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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTKe MporpamMmbl MO OMOJIOTUM TEOPETUUYECKYIO OCHOBY IJISI OIpemesIeHus
MOAXO0M0B K (OPMMPOBAHMIO coaepykaHus YyueGHOro mpemmera «bBuosorusi» cocraBun:
KoHIlenTyaabHble TosioskeHnss @I'OC COO o B3auMOOOYCIOBJIEHHOCTM 1ieJiell, ComepsKaHus,
pe3ysabTaToB OOydYeHMs] M TPeOOBaHMII K YPOBHIO IMOATOTOBKM BBIITYCKHUKOB, IOJIOXKEHUST 00
00X HENSIX U MPUHIMIIAX, XapaKTepU3yIOIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEeIHEro
obmiero o6pasoBanus B Poccuiickon @enmepanyy, a Takke MOJOXKEHMs O crielduKke GMOIOTUHA,
€€ 3HAueHMM B TIO3HAHUM >KMBOV MPUPOAbI U OOeCleueHuy CYIIeCTBOBAHMS UeIOBEUECKOro
obmiectBa. CorysiacHO Ha3BaHHBIM TTOJIOXKEHMSIM, OIpeneseHbl OCHOBHbIE (YHKIMM TTPOTPaMMbI
10 OGMOJIOTUM U €€ CTPYKTYpa.

IIporpamma 1o 6moJIorMM Ja€T MpeAcTaBIeHNue O LeIsIX, 00 oOllei cTpaTernyu oOydeHmsl,
BOCIIUTAHMS U PasBUTMS OOYy4YalOIIMXCS CpeiacTBamMu yueObHoro mpemmera <«bBuosmorus»,
ompezensieT 00s3aTe/IbHOE IIPeIMETHOE CONlepsKaHue, €ro CTPYKTYpy, pacrpeneseHue II0
paszmeyiaM M TemMaM, PeKOMEHIYeMYIO IOCIeIOBaTebHOCTh M3YUEeHMS] YUYEOHOTrO maTepumasa C
YUYETOM MEXIIPeIMETHbIX M BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKM 00pa30oBaTe/IbHOrO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEN 00YYaIOIIMXCSI.

B mnporpamme 1o OuosiorMM TakKe YUMUTHIBAIOTCS TpeOOBaHUSI K IJIAHMPYEMbIM
JIMYHOCTHBIM, MeTaIllpeAMEeTHbIM ¥ TIPeIMETHbIM pe3yJibTaTaM OOydYeHus] B (OPMUPOBAHUM
OCHOBHBIX BUJIOB YueOHO-IIO3HABATEIbHOM AeITeIbHOCTY/YUeOHbIX OEMCTBUI OOYUaIOIINXCS 110
OCBOEHMIO cofiepyKaHMst 610JIOrMYecKoro o6pasoBaHus.

B mporpamme mo 6monormm (10-11 kmacchl, 6a30BbIii YPOBEHb) peajM30BaH IMPUHIINAI
MPEeEeMCTBEHHOCTM B WU3y4YeHUM Ouosiormu, Osaromapss YeMy B Hel IPOCMAaTpPUBAETCS
HaIlpaBJIEHHOCTb Ha pPasBUTHE 3HAHWUI, CBSI3aHHBIX C (DOPMMPOBAHMEM €CTECTBEHHO-HAayUYHOI'O
MMPOBO33PEeHMsI, IIEHHOCTHBIX OpMEHTAalui  JIMYHOCTM, SKOJIOTMUYECKOTO  MbIILJIEHMS,
MpeACTaBJIeHN O 3I0POBOM OOpase >KM3HM U OepeskHbIM OTHOIIEHMEM K OKpPY’KaloIlei
npuponHoi cpeme. [TosTromy Hapsity ¢ u3yuyeHMeM OOIIEOMOJIOTUYECKUX TEOPUM, a TaKKe
3HAHMIA O CTPOEHUM KMUBBIX CHCTEM Pa3HOI'O pPaHra M CYLIHOCTM OCHOBHBIX ITPOTEKAIOIIUX B HUX
MpPOIIeCCOB B IIpOrpaMMe IO OMOJIOTMM YAEJI€HO BHMMAaHME MCIIOJb30BAHUIO ITOJTyYEHHBIX
3HaHU} B MIOBCEIHEBHOM >KM3HU [IJI pellleHusT IPUKIAAHbIX 3a7a4, B TOM Ulciie: MPOPUIaKTUKA
HACJIECTBEHHbIX  3a00JIeBaHMII  YeJIoBeKa, MeIOMKO-TEHETMUYECKOr0  KOHCYJIbTUPOBaHMS,
OOOCHOBAHMS SKOJIOTMYECKM I1eJ1eCO00Pa3sHOro MOBeIeHMs B OKPYSKalolleil IPUPOSHONM cpene,
aHaJIM3a BJIMSIHUS XO3SMCTBEHHOM [ESITeJIbHOCTM UYeJIOBEKA Ha COCTOSIHME MPUPOIHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. YCWIeHMe BHMMAaHMS K IPUKIAIHON HaINpaBJIEHHOCTU Y4eOHOTro
npeaMera «buosiorusi» MpPOAMKTOBAHO HEOOXOAMMOCTBIO OOEeCIIeUeHMs] YCJIOBUI IJIST PeIeHus
OIHOV U3 aKTyaJIbHbIX 33[a4 IIIKOJIbHOTO OMOJIOIMYECcKOro oO6pasoBaHusi, KOTOpas MpeaIosaraet
opmupoBaHMe y 0OYYAIOIIMXCS CIIOCOOHOCTM amalTMPOBATHCSI K M3MEHEHUSIM OVHAMUYHO
Pa3BUBAIOILIErOCs COBPEMEHHOT0 Mupa.

bruosorusi Ha ypoBHe cpemHero oOIero o6pasoBaHMs 3aHMMaeT BakHoe Mecto. OHa
obecrnieunBaeT (GOpMMPOBaHME Y OOYUAIOIIMXCS MPEeACTaBJAE€HMII O HAaydyHOU KapTUHE MMUpa,
pacipsieT 1 0600111aeT 3HAHUST O SKUBOM MPUPOJE, €€ OTINUNUTEbHBIX MMPU3HAKAX — YPOBHEBOM
OpraHu3aly ¥ SBOJIIOIMM, CO3MAET YCJIOBMUS MJIS: ITO3HAHMS 3aKOHOB JKMBOWV IPUPOIBI,
dbopmupoBaHust (QYHKIMOHAIBHOV I'PAMOTHOCTM, HABBIKOB 3J0POBOro M 6e30macHoOro ob6pasa
SKM3HM, SKOJIOTUYECKOTO MBIIIJIEHUS, [IEHHOCTHOTI'O OTHOIIEHMS K JKMBOM IIPUPOLE U UEJIOBEKY.

Bosnbiioe 3HaueHue OMOJOTUSI MMeET TakKKe [Ji pelleHMs BOCIUTATENbHbIX U
pa3sBMBAIOIIMX 3a/lauy CpeIHero obIero obpasoBanms, conyanusanyy obyvarommxcs. Vsyuenme



6moyIorUn obecrieunBaeT YCJIOBUSI ISt dbopmupoBaHMs MHTEJUIEKTYaJIbHBIX,
KOMMYHUKAIMOHHBIX ¥ MH(POPMAIMOHHBIX HABBIKOB, 3CTETUUYECKON KYJIbTYPbI, CIIOCOOCTBYET
VMHTErpauyuy OMOJIOTMYECKUX 3HAHUM C IPEeACTaBIEHMSIMU U3 IPYTUX y4eOHbIX MPeaMeTOB, B
yacTHOCTH, Pu3mKu, Xumun 1 reorpadum. HazBaHHbIe OJIOKEHNS O TTpeIHa3HAYeHUY yUeOHOTO
npenmetra «buosorust» CcoCTaBMAM OCHOBY [JIsl  OMpefeseHus] TOAXONOB K OTO6opy u
CTPYKTYPUPOBAHUIO €r0 COAepsKaHusl, IIPeICTaBJIEHHOIO B ITPOrpaMMe 110 OMOJIOT M.

OT60p comepskaHust yueOGHOrO npeaMera «buosorus» Ha 6a30BOM YpOBHE OCYIIIECTBJIEH C
MO3ULIMI KYJIbTYPOCOOOPA3HOTO MOAXOAA, B COOTBETCTBMM C KOTOPBIM OOYYaloUIMecs IOKHbI
OCBOUTH 3HAHMUS M YMEHUS, 3HAUMMbIe 1Ji1 GOPMUPOBAHMS OOIIEl KYJbTYphI, ONpeaessiole
aJeKkBaTHOe I[IOBelleHNe YeJIOBeKa B OKPYKaIoIel IPUPONHON cpele, BOCTpeOOBaHHbIE B
TOBCEIHEBHOM KM3HU U IPAKTUUECKON mesaTeabHocT. Ocoboe MecTo B 3TOM CUCTeMe 3HaHUIA
3aHMMAIOT 3JIEMEHTbI COJEpsKaHMs, KOTOpble CJIYsKaT OCHOBOM i1 (popMMpOBaHUS
MpPEeACTaBJIeHNII O COBPEMEHHOJ €eCTeCTBEHHO-HAy4YHOV KapTMHE Mupa W I[€HHOCTHBIX
OPUMEHTALMSIX JIMYHOCTU, CIIOCOOCTBYIOIIMX TYMaHM3aIMM OMOJIOTMUYEeCKOTO 0OPa3OBaHMSI.

CTpyKTypMpOBaHue cojepykaHus ydeOHOro Marepuasia B TporpaMmMe IO OMOJOTUM
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOTO 3HAUEHMS 3HAHMI OO0 OTIMUMUTETbHBIX OCOOEHHOCTSIX
SKMBOWV TIPUPOIbI, O €€ YPOBHEBOM OpraHM3alMy ¥ 3BOJMIOIMMU. B COOTBETCTBUM C 3TUM B
CTPYKType yueOGHOro mnpeamera «buosyorusi» BbIIeNIeHbl CAeAyIOlIMe COmepyKaTeIbHble JIMHUM:
«buonorus kak Hayka. MeTombl HaydyHOTO Mo3HaHus», «KjeTka Kak Guosornyeckast CUCTemMa,
«Opraumsm Kak 6uojiornueckas cucremar», «Cucrema M MHOrooopasme OpraHuyeckoro Mmupar,
«DBOJTIONYS KMBOM IIPUPOIbI», «DKOCUCTEMBI U IIPUCYIIME UM 3aKOHOMEPHOCTH ».

Llenp m3yueHust yyebHoro mpeamera «buosiorusi» Ha 6a30BOM YpOBHE — OBJIaJIeHUE
0OYYaIOIIMMUCS 3HAHMUSIMM O CTPYKTYPHO-(OYHKIIMOHAJbHOVW OPraHM3alMi >KUBBIX CUCTEM
pasHOTO paHra ¥ MpUoOpeTeHNre YMEHUN UCIIOIb30BaTh 3TY 3HAHUS [IJIS1 TPAMOTHBIX IEMCTBUI B
OTHOIIIEHMM OO'bEKTOB JKMBO MPUPOJIbI Y PEILIEHNS PA3TNUHBIX KU3HEHHbBIX TTPOOJIEM.

HocTtuskeHne 1eaM u3ydyeHuss ydeOHoro mnpeamera «buosjorusi» Ha 6a30oBOM YpOBHE
obecreunBaeTcs pelieHeM CJIeIYIONMX 3a1ay:

OCBOEHME OOYYalolIMMMUCS CUCTEMbI 3HAHUM O OMOJOTUUYECKMX TEOPUSX, YUEHMUSX,
3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTEe3aX, IpaBujaX, CIYKaIIMX OCHOBOM it (GopMMpOBaHUS
MpeACTaBJIeHN O €eCTeCTBEHHO-HAyYHOM KapTMHE MHupa, O MEeTOAAaX HAayYyHOro ITO3HaHMS,
CTPOEHUM, MHOTro00Opasum M OCOOEHHOCTSIX JKMBBIX CUMCTEM pPAa3sHOTO YPOBHSI OpraHM3allui,
BBIJAIONINXCST OTKPBITUSIX U COBPEMEHHBIX UCC/IeIOBAaHUSIX B OMOJIOTUN;

dbopmupoBaHe y 0OyUYalOIIMXCSl MO3HABATENbHbIX, MHTE/UIEKTYaJbHbIX UM TBOPUYECKUX
CITOCOOHOCTEN B IPOIIeCce aHaaM3a JaHHBIX O IMYTSIX PasBUTHS B OMOJIOTMM HAYYHBIX B3TJISIOB,
UIE U MOJIXON0B K M3YYEHUIO KMBBIX CMCTEM Pa3sHOTO YPOBHST OpPraHU3aIy;

CTAQHOBJIEHME Yy OOy4YaroImMxcs o0Ileil KyJbTypbl, (GYHKIMOHAJbHOW TI'PaMOTHOCTH,
pasBUTHE YMEHUI OOBSICHITH U OI€HMBATD SIBJIEHMSI OKPY’KAIOIIEro Mupa >KMBOM MPUPOIbI Ha
OCHOBaHUM 3HAHWUM U OIBITA, TIOJYUYEHHBIX MIPU U3YUEHUM OMOJIOTUN;

dbopmupoBaHMe y O0OYyUYaIOIIMXCS YMEHMI MWJUTFOCTPUPOBATh 3HAUEHMEe OMOJIOrMUYeCKUX
3HAHMIA B TPAKTUUECKON [eSITeTbHOCTM uYeJOoBeKa, Pa3BUTUM COBPEMEHHbBIX MEeIUIIMHCKUX
TEXHOJIOTUI U arpobMOTEXHOJIOI I,

BOCITUTaHME YOEXKIEHHOCTM B BO3MOKHOCTM TIO3HAHMSI YEJOBEKOM JKMBOM IPUPOAbI,
HEeO6XOAMMOCTY GePesKHOTO OTHOIIEHNS K Hel, COOTIOAEHNST 3TUUECKMX HOPM IIPYU TIPOBEIEeHUN
6MOIOTMUECKUX UCCIIeNOBaHNIA;

OCO3HaHME ILEHHOCTY OMOJIOTMYECKMX 3HAHMI MJISI TIOBBIIIEHUS] YPOBHSI SKOJIOTMUECKOMN
KYJIbTYDBI, 1J11 HOPMUPOBAHNS HAYYHOTO MUPOBO33PEHNS;



MpUMeHeHMe TPUOOPETEHHBIX 3HAHMM M YMEHMM B TIOBCEIHEBHOW SKM3HM IJISI OLEHKU
MOCJIEAICTBUI CBOEI [MeSITEJIbHOCTM I10 OTHOIIEHMIO K OKpY’KaloIllen cpene, COOCTBEHHOMY
3I0POBbI0, 0OOCHOBAHME U COOJIIO/IeHNEe Mep TTPOGUIAKTUKY 3a00IeBaHMIA.

B cucreme cpeguero o6iero obpasoBanus «Buosorus», nsyyaemas Ha 6a30BOM YpOBHe,
SIBJISIETCST OOsI3aTe/IbHBIM YUeOHBIM IPEAMETOM, BXOASIIMM B COCTaB TPEIMETHOM 0O6JacTu
«EcTecTBeHHO-Hay4YHbI€ ITPEIMETHI».

st u3ydennst 6uosiorum Ha 6a30BOM yPOBHE CpeIHEro OOIero o6pa3soBaHMsT OTBOIUTCS
68 yacos: B 10 xitacce - 34 yaca (1 yac B Hemenm0), B 11 kiacce - 34 yaca (1 yac B Hefemio).



COJEP>XAHUME OBYYEHUS
10 KJIACC

Tema 1. Buonorus Kak HayKa.

bronorust kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMM, TEXHUYECKUMU U IPYTUMU
€CTeCTBEeHHbIMM HayKamu, (puaocodueir, STUKON, 3CTETUKON M IpaBoM. Pojib 6uosoruu B
(hopmupoBaHUY COBpeMEHHOI Hay4YHOI KapTuHbI Myupa. Cucrema 610I0TMUeCcKnX HayK.

MeTtonpl TO3HAHMS JKUBOM MPUPOIbI (HabGI0geHMe, SKCIIEPUMEHT, ONMCaHNe, 3MepeHue,
KIaccudukanysi, MOAeIMpPOBaHMe, CTaTUCTYECKast 00pabOTKa TaHHBIX).

HeMoHcTpanumu:

[Toptpetsr: Y. lapBun, I'. Mengens, H. K. Konblios, [Ix. Yorcon u @. Kpuxk.

Tabauibl ¥ cxeMbl: «MeTombl TO3HAHMS JKUBOV IIPUPOLIBI».

JlaGopaTopHbIe M MpaKTUYECKue paboThI:

[TpakTnueckast pabora Ne 1. «Vicrmonbp3oBaHMe pas3JIMYHBIX METOHOB IIPU M3YUYEHUU
OMOJIOrMYECKIX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M X OPraHU3AINS.

JKuBble cucteMbl (OGMOCHUCTEMBI) KaK MpeaMeT u3ydeHust 6mosoruyu. OTymume >KUBBIX
CUCTEM OT HEeOpraHMUYeCKOM MPUPOIbI.

CaoiicTBa OmocucreM U uX pasHooOpasue. VYPOBHM OpraHmsaluy OMOCUCTEM:
MOJIEKYJISPHBIM,  KJIETOYHBIM, TKAaHEBbI, OPraHM3MEHHbIM,  IOIYJISIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OGMOTe0IeHOTNYECKII ), 610ChEepHBI.

HemoHcTpanuu:

Tabnuupl u cxembl: «OCHOBHbIe MPU3HAKU SKU3HU», «YDPOBHU OpraHU3aluyu >KUBOU
TIPUPOABI».

O6opynoBanue: Mmogesb Mojekysbl JTHK.

Tema 3. XMMMUYECKUI COCTAB M CTPOEHME KJIETKM.

XUMUYECKUIM ~ COCTaB  KJIETKU.  XMMUYECKMe  3JIeMEeHTbI: MaKpO3JIEMEHTHI,
MMKpO3ieMeHTbl. Bosia u MyHepasibHble BellleCcTBa.

OYyHKIMM BOIBI M MUHEpaJIbHBIX BellecTB B Kierke. [lommepskaHue OCMOTUYECKOTO
6aaHca.

Benku. CocraB 1 cTpoeHne 6ejKoB. AMMHOKUCIOTHI — MOHOMepbI 6esikoB. He3ameHnmbie
M 3aMeHMMble aMWHOKMUCJIOTbI. AMMWHOKMCJIOTHBIA COCTaB. YPOBHU CTPYKTYpbl OeIKOBOI
MOJIEKYJIbI (TIepBUYHAsI, BTOPUYHAS, TPETUUYHAs M YETBEPTUUHAs CTPYKTypa). XUMUUYECKUe
cBOMCTBa 6eKkoB. buosiornueckme GyHKIMM 6€JIKOB.

®epmeHTbl — OuMoOsiorMueckue karaamsatopbl. CTpoeHue depMmeHTa: aKTUBHBIM IIEHTD,
cyoctpatHasi  crnenyduuHoctb. Kodepmentsl. Burtammuabl.  OTanumsi  pepmeHTOB  OT
HeOpraHMYeCKMX KaTaM3aTOPOB.

YraeBompl: MOHOCaxapubl (TJIIOKO3a, prb03a U Ie30Kcupnb03a), mucaxapuibl (caxaposa,
JIakTO3a) M TosMcaxapuabl (KpaxMasl, TJIMKOTeH, IIeJUl0j03a). buosmornveckmne QyHKIUMU
YIJIeBOZIOB.

Jiummpapl:  TpursmMnepunbl, @ochomunuabl, crepouabl. ['mapodmabHO-TUAPOPOOHBIE
cBomcTBa. buonornueckne yHkiyy aunmao. CpaBHeHMe YTrieBOAOB, 6EJIKOB U JUMUAOB Kak
MCTOYHUKOB SHEPIUN.



Hyxnennossie kuciotel: JTHK 1 PHK. Hykimeotuabsl — MOHOMEpPBI HYKJIEMHOBBIX KUCJIOT.
Crpoenne un ¢yukumm JHK. Crpoenme n dbyukimm PHK. Bupst PHK. AT®: crpoenune u
byHKIMN.

Lintonorust - Hayka o kierke. KietouHass Teopus - mpumep B3aMMOZENCTBUS UAEN U
(akTOB B HAyYHOM MO3HaHMM. MeToAbl U3YUEeHUST KJIETKM.

Krnetka xak nenoctHas xxuBasi cucreMa. O6111e nMpu3HaKM KJIETOK: 3aMKHYTasi Hapy>KHast
Membpana, mosiekysbl JJHK Kak reHeTnyeckui anmapar, CMCTeMa CMHTe3a Oeska.

Tumbl KIETOK: 3SyKapuMoTudeckass U mpokapuotruueckas. OCOO6EHHOCTM CTpPOeHMS
MpoKapuoTnueckon kiaeTku. Kinerounast crenka 6akrepmii. CTpoeHMe 3yKapuOTUUECKOM KIIETKM.
OcHOBHbIE OT/INUMS PACTUTETBHOM, JKUBOTHOM U I'PUOHON KJIETKMU.

[ToBepXHOCTHbBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKAa, TVIMKOKAIMKC, UX (GYHKIUNA.
[InasmaTnueckass MemOpaHa, €€ cBoiicTBa M GyHKUMM. llMToruiasMa M €€ OpraHOMIbIL.
OpHomemb6paHHbie opraHouasl Kietku: DI1C, anmapar ["onbasku, msocombl. [ToyaBTOHOMHBIE
OpraHouIbl KJIETKU: MUTOXOHIPUMU, IIJIACTUIbI. IIpomcxXoskmeHne MUTOXOHAPUI ¥ TUIACTUL.
Bunpr mtactua. HemeMOpaHHbIe OpraHOUIbI KIETKNU: PUOOCOMBI, KJIETOUHBIN LIEHT], LIEHTPUOJIN,
PECHUYKU, XXTyTUKNU. OyHKIMM OPraHOMAOB KIeTKM. BKroueHmsI.

Snpo - peryyiaTropHbii 1eHTp KieTku. CTpoeHue sapa: sepHas 06010UKa, KapuoIiasma,
XPOMAaTVH, SIAPBIIIKO. X POMOCOMBI.

TpaHCITOPT BelleCTB B KJIETKE.

HeMoHcTpanumu:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBanu, M. Illnengen, P. Bupxos, k. YorcoH, .
Kpuk, M. Yuikunc, P. ®pankmant, K. M. bap.

IOuarpammbl: «Pacripenmenenne XMMMYECKMX SJIEMEHTOB B  HEXWUBOM  IPUPOIE»,
«Pacmnpenenenne XMMMYECKMX 3JIEMEHTOB B SKMBOV MTPUPOIE».

Tabnmuupbl u cxembl: «Ilepyonnyeckass Tabauila XUMMUUECKUX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIbI BOAbI», «BrocuuTes 6enka», «CTpoeHne Mmosiekybl 6enkar, «CtpoeHne pepmeHTa»,
«Hyxknennosbsie kuciotel. JJTHK», «Ctpoerne mosekysibl AT®», «CTpoeHne 3yKapuoOTUYECKOM
KJIeTkn», «CTpoeHue >KMBOTHONM KieTKn», «CTpoeHue pacTUTeNbHONM KieTku», «CTpoeHue
MIPOKapPUOTUUECKON KJIeTKU», « CTpoeHMe sipa KJIETKU», « YTJIEeBOABI», «JIUIUIbI».

O6opymoBaHMe: CBETOBOM MMKPOCKOIN, OOOPYIOBaHME [Ji IPOBEIEeHUS] HaOJIIOIeHU,
M3MepeHni, SKCIePMMEHTOB, MUKPOIIpeNapaTbl PaCTUTENIbHBIX, KMBOTHBIX M OaKTepPUaTbHbBIX
KJIETOK.

JlabopaTopHbIe ¥ MPaKTUYECKNE PabOThI:

JlabopaTtopHast pa6ora Ne 1. «l/3yueHme KaTaJUTUUECKOM aKTUBHOCTU (epMeHTOB (Ha
TpMMepe amMuiasbl MM KaTaaasbl)».

JlaboparopHast pabora Ne 2. «V3yueHue CTpOeHMSI KJIETOK PACTEHMUI, >XUBOTHBIX U
6GakTepuit Mo, MMKPOCKOIIOM Ha T'OTOBBIX MUKpOIIperiapaTax U ux OMyucaHue».

Tema 4. JKusnegesasTeJIbHOCTDb KJIETKN.

O6men BemiecTB, wm MeTaboaumsm. Accummisiuys —(TUIACTUYECKUIT OOMeH) W
OUCCUMMUIISILINS (9HEPTeTUYeCcKnii oOMeH) — iBe CTOPOHBI €IMHOTO Ipoliecca MeTabosmsma. Posb
3aKOHOB COXpaHEeHMsI BEIlleCTB ¥ SHEPTUM B MOHMMAaHUM MeTabosM3Ma.

Tunbl o6MeHa BelecTB: aBTOTPOGHBbIN U reteporpodHsbii. Poab GepmeHTOB B 0OMeHe
BeIIIeCTB U MpeBpaIleHNy SHePruu B KJIETKe.

®orocunTes. CBetoBasg U TemHOBast ¢asbl (oTocuHTe3a. Peakuuu ¢oToCHHTE3A.
OddexTUBHOCTb HOTOCUHTE3a. 3HaUeHMe (POTOCUHTE3a OIS KU3HM Ha 3emyie. BiusHue yciaoBuin
cpenbl Ha GOTOCMHTE3 U CIIOCOOBI MOBBIIIEHNS €T0 TPOLYKTUBHOCTM Y KYJIbTYPHBIX PAaCTEHUIA.



XeMocuHTe3. XeMOCHMHTe3UpyIolye OakTepuyu. 3HAUeHMEe XeMOCMHTe3a [IJIST JKM3HM Ha
3eme.

DHepreTuMueckuii 0o6MeH B  KjeTke. PaclllerieHue  BelliecTB, BbIFEJIE€HUE U
aKKyMYJIMPOBaHMe SHEPTMM B KJIeTKe. DTallbl IHEpreTnyeckoro oomena. I'nmkonms. bposkeHne u
ero Bumgbl. KuciopogHoe oxkucieHue, wWaM  KJIeTOuHOoe JbixaHue. OKUCIUTENbHOE
bochopmunmmpoBanme. DPPeKTUBHOCTh SHEPreTUYECKOro OOMeHa.

Peakiiuum matpuuHoro cuHresa. I'eHetuueckas wuHpopmaiuusgs u [IHK. Peanuzauus
reHeT4eckoil MHbopManyuyu B KieTKe. ['eHeTMUYecKmii KO M ero CBOMCTBA. TpaHCKPUIIMS —
matpuuHblii cuHTe3 PHK. Tpauciasums - 6uocuHTes 6enKka. dtarbl TpaHcasnuu. KoguposaHue
aMMHOKMCJIOT. Posb pubocom B 6uocuHTEe3e Hesika.

Heknerounsie ¢dopmbl skm3HM - Bupycbl. Hcropust otkpertusi Bupycos (. .
NBanoBckuit). Oco6eHHOCTU CTPOEHMSI U SKU3HEHHOTO 1MKJIa BUupycoB. bakrepuodaru. bonesun
pacTeHMi1, SKMBOTHBIX U UesloBeKa, BbI3biBaeMble BUpycamu. Bupyc numMmmyHoneduimra yesoBeka

(BUY) - Bosoymurenr CIIW[da. O6paTHast TpaHCKpUIIIWSI, peBepTrasa M MHTerpasa.
[TpodwmiakTiKa pacIpoCTpaHeHUsT BUPYCHBIX 3a00/I€BaHMIA.
HeMoHcTpanumu:

IToptpetsr: H. K. Konsuos, 1. Y. BanoBckuit, K. A. Tummupsizes.

Tabmuupt u  cxembl: «Tumbl  muraHusi», «Mertabomsm»,  «MUTOXOHIPUSI»,
«DHepreTuueckuii oomen», «Xjopomiact», «Dorocuures», «Crpoenne JHK», «CrpoeHue u
dyukumonnpoBanme reHa», «CuHTe3 Oenkar», «['eHeTMueckun Kom», «Bupyco»,
«bakrepnodarmn», «Ctpoenme u sku3HeHHbld 1uKA Bupyca CIIM/la, 6akrepmodarar,
«Perummkanmsa JTHK».

Oo6opynoBanue: momenv-ammumkamyy «Yasoenne JTHK u Tpanckpumims», «buocunTes
6enka», «CTpoeHne KJIeTKu», Moaesb cTpyKTypbl JTHK.

Tema 5. PasMHOXeHMe ¥ MHAUBUAYAIbHOE Pa3sBUTHE OPTraHU3MOB.

KneTouHblii IMKIA, WIM SKUSHEHHBI IMKI KiaeTku. MHtepdasa u muto3s. IIporeccsl,
nporekaiiye B mHTepdase. Permkamusa — peaxkuysi matpuuHoro cuHtesa JTHK. Ctpoenne
XpPOMOCOM. XPOMOCOMHBI HAOOp — KapuMOTHUIl. UTIJIOMAHBIM U TalVIOUTHBIA XPOMOCOMHbIE
Habopbl. Xpomatuabl. LlyTonornuecke oCHOBbI pa3sMHOXKEHUSI ¥ MHIAUBUIYATbHOTO Pa3BUTUS
OpraHu3MOB.

Henenne kmetkm - muto3. Cragmm murtosa. IIpormecchl, mpouCXOmsiiye Ha pasHbIX
CTagusX MUTO3a. brosiormyecknit CMbICI MUTO3A.

[Tporpammupyemas rubesib KJIETKU — arornTo3.

®opmbl  pasMHOXKEHMsSI OpraHM3MOB: Oecriosioe U IOJoBoe. Buabl  6ecrmosioro
pPa3sMHOXKEHMS: JejeHre HaABoe, IMOYKOBaHME OJHO- ¥ MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHMe,
BereTaTuBHOE pasMHOKeHMe. VICKycCTBeHHOe KJIOHMpPOBaHME OpraHu3MOB, €ro 3HaueHue [Jis
CeseKIun.

[TonmoBoe pasMHONKeHME, ero OTINYMS OT GeCITOJIOrO.

Meito3. Cragum Meiosa. Ilpoliecchl, Mpoucxondiiue Ha CTagusax Meiosa. [loBemeHue
xpomocoM B meiio3e. Kpoccuurosep. buosiormueckuit cMbIC/T 1 3HaUeHMe Meiio3a.

'ameToreHes — mpoiiecc 06pa3oBaHMsl MOJOBBIX KJIETOK Y JXKMBOTHBIX. [10I0BbIE sKese3bl:
ceMeHHUMKM U simyHUKM. O6GpasoBaHMe M pasBUTHE TOJIOBbIX KJIETOK — rameT (CrepmaTO30u[,
SIMIEKJIeTKA) — crepMaroreHe3 u oBoreHe3. (OCOGEHHOCTM CTPOEHMSI SIMUEKIETOK WU
criepmaro3onnoB. OmnonorBopenne. [lapTeHorenes.

NunuBuaoyanbHoe pasButue (OHTOTreHe3). OMOpMOHAIbHOE pasBuUTHe (3MOpHoreHes).
Orambl 3MOPMOHAIBLHOTO Pa3sBUTHUSI Y TTO3BOHOYHBIX SKMBOTHBIX: IpOOJIEHME, TacTPyJISIIus,



opraHoreHes. I[locTamb6puoHasbHOE pa3BuUTHE. TUIIBI TTOCTIMOPUOHATBHOTO PasBUTHS: TPSIMOE,
HenpsiMoe (JIMUMHOYHOE). BimsiHue cpembl Ha pasBUTME OPraHM3MOB, (DAKTOPbI, CIOCOOHbBIE
BbI3bIBATb BPOKIEHHBIE YPOICTBA.

Poct 1 pasButue pacrenmii. OHTOreHe3 IIBETKOBOI'O PAaCTEHMS: CTPOEHMEe CeMEHM, CTaaum
pasBUTHS.

HeMoHCcTpanumu:

Tabauupl 1 cxembl: «DopMbl pasMHOXKEHMST OPTaHM3MOB», «[]BOIIHOE OIJIONOTBOPEHME Y
IIBETKOBBIX pacTeHui», «BereratMBHOe pasMHOKeHMEe pacTeHuin», «JlesieHne KJIETKU
6akTepuii», «CTpoeHMe IMOJOBbIX KIeTOK», «CTpoeHre XpoMOCOMbI», «KJIeTOUHBIN LVKII»,
«Permmkarnuss [THK», «Mutos», «Meno3s», «IIpsmoe n Hemnpsimoe pa3Butue», «I'ameToreHes y
MJIEKOITUTAIOIINX U YesioBeKa», «OCHOBHbBIE CTaiUM OHTOTEHe3a».

O6opymoBaHue: MUKPOCKON, MMKporpemnapatbl «CrepMaro30uabl MJIEKOIIUTAIOLIEro»,
«Siineknerka Miekonuraioero», «KapuokmuHes B KJIeTKax Kopellka JiyKa», MarHUTHas
MoJeb-aminKanus «Jlenenne kiaetku», mogeab [JTHK, momenb MeTadasHoi XpOMOCOMBI.

JlaGopaTopHbIe ¥ MPAKTUYECKNe PAOOThI:

JlabopaTopHas pa6ora Ne 3. «HabsoneHne MuTo3a B KJIeTKaxX KOHUMKA KOpeIlKa JiyKa Ha
Tr'OTOBBIX MMKPOITperaparax».

JlabopaTopHnast pabora Ne 4. «l3yueHme CTpOeHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MMKpOITperiapaTax».

Tema 6. HacsiencTBeHHOCTh ¥ MUSMEHYMBOCTh OPraHM3MOB.

IIpenmer m 3amaum reHeTuKu. Mcropmust pasBuUTUS TeHETUKU. Ponb 1uuTosorum wu
SMOPHMOJIOTUM B CTAaHOBJIEHMM TeHETUKM. BKyag poccuinckmx u 3apyoeskHbIX YUEHBIX B Pa3BUTHE
reHeTuku. MeToabl TeHeTUMKM (TMOPUIOIOTUUECKU, UIMTOTEHETUYECKU, MOJIEKYISIPHO-
reHetmueckuii). OCHOBHbIE TeHEeTUYECKNE MOHATHS. ['eHeTnyeckast CMMBOJIMKA, MICIIOJIb3yeMasl B
cxeMaxX CKpeIyBaHMUIA.

3aKOHOMEpPHOCTM  HacjeloBaHMs  IPU3HAKOB, YycTaHoBjeHHble [.  MeHuenem.
MoHornbpugHoe cKkpelyBaHue. 3aKOH eIyHO-00pasus rMOpuIoB MepBoro nokojeHus. I1pasuio
JOMMHMPOBaHMS. 3aKOH pacIleIyieHus] NPU3HAKoB. ['umoTe3a umcrtorhl ramer. I[losHoe
HEIOJIHOE JOMMHMPOBaHME.

IOurnbpuaHoe  CKpelyBaHMe. 3aKOH HE3aBUCMMOIO  HACAeHOBaHMSI  IPU3HAKOB.
LIuToreHeTnyeckme OCHOBBI OUTMOPUITHOTO CKpeIIMBaHMs. AHaIM3UPYIOIIEe CKpelIMBaHMe.
Ucnonb3oBaHne aHAIM3UPYIOIIETO CKPEIIVMBAHMS IJIS1 OTIpe/iesieHNs] TeHOTUIIa 0COOM.

CuensieHHoe HacjemoBaHue TMpusHakoB. Pabora T. MopraHa 1o cClelJIeHHOMY
HacJIeMOBaHNIO reHoB. HapylileHne clieryieHnsi TeHOB B pe3yJibTaTe KPOCCMHTOBepa.

XPpoMOCOMHasI TeOpus HaC/IeICTBEHHOCTH. ['eHeTnyeckme KapThl.

'eneTtuka mosia. XpoMOCOMHOe OIpefiesieHue 1osia. AYyTOCOMBI M TTOJIOBbIE XPOMOCOMBI.
['omorameTHble U reTeporameTHble oOpraHusmbl. HacsemoBaHue NpPU3HAKOB, CIIEIJIEHHBIX C
TTOJIOM.

N3meHunBOCTDb. BUIbl M3MEHUMBOCTM: HEHAC/IEICTBEHHAS M HaCJIe[ICTBEHHast. Posib cpefbr
B HEHACJe[CTBEHHON WM3MEHUMBOCTHU. XapaKTepUCTMKa MOAMMUKAIMOHHON M3MEHUYMBOCTM.
Bapwuarnyonnbiit psng v BapualiMonHast KpuBas. Hopma peakiium nmpusHaka. KonmuecTBeHHbIe U
KavyeCcTBEHHbIE MMPU3HAKM U X HOpMa peakiuu. CBoMCcTBa MOAMGUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasi, uay reHOTUNMYecKasi, UsSMEHUMBOCTb. KOMOMHATHBHAS M3MEHUMBOCTb.
Meito3 ¥ TOJOBOM IIPOIIECC — OCHOBA KOMOMHATMBHOM W3MEHUMBOCTU. MyTallMOHHAs
U3MeHUMBOCTh. Kiaccupurarms myTainmii: reHHble, XpOMOCOMHbIe, TreHOMHble. YacToTa u



MPUYMHBI MyTauuii. MyTrareHHble GakTOpbl. 3aKOH TOMOJIOTMYECKMX PSIIOB B HAC/IEACTBEHHOMN
usmenumpoctu H. V. BaBunosa.

BHesinepHas Hac/1eICTBEHHOCTb ¥ MU3MEHUYMBOCTb.

['enernka yesoBeka. Kapmorun uenmoBeka. OCHOBHbIE METOAbI TEHETUKM UeIOBEKa:
reHeajJloTM4YecKnii, OJIM3HELIOBbI, LMTOTEHETUYEeCKNU, OMOXMMUYECKNUI, MOJIEKY/ISIPHO-
reHetnueckmit. CoBpeMeHHOe OIpefe/ieHe TeHOTUIIA: ITOJTHOTEHOMHOe CEeKBEHMPOBaHMe,
reHOTUIIMPOBaHKue, B TOM umcie ¢ momoiupio ITIIP-ananm3a. HacnepcTrBeHnHble 3ab60sieBaHUS
yeJioBeKa: TeHHble OosiesHM, OOJIe3HM C HACIENCTBEHHOV ITPeIpacIoyiOKeHHOCTbIO,
xpoMocoMHble 6ose3nn. Comaruueckue u TeHepaTyBHble MyTaryyu. CTBOJIOBbIE KJIETKMU.
[TpuHLIMIIBI 3MOPOBOTO OOpasa KM3HU, TUArHOCTUKYU, MPOMWIAKTUKM U JIeUYeHUS TeHEeTUUeCKUX
6osiesHell. MenuKo-reHeTMUeCKoe KOHCY/JIbTUpPOBaHMe. 3HAueHue MeOUIMHCKOVW T'e€HEeTUKM B
MIpeIOTBPAIEHUN U JIEUeHNUM FeHETUYECKMX 3a00/IEBaHNI YeIOBEKaA.

HeMoHcTpanumu:

IMoptpetsi: I'. Meupens, T. Mopran, I'. ge ®@pus, C. C. Yersepukosn, H. B. Tumodees-
Pecosckuit, H. Y. BaBuios.

Tabsmupl u cxembl: «MOHOTMOPUAHOE CKpEIIMBAHME M €r0 LIMTOreHeTHYecKasi OCHOBA»,
«3aKOH paculelyieHus] ¥ ero IUTOreHeTMuyeckasi OCHOBa», «3aKOH YMCTOTbl TraMeT»,
«[IurnbpuaHoe ckpemmBaHue», «LIuTomormyeckre OCHOBBI IUTMOPUIHOTO CKPELIMBAHUS»,
«Meiio3», «B3auMogeiicTBue alyieJIbHbIX TeHOB», «I'eHeTuueckyue KapThl paCTEHUI, KUBOTHBIX
u uyejoBeka», «['eHeTuKa mosia», «3aKOHOMEPHOCTY HACJeOOBaHMS, CIEIJIEHHOIO C IIOJIOM»,
«Kapuotunbsl 4ejoBeKa ¥ SKMBOTHBIX», «Bumbl wusmeHumBocTH», «MopudukaimoHHas
M3MEHUMBOCTb», «HacnemoBanme pesyc-cakropa», «['eHeTMKa rpyrnm KpoBu», «MyTalmoHHast
M3MEHUYMBOCTD».

O6GopymoBaHue: Mopeau-aniumMkauuy «MoHOrm6puaHoe ckpelBaHue», «HemonHoe
IOMMHMpOBaHMe», «IurnbpumHoe ckpeluBaHue», «IlepeKpécT XpoMOCOM», MMUKPOCKOI U
MuKpornpenapar «Jlposodmia» (Hopma, MyTarnyuu GopMbl KPbUILEB ¥ OKPACKM TeJia), repbapuit
«I"'opox moceBHO».

JlabopaTopHBbIe ¥ MPaKTUUECKNe PadOThI:

JlabopartopHuas pa6ota Ne 5. «V3yueHue pesysbTaTOB MOHOTMOPUIHOIO U TUTMOPUIHOTO
CKpeIMBaHus y Ipo30(WIbl Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopaTopHast pabora Ne 6. «/3yueHne MmoaudmUKaMOHHON M3MEHUYMBOCTH, ITOCTPOEHME
BapMaIMIOHHOTO PsiJia ¥ BapualMIOHHOW KPUBOM».

JlaboparopHast pabora Ne 7. «AHa/m3 wMyTaumii y JOpo30oGmibl Ha T'OTOBBIX
MMKpOIIperiaparax».

[TpakTuueckast pabora Ne 2. «CocraBjieHMe 1 aHAJIN3 POJIOCTOBHBIX UEJIOBEKA».

Tema 7. Cenekuus oprannsmMoB. OCHOBBI O0MOTEXHOJIOT M.

Cesiekiiusl Kak Hayka ¥ mpoiiecc. 3aposkieHue cejekiuu u nromMectukaims. Yuenme H. U.
BaBuimoBa o 1meHTpax NPOMUCXOKOAEHMUS M MHOTO0Opasusi KyJbTYPHBIX pacTeHuit. LleHTpbl
MIPOMCXOXKIEHMST JOMAIITHMUX KMBOTHBIX. COpT, MOPO/Ia, IIITAMM.

CoBpemeHHble METOIbI ceJieKinu. MacCcoBbIM M MHAVMBUAYAJIbHBIN OTOOPBI B CEJIEKIUU
pacteHuit 1 XUBOTHbIX. O1leHKa 3KCTepbepa. BanM3KopoaCTBEHHOe CKpelyBaHue — MHOPUIOVHT.
Uncrasg smHMs. CrpemyBaHMe UUCTBIX JIMHMIA. [erepo3uc, wim TuOpMAHaAs Cuia.
HeponcrBenHoe ckpemmBanue - aytopuauHr. OtTpanéHHash Tuopuam3anysi M e€ yCIeXMu.
UckyccTBeHHBIT MyTareHe3s ¥ TOJyYeHMe TOJUTIONAOB. [JOCTMKeHUST CeJIeKIMM PacTeHWUI,
SKMBOTHBIX ¥ MMKPOOPTaHM3MOB.



buorexHosmorusi Kak oOTpaciab MPOM3BOACTBA. ['eHHas MH>KeHepusl. OTambl CO3IaHUS
pekombuHantHoM JHK u TpaHcreHHeix opranmsmoB. Kiertounas wumskeHepusi. Kierounbie
KYJIbTYpbl. MUKPOKJIOHAJIbHOE pasMHOsKeHMe pacTeHuit. KioHnpoBaHue BbICOKOIIPOAYKTUBHBIX
CEeJIbCKOXO3SIICTBEHHBIX OPraHM3MOB. OKOJIOTMYEeCKMe U 3ITuueckue mpoobsembl. MO -
reHeTMuecku MoauPUIMpOBaHHbIE OPraHM3MBbI.

HemoHcTpalmmn:

IToptpetsi: H. U. Basuiios, . B. Muuypus, I'. [I. Kapneyenko, M. ®@. MiBaHOB.

Tabmmupl M cxembl: KapTta «LIeHTpbI MPOMCXOXKIEHMSI M MHOTroOOpasus KYJIbTYPHBIX
pactennit», «ITopoabl JOMAaIIHMUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacteHuin», «OrTmanéHHas
rubpummusanusa», «Pabotel akamemmka M. @. HWsanoBa», «[lomumnongus», «O6OBEKTHI
6morexHosiornn», «KiaetouHble KyJabTypbl UM KJIOHMpOBaHMe», «KOHCTpyupoBaHMe ¥ IepeHoC
reHOB, XPOMOCOM».

O6opynoBaHue: MyJISDKM TJIOJOB M KOPHEIUIOAOB IMKMX (OPM UM KYJIbTYPHBIX COPTOB
pacrenmnii, repbapuit « CelbCKOXO3SIICTBEHHBIE PACTEHMS ».

JlaGopaTopHbIe ¥ MPAKTUYECKNe PAOOThI:

OKckypeust «OCHOBHbIE METOHbl M TOCTVMKEHMSI CeJleKIUM PACTEHUM U SKUMBOTHBIX (Ha
CeJIeKIIMOHHYIO CTaHIMIO, TIEMEeHHYI0 (epmy, COPTOUCIBbITATeNbHbI YYaCTOK, B TeIIMYHOE
XO3SICTBO, JTaOOPaTOPUIO arpOYHUBEPCUTETA VJIM HAYYHOTO I[EHTPA)».

11 KJIACC

Tema 1. DBoaronoOHHAasI 6M0I0T M.

IIpenmnochlIKM BO3HMKHOBEHMS 3BOJIIOLMOHHON Teopuu. DBOJIOLMOHHAS Teopus U eé
MecTO B 6uosioruu. BansiHue 3BOJIIOIIMOHHOM TeOpUM HA pa3BUTHE OMOJIOTUY U APYTUX HAYK.

CBupgerenbcTBa 3BoJitolIMK. IlaseoHTONIOrMYECKME: TOC/I€NOBATEIbHOCTD  TOSIBJIEHMS
BUJIOB B IaJIEOHTOJIOTMYECKON JIETOMCH, TlepexonHbie ¢opmbl. broreorpadnyeckne: cXoacTBo
u pasymmure ¢ayH 1 HJIOp MaTEPUKOB ¥ OCTPOBOB.

OMOpHrosoTnUecke: CXOACTBA M pasinums 3MOPMOHOB Pa3HbIX BUIOB IMO3BOHOYHbBIX.
CpaBHUTE/IbHO-aHATOMUYECKME: TOMOJIOTMYHbIE, aHAJOTUYHble, pYyAMMEHTapHble OpraHbl,
araBU3Mbl. MOJIEKYJIIPHO-OMOXMMMUYECKME: CXOICTBO MEXAHM3MOB HACAEACTBEHHOCTU U
OCHOBHBIX MeTa00IMUECKUX MTYTEN Y BCEX OPraHM3MOB.

OBosmononHass Teopuss Y. [lapBuHa. IlpenmochuUikyM BO3HMKHOBEHUSI TapBUMHMU3MA.
HOBuskyliMe CWibl 3BOMIOLMM  BUIOB 1o [lapBuHy (M30bBITOYHOE pa3MHOKEHMe TIpu
OTPaHMYEHHOCTM pPeCcypcoB, HEONpeaesIeHHas W3MEeHUYMBOCTb, OOpbOa 3a CyIeCTBOBAaHME,
€CTeCTBEHHBII 0TOOD).

Cunretrnueckas Teopust spomonuu (CTD) u eé ocHOBHBIE MTOJIOSKEHMS.

Muxkpossostonys. [Tomysisiiys Kak eqyHUIIA BUAA Y 9BOJTIOLIMAMN.

IBwkyime cuibl (pakTOphl) 3BOJIONMM BUIOB B Ipupoje. MyTallMOHHBINA ITPOIECC U
KOMOVWHATMBHAsT M3MEHUMBOCTb. [lOMyssilMOHHBIE BOJIHBI U Jpeiid TreHoB. Wsonsiusa wu
MUTpaLys.

EcrecTtBeHHbINt OTOOp - Hampapisiommii Gaktop 3Bosonuu. DopMbl €CTeCTBEHHOT'O
oTbopa.

[Tpucnoco6s1eHHOCTh OPraHM3MOB KaK pe3ysbTaT 3Bosouyn. [Ipyumeps mpucnoco6ieHmnin
Yy OprauusMoB. ApoMop@o3bl U UAMO-agalTalUMN.

Bun u Bumoo6bpasoBanme. Kpurepum Buma. OcHOBHbIe GOPMBbI BUI00OPA3OBAHMS:
reorpaduyeckoe, 3KOJIOTMYECKOe.



Makposposonysi. PopMbl  3BOJIOIMK: (GUJIETUYECKasl, OMBEPreHTHasl, KOHBEepreHTHasl,
napasuiesibHas. HeoGpaTumMocCTh 3BOIOLNMN.

ITpoucxoxkgenme oT Hecneumaan3upoOBaHHbIX MIPeaKOoB. ITporpeccupyroiiias
crienpanusanys. AganTuBHasT pagyarys.
HemoHcTpammmn:

[Toprpersr: K. JInnnen, XK. b. Jlamapk, Y. Hdapsun, B. O. Kosanesckuit, K. M. bap, D.
['ekkenn, @. Miosep, A. H. CeBep1ios.

Tabmuupbl u cxembl: «PasBuTue opraHMuyeckoro mmpa Ha 3ewsie», «3apOIbIIn
MMO3BOHOYHbBIX JKMBOTHBIX», <«ApxeonTepukc», «®opmMbl 60pbObI 3a CYILECTBOBAaHMEY,
«EcTtecTBeHHBII O0OTOOpP», «MHOroobpasme copTtoB pacTeHuit», «MHOroobpasmue MOPOT
SKUBOTHBIX», «ITonmynamum», «MyTalnyoHHas U3MEHUYNBOCTb», «Apomopdosbi»,
«Upnoamanrauum», «O6Iias gereHepauus», «JBmskyiume cuibl 3Bosoiun», «Kapra-cxema
mapuipyTta nyTtemiectsus Y. JlapBuHa», «Bopbba 3a cymiectBoBaHue», «IIpucrnoco6/eHHOCTh
opraHmusMoB», «I'eorpaduueckoe B1I0006pa3oBaHMe», « DKOJIOIMUECKOE BUI00OPa30BaHMe.

O6opymoBaHye: KOJUIEKIMSI HACEKOMBIX C PA3IMYHbIMM TUIIaMM OKPACKM, HAGOp IIOAOB U
ceMsiH, Koyutekius «[IpuMepsbl 3alIUTHBIX MPUCTIOCOOEHMI Y SKUBOTHBIX», MOAe b « OCHOBHbIE
HaIlpaBJIeHMsT SBOIIOLINI» , 00BbEMHAsT Mofeb « CTpoeHe ITOJIOBHOTO MO3ra ITO3BOHOUHBIX ».

buoreorpabuueckass Kapra wmupa, Ko/UteKiusl «@DOpMbI COXPAaHHOCTM MCKOIIAeMBbIX
SKMBOTHBIX M PacTeHMIT», MOAEIb amrimMkaims «[lepeKpecT XpoMOCOM», BaKHbIE TTperapaTshl
«Pa3Bute Hacekomoro», «PasButme ngryiiku», MukpompemnapaT «Jlposodwuia» (HopMa,
MyTaluu GopMbl KPbLJILEB U OKPACKM TEJIa).

JlaGopaTopHbIe U MPaKTUYECKNe PaOOThI:

JlabopaTopnast pabora Ne 1. «CpaBHeHMe BUIOB IO MOP(OIOTMUECKOMY KPUTEPUIO».

Jlaboparoprnast pa6ora Ne 2. «OmnmcaHme nPUCIOCOOJEHHOCTM OpraHmusMa U eeé
OTHOCUTEJILHOT'O XapaKTepa.

Tema 2. BosHUKHOBeHMe ¥ pasBUTHeE KU3HU Ha 3eMIe.

IloHay4JHbIe TIpeACTaBJIeHUSI O 3aPOKAEHUM KM3HU. HaydyHble rumoresbl BO3HMKHOBEHMS
KM3HM Ha 3emJie: abuoreHes M MaHCHEPMMUS. XMMMUUYECKAs] 3BOTIOLMS. AOMOTreHHbI CUHTE3
OpPraHMYecKMX BeIeCTB M3 HEOpPraHMYecKuX. OKCIepPUMMEHTaJbHOe  IIOATBEpsKIeHMe
XMMMUUYeCKOM 3Booumu. HauanbHble sTambl 6mosiornyeckoit sposoiyu. ['mnoresa PHK-mupa.
®dopmupoBaHe MEMOPAHHBIX CTPYKTYP M BO3HMKHOBEHME MPOTOKIETKM. [lepBbie KJIeTKM U UX
aBoJtoys. DopmMMpoBaHye OCHOBHBIX TPYIII KMBbIX OpPraHU3MOB.

PasButne skmsHum Ha 3emise Mo spam U Iepuomam. Karapxeir. Apxeiickas U
MpoTepo3oickasi 3pbl. [layjeo3oiickas spa M €€ Mepuombl: KeMOPUICKUIA, OPIOBUKCKMUIA,
CUTYPUICKU, TeBOHCKUI, KAMEHHOYTOJIbHbIN, TIEPMCKMUIA.

Mes3o3o01icKkast 3pa U e€ MepUoAbl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

KaitHo3oiickast apa 1 e€ rnepuoibl: MajieoreHOBbIM, HeOTe€HOBbIM, aHTPOITOT€HOBBI.

XapakTepucTUKa KIMMara M TeoJIorM4yeckux mpoiieccoB. OCHOBHbIE 3Talbl 3BOIOLN
PacTUTENIbHOTO M JXMBOTHOTO Mupa. ApomMopdosbl y pacTeHuit U >KUBOTHBIX. [losiBieHume,
paciBeT ¥ BbIMMPaHMe TPYIII KUBbIX OPTaHM3MOB.

CucremMa opraHmueckoro mMypa Kak oTpaskeHue 3Bositolmu. OCHOBHbIE CUCTEMATUYECKME
I'PYIIIbI OPraHMU3MOB.

OBosoIMsS  vejioBeKa. AHTpomosiorMs KakK Hayka. PasBuTue TIpencTaBjie€HUI O
MIPOMCXOXKIEHUM uejioBeka. MeTobl n3ydyeHus: aHTpornoreHesa. CXoICTBa U pasanums yeioBeKa
" KUBOTHBIX. CuCTeMaTHUeCcKoe MoJI0KeHe yejoBeKa.



HOewxkyiie cuiabl  (pakTopsl) aHTporioreHesa. HaciencTBeHHass WM3MEHUYMBOCTb U
ecTecTBeHHbII 0TOOp. OBIIIeCTBEHHBINT 00pa3 KM3HM, U3TOTOBJIEHNE OPYAUN TPYAa, MbIIIJIEHIE,
peyb.

OcCHOBHBIE CTaguMM M BETBM SBOJIIOLMM YeJIOBEKAa: aBCTPAIONUTEKY, UesloBEK YyMeJblii,
YenmoBek mnpsiMoxopnsimi, YesoBek HeaHAepTaabCKuii, YesoBek pasymHbii. Haxopku
MCKOIIaeMbIX OCTATKOB, BpeMs CYIIIECTBOBaHMS, 00JIACTh PaCIIPOCTpaHeHUsI, 0ObEM T'OJIOBHOTO
Mo3ra, o0pa3s >KU3HM, OPYauSL.

YenoBeueckne pacbl. OCHOBHbIE OOJIbIIIME DPAChl: €BporeouaHas (eBpasmiickasi), Herpo-
aBCcTpajiougHas  (9KBAaTOpMaJbHas), MOHTOJOMOHAs  (a3MaTCKO-aMepuKaHCKast).  YepTsl
MIPUCIIOCOOIEHHOCTM TIPEICTABUTENIEN UeJIOBEUEeCKMX pac K YCIOBUSIM CYyIeCTBOBAHMS.
EnuncrBo uenoBeueckux pac. Kpurtuka pacusma.

HeMoHcTpauumu:

IToprpetsr: . Penu, JI. ITactep, A. W. Onapun, C. Mwutep, I'. FOpu, Y. TapBus.

Tabmuupl 1 cxembl: «Bo3HukHOBeHMe COHEYHON CUCTEMbI», «Pa3BUTHE OpPraHMYECKOro
mupa», «PacTurenbHas KieTrka», <«KuBoTHas kieTka», «[IpokapmMoTuyeckasi KJjeTKa»,
«CoBpemeHHasl CUCTeMa OpraHuveckoro mupar», «CpaBHeHME aHATOMMYECKUMX YepT CTPOEHMS
yeJIoBeKa M 4YeIOBeKOOOpasHbIX 00e3bsiH», «OCHOBHbIE MeCTa I1aIeOHTOJIOTMYECKUX HaXOIO0K
MPeIKOB COBPEMEHHOrO uejioBeka», «JllpeBHenime mogn», «JlpeBHue moau», «IlepBbie
COBpeMeHHbIe JIoan», «UesoBeueckne pachbi».

O6opynmoBanne: Myspku — «[IpoucxokneHne dyesoBeka» (OFOCTbI  aBCTPAJIONMATEKA,
MMTEKAHTPOIa, HeaHIepTasblla, KPOMAHbOHIIA), CJIENKU VI M300pakeHus] KaMEHHbIX OPYIuUi
MepBOOBITHOTO YejioBeKa (KaMHM-YOTMIEphl, pybmia, cKpebia), reoXpoHOJOrnIecKass Tabmiia,
KoJITeKIMsT «@OpMbI COXpPaHHOCTM MCKOITAeMbIX KMBOTHBIX M PACTEHUI».

JlabopaTopHBbIe ¥ MPaKTUUEeCKNe PadOThI:

[TpakTnueckas pa6ora Ne 1. «/i3yueHue MCKOMAaeMbIX OCTATKOB PAaCTEHUI U SKMBOTHBIX B
KOJIJIEKITUSIX ».

OKCRypcust «DBOJIOLMSI OPraHMUYeCKOro Mupa Ha 3emsie» (B eCTeCTBEHHO-HAYUYHBIN VN
KpaeBeqyecKuin My3ei).

Tema 3. Opraunsmbl ¥ OKPY’KaIoOUIasi cpeaa.

Okonorusi Kak HayKa. J3amauM M pasfesibl 9KOJOoruu. MeTombl 3SKOJIOTUMUYECKUX
MCCJIeOBaHNUM. DKOJIOTMUECKOEe MMPOBO33pEHE COBPEMEHHOT'O UeIOBEKa.

Cpenbl  oOuTaHMsI ~ OpraHM3MOB:  BOJHAsl,  HA3eMHO-BO3MYyIIIHAas,  IMOYBEHHasl,
BHYTpUOpraHM3MeHHasl.

Okosornueckue ¢akTopbl. Knaccuduraimsa sKogornvyeckux ¢GakTOpPOB: abUOTHUUYECKUeE,
GMOTHYECKME U aHTPOITOreHHbIe. JlelicTBMe SKOJOrMueckux GakTopoB Ha OpraHu3Mbl.

Abuotnveckne  GakToOpbl:  CBeT, TemIlepaTypa, BJIaKHOCTb. dDoTonepuoansm.
[TpucriocobieHnst OpraHM3MoB K IeMCTBUIO abMOTHYeCcKuX GakTopoB. buosornueckye puTMsl.

bruotnueckne  dakropel. Bumgbl OGMOTMYECKMX ~ B3aMMOIENCTBUI: KOHKYPEHIIMSI,
XUITHUYECTBO, cMMOMO3 1 ero ¢opmsbl. [Tapasutiusm, Koomepamysi, MyTyajn3M, KOMMEHCATA3M
(KBapTUMpPAHCTBO, HAXJEOHMUYECTBO). AMeHCa/u3M, HeUTpaau3M. 3HaueHue OUOTUYECKUX
B3aMMOJEIICTBUI IJIs1 CYILLIECTBOBAHMS OPTaHU3MOB B IIPMPOLHBIX COOOIIECTBAX.

OKojiorMyeckne XapakTepucTukyu nomyssiuuu. OCHOBHbIE TTOKa3aTey  TOIMYJISIIUN:
YMCJIEHHOCTb, IUIOTHOCTh, POXK[IAaeMOCTb, CMEPTHOCTb, WIPUPOCT, Murpanus. [JuHammka
YMCJIEHHOCTH TIOTYJISILIMM U €€ PeryJIsiiusl.

HeMoHCcTpanuu:

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynbe, 3. I'ekkesnb.



Tabmmupl 1 cxembl: kKapta «[IpupogHbie 30HbI 3emimn», «Cpeabl 06UTaHUS OPraHU3MOBY,
«@oronepnogusm», «Ilomynsiuym», «3aKOHOMEPHOCTM pPOCTa YMCAEHHOCTM IOMYJISIIIUU
nHpy30pun-Tyhenbkn», «[Iuiesbie menm».

JlabopaTopHBbIe ¥ MPaKTUUYEeCKNe PadOThI:

JlabopartopHas pa6ota Ne 3. «Mopdosornueckrue 0COGEHHOCTY PaCTEHMI U3 PA3HBIX MECT
0OUTAHUS .

JlabopaTopHast pabora Ne 4. «BiausHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIeyca».

[TpakTnueckas pabora Ne 2. «[TomcuéT MIOTHOCTM MOMYJISLINIA PA3HBIX BUAOB PACTEHUII».

Tema 4. Coob1iecTBa ¥ 3K0OJI0rM4YecKue CUCTEeMbI.

CoobmiectBo  opraHmsmMoB -  OuomneHo3.  CTpyKTypbl  OMOIleHO3a:  BMIOBad,
MPOCTPaHCTBEeHHas1, Tpobuueckas (nuineBast). Buabl-momuHauTbl. CBSI3U B 61011€HO3E.

Okosornueckne cuctembl (3kocuctembi). [loHaTe 06 sKocucTeMe U GMOreoleHo3e.
@DYHKIMOHAIbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: TPOAYIEHTbl, KOHCYMEHTBI, PEAYILIEHTBHI.
KpyroBopor BelliecTB M IIOTOK 3SHepruM B 3kocucteMme. Tpoduueckue (muileBbie) YpPOBHU
skocuctemMbl. [IumieBble 1enmu ¥ cetu. OCHOBHBIE ITOKa3aTeM 3KOCUCTEMbBI: Ouomacca,
MPOAYKIMSI. OKOJIOTMYECKMe MUpaMUAbL: TMPOAYKIMUM, UMUCJIEHHOCTH, Guomaccel. CBOMCTBa
9KOCUCTEM: YCTONUMBOCTDb, CAMOPEryJIsius, pasutie. CyKieccus.

[TpupopHble 3KOCUCTEMBI. DKOCUCTEMBI O3€p M pPeK. OKOCUCTEMA XBOWHOTO WA
IIIMPOKOJIMCTBEHHOTO Jieca.

AHTpOTNIOTE€HHbIE 3KOCUCTEMBI. ATPO3IKOCUCTEMBI. Y pbHoIKocKUcTeMbl. Buosormyeckoe u
XO3SIICTBEHHOE 3HaU€HMEe arpo3KOCUCTEM U YPOOIKOCUCTEM.

bropasHoobpasmue Kak ¢akTop ycTomumBocTM 3KocucTeM. CoxpaHeHue OGMOJOTMYECKOro
pasHooOpasusa Ha 3emiie.

Yuenne B. U. BepHagckoro o 6mocdepe. I'paHuiipl, cocTaB U CTPyKTypa OMocdephl.
JKupoe BemiectBo u ero GyHKOuu. OcobeHHOCTH OMochepbl Kak IJI00ATbHON 3KOCUCTEMBI.
JInHaMuyeckoe paBHOBecCHe 1 0OpaTHas CBsI3b B 61ocdepe.

KpyroBopoTsl BellleCTB M OMOreOXMMMYECKME ILMKJIbI 3JeMEeHTOB (yrjiepoia, asoTa).
3oHabHOCTb 6Mochepbl. OCHOBHBIE OGMOMBI CYILIN.

YenoseuecTBO B O6Mochepe 3emin. AHTPONOTreHHbIe U3MeHeHMs B 6uocdepe. ['1obanbHbIe
9KOJIOTMYECKME TTPOOJIEMBI.

CocymiecTBoBaHMe pUpPoAsl U yenoBedecTBa. CoxpaHeHne 61M0pa3HOO6PA3Nst KaK OCHOBA
ycronumBocT 6mocheppl. OCHOBA palMOHAJIBHOTO yIIPaBieHMs] TPUPOIHBIMM pecypcaMy U UX
ucroJib3oBanue. JoCTuskeHus: 6MoIoTMM 1 OXpaHa MPUPO/IbI.

HemoHcTpanum:

IToptpetsi: A. Ik. Tencu, B. H. Cykaués, B. Y. Bepuagckuii.

Tabymubl u cxembl: «IIumeBbie menm», «buoleHo3: cocraB u CTpykTypa», «IIpupomHbie
coobiiectBa», «llemu mnuTaHusi», «IDKojJoruveckas mupamupa», «buocdhepa u uyenoBek»,
«OKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «JKOCKCTeMa XBOMHOTO Jieca», «DbBuoreHos
BOJOEMa», «ArporeHo3», «[IpumMepHble aHTpPOIIOr€HHbIE BO3IEHCTBMS Ha TIPUPOIY»,
«BaskHeuIme MCTOUYHMKY 3arpsi3HEHMS] BO3[yXa M T'PYHTOBBIX Bon», «[louBa - BaskHeIas
cocTasJstonias 6uocdepsi», «DakTopbl Aerpamanyuu mous», «[TapHukoBbin 3hdekT», «DakTOphI
paiMoaKTUMBHOIO 3arpsisHeHus 6mocdepbi», «O611as cTpykTypa 6mochepsl», «PacmpocTpaneHie
KusHM B 6muocdepe», «O30HOBBIN 3KpaH 6mochepsr», «KpyroBopor yriepoma B 6uochepe»,
«KpyroBopoT a3zora B mpupoje».

O6opynoBanue: MO/JIeJTb-aIIIMKAIIUS «Tunmunpie OMOLIEHO3bI», repbapuii
«PactutenbHbie  coobiectBa», Kojulekiuu  «buorienos», «BpemuTenu — BaskKHEMIIMX



CeJTbCKOXO3SIMCTBEHHBIX ~ KYJIbTYp», Tepbapuy ¥ KOJUIEKLMM PAacCTeHUd U  SKUBOTHBIX,
MIpMHAJIJIEsKaIMe K pa3HbIM 5KOJIOTMYECKMM I'pyIinam ogHoro Buaa, Kpacuas kuura Poccuiickoin
denepatn, n300paskeHs OXPaHSIEMbIX BUIOB PACTEHUI U JKUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUSA ITIPOI'PAMMBI I1I0 BUOJIOTMKA HA
BA30BOM YPOBHE CPEIHET'O OBLIEI'O OBPA3OBAHUSI

Cornacio ®I'OC COO, ycraHaBiIMBalOTCSI TpeOOBaHMS K pe3yJbTaTaM OCBOEHMUS
06YyYaroIMMUCS MPOrpaMM CpeIHero oOIero o6pa3oBaHysI: TMYHOCTHBIM, METANIPeIMETHbIM U
MpeaMeTHbBIM.

JIMYHOCTHBIE PE3VJIbTATbBI

B cTpykType JMYHOCTHBIX pe3yJabTaTOB OCBOeHMs Mpenmera «bBuosiorusi» BbigeaeHbl
ClenymooIye  COCTAaBJSIIOIME: OCO3HAaHME  OOYYaIoIIMMMCS  POCCUMCKOM  I'paykIaHCKOMN
MIEHTUYHOCTY - TOTOBHOCTM K CaMOPasBUTHMIO, CAMOCTOSITEJIbHOCTM UM CaMOOIIPeIesIeHMIO,
Ha/lMuMe MOTMBAIMM K OOYYEeHMIO OMOJIOTMM, IieJIeHallpaBjeHHOe pasBUTHE BHYTPEHHUX
yOeKIeHMI JIMYHOCTY Ha OCHOBE KJIIOUEBBIX LIEHHOCTEN M MCTOPUUECKMUX TPALUIIUIA PasBUTHUS
6MOJIOTMYECKOTO 3HAHMSI, TOTOBHOCTb M CIIOCOOHOCTb OOYYAIOIIMXCS PYKOBOACTBOBATbCS B
CBOEI  JIeSITeJbHOCTM  LIEHHOCTHO-CMBICJIOBBIMM  YCTaHOBKaMM, IIPUCYIIMMU  CUCTEME
6GMOJIOTMYECKOr0 00pa3oBaHMsl, Ha/IMuMe SKOJIOTMYECKOro IPaBOCO3HAHMS, CIOCOOHOCTU
CTaBUTb LIEJIM U CTPOUTD KM3HEHHbIE [1JIaHbI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHMS IpeaMeTa «Buosiorusi» HOCTUralOTCS B €IMHCTBE
yueOHOM M BOCIIATATEIbHOM AESTeIbHOCTM B COOTBETCTBUM C TPAAMIMOHHBIMU POCCUICKUMMU
COIIVIOKYJIbTYPHBIMM, UCTOPUUECKMMU U TYXOBHO-HPABCTBEHHBIMM LIEHHOCTSIMM, IIPUHSTHIMU B
oblllecTBe TpaBWIaMyU M HOpMaMy IOBEIEHMSI M CIIOCOOCTBYIOT IpPOIleCCaM CaMOIIO3HAHUs,
CaMOBOCTIMTAHMSI ¥ CAMOPAa3BUTHMsI, Pa3BUTMSI BHYTPEHHEN MO3UIMM JIMYHOCTH, MATPUOTHU3MA,
YBa)KeHMSI K 3aKOHY M IIPaBOIOPSAKY, YEJIOBEKY TpPyda M CTapllieMy IOKOJEHMUIO, B3aMMHOI'O
YBa)KeHMsI, OEepekHOr0  OTHOIIeHMST K  KYJbTYPHOMY  Hacjaeouio U  TPaguLMSIM
MHOTOHAIIMOHAIBHOTO Haponaa Poccuiickon @enepatium, MpuUpoAe M OKPYKAIOIIEeii cpefe.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHMS YUeOHOro mpenameTa «Bbuosorus» MOKHBI OTpaXkaTh
TOTOBHOCTb ¥ CIIOCOGHOCTb OOYUAIOIIMXCS PYKOBOJCTBOBATbCS CPOPMMUPOBAHHON BHYTPEHHEN
MO3UIMeN JIMUHOCTM, CUCTEMOM IIeHHOCTHBIX OpMEHTalyi, IIO3UTUBHBIX BHYTPEHHUX
yOeKIeHMI, COOTBETCTBYIOIIMX TPaAMIMOHHBIM IIEHHOCTSIM POCCMIACKOTO  OOIlleCTBa,
pacipeHne KM3HEeHHOI'O OITbITa M OIbITa JeITeIbHOCTM B IIPOLEeCCe peanu3aliny OCHOBHBIX
HaIlpaBJIeHMIi BOCIIMTATEIbHOM IeITeJIbHOCTH!, B TOM UMCJIe B YaCTH:

1) rpa)kAaHCKOT0 BOCIIUTAHMSI:

chOpMUPOBAHHOCTb  TI'Pa’KIAHCKOV  IMO3ULMKM  OOYYalolerocss KakK aKTUBHOTO W
OTBETCTBEHHOTO YJIeHa POCCUIICKOrO OBIIeCTBa;

OCO3HaHME CBOMX KOHCTUTYILMOHHBIX IIpaB ¥ OOS3aHHOCTENM, YBa)keHMe 3aKOHa U
MIPaBOIOPSIIKA;

TOTOBHOCTb K COBMECTHO}M TBOPYECKON [IeSITeIbHOCTHM IIPU CO3[JaHuM yUeOHbIX MTPOEKTOB,
pellleHny yueOHbIX U TI03HABaTeIbHbIX 3a/1a4, BbITIOJHEHMM GMOIOTMYEeCKIX SKCIIEPUMEHTOB,

CIIOCOOHOCTh  ONpEeeNiATh COOCTBEHHYIO TO3MILMIO II0 OTHOIIEHMIO K SIBJIEHUSM
COBPEMEHHOM XU3HU U OOBSICHSITD €€;

YyMEHMe YUYUThIBATb B  CBOMX JIEMCTBUSIX  HEOOXOOMMOCTb  KOHCTPYKTMBHOTO
B3aMMOJIEVICTBYUSI JIIOAEN C pPasHbIMU YOEKIEHUSIMU, KYJbTYPHBIMM IIEHHOCTSIMU U COIMAIbHBIM
MTOJIOKEHEM;



TOTOBHOCTb K COTPYJHMYECTBY B IIPOLIECCE COBMECTHOTO BBITIOJHEHUST YUeOHBIX,
MMO3HABATeJIbHbIX ¥ MCCAEAOBATENbCKMX 3a/lau, YBaKUTEJbHOTO OTHOIIEHUSI K MHEHUIO
OIITIOHEHTOB MPU OOCYKAEHMUM CIIOPHBIX BOITPOCOB GMOJIOTMUECKOTO COAEPIKAHMS;

TOTOBHOCTD K 'YMaHUTAPHOM U BOJIOHTEPCKOM AeSITEIbHOCTH;

2) NaTPpUOTUYECKOT0 BOCITUTAHMSI:

chOpMMUPOBAHHOCTDH POCCUMCKON I'PAKIAHCKON UIAEHTUYHOCTY, TAaTPUOTU3MA, YBAKEHMS K
CBOEMY HapoAdy, UyBCTBa OTBETCTBEHHOCTM Iepen PommHOI, ropmocTu 3a CBOM Kpail, CBOIO
Popuny, cBOJ A3BIK U KYJIBTYPY, MPOIIJIOE ¥ HACTOSIIIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIIeHWe K TPUPOAHOMY HAC/JIeOMIO ¥ TMaMSITHMKAM IPUPOAbI,
nocTtvskeHusiMm Poccunt B HayKe, MCKYCCTBE, CITIOPTE, TEXHOJIOTUSIX, TPY/IE;

CITOCOOHOCTh OIIEHMBAThb BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJIEHME ¥ pa3BUTHE
610JIOTVM, IOHMMAaHMSI 3HAYeHMST OMOJIOTUM B TIO3HAHMYM 3aKOHOB MIPUPO/IbI, B JKM3HM UeIOBeKa U
COBPEMEHHOTO OOIIIECTBa;

uaeiiHasi yoeXIEHHOCTb, TOTOBHOCTD K CJTY>KeHuIo 1 3ammre OTeuecTBa, OTBETCTBEHHOCTh
3a ero Ccyanoy;

3) AyXOBHO-HPaBCTBEHHOT'0 BOCIIMTAaHMA:

OCO3HaHMe AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HapO/a;

c(hOpMMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOT'O TTOBEAEHNSI;

CITOCOOHOCTD OLIEHMBATh CUTYALUIO M MPUHMMATbh OCO3HAHHBIE pEIeHMs], OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCT;

OCO3HaHMe JIMYHOTO BKJIa/ia B IIOCTPOEHME YCTOMYMBOTO OYayIIero;

OTBETCTBEHHOE OTHOIIIEHVMEe K CBOMM PpOAUTENSIM, CO3JaHMIO CeMbM Ha OCHOBE
OCO3HAHHOTO TPUHSITUS IIEHHOCTE CEMEHOM KM3HM B COOTBETCTBMM C TPAOULIMSIMM HAPOIIOB
Poccuy;

4) 3CTeTMYECKOTO BOCIIMTAHUSA:

3CTeTUYECKOe OTHOIIEHNME K MUPY, BKJIIOUAsT 3CTETUKY ObITa, HAYYHOTO UM TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPY/Ia, OOIECTBEHHbIX OTHOIIIEHUI;

MMOHMMAaHMe 3MOIMOHAIbHOT'O BO3EICTBUS KMBOM ITPUPObBI U €€ IIEHHOCTY;

TOTOBHOCTb K CAaMOBBIPD@KEHMIO B PasHbIX BUOAX MCKYCCTBA, CTPEMJIEHME IPOSIBIISTh
KavyecTBa TBOPUYECKON JIMYHOCTH;

5) ¢wusuueckoro BocumTaHMs, (oOpMHMpPOBAHMUSA  KYJIbTYpPbI 3[0OPOBbSI WU
3MOIIMIOHA/TBHOTO 0JIaroIoJIyunsi:

MOHMMaHMe U peau3alus 3J0pPOBOTO U Ge30MmacHOro obpasa sKu3HM (3MO0pOBOe MUTAHNE,
cobJIIofieH e TUTYMEHNYECKUX TPaBUI M HOPM, COAJTaHCHMPOBAHHBIM PEKUM 3aHSITUI M OTAbIXA,
peryispHas ¢usMueckass aKTMBHOCTb), OEpeskKHOro, OTBETCTBEHHOTO ¥ KOMIIETEHTHOIO
OTHOIIIEHNS K COOCTBEHHOMY (PU3MYECKOMY U IMCUXNUYECKOMY 3[I0POBbIO;

MOHMMaHMe [eHHOCTM TMPaBUI MHIMBUAYAJIBHOTO U KOJIJIEKTMBHOTO 6e30I1acHOro
TIOBEJIEHNST B CUTYAIUSIX, YTPOXKAIOIINX 3[0POBbIO U SKU3HU JIIOJIEN;

OCO3HaHMe TIOCAeNCTBUIN ¥ HENPUSITUS BPEOHBIX IPUBBIUEK (YIOTPeOJIeHNST aJKOTroJIs,
HAapKOTUKOB, KypeHNs);

6) TpPyZI0BOr0 BOCTIUTAHMSI:

TOTOBHOCTbD K TPY/y, OCO3HaHMe IIeHHOCTM MacTepCTBa, TPYOOII00MeE;

TOTOBHOCTD K aKTMBHOM JIeSITEIbHOCTM TEXHOJIOTMYECKOI U COLMAaIbHOM HAIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHULIMMPOBATh, IUIAHMPOBATb M  CAMOCTOSITEJIbBHO  BBIMIOJHATH — TaKyIO
IesITeIbHOCTD;



MHTEepeC K pasyiMuHbIM chepaM IpodeCcCHOHATbHON IeITeJIbHOCTY, YMEHMEe COBepIlaTh
OCO3HAHHBIN BbIOOP OyAyIlei mpodeccun 1 peain30BbIBaTh COOCTBEHHbIE KM3HEHHbIE IJIaHbI;

TOTOBHOCTb M CITOCOOHOCTh K OOPa30BAaHMIO M CaMOOOPA30BaHMIO Ha MPOTSKEHUM BCEN
SKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMS:

9KOJIOTMYECKN 11eIecO00pa3sHoe OTHOIIEHME K MPUPOjie KaK MCTOUYHMKY JKM3HU Ha 3emie,
OCHOBe €€ CYIlleCTBOBaHMS;

MIOBBIIIIEH)E YPOBHS 3KOJIOTMUYECKON KYJbTYpPbl: IMPUOOPETEHME OIbITa IUIAaHMPOBAHMS
MTOCTYIIKOB ¥ OII€HKY MX BO3MOSKHBIX ITOCJIEACTBUI JIJIsT OKPY>KaIOIel Cpebl;

OCO3HaHMe TJI00AJbHOTI0 XapaKTepa 3KOJOTUYECKMX MTPODOJIEM U ITyTEN UX PEILIeHMST;

CITOCOOHOCTD MCIIOJIb30BaTh MpYOOpeTaeMble MPy U3YUeHUM OMOJIOTUY 3HAHUS U YMEHUS
IpY pelleHuu Mpo6sieM, CBSI3aHHBIX C pallMOHAJbHBIM IPUPOHONOJIb30BaHMeEM (cobJIIofeHe
MpaBWwI TOBeNEeHMsT B NPUPOIE, HaIlpaBJIEHHbIX Ha COXPaHEHMe PaBHOBECUMS B KOCUCTEMax,
OXpaHy BUAOB, 9KOCUCTEM, 61ochephl);

aKTVMBHOE HENpUSITHE [eCTBUIA, MPUHOCSIIMX Bped OKPY’KaIoIIel MPUPOIHON Cpele,
yMeHMe IMPOTrHO3MpPOBaTh HEOIArONpPUSITHBIE SKOJOTMYECKMe IOCTAeACTBUS MpedIpUHMMAEeMbIX
IeCTBUIA U IPedoTBpaIIaTh UX;

HaJIMuMe pPasBUTOTO SKOJOTUYECKOTO MBbIILIEHNS, SKOJOTMYECKOM KYJIbTYPbI, OIIbITa
IeITeJIbHOCTYM  SKOJIOTMYECKOM HaIlpaBJIeHHOCTYM, YMEHMSI PYKOBOACTBOBATbCS MMM B
MMO3HABaTeJIbHOM, KOMMYHMKATMBHOM M COLMAJbHOM IIPAaKTHMKe, TOTOBHOCTM K Y4YaCTUIO B
MPaKTUUYECKOI JeSITeIbHOCTY SKOJIOTMUYECKOI HallpaBJIeHHOCTH;

8) neHHOCTH HAyUYHOIr0 MO3HAHUS:

chOpMMUPOBAHHOCTb  MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTMS HayKuM M OOIIECTBEeHHOM IIPaKTMKM, OCHOBAaHHOTO Ha [Ouajore KyJbTyp,
CITIOCOOCTBYIOIIEro OCO3HAHMIO CBOET'O MECTa B MOJIMKYJIbTYPHOM MUPE;

COBEPIIIEHCTBOBAHME SI3bIKOBOM M UMTATEIbCKOM KYJIbTYPbI KaK CpeICTBa B3aMMOIEMCTBUS
MEXIY JIIOIbMU U TTIO3HAHUS MUPa;

MMOHMMaHMe creuu@uKky O6MoJIoruMy KakK HayKy, OCO3HaHMS €€ poju B (OpMUPOBAHUM
palMOHaJIbHOIO HayUYHOI'O MBIIIJIEHNSI, CO3aHUM 1IeJIOCTHOTO IpeCcTaB/IeHns: 06 OKpY’KalolleM
MMUpe Kak O eOVHCTBe MpUpPOAbl, uYejoBeKa ¥ OOIlecTBa, B TMO3HAHUM IMPUPOTHBIX
3aKOHOMEPHOCTEN U pelleHny pobJieM COXpaHeHNs IPUPOTHOTO PAaBHOBECHST;

yOeXKAEHHOCTb B 3HAUMMOCTM OMOJIOTUM IJISi COBPEMEHHOM LMBUIU3AIMU: 0OecrieueHnst
HOBOT'O YPOBHSI PasBUTHUS MeAMIIMHbI, CO3[laHMe TMEepPCIeKTUBHBIX OMOTEXHOJIOTUIA, CIIOCOOHBIX
peraTh pecypcHble po6JieMbl Pa3sBUTHSI YeJIOBEUECTBA, MOMCKA ITyTel BhIXOAA M3 TJI00aTbHbIX
9KOJIOTMYECKUX TTPoOJIeM U obGecrieueHmst Iepexoia K YCTOMUYMBOMY Pa3sBUTUIO, PAllIOHATIbBHOMY
MCITOJIb30BAHMIO TIPUPOAHBIX PECYPCOB U (HOPMUPOBAHNIO HOBBIX CTAHIAPTOB SKU3HM;

3aMHT€PEeCOBAHHOCTDb B TMOJTYUYeHUM OMOJIOTMUECKUX 3HAHMI B ILIEJISIX TOBBIIIEHUS 0O0I1Iei
KYJIbTYpbI, €CTeCTBEHHO-HAyYHO! TPaMOTHOCTM, KaK COCTaBHOM 4YacTM (QYHKIMOHAIbHO
IPAMOTHOCTY 0OyYaroImxcs, GOpMUPYyEMON TIPU U3YUYEeHUN OMOJIOTUH;

MOHMMaHMe CYIIHOCTM METOMOB II03HAHMSI, MCIIOJb3yeMbIX B €CTeCTBEHHbIX HayKax,
CITOCOOHOCTY MCITOIb30BaTh ITOJTyyaeMble 3HAHMSI MJISI aHaau3a U OOBSICHEHUS SIBJIEHUN
OKPY’KaIOIIero Mupa ¥ MPOUCXOISIIMX B HEM M3MEHEHMI, YMeHue [ejlaTb OOOCHOBAaHHbIE
3aKJIIOYEHMST Ha OCHOBE HAyYHBbIX (AaKTOB M MMEIOIIMXCS [aHHBIX C IeJbI0 IOJyUYeHUs
IIOCTOBEPHBIX BbIBOZOB;

CITIOCOOHOCTh CAMOCTOSITEJTbHO MCIOJIb30BaTh OMOJIOTMYECKME 3HAHUS [JIS pelleHus
Mpo6JIEM B peasibHbIX JKM3HEHHBIX CUTYAIUSIX;



OCO3HaHMe IEHHOCTY HAY4YHOM JesATeTbHOCTY, TOTOBHOCTb OCYIIECTBJISAITh MPOEKTHYIO U
MCCJIEIOBATENIbCKYIO IeSITeJTbHOCTh MHAVBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥ CIIOCOOHOCTb K HeNpepbIBHOMY O00Opa30BaHMIO M CamMoOOOpPa30BaHMIO, K
aKTVBHOMY TIOJIYYEHMIO HOBBIX 3HAHMII IO OMOJOrMM B COOTBETCTBMM C >KU3HEHHBIMU
MMOTPEOHOCTSIMMN.

METAITPEOIMETHBIE PE3VJIbTATbBI

MeranpenmeTHble pe3ybTaThl OCBOEHMSI y4eOHOro mpeamera «buosorus» BKIIIOYAIOT:
3HaUMMble 1J11  (OPMMPOBAHMSI MMPOBO33PEHMSI OOYYAIOLIMUXCS  MEKAVMCUUIUIMHAPHBIE
(MeXXTIpeMeTHbIE) OOIIeHayYHbIe TTOHSITHSI, OTPasKaloIIye 11eJIOCTHOCTb HAYYHOM KapTUMHbI MUpa
u creuKy METOIOB MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, SHEPTHS,
sIBJIEHMe, IIPOIeCC, CUCTeMa, Hay4HbIi (akT, MPUMHLMUII, T'UIIOTe3a, 3aKOHOMEpPHOCTb, 3aKOH,
Teopusi, MCCJIeloBaHue, HaOJI0IeHne, U3MepeHne, SKCIIepMMEHT U OPYruX), YHUBEpCaJbHbIE
yuebHbIe AeicTBUsT (IMO3HABaTe/bHbIe, KOMMYHUKATUBHbBIE, PEry/SITUBHBIE), 0OECIIeUNBAIOIINE
dbopmupoBanme GyHKIMOHAIBHOM T'PAaMOTHOCTM M COLMAJIbHOM KOMITETEHIIMY OOYYarolIMXcs,
CIIOCOOHOCTH 00YyYaoIIMXCST JICII0JIb30BaTh OCBOEHHbIE MEXIUCIUIIMHAPHbIE,
MMPOBO33pPEHYECKMe 3HaHUSI UM YHMBepCajbHble YuyeOHble MOEeMCTBUMSI B IIO3HABATE/NbHOU U
COLIMA/IbHOV IPaKTUKeE.

MeranpenmeTHble pe3ysIbTaTbl OCBOEHMSI IPOrpaMMbl CpemgHEero oo61iero obpa3oBaHMS
JOKHBI OTPasKaTh:

OsaseHue YHUBEPCAIbHBIMM YU€0HBIMY IT03HABATE/IbHBIMM AEVICTBUSIMMA:

1) 6a3oBbIe JIOTMUECKIE NECTBUS:

CaMOCTOSIT€JIbHO (OpMYJIMPOBAaTh M aKTyaJuM3MpPOBaThb IPOOIEMY, pacCMaTpPUBaTh €€
BCECTOPOHHE;

MCITO/Ib30BaTh IIPY OCBOEHUM 3HAHMI TPUEMBI JIOTMYECKOTO MbIIIIEHUST (aHa/IM3a,
CUHTEe3a, CpaBHEHMs, KiaccudbuKaiyuy, oO0O0OIlIeHMs), PaCKpPbIBaTb CMbIC OUOJIOTUYECKUX
TTOHSTUN (BBIAEISTh UX XapaKTepHbIe MPU3HAKY, YCTAHABIMBATD CBSI3U C IPYTUMM MOHSITUSIMMN);

OIpeneNdaThb 1eJM OesaTeIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUM UX JOCTUKEHMS,
COOTHOCUTD Pe3YJIbTaThl AeSITeIbHOCTH C IIOCTaBJI€HHbIMM LIEJISIMUA;

MUCIIO/Ib30BaTh OMOJIOTMYECKME TIOHATUS [JIS OOBSICHEHUS (PAKTOB M SIBJIEHUI JKUBOM
MIPUPOJIbI;

CTPOUTDH JIOTMYECKME pPaCCyKIeHusT (MHOYKTMBHBbIE, [IeIYKTMBHbIE, II0 aHaJOTUN),
BBISIBJIATH 3aKOHOMEPHOCTM U MPOTUBOpPEUMS] B pacCMaTPUBAEMBIX SIBJIEHUAX, (DOPMYJIMPOBATh
BBIBOJIbI ¥ 3aKJIIOUEHMS;

MIPYMEHSITb CXEMHO-MO/IeJIbHbIE CPEICTBA JJIsI MPeICTaBJeHMs CYIeCTBEHHBIX CBSI3€i U
OTHOIIIEHMI B M3y4YaeMbIX OMOJIOTMYECKMX OOBEKTaxX, a TaKKe MPOTMBOPEUMI PasHOro poja,
BBISIBJIEHHBIX B Pa3jIMUHbIX MHOOPMAIMOHHBIX MCTOUHMKAX;

pa3pabaThIBaTh IIJIAH pelleHus MpoOJieMbl C YYETOM aHa/IM3a UMEIOIIMXCS MaTepUaIbHbIX
¥ HeMaTepUaIbHbIX PECYPCOB;

BHOCUTb KOPPEKTMBBI B [I€SIT€JIbHOCTb, OII€HMBAThb COOTBETCTBME pEe3YyJIbTAaTOB IIEJISIM,
OLIEHMBATb PUCKU MOCEACTBUI NeSITeIbHOCTY;

KOOPAVMHMPOBATh ¥ BBINMOJHATh pPaboTy B YCJIOBUSIX peaJbHOrO, BUPTYaJbHOTO U
KOMOVHMPOBAHHOTO B3aMOMECTBUS;

pa3BMBaTh KpeaTMBHOE MbIIIJIEHME TIPU PeIlleHUM KM3HEHHBIX ITPOOJIEM.

2) 6a30BbIe MCC/IE0BATE/IbCKUE JeVCTBUS:



BJIQZIETh HABBIKAMM YUeOHO-MCC/IENOBATEBCKOM Y MPOEKTHON [eATeTbHOCTY, HaBbIKaMy
paspeliieHnst TpobsieM, CITOCOOHOCTBIO M TOTOBHOCTBIO K CaAMOCTOSITEJTbBHOMY ITOMCKY METOOB
peleHs MPaKTUYEeCKMX 3a/1au, TPMMEHEHMIO PA3IMYHbIX METO/IOB TIO3HAHMS;

MCITO/Tb30BaTh Pa3/IMUHble BUIbI AESTEIBHOCTM IO TOJyYEeHUIO HOBOTO 3HAHMS, €ro
MHTEepIpeTanyy, mpeobpa3oBaHNIO ¥ MPUMEHEHUIO B YUeOHBIX CUTYyalusIX, B TOM YMUCJIe MpU
CO3JaHNY YUYEeOHBIX U COIMAIbHBIX ITPOEKTOB;

opMmpoBaTh HAyYHbBIN TUII MbBIILIEHNS, BJAaIETh HAYYHON TEPMUHOJIOTMEN, KITIOUEBbIMU
MOHSITUSIMM M METOAAMM;

CTaBUTb U (OPMYIMPOBAaTh COOCTBEHHBbIE 3aauM B OOpa30BaTeIbHOM [eATEeTbHOCTU U
SKM3HEHHBIX CUTYaLMSIX;

BBISIBJISITb TIPUYMHHO-CJIEICTBEHHbIE CBSI3M M aKTyaJM3MpOBaThb 3aJauy, BbIABUTATh
TUIIOTe3y €€ pelleHus, HAXOAUTh AapryMEeHThl [JII [OKa3aTeJbCTBA CBOMX YTBEPXKIEHWMIA,
3a/1aBaTh MapaMeTpbl ¥ KPUTEPUM PEIIeHMS;

aHAIM3MPOBATh IIOJIYyUEHHbIE B XOAE€ pelleHus 3a[auy pe3yJabTaTbl, KPUTUUECKU
OIIEHMBATDb UX JOCTOBEPHOCTD, TPOTHO3MPOBATh M3MEHEHVE B HOBBIX YCIOBUSIX;

IaBaTh OIEHKY HOBBIM CUTYaIVsIM, OLIEHMBATh TPUOOPETEHHBIN OIbIT;

OCYIIECTBJISITh 1ieJIEHANPABIEHHbI TIOMCK IEepeHoca CPeACTB M CIOCOOOB HENCTBUS B
npodeccroHaaIbHYIO Cpefy;

yMeTb IEepeHOCUTb 3HAHUSI B  IIO3HABAaTEJbHYID ¥  TMPAKTUUECKYI0  006Js1acTu
SKU3HEESI TEIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MMPEeIMETHBIX 06J1acTel;

BBIIBUTATh HOBbIE WAEM, IpeljaraTb OPUTMHAJIbHbIE TIOAXOAbI ¥ peIIeHNUs, CTaBUTh
MpO6JIEMbI ¥ 3aauM, JOTYCKAIOIIVe abTepPHATUBHBIE PEIIeHMSI.

3) pa6ora ¢ uHopmarmen:

OPMEHTMPOBATbCS B Pas3/IMUHBIX MCTOYHMKAX MHpoOpMaluu (TekcTe ydueGHOro mocoobus,
HayYHO-TIONYJISIPHOM JIMTEpaType, OMOJIOTMYECKUX CJIOBAPSIX M CIIPABOYHMKAX, KOMITbIOTEPHBIX
6azax maHHBIX, B VIHTepHeTe), aHAAM3MPOBAThb MHGOPMAIMIO Pa3IMYHBIX BUIOB U (Gopm
MpeICTaB/IeHNs], KPUTUYECKY OLIEHUBATh €€ TOCTOBEPHOCTh ¥ HEMPOTUBOPEUMBOCTD;

dbopmysMpoBaTh 3ampoCchl ¥ TPUMEHSTh pas3JMyHble METOAbI MpPU TIOUCKE U OTOOope
61moornyeckon nHpopmany, Heo6XOIMMOI JIJIST BBITIOJIHEHNST YUEOHBIX 3a/1aY;

MpMOGpPeTaTh OIMBIT MCIIOJIb30BaHMs WHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM,
COBEPIIIEHCTBOBATDb KYJIbTYPY aKTMBHOT'O MCIIO/Ib30BAHMST Pa3/IMUHbBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSIT€JIbHO BbIOMpAaThb ONTUMAJIbHYIO (OpMy TMpeacTaBIeHus OMOIOrnUecKon
mHopmaluu (cxeMbl, TpadMKu, AMarpamMMbl, TaOJIUIbI, PUCYHKYU U IPYTOe);

MCIIOJIb30BaTh HAYyUYHBbIM SI3bIK B KaueCcTBe CpeAcTBa IpuM paboTe C OMOIOrMUeCKONn
nHbopmalmeii: IPpUMEHSITb XUMUUYeckue, Gusndeckre M MaTemMaTuueckue 3HAKU U CUMBOJIBI,
dbopmybl, abbpeBMaTypy, HOMEHKIATypy, WCIOAb30BaTh U IMpPeobpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKIE CPEICTBA HATJISIIHOCTY;

BJIaleTh HaBbIKaMM pACIO3HABaHMS WM 3alIUThl MHGOpPMaLMM, WHOOPMAIVIOHHON
6€e301MacHOCTY JTMYHOCTM.

OBy1aseHne YHUBEPCATbHBIMM KOMMYHUKATUBHBIMU JE€ACTBUSIMM:

1) o6ureHme:

OCYIIECTBJISITh KOMMYHMKAILIMM BO BceX cepax >KM3HM, aKTMBHO yYacTBOBATh B AMAJIOTe
MM OVCKYCCUM TIO CYIIECTBY OOCyKZaeMoy TeMmbl (yMeHMe 3afaBaTh BOIPOCHI, BbICKA3bIBATh
CY’>KIEHUSI OTHOCUTEJbHO BBITIOJTHEHMS TMIpe[jlaraeMoy 3a/lauM, YYUTBIBAaTb WMHTEPEChl WU
COTJIAaCOBAaHHOCTH MO3UIMI APYTUX YIACTHUKOB AMAIOTa VI OUCKYCCUN);



pacro3HaBaTh HeBepOajbHble CpeACTBa OOIEHMs, TOHMMATh 3HAYeHME COLMATbHBIX
3HAKOB, MTPEATIOChIOK BO3HMKHOBEHMSI KOHGIMKTHBIX CUTYAIUiA, YMETh CMSITYaTh KOH(MIMKTbI U
BECTU TIEPETOBOPBI;

BJIQZIETh PA3IMUHBIMM CIIOCOOaMM OOIIEHUST M B3aMMOZENCTBMS, MOHMMATh HaMepeHMs
IOPYTUX JIFOZEN, TIPOSIBJIATh YBAKUTETbHOE OTHOIIEHME K COOeCeqHUKY U B KOPPEKTHOM (Gopme
dbopmynmpoBaTh CBOM BO3pasKEHMS;

pPa3sBEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHMSI C MCIOJIb30BAHMEM SI3BIKOBBIX
CPe[CTB.

2) coBMeCTHas JeSITe/IbHOCTD:

MMOHMMAaTb U MCIOJIb30BaTh MPEMMYIECTBA KOMaHIHOM M MHAVMBUIYAJIbHOVM PabOThI P
pereHnu 61MOIOTNYECKON MPOo6IeMbl, 0OOCHOBBIBATh HEOOXOIMMOCTh ITPUMEHEHMST I'PYTIIOBbIX
(opm BzanmopenCcTBUS IIpU pelIeHN) YIeOHOM 3a1aum;

BbIOMPATh TEMATMKY M METOAbl COBMECTHBIX HNEMCTBUI C YYETOM OOIIMX MHTEPECOB U
BO3MOYXHOCTENM KayKIOTO WIeHa KOJUIEKTUBA;

MPMHMMATh IEeJM COBMECTHOM [esITeJIbHOCTM, OpraHM30BbIBAaTh M KOOPAMHUPOBATH
OEeCTBUS TIO €€ NOCTUKEHMIO: COCTaBJIATh IUIAaH AEMCTBUM, pPaclpelesiaTh pPOIU C YUYETOM
MHEHMI YYaCTHMKOB, OOCY>KIATh PE3YJIbTAaThl COBMECTHOM PabOThI;

OIIEHMBAThb KAa4eCTBO CBOETO BKJIAZA M KaXKIOrO yYaCTHMKA KOMaH/Ibl B OOIIMII pe3yJsibTaT
10 pa3pabOTaHHbIM KPUTEPUSIM;

MpeaJiaraTb HOBbIE IIPOEKTbHI, OLIEHMBATh MIOEM C TMO3UIMM HOBU3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOV 3HAUMMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTpaTErMyeckoe IIOBeIeHMEe B Pa3IMUYHBIX CUTYaIUSIX,
MPOSIBJISITH TBOPYECTBO ¥ BOOOPaykeHMe, ObITh MHUIIVIATUBHBIM.

OsasieHne YHUBEPCATbHBIMM PErY/ISITUBHBIMU JE€MCTBUSIMM:

1) camoopranmsanus:

MCIIOJIb30BaTh OMOJIOTMYECKME 3HAHMS JJISI BBISIBJIEHUSI TPOOJIEM UM UX pelleHus B
SKM3HEHHBIX U YUYEOHBIX CUTYaLIMSIX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKNX 3HAHMIA 1eJIEBbIe U CMbICJIOBbIE YCTAHOBKM B CBOMX
OENCTBUSIX Y TIOCTYIKAaX IO OTHOIIEHMIO K JKMBOW HPUPOJE, CBOEMY 3HOPOBBIO U 3IOPOBBIO
OKpY’KaIoIINX;

CaMOCTOSITE€JIbBHO OCYIIECTBJISITh ITO3HABATE/bHYIO eSITeIbHOCTb, BBISIBJISTH IPOOJIEMBI,
CTaBUThb ¥ GOpPMYJIMpPOBaTh COOCTBEHHbIe 3afauM B 0OPa30BaTeJIbHON HEeATEeIbHOCTU U
SKM3HEHHbBIX CUTYaLUSIX;

CaMOCTOSITE€JIbHO COCTAaBJISITD IIJIaH PeIleHus Mpo6IeMbl C YIETOM MMEIOIIMXCS PeECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEN U MPEITIOUTEHNI;

JlaBaThb OII€HKY HOBBIM CUTYaIIUSIM;

pacimpsiTh paMKy y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPeITOUTeHMI;

JeJlaTh OCO3HAHHBIN BbIOOP, apryMEHTHPOBATh €ro, 6paTh OTBETCTBEHHOCTh 3a pellleHNE;

OIIEHMBATD MPUOOPETEHHBIN OIIBIT,

CIIOCO6CTBOBATh (POPMMUPOBAHMIO M TTPOSIBJIEHUIO IIMPOKO 3PYIULIMYU B Pa3HbIX 00IACTIX
3HaAHMIA, IOCTOSIHHO TOBBIIIATh CBOM 0OPa30BaTe/IbHBIN U KYJIbTYPHbBIN YPOBEHb.

2) caMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYaIMsIM, BHOCUTb KOPPEKTUBBI B JeSTETbHOCTb, OLIEHMBATh
COOTBETCTBME PE3YJIbTAaTOB LIEJISIM;



BJIQZIETh HaBbIKaMM MTO3HABATENbHOM peduiekcuy Kak OCO3HAHMS COBEPIIAeMbIX IeCTBUN
Y MBICJIUTEJIbHBIX TTPOIIECCOB, UX PE3yJIbTATOB ¥ OCHOBAHMI, MCIIOJb30BaTh MPUEMBI pedJiekCun
IJIST OI[EHKY CUTYallyy, BBIOOpA BEPHOT'O PEIIeHMST;

YMeTb OLIEeHMBaTh PUCKU ¥ CBOEBPEMEHHO IIPUHMMATh PEIeHMs 110 UX CHUKEHMIO;

MIPMHUMATh MOTMBBI ¥ apT'yMEHTbI JPYTUX MPU aHa/IM3€e Pe3yJIbTaTOB JesITeTbHOCTH;

3) npuHsaTHE CEOS U APYTUX:

MIPUHUMATD Ccebsl, TOHMMAasT CBOM HEIOCTATKM U TOCTOMHCTBA;

MIPMHUMATh MOTMBBI ¥ apr'yMeHTbI JPYTUX MPU aHa/IM3€e Pe3yIbTaToB esTeTbHOCTH;

MpM3HABaTh CBOE IMPaBO U MPaBO IPYTUX Ha OLLMOKM;

pas3BMBATh CIIOCOOHOCTDH MOHMMATh MUP C TTO3UIIUY APYTOTO YesoBeKa.

INNPEIMETHBIE PE3VJIbTATbI

IIpenmeTrHbie pe3yabTarbl ocBoeHus mporpammbl COO mo 6monorum Ha 6a30BOM YpPOBHE
BKJTIOYAIOT crienmduyeckue [jsi yyebHoOro mpenmera «buosorus» HayuyHble 3HaHMSI, YMEHUS U
CIIOCOOBI IEMCTBUIM IO OCBOEHMIO, MHTEPIpeTaluy ¥ MpeoOpa3’oBaHMIO 3HAHMIA, BUIIbI
IesITeJTbHOCTY TI0 TOJTyYEHMIO HOBOTO 3HAHMS M MPUMMEHEHMIO 3HAHUM B Pa3/IMUHBIX YUEOHBIX
CUTyalMsIX, a TaKke B peaIbHbIX J>XM3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C Ouosorueir. B
MporpaMme IpeAMeTHbIE Pe3yJIbTaThl MPEICTABJIEHDI IO TOAaM O0yYeHMS.

[IpenmeTHbIe pe3ynbTaThl OCBOeHMsI yueOHOro mpenmvera «buosnorusi» 6 10 knacce
IOJIKHBI OTpaykaTh:

chOpMMPOBAHHOCTb 3HAHUM O MECTe M pOJiM OMOJIOTMM B CUCTEME HAYYHOrO 3HAHMUS
€CTEeCTBEHHBIX HayK, B (JOpPMMPOBAHMM COBPEMEHHOM €CTeCTBEHHO-HAYUYHOM KapTUHBI MUpa U
Hay4YHOT'O MMPOBO33PEHMsI, O BKJIJle POCCUMCKUX U 3aPYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
61monorun, GyHKIMOHAIBHONM I'PaMOTHOCTY YeJIOBEKa IS PeIlleHNs SKM3HEeHHbBIX 3a/1aY;

yMEHMEe PacKpbIBaTh COMepskaHue OMOJIOTMYECKUX TEPMUHOB U TIOHSITUIA: SKM3Hb, KJIETKA,
opraHmsM, Merabosm3M (OOMeH BelIecTB M  IIpeBpallleHue  SHeprum), TOMeocTas
(camoperyssiumsi), YpOBHeBas ~ OpraHmusaumsi JKUBBIX  CHUCTEM, CaMOBOCIIpPOM3BeLeHue
(penponyKiusi), HAC/IeACTBEHHOCTD, MU3MEHUMBOCTb, POCT U Pa3BUTHE;

yMeHMe wu3jaratb OuoJorMuecKkue Teopuu (KJIeTOYHasi, XPOMOCOMHAasl, MYTallMIOHHas,
LIeHTpaJIbHasl orMa MoJieKyssipHou Oumonorun), 3akoHbl (I'. Menpensi, T. Moprana, H. W.
BasuioBa) 1 yuenus (o 1ieHTpaxX MHOTOOOPasust ¥ TTPOUCXOKIEHMS KYJIbTYpHbIX pactenui H. U.
BasuioBa), onpeesisiTh rpaHMUIlbl UX IPUMEHUMOCTU K SKMBBIM CHMCTEMAaM;

yMeHMe BJIaIeTb MeTOJaMy HAyYyHOTO IMO3HaHMsI B OMOJIOrMM: HAO/IIOJeHMe U OMMCaHue
SKMBBIX CUCTEM, TIPOLIECCOB U SIBJIEHMM, OpraHmsainus U T[poBeleHre OM0JIOrMyecKoro
9KCIIepPMMEHTA, BBIIBIDKEHNE TUIIOTe3bl, BBISIBJIEHNE 3aBUCMMOCTY MEXKIY MCCIeIyeMbIMU
BEeJIMUMHAMM, OOBSICHEHME IIOJIYUEHHBIX Pe3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX ITOHSTUM,
TEeOpUI U 3aKOHOB, YMEeHMe JieJIaTh BbIBOAbI HA OCHOBAHMM TOJIYYEHHbIX Pe3y/IbTaTOB;

yMeHMe BbIJIEeJIATh CYIeCTBEHHbIe TMPU3HAKM BUPYCOB, KJIETOK ITPOKApMOT U 3yKapuoOT,
OHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHM3MOB, OCOOEHHOCTH IMPOIIECCOB: OOMEHA BEIIeCTB U
MpeBpalleHnsl SHepTuM B KJeTKe, GOTOCMHTEe3a, TJIACTMYECKOTO M IHEepPreTM4eckoro OOMeHa,
XeMOCMHTe3a, MUTO3a, Mel03a, OIIOAOTBOPEHMS, Pa3MHOKEHMUS, UHAVMBUIYAJTbHOTO Pa3sBUTHUS
opraHusmMa (OHTOreHe3);

yMeHMe TPUMEHSITh MOJTyYeHHbIe 3HAHMS IJIs1 OObSICHEHMUST GMOJIOTMYECKUX TMPOIIECCOB U
SIBJIEHUM, IJIS1 IPUHATUS MPAKTUYECKUX PeIIeHN] B TOBCEIHEBHOM KU3HM C LIeJIbI0 06ecreueHmst
6e30MMacHOCTM CBOETrO 3[0pPOBbSI M 3J0POBBSI OKPYKAWOIIMX JIIOJEN, COOJIIOAEHUS HOPM



rPaMOTHOTO TIOBeJEeHMSI B OKPYKAWOIIEH TPUPOAHON Cpefe, IMOHMMaHMEe HEOOXOAMMOCTU
MUCIIO/Ib30BaHMUs TOCTUKEHUI COBPEMEHHOV OMOJIOTUM U OGMOTEXHOJIOTMI AJIS PalOHaIbHOI'O
MIPUPOOTIOIb30BAHMS;

yMeHMe pellaTh 3JIEMEHTapHble TeHeTMUeCcKyue 3afJayy Ha MOHO- U AUTUOpUAHOE
CKpelyBaHue, CIelJIeHHOe Hac/eJoBaHue, COCTAB/SITh CXEMbl MOHOTMOPUIHOTO CKPELIMBAHMS
IJIST TIpeCKa3aHysT HacJIeOBaHMSI PU3HAKOB y OPraHM3MOB;

yMEeHMe BBIMOJHATh J1TabOpaTOpHble M ITPaKTUYEeCKue paboThl, COOIOMATh IMpaBwiIa MpU
pabore ¢ yueOHBIM 1 JTaOOPaTOPHBIM 060PYIOBAaHMEM;

yMeHMEe KPUTUMYECKM OIIEHMBATh M MHTEPIPETMPOBATh MH(OpPMAIMIO OGMOJIOrMYECKOTO
colepsKaHus, BKJIIOYAIOIIYIO IICEBJIOHAyUYHbIe 3HAHWUSI M3 Pa3IMYHBbIX MCTOUYHMKOB (CpemcTBa
MaccoBOy MHGbOPMaINM, HAyYHO-TIONYJISIPHbIE MaTepUasbl), STUYECKNE aCIIeKThl COBPEMEHHbBIX
MCCIeIOBAaHNUI B 6MOJIOTMM, MeOUIIMHE, OYIOTEXHOJIOT UM,

yMEHME CO3[aBaThb COOCTBEHHbIE MMMCbMEHHbIE ¥ YCTHbIe COOOIIeHMs, 060061as
61ONIOrMYecKyl0 MHGOPMAIMIO U3 HECKOJbKMX MCTOYHMKOB, TPaMOTHO MCIIOJIb30BaTh
MTOHSITUIHBIN arapat OMOI0TUMN.

[IpenmeTHbIE pe3yyibTaThl OCBOEHMsI yueGHOro mpemmera «bBuosorusi» 6 11 knacce
IOJIKHBI OTpaykaTh:

chOpMMPOBAHHOCTb 3HAHMII O MECTe M POJIM OMOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (JOpMMPOBaHMM COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHBI MUpa U
Hay4YHOT'O MMPOBO33PEHMSI, O BKJIa[Ie POCCUMCKIUX U 3aPYOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
6mosiornu, PyHKIMOHAIBHOV I'PAMOTHOCTH YeJIOBeKa [IJIsl PellleHMs] SKM3HEHHBIX 3a/1a4;

yYMEeHMe pacKpbIBaTh COEPIKaHME OMOIOTUYECKUX TEPMUHOB U TTIOHSITUN: BUJL, TIOTTYJISIIIVS,
reHodOH/I, SBOJIIOIMS, HOBVKyIIME Cwibl ((pakTopbl) 3BOJIONUM, IPUCIOCOOJEHHOCTD
OpraHmM3MoOB, BUAO0Opa3oBaHMe, IKOJOTMYECKMe (aKTOPbl, SKOCUCTEMA, IMPOIYIEHTHI,
KOHCYMEHTbI, peyIeHTbI, IIeNM MUTaHsI, SKOJIorMYecKas nmupammaa, 6uoreoreHos, 6uocdepa;

yMeHMe wu3jaraTb Ouosormyeckue Teopuu (9BosoiMoHHas Teopus Y. [lapBuHa,
CUHTEeTMYECKasl TeOpUs SBOJTIOLIMI), 3aKOHBI 11 3aKOHOMEPHOCTH (3apopbiiiieBoro cxoacrea K. M.
Bapa, yepemoBaHus riaBHbIX HampaBieHui u myten spomoimu A. H. CeBepiioBa, yueHUs: o
6uocdepe B. . BepHanckoro), onpeaessTh rpaHUIbI MX TPUMEHMMOCTY K JKUBBIM CUCTEMAM;

yMeHMe BJIQIETb METOIaMM HAyYHOTO IMO3HaHMs B OMOJIOrMM: HAOIIOEHMe UM OMMCaHue
SKMBBIX CUCTEM, TIPOLIECCOB ¥ SIBJIEHUM, OpraHm3anus ¥ IpOBeleHre OMOoJIOrMYecKkoro
SKCIIEpMMEHTa, BbIIBIDKEHME TUIOTE3bl, BBISBJIEHME 3aBUCUMOCTY MeEXAY MCCIenyeMbIMU
BeJIMUMHAMMU, OOBSICHEHME TIOJYUEHHBIX Pe3YJIbTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX TOHSITUIA,
TEeOpUI U 3aKOHOB, YMEHMeE JIeJIaTh BbIBOAbI HA OCHOBAHUY MTOJTYUYE€HHbBIX Pe3Y/IbTaTOB;

YMEHMEe BBIIEJISITh CYIIECTBEHHbIE MTPU3HAKM CTPOEHMST OMOJIOTMYECKUX OOBEKTOB: BUIOB,
TIOMYJISIIINIA, TIPOAYIIEHTOB, KOHCYMEHTOB, peIyIIeHTOB, OMOreoIeHO30B U 3KOCUCTEM,
OCOOEHHOCTM  TIPOIIECCOB:  HACAeNCTBEHHOM  M3MEHUYMBOCTM, €CTeCTBEHHOrO  OTOOpa,
BUIO0Opa30BaHMsI, MPUCITOCOOIEHHOCTY OPTraHM3MOB, AEMCTBUSI SKOJIOTMUYECKUX (AKTOPOB Ha
OpraHM3Mbl, TIEPEHOCA BEIECTB U MMOTOKA SHEPIUMM B SKOCUCTEMAX, aHTPOIIOT€HHbIX M3MEeHEeHUN
B 9KOCHUCTEMaX CBOeM MEeCTHOCTM, KPYyTrOBOpOTa BeIEeCTB M OMOTeoXMMMUYECKUX IIMKIOB B
6uocoepe;

yMeHMe TPUMEHSITh MOJyYeHHbIe 3HAHUS JJIs1 OObSICHEHMSI OMOJOrMYEeCcKMX MPOILECCOB U
SIBJIEHUM, IJIS1 IPUHATUS MPAKTUYECKUX PeIIeHN] B TOBCEIHEBHOM JKMU3HM C LIeJIbI0 06ecreueHmst
6e30MMacHOCTM CBOErO 3[0pPOBbSI M 300POBbSI OKPYKAWOIIMX JIIOJEN, COOJIIOAEHUS HOPM
IPaMOTHOTO IIOBENEHMSI B OKpPYJKaloIlleil IPUPOIHON cpende, IMOHMMaHMUe HeoOXOAUMOCTU



MCITOJTb30BaHMUS TOCTVSKEHUIA COBPEeMeHHOI 6uosnorumn ISt paIyoHaIbHOTO
MIPUPOIOIIOJIb30BaHMS;

yMeHMe pelllaTh 3JIeMEeHTapHble OMOJIOTMYECKNe 3aJauy, COCTaBJIATh CXeMbl IepeHoca
BEIIIeCTB M SHEPTUM B IKOCKUCTeMaX (e MUTAHNUS);

yMeHMe BBIMOHATh J1TabOpaTOpHbIE M IMpaKTUUecKue paboThbl, COOIIOAATh MpaBuiIa Mpu
paboTe c yueGHbIM 1 JTABOPATOPHBIM 0OOPYIOBAHNEM;

yMeHMEe KPUTUMUYECKM OIIEHUBATh M MHTEPIIPeTMPOBaTh MH(OpMAIMIO GMOJIOrMYECKOTO
cofepyKaHus, BK/IIOYAIOIIYIO IICEBIOHAyYHbIe 3HAHUS M3 PA3IMYHBIX MCTOYHMKOB (CpeAcTBa
MaccoBOM MHGpOpMaLMM, HAYYHO-TIONMYJ/ISIPHbIE MaTepuasbl), pacCMaTpPUBaTh TIJI00aIbHbIE
9KOJIOTMYECKMEe TTPO6IeMbl COBPEMEHHOCTH, (OPMMUPOBATD IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIINIO;

yMEeHMEe CO3[aBaThb COOCTBEHHbIE IMCbMEHHbIE ¥ YCTHbIEe COOOIIEHUsI, 0006Ias
6MOJIOTMYECKYI0 MHGPOPMALMIO W3 HECKOJbKUX MCTOYHMKOB, TPAMOTHO MCITOJIb30BATh
MTOHSITUIHBIN arapat OMOI0TUMN.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosnuecTBO uacos DJIeKTPOHHbIE
HaumenoBaHue pa3sgeyioB U TeM (umdposBbie)
Ne i/mx Kourponbabie IIpakTHueckue
MpOrpaMmbl Bcero oOpasoBaTesIbHbIE
padoThI padoThI pecypesI
bubmnoreka HOK
brooryst Kak Hayka 2 0 0-5 https://m.edsoo.ru/7f41c292
JKuBble CMCTEeMbBI M X OpraHu3aIms 1 0 0 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
XUMUYECKUI COCTaB U CTPOEHME KIIETKU 8 0 1 Bubmuorexa IIOK
https://m.edsoo.ru/7f41c292
XKusnenearenbHOCTb KIETKN 6 0 0 Bubmiorexa HOK
https://m.edsoo.ru/7f41c292
PasmHoskeHMe 1 MHAMBUAYAJIbHOE Pa3BUTHE s 0 ! Bubmmoreka IOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
HaciegcTBeHHOCTD ¥ M3MEHUMBOCTD p 0 15 bubnnoreka HOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
Cenexiyst opranu3moB. OCHOBBI 3 0 0 bubmnoreka HOK
OMOTEeXHOJIOTUM https://m.edsoo.ru/7f41c292
PesepBHOe Bpems 1 1 0 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 4



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 KJIACC

KonnuecTBOo uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (umdposBbie)
Ne m/m Kourponbubie IIpakTuueckue
MMporpamMmbI Bcero oOpasoBaTe/IbHbIE
padoThI padoThI
pecypchbI
Bbubmmoreka IOK
1 C) 6 9 0 1
BOTIONVORHAT BUONIOTHA https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBeHME U pasBUTHE KU3HM Ha 9 0 0.5 bu6anoreka IIOK
3eme ) https://m.edsoo.ru/7f41cc74
3 OpraHusmsl ¥ OKpysKarolias cpena 5 0 1 Bubmmorexa LIOK
P by H peA https://m.edsoo.ru/7f41cc74
bu6 OK
4 Coobi1ecTBa ¥ 9KOJIOTMYECKUe CUCTEMbI 9 0 0 h:tlp::jl/::i(]i).ru 7f4lccT4
Bubmmorexka [IOK
5 P 2 1 0
G3EPBHOE BPeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB ITO
t 34 1 2.5

I[TPOT'PAMME



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




ITOYPOYHOE IINTAHNPOBAHUE

10 KJIACC
Ne KoanuectBo yacos Nlata Dj1eKTpoHHBIE HI(PPOBbIE
) Tema ypoka KonTponbubie | IIpakTudyeckue oOpasoBaTe/IbHbIe
n/m Bcero U3yUeHUS
padoThI paboThbI pecypchbl
bubmoreka HOK
1 buosnorust B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl HO3HAHMS JKMUBO
npuponbl. [IpakTuueckast pabora
2 NI: 1p<<IfIcnonF1),30BaHMe paBIJ)H/I‘IHbIX 1 0 0.5 Bubmmorexa LOK
https://m.edsoo.ru/863e6122
METO/IOB IIPU U3yYEHUN
6M0JIOTMUECKUX OO'bEKTOBY
3 buonornyeckne cucremsl, 1 0 0 bubmoreka IIOK
MIPOLIECCHI U UX U3YUEHNE https://m.edsoo.ru/863e6564
4 XyMnueckuit cocras KjiIeTku. Boma 1 0 0 Bubmmorexka IOK
" MUHEepaJIbHbIE COJIU https://m.edsoo.ru/863e674e
Bubmorexka IOK
5 Benku. CocTaB 1 cTpoeHie 6e/IKOB 1 0 0 hitps:/m.eds0o.r1/863e6b72
®epmMeHTbI — OGMOJIOTYECKIE
KaTaausaTopsbl. JlabopaTtopHast
6 pabota Ne 1 «V3yueHue ] 0 0.5 bu6mmoreka IIOK
KaTaJIMTUUECKOM aKTUBHOCTU https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha IpUMepe amMmuIasbl
WJIM KaTasasbl)»
7 YrneBogpl. JInnuabl 1 0 0 Bubmorexa LOK

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



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

Bbubmmoreka HOK

8 Hyxnennosbie kuciorsl. ATO 0 hitps-//m.edsoo.ru/863e6d5¢
9 Uctopust u MmeTobl U3yUeHUS 0 Bubmmoreka HOK
kietku. Knerounast teopust https://m.edsoo.ru/863e6e88
10 Kietka Kaxk 1estocTHast JKuBast 0
cucrema
CrpoeHne 3yKapmoTUYECKOM
kietku. JlaboparopHast pabora Ne
2 «/3yuyeHne cTpoeHUs KJIETOK bu6mmoreka IHOK
11 pacTeHM, SKUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
GakTepui1 oA, MMKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBbIX MMUKpOIIpernapaTax u ux
OmnMCaHyue»
bubmoreka HOK
12 OO6MeH BellecTB WM MeTabosn3M 0 https://m.edsoo.r/863e766¢
Bubmorexka IOK
13 ®doTrocuHTe3. XeMOCHHTE3 0 hitps//m.edsoo.ru/8637¢98
. buébmoreka HOK
14 OHepreTnueckmii 06MeH 0 hitps://m.edsoo.ru/863eTaae
JKV3HEHHBIN IIVKJT KJIETKMA.
Henenyue kjiIeTku. Murtos.
15 JlabopaTtopHas pa6ota Ne 3 0.5 bu6mmoreka IHIOK
«Habmogene MuTosa B KjieTkax https://m.edsoo.ru/863e7dc4
KOHYMKA KOpeIIIKa JTyKa Ha
TOTOBBIX MUKpOITperapaTax»
16 Bbuocuures 6enka. Peakins 0 bubmmoreka HOK
MaTPUYHOTO CUHTe3a https://m.edsoo.ru/863e796e
17 Tpaucnguus — 6mocuHTe3 HejKa 0 Bbubmmoreka LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edsoo.ru/863e796e

18 Hexserounbie hopMbI SKM3HU — 0 bubmoreka IIOK
BUPYChI https://m.edsoo.ru/863e7540
bubmoreka HOK
19 ®opMbI pasMHOXKEHMSI OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios 0 Bbubmmoreka LIOK
https://m.edsoo.ru/863e7f4a
O6pasoBaHue ¥ pa3sBUTHE ITOJIOBbIX
KjeTok. OIIogoTBOpeHe.
91 JlabopatopHast pabota Ne 4 0.5 bubmoreka IIOK
«/3yueHne CcTpoeHMsI TIOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha I'OTOBBIX
MMKpOITperiaparax»
99 NnuauBuayaabHOe pa3sBUTHE 0 bubmmoreka LIOK
OpraHu3MOB https://m.edsoo.ru/863e8436
'eneTnka — HayKa o
23 HaC]Ie,I[CTBeHHOCyTI/I u 0 Bubmrorexa HOK
https://m.edsoo.ru/863e86f2
M3MEHUYMBOCTY
3aKOHOMEpPHOCTM HacaeI0BaHMs
24 l'IpI/IBHaKO]IS). MOHOI‘I/I6pI/II;[Hoe 0 Bubmuorexa [OK
https://m.edso0.1u/863e8878
CKpell/BaHue
UTUOPUIHOE CKpelllMBaHKe.
25 J;laKOH iefaBMcmv?o:; 0 Bubmiorexa LIOK
https://m.edsoo.ru/863e89a4
HacJieJOBaHUSI TPU3HAKOB
CueruieHHOe HacjiefoBaHue
26 npusHakoB. JlabopaTopHas paboTa 0.5 Bubmvorexa LIOK

Ne 5 «V3yuenue pesysbTaToOB

https://m.edsoo.ru/863e8c60



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
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTMOPUIHOIO U TUTMOPUTHOTO
CKpellMBaHus y Ipo30(uiIbl Ha
TOTOBBIX MUKpOIIperapaTax»

97 I'eneTtuka nosia. Hacienosaune 1 0 Bbubmmoreka HOK
MIPU3HAKOB, CIEIIJIEHHBIX C TI0JIOM https://m.edsoo.ru/863e8c60
N3MeHUYMBOCTb.

HenacnencrseHHast U3ME@HUMBOCTb.
Jla6opaTtopHast pabota Ne 6.
28 I/IBque)HmepMOJ:U/II)Q)MKauMOHHoﬁ 1 0.5 Bubmiorexa LOK
https://m.edsoo.ru/863e8efe
M3MEHUYMBOCTH, IOCTPOEHME
BapMalMOHHOIO psifia U
BapUaILIOHHOM KPUBOWI»
HacenctBeHHas M3MEHUMBOCTbD.

29 JlabopaTopHas pabora Ne 7. 1 0.5 Bbubmoreka IIOK
«AHanmM3 MyTauuii y Apo30duiibt https://m.edsoo.ru/863e8efe
Ha rOTOBBIX MUKpOIIperiapaTax»

bubmmoreka LIOK

50 Fereruia sefiosexa ! 0 https:/m.eds0o.ru/863e8d78
PeszepBHbIi1 ypok. O6006I1IeHNE TTO

31 Teme «HaciencTBeHHOCTD 1 1 0
M3MEHUYMBOCTh OPraHU3MOB»

32 Cesiek1ys KaK HayKa ¥ IIpo1ecc 1 0 Bubmrorexa [IOK

https://m.edsoo.ru/863e9214

%3 MeTonpl 1 JOCTUIKEHUS CeJIeKIIUN 1 0 Bubmmotreka LIOK
PpaCcTeHM U KUBOTHBIX https://m.edsoo.ru/863e9214

24 BuorexHoJsorus Kak orpacib 1 0 bubmmoreka HOK
MpOM3BOICTBA https://m.edsoo.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

[TPOT'PAMME




11 KJIACC

Ko/simuecTBO 4acoB

DyieKTpoHHbIE HU(PPOBHIE

Ne Jarta
W Tema ypoka Beero Kourponbabie IIpakTHdeckue By UeHMsT o0pasoBaTe/IbHbIe
paboThI paboThI pecypchbl
1 DBOJIONYS Y1 METOIIBI €€ M3YUYEHUS 1 0 0 Bubmrorexa HOK
https://m.edsoo.ru/863ea20e
9 WcTopust pasBuTHs IpenCcTaBaIeHnn 1 0 0 bubmoreka IIOK
06 3BOTIOLIUM https:/m.edsoo.ru/863e9570
Bubmorexka IOK
3 Mupospoionys ! 0 0 https://m.edsoo.ru/863e9cle
[Tonysiaums Kak ajeMeHTapHast
eAVIHUIIA BUIA Y IBOJTIOIVIN.
4 HI;.6OI)I;TOI)HH&51 paborta ;9 1 1 0 0.5 Bubmuorexa [OK
https://m.edsoo.ru/863e99c6
«CpaBHeHMEe BUIOB IO
MOpPGOSIOTUYECKOMY KPUTEPUIO»
c HOBuskyliine cuibl (37eMeHTapHbIe 1 0 0 bu6mmoreka IIOK
(dakTopbl) 3BOSIOIUNU https://m.edsoo.ru/863e9da4
. bubmmoreka LIOK
6 EcrecTBenHbIi1 0TOOD 1 €ro ¢hopMbl 1 0 0 hitps-//m.edsoo.r/863e9ed0
Pe3ynbTaTbl 3BOJIIOLINMA:
MIPUCIIOCOOIEHHOCTb OPTaHU3MOB U
. BUmoobpasoBanue. JlaboparopHas ] 0 0.5 bubanoreka IIOK
pabota Ne 2 «Onucanne https://m.edsoo.ru/863e9fde
MIPUCIIOCOGIEHHOCTY OpraHu3Ma u
€€ OTHOCUTEJIbHOT'O XapaKTepa»
g HampaBnenus u mymn ] 0 0 bubmmoteka LJOK

MaKpO3BOJIIOIUA

https://m.edsoo.ru/863e9cle



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
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeobpaTtumocTs 3BOMIOLIN 0
10 Uctopust sku3Hu Ha 3emiie U 0
METO/[IbI €€ U3yUEeHUST
11 I'nroressl MPOUCXOKIEHMS JKU3HA 0 bubmoreka HOK
Ha 3emJe https://m.edsoo.ru/863ea5a6
12 PasButue x13HM Ha 3eMJie IO 3pam 0 Bbubmmoreka HOK
" Tepuroaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl SBOTIOLINA
PaCTUTEJIbHOTO U KUBOTHOT'O MUpa.
13 [TpakTuueckast pabora Ne 1 0.5 bu6bmmoreka IIOK
«/3y4eHne MCKOTIaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHM U JKUBOTHBIX B
KOJLJIEKIIUSIX»
14 CoBpeMeHHas cucTeMa 0 bubmoreka IIOK
OpraHnYecKoro Mmpa https://m.edsoo.ru/863ea48e
15 DBOJTIOLIMS UeJIOBeKa 0 bubmoreka HOK
(a"TpOTMOreHes) https://m.edsoo.ru/863eac2c
16 HBuskyiime cuibl (hakTopbl) 0 Bubmorexka IOK
aHTpoTIoTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHbBIE CTaAVY 3BOJTIOINN 0
yesioBeKa
YenoBeuecKkue pachl U MPUPOIHbIE bubmoreka IIOK
18 0
ajanTaluy yeioBeKka https://m.edsoo.ru/863eaea2
PesepBHbIii ypok. O600611IeHME TT0
19 Teme « BO3HMKHOBeHME U pa3BUTHE 0
SKU3HU Ha 3emiie»
20 OKoJIorMs Kak HayKa 0
21 Cpenbl 0OUTaHMS U SKOJIOTUIECKYIE bubmmoreka HOK



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

(dakTopbI

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

Abuotnueckue GakTOPBI.
JlabopaTopHas pabora Ne 3.
«Mopdosornyeckue oco6eHHOCTH

22 pacTeHuii U3 pasHbIX MECT 0.5 Bubnmorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanusi». JlabopaTopHast pabora
Ne 4. «BnusHane cBera Ha pocT U
pasBUTHME UePEHKOB KOJieyca»
Bubmorexka IOK

23 BuoTitieckite (akTops! 0 https:/m.eds0o.ru/863eb348
DKOJIOrMUeCKe XapaKTepPUCTUKA
nonysstiyn. [IpakTuueckast pabora

24 Ne 2 «ITomcuér mroTHOCTH 0.5
TIOITYJISIIIMI Pa3HbIX BUIOB
pacTeHuin»

9z Coo0b1ecTBa OpraHM3MoOB — 0 bubmoreka HOK
OMOLIeHO3 https://m.edsoo.ru/863eb46a

2% DKOJIOTHMYECKMEe CUCTEMBI 0 bubmmoreka LIOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIe TIOKa3aTesun

97 9KOCUCTEMbI. DKOJIOIMYeCKMe 0 bubmmoreka LIOK
nmupaMuabl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [TpuponmHbIe 5KOCHCTEMBI 0

29 AHTpOIIOreHHbIe 3KOCUCTEMBI

%0 Buocdepa — rimobanbHas 0 bubanoreka IIOK
3KocHucTeMa 3eMyin https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTY CYILIECTBOBAHMS 0 bubmorexka IIOK



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

61mocdepbl https://m.edsoo.ru/863ebd16

32 YenoBeuecTBO B 6rocdepe 3emin 1 0

%3 Cocy1iiecTBOBaHMe MIPUPOABI U 1 0 Bbubmmoreka HOK
YyeJIOBEeYEeCTBa https://m.edsoo.ru/863ebale
PesepBHbIit ypok. O6006111eH1E

34 TeMbl «Coob11iecTBa 1 1 0
9KOJIOTMYECKME CUCTEMbI»

OBIIEE KOJIMYECTBO YACOB I10 24 9 s

[TPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAIJIbBI 1JI51 YYEHUKA

» bruosnorust, 11 knacc/ [Tonomapéra M.H., Kopumiosa O.A., Jlommnuua T.E. u gpyrue; mop,
penakuyei [Tonomapésoi M.H., O6111ecTBO ¢ orpaHMueHHONM OTBETCTBEHHOCThIO
Usparenbckuii nentp «BEHTAHA-T'PA®»; AxionepHoe o6111ecTBo «M3maTeabcTBO
«IIpocsemjenne»

e Buonorusa. O6uias 6uosnorus, 10 knacc/ Cusorasos B.U., Aradonosa M.b., 3axapoBa
E.T., O61iecTBo ¢ orpaHMueHHOM OTBeTCTBEHHOCThIO « [ IPOMA »; AKIIMOHepHOe 0BIEeCTBO
«U3patenbctBo «IIpocBerienme»

METOOIUYECKUWE MATEPUAJIBI OJIs1 YVUUTEJISA
buosnorust 10-11 ximacc, meTomndeckoe mocobue: 6a3oBsiil ypoBeHb/ U.H.IToHoMapéBa,
O.A.Kopuusosa, JI.B.CuMOHOB.
IIN®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET
www.informika.ru - ssekTpoHHbIN yuebuuk "Bruonorus” (Bep. 2.0 - 2000) u3 nukia

"O6yuaroliye sHIMKIONeAun" . - YUebGHbIN Kypc, KOHTPOJIbHbIe Borpochkl. (Kak
M0JIb30BaThCs - CM. ' TloMoriip'".)

www.college.ru - pasgen "OTkpbiTOoro koyiemxka' mo buonorun. Yue6umk, mogenu, On-line
TeCTbI, YUUTEJIIO.

www.biodan.narod.ru - "Buo/lau" - Buosnorus ot Jausl. HoBocTy 1 0630pbl 110 610JI0TMHA,
skoJtorun. [1pobsiemsr 1 Teopun. EcTh TemaTuueckue BbITYCKM, oToranepen, 6uorpadum
BEJIMKVX YUYEHBIX, CIIELCJI0Baph.

www.bio.lseptember.ru - gs yuntesnen "SI uay Ha ypok Buosoruu”. Cratbu mo: Boranuke,
3oosiornn, buonornu - Yenosek, O6I111ei 610I0TNM, DKOJIOIUNA.

www.bio.lseptember.ru - rasera "Buosorns” (Mekay BbIXOOM OUe€peIHOr0 HOMepa ra3eThl
U TIOSIBJIEHVEM TTOJTHOTEKCTOBOM BepCuy HOMepa Ha caliTe yCTaHOBJIEH TOOBOIM MHTEPBa)

www.kozlenkoa.narod.ru - 3tor cait Kosynenko A.I'. - mpenopasaTesist u 11t
MperofaBaTesiei, I TeX, KTO YUMTCS CaM M YUYUT JPYTUX; OUHO U OUCTAHIIMOHHO,
OGMOJIOrUM, XUMUU, IPYTUM IIPeaMeTaM - C IIOMOIIbIO KOMITbIOTepa 1 VIHTepHeT.

www.nsu.ru_buosiorust B Borpocax u OTBeTax - yueHble HOBOCMOMPCKOro AKaIeMropoaKa
OTBEYalOT Ha BOIMPOCHI CTAPIIEKIaCCHUKOB.


http://www.informika.ru/text/database/biology/
http://college.ru/biology/index.php
http://www.biodan.narod.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/index.php?year=2007&num=02
http://www.kozlenkoa.narod.ru/
http://www.nsu.ru/materials/ssl/distance/Biology/Archives/contents.html

www.websib.ru - pasgen "Buosnorusa" HoBocubupckoi o6pasosarenbHoi cetu. Ilog6opka
MaTepMajIoB M CChIIOK (IPOrpaMMbl, IIPOEKTHI, MAaTEPUaIbl Y YPOKY, aBUTYPUEHTY).

www.nrc.edu.ru - "Brosiornueckast KapTiHa Mupa’ - paszes 3JIeKTPOHHOTO yueOHMKa
"KoH1uemnimm coBpeMeHHOro ecTecTBo3Hanus . KoHIenum mponcxoskaeHus KUSHU U
teopun sposrouyn. (Ilepexop mo ccbuike BHM3Y "'asee...".)

www.festival.lseptember.ru - ®ectuBanp nemarornueckux uaei "OTKpoITHIN Ypok' 2006 -
2007. Paspen "Tlpenomasanne 6uosorun’ - 86 crareit.

www.charles-darwin.narod.ru - Yapsab3 lapBuH: 6uorpadust 1 KHUTA.

www.bril2002.narod.ru - buosorus st mikoasHUKOB. Kpatkast nuHbOpM. 110 pasjenam:
Oomast 6uonorus, boranuka, 3oosiorusi, YenoBek.

www.festival.1september.ru - dectuBans neparornyeckux uaei "OTKpbIThIA ypok" 2006 -
2007. Paznmen "lIlpenogaBanue ouonoruu" - 86 cratei.

www.charles-darwin.narod.ru - Yapsas3 JlapBun: 6rorpadusi 1 KHUTH.



http://www.websib.ru/noos/biologi/index.html
http://nrc.edu.ru/est/r4/
http://festival.1september.ru/index.php?subject=5
http://charles-darwin.narod.ru/
http://www.bril2002.narod.ru/biology.html
http://festival.1september.ru/index.php?subject=5
http://charles-darwin.narod.ru/
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