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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpXKaHUS y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, CcoJiepKaHus, pPe3yJbTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuguke OMOJIOTHH, €€ 3HAYUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYLLIECTBOBAHMs 4e€JIOBEUECKOro oOmiecTBa. COIrNIacHO Ha3BaHHBIM MOJIOXKEHUSM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMK IPOrpPaMMBbI 110 OUOJIOTHU U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeACTaBIeHUWE O LesIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS M Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
yaeOHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacupeleieHue 1o pa3iejaM U TeMaw,
PEKOMEHIYEMYIO MOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuaya ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTENbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmme 1o OuONIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
JeATEIbHOCTH/YUeOHbIX JEeUCTBUN OOy4YarolIUXCs MO OCBOEHHUIO COJEp KaHUs
OMOJOTNYECKOr0 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YpOBEHB) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HHUU Ouoyioruu, Onaronmapsi 4emy B Hel
POCMATPUBACTCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUA O 3I0POBOM
oOpasze >XKM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[ToaTomMy Hapsily ¢ U3ydeHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOCHHH KMBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMeE MO OWOJIOTMH YJIEICHO BHHUMAaHHE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HM ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NMpOPUIAKTUKY HACIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIETUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1eJeCO00pa3HOro TMOBEICHUS B OKpY)Karolled MNpUpPOJHOM cpele, aHaiu3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
HCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJAHON HANpaBICHHOCTH
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ydaebHoro mpeamera «buosorus» MpoauKTOBAaHO HEOOXOAMMOCTHIO OOECIeUeHus
YCIIOBUH VISl PEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aJau IKOJIHHOTO OHOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas mpennonaraetr (opMuUpoBaHHe Yy  oOydarouuxcs
CIIOCOOHOCTH aJalliTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaeT (opMUpOBaHUE y OOYHAIOUIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd W HBOJIOIUHU, CO3JAET
yCIOBUSL  JUIA: TIO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (GOPMUPOBAHUSA
(yHKIMOHAJIBHOM TI'PAaMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTMUYECKOI0 MBIIUICHHUS, LIEHHOCTHOT'O OTHOILLIEHUS K KUBOH MpHUpoe
U YEJIOBEKY.

Bonbioe 3nHaueHrne GMOIOTUS UMEET TAKXKE TSl PEeIICHHS] BOCTIUTATENBHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaronuxcs. M3ydyenune Ononsoruu odecnednBaeT yciaoBHs Ui (POPMUPOBAHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAITMOHHBIX W  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpBhl, CIOCOOCTBYET WMHTErpalui OWMOJIOTUYECKUX 3HAHUU C
MPECTaBICHUSAMH U3 APYTUX YUCOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHUS O TMpeIHA3HAYCHHH y4eOHOTO IMpeaMera
«buonorus» cocraBUIM OCHOBY Ul OMNpEAENIeHUus MOAXOAOB K OTOOpYy H
CTPYKTYpUPOBAHHIO €ro COAEpKAaHMs, MPEICTAaBICHHOIO B MPOrpaMMe II0
OHOJOTHH.

Ot6op coxmepkanusi yueOHOro npeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIe JIs
dbopMupoBaHus OOmEeH KyJIbTYphl, ONPEACNAIOIINE aJeKBaTHOE IOBEICHHUE
YelloBeKa B OKpY’)KaroIIeld MPUPOTHON cpene, BOCTPEOOBaHHBIE B MOBCEIHEBHOMN
JKU3HU U TPaKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIy>KaT OCHOBOM st POpMHUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypHupoBaHHE COACpX)aHUS Y4eOHOro Marepuajia B MPOrpaMMe IO
OMONOTHM OCYIIECTBICHO C€ YYETOM TMPUOPUTETHOTO 3HAUYEHHSA 3HAHUM 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
IBOJIIOLIUU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TUHUU: «buosorus kak Hayka. MeToabl
HAy4YHOTrO To3HaHUs», «KieTrka kak Ouonorumyeckas cuctemayn, «OpraHusm Kak
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Ononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«OBOJIOIHUS KUBOH MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp usyuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPHUOOPETCHHE YMCHHM
WCITOJIB30BaTh ATH 3HAHWS IS TPAMOTHBIX JCUCTBHI B OTHOIIEHWHW OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3yuyeHus: yueOHoro npeamera «buosnorus» na 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CICAYIOMINX 3a/1ay:

OCBOCHHE OOYYaIOIIUMUCS CHUCTEMbl 3HAHUW O OUOJOTUYECKUX TEOPHUsIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKalluX OCHOBOM
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOT0 YPOBHS OpraHU3alluu;

CTAaHOBJIEHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW W OIbITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHue y OOydYarOIIMXCS YMEHUN WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEW, COOTI0OICHUS ITUYECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OIICHKH TIOCJICICTBUIN CBOEH JEATEILHOCTH 10 OTHOIIEHUIO K OKPY’KaroIIeH cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBHBIM YUE€OHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOI o0nacTi « ECTecTBeHHO-HAYUHbIE PEIMETHI.



J{nst u3yueHusi OMoJIOruu Ha 0A30BOM YPOBHE CPEJIHETO 00111er0 00pa3oBaHuUs
oTBoaUTCS 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Hexaeno), B 11 kimacce — 34
yaca (1 gac B He/IeII0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW TIPUPOABI (HAOMI0ACHUE, IKCIIEPUMEHT, OTIMCaHUE,
U3MepeHue, KilaccupUKalus, MOJICTUPOBaHUE, CTaTHCTHUYECKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. JlapBun, I'. Menaens, H. K. Konbnos, JI)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTO/ bl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktnueckass padora Ne 1. «Vcnosb3oBaHME pa3iIUYHBIX METOAOB IPHU
M3YUYECHUHN OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYSCKu ), OMoCchEepHBIA.

JdeMoHCTpauu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHHU OpraHU3aAIUU
YKMUBOU TIPUPOIBI».

Oo6opynoBanue: Mmoaenb Mojiekyisl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPATBHBIX BelIeCTB B KkieTke. I[lomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHnMBbIE M 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€NKOBOM MOJeKydbl (MEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsS CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUN OETIKOB.



depmeHTsl — Owonormyeckne Karanm3aTtopbl. CtpoenHue (QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTaIUu3aTOPOB.

VYraeBoasl: MoHOcaxapuabsl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuabel  (caxaposa, JakTo3a) W Toymcaxapujlibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOJOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuabl, crepouabl. [ HapoduUIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIUIOB KaK MCTOYHUKOB YHEPTUU.

Hyxknennoseie kucnorel: JHK wu PHK. Hykmeotmaer — MOHOMeEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Bunasr PHK. AT®: ctpoenne u GyHKIUH.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUSA
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3yUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a Oeka.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuoruyeckas. OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIIMYMS PACTUTEIBHOM, >XUBOTHOU H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{utomnnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TuiacTua. Bunbr mmactun. HememOpannbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAOB KJIETKU. BKiltoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JleMoHCTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKHUBOU
npupone», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOEY.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BOJIb», «buocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotbl. JJHK», «Ctpoenne MoieKyJibl
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AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJi IPOBEACHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpOE€HUS KIETOK paCTCHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUxX
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPruM B MOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenTon
B 0OMEHE BEIIECTB U MPEBPALEHUN PHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emuie. BiausiHue ycioBuii cpenasl Ha (OTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTruecknuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JSHEPreTUYECKOro OOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciaeHUE, WIH KJIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanmu B KiIeTKe. [ eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cunTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexnerounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKA, BbHI3bIBAEMbIE
Bupycamu. Bupyc ummynoaedunuta yenoreka (BHUY) — Bo3Oymutens CIIM/Ia.
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OOpatHast ~ TpaHCKpWILMA, peBepraza u  uHTerpasa.  [Ipoduiaktuka
pacrnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunel nutanwmsy, «Metabomusm», «MUTOXOHIAPHUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JIHK»,
«Ctpoenue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkauuu «Yasoenue IHK u Tpanckpunuums»,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAeb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHre M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI W  WHIUWBUAYAJIBHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenne knetkn — muto3. Cragum murtosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KISTKH — aromnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJOrMYECKUN CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKU U SIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEepPMAaTOre€He3 M OBOIEHES.
OcoOEHHOCTH CTpPOEHMS SUILEKIETOK U clepMaTo30uaoB. OIuIog0TBOpPEHUE.
ITaprenorenes.

NunuBunyanpHOe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsMoe (IMYMHOYHOE). BrausHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpPOJICTBa.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pacTeHUI», «BereratuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrii nukin, «Pemnmukanus JHK», «Mwutosy,
«Menosz», «Ilpsmoe n HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
yenoBeKay, « OCHOBHBIE CTAIMM OHTOTEHE3a.

ObopynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CnepmaTto3ouapl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTaromero», «KapuoknuHes B KIETKax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «/leieHne KIEeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTopnas pabota No 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlaGopatopuas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy».

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTuku. Ponbs nurosoruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJOTHUECKUT,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCcKuil). (OCHOBHBIE T'€HETHYECKUE
NoHATHUSA. [ eHeTuYecKkass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIUBAHUN.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MoHorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TEPBOrO
nokoneHud. IIpaBuno AOMUHMpOBaHHWs. 3aKOH pACLICIUIEHUS NPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyouee cKkpeuBanue. Mcnoap30Banne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSL OTIpEIICHHsI TEHOTHUIA OCOOH.

CuennieHHoe  HacieAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJICHHOMY HacJIeJOBaHUIO TeHOB. Hapylienue cueninenus reHoB B pe3ysibTaTe
KPOCCHHI'OBEpA.

XpOMOCOMHAas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.



['eHetnka mosa. XpoOMOCOMHOE ONpeAeieHrne noya. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHbie oOpraHu3mbl. HacnenoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHYnBOCTh. BHIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M Kay€CTBEHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTaluidi. MyTareHHbie (pakToOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKA: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOM MpeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBOJOBBIE KIETKH. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYEHUE MEIUIIMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBAaHUE U €ro
UTOTCHETUYECKAass OCHOBa», «3aKOH pACHICIUICHUSI W €ro IHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIMBaHUSI, «Metio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACIICIOBaHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka H KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast ”3MEHUYNBOCTHY.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«HenonHoe noMuHHMpoBaHue», «JlurnbpumgHoe ckpemuBanuey», «llepekpéct



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3odunay (HOpma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HAa TOTOBBIX MUKPOIIPETapaTax.

JlabGopaTtopHas paborta Ne 6. «M3yueHne MoauUKAIMOHHON N3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

[IpakTueckass pabora Ne 2. «CocraBieHUEe UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOKICHUE CEIIEKUUU U JOMECTHUKAIIUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOTooOpas3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MpOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBBIi U MHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMU pPACTEHUNW U KUBOTHBIX. OLIEHKa 3KcTepbepa. bIu3KopolcTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubOpuausanus U €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 W
MOJYYECHHUE TOJUILUIONJOB. JIOCTUKEHUSI CENEeKIMU PpACTeHHM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KylnbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTECHUM.
KiioHupoBaHWe BBICOKONMPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPTraHU3MOB.

Dkoyioruueckue M dtuyeckue  npodsnemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NMPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuiy, «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBanoBay,
«Ilomumnongus», «OO0bekTh OWoOTexHOMOTHMY, «KileTouHbIe KyIbTypHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.
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JlabopaTtopHble U npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBbIE METOIBI M JOCTH)KEHHSI CEJEKIMH PAcTEeHUH MU
KUBOTHBIX (Ha CEJIEKIIIOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKCTBO, JabOOPaTOPHIO
arpOyHHBEPCHUTETA WM HAYYHOTO UEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnocbuUIKu BO3HUKHOBEHHS HJBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTHHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OWOJIOTHY U APYTHX HaYK.

CBuzerenscTBa HBoMOIMU. [lameoHTONOrHYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUS BUJIOB B MMAJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOJHbIE (OPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IUUUSI SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIC,
pYIUMEHTApHBIE OPTaHbl, aTaBU3MbI. MOJIEKYIIPHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTeH y BCex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHHUS
napBUHU3MA. JIBWOKYIIME CHIIBI ABONIONWK BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECNEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMyNSIMOHHBIE BOJHBI U Apeid
reHoB. M3osimst 1 MUTparus.

EctecTBennbiii orbop — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHM3MOB Kak pe3yibTaT 3BOdIOUUHU. [Ipumepsr
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U HAHOATATI TAIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrH4ecKoe.

MakposBonorusi. PopMbl  IBOMIONUU:  (DuileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.



JleMOHCTpauM:

[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHe OpraHuyeckoro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOopbObI  3a
cylliecTBOBaHHE», «EcTecTBeHHBbI 0TOOP», «MHOrooOpasue COpToB pacTEHUN»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTammonHas
U3MEHUYHUBOCTB», «Apomopdo3by, «Unmoamantaumm», «OO0ImIas aereHepanus,
«/IBmKymne cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCroco0IeHHOCT OPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OO0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKpPAacKH,
HAOOp IUIOAOB M CeMsH, Koiiekuus «l[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAaIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAA MOJEIb
«CTtpoeHue ToJIOBHOTO MO3ra ITO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@POpMBI COXPAHHOCTH
WCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BJIaXHbIE mpenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaluu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpPENCTaBICHHUS O 3apOKJIECHUU >KM3HU. HaydHble Trumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W maHcnepMmus. XHUMHUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ MEepUOABl: KEMOPHUICKUH,
OPIOBHUKCKUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

KaliHo3oiickags »3pa ©W €€ mepuoAbl: MaJCOT€HOBbIM, HEOIE€HOBBIM,
aHTPOIOTE€HOBBIN.



XapakTepucTUKa KIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIHHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [[0siBIIEHNE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHwe 3BoJronuu. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOKICHUHM YeJloBeKa. MeTroabl Hu3ydyeHusi aHTponoreHesa. (CxoncTtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTaMU U BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenblid, Yemoek npsaMoxoasamumi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILIECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINECOUIHAS
(eBpa3miickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpeACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMS. EIMHCTBO 4YenoBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHnme ComaHEUHON cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckas kierka», «CoBpeMEHHas CHCTEMa OpPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmue moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKrue pach».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTaiblld, KPOMaHbOHLA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYyIud NEepBOOBITHOTO YenoBeKa (KaMHHU-YOIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCKas Taliuia, Kouiekuus «DopMel
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUI.

JlabopaTtopHble M NpakTHYecKHe padoThI:

[Tpaktrueckast padora Ne 1. «/3ydeHne ncCKOmaeMbIX OCTaTKOB PAaCTCHUN U
KUBOTHBIX B KOJUIEKLIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPA€BEIUECKUI My3€eil).

Tema 3. Opranu3msl M OKpYy KamoLas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCJIEOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPUOPTAHU3MEHHASI.

Oxonornueckue (axropel. Kiaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckne (hakTopBHL. Bunpr  OMOTMYECKMX ~ B3aUMOJCUCTBHIAL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEHUCTBUN JJI CYIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH monyjsauud. (OCHOBHBIE IOKa3aTean
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
MUrpanus. J[mHaMyuKa 4ACIEHHOCTH MOITYJISILUU U €€ PEryJIsiusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
Opranu3moBy», «®Portonepuoausmy», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTHU NOMYJISIUU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlaGoparopHas pabota Ne 3. «Mopdosnorundeckre 0COOEHHOCTH PacTEeHUN U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJSAIUNA Pa3HBIX BUIOB
pacTeHu.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miectBo opranu3MoB — OuoreHo3. CTpyKTypbl OMOILIEHO3a: BHIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsi3u B
OMOLIEHO3E.

Dkoniornueckue cuctembl (dkocucreMsbl). [loHsaTne 00 »skocucTemMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILICHTHI,
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KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHUU B IKOCUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple IeMA W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMUECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuThe. CyKLIECCHs.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP M pEeK. DKOCHUCTEMA XBOMHOIO
WM IIUPOKOJIUCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['1o6anbHBIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocylecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
O6ropazHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouochepsl. OCHOBA pallOHATBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOrmiecTBa», «llemu muranmsy, «IKoJoTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOocUCTEMA HIMPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneHo3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOIIOIEHHbIE  BO3JACUCTBHS HaA IIpUpody», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JyXa W TPYHTOBBIX BOa», «[louBa — BakHe#IIasi cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii dddexT», «DakTopsI
paIoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas cTpykTypa Ouocdepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopot yriepozaa B Ouocdepe», «Kpyroopot azoTa B Ipupoae».

ObopynoBanue: Mojenb-anmnKanus « Tunuuneie OHOIEHO3BD», TepOapuit
«PacTtutenbHbIe coobmecTBay, koeknun «buomnenos», «Bpenurenn BaxkxHEUITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM pACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUIA,
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Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpeOOBaHUS K peE3yJibTaTam
OCBOCHHMSA OOy4aloOmMMHUCS TpPOrpaMM cpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKType JIMYHOCTHBIX pE3yIbTATOB OCBOCHUA mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONIME: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IPaXXIAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIILHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI U CTPOUTH KUSHEHHBIE TUTAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» noCTUraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHM TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUS K 3aKOHY WM IIPABOMOPSIAKY, YEIIOBEKY TPyJa U CTApILIEMy ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY’KarolIEn Cpee.

JInyHOCTHBIE pE3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:



c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLUMOHHBIX MpaB U O0OS3aHHOCTEH, YyBaKEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBATh B CBOMX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOEKICHUAMU, KyJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lady, YBaXUTEIbHOIO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IMEpe.l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIILIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
TOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEHW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa, OOIIECTBEHHBIX OTHOILIICHU;

MMOHMMAHUE YMOIIMOHATBHOTO BO3/ICHCTBHS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyeckKas
aKTUBHOCTb), OEpEXKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTh K AaKTHUBHOHN JESTEIBHOCTU TEXHOJOTMYECKOH M COLMAIbHON
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pPean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMUSA

HKOJIOTHYECKH 1EJECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

MOBBIIIEHUE YPOBHA OKOJOTMYECKOM KYyJIbTYphbl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA ISt
OKPYX aroUIEH Cpeibl;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTh HCMOJB30BaTh MNpHUOOpETacMble MPU HU3YYEHUU OHOJIOTHUU
3HAHWS W YyMEHUS TIPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
IPUPOJIOTIONIB30BAaHUEM  (COONIOJIEHHE  MpaBUi  TMOBEAEHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);



AKTUBHOE HENPUATHE JEHUCTBUM, MPHUHOCIIIMX BpEl  OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX JCMCTBUI U IIPEIOTBPAILATD UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIbTYpBI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKON HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B ITO3HABATEIIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM IEATEIBHOCTH YKOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KyJbTYp, CHOCOOCTBYIOILLIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIBTYphl Kak CpEACTBa
B3aMMOJICHCTBUS MEXKy JIFOJbMH U MIO3HAHUS MUPA;

NOHMMAaHUE CINeUUPUKA OHOJOTMM KaK HAyKd, OCO3HaHUA €€ poJid B
(GOpMHpPOBaHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE Kak O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOmiecTBa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHHU MpoliIeM
COXPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOIMYECKUX 3HAHUH B LEJIX
MOBBIIEHUS OO0IIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTHH;

IIOHUMAHUE CYLIHOCTH METOJNOB ITO3HAHMSA, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA JJs aHaiu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOLIMXCS JAHHBIX C LEJIbIO MTOTYYEHHMs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYAIIHAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTb OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE;
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TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OHUOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METANIPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yabTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOUIXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHSITHUS, OTpaKaroUUe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HaONMIOJIeHHe, HM3MEpPEHHE, OKCIEPUMEHT W JAPYIHX),
yHUBEpCaJbHble y4eOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsi, CIIOCOOHOCTh
oOyyJaroumxcs UCII0JIb30BATh OCBOECHHBIE MEXIMCIUTUIMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W yHUBEpPCaJbHbIC y4YeOHbIE JCUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHHS IPOTPaMMbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiagenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AeHCTBUSIMM:

1) 6a30Bble JJOruvYecKue JaeMcTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh IMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUH, 0OO0OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3M C IPYTUMH MTOHSATUSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
TOCTHKCHHSI, COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU IEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXJICHHS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIIECHUN B M3Y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a
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TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE TTPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIEOBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB NO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMUpOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpoOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHSX;

BBIIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LIEJICHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TNEPEHOCUTh 3HAaHUS B IMO3HABATEJIBHYIO M MPAKTHUYECKYIO 00jacTu
KU3HEIEATEIIbHOCTH;

YMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl U pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEpaType, OHOJOTUYECKUX CIIOBapsX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH
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UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUYECKU OIEHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bopMyIUpOBaTh 3alpPOCHl U MPUMEHSATH PA3IMUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI Y4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
" Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHEe, (u3nmueckue Hu
MaTE€MaTUYeCKUe 3HaKW W CUMBOJBI, (hOpPMYJibl, abOOpeBHAaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIAJ€Th  HAaBBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuwy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMH A€HCTBUSIMM:

1) oO1enme:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYLIECTBY OOCYKIaemMol TeMbl (yMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXKIACHHUS OTHOCHUTEIBHO BBINOJHEHUS MpeisiaraeMoin
3aJa4M, YYUTHIBATh MHTEPECHl M COTIACOBAHHOCTH MO3UIMK PYTHX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMSATYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1€ TeJIbHOCTD:

NOHMMATh U HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaIbHOU
paboThI IpH pelieHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHHUs TPYNIOBbIX (POPM B3aUMOJEHCTBUS NP PELICHUH YUeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C Y4€TOM OOIIuX
WHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;
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IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpeienarh pojud ¢ Y4E€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATH KAade€CTBO CBOEr0 BKJIAJAa M KaXJOTr0 yYaCTHUKA KOMAaHJIBl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE MIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranuzamnus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTaHOBKM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacumMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW DSPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIM U
KYJIbTYPHBII YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPLIAEMBIX JEUCTBUA M MBICIMUTENBHBIX IPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQIIEKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OILICHUBATh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHIO;



NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

3) npuHsaTHE ce0s1 ¥ APYIUX:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaJIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MO3UILIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupuyeckue sl yueOHoro npeamMera «buonorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 10 OCBOCHUIO, MHTEPIIPETAIIUN U
npeo0pa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3jMYHBIX YUEOHBIX CHUTYaIUsAX, & TAKKE B PEaTbHBIX
JKU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Owuonorueil. B mporpamme mnpeaMeTHbie
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00YUYEHUSI.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS y4deOHOTrOo mpeamera «buonorus» 6 10
Kjlacce NOJKHBI OTPAKATh:

c(OpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOIO
3HaHUS €CTECTBEHHBIX HayK, B (QOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJIEPKAHUE OMOJIOTHYECKUX TEPMUHOB W TIOHSTHIA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
SHEPIuM), TOMEOCTa3 (CaMOPETyJISIus), YPOBHEBASI OPraHU3alINs KUBBIX CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOLYKLHS), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOT0OOpasus |
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHUM, OpPraHU3alusl U MNPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBUIKCHHE  THUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEXy HCCICIyeMbIMH BEIMYMHAMU, OOBSICHEHHE IMOJYyYECHHBIX
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pE3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJICISTh CYLIECTBEHHbIE IIPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJOTBOPEHMSI, PA3MHOXKEHHUS, HWHAMBUAYAIBHOIO DAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBS
OKPY>KaIOIIUX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPY KaIoLIei
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIH30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUJIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJelI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HAacJIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M MpPaKTUYECKUe pabdOThl, COOMIOATH
npaBuiia npu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATh HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pPa3UYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOLICHMUS,
0000111251 OMOJIOTHYECKYIO MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» 6 11
Kjlacce JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXHBIX YUYEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIHMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3aa4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJ, TIOMYJIALNSA, FeHO(OHA, IBOIIOLMS, ABWKYIIHNE CUIIbI ((haKTOPbI) IBOJIIOLNUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBI,

2



HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTbI, PEAYLUEHTbl, LENU UTaHU,
AKOJIOTHYECKas pamMua, OMoreoreHos, onocdepa;

yMEHUE Hu3jaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIpaBiICHUN H
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTPEIENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTMYECKOTO  3KCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOIYUYEHHBIX
pEe3yIbTaTOB, WCIIOJIIB30BAHHBIX HAYYHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHIOCOOICHHOCTU
OpPraHM3MOB, JEHCTBUSL SKOJOIMUECKHX (AKTOPOB Ha OpraHU3Mbl, MEpeHoca
BEILIECTB M TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIs MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXaIOILKX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOJIHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHUE pelaTh 3JEMEHTapHble OMOJOTUYECKHUE 3a/laud, COCTABJISTh CXEMBbI
NepeHoca BEIleCTB U SHEPTUU B dIKOCUCTEMAaX (1€MW MUTaHUS);

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M MpPaKTUYECKUe padoThl, COOMIOATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATH HHGOPMALHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepuaibl),  paccMarpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLICHHS,
0000111ast 6MOJIOrHYecKy0 UH(POPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunvecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHHe pa3/ieioB U TeM uudpoBbie
Ne ni/mm P Kourposbubie  IIpakTHyeckue (upp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 buonorus kak Hayka 2 bubmmorexa [IOK
Y https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI M UX OpraHU3aIUs 1 bubmorexa HOK
P i https://m.edsoo.ru/7f41¢292
. bubnnorexa [JOK
3 XUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1
https://m.edsoo.ru/7f41¢292
4 KuznenesTenbHOCTh KICTKU 6 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
5 PasMHOXKEHNE 1 MHIUBUYAJIbHOE Pa3BUTHE 5 bubnmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTS U U3BMEHUYHUBOCTD g bubmmoteka IIOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
7 Cenexuus oprann3moB. OCHOBBI 3 bubmmnoreka [HOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
O606mmenue o Teme «HacnencTseHHOCTD U
W3MEHYUBOCTH OPraHU3MOBY» 1 1 buomorexa HOK
P https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 1



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

Kosau4vecTBo 4acos DJIeKTPOHHBbIE
HaunmenoBanue pa3aejioB 1 TeM nudpoBbIe
Ne ni/mm P Kourpoububie  IIpakTHyeckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOIOINOHHAS OMOJIOTHS 9 1 buGnuorexa [IOK
https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha 9 1 bubnunoreka LIOK
3emire https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpY’Karollas cpeaa 5 1 bubmmorexa LOK
p Py B peAt https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo0111ecTBa ¥ DKOJIOTHUECKUE CUCTEMBI 9 hitps-//m.cdsoo.ru/7f4 1ccT4
bubmuoreka [{OK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7141cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IIpakTHueckue
n/n Bceero u3yyeHusi = oOpasoBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e¢6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTuueckast padorta Ne 1
bu6mmorexa [IOK
2 «Mcnonp30BaHue pa3IMYHBIX 1 1
https://m.edsoo.ru/863e6122
METOJIOB MPU U3YUECHUU
OHOJOTrUYEeCKIX 00BEKTOBY
3 buonornueckne cuctemsl, IPOLECCHI | bubnmnorexa [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XuMH4yecKkui coctaB KiIeTku. Boga u | bubmuorexa [JOK
MUHEPAIBHBIE COJIA https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. Coctas u ctpoeHue 0enKoB 1
P https://m.edso00.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuyenue ) bubmuorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
7 VYraneBonsl. JIunmuanl 1 bu6mmoreka [IOK



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.edso00.ru/863e6870

bu6mmoreka [IOK
8 Hyxnenroseie kuciotst. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u meToas! u3ydeHus bubmumoreka [IOK
kietku. Kinetounas teopus https://m.edsoo0.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucreMa
CtpoeHue 3yKapuOTHUYECKOM KIETKH.
JlaboparopHas padota Ne 2
«3y4yenue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 https://m.edso0o.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKPOTIpENapaTax U ux
OTIUCAHUE»
bu6mmorexa [IOK
12 OOMeH BelecTB WM MeTaboIu3M hitps://m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 ®otocuites. XemocHnTes https://m.edso0.ru/863¢7¢98
. bubnuotexa [JOK
14 Ouepreruieckuii 0bmen https://m.edsoo.ru/863e¢7aae
JKu3HeHHBIN MK KISTKU. [{enenue
KieTku. Mutos. JlabopaTopHas
15 paborta Ne 3 «Ha6moz[iHH§ MHTO32 B Bubmmorexa LHOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 6enka. Peakmmst bu6mmorexa [IOK
MAaTpUYHOI0 CUHTE3a https://m.edsoo.ru/863e796e
17 Tpaucasius — OnocunTres Oenka bubnnorexa [JOK



https://m.edsoo.ru/863e6870
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.edsoo0.ru/863e796¢

18 Hexierounsie popmMbI )KU3HU — bubnunoreka [HOK
BUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 DopMbI pa3MHOKEHUSI OPTraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meiios bubmuoreka [JOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
71 JlaboparopHuas pabota Ne 4 bubnnoreka [JOK
«/3yueHue CTpOeHUS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
) NunuBuayanpHOE pa3sBuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
3 I'eneTnka — Hayka o bubnuoteka [JOK
HACJICACTBECHHOCTH ¥ U3MCHUYHUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmorexa HOK
P ’ pH https://m.eds00.ru/863e¢8878
CKpELIMBaHUE
UTHOPHUIHOE CKpeIUBaHue. 3aKOH
25 iLCSaBI/IIz:I/Ii[/IOTO HaII::ﬂHel OBaHUSA bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHoe HaclleJOBaHHUE
26 npu3HakoB. JlabopaTopHas pabora bubmuoreka [IOK

Ne 5 «M3yuenue pe3ynbpraToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.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

CKPEILIMBAHUA y JPO30(HIIBI HA
TFOTOBBIX MUKpPOIIpEIapaTax»

7 I'eneruka nmona. HacnenoBanue | bubmuoreka [JOK
MIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. Henacnencrsennas
W3MEHYHMBOCTh. JIJabopaTopHas

)3 paborta Ne 6. Uzyuenue | bubnunoreka [HOK
MOAU(UKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBOI»

HacnencrBennast "3MEHYMBOCTb.

79 JlaGopaTtopnast pabora No 7. | bubnnoreka [JOK
«AHamM3 MyTauii y 1po30(uiIsl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIPETapaTax»

bu6mmorexa [IOK

30 Penrernka enonexa ! https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O600111eHNE 10

31 teme «HacnenctBeHHOCTD U 1
W3MEHYHBOCTH OPTAHU3MOB)

bu6mmoreka [IOK

32 Cenexups Kax HayKa 1 1pouece ! https://m.edso00.ru/863e¢9214

1 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
pPacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bubnuoreka [IOK
MPOU3BOACTBA https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJIACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tewa ypoxa Bcero Kontpoasusre | Hpakriieckue u3y4eHusi =~ o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsbl
1 DBOJIIOIUS U METOJIbI €€ U3YUCHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropust pa3BuTUA IPEACTABICHUI 1 bubnuorexa [JOK
00 3BOTIOIIUU https://m.eds00.1u/863¢9570
bubmuorexa [JOK
3 Muipososmiowsts ! https://m.edsoo.ru/863e9cle
[Homynsuus Kak 31eMeHTapHast
€MHMIIA BUJIA U SBOJIOLUH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa LOK
https://m.eds00.ru/863e99¢6
«CpaBHEHME BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBroKy1ue cuibl (3JIeMeHTapHbIe 1 bubnuoreka [IOK
(bakTOpBI) IBOIOLUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 hitps://m.cdsoo.rw/863e9ed0
Pe3ynbprarsl 3BOIOIUN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
IpUCIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIbHOTO XapaKTepay
8 Hanpasnenus u mytu 1 bub6nuorexa [IOK



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

Ha 3eMIiie»

MaKpPOIBOJFOIIHI https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOMIOLMN
10 Wcropus xu3Hu Ha 3emiie 1 METO/bI
e€ u3yueHus
1 ['unore3bl NpoOUCX0XKAEHUS KU3HU bubmumoreka [IOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xxu3Hu Ha 3emiie 1o 3pam bubnmoreka [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl HBOJIOLUH
PACTUTENILHOTO U )KUBOTHOT'O MUPA.
13 [TpakTuueckast padorta Ne 1 0.5 bubnnoreka [JOK
«/3yueHne uCKOomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U )KUBOTHBIX B
KOJUIEKLIUSIX»
14 CoBpeMeHHas cuctema bubnunorexa [JOK
OpPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?)
https://m.edsoo.ru/863eac2c
16 JBmxymue cuibl ((hakTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUN IBOJIIOLIUN
YeJloBeKa
18 UYenosedeckue pacsl U IPUPOJHBIE bubmuoreka [IOK
aJanTalyy 4YeJoBeKa https://m.edsoo.ru/863caea2
O6o00611eHne 1o TeMe
19 «BO3HMKHOBEHNE U Pa3BUTHE KU3HU



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

20

DKOJIoTus Kak HayKa

Cpenpl 00uTaHUs U HKOJIOTHYECKHE

bubmuorexa [JOK

21
baxTops https://m.edsoo.ru/863eafec
AlGuotnueckue GakToOpHbI.
JlaGopaTopHas pabota Ne 3.
«Mopdonornueckue 0COOCHHOCTH
. bubnmoreka [JOK
22 pacTeHM U3 pa3HbIX MECT 1
https://m.edsoo.ru/863ebl10e
obutanusny. JlabopaTropHas padora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa»
bu6mmorexa [IOK
23 buotnyeckue gpakTopsl
¢ P https://m.edsoo.ru/863eb348
DKOJOTUYECKUE XapaKTePUCTUKU
nomyJsiun. [Ipaktuueckas pabora
24 Ne 2 «IlopcuéT mioTHOCTH 0.5
MOMYJIAIUKA Pa3HBIX BUIOB
pacTeHuin»
)5 Coo0b1iecTBa OpraHu3MoB — bubnmnorexa [JOK
OHOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeNId YKOCUCTEMBI.
bu6mmoreka [IOK
27 DKOJIOTMYECKUE TUPaAMUBI.
N https://m.edsoo.ru/863eb5fa
CgoiictBa 3xocuctem. Cykieccust
28 [TpupoaHbie 3KOCUCTEMBI
29 AHTpPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnnorexa [JOK

JIKOCHUCTEMA 3EMITU

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



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

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Ouochepe 3emin 1

13 CocytiecTBoBaHUE TPUPOJIBI U 1 bubnmoreka [JOK
YEeJII0OBEUYECTBA https://m.edsoo.ru/863ebale
PesepBHeiit ypok. O000IICHIE TEMBI

34 «Co00111eCTBa M 3KOJIOTHYECKUE 1
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA
VYueOnuk-buonorus 10 knacc; B.B.ITaceunuk
VYueOnuk- buonorus 11 knacc; B.B.Ilaceunux

METOJANYECKHUE MATEPHUAJIBI J1JI51 YYUTEJISL
VYueOnuk-buonorus 10 knacc; B.B.ITaceunuk
VueOnuk- buonorus 11 knacc; B.B.Ilaceunux

HUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI U PECYPChI
CETU MUHTEPHET

bubmoreka [{OK https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK https://m.edsoo.ru/7f41¢292
bubmmoreka [{OK https://m.edsoo.ru/7f41¢292
bubmoreka I{OK https://m.edsoo.ru/7f41¢292
bubmoreka I{OK https://m.edsoo.ru/7f41¢292
bu6moreka [{OK https://m.edsoo.ru/863ea20e
bu6moreka [{OK https://m.edsoo.ru/863e¢9570
bu6moreka [{OK https://m.edsoo.ru/863e9cle
bubmoreka I{OK https://m.edsoo.ru/863e¢99¢c6
bubmoreka [{OK https://m.edsoo.ru/863e9da4
bubmmoreka [{OK https://m.edsoo.ru/863e¢9ed0
bubmoreka [{OK https://m.edsoo.ru/863e9fde
bubmuoreka [{OK https://m.edsoo.ru/863e9cle
bu6mmoreka [{OK https://m.edsoo.ru/863ea5a6
bubmuoreka [{OK https://m.edsoo.ru/863eabbe
bubmmoreka [{OK https://m.edsoo.ru/863ea8bc
bu6moreka I{OK https://m.edsoo.ru/863ea48¢
bubmoreka I{OK https://m.edsoo.ru/863eac2c
bubmoreka [{OK https://m.edsoo.ru/863ead44

https://uchi.ru/
https://www.yaklass.ru/Account/L.ogin
http://nplit.ru/books/item/f00/s00/z0000052/index.shtml

https://bio-ege.sdamgia.ru/



https://m.edsoo.ru/7f41c292
https://uchi.ru/
https://www.yaklass.ru/Account/Login
http://nplit.ru/books/item/f00/s00/z0000052/index.shtml
https://bio-ege.sdamgia.ru/
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