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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETHUYECKYI0 OCHOBY MJIs
onpeseNeHus] TMOAXOM0B K (OPMHUPOBAHUIO COJECp)KAaHUS Y4eOHOro IpeamMera
«buonorus» cocraBwin: KoHuenrtyaiabHble TnonoxeHus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIEH, COJEp)KaHMs, pe3yJbTaToB OO0ydYeHUs U
TpeOOBAaHMIA K YPOBHIO MOATOTOBKH BBIITYCKHHKOB, TTOJIOKCHHUS 00 OOIUX MENIX U
NPUHINIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEIHETO
obmero oOpasoBanusi B Poccuiickoit denmeparuu, a TakKe TMOJOKEHUS O
cnenuduke OMOIOrUM, €€ 3HAYCHUHU B MTO3HAHUU KUBOM MPUPOJLI U 0OECIICUCHHUH
CYIIIECTBOBAHMsI YeJOoBeuecKoro oodmiecTBa. COrjgacHO HAa3BaHHBIM MOJIOKEHUSIM,
oTpesieNieHbl OCHOBHBIE (PYHKIIMH MTPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T MOpeACTaBIeHUE O IHensIX, 00 obmiei
cTpareruu OOydYeHUs, BOCHUTAHUS M PAa3BUTUS OOYYAIONIUXCS CpeJICTBAMU
yueOHOro nmpeamera «buonorus», omnpeaenser o00s3aTeNbHOE MPEAMETHOE
CONlep)KaHue, €ro CTPYKTypy, paclpeleiieHHe 1O pasfelaM © TeMaM,
PEKOMEHTyeMYI0 TIOCIEeI0BATEIBHOCTh U3YUCHHS YUYEOHOr0 MarepHaia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIHHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

B nmnporpaMmvMe 1o OuoNOrMM TaKXKe YUYWTHIBAIOTCS TpeOOBaHUSA K
TUTAHUPYEMBIM JIAYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yjIbTaTaM
oOyueHuss B (POPMHUpPOBAHMM OCHOBHBIX BHJOB YyueOHO-TIO3HABATEIbLHOU
NEeATENHPHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCSA TIO OCBOCHHUIO COJCPKAHUS
OMOJOTHYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIil YpOBEHB) pean30BaH
IPUHITUI TPEEMCTBEHHOCTH B HM3yYCHHWHM OWOJoruu, Ojarojgaps 4emMy B HeH
IpPOCMAaTPUBAETCS HAMpPABICHHOCTh HA Ppa3BUTHE 3HAHWMA, CBS3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpUEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, PEJCTaBICHUIN O 3J0pPOBOM
oOpa3e >XM3HU M OEpPEeKHBIM OTHOIICHHWEM K OKPYXKAIOIIeW MPUPOIHON Cpene.
[TosTomMy Hapsimy ¢ U3yd4eHHEM OOIIEOMOJOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHUH KMBBIX CUCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUHM B MOBCEHEBHOM KU3HU JUIsl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHcCle: NPO(UIAKTUKK HACIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHMUS, 000CHOBaHUS IKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUSA B OKpY)KAIOIIEeH NPUPOTHOW Cpene, aHaau3a
BIUSIHUS XO3SUCTBEHHOW JESITEIIBHOCTH YEJIOBEKA HAa COCTOSHHUE MPUPOJTHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CWJICHHE BHUMAHUA K MPUKIIAIHON HAMPaBIEHHOCTH
yueOHoro npenmMera «buosiorus» mpoauKTOBAHO HEOOXOJIMMOCTBIO 0OecreueHus



YCIIOBUM TSI PEIICHUS OJJHOM M3 aKTyaJbHBIX 33J]1a4 IMKOJLHOTO OMOJIOTHYECKOTO
oOpa3zoBaHusi, KoTopas mpennonaraer (GopMuUpoBaHHEe Yy  OOydarouuxcs
CIIOCOOHOCTH QIaITHPOBATHCA K HW3MCHCHHUSAM JTUHAMHUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpemHero o6Omero oOpa3oBaHHs 3aHHUMAeT BaXKHOE
mecto. OHa oOecrieunBaeT (QopMUpPOBaAHUE y OOYYAIOIIMXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e
OTJIMYUTENIBHBIX TPU3HAKAX — YPOBHEBOW OpraHW3alldd M DBOJIOIUH, CO3MaET
yCIIOBHSI  JJIs:  TO3HAHWS  3aKOHOB  JKMBOW  TMPUPOIBI,  (OPMHUPOBAHUS
(GyHKIMOHATBHOM TPAMOTHOCTH, HABBIKOB 370pOBOTO M Oe3omacHoro obOpasa
KU3HU, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOIIIEHUS K KUBOU MpUpPOJIe
U YEJIOBEKY.

Bonbiioe 3HaYeHHEe OMOJIOTHS UMEET TaK)Ke VIS PEIICHUS BOCITIMTATCIILHBIX U
pa3BUBAIOIIMX  3a4a4  CpeaHero  odmero  oOpa3oBaHus,  COIHATM3ALNN
oOyyvaroruxcsi. Mzydenune 6monornn obOecrieynBaeT yciaoBus s (opMuUpoBaHUS
UHTEJUIEKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX U HWH(POPMAIMOHHBIX  HaBBIKOB,
ACTETUYECCKON KYJBTYPBI, CIIOCOOCTBYET HHTETpAIlMU OMOJOTHYSCKUX 3HAHUU C
MIPEICTABIICHUSMH U3 IPYTUX YUCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHUHU
u reorpaduu. Ha3BaHHBIE TOJOXKEHHS O TMpEIHA3HAYCHUH YYEOHOTO MpeaMeTa
«buomorusi» COCTaBMIM OCHOBY IS ONpENEICHUS TOAXOJ0B K OTOOpYy W
CTPYKTYPUPOBAHHMIO €ro COJEp>KaHUs, TMPEJCTaBICHHOrO B IMporpamMme Io
OMOJIOTHH.

OT60p conmepkanusi yueOHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBIEH C MO3UIMI KyJIbTypOCOOOpPA3HOTO TMOJIXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0ydaromuecss JOJDKHBI OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMBIC IS
dbopmupoBaHusa OO0IIEH KyJIbTYphI, ONPECISAIONIUE aJeKBaTHOE TIOBEJCHHE
YeJI0OBeKa B OKpY’KaroIeld MPUPOTHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHOMN
KU3HU U MPAKTUYECKOU aesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeME 3HaHUMU
3aHUMAIOT JIEMEHTHI COJICPKAHUS, KOTOPBIC CIIy)KaT OCHOBOMU JJIsi (POPMHUPOBAHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPHCHTAIMSIX  JIMYHOCTH,  CIHOCOOCTBYIONIUX  T'yYMaHH3aIluu
OMOJIOTNYECKOT0 00pa30BaHMUS.

CTpyKTypUpOBaHUE COJACpX)aHUSA YYEeOHOrOo MaTepuaja B TPOrpaMme II0
OMOJIOTUM OCYIIECTBICHO C YYETOM TPHUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX JKMBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliii 1
HBOJIIOIMHU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICTICHBI CIIEAYIONINE COJepKaTeNbHble TUHUH: «bronorus kak Hayka. MeToabl
HAyYHOTO TO3HaHUs», «KieTka kak Omosormdeckas cucrema», «OpraHu3M Kak



ounosnoruyeckas cucremay, «Cucrtema U MHOTrooOpasue OpraHUYECKOTO MHPay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI M MPUCYILIUE UM 3aKOHOMEPHOCTH.

[enp wm3yuenus yuyeOHoro mpeamera «buosorus»» Ha 0a30BOM ypOBHE —
OBJaJICHUE  OOYYAIOMIMMHUCS  3HAHUSAMH O  CTPYKTYPHO-(YHKIIMOHAITBHOU
OpraHu3allui KUBBIX CHCTEM pa3HOTO paHra MW MNPUOOpPEeTEHUE YMEHUM
WCIIOJIb30BaTh ATH 3HAHUS MJII TPAMOTHBIX JEUCTBHM B OTHOIIEHWU OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

Joctixkenue nenu uzyuyeHus: yueOHoro npeamera «buosnorus» Ha 6a3oBom
YPOBHE 00€CreunBaeTCs pELICHUEM CIIEIYIOIIUX 3a0a4:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAaHUH O OWOJOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIAX, CIYKAIINX OCHOBOMU
JUist GOpMHUPOBAHUSL TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3allvu, BBIJAIOMIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEH B MPOIECCE aHalIM3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEM M MOAXOJOB K HM3YYEHHUIO >KUBBIX CHCTEM
pPa3HOI0 YpOBHS OpPraHU3alUy;

CTAaHOBJICHHE Y OOyYarOmmuXcsa OOmed KyJIbTypbl, (YyHKIIMOHATHHOM
TPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPY KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMHM 3HAHUN U OMbBITA, IMOJYYCHHBIX MpHU
W3YYeHUH OUOJIOTHH;

dbopmupoBaHre y OOy4YaOMIMXCA YMEHHH WJUTFOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWWA B MPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOYKHOCTH TO3HAHUS UYEJIOBEKOM >KHBOMA
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEU, COOTIOICHUS ITUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHUECKUX UCCIICTOBAHMM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsl TOBBIIICHUS YPOBHS
HKOJIOTHYECKOMN KYJIBTYpPBI, 111 POPMUPOBAHUS HAYUHOT'O MUPOBO33PEHUS;

MPUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUM B MOBCEHEBHOM KU3HU JJISI
OILIEHKH NOCJIEICTBUI CBOEH AEATEIBHOCTH MO OTHOLIEHUIO K OKPY’KAIOIIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIOACHHE MEP NPODUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOuiero ooOpaszoBanusi «buonorus», u3ydaemas Ha
0a30BOM ypOBHE, SIBIISIETCS OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB mpenMeTHo obnacTu «EctecTBeHHO-HAYIHBIE TIPEIMETHD).



Jlist u3ydenusi 6uoa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBOoAMTCs 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B Henento), B 11 knacce — 34
yaca (1 gac B Hezento).



COJEPXXAHME OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU HayKamu, (puiocodueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Owomormu B (GOpMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
CucreMa OGMOJIOTMYECKUX HaYK.

MeTobpl TO3HAHUS KUBOUW IPUPOIBI (HAOII0ICHHE, SKCIIEPUMEHT, OITMCAaHMUE,
U3MEpEHUe, KiIacCU(PUKaLMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konbnos, Ix. Yorcon u @. Kpuk.

Tabnuirel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOUW TTPUPOJIBD.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Mcnonp3oBaHuE pa3IWYHBIX METOJOB MpPH
U3YYEHUH OMOJOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTEMBI U X OPTraHU3AIUA.

KuBbie cuctembl (OMOCUCTEMBI) KaK MpeaIMeT u3yueHust ouonoruu. OTinane
JKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CBoticTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NONYJISALIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTHYECKH ), OMOC(hEpHBII.

JdeMoHcTpanuu:

Tabnuiel U cxembl: «OCHOBHBIE MPU3HAKHU KU3HUY, « YPOBHU OpraHU3alUU
YKABOM ITPUPOIBD».

O6opynoBanue: mojenb Mojekyibl JTHK.

Tema 3. XumMu4eckuii cOCTaB M CTPOCHHE KJICTKH.

XUMUYECKUM COCTaB KIETKA. XHUMHUYECKUE JJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpaIbHbIE BEIECTBA.

OyHKIMKA BOABI M MHMHEpaJbHbIX BewecrB B kierke. [loanepxkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHure O€IKOB. AMHUHOKUCIOTHI — MOHOMEpPHI OEJKOB.
He3ameHrnMble U 3aMEHUMbIE aMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIEpBUYHASl, BTOPUYHAS, TpETUYHAsT U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonormdeckue
GyHKIIUU OCIKOB.



®depmentsl — Ouonormyeckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IeHTp, cyOcTpartHas crneuuduunocts. KodepmenTtsl. BuraMuHsbl.
OTnnuus pepMEHTOB OT HEOPTAHUUECKUX KaTallu3aTOPOB.

VYrineBoabl: MoHOcaxapuabl  (Ta0ko3a, pubo3a u  JAe30Kcuprbdo3a),
aucaxapuibpl  (caxaposa, JaKTo3a) M ToJIMcaxapulibl (Kpaxmaj, TJHUKOTEH,
1eJUTI0I103a). buonorndyeckue GyHKIUH YTIIEBOIOB.

Jlunuasl:  Tpurmuuepunbl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
rupodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIEBOAOB, OEJIKOB U JIMIHIOB KaK UCTOYHUKOB SHEPTUU.

Hykneunossie xkucnorsl: JHK wu PHK. Hyxneotnnsr — MOHOMEpPHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuun JJHK. Crpoenue u pynkiuu PHK.
Buasr PHK. AT®: ctpoenne u GpyHKIHMH.

[{utonorus — Hayka o kieTke. Kiletounas Teopust — mpuMep B3aMMOIEUCTBUSA
unen u (HaKkToB B HAYUYHOM MO3HAHUU. MeTO bl U3yUEHUS KIETKHU.

Knerka xak 1emoctHas >kuBas cuctema. OOmme NpU3HAKA KIETOK:
3aMKHyTasi HapyxHasi memOpana, moiyekyibl JIHK kak renernueckuii ammapar,
cucTeMa CUHTe3a Oeka.

Tunel KJIETOK: »yKapuOTHYeCKass M mpokapuotuyeckad. OcOOEHHOCTH
CTpPOEHHUs MpOKapHuoTHYeCKOM KieTkdu. KierouHnas creHka Oakrtepuil. CtpoeHue
AYKApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYHMS PACTUTEIHLHON, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, MX
¢ynkuuu. [1nazmaruueckas memOpana, e€ ceoiictBa U pyHkuu. LluTomnasma u eé
opranousibl. OnHomemOpaHHbie opraHouabl kietku: JIIC, ammapar [Nonbmxu,
au30cOMbI. [101yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHH, IUIACTUBI.
[IpoucxoxxeHne MUTOXOHJpUH W TuiacTuh. Bunabl 1actun. HememOpaHHBIC
OpTraHoOW/Ibl KJIETKU: PHUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPHOJHU, PECHHUUKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue smpa: siaepHas o00I0YKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BEUIECTB B KJIETKE.

JdeMoHcTpanum:

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

Hwnarpammer:  «PacnpeneneHne XHUMUYECKHMX JJIEMEHTOB B HEXUBOWU
npupoie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOLEY.

Tabmuubl u cxembl: «llepuognueckass Tabnua XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHune MOJIeKyYJibl BOJIbI», «brocuHTe3 Oenka», « CTpoeHue MoJIEKyJIbl OeIKay,
«Ctpoenue ¢pepmenrta», «Hykmennossie kucnorel. JJHK», «Ctpoenne mMoyeKybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHY,
«CTpoeHHE pACTUTENBHON KIETKH», «CTpoeHue MPOKAPUOTUYECKONW KIIETKNY,
«CTpoeHue sapa KIeTKu», « YTIIeBOIAbDY, «JIunuasn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHME [UIsl TMPOBEACHUS
HaOMIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOIpENnapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NPpaKTHYEeCKHE PadOThI:

JlaGoparopuas pabota Ne 1. «M3yyeHue KaTaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuIa3bl UM KaTalla3bl)y.

JlabopatopHass pabora No 2. «lM3ydeHwe CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OIIMCAHUE.

Tema 4. /KuzHenesiTeJIbHOCTH KJIETKH.

OOMeH BelIecTB, WM METa0oIU3M. ACCUMUIISALNS (TUIACTUYECKUM OOMEH) U
JTUCCUMUJISTINS (SHEPTeTUUECKUil OOMEH) — JBE CTOPOHBI E€IMHOTO IIpoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB W JHEPruu B TNOHHUMaHUU
MeTabonau3ma.

Tumnbel oOMeHa BellecTB: aBTOTPOHBIA U rerepoTpodHsbiil. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUU B KIETKE.

®orocunTe3. CmeroBas W TeMHOBas (a3bl (GoTocwHTE3a. Peaknuu
dotocuntesza. IpdexTuBHOCTH poTOCMHTE3a. 3HAUCHHE (POTOCUHTE3A ISl KUZHU
Ha 3emsie. BnusiHue ycnoBuii cpeabl Ha (POTOCHHTE3 U COCOOBI TTOBBIIIICHUS €T0
MPOJAYKTUBHOCTU Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIONe OakTepuu. 3HAUYCHUE XEMOCHHTE3a s
KU3HU Ha 3eMJIe.

DHepreTnuecknii oOMeH B KjeTke. PaciiernsieHue BemecTB, BBIJCICHHUE H
aKKyMYyJIUPOBaHWE OJHEPruud B KIETKE. OTambl HHEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe oxkuciaeHUe, WIH KIETOYHOE
JIbIXaHUE. OkucnuTeNnbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
HEPTETHYECKOT0 OOMEHa.

Peakiiuum wmatpuuHoro cuHre3a. [eHermueckas wuHdpopmauus u JHK.
Peanuzanusi reHerndeckodt wHboOpManuu B KiIETKe. [ €HETMYECKHM KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuunblii cuaTe3 PHK. Tpancnauus — OuocunTes
oenka. Otanbl TpaHcisiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTese Oenka.

Hexnetounsie ¢hopmsbl xku3HU — BUpychl. ctopus oTkpeiTus Bupycos (/1. U.
WNBanoBckuit). OCOOEHHOCTH CTPOCHHUSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepnodarn. bomesnm pacTeHmid, >XMBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura gyenoseka (BUY) — BozOymautens CITM/]a.



OOpatHas  TpaHCKpHUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHuUsl BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuid, K. A. Tumupszes.

Tabmuielt 1 cxembl: «Tunbel nutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«JHepreTudyeckuit oOMen», «Xioporiact, «Potocunres», «Ctpoenue JIHK»,
«CTtpoeHue U QyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Kkomy,
«Bupyce», «bakrepuodarn», «CtpoeHue u >xu3HeHHbIM 1ukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus [JTHK».

O6opynoBanue: moaenu-ammiukanuu «Y aoenue IHK u Tpanckpumiusy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTounblii UK, WIM >KU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
ITpoueccel, mportekaromue B HHTep(daze. Pemnukamus — peakuuss MaTpUYHOTO
cuateza JIHK. Crpoenme xpoMocoMm. XpOMOCOMHBI HAa0Op — KapHOTHIL
JIMTITON AHBIN M TAalUIOMJIHBIA  XPOMOCOMHBIE HaOOPHI. Xpomatuisl.
[{uTOJIOTUYECKHE OCHOBBI PAa3MHOXKEHUSI W  HWHIUBUIYAJbHOTO  Pa3BUTHS
OPTraHU3MOB.

[enenne knetkn — muto3. Ctaguu mutosa. [Ipoueccel, nmpoucxoasume Ha
pPa3HbIX CTAAUAX MUTO3a. bHOJIOrHYECKU CMBICT MUTO3A.

[Tporpammupyemast rubesb KIETKH — aromnTo3.

dopmMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosioe u moyioBoe. Buasl 6ecrnoioro
Pa3MHOXEHUS: JICJICHUE HAJBOE, IOYKOBAHUE OJIHO- KM MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BET€TATUBHOE pa3MHOXkeHUE. VICKyccTBeHHOE KIOHHpPOBaHUE
OPTraHU3MOB, €0 3HAYEHUE NI CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTJIMYUS OT OECIIOJIO0TO.

Meiio3. Craguun wmeiiosza. IIpoiiecchl, TpOUCXOAIINEe HA CTAAUSAX MEHo3a.
[ToBenenue xpomocom B Meio3e. KpoccuHroBep. buomormyeckuid CMBICT H
3HAYCHHE MENO03a.

["ametorenes — mporecc 0Opa3oBaHUsSI MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M su4HUKUA. OOpa3oBaHHE U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMeT (CrepMaTo30uJl, SHMIEKJIeTKa) — CHEepMaToreHe3 M OBOTCHES.
OCOOEHHOCTH CTpPOEHMs SULEKIETOK M crepMaTo30ouaoB. OmIoA0TBOpPEHUE.
[TapTrenorenes.

WnnuBuayanbHoe pas3BuTHe (OHTOTeHe3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Jtarnbl SMOPUOHAIBLHOTO PA3BUTHUSL Y MO3BOHOYHBIX >KMBOTHBIX:
npoOJnieHue, racTpyisiuus, opraHorenes3. IloctamOpuoHanbHOe pa3BuTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TPSAMOE, HempsMoe (JIMYuHOYHOE). BrmsiHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOI'O PACTECHUS: CTPOECHUE
CEMEHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «DOpPMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHUu», «BereratuBHOE pa3MHOXEHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOCHHE TIOJOBBIX KIJIETOKY,
«Ctpoenne xpomocoMbl», «Knerouneii mukin», «Pemmukanus JHK», «Mwutos»,
«Mernos», «IIpssmoe n HenpsiMOe pa3BUTHEY, «l amMeTOreHe3 y MIEKONUTAIIUX U
4esnoBeKa», « OCHOBHBIE CTaJIUA OHTOT€HE3A.

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CnepMaTo30uabl
MJICKOTIUTAIOLIETO», «SIHIeKIeTka mMiekonuTammero», «KapuokuHes B KiIeTKax
KOpEIIKa JyKa», MAarHuTHas MOJENb-alIuIMKauusa «/leleHue KIEeTKn», MOJIEIb
JIHK, monmens meTada3HO XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYeCKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromenwe muTOo3a B KIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpPOMpenapaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHuwe CTpOEHHsI TOJIOBBIX KIIETOK Ha
TOTOBBIX MHUKpOMpenaparaxy.

Tema 6. HacjieiCTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHEeTUKU. McTopus pa3BuTus reHeTUKU. Poibs nuTosioruun
U HSMOPHOJIOTUU B CTAHOBJICHUU TEHETUKHU. BKiiam poccuickux M 3apyOeXHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEeHETUKH (TUOPUAOIOTHYECKUA,
HUTOT€HETUYECKUHN, MOJEKYIIpHO-TeHETHUeCKUi1). (OCHOBHBIE TI'€HETHUYECKHUE
noHsATUs. ['eHeTnueckas CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIEHHBIE . MeHenem.
MoHorubpuiHoe CKpeluBaHue. 3aKOH €AuHO-00pa3usi TUOpPUIOB TEPBOTO
nokosjeHud. [lpaBuno AOMUHUpOBaHUS. 3aKOH paCHICIJICHUS IPU3HAKOB.
['unote3a ynuctoTel ramet. [loJHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpupHoe  CKpeliMBaHWe. 3aKOH  HE3aBHCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHernueckne  OCHOBBI  JUTHOPUAHOTO  CKPELIMBAHUSI.
AHanu3upymolee ckpenuBanue. Mcnoap30Banne aHAIM3UPYIOUIETO CKPENUBAHUS
JUTSI OTIPECIICHNS TEHOTHUIIA OCOOM.

CuennenHoe HacneioBaHwe TmpuszHakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HAacJIeJOBaHUIO reHOB. HapylieHue cuerieHus: TeHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHAas TEOPHS HACIIEICTBEHHOCTH. | eHeTuYeCcKue KapThl.



['enernka nosia. XpoMOCOMHOE OIIPEAEIICHHE I0JIa. AYyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['omMoramerHsle W TeTeporamerHble oOpraHusmbl. Hacienosanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. Bl ”3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHAcIHEeACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOIU(PUKAIMOHHON N3MEHUYNBOCTU. BapuanioHHbIN psifi U BapualliOHHAsl KpUBasl.
Hopma peakuuun npusnaka. KonuuecTBEeHHBIE M KAaYE€CTBEHHBIE NPU3HAKU U UX
HOopMa peakiuu. CBolicTBa MOAN(DUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, WM T€HOTHIMYECKAas, W3MEHUMBOCTh. KoMOMHaTHMBHas
W3MEHUMBOCTh. Meio3 U TMOJOBOM TMpOIeCC — OCHOBAa KOMOWHATHBHOU
U3MEHYMUBOCTU. MyTanmoHHas u3MeH4YuBOCTh. Kitaccudukanus MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 mpuunuHbl MyTanuid. MyTareHHbie (pakTopsbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclencTBEHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbI T€HETUKH
YeJIoBeKa: TeHeaIOrMueCKuil, OJIM3HEIOBBIN, IMTOTCHETUUECKUI, OMOXUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE TE€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[11{P-anamm3a. HacmencTtBenHnle 3a00JeBaHUS dYelOBEKAa: TCHHBIC OOJIC3HH,
OO0JIE3HH C HACJIEICTBEHHOW MPEAPaCHOOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnyeckne W TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIETKH. IIpuHIMIEBI
310pOBOro 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS T€HETUYECKUX
0ose3Heldl. MenuKO-reHETUYECKOE KOHCYJIbTUPOBAHHWE. 3HAYEHUE MEIUIIMHCKOU
TE€HETUKHU B MPEAOTBPALLEHUH U JICUEHUN T€HETUYECKUX 3a00J€BaHUI YEIOBEKA.

JlemoHcTpanum:

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

Tabmuupr w  cxembl:  «MOHOrMOpHIHOE  CKpEUIMBaHUE U €r0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOreHeTHYecKas
OCHOBa»,  «3aKOH  YHCTOTBI  ramer», «JlurubpugHoe  CKpeulMBaHHUEY,
«lluronornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpeluBaHus»,  «Mehos3y,
«B3aumMopencTBue aIeNbHBIX TE€HOB», «l'€HeTHYecKkne KapThl paCTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moya», «3aKOHOMEPHOCTH HAacCleldO0BaHUs,
CLEINICHHOTO ¢ TMojom», «KapuoThmel dYenoBeka W KUBOTHBIX», «Buasl
U3MEHYMBOCTY», «MoaudukanuoHHas W3MEHYMBOCTb», «HacienoBanue pesyc-
dakropay, «I'eHeTrka rpynn KpoBu», «MyTallmoOHHAs U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-aniuIMKauud «MOHOTHOPUAHOE CKpELIMBaHUEY,
«Hemonnoe npomunupoBanue», «JlurnbpugHoe ckpemmuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaT «Jlpo3zodpuna» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Jlabopatopuast pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTax».

JlaGoparopHas padora Ne 6. «3ydenne MoauUKaIIMOHHON H3MEHUUBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PAJIa U BAPUALMOHHON KPUBO».

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30¢duibl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaktnueckass pabora Ne 2. «CocraBieHuE€ W aHaIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IPOLECC. 3apOKIAECHUE CEIEKIUU U JOMECTUKALM.
VYuyenne H. W. BaBunoBa 0 uUeHTpax MNPOUCXOXKACHUS U MHOrooOpasus
KYJbTYpPHBIX pacTeHuM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XUBOTHBIX. CopT,
opo/JIa, HITaMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MaccoBbId U UHAUBUAYAIbHBIN OTOOPHI B
CEJIEKIIMM DPACTEHUH M JKUBOTHBIX. OIlleHKa 3KCTephepa. binm3kopoacTBeHHOE
ckpemuBanue — uWHOpuAuHTr. Yucras nuaus. CkpeniMBaHWE YHUCTBHIX JIUHUU.
['eteposuc, wnu rubpunnas cwia. HepoacTBeHHOE CKpelluBaHUEe — ayTOPUIUHT.
Otnanénnas rtulpuamzanmsa U €€ ycnexu. VCKycCTBEHHBIM MyTareHes W
NOJIyYeHHE TOJMUIIONIOB. JlOCTHXKEHUSI CeJNIeKIUU pacTeHUl, >KUBOTHBIX U
MHUKPOOPTraHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WMHXKEHEpHUs. OTalbl
co3ganusi pexomoOuHanTHo JIHK wu tpancrennsix opranusmoB. Kierounas
nHxxeHepus. Kiietounsle KyJbTypbl. MUKPOKIOHAJIBHOE PA3MHOXECHUE PACTEHUM.
KnonupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO3SUCTBEHHBIX OPTraHU3MOB.

Dkojornueckue W dtudyeckue  npobmembl. MO —  reHermuecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanum:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabnuiel U cxeMbl: kapta «lleHTpbl NPOUCXOXKACHUS U MHOTO0Opa3us
KYJbTYPHBIX pacTtenui», «llopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacrenmity, «OTnanéHHas rudpuausanus», «Padborel akagemuka M. ®. MiBanoBay,
«Ilomummonus», «OOBEKTH OuOTEeXHOJNOTUNY», «KileTouHble KynbTYyphl W
KJIOHUpOBaHUeE», « KoHCTpyrnpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH IOJIOB U KOPHEIUIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.



JlaGopaTopHble U NpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHXKEHUS CEJEKIIMM pacTeHUH W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN ~ y4acTOK, B TEIUIMYHOE XO3SCTBO, JIaOOPaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO ILICHTPA)».

11 KJIACC

Tema 1. DBoTIOLIMOHHANA 0HOJIOTHSA.

[IpennoceuUlku BO3HUKHOBEHUS OBOJIOLMOHHOW TEOPUU. OBOJIIOLHAOHHAS
Teopuss U €€ MecTo B Onosoruu. BiusiHuEe 3BOJIOLIMOHHON TEOPUU HA pa3BUTHE
OHMOJIOTUU U IPYTHUX HaYK.

CuzerenscTBa 3BOMOLMU. [lameoHTOIOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUS BUJIOB B MaJIGOHTOJOTUYECKOW JICTOMMCH, TMEPEXOIHbIe (OPMBI.
buoreorpadguyeckue: cxocTBO U pazinune GpayH 1 GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Ppa3IMyus 3SMOPHUOHOB pa3HBIX BHJIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJIOIMYHBIE,
pPYIMMEHTApHBIE OpraHbl, aTaBU3MbL. MOJEKYISIpHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX NyTel y Bcex
OpraHU3MOB.

OBomonmonHass teopuss Y. JlapBuna. [lpeanochulkn BO3HUKHOBEHUS
JapBUHM3Ma. JIBWXKyIIHME CHUJIbI 3BOJIONUM BUIOB 1O JlapBuHy (M30bITOYHOE
Pa3MHOXEHHUE TP OIPAHUYEHHOCTH PECYPCOB, HEONPEIECIEHHAS W3MEHYHUBOCTb,
0opnba 3a CyIeCTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosiouu (CTD) u €€ OCHOBHBIE MOJ0KEHHUS.

MuxkposBosonus. [lomynasuus kak eAMHKUIA BUAA U SBOJTIOLUU.

JBmwxyuue cuiibl ((akTOpbl) 3BOJIOLNMHA BUAOB B MpUpoAe. MyTallMOHHBIHI
Ipolecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomyNsiliMOHHBIE BOJHBI U Jpeid
redoB. M3omsuus u Murparusi.

EctecTBeHHbIl 0TOOp — HamnpaBigiomuil Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[Tprcnoco0IeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. Ilpumeps
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMoph03bl M HAHO-adaNTAIHH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHYECKOe.

MaxkposBomonusi.  PopMbl  3BONIONUH:  (PUIETHYECKas, JWBEPreHTHAs,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTb 3BOTIOIUH.

[IpoucxoxieHne OT HEeCHEeUMAIM3UPOBAHHBIX MpeakoB. IIporpeccupyromas
creuuann3auusa. AJanTuBHas paguanus.

JdeMoHcTpanum:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mrouiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiie», «3apoabIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbr  OoprOBI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOroodpasue COpToB pacTEHUI»,
«MHorooOpasue  TOpoA  JKUBOTHBIXY, «Tonmynsunmy, «MyTannonHas
U3MEHUYUBOCTE», «ApoMopdo3b», «Unumoamanranmm», «OO0mas aereHepanus,
«/IBmKymue cuibl dBomonun», «Kapra-cxema wapmipyrta nyrtemectBus Y.
HMapBuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUO0OPA30BAHUE).

O6opynoBaHue: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUIONOB M CeMsiH, KoJuleKius «[Ipumepsl 3alIUTHBIX MPUCTIOCOOTIECHUN y
XKUBOTHBIX», MOJeNIb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOLUNY, O0BEMHAA MOJEIb
«CTpoeHHE TOIOBHOI'O MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, KoOJUIeKIUA «DOPMBI COXPAHHOCTH
UCKOMAEMBbIX JKMBOTHBIX W pacTeHui», ™ojnenp ammmkauus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatbl «Pa3zButue Hacekomoro», «Pa3Butue
JATYLWIKW», MUKponpenapaT «/lpo3zodpuna» (HopMa, myTtauuu (OpMbl KPbUILEB U
OKpAacKH Tena).

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopnast pa6ora Ne 1. «CpaBHeHHE BHUAOB MO MOPQPOIOTUYECKOMY
KPUTEPHUIO).

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KM3HHM HA 3emuie.

JloHaydHble TpPEACTABICHUS O 3apOoXKICHUM XKWU3HU. HayuHble TUMOTE3bI
BO3HMKHOBEHHUSl >KM3HM Ha 3emuie: abuoreHe3 W mnaHcnepMmus. XHUMHUYecKas
IBOMIIOIMS. AOHUOTEHHBIA CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHWYECKHX.
OKCHEepUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BorolnK. HavanpHble Tamnsl
ouonornyeckoit aBomonuu. ['unoreza PHK-mMupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKH. lIepBble KIETKM W HMX SBOJIOIUS.
DopMHUpPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xu3Hm Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
nporepo3oiickasg 3pbl. [laneoszoiickas spa u e€ mnepuojbl: KEeMOPUNCKUH,
OPJAOBUKCKUH, CUITYPUUCKUN, TEBOHCKNN, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3o301cKas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickass 3pa W €€ MNepuojabl: MAJICOT€HOBBIM, HEOrCHOBBIN,
AHTPOITOr€HOBBIM.



XapakTepucTuKa KJMMaTa U TeoJIOTMYECKUX mpoieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMM PACTUTENIBHOIO M JKMBOTHOTO MHpa. ApoMopdo3bl y pACTEHH U
KUBOTHBIX. [losiBIIeHME, paclBET U BEIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHMYEeCKOro MHUpPAa Kak OTpakeHue 3BOIOUUU. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPTAaHU3MOB.

DBoJIIOIMS YeNIOBeKa. AHTPOIOJIOTUA KaK Hayka. Pa3Butue mpeacTaBiIeHU O
MPOUCXOKJIECHUHN YesoBeKa. MeTroabl u3ydeHus aHTponoreHesa. (CxoncTtBa u
pasznuyms 4esoBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YeTIOBEKa.

JBwxymue  cunbl  (pakropsl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTb M  €CTECTBEHHBII 0TOOp. OOmiecTBeHHbI o00pa3 KU3HH,
U3TrOTOBJIEHUE OPYJIUN TPYyAa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpaMoxomsmui, YenoBeKk HeaHASPTAIbCKUN, YenoBek
pa3ymHbIl. Haxonkum HCKOMaeMbIX OCTATKOB, BPEMsI CYLIECTBOBaHHUsSA, OOJACTh
pacmpocTpaHeHus, 00HEM TOJOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHU.

UYenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachkl:  €BPONEOUHAs
(eBpasmiickasi),  Herpo-aBcTpajioujHas  (dKBaTOpHalbHAs),  MOHTOJOHUIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBAaHMS. EJMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpers: ®@. Pemn, JI. ITactep, A. WM. Onapun, C. Mumiep, I'. IOpu, Y.
JlapBuH.

Tabmuner 1 cxembl: «Bo3numkHoBenue ComHeuHOM cucTeMbl», «Pa3Butue
opraHuueckoro wmupa», «PacturenbHas kieTka», <«KuUBOTHasi  KJIETKay,
«ITpokapuotnueckast kietka», «COBpEMEHHas CHCTEMa OPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMUYECKUX YEpPT CTPOCHMsI 4YeJIOBEKa U UeJOBEKOOOpa3HBIX
00e3psin», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YEJOBEKa», «J/lpeBHenmue moam», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HeI0BeUeCKue pacoh».

O6opynoBanue:  mynsiku — «lIpoucxoxkaeHue  4denmoBeka»  (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HeaHAepTaiblla, KPOMaHbOHIA), CIEHOKH WIH
M300paXeHNs KaMEHHBIX OpYJIHUM MEpPBOOBITHOIO YeNoBeKa (KaMHU-YOMMEPHI,
pyOmia, ckpebna), TeOXpOHOJOTrHYecKass TaOnmia, KOJUICKIUI «DopMbI
COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHUIN».

JlaGopaTopHblie 1 NPpaKTHYeCKHE PadOThI:

[Tpaktuueckas padorta Ne 1. «M3yyeHue MCKOMAEMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJIJICKITUSIX).



OKckypcus «IBOJIOLUS OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3Msbl U OKpYy:Kaouas cpeaa.

DKoJI0rvs Kak Hayka. 3afadyd ¥ pa3Jeibl 3KOJOTHUH. MeTOobl 3KOJIOIrMYECKUX
UCCJIEI0BaHUN. DKOJIOITMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJAHAs, HA36MHO-BO3IYIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (akrtopel. Krnaccudukanus skonoruueckux (akToposB:
abHoTHYeCcKue, OMOTHYECKHME M aHTPOIOTreHHblE. JleMCTBUE HKOJIOTHYECKUX
(baKkTOpOB Ha OPTAHU3MBI.

AOGuoTnueckue (akTOphl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOynenust  OpraHU3MOB K  JIUCTBHIO  aOMOTUYECKHX  (DaKTOPOB.
buonornueckue puTMsl.

buotnueckue (akTOpBHI. Bunsl OMOTUYECKUX  B3aMMOJCICTBUI:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepamus,
MyTyalqu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIH3M,
HeUTpaiu3M. 3HauyeHHEe OMOTHYECKUX B3aUMOJEHCTBUN [UJIS CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKU nomyisuuu. OCHOBHBIE IOKa3aTENH
NOMYJISILMN: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[lnHaMuka YyuCI€HHOCTH MOMYJISIUU U €€ PEryJIALus.

JdeMoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynbe, O. 'exkens.

Tabnuipl 1 cxembl: kapta «l[Ipupoansie 30HbI 3emuny, «Cpenbl 0OUTaHUS
opranu3sMoBy», «®doronepuoguzm», «llonmymsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU MOMYJISUUU UHPY30puu-TyPenbkny, «[Iumesbie menm.

JlaGopaTopHblie U NpaKTHYeCKHE PadoThI:

Jlaboparopnas pabota Ne 3. «Mopdosiorudeckrie 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusHue cBeta Ha POCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padota Ne 2. «Iloncyér miI0THOCTH NOMYJSUUNA pa3HbIX BUIOB
pacTEHUI.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CooOmiecTtBO opranu3moB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
IpOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Bunbl-nomunantel. CBs3u B
OHOLIEHO3E.

Okoniornyeckne cucteMbl (3kocuctembl). l[lonsitue 00 »skocucreme u
ouoreoneHoze. DOyHKIUMOHAJIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, PEAyLEHTbl. KpyroBopoT BENIECTB U NOTOK 3HEPIUU B HKOCUCTEME.
Tpoduueckue (muineBbie) YPOBHU »HKOCUCTEMBI. [luileBble 1€MW W CETH.
OcCHOBHBIE TMOKa3aTeIud HKOCUCTEMBbI: Ouomacca, MNPOAYKIUSA. DKOJIOTMYECKHE
nupamMuabl: NPOAYKUWH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOMYMBOCTh, CAMOPEryJIsALus, pa3BuThe. CyKueccus.

[TpupoaHble IKOCUCTEMBL. DKOCHCTEMBI O3€p U peK. DKOCHCTEMA XBOMHOIO
WJIN IIUPOKOJIMCTBEHHOTO JIeca.

AHTpONOreHHBIE  3KOCUCTEMBL.  ATPO3KOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03511CTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCUCTEM.

buopasnoobpaszue kak QaxTtop ycroilunBocTH 3KocucTeM. CoxpaHEeHHE
OMOJIOTUYECKOTO pazHoOOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiiel, coctaB U CTPyKTypa
ouochepnl. XKuBoe BemecTBO U ero ¢QyHkuuu. OcobeHHOCTH Ouochepbl Kak
JI00aJIbHOM 3KOCHCTEMBI. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOreOXUMHYECKHE ITUKIIBI 3JIEMEHTOB (yriepoja,
a3oTa). 30HaIbHOCTh Ouochepsl. OCHOBHBIC OUOMBI CYIIIH.

YenoseuecTBO B Omochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUs B Onocdepe.
['1o6anbHbIE YKOTOTUYECKUE TPOOTIEMBI.

CocyiiecTBoBaHME IPUPOABI U YeJIOBEYECTBA. CoxpaneHue
OoropazHooOpasusi Kak OCHOBa ycToiunBoctu 6uocdepsl. OCHOBA pallOHATBHOTO
YOpPaBJICHUS] TPUPOJHBIMU pecypcaMu U HX HUCHOJb30BaHue. JlocTukeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuer u cxemsbl: «llumeBple nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKOJOTUYECKAS] MTUPAMHIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIHPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOro Jjeca», «buoneno3 Bojmoéma», «ArporeHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JCUCTBHUS HA Ipupody», «BaxueWmme HCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BO», «[louBa — BaxkHe#IIass cocTaBisiomas
ounocheprr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiil 3¢ dexT», «DaKkTophl
paZMOAaKTUBHOTO 3arps3HeHuss Ouocdepb», «OOmWas crpykrypa Ouocheps»,
«PacipocTpanenune xu3Hu B Oumochepe», «O30HOBBIM dKpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopot a3ora B mpupoe».

O6opynoBanue: Mopelb-anukanus «TunuuHble OHOLIEHO3b», TepOapuii
«PacturenbHble cooliiecTBa», kojuiekuuu «buouenos», «Bpenurenn BaxHEUIINX
CEJIbCKOXO3SICTBEHHBIX ~ KYJBTYp», TrepOapuil W KOJUICKIUU pACTeHHH U
KUBOTHBIX, NMIPUHAJJICKAIINE K PA3HbIM 3KOJIOTMYECKUM TPYIIIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®enepannu, u300pakeHUs OXpPaHIEMBIX BHUOB
PaCcTEHHI U )KUBOTHBIX.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOTPAMMBI 110
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cormacio ®I'OC COO, ycranaBiauBarTCsS TpeOOBaHUA K pe3ysbTaram
OCBOGHHUSI  OOyYaOIIMMHUCA TPOrpaMM  CpelHero oodmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOCHUS mpenmera «buomorus»
BBIJICIICHBI CIEAYIONINE COCTABJISIOIINE: OCO3HAHHWE OOYYaIOIMMUCS POCCHHUCKON
I'PKJIAHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH
U CaMOONpPEACIICHUIO, HaJuyue MOTHBAIlMM K OOYydYeHHMIO OHOJIOTHH,
[[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHUM JIMYHOCTHU HA OCHOBE
KIIFOYEBBIX IICHHOCTEH W HMCTOPUYSCKUX TPAJMUIMN Pa3BUTHS OHOJIOTHUYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATCIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAaHOBKAMHU, MPHUCYIIMMH CHCTEME
OMOJIOTMYECKOTO0  00pa30BaHMsI, HAJIW4YME HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOCHUS mpeamera «buomorus» AocTUTalOTCs B
CAMHCTBE YYCOHOM W BOCIHUTATEIBHOW JEATCIBHOCTH B COOTBETCTBHHU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3HUIMU JIMYHOCTH, MATPUOTHU3MA,
YBOXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJla M CTapllieMy IMOKOJICHUIO,
B3aUMHOI'0 YBa)XXCHUS, OCPEKHOr0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaaulMsIM MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, npupojae u
OKpYXKaroulen cpene.

JIngHOCTHBIE pE3yibTaThl OCBOEHUS YydeOHOoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIMEN JIMYHOCTHU, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUMCKOro OOIIECTBA, PACHIMPEHUE KU3ZHEHHOIO
ONBbITAa M OMbITA JICITEILHOCTH B MPOIIECCE peajr3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIMTATEIbHOU AEATEIHLHOCTH, B TOM YHCJIE B YACTHU:

1) rpaIaHCKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUAIOMIEToCs] KaK aKTUBHOTO H

OTBETCTBEHHOT'O YJI€HA POCCUICKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JAEATEIBHOCTH TIPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATENbHBIX 3aJlay, BHIOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMNPEACNATh COOCTBEHHYIO TIIO3MIIMIO TI0 OTHONICHHIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBIACHITH €€

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOAUMOCTH KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSAMU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM OJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS
y4eOHBIX, TO3HABAaTEIbHBIX M HCCJIEAOBATENBCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpPH OOCYXKJACHUU CIIOPHBIX BOIPOCOB
OHMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBA OTBETCTBEHHOCTHU IEpe.l
Pomuuoi, ropmoctn 3a cBOM Kpal, CBOXO PoauHy, CBOWM S3BIK M KYJBTYDY,
MPOIILJIOE U HACTOSIIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHHUE K MIPUPOJIHOMY HACJIEAHIO U MMaMsITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuTHE OWONOTWH, TIOHMMAaHUS 3HAYCHHUS OWOJIOTMU B TIO3HAHWHM 3aKOHOB
IPUPOIBI, B ’KU3HU YEIOBEKA M COBPEMEHHOIO 00IIECTBa;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO U 3ammte OtedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IECHHOCTENW POCCHICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHMUS,;

CIIOCOOHOCTh OIICHHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC peIIeHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3/JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHONIIEHHWE K MHPY, BKJIIOYAsi ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



MOHMMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBUS JKMBOI IPUPOJIbI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINYHOCTH;

5) ¢pusmyeckoro BocmHUTAHUS, (GOPMHUPOBAHHS KYJLTYPHI 30POBbSI H
IMOIMOHAJIBLHOTO 0JIAaronoJIyuns:

NMOHMMAaHUE W peanu3anus 370pOBOTO U 0Oe3omacHoro oOpas3a KU3HH
(3mopoBOoe  TUTaHUE, COOJNIOJICHWE TUTUEHUYECKUX TpaBWI W HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM U OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DPM3MYECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAHUE UEHHOCTH MPaBUJI HWHIWBUAYAJIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOr0 MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJICH;

OCO3HAHHUE TOCIEICTBUN M HEMPHUATHUSI BPEAHBIX NMPUBBIUEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBA, TPYI0JII00UE;

TOTOBHOCTh K AKTHMBHOW JAEATEIBHOCTM TEXHOJOIMYECKOW M COLUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHAITh TAKYyIO JEATEIbHOCTD;

WHTEPEC K pa3IuyHbIM cdepaM MpoPeCcCHOHATBHON ACATEIHHOCTH, YMECHHE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymel mnpodeccun W PeaTU30BBIBAThH
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W C€aMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3KOJI0TUYeCKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH I[€J€CO00pa3HOE OTHOIICHHE K TNPUPOJAE KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS;

MOBBIIIICHUE YPOBHSI HKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB H OLEHKHM WX BO3MOXHBIX MOCHEACTBUN s
OKPYKarolenl CPebl;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MPOOJIeM M MyTeH HX
pelieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MpPUOOpETaeMble MNPU H3YYEHUU OHOJIOTHU
3HAHUST W YMEHHUS TPU PEHICHHH TpoO0JIeM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOOIOIb30BaHUEeM  (COONIIOZICHUE  TPAaBWJI  TOBEACHHS B TMPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUIOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaKOUIEH
MPUPOJHON cpejlie, YMEHHE IPOTHO3UPOBATh HEOJAroNMpHUATHBIE DKOJOTHUUECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX JEUCTBUM U TPEAOTBPAILATh UX;

HaJIMYHUE PA3BUTOTO HKOJOTMYECKOTO MBILIIJICHHS, YKOJOTUYECKON KYJIbTYPHI,
OITbITA JIEATSIILHOCTH 9KOJIOTUUECKOM HAaIMpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaThCSA MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW M COIUAIBHOU
MPAKTUKE, TOTOBHOCTH K y4aCTHIO B MPAKTUYECKOMN E€ATEIbHOCTH SKOJIOTHUYECKOU
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTh MHPOBO33PECHHS, COOTBETCTBYIOIIEITO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, OCHOBAaHHOTO Ha JUAJOre
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM W YMTATEIbCKOW KYJbTYpbl KaK CpEIICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U ITO3HAHKS MUPA;

MMOHUMAaHHE CIEeU(UKA OHWOJIOTMH KaK HayKH, OCO3HaHHSA €€ poJin B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKpYXKalollleM MHUpPE KaKk O €IMHCTBE MPHUPOJIbI, YeJIOBEKa U
o0111ecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW U pElIeHUuu mnpolaeM
COXpaHEHHUS MTPUPOJHOIO PABHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JJII COBPEMEHHOM ITMBUIM3AIIMN:
obecriedeHHsT HOBOTO YPOBHS Pa3BUTHUSI MEIMIIMHBI, CO3JIaHHE IEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  peliaTh  pPecypcHbie  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOJa U3 TI00ATBHBIX AKOJOTHUUECKUX MPOOJIeM U
obecrieyeHusi  mepexojla K  yCTOMUYMBOMY  Pa3BUTHIO,  PallMOHAJIbLHOMY
WCIIOIb30BAaHUIO TIPUPOJHBIX PECYpCOB M (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HHU,

3aMHTEPECOBAHHOCTh B TMOJYYCHUHW OMOJOTHMYECKHUX 3HAHUM B IENIX
MOBBLIIIIEHUS OOIIEH KyJIbTYypbl, €CTECTBEHHO-HAyYHOU T'paMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKITMOHAIILHONW TPaMOTHOCTH OOyYarOMIHMXCS, (OPMHUPYEMOi
IIPU U3YYEHUU OHOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUSA, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJL30BaTh TOJIydaeMble 3HaHWS [Jis aHajdu3a u
OOBSICHEHHUS SIBJICHUN OKPYXKAIOIIETO MUPa U MPOUCXOAIIUX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAY4YHBIX (PaKkToB H
MMEIOIINXCS JAHHBIX C LEJbIO TTOJYYECHUS IOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO HCHOJIb30BAaTh OHMOJIOTMYECKHE 3HAHMSA IS
pelieHus npodeM B peaibHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISIThH
MPOCKTHYIO U UCCIIENOBATEIBCKYIO JICTEIIbHOCTh MHANBUAYAJIbHO U B TPYIIIC;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHUIO M
caMo00pa3oBaHWIO, K AKTHBHOMY TIOJYYEHHUIO HOBBIX 3HAaHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHHUSI y4eOHOro mnpeaMera «buojorus»
BKJIIOYAIOT: 3HA4YMMble JJis1 (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YUAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHAyYHbIE TMOHSITHUS, OTpa)XKarouue
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U CHeUu(puKy METOJ0B IIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHUs, SBJICHHUE, MPOIIECC,
CUCTEMa, HAy4YHbIN (haKT, MPUHIIUI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieioBaHne,  HaONMIO/IeHWe, W3MEpPeHHe, JKCIePUMEHT ©  JAPYTHX),
yHUBEpCaJbHbIe Yy4yeOHbIe JelcTBUsS (TIO3HABaTEIbHBIE, KOMMYHHKATHBHBIE,

pEryJsiTUBHBIE), o0ecreunBaronye dopmupoBaHue (GyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMHU OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHYECKME 3HAHMS W  yHUBEpCaJbHbIE ydeOHble JIEWCTBHUS B
[I03HABATEILHON U COLIMAJIbHOU MPAKTUKE.

MertanpeaMeTHbIE PE3yNbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHUs TOJKHBI OTPaXKaTh:

OBinanenue YHHUBePCAIbHBIMHU y4eOHBIMU MO3HABATEIbLHBIMH
JAeHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHe TeCTBHA:

CaMOCTOSITENNFHO ~ (OPMYNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHWM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(ananu3a, CMHTE3a, CpaBHEHUS, KilacCUpUKAIMK, 0000IEeHNs), PACKPHIBATH CMBICI
OMOJIOTHUECKUX TOHATHH (BBIICISATh UX XapaKTEepHbIC MPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMH TTOHSATHSIMH);

OTIPENCNISITh 1EIN JeATEIBPHOCTH, 3ajaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIBHOCTU C TOCTABICHHBIMHU LIETISIMU;

UCTIONb30BaTh OMOJIOTHYECKUE TIOHITHS JUISI OOBICHEHUsT (DaKTOB U SIBJICHUN
YKUBOH TIPUPOJIBL;

CTPOUTH JIOTMYECKHE PACCYXKICHUS (MHIYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PACCMATPUBACMBIX
SIBIICHUSX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHSTh  CXEMHO-MOJENbHBIE  CpeAcTBa Uil MPEACTABICHUS
CYIIIECTBEHHBIX CBSA3CH M OTHOIICHHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUIaH PEIICHHUs] MPOOJIEMbl C Y4ETOM aHallM3a MMEIOIIHUXCS
MaTepHaAJIbHBIX 1 HEMATEepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIECHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AEATEIBHOCTH;

KOOPAMHMPOBaTbL M  BBIIOJHATH pabOTy B  YCIOBUAX  PEajbHOrO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIECHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TP PELIEHUH )KM3HEHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE 1eCTBHUS:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOEKTHON JESTENIbHOCTH,
HaBbIKaMHU  pa3pelieHuss MnpoOjeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOO0B pPELICHUS! TPAKTUUYECKUX 3a]1a4, IPUMEHEHHUIO
pa3IUYHbIX METOJIOB O3HAHUS;

UCIIOJIB30BaTh pPAa3JWYHbIE BUJbl JIEATEIBHOCTH [0 IOJYYEHUIO HOBOTO
3HAaHUSA, €ro HUHTEpIpeTalyy, MNPeoOpa3oBaHUIO M MPHUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMN,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIE 3aladyl B 00pa3oBaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYaLUsX;

BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh APTyMEHTHl IJs J0Ka3aTelbCTBa
CBOMX YTBEPXK/ICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHs 3aJa4d  pPe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYILECTBISATh ICJICHAIIPABICHHBIN TOUCK IMEpeHOca CPEACTB M CIOCO00B
JeNCTBUS B MPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCUTh 3HAHUS B IO3HABATENIBbHYIO M MPAKTHYECKYHO0 OOJacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIE WJEH, MPEIaraTb OPUrMHAIbHBIE MOAXOAbl U PEIICHMS,
CTaBUTH MPOOJIEMBI U 337a4H, I0IMYyCKAIOIINE aTbTePHATUBHBIEC PEILICHUSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(pOpMAIUH (TEKCTEe YU4eOHOTOo
nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEpaTtype, OHOJOTUYECKUX CIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UPOBAThH



uHGOPMAITUIO PA3IMYHBIX BUJOB U (GOPM TIPEACTABICHUS, KPUTUIECKU OLICHUBATh
e€ JIOCTOBEPHOCTh U HEMIPOTUBOPEUUBOCTD;

dbopMyIMpoOBaTh 3alpOChl U MPUMEHSATH Pa3IUYHBIE METOABI MPU TOUCKE U
otbope Oumosormueckoir WHMOPMAITIH, HEOOXOIUMOU ISl BHITOTHEHUS YUECOHBIX
3aj]1ay;

npUOOpeTaTh OMBIT KCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
TIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBHIOMpATh  ONTUMANbHYIO  (OpMYy  TpPEACTaBICHUS
ounonornyeckoit nHbopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KadyecTBE CpeAcTBa NpU pabdoTe C
Ouonornyeckoil HUHPOpMauMend: TPUMEHATh XUMHUYECKHe, (U3UYECKUE U
MaTEeMaTUYECKUE 3HAKU W CUMBOJBI, (OpMYyJibl, abOpeBHAaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HaTrJIATHOCTH;

BJaJIeTh  HABBIKAMU  PAClO3HABaHWA W 3aUTBl  HWHpOpMammu,
UH(OPMAITMOHHOW 0€301aCHOCTH JIMYHOCTH.

Ogj1ajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSAMM:

1) oGmeHue:

OCYHIECTBIISITh KOMMYHUKAIIMK BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJore WM JUCKYCCHU TIO CYIIECTBY OOCYXKIaeMoi TeMbl (yMEHHE 3a7aBaTh
BOTPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBHIMOJIHEHHS MpEaaraeMoi
3a/1au, YYUTBIBATh MHTEPECHl U COTIACOBAHHOCTH MO3HIMHN IPYTUX YYACTHHKOB
JIAAJIora Ui TUCKYCCHH);

pacro3HaBaTh HeEBepOaJbHBIE CpEACTBA OOIIECHMS, TOHMMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, TPEANOCHUIOK BO3HMKHOBEHHMS KOH(DIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIMKTHI U BECTH MIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HAMEPEHUS JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOH (hopme hopMyIrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO HW3JIaraTh CBOIO TOYKY 3pPEHUSI C HCIIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs IeATeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHJIUBHUIYaTbHOU
paboThI MpH PEIICHUH OMOJIOTHIECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBLIX (HOPM B3aMMOJICHCTBHS MPU PEeIICHUH YIeOHOM 3a/1a4H;

BbIOMpATh TEMAaTUKY W METOJbl COBMECTHBIX ACHCTBHH C y4E€TOM OOIIMX
MHTEPECOB U BOZMOXKHOCTEH KaXK/10T0 UJieHa KOJUIEKTHBA;



IPUHUMAaTh L€JIM  COBMECTHOM  JESATENBHOCTH, OPraHU30BBIBAaTbH MU
KOOPAUHUPOBATh JEWUCTBUS MO €€ JOCTHKECHHMIO: COCTaBJISITh IUJIAH JEWCTBUH,
pacupenensiath poiad € YYETOM MHEHHMM YYacCTHHKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOI paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJAJAa W KaXKJIOrO Yy4YaCTHHKAa KOMaHIbl B
001Ut pe3ynbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUAEU C TMO3ULIUHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh [MO3UTUBHOE CTPATETMUYECKOE TOBEACHUE B PAa3IMYHBIX
CUTYalUsX, IPOSABIISATH TBOPUYECTBO U BOOOpaKeHHUE, ObITh HHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranu3zanms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISIBJIEHUS MpoOJieM M UX
pELICHHS B )KM3HEHHBIX U YY€OHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHHWM IIeJIeBHIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYINKAax IO OTHOLIEHHUIO K JKMBOH MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY>KAIOIINX;

CaMOCTOSITETILHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBIABIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 3aJlauyd B 00pa3oBaTEIbHON
JEATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO ~ COCTAaBJISITh  IUIAaH pPELIEHUs TpoOsieMbl ¢ y4ETOM
UMEIOIIHUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIIOYTCHUIH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOIO MPeAMETa HAa OCHOBE JIMYHBIX NMPEAIIOYTEHU;

JieJlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a peuIcHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW JPYyAULMU B
pa3HbIX 00JIaCTAX 3HAHWN, TOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEJIbHON  peQueKCHH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HUX pE3YyJbTaTOB U
OCHOBaHMI, UCIHOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLUEHKH CUTyalluu, BbIOOpa
BEPHOT'0 PELLIEHUS;

YMETh OLIEHUBATh PUCKUM U CBOEBPEMEHHO IPUHUMATH PELIEHUS IO HX
CHUKEHUIO;



IPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IIPH AaHAJIN3E pEe3yJIbTaTOB
NEATENIbHOCTH;

3) npuHsiTHE CedST M IPYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHThl JPYrMX I[pPU AaHAIW3E pe3yJIbTaTOB
NEeATEIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3yabTaTthl ocBoeHus mporpamMmbl COO 1o OmoJIOTMH Ha
06a30BOM YpOBHE BKIIIOUAIOT crieluprudecKue s yueOHoro npenmera «buomorus
Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUM MO OCBOCHHUIO, MHTEPIPETAIIUN U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH MO MOJYYCHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B PA3IUYHBIX YUE€OHBIX CUTYyallUsIX, a TAKXKE€ B pPEAbHBIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mnpeaMeTHbie
pe3yJbTaThl MIPEJCTABIICHBI IO TOJIaM 00yUCHHUS.

[IpenMeTHbIe pe3ysbTaThl OCBOCHUsI ydueOHoro mpeamera «buonorus» ¢ 10
KJacce IOJIKHbBI OTPaXaTh:

c(hOpMUPOBAHHOCTb 3HAHUW O MECTE U POJU OMOJOTHMU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAay4yHOW KAapTUHBI MUpPa WU HAYYHOTO MHUPOBO33PEHMS, O BKJIAJE POCCHUNCKUX U
3apyO0eKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBLHOU
rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJIEp)KaHUE OHOJIOTMYECKMX TEPMHUHOB U TIOHSITHIA:
JKU3Hb, KIJIETKA, OpPraHu3M, MeTa0onu3M (OOMEH BEIIeCTB M IpeBpalicHUe
DHEPTHH), TOMEOCTa3 (CaMOpEryJIsius), YPOBHEBAsI OpPTaHU3alMs KUBBIX CHCTEM,
CaMOBOCIIPOU3BEIeHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYHUBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JlaraTh OWOJOTHYECKHEe Teopuu (KJIeTOoYHas, XPOMOCOMHas,
MyTallMOHHAsl, IIEHTpajbHas J0TMa MOJEKyJsapHOH Owuonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u yuyenus (o meHTpax MHOTroooOpas3usi u
MPOUCXOXKEHUS KyJIbTYpHbIX pacteHuit H. V. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IIPUMEHUMOCTH K JKMBBIM CUCTEMAaM;

YMEHHE BIIaJIETh METOJaM1 HAy4YHOT'O MO3HAHUs B OMOJIOTHU: HAOIIOACHUE U
ONMCAHUE YKUBBIX CHUCTEM, IPOLIECCOB U SBJICHUM, OPraHU3alUs U IMPOBEACHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTa,  BBIABWKCHHE  TUIIOTE3bl,  BBHISBJICHHUE
3aBUCUMOCTH MEXJY HCCIEIyEeMbIMUA BEJIMUYUHAMHU, OOBSICHEHHE MOJYyUYEHHBIX



pe3yIbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA W 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEISTh CYIIECTBCHHBIC MPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX ¥ MHOTOKIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHA BEIECTB W MPEBPAIICHHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO W DJHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIbHOTO Ppa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE TPUMEHSATH MOJYYCHHbBIE 3HAHWS IS OOBSICHEHUS OMOIOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, JJISl NIPUHATUSA MPAKTHYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY>KaIOIIUX JII0JIeH, COOII0IEHUSI HOPM TPaMOTHOTO TIOBEICHHSI B OKpYKaroien
NPUPOTHONW cpejie, MOHUMaHWE HEOOXOIMMOCTH HCIOJB30BaHUS JTOCTHKCHUHN
COBPEMEHHOW  OwWojorMu OMOTEeXHOJNIOTHA  JJII  PAIMOHAILHOTO
MPUPOOTIOIH30BaAHNUS,

yMEHUE pelaTh JJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
IUTUOPUIHOE CKpeIlMBaHWE, CILEIUICHHOE HAaCJIeIOBAaHUE, COCTaBISTh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHKS IS TPEICKa3aHUs HACJICIOBAHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHUE BBIMOJIHATL JIA0OPATOPHBIE W TPAKTUYECKHUE pPabOThI, COOMIOIATH
npaBuia mpu pabote ¢ yueOHbIM U Jab0paTOPHBIM 000PYAOBAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJCP)KAaHUS, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHWS U3
pa3TUYHBIX UCTOYHUKOB (CpeJCcTBa MaccOoBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIEAOBaHHI B OHMOJIOTHH,
MEIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIC ITMCBMCHHBIC M YCTHBIC COOOIICHHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUMHBIN anmapat OUOJIOTHUH.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» 6 11
KJlacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE W PO OWOJIOTHH B CHCTEME HAyIHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (OPMHUPOBAHWM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTUHBI MHpa W HAYYHOTO MHPOBO33PCHHUS, O BKIAJE POCCHUCKUX U
3apyOCKHBIX  yYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHUU, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa ISl pEelICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCPKAaHUE OHOJIOTMYECKUX TEPMHUHOB W TIOHSITHI:
BUJI, TIOMYJISAINS, TeHO(MOH, dBOJIONHS, ABMKYIINE CHITBI ((PaKTOPHI) IBOIIOIUH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, JKOJOTUYECKUE (PaKTOPHI,



DPKOCUCTEMA, TMPOAYILEHTHI, KOHCYMEHTBI, PEAYUEHThI, IeNu MUTaHUS,
IKOJIOTHYECKasl mupamua, OnoreomneHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHe TeopuH (SBONIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAash TEOPHUS OBOJIOIWHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoncrtea K. M. bspa, uepenoBaHMs IIaBHBIX HaIlpaBiICHUH H
nyteit ’Bomorn A. H. CeseproBa, yuenus o 6uochepe B. 1. Bepuanckoro),
OTPEeIENATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHHE BJIaJIETh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTHU: HAOIIOICHNE U
OTHCAHWE JKUBBIX CHCTEM, MPOIIECCOB W SIBJICHUM, OpraHU3aIus M TMPOBEIACHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIIBI)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYUYEHHBIX
pe3yibTaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHSITHH, TEOpU W 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIGI HA OCHOBAHUH TIOJTYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYIICCTBCHHBIC IPU3HAKK CTPOCHUS OHOJOTHYECKUX
00BEKTOB: BHJIOB, TMOMYJSIHA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOTeOIIeHO30B U HKOCUCTEM, OCOOCHHOCTH TIPOILIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUJI000pa30BaHMsI, MPUCTIOCOOIEHHOCTH
OpPraHM3MOB, JIEHCTBUS SKOJOTHYECKHX (PAKTOPOB HaA OpraHM3MBbI, IEpeHoca
BCIIECTB W TIOTOKA JHEPTUM B HKOCHUCTEMAax, AHTPOTIOTEHHBIX HW3MCHCHHH B
IKOCUCTEMAX CBOEH MECTHOCTH, KPYTrOBOPOTa BEHIECTB U OWOTCOXUMHUYCCKUX
IIUKIIOB B Onocdepe;

yMEHHUE MPUMEHSATH MOJYyYCHHBIC 3HAHMS I OOBSICHEHUS OMOJIOTHYCCKUX
MIPOIIECCOB W SIBJICHUH, IS MPUHATHS MPAKTHUECKUX PEIICHUNA B TOBCEIHEBHOMN
KHU3HU C IEeNpl0 obOecredeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY>KaIOIIUX JII0JIeH, COOII0IEHUST HOPM TPaMOTHOTO TIOBEICHHS B OKpYKatoei
NPUPOIHON cpejie, MOHMMaHUWE HEOOXOJUMOCTH HCIOJIb30BaHUS JTOCTHUKEHUMN
COBPEMEHHOW OMOJIOTHH /ISl PAllMOHAIBHOTO TPHUPOIOTIONH30BAHHS,

YMEHHE pelIaTh JJIEMEHTAapHbIE OMOIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
MEepEeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIEMH MUTaHUsA);

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKHUE padOThl, COOMIOIATH
npaBuiia Mpu paboTe ¢ y4eOHBIM U JIa0OPaATOPHBIM 000PYTI0BAHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO COJIEP)KaHWs, BKIIIOUYAIONIYI0 TICEBJOHAyYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MaccOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl),  paccMaTpuBaTh  [JIOOATbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MMO3UIIMIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHWS,
000011ast OMOJIOTHYECKYI0 HH(POPMAIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh MOHSITHIHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMel

buonorus kak Hayka

JKuBbIe cCTEMBI U X OpraHu3anusa

XUMUYECKUN COCTAaB M CTPOCHUE KIIETKU

H(PI?»HCI[CHTCJ'IBHOCTL KJICTKHN

PaszMuoxeHue u HHIWUBUAYAJIIbHOC PA3BUTUC
OpTraHnu3MOB

HacnencTBeHHOCTE U N3MEHYNBOCTD
OpraHu3MOB

Cenekiust opranu3mMoB. OCHOBBI
OMOTEXHOJIOTUH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

34

Konrpoibnbsie IIpakTHyeckue
padoThI padoTsbl
0.5
1 1
1
1.5
1
2 4

DJIEKTPOHHBIE
(uudgposrbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

bubnuoreka [JOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

but6mmoreka [IOK
https://m.edsoo.ru/7f41c292

but6mmoreka [JOK
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
https://m.edsoo.ru/7f41c292

11 KUIACC

HanmeHoBaHMe pa3/ie/ioB U TeM
NporpamMMsbl

Ne i/

DBOJIOLMOHHAA OUOIOT U

BO3HI/IKHOB€HI/IC nu paSBI/ITI/IC JKHU3HHU Ha
3emie

OpranusMel ¥ OKpyKarolias cpeia
Coo01iecTBa U 9KOJOTHYECKUE CUCTEMBI

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

34

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

0.5

2.5

JJIeKTPOHHbIE
(uudgpossbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

but6mmoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nunoreka [IOK
https://m.edsoo.ru/7f41cc74

bu6nuoreka [JOK
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
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

buonorus B cucreme HaykK

Meroas! mo3HaHUs )KUBOU Npupoabl. [IpakTdeckas
pabora Ne 1 «Mcnonp3oBanue pa3inyHbIX METOAOB
IIPU U3YUYEHUH OHMOJIOTUYECKUX 0OBEKTOBY

buonoruueckue CUCTCMBI, IPOUCCChI U UX U3YUCHUC

XUMHUYECKUH COCTaB KJIETKU. Boja 1 MuUHEpaibHbIE
COJIH

benku. CoctaB u cTpoeHne OEIKOB

depMeHThI — OMOJIOTHYECKHE KaTalu3aTOPhI.
JlaGopatopHas pabota Ne 1 «M3yuenue
KaTaJIMTHYECKOW aKTUBHOCTH (PEpMEHTOB (Ha
pUMepe aMHIIa3bl WK KaTala3bl)»

Vraesonanl. JIunuael

HyxnennoBbie kucnotsl. ATO

KoanyecTBO 4acoB

Bcero

K
OHTP IIpakTH
0JIbHBI
YyecKue

paGor padoThI
bl

0.5

0.5

JlaTa
U3YYeHUS

05.09.2023

12.09.2023

19.09.2023

26.09.2023

03.10.2023

10.10.2023

17.10.2023

24.10.2023

DJIEKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka LJOK
https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a

bu6mmoreka [JOK
https://m.eds00.ru/863e6122

bu6mmoreka [IOK
https://m.edso0.ru/863e6564

bu6mmoreka [IOK
https://m.edso00.ru/863e674e

bub6mmoreka [JOK
https://m.edso0.ru/863e6b72

but6mmoreka [IOK
https://m.edso00.ru/863e6b72

but6mmoreka [IOK
https://m.edso00.ru/863e6870

bub6mmorexa [JOK
https://m.edso0.ru/863e6d5c



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
https://m.edsoo.ru/863e6d5c

10

11

12

13

14

15

16

17

18

19

Hctopust u meToasl n3ydeHus kieTku. Kinerounas
Teopus

KonTponbras pabota. Kitetka kak 11e10CcTHAsI )KUBast
cucrema

Crpoenue sykaproTHuecKoi kieTku. JlaboparopHas
pabota Ne 2 «/3y4yeHue cTpoeHus KIETOK
pacTeHuil, KUBOTHBIX, TPHOOB 1 OaKTEpHil Mo
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax 1 ux
OITCAHUE»

OOMEeH BELIECTB WA META00IU3M

dotocunTes. XeMOCHHTES

DHepreTu4eckuii 0OMeH

KuzHeHHbIH UK KIeTKHU. [leneHne KIeTKH.
Muro3. JIaboparopHast padota Ne 3 «HaGmonenue
MHTO32 B KJIETKaX KOHYMKA KOpEeIIKa JTyKa Ha
TOTOBBIX MHUKpOIpenapaTax»

Buocunres Oenka. Peaknus MaTpUYIHOI'O CUHTE3a

Tpaucasus — Ouocunres Oenka

Hexnerounsie (opMbI )KU3HH — BUPYCHI

®opmMbl pa3MHOKEHHSI OPTaHU3MOB

0.5

0.5

07.11.2023

14.11.2023

21.11.2023

28.11.2023

05.12.2023

12.12.2023

19.12.2023

26.12.2023

09.01.2024

16.01.2024

23.01.2024

bu6morexa [JOK
https://m.edso0.ru/863e6e88

bubmnoreka LJOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmoreka [IOK
https://m.edso0.ru/863e766¢

bubmnoreka LJOK
https://m.edso0.ru/863e7c98

bubmuoreka [JOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4

bu6mmoreka [IOK
https://m.edso0.ru/863e796e

bub6mmorexa [JOK
https://m.edso0.ru/863e796e

bub6mmoreka [JOK
https://m.edso00.ru/863e7540

bu6mmoreka [IOK
https://m.edso00.ru/863e81h6
https://m.edso0.ru/863e831e



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
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

20

21

22

23

24

25

26

27

28

29

30

Meiios

OO6pa3oBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuas padota Ne 4
<<I/I3yquHe CTPOCHHUA IMOJOBBIX KJIIECTOK HAa I'OTOBBIX
MUKpOTIpenapaTax»»

WNHnuBunyanbHOE pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYMBOCTH

3aKOHOMEPHOCTH HACJICIOBAHMS TIPU3HAKOB.
MoHOTHOpHIHOE CKPEITUBAHHE

JurubpunHoe CKpeuBanue. 3aKOH HE3aBUCUMOTO
HacJIeI0BaHUs IPU3HAKOB

CuernieHHOE HaclIeJOBaHUE TPU3HAKOB.
JlaGopatopHas padota Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO U AUTHOPHIHOTO CKPEIUBAHUS Y
Ipo30(HIIBl Ha TOTOBBIX MUKpOIpEnapaTaxy

I'enernka momna. HaCJ'IeI[OBaHI/Ie IIPHU3HAKOB,
CHOCIIVICHHBIX C ITOJIOM

N3menunBocTh. HenacnencTBeHHas M3MEHUYNBOCTD.
JlabGopaTtophnast pabota Ne 6. 3ydenue
MOAU(PUKAITMOHHONW N3MEHYMBOCTH, IIOCTPOCHHE
BApUAITMOHHOTO PsiJia U BApUAIMOHHOW KPUBOM»

HacnencrBennast usMeH4nBoCTbh. JlaboparopHas
pabota Ne 7. «AHanu3 MyTauil y 1po30Quiisl Ha
TOTOBBIX MHUKpOMpenapaTax

I'eHeTnka yenoBeka

0.5

0.5

0.5

0.5

30.01.2024

06.02.2024

13.02.2024

20.02.2024

27.02.2024

05.03.2024

12.03.2024

19.03.2024

02.04.2024

09.04.2024

bu6morexa [JOK
https://m.edsoo.ru/863e7f4a

bu6mmorexa [JOK
https://m.edso00.ru/863e81h6

bu6mmoreka [JOK
https://m.edso00.ru/863e8436

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

bu6mmorexa [JOK
https://m.edso0.ru/863e8878

bu6mmoreka [JOK
https://m.edso0.ru/863e89a4

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

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bub6mmorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8efe

bub6mmorexa [JOK


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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PesepBHeIil ypok. O000IICHHE 110 TEME

31 «HacnencTBeHHOCTh U U3MEHYUBOCTD OPTaHU3MOBY

39 Kontponbnas padota. Cenekuus Kak HayKa v
rpouecc

33 MeToibl ¥ JOCTUKEHUSI CEJIEKIIMU PACTEHUN U
JKUBOTHBIX

34 buoTexHoorus kak oTpaciib poru3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34

16.04.2024

23.04.2024

30.04.2024

02.04.2024

16.04.2024

https://m.edsoo.ru/863e8d78

bubmnoreka LJOK
https://m.edso0.ru/863e9214

bu6mmorexa [JOK
https://m.edso0.ru/863e9214

bu6mmoreka [JOK
https://m.edso00.ru/863e9336



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

11 KUIACC

Kosn4vecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTtuuyeckue
n/n Bceero U3YYeHHS o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 Bubmmorexa [IOK
B 8 Y 07.09.2023  https://m.edsoo.ru/863ea20e
Hcropus pa3Butus npeacTaBieHUR 1 bubnuorexa [JOK
00 3BOTIOLINHA 14.09.2023  https://m.eds00.ru/863e9570
MuKpO3BOIIOIHUS 1 bubmorexa HOK
P " 21.09.2023  https://m.edsoo.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
€IMHUIIA BUJIA W DBOJTFOIIHH.
HILGO ];TO HIZUI abota ;0 1 1 0.5 Bubmmorexa LIOK
paTopraz p B ' 28.09.2023  https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHIECKOMY KPUTEPHUIO»
JIBrKy1Me cuiibl (3J1IEMEHTapHbIE 1 bu6mmoreka [JOK
(haKTOPbI) IBOTIOIIHH 05.10.2023  https://m.edsoo.ru/863e9da4
. bubmuotexa [JOK
E 0 1
CTCCTBCHHbIH OTOOP H €O popue! 12.10.2023  https://m.edsoo.ru/863e9ed0
Pe3ynbpTate! 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTh OPTaHNU3MOB U
BH1000pa3zoBanue. Jlaboparopuas 1 05 bubmmorexa [JOK
pabora Ne 2 «Onucanue ' 19.10.2023  https://m.edso0.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEIHLHOTO XapaKTepa
Hanpasnenns u nytu 1 bubnuoreka [JOK


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

10

11

12

13

14

15

16

17

18

19

MaKpO3BOJIIOIHNHN

KonrtponsHas pabora.
HeobpaTtumocTs 3BOMIONNN

Uctopus xu3Hn Ha 3emiie 1 METOIbI
€€ n3y4eHus

FI/IHOTGSI)I HpOI/ICXO)KI[eHI/ISI KU3HU
Ha 3eMiie

PazButue xu3Hu Ha 3emiie 1o spam
U TIepUoIaM

OCHOBHBIE 3TaIlbl BOIIOLUU
PacCTUTEIBHOIO U KUBOTHOTO MUpA.
[IpakTuyeckas padora Ne 1
«M3yueHune UCKOMaeMbIX OCTaTKOB
pacTeHui U KUBOTHBIX B
KOJITIEKIMSIX

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

DBOJIIOLIHS YEJIOBEKA
(anTpOTIOTEHE3)

JiBuoxyniue cuisl (GakTopbl)
aHTpOIIOreHe3a

OcHoBHBIE CcTaauu 3BOJIOINHA
YCIO0BCKa

YenoBedeckue pachl U IPUPOIHBIE
aJlanTalyy 4eJoBeKa

KonTponbHas pabora.

«Bo3HUKHOBEHNE U Pa3BUTHC JXU3HU

Ha 3eMiie»

0.5

26.10.2023

09.11.2023

16.11.2023

23.11.2023

30.11.2023

07.12.2023

14.12.2023

21.12.2023

28.12.2023

11.01.2024

18.01.2024

18.01.2024

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

bu6mmorexa [JOK
https://m.edsoo.ru/863ea5a6

bu6mmoreka [JOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edso0.ru/863ea48e

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

bu6mmoreka [JOK
https://m.edsoo.ru/863ead44

bub6mmorexa [JOK
https://m.edsoo.ru/863eaea?



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
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21

22

23

24

25

26

27

28

29

DKOJIOTHS KaK HayKa

Cpenpl 0OMTaHUS ¥ SKOJIOTUYECKHE
(bakTopbI

AbunoTtnueckue GakTopbl.
JIaGopatopHas pabota Ne 3.
«Mopddonoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburtanusi». JlabopaTopHas pabora
Ne 4. «BnusHue cBera Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»

buotnyeckue hakTopsl

DKOJIOTUUECKUE XapAKTEPUCTUKHI
nomyJsiun. [Ipaktudeckas pabora
Ne 2 «IToacuéTt mIoTHOCTH
MOMYJIALMKN pa3HBIX BUIOB
pacTeHuin»

Coo0bmiecTBa OpraHu3MOB —
OUOIIEHO3

DKOJOTUYECKUE CUCTEMBI
(KOCUCTEMBI)

OCHOBHBIE TIOKA3aTEIH YIKOCUCTEMBI.
DKOJIOTMYECKHE MUPaMU/IbI.
CaoiictBa 3xocucteM. Cykueccus

HpI/Ipo,Z[HLIC OKOCHUCTEMbI

AHTpOHOFCHHBIe 9KOCHCTCMBbI

0.5

0.5

25.01.2024

01.02.2024

08.02.2024

15.02.2024

22.02.2024

29.02.2024

07.03.2024

14.03.2024

21.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

bu6mmoreka [JOK
https://m.edso0.ru/863eb10e

bu6mmoreka [JOK
https://m.edso00.ru/863eb348

bu6mmoreka [IOK
https://m.edso0.ru/863eb46a

bu6mmorexa [JOK
https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa



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

30

31

32

33

34

buocdepa — rnobanbHas
SKOCHUCTEMA 3eMIIH

3aKOHOMEPHOCTH CYIIECTBOBAHHS
o6uochepsl

YenoseuecTBo B Onochepe 3emin

CocyiecTBoBaHME PUPOABI U
YeJI0BEYEeCTBA

Kontpoinbnas padota. «CoobiecTa
U 3KOJIOT'MYECKHE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34

2.5

04.04.2024

11.04.2024

18.04.2024

25.04.2024

02.05.2024

16.05.2024

bubmuoreka [{OK
https://m.edsoo.ru/863ebb5e

bubmnoreka LJOK
https://m.edsoo.ru/863ebd16

bu6mmoreka [JOK
https://m.edsoo.ru/863ebale



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




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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