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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pPe3yNbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmero obpazoBanus B Poccuiickoii dexpepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHHSI YEJIOBEYECKOTO 001ecTBa. COrjacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBlIeHHWE O IeNsIX, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBAMU
yueOHOro nmnpeamera «buonorus», OmHpeaenser o005A3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasleraM M Temaw,
PEKOMEHTyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYarOIIMXCA 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTMYECKOTr0 00pa30BaHUsl.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3YyYE€HHUU OWOJOTWHU, OJjarojapst 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalollel MNPHUPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueM OOIIEOMOIOTUYECKUX TEOPHH, a TaKkKe 3HAHHUHM O
CTPOCHHH JKUBBIX CUCTEM PA3HOT0 PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBaHWIA UYEIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
1EJIeCO00pa3HOro0 TMOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTU YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBIEHHOCTH
y4ueOHoro mpenMera «buosorusy MPOIUKTOBAHO HEOOXOIUMOCTBIO O00eCIIeueHus



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCJIOBHSI  JUISA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(YHKIMOHAIBPHOW TPaMOTHOCTHM, HAaBBIKOB 3JI0pOBOTO M 0Oe30macHoOro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHUS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUSI UMEET TAKXKE JIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOMIMX  3aJad  CpelHero  obmero o0pa3oBaHWsA, COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononsoruu odecneynBaeT yciaoBHs s (POPMUPOBAHUS
WUHTEIJICKTYyallbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpAallM OWOJIOTMYECKUX 3HAHUM C
NpEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY MJiA ONpENeNeHUs IMOAXOAOB K OTOOpy u
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme Io
OHoJOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aroIMecs: JOJKHbI OCBOMTH 3HAaHUS W YMEHHMs, 3HAUUMbIE IS
dbopmupoBaHusi O00OIIEH KYyJIbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YEJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIyKaT OCHOBOW JJisi (pOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3al[uu
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIETYIOUIME COAEPKATEIbHbIE TUHUU: «buosnorus kak Hayka. Metoasl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«OBOIOIHUS KUBOHM MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lens m3yuenus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE OOyYaIOIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAJIbHOU
OpraHu3aIlid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh 3TU 3HAHWS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHUS PA3TNIHBIX )KU3HEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBMIaX, CIyXKallluX OCHOBOU
11 (OpMUPOBAHUS MPEJICTABICHUNM O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3aIMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYarOIIUXCS TMO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIlUH;

CTaHOBJICHHE Yy oOydaroumxcss oOmeil KyJbTypbl, (YHKIIMOHAIBLHON
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHWM 3HAHUW M OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICI0BaHUM;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU TMOCJIEACTBUM CBOEH JEATEILHOCTH IO OTHOILICHUIO K OKPYKAIOIIEN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTEIBHBIM YUEOHBIM MPEIMETOM, BXOMSIINM B
cOCTaB MpeaMeTHOM 001acTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD».



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBoaUTCS 68 dacoB: B 10 kimacce — 34 gaca (1 gac B Heaeno), B 11 kimacce — 34

yaca (1 gac B Hegento).
Amnanu3 BbIOOpa 3k3aMeHOB B Gopme EI'D BbINyCKHHMKaMH IOKA3bIBAaeT, YTO MpPEAMET
OuoJI0TNs ABJISIETCS IPUOPUTETHBIM.
Ha ocHOBaHMM aHKETHPOBAaHUS POIMTENCH O OOydYarolmuxcs U3 4acTd (hopMupyemoit
y4aCTHUKaMU 00pa3oBaTesIbHbIX OTHOLIEHUH no0aBieH | yac Ha u3yuyeHue Onosoruu (6a30Bblif

YPOBEHB)
[TosTomy pabouast mporpamma juisi 10a kiracca (0a30BBI ypOBEHB) COCTaBiieHa Ha 68

YacoB B I'oji, 2 Jaca B HEJIEIIIO.
[TosTomy pabouast mporpamma aisi 1la kiacca (6a30BbIi ypOBEHb) COCTaBiieHa Ha 68
4acoB B IoJi, 2 4aca B HEJEIIO.

Htoro Ha 6a30BBIN yPOBEHB CPEAHET0 00pa30BaHus MO OMOJIOTUH cocTaBiseT 136 yacos.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl MO3HAHMS JKUBOW TPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYECHUHU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY, « YPOBHU OpraHU3AINH
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BemlecTB B KieTke. l[lommeprkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~O€IKOBOW MOJEKyibl (TIEpBUYHAS, BTOPWUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
(byHKITUU OEIKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHbl
OTnrunst JepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl  (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOJIOB.

Jlumunel:  Tpurmuuepuabl, Gochomunuabl, crepouabl. [uapoduIbEHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu smnuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYUHUKOB YHEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[{urosnorus — Hayka o kierke. KnerouHas Teopust — npuMep B3auMOJIEUCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradHousl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[IpoucxoxaeHre MUTOXOHJpUM W TacTua. Bunbl mmactun. HememOpanHbie
OpPraHou/Abl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. ODyHKIIUU OPraHOMI0B KJIETKU. BKiItoueHus.

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

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammel:  «PacrnipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOBIY, «buocunres 6enka», « CTpoeHrEe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CTpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJNIOACHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpEnapaTrbl PacCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

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

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHKpOMpenaparax U HxX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPhekTuBHOCTL (hoTOCMHTE3a. 3HAUeHUE (POTOCUHTE3A NJIsl KU3HU
Ha 3emuie. BiausiHue ycioBuii cpeasl Ha (OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KkieTke. PacriernsieHue BElIeCTB, BbIJCICHUE U
AKKyMYJUPOBAaHHE DHEPTrUM B KIETKE. OTambl DSHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHUCIIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakium wmatpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHpopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocoMm B
OunocuHTese Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenoeka (BHY) — Bo3Oyautens CIIM/Ia.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPUSI,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenure u pyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moxaenu-anmuinkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHHue KIETK», MoAeb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B HHTepdaze. Permkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Ctaaum murtosa. lIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuun meio3a. Ilpoueccsl, MpOUCXOdIIMEe HA CTaausAX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMHA CMBICT H
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX.
[TonoBbIe kKese3bl: CEMEHHUKU U sSUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TameT (CrnepMaro30oujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOI€HE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U cHepMaro30ouoB. OmogoTBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y TO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisius, opraHorere3. IloctamOpuonanbHOe paszButue. TUIbI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HempsMoe (IMUYMHOYHOE). BimsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMETOreHe3 y MIICKONUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHash MOJeb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmoznenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JJyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxy».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B PpAa3BUTHE TEHETHUKU. METOIbl TEHETHUKH (THOPHIOIOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuil). (OCHOBHBbIE T'€HETHYECKUE
noHsTUsA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonoruOpuHOe CKpelIMBaHHEe. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  llUToreHeTHMYeCKHe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymeHnne cueruieHusi reHOB B pe3yibTare
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

W3MeHYnBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKH M HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaiuys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUYMHBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXHMMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBeHuble 3a0o0jeBaHUsS YCJIOBEKA: TCHHBIC OOJIE3HH,
00JIe3HU C HACJEIACTBEHHOM MPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM reHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKHU, TPOQPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYCHUE MEAUITMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTHOPHIHOE  CKpeIIMBAaHWE H  €r0
UTOTCHETUYECKass OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI  JTUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBuEe AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJIOBEKa», «l'eHeTmka mosia», «3aKOHOMEPHOCTH HACJIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka H KUBOTHBIX», «Buubl
U3MEHUYHUBOCTH», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHas ”3MEHUYNBOCTHY.

O6opynoBanue: Mojaenu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanuey», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALIMOHHON KPUBOM.

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

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JTIOMECTHKALUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KyJbTYPHBIX pacTeHuM. LIeHTpbI NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpr,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHH M JKMBOTHBIX. OLEHKa 3KcTepbepa. BIM3KOpoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIy4YCHUE TNOJIMIUIOUJIOB. JIOCTMIKEHMsSI CEINEeKLUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHkeHepus. Kilerounble KyJabTypbsl. MUKPOKIOHAIIBHOE Pa3MHOKEHHE PACTEHUM.
KIiloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoosmempl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBanHos.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKIACHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Jlomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KieTtouHsie KyabTYpel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIJIOM0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJIbI U JOCTHXKEHHUS CEJIEKIHUH DPACTEHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpenanochUlki BO3HMKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopust U €€ MecTO B OMOJIOTHHU. BiusHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenbcTBa dBOJONUU. [laneoHTONOTHYECKHE: TOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, TepeXxoAHbie (OPMBI.
buoreorpaduyeckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI ASBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpENeEHHAsT W3MEHUYMUBOCT,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukpoaBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymme cuiibl ((pakTopbl) 3BOJIOLMKM BUAOB B Ipupoae. MyTalmOHHBINA
MpoIeCC M KOMOMHATHUBHAST M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3osius 1 Murpanus.

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

[Ipucnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkposBomorusi.  PopMbl  IBONIONUU:  (UIIeTUYECKAs, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOIOLHUU.

[IpoucxoxkieHrue OT HecleuuaaTu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS payalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Umnoamanrammm», «OOIIas aereHepanusy,
«/IBmKkymre cunbl 3BomoIuny», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu100o0Opa3zoBaHue», « IKOJOTHIECKOE BU00OPAa30BAHUE.

OO0opynoBaHue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op TJIOJIOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIIPABJICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, Kkoiekius «DOpMbI COXPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wmojnenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NpaKkTHYECKHEe PadOThI:

JlaGopatopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(DOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuHble TpEACTaBICHUS O 3apOXKJICHUM >KU3HU. HaydHble THHOTE3bI
BO3HMKHOBEHHWS >KM3HM Ha 3emiie: a0uoreHe3 W TaHCHepMHs. XHUMHUYeCKas
ABOMIONUS. AOMOTEHHBIM CHUHTE3 OPTaHWYECKUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEepUMEHTATBHOE MOATBEPKICHUE XUMUYECKOU dBOMOINK. HauansHbIe 3Tanbl
ounonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MpPOTOKJIETKU. [IepBbie KIETKM W HX HBOJIOLMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm U nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickass dphl. Ilanmeosoiickas spa u €€ Nepuoabl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mckass 3pa W €€ mnepuoAbl: MAJCOTCHOBBIA, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa U IeoJIOTHYeCKHX mporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacnenctBenHnas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUIEHHE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenblid, Yemoek mnpsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblii. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHue CoOJHEYHOM CHCTEMBI», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOrO MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YepT CTPOCHHUS 4YeJIOBEKa M YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKHMX HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Myisiku — «l[Ipoucxoxkaenne — denoBeka»  (OIOCTHI
aBCTpPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTaliblla, KPOMaHbOHIIA), CJIENKH WIU
U300pakeHHsl KaMEHHBIX OpYAHMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Talnuna, Kouiekuus «DopMel
COXPaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble M NpakTHYecKHe padoThbI:

[Tpaktrueckast pabora Ne 1. «/3yueHrne MCKOMAaEMbIX OCTaTKOB PAaCTeHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3feibl IKOJOTUA. MeToabl S3KOJIOTUUECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abuoTtuyeckue, OWMOTHYECKHE U AaHTPOIOreHHble. JIeHcTBHE SKOJOTHYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTb. DOTONEPUOAN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAue€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPIraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsund. OCHOBHBIE IOKAa3aTENH
NOMYJISILMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIA€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcIeHHOCTH MOMYJISILUU U €€ peryJssius.

JdeMoHCTpPauu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Oopranu3moBy», «®Portonepuoausm», «llonmymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-Ty penbkny, «[luiesbie nenm.

JlaGopaTopHblie M NpakTHYeCKUE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdomorndeckne 0cCOOEHHOCTH PaCTEHUHN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BiusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYTSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumeBas). Buapl-momuHanTtel. CBsizu B
OMOLIEHO3E.

DKkoJjiorudeckne CHUcTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCTeMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: TPOIYILIEHTHI,



KOHCYMEHTBI, PEAYIIEHTh. KpyroBOpoT BEIIECTB U MOTOK SHEPTHUHU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: MPOAYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTD, CAMOPETYJIALHMs, pa3BuTue. CyKueccus.

[IpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTop ycToWuMBocTH »dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemiectBo u ero ¢QyHkiuu. OcobeHHocTu Ouocdepsl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyTroBOpOTHI BEmIeCTB M OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTIIepo/a,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUsT B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEecypcaMd M HX HCIHOJib30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemn muranmsy, «IKoJoTHYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JICWCTBHUSA Ha IIpUpoAy», «DBaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBJISIOMIAS
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBerii d3ddext», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ounochepsi»,
«Pacripoctpanenue xu3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOAe».

ObopynoBanue: Mojenb-anmanKanus « TUnU4Hble OHOLIEHO3bI», Tepbapuii
«PacTtutenbHbIe coobImecTBay, Koeknun «buomnenos», «Bpenurenn BaxkxHEUIITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTEeHUH W
’KUBOTHBIX, TPUHAAJIEKAIIME K Pa3HBIM SKOJIOTMYECKHMM TpYIIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit @enepanmu, n300paK€HUS OXPAHIEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolIMMHUCSA NpPOrpaMM  cpeAaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeamMeTa «buonorus» AOCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, TMPUHSATHIMA B OOINECTBE MpaBUIaMU M HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJICAUIO WU
TPAAUIIHSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE pPeaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTrO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEILCKUX 3a/a4, YBaXXUTEIbHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a cBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILICEHHUE K MIPUPOIHOMY HACJICAUIO U MaMSTHUKAM MPUPOIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTENM CEMEMHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHUE YMOIMOHATILHOTO BO3/IEHCTBUS KUBOU TIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBa, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIMOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37]0POBbIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KypEHUS1);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYyIO IESITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTHYeCKOIr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKHM HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pEIICHMS,;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIpaBJIEHHBIX HAa COXpPAaHEHHE pPaBHOBECHsS B SKOCHUCTEMaX, OXpaHy BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU JIEATECIBHOCTH 3KOJIOTUYECKOMN
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJILTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MPECTABICHUS 00 OKPYXaloIleM MHpPE KaK O €IUMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXAIOMIEro MUPA M MPOUCXOASANINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUYCHHUS HAa OCHOBE HAay4yHBIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTM HAYYHOU JESITEIBbHOCTH, F'OTOBHOCTH OCYILIECTBISATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAyYHON KapTHHBI MHUpa U CHEUU(PHUKY METOIO0B MO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHWE, HM3MEpPEeHHe, JKCIEPUMEHT W JAPYIHX),
yYHUBEpCalIbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), o0ecreunBaroIIre dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYaloIUXCsl, CIIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  yHUBEpCaJbHble y4eOHbIE JEUCTBUA B
ITO3HABATEJIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JJOrHYecKue JeCTBUSL:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(puUKalii, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE MPU3HAKH, YCTaHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl 00BsICHEHUS (DAKTOB U SIBICHUMN
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  Pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITENTbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHUsI PAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYSHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COITMAIBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIa/IeTh HAYYHOU TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauyy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs, HaXOAUTh apryMEHTbl Ui J0Ka3aTelbCTBa
CBOMX YTBEP:)K/ICHUH, 33/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMS U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEW, TMpeJiaraTh OPUTHHAIBHBIC MOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOPMAIMH (TEKCTe Yy4eOHOTo
nocoOusi, HAy4YHO-TIOMYJISIPHOW JUTeparype, OHOJOTHYECKHX CIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbopMyIUPOBATh 3aNPOCHI W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3aj1ay;

mpUOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3INIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (QU3nYecKue u
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOPMYJIbI, ab0peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh M MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO01enme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE€ WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIIHO BBITIOJIHCHUS TIpe/iaraeMoun
3aJlay, YUYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHSI C HWCIIOJIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHS PU PEIICHUH YIECOHOW 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ IOCTH)KEHUIO: COCTABIIITH IUIAH JCHUCTBHM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHWBATh HAECU C IMO3ULIUUA HOBU3HBHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pelIeHus B )KU3HEHHBIX U YYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OILICHUBAThb PUCKM W CBOEBPEMEHHO IPUHHUMATh PELIEHHs II0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOHAIOT crienupuyeckue s yueOHoro npeamera « buomorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH YE€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M MOHATHM:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeEIIeCTB U MpeBpalliecHue
HHEPrUMr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuilt H. 1. BaBuioBa), onpeaensTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE MOJYyUYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS Ui OOBSICHEHHS OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIINX JIIO/IeH, COOMIOIEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPY KAIOIICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  pPAlMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAaCJIEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMs AJIs MpeicKa3aHUsl HAcJIEeJOBAHMs MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEAHNIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHbIE COOOIIEHMUS,
00001mast 6MoIoTHYecKyr0 HH(GOPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBaAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JIJIsl peUIeHHsI )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, SBOMIOIMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI, LEMH MUTAHUA,
AKOJIOTHYECKas TpamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, uepenoBaHusi TiaBHBIX HampaBlIeHUA U
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIIEyeMbIMI BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATWN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIC 3HAHUS ISl OOBSACHEHHS] OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KarOIINX JIFO/IeH, COOII0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYIKAIOIICH
IPUPOTHON cpese, TMOHWMAaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTUH JJIsl pAallUOHATIBFHOTO MPUPOIOTI0JIb30BAHUS;

yMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepeHoca BEIIECTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHHUE BBIMOJIHATh JIA0OPATOpPHBIE M MpakTUYecKhe padoThl, COOII0IAThH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(MOPMALIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
00001mass 6MoIOTHYECKYI0 HH(POPMAIIUIO M3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBo 4acosB

duekTpoHHbIe (LM (pPOBbLIE)

Ne i/m IIpakTH4eckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
b K
1 buoiorus kak Hayka 2 0.5 nommorexa [0
https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edsoo.ru/7f41¢292
. bubnuoreka [{OK
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
4 KusHenesTeapbHOCTD KIETKU 6 Bubmiorexa OK
https://m.edsoo.ru/7f41¢292
5 PazMHOXkeHUE 1 THAMBUAYAIBHOE PA3BUTHE 5 1 bubnuoreka [{OK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 NBMEHYMBOCTD g 15 bubmuoreka [IOK
OpraHU3MOB ’ https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHUH https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne ni/mm IIpakTHYeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI
bubmuoreka [JOK
1 1
IBOIMOIHONHAS OHOOTHA 0 https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"gu3Mel U OKpYIKaroIas cpeaa 5 1 bubnnorexa LIOK
p Py B peA https://m.edsoo.ru/7f41cc74
4 Coo00111eCTBa U DKOJIOTUYECKHUE CHCTEMEI 9 bubmmorexa LHOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC Bpemit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2.5



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 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne ara uudposbie
Tema ypoka IIpakTuyeckue A p
n/n Bcero U3YYCHUS oOpa3oBaTejibHbIE
padoThI
pecypcsbl
CenTabpb bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 3 https://m.eds00.ru/863e¢6122
https://m.edsoo.ru/863e632a
CBs13b OHOIOTHH ¢ 00IIECTBEHHBIMH,
TEXHUYECKUMHU U IPYTUMHU €CTECTBEHHBIMU

2 Py . . . 1 5 https://m.edsoo.ru/863e¢632a
Haykamu, Quiiocodueii, STUKON, ICTETUKON U
MIPaBoOM.

Mertoabl TO3HAHUS )KUBOW MTPUPOJIBI.

3 ITpakTuyeckas padora Ne 1 «Mcnons3oBanue 1 0.5 10 bubmmnoreka HOK
Ppa3IUYHBIX METOAOB IIPU U3YUEHUN ' https://m.edsoo.ru/863e6122
OMOJOTMYECKUX O0OBEKTOBY
Ponw 6uonoruu B popmupoBaHuu

4 . ¢ pv p 1 12 https://m.eds00.ru/863e6122
COBPEMEHHOU HAYyYHOU KapTUHBI MHUpA.

5 Cucrema OMOTOTHYECKUX HAYK. 1 17 https://m.eds00.ru/863e¢6122

6 buonorunueckue cucremsl, NpoOLECCHl U UX 1 19 bubmuorexa [IOK
HU3y4eHHUE https://m.edsoo.ru/863e6564
CaoiicTBa OMOCHCTEM U UX pa3HOOOpas3ue. 1 24 https://m.edso00.ru/863e¢6564
YpoBHU OpraHu3aIuu OuocucTeM 1 26 https://m.edso0o.ru/863e6564

9 XUMHUYECKUN COCTAB KIIETKU 1 oxT Bubmmorexa [IOK

’ 1 https://m.edsoo.ru/863e674¢

10 XHUMHUYECKUE DIEMEHTBI: MAKPOIJIEMEHTHI, 1 https://m.edsoo.ru/863e674¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

MHKPOAJICMEHTBI. 3

11 Bona u MmuHepanbHbI€ BEIIECTBA. 8 https://m.edsoo.ru/863e674¢

12 benku. CocTaB u cTpoeHne OEIKOB 10 bubmorexa [IOK

https://m.edso00.1ru/863e6b72

AMUHOKHUCIIOTHI — MOHOMEPHI OEJIKOB.

13 He3amenumeble 1 3aMEHUMbIE aMUHOKHCIIOTHI. 15 https://m.edso0o.ru/863e6b72
AMMHOKHUCIIOTHBIN COCTaB.
YPOBHU CTPYKTYphI OEITKOBOI MOJIEKYJIBI

14 (mepBu4Has1, BTOpUYHAs, TPETUYHAS U 17 https://m.edsoo0.ru/863e6b72
YEeTBEPTUYHAS CTPYKTYPA).

15 Xunirieckie CBOHCTBA GenKoB. 22 https://m.edso0.ru/863e6b72
buonorndeckue GyHKIINN OEITKOB.
depMeHThI — OHOJOTHYECKHE KaTaTu3aTophl.

16 Jlaboparopnas padota Ne 1 «3yuenue 0.5 94 bubnnoreka [JOK
KaTAJIMNTUYECKOU aKTUBHOCTH ()epMEHTOB (HA https://m.edso00.ru/863e6b72
MIpUMepe aMuJIa3bl WK KaTanaasbl)»

17 Kodepmentsl. Butamunst. Flos https://m.eds00.ru/863e6b72

18 VYrneBoibl: MOHOCAXapUabl, AUCAXapUIbl U g bubnnorexa [JOK
MOJIUCaXapUIbI. https://m.eds00.ru/863¢6870

19 buonornueckue GyHKIIUN yTIIEBOIOB. 7 https://m.eds00.ru/863e¢6870
Jlunuaer: Tpurnuuepubl, Gochoaunuabl,

20 crepounsl. ['uapodunsHO-THIPOGOOHBIE 12 https://m.edso00.ru/863e¢6870
CBOICTBA.

21 buonorudeckue GyHKINUN JTUTHUIOB. 14 https://m.edso00.ru/863e¢6870

bu6muoreka [JOK
22 HyknenHoBbie KUCTOTBI. 19 https://m.edSO(]fru/863e6d50
23 Crpoenue u pynkuuu JJHK. Ctpoenue u 21 https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

¢ynkuuu PHK.

24 AT®: ctpoenue u PyHKITUH. 26 https://m.edsoo.ru/863e6d5c
25 HcTopus u MeToabl U3yUYEHUS KIETKU. 28 Bu6muoteka [JOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
e
26 KieTka xak memocTHas )KuBasg CUCTEMA 's' « https://m.eds00.ru/863e¢6e88
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
Jlaboparopuas padota Ne 2 «/3yueHue bubnnorexa [JOK
27 CTPOEHUS KJIETOK PACTEHHM, )KUBOTHBIX, 0.5 5 https://m.edsoo.ru/863e6ff0
rpu0OB 1 OaKTEepUil 1O MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
FOTOBBIX MUKpOITpEIapaTax u uX OMUCAHUE)
bubnunoreka LIOK
28 06 §] 10
MCH BEICCTB M METABOTMIM https://m.edsoo.ru/863e766¢
29 doTtocuHTE3. XEMOCHHTES 12 Bubmiorexa HOK
https://m.edsoo.ru/863¢7c¢98
bubnmorexa LIOK
30 DHepreTUYeECcKuii 0OMeH 17
p https://m.edsoo.ru/863¢e7aae
I'mukonu3s. bpoxxeHue u ero BUIBbI.
31 Kucnoponnoe okucnenue, uin KJI€TO4HOE 19 https://m.edsoo.ru/863¢e7aae
IBIXaHUE.
JKu3HeHHBIN UK KJIETKH. JIeneHne KIeTKH.
Muro3s. JTaboparopHas padora Ne 3
32 «Habmro eHI/II; MI/IIT)osa 11: KJIETKaX KOHYHMKA 0.5 24 bubmaorexa LOK
g ’ https://m.edsoo.ru/863e7dc4
KOpEeIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax»
13 buocunres 6enka. Peakuust MaTpuaHOTO 26 but6mmorexa [IOK
CHUHTE3a https://m.edsoo.ru/863e¢796¢
34 Tpancnsamus — 6unocuaTe3 O€Ka bubnuoteka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edsoo.ru/863e796¢
bubnunoreka LIOK

35 Hexknerounsie opMbl 3KU3HU — BUPYCHI
$op py https://m.eds00.1ru/863e7540
bonesnn pacTeHui, )KUBOTHBIX U YEJIOBEKA,
BbI3bIBacMbIC BUpycamu. Bupyc
36 Py Py https://m.eds00.ru/863e¢7540
nMMmyHozaeduuTa yenoseka (BUY) —
Bo30yutTens CITN/a.
O6o0mmaromui ypok 1mo Teme:
37 " HIAIOILIH YPOITO TeM " https://m.edso00.ru/863e7540
JKu3HenesaTeIbHOCTh KICTKH'.
KieTodHbBIN IUKII, MIIX JKU3HCHHBIN ITHKII
38 t H https://m.eds00.ru/863e7540
KJICTKHU.
bubmuoreka [IOK
39 ®opMbl pa3MHOKEHUSI OPIraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
Jenenue kineTku — MuTo3. CTaguu MUTO3a.
[Ipomneccel, MporCcXoasIre Ha pa3HbIX
40 pon - TP U pv https://m.edsoo.ru/863e7f4a
CTaIMsIX MUTO3a. broornueckuii CMbICIT
MHTO3a.
bubmmoreka IIOK
41 Metios
https://m.edsoo.ru/863e7f4a
CtpoeHue xpoMocoM. XpOMOCOMHBIH Habop
42 — KapuoTull. JIMIIIOUAHBIN U TaIIONUTHBINA https://m.edsoo.ru/863e7f4a
XpOMOCOMHBIE HAOOPBI. XpOMaTH/IbI
OO6pa3oBanue U pa3BUTHE MOJOBHIX KIETOK.
43 OmnonoTrBopenue. Jlaboparopuast padora Ne 4 0.5 bubnuoteka [JOK
«M3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOTpEnapaTax»
but6mmoreka [IOK
44 NHnuBuayanbHOE pa3BUTHE OPraHU3MOB

https://m.edsoo.ru/863e8436



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

45 [TocTaoMOpHOHANTBHOE PAa3BUTHE. https://m.edsoo.ru/863e8436
Poct u pazsutue pactenuii. OHTOreHe3

46 LIBETKOBOTO PACTEHHS: CTPOCHUE CEMEHHU, https://m.edsoo.ru/863e8436
CTaJNU Pa3BUTHUA.

47 Obobutaroutnii ypok 1o eme: "PaBMHOX(eI‘_‘IHe https://m.edsoo.ru/863e8436
Y MHJUBH]1yalbHOE Pa3BUTHE OPraHU3MOB'.

43 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubmmoreka [JOK
U3MEHYUBOCTH https://m.eds00.ru/863e8612
Metopl reHeTUKH (THOPHI0IOTUIECKUH,

49 HHTOFeHeTquCKHﬁ’ MOJICKYIAPHO- https://m.edsoo.ru/863e8612
reHeTu4eckuii). OCHOBHBIC T€HETUYECKUE
MTOHSTHS.

50 3aKOHOMEPHOCTHU HACIEAOBaHUS IPU3HAKOB. bubnnorexa [JOK
MoHOTHOPHIHOE CKPEIUBAHUE https://m.edso0o.ru/863e8878
3aKoH equHO00pa3us TMOPUIOB MIEPBOTO

51 nokoJieHus. [IpaBuno noMuHUpOBaHMs. 3aKOH https://m.edsoo.ru/863e8878
pacuIeruIeHHs IPU3HAKOB.

5 I'mnoresa uncrorsl ramer. [lonHoe n hitps://m.cds0o.ru/863¢8878
HEMOJIHOE TOMUHUPOBAHHUE.

53 JuruOpuaHoe cKkpemuBaHue. 3aKoH bubnnorexa [JOK
HE3aBHCUMOT'0 HACIIEAOBAHUS MPU3HAKOB https://m.edsoo.ru/863e89a4
AHanu3upyollee CKpeluuBaHue.

54 Henoxbsoparie aHami3upyromero https://m.edsoo.ru/863e8878
CKpEUIUBaHUS JIJIsl ONPEICTICHUS TeHOTHUIIA
ocoou.

CuemnieHHOE Hacle/I0BaHNE NPU3HAKOB. BuGmrorexa LOK

55 JlaGopatopnas pabora Ne 5 «M3ydenue 0.5

PE3YJIbTATOB MOHOTI/I6pI/II[HOFO n

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8c60

TUTUOPUTHOTO CKPEUTUBAHUS Y APO30IITBI
Ha FTOTOBBIX MUKPOITpETiapaTaxy

XpOMOCOMHas1 TEOPUS HACIEACTBEHHOCTH.
I'enernueckue kapthl. [Ipodeccus

56 PENPOAYKTOIOT-Bpay, ClIELUATU3UPYOLIUNCA https://m.edsoo0.ru/863e8878
Ha BOIIPOCAX PENPOLYKTUBHOIO 30POBBS
MY>KYUH U JKCHIIHH,

57 ['enetuka nomna. HacnegoBanue npu3HakoB, bubnnorexa [JOK
CIICTUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
H3menunBocth. HenacneacrBenHas
M3MEHYMBOCTH. JIaboparopHas padora Ne 6.

58 N3yyenne MoauduKamoHHOM 0.5 Bubmiorexa OK

https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IOCTPOCHHUE BApUAIIMOHHOTO
psila ¥ BapuallMOHHOM KPUBOW»
HacnencrBenHass ”3AMEHUYNBOCTb.

59 JlaGopatopnas pabora Ne 7. « AHanu3 0.5 bubmuoteka [IOK
MyTalui y 1po30(pHiibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bubnmorexa LIOK

60 Penrerika Henonexa https://m.eds00.ru/863e¢8d78
PesepBHrIil ypok. O6001IeHHE 10 TeMe

61 «HacneacTBeHHOCTh ¥ UBMEHUYHUBOCTh
OpraHU3MOB)

62 Cenekius Kak HayKa U Ipolece bubnuorexa [IOK

https://m.eds00.ru/863¢9214

63 MeTobl U JOCTUKEHHUSI CEIEKIIUU PACTEHUN but6mmorexa [IOK
M )KMBOTHBIX https://m.eds00.ru/863¢9214

64 JloCTHXEeHHs CEeNEeKIIMU PACTEHUM, ) KUBOTHBIX



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

1 MUKPOOPTraHU3MOB.

65

buortexnosorus kak orpacib NPOU3BOJICTBA

bu6nmmoreka [IOK
https://m.edso0.ru/863e¢9336

66

Kiierounas unxenepus. Knerounsie
KYJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKECHUE
pacrenuii. KitonupoBanue
BBICOKOIIPOIYKTHUBHBIX
CEJIbCKOXO35IICTBEHHBIX OPraHU3MOB.

https://m.edsoo.ru/863e¢9336

67

68

DKOJOTUYECKHUE U ITHICCKHUE TTPOOIICMEI.
I'MO — renetnuecku MOAU(DUITIPOBAHHEIE
opranusmsl. [Ipodeccus sxoior.

O6o0maromuit ypok 1o kypcy o6uonorus 10
KJ1acc.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://m.eds00.ru/863¢9336

https://m.eds00.ru/863¢9336
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11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Bcero Kontpoakueie  Ipaxruecikue f{lsyqeﬂnﬂ :)Iﬁl?al;osaTenbﬂue
padoThI padoThI pecypen

1 DBOJIIOIUS U METOJIbI €€ U3YUCHUS 1 CeH bubmorexa HOK

2 https://m.edsoo.ru/863ea20e
[Ipennockuiku BO3HUKHOBEHUS

) ABOJIIOIMOHHON TEOPUHU. 1 6
DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B
OMOJIOTHH.

CBuUIETENIBCTBA SBOJIIOIUH.
[TaneonToNnOrMYECKHE:

3 MOCJIEIOBATEIbHOCTh TOSIBJICHUS 1 9
BHUJIOB B TTAJICOHTOJIOTUYECKOM
JIETOTINCH, TIEPEXO0IHBIE ()OPMBI.

OMOPHOIOTHYECKHE: CXOJCTBA U

4 pa3ianurs SMOPUOHOB Pa3HBIX BUIOB 1 13
MMO3BOHOYHBIX.

CpaBHUTENBHO-aHATOMUYECKHUE:

5 TOMOJIOTUYHBIE, aHAJIOTUYHEIE, 1 16
pyIUMEHTapHbIE OpraHbl, AaTABU3MBI.

6 HcTopus pa3BuTHs npeacTaBieHuil 00 | 20 bubnnoreka [JOK
SBOJTIOIIUA https://m.eds00.ru/863e¢9570
OpomonronHas teopust Y. lapsuna.

7 IIpeanocbuIKM BO3HUKHOBEHUS 1 23

JapBUHHU3MA. JIBI/I)KYHII/IG CHIJIBI



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

10

MuUKpOo3BOTIOLIHS

JBwxymue cuitbl (pakTops)
SBOJIIOIIMH BUJIOB B IPUPOJIE.
MyTaluroHHBIN NpoLecc U
KOMOHMHATUBHASI U3MEHUYHUBOCTb.

[omynannoHHbIE BOJIHBI U Ipeiid
resoB. M3omsmus u Murpanus.

27

30

OKT

bubmuorexa [JOK
https://m.edsoo.ru/863e9¢cle

11

[Momynsanus xak ’eMeHTapHas
€/IMHUIIA BUJIA U YBOJIIOIHH.
JlaGopaTtopnast pabota Ne 1
«CpaBHeHME BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)

0.5

bu6mmorexa [IOK
https://m.edso00.ru/863e99¢c6

12

13

JIBrokytue cuibl (3IeMeHTapHbIE
(axTOpBHI) IBOTIOLUT

EctectBeHHbIi1 0TOOD U ero (hopMbl

11

14

bubmuorexa [JOK
https://m.edsoo.ru/863¢9da4

bu6mmoreka [JOK
https://m.edso00.ru/863¢9ed0

14

Pe3ynbraTsl 3BOMIONNN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. JlaboparopHas
pabota Ne 2 «Onucanue

HPHUCIIOCOOJICHHOCTH OpraHu3Ma U eé

OTHOCHUTCIIBHOTO XapaKTepa»

0.5

18

bu6mmoreka [JOK
https://m.edsoo.ru/863e9fde

15

Bun u BunoobpazoBanue. Kpurepun

Buga. OcHOBHBIE (HOPMBI

BH1000pa30BaHMs: Teorpapuieckoe,

9KOJIOTHYECKOE.

21

16

Hamnpasnenus n myTH MakpO3BOJIIOIIUN

25

bubmuorexa [JOK
https://m.eds00.ru/863e9cle



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

@DOopMBI 3BOTIOLINN: (PUIIETHYECKAS,

Hosnbpb
17 JIMBEPTreHTHAs, KOHBEPIeHTHAas, 4
napajuienbHasl.
18 Heob6patumocts 3BOMIOLMN 8
[Ipoucxoxnenue ot
19 HECIIEHUATIM3UPOBAHHBIX PEIKOB. 1
[Iporpeccupyromas crienain3anus.
AJnlanTiBHAas paauanus.
20 O0600manmuil ypok o TeMe: 15
"DBomonuoHHas ouoaorus'.
21 Hcrtopus sxu3Hu Ha 3emiie U METObI 18
e€ U3y4yeHusl.
” ['unoTte3bl MPOUCXOXKACHUS KU3HA Ha 29 bubnnoreka [JOK
3emuie https://m.edsoo.ru/863ea5a6b
Hayunsbie runote3bl BO3HUKHOBEHUS
23 JKU3HU Ha 3emiie: abuoreHes u 25
MaHCIIEPMHUS.
4 PazButue xxu3HM Ha 3emMIie 1o Ipam U 29 bubnuoteka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
) HauannHbIe 3TaIlbl OMOJIOrTYECKOM Jek
> spommonnu. I'unoresa PHK-mupa 2
OCHOBHBIE 3Tarbl YBOIOLUN
PacCTUTENBHOTO U JKUBOTHOT'O MHUpA.
26 [IpaxkTuueckas padora Ne 1 «3yuyenue 0.5 6 bubmmorexa [TOK
¢ https://m.edsoo.ru/863ea8bc
MCKOITAeMBIX OCTaTKOB PaCTEHUH U
JKAUBOTHBIX B KOJUTCKITHSIX)
97 CoBpeMeHHasl cucTeMa OpraHu4ecKoro 9 bubnmuotexa [JOK

MHpa

https://m.edsoo.ru/863ca48¢e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

28

29

30

31

OCHOBHBIE 3Tarbl HBOJIOIUN
pPacTUTEIHHOTO U KUBOTHOTO MHPA.
Apomop(}o3sl y pacTeHH 1
*KUBOTHBIX. [losiBIeHME, pacuBeT U
BBIMHpPAHUE TPYIII KUBBIX
OpraHU3MOB.

Cucrema OpPraHn4€CKOIro Mupa Kaxk
OTpaXCHUE DBOJJIIOLUH. OcHOBHEBIE
CUCTCMATUYCCKUC I'PYHIIbL
OpraHnu3MoB.

DBOJIOIKS YeTIOBEKa (aHTPOIIOTEeHE3)

JBuxyuiue cuibl (hakTopsbl)
aHTPOIIOTeHE3a

13

16

20

23

bu6mmorexa [IOK
https://m.edsoo.ru/863eac2c

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

32

OCHOBHBIE CTaIMH IBOJIOLINH
yenoBeKa. Tpyl aHTPOIIOIOrOB U UX
BKJIQJl B Pa3BUTHE HAYKHU, TEXHUKHU U
HCTOPUH KYJIBTYP U HAPOJOB Pa3HBIX
CTpaH.

27

33

UYenoBeueckue pacsl U IPUPOIHBIE
aJlanTalyy 4eI0BeKa

bu6mmoreka [IOK
https://m.edsoo.ru/863eaca2

34

35

O00011IEHNE TT0 TEME
«BO3HI/IKHOBGHI/IC H paSBI/ITI/Ie KU3HU
Ha 3eMIiie»

Okonorus kak Hayka. [Ipodeccus -
DKOJIOT.

36

MeToabI SKOJIOTHYECKUX
HACCIIENOBAHUI. DKOJIOTMUYECKOE
MHPOBO33PEHUE COBPEMEHHOTO



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

YCJIO0BCKaA.

37

38

39

40

41

42

43

Cpenbl OOMTaHUS U SKOJIOTUYECKHE
baxTops

AOluotndeckue (HakTopsl.
JlaGopaTtopHnast pabota Ne 3.
«Mopdonornueckue 0COOCHHOCTH
pacTeHM U3 pa3HbIX MECT OOUTAHHSD.

[TpucnocobieHus OpraHu3MoB K
JIEHCTBUIO aOMOTHYECKHUX (DaKTOPOB.
Jlaboparopnas pabota Ne 4. «Bnusinue
CBETa Ha POCT M Pa3BUTHE YEPCHKOB
KOJICyCa.

buotnueckue hakTopsl

[Tapa3utusm, koomneparus,
MYTYyaJu3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcalIu3M, HEUTpaJIU3M.

3HayeHne OMOTHYECKUX
B3aUMO/ICHCTBHIA JJIs1 CYIIIECTBOBAHUS
OpPraHU3MOB B ITPHPOTHBIX
cooOI1ecTBax.

DKOJIOTUYECKUE XapaKTEPUCTUKU
HOITYJISIUH.

0.5

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK
https://m.edsoo.ru/863eb348

44

OcCHOBHBIE TOKA3aTENIN MMomyJisIquu
[Tpaktuueckas padota Ne 2 «Ilogcuér
IIJIOTHOCTHU HOHy.]'IHHI/Iﬁ Pa3HbBIX BHIOB
pacTeHuin»

0.5



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

O06o0manmull ypok 1o TeMe:

45 "Opranu3mMbl U OKpy»Karomias cpeaa'.

46 Coo0riecTBa OpraHu3MoOB — bubnunoreka HOK
Ouo1IeHO3 https://m.edsoo.ru/863eb46a
CtpykTyphl OMOLIEHO3a: BUAOBAS,

47 IPOCTPAHCTBEHHAs, TpOPHUECcKast
(mumieBas). Buabsl-nomuHanThl. CBS3M
B OHOLIEHO3E.

43 DKOJIOTUYECKUE CUCTEMBI bubnnorexa [HOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OYHKIUOHATIBHBIE KOMIIOHEHTHI

49 HKOCUCTEMBI: POAYLEHTBHI,

KOHCYMEHTBI, PEIyLICHTHI.
KpyroBopot BemecTs 1 NOTOK

50 SHEPTuu B 3Kocucreme. Tpopudeckne
(nuIEeBbIE) YPOBHU 3KOCHUCTEMBI.

OcHOBHBIE TIOKA3aTENIN DKOCUCTEMBI.

51 Dxonorndeckue nupamuasl. CBoiicTBa bubmmorexa [IOK

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

52 IIpupoaHbIE S5KOCUCTEMBI

53 AHTpPOTIOTEHHBIE YKOCUCTEMBI
buonornyeckoe u X0351UCTBEHHOE

54 3HAUEHUE arpo’KOCUCTEM U
ypOO3KOCHUCTEM.
buocdepa — rmobanbHas sxocucTeMa bubnnoreka [JOK

> 3emun https://m.edsoo.ru/863ebbSe

56 buopaznoobpasue kak paxtop

YCTOMYHUBOCTH SKOCHCTEM.



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

CoxpaneHue OMOJIOTUYECKOTO
pa3HooOpa3us Ha 3emIie.

57

VYuenue B. U. BepHaackoro o

ounoctepe. ['panutsl, cocraB u
cTpyKTypa 6uochepsl. XKusoe
BEIIIECTBO U €ro (DyHKIIHH.

58

59

60

3aKOHOMEPHOCTH CYIICCTBOBAHHUS
ouocdepsr

Ocobennoctu 6nocheps! kak
rJ100aTbHOM KOCHCTEMBI.
JluHaMu4eckoe paBHOBECHUE U
obOpaTHas cBs3b B Ouocdepe.

KpyroBopoTsI BemiecTs u
OMOT€OXUMHUYECKUE IIUKITBI DIIEMEHTOB
(yrnmepona, azota). 30HaJILHOCTh
o6unochepsl. OCHOBHBIE OMOMBI CYIITH.

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

61

UYenoseuecTBo B Onocdepe 3emin

62

63

CocyuecTBoBaHN€e NPUPOABI U
YeJI0BEUECTBA
AHTpPOIIOT€HHbIE U3MEHEHHUSI B

ouoctepe. ['modbanpHbIE
9KOJIOTUYECKHE TIPOOIIEMBI.

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

64

Coxpanenue 6uopazHoo0pa3us Kak
OCHOBA YCTOMYMBOCTU OHOC]EPHI.

65

66

OcHoBa paloHaIbHOTO yIPaBICHUS
IIPUPOAHBIMHU PECYPCAMH U UX
HCTIONIb30BAHMUE.

I[OCTI/I)KGHI/IH OMOJIOTHH H OXpaHa



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

IIPUPOJIBI.

67

68

O06o0maromuii ypok 1mo Teme:
"Coo0111ecTBa ¥ DKOJIOTHUECKHE
CUCTEMEI".

O6o006menue o Kypcy ouosorus 11
KJiacc

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



