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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (OPMHUPOBAHUIO COJACpPNKAHUSA YyueOHOTo MpeaMmera
«buosiorus» CcoCTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, coJlepKaHus, pPe3yJbTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
MPUHINNAX, XaPAKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnernuduke 0Moyoruu, €€ 3HaYCHUH B NTO3HAHUU >KHUBOUW MPUPOIBI U 0OECIICUCHUH
CYIIECTBOBaHMS 4esroBedeckoro ooOmiectBa. COrjacHO Ha3BAHHBIM MOJIOKEHMUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHOoro mpeamera «buosorus», omnpeaenser o0s3aTellbHOe MPEAMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYypy, pacopeielieHue 1o pa3feinaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOTr0 MaTepuana ¢ yuéToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOmMXCsl.

B nmnporpaMmme mo OuoJIOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMUPOBAHMM OCHOBHBIX BHUJOB YueOHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUeOHBIX JEHCTBUM OOYYarOIMIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUU OHOJOruu, Ojarojapsi yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUYECKOTO MBIIUICHHUS, PEJICTABICHUN O 3[I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[TosTOoMy Hapsay ¢ U3y4YeHHEM OOIIEOMOJIOrHYECKUX TEOPUM, a Tak)Ke 3HAHUM O
CTPOCHUH JKUBBIX CUCTEM PA3HOT0O PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JieBaHUN YeIoBEKa, MEJIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH



ydeOHOoro mpeamera «buonorus» MpoJUKTOBAHO HEOOXOIMMOCTBIO OOecreueHus
YCJIOBHM JUIsl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 MIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonorust Ha ypoBHE cpemHero o0miero oOpa3oBaHUS 3aHUMAEeT Ba)KHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TPU3HAKaX — YPOBHEBOW OpraHM3allid U HBOJIIOIUHU, CO3JAET
yCJIOBMSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(yHKIMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odpasa
KHU3HHU, SKOJOTHYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAaKXKE JUJIsl pELICHHs] BOCTIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydyenne Ononsoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEIJICKTYyalIbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJbTYphl, CIOCOOCTBYET MHTErpalliy OHWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEICHUs TMOAXOJ0B K OTOOpYy H
CTPYKTYpUPOBAaHUIO €ro COAEpKAaHMs, IPEICTABICHHOIO B MpPOrpaMMe IO
OHnoNIOTHN.

Ot60op coxepxkanusa ydeOHoOro mpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OOYyYaloIUecs: TOJKHBI OCBOMTH 3HAHWUA M yMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJIbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEICHHUE
YeJIOBEKa B OKPYJKAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U TPAKTUUYECKoM AesTeabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPbIE CITY>KaT OCHOBOM I (pOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypupOBaHUE COJAEpX)aHUs Yy4eOHOro maTepuajsa B NpOrpaMme IO
OMOJIOTMM OCYIIECTBICEHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJIETICHBI CIIEAYIOIINE COAepKaTeIbHble TUHUN: «bruonorus kak Hayka. Metoabl
HAay4yHOIro To3HaHus», «Kierka kak Ouonormyeckas cuctemay, «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3yuyeHus: yuyeOHoro npeamera «buonorus» Ha 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIy>KalluX OCHOBOM
11t (OpMUPOBaHUS MPEICTABICHUNM O E€CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBLAAIOMIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEIUICKTYalbHbIX H
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJbTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN U OMNbITA, IOJYYEHHBIX MPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JIESITEIBHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
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 JEATEIBHOCTHA IO OTHOLIEHHUIO K OKPYKAIOIIEN Ccpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OO0S3aTENIbHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaAMETHOI 00nacTh « EcTecTBEHHO-HayUHbIE NPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJEPKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JPYTUMHU €CTECTBEHHBIMH HayKaMH, (puiiocopueil, ITUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
u3MepeHue, kiaaccuukanus, MOJETUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, Jx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl MO3HAHMS JKUBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcrmonb3oBaHHWE pa3IWYHBIX METOJOB MPH
M3yYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. ’KuBble cucteMbl U UX OPraHU3ALMSL.

KuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEpHBIA.

JdeMoHCTpanuu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, « YPOBHU OpTraHU3alUU
KUBOU MIPUPOIBD.

Oo6opynoBanue: Mmojaenb Mojiekyisl JJHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIETKU. XHUMHUYECKHE DJJIEMEHTBHI: MAKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMK BOABI M MHUHEpaJIbHBIX BemleCTB B KkieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3aMeHnMbIE M 3aMEHMMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIMA COCTaB. Y POBHU



CTPYKTYphl ~O€IKOBOW MOJEKyibl (TEpBUYHAs, BTOPUYHAs, TPETHYHAS U
YETBEPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOICTBa OenkoB. buonornuyeckue
byHKIIUN OETKOB.

®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHsbl.
OTnuuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIN3aTOPOB.

VYrneBoasl: MoHocaxapuabl  (TJIOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [uapoduibHO-
ruapodoOHble  cBoiicTBa. buosornueckue GyHkuuu aunuaoB. CpaBHeHHE
YIJIEBOJIOB, OCIIKOB U JIMMHUIOB KaK ICTOYHUKOB SHEPTHUHU.

HykneunnoBeie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIUH.

[{utonorus — Hayka o kieTke. Kiietounas teopus — mpuMep B3aMMOIEUCTBUS
unen u (paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yUeHUS KIIETKHU.

Knerka xak 1enoctHas >kuBas cuctema. OOmme NpU3HAKU —KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
cUCTEMa CUHTE3a OelKa.

Tumel KJIETOK: JyKapuoTHUeCKas U Mpokapuotuyeckas. OCOOCHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBLHON, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOUHAs CTEHKA, TITUMKOKAIUKC, UX
¢bynkuuu. [na3zmarnueckas memOpana, e€ ceoiictBa U PyHkuu. LluTomnnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JIIC, ammapat ['onbmxw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHoOWbl KIETKU: MHUTOXOHJIIPUH, IJIACTUJIBI.
[Ipoucxoxxenrne MUTOXOHJpUN W TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpraHOUJbl KJETKH: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPHUOJU, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BriTtoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue spa: siaepHas o0oI04Ka,
KapHoIlUia3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

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

[narpammer:  «PacnpeneneHne XMMUYECKHX AJIEMEHTOB B HEXHUBOU
npupoze», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.



Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJBIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIb OelKay,
«Ctpoenne ¢pepmentay, «Hyknennosbsie kuciotel. JJHK», «Ctpoenune momnekyb
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKONW KIIETKNY,
«CTpoeHue sapa KIETKn», « YTIIEBOAbD), «JIumuasn.

ObopynoBaHue: CBETOBOM MHKPOCKOM, OOOpyAOBaHHME MJisi TMPOBEACHUSA
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopHas pabota Ne 1. «l/3yueHue KaTaJIUTUYECKON AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTajla3bl)y.

JlabopatopHass pabota No 2. «M3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALINS (TUIACTUYECKUM OOMEH) U
JUCCUMUJIISIIINSA (PHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€IMHOr0 Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHbiid. Ponb GpepmeHToB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunTte3. CBeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHUHTE3UPYIOIKe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTudyeckuii oOMeH B KJeTKe. PacierieHune BelecTB, BBbIICICHUE U
aKKyMYJUpPOBAaHME DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabl. KucnopogHOe OKHCIIEHUE, WU KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsauus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubGocom B
OouocuHTe3e Oenka.



Hexnerounsie popmbl xu3Hu — BUpychl. MicTopust oTkpbiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS ¥ JKHU3HCHHOTO IIMKJIA BHUPYCOB.
bakrepuodarn. bonesnm pacTeHmid, >XKUBOTHBIX M YEJOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMUIY) — BozOyautens CIIM/a.
OOpatHass ~ TpaHCKpHUIIMA, peBepTaza W uHTerpasza.  lIpodunakruxa
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

[Toptpetsl: H. K. Konbios, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunel nutanusy, «Metadbomuzm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Xiopormitacty, «®Potocuntes», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbM nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJTHK».

Oo6opynoBanue: monenu-anminkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», « CTpoeHue KIEeTKu», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre M1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil 1IUKII, WM >KU3HEHHBIM LMK KJIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JunimonuaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTosioOrMUEeCKHEe OCHOBBI PAa3MHOKEHUS W  HWHJIMUBUIAYAJbHOTO  PAa3BUTHUA
OpPraHUu3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi rTuOEIb KJIETKH — aronTo3.

@DopMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nmoyioBoe. Bunbl 6ecrnosnoro
Pa3sMHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAaHUE OJHO- W MHOIOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYUS OT OECTIOJIOTO.

Meito3. Cranuu Mmeino3a. IIporecchl, Npoucxoadiine Ha CTaguaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy YKHUBOTHBIX.
[TonoBeIie xese3bl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrepMaro30oujl, SHUIEKJIeTKa) — CIepMAaTOreHe3 U OBOI€HE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIuiog0TBOpPEHUE.
[TapTeHnorenes.



NunuBunyanpHOe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpyisus, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, Hempsmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YpOACTBA.

Poct u pasButne pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuier u  cxembl: «DoOpMbI pa3sMHOXKEHHSI OpPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHEY, «] aMETOTreHe3 y MIICKONUTAIOIINX U
4yesioBeKka», « OCHOBHBIE CTaJUM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CnepMato30u sl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHuTHash MOJeNb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGopatopuas pabora Ne 3. «HaOmromenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOMpEnaparaxy.

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

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTnku. Ponbs nurtosioruun
1 SMOPHOJIOTHH B CTAHOBJICHHMU TCHETHUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHEC TEHETUKH. MeETOIbl TEHETUKH (THOPHI0JIOTHICCKHM,
[UTOTCHETUYECKUH, MOJEKYJISIpHO-TeHETHYeCKHi). (OCHOBHBIE T'€HETHYECKHUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTIOJb3yEeMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuHOe CKpenMBaHue. 3aKOoH eAuHooOpa3usi THOPUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdeckHe  OCHOBBI  JUTHOPHIHOTO  CKpCIIUBAHUS.
AHanuzupytolee ckpeumpanue. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
TUTSI OTIPEICIICHNSI TEHOTHIIA OCOOH.



CuennieHHoe  HacineAoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapylieHne CueruieHus TEHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPHUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka nosia. XpoOMOCOMHOE ONpPEAEICHUE TMoa. AyTOCOMBI U TOJOBBIE
XpoMocOMBL. ['omorametrneie M reTeporaMeTHbie oOpraHusmbl. HacnenoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUIbI ©3BMEHYMBOCTH: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbBIN psifi U BapuallMOHHAsi KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTHMBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMPUYUHBI MyTaluil. MyTareHHble (pakTophbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacieAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHUCCKUM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnencTtBenuble 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HU C HACJEACTBEHHOM MPEpacroyiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTanud. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE METUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCTpanuu:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
UTOTE€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«lluTonornyeckre  OCHOBBI ~ JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLUCIUIEHHOTO ¢ mnoyioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl



U3MEHUYMBOCTHY», «MoaudukannoHHas W3MEHUYMBOCTH», «HacmemoBanme pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYHNBOCTHY.

ObopynoBanue: Moaenu-anuIMKa «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «Jpozoduna» (HOopMa, MyTaruu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlaGopaTopHble ¥ NpaKkTUYecKUue padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(HIIbl HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON U3MEHUNBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

JlaGoparopHas pabota Ne 7. «AHanu3 MmyTanuil y apo30(uiibl Ha TOTOBBIX
MHUKpOIIpernapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEJNEKIUH W JIOMECTUKALMS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOTooOpa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMU pacTeHUW U KUBOTHBIX. OIllEHKa 3KcTepbepa. bInM3KOpoaCcTBEHHOE
ckpenuBanue — HUHOpuAMHT. Ywucras nuHusa. CKpellMBaHUE YHCTHIX JUHUMH.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPUIMHT.
Otnanénnas rtubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4YEHUE TONUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHUM, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOunantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepud. Kietounsle KyJlbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHHUIA.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Okojornueckue W dTtudeckue  mpoosmempl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmuubr u cxembl: kKapta «lleHTpbI MPOMCXOXKICHUS W MHOTOOOpa3us
KYJbTYpPHBIX pacTenui», «[lopoabl ToMalHUX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. liBaHoBay,



«Ilomumnongus», «OO0bekThl OuoTexHOMOTUMY», «KileTouHble KyIbTypsl U
KJIOHHpOBaHHe», « KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopynoBaHue: MyJISKY TUIOI0B M KOPHETIIOA0B TUKUX (OPM U KYJIBTYpPHBIX
COPTOB pacTeHui, repoapuil « CenbCKOX03511ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JIOCTHXKEHHUS CENEKLMU PpacTeHUl u
KUBOTHBIX (Ha CEJIEKIIHOHHY IO CTaHIIHIO, TUIEMEHHY IO bepmy,
COPTOHMCIIBITATENbHBIM  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpOyHHBEPCHUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOT US.

[IpenanochUlki BO3HUKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa ABOJONMU. [laneoHTONMOTHYECKHE: TMOCIEA0BATEIBLHOCTD
MOSIBJICHUS BHJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEpPeXOoJHble (OPMBI.
buoreorpadguyeckue: cxocTBo U paziuune GayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NTHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pPYJIIMMEHTApHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IMyTed y BCEX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIME CHIIBI ASBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAaHUUYEHHOCTH PECYpPCOB, HEOMpeNeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MukpoaBosonus. [Tonmynsiuus Kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrkymme cuiibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTalMOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius 1 Murpanus.

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

[IpucnocoOIeHHOCTh OpPraHM3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MoB. ApoMop(]o3bl ¥ MAMOA AN TALINH.

Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJI000pa3oBaHusl: reorpauyeckoe, YKOJIOTHYECKOE.



MaxkposBomonust. Dopmbl  3BOTIONMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxaeHre OT HEeCHEeUMaIU3UPOBAHHBIX MpeaKoB. lIporpeccupyromas
crenuanu3anus. AJanTUBHAs paguarus.

JdeMoHCTpanuu:

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

Tabnunp! u cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emiiey, «3apobIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyluecTBOBaHME», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuum»,  «MyTanonHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Unmoamantaumm», «OO0mas aereHepauus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymiectBoBaHue», «IIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«I"eorpagpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OOopynoBaHue: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0oOp IUTIOOB U CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HAINpPaBICHUS HBOJIIOLMN», OOBEMHAs MOJEIb
«CTpOoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuueckas kapra wmupa, KoJuiekuus «DopMbl COXPaHHOCTH
WMCKOMAEMBIX JKMBOTHBIX M pacTeHui», wonenp ammumkanus «llepexpéct
XpOMOCOM», BJIaXHble mpenaparsl «Pa3Butme Hacekomoro», «Pa3Burtue
JATYHIKWY, MUKpornpenapar «/[pozodpuna» (Hopma, Mytauuu (HOpMbI KPbUIbEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB 1O MOP(}OIOTHUECKOMY
KPUTEPHUIO».

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JlonayuHble TPEACTABICHUS O 3apOKICHUM >KU3HU. HaydHble THIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M MaHCIepMus. XHUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ouonornyeckor sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
npotepo3oiickas dpbl. llaneo3olickas 3pa u €€ mnepuoabl: KEeMOPUKUCKU,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH u
KUBOTHBIX. [l0siBIIEHNE, pacBET U BBIMUPAHUE TPYHI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpakeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYNIIBI OPraHU3MOB.

OBOJIIOLMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue nmpeacraBiieHuil o
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiasl  (pakropsl) — aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUH TPyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIil. Haxoakum MCKOmaeMbIX OCTaTKOB, BpPEMsl CYIECTBOBAaHHS, 00JIACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHS.

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpaJioujHas  (PKBaTOpUalbHAsA),  MOHIOJOUJIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  NPUCHIOCOOJCHHOCTH  TpEICTaBUTENCH
YEJOBEYECKUX pac K YCIOBHAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuner u cxembl: «BosnukHoBeHue CoyiHEUHOM cuUcCTeMBl», «Pa3Burtne
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuoTnueckas kinerka», «COBpeMEHHas CHCTEMa OPraHWYECKOIO0 MHUPAY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeJIOBEKa M YeIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmue moan», «lpesHue moaun», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeuecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue  vemoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAHJEPTAJIbLa, KPOMAHBOHIIA), CJEHNKH WU
U300pKEHHUSI KAMEHHBIX OpYyJIud NEepBOOBITHOTO uenoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebna), TeOXpoHOJOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTAaTKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKIIUSX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbBIN WIH KPAEBEIUECKUI My3€eil).

Tema 3. Opranusmsl M OKpYy Kaoias cpeaa.

DKoJNOorus KaK HayKa. 3ajauu U pa3aeibl IKOJOTHUA. MeToabl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue Qakroprl. Krnaccudukanuss skxonorndeckux (HakToOpoB:
abuoTnyeckue, OMOTHYECKHE M aHTPOIOTreHHble. JlefcTBHE SKOJIOrMYEeCKHX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornueckue puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIMsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyajiu3M, KOMMEHCAJIM3M (KBAapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHHE OWOTHYECKHX B3aUMOJICHCTBHHN JUIS CYIIICCTBOBAHUS
OpPraHK3MOB B MIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tnonysanuu. OCHOBHbIE [OKa3aTelu
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcI€HHOCTH MOMYJISILUN U €€ Peryssius.

JdeMoHCTpPauu:

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

Tabmuubl u cxemsl: kapta «IIpupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®Potonepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NOMYJISIUUU UHDY30pUU-Ty Penbkuy, «IlumieBsie memnm.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopnas paborta Ne 3. «Mopdonorudeckrne 0COOEHHOCTH PACTEHUN U3
Pa3HbIX MECT OOMTAHUS.

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

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

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBOo opranu3MoB — OuouneHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
OHOLIEHO3E.

Dkonoruueckne cuctembl (dkocuctreMsbl). [loHsaTne 00 »skocuctemMe W
ouoreornieHoze. DyHKIIMOHANBHBIE KOMIIOHEHTHl JKOCHCTEMbBI: MPOAYLIEHTHI,
KOHCYMEHTHI, penyleHTbl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. DKOJIOTHMUECKHE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBa HKOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHs, pa3BuTue. CyKieccus.

[TpuponHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE ~ IKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe 1 X03s1CTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

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

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHochepbl Kak
rno0anpHONW 3KocucTeMbl. /luHamuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 GMOTCOXUMHUYECKHE IUKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emin. AHTPONOreHHbIE U3MEHEHHUs B Orocdepe.
['11oGanbHbIE PKOJIOTHYECKHE TTPOOIISMBL.

CocylecTBoBaHUE MPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHOJb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

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

Tabmumpr u cxembl: «[lumeBsie 1enu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanmsy, «IKoJOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIMCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpody», «DBaxueWmme HUCTOYHUKHU
3arpsi3HEHMs BO3JyXa U TPYHTOBBIX BOa», «[louBa — BakHEHIIast cocTaBistomas
ounochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBeiii d3hdexT», «DakTopbl
paZvoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsy,
«KpyroBopoT yriepozaa B Ouocdepe», «KpyroBopot azoTa B IpuUpOaC».

ObopynoBanue: Mojenb-anmnKanus « TunuuHeie OMOIEHO3bI», Tepbapuit
«PacturenbHble coobuiecTBa», Komiekuuu «buonenos», «Bpeaurenu BaxkHenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIEKIMM pAcTeHUH W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepanuu, H300paK€HUs OXPAHSIEMBIX BHJIOB
pacTeHU! U )KMBOTHBIX.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHIA

Cornmacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3ysbTaram
OCBOCHHUs OOydYalolUMHUCSA TporpaMM cpeaHero oOiiero  00pa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM M TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIISAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
IPaKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACJICHUI0, HalWyMe MOTHUBAIlMM K OOy4YeHUI0  OuOoJOoTruu,
[[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMU, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYKME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHHS MpeaMeTa «buonorusy JOCTUTArOTCS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCAaM CaMOTO3HAHUSI, CaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTH, MATPUOTU3MA,
YBOKEHHS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTapllIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TpaauIlsIM MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit dexneparyu, npupojae u
OKpYXaroUIen cpeie.



JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyudeOHOro mpenmera «buomorus
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA W MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTH IMIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUH y4eOHBIX W MO3HABATENbHBIX 3a/1ay, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYHUTHIBATh B CBOUX JEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJEPKaHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TrPakIaHCKOH UICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH IE€pe.l
Ponunoil, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK W KYyJIBTYpY,
IIPOIIUIOE M HACTOSAIIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJICAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
IPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyeHuto u 3ammurte (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHE JTyXOBHBIX LIEHHOCTEN POCCUIICKOTO HAPOAA;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTI'O TMPHUHATHS I[EHHOCTEM CEMEWMHOM JXU3HM B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIECHHWE K MHUpPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAHUE YMOITMOHATBHOTO BO3/ICUCTBUS JKMBOU TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢uszn4yeckoro Bocnutanusi, GOpMHPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHUE U peau3alus 3J0pOBOTO U Oe30MacHOro obpasa >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3HUECKOMY U IICUXHUYECKOMY 3/I0POBbIO;

MOHMMAaHUE IIEHHOCTU TPaBUJ HWHJIUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE LIEHHOCTH MAacTePCTBa, TPY10JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJTHATH TaKyO JEATEeIbHOCTD;

HWHTEpEeC K pa3iMuHbIM cepamM NMpodhecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH IIE€JIECO00pa3HOE OTHOIICHHE K TPUPOJAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KyJNbTYphI: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OILEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYXaroUIEH CPeIbL;

OCO3HaHHME TJI00aIBHOTO XapakTepa IKOJIOTMYECKUX MpoOjieM M MyTed ux
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHOOpETacMble MPU HU3YYCHUU OHOJIOTHUU
3HAHUS M YMEHUS TpU pEUIeHUH NpoOJeM, CBS3aHHBIX C palUOHAJIbLHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUS B JKOCHCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEHUCTBUM, MNPHHOCIIIMX BpEI  OKPYKAIOIIEH
NPUPOAHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEVUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K yYaCTHUIO B TPAKTUYECKOM JEATEIbHOCTH SKOJIOTUYECKON
HaIlPaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHWE chnernuduKd OHOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXarolleM MHpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHHH MNpolseM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JII COBPEMEHHOW LMBUIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHS pPAa3BUTUS MEIUIMHBI, CO3JaHUE TMEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BHIXO/AA U3 TI00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBHOW TPAMOTHOCTH OOyuaromuxcs, GopMUupyeMoil
pU U3y4eHUH OHOJIOTUH;

ITIOHUMAHUE CYIIHOCTHU METOJNOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHWUSA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXArOIIEro MUpa M NPOUCXOASIIUX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LEJIbIO MTOJTYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus mpo0JieM B PeaIbHBIX )KU3HEHHBIX CUTYALIUAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMWA MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0YyYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHbIC) 00IIeHayYHbIC TOHSATHS, OTpakKaIOIUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICOBaHWe,  HAONMIOIEeHWe, HW3MEpPeHHE, OKCICPUMEHT ©  JAPYTHX),
yHUBEpCAIbHbIC YueOHBbIC JEWCTBUS (MIO3HABATENbHBIE, KOMMYHUKATHBHBIE,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUMH OOYyYaroluXxcsi, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKME 3HAHWS W  yHUBEpPCAJbHbICE y4EeOHbIE JEUCTBUS B
MT03HABATEIbHOU U COLMAIBHON ITPAKTHUKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI TMPOTPAMMBI CPEIHETO OOIIero
o0pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaajnenne YHHBEpPCATbHBIMH YueOHbIMU NMO3HABaTeJIbHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpPOBaTh  MpoOsemMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanm3a, CHHTE3a, CpAaBHEHMUSI, KJIacCUpUKaIMu, 0000IIeHNS ), PACKPBIBATH CMBICT



OMOJOTMYECKUX MOHATHN (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3M C IPYTUMH MOHATHUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JNOCTHKEHHSI, COOTHOCUTD PE3YNbTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMUYECKHUE OHATUS JUIl 00bACHEHUS (PAKTOB U SIBICHUN
YKABOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE PACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKHX OOBEKTaX, a
TAaKK€  NPOTUBOPEUMU  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHs] NMPOOJEeMbl C YYETOM aHalM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/I€Th HaBbIKaMU y4e€OHO-UCCIIEI0BATENbCKON U MMPOSKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspelnieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJI30BaTh PAa3JIMYHbIE BUJBI JACSATEIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HaHUS, €ro HWHTEepIpeTaluy, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4eOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHSATUSMU U METOAAMMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30oBaTEIbHOU
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;

BBISIBJISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pellIeHUs, HaXOAUTh APTyMEHTbl Jisi JO0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IOJIyYEHHBbIE B XOJE PpELICHHsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;



OCYILECTBISTh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOCa CPENCTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh NEPEHOCHUTHh 3HAHUS B IO3HABATEIbHYIO M NPAKTHYECKYHO 00JIACTH
KU3HEESATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IMPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTHHANBHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmMaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAay4YHO-TIOMYJISIPHOM suTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyJIMpOBaTh 3aNpPOChl U NPUMEHATH PA3JIMYHBIE METOJbI MIPHU MOUCKE U
otbope Ouosorndeckoi MHMOpMalK, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npUOOpETaTh OMBIT HMCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpy aKTHUBHOT'O MCIIOJIb30BaHUs Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMy  NpEICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIUILIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Ouonornyeckor HHPOpPMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJI30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  paclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHHUBEPCAJbHBIMU KOMMYHUKATUBHBIMHU A€HCTBUSIMM:

1) o6menmue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYIIECTBY OOCYyKIaemMoi Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBaTh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYTHMX yYaCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJibHble CpEJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalWH,
YMETb CMAT4aTh KOH(IUKTHI U BECTU MIEPETOBOPHI;



BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHMMATH
HaAMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppPEeKTHOMH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMAaTh U HCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICHCTBUS MPHU PEIlIEHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBHM C y4€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBAaTh Ka4yeCTBO CBOETO BKJIAJa W KaXJOrO ydYacTHHMKAa KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBHU3HBI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

OByaieHHe YHUBEPCAJIbLHBIMH PEryJISSTUBHBIMHU AeHCTBUSMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIS BBIABJICHHS TPOOJIEM U HX
pEIICHUS B )KM3HEHHBIX U YICOHBIX CUTYyaITUsX;

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE W CMBICIIOBBIC
YCTAaHOBKHM B CBOMX JIEWCTBUAX U IMOCTYIKAX [0 OTHOIICHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 37J0POBbIO OKPY KAIOILIUX;

CaMOCTOSITENTFHO OCYIIECTBIISATH MO3HABATEIBHYIO ICSITEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NESTEIIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUS MNpodsieMbl C  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacImpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieNiaTh OCO3HAHHBIN BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelleHue;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO IIUPOKOH SPYIUINH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJa/JeTh HABbIKAMH  MO3HABaTENIbHOM  pedriekcuu Kak  OCO3HAaHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILECHUS;

YMETh OLEHUBATh PUCKM U CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBHl APYrMX IIPU AHAIN3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ceds M IPYTrUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pPU AaHAJIU3€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1y yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IeUCTBUN MO OCBOEHHUIO, HHTEPIIPETALUN U
npeoOpa30BaHUI0 3HAHWUM, BUbI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PAa3jMYHBIX YUEOHBIX CHUTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHbIX Cc Ouosoruedd. B mporpamme mnpeamerHbie
pe3yJbTaThl MPEICTaBICHBI M0 TOJaM 00yUYeHHs.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsS ydeOHOro npeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBaTh COAEPKAHUE OHUOJOTMUYECKUX TEPMHHOB M IOHSATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB M TMpPEBpaIICHHE
JHEPrUM), TOMEOCTa3 (CaMOperyJssiuus), ypOBHEBask OpraHu3alusl )KUBBIX CHUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YyMEHUE u3JlaraTb OHWOJIOTMYECKHE Teopur (KIETOYHAs, XPOMOCOMHa,
MyTal[MOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIIpHON Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOT0O0Opasus u
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HCCIEIyEMbIMH BEJIMYMHAMHU, OOBSCHEHHE IMOIYYEHHBIX
pE3yNbTaTOB, UCHOJIb30BAHHBIX HAYYHBIX MOHSITHH, TEOPHd M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOIOKJIIETOYHBIX OpPraHM3MOB, OCOOEHHOCTU
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IJIACTUYECKOr0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO PpPa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
XKU3HU C LeNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpY>KaIOIIUX JII0AeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJCHUS B OKpY KaroIen
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbl€ T'E€HETUYECKHE 3alaud Ha MOHO- U
JUTUOPUIHOE CKpEIlMBAaHUE, CLEIJICHHOE HacJleI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPHUIHOTO CKpEIIMBaHUS JUIsl MpeIcKa3aHusl HaclelOBaHUs MPU3HAKOB Y
OpTaHNU3MOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHbIE M TpPaKTUYECKUe padoThl, COOMIOATH
npaBuia npu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIICHWBATh M HWHTEPIPETUPOBATH HWH(OOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POpPMAILIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



yMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mass 6MoJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKAaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyO0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpBIBATh COJEpNKaHUE OWOJOTMYECKUX TEPMUHOB W TIOHSATHI:
BU/JI, TOMYJISALMS, TeHODOH, IBOIIOLHUS, ABMKYIIUE CUIIBI ((hakTOpbhl) SBOJIOIMH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBI, PEAYyLEHTbl, I1ENu MUTaHUus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHHE WH3JaraTh OHOJOTHYECKHE TEeOopuH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpPHs DBONIOIWN), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpimeBoro cxonactBa K. M. bapa, depenoBanusi TJIaBHBIX HampaBleHUH U
nyteit sBomornuu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPECISITh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJICTh METOJIaMH HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OMKMCAHKME YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHUI, OpraHu3aiisi ¥ IMPOBEIACHHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pe3yIbTaTOB, WCIOJIB30BAHHBIX HAYUYHBIX TMOHSATHH, TEOpHWA W 3aKOHOB, YMCHHUC
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMOMYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEACTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICWCTBHS JKOJOTHYCCKUX (PAKTOPOB Ha OpPraHWU3MBI, IepeHOca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEMIECTB M OMOTCOXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHSATH MOJYyYCHHBIC 3HAHWS IS OOBSCHEHUS OMOJOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPYKAIOIIUX JIOJIEH, COOI0IEHNsST HOPM IPAaMOTHOTO TOBEICHHS B OKPYKAIOIEH



OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJISl PalliOHATLHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE PEelaTh dJEMEHTapHbIe OMOJIOTUYECKUE 3a/1ayl, COCTABISATh CXEMBI
IepeHoca BEIIECTB U YHEPTUU B DKOCUCTEMaX (LETH MUTaHUS);

YMEHHUE BBINOJHATH Ja0OpaTOpHBIE M MpPAaKTUYeCKHe paboThl, COOII0AATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BAHUEM;

yMEHHE KPUTHUYECKH OIECHUBAaTh U HWHTEPIPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO COJEpKAaHUS, BKJIIOYAIONIYI0 IICEBIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepualibl),  paccMaTpuBaTh  IJIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHS,
000011asi OMOJIOTUYECKYI0 MH(QOPMAIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUNHBIN anmnapat OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafii3ali https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 JBOMIOUHOHKA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 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
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoaehbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa LHOK
https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 VYraesoanl. JIumumsl 1 bubmmorexa LOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxentobbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoTUYECKON KIIETKH.
JlaboparopHuas padota Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTab0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpPEeIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



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

BUPYCBI

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

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII0I0TBOPEHHE.

91 JlaGopaTtopHnast padora Ne 4 05 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka o bubnnorexa [HOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIMBAHMS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIIpENapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacreenHas
M3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBeHHass ”BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOTIPETapaTax»
bubmuorexa [JOK
30 Tenernia esobera 1 https://m.eds00.ru/863e8d78
PeseprHblit ypok. O6001IeHNE 110
31 teMe «HacnencTBeHHOCTD | 1
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUM 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHo0rus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tewa ypoka Bcero Kontpoakueie  Ipaxruecikue u3ydyeHusi  oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3y4YEeHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Mukpossomows 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hil60p2T0pHi.}I pabota ;9 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBrKy1me cuiibl (3JIEMEHTapHBIE 1 bubnunorexa [JOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BOMIONNN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MIPUCITOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCUTEILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpatumocTs 3BoOIIONNN

Hcrtopust sxu3Hn Ha 3emiie U METObI

10 N
e€ n3ydeHus

1 ['mnoTte3pl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
epruoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U JKHBOTHOTO MHUDA.

13 [IpaxTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX )

14 CoBpeMeHHas cucTema bubnnoreka [JOK
OPraHr4eCcKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [JOK

15 DBOJTIOIHS YeJIOBeKa (aHTPOIIOTEHE?) https://m.edsoo.ru/863eac2c

16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa

18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunoreka [JOK
ajarTaluy YeJoBeKa https://m.edsoo.ru/863eaea?2
PesepBHeIit ypok. O600IIeHNE TTO

19 TeMe «BO3HHUKHOBEHUE U pPa3BUTHE
KU3HU Ha 3emie»

20 DKOJIOrus KaK HayKa

21 Cpenpl 0O0UTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AOGuoTtndeckue HakTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopodonoruueckne 0COOEHHOCTH

bubmuoreka [JOK

22 PAGTCHITL 13 Pastbix Mect 05 https://m.edso0.ru/863eb10e
obutanus». JlabopaTropHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6mmorexa [IOK
23 buoruieckie daxTopet https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipakruyeckas pabora
24 Ne 2 «IToncuéTt mioTHOCTH 0.5
MOIYJISUI pPa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TUPAMU/IBI. bubmmorexa [TOK
N https://m.edso00.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKieccus
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

o6uochepsl

https://m.edsoo0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emiu 1
33 CocylecTBoBaHUE PUPOJIBI U 1 bubnunoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHUE TEMBI
34 «Co00111eCTBA U DKOJIOTMUECKHE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






