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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMmbpl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIPEICICHHS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS YUEeOHOTO MpeaMeTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHusi, pe3yJbTaToB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIINX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOrHH, €€ 3HAYCHUH B MTO3HAHUM KUBOU MPUPOJIbI U 00eCIIeYeHUN
CYILIECTBOBAHMSI YesoBeYeCKOro obimiecTBa. COrjlacHO Ha3BaHHBIM MOJIOKEHUSIM,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MMPOTPAMMBI TI0 OHOJIOTHH U €€ CTPYKTYypa.

[IporpaMmMa 1o Ouosoruu maéT MpeaCTaBICHHE O IeNAx, 00 obmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUS OOYYAIOUIUXCS CPEACTBAMU
yueOHOoro mnpeamera «buosorus», ornpeaenser o0s3aTellbHOE MPEAMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYypy, pachpeielieHHue 10 pa3jenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI YUYEOHOr0 MaTepuana ¢ yuéToM
MEXKIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€M, JOTHKKM 0Opa30BaTEILHOIO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCA.

B nmnporpaMmMme 1o OuHOJIOTMM TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHUJOB Y4ueOHO-TIO3HABATEIbHOM
JeSATEeIbHOCTH/YUeOHBIX JEeHCTBUM OOy4YaroIMXCd MO0 OCBOCHHMIO COJACpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme mo Ouosorum (10 kmaccel, 6a30BbIM YpOBEHB) peaiM30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUHM OHOJOruu, Ojarojapsi 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABIECHHOCTh HA pa3BUTHE 3HAHUM, CBSA3AHHBIX C
dbopmupoBaHrEM €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[TosToMy Hapsxy ¢ U3y4YeHHEM OOIIEOMOJIOTHYECKUX TEOPHH, a TaKKe 3HaAHUU O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJYYEHHBIX 3HAHUW B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
[eJIECO00Pa3HOT0 TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaiamu3a
BIIMSIHUSL XO3SMCTBEHHON AESTEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOAHBIX H
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJTHON HAIPABIEHHOCTH
y4yebHoro npeamera «buosiorus» MmpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUs



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT (OpMUpPOBaHHE Yy  OOyYaroIIMXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYy4YHOW KapTHHE MHUpa, paclIupsieT U 0000IIaeT 3HAHUS O JKUBOW Mpupoje, eé
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJIOTMYECKOTO MBIIIEHUS, IEHHOCTHOTO OTHOILIECHHS K dKUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenue 6mosornn odecreynBaeT yciaoBUs Uisi GOpMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHUM Y4EOHOro Mpeamera
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3MLIMHA KyJbTypOCOOOpPA3HOTO MOJIX0Ja, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKON nesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 711 POpMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHE MHpa H
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OMOJIOrMYecKoro oopa3oBaHMUsl.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YE€OHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameTa «buomorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHE OOYYarOITUMHUCS CHUCTEMbl 3HAHUM O OHOJOTHYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
Uit (GOPMHUPOBAHMS TIPEACTABICHHA O €CTECCTBEHHOHAYYHOW KapTHHE MHUpPaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

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

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYEHHBIX IPHU
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUM M YMEHUM B TIOBCETHEBHOM KU3HM JIJISI
OLICHKH IMOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPYJKAIOLIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCSI OOS3aTEIBHBIM yUEOHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nacTn « EcTecTBeHHOHAYUYHBIE MPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs B 10 kiacce — 34 gaca (1 gac B HeJeIio).

COIAEPKXAHUE OBYUEHUSA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamu, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOW IPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MEpeHHe, KiIacCHu(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTobl MO3HAHMS )KMUBOU MPUPOIBD.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcnosb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MpeAMET Uu3ydeHus: ouonorun. Otauuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIPHBIMA, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJISIIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EpHBIH.

JlemoHcTpanum:

Tabnuipl u cxembl: «OCHOBHBIE MPU3HAKKU KU3HUY, « YPOBHH OpraHU3alUU
YKUBOU MIPUPOIBD».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHN COCTaB KIIETKA. XHMHUYECKHUE HJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bo/la 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMK BOABI W MHHEPaIbHBIX BellecTB B kieTke. llommepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbhl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOpWUYHAS, TpPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUM OETIKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnrunst JepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunasl PHK. AT®: ctpoenne u GpyHKIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyxHas memOpana, moiyiekysbl JIHK kak reneruueckuii amnmapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [1oyaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHMTOXOHIPHUH, IJIACTHJBI.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JIouKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIb, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmentay, «Hykinennossie kuciotel. JJHK», «CTpoeHue mMoieKkyibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHue MPOKAPUOTUUYECKONU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

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

JlabopatopHass pabota Ne 2. «M3ydeHue CTpOeHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

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

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsblil. Ponbs dhepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYEecKOro oOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetuyeckoil uHPopManuu B KIETKE. |'@HETHMYECKHH KOJ M €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsnus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpyChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI MW KMU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JleMOHCTpauM:

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

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u QpyHKIIMOHHpOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaenb cTpykTypsl JJHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HaYEHUE JIJIS CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpUOHANIbHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb metadazHOl XpOMOCOMBI.

JlabopaTopHbie U MIPaKTUYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokosieHus. IlpaBuno JOMHUHMpOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytollee ckpeumpanue. Mcnonp30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasI TEOPUS HACJIEACTBEHHOCTHU. [ eHETHUECKUE KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocoMbI. ['omorametrnele M reTreporaMeTHeie OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJIIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKUX 3a00JI€BaHUN YEIOBEKA.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
[UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOrCHETUYEeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«lluToNornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpenIuBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl pacTEHUN,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEHOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTumnbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmnoe momuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBbI KpBUIbEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlaboparopHass pabota Ne 5. «M3yueHue pe3ysibTaTOB MOHOTHOPUAHOIO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO030(HIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(QHiibl Ha TOTOBBIX
MUKpOIIpEenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuyenue H. UW. BaBunoBa 0 1eHTpax TMPOUCXOXKIEHUS U MHOrooOpasus
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJIMIUIONIOB. JIOCTMIKEHHs CENEKIUU paCTeHHUM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KiloHHpOoBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U NEPEHOC TEHOB, XPOMOCOMY.

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeust «OCHOBHBIE METOJAbl M JOCTHXKEHUSI CENEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIMIO, IIJIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIM  Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpaTOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

[IJTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [IIPOTPAMMBI 110
BUOJOI'MN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHHMA

Cornmacho ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUSA K pe3ylbTaram
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  CcpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JINMYHOCTHBIE PE3YJIbTATBHI

B cTpykType JMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeamera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O0YyYaroUUMUCA POCCUUCKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPENENICHHUI0, HaJu4yhe MOTHUBaUMU K OOy4YeHHI0  OHOJIOruw,
I[eJICHANPABJICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOJIOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOlUXCsl PYKOBOJACTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYME HKOJOTHYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUs Hpeamera «buonorus» BOCTUraroTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH TO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBQXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApLIEMy MOKOJCHUIO,
B3aMMHOTO YBa)XCHUS, OEPEKHOTO OTHOUIEHUS K KYyJIbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPY’KaIOIIEn Cpee.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mpenmera «buomorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTBh U CIIOCOOHOCTH 00YYarOIIUXCs PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  yOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaM3allii OCHOBHBIX HANpaBICHUMN
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

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

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOCEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNIATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIIOJIHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIbHOIO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB MpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
MaTPUOTU3Ma, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOIHOMY HACJIEAUIO U MaMSITHUKAM HPHUPOIBI,
JIOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOTO 00IIECTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IEHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POAUTEIISIM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos1oB Poccun;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOUIECTBEHHBIX OTHOLLIEHHU;

MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS KUBOU MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHMA KYJAbTYPbl 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOI'O OTHOLIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAHUE 1EHHOCTH MPaBUJI HWHIMBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHUE TOCIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

WHTEpEC K pa3InyHbIM cdepaMm npodhecCHOHAIBHON ACSITEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHUIO W C€amMoOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

MOBBIIIEHUE YPOBHA HKOJOTMYECKOM KYyJIbTYphbl: MNPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKPYIKarOIIEH CPEIbI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHWST W yMEHUS TIPU PEIICHHH TPOOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
IPUPOJIONIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TOBEIEHUS B MPUPOJE,



HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaAOIIEH
NPUPOIHON Ccpefie, YMEHHE MPOrHO3UPOBATH HEOJIArONpPUSITHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHUS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJIEHHOCTH, YMEHUs
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLMAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKd U OOILECTBEHHOW MPAKTHKH, OCHOBAHHOI'O HA JHAjOre
KyJbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJbTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

MOHMMAaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(GOpMHUPOBAHNMN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTU OHOJIOTUU JJIi COBPEMEHHON LMBHJINM3ALINU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHU OOIIE KyJbTYphbl, €CTECTBEHHO-HAayYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydarouiuxcs, (GopmMupyeMoi
IpU U3y4eHUH OMOJIOTUY;

NOHUMAaHUE CYLUIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIAIIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIC 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (aKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJy4YEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peuieHust npo0ieM B pealibHbIX KU3HEHHBIX CUTYaLUSX;



OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AESTEIbHOCT NHANBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUM C KU3HEHHBIMU MTOTPEOHOCTAMMU.
METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOUIXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpaKAroUUe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HaOMIOEHHWE,  HM3MEpPEHUE, OKCIEPUMEHT U JpYrux),
yYHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCs, CIIOCOOHOCTh
oOyyJaroumxcs UCII0JIb30BATh OCBOECHHBIE MEXIMCIUIUIMHAPHBIE,

MUPOBO33pPEHUYECKUE 3HAHUSI W  YHUBEpPCAIbHBbIE Yy4yeOHbIE JCHCTBHUS B
M03HABATEJILHOU U COI[UATIBHOM ITPaKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
o0pa3oBaHus JIOKHBI OTPaXkKaTh:

Osjaaenue YHHBEpPCATbHBIMHA YueOHbIMU MO3HABATEJIbHBIMH
JelCTBUSIMM:

1) 6a30Bble JJOrHYECKHE TeCTBHA:

CaMOCTOSITeIbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMUS, Ki1acCU(UKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATHUM (BBIACIATh MX XapaKTepHbIC IMPU3HAKH, YCTaHABIWBATh
CBSI3M C APYTUMU MTOHATHUSIMHU );

OTpEeNeNATh LEeMu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS Il 0OBsICHEHUS (PaKTOB M SIBJICHUIM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSATh CXEMHO-MOJICIbHBIC cpeacTBa TS Mpe/ICTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIIECHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

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

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PELICHUS IPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COLMATBHBIX TPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBISITh [IPUYMHHO-CJIICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHPOpPMAIMH (TEKCTe Yy4eOHOTo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ IOCTOBEPHOCTh U HEIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO HCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pAaclO3HaBaHWSA W 3alUTHl  WHOOpMAIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (POPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMW 3a/1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUSA NO €€ NOCTHKEHHIO: COCTABJISITh IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLEHWBAaTh HUIAEU C TMO3ULUUHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMSX M MOCTYIIKax IO OTHOLIEHHIO K KHUBOW NPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHs TOpo0iemMbl €  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyallsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQuieKCHM AJisl OLEHKU CUTyalluu, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E€ pEe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIpM AHAIN3E pe3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIbTATBI

[TpenmeTrHble pe3ynbTaThl OocBoeHUs nporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1y yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTU IO MOJYYEHUIO HOBOIO 3HAHUS U
INPUMEHEHUIO 3HAHUN B Pa3jMYHbIX YUYEOHBIX CUTyalHsAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yNbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHs y4ueOHOro mnpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUSl ECTECTBEHHbIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAyYHOT'O MHMPOBO33PEHHs, O BKIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEUIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKAaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KU3Hb, KJIE€TKa, OpraHu3M, Meraboau3M (OOMEH BELECTB M IMpEeBpallcHUE
HHEPrumr), TOMEOCTa3 (CaMOperyJssilus), YpOBHEBask OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOTYKLKA), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BapuiioBa) u ydenus (0 LEeHTpax MHOTooOpasus u
MPOUCXOXKCHUS KyJbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]ly MCCIIEyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOJTYUYEHHBIX
pE3yIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIyYEHHBIX PE3YJIbTaTOB;



YMEHHUE BBIJEATh CYIIECTBEHHBIC TIPU3HAKH BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJIECTOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHsS dHEPTUU B KIETKe, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOKEHUS, HWHIAUBUIYAILHOIO pa3BUTUS  OpraHu3Mma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
JKU3HM C 1IeJIbl0 o0ecredeHusi 0e30IacHOCTH CBOETO 3J0POBbSI M 370POBbSA
OKPYXKAIOIKX JIOJIEH, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY KaIOIIeH
MPUPOTHONM cpese, MOHMMaHWE HEOOXOIWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE TE€HETUYECKUE 3aJladd Ha MOHO- U
TUTUOPHUIIHOE CKpEIIMBAaHUE, CIEIMJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMOJIHATH JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
npaBuia npu padbote ¢ yueOHbIM U J1ab0paTOPHBIM 000pPYA0BAHHUEM;

YyMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KaHMsI, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHabl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OHMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE W POJIM OHMOJIOTHH B CHCTEME HAyYHOTO
3HaHHWS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHUE PACKpBIBATh COJCpXKaHUE OWOJOTMYECKUX TEPMUHOB WM TOHSATHI:
BUJI, TIOMYJISAINS, TeHO(MOH I, DBOJIOHS, ABMKYIHUE CUIBI ((haKTOPBI) SBOJIONNH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYyLEHThl, e MUTaHU,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, onocdepa;



yMEHUE W3jaraTh OWOJOTHYECKHE Teopuu (IBOJIOIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKass TEOpHUsS HBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoncrtea K. M. bapa, depenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIOIEHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOIIECCOB U SIBICHUM, OpraHu3alus U IMPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEIMYMHAMHU, OOBSCHEHUE IMOTYYEHHBIX
pe3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX IOHSTUH, TEOPUHA U 3aKOHOB, YMEHHE
JIeJIaTh BHIBOJIBI HA OCHOBAHUU MOJYUYECHHBIX PE3YIbTATOB;

YMEHHE BBIICNIATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHYECKUX
OOBEKTOB: BUJOB, MOMYJAIMA, TPOAYIEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolEHO30B U  JKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB U TIOTOKAa HHEPIHMM B HKOCHUCTEMAaX, AHTPOIOTCHHBIX HM3MEHEHUU B
HKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOLIECCOB M SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C LeNplo obecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPYXKAIOIIUX JIOJIEH, COOMI0/IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
NPUPOIHON cpesie, MOHUMaHUE HEOOXOIMMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTAapHble OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PpadOThI, COOIIOIATH
MpaBUJia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKA OIIEHUBATh M HHTEPNPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYIHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, ((OPMHUPOBATH 10 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne n/m P Kontpoannbie | IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcesbl
bubmnoreka IIOK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U X OpPTaHU3aUS 1 bubmorexa LOK
p t https://m.edso0o.ru/7f41c292
bubnuorexa [JOK
X i 1
3 MMHYECKHUI COCTaB U CTPOCHUE KIIETKU 8 https://m.edso0.ru/7f41c292
bu6nuorexa [IOK
4 K
VSHEACHTCIILHOCTD [ICTRH 6 https://m.edso00.ru/7f41c292
5 Pa3mHOXeHME 1 HHAMBUyaIbHOE Pa3BUTHE 5 1 bubnuotexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNBOCTD 8 15 bubmmorexa [JOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41c292
bu6nunorexa LIOK
8 P 1
CIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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ITOYPOYHOE INIAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHnus | oOpa3oBaTesIbHbIE
padoThbI padoThI
pecypchl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTtuyeckas padora Ne 1
2 «Vcnonb3oBanue pa3auyHbIX 1 0.5 bubmmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPH U3YICHUN
OMOJOTUYECKHX O0OBEKTOBY
3 buonornueckue cuctemsl, IPOILIECCHI 1 bubnunorexa [JOK
U UX U3y4YEHHE https://m.eds00.ru/863e6564
4 XuMu4yecKkui coctaB KiIeTku. Boga u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CATICH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTajasbl)»
7 Vraesoasl. JIUmume: 1 bu6mmoreka [IOK
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https://m.eds00.ru/863e6870

bu6mmoreka [IOK
8 H ATO
YIJICHHOBBI® KHCIOTR https://m.edso00.ru/863e6d5c
9 Uctopus u meToabl U3y4eHus bubnunoreka [HOK
kieTku. Kierounas reopust https://m.eds00.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cuctema
CtpoeHue 3yKapuOTHUYECKOM KIETKH.
JlaboparopHuas pabota Ne 2
«3y4yenue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax U ux
OTTUCAHUE
bu6mmoreka [JOK
12 06 0
MCH BELICCTS HIH METADOIEM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bu6mmoreka [IOK
14 C) it 00
HEPLETIHECKIT OOMCH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muro3. JlabopatopHas BuG 1IOK
nonnoTexa
15 6ota Ne 3 «Hab 0.5
pabord (HADITIOICHHE MITTOSa B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIKa JTyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
Bbuocunres 6enka. Peakmus bu6mmoreka [JOK
16
MaTpU4YHOI'0 CUHTE3a https://m.edso00.ru/863e796e
17 Tpancnsanus — OnocuHTe3 Oenka bubnuoreka [IOK
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https://m.edso0.ru/863e796e

18 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BUPYCHI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edsoo0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 05 bubnmnoreka [JOK
«/3y4yeHue cTpoeHus MoJoBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 NuauBHyanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnnorexka [JOK
HACJIEJICTBEHHOCTH U N3MEHYNBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
P ' pra https://m.eds00.ru/863e8878
CKpEIINBaHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 illesaBHI::Hf/loro Hzizne OBaHUS bubmorexa HOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas padota 05 bubnuotexa [JOK

No 5 «M3yuenune pe3ynbTaToB
MOHOTUOPUAHOTO U AUTHOPHUTHOTO

https://m.eds00.ru/863e8c60
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CKpEIIUBaHUs Y APO30(HIIBI HA
TFOTOBBIX MUKpOIIpEnapaTax»

97 I'eneruka mona. HacinenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
NzmenunBocTb. HenacneacreenHas
U3MEHUYUBOCTh. JlaboparopHas

28 pabota Ne 6. U3yuenue 1 05 bubnuorexa [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BapHUAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»

HacnencrBenHass ”3BMEHUYUBOCTb.

29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 Penrernka enonexa L https://m.edso0.ru/863e8d78
PesepBHbIii ypok. O60011eHNE 10

31 TeMe «HacieqcTBEHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY

bu6mmoreka [JOK

32 Cenekuus kak Hayka i npotecce 1 https://m.edso0.ru/863e9214

33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bu6mmoreka [JOK
PacTEHUI U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnnoreka [JOK
NPOU3BOACTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buosnorus / Ilaceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u apyrue /Tlon
pen. [Taceunuka B.B., AkiimonepHoe o61mecTBo «M3marenscTBo
«IIpocsemienue.

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Tlon pex. Ilaceunuka B.B., AkuronepHoe o6mecTBo «M3marenbcTBo
«IIpocBenieHue».

* buonorus, 10-11 knaccsl/ Baxpymes A.A., Bypckuii O.B., Paytuan A.C.,
Ponuonosa E.N., Pozanos M.H., O611ecTBO ¢ orpaHMue€HHON

OTBETCTBEHHOCTHIO «bamaccy.



