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IHOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY JIJIst
onpeeneHus: MoAX0A0B K (OPMUPOBAHUIO COAEpPKaHUA YUEOHOro MpeaMeTa
«buonorus» cocraBunu: KoHuentyanbHble mosnoxkeHus PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJieH, COAEp)KaHUs, PpE3yJbTaToB OOyYCHHS U
TpeOOBaHMI K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJOKEHUS 00 00IMUX MEIIX 1
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero o6Opa3zoBanus B Poccuiickoit denepanuu, a Takke TMOJOXKEHUS O
cnerupuke OMONOTHH, €€ 3HaAYEHUN B TIO3HAHUU JKUBOU MPHUPOABI U 0OCCIICUCHHUH
CYIIECTBOBAaHMS ueloBeueckoro obmiectBa. COryiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OMpeIeJICHbl OCHOBHBIE (DYHKIIUU MPOTPAMMBI [10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu naéT MpeAcTaBICHUE O IMelIx, 00 oOuei
CTparerud OOydYeHHs, BOCIUTAHUA U Pa3BUTUA OOyYarOUIMXCS CpEACTBAMU
yueOHOro mnpenmera «buonorus», omnpegenser o0sA3aTeIbHOE MOPEIMETHOE
COJICp’)KaHHE, €ro CTPYKTYpy, pacupelnesieHHue 1o pasjeiaM W TeMawm,
PEKOMEHIyeMYI0 MOCJIEA0BATeIbHOCTh U3yUYeHUsI y4eOHOro mMaTepuaia ¢ y4éToM
MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€d, JIOTMKA 0Opa30BaTEIbHOTO
poliecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIIMXCA.

B nmporpamme 1o OHMOJNOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUS K
IJJAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U TPEAMETHBIM pPe3yJIbTaTaM
oOyueHus B (OPMHUPOBAaHWHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbLHOM
NEeSATEeIbHOCTH/YUEOHBIX JIEUCTBUIM O0O0YyYaloOmUXCsl MO OCBOCHHUIO COJACpPIKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosioruu (10—11 kiaccel, 0a30BbIil ypOBEHB) peaan3oBaH
MPUHIUI NPEEMCTBEHHOCTH B MU3y4Y€HUM OWoioruu, Ojarojapsi 4yeMy B HeW
MPOCMATPUBACTCSl HAIMpPaBJICHHOCTh HA pa3BUTHUE 3HAHUM, CBI3aHHBIX C
dbopmupoBaHUEeM €CTECTBEHHO-HAYyYHOI'0 MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlUN JTMYHOCTH, SKOJIOTHUUECKOTO MBIIICHHUS, PEACTABICHUN O 3J0POBOM
oOpase XM3HU W OEpPEeKHBIM OTHOIICHHEM K OKpYXalolleld MPUPOTHON Cpere.
[TosToMy Hapsimy ¢ u3ydeHUEeM OOIIEOMOIOTHUECKUX TEOPUM, a TakKe 3HaAHUU O
CTPOCHHUU >KUBBIX CUCTEM PAa3HOI0 PaHTa M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MporpamMMe Mo OMOJIOTUM yIEJIEHO BHUMAaHUE HCTIOIb30BAHHIO
MOJIYYCHHBIX 3HAHUW B MOBCEIHEBHOM KU3HU JJIS PEIICHUS IPUKIAIHBIX 3a7a4, B
TOM YHclie: MPOGUIAKTUKA HACIEICTBEHHBIX 3a00JI€BaHMI 4eoBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
[eJ1ecCO00pa3HOro TMOBEACHHUS B OKPYXKAIOIIeW NpUPOJHON cpele, aHaiu3a
BIIUSIHUSI XO3SMCTBEHHOW JEATETLHOCTH YEJIOBEKa Ha COCTOSIHHE TPUPOIHBIX H
MCKYCCTBEHHBIX PKOCHUCTEM. Y CUJICHHUE BHUMAHUS K TMIPUKIATHONW HAPABICHHOCTH
yueOHoro npeamera «buosorus» npoauKTOBAaHO HEOOXOIUMOCTBIO 0OECTIEUeHHUSI



YCIIOBUHM JIJIsl pEIICHUs OJHOM M3 aKTyalbHBIX 33Ja4 HIKOJBHOTO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KOTOpasi IMpeArnojaraer QopMHUpOBaHHE y  OOyYarouMxcs
CHOCOOHOCTH aJalTHPOBATBhCS K M3MEHEHUSM JMHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMAaeT Ba)KHOE
mecto. OHa obOecrneunBaeT (HOPMHUPOBAHUE Y OOYYAIOIIUXCS TMPEACTABICHUN O
HAyYHOM KapTHHE MHpa, pacIiupsieT U o00OIIaeT 3HAHMUA O XUBOM MpHUpoje, €€
OTJIMYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OpraHM3alMid W D3BOJIIOLUHU, CO3MAET
yCIOBUSL  JUIA: TIO3HAHUS  3aKOHOB  JKMBOM  TMPHUPOABI, (OPMUPOBAHUSA
(GYHKIHMOHATBHOM TpaMOTHOCTH, HABBIKOB 3J0pOBOr0 M 0e€30MacHOro obpasa
YKU3HU, DKOJIOTUYECKOTO MBIIIJICHUs], IEHHOCTHOIO OTHOLIEHHUS K KMBOHN IPUPOIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHSI UMEET TAaKXKe JJIs PEIIEHUs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CcpeAHero  oOmero  o0pa3oBaHUs,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Ouonorun obecrnieuuBaeT ycioBus sl (OpMHUPOBAHUS
MHTEJUIEKTYAJIbHbIX, KOMMYHHUKALIMOHHBIX W  HWH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KyJNbTYpPhI, CIIOCOOCTBYET MHTErPAllMd OWOJOTMYECKUX 3HAHUU C
IPEICTaBICHUAMU U3 JPYIUX Y4eOHBIX MPEAMETOB, B YaCTHOCTH, PU3UKU, XUMHUU
u reorpaduu. Ha3BaHHBIE MONOXKEHUSI O NMpEIHA3HAYEHUM Y4eOHOIro mpeameTa
«buonorus» cocTaBWIM OCHOBY JJisi OINpEAeNieHUs MOAXOA0B K OTOOpY u
CTPYKTYPUPOBAHHUIO €ro COJACP/KAHMSA, IMPEICTABICHHOTO B MPOrpamMMme IO
OMOJIOTHH.

Ot60p coxepkanus ydeOHOro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUH KyJIbTYpOCOOOPA3HOTO MOJAXOAa, B COOTBETCTBUHU C
KOTOPBIM OOYyYaroluecs: OJKHbI OCBOWUTH 3HAHUS M yMEHMsI, 3HaYUMbIE IS
dbopmupoBaHus OO0IIEH KyJIbTYpbl, OIPEICAIONIME aJeKBaTHOE TOBEJACHUE
YyeJjIoBeKa B OKPYKalollled MpUPOJHON cpeie, BOCTPEOOBaHHBIE B MOBCEAHEBHOM
KHU3HU U TMpaKTHUYEeCKOM nesTesnbHOCTH. Ocoboe MecTo B ITOW cHucTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJEPKAHUS, KOTOPBIE CIIy>KaT OCHOBOW JJisi POPMHUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKTypupOBaHUE COJEpKaHUsS YydyeOHOro Marepuaia B MpOrpaMme IO
OMOJIOTUM OCYHIIECTBIEHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YPOBHEBOW OpraHu3aiuu u
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTro nmpenmera «buosorus»
BBIJICJIEHBI CIIETYIOUIUE COJEpKaTeNIbHbIe JIMHUM: «bronorusa kak Hayka. MeToibl
Hay4yHOro no3Hanus», «Kierka kak Ouonoruueckas cucremayn, «OpraHuzM Kak



ouonoruyeckas cucremayn, «CucremMa U MHOToOOpa3ue OPraHUYECKOro MUpay,
«OBOJIIOIUS KUBOU MPUPOABDY, « IKOCUCTEMBI U TPUCYIIIHE UM 3aKOHOMEPHOCTI.

Lenp nzyuenus: yuebHoro npeameta «buonorus» Ha 6a30BOM YpOBHE —
OBJNIaJicHWe  OOYYaroIIMMUCS 3HAHUSAMH O  CTPYKTYpHO-(YHKIIMOHATHLHOU
OpraHu3allid KUBBIX CHUCTEM pPAa3HOrO0 paHra W MPUOOpPETEHUE YMEHUU
WCIIOJIB30BaTh OTH 3HAHUS ISl TPAMOTHBIX NEUCTBHA B OTHOIICHWH OOBEKTOB
’KUBOM MPUPOJIBI U PEIICHUS PA3JIMYHBIX KU3HEHHBIX MTPOOJIEM.

JocTikeHue 1enu u3ydeHus ydyeOHoro mpenmera «buonorusi» Ha 0a30BoM
ypOBHE 00€CTeunBaeTCs PEeIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI 3HAHUM O OMOJOTMYECKUX TEOPUSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, IPaBUiax, CIYyKAIIUX OCHOBOMU
s (OpMUPOBaHUSI TIPEACTABICHUM O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O
METOJIaX HAy4YHOTO MO3HaHUs, CTPOEHUU, MHOTOOOpa3un U OCOOEHHOCTSX >KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OPTraHM3allMH, BBIIAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y 0O0ydYarolmuxcsi MO3HABATEIbHBIX, WHTEJUICKTYaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHaIu3a JaHHBIX O MYTSIX pPAa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3IJISJI0B, WJEH M MOJXOJOB K M3YYCHHUIO JKUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHME Yy OOydwaromuxcsi oOmed KyJabTypbl, (yHKIHOHAIHHOM
rPaMOTHOCTH, Pa3BUTHE YMEHUM OOBSICHITH M OLICHUBATDH SBJICHUS OKPY KAIOIIETO
MHpa KUBOW TPHUPOJABl HA OCHOBAaHWU 3HAHUW U OIbITA, TMOJYYEHHBIX MpU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHre y oOOydYaromMXcsi yMEHUW WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKON NEATEIbHOCTH YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOIOTHA;

BOCIHUTaHUE YOEXKIEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO0 OTHOIIECHUS K HEM, COOIOICHUST STUUECKUX
HOPM TIPH POBEJICHUN OMOJIOTHUECKUX UCCIIEIOBAHMIM;

OCO3HAHHWE IICHHOCTH OWOJOTUYECKUX 3HAHWM IS TOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPBI, 111 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUEe TPUOOPETEHHBIX 3HAHUN U YMEHUN B TTOBCEIHEBHOMN KU3HH JIJIS
OLCHKH MOCJIEACTBUM CBOEH JIESITEILHOCTH IO OTHOLICHUIO K OKPYXKAKOUIEH Cpele,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHME M COOJIOJEHUE Mep MNPOPUIAKTUKU
3a00s1eBaHUM.

B cucreme cpemnero obmiero oOpazoBanus «buonorus», uzyuaemas Ha
0a30BOM YpOBHE, SBJISETCS OOS3aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
cocTaB peaMeTHoN o0nacTu «EcTecTBeHHO-HAYYHBIE TPEMETHD.



Jlst m3ydyenus: 6nosioruu Ha 6a30BOM YPOBHE CPEIHETO OOIIET0 00pa3oBaHMs
otBoauTCs 68 yacoB: B 10 knacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34
yaca (1 gac B Hezeno).



COJEPXAHME OBYYEHMUA
10 KJIACC

Tema 1. buoJiorus Kak Hayka.

buosnorus kak Hayka. CBsi3b OMOJIOTMM C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JAPYTHUMH €CTECTBEHHBIMH HayKamH, GUIOCO(HEH, STUKON, SCTETUKON U MPABOM.
Ponr Ouomormm B (opmMuUpOBaHMM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonb! MO3HAaHMS KUBOM MPUPOIBI (HAOII0IEHNE, SKCIIEPUMEHT, OIUCAHUE,
U3MEpeHHe, KiaccupuKalus, MOACIUPOBAHUE, CTAaTUCTUYECKas oOpaboTKa
JTAHHBIX ).

JeMoHcTpanuu:

[Toptpetst: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeToAbl TO3HAHUS KUBOW TTPUPOIBD».

JlaGopaTopHble M MpaKTHYECKHE PadOThI:

[Ipaktruueckass pabora Ne 1. «Mcnonb3oBaHue pa3au4HBIX METOJOB IPHU
M3yYEeHUHN OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M MX OPraHU3aLMS.

Kusble cucTembl (OMOCUCTEMBI) KaK IPeAMET U3ydeHus: ouosoruu. OTinume
YKUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHu3alu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOMYJISALHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIIEHOTHYECKUI), OMOC(EPHBI.

JdeMoHcTpanuu:

Tabnuipl u cxembl: « OCHOBHBIE TIPU3HAKU JKU3HW», «YPOBHU OpTraHU3alUU
YKABOU IIPUPOIBI».

O6opynoBanue: Mmojienb mosiekyiasl JIHK.

Tema 3. Xumu4yeckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKHM COCTaB KIIETKH. XUMHUUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHUKpPO3JIeMEeHThI. Boa 1 MuHepaabHbIe BEIleCTRA.

OyHKIMM BOALI M MHUHEpANbHBIX BellecTB B kieTke. l[lommepxkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u cTpoeHue OEIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3ameHnnmble 1 3aMEHUMbIE aMUHOKUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYphl O€TKOBOW MOJICKYJbI (TIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonorundeckue
byHKITUU OCIKOB.



depmenTsl — Owonornueckue Katanm3aTtopbl. CrTpoeHme  (QepmeHTa:
aKTUBHBIA WEHTp, cyOcTtpaTHas crnenuduuHocts. KodepmenTsl. ButamMuHbI.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTaTU3aTOPOB.

VYraeBoasl: MoHOcaxapuibl (TVIFOKO3a, pubo3a U JA€30KCHUpHbO03a),
aucaxapuibel - (caxaposa, JIaKTO3a) W TIojmcaxapuabl  (Kpaxman, TJIMKOTEH,
Hesutoa03a). buonornueckue GyHKIMU yTiaeBOI0B.

Jlununael:  Tpurnuuepuasl, Gochomunuabl, crepouasl. [ uapoduiIbHO-
runpodoOHble  cBoiicTBa. buonormueckue ¢Qynkumum nunuaoB. CpaBHEHHE
yTJIEBOOB, OCIKOB U JIMMHUJIOB KaK HICTOYHUKOB SHEPTUH.

HyknennoBesie kucnotel: JIHK wu PHK. Hykneotuasl — MOHOMEpHI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u gynkiuu JJHK. Ctpoenne u ¢pynkmuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[utonorus — Hayka o kieTke. Kinertounas Teopust — mpuMep B3aUMOICUCTBUS
uzeil u pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUEHHUS KIETKH.

Knerka kak wnenoctHas >xuBas cuctema. OOmMe MNPU3HAKK — KIIETOK:
3aMKHyTasi HapyxHasi mMeMOpana, moiekynsl JIHK kak reHernueckwii ammapar,
cucTeMa CuHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHYEcKass M NpokapuoTudeckas. (OcoOeHHOCTH
CTpPOEHHUS MpOKapUOTHUYECKOW KileTkH. Knerounas creHka Oakrepuil. CtpoeHue
AYKapUOTUYECKON KIJIETKA. (OCHOBHBIE OTJWYUS PACTUTEIBHOM, >KUBOTHOU H
IpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmatnueckas meMmOpana, e€ cBoiicTBa U pyHkuuu. Llutonnazma u eé
opranounbl. OnHoMeMOpaHHbie opranouzabl kietku: JIIC, ammapar T'onbmxu,
nu3ocoMbl. [lolyaBTOHOMHBIE OpraHOWAbl KIETKU: MHUTOXOHIPHUU, IUIACTHUJIBI.
[Ipoucxoxaenre MUTOXOHApPUNM | TwiacTuA. Buael mnactun. HememOpanHbie
OpraHOMJIbl KJIETKH: pHOOCOMBI, KJIETOYHBIM LIEHTP, LEHTPUOJHU, PECHUYKH,
KryTUKU. QYHKIUA OPraHOUIOB KIIETKU. BKitoueHusl.

SAnpo — perynaropHblil ueHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapHoIlUia3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Hunarpammbr:  «PacrnpenesieHue XMMHAYECKUX JJIEMEHTOB B HEKHUBOU
npupojzie», «Pacrpenenenne XuMUIeCKUX dJIEMEHTOB B )KUBOM IIPUPOIE».

Tabmuubl 1 cxeMmbl: «llepuoanueckas TabIUIAa XUMHUYECKUX AIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOb», «brocunTes 6enkay, «CTpoeHre MOJIEKYJIbl OeKay,
«Ctpoenue depmenta», «Hykneunossie kuciotel. JJTHK», «Ctpoenne Moiaexyibl



ATDy», «CTpoeHHue 3yKapuOTUUECKON KIETKN», « CTPOCHUE >KMBOTHOW KIIETKUY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOEHUE NPOKAPHUOTHUYECKON KIETKNY,
«CtpoeHue sapa KIETKn», «Y TIE€BOAb, «JIMIuabD.

ObopynoBaHue: CBETOBOW MHUKPOCKOI, OOOpYyJIOBaHHE [UIsi MPOBEICHUS
HaOIOJICHUM, W3MEPEHUM, HKCIEPUMEHTOB, MHKpOIpenapaTbl PAaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpHUATIbHBIX KJIETOK.

JlaGopaTopHble M IpaKTHYECKHUE padoThbI:

Jlabopatopnass pabora Ne 1. «/3ydeHume KaTanUTHUECKOW AKTHBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3hbl WJTH KaTajasbl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpPOCHHsI KIETOK pPACTEHUH,
KUBOTHBIX U OaKTepuil MoJi MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTIMCAHUE.

Tema 4. /KuzHeaesiTeJIbHOCTh KJIETKH.

OOMeH BelecTB, Wik MeTaboIu3M. AcCUMUIIALUS (TIJTACTUYECKU 0OMEH) U
TUCCUMWISIIUSA (PHEPTeTUUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
meTtabonu3ma. Poib 3aKOHOB COXpaHEHHsI BEIIECTB M JHEPTUU B TOHUMaHUHU
MeTabou3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHbiii. Ponb GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPALIEHUU JHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3pl ¢doTocuHTe3a. Peakium
dboTocunTeza. DPphekTuBHOCTH (HOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJI KU3HU
Ha 3emuie. BiausiHue ycioBuii cpenibl Ha (OTOCHMHTE3 U CIOCOOBI TOBBIIIEHUS €T0
IPOJYKTUBHOCTHU Y KYJbTYPHBIX PACTEHUH.

XeMOCUHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a s
KW3HU Ha 3eMJIE.

DHepreTuueckuii oOMEH B KJeTKe. PaciierieHue BeliecTB, BbIJCICHUE U
AKKyMYJUPOBaHHE SHEPrMM B KJIETKE. OTalbl JHEPreTUYecKOro oOMeEHa.
I'mukonu3. bpoxenue u ero Buabl. KucioponHoe OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. D¢ddexTuBHOCTD
SHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmarpuuHoro cuHTe3a. I['eHermdeckas wunHbpopmarus u JIHK.
Peanuzanus renerwyeckodt wHpOpManuu B KIETKe. [ €HETHYECKUH KOA U €ro
cBoiicTBa. Tpanckpunuust — matpuunblii cunre3 PHK. Tpancnsiuus — GuocunTes
Oenka. Ortanbl TpaHchasnuu. KomupoBanue amuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexkinerounsie ¢hopmbl kU3HU — BUpYCHL. icTopust oTkpbiTus Bupycos (. W.
NBanoBckuit). OcCOOEHHOCTH CTPOEHUSI U JKMU3HEHHOTO LHKJIA BHUPYCOB.
bakrepnodaru. bomesnn pacTeHmil, XMBOTHBIX U HYEJIOBEKA, BBI3HIBACMBIE
Bupycamu. Bupyc nmmyHnonedpunuta uenoseka (BUY) — Bo3Oynurtens CIIM/a.



OOparHast ~ TpaHCKpuWIIIUS, peBepraza W  uHTerpaza. lIpodwunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsl: H. K. Konbuos, JI. . UBanoBckui, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tumnbl nuTaHusy», «Metabonuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xiopomiacty, «Dortocunres», «Ctpoenne [JHK»,
«CTtpoeHue u PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «I'eHeTuuecKuii Ko,
«Bupyco», «bakrepuodarny», «Ctpoenue u >xu3HeHHbIN Uk Bupyca CIIN/da,
Oakrepuodaray, «Permmxkarus JJHK».

O6opynoBanue: moaenu-ammuinkanuu «Yasoenune JIHK u Tpanckpunuumsy,
«buocunres 6enkay, « CTpoeHHne KIETKW», Mojielb CTpYKTypbl JTHK.

Tema 5. Pa3MHoOKeHNe U UHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WX KU3HEHHBIM IUKI KieTku. MHTepdaza u MUTO3.
[Ipoueccsl, mporekaromue B uHTepdasze. Permukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA HabOp — KapHOTHIL.
JIMTUIONIHBIN ¥ TaIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHUIBI.
[utonorndyeckne OCHOBBI Pa3MHOXKEHUS W HWHIWBUAYAIBHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenue xnetku — muto3. Ctaguu murtosa. Ilporeccel, npoucxoasime Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOrMYeCcKuii CMBICT MUTO3A.

[Iporpammupyemas rubesb KIETKH — allomTOo3.

DopMbI pa3MHOKEHHSI OpraHU3MOB: Oecrosoe U nojoBoe. Buasl Oecronoro
Pa3MHOXXEHUS: [ICJICHHWE HAJABOE, I[OYKOBAHHWE OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXeHUE. MICKyCcCTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUEHHE JIJISl CEIEKLHUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHS OT OECIIOI0TO.

Meiio3. Cragun wmenosa. IIpoueccel, npoucxodsume Ha CTaausX Meno3sa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOTOrMyeckuid CMbICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mporecc 00pa3oBaHUs TOJOBBIX KJIETOK Y KUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA M sudHUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX
KJIETOK — TameT (CHepMaro30ou], SWLEKIeTKa) — CIepMAaTOreHe3 U OBOIEHE3.
Oco0EeHHOCTH CTpOEHUsl SHIEKIETOK M crepmaTo3ouaoB. OIIog0TBOpPEHUE.
[Taprenorenes.

NunuBuayanpHOe  pa3BuUTHE (OHTOreHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTtanbl SMOPUOHAIIBHOTO Pa3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX:
npoOJieHrue, TracTpyJisnus, opraHoreHes. IloctaomOpuoHanbHOE pa3BuTHE. THIBI
NOCTAIMOPUOHAIBHOTO PA3BUTHUS: TPsIMOE, HempsiMoe (JIMYMHOYHOE). BriusiHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (DAaKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmumplt u  cxembl: «@DOpMBI Pa3MHOXKEHHUSI OPTaHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOXKEHUE
pacteHui», «/lenenue knetku 6akrepuit», « CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenue xpomMocoMbl», «Kitetounsli mukin», «Pemnukanus JTHK», «Mutosy,
«Meiio3y, «IIpsiMoe u HenmpsiMoe pa3BuUTHE», «['aMeTOreHe3 y MICKONMUTAIOIINX U
yesioBeKkay, « OCHOBHBIC CTaIUM OHTOICHE3a.

O6opynoBaHue: MHMKPOCKOTI, MUKpOTpENnapaThbl «CniepMaTo30uIbl
MJICKOTIUTAIOIIETO», «SIHIIEKIIeTKa MIIEKONUTAIomero», «KapruoknHe3 B KieTKax
KOpeIllKa JIyKa», MarHuTHas MoJeNib-alllIuKaius «JleaeHue KIeTKW», MOJIEIb
JHK, Mmozaenb MeTadazHoi XpOMOCOMBI.

JlabopaTopHbIe U IPaKTH4YeCKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmogeHune MuTO3a B KJIETKaX KOHYHMKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopHas pabota Ne 4. «/3yyeHue CTpoOeHHUsI TOJIOBBIX KJIETOK Ha
FOTOBBIX MUKpPOITIpEnapaTax».

Tema 6. HaciencTBEHHOCTh M MK3BMEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pasButusi reHeTuKku. Posb nutosiorun
U SMOpHOJIOTUHA B CTAHOBJICHUM TECHETHKU. BKIIal pOCCHUUCKUX U 3apyOeikHBIX
YYEHBIX B pa3BUTHE TEHETUKU. MeTOoabl TEHETUKH (TUOPHUI0JIOrHYECKUM,
IIUTOTCHETUYECKUN, MOJICKYJISIpHO-TeHETUUEeCKHi1). (OCHOBHBIE TE€HETUUYECKUE
MOHATHS. [ eHeTHUeCcKass CHMBOJIMKA, UCTIOJIb3YEMASl B CXEMAX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICJOBAHMS MPU3HAKOB, YCTAaHOBJIEHHbIC ['. Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKOH €IUHO-00pa3us TUOPUAOB TMEPBOTO
nokoJieHus. IIpaBuino JOMUHUPOBaHMS. 3aKOH  pPacUICIUICHUSI MPU3HAKOB.
['unoresa yuctoTel ramet. [10JIHOE M HEMOJTHOE IOMUHUPOBAHUE.

JlurubpuaHoe  CKpeluBaHWE. 3aKOH  HE3aBHCHMOTO  HACIICIOBaHHS
npu3HaKoB.  I[UTOreHeTHYECKWE  OCHOBBI  JAUTHOPHUJIHOTO  CKpCIIMBAHUA.
AHanu3upymolee ckpenpanue. Vcnob30BaHne aHATU3UPYIOIIETO CKPEIMBAHUS
JUISL OTIPE/ICJICHHS] TEHOTHIIA OCOOM.

CuerienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAcJIEOBaHMIO I'eHOB. Hapyllienue cuensieHusi TeHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHas T€OpHs HACJIEACTBEHHOCTU. | €HeTUUEeCKHUE KAPTHI.



['enetuka mosna. XpoOMOCOMHOE OIpEAeiIeHUEe Moja. AyTOCOMbI U TOJIOBbIE
XpoMOocoMbl. ['omMorameTHele M TeTEporaMeTHble oOpraHu3mbl. HacnenoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIECACTBEHHAS U HACIIEICTBEHHAS.
Ponp cpempl B HEHAcJIEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPHCTHKA
MOAN(UKAIIMOHHON U3MEHYMBOCTH. BapuarimoHHBINA Pl ¥ BapHaIlMOHHAS KpHUBas.
Hopma peakuuu npusnaka. KonuyecTBeHHbIE M KAYECTBEHHBIC MPU3HAKU U HX
HOopMa peakuuu. CBoicTBa MOIU(PUKAIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, WM TEHOTUIIMYECKasl, M3MEHUYMBOCTh. KoMOuHaTHBHas
U3MEHUMBOCTh. Meio3 W TMOJOBOM Tpolecc — OCHOBa KOMOMHATHUBHOM
M3MEHYMBOCTU. MyTarimoHHas u3aMeHUMBOCTh. Knaccudukanuss MyTaiuii: reHHEbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUUUHBI MyTaluid. MyTareHHsie (pakTopshl.
3aKOH TOMOJIOTHYECKUX PAIOB B HACHEACTBEHHOU n3meHunBoctu H. . BaBuioga.

BhesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJIOBEKA: TeHEaTOTHYeCKUi, OIIM3HEIIOBbIHN, IIUTOT€HETUYECKUM, OMOXUMHUYECKUA,
MOJIEKYJIIPHO-TEHETUUECKUM. CoBpemeHHOE ONpPENIECIICHHE TE€HOTHUIIA!
ITIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUINMPOBAHUE, B TOM YHUCJE C MOMOILIBIO
[II1P-ananmu3a. HacneacrBeHHbIe 3a00JeBaHMS 4YeElIOBEKA: TI'CHHBIC OO0JIC3HH,
00JIe3HN C HACIEACTBEHHOM MpPEeApaclo0KEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HH.
ComaTtnueckue W reHepaTuBHble MyTanuu. CTBOJIOBBIE KJIETKH. [IpuHUUIBI
310pOBOro 00pa3a >KU3HHU, AUATHOCTUKH, MPO(UIAKTUKHI U JIEYEHUS] TEHETUYECKUX
Oone3Hel. MeauKo-reHeTHYecKoe KOHCYJbTUPOBAHUE. 3HAYEHUE MEAUIIMHCKON
TCeHETHKHU B MPEIOTBPAIICHUH 1 JICUCHUH TeHETHUECKUX 3a00JIeBaHUH YeToBeKa.

JeMoHcTpanuu:

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

Tabmuiel w cxembl:  «MoOHOrMOpUAHOE  CKpelllMBaHUE U ero
LUTOTEHETUYECKAasi OCHOBAa», «3aKOH pacUICIJICHUS M €ro IUTOreHeTUYecKas
OCHOBa», «3aKOH YHUCTOTBHI TameT», «{urubpumHOoe CKpeIuBaHUE),
«lduTonornyecknue  OCHOBBI ~ JUTMOPUIHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMOJeNcTBUE AJUIETBHBIX TE€HOB», «l'€HETMYECKHE KapThl PpPACTECHUM,
KUBOTHBIX M 4YelnoBeka», «l'eHeTnka moisa», «3aKOHOMEPHOCTH HACIEIOBaHMS,
CUEINIEHHOTO C moJioM», «KapuoTumbel dYeloBeKa W KUBOTHBIX», «Bumapl
U3MEHUUBOCTHY, «MoaudukalMoHHas H3MEHYUBOCTHY», «HacnegoBanue pesyc-
dakropay, «I'eHeTrka rpymm KpoBu», « MyTalimoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anIuiMKauuu «MOHOTHOPUAHOE CKpEIIMBAaHUEY,
«HemonHoe nomMuHupoBaHuey, «JurnOpumgHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKON W MuKporpenapar «Jlpo3zoduna» (Hopma, MyTaruu
(bopMBI KPBUILEB U OKPACKU Teja), repOapuit «I'opox MoceBHONY.

JlabopaTopHble U NPaKTH4YeCKHE PadoThI:

JlabopaTtopHas pabora Ne 5. «/3ydeHue pe3yabTaTOB MOHOTUOPUIHOIO U
TUTHOPUIHOTO CKPEIIUBaHUs Y AP030(UIIbl Ha TOTOBBIX MUKPOIIpEenapaTax.

JlabopaTtopHas padota Ne 6. «3yyenne MoanpukalMOHHON U3MEHUYUBOCTH,
NOCTPOCHHUE BaPUALIMOHHOTO PsAJIa U BApUAMOHHON KPUBOID.

JlabopaTtopHas paborta Ne 7. « AHasu3 MyTanuii y 1po30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHEe W aHAIWU3 POJOCIOBHBIX
YEJIOBEKay.

Tema 7. Cenexnusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTMH.

Cenekuusa Kak HayKa U MPOLECC. 3apOKICHHUE CEJNEKIUH U JIOMECTHUKALIMS.
VYyenne H. WM. BaBwioBa 0 1eHTpax MPOUCXOXKJECHUS U MHOTrooOpas3us
KyJbTYPHBIX pacTeHUU. LIEHTphI MPOUCXOKIEHUS NOMAIIHUX >KUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MacCoBbIi U UHIMBHYaIbHbIA OTOOPHI B
CEJIEKIIMM pPAacTEHWH W KUBOTHBIX. OlEHKa JKcTepbepa. binm3kopoacTBeHHOE
CKpeluBaHue — UHOpuauHr. Ywucras nuHusg. CKpelIMBAaHUE YUCTHIX JIUHUM.
I'eteposuc, wnm rubpunnas cuia. HepoJacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas tulOpuamsanus u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes U
MOJIyYEHHUE TOJUIUIOUJIOB. JlOCTHIKEHUSI CEJNEeKUMH PACTEHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonorus kak oTpaciib MPOU3BOJACTBA. ['€HHast WMHXKEHEpHs. ITarmbl
co3ganusi pexomOmHanTHOM JIHK wu Tpancrennnix opranusmoB. Kierounas
uxeHepusd. Kinetounsle KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUMN.
KnonupoBanue BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okosornueckue W 3thdeckue  npobrempl. MO -  reHeTHM4ecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. M. BaBunos, 1. B. Muuypun, I'. [. Kapneuenko, M. .
HMBanoB.

Tabnuel 1 cxembl: kapTa «LleHTpBI MPOUCXOXKIECHUS M MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «llopoasl fOMaIHUX XKUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «OtnanéHnas ruopuauszanus», «PadoTe akagemuka M. @. FiBanoBay,
«Tomumnonaus», «OO0beKThl OMOTEXHOJIOTHHY, «KileTOuHbIE KyJIBTYpHl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHue 1 MEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJISKH TUIOZIOB M KOPHETIIOAOB TUKUX (DOPM M KYJIBTYPHBIX
COpTOB pactenuid, repbapuii «CenbCKOX03sICTBEHHBIE PACTCHUS.



JlabopaTopHble U NPaKTHYeCKUe PadoThI:

Okckypenusi «OCHOBHBIE METOJbI M JOCTHXKEHHUSI CEJIEKUUMU PACTEHUU H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIBHBIA ~ y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO ILIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIMOHHAS OMOJIOTHSA.

[Ipennochlku BO3HUKHOBEHHS SBOJIIOIMOHHON TEOPHUHU. BOJIOIMOHHAS
Teopusi U €€ MecTo B OMOJOruM. BiusHue 3BOJIIONMOHHON TEOpUM HAa pa3BUTHE
OMOJIOTUHU U JPYTUX HAYyK.

CBuzerenscTBa 3BONOUMU. [laneoHTONOrMYecKue: MOCIEeI0BATEIbHOCTD
MOSIBJIEHUS BHUJOB B TMAJCOHTOJOTMYECKON JIETONMHCH, TEPEXOJHbIE (HOPMBI.
buoreorpaguyeckue: cxoacTBO U paznuuue hayH u GpiIop MaTepUKOB U OCTPOBOB.

OMOpHONIOrHYecKre: CXOACTBA W pasziuuMs SMOpPUOHOB pAa3HBIX BHJIOB
N03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMHUECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJUYECKUX MYTEeH y BCEX
OpraHU3MOB.

OomonnoHHass teopus Y. JlapBuna. IIpenmocblnku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMKyIME CHJIBI 3BOJIOUMU BUAOB 1o JlapBuHy (M30bITOUHOE
Pa3MHOXEHUE MPU OIPAHMYEHHOCTH PECYPCOB, HEONpeneNEéHHass U3MEHYUBOCTD,
O0opb0a 3a CyIlIecTBOBaHKE, €CTCCTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomtonuu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MukposBomonus. [lonynsuus kak eAMHUIIA BUAA U SBOTIOLUU.

JBrokymue cuiibl (PpakTopbl) PBOJIONUKM BUIOB B MPHUPOAE. MyTallMOHHBIHI
Mpolecc M KOMOMHATHBHAs M3MEHUYMBOCTh. llomynsiumoHHBIE BOJNHBI M Jpeild
reHoB. M3o1ust 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBisomui (aktop 3Bomonuu. DopMel
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOeHHOCTh OpPraHM3MOB Kak pe3ysibTaT 3BOdOUMU. [Ipumepbl
NPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMop(03bl U UMO-aIalITAllUH.

Bun wu BumooOpaszoBanme. Kpurepunm Buma. OcHOBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIEeCKOe.

MakposBosorusi. DopMbl  3BOJIOUMU:  (UIETHYECKas, JMBEpreHTHas,
KOHBEpreHTHasi, napasuienbHas. HeoOpaTuMocTh 3BONIOLHUU.

[IpoucxoxieHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anrsa. AJanTUBHAS paguanus.

JdeMoHcTpanuu:



[Toptpetsl: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mroiep, A. H. CeBepuos.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMYECKOro MUpa Ha 3emie», «3apoabIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeonrtepukc», «Dopmbl  OOppOBI  3a
cyiecTBoBanue», «EctecTBeHHbIit oT60p», «MHOTrOo0o0Opa3ue COpTOB PACTEHUI,
«MHorooOpa3ue  mopon  KUBOTHBIX»,  «llomymsuun»,  «MyTtannonHnas
M3MEHUYUBOCTHY», «ApoMopdo3s», «Manoaganranumy», «O0mas nereHepanus,
«/IBmxymue cuiel sBoimonun», «Kapra-cxema wmapmpyra myremectBus Y.
HapsuHay, «bopr0a 3a cymiecrBoBanue», «IIpucrnoco61eHHOCT OPTaHU3MOBY,
«I"eorpaduueckoe BUI1000pa30BaHuE», « IKOIOTUYECKOE BUA00OPA30BAHUEC.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKPACKH,
HaOOp IUIOOB U ceMsiH, KoJuleKius «lIpuMepsl 3alIUTHBIX TPUCIOCOOJICHUN Yy
KUBOTHBIX», MoJieNIb «OCHOBHBIE HAIPaBJICHUS SBOIIOIUNY», O0BEMHAS MOJETh
«CTpO€eHHE TOJI0BHOIO MO3ra M03BOHOYHBIX).

buoreorpapuyeckas kapta Mupa, KoOJUIEKIUS «DOpMBI COXPAaHHOCTH
UCKOMAEMBbIX JKMUBOTHBIX M pacTeHui», Moaenb ammmukanusa «llepekpéct
XpOMOCOM», BIIaxHble mpenaparbl «Pa3Butue  Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, Mytanuu (HOpMbl KPbUIBEB U
OKpAackKu Tena).

JlaGopaTopHble M MpaKTHYECKHUE PadoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHUYECKOMY
KPUTEPHIO».

JlaGoparopnas padorta Ne 2. «Onucanue TPUCTOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTePa».

Tema 2. Bo3HuKHOBeHMe U Pa3BUTHE KU3HHU HA 3emJIe.

JloHayuHble TPEICTABICHUS O 3apOXKICHUU KU3HU. HayuHble TuUmoTessl
BO3HUKHOBEHUSl >KM3HM Ha 3emJiie: abuoreHe3 W mMaHcHepMmus. XHUMHUYEcKas
ABONIONMSA. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHMYECKHX.
DKCIEpUMEHTAIBHOE MOATBEPKICHUE XUMUUYECKOM BOMOIMU. HavyanbHbie 3Tarbl
ouonornyeckoi sBomonuu. ['mnoresa PHK-mupa. ®opmupoBanne mMeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKIETKU. [lepBbie KIETKM W HMX 3BOJIIOIUA.
dopMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie mo spaMm M nepuojam. Kartapxeil. Apxelckas u
nmpotepo3oiickas 3pbl. [lanmeos3oiickas 2pa u e€ Tmepuoabl: KEMOPHIICKUH,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Meso3oiickass 3pa ©U €€ TEepUOAbl: TPUACOBBIM, FKPCKUH, MEIOBOM.

KaliHo3olickas 3pa u €€ nepuopl: MaJeoreHOBbIM, HEOTCHOBBIM,
AHTPOIOTECHOBBIM.



XapakTepucTuKa KiIuMaTa U IeoJIOrMYecKuX mpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMU PACTUTEIBHOTO W KUBOTHOTO Mupa. Apomopdo3bl y pacTeHHl u
XKUBOTHBIX. [losiBNIEHUE, pACUIBET Y BEIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4yeckoro Mupa Kak OTpakeHHe HBoMoUUU. OCHOBHBIE
CUCTEMAaTUYECKHE TPYNIIbI OPTaHU3MOB.

OBoJIOLHA YesoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue npencTaBieHuil o
IPOUCXOXKICHUHU YenoBeka. Meroasl u3yudeHusl aHTpomnoreHesa. (CxoactBa u
pa3IMyYUs YEIOBEKA U )KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxyume — cuiabl  (pakTopbl)  aHTPOIOreHe3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOIIECTBEHHBI 00pa3 KHU3HW,
U3TOTOBJIEHUE OPYIUI TPyJa, MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIMM M BETBU ABOJIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, UeaoBek
yMenbld, YenoBek npsaMoxomdmui, YenoBek HeaHaepTalIbCKuM, YemoBek
pa3yMHbIii. Haxogku HCKOMaembIX OCTATKOB, BPEMs CYILIECTBOBAHMS, 0O0JACTb
pacrpocTpaHeHus, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY/IHUS.

YenoBeueckue packl. OcCHOBHbIE  OOJIbILIME  pachl:  €BPONEOUHAsS
(eBpaswmiickasi),  Herpo-aBCTpajoujHas  (dKBaTOpUalbHAs),  MOHTOJOUIHAS
(a3uarcko-amepukanckasi).  UYepThl ~ NPUCHOCOOJICHHOCTH  MpeJCTaBUTENEH
YEJIOBEUECKUX pac K YCIOBHSM CYILIECTBOBaHMsA. EJMHCTBO 4YEIOBEYECKHX paC.
Kputuka pacuszma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. 1. Onapun, C. Muuiep, I'. FOpnu, Y.
JlapBuH.

Tabmmip! U cxembl: «Bo3unkHoBeHrue COTHEUHOH cUCTEMBI», «Pa3Butune
OopraHuueckoro mupa», «PacturenbHas KieTka», <«KuBOTHasi  KJIETKay,
«IIpokapuoTnueckas kierka», «CoBpeMEHHasi CUCTEMa OPraHUYeCKOro MHUpPay,
«CpaBHEHHE aHATOMHMYECKMX YepT CTPOEHHUs YeJIOBEKa U YeOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4eJNOBEKa», «JlpeBHenmme moan», «IpeBHue moam», «llepsbie
COBPEMEHHBIE JI0Iu», «UeloBeuecKne pachh».

O6opynoBanue:  mymspku — «[Ipoucxoknenne — demoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CJEMKH WU
M300paKEeHMsI KaMEHHBIX OpYAWM TEpPBOOBITHOTO 4YeNOBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTMYecKas TaOmuia, Kosuiekius «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlabopaTopHble U NPaKTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «3yueHue MCKOMAaeMbIX OCTATKOB PAaCTCHHUM U
KUBOTHBIX B KOJUICKILIHSIX).



OKCKypcHsl «IBOJIOLHS OPraHUYeCKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeIUECKUN My3eil).

Tema 3. OpranusMbl 4 OKpY KaOIIAs cpeaa.

DKOJOrus KaK HayKa. 3a/ladyd ¥ pa3lelibl 3KOJIOTUU. METOIbl 3KOJIOTHYECKUX
UCCIIENOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHHS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/yIlIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue Qakropsl. Knaccudukamuss skojgoruyeckux (HaKkToOpoB:
abuotuyeckre, OUOTHYECKME U AaHTPONOreHHble. JleMcTBUE HKOIOTHYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

AOuoTtndeckue (pakTophl: CBET, TEMIIEPATypa, BIAXKHOCTb. DOTONEPHOIU3M.
[IpucnocoOneHusi OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DAKTOPOB.
buonornueckne puTMBl.

buornueckue (bakTophI. Bunpr  Ouotnueckux B3aUMOJCHUCTBUN:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero gopmsl. [lapazutusm, koonepauus,
MyTyaJlu3M, KOMMEHCAIM3M (KBapTUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIU3M,
HEUTpanu3M. 3HAUeHHUE OMOTHUYECKHX B3aUMOJEHCTBUWA I CYLIECTBOBAHUSA
OpraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XApPAKTEPUCTUKH nomyssiqud. OCHOBHBIE —IOKA3aTENH
HNOMYJISIUMU: YHUCIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4UCIEHHOCTH MOIYJISIUU U €€ PeryIsiusl.

JeMoHcTpanuu:

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

Tabmunpl u cxemsl: kapta «I[Ipuponnsie 30Hb1 3emin», «Cpenbl 0OUTaHUS
opranuzmoBy», «®Doronepuoguzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU NOMYJISIIMU UH(DY30pun-Ty Penbkn», «[lumiessie nenm».

JlaGopaTopHble M MpaKTHYECKHUE PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonorudaeckue 0COOEHHOCTH paCTEHUN U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusitHue cBeTa Ha POCT M Pa3BUTHE YECPEHKOB
KOJIEyCa».

[Ipaktuueckas padora Ne 2. «IToacu€r MIOTHOCTH NOMYJISIUN pa3HbIX BUIOB
pacTEHUN.

Tema 4. CooOuiecTBa 1 3K0J0rH4eCKHE CHCTEMbI.

CoobmiectBo opraHuzMoB — OuoreHo3. CTpyKTypbl OHOLIEHO3a: BUAOBAsd,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Bunbl-nomuHantel. CBsi3u B
ouoneHo3se.

DkoJyornueckne CcuctemMbl (d9kocuctembl). [lonstme 00 »dkocucreme W
ouoreoneHo3e. OyHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOIYIEHTHI,



KOHCYMEHTBI, pelyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIUU B YKOCUCTEME.
Tpoduueckue (muieBble) YpPOBHM BSKOCHCTeMbl. [IumieBble 1€ W CETH.
OcCHOBHBIE TOKa3aTeId 3KOCUCTEMBI: OHoMacca, NPOAYKUUSA. IKOJOTHYECKHE
NUpaMubl: TMPOAYKIMH, YHUCIEHHOCTH, OunomMaccbl. CBOHCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpETyJIALus, pa3Butue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpOTIOTEHHBIE  AKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe v X0351MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopa3zHooOpasue kak ¢akTop YCTOMYMBOCTH »KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMJie.

VYuenue B. U. Bepnanckoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdeprr. JXKuBoe BemectBO U ero (ynkmuu. OcoOeHHOCTH Ouocdepbl Kak
rJ100aNbHOM JKOCUCTEMBI. JlMHamMu4eckoe paBHOBecMEe M OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEIECTB U OMOT€OXMMHYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
azota). 30HAIbHOCTH Ouocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTPONIOIeHHbIE U3MEHEHUs B Ouocdepe.
['o6anbHbIE KOJIOTHUYECKHE TPOOTIEMBI.

CocyiecTBoBaHue IPUPOBI " YeJI0BEYECTBA. CoxpaHeHnue
O61opazHo00pa3us Kak OCHOBA yCTOMYMBOCTH Onochepbl. OCHOBA parimoOHAIBHOTO
yIpaBJICHUs TPUPOJHBIMU pecypcaMH M UX HCIHOJb30BaHUE. JloCTkeHus
OMOJIOTUU U OXpaHa IPUPOBI.

JdeMoHcTpanuu:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabmuubr u cxemsbl: «[lumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmectBay, «llenu nutanusy, «IKOJOTHYECKAs TUPAMHUIAY,
«buocdepa u yenopek», «IKoCHUCTEMA IUPOKOJIMCTBEHHOIO JIECay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3 Bomoéma», «ArpoueHos», «lIpumepHbie
AQHTPOIIOTEHHbIE  BO3JCHUCTBUS Ha 1pupoay», «BaxkhHelline  UCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOJ», «IlouBa — BakHeillas cocTaBisitoLas
ouochepoy, «DakTopsl nerpananuu mouny, «llapuukoBsiii d3hdexTy, «DakTopsl
PaIMOAaKTUBHOTO 3arps3HeHus ouochepsr», «O0mas cTpykrypa Ouocheps,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM 23KpaH Ouochepr»,
«Kpyrosopot yriepona B Ouochepe», «KpyroBopor a3ora B Ipupoie».

OOGopynoBanue: Mojelb-anIuMKaus « TunuuHbie OUOIIEHO3bI», TepOapuit
«PacTtutenbHble coobIIeCTBaY, KOJUEKINN «buoneno3», «Bpeaurenu BakHeUIInX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp», TepOapuu U KOJUJIEKUIMHU PACTEHUA WU
KUBOTHBIX, TIPUHAJJICKAINE K PA3HBIM DKOJOTHYECKUM TPyIIaM OJHOTO BHUA,



Kpacnas xuura Poccuiickoit ®epepanuu, H300pakeHUs OXPaHSIEMbBIX BHIIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMEBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHNIA

Cornmacuo ®I'OC COOQO, ycraHaBIMBaIOTCS TpeOOBaHUS K pe3yibTaTam
OCBOCHMSI  OOy4YalolIMMHUCS TPOrpaMMm  CpeAHero obmero  o0pa3oBaHMUS:
JUYHOCTHBIM, METANPEIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NHYHOCTHBIX PE3YJBTAaTOB OCBOCHMS mpeamera «buonorusy
BBIJICTICHBI CJICIYIONINE COCTaBJISIIOIINE: OCO3HAHUE OOYYarOIIMMUCS POCCHUICKON
rPaXJaHCKOM UJEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOOIPE/ICNICHUI0, HaluYue MOTHUBAIlMM K OOyYEeHHIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESXKICHUM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPAIULMN pPa3BUTUS OUOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTh OOYYArOUIUXCS PYKOBOJCTBOBATHCSA B CBOEH
JNEATEIPHOCTH 1[€HHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMM, IPUCYIIMMU CHUCTEME
OuoNoTUYecKoro 00pa3oBaHMs, HaJUYHE SKOJOTUYECKOTO IPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUIAHBI.

JIn4HOCTHBIE PE3YJNbTaThl OCBOCHHMS MpeaMeTa «buonorus» mocrurarorcst B
€MHCTBE Y4Ye€OHOW U BOCIHUTATEJIBHOW [EATEJIBHOCTH B COOTBETCTBUM C
TPAIAULIMOHHBIMHA POCCUMCKUMHU COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TYyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMA B OOINECTBE MpaBWJIAMH U HOpPMaMu
MOBEJICHUSI M CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUs, CaMOBOCIUTAHUS W
CaMOpAa3BUTHSA, Pa3BUTHUS BHYTPEHHEW TMO3UMLUMM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY M MPABOIOPSAIKY, YEIOBEKY TPyZa W CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBQ)XKEHUS, OCPEKHOTO OTHOUICHUS K KYJIbTYpPHOMY HACIEIUI0 U
TpaAUIAsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickon denepanyu, Opupoae u
OKPYXKaroLlIEen cpelie.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOro mpenMera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTh 00YUaIOIINUXCSl PYKOBOJACTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHUE >KHU3HEHHOTO
ONbITAa M ONBITA AECATEIBHOCTU B IMPOLECCE peanu3ald OCHOBHBIX HaIPaBICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYarOIIET0oCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TMpaB ¥ OOS3aHHOCTEH, YBaKCHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JIESITEIBHOCTH NPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4YEOHBIX U IMO3HABATENIbHBIX 33714, BBHIOJIHEHHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENSITh COOCTBEHHYIO TIO3UIIMIO IO OTHONICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYHUTHIBAaTh B CBOUX JACHCTBUSAX HEOOXOJUMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HbIMU YOEKACHUSAMU, KyJIbTYPHBIMH LIEHHOCTSIMU U
COLMAIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHBIX, TIO3HABATEIBHBIX M HCCIENOBATEIbCKUX 3a/a4d, YBaXKUTEIbHOIO
OTHOIIIEHUS K MHEHUIO ONIMOHEHTOB IMpU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COCPIKAHUS;

TOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXXJaHCKON WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HapOJdy, YyBCTBA OTBETCTBEHHOCTH IEpE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLLIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJTHOMY HACIICAUIO U TAMSITHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccuu B Hayke, UCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OLIGHMBAaTh BKJIAJ, POCCHUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHUS OWOJOTMM B TIO3HAHWU 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIE€HHOCTh, TOTOBHOCTh K CIYyKeHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 32 €r0 Cyb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHue JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJAJa B TIOCTPOCHUE YCTOWYMBOTO OyIyIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POIUTEIIAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEMHOM JKU3HU B COOTBETCTBHM C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIFOYAsi 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHUIA;



MOHMMAaHNE YMOLMOHAIFHOTO BO3EHCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKEHHIO B Pa3HbIX BUJAX HCKYCCTBa, CTpPEMJICHUE
IPOSBIISITH KA4€CTBA TBOPUECKOU JIMUHOCTH;

5) ¢u3uyeckoro BocMUTAHHUSA, GOPMHUPOBAHHMS KYJLTYPbl 30POBbSI H
IMOIUOHAIBHOTO 0JIAT OOy HSA:

NOHMMaHHE W pealu3alys 3I0pOBOTO W 0e30macHOro obpasza KHU3HH
(3mopoBoe  mMUTaHWE, COONIOJICHWE TUTHMEHUYECKUX TPaBUI U HOPM,
cOQIaHCUPOBAHHBIM pPEXKUM 3aHATUH W OTHbIXa, peryisipHas (Qu3ndeckas
aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (hM3HUECKOMY U TICUXMYECKOMY 3/I0POBbIO;

NOHMMAaHWE [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U  KOJJICKTHBHOTO
0€301MacHOTO MOBEACHHS B CUTYAIIUAX, YTPOKAIOIIUX 3/IOPOBBIO M KU3HU JIIOJICH;

OCO3HaHUE MOCJEACTBUN U HENPUATUS BPEIHBIX NPUBBIYEK (YMOTpeOJICHUS
aJIKOTO0JIs1, HAPKOTUKOB, KypEHUs);

6) TPyA10BOT0 BOCTIUTAHUA:

TFOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTH MAacTepCcTBa, TPYAOIIO0HE;
TOTOBHOCTh K aKTUBHOM J€ATEIBHOCTH TEXHOJOTUYECKOW U COLUATbHON
HaNpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO

BBINOJIHATH TAKyIO JESITEIbHOCTD;

UHTEpEC K pa3nuyHbiM chepam MpodecCHOHANBHON NeATeIbHOCTH, YMEHHUE
COBEpILIAaTh OCO3HAHHBIA BBIOOpP Oynymiel mpodeccuu U pearn30BbIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIAHbI;

FOTOBHOCTh U CIHOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPA30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHYECKOr0 BOCTIMTAHMS:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOILIEHHE K NPUPOJIe KaK MCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYILECTBOBAHMUS,

MOBBIIIICHHE YPOBHS DKOJOTUYECKOW KYJIbTYpBl: TPHUOOpETEHHE OmbITa
IUTAHUPOBAHMSI TOCTYNKOB W OLEHKM UX BO3MOXHBIX IOCJHEICTBUN IS
OKPY’KarOIIEU CPEBI;

OCO3HaHWE TIO00ATBHOTO XapaKTepa SKOJOTHUECKHX MpoOJieM M MyTel Hux
pelIeHuUS;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU H3YyYEHUH OHOJIOTUHU
3HaHWA W YMEHHUS NpHU pEUIeHUH TMpoOJeM, CBSI3aHHBIX C palMOHAIbHBIM
OpPUPOAOIIONb30BaHUEM  (COOMIOZIEHME  TpaBUJl  MOBEIEHUS B MPUPOJIE,
HamlpaBlICHHBIX Ha COXpAaHEHHWE pAaBHOBECHUS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, Orochepsl);



AKTUBHOE HENPUATHE JICMCTBUM, MNPUHOCAIIMX BpEd  OKPYNKaOUIEH
OPUPOAHON cpelie, YMEHUE MPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPEIOTBpAIIaTh UX;

HAJIM4YKUE Pa3BUTOrO HKOJOTUYECKOTO MBIIIJICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OTbITa JEeSTEIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCSI UMHU B IO3HABaTEIbHOW, KOMMYHUKATHBHOM W COLMAIbHOU
MIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN NEATEIbHOCTH 3KOJIOTUMYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW U OOIIECTBEHHOM MPAaKTHUKHA, OCHOBAHHOI'O Ha JUAJIOTE
KYJBTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIILCKOM KYyJIbTYpbl KaK CpEACTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMAaHWE crHenuuKku OHOJIOTUM KaK HayKd, OCO3HaHWUS €€ PO B
(OpMHpPOBAaHMN PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUU LIEJIOCTHOTO
MIPEACTABICHUS] 00 OKPYXKAIOIIEM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKA U
oOlIecTBa, B MO3HAHUU MNPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIEHHH MpoOJeM
COXpaHEHUs NPUPOJHOTO PABHOBECHSI,;

yOeKAEHHOCTh B 3HAUYMMOCTH OHMOJIOTHMHU ISl COBPEMEHHOW IMBUIIM3ALINHU:
o0OecrieyeHrss HOBOTO YPOBHS Pa3BUTUS MEAMIMHBI, CO3JAAHHE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX  pelmaTb pecypcHble  MpoOJeMbl  pa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTeH BhIXOAA M3 TJIOOAIBHBIX YKOJIOTHYECKUX MPpoOieM U
o0ecrieueHus  mepexoja K  YCTOWYMBOMY  pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (DOPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHMOJIOTMYECKUX 3HAaHUW B LEIAX
MOBBIIICHUS OOMIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, Kak
COCTaBHOW 4acTU (YHKIIMOHATHHOW TPAMOTHOCTH OO0ydaromuxcs, GopMHUpPyEMOM
IpU U3yYEHUU OMOJIOTHH;

MOHUMAaHUE CYLUIHOCTH METOJOB MO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJb30BaTh IOJIy4aeMble 3HAHMUS JUIsl aHalu3a |
OOBSCHEHUSI SBJICHUN OKPY’KAIOIIET0 MUpa U MPOUCXOMAIIUX B HEM WU3MECHEHH,
yMeHUEe jenaTh OOOCHOBaHHBIC 3aKJIIOYEHUS HAa OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIIUXCS JaHHBIX C LIEJIbIO MOTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HMCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA AJis
penieHus NpoOJieM B peajbHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE LIEHHOCTU HAYYHOH JESITEIbHOCTH, FOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO M UCCIEA0BATENIBCKYIO IESITEIbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTb W  CHOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHHUIO |
caM000pa30BaHUIO, K aKTMBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMUA MO OWOJIOTHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJibTaThl OCBOEHUSI yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMbIe Uil (OPMUPOBAHUS MHPOBO33PEHUS] OO0YUaIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIE) OOICHAYYHBIC MOHATHS, OTPaKaroIue
LEIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJIOB TMO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPrus, SIBIICHHE, MPOIIECC,
CUCTEMa, HAay4HbIN (HaKT, MPUHIIMI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TE€OpPHS,
UCCJIeIOBaHUE,  HAONIOJICHUWE, MW3MEpPEHUEe, OKCIePUMEHT U  JPYrux),
YHUBEpCAJIbHbIE y4YeOHBbIE JIeUCTBUA (MTO3HABaTENbHbIC, KOMMYHHKATUBHBIC,

pEryJsTUBHBIE), o0ecreunBaroIye (dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH W  COLMAJIBHOM KOMIETEHLMH OOyYarolMxcsi, CHOCOOHOCTh
oOyJaromuxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHUS W  yHHBEPCAJIbHBIE ydeOHBbIC JICUCTBHS B
ITI03HABATEJILHON U COLMAIIBHON MPAKTHUKE.

MeranpenMeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMBl CpeIHEro oOIIero
00pa3oBaHus JIOHKHBI OTPAXKATh:

OBaaaenue YHHUBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbLHBIMH
JeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHe AeHCTBHUS:

CaMOCTOATENLHO  (OPMYJIUPOBaTh W aKTYallM3WpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHHWM 3HAHUN TMPUEMBI JIOTHUYECKOTO MBITUICHHUS
(amanm3a, cuHTe3a, CpaBHEHMS, KiaccudHUKamuu, 0000IEHUS ), pACKPBIBAThH CMBICI
OMOJIOTUYECKUX TOHSTHH (BBIACISATh UX XapaKTePHBIC MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH TOHSATHSIMH );

OTPENCIATh IEMN JEATCIbHOCTH, 3a/JaBas IMapaMeTphl W KPUTCPUHU UX
JOCTKEHUSI, COOTHOCUTH PE3YJIbTAThI JEATEIHLHOCTH C TIOCTABJIICHHBIMU TIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS SISl 0ObsICHEHHUS (DaKTOB U SIBIICHHI
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHIAYKTUBHBIC, IEAYKTHUBHBIC, IIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEYHMS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSITh CXEMHO-MO/ICIbLHBIC CpeAcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3yyaeMbIX OHMOJOTHYECKHX OOBEKTaX, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  poJa,  BBIBIEHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTeIBaTh IJIaH peHIeHHus MPoOJIeMbl ¢ yU4ETOM aHaanu3a UMEIOLIUXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBBI B I€ATEIbHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHMBATh PUCKHU NOCIIECTBUN JEATENBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHMSIX PpEalbHOIO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIIICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 06a30BbIe HCCIIEI0BATEILCKIE IeiiCTBHS:

BJIJI€Th HaBbIKAMHU y4€OHO-UCCIIEI0BATEIbCKON 1 TPOEKTHOU €SI TEIbHOCTH,
HaBbIKAMM  pa3pelieHusi MNpo0JieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHBbIX METOJOB [TO3HAHUS;

UCIIOJIB30BaTh PpAa3JINYHbIE BHJBI JEATEIBHOCTH IIO IOJYYEHUIO HOBOIO
3HAHUS, €ro MHTEpIpEeTaluy, NpeoOpa3oBaHUIO W TPUMEHEHHUIO B YUYEOHBIX
CUTYAIMSIX, B TOM YKCJIE NPU CO3JaHUU YUEOHBIX U COLIMATIBHBIX TPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh M (OpMyJIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JESITeIbHOCTU U )KU3HEHHBIX CUTYAlIHAX;

BBISIBJIAITh NPUYUHHO-CJICCTBEHHBIE CBA3M U aKTyaJM3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3Y €€ pELICHUs, HaXOAUTh apryMEHThl AJIs JI0Ka3aTeIbCTBa
CBOUX YTBEPKJICHUI, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEILCHUS;

aHANIM3UPOBaTh IMOJYYEHHbIE B XOJ€ pELIEHUs 3a7auyd pe3yJIbTarthl,
KPUTUYECKH OLEHUBATH UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OILIGHKY HOBBIM CHUTYyallUsM, OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LIeJICHAIPABICHHBIN MOMCK TIEPEHOCA CPEACTB U CIIOCOOOB
AeicTBUs B PO ECCHOHAIBHYIO CPELy;

YMETb MIEPEHOCUTD 3HAHUSA B MIO3HABATEIbHYIO U MPAKTUYECKYIO 001acTH
KU3ZHEIEATEIIbHOCTH;

yMETh MHTErpUPOBaTh 3HAHUSA W3 pa3HbIX MPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIE UJIEH, TIpeiaraTh OpUTHHAIBHBIC TIOXOAbI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 33J1a4H, JOITYCKAIOILIIE aIbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaLUu (TEKCTE y4eOHOTOo
nocoOusi, Hay4YHO-TIOMYJISIPHOM  JuTeparype, OHMOJOrMYECKUX CJOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHAIN3UPOBATh



MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (POPM MPEACTABICHUS, KPUTHUECKH OILICHUBATD
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

dbopMyIIMpoBaTh 3aMpOChl U MPUMEHATH PA3NIUYHBIE METOJbI IPU MOUCKE U
oTObope Oumoslornyeckor mHpopManu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT U, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIHO  BBIOMpPATh  ONTUMAJBHYIO  (QOpMYy  MPEACTABICHHUS
ouosiorndeckor uHGoOpMaIUK (CXeMbl, TpaduKU, TUarpaMMbl, TaOJIUIIbI, PUCYHKU
H IpyTroe);

UCTIONB30BaTh HAYUYHBIM SI3BIK B KaueCcTBE CpeACTBa TMpU padoTe ¢
Ouonornyeckod uHPOpMalMeil: NPUMEHATh XHUMHUYECKHE, (HU3UYECKUEe U
MaTeMaTUYECKHE 3HAKH U CHUMBOJIBI, (OpMYJibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJB30BaTh M IPEOOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJIATHOCTH;

BJIaJeTh ~ HaBBIKAMU  pACHO3HAaBaHUS W 3amUThl  WH(poOpmammw,
MH(}OpMAIMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OgiageHne yHUBEpPCAIbHBIMH KOMMYHUKATHBHBIMH /I€iiCTBUSIMH:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEX cepax >KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYILECTBY 00CYyXaaeMoil TeMbl (YMEHHE 3a7aBaTh
BOMPOCHI, BBICKA3bIBATh CYKJICHUS OTHOCUTENILHO BBIMOJHEHUS MpesiaraeMoin
3aJla4M, YUYUTHIBATh WHTEPECHl U COTJIIACOBAHHOCTH MO3UIUI IPYTHX YYaCTHHKOB
JMAJIOTa WK JTUCKYCCHH);

pacmo3HaBaTh HeBepOaldbHBIE CpEACTBA OOINEHHWs, MOHUMATh 3HAYCHHE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYyaIui,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CTIIOCOOAMU OOIICHUS] U B3aWMOJCHCTBUS, MOHUMAThH
HaMEpPEHHUs APYTUX JIOACH, IPOSBIATh YBAXKHUTEIFHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMUHO H3JIaraThb CBOIO TOUKY 3PEHHsI C HCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1esiTeJIbHOCTh:

MOHUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYAJIBHON
pabOTHI IPH peIIeHUH OMOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYNIOBBIX (JOPM B3aMMOICHCTBHSI IPU PEIICHUN YUeOHOU 3a/1a4u;

BBIOMpPATh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBHHA C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJOT0 4ieHA KOJUIEKTUBA;



OPUHUMATh 1M  COBMECTHOM  JI€ATE€JIbHOCTH, OPraHHU30BbIBaTh H
KOOPAWUHUPOBATh JEUCTBUSA MO €€ JOCTHKEHUIO: COCTaBIIATH IUJIaH JEHCTBUH,
pacupenensaTb pojad € y4ETOM MHEHUH YYacTHUKOB, OOCYXJIaTh pPE3yJIbTAThl
COBMECTHOU padOThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa WU KaXJOr0 YYaCTHHKAa KOMAaHAbI B
oO1uit pe3yNbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/Uiaratb HOBBIE MPOEKTHI, OLIEHUBATH HJEH C TMO3UIMU HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETHMYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYAIMIX, IPOSIBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

OBiajieHHe YHUBEPCAJTbHBIMHU PeryJIsiITUBHBIMH 1eCTBHAMM:

1) camoopranuzanus:

UCIIOJIb30BaTh OWOJIOTMYECKME 3HAHUS I BBISIBICHUS MPOOJIEM M HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMpPATh HA OCHOBE OHOJIOTMYECKUX 3HAHUM LEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JIEWCTBHSIX M IMOCTYINKAaxX MO OTHOLIEHUIO K >KHUBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATH MO3HABATENIbHYIO JESATEIbHOCTb, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIHLHOM
NEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAH pEIIeHUs MNpoOieMbl ¢ y4€ToM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OIIEHKY HOBBIM CUTYAIIUSIM;

pacMpsaTh paMKH y4eOHOTrO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JieJ1aTh OCO3HAHHBIA BBHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW JpyAMLIMUA B
pPa3HBIX O00JACTSIX 3HAHWM, IMOCTOSHHO TIOBHIIIATH CBOW OOpa30BaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJbTATOB LEISIM;

BJIAJCTh  HAaBbIKAMHU  IIO3HABATEJbHOW  peQIEKCMU  KaK  OCO3HAHMS
COBEpILIAEMbIX JEUCTBUI U MBICIUTEIbHBIX MPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JIA OLIEHKU CHUTyalluu, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PHUCKM M CBOEBPEMEHHO NPHHUMATh PELICHUS IO HUX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTHl JAPYTMX I[PU aHAIU3E pPe3yJIbTATOB
NEeATEIIbHOCTH;

3) npuHATHE ceds U IPYTHX:

IPUHHUMATh ce0s1, IOHMMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M AapryMEHTHl JAPYTMX NpPU AaHAIU3E PE3YIbTATOB
NEeATEIIbHOCTH;

MIPU3HABATh CBOE MIPABO U MPABO JPYTMX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MU C MMO3ULIUHU IPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIBTATbBI

[IpeameTHble pe3ynbTaThl ocBoeHus mnporpamMmmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crielupuueckue s yueOHoro npeamera «buonorus»
Hay4HbIC 3HAHMS, YMEHUS U CIIOCOOBI AEHCTBUI MO OCBOEHUIO, UHTEPIPETALMH U
npeoOpa30BaHUIO0 3HAHUM, BUIBI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUW B Pa3UYHBIX YYEOHBIX CUTYalUsSX, a TAKXKE B PEabHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouosoruei. B mporpamMmme mnpenMeTHbIE
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yYEHHS.

[IpenMeTHbIe pe3ysibTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTUU B CHCTEME HAYYHOIO
3HaHUSA €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPa M HAyYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUMCKUX H
3apyOeKHbIX YUYEHBIX-OMOJOrOB B pa3BUTHE OWONOTMH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JJISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPacKpbIBaTh COJEpKaHUE OMOJOTUYECKUX TEPMHUHOB M TMOHSTHIA:
KW3Hb, KIIETKa, OpraHm3M, MeTaboiau3Mm (0OMEH BEIIeCTB W  IIpEeBpalleHHe
HHEPruM), TOMEOCTa3 (CaMOPEryJIsilus), YPOBHEBAsT OpraHU3alUsl KUBBIX CHCTEM,
caMOBOCHpOU3BeAeHHE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE WH3jaraTh OHOJOrHYecKue Teopuu (KIETOYHasi, XPOMOCOMHAas,
MyTaIlMOHHAs, IIEHTpPaJbHAsl JO0TMa MOJIEKYJsipHOW Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 meHTpax MHOTOOOpasusi u
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. V. BaBunoBa), ompenensiTh rpaHuUIlbl
UX PUMEHUMOCTH K KMUBBIM CHCTEMaM;

yMEHHE BJaJIeTh METOJAAMH HAyYHOTO TO3HAHMs B OMOJNIOrHU: HAOII0eHUE U
ONMCAHUE JKMUBBIX CHCTEM, IPOLIECCOB W SIBJICHUW, OpraHU3alMs U MPOBEACHHE
OMOJOTMYECKOTO  SKCIEPUMEHTAa,  BBIABI)KCHHE  TUIIOTE3BI, BBISIBJICHUE
3aBHCHUMOCTH MEXAY HCCIENyEeMbIMU BEIMYMHAMH, OOBSACHEHUE TMOTYYECHHBIX



pE3yIbTATOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUHM IOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATh CYILIECTBEHHbIE PU3HAKH BUPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPIraHHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBpAIllCHUs] SHEPTUU B KIETKe, (HOTOCHMHTE3A,
IJJACTUYECKOTO U DHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MEio3a,
OIUIOJIOTBOPEHMSI, Pa3MHOXKEHHS, WHIMBUIYAJIBHOTO Ppa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHATH MOJTyYCHHbIE 3HAHUA NJIS OOBACHEHUS OMOJIOTUYECKUX
IPOLECCOB U SIBJICHWUM, AJI NPUHATUS NPAKTUUYECKUX PEUICHUH B MOBCEIHEBHOMN
KU3HH C Ielblo oOecrnedyeHrus O€30MacHOCTH CBOETO 3[0POBbSI U 3JI0POBbS
OKPY’KaIOIIUX JIFOJIEN, COOIOACHUSI HOPM I'PAMOTHOTO MOBEJICHUS B OKpYXKalolen
MPUPOJHON cpele, NMOHMMaHUE HEOOXOJMMOCTH HCIOJNIb30BAHUS JOCTHXKEHHM
COBPEMEHHOU OMoI0ruu " OMOTEXHOJIOT U UIS  PalMOHAIIBHOTO
IPUPOAOIIOIB30BAHNUS;

YMEHHE pellaTh »>3JEMEHTapHble T'€HETUYECKUE 3a7aud Ha MOHO- W
IUTUOPUIHOE CKpEIIMBAaHME, CLEIUIEHHOE HaclIeJOBaHUE, COCTaBISATh CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAHMS JJIsl MPEACKa3aHUsl HAcJlelIOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBINOJHATH JIa0OpATOPHBIE M IMPAKTHYECKUE padoOThI, COONIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U JTa00PATOPHBIM 000PYI0BAHUEM;

YyMEHHE KPUTHUYECKH OILIEHHBAThb M HHTEPIPETHPOBATh HH(OPMALIHIO
OMOJIOTUYECKOTO  COJEpXkKAaHUS, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX MCTOYHUKOB (CPECTBa MACCOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIE
Marepuanibl), 3THYECKHE AacHEeKThl COBPEMEHHBIX HCCIEAOBAHUN B OHOJIOTHH,
MeAMLIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IUCbMEHHBbIE U YCTHBIE COOOIICHHUS,
0000111251 OMOJOTHYECKYI0 MH(DOPMAIIMIO M3 HECKOJbKUX HCTOUYHHKOB, IPAMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmnapar OUOJIOTHH.

[TpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE M POJIU OUOJIOTUU B CUCTEME HAyUHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMHUPOBAHHU COBPEMEHHOH €CTEeCTBEHHO-
HAy4YHOH KapTUHBl MHpPAa M HAy4YHOI'O MHUPOBO33PEHMS, O BKJIAJ€ POCCUUCKHUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOrUHU, (PYHKIMOHAIBHON
IrPaMOTHOCTH Y€JIOBEKa JIJIsl peLICHH )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJACp)KAHUE OMOJIOTMYECKUX TEPMHHOB M TOHATHM:
BUJ, TIOMYJIALNS, T€HO(YOH, 3BOIOLUS, ABUKYLIME CHIbI ((aKTOpPbI) 3BOIIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUJI000pa30BaHUE, SKOJOTHYECKUE PaKTOPHI,



DKOCUCTEMA, MOPOAYLEHTBI, KOHCYMEHTBI, PEIYyLUEHThl, LENH [UTaHUA,
AKOJIOTHYECKas MUupaMua, OuoreoleHos, ouocdepa;

YMEHUE WH3Jaratb OHOJOTWYECKHE TEOpUH (3BOJIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3aponpimeBoro cxoacrsa K. M. bapa, uepenoBaHus IJIaBHBIX HallpaBiI€HUU U
myTeit sBomoruu A. H. CeseprioBa, yuenuss o Ouocdhepe B. M. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX IPUMEHUMOCTHU K )KUBBIM CHCTEMAM;

yMEHHUE BJIaJIETh METOJIaMH HAyYHOT'O TO3HAHUSI B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHUE JKUBBIX CHUCTEM, MPOLECCOB MU SBJICHUN, OpPraHU3alds U NPOBEICHUE
OMOJOTMYECKOTO  JKCIEPUMEHTAa,  BBIABIDKCHHE  TUIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXy HCCIEIyEMbIMU BEIMYMHAMH, OOBSICHEHUE IOJyYEHHBIX
pE3yIbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSITHH, TEOPUM M 3aKOHOB, YMEHHUE
JIeNIaTh BBIBOJBI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OMOJIOTHUYECKUX
OOBEKTOB: BMJIOB, MOMYJSALMM, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB,
OMOTeOLEHO30B U JKOCHCTEM, OCOOCHHOCTH IMPOLIECCOB: HACIEACTBEHHOMN
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCHOCOOIEHHOCTH
OpraHU3MOB, JECHCTBUS H3KOJIOTMYECKMX (DaKTOpPOB Ha OpPraHU3Mbl, MEpeHoca
BELIECTB M IIOTOKA DJHEPrMM B 3KOCUCTEMAX, AHTPONOIEHHBIX W3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOr€OXMMHYECKHX
IIUKIIOB B Onocdepe;

YMEHUE NMPUMEHATHh MOJIyYEHHbIE 3HAHUA IJI1 OOBACHEHHS] OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUM, IS NMPUHATUS MPAKTUYECKUX PELIEHUN B IOBCEAHEBHOU
KU3HU C 1enblo oOecreueHrs O€30MacHOCTH CBOEro 370pPOBbS M 340pPOBbA
OKpY>KaIoIIMX JIFOJEH, COOMI0IeHNs HOPM TPAaMOTHOT'O MOBEACHUS B OKPY KaroLIei
OPUPOJHOM cpesle, MOHMMaHue HEOOXOAMMOCTH HCIOIb30BaHUS JTOCTHIKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIsl pALIMOHATILHOTO PUPOA0IIOIb30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJIOTUYECKUE 33/1a4d, COCTABIISATH CXEMBI
NepeHoca BEIECTB U YHEPTUU B IKOCHUCTEMaX (LIeTH MUTAHUSA );

yMEHHUE BBITIONHATH JTA0OpPATOPHBIE W TPAKTUYECKHUe pPabOThI, COOIOIATH
npaBuia mpu pabore ¢ yueOHBIM U Ta00paTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKHM OLEHHUBaTh M HWHTEPHPETUPOBATH HHGOPMALIIIO
OMOJIOTUYECKOTO  COJEpkKAaHUS, BKIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX MCTOYHUKOB (CpECTBa MACCOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  pacCMaTpuBaTh  IJIOOAJbHBIE  HKOJIOTUYECKHE  MPOOJIEMbl
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOIIECHUIO K HUM COOCTBEHHYIO O3UIIHIO;

YyMEHUE CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIE M YCTHBIE COOOILEHHUS,
0000111ast OMONIOTrMYECKy0 MH(MDOPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

1/

Haumenosanue
pa3ziesioB U TeM
POrpamMMBl

KommuectBo yacos

Bcero

KonTpoJsibHbie
paboThl

[IpakTnueckue
paboThl

DnekTpoHHbIC (IU(PPOBLIE)
o0pazoBaresbHbIE pECYPChI

CIIHCOK UTOTOBBIX
TUTAHUPYEMBIX
pE3yJIBTATOB C
yKa3aHUEM ITAIOB UX
dbopMHUpOBaHUS

Ccoco0 OLIEHKH
HUTOTOBBIX
IUTAHUPYEMBIX
pe3yJIbTaTOB

buoiorus kak Hayka

0.5

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

- cOPMHUPOBAHHOCTh
3HaHUI 0 MECTe U POJIU
OMOJIOTHH B CUCTEME
HAY4YHOT'O 3HaHUs
€CTECTBEHHBIX HAyK, B
dbopMupoBaHUU
COBPEMEHHOMN
€CTECTBEHHO-HAy4YHOU
KapTUHBI MUPA U
HAYYHOTO
MHPOBO33PEHUS, O
BKJIa/I€ POCCUHCKUX U
3apyOeKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE
OuoJIoruy,
(byHKIIMOHATBHON
IPaMOTHOCTH YeJloBeKa
JUISL peLIeHus
KU3HEHHBIX 3a/1a4;

YcrHbI onpoc



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

- YMEHHE PaCKpHIBATh
coJiepKaHue
OMOJIOTUYECKUX
TEPMUHOB U IIOHATHUH:
KU3Hb, KIIETKA,
OpraHu3M, METa0OIU3M
(oOMeH BelecTB U
peBpalieHue
SHEpPruu), FOMEOCTa3
(camoperymnsmus),
ypOBHEBast
OpraHu3aIs JKUBBIX
CHUCTEM,
CaMOBOCITPOU3BEICHHE
(pemponykius),
HACJIe/ICTBEHHOCTD,
U3MEHYNBOCTb, POCT U
pa3BUTHE;

[IpenmerHbIii
IUKTAHT

- YMCHHE BIIAJICTh
METOJJaMH HaYyYHOTO
MMO3HAHMS B OMOJIOTHH:
HaOJIIoIeHNE U
OITMCAHNE KUBBIX
CHCTEM, TIPOIIECCOB U
SIBIICHUU, OpTaHU3aIUS
U TIPOBEJICHHE
OHOJIOrTYECKOro
IKCIIEPUMECHTA,

[IpakTrnueckas
pabora




BBI/IBUJKEHUE TUIIOTE3BI,
BBISIBJICHUE
3aBUCHUMOCTHU MEXTY
UCCIIEyEMbIMU
BEJIMYMHAMU,
0o0BsiICHEHHE
MOJIyYEHHBIX
pE3yIbTaTOB,
UCIIOJIb30BaHHBIX
HAay4HBIX [IOHATHUH,
TEOPUI U 3aKOHOB,
YMEHHE JeNIaTh BHIBObI
Ha OCHOBAaHHUH
MOJIyYEHHBIX
pE3yJIbTaTOB;

JKusrle cucTeMBI 1 UX
OpraHu3aLus

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

- YMEHHE KPUTUYECKHI
OLICHMBATh U
UHTEPIPETUPOBATD
uH(pOpMaInIO
OHMOJIOrNYECKOro
coJiep>KaHus,
BKJIIOUYAIOLIYIO
IICEBJOHAYYHbIE 3HAHUS
U3 pa3IMYHbIX
MCTOYHHUKOB (CpeicTBa
MacCOBOM
nH(popmanuy, HayqyHo-
HOMYJIIPHbIE
MaTepuabl), STHIECKHUE

CobecenoBanue



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

ACTICKTBhI COBPEMEHHBIX
HCCJICIOBaHUM B
OHOJIOrMH, MEULINHE,
OHMOTEXHOJIOTHH;

XMMHYECKUN COCTAB U
CTPOEHUE KIIETKU

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

- YMCHHE BBITIONHSTh
n1abopaTopHbIC U
NPaKTUYECKHE PaOOTHI,
coOJIrOIaTh MpaBHiIa
npu padoTe ¢ yueOHbIM
U J1aOOPaTOPHBIM
000pyI0BaHUEM;

[IpakTrueckas
pabora

>KI/I3HCI[G$ITCJ'ILHOCTB
KJICTKHU

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

- yMEHHE pelaTh
JJIEMEHTapHbIE
TeHETHYECKHE 3a1a49H
Ha MOHO- H
JUTHOpHIHOE
CKpelIBaHue,
CLIETUIEHHOE
HacJe/I0BaHue,
COCTaBJISAATh CXEMBI
MOHOTUOPHUIHOTO
CKPEIMBAHUS JJIST
MPeACKa3aHus
HacJIeTOBaHHS
MIPU3HAKOB Y
OpPTraHU3MOB;

Pemenue 3amau
OHOJIOTHYECKOTO
coiepKaHus

PasmHoxeHue n
WHIUBULYAJIbBHOE
pa3BUTHE OPTaHU3MOB

bubnunorexa [IOK
https://m.edsoo.ru/7f41¢c292

- YMEHUE BBIMOJHATh
n1abopaTopHbIEC U
MIPaKTUYECKHE pabOTHI,

[IpakTnueckas
paborta



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

co0roaaTh mpaBuiIa
npu padoTe ¢ yueOHBIM
1 J1abOpaTOPHBIM
00opyI0BaHUEM;

HacnencrBeHHOCTB M
U3MEHYHUBOCTh
OpraHu3MOB

1.5

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

- YMCHHE BBITIONHSTh
nabopaTopHbIe U
NPaKTUYECKHE PaOOTHI,
coOJIrOIaTh MpaBHiIa
npu padoTe ¢ yueOHbIM
U J1aOOPaTOPHBIM
000pyI0BaHUEM;

[IpakTrueckas
pabora

CenekIusi OpraHu3MOB.

OCHOBEI
OHOTEXHOJIOTUHU

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

YMEHHE KPUTUYECKU
OIICHHUBATh U
WHTEPIPETUPOBATH
uH(pOpMaInIO
OMOJIOTHYECKOTO
COJIepXKaHUs,
BKJIFOYAIOLTY IO
NICEB/IOHAYYHbIE 3HAHUS
U3 pa3IMYHbIX
UCTOYHUKOB (Cpe/IcTBa
MacCOBOM
nH(popmanuy, HayqyHo-
TIOMYJISIPHBIE
MaTepuabl), STUHYECKHE
aCMEeKTbl COBPEMEHHBIX
HCCIIEJOBAaHUN B
OMOJIOTHH, METUITUHE,
OMOTEXHOJIOTUH;

CobecenoBanue



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

8

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO

YACOB I1O ITIPOTPAMME

34



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

11 KUIIACC

KosmmuecTBo yacoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbie
Ne n/m P Konrpoabnblie | IlpakTHyeckue (upp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
9 1
! BOIOLHOHKAs GHONOTHS https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHUE U pa3BUTHE )KU3HU HA bubnuorexa [JOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
1
3 Opraui3Mbi it OKpy3KaiolLas cpesa > https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
4
Coo011ecTBa ¥ 9KOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> CICPBIHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KounuectBo yacoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero H3y4YeHHus | oOpa3oBaTesibHbIE
padoThbI padoThbI
pecypcsbl
bubnuorexa [JOK
1 buosnorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas pabora Ne 1
bu6mmoteka [IOK
2 «Mcronp3oBaHKe pa3InIHBIX 1 0.5
https://m.eds00.ru/863e6122
METO/IOB MPU U3YUEHUU
OMOJIOTHYECKIX 0OBEKTOBY»
3 buonornueckue cucteMsl, TPOIECCHI 1 bubnuorexa [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KJiIeTkd. Boga u 1 bu6mmoreka [IOK
MHHEPAJIBbHBIE COJIN https://m.eds00.ru/863e674e
bu6mmoreka [IOK
b . 1
> ek, COCTaB H CTpOCHHE Oenkon https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmorexa [IOK
7 % I 1
TICBOABL. JHITHARL https://m.eds00.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 Hywaentosbie kucaotsl. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeToibl U3y4eHUs bubnuoreka IIOK
KieTku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHas xKuBast
cucremMa
CrtpoeHnue 3yKapruOoTHUYECKON KIIETKH.
JlaboparopHast pabora Ne 2
«M3ydyenne cTpoeHus KIETOK bubnnorexa [HOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuii 0T MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOIIpEnaparax u ux
OTIHCaHUE
bu6mmoreka [IOK
12 OOMeH BemecTs HTH MeTabomu3M https://m.eds00.ru/863e766¢
bu6nuorexa [JOK
13 dotocmres. Xemocunres https://m.edso00.ru/863e7c98
N bubmuorexa [JOK
14 dHepreTHIeckuii 0OMeH https://m.edsoo.ru/863e7aae
’KuszHeHHbBI UK KIeTKU. [lenenue
kJeTku. Muro3. JlaboparopHas Butmorexa LOK
15 paborta Ne 3 «Habmronenue muto3a B 0.5
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 buocunTes O6enka. Peakimst bu6mmoteka [IOK
MaTPUYHOIO CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancisuus — GHoCHHTE Oertka https://m.eds00.ru/863e796e
18 Hexnerounsie hopmbl KU3HH — bubmuorexa [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

BHUPYCBI

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

bubmuorexa [JOK

19 @opMBbI pa3MHOKEHHUSI OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmoreka [JOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 Pa3BUTHUE MOJOBBIX
KJ1eTOK. OII00TBOPEHHE.
21 JlaboparopHas pabora Ne 4 05 bubnmoreka [JOK
«M3y4yenue cTpoeHus MOJI0BBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEriapaTax»
29 WNunuBuayanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHUu3MOB https://m.eds00.ru/863e8436
93 I'enernka — Hayka o bub6nuoreka IIOK
HACJIEICTBEHHOCTHU U U3BMEHYUBOCTH https://m.eds00.ru/863e8612
3aKOHOMEPHOCTHU HACJIeIOBAHUS
24 HpI/I3HaK011:. MOHOFI/I6pI/IHI[H06 bubnrorexa LIOK
https://m.eds00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKPEIIBaHKE. 3aKOH
25 fe3a3ninifloro HainHeIHOBaHHsI bubmmorexa [JOK
https://m.edso00.ru/863e89a4
MIPU3HAKOB
CremieHHOe HacjieJOBaHNE
npusHakoB. JlabopaTopHas padoTa
26 No 5 «M3yuenune pe3ynbTaToB 05 bubnmnoreka [JOK
MOHOTHOPUAHOTO U AUTHOPHUIHOTO https://m.eds00.ru/863e8c60
CKPEIINBAHUS Y APO30(DHITBI Ha
TOTOBBIX MUKPOTIpEiapaTax»
27 I'eneTuka mona. Hacimenosanue Bbubnuorexa [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

IMPHU3HAKOB, CLCIIVICHHBIX C I10JIOM

https://m.edso00.ru/863e8c60

N3menuuBocth. HenaciencrBennas
M3MEHYUBOCTH. JIJabopaTopHas

paborta Ne 6. zyuenue bubnmoreka [JOK
28 . 1 0.5
MOAU(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOSHUE BAPUAIMOHHOTO Psiia U
BAPUALIMOHHON KPUBO»
HacnencrBeHHass “3BMEHUYUBOCTb.
29 JlaboparopHast pabota Ne 7. 1 05 bubnmoreka [JOK
«AHanmu3 MyTanui y 1po30¢uibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»»
bu6mmoteka [IOK
30 Peneriica uenosexa 1 https://m.eds00.ru/863e8d78
PesepBHblil ypok. O600111€HKE 110
31 Teme «HacneacTBeHHOCTD U 1
W3MEHYHUBOCTh OPTaHU3MOBY»
bu6mmoreka [IOK
32 Ceneiuns kak Hayka H poLiece L https://m.edso0.ru/863e9214
33 MeToabI U IOCTHKEHHS CEJIEKITHN 1 bu6mmoteka [IOK
pacTEeHUN U KUBOTHBIX https://m.edso00.ru/863e9214
34 buotexHoorus kak oTpacib 1 bubmuorexa [JOK
MPOU3BOACTBA https://m.edso0.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME



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 KUIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoamie | - Ipaxruteckue u3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ N3yUYEHUs 1 Bubmorexa [TOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs NpeacTaBICHUN 1 bubnuorexa [JOK
00 3BOJIIOLAYN https://m.edsoo.ru/863e9570
bu6mmoteka [IOK
3 Mirkpoopostioms 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak 31eMeHTapHast
€IMHUIIAa BUJIA U IBOJIIOLINU.
4 JlaboparopHast pabora Ne 1 1 0.5 brbmorexa [TOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OJIOrHYECKOMY KPUTEPUIO»
5 JBroKyLye cuisl (3J€EMEHTapHbIE 1 bubnuoreka [IOK
(akTOpbI) IBOJTIOLINH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EctectBenHsblit 0TO0Op U ero GopMsl 1 https://m.edsoo.ru/863e9ed
Pe3ynbrathl 3BOMIOIUN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubmuorexa [JOK
pabota Ne 2 «Onrcanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hamnpasnenus u nytu 1 bubnmoreka [JOK

MaKpO3BOJTOIHNHN

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

HeoOpaTumocTh 3BOTIOIINHT

Ucropus xxu3Hu Ha 3eMiie U METOIbI

10 ,,
e€ n3ydeHus

11 I'unoressl MPOUCXOKIACHUS KUZHU bubnuoreka IIOK
Ha 3emiie https://m.eds00.ru/863ea5a6

12 PazButue xu3nu Ha 3emiie 1o 3paM U bubnuoreka [IOK
IepuoIam https://m.edsoo.ru/863eat6be
OCHOBHBIE 3TaIbl YBOJIOIIH
PacTUTENILHOTO ¥ YKMBOTHOI'O MUpA.

13 [IpakTuueckas padbora Ne 1 05 bub6muorexa IIOK
«M3y4yeHne HCKOaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJIICKITHSIX)

14 CoBpeMeHHas cucreMa bubnuoreka [IOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6nuorexa [JOK

15 DBOJIOIUS YeIOoBeKa (AaHTPOTIOTeHE3) httos://m.edsoo.ru/863eac2c

16 JBrxyuue cuibl ((hakTopbl) bub6nuorexa IIOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJoBeKa

18 YenoBeueckue pacsl U IPUPOIHBIE bubnuorexa LIOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea2
PezepaHblil ypok. O6o01meHue mno

19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KHU3HU Ha 3emie»

20 DKOJIOTHs KaK HayKa

21 Cpenpl 00UTaHUS M SKOJIOTHUECKUE Bbubnuorexa [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

AbuoTtnueckue GpakTopbl.
Jlaboparopnas pabota Ne 3.
«Mopdoitornueckre 0COOCHHOCTH

. bubnmoreka [JOK
22 pacTeHUi U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
oburtanwus». JlaboparopHas pabora
No 4, «BnusiHue cBeTa Ha poCT U
pPa3BHUTHE YSPCHKOB KOJICYCa
bu6mmoteka [IOK
23 bromitieckie paxTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonynsun. [Ipaktuueckas pabora
24 Ne 2 «ITomgcuér mioTHOCTH 0.5
TIOMYJISINI Pa3HbIX BHJIOB
pacTeHun»
o5 Coo0riecTBa OpraHu3MOB — bubnmoreka [JOK
OMOoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnunoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTeNN YKOCHCTEMBI.
27 DKOJIOTUYECKHE TUPAMUJIBIL. bubmorexa [TOK
N https://m.edso00.ru/863eb5fa
CaoiictBa skocucreM. Cykieccus
28 [IpupoHbIE SKOCHCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

ouocdepsl

https://m.edsoo.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 UYenosedecTBo B Onocdepe 3emaun 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuoreka [IOK
YEeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O6001IEHNE TEMBI
34 «Co0011ecTBa 1 IKOJIOTUISCKUE 1
CHCTEMbD»
OBUIEE KOJIMYECTBO YACOB 1O 34 95

[TPOT'PAMME



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




