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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mMporpaMMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY JUIS ONPEACICHUs
MOIXO0J0B K (opMupoBaHHUIO coepxaHus ydeOHoro mpenmera «buonorus» cocraBuin:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obuiero odbpaszoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM TTOJIOKEHUSM, ONPEIENICHBl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNAx, 00 olmieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIMUXCS CcpeAcTBaMU ydeOHoro mpeamera «buomnorusy,
onpezaenseT o00s43aTeNbHOE NPEIMETHOE COJEPKAHUE, €ro CTPYKTYpPY, paclpeleieHHe I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO I1O0CJIEI0BAaTeIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B nporpamme 1o OHONOrMM TakKe€ YUMTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX AEUCTBUN O00YYarOIIUXCS 110
OCBOCHHMIO COJIEpyKaHMs OHOIOTMYECKOro 00pa3oBaHMsL.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPHUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapst 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAllMM  JINYHOCTH, OKOJOTMYECKOTO  MBIIUICHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosTomMy Hapsay ¢ u3ydeHHeM OOLIEOMONIOrMUECKUX TEOpUd, a TakKke
3HAaHUH O CTPOCHMHU KHUBBIX CUCTEM PA3HOT'O PaHTa M CYHIHOCTH OCHOBHBIX MPOTEKAIONIUX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HaHUW B IOBCEIHEBHOM KM3HU AJIs1 pEIICHUs MPUKIIAJHBIX 33/1a4, B TOM YKCie: TpoUIaKTUKU
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YeNoBEKa, MEIUKO-TEeHETHYECKOrO0  KOHCYJIbTUPOBAHUSA,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YellOBeKa Ha COCTOSHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJIEHHE BHUMAaHMS K NPUKIAAHON HaINpaBIEHHOCTH Y4eOHOIO
npenMera «buonorus» MpoAUKTOBaHO HEOOXOTUMOCThIO 00ecnedeHUs YCIOBHM Ui peuieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
¢dopmupoBaHHe y 00yYaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOe MmecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOM MPUpPOE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3alliil U OHBOJIOLUU, CO3MaéT YCIOBUSA UIA: IO3HAHUS 3aKOHOB JKUBOM MPUPOIDI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIJIEHHS], LIEHHOCTHOT'O OTHOILIEHUS K KUBOU IIPUPOJIE U YETIOBEKY.

Bonbmioe 3HayeHne OWMONOTHS HWMEET TakXKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY U ONpEIENICHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe Uil (opMUpOBaHMs OOLIEH KyJIbTYpbI, ONPEAEISIONe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOpble CIyKaT OCHOBOM Juis (OpMUPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTMHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJCpXKaHUS Yy4eOHOro Marepuaga B TporpamMme IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO Mo3HaHUs», «KileTka kak OuoNorudyecKas CucreMay,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enp um3ydenus ydyebHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE — OBJAJCHHUE
00yJarouMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW TIPUPOJIBI U PEIICHUS Pa3INYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiIaX, CIY>KallMX OCHOBOW aJsi (OpMUPOBAHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3aIluH,
BBIIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCs MMO3HABATEIbHBIX, UHTEIICKTYalbHBIX W TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIiH;

CTaHOBIIEHHE Yy OOydJarommxcsi oOImel KymabTyphl, (QYHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUNU B MPAKTUYECKOM JE€ATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHS ITHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTHMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
HOCJICAICTBUI CBOEH JEATENLHOCTH IO OTHOLICHUIO K OKpYXKAaIoUIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCSL 00SI3aTEIIbHBIM yYEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEAMETHOW OOJIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH H APYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
(OopMHUPOBAHNUU COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

MeTtop1 TO3HAHUS KUBOM NPUPObI (HAOIIOIeHUE, IKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJ1accu(puKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsT 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuiel U cxeMbl: «MeTOo bl TO3HAHUS YKUBOW TIPUPOJIBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[Tpaktnueckast pabotaNe 1. «Mcmosnb3oBaHME pAa3IUYHBIX METOAOB NPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEeMbI M UX OPraHU3AI M.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus: Ouonoruu. OTIUYHe >KHUBBIX
CHUCTEM OT HEOPTAHUYECKOU IPUPOJIBI.

CgoiicTBa OuocucTeM © HUX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hEpHBI.

JdemoHcTpaumnu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HW», «YPOBHU OpPraHM3aIMHN >KUBOU
PUPOIBI.

O6opynosanwue: moaens Monekynsl JJHK.

Tema 3. XMMHUYECKHI COCTAB U CTPOCHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XHUMUYECKUE BJIEMEHTBHI: MAaKpOSJIEMEHTHI,
MHUKpO3JeMeHThL. BoJia 1 MUHEpalibHbIE BEILIECTBA.

OyHKUIMU BOJABI M MHUHEpaIbHBIX BelleCTB B KieTke. [logaepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHHe OEIKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMUYECKUE
cBoicTBa 0enKkoB. buonornyeckue GyHKIHM OEITKOB.



®depmeHTBI — Omonornueckue Karamuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIM IIEHTP,
cyOcTparHas CHEeU(PUIHOCTD. KodepmeHTsl. Burtamunsl.
OTnnunsadepMeHTOBOTHEOPraHUYECKMXKATAIU3aTOPOB.

VYraeBoabl: MOHOCaxapusl (II0K03a, prubo3a 1 Je30kcupubdo3a), 1ucaxapubl (caxaposa,
JAKTO3a) W IoJucaxapuabl (Kpaxmall, TIJIMKOIeH, Lesuioa03a). buonornueckue ¢yHkuun
YIIEBOJOB.

Jlumuasl:  TpUraMuepunsl, Qochonununel, crepouasl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JIMIHMIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxmum PHK. Bugst PHK. AT®: crpoenune u
GbyHKIHIH.

[Mutonoruss — Hayka o kierke. Kilerounas Tteopuss — nmpuMep B3aUMOACHCTBUS UAEH U
(GakToOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas »xuBast cucrema. OOmye Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpaHna, mosiekyinbl JIHK kak reneruueckuil anmnapar, cucteMa CUHTe3a OeJka.

Tumbl KJIETOK: JyKapHOTHYecKass M IpokapuoTuyeckas. (OCOOEHHOCTH CTpPOEHUS
npokapuoTuyeckoil kiuetku. Knerounas crenka 6akrepuil. CTpoeHre 3yKapuOTHUECKOH KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOM U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHMH.
[Tnazmatuueckass memOpaHa, e€ cBoiictBa M (QyHkuuu. lluromymaszmMa u €€ OpraHoMIbL
OnnomeMOpanHnblie opranouas! kinetku: JIIC, anmapat [N'onbaxu, muzocoMmsl. IloayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, MiacTuibl. IIpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Buns! nnactun. HememOpaHHbIe OpraHOM bl KIIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTp, HIEHTPHOJH,
PECHUYKH, KTYyTUKU. DyHKINN OPraHOUAOB KIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, KaproIriasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabauIla XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIBI BOJbD», «buocunres 6enka», «CTpoeHne Moiekyibl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapHOTHUECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHON KIETKu», «CTpoeHue
MIPOKAPUOTHYECKON KIIETKN», «CTPOCHHE s/Ipa KIETKH», «Y TIeBOABY, «JIMnuasn.

OOGopynoBaHHe: CBETOBOW MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, )KMUBOTHBIX M OaKTEpUATbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanasbl)».

JlaGopatopHass pabora Ne 2. «l3yyeHHe CTpOCHHS KIETOK DPACTEHHH, >XMBOTHBIX W
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.



Tema 4. /KuzHeneATeJIbHOCTD KJIETKH.

OOMeH BemecTB, WIM METa0oMu3M. ACCUMWIISAIUS  (TUIACTUYECKHA OOMEH) U
JTUCCUMUJIISALINS (SHEPTeTUUECKUil 0OMEH) — JIBE€ CTOPOHBI €IMHOIO TMpoliecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUHU B MIOHUMAHUHN METa0O0IU3Ma.

Tunber oOMeHna BemiecTB: aBTOTpOoGHBIN U rerepoTpodHsbid. Pons pepmeHTOoB B 00MeHE
BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3bl (orocuHTe’a. Peakiuu QorocuHTesa.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HaUYCHUE (POTOCHHTE3a ISl KU3HH Ha 3emiie. BiusHue yciaoBuit
cpenpl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTECHUI.

XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

OHepretudyeckuii oOMeH B  KjeTke. PacmienseHue  BeIIeCTB, BbIICIEHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTarbl YHEPreTuuecKoro ooMena. [ nukonus. bpoxxenue u
ero Buabl. KucimopogHoe OKHCIEHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIBHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYEeCKON HH(popMalu B KieTke. ['eHeTuYecKuit KoA U ero CBOMCTBa. TpaHCKpUIILIUS —
matpuuHblii cunTe3 PHK. Tpancnsanus — Ounocunres Oenka. Dtansl TpaHcasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oerka.

Heknerounsie ¢Gopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIUKIa BUpYcoB. baktepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKAa, BbI3bIBa€MbIE BUpYycaMu. Bupyc nMMmyHoaeduIIMTa YeToBEKa

(BUY) — Bozoymutens CIIM[la. OOpartHas TpaHCKpHUIIMsA, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BAPYCHBIX 3a00T€BaHUIA.
JleMoHCTpanum:

[Toptpetsr: H. K. Konbuos, /1. . Usanosckui, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUS,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Dotocunte3», «Ctpoenune HK», «Ctpoenue u
dbyHKIIMOHUpOoBaHue TeHa», «CuHre3 Oenka», «['eHernmueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenne u xku3HeHHbIM 1wmka Bupyca CIIW[a, O6akrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: monenu-anmumkanuu «Y apoenue JJHK u tpanckpunmmsy», «buocunTes
Oenka», «CTpoeHue KIeTKn», Moienb cTpykTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBUHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1uki, WM KU3HEHHBIM UK kieTku. Wutepdaza u muto3. Ilpoueccsr,
nporekaromue B uHTepdasze. Permmukarnus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBHIYAIHHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilponecchl, mpoucxonsdiue Ha pa3HbIX
CTaausIX MUTO3a. bruonorunueckuii CMBICI MUTO34.

[Tporpammupyemas TuOesnb KICTKH — arlionTo3.

®opMBl  pa3MHOXKEHHMsSI OpraHM3MOB: Oecrosoe | TojoBoe. Buaesl  Oecmosioro
Pa3MHOXKEHUS: JIEJICHHE HAaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEr€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAHHWE OPraHU3MOB, €r0 3HAUYCHUE IS
CEIICKITUH.



[TonoBoe pa3MHOKEHHUE, €T0 OTJINYUS OT OECIOI0rO.

Meiio3. Craguu meiosza. I[lpormeccel, mpoucxoasnie Ha cragusx meinos3a. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kenesbl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KIETOK — ramer (CHepMaTo30H,
AWLEKIeTKa) —  cmepmatorene3 © - oBoreHes.  OcoOEHHOCTHUCTPOCHUSSHIECKICTOK |
cnepmaro3onioB.OmionorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
oprarorene3. [ToctamOpruoHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPIMOE,
HenpsiMoe (IMYMHOYHOE). BiMsHHME cpelnbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKJAEHHBIE YPOICTBA.

Poct u pa3zButre pacteHuil. OHTOreHe3 UBETKOBOIO PACTEHHUs: CTPOCHHE CEMEHHU, CTaAUuN
pa3BUTHA.

JdemoHcTpaumMu:

Tabmuie! u cxeMbl: «DOpMBI pa3MHOKEHHSI OPraHU3MOBY, «/BOHHOE OIIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XpoMoCOoMbl», «KIIeTOUHBIA UKD,
«Penmukanus IHK», «Muto3», «Menos», «lIpsamoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOMUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTAIUN OHTOIEHE3A.

O6opynoBaHue: MHKPOCKOI, MUKpormpenapatsl «CrepMaTo30Ubl MIEKOMUTAIOIIETOY,
«Sinexnerka mitekonuraromero», «KapuoknHe3 B KIETKax KOpemKa JyKa», MarHuTHas
Moaenb-anrukanus «Jlenenue kinetkn», moaens JJHK, Mmoaens metadazHoit XpoMOCOMBL.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabmrogeHne MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuThs TreHeTHMKH. Poib UHUTOIOTMM U
YMOPHOJIOTUN B CTAHOBJICHUH T€HETUKU. BKJag pocCHCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIONIOTUYECKUN, I[IMTOTCHETUYECKHH, MOIEKYISIpHO-
reHeTuyeckuil). OCHOBHbIE T€HETUYECKHE MOHATHUSA. | eHeTHYecKkass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBiIeHHble [.  MeHnnenem.
MonorubpuaHoe CKpenBanue. 3akoH eIMHO-00pa3usi THOpUIOB TiepBOro nokoneHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uucrtorel ramer. [lomHoe wu
HEMOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBaHUS  MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI IUTUOPHUIHOTO CKPEIIMBaHUSA. AHATU3UPYIOILIEe CKpeIlUBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS TSI ONIPEICIICHHSI TEHOTUTIA OCOOU.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno cHemieHHOMY
HacJe10BaHMI0 TeHOB. HapylleHue cuenyieHnst TeHOB B pe3yibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKrEe KapThl.



I'enernka mosia. XpoMOCOMHOE OIpEIETIEHUE oda. AYTOCOMBI U TMOJOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMmeTHbie opraHu3Mbl. HacnegoBaHue HPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. Bubl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs U HacleACTBEeHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHYHBOCTH.
BapuauvonHslil psl 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC MPU3HAKU U UX HOpMa peakiuu. CBoHCTBa MOAM(PUKAIIMOHHONW N3MEHIUBOCTH.

HacnenctBenHasi, wiu reHoTUNUYecKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 W TOJOBOM TpPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTanmoHHas
W3MEHYMBOCTh. Kimaccuukamuss MyTranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBI MyTaruii. MyTtareHHnbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEIACTBEHHON
n3menunBocty H. M. BaBunoga.

BuesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMUYECKUM, MOJICKYJISAPHO-
reHeTuyeckuid. COBPEMEHHOE ONpENEeJeHUE TE€HOTUIA: IOJHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoribio III[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YelloBeKa: TIeHHbIe OoJie3HW, OOJIE3HM C  HACIEACTBEHHOH MPEIpacloIOKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTtudeckue © TreHepaTuBHbie MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKO-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEAUIIMHCKOW TEeHETHKU B
MPEIOTBPAIIEHUH U JICUCHUH TeHETUYECKUX 3a00JICBaHUI YeTOBEKa.

JdemoHcTpaumuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTUOPUIAHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETHYeCKass OCHOBa», <«3aKOH YHCTOTBHI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merno3», «B3anmMonencTBue ajieNIbHbIX I'€HOBY, «I €eHeThnuecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4denmoBekay, «['eHeTuka monay, «3aKOHOMEPHOCTH HACIEIOBAHUS, CICTUICHHOTO C TIOJIOM,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buasl w3MeHunmBoCcTHY», «MoaudukanmoHHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalmoHHAsS
U3MEHYUBOCTbY.

OGopynoBanue: Mojenu-anmuukanuu «MoHorubpuaHoe ckpemuBaHuey, «HemomHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «J/Ipo3oduna» (Hopma, myranuu HOopMbl KPBUIEEB U OKPACKHU Telna), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopaTtopnast pabota Ne 5. «3y4ueHue pe3yabTaToB MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopatopHnast pabota Ne 6. «/3ydeHne MOAU(PHUKAIIMOHHON M3MEHYMBOCTH, TIOCTPOCHUE
BApUAIIMOHHOIO PAJIa U BAPUAIIUOHHOU KPUBOW.

Jlabopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30o(mIIBI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHUe U aHAIH3 POJAOCITOBHBIX YEIIOBEKaY.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi Kak HayKa U MPOIECC. 3apOoxIEHUE CEeNeKIMU U qomecTukanusd. Yuenne H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS M MHOT000pas3wsl KYIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIM3KOpOACTBEHHOE CKpelIMBaHHe — MHOPUIAMHT.
Uwucras nuHus. CkpenmBaHWe YWUCTBIX JMHWNA. [erepo3wc, wnum TUOpHIHAs CHIIA.
Hepoxacteennoe ckpemmBanue — aytOpuauHr. OtpanénHas ruOpuausanuss U €€ yCIexH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJ0B. JIOCTMIKEHHMs CEJIeKUMU PaCTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounsie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHue BbICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHME M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuipel u cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTrooOpasus KyJIbTYPHBIX
pacrenuii», «llopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OtnanéHHas
rubpuam3anus», «Paborer akagemmka M. @. HMsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XpPOMOCOM).

OOGopynoBaHue: MYJSKH TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repbapuii «CelbCKOX035IICTBEHHbIE PACTECHUSI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypcusi«OCHOBHBIE METOABl M JOCTHKEHHS CENEKIMW PACTeHUW W KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
X034UCTBO, 1a0OPATOPHUIO arpPOYHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. JBosroHOHHAS OHOJIOTHS.

ITpennocbuIKu BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. OBOJIOLMOHHAS TEOpUS U €€
MecTO B OMoJ0ruu. BiysHue 3BONIONMOHHOM TEOPHH Ha pa3BUTHE OUOJIOTHU U IPYTUX HaYK.

CeugerenscrBa 3BoMONMU. [laneoHTONOrMYEeCKHne: NOCIEAOBATENIBHOCTD IOSBIICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHMCH, Nepexoanble ¢popMbl. buoreorpapuyeckue: cxoacTBo
U paznnuue GpayH u Gpop MaTEepUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIUyus 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYJIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JIapBHHU3MA.
JIBIOKylMe CHMJIBl  SBOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpPCOB, HEONpelenéHHas H3MEHYMBOCTb, OOppOa 3a CylLIeCTBOBaHME,
€CTECTBEHHBIN 0TOODP).

Cunrerndeckas teopus 3oy (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.

Muxkpossomronus. [Tomynsanus kak equHUIA BUIA U SBOTIOLUH.



JBwxkymme cuibl (GpakTopsl) SBOJTIONUHM BUIOB B MpUpoJe. MyTallMOHHBIA Tpolecc U
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomynsmmoHHBIE BOJNHBI U Japelid reHoB. Uzomsuus u
MUTpaIus.

EcrecTBenHbIii 0TOOp — Hampapistomuid ¢aktop 3Bomonud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcroco0IeHHOCTh OPraHU3MOB KaK pPe3yabTaT dBOMIONHH. [IpruMepsl mpucocoOneHni
y opranu3MoB. ApoMop(h 036l ¥ UIU0-aJANTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHble (OpMbI BUI000pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

MakpoaBomrorusi. @opMbl 3BOTIONUU: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[IpoucxoxaeHnue  OT  HECMNEUUATH3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytormias
crienuanu3anus. AJanTUBHAs paAHalius.
JdemoHcTpaumuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuner u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJIblin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «PopMbl OOprObI 3a CyLIECTBOBaHHEY,
«EcrecTBenHblii  0TOOp», «MHOrooOpasue copToB pacTteHuity, «MHOroodpasue mopos
YKUBOTHBIX», «[Honynsumy, «MyTtannoHHas U3MEHYHBOCTDY, «ApoMOp(O3bD»,
«Mnnoanantanumny», «OO0mas nereHepanusy, «JBwxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. lapsuna», «bopsba 3a cymiectBoBanue», «IIpucrnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bunoo0OpazoBaHue», « IKOJIOTHIECKOE BUIO0OOPAa30BAHUEY.

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAacKH, HA0Op III0A0B U
ceMsiH, KoJuteKuus «lIpumepsl 3aUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHMi», Moaenp ammukanusa «llepekpéct xpomocom», BIaKHbIE IpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodunay (HOpMa,
MyTaluuu (OpMbI KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHas pabota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(HOIIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEIJIbHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JloHay4HbIE TIPEICTABICHUS O 3apOXKAECHUU KU3HU. HaydHble rumores3bl BOSHUKHOBEHUS
XKHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMUs. XUMHUYECKas SBOJIIOLHUSA. AOGHOTCHHBIM CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKJIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBble KIeTKH U uX
sBOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

Pazeutne xu3Hum Ha 3emsie 1o Hpam M nepuomam. Karapxed. Apxeickas u
nporepo3oiickas dpel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUHA, OpPIOBUKCKHUH,
CUJIypUHCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.



XapakTepucTUKa KIUMara M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid W >KUBOTHBIX. [losiBieHwMeE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOoIUU. OCHOBHBIE CHCTEMAaTUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrMs Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MPOUCXOKICHUH YeloBeKa. MeTo bl u3ydeHus: antpornorene3a. Cxo/ICTBa M pa3Inydus YeJoBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYIUH TPy/la, MBIIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMeElblil,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHbld. Haxonku
MCKOIIAeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHMS, 00JIACTh pacinpocTpaHeHus, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOUIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YETOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHMS.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

IToptpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y. [lapsus.

Tabmuupl u cxembl: «Bo3uukHoBeHue COTHEYHON cHUCTeMbI», «Pa3BUTHE OpraHUYecKoro
mupa», «PacturenpHas kietka», <« KuBorHas kinetkay, «lIpokapuoTuueckas KIIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOTO 4elloBeKay, «/[peBHeiimue moan», «JpeBHue moan», «llepBoie
COBpPEMEHHBIE JI0N», «UenoBeueckre pach».

Ob6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakKeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousia, ckpediia), TeOXpOoHOJIOTHYEeCKass TabuIla,
KOJUTEKIUs «DOpPMBI COXPaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlabopaTopHblie U NIpaKkTHYeCKHe padoThI:

[TpakTuaeckast padota Ne 1. «3ydeHrne MCKOMAEMBIX OCTATKOB PACTCHHM W )KMBOTHBIX B
KOJUTEKLIASX .

DKCKypcusi «IBOJIIOIHUS OPTraHUYECKOTO MHpa Ha 3emMie» (B €CTECTBEHHO-HAYYHBIN WU
KpaeBeAUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

DKOJIOTHS KaK Hayka. 3aJadyd W pa3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3MyIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHasI.

Oxonornueckue (akropsl. Kmaccudukamus skomorndeckux (aKTOpOB: aOMOTHYECKUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOAM3M.
[TpucnocoOeHns OpraHu3MoB K JeHCTBUIO aONOTHYECKHX (aKkTOpOB. bruonornyeckue puTMel.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero (¢opmsl. [lapazutusm, koomnepamnus, MyTyaanu3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HauYeHHEe OHOTUYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MNomyisinuu. OCHOBHBIE TMOKAa3aTeldd MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpanus. JIuHamuka
YHUCICHHOCTU TOMYJISIIAU U €€ PETYIISIIHA.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuuet u cxemsl: kapta «IIpupoaasie 30ub1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsauuuy, «3aKOHOMEPHOCTH pOCTAa YUCICHHOCTH TMOMYJISIIUA
uHpy3opun-Tyhenbkny», «llumessie nemm».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUN U3 PAa3HBIX MECT
oOUTaAHUSY.

Jlaboparopnas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas paborta Ne 2. «IToacuér IIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHoO3a:  BHJIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (nuiienas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [loHsTHe 00 3KOCHCTEME W OHOreoleHo3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI OKOCHUCTEMBI: TPOAYIEHTBI, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPET YIS, pazBuTre. CyKieccus.

[TpuponHble 3KOCHUCTEMBI. JKOCHUCTEMBI 03€p M peK. ODKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONOIreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOO3KocUCTeMBl. buonoruueckoe u
XO03sICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycroiumBoCcTH dKocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢QyHkuu. OcoOEHHOCTH OuOcdepbl Kak INI00ATBbHOM 3KOCHCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHYECKHE IMKIBI 3J€MEHTOB (yriepoja, azoTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEeHUs B Ouocdepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymecTBoBaHuE IpUPOABI U YenoBedecTBa. CoxpaHeHne OMOpa3HOO0pa3ns Kak OCHOBA
ycroitunBoctu Onochepsl. OCHOBAa PallMOHATIBHOTO YIPABICHUS MPUPOAHBIMHU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTrkeHnst OMONIOruK U OXpaHa MPUPO/IBIL.

JdemMoHcTpaumuu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuner u cxemsl: «[lumessie nenny», «bUOIEHO3: cocTaB U CTpyKTypay, «lIpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenoBek»,



«OKOCHCTEMA IIHMPOKOJUCTBEHHOIO Jeca», «IJKOCHUCTEMAa XBOWHOro Jieca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHbIE BO3JEHUCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenInas
cocrapisAonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOIO 3arpsi3sHeHus 6uocdepr», «O0mas crpykrypa ouocheps», «Pacnpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«Kpyrosopor azora B mpupoae».

ObopynoBanue: MOJIEJIb-aNIINKALUs «Tunnyneie OMOILIEHO3bD», rep6apuii
«PacturensHble  cooOmiectBa»,  Koulekuuu — «buouenos», «Bpenutenu — BaxkHEHIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKAILME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Denepanun, H300pakeHNsI OXpaHIEMbIX BUI0OB paCTEHUH U KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMELI 110 BHMOJIOTMN HA
HbA30BOM YPOBHE CPEJIJHEI'O OBILEI'O ObPA30BAHUMA

Cornmacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00YyYaIOUIMMHUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHUs: JIUYHOCTHBIM, METAIPEIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS MNpeaMera «buosorus» BbIIEIEHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
WUJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOMPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHWIO OWOJIOTHH, leTICHANpaBIeHHOE pa3BUTHE BHYTPEHHHX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOEH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUuCymnumMunu CHUCTEMCEC
OMOJOTUYECKOTO 00pa30BaHUs, HaJMYHUe OSKOJIOTHYECKOTO IPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JImuaOCTHEBIE pE3yIbTaTbl OCBOCHUSA IMMPEAMCETA «bnonorusy JOCTUT'alOTCA B C€AHNHCTBEC
y4eOHOM M BOCHUTATEIHHOU JEATETLHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMH POCCHUHCKUMH
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHITHIMUA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITMUTAaHUA W CaMOpPa3BUTHUSA, Pa3BHUTUA BHYTpeHHeI\/’I MOo3nOUU JIMYHOCTH, MAaTPpHUOTHU3MA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZa M CTapIIEMY ITOKOJECHUIO, B3aMMHOIO
YBOXKEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaIUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEN Cpele.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOro mnpeamera «buonorus» IOIKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS C(POPMHUPOBAHHON BHYTpPEHHEH
HO3I/II_[I/IeI\/'I JINYHOCTHU, CHUCTEMOH INECHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXKICHHI, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEeCTBa,
pacHIMpEHNE KU3HEHHOTO OMNbITa U ONbITA AEATEIBHOCTH B MPOLECCE Pean3aluyd OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATENbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:



1)rpa:;knaHckoro BOCHMTAHUSA:

C()OPMUPOBAHHOCTh ~ TPAKIAHCKOW TMO3UIMU  OOYyYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)keHHWE 3aKOHA U
IIPABOIOPAJIKA;

TOTOBHOCTH K COBMECTHOHN TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YICOHBIX MPOCKTOB,
pelieHnr y4eOHbBIX U TO3HABATEILHBIX 33/1a4, BBIMOJHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO MO3MIMIO IO OTHOWIGHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U O0BSICHSATH €€;

YMEHHE YYUTHIBATH B  CBOMX JCUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBYS JIIOJCH ¢ pa3HBIMU YOSXKICHUSMU, KyIbTYPHBIMH [IEHHOCTSIMA U COLMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCJIENOBATEIbCKUX 3aJlad, YBAXUTEIHHOTO OTHOMIICHUS K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONECPKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAKIAHCKON UIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonuMHON, TrOpAocTH 3a CBOM KpaH, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MPOLLIOE M HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIUI0 M MAMITHUKAM TPUPOJIBI,
JIoCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CITOCOOHOCTh OIICHMBATh BKJIAJI POCCHUMCKUX YYEHBIX B CTAHOBJIICHME U Pa3BUTHE
OHMOJIOTUH, TOHUMAaHH 3HaYeHUsl OMOJIOTHH B TIO3HAHUU 3aKOHOB TIPUPO/IBI, B )KU3HU YEIIOBEKa U
COBPEMEHHOI'0 00IIeCTBa;

uaenHas yoe:xx1€HHOCTh, TOTOBHOCTH K CITY)KEHHUIO U 3anuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHUS;

CITOCOOHOCTH OIIEHHWBATh CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JTMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMWTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS IEHHOCTEH CEMEHHOU KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUAs ICTETHKY OBITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMECTBEHHBIX OTHOIICHHUI;

MMOHUMaHUE AMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usudyeckoro BocnuUTaHWs, (OPMHMPOBAHUA  KYJbTYPbl 310POBbA H
IMOIHMOHAIBLHOIO 0JIArONOJIYYH s :

MOHMMAaHUE U peann3aiys 3J0pOBOro U 0e30MacHOro 00pasa *KU3HU (3J0pOBOE MUTAHUE,
coOrofieHle TUTUEHUYECKUX MPaBWJI M HOPM, cOAlaHCUPOBAHHBIM PEXUM 3aHATHI U OTABIXA,



perynsipHas (u3Mueckass aKTUBHOCTb), OEpEX)HOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOILIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYaLUSX, YTPOXKAIOIIUX 30POBBIO U KHU3HU JIOEH;

OCO3HaHME MOCIEICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJEHUS aIKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY0I00HE;

TFOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU TEXHOJIOIMUECKON U COL[MAIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JESITEIIbHOCTD;

UHTEpeC K Pa3IuuHbIM chepaM MpodhecCHOHATBHONW NesATeIbHOCTH, YMEHHUE COBEPILATh
0CO3HaHHBII BEIOOP OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE MIJIaHbI;

FOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpa30BAaHUIO Ha MPOTSKEHUH BCel
KHU3HH,

7) 3K0JIOrHYeCKOr0 BOCIIMTAHUS

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIlIECTBOBAaHUS;

MOBBILICHUE YPOBHS SKOJOTMYECKOW KYJbTYphl: MPUOOPETEHHE ONbITAa IJIAHUPOBAHUS
HOCTYIIKOB M OILIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME TTI00ATBHOTO XapaKTepa 3KOJOTMYECKUX Mpo0seM U IMyTel UX pelieHus;

CIIOCOOHOCTH MCMOJIb30BaTh MPUOOpPETaeMble NMPU U3YYEHUU OMOJIOTHM 3HAHUS U YMEHUs
IpU pelIeHuU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHUEM (COOII0IEHNE
IpaBUJ MOBEACHUS B INPHUPOJIE, HAMPABICHHBIX HAa COXpPAHEHUE PABHOBECHs B JKOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AaKTUBHOE HENpUsTHE JEHCTBUI, NMPUHOCIIIMX Bpea OKpYyXKalolled NpUpOIHON cperne,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIUYME Pa3BUTOrO HKOJOTMYECKOTO MBIIUIIEHUS, JKOJOTHYECKOM KYJIBTYphI, OIBITA
JESATEIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHUS PpPYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MpakTHUKE, TOTOBHOCTH K Y4YacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPaKTUKH, OCHOBAaHHOIO Ha JMajore KyJbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE A3BIKOBOW M YUTATEIBCKOW KYJIbTYPHI KaK CPEJCTBA B3aMMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUEe crenupuKku OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LEJIOCTHOTO MPEACTABICHUs 00 OKpYXKarolieM
MHUpEe KaKk O €IUHCTBE NPUPOABI, YelIOBeKa H oOmecTBa, B TMO3HAHUU HPHPOTHBIX
3aKOHOMEPHOCTEHN M PEeIICHUH IPOOJIEM COXPaHEHHsI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTMHU JUIsl COBPEMEHHON LMBUIM3ALMU: 00ECIeUeHUs
HOBOTO YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOUCKA IMyTeH BbIXO/a U3 II00aTbHBIX



9KOJIOTUYECKUX TIPOOJIeM H 00ecrieueHus epexoa K yCTOMYMBOMY Pa3BHTHIO, PAIMOHATHBHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOJOTHYECCKUX 3HAHHWMA B IEJISIX MOBBIIICHHS OOMICH
KYJBTYpBl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTaBHOW 4YacTH ()yHKIIMOHAJIHHON
IPaMOTHOCTH 00y4Yarouuxcs, GopMUpyeMOi PU U3yYCHUN OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHMS, HCIIOJB3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHaiuu3a W OOBSICHCHHS SBICHUN
OKpPYXKAaIOIIeT0 MHpa M TPOMCXOIAINIMX B HEM W3MCHCHUH, yMEHHE JelaTh OOOCHOBaHHbBIE
3aKIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS JaHHBIX C IIEJbI0 IOJyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIFHO HCIOJb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl PEIICHUS
po0JIeM B peajbHBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHME IICHHOCTU HAayYHOU JIEATEIIbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO U
HCCJICIOBATEILCKYIO ACSITSIIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C J>KH3HECHHBIMU
MOTPEOHOCTSIMHU.

METANPEIAMETHBIE PE3YJIBbTATHI

MeTtanpeameTHble pe3yNnbTaThl OCBOEHUSI ydeOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HauUMMBbIe JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS OOYYAIOMIMXCA  MEXKIUCIUIUTMHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYIHBIC TIOHATHS, OTPAKAIOIINE IISIIOCTHOCTh HAYIYHOW KapTUHBI MUPA
U crienu(UKy METOJIOB ITO3HAHWS, HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, TIPOLIECC, CHCTeMa, Hay4dHbId (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeOBaHUe, HAOMIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAOIINE
dbopmupoBanre (HYHKIMOHATLHON TPAMOTHOCTH U COLMAIBHOM KOMITETEHIIMMOOYYaOIIUXCS,
CIOCOOHOCTh oOyJaronuxcs WCII0JIh30BaTh OCBOCHHBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE AEWCTBHS B II03HABATEIHHOW U
COLIMANILHOM TTPaKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrPaMMBbl CpeaHero oOmero oOpa3oBaHUS
JIOJDKHBI OTPaXaTh:

OBi1ajieHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUIMMU:

1)0a30Bble JIOTHYECKHUE eiiCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHUX
MOHTHH (BBIICIIATH HX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATE CBS3H C JIPYTUMU TIOHSTHSIMH );

OTIPENIETIATh IENN JeATeTbHOCTH, 3aJaBas MapaMeTpbl W KPHUTEPUU WX JTOCTHIKCHHS,
COOTHOCHUTH PE3yIbTAThl ACATEILHOCTHU C IIOCTABICHHBIMU IEIISIMU;

UCIIONIb30BaTh OMOJIOTHUECKUE TOHSTHS Uil OOBsSCHEHUsS (AKTOB U SIBICHUN KUBOU

IPUPOJIBI;



CTPOUTH JIOTUYECKUE PpaCCyKICHUS (MHIYKTHUBHBIC, JAECIyKTHUBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PAaCCMaTPUBAEMBIX SBICHHAX, (hOPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

PUMEHSTh CXEMHO-MOJIEIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOUIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe IMPOTHUBOPEUHI pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX HCTOUHUKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IEINIAM,
OLIGHUBATh PUCKH MOCIIEICTBUI NEATETbHOCTH;

KOOPJAWHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEAIbHOrO, BHUPTYAJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

2)0a30Bble HCCJIE0BATEIbLCKHE IeHCTBUS:

BJIAJICTh HaBBIKAMHU Yy4EOHO-HCCIIEIOBATENBCKON U MPOEKTHOW NEATEIFHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOMCKY METOJIOB
pelleHus MPaKTUUECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIOJIb30BaTh pPa3jMuYHbIE BBl JACSITEIBHOCTH [0 IOJIyYEHUIO HOBOTO 3HAHHUA, €ro
UHTEPIpETAlNH, NMPEOOPA30BAHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpPU
CO3IaHUH YYEOHBIX U COI[HAIbHBIX TPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THUIl MBIIIJICHHS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH, KIIHOUEBBIMU
MOHATUSIMHU U METOJAMHU;

CTaBUTHh U (OPMYIUPOBATH COOCTBEHHBIE 33/Jaud B 00pa30BATENbHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYAIUsX;

BBISBJISITH MPUYMHHO-CIIEJICTBEHHBIE CBSI3M U aKTyallM3UpOBaTh 3aj7ady, BBIABUTATh
TUMOTe3y €€ pelleHus, HaXOAWTh AapryMEHThl JUIS JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aJaBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJM3UPOBaTh IMOJYYEHHbIE B XOJ€ pEIIeHHs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLEHHUBATH PUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh LEJICHAIIPABICHHBIN MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATIBLHYIO CPeay;

yMeTh TEepEeHOCUTh 3HAHWS B  IIO3HABATEIBHYID M  MPAKTUYECKYI0  OOJIacTH
KHU3HENIEATEITLHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTeiH;

BBIJIBUTaTh HOBBIE MWJEH, MNpeJlarath OpPUTMHAIBHBIE MOJXOAbl M PEUICHUS, CTaBUTh
npoOJIeMbl U 33a1auu, TOMyCKAIOIIUE aJbTePHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKCcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3IMYHBIX BUAOB U (hopm
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHbIE METOAbI MIpPU IOHCKE M O0TOOpe
Ounonoruveckoil HHGOPMAIUU, HEOOXOAUMOU JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCIOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (GOpPMY TMpEACTaBICHUS OHWOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

UCTIOJIb30BAaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOM
uHpopMaLrell: IPUMEHATh XUMHUUYECKHe, (PU3MYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa30OBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HABBIKAMU PACHO3HABAHUS M 3alIMThl WHpOpMANMU, HHGOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsiaieHHe YHHBEPCAJIbLHBIMA KOMMYHHKATHBHBIMH JAeHCTBHAMM:

1)o0menne:

OCYILIECTBIISITh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTHBHO Yy4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYKICHHSI OTHOCUTEIIBHO BBINOJHEHMSI IIPEUlaracMod 3aJadd, YYWUTHIBAaTb WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTrUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacno3HaBaThb HeEBepOaJIbHbIE CpEACTBA OOILIEHUS, MOHMMAaTh 3HAUYEHHWE COLUATIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAIUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH I1EPErOBOPHI;

BJIAQJIETh PA3JIMYHBIMU CIIOcOOaMU OOIIEHHS M B3aUMOJCHCTBHS, MMOHUMATh HaMEpPEHUs
JOPYTUX JOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOILICHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEJICTB.

2)coBMecTHas AeTeJIbHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBHyaIbHOH pabOThl Mpu
peleHn OMOIOTHYECKOl MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yé€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPAMHUPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3UIUH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryasTHBHBIMH 1€ CTBUSIMU:

1)camoopranusanus:

UCTOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEUIeHHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAHOBKHM B CBOMX
JEUCTBUSAX M IOCTYNKAX IO OTHOIIECHUIO K >KMBOW INPHPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;



CaMOCTOSITEJIbHO OCYILECTBJIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIHMPOBAaTH COOCTBEHHBIC 33Ja4l B 00pa30BATENbHOM JEATEIBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELIeHUs MpoOIeMbl ¢ Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U ITPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCcOOCTBOBATh (HOPMUPOBAHHIO M TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HaHMUN, IOCTOSTHHO NOBBILIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, HCIOIB30BATh MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JIEATEIbHOCTH;

3)npuHsATHE CeOsi M APYTUX:

NpUHUMATh ce0sl, TOHUMAasl CBOM HEJOCTATKU U JIOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO APYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MHP C MO3ULMU APYrOro YeIOBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynpTaThl ocBoeHus: nporpaMmmbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT CrieluUecKue sl yaeOHoro npenmera «Bbuosorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd U NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITeIbHOCTH 110 MOJIyYEHUIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHUHM B Pa3JIMYHBIX Y4EOHBIX
CUTyalllsiX, a TaKKe B PEAIbHBIX J>KM3HEHHBIX CHUTYAIWsIX, CBS3aHHBIX C Owuojorueid. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEICTABICHBI MO TOaM 00yUeHHS.

[IpenmerHble pe3yabTaThl OCBOGHHs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHWH O MECT€ W POJU OHOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PelIeHUs ’KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEPKaHHE OMOJIOTMYECKHX TEPMHHOB U TOHITHMN: )KU3Hb, KIECTKA,
opranus3M, Merabosm3M (OOMEH BEIIECTB W NPEBpAIlCHHE JSHEPTUH), TOMEOCTa3
(camoperynsusi), ypOBHEBasi  OpraHH3alMs KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKius), HACIECTBEHHOCTh, HI3MEHYMBOCTh, POCT U Pa3BUTHUE;

YMEHHME H3JaraTh OMOJOTHYECKHE TEeOpuH (KJIETOYHasi, XpPOMOCOMHAas, MyTalllMOHHas,
IEHTpaJIbHAsl JIOTMa MOJIEKYJsipHOM Owomyorum), 3akoHbel (I'. Mennens, T. Moprana, H. W.



BapunoBa) u yuenus (0 eHTpax MHOT0OOpa3us U MPOUCXOXKIACHUS KyIbTypHbIX pacTenuid H. H.
BasuiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWUH: HAOIIOJCHUE U ONMHCAHUE
KHUBBIX CHCTEM, IpPOLIECCOB M SBJIECHUH, OpraHu3alus M I[POBEJCHHE OHOJIOIMYECKOro
SKCHEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJYyYEHHBIX PE3YyJIbTAaTOB, HCIIOJB30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIICNATh CYLIECTBEHHBIE NMPHU3HAKK BUPYCOB, KJIETOK IPOKAPUOT M 3YKapuoT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BELIECTB U
NPEBpaIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHHUE NPUMEHSTh MOJTy4YeHHbIE 3HAHUS JJI1 00BbACHEHHUsS OMOJOIMUYECKUX IMPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCcTieueHus
0€30MacCHOCTH CBOEr0 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IMOBEJIEHHUsI B OKPYXAWOLIEH NpUPOIHONW cpele, MOHMMaHHE HEO0OXOIUMOCTH
UCIIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBHOIO
HPUPOIONOIB30BaAHUS;

YMEHME peIllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLMBaHMe, CLEIUICHHOE HAaClleIOBaHUE, COCTaBISTh CXEMbl MOHOIMOPUHOIO CKPELIUBAHMS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M IpaKTHUeCKHe paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOM HMH(pOpMaLMK, HAy4YHO-TIONYJISPHbIE MaTE€pHUalIbl), ITUUECKHUE ACIIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUY, MEAUIINHE, OMOTEXHOJIOTHH;

yYMEHHE CO3[aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE COOOIIeHHs, 00o00Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIHOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKATh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M POJM OHOJOTHUH B CHUCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOIN €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l PEeLIeHUs KU3HEHHbIX 3a/ay;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHI: BUJI, TOMYJISIIINS,
reHooH, SBONIONMS, JBUWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEyLIEHTHI, LIeNH MUTaH!us, SKOJIOrHyecKas nupaMua, buoreouenos, ouocgepa;

yMEHUE WH3/Iaratb Ouonorndeckue Teopun (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojpliieBoro cxoacrsa K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHMH WU mytei sBomonuu A. H. CeepiioBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensTb rpaHHULbI UX TPUIMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOJCHUE U ONMHCAHUE
KMBBIX CHUCTEM, IPOLECCOB WU SBJIEHHWH, OpraHM3alus M MPOBEJCHHE OHOJIOrMYECKOTro



SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOABI HA OCHOBAaHUHU TOJIYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIIEIAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX O0BEKTOB: BUJIOB,
MOMYJSILIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOTEOlIEHO30B M JKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCHCTBHUS KOJOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, IIEPEHOCA BEIIECTB U MOTOKA YHEPIHU B 3KOCHUCTEMAaX, AHTPOIIOT€HHBIX U3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHUX IHKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOIy4YeHHbIC 3HAHUS Ui OOBSCHEHUS OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUYECKUX PELICHUI B MOBCEHEBHOM KU3HHU C IENIbIO 00ecTieueHust
0€30MacHOCTH CBOETO 3/I0POBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIOIEHUS HOPM
IPaMOTHOTO TOBENICHHUSI B OKPYXAOIIeH NPUPOAHON cpene, MOHMMAaHWE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTIKEHHH COBPEMEHHOM onosoruu ULt panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHE 33a/ayd, COCTaBJISATh CXEMBI MepeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LN MUTaHuUsA);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE U TMPAKTUYECKHE Pa0dOThI, COONIONATh MpaBWiIa TPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OLIEHUBAThb M WHTEPHPETHPOBATH HMH(OPMAIMIO OMOJIOTHYECKOTrO
COJIepKaHUs, BKIIOYAIONIYIO0 IICEBIOHAYYHbIE 3HAHWSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOM HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHaNIbl), pPacCMAaTPUBATh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HILIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 0000IIas
Onosornyeckyro WHGPOPMANMI0O W3 HECKOJBKHUX HCTOYHMKOB, TPAMOTHO HCIOJIB30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne /it HaumeHnoBaHuepasiesioB u KonauyecTrBouacos DiexTponnbie (LUGPOBbIE)
TEMIIPOTrPaMMbI Bcero o0pa3oBaTesbHbIEpeCypChI
1 buonoruskakaayka 2 bubnrorexa LIOK
https://m.edsoo.ru/7f41¢c292
2 JKuBble cucTeMBbl U UX OpraHu3alus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 JKusHenessrenbHOCTHEKIIETKHA 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXeHMe U MHAUBUAYAIbHOE 5 Bu6motreka [JOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTH M 8 bubnuoreka [IOK
HU3MEHYMBOCTHOPTaHM3MOB https://m.edsoo.ru/7f41c292
7 CenekusopraHu3mMoB. 3 bubnmnorexa [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesepBHOEBpEeMs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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11 KJIACC

No 11/ HaumeHoBaHuepasaejioB U Koanyecrsouacos duekTpoHHbIE (LM (POBbLIE)
) TEMIPOrPaMMbI Bcero o0pa3oBaTeIbHBIEPECYPChHI
DBOJIOUUOHHAIONOIOTHS 9 bubanoreka IIOK https://m.edsoo.ru/7f41cc74
B
OSHHIKCHOBCHHE 1 PESBITTHE AHHH 1A 9 Bu6mmotexa ITOK https://m.edsoo.ru/7f41cc74
3emuiie
OpraHu3Mbl B OKpyKaromiascpea bubnuorexa [IOK https://m.edsoo.ru/7f41cc74
Coo01ecTBa 1 9KOJOTHYECKHECHCTEMBI bubmmoreka IIOK https://m.edsoo.ru/7f41cc74
PesepBHOEBpeMs bubnuoreka [IOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34
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