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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMU TEOPETHUECKYIO OCHOBY JUISI OIPENEIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus ydeOHoro mpenmera «buonorus» cocraBuin:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TOJOXEHHUS 00
O0IMMX LEISIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obuiero odbpaszoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYalOIIUXCS CcpeacTBaMu YydeOHOro mpenmera «buonorus»,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, paclpelieleHue I10
pasgenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTEeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroINXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX AEUCTBUN O00YYarOIIUXCS 110
OCBOGHUIO COJIEPKaHUs OMOJIOTHYECKOr0 00pa3oBaHUsl.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npuponHoii cpene. IloaToMy Hapsimy ¢ m3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUH O CTPOCHMHU KHUBBIX CUCTEM PA3HOr'0 paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMAaHHMSA K NPUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHS YCIOBUH JUIs pEIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraet
dopmupoBaHHe y O00YyYaroUUXCs CHOCOOHOCTH AAANTHUPOBATbCd K M3MEHEHHMSAM JTUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpoe, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
¢dopMupoBaHus (YHKIMOHATIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro oodpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOM NPUPOJIE U YEIIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHMS HUMEET TakXkKe JUIs peIleHUs BOCHUTATENIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTCTHUYECKON KYJIBTYpPHI, 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 [UIsl ONpENEICHHS IMOAXOJI0B K OTOopy 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 OOYyYarOIIUEcs JOJKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JIEMEHTBl COJIEpP’KaHUs, KOTOphIe CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTMHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTHYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTypHpOBaHHE COJICpXKaHUS Yy4eOHOro Marepwajia B TporpaMMe IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4ueOHOro mnpeamera «bHOIOTHs» BBIIEIEHBI CIACAYIOIMINE COAEPKATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-()YHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUI UCIONB30BaTh 9TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )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, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBOH Isi (OPMHUpPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIiH;

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

dbopMupoBaHHe y OOYYArONIUXCS YMEHUN WLTIOCTPUPOBATh 3HAYCHHE OMOJOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIFOACHUS STUYECKUX HOPM MPHU TPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJIECICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», nydaemas Ha 0a30BOM YpOBHE,
SIBIISICTCS  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOJSAIIMM B COCTaB IMPEIMETHOH 00IacTH
«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
(OopMHUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucremMa OMOJIOTHYeCKUX HayK.

MeTtoapl TO3HAHUS KUBOM PpUPObI (HAOII0IeHUE, SIKCIIEPUMEHT, OITUCaHKUEe, U3MEPEHHE,
KJ1accu(puKalus, MOJICITUPOBAHKE, CTATUCTUYECKAsT 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

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

Tabmuie! U cxeMbl: «MeTo bl TO3HAHUS )KUBOW TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckast pabora Ne 1. «lcmonp3oBaHuE pa3iaMYHBIX METOJOB NPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cuCTEeMbI M UX OPraHU3AI M.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT Hu3ydeHus Ouonoruu. OTIWYHE >KHUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CgoiicTBa OuocucTeM © HUX pa3HOOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMoC(hepHBI.

JdemoHcTpaumu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK KU3HU», «YPOBHH OpraHU3AIMH KUBOUH
PUPOIBI.

O6opynosanwue: moaens Monekynsl JJHK.

Tema 3. XMMHUYECKHI COCTAB U CTPOCHUE KJIETKH.

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

OyHKUIMM BOJBI M MHUHEpAIbHBIX BelIECTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIK0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.



®depmeHThI — Omoyornyueckue kKaranuszatopbl. CTpoeHne (epMeHTa: aKTUBHBIA IICHTP,
cyocrparHas  cnenuduuHocts. Kodepmentsl. Butamuubel.  Ominunst  (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYraeBoabl: MOHOCaxapusl (II0K03a, prubo3a 1 Je30kcupubdo3a), 1ucaxapubl (caxaposa,
JAKTO3a) W Mojucaxapuibl (Kpaxmal, TIJIMKOIeH, Lesuiroio3a). buonorndeckue QyHKIUM
YTJIEBOJOB.

Jlumuasl:  TpUraMuepunsl, Qochonununel, crepouasl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIHUIOB 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
GyHKIIHH.

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

Knerka kak nenoctHas >xuBast cucrema. OOLIMe NMpU3HAaKU KJIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekyibl JIHK kak reneTnueckuil anmnapat, CuCTeMa CUHTe3a Oernka.

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

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHMH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. l[luTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MMUTOXOHAPUH, MiuacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Buns! nnactun. HememOpaHHbIe OpraHOM bl KIIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTp, HIEHTPHOJH,
PECHUYKH, KTYTUKU. DyHKIMN OPraHOUA0B KIETKU. BKitoueHus.

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

TpaHCIIOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJbI BOJbD», «buocunres 6enka», «CTpoeHue Monekysbl Oenka», «CtpoeHue hepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KieTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHON KIETKu», «CTpoeHue
MIPOKAPUOTHYECKON KIIETKN», «CTPOECHHE sIpa KIETKN», «Y TIEBOABDY, «JIunuas».

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

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlabopatopnast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTPOEHHUS KJIETOK DPACTEHHUH, >KUBOTHBIX U
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.



Tema 4. /KuzHeneATeIbHOCTH KJIETKH.

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

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsblii. Poms depmeHTOB B 00MEeHE
BEIIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBas (a3el ¢otocuHTe3a. Peakmmm (oTocuHTE3A.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HaUYCHUE (POTOCHHTE3a ISl KU3HH Ha 3emiie. BiusHue yciaoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTE3. XEMOCHHTE3UPYIOIIUe OaKTepuu. 3HAUYCHWE XEMOCHHTE3a JUIS KU3HU Ha
3emuie.

OHepreruyeckuii oOMeH B  KieTke. PacuiernsieHue  BeIIECTB, BbIJCIEHUE U
AKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTallbl JHEPreThUecKoro ooMeHa. [ mukonus. bpoxxenue u
ero Buabl. KuciopogHoe OKHUCIEHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHdopmamus u JHK. Peamuzamus
TeHeTUYEeCKON HH(popMaluu B KieTke. ['eHeTuuecKuid KoJ W ero CBOMCTBA. TpaHCKpHUMIMS —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oerka.

Heknerounsie ¢Gopmbl xu3HHM — BUpychl. HWcropus oTkpeiTus BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIa BUpYcoB. baktepuodaru. bonesnu
pacTeHuid, >)KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIC BUpYycaMu. Bupyc nMMmyHoaedunTa 4enoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBEpTaa W HWHTErpasa.
[TpodunakTrka pacnpocTpaHEHUs] BUPYCHBIX 3a00ICBaHHIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /. . Banosckuit, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabonuzm»,  «MUTOXOHAPHUIY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Dotocunte3», «Ctpoenune HK», «Ctpoenue u
dbyHKIIMOHUpOBaHWe TeHa», «CuHte3 Oenka», «[eHeTnueckuid  kKom», «Bupych»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBId 1wk Bupyca CIIW[a, Oaxrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJTHK.

Tema 5. Pa3MHoOKeHNe M UHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knetounslii 1uki, wiM KU3HEHHBIM WK kieTtku. MuHtepdaza m mwuros. Ilponeccst,
nporekaromue B uHTepdasze. Permmukarnus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOKEHHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilponecchl, mpoucxonsdiue Ha pa3HbIX
CTagusaX MUTO3a. bruonoruyeckuii CMBICI MUTO34.

[Iporpammupyemasi TuOenb KJIETKH — arlionTo3.

®opMBl  pa3MHOXKEHHsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmomoro
pPa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJICKITHH.



[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxonsmie Ha craausx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [Tosi0BBIE *Kene3bl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KIETOK — ramer (CIepMaTo30H,
AWIEKIeTKa) — crepMaroreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOT€HE3). OMOPHOHAIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. IloctamMOpronanbHOe pa3BUTHE. THIIBI TOCTAIMOPHOHATLHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeabsl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOJCTBA.

Poct u pa3zButre pacteHuil. OHTOreHe3 UBETKOBOIO PACTEHHUs: CTPOCHHE CEMEHHU, CTaAUuN
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuie! u cxeMbl: «DopMbI pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOEe pa3MHOXEHUE pacTeHHil», «JleneHne KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue XpoMoCOoMbl», «KIIeTOUHBIA UKD,
«Penmukanus THK», «Mwuto3», «Menos», «lIpsmoe u Henpsmoe pa3Butue», «l'amMerorenes y
MJIEKOMUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTAIUN OHTOIEHE3A.

O6opynoBaHue: MHKPOCKOI, MuUKpompenaparsl «CriepMaTo30UIbl MIEKOMUTAIOIIETOY,
«SlinexkiieTka MIEKOMUTAarIero», «KapuoknHe3 B KIETKaX KOpelKa JIyKa», MarHUTHas
MoJenb-anmmInKanys «/lenenue knerkny, moaens JJHK, Mogens meradazHoii XpOMOCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabmroeHre MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHHne CTpPOECHHsS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsieqcTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropusi pa3BuThs TreHeTHMKH. Poib UHUTOIOTMM U
AMOpHOJIOTUN B CTAHOBJICHUU F€HETUKHU. BKi1ag pocCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHeTHKH (THOPUAONIOTMYECKUH, LUTOTeHETHUYECKUH, MOJEKYISpHO-
reHeTuueckuii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CMUMBOJIMKA, UCTIONb3yeMas B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTH  HAcCJIE€AOBaHWS  IPU3HAKOB, YyCTaHOBIEHHble [.  MeHnenem.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eIMHO-00pa3us rTuOpUI0B repBoro nokosueHus. [Ipasumno
JOMMHHMPOBaHMs. 3aKOH pAacIlEIUIeHHs Ipu3HakoB. ['mmnore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHME.

JurubpunHoe ckpemmMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUE OCHOBBI JUTHOPUIHOTO CKpELIMBaHMA. AHAIM3UPYIOIIEe CKpelMBaHHE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTIPE/IETICHUs TEHOTUIIA OCOOH.

CuenneHHoe HaciefoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue clierieHns TeHOB B pe3yJIbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHe KapThl.



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

W3meHunBOCTh. BUIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHYHBOCTH.
BapuauvonHslil psl 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU M UX HOpMa peakinuu. CBOHCTBAa MOIUPUKANIMOHHON U3MEHYMBOCTH.

HacnenctBenHasi, wiu reHoTUNUYecKasi, U3MEHYMBOCTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 W TOJOBOM TpPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTanmoHHas
W3MEHUYUBOCTh. Kimaccuukammsi MyTranuii: TeHHBIE, XpPOMOCOMHBIC, TeHOMHBIE. YacToTa u
MPUYMHBI MyTaruii. MyTareHHbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menuuBoctu H. . BaBumnosa.

BuesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka wyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHCTUYCCKUH, OMOXUMHUYECKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNIeHUEe TE€HOTUIIA: IOJHOINCHOMHOE CEKBEHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoribio III[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YelloBeKa: TIeHHbIe OoJie3HHW, OOJIE3HM C  HACIEACTBCHHOH  IMPEIpaclioiOKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaTtudeckue © TreHepaTuBHbie MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYIbTHPOBAHHME. 3HAYCHHE MEAUIIMHCKOW TeHETUKH B
MPEAOTBPAIICHUH U JICUCHUHU T€HETUYECKUX 3a00JIEBaHHI YeTIOBEKaA.

JdemoHcTpaumMu:

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

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTEHETUYECKass OCHOBAY,
«3aKOH pacHICTUICHUS M €ro I[UTOT€HEeTUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merno3», «B3anmMonencTBue ajieNIbHbIX I'€HOBY, «I €eHeThnuecKue KapThl paCTEHUMN, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka momnay, «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C IOJIOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTHY», «MoaudukanmonHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnoHHasS
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-aniuimkanun «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «J/Ipo3oduna» (Hopma, myranuu HOopMbl KPBUIEEB U OKPACKHU Telna), repbapuit
«I"opox moceBHOW».

JlabopaTopHble U IpakTHYeCKUe padoThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUIHOTO U JTUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenrne Moau(PUKAITMOHHON U3MEHUUBOCTH, TOCTPOCHUE
BAPHALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOM».

Jlaboparopnas pabora Ne 7. «AnHanmu3 wyrtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHATH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi Kak HayKa U MPOIECcC. 3apOokKICHUE CENIEKINU U ToMecThKanus. Yuenue 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 CKpEIIMBaHUE — MHOPUAMHT.
Uwucras nuHus. CkpenmBaHWe YWUCTBIX JMHWNA. [erepo3wc, wnum TUOpHIHAs CHIIA.
Hepoxacreennoe ckpemmBanue — ayrOpuauar. OtpanénHas ruOpuamsanmus 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 TpaHcrennsix opranusmon. Kiierounas wunxenepus. Knetounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHnid. KiionupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHME M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOAN(PUIIUPOBAHHBIC OPTAHU3MBI.

JemoHcTpanuu:

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

Tabmuiel u cxembl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOT00Opa3usl KyJIbTYPHBIX
pacrenuii», «llopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akagemmka M. @. UsanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03HCTBEHHBIC PACTCHUS.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTIDKEHUS CEJIeKIMM PAaCTeHH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035ICTBO, 1a00PaTOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosOIMOHHASA OHOJIOTHS.

[TpeanocelIKu BO3HMKHOBEHUS HBOJIOLMOHHONW TEOPHM. ODBOJIOIMOHHAS TEOpUs U €&
MecTO B OMOJI0rvU. BiusiHue 3BOMIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenbcTBa 3Bomoluu. [lameoHTonornyeckue: MNOCIEAOBATEIBLHOCTh MOSIBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHMCH, Nepexoanble ¢popMbl. buoreorpapuyeckue: cxoacTBo
U paznuuue GpayH u Gop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3iIUyus 3MOPHUOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHMYHbIE, aHAJIOTUYHBIE, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonnonHass Teopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHHS JapBHHU3MA.
JIBIOKyIie CHJIBI  ABOJNIIONMK BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeséHHas HW3MEHYMBOCTh, OOopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIH 0TOOD).

Cunrerndeckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

Mukpossomronus. [lomynsamus kak eqMHALA BUA U SBOJIIOLIUH.



JBwxkymme cuibl (GpakTopsl) SBOJTIONUHM BUIOB B MpUpoJe. MyTallMOHHBIA Tpolecc U
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomynsimuoHHBIE BOJHBI W Apedd TeHoB. M3omsauus u
MUTpaIus.

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

[Tprcroco0ICeHHOCTh OPraHU3MOB KaK pPe3yibTar dBotonud. [IpuMepsl mpucnocooieHnit
y opranu3MoB. ApoMop(h 036l ¥ UIU0-aJANTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHblE (HOpPMBI BUA000pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

Makpospomrorusi. @opMbl 3BOTIONUU: (GUIETHYECKas, NUBEPICHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[IpoucxoxaeHnue  OT  HECMNEUUATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJgualius.
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 JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppOBI 3a  CyIIECTBOBAHHUEY,
«EcrecTBenHbii  0TOOp», «MHOrooOpasue copToB pacteHuit»y, «MHOroodpasue moOpoj
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapupyra nyremectsus Y. lapsuna», «boppba 3a cymectBoBanue», «lIpucnocodieHHOCT
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU TUIIAMH OKPAacKH, HA0Op III0A0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJeNb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, Koiekuus «@PopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BIIaKHBIE Ipenaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MHUKporpenapar «/Ipozodumnay (HOpMa,
MyTaluuu (OpMbI KPbUIbEB U OKPACKH TEJA).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue nNpUCHOCOOJIEHHOCTH OpraHu3smMa u €
OTHOCHUTEIIBHOTO XapaKTepar.

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE KU3HU Ha 3emiie.

JloHay4HbIE TIPEICTABICHUS O 3apOXKAECHUU KU3HU. HaydHble rumores3bl BOSHUKHOBEHUS
XKHU3HU Ha 3emiie: abMOreHe3 W IMaHCHepMHUs. XUMHUYEcKass 3BOJIOLUSA. AOHOTCHHBIH CHHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBomtonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3paM W nepuonaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3so30iicKas dpa 1 €€ IepUoAbl: TPUACOBBIN, FOPCKUH, MEIIOBOM.

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



XapakTepucTUKa KIUMara M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
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
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: anTpornorene3a. CxoACTBa U pa3inyus YeloBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBuxymue cuibl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHUH TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAIONMUTEKH, UEIOBEK yMeEJbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMmHbld. Haxonku
MCKOIIAeMBIX OCTaTKOB, BPEMs CYIIECTBOBAaHUS, 00JaCcCTh pacrnpocTpaHeHus, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

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

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBus.

Tabmune! 1 cxembl: «Bo3aukHOBeHNe COHEYHOH CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAaXOJI0K
MPEKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JII0IN», «UelIoBeuecKre pachiy.

Ob6opynoBanue: wmynsixku «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakKeHHs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIornueckas Tabiuia,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTCHHH W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIIOIUS OPTraHMYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

DKOJIOTHS KaK Hayka. 3aJadyd W pa3/elibl dKOJOTHH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MyIIHAs,  IMOYBEHHas,
BHYTPHUOPraHU3MEHHAsI.

Oxonorunueckue (akropel. Kimaccudukamus skomorudeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakToOpel:  CBET, TEMIIeparypa, BJIWKHOCTh. DOTONMEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHUYECKUX (akTOpoB. bronorndeckre puTMbl.



buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, xoonepamus, MyTyaln3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HauYeHHEe OHOTUYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MNomyisinuu. OCHOBHBIE TMOKAa3aTeldd MOMYJSLIUU:
YHUCICHHOCTh, IUIOTHOCTb, POXKAAEMOCTh, 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», «llomymauuny», «3aKOHOMEPHOCTH pOCTAa YWCIEHHOCTH IOMYISINAN
uHpy3opun-Tydenbkny», «llumepbie nenm».

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 (muuieBasi). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonstre 00 3KkocucTeMe U OUOTeOlEHO3E.
OyHKIMOHANBHbIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MUIIEBBIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cerd. OCHOBHBIE IOKa3aTeNd 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPET YIS, pazBuTre. CyKieccus.

[IpuponHble 3KOCHCTEMBI. JKOCHCTEMBI 03€p M peK. OJKocHcTeMa XBOWHOTO WIH
HIMPOKOJIMCTBEHHOTO JIeCa.

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

buopasznoobpasue kak ¢dakTop ycroitunBocTu sKocucteM. CoxpaHeHHe OHWOIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATBbHOM 3KOCHCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OMOT€OXMMHMYECKHE LMKIBI 3J€MEHTOB (yriiepoaa, a3zoTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

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

CocyecTBoBaHue IpUpObI U YenoBeuecTBa. CoxpaHeHrne OMopazHooOpa3Hs Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBa PallMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IbIL.

JdemoHcTpaumnu:

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

Tabmuupl u cxemsl: «[lumieBble nenu», «buoreHo3: coctaB u cTpykTypa», «IIpupoaHsie
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, N300pakeHNsI OXpaHIEMbIX BUI0B PACTEHUH U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOI'PAMMLBI 110 BHMOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPEAMCTA «buomxorusy BbIJICIJICHBI
CIICYIOIME COCTABIIAIOIIME: OCO3HAHHME OOYYAIOIIMMHUCS POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIEICHHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IIEJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yYCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pe3yiabTaTbl OCBOCHUSA IMPEAMCTA «bnomorus» JOCTUTAaKOTCA B C€AUHCTBC
yueOHOIM M BOCIUTATENBHON NIEATEIHHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWJIAMH W HOPMaMHU IOBEJIEHUS M CIOCOOCTBYIOT MpPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ MMOo3nUUM JIMYHOCTHU, ITaTPUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSAKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YIbTATBI OCBOCHUSA y‘I€6HOFO npeamMeTa «bnomorusy JOJDKHBI OTpaXXaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAlMW, TO3UTHUBHBIX BHYTPEHHUX
yOEXJIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSM POCCHUCKOTO  0O0IIecTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B MPOLCCCE pcain3alliid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJE B YACTHU:

1) rpakIaHCKOro BOCIMTAHMSA:

Cc(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMH  OOY4YalOMIeTOCs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB H OOS3aHHOCTEH, yBakeHHWE 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpHU CO3JaHUU y‘Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U II03HABATCJIbHBIX 3a/1a4, BBIIIOJTHCHUN OMOJIOTUYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO TIO OTHONIGHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTEIBATDH B CBOUX HGIZCTBI/ISIX HGO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pa3sHbIMU Y6G)KJIGHI/I${MI/I, KYJIbTYPHBIMU LHEHHOCTAMU U COLIMAJIbBHBIM
MOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOJIOTHIECKOTO CONCPIKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IIPOILJIOE U HACTOALIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OILICHMBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJIICHME U pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYyIIETo;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJTII0/ICHNEe TUTUEHUYECKUX TPaBUJI U HOPM, COATaHCUPOBAHHBIM PEKUM 3aHSATUN M OTHbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3/IOPOBBIO M )KH3HU JTFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M CONMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphbl: IPUOOpETEHHE OIbITa IJIAHWPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIONIb30BaTh MPHOOpETaeMble NPU U3yYCHUH OMOJOTHU 3HAHUS U YMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEACHUS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NIEHCTBHH, NMPUHOCALIMNX BpeI OKPY)KAIOLIEH NPUPOJHOHN cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITETPHOCTH  OKOJIOTUYECKOH  HAlpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBAThCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILICHCTBOBAHHE S3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHUH MTPOOIIeM COXpPaHEHUS IIPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, TIOMCKA IMTyTeH BBIXOAA M3 TII00AIBHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHMW B LIEJSX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, KaK COCTaBHOHW 4YacTH (yHKIMOHAIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IOJlydaeMble 3HAHUS Ui aHajdu3a U OOBSICHEHUS SBICHUN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA IS pPELIeHUs
po0JIeM B peabHbIX KU3HEHHBIX CUTYalLUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BAHUIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS ydyeOHOro mpeamera «buoJorusy BKIIOUYAKOT:
3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYyYarOIUXCAd MEXKAMCLUUIIMHAPHbIE
(MexmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHME, IpPOILeCcC, CHCTeMa, HayuHbId (DaKkT, NPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCThb, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUE, U3MEpEHHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHbIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4eOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpaMMbl CPEJHEro oOuero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MI03HABATEIbHBIMH /1ICHCTBHSIMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUMU 3HAHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIACCU(PHUKAIMM, OOOOIIEHUsS), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNATh LEIN JEATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTABICHHBIMU LIEJISIMH;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AT OOBsACHEHHsS (AKTOB W SBICHHH KUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyKIEHUS (MHIYKTHUBHBIEC, JAE€IyKTHUBHBIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMMA PAa3HOTO PoOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTepUalbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE pPabOTy B YCIOBUSX pPEATbHOTO, BUPTYAJIBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:



BJIAJICTh HaBbIKAMHU y4eOHO-MCCIEI0BATENbCKON U NMPOEKTHOM AEATEIIBHOCTH, HaBBIKAMU
paspenieHus: npoodsieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CaAMOCTOSITEIbHOMY HOUCKY METOOB
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIBl ACATEIBHOCTH II0 IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalyy, Npeo0pa3oBaHUI0O U NMPUMEHEHHMIO B YYEOHBIX CUTYalMsX, B TOM 4YMCIE INpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIbHOU IEATEIBLHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
rUNnoTe3y e€ pelleHus, HaXOAWUTh AapryMEHThl JUld JOKa3aTelbCTBA CBOUX YTBEP:KICHHH,
3aJ]aBaTh apaMeTpbl U KPUTEPUU PELICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHs 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh 1IEJICHANPABICHHBIN MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JeMCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATENBHYI0 M  MPAKTHYECKyl0  00jactu
KHU3HEIEeATEIIbHOCTH;

YMETb MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEJIaraTh OPHUTMHAIBHBIC TOJIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HETPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpeTaTh OMBIT HCHOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O HCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIh30BaTh HAy4YHBIM S3BIK B KA4eCTBE CPEICTBA TpH paboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQJIETh HABbIKAMH pACMO3HABaHUS U 3alIUTHl HHPOpMALMH, HHOOPMALMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXKJaeMoil TeMbl (YMEHME 33a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUsI IIpe/ylaraeMoi 3ajadyd, YYUTBIBaTh WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMOIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MTPUMEHEHHS TPYITOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4iIeHa KOJUIEKTHBA,

NPUHUMATh IeJIM COBMECTHOW JEATENbHOCTH, OpPTaHW30BbIBATH W KOOPAMHHPOBATH
JecTBUs MO €€ JOCTM)KEHHUIO: COCTaBNIATh IIaH JEMCTBUM, pacnpefeisTh poJid € y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/UlaraTb HOBBIE IMPOEKTHI, OLEHWBATh WJEH C MO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH PeryIssTHBHBIMH el CTBUAMU:

1) camoopranu3amms:

UCTIOJIB30BaTh OMOJIOTHUYECKHE 3HAHUS U BBIABICHHA NpoOJIeM M WX pEUICHHS B
KU3HEHHBIX M YUE€OHBIX CUTYaIHsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYINKAaX IO OTHOIICHUIO K XMBOW INPUPOAE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITENIbHO COCTABJISITH IUJIaH PeleHus! MpoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OIICHUBATh MMPHOOPETEHHBIN OIIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, BHOCHUTH KOPPEKTHBBI B JCATEIHHOCTH, OICHHBATH
COOTBETCTBHUE PE3YyJIbTATOB LIETSIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIH30BATH MPUEMBI pedIIeKCUU
JUISL OICHKU CUTYaIliH, BBIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IMPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHus nporpamMmel COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
JeSTEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouosoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe U pOJU OUOJOTMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl PEeLEeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpEeBpalleHHe DHEpPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuus), HacJIeCTBEHHOCTh, K3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJibHasl JI0TMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennensa, T. Moprana, H. W.
BasuiioBa) u yueHus (0 leHTpax MHOT0OOpa3us U MPOUCXO0XKIEHUS KyIbTypHBIX pactenuit H. 1.
BaswuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHHUH, OpraHu3alys M IPOBEJCHHE OHOJOTHMYECKOrO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPU U 3aKOHOB, YMEHUE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYLIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IMPOKAPUOT U JYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAJILHOIO PAa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSAThH MOIY4YeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MaCHOCTH CBOETO 3[0POBbS U 3J0POBBS OKPYXKAIOIIUX JIOAEH, COOJIOACHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3aJayd Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ ydeOHBIM U JIA0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMAINH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHbIe pe3ynbTaThl OCBOCHMsI yueOHOro mpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apyOECKHBIX yUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH], HBOJIONMS, MABIKYIIHE CHIBI ((aKTOpBI) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYLEHTHI, LIeNHN MUTaH!s, SKoJoruyeckas nupaMuaa, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAsI TEOPHS DBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsbiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOJIOJEHHE U ONMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUYEHHBIX pPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHUE JIeJIaTh BbIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAUN, TMPOJYIEHTOB, KOHCYMEHTOB, pPEIyLIEHTOB, OHOT€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHus, MPUCIOCOOIEHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS M 3/J0POBbS OKPYXKAIOIIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHsI B OKpYXaolleil NpUpoOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHe 3a/lauM, COCTABIISATH CXEMBl IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECKH OILICHMBATh W HWHTEPIPETHUPOBaTh HH(OpMAIHIO OHOIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonormyeckyro HMH(MOPMALUIO M3 HECKOJIbKMX HCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO
Ne HaumenoBanue pa3jiesioB YACOB dueKkTpoHHbIe (LM pPOBbLIE)
n/n U TeM MPOrpaMmbl o0pa3oBaTejibHbIE PeCypPChI
Bceero
1 buonorus xak Hayka 2 bubmorexa LIOK
https://m.edsoo0.ru/7f41¢c292
5 JKuBbIe CHCTEMBI U UX 1 bu6nmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB U 8 bubnnoreka IIOK
CTPOCHHUE KJICTKH https://m.edsoo.ru/7f41¢c292
4 KusaenesreapbHOCTD 6 bu6nmoreka [IOK
KJICTKH https://m.edsoo.ru/7f41¢c292
Pasmuoxenue u
5 WHIUBUAYAIbHOE Pa3BUTHE 5 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OpraHu3MOB
6 HacnencrBeHHOCTD U 8 bu6mmoteka [IOK
U3MEHYMBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cernekiusi OpraHu3MOB. 3 bubnuorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢292
8 PeszepBHOE Bpems 1 bubmrorexa LIOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 34
1O ITPOI'PAMME
11 KJIACC
HaumenoBanue KoauyecTBo
DJleKTpoHHbIe (L1 (poBbIE)
Nen/m  pa3nenoB u TeM 4yacoB
o0pa3oBaTe/bHbIE PeCypChl
MPOrpaMMbI Bcero
1 OBOJIIOIMOHHAS bu6mmorexa [IOK
Ouomorus https://m.edsoo.ru/7f41cc74
Bo3auknoBeHue n
2 p{:(l);%I/ITI/IeO)KiISHEI Ha Brbmiorexa LIOK
https://m.edsoo.ru/7f41cc74
3emie
3 Opranu3mMsl U bubnmoreka [JOK
OKpy’Karolias cpena https://m.edsoo.ru/7f41cc74
P I biGmnorexa LIOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
5 PeszepBHOE Bpems bubmmorexa LIOK

https://m.edsoo.ru/7f41cc74
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