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®enepanpHas paboyasi mporpamma 1o yueoHomy npeamety «buonorusy» (6a30Bbiit
ypoBeHb) (mpenMerHass obOmacth «EcTecTBeHHO-HAyuyHBIE TPEIMETHI») (Hanee
COOTBETCTBEHHO — IporpamMMma Mo OHOJIOTUM, OMOJIOTHS) BKJIIOYAET IMOSCHUTEIBHYIO
3aMKCKY, COACepKaHue OOy4YeHUSs, IUIAHUPYEMble pe3yJIbTaThl OCBOEHUS MPOrPaMMBbl
1o OMOJIOTHH, TEMAaTHYECKOE TITAHUPOBAHHUE.

[TosicHuTenpHAs 3aMKMcKa OTpa)kaeT OOIIME eI W 3aJlayd U3y4YeHHUs OMOJIOTHH,
XapaKTePUCTUKY TCHUXOJOTUYECKUX MPEANOCBUIOK K €€ HM3YYCHHIO OO0yYaroIIuMUcH,
MECTO B CTPYKType Y4eOHOro IiaHa, a TakKe MOJXO0Jbl K OTOOpY COJEp KaHMs,K
OTIPEJICIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Copepxanne OOy4YeHHs] PacCKpbhIBaeT COJAEpKATENbHBIE JHUHHUH, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3Y4YEHHUsS! B KaXKJOM KJIacCe Ha YPOBHE CpPEIHEro
o01miero oOpazoBaHmsL.

[Imanupyemble pe3ynbTaThl OCBOCHHS MPOTPAMMBI O OHOJOTHH BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE pEe3yNbTaThl 32 BECh MEPHOJ] OOy4YeHMs] Ha ypOBHE
cpeaHero o01iero 00pa3oBaHus, a TaKXKe MPEIMETHBIC JOCTHKEHUS O0yYaroIerocs 3a
KaXAbIN TOJ 00yUYEeHHUS.

HOACHUTEJBHASA 3AIIMCKA

IIpu pa3paboTke mporpaMMbl TIO OHOJIOTHM TEOPETHUYECKYI0  OCHOBY IS
OTIpEJICIICHHS TTOAX0JA0B K (POPMHUPOBAHUIO COJIEPKAHUSI yU4eOHOTO TMpeaMeTa
«buonorus»  cocTaBWIH: KOHIIENTyaJIbHBIE MOJIOKEHHUS Or'oC COOo
B3aMMOOOYCIIOBJIEHHOCTH LEJeH, colepKaHusl, pe3yabTaToB 00y4YeHUsI U TpeOOBaHUMN K
YPOBHIO TOATOTOBKM BBIITYCKHUKOB, TOJIOKEHHS 00 OOIMX IENIX W MNPUHIUIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEeIHEro 001Iero oopa3oBaHus
B Poccuiickoit denepaninu, a Takke MOJIOKEHUS O crienndrke OMOIoTHH, €€ 3HAUCHUH
B TIO3HAHUH >KUBOM MPUPOJIBI U 00ECTICUYCHUH CYIIIECTBOBAHUS YEJIOBEYECKOTO OOIIECTBA.
CorytacHO Ha3BaHHBIM TTOJIOKEHHUSM OIPEICICHbl OCHOBHBIE (DYHKIIMHM TIPOTPaMMBI IO
Ouosnoruu u e€ CTpyKTypa.

[Iporpamma mo Ouosioruu Aa€T MpeACTaBlICHHE O IeNsaX, 00 o0iiei crpareruu
oOy4eHHMs, BOCIUTAHUSI M Pa3BUTHSA OOYYaIOIIMXCA CPEACTBAMH y4eOHOTO MpeameTa
«buonorusy, ompeaenser o0s3aTeIbHOE MNPEAMETHOE COJIECpKAHUE, €ro CTPYKTYpY,
pacmpeneneHue 1mo pasiesaM u TeMaM, peKOMEHTyeMYI0 TTOCIIeIOBATEIbHOCTD U3YUCHUS
y4eOHOT0 MaTepHraia ¢ y4¢TOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JIOTUKU
00pazoBaTeILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yUYaroIuXcsl.

B mporpamme mo OMOI0OTHM TaKkKe YUUTHIBAIOTCS TPEOOBaHUSA K TUIAHUPYEMBIM
JUYHOCTHBIM, METaNpeIMETHBIM W  TPEAMETHBIM  pe3ysibTaraM  OOy4YCHHS
B (OpPMUPOBAHUU OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBHON NEATEIIHbHOCTH/YUeOHBIX
JEUCTBUN 00YYaIONMUXCS TI0 OCBOCHUIO COJIEPKaHUSI OMOJIOTHUYECKOTO 00pa30BaHMUs.

B nporpamme mo Ouosorum (10-11 xmaccel, 0a30BBIi YpPOBEHB) peaTu30BaH
MPUHITUI MPEEMCTBEHHOCTH B M3YyYEHHH OMOJIOTHH, OJiaromaps 4eMy B Hel
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MIPOCMATPUBAETCS HAMPABIEHHOCTh Ha Pa3BUTUE 3HAHUM, CBI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAUM  JUYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEJICTABICHUNA O 3JJ0POBOM 00pa3e KU3HU U OEPEKHBIM
OTHOUIIEHUEM K OKpY’Karolied npupoanor cpene. I[loatomy Hapsigy C u3ydeHUEM
OOIIEONOTOTHYECKUX TEOPH, a Tak)Ke 3HAHWUN O CTPOCHUU >KUBBIX CHCTEM Pa3HOTO
paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX TMPOIECCOB B MPOrpaMMEINIo
OMOJIOTHM YJIEJICHO BHUMAHHUE HCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUI B MOBCEIHEBHOM
YKU3HU JUTsI PEIICHUS PUKIIAHBIX 331a4, B TOM YHCIie: MPOGUIAKTUKI HACIEACTBEHHBIX
3a00JIeBaHUN YEJOBEKa, MEANKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAHUS
HKOJIOTMYECKH LIETIECO00PAa3HOr0 MOBEACHHS B OKPY KaIOIIEH TPUPOAHON Cpesie, aHaIn3a
BIIUSIHUSA XO3SMCTBEHHOM JI€ATEIbHOCTH YEJOBEKa Ha COCTOSIHUE MPUPOJHBIX U
HUCKYCCTBEHHBIX HSKOCHCTEM. YCHUJICHHE BHUMAHMS K MPUKIATHON HANpPaBICHHOCTH
ydyeOHOoro mnpeaMera «buonorus» MNpPOJUKTOBAHO HEOOXOIUMOCThIO OO0ECIeUeHUs
YCJIOBUM JUIsl PEIICHHS OJAHOW W3 aKTyalbHBIX 3a7a4 IIKOJBHOTO OHOJOTHMYECKOTrO
oOpa3zoBaHus, KOTOpas MmpesrnoiaractT (popMUpOBaHUE Yy OOYUYAIOIIUXCS CHOCOOHOCTH
aJanTUPOBATHCA K U3MEHEHUSAM JIMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

[Iporpamma mo OHOJIOTHH SIBISETCS OPUEHTUPOM [JII COCTaBJEHUS pPaboumx
MpOrpaMM, aBTOPHI KOTOPHIX MOTYT MPEIJIONKUTh CBOM BapUAHT IMOCIEA0BATEILHOCTU
U3YYEHUSI U CTPYKTYphl Y4yeOHOro MaTepuaia, cBO¢ BUACHHE IyTell (QopmMupoBaHus
y oOyuatomuxcsa 10—11 kmaccoB mpeIMETHBIX 3HaHUM, YMEHUN M COCOOOB yueOHOMU
NESATEIPHOCTH, a TaKKe METOJMYECKUX PEIICHM 3a/lad BOCIHUTAHMUS W Pa3BUTHUSA
cpenctBamu yuebHoro npeamera «buonorus.

buosnorus Ha ypoBHe cpeiHero o01iero o0pa3oBaHusi 3aHUMaeT BaxkHoe MecTo. OH
oOecrieunBaeT (OpPMUPOBAHUE Yy OOYUAIOIMIUXCS MPEACTABICHUN O HAyYHOW KapTUHE
MHUpa, pacIIUpseT U 0000IIAET 3HAHUSI O )KUBOU MPUPOJIE, €€ OTIUYUTEIbHBIX MPU3HAKAX
— YPOBHEBOW OpraHM3allid M SBOJIOLUU, CO3AAET YCJIOBUS JIs: TMO3HAHUS 3aKOHOB
YKUBOM MIPUPOJIBI, POPMUPOBAHUS (PYHKITMOHAIBHONW TPAMOTHOCTH, HABBIKOB 3JI0POBOTO
1 0e30macHOro 00pasa KU3HH, SKOJOTUYECKOTO MBIIIIEHHUS, IEHHOCTHOIO OTHOIIEHUS K
YKUBOM MPUPOJIE U YEIIOBEKY.

Bosnbiioe 3HaueHue OUOJIOTHUSI UMEET TaKXKe JJis PEIICHHUS] BOCIUTATENBHBIX U
pa3BUBAIOIIMX 3a7a4 CpPeAHEro oluiero oOpa3oBaHUs, COLMAIM3AIMKN O00YUYaIOIINXCS.
N3yuyenue Ouosiorun obecrneunBaeT ycloBUs i (OPMUPOBAHUS MHTEIIEKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTCTHYECCKOW KYJIBTYPHI,
CIIOCOOCTBYET HWHTETpallid OWOJIOTMYECKUX 3HAHWUU C TMPEACTABICHUSAMHU W3 JPYTUX
y4eOHbIX MpPEJAMETOB, B YAaCTHOCTH, (PU3UKH, XuMuUU U reorpaduu. HazpaHHbie
MOJIOXKEHMSI O TIPEeTHA3HAYEHUHU y4eOHOTro npeaMeTa « bBuonorus» cocTaBuiii OCHOBY IS
OTIpEJICICHUs] TOIXOJI0B K OTOOPY W CTPYKTYPUPOBAHHIO €ro  COJEpXKaHUS,
MPEICTABICHHOIO B ITpOrpaMme 1o OMOJIOTHH.

Ot6op conepxkanusi yudeOHOTO mpenMera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIUI KyJIbTYPOCOOOPA3HOTO MOIX0/Ia, B COOTBETCTBHHU C KOTOPHIM
oOydaroryecs: JTOJDKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAYUMBbIe ISl (POPMUPOBAHUS



DdenepanpHas pabouast nporpamma | buosnorus. 10—11 kmaccel (6a30BbIN YPOBEHB)

oO1Iel KyJIbTYphl, ONPECISAIONIME aJeKBATHOE MOBEACHUE UYEJIOBEKAa B OKPYKAIOIIEH
NPUPOIHON cpene, BOCTpeOOBaHHBIE B TOBCEAHEBHOM KU3HU M MPAKTHYECKOU
nestenpHOocTH. (Ocoboe MecTo B JTOM CHUCTEME 3HAHMM 3aHUMAIOT 3JIEMEHTHI
COJIepKaHMsl, KOTOpbIE CIYyKaT OCHOBOM Juisi (QOPMUPOBAHUS MPEACTABICHUN
O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHUHE MHpPAa M IIEHHOCTHBIX OpPHEHTAIUAX
JUYHOCTH, CIOCOOCTBYIOIIUX T'yMaHU3AIMKA OUOJIOTMYECKOT0 00pa30BaHUsI.

CTpyKTypupOBaHUE COJEpXKaHUS Y4yeOHOro Marepuasa B MPOrpaMMme 1o
OMOJIOTMM  OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOrO 3HAYEHHUS 3HAHWUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX UBOM MPHUPOJbI, O €€ YPOBHEBON OpraHU3alMUu
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType ydeOHoro mpeamera «buomorus»
BBIJICJICHBI CJIEYIOIIME COJAepXaTelabHble NuHUU: «buonorus kak Hayka. Merozbl
HAay4yHOTO TMo3HaHus», «Kierka kak Ouosnorumyeckas cucreMa», «OpraHusM Kak
Oouonornyeckas cuctemay, «CucreMa U MHOTOOOpa3ue OpraHuYecKOro MHUpay,
«IBOJIIOLMSA )KUBOU ITPUPOJIBI», « IKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTID.

Lens uzyuyenus: yue6Horo npenmera «buonorus» Ha 6a30BOM YpOBHE — OBJIAJICHUE
OOyYaroIMMHUCST 3HAHUSIMU O CTPYKTYpHO-(YHKIIMOHAJIHLHOM OpraHU3alMi KUBBIX
CUCTEM pAa3HOTO paHra W NPUOOpPETEHHE YMEHHM WCIOIb30BaTh STU 3HAHUS JJIA
I'PaMOTHBIX JIEUCTBUM B OTHOIICHUU OOBEKTOB KUBOW MPUPOJIBI U PEIICHUS PA3THUHBIX
YKU3HEHHBIX MPOOIIEM.

Hoctiwxkenne  menu — u3ydeHus — ydyeOHoro  mpeamera  «buomorus» Ha
0a30BOM YpOBHE 00ECIIEUMBAETCS PEIICHUEM CIICTYIOIINX 3a/1ay:

OCBOEHHE O0YYaIOIUMUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBWIaX, CIyXalldXx OCHOBOM JJid
dbopMupoBaHUs MPEACTABICHUNA O €CTECTBEHHO-HAy4YHOW KapTUHE MHpa, O METoAax
Hay4YHOTO MTO3HAHUS, CTPOEHUH, MHOT000pa3uK U 0COOECHHOCTSIX JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpTraHU3alMM, BBIJAIOMIUXCS OTKPBITUSIX U COBPEMEHHBIX MCCIICIOBAHUSIX
B OMoOIOTHH;

dbopmupoBaHre y OOydYalrOIIMXCS  TO3HABATENbHBIX, HWHTEIUICKTyalbHbIX
Y TBOPUYECKHUX CITIOCOOHOCTEN B MPOLIECCE aHAIM3a JJAHHBIX O MYTIX Pa3BUTHUSI B OUOJIOTUH
HAay4YHBIX B3TJISJI0B, UJEH U MOJXOJOB K M3YYCHHUIO JKMBBIX CUCTEM Pa3HOTO YPOBHS
OpraHu3aIuu;

CTAHOBJICHHE y 00yUaroImMXcsi 001Ie KyJIbTyphl, GYHKIIMOHATBHON IPaMOTHOCTH,
pa3BUTHE YMEHHN OOBSCHATh M OIICHUBATH SIBIICHUS OKPYXAIOIIEr0 MHpa >KUBOU
MIPUPOJIbl HA OCHOBAHWHU 3HAHUN U OTBITA, TTOJTYUYCHHBIX MPU U3YYECHUN OUOJIOTHH;

dbopmupoBaHue 'y OOy4YalOIIMXCS  YMEHMH  WIIIOCTPUPOBATh  3HAYCHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOM JIEATETLHOCTH YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHI U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEJIIOBEKOM IKHUBOMU
IIPUPO/IBI, HEOOXOIUMOCTH OESPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STHISCKUX HOPM
MIPU TIPOBEJICHUN OUOJIOTUUECKUX UCCIIeI0BaHUM;

OCO3HaHWE IIEHHOCTH OWOJOTHYECKUX 3HAHWNA [IJI1 TIOBBIMICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYPBI, JUIsl JOPMUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;
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MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN MU YMEHHM B TOBCEIHEBHOM JKH3HM IS
OLICHKM TOCJIEICTBUIA CBOEW JEATEIBbHOCTH [0 OTHOILUEHUIO K OKpPYXAIoLIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COONIOJEHUE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero obmero oOpazoBanus — «buonorus», u3zydaemas
Ha 0a30BOM YPOBHE, SABJIICTCS 00s13aTEIBHBIM YICOHBIM MTPEAMETOM, BXOISIIUM B COCTaB
npeaMeTHON 00sacTu « EcTeCTBEHHO-HAayYHbBIE MTPEAMETHI».

OO011ee 4nco 4acoB, PEKOMEHIOBAHHBIX U1 M3y4eHHs Ouoyiornu — 68 4acos:
B 10 ximacce — 34 yaca (1 gac B Heaeno), B 11 knacce — 34 yaca (1 gac B Heiemio).
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COJEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorus kak Hayka

buonorust xak Hayka. CBsi3pb OHMOJOTMM C OOIIECTBEHHBIMH, TEXHUYECKHUMHU
U IPyTUMU €CTECTBEHHBIMH HayKaMu, PriIoco(pueis, STUKO, 3CTETUKOMN 1 TpaBoM. Poitb
Oouonornn B (POPMUPOBAHWU COBPEMEHHOW Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJIOTMUYECKUX HAYK.

MeToapl MO3HAHUSA JKUBOM HpPUPOIbl (HAOMIOAEHHME, SKCIIEPUMEHT, OIHUCAHHE,
U3MepeHHe, KilacCu(puKalus, MOICIUPOBAaHUE, CTATUCTUUECKass 00pabOTKa JaHHBIX).

Jemoncmpayuu:
Ilopmpemuwi: Y. JapBun, I'. Mennens, H.K. Konbuos, J[x. Yorcon u ®. Kpuk.
Tabauyst u cxemol: «MeToIbl TO3HAHUS )KUBOU TIPUPOIBI».

Jlabopamopnsle u npakmuueckue padomol:
[TpakTudeckas padora Ne 1. «Mcronap30BaHue pa3IMYHBIX METOJIOB MPH U3YUYCHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3aUS

KuBbie cucteMbl (OMOCHCTEMBI) KakK MpeAMET u3ydeHus Ouosnoruu. OTiivuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CgoiicTBa OMocucTeM U HUX pa3zHOOOpa3ue. YPOBHU OpraHu3alid OUOCUCTEM:
MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHYECKUT ), OnOChepHBIA.

Hemoncmpauuu:

Tabauywl u cxemwvl: «OCHOBHBIC TIPU3HAKH KU3HW», « Y POBHU OpraHU3AIMH KUBOU
TIPUPOIBD».

Obopyodosanue: mosiens Monekyisl JJHK.

Tema 3. XuMH4YeCKHUH COCTAB U CTPOCHUE KJICTKHU

XUMHAUYECKUM COCTaB KJIIETKA. XHWMHUYECKUE DJIIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTHI. BO/1a 1 MUHEpAJIbHBIE BEILIECTBA.

@yHKIMHU BOJBI U MUHEPAJIbHBIX BEUIECTB B KiIeTKe. [lognep:xanne 0cMOTUYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3zameHumble W 3aMEHHUMBbIE AMHUHOKHCIOTHI. AMHWHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOM MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUUHAS M YETBEPTUUHAS
CTPYKTypa). XUMHYECKHE CBOMCTBA OenkoB. bromornueckue QpyHKIuN OEIKOB.

®epMeHThl — Ouosiornueckue kaTtanu3atopbl. CTpoeHue (epMeHTa: aKTUBHBIN
HEHTp, cyocTpatHasa crneunu@uunocts. Kodepmentsl. Butamunbl. Otinuuns ¢GepMeHTOB
OT HEOPTaHUYECKUX KaTaJu3aTOPOB.
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VYrneBoabl: MOHOcaxapuIbl (IVHOK03a, pub03a M 1€30KcHpu003a), aucaxapuibl
(caxapo3a, 1aKTO3a) U oJIMcaxapuibl (Kpaxman, TIIMKOTeH, LeJUT0103a). buonornyeckue
(GYHKIUM yTIEBOJOB.

Jlunuaer: Tpurnuuepusl, hochoaunuasl, crepounsl. ['uapodunsHo-ruapodoOHbIE
cBoiictBa. buonormueckue ¢GyHkuuu sgunuaoB. CpaBHEHHE YIJIEBOJAOB, OEIKOB U
JUNUAO0B KaK HCTOYHUKOB YHEPTUU.

Hyxneunoseie kucnorsr: JTHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu HK. Crpoenne u ¢pynkunu PHK. Bugsr PHK. AT®:
CTpOoeHHE U (QYHKIUH.

[{uronorus — Hayka o kietke. Kiierounas Teopust — npuMep B3auMOAECUCTBUSA UAECH
¥ (aKTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl U3YUEHUS KIETKH.

Krnerka kxak memnoctHas >xuBasg cuctema. OOIIye MpPU3HAKK KIETOK: 3aMKHYyTas
HapykHas MeMOpana, MosekyJsbl JIHK kak reHernueckuil ammapaT, cuCTeMa CHUHTE3a
Oenxa.

Tunsl KJIETOK: dyKapuoTHUYecKas M MHpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApUOTHYECKOU KJIeTKH. KilerouHas cteHka 6aktepuid. CTpoeHHE 3yKapUOTUUYECKOU
kJeTKU. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKAa, TJIMKOKAIUKC, UX
¢ynkuuu. I[lna3zmarnueckas memOpaHa, €€ cBoicTtBa W (yHkuuu. Luromnaszma u eé
opranouabl. OpHoMeMOpanHble opraHouabl kietku: OIIC, ammapat ['onbmxwy,
au30combl.  [lolyaBTOHOMHBIE OpPraHOMJbI  KJIETKH: MUTOXOHAPHUH, IUIACTH]IBI.
[TpoucxoxieHne MUTOXOHApUNA U IIacTua. Buasl minactua. HememOpaHHble OpraHOU IbI
KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKH. DyHKUIUU
OpraHOMJIOB KJIETKH. BitoueHus.

Snpo — perynsTopHbld 1eHTp kieTku. CTpoeHHe siapa: siaepHas 000J04YKa,
KapuoIuia3Ma, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Hemoncmpauuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilnelinen, P. Bupxos,
Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxina, K.M. bap.

Juacpammer: «PacripeieieHne XMUMHYECKUX AJIEMEHTOB B HEXUBOW MPUPOIE,
«Pacmnpenenenne XMuMHYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabnuyvt u cxemol: «llepuoguyeckas TabaWIla XUMHUYECKUX DIJIEMEHTOBY,
«CtpoeHue MOJEKyJbl BOJbD», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl OeliKay,
«Ctpoenue pepmenta», « Hyknennonsie kuciothl. JJHK», «Ctpoenne monekyast ATDy,
«CTpoeHue 3yKapuOTHYECKOU KIETKW», «CTpoeHUEe >XMBOTHOM KIIEeTKn», «CTpoeHHE
pacTUTENbHOU KIIETKN», «CTpOCHHE MPOKApPHOTHUECKON KieTkn», «CTpoeHue sapa
KIIETKW», «YTIEBOJbI, «JIUTUIbI».

Obopyoosanue: CBETOBOM  MHMKpOCKON, OOOpyJOBaHUE IJisi MPOBEICHUS
HaOJIOJICHUM, HW3MEpPEHUM, HOKCIEPUMEHTOB, MHUKPOIMPENapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIIETOK.
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Jlabopamopnvie u npakmuueckue paoomol:

JlabopatopHast padota Ne 1. «M3yueHue KaTaIuTHUECKOW aKTUBHOCTH (PEPMEHTOB
(Ha IprMepe aMUJIa3bl I KaTanas3bl).

JlabopatopHast pabota Ne 2. «M3ydeHne cTpoeHus: KIETOK pacCTeHUH, )KUBOTHBIX U
OaxTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENIapaTax U WX OMMCAHUCY.

Tema 4. ’KuzHenessTeJILHOCTD KJIETKH

OOMeH BemmiecTB, Wi MeTa00MM3M. AcCUMHIAIMUS (TJTACTUYECKUN OOMEH)
U JUCCUMWIIALMS (PHEpPreTuyeckuii oOMEH) — JB€ CTOPOHBI €IMHOIO IIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BELIECTB M OSHEPrUM B IMOHMMAaHUU
MeTabom3ma.

Tunel oOMeHa BemiecTB: aBTOTPOQHBIM U rereporpodHsbiif. Pons (epMeHTOBB
OOMEHE BEILIECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®dorocunre3. CeroBasg U TeMHOBas (a3bl GorocuHre3a. Peakunu ¢oTtocuHTesa.
O¢ddexTBHOCTH PoTOCHHTE3A. 3HAUCHUE (POTOCUHTE3A AJIs )KU3HU Ha 3emie. BiusHue
yCIIOBUHM cpeibl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIEHUS €ro MPOJYKTUBHOCTUY
KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XeMOCUHTE3UPYIONINE OaKTEpUHU. 3HAUCHUE XEMOCUHTE3a JUIs )KU3HU
Ha 3eMIIe.

OHepreTuueckuii oOMeH B KJeTke. PacuiemieHne BelIecTB, BbIIEICHUE
U aKKyMYJIMPOBaHHE PHEPrUU B KJIETKE. JTallbl SHEPreTHYecKoro ooMena. I mukomms.
bpoxxenne u ero Buapl. KHCIOpOJHOE OKUCIEHWE, WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunrpoBanue. IPPEKTUBHOCT SIHEPTETUUECKOTO0 OOMEHA.

Peakuun marpuunoro cuntesa. I'enetudeckas nundopmarus u JJHK. Peanuzanus
reHeTH4ecKo uH(opManuum B KJIETKe. |'€HeTMYecKHil KO UM €ro CBOMCTBA.
Tpauckpuniusi — matpuunbiii cuate3 PHK. Tpancnsius — 6uocunTes Oenka. DTaribl
TpaHcisiuu. KonupoBanue aMuHokucioT. Poias pubocom B OMocuHTE3€e Oernka.

Heknerounsle ¢opmbl ku3HU — BUpychl. Mcropusi otkpeitus Bupycon(.U.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS U KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodaru.
bosie3nn pacTeHmii, >XMBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBbIE BHpycamu. Bupyc
uMmMmyHoaeduimta yenoseka (BMY) — Boz0yaurens CIIM/{a. OOpaTHas TpaHCKpUIILIKA,
peBepTaza u unTerpasa. [Ipopunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00J1€BaHUM.

Hemoncmpauuu:

Ilopmpemwi: H.K. Konbros, JI.11. UBanosckuii, K.A. Tumupszes.

Tabnuyvr u cxemwr: «Tunel nutanus», «Metadonusm», «MUTOXOHAPUSY,
«JHepreTudyeckuii oOMeH», «Xioporact», «®Potocuntes», «Crtpoenue JIHK»,
«CtpoeHue u (QyHKIHMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHyeckuit Koy,
«Bupycoe», «bakrepmodarn», «Ctpoenne u xuzHeHHbId 1wk Bupyca CIIW]la,
oakTepuodaray, «Pemnukanus JTHK».

Obopydosanue: wmonenu-ammivkanuu «Ynapoenue JHK wu  Tpanckpuniusy,
«buocuntes 6enka», « CTpoeHue KIeTKkn», MoJienb cTpykTypbl JJHK.
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Tema S. PasMHOKeHHe 1 MHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KiieTouHbli UK, WK )KU3HEHHBIN MK Ki1eTKku. MaTepdaza u mutos. [Iporecchl,
npoTtekaromue B uHTep(daze. Pemnmukanus — peaknust marpuunoro cuatesa JIHK.
Crtpoenne xpoMocoM. XpOMOCOMHBIN HA00Op — KapuOTHIL. JIUMJTONAHBINA U TallJIONIHBIN
XpOMOCOMHBIE HaOOpbl. XpomaTuabl. lluTomornueckue OCHOBBI Pa3MHOXKEHUS U
WHJMBUAYJIBHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetku — Muto3. Ctaguu murtosza. [Iponeccel, Npoucxo e Ha pa3HbIX
CTaauIX MUTO3a. bBHOIOrn4ecKuil CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKU — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrnojioe U ToJioBoe. Buubl Oecronoro
pPa3MHOXKEHUA: JIEJICHHE HAJBOE, IIOYKOBAHME OJHO- M  MHOTOKIIETOYHBIX,
CHOpO0OOpa3oBaHUE, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHMPOBAHUE
OpPraHU3MOB, €r0 3HAYCHHE JUISl CEJIEKIUH.

[TonoBoe pa3MHOKEHHE, €r0 OTINYUS OT OECTIOJIOTO.

Meiioz. Craguum Menosa. IIpomeccel, npoucxonasimpe Ha CTagusax Menosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonornuecknii CMbICT U 3HaYCHUE
Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUs IMOJOBBIX KJIETOK Yy JKMBOTHBIX. [lonoBbIE
JKeJe3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHKME U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SHUIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOGHHOCTH CTPOCHHS
SAWLEKJIETOK U criepMaTo3ouaoB. Omiogorsopenue. Ilaprenorenes.

NunuBuayanbHoe  pa3BuThe  (OHTOTEHE3). OMOpUOHANILHOE  pa3BUTHE
(amOpuorenes). JTanbl AMOPUOHAIBHOTO PAa3BUTHUS y TO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisuus, opraHoreHes. [loctamOpuoHanbHOE — pa3zBuTHE. TUIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSMOE, HETIPAMOe (JIMYMHOUYHOE). BrinsHuecpensl Ha
pa3BUTHE OPTaHU3MOB, (haKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct n pa3zButue pacrenunii. OHTOreHe3 [IBETKOBOTO PACTEHUA: CTPOCHHUE CEMEHH,
CTaJMH Pa3BUTHSL.

Jemoncmpavuu:

Tabnuyer u cxemovl: «DOpMBI  pa3MHOXKEHUS  OPraHU3MOBY», «JIBoitHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX PACTEHUI», «BereTaTuBHOE Pa3MHOKEHUE PACTCHUI,
«Jlenenne kneTku OakTepuiny, « CTpoeHHE MOJIOBBIX KIETOK», « CTpOECHHUE XPOMOCOMBI,
«Kierounbiii ki, «Pemmmkamusa [JHKY, «Murtosy, «Mehos», «IIpsamoe u Henpsmoe
pazButTue», «l'amMeToreHe3 y MIICKONMUTAIONIMX M YeloBeKa», «(OCHOBHBIE CTaguu
OHTOT'CHE3a.

Obopyodosanue: MHUKPOCKOTI, MUKpOTpenaparhl «CrniepmaTo30u1bl
MJICKOMUTAIOMIETO», <« SMIeKiIeTka MieKkonuraromero», «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MarHuTHas MoJeNb-amuinkanus «Jlenenue knerkm», moxens JIHK,
MOJieTb MeTadazHOW XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnast padora Ne 3. «HabmrogeHne MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHnasi pabota Ne 4. «/3ydyeHune cTpoeHHUs MOJIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieICTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB

[Ipenmer u 3amaun reHeTUKH. McTopus pa3BUTHS T€HETUKHU. Poip LHUTOIOTHH
¥ SMOpPHOJIOTHH B CTAHOBIICHWW TCHETHKU. BKiIal pOCCHIICKUX M 3apyOSKHBIX YUEHBIX
B Pa3BUTUE TCHETUKU. MeToAbl T€HETUKHU (TUOPHUAOJOTHUUYECKUN, ITUTOTCHETUYECKUM,
MOJIEKYJIIpHO-TeHeTndYeckuii). OCHOBHBIE TeHETHYeCKue TOHATHS. [eHeTnueckas
CHUMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJeIOBaHUsl NPHU3HAKOB, YCTaHOBIEHHbIE ['. MeHaenem.
MonorubpuiHoe CKpelrBaHue. 3aKOoH eMHO-00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuno TOMUHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ MITOTE3a YMCTOTHI raMeT.
[TosmHOE 1 HENTOTHOE JOMUHUPOBAHHUE.

JIurnOpuaHOe CKpelIMBaHUe. 3aKOH HE3aBUCHUMOTO HACIEIOBAaHMS TPU3HAKOB.
[{uToreHeTuyeCKue OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBaHMS.  AHAIU3UPYIOIIEE
CKpemuBanue. Mcnosb30BaHWE aHATU3UPYIOLIETO CKPELIMBAHUSA Ul OIPEIEIICHUS
T€HOTHIIA OCOOU.

CueruieHHoe HacienoBaHue mnpusHakoB. Padora T. Moprana mo cuerjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylieHne cuerieHust reHOB B PE3YJIbTATE KPOCCHHTOBEPA.

XPpOMOCOMHAasl TEOPHUSI HACIIECICTBEHHOCTH. | €eHETUUECKHUE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeaeseHue Tmoya. AyTOCOMBI U TOJIOBBIE
XpoMOCOMBI. ['oMOraMeTHbI€ U TETEpOraMeTHBIE OpraHu3Mbl. HacnenoBanue nprus3HaKkos,
CLEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BUabl N”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIEICTBEHHAs. Posb
Cpellbl B HEHACJIEJCTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTHKA MOIU(DUKATUOHHOU
W3MEHUYMBOCTH. BapuanuoHHBIM psSA WM BapualuoHHas KpuBas. Hopma peakuuun
npu3Haka. KomnuecTBeHHbIE U KaUECTBEHHbIEC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOU(DUKAIIMOHHOW U3MEHUUBOCTH.

HacnenactBennasi, WM TEHOTUINIMYECKas, W3MEHYMBOCTh. KomOMHATHBHAs
M3MEHYMBOCTh. Mel03 U MOJOBOM MPOILIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
Myranuonnass wusMeHunBOCTh. Kitaccuukanust MyTaiuii: reHHbIE, XPOMOCOMHBIE,
reHoMHbele. Yacrota W OpUUMHBI MyTauuid. MyTareHHble  (QakTopbhl. 3aKOH
TOMOJIOTUYECKUX PSJ0B B HACcIEeACTBEHHOM n3MeHunBoctu H.M. BaBumosa.

BHesnepHas Hacien1CTBEHHOCTh U U3MEHYUBOCTb.

['enetruka yenoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOAbI TCHETUKHU YEJIOBEKA:
reHEIOTMYeCKUi, OJM3HEIOBIN, IIUTOTCHETUIECKUN, OMOXUMUYECKUN, MOJICKYJISPHO-
T€HETUYECKUU. CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA! ITOJTHOTEHOMHOE
CEKBEHMPOBAHWE, TEHOTUIIMPOBAHHWE, B TOM uucie ¢ rnomoulpto [I[P-ananu3a.
HacnencrBennsle 3a001€BaHus YeJIOBEKA: T€HHBIE 00JIE3HU, O0JIE3HU C HACJIEACTBEHHOM
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MPEAPACIIONIOKEHHOCThIO, XpOMOCOMHBIE OoJie3Hn. CoMaTHYECKHE M TEeHEpaTHUBHBIC
myTtanuu. CTBOJOBbIE KJIETKHU. [IpuHIUIBI 310pOoBOr0 00Opasza >KU3HM, TUATHOCTHUKH,
npodUIaKTUKA W JICYCHUS TEHETHYeCKHX Oojie3Hell. MeIUKo-TeHeTHYEeCKOe
KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKON T€HETUKH B MPEAOTBPAIICHUM U JICUCHUHU
FeHETUYECKHUX 3a00JIEBaHNH YEJIOBEKA.

Hemoncmpayuu:

llopmpemuvi: I'. Mengens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B.
Tumodees-Pecosckuii, H.M. Bapumnos.

Tabauywvr u cxemvi: «MOHOTHOPUIHOE CKPEUIMBAHUE M €T0 IIUTOrCHETHYECKas
OCHOBa», «3aKOH PaCHICIVIEHUS U €ro LUTOTCHETHUYECKas OCHOBA», «3aKOH YUCTOTHI
ramer», «JuruOpuanoe ckpemmuBanue», «LluTomornyeckne OCHOBBI AUTHOPUTHOTO
CKpelmmBaHus», «Meio3», «B3auMozaeiicTBue ajuIeNbHBIX TE€HOB», «l'eHeTnyeckue
KapTbl pAacTEHUM, >KUBOTHBIX M 4YeJOBEKa», «l'€éHeThka moia», «3aKOHOMEPHOCTH
HACJIEI0BAHMSI, CUEIUIEHHOTO C MOJIOM», «KapuoTHIbl 4eT0BEKa U )KUBOTHBIX», « Buabl
U3MEHYMBOCTHY», «MoaudukanmoHHas H3MEHUYMBOCTh», «HacnenoBanme pesyc-
(daktopay, «I'eHeTHKa rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTH.

Obopyoosanue: Mojaenu-aniuMkauud  «MOHOTHOPUAHOE  CKpELIMBAHUEY,
«Hemonnoe  gomuHupoBanue»,  «Jlurubpunnoe  ckpemmBanuey»,  «llepexpéct
XpOMOCOM», MHUKPOCKON M MuKpompenapat «lpo3zoduia» (Hopma, MyTanuu (Hopmbl
KpBUIBEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».

Jlabopamopuvie u npakmuyeckue padoomoi:

Jlaboparopnas pab6ota Ne 5. «M3yuenwe pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIMBAaHUS Y AP030(UIIbl HA TOTOBBIX MUKPOITPENapaTax».

JlaGoparopHass pabota Ne 6. «M3yueHne Moau(pUKAIMOHHON W3MEHYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOWD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MUKpOIpenaparax.

[IpakTuueckas padorta Ne 2. «CocraBieHue U aHAJIU3 POAOCIOBHBIX YEJTOBEKaY.

Tema 7. Cesiexkuust oprann3MoB. OCHOBbI OMOTEXHOJIOTUH

Cenekuus Kak HayKa U MpoLecc. 3apoxKICHUE CEIEKIIMU U JOMECTUKAIUA. Y UCHHE
H.N. BaBunoBa o 1eHTpax MPOUCXOXKACHUS U MHOTO00pa3us KyJbTYPHBIX PAcTEHUH.
L{eHTpBl NPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpT, MOpoaa, IITaMM.

CoBpemMeHHbIE METOJIbI CeNieKIuu. MacCcoBbIli W HMHAWUBUIYATBHBIH OTOOPHI
B CEJEKIMU pacTeHH U KUBOTHbIX. OIllEHKa 3KcTepbepa. BIM3KopoaCTBEHHOE
ckpenuBanue — nHOpuAuHT. Yucras nunusa. CKpenmBaHue YUCThIX JTHHUN. ['eTepo3uc,
uiu rubpuaHas cuia. HepoacTBeHHoe ckpeniMBaHue — ayTOpuauHr. OtnanéHHas
rubpuauzanus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W MOJyYEHUE TMOJIUTIIIOUIOB.
JlocTHxKeHUs CeNeKIMU pacTeHUM, )KUBOTHBIX 1 MUKPOOPTAaHU3MOB.

buoTrexHonorus kak orpaciib IPOU3BOACTBA. [ '€HHAs MHKEHEpUsl. DTambl CO3/IaHUS
pexomOuHanTHOW JIHK um Tpancrennsix opranm3moB. Kierounas wHXeHEpHS.
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Krnerounsle KynabTypbl. MUKpOKJIOHANIbHOE pa3MHOXeHUEe pactenuil. KionupoBanue
BBICOKONIPOAYKTUBHBIX  CEIIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.  DKOJOTUYECKHUE
u aTdeckue npoosieMbl. 'MO — renetnuecku MOANGUIIMPOBAHHBIE OPTaHU3MBI.

Jemoncmpayuu:

Ilopmpemwui: H.W. Basunos, 1.B. Muuypumn, ['./]. Kapneuenko, M.®. 1BaHOB.

Tabauywl u cxemsi: kapTa «L{eHTpBI TPOUCXOXKIEHUS U MHOTOOOPa3us KyIbTYPHBIX
pactenuit», «llopoapl HOMAIHUX KUBOTHBIX», «COpTa KYJIbTYpPHBIX PpPACTCHUN»,
«Otnanénnas rubpuauzanus», «Padbote akagemuka M.®. iBanoBay, «Ilomummionausy,
«O0ObekThl  OnorexHosmorun»,  «Kierounele  KyJabTypbl W KJIOHHUPOBAHHUEY,
«KOoHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOMY.

Obopydosanue: MyJSKU TJI0JI0OB U KOPHEIUIOAOB TUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit «CeabCKOX035UCTBEHHBIE PACTCHUS.

Jlabopamopnvie u npakmuueckue padoomul:

Okckypcusi « OCHOBHBIC METOJIBI M TOCTHKEHUS CETICKIIMU PACTCHUH W KUBOTHBIX
(Ha CeNeKIMOHHYI0 CTAHIHMIO, TUIEMEHHYIO (epMy, COPTOHMCIBITATENBHBI Y4YacTOK,B
TEIUTMYHOE X03sIMCTBO, TA00OPATOPHUIO arpOYHUBEPCUTETA HITM HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBosroUMOHHAS OMOJIOTHS

IIpeanochbUIKM BO3HUKHOBEHHSI HBOJIFOLIMOHHONW TEOPUU. DBOJIIOLIMOHHAS TEOPUS U
e€ MecTo B Ouosioruu. BinsiHue 3BOIIOLIMOHHON TEOPUH HA pa3BUTHE OMOJIOTUH U IPYTHX
HayK.

CeuzerenbctBa  sBomrouMU.  [lasieoHTOJIOTMUECKHE:  MOCIEA0BATEIBHOCTh
NOSIBJICHHWS BUJOB B MAJCOHTOJOTMYECKOW JIETONHUCH, NEPEeXoaHble  (HOPMBI.
buoreorpaguyeckue: cxoacTBO U paznuuue ¢payH U GIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M  pa3nuuusi 5SMOPHUOHOB pPa3HbIX BHJIOB
N03BOHOYHBIX.  CpaBHMTEIIbHO-aHATOMMYECKHE:  T'OMOJIOTMYHBIE,  AHAJOTUYHbIE,
pYIUMEHTApHbIE OpraHbl, araBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX MyTed Yy BCexX
OpPTaHHU3MOB.

OpomonmonHasa teopus Y. Jlapsuna. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHU3MA.
JIBrKylMe CWibl SBOJIOUMUA BHIOB MO JlapBHHY (M30BITOYHOE pPa3MHOXKEHUE NPU
OTPaHUYEHHOCTU pecypcos, HeoIpeAenEHHas U3MEHYUBOCTb, O6oprba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cuntetnueckas Teopus Bomtonun (CTI) u €€ 0OCHOBHBIE MOJI0KECHUSI.

MuxkposBomronus. [Tonynsauusa kak equHUIA BUAA U SBOIIOLUN.

JBrokyire cuibl (pakTopbl) SBOIIOLKK BUIOB B TpUpoe. MyTalmoHHBINA ITpoLiecce
Y KOMOMHATUBHASA U3MEHYMBOCTD. [lomynsiinonHbIe BOIHBI U Ipeiid reHoB. N3omsauus u
MUTPALIHSL.

EctectBeHHbIN 0TOOP — HaNpaBIsAOMIMA (hakTop 3BOIIOIUU. DOPMBI €CTECTBEHHOTO
orbopa.
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[IpucnocoOaeHHOCT,  OPraHM3MOB  Kak  pe3yinbTar HBoiouuu. I[Ipumepsl
MPUCTIOCOOICHUN Y OpraHu3MOB. ApoMOp(O3bl U UAHO-aIANITAIUH.

Bun u Bunoo6paszoBanue. Kpurepuu Bujga. OcHoBHBIE (POpPMBI BUJI0OOPA30BAHUS:
reorpauueckoe, IKOJIOTHIECKOE.

MaxkposBomorisi.  Dopmbl  3BomiouMu:  (QuIeTHYECKas,  JAWBEPIreHTHas,
KOHBEpreHTHasl, napajenbHas. HeoOpaTuMoCTh 3BOJIOLUY.

[IpoucxoxaeHue OT HeClEeUUMaIU3UPOBaHHBIX MHpenakoB. Ilporpeccupyromas
crenuranu3auus. AJanTuBHas pajauanus.

Hemoncmpayuu:

Ilopmpemuwi: K. JIunnen, JK.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
0. I'ekkenp, @. Mromnep, A.H. CeBepios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUpaA HA 3eMiie», «3apOIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «Popmbl OOPHOBI 32 CYIIECTBOBAHHUEY,
«EctecTBeHHBIN 0TOOPY, «MHOTO0Opa3rue COpTOB pacTeHui», «MHOrooopasue mopoj
KUBOTHBIX», «llomymsium», «MyTallMOHHAsS W3MEHYHMBOCTBY, «ApPOMOP(O3bD»,
«Mnuoanantarumny, «O01mas aerenepanus», «JBmwkyiue cuibl 3Boionuny, «Kapra-
cxema wMapmpyTta myrtemectBus Y. J[lapsunay, «boppba 3a CyIIeCTBOBaHHEY,
«IIpucnocoONEHHOCTh ~ OpPraHU3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«IKOJOTHYECKOE BUI000PA30BAHUEY.

Obopydosanue: KOJIEKIHUSI HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPacku, HabOp
IJIOJIOB M CceMsiH, Kosuiekiusi «[IpuMepsl 3alllUTHBIX MPUCTIOCOOTICHUN Y JKUBOTHBIXY,
Mojaenb «OCHOBHBIE HAMpaBJICHUS HBOJIONHUNY, O00bEMHas Mojenb «CTpoeHue
TOJIOBHOT'O MO3Ta MO3BOHOYHBIX Y.

buoreorpaduueckas kapra Mupa, KOJeKius «@opMbl COXPaHHOCTH UCKOTTAEMBIX
JKUBOTHBIX W pacTeHuit», Mojenb anmaukaiusa «llepekpéct xpomocom», BIaKHBIC
npenapathbl «Pa3BUTHE HACEKOMOTo», «Pa3BUTHE JSATYIIKW», MUKPOIIpPENapar
«JIpozoduiiay (Hopma, MyTauu (GOpMbI KPbLIILEB U OKPACKU Tea).

Jlabopamopnsle u npaxmuueckue padomot:

Jlabopatopnass pabora Ne 1. «CpaBHeHue BUIOB TI0O MOPGHOJIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopHass pabora Ne 2. «OnucaHwe MNPUCTIOCOOIEHHOCTH OpPraHU3Mau
e€ OTHOCUTEIHHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE KU3HU HA 3emuie

JloHaydHbI€ TIPEACTABICHHUS O 3apOXKICHUM JKM3HH. HayuyHbple Trumoressl
BO3HMKHOBEHUS KU3HU Ha 3emiie: abuoreHe3 u maHcrnepMusi. XMMUYECKast 3BOJIOLIMSL.
AOGHOreHHBIN CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX. DKCIEPUMEHTAIbHOE
NOATBEPXKIECHUE XUMHUYECKOW dBodtonuU. HavanbHble 53Tanbl  OHOJOTHYECKON
somoruu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE IPOTOKIETKU. llepBble kietkn un ux sBomonusa. dopmupoBaHue
OCHOBHBIX I'PYII KUBBIX OPIraHU3MOB.
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Pa3Butne xu3Hum Ha 3emsie mo spam M nepuonaM. Karapxeil. Apxeickasu
npotepo3oiickas »pbl. [laneo3oiickas spa u e€ nmepruoapl: KeMOPUICKHA, OPIOBUKCKHUH,
CWIYPUMCKUN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUM.

Me3so30¥cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUN, METIOBOM.

Kalino3olickas 3pa 1 €€ nepruoibl: aJIEOr€HOBBIN, HEOIT€HOBBIM, AHTPONIOTEHOBBIH.

XapakTepucTuka KiuMara W TIeoJIOTMYEeCKUX mpoueccoB. (OCHOBHBIE 3Tarlbl
ABOJTIOITUU PACTUTEIIEHOTO U )KUBOTHOTO MHUpPa. ApoMop(]o3bl Yy paCTCHHI 1 )KUBOTHBIX.
[TosiBneHKE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOro MHpa Kak oOTpaxkeHue SBoaonuu. (OCHOBHbIE
CHUCTEMAaTHYECKHUE TPYIIbI OPraHU3MOB.

OBOJIIOIMA YEJIOBEKAa. AHTPOIOJOTUs Kak Hayka. Pa3BUTHE MpeacTaBIICHHI
O MPOUCXO0XKICHUU YeJIoBeKa. MeTopl N3yueHusl aHTpornoreHesa. CxocTBa U pa3andus
YEJI0BEKA U )KUBOTHBIX. CUCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

JBrkymue cuibl (pakTopbl) aHTpornoreHne3a. HaciencTBeHHass U3MEHYUBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HMU, W3TOTOBJIICHHE OPYIUU Tpyla,
MBIIIJICHUE, PEYD.

OCHOBHBIE CTaJUM M BETBU JBOJIOLUHM YEJIOBEKA: ABCTPAIONUTEKHU, UYenoBek
yMelblid, YenoBek NpAMOXOoadiui, YenoBek HeaHIepTAIbCKUM, UenoBeK pa3yMHBIN.
Haxonku rckomaemMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHHUS, 00JIACTh pacHpoCTpaHEHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 XKU3HU, OPYIUsl.

Yenoseueckue pacbl. OCHOBHBbIE OOJBIIME pachl: €BpOINEOUHAs (€Bpa3uiicKasi),
HErpo-aBCTpaJIONHas (PKBAaTOpHAJIbHASI), MOHTOJOUHAA (A3MATCKO-aMEPUKAHCKas).
UepTbl MPUCIOCOOJICHHOCTH TPEJCTABUTENEH YENIOBEUECKHMX pac K YCIOBUAM
cyuiectBoBaHus. EMMHCTBO uenoBeueckux pac. Kpuruka pacusma.

Jemoncmpavuu:

Ilopmpempwi: ®©. Penu, JI. ITactep, A.1. Onapun, C. Muinep, I'. FOpu, Y. {apBuH.

Tabnuuyer u cxemvr: «Bo3nukHoBeHne CoJIHEUHOM CHUCTEME», «Pa3BuTue
opraHuueckoro  mupa»,  «PactutenbHas ~— KiIeTkay, <« KUBOTHas  KJETKay,
«IIpokapuornueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYeCcKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA U YEIIOBEKOOOPa3HBIX 00E3bsHY,
«OCHOBHBIE MeCTa MaJCOHTOJIOTHYECKUX HAXOJ0K MPEIKOB COBPEMEHHOTO UETIOBEKAY,
«/lpeBHenmme moan», «JpeBHue mroau», «llepBble  COBpEMEHHBIE  JIIOANY,
«HenoBeyecKue pach».

Obopyoosanue: myisxku «lIpoucxoxaeHue yeiaoBekay (OIOCTBI aBCTpajONUTEKA,
MUTEKAHTPOTA, HeaHJePTalIblla, KPOMAHBOHIIA), CJICTKU WIN N300paKeHNs KaMEHHBIX
OpyaMii  TEPBOOBITHOTO  YeJoBeKa  (KaMHHU-YOMIEphl,  pyOmmra,  ckpebia),
reOXPOHOJIOTHYECKass Tabnuia, Koulekiusa «DopMbl COXPAaHHOCTA HMCKOTAEMBIX
YKUBOTHBIX U PACTCHUIN.

Jlabopamopnwle u npakmuueckue padomul:
[IpakTtuueckass pabora Ne 1. «/3ydeHwe WHCKOMAEMBIX OCTATKOB PACTCHHM
Y )KUBOTHBIX B KOJUJICKIIASIX).
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DKcKypeus «IBOJIOLHS OPraHMYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBbIH
WJIM KpaeBeqUEeCKU My3el).

Tema 3. Opranu3mbl U OKpPY:KawUIas cpeaa

OKOJIOTHSI KAaK HayKa. 3aJayd W pa3/esibl AKOJOTMU. MeToabl 3KOJOTMYECKHX
UCCIIEJOBaHUI. DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxomoruyeckux — (paKkTOpPOB:
abuoTHueckue, OMOTUUECKHUE U aHTPONIOreHHbIE. JleiicTBrE IKoIornYecKuX (PakTOpOB Ha
OpPIaHU3MBl.

AbGuotnyeckue QakTophl: CBET, TeMIepaTypa, BiaxHOCTb. doTonepuoausm.
[IpucnocoOnenust opraHu3MOB K JE€HCTBUIO aOMOTHYECKHX (PakTopoB. buosnornueckue
PUTMBI.

buotnueckue ¢akropbl. Buael OMOTHUECKMX B3aUMOJEHUCTBUN: KOHKYPEHIIMS,
XMIHUYECTBO, cUMOMO3 U ero Qopmel. I[lapasuTusm, koomepauus, MyTyalu3M,
KOMMEHCAJIM3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCaIU3M, HEUTpaIu3M.
3HaueHue OHOTHYECKHX B3aUMOJEWUCTBUM JUIsI  CYIIECTBOBAaHUS  OPraHU3MOBB
IPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKHU oMy siuun. OCHOBHBIE MTOKA3aTeN! MOIMYJISIIUU:
YHUCIEHHOCTh, IUNIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLus. JAuHaMuka
YUCJICHHOCTH NOIMYJISIUU U €€ PEryJIsiumsl.

Jemoncmpavuu:

llopmpemesi: A. I'ym6onbar, K.®. Pynbe, O. I'exkerns.

Tabnuyer u cxemwi: xapta «llpupognsie 30HBI 3emin», «Cpenbl OOWUTaHUS
opranusmoB»,  «@oronepuoausm», «llomymsmun»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTU MONYJIAUUUA UHPY30puu-Typenbkny, «[luiesbie nenm.

Jlabopamopnvle u npakmuueckue padoomol:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckue 0OCOOEHHOCTH pPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUN.

JIabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEyCay.

ITpakTuyeckas padora Ne 2. «Ilo1cuéT MIOTHOCTHU MOMYJISIUNA pa3HbIX BUJIOB
PaCTEHHID.

Tema 4. Coo01ecTBa U IKOJIOTrHYeCKHE CUCTEMbI
CooOmiectBo  opraHu3MoB — OuoueHo3. CTpyKTypsl OuHOILIEHO3a: BHIOBaf,
POCTpaHCTBEHHasA, Tpoduueckas (nuiuenasi). Buabl-noMmunantel. CBsi3u B OMOLIEHO3E.
DKoJIOTUYECKHE CUCTeMBI (AKocucTeMbl). [loHsTHE 00 SKOCHCTEME M OMOTEOIIEHO3E.
@OyHKIIMOHAIBHBIE KOMITOHEHTHI YKOCHCTEMBI: MPOIYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTHH B 3KocucTeMe. Tpoduueckue (MULIeBbIe) YPOBHU
skocucteMsl. [Iumessie nenu u cetu. OCHOBHBIE MTOKA3aTeNId SKOCUCTEMBI: OHoMacca,



DdenepanpHas pabouast nporpamma | buosnorus. 10—11 kmaccel (6a30BbIN YPOBEHB)

OPOAYKUMSA. OKOJOTUYECKUE MNHPAMHJIbL: MPOAYKIMH, YHUCIEHHOCTH, OHOMACCHI.
CBoliCcTBa 3KOCUCTEM: YCTOMUYHUBOCTD, CAMOPETYJIsiLus, pa3Butue. CyKieccus.

[IpupoHbie 3KOCUCTEMBI. DKOCUCTEMBI 03Ep U peK. DKOCHUCTEMa XBOWHOTO WIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOreHHbIE KOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTeMBI.
buonornyeckoe u X035UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpasue kak (QakTtop ycrtoiumBocTH 3KocucteM. CoxpaHeHue
OMOJIOTHYECKOTO pa3HOOOpasus Ha 3eMIle.

VYuenue B.W. Bepnanackoro o 0uocdepe. ['panuiibl, coctaB U CTpyKTypa Ouocdepsbl.
Kupoe BemectBo M ero (QyHkuuu. OcoOeHHOcTH Ouochepbl Kak TINIOOAIBHOU
AKOCUCTEMBI. /[IlnHaMuueckoe paBHOBECUE U oOpaTHas CBs3b B Orochepe.

KpyroBopoTs! BelecTB 1 OMOre0XMMUYECKUE IIUKIIBI DJIEMEHTOB (Yriepoja, a30Ta).
3oHanbHOCTHL OMOCcephl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['106abHBIE 3KOJOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHe MPUPOBI U yeroBedecTBa. CoxpaHeHre OMOpa3HOOOpas3us Kak
OCHOBa ycTOM4YMBOCTU Ouocheprl. OCHOBA palMOHAIBHOIO YIIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCToNb30BaHue. JloCTHKEHHSI OMOJIOTUH U OXpaHa MPUPOIBI.

Hemoncmpayuu:

Ilopmpemui: A. JIx. Tencin, B.H. Cykaués, B.. Bepnaackuii.

Tabnuyer u cxemwl: «llumeBsle nenw», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpupogubie coobmectBay, «llemu nuTaHus», «IKOJOTHUECKAs MUPAMHIAY,
«buochepa u denoBek», «IKOcCUCTEMA MIUPOKOJUCTBEHHOTO Jiecay, «IKOCHUCTEMA
XBOMHOTO Jecay, «broieno3 Bogoéma», «ArpoueHos», «lIpumepHbie aHTPONOTEHHbBIE
BO3JCHCTBUS Ha NpUpoAYy», «BaxHeWlline WCTOYHMKHA 3arps3HEHHUS BO3AyXa H
IpyHTOBBIX BOa», «llouBa — BakHeilmas coctaBistomas Ouochepsr», «DaKTOpbI
nerpaaainuu nousy, «llapaukoBbiit 3G PexT», «PaKTOPhl PATUOAKTUBHOIO 3arps3HEHUS
ouocdepn», «O0mas cTpykrypa ouochepsi», «PacnpocTpaHeHue ku3Hu B ornochepey,
«O30HOBBIN 2kpaH O6uochepn», «Kpyrosopor yriepona B Ouochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

OOGopynoBanue: Mojelb-anIuIMKaius «TunuuHele OWOILIEHO3bI», TepOapuid
«PactutenbHble COOOIIECTBa», KOJUIEKIMU «buoleHo3», «BpeauTenn BakKHEHIIMX
CEIILCKOXO3SIMCTBEHHBIX KYJIBTYp», repOapuu M KOJIJIEKIMM PACTEHUM M >KUBOTHBIX,
MPUHAJJICKANIME K Pa3HbIM 3KOJIOTMYECKUM rpynmnaM oJHOro Buaa, KpacHas kHura
Poccuiickoit @eneparyu, n300paXkeHUsI OXpaHsIEMbIX BUJIOB PACTEHUM U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMSA ITPOI'PAMMBbI
ITO BUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

Cornacao ®I'OC COO ycraHaBnuMBarOTCs TpeOOBaHUSI K pe3yJibTaTaM OCBOCHHUS
OOy4JaromMMHCsl  MporpamMM  cpeAHero  oOmero  o0pa3oBaHUs:  JIMYHOCTHBIM,
MeETaIpeAMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOEHUS TMpeamera «buosiorus»
BBIJICJICHBI CJICAYIOIIUME COCTABIISAIONIME: OCO3HAHME OOYYaIOIMMMUCA POCCHUMCKON
TPAXJAHCKOW MIACHTUYHOCTM — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTHU U
CaMOOIIPEICIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJCHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAJULMUA  pa3BUTUS  OUOJOTMYECKOTO 3HAHUS, TOTOBHOCTHU
CIIOCOOHOCTh 00YYaroUIUXCsl PYKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIMMHU CHCTEME OUOJOTUYECKOTO OO0pa3oBaHus,
HaJIMYME SKOJOTUYECKOrO IMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHMS mpeaMera «buosorus» JOCTUTarOTCAB
€UHCTBE y4YeOHOM M  BOCHUTATEIBbHOM  JIESITEIBHOCTH B  COOTBETCTBUMC
TPAJIULIMOHHBIMU POCCUWCKUMU COLMOKYJIbTYPHBIMH, HUCTOPUYECKMMU M JTyXOBHO-
HPABCTBEHHBIMU I1IEHHOCTSIMU, NPHUHSATHIMH B OOIIECTBE NpaBUJIaMU W HOpMamu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeccaM CaMOIIO3HAHUs, CAaMOBOCIUTAHHUS U
CaMOpAa3BUTHS, Pa3BUTUSI BHYTPEHHEW IO3ULMHU JIMYHOCTH, NATPUOTU3MA, YBAXKEHHUSK
3aKOHY M MPaBOINOPSAZIKY, YEJIOBEKY TpyJa M CTapuIieMy MHOKOJEHHUIO, B3aHMMHOIO
yBaXXEHUs, OEpEKHOTr0 OTHOIICHHWS K KYJbTYPHOMY HACICIUI0 U TPaIULUSIM
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickori denepanuu, MpUPOAE M OKPYKArOLIEH
cpene.

JIn4HOCTHBIE pPE3yNIbTaThl OCBOCHHS ydeOHOTo mpeamera «buomorusy MOJKHBI
OTpaXkaTh TOTOBHOCTh W  CHOCOOHOCTh  OOy4YalolMXCS  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IIO3MIIMEH JIMYHOCTH, CHCTEMOW I[EHHOCTHBIX
OpHEHTAIM/, TO3UTUBHBIX BHYTPEHHUX yOEKICHNN, COOTBETCTBYIOIIUX TPATUITMOHHBIM
IIEHHOCTSIM POCCHMCKOTO OOIIecTBa, paclIMPEHUE >KU3HEHHOrO OIbITa U OIbITa
JEATENPHOCTH B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAINPABICHUN BOCHUTATEIBHON
JEeSITETbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpa:kaaHcKoro BOCIMTAHUA:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMKU O0OydYaromerocs Kak aKTHBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUICKOTO O0ILECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX TpaB M OOSI3aHHOCTEH, yBaKEHHE 3aKOHA
Y IIPABOIIOPAIKA,;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATETLHOCTH TPU CO3JaHWU y4EOHBIX
MIPOEKTOB, PEIICHUN YUEOHBIX W TIO3HABATEIHHBIX 3a/a4, BHITOJHEHUH OMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OMpPENEHATh COOCTBEHHYIO IMO3UIMIO MO OTHOLICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMCHHE YYHTHIBATH B CBOUX JICHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICHCTBHSI JIIOJIEH C pa3HBIMU yOeXKICHUSAMH, KYJIbTYPHBIMH IIEHHOCTSMU U
COIMAJIBHBIM TIOJIOKCHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYCOHBIX,
MO3HABATEIILHBIX U UCCIIEA0BATEILCKUX 3a/1au, YBOKUTEIHLHOTO OTHOIICHUS K MHEHHUIO
OIIIMTIOHEHTOB TIPH OOCYKIEHUHN CITIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKAHMSI;

TOTOBHOCTH K TYMAaHUTAPHOW W BOJOHTEPCKOMN ACSITEIBHOCTH;

2) NAaTPHOTHYECKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPAXKIAHCKONW HICHTUYHOCTH, MaTPUOTHU3MA,
YBAKEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH niepen PoamHOM, ropmoctu 3a
CBOM Kpal, CBOK PoauHy, CBOM S3BIK W KyJbTYypy, IPOLLIOE MW HACTOIIECE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LEHHOCTHOE OTHONIEHUE K MNPHUPOJHOMY HACIEAUI0 U TMAMSATHUKAM TPUPOIbI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CITIOCOOHOCTh OIEHUBATh BKJIAJI POCCUICKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTMH, IOHUMAaHUs 3HAYCHUsI OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBeKa M COBPEMEHHOT'O 00I1eCTBA;

uaerHas yOeXIEHHOCTb, TOTOBHOCTh K CIYyKeHHMI0O U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HaHUE JTyXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYyallMl0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHHE JUYHOTO BKJIAJIa B MOCTPOECHUE YCTOMUUBOTO OYyIIETr0; OTBETCTBEHHOE
OTHOUIEHHWE K CBOUM POAUTENSIM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSATHS LNEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUM C TPAAULIUAMU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHUMaHUE ASMOIIMOHAJIBLHOTO BO3JICUCTBUS JKUBOM IPUPOJBI U €€ IICHHOCTH;

TOTOBHOCTH K CAMOBBIPQXCHHIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE POSIBIISITh
KadecTBa TBOPUYECKOM JIMIHOCTH,
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S) ¢pusnyeckoro BoOCIUTAHMA, (POPMHUPOBAHUA  KYJILTYPbl 3I0pPOBbA U
IMOLMOHAJIBHOIO 0J1ar OOy YU :

NOHMMaHUE W pealin3alys 3740pOBOro U 0e30macHOro odpasa KU3HU (30pOBOE
NUTaHUE, COOJIIOICHNE TUTHEHUYECKUX MPaBHJI M HOPM, COAIaHCHPOBAHHBIN PEXUM
3aHATUN U OTJbIXA, PETYJIsipHas GU3NYECKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (U3NYECKOMY U TICUXHYECKOMY
3I0POBBIO;

MOHMMAaHKE LIEHHOCTU MPaBWJI MHIWBUIYAJbHOTO M KOJUIEKTUBHOTO 0€30MacHOTro
IIOBEJICHUS B CUTyalMsAX, YTPOKAOIIUX 310POBBIO U JKU3HU JIIOJIEH;

OCO3HaHWE TIOCJIEACTBUA U HENPUATHS BPEIHBIX MPUBBIUEK (yHOTpeOIeHHUS
AJIKOT'0JIsl, HAPKOTUKOB, KYpEHHUSA);

6) TPy10BOro BOCIIMTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JEATEIBHOCTH TEXHOJIOTHYECKOM M  COIUAIBHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh WMHHUIMUPOBATH, IUJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATD TaKYIO JACSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOM NESITEIBbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOp OyyIiei npodeccun U peam30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIE TIJIaHBbL;

TOTOBHOCTh M CIIOCOOHOCTBH K 00Opa30BaHUIO U CAaMOOOPA30BaHMIO HA MPOTSIKCHUN
BCEM KU3HU,

7) 3KOJOrHYeCKOro BOCIIUTAHUS

AKOJIOTUYECKH 1IeIeCO00pa3HOe OTHOIIIEHUE K MPUPOJIE KaK MCTOYHMKY KU3HU Ha
3emJie, OCHOBE €€ CYyIlIECTBOBAHMS;

MOBBIIICHUE  YPOBHSA  DKOJIOTHYECKOW  KYJbTYphl: TNPUOOpPETEHHE  OIbITa
IJJAHUPOBAHUSI MMOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX MOCJEACTBUN I OKpYKarolen
Cpenpbl;

OCO3HaHME MI00ATBHOTO XapaKTepa HIKOJIOTHYECKUX MPOOIIEM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh MCMOJIb30BaTh MPUOOPETAEMbIC MPU U3YYEHUU OMOJIOTUU 3HAHUS U
YMEHHUS TIPU PEIICHUH TPOOJIEM, CBSI3aHHBIX C PallMOHAIBLHBIM MPUPOIOINOIL30BaHUEM
(cobnromeHue mpaBU TIOBEACHUS B MPUPOJIE, HAMPABIECHHBIX HAa COXPaHEHHE
paBHOBECHA B SKOCHCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OUochepsl);

AKTUBHOE HEINPUATUE ICUCTBUM, MPUHOCAIIMX BpPEJ OKPYXKAIOLIEH NPUPOIHOU
cpelne, yMEHHE TMPOTHO3MPOBATH HEOJATONPHUATHBIE DSKOJOTUYECKHUE TIOCIEIACTBUS
MPEANTPUHUMAEMBIX JICUCTBUN U TIPEIOTBPAIATh UX;

HaJU4Yue Pa3BUTOTO HKOJOTMYECKOIO MBIIUICHUS, JKOJOTHYECKOU KYJIbTYPHI,
OMbITA JIESITEIBHOCTH HKOJOTHMUYECKON HAIMpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCA
MMH B TIO3HABATEIbLHON, KOMMYHUKATUBHOW M COIUAJIBHOW NPAKTUKE, TOTOBHOCTUK
Y4acTHUIO B IPAKTUYECKON eI TEIbHOCTH SKOJIOTUUECKON HAITPaBIEHHOCTH;
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8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd W OOILECTBEHHOW MPAKTUKW, OCHOBAHHOIO HA JWAJOre KYyJbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE SI3BIKOBOM W YWTATEIbCKOM KYyJbTYphl KaK CpEACTBa
B3aMMOJICUCTBHS MEXY JIFOJbMU U IO3HAHUS MUPA;

MOHMMaHHe crenu(pUKN OMOIOrnN Kak HayKH, OCO3HAHU €€ posu B (GOpMHUpPOBAHUU
pPalMOHAJIBPHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBIECHUS 00
OKpY>KalollleM MHpEe KaKk O €JUHCTBE MPHUPOJbI, YeJIOBEKa U OOIIeCTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU NpoOJIEM COXpPAaHEHUS MPHUPOJIHOTO
paBHOBECHS;

yOEXKJIEHHOCTh B 3HAYUMOCTH OWOJIOTMM I COBPEMEHHOW LMBHUIIM3ALIMU:
o0ecrieueHrss HOBOTO YpPOBHSI pPa3BUTUS MEIUIMHBI, CO3/JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pEeIIaTh PECYpPCHBbIE MPOOJIEMbl Pa3BUTHS YEJIOBEUYECTBA,
MOMCKa MyTEel BBIXOAA M3 TJIOOAIBHBIX HKOJOTMYECKUX MpoldieM M oOecreyeHus
nepexofa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJB30BAHUIO IMPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIyY€HUU OMOJOTMYECKUX 3HAHUM B LENSX MOBBIILICHUS
oO1ieil KyJIbTyphbl, €CTECTBEHHO-HAayYHOH T'PaMOTHOCTH, KaK COCTaBHOM YacTH
(YyHKIHMOHAJIBHOM TIpaMOTHOCTH oOOydamommxcd, (OpMUpPYyEeMOH MpH HU3YUYEHUU
OMOJIOTHH;

MOHUMAaHHE CYIIHOCTH METOO0B MTO3HAHUS, UCIIOJIb3YEMbIX B ECTECTBEHHBIX HAYKaX,
CHOCOOHOCTH HCIOJIb30BaTh MOJyYaeMble 3HAHUS AJI aHAJIM3a U OObSICHEHUS SIBJICHUIM
OKPYXAIOIIEr0 MHpa W NPOUCXOMSIIMX B HEM HW3MEHEHUW, YyMEHHUE JeJaTh
00OCHOBaHHBIE 3aKJIFOUECHHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOMIMXCA JAHHBIXC
LEJIBIO MTOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIBHO UCIIOJIb30BAaTh OMOJIOTrMUECKUE 3HAHUS 1JIsl pELICHHUs
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HaHUE LEHHOCTH HAy4YHOW JESITEIIbHOCTH, T'OTOBHOCTb OCYIIECTBIISTH
MPOEKTHYIO M HUCCIIENOBATENbCKYIO AESTENbHOCTh HHAMBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CITOCOOHOCTh K HETIPEPHIBHOMY O00Pa30BaHUIO U CaMOOOPA30BAHUIO,
K aKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUN 110 OMOJIOTMHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yJabTaThl OCBOCHHS yueOHOTo Tmipeametra «buosorusy»
BKJIIOYAIOT:  3Ha4YUMMble Uil  (OpPMUpPOBAHMS  MHPOBO33PEHHUS  OOyYarOIIMXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHATHS, OTPaXKAIOIINe
[[EJTIOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CIIEHU(PUKY METOAO0B MO3HAHUS, UCIIOJIH3YEMbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBIICHUE, MPOLECC, CUCTEMA, HAYyUHbIH
(dbakT, NpUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUSI, UCCIICIOBAaHUE,
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HaOJII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT U IPYTHX ), YHUBEPCATIbHBIE YUeOHbIE 1eHCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE, pEryJISTUBHEIE), 00ecIeunBaroIIne
dbopmupoBaHue (PYHKIMOHAIBHOW TPAaMOTHOCTHU M COIMAIbHOW  KOMIIETEHIIUU
oOyuJaronuxcs, CIIOCOOHOCTB oOyJaronuxcs UCII0JIb30BaTh OCBOCHHBIE

MCKIUCHOUIITIMHAPHBIC, MHUPOBO33PCHYCCKUC 3HAHUA KW YHHBCPCAJIBHBIC y‘I€6HBI€
HCﬁCTBHH B II03HABATEJILHON U COHI/IaJIBHOﬁ IIPAKTHUKC.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble Jloruueckmne 1eMCTBUSA:

CaMOCTOSTENbHO (HOPMYJIMPOBATh U aKTYaTU3UPOBATH MPOOJIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHMUSI, KiaccupuKaiuu, 0000IIeHNs ), paCKPBhIBATh CMBICT OMOJIOTUYECKUX
NOHATUHN (BBIACHATh UX XapaKTEpHbIE TMPU3HAKW, YCTAHABIWBATH CBSA3U C JIPYTUMHU
MOHSATUSIMHU );

ONPENEIATh LEIU AEATEIbHOCTH, 3a/1aBas IapaMeTpbl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTD PE3YJbTATHI JCSITEILHOCTH C TOCTABICHHBIMU LESIMU;

UCIIOJIb30BATh OMOJIOTMYECKUE TIOHATUS TSI 0ObSICHEHUS (PAaKTOB U SBJICHUM dKUBON
PUPO/IBI;

CTPOUTH JIOTUYECKHUE PACCYXJACHUS (MHIYKTHUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTH M TNPOTHUBOPEYUS B PACCMATPUBAEMBIX  SIBICHUSAX,
(bopMyIUpPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIE CPEICTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTO POJIa, BBISIBJICHHBIX B PA3IUYHBIX MHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIICHUS TpoOJeMbl € Y4ETOM aHaIM3a HMEIOIIUXCS
MaTepUAJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKU MTOCIEACTBUM IEITEIBHOCTH;

KOOPAWHUPOBATH U BBIMOJIHATE pabOTy B YCIOBUSX PEAJbHOTO, BUPTYAIHHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

ba3zoBble uccieaoBaTejbCcKue 1eCTBUA:

BIIQJICTh HABBIKAMH Y4Y€OHO-HMCCIIEOBATEIIbCKOM M TPOEKTHOW JIeATEeIbHOCTH,
HaBBIKAMU pa3pelieHust MpooieM, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY
IIOMCKY METOJOB PEUICHHS] MPAKTUYECKUX 3aJay, NPUMEHEHUIO PA3JIUYHBIX METOIO0B
MMO3HAHUS,

HCTOJIb30BaTh Pa3IMYHbIE BUABI I€STEIBHOCTH IO MTOIYYEHUIO HOBOTO 3HAHUSI, €TI0
WHTEpIIpeTaluy, MpeoOpa3oBaHUIO U IPUMEHEHUIO B yUEOHBIX CUTYaLIUSIX, B TOM YHUCJTIE
P CO3/IaHUH YYEOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTH HAyYHBIA THUI MBIIUICHUS, BIAJACTh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MOHATUSIMHU U METOJAMH;
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CTaBUTbH U (POPMYIMPOBATH COOCTBEHHBIE 33]1a4M B 00pa30BaTEIbHOMN AE€ATEIbHOCTH
Y )KU3HEHHBIX CUTyalUsIX;

BBISBIISATH IPUYNUHHO-CIICCTBEHHBIE CBS3U U AKTYyAJIN3UPOBATH 3a]a4y, BbIIBUTaTh
TUIOTE3Yy €€ peIeHUs], HaXOIUTh apryMEHTHI JUIsl 10Ka3aTelIbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh apaMeTPbl U KPUTEPUHN PELICHMUS;

AHAJM3UPOBATh IOJYYCHHBIE B XOJE PEIICHUS 3a4a4d PE3yJIbTaTbl, KPUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaThb OLEHKY HOBBIM CHUTYyalMsM, OLIEHUBAaTh NPUOOPETEHHBINA  OIBIT;

OCYIIECTBIIATH LI€JICHANPABICHHBIN TIOMCK IIEPEHOCA CPEACTB U CIOCOOOB IENCTBUS
B IPO(ECCUOHAIBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUSA B I[I03HABATEIbHYI0 W MPAKTUYECKYIO OOJacTH
KU3HEIECATEIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeN;

BBIJIBUTaTh HOBBIC UJEH, IPEIIAraTh OPUTMHAIBHBIE ITOAXObI U PEIICHUS, CTABUTH
npo0JIEMBbI U 3a/1a4H, JOMYCKAIOIUE AIbTEPHATUBHbBIE PELICHMUS.

Pab6ora ¢ undopmanmueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHKAX HH(OpManuu (TEKCTe ydeOHOTro
0CcoOMsI, HAayYHO-TIOMYJISIPHOM JTUTEpaType, ONOJIOTUYECKUX CIOBAPSX U CIIPaBOUYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JdaHHBIX, B VHTEepHeTe), aHaIM3upoBaTh HH(POpPMAIIUIO
Pa3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTb;

(opMyIMpPOBATH 3aITPOCH] U MPUMEHSTh PA3JIMYHbIE METO/IbI IIPU MTOMCKE U 0TOOpE
Ounosiorunyeckoi nHPopmaIu, He0OX0IMMOM sl BEITIOJTHEHUST YUEeOHBIX 3a/1a4;

npuodpeTaTb  ONBIT  HMCHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAaTh KYJIBTYPY AaKTHUBHOI'O MCIOJb30BaHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BEIOMPATh ONTUMAJIbHYIO (DOpMY MpecTaBICHUs OMOIOTMYECKOM
uH(popmanuu (cxeMbl, rpaduku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEACTBA MpHU pabOTe ¢ OMOJIOTHYECKON
uH(popManuen: NpUMEHSITh XHUMHYECKHE, (PU3UYeCKHe M MaTeMAaTHYeCKUE 3HAaKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPY, HOMEHKIIATYPY, UCIIOJIB30BaTh U MIPEOOPa30BHIBATH
3HAKOBO-CHMBOJINYECKHUE CPEACTBA HATJIIIHOCTH;

BJIa/IETh HaBBIKAMU PACMO3HABAHMS M 3aIUTHl MHGOpMAIUU, UHPOPMAIIMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
OoOmmenue:

OC}’HICCTBJ]S[TB KOMMYHI/IKaLII/II/I BO BCEX C(l)ean KHN3HHU, AKTHUBHO yqaCTBOBaTB
B JHMAJIOT€ WM JUCKYCCHM TIO CYyIIECTBY OOCYyXKTaemMol TeMbl (yMEHHE 3a/aBaTb
BOHpOCBI, BBICKA3bIBATH Cy>K,21€HI/I$[ OTHOCHUTCIIbHO BBIITIOJTHCHUSA npeﬂnaraeMoﬁ 3aJa4u,
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YUUTBHIBaTh UHTEPECHl U COIVIACOBAHHOCTh MO3ULUN JPYIMX YYaCTHUKOB IUAOra WiId
JIUCKYCCHUN);

pacrmo3HaBaTh HeBepOalbHbIE CpeACTBa  OOIEHHUS, TIOHMMaTh 3Ha4YCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHMS KOH(DIMKTHBIX CHUTYyallUud, yMETb
CMSTYaTh KOH(JIUKTHI U BECTH IIEPETOBOPHI;

BJAJETh pPa3jIMYHbIMM CHOCOOaMM OOIIEHUS U B3aUMOJICHCTBUS, IOHMMATH
HaMEpPEHUs APYTUX JIFOJEH, MPOSBIATh YBAXXKUTEIBHOE OTHOLIEHHE K COOECETHUKY UB
KOPPEKTHOM opme popMyITupOBaTh CBOH BO3PAKECHHS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHASl 1€ATEIbHOCTD:

MMOHUMATh M UCTIOIH30BaTh IPEUMYIIIECTBA KOMAaHIHOW U WHINBUY ATbHON paOOTHI
IIPU pelIeHUU OMOJIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS
IpynnoBbIX (OPM B3aUMOJICHCTBUS MPHU PEIICHUH YU4eOHOU 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI ¢ yUETOM OOLIUX UHTEPECOB
Y BO3MOKHOCTEN Ka)KJIOT0 YJICHA KOJUIEKTUBA;

[IPUHUMATh L[E€JIA COBMECTHOM JIESITEIIbHOCTH, OPTAHU30BBIBATh U KOOPAUHUPOBATH
JICUCTBUSA M0 €€ IOCTHKEHUIO: COCTABIIATH IUIAH JICUCTBUM, PACIIPENEIISATh POJIM C YUETOM
MHEHUN YYaCTHUKOB, OOCYK/IaTh PE3yIbTaThl COBMECTHOM padOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOrO0 yYaCTHUKAa KOMaHJIbl B OOIIMIA
pe3yabTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTb HOBBIE  IPOEKThI, OIEHUBATh MWJAECH C TMO3WIMU HOBU3HHI,
OPUTHMHAJIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMUYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsitTuBHble yHMBepcaJibHbIe y4eOHbIE eHCTBUA
Camoopranusauus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUISI BBISBICHUS TPOOJIEM U UX PEIICHUSB
YKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11€JIEBbIE M CMBICIIOBBIEC YCTAHOBKH B
CBOUX JEUCTBUSX U MOCTYIKaX MO OTHOIICHUIO K dKHUBOU MPUPOJIE, CBOEMY 37I0POBBIO U
3I0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITEJIbHO  OCYILECTBIISATh ITO3HABATEIBHYIO JIEATECIILHOCTh, BBISBIISATH
npoOJsieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJa4d B 00pa30BaTEJILHOM
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIICHUS TPOOJEeMbl C YUYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYAIIHSIM;

pacipsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPENOYTECHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
pelieHue;
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OIIEHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMH B Pa3HbIX
o0nacTax 3HaHWM, TOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTEeNbHBIM W KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyalldsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB IIEISIM;

BIIAJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB U OCHOBAHMi, UCIOJIb30BAThH
puEMBI pedICKCUHA JIJISl OIICHKU CUTYAIINH, BHIOOPA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

PUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX [IPU AHAIU3E PE3YIbTAaTOB AEATEIbHOCTH.

IlpunsaTHe ceds U APyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX IIPU aHATIU3E PE3YJIbTATOB JI€SITEIHHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynpTaThl ocBoeHHs porpammbl COO no Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crHenuduueckue st ydeOHoro mnpeamera «buosorus» HayuyHble
3HAHMS, YMEHHUS M  CIOCOObl  JCHCTBMH 1O  OCBOEHHIO, HHTEpIpPETALUH
U Tpeo0pa30oBaHUIO 3HAHUM, BUABI ACSITEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAaHUS U
OPUMEHEHUIO 3HAHUW B Pa3JIMYHBIX YYEOHBIX CHUTyalUsiX, a TaKXe B pPEabHBIX
KU3HEHHBIX CHUTyalUsAX, CBS3aHHBIX C Owuonorueid. B mporpamme mnpeaMeTHbie
pe3yJIbTaThl IPEICTABICHBI 10 TOAaM 00yUYEeHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 10 kiiacce
JOJIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTb 3HAHUI O MECTE U POJIU OUOJIOTUU B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHbI
MUpa U HAy4YHOTO MHPOBO33pPEHHUSA, O BKIIAJE€ POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OWMOJOTUH, (PYHKIMOHAIBHOW TPAMOTHOCTH YeJIOBEKa JJis
pEeILIeHMs] )KU3HEHHBIX 33]1a4;

YMEHUE PaCKpbIBATh COJEP)KAHHE OMOJOTMYECKUX TEPMUHOB M MOHSATUMN: >KU3HB,
KJIETKa, OpraHu3M, MeTaboin3M (0OMEH BELECTB U MpEeBpallleHue SHEPTUH ), TOMEOCTa3
(camoperyJssinysi), ypOBHEBasi OpraHM3alUsl JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoyKiius), HacJAeACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHE Hu3/IaraTb OHOJIOTWUYeCKHEe Teopuu  (KJIETOYHas, XpPOMOCOMHas,
MyTAaI[MOHHAsI, LIEHTpaJIbHAs JI0rMa MOJIEKYJIApHO Ouosorun), 3akonsl (I'. Mennens,
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T. Moprana, H.W1. BaBwioBa) u yueHus (0 IleHTpax MHOTO0Opa3usi U MPOUCXOXKICHUS
KyJIbTypHBIX pacteHuid H.M. BaBuioBa), onpeaensiTh TpaHULBI X HPUMEHUMOCTH
K JKHUBBIM CUCTEMAaM;

YMEHUE BIJIAJIETh METOJAAMH HAyYHOTO IIO3HAHWA B OHOJOrMU: HaOIIOJIEHUE
U OINHMCAaHHWE >KUBBIX CHUCTEM, IPOLECCOB U SIBICHUW, OpPraHU3alUs U MPOBEICHHE
OMOJIOTUYECKOTO SKCIEPUMEHTa, BBIIBHIKEHHE TUIIOTE3bl, BBISIBICHUE 3aBUCHMOCTH
MEXIY HCCIEIyeMbIMU BEJIIMYMHAMHU, OOBSICHEHUE TMOJYUYEHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX IMOHSATHUM, TEOPUM W 3aKOHOB, YMEHHUE JI€JIaTh BBIBOJBI HA
OCHOBAHUH MOJyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATHh CYIIECTBEHHBIE IIPU3HAKA BHPYCOB, KIETOK MPOKAPUOT
U DJyKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
MPOLIECCOB: OOMEHa BEIIECTB W TNPEBpAILCHUS SHEPIHMH B KIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M HHEPreTMUEecKoro OOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOKEHUS, MUHIMBUAYAJIBHOTO PA3BUTHUSI OpraHu3Ma (OHTOT€HE3);

yMEHUE TMPUMEHATHh TIOJYYCHHbIC 3HAHUS [JJIs1 OOBICHEHUS OHOJIOTHYECKUX
MIPOIIECCOB U SIBJICHUH, JJISl PUHATHUS NPAKTUYECKUX PEIICHUN B MOBCEAHEBHOW KU3HH
C LIeNbI0 o0ecnieueHus: 0€30IaCHOCTH CBOETO 3/J0POBbS U 3J0POBbsI OKPY KAIOIINX JHOIEH,
COONIOIGHHS HOPM TPaMOTHOIO TOBEJAEHHUS B OKpYKaloIlled MPUPOJHONW Cpele,
MOHUMaHUE HEOOXOJUMOCTH HUCIOJIb30BAHUSL JOCTHXKEHUNW COBPEMEHHON OMOJIOTHU U
OMOTEXHOJIOTUM JIJIsl PAIIMOHATILHOTO MPUPOI0IOIb30BAHUS;

yMEHUE peniaTh JIEMEHTApHbIE TeHETHYECKUE 3a7a4l Ha MOHO- U JIUTHOPUTHOE
CKpEIIMBaHUE, CIEMIEHHOE HAacle0OBaHUEe, COCTaBIIATh CXEMbl MOHOTHOPHIHOIO
CKpEILMBaHUs JJIs1 TPEeACKAa3aHUsI HACJIeI0BaHUs PU3HAKOB y OPTaHU3MOB;

YMEHUE BBIMOJIHATH JIA0OPATOPHBIE U MTPaKTUYECKHe paboThl, COOMIOAATh MpaBUiia
pu paboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHME  KPUTHYECKH  OIEHHMBaTh M  HHTEPIPETUPOBATH  HUH(POPMAIUIO
OMOJIOTMYECKOTO COJIepKaHMS, BKIIOYAIOIIYIO NICEBJOHAYYHbIE 3HAHUS U3 PA3TUYHBIX
MCTOYHHUKOB (CpeIcTBa MAaccOBOM HH(OpMalUU, HAyYHO-MOMYJISIPHBIE MaTepUallbl),
ATUYECKUE AaCMEeKThl COBPEMEHHBIX MCCIEAOBAaHUNA B  OWUOJOTUM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCHBMEHHBIE W YCTHBIE COOOILEHUs, 00001Ias
OMONOTHYECKYI0 MUH(POPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCHOJIB30BATh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbie  pe3ynbTaThl  OCBOEHUS ydeOHOoro mpenvera  «buonorusy
B 11 KJ1acce NOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUHU B CHCTEME HAyIHOT'O 3HAHUS
€CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOU KapTHHBI
MHpa ¥ HAyYHOTO MHUPOBO33PEHHUSA, O BKIIAJE POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
OMONIOTOB B pa3BUTHE OWOJOTWH, (PYHKIIMOHAIHHOW TPAMOTHOCTH YeEJIOBEKa JJIs
pEIIeHHs )KU3HEHHBIX 3a]1a4;
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yMEHHUE PaCKphIBaTh COJAEpKaHWE OUOJOTMYECKUX TEPMHUHOB M TOHSTUH: BUJ,
MOMYJISANAS, TeHOMOHA, SBOJIONMS, JBIKYyIIHME CUIbl ((aKTOphI) SBOJIOINH,
MPUCIOCOOJICHHOCTh  OPTraHW3MOB, BHUA000pa30BaHUE, HSKOJIOTHMYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOJIYUEHThI, KOHCYMEHTBI, PEAYLEHTHI, IIENU MUTAHUS, DKOJIOTHUECcKas
nupamuaa, OnoreoreHos, onocdepa;

yMEHUE Hu3JlaraTh Ouosiornueckue Teopuu (dBodtonMoHHas Teopus Y. [lapBuHa,
CUHTETUYECKasi TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABILIEBOTO
cxoactBa K.M. bopa, yepenoBaHus TJIaBHBIX HalpaBlIeHUW W MmyTeu sBosronnu A.H.
CesepuioBa, yyenuss o Ouochepe B.U. Bepnanuckoro), ompenenstb TpaHUIBI HUX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHUA B Ouonoruu: HabIIOJIeHUE
U OMHCAHWE J>XUBBIX CHUCTEM, TPOIECCOB W SBICHWUW, OpraHU3AMs W TMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBIDKCHHE TUIIOTE3bI, BBIIBICHHWE 3aBUCHMOCTH
MEXIY HCCIEIyEeMbIMH BEIMYMHAMHU, OOBSICHEHUE TMOJTYYEHHBIX pE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHITHH, TCOPUH M 3aKOHOB, YMEHHWE JeJaTh BBIBOIBI Ha
OCHOBAHHH MOJYUYEHHBIX PE3YIbTaTOB;

YMEHHUE BBIJICTATH CYIIECTBCHHBIC MPU3HAKN CTPOCHUS OMOJIOTHIECKUX OOBEKTOB:
BUJIOB, TOMYJIAIWA, MPOAYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB, OHOTCOIICHO30B U
HKOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEICTBEHHOW M3MEHUYMBOCTH, ECTECTBEHHOIO
oTOOpa, BU1000pa30BaHusl, IPUCIIOCOOIEHHOCTU OPTaHU3MOB, ACHUCTBHS SKOJIOTMYECKUX
(GakTOpOB Ha OpraHU3Mbl, TMEPEHOCA BEIIECTB M IOTOKA DHEPTrUU B IKOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHUI B YKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTa BELIECTB U
OMOreoXMMHUUYECKUX IIUKIIOB B Onocdepe;

yMEHUE TMPUMEHATHh TOJYyYCHHbIE 3HAHUS [JI1 OOBSICHEHHS OHOJIOTHYECKUX
MIPOIIECCOB | SBJICHUM, JIJISl PUHATHS MPAKTUICCKUX PEIICHUA B MIOBCETHCBHON KU3HU
C LeJIbI0 o0ecneueHust 6€30MacCHOCTH CBOETO 370POBbSI U 3/10pPOBbSl OKPY KaIOILIUX JIFOIEH,
COOJIIOJICHNST HOPM TpPaMOTHOTO TIOBEJEHHS B OKpY)KAlollel NpUPOIHON Cpele,
MOHUMaHUE HEOOXOAMMOCTH MCTIOIB30BAHMS JOCTHIKEHUH COBPEMEHHON OMOJIOTUH IS
PaIMOHAIBHOTO TTPUPOIONIOIH30BaAHNUS;

YMEHUE pelaTh 3JIEMEHTApHbIE OHOJIOTMYECKHE 3a/aud, COCTaBIATH CXEMbI
NepeHoca BEIIEeCTB U SHEPTUU B SKOCUCTEMaX (IIETH MUTaHMUS ),

yMEHUE BBITIOIHATH JTa0OpaTOPHBIE U MPAKTHYECKUE PabOThI, COOI0IaTh MpaBHIIa
npu paboTte ¢ yueOHBIM U J1a00PaTOPHBIM 000PYI0BAHUEM;

YyMEHHWE  KPHUTHYECKH  OIICHMBATh W  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIEpPKaHMSI, BKIIOUYAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 PA3THUYHBIX
MCTOYHUKOB (CpelICcTBa MAaccOBOM HH(OpMalMM, HAYYHO-MOMYJISPHBIE MaTepUalbl),
paccMaTpuBaTh II100aTBHBIC YKOJIOTHUECKHE MTPOOJIEMbI COBPEMEHHOCTH, POPMUPOBATH
10 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIeHus, 0000mmas
OMoJOTHYECKYI0 MH(POPMAIINI0 M3 HECKOIBKUX MCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
NOHATUHHBIN anmapat 61MoJI0Tu
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