119. ®enepanpuas padboyas mporpamma o yueoHomy npeamety «buomorus»
(6a30BbIi1 YPOBEHB).

119.1. denepanpHas pabouas mporpaMmMa IO Y4eOHOMY TpeaMeTy
«buonorus» (6a30BbIli ypoBeHB) (MpeaMeTHas 00jacTh «ECTeCTBEHHO-HAy4YHBIS
IpeaIMeThl») (Janee COOTBETCTBEHHO — MporpaMma Mo OHOJOTHH, OWOJIOTHS)
BKJIIOYAET TOSICHUTEIbHYIO 3aIUCKy, CoJepKaHue OOydeHus, IIaHUpyeMbIe
pe3ybTaThl OCBOEHUS IPOrPaMMBbl 11O OUOJIOTHH.

119.2. [losicHuTenpHas 3alUCKa OTpakaeT OOIIUE IEeNU U 33Ja4d U3y4eHUs
OMOJIOTHH, XapaKTEPUCTUKY IICHUXOJIOTMYECKUX NPEANOCHUIOK K €€ H3YyYECHHUIO
00y4aroIMMUCs, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAK)KE MOIXO0/IbI K 0TOOpY
COJZIEpKaHus, K ONPEAETICHUIO TUIAHUPYEMBIX PE3yIbTaTOB.

119.3. Conepxanue o0OydeHHUS PACKPBIBAET COJEp)KAaTEIbHbIC JIMHUH,
KOTOPBIE TIPEIaratoTcs sl 0053aTEeNBHOTO U3YUEHHUS B KaXKI0M KJIacce Ha YpOBHE
cpeaHero oo1ero oopa3oBaHuUsl.

119.4. TInanupyembie pe3yJbTaThl OCBOCHUSI MPOrpamMMbl MO OHUOIOTHU
BKJTFOUYAIOT JIMYHOCTHBIC, METAIIPEIMETHBIC PE3yJIbTAaThl 32 BECh MEepUO O0yUeHUS
Ha ypOBHE CpelHEero o0mero o0pa3oBaHMs, a TaKkKe MPeIMETHbIE TOCTHXKEHUS
oOy4Jaronierocs 3a Kaxx/abli roj] 00y4eHus.

119.5. IlosicHuTenbHAS 3aMKCKA.

119.5.1. IIpu pa3paboTke IpOrpaMmbl MO OUOJIOTHH TEOPETUUECKYIO OCHOBY
JUTSL OTIpeNIeIeHHsI TIOJX0A0B K (DOPMUPOBAHUIO COJEPKAaHUS yueOHOrO MpeaMeTa
«buonorusi» cocraBuiM: KoHuenTtyaibHble mnosoxkeHus OIOC COO 0
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJEep)KaHus, pe3yJbTaTOB OO0y4YyeHUus U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MIOJOXKEHHS 00 OOIIUX MENAX U
IOPUHLIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHUE CHCTEMbI CpPEIHETro
obmero oOpazoBanuss B Poccuiickoit dexaepariuu, a TakkKe IOJIOXKEHUS O
cnenuguke OMOIOrKH, €€ 3HAUEHUH B IMO3HAHUM KMUBOW MPUPOABI U 00ECTICUEHUH
CYILIECTBOBaHMS dYelloBeueckoro oOmiecTBa. COrjiiacHO Ha3BaHHBIM TOJIOKEHHSIM
OTpe/ieNieHbl OCHOBHBIE (DYHKIIMU TPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYDA.

119.5.2. [Iporpamma mo 6moa0THMK AAET TPEICTABICHUE O IENsIX, 00 o0ei



CTpaTeruu OO0y4YeHHUs, BOCHHUTAHUS U Pa3BUTUS OOyYAIOUIMXCS CpeACTBaMU
yueOHOoro mnpeamera «buosorus», omnpeaenser o0s3aTelibHOe MPEAMETHOE
COJIep’KaHHMe, €ro CTPYKTypy, pacOpeielieHue I0 pa3fenaMm ¢ Temaw,
PEKOMEHTyEMYIO TMOCJIeI0BATEILHOCTh U3YUEHHUsI YUYEOHOro MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€i, JIOTUKH OOpa30BaTEILHOTO
MpoIIECcCa, BO3PACTHBIX 0COOEHHOCTEN oOyUaromuxcs. B nporpamme no 6uonoruu
TaK)K€ YUUTHIBAIOTCS TPEOOBAHUS K IUTAHUPYEMBIM JJUYHOCTHBIM, METAIIPEAMETHBIM
U TIPEIMETHBIM pe3ysibTaTaM oOOydeHus B (GOPMUPOBAHWU OCHOBHBIX BHIOB
y4eOHO-TI0O3HABATEILHON JIESITEIbHOCTH/YUEOHBIX JEUCTBUN 0O0yYaroumxcsi 1o
OCBOCHHIO COJIEpPKaHUsI OMOJIOTUYECKOTO 00pa30BaHMS.

119.5.3. B nporpamme mo Oumomorum (10—11 xmaccel, 6a30BBINi ypOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B U3YUEHUH OUOJIOTHH, OJarojaps uemy B
HEeW MpocMaTpUBAETCS HAIMpPaBICHHOCTh Ha pPa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpPOBAaHUEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, IPEJICTABICHUN O 3[I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEeOMOIOTHUYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUU >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX MPOLIECCOB B MPOTpaMMe MO OMOJIOTHHU YJIeJIEHO BHUMAHHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTIOBCEHEBHOM KU3HU [IJISl PEIICHUS] TIPUKIIAIHBIX 3a]1a4, B
TOM 4HClie: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JIeBaHUN YeTOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYIbTUPOBAHMSI, 000CHOBAHUS DKOJIOTMUECKH 11e7IeCO00pa3HOTO
TOBEJICHUSA B OKPY’KAIOIIEH MPUPOIHON CpeAe, aHaIn3a BIMSHUS XO3IMCTBCHHOMU
JIEATEIIBHOCTH Y€JIOBEKa Ha COCTOSTHHUE MPUPOIHBIX U MUCKYCCTBEHHBIX DKOCHUCTEM.
VYcunenue BHUMaHHS K TPUKIATHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buronorus» NpoaIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS YCIOBUM J1JIs PEIICHUS
OJIHOW W3 aKTyaJbHBIX 3aJ]a4 IIKOJHHOTO OMOJIOTHYECKOT0 00pa30BaHUs, KOTOpas
npeanosaraetT GopMUpPOBaHUE y 0OYYAIONTUXCSI CIOCOOHOCTH aalTHPOBATHCA K
W3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

119.5.4. IIporpamma 1o OUOJIOTHU SIBISIETCS OPUEHTUPOM JIJIsSI COCTABIICHUS



pabouux MporpaMM, aBTOPbl KOTOPBIX MOTYT MPEUIOKUTH CBOM BapHaHT
MOCJIEIOBATEILHOCTH U3YUYCHHS U CTPYKTYphl y4eOHOTr0 MaTtepuasa, CBOE BUJICHUE
nyTe GopmupoBanus y oOydarommxcs 10—11 kmaccoB mpeaMeTHBIX 3HAHUM,
YyMEHUN U CHOCOOOB y4eOHOW JAESTENIbHOCTH, a TAaKK€ METOJMYECKHX pPEelIeHUN
3aJ1ay BOCIIMTaHUS U Pa3BUTHUS CPEACTBAMHU yU4eOHOro npeamMera «bruonorus.

119.5.5. buonorust Ha ypoBHE CpelHEro ooOImero oopa3oBaHUs 3aHHUMAET
BakHOE MecTo. OH obecrieunBaeT GopMHUpPOBAHUE Yy 00YUAIOIIUXCS MPECTABICHUN
O HAYYHOW KapTHHE MHUpa, paclupsieT U 0000IIaeT 3HAHUA O KUBOU MpHUpoe, e
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOM OPraHM3allMyd M HBOJIIOLUH, CO3IAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  MpupoAbl, (OPMUPOBAHUSA
(YyHKLIMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOILIECHHUSI K KUBOM MPUPOJIE
U YEJIOBEKY.

119.5.6. bonpmioe 3HaueHue OWONOTHS WMEET TaKXkKe s PpeHICHUS
BOCIIUTATEIbHBIX M Pa3BUBAIOLIMX 3aJlad CpEAHEro oOmero ooOpa3oBaHus,
coranu3anuu obyyarommxcs. M3yuenue Ouonoruu oOGecreuruBaeT yCJIOBUS IS
dbopMHpPOBaHUS WHTEIUICKTYaIbHBIX, KOMMYHHKAIIMOHHBIX W WH(OOPMAIMOHHBIX
HABBIKOB, ACTETUYECKON KYJbTYphI, CIOCOOCTBYET HMHTErpaluy OMOJOTMYECKHX
3HAHM C MPEJCTaBICHUSAMU U3 IPYTUX YYEOHBIX IPEIMETOB, B YACTHOCTH, (PU3HKH,
xumMuu U reorpaduu. Ha3BaHHBIE MOJOXKEHUS O MNpeAHa3HAYEHUU Y4YEOHOro
npeameta « bruonorus» cocTaBuIM OCHOBY JJIsl OIPENIETIEHUS MTOAX0A0B K 0TO0OpY U
CTPYKTYPUPOBAHHMIO €r0 COAEP)KAaHMs, NPEACTABICHHOIO B MPOrpaMMe 110
OHMoOTHH.

119.5.7. OT60p conmepkanusi yuyeOHOTO mpenmera «buonorus» Ha 6a30BoM
YPOBHE OCYIIECTBIIEH C MO3UIUI KyJIbTYpPOCOOOPA3HOIO MOAX0/1a, B COOTBETCTBUU
C KOTOpbIM OO0yuaromuecsi AOKHbI OCBOWUTH 3HAHUS M yMEHUsS, 3HAUMMbIC IS
dbopmupoBaHusi O00IIEH KyJIbTYphI, OIpPEACAIONINE IOBEACHUE UYeJIOBeKa B
OKpY Xarolie TPUPOIHON cpelie, BOCTPEOOBAHHBIC B IOBCEIHEBHOW J>KM3HU H
MPaKTUYECKON NearenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHMM 3aHMMAaloT

JIEMEHTHI  COJEpKaHUS, KOTOpPBhIE CIy)KaT OCHOBOW [yt  (OpMHUpPOBAHUSA



NPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CIHOCOOCTBYIOLIMX  T'yMaHU3aI[uU
OMOJOrNYECKOro 00pa3oBaHUs.

119.5.8. CrpykTypupoBaHue cofiepkaHus yueOHOro MaTepralia B mporpamme
M0 OMOJIOTUU OCYIIECTBICHO C Y4YETOM MPHOPUTETHOTO 3HAYCHUSA 3HAHUU 00
OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHU3alii |
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro npeamera «buonorus»
BBIJICTICHBI CIICAYIONINE COJepKaTeNlbHble TUHUN: «bronorus kak Hayka. MeTozsl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHus3Mm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MUpay,
«IBOJIIOLMSA KUBOU MIPUPOIBD», « IKOCUCTEMBI U MIPUCYILINE UM 3aKOHOMEPHOCTI.

119.5.9. llens wu3ydenust yueOHOro mpenmera «buonorus» Ha 06a3z30BOM
YpOBHE — OBJIaJIcHIE OOYYArOIMIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHATHEHOM
OpraHM3alMd >KUBBIX CHCTEM pAa3HOTO paHra H MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JEUCTBUII B OTHOILIEHWU OOBEKTOB
KUBOU MPHUPOABI M PEHICHUS Pa3IMYHbBIX KU3HEHHBIX TMPOOIIEM.

119.5.10. JlocTrxeHnue 1ienu u3ydeHus yueoOHoro npeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEAYIONIUX 3a/1ay:

OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMBI 3HAHWA O OMOJOTHYECKHX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, MPaBUIIaX, CIyXKaIIlUuX OCHOBOU
s (opMHUpOBaHUS TPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MUpPA, O
METOJIaX Hay4YHOTO MO3HAaHMs, CTPOEHUU, MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHU3AIMH, BBIIAOIIMXCA OTKPBHITUIX U COBPEMEHHBIX
HCCJIEIOBAHUSIX B OMOJIOTHUH;

dbopmupoBaHre y OOyYarOMIMXCS TMO3HABATEIBHBIX, HHTCIJIEKTYATbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpollecce aHalnW3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OMONOTHH HAyYHBIX B3TJSIIOB, MW M TMOAXOAOB K M3YYCHHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHHU3alliH;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOmeld KyJbTypbl, (YHKIHOHAIBHOU

I'paMOTHOCTH, PAa3BUTUC YMeHI/If/'I OOBACHATDL U OIICHUBATH SABJICHHA OKPY’KAarOUICTO



MUpa >KMBOW MPUPOJIbl HA OCHOBAHUH 3HAHUH U OMbITA, MOTYUYEHHBIX IPU U3YUEHUU
OHOJIOTHH,

dopMupoBaHue y O0OyYarOMMXCS YMEHHH WLTIOCTPUPOBATh 3HAYCHHE
OMOJOTUYECKUX 3HAHUW B MPAKTUYECKOW JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTHif;

BOCITUTaHNE YOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHUSI YEIOBEKOM >KHBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUST STUYECKUX
HOPM TIpU MIPOBEICHUH OMOIIOTUYECKUX UCCIICTI0BAHUM;

OCO3HaHHE LEHHOCTU OHMOJOTMYECKMX 3HAHMM JJIs1 TMOBBIIIEHUS] YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBL, 411 (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MIpUMEHEHUE MPUOOPETEHHBIX 3HAHUW M YMEHUH B TOBCEAHEBHOM KU3HU IS
OLICHKH ITOCJIEICTBUI CBOEH AEATENBHOCTHU 110 OTHOILEHHUIO K OKPY’KAOIIEH Cpele,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

119.5.11. B cucreme cpeaHero obmero oOpa3zoBaHus —«buomorusy,
n3yuaemasi Ha 0a30BOM YPOBHE, SIBJISIETCSI 00s3aTEIbHBIM YYEOHBIM MPEIMETOM,
BXOJSILIIMM B COCTaB NMpeAMETHOM 00actu « EcTecTBEeHHO-HayUHbIE TPEAMETHI.

OO6miee 4YncIO0 4YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHHsS Owojorun — 68
yacoB: B 10 knacce — 34 yacos (1 yac B Henenmo), B 11 knacce — 34 yacos (1 yac B
HEJIEIII0).

119.6. Conepxxanne o0yuenus B 10 knacce.

119.6.1. Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOrUU C 00IIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHON Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

Mertoabl NO3HaHUS KUBOW MPUPO/IbI (HAOTIOEHUE, SKCIIEPUMEHT, OTIMCaHHE,
U3MepeHue, KiacCupUKaIMs, MOJICTUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JlemoHCTpanuu:



[Toptpetsr: Y. HapBun, I'. Menaens, H.K. Konbnos, . Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU MTPUPOIBD).

JlabopaTopHbIe U MPAaKTHYECKUE PaOOTHI:

[Ipaktuueckas pabora Ne 1. «Vcrnonp3oBaHWe pa3IWYHBIX METOJIOB IIPU
M3YUYECHUH OMOJIOTHYECKUX OOBEKTOBY.

119.6.2. Tema 2. XKuBble cUCTEMBI U UX OpraHU3AIUS.

JXKuBble cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHust ouonoruu. Otaudue
YKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OMoCcHCTEM U UX Pa3HOOOpa3ue. Y poBHU OpraHU3aIMi OMOCUCTEM:
MOJEKYJSIPHBIM, KIETOYHBINA, TKAHEBbIA, OPraHW3MEHHbIN, MOMYJSALHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBIA.

JleMoHCTpauuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpPraHU3aLuU
YKABOW MPUPOIBD.

O6opynoBanue: mojesb MoJiekybl JIHK.

119.6.3. Tema 3. XuMHUYECKHI1 COCTaB M CTPOCHUE KIETKH.

XUMHAYECKUM COCTaB KIIETKH. XHWMHUYECKUE DJIEMEHTBHI: MAaKpPODJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpabHbIE BEIIECTBA.

@OyHKIMU BOJbl M MHUHEpaJbHBIX BelECcTB B KieTke. I[logaepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnMbIE M 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl ~O€IIKOBOM MOJEKyJbl (IepBUYHAsi, BTOPUYHAs, TPETHUYHAsA M
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcCTBa OenkoB. buonoruueckue
byHKIIUN OEIKOB.

®depmeHTHl — Ouonornueckue Karanuzatopbl. CrtpoeHue ¢depMmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoct. KodepmenTsl. ButamMuHbl.
OTnnunst JepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

YraeBoawsl: MoHOcaxapuabl (TJIFOKO3a, pubo3a U JIe30KCUpu003a),

aucaxapuipl  (caxaposa, JaKTo3a) W moaucaxapuiabl (Kpaxmall, TJIMKOTEH,



1esoa03a). buonornueckue GyHKIMU yIiIeBOJOB.

Jlununel: Tpurnuuepuasl, ¢ocpoaunuabl, crepouasl. ['mapodunabHO-
ruapodoOHble  cBoWcTBA. buomornueckne ¢Gyukmmm aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JIUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxkneunoseie xwucnore: [JHK w PHK. Hyxkneotuasl — MoHOMEpPHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gpynkuuu JJHK. Ctpoenne nu ¢pynkumu PHK.
Bunasl PHK. AT®: crpoenue u QyHKIIHUH.

[Mutonorus — Hayka o kietke. Kilerounas Teopusi — mnpumep B3anMOIEUCTBUSA
uzel u (akToB B HAYYHOM MMO3HAHUHU. MeTO/1bl U3yUeHUS KIETKH.

Knetka kak nenoctHas xuBas cuctema. OOLIie Npru3HaKy KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekyinsl JIHK kak renerndeckuil ammapaT, cucrema
CUHTEe3a Oenka.

Tunel KIETOK: JSyKapuoTHuecKas W Mpokapuotuueckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKapHOTHYECKOM KieTkdu. Kierounas creHka Oaktepuii. CTpoeHue
DYKapUOTUYECKOM KJIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXUBOTHOW U
IrpUOHOI KJIETKHU.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsI CTEHKA, MNIMKOKAIUKC, HUX
¢bynkuuu. [Tnazmatnyeckas memOpana, e€ cBoiicTBa U pyHKuuuU. [{uTomnasma u eé
opranouipl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbl KJIETKH: MHUTOXOHIPHH, IUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM M TacTua. Bunabl miactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUHA OPraHOU/I0B KJIETKU. BrirroueHus.

SAnpo — perynsaropHblii HeHTp KieTkd. CTpoeHue siapa: siaepHas 000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JlemoHcTpauuu:

IToptpetsi: A. JleBenryk, P.I'yk, T.IlBann, M. lllneitnen, P. Bupxos,
Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K.M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHX OSJIEMEHTOB B  HEXKHBOU



npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU PUPOIEH.

Tabmuubl u cxemsl: «llepuomnueckas TabnuIa XUMUYECKUX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIbIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIb OelKay,
«Ctpoenue pepmenta», «Hyknennossie kuciaotel. JJHK», «CtpoeHre MoleKyJbl
AT®», «CTpoeHne 3yKapuOTHUYECKOU KIIETKN», «CTpoeHue KUBOTHOU KIETKW»,
«CTpoeHre pacCTUTENBbHOM KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKWY,
«CTpoeHue sapa KIETKn», « YTIIeBOJbD, «JIumuasn.

OO6opynoBaHKe: CBETOBOM MHKPOCKOI, OOOPYJIOBAaHHWE Jisi MPOBEIACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpEnaparbl PacTUTENbHBIX,
YKUBOTHBIX M OAKTEPHAIIbHBIX KIETOK.

JlaGopaTtopHbIe U IPaKTUYECKUE PadOTHI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTalUTUYECKOW aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

Jlabopatopnass pabota Ne 2. «M3ydeHue CTpoeHUSI KIETOK pPacCTEHUH,
KUBOTHBIX U OaKkTepui MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax u HxX
OMHCAHUE.

119.6.4. Tema 4. KuzHeaesTENbHOCTD KIICTKH.

OOMeH BeniecTB, WU METa00IN3M. ACCUMUIISALINS (TUIACTUYECKUN OOMEH) U
JUCCUMUJISIIUSA (SHEPreTUYECKUil OOMEH) — JBE CTOPOHBI €AMHOrO Ipolecca
Merabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BeniecTB: aBTOTpOQHBIN U TeTepoTpodubIi. Poibs pepmenTon
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBasg (¢a3bl (porocuHTeza. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (hOTOCHHTE3a. 3HaUCHUE (POTOCHMHTE3a IS KU3HU
Ha 3emsie. BiausiHue ycioBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIINe OakTeprn. 3HaUYeHUE XEMOCHUHTE3a IS
YKW3HU Ha 3eMII€.

DHepreTuueckuii 0OMeH B KiIeTKe. PacimeruieHre BemiecTB, BBIACICHUE U



aKKyMYJUPOBAHHE SHEPTUH B KJIETKE. DTalbl YHEPreTUYECKOro ooMeHa. [ mukonus.
bpoxenune u ero Buapl. KucimopogHoe OKHCIIEHHE, WM KIETOYHOE JIbIXaHUE.
OxucnurensHoe hochopunrpoBanue. DPPEKTUBHOCTh SIHEPTETUIECKOTO OOMEHA.

Peakuun wmarpuuHoro cuHre3a. ['enernueckas wundbopmanus u JIHK.
Peanuzamus reHetnyeckoil mHpopManuyd B KieTke. ['eHETHUECKUH KOI M €ro
cBoiicTBa. Tpanckpumnuua — Marpuusblii cuaTe3 PHK. Tpancnsuua — GuocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amMuHOKHUCIOT. Ponb pubocoMm B
OounocuHTe3e Oenka.

Heknerounsie ¢Gopmbl XKU3HU — BUPYCHl. McTopusi OTKpBITHS BHUPYCOB
(Jd.W. BanoBckuit). OCOOEHHOCTH CTPOCHHUSI U KU3HEHHBIH IIMKJI BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoreka (BUY) — BozOymautens CII/]a.
OOpaTtHass ~ TpaHCKpUIUs, peBepTaza W  uHTerpasza. lIpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUI.

JlemoHCcTpanuu:

[Toptpetsr: H.K. Konbuos, J[.1. UBanosckuit, K.A. Tumupsses.

Tabmumer u cxembl: «Tunbl utanusy, «Metabonuzm», «MUTOXOHAPHUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Dotocuntes», «Ctpoenue JHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHa», «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbd nuki Bupyca CIIN/da,
oakTepuodaray, «Permukarms JJHK.

O6opynoBanue: Moaenu-amminkanuu «Y aoenue JHK u tpanckpuniuysy,
«buocunres 6enka», « CTpoeHue KIeTKN», Mojielb cTpykTypsl JJHK.

119.6.5. Tema 5. PasMHOXeHUE U UHIMBUAYAJTbHOE PA3BUTHE OPTAaHU3MOB.

KiteTrounbIii MK, WM SKU3HEHHBIM UK KiaeTku. MHTepdaza u MuTos.
[Ipormecchl, mpoTekatome B uHTepdaze. Perukaius — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Oop — KapHOTHIIL
JlumiouHeI W TAluIOMJIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{uTosIOTMUECKHE OCHOBBI PA3MHOKEHUS U WHIWBUAYAJIbHOTO Pa3BUTHS

OpPTraHU3MOB.



Jenenue knetkn — muto3. Ctagun mutosza. IIpoueccel, mpoucxoasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJIOTHYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas ruGesnb KIETKH — aromnTo3.

DopMbI pa3MHOXKEHUSI OPTAaHU3MOB: Oecrionoe U mojioBoe. Bubl 6ecnonioro
Pa3MHOXKEHUS: JCJICHUE HAJABOE, IIOYKOBAHME OAHO MW MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECTIOJIOTO.

Meiio3. Craguu Mmenosa. [Iponeccsl, mMpoucxoAsniMe Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meroze. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YEHUE MeHo3a.

['amerorenes — mpouecc oOpa3oBaHMs IMOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBble *ene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIETOK — ramMeTr (crepMaro3oujl, SHIIEKIeTKa) — CIEepMATOreHe3 M OOICHE3.
OcoOeHHOCTH CTpOeHUsl SULEKIETOK M CcHepMaro3ouioB. OIuiog0TBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrienue, racTpyssius, opraHorene3. IloctamOpuonanbHOEe pa3Buthe. Tumbl
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YpOJICTBa.

Poct u pasButrne pacreHuil. OHTOT€HE3 LIBETKOBOTO PAaCTEHHUSA: CTPOCHUE
CEMEHH, CTaIUH PA3BUTHSI.

JlemoHCcTpanumu:

Tabmuupr 1 cxembl: «DOpMbl Pa3MHOKEHHS OpPraHU3MOBY», «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereratuBHOe pa3MHOKEHHUE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHUE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMb», «Knerouneiii mukn», «Pemmukamus JTHK», «Mutosy,

«Meno3s», «IIpsmoe n HenpsiMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAKIIUX U



4enoBeka», «OCHOBHBIE CTA/IMM OHTOIEHE3a.

ObopynoBanue: MHKPOCKOI,  MHUKpompenapatel  «CrepmMaTo30UIbl
MJICKOITATAIOWIETOY, «SMIEKIIeTKa MJIEKONUTAEro», «Kapunokunes B KieTkax
KOpElIKa JIyKa», MarHuTHAas MOJENb-alIUINKauus «/leJeHue KIeTKu», MOJEIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHbIe U MPAKTHYECKUE PaOOTHI:

JlabopatopHasi padora Ne 3. «HabGmoneHnne MuTO3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPEnapaTaxy.

JlabopatopHasi pabora Ne 4. «M3ydeHue CTpPOCHHs TOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPENIApATAX .

119.6.6. Tema 6. HacnmeacTBeHHOCTh M I3MEHYHNBOCTH OPTaHU3MOB.

[IpenMert u 3agaun reHeTuku. ictopust pa3BUTHsI TeHETUKH. PoJb 1iuTonorun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B PpPa3BUTHE TEHETUKU. MeETOolbl TE€HETUKU (TUOPUAOJIOTHYECKUM,
HATOIN€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKHI1). (OCHOBHBIE T€HETHYECKHE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJNb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HacJeJOBaHUs MIPU3HAKOB, yCTaHOBJIEHHbIE ['. MeHaenem.
MonorubpuHoe CKpelMBaHue. 3akoH €IMHO-00pa3us THOPHUAOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
4uCTOTHI raMeT. [1oHOe ¥ HenoHOe TOMUHUPOBAHUE.

JlurubpunHoe  CKpeliuMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjelI0BaHUs
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmn3upytolee cKkpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuemienHoe  HacienoBanue  npu3HakoB. Pabora T. Mopranma 1o
CUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapyuieHue cuerieHus reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOpHs HACIEACTBEHHOCTH. [ €HETHYECKUE KapThl.

I'enetnka nona. XpoMOCOMHOE ONpPEAEICHUE 0Ja. AyTOCOMBI U TIOJIOBBIE

XPOMOCOMEI. I'omorameTneie u I'STCPOraMCcTHbIC OPIraHHU3MBEI. HaCJIeI[OBaHI/Ie



MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHUYHBOCTD. Bunpr U3MEHYUBOCTHU: HEHACJIEICTBEHHA U
HacJIeACTBEHHasd. Pombp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(DUKAITMOHHOW H3MEHYMBOCTH. BapuanvoHHBIN psiag U
BapuallMioHHass KpuBas. Hopma peakiuu mnpuszHaka. KonaudyecTBeHHbIE U
KaueCTBCHHBIC TPU3HAKKM M UX HopMma peaknuu. CBoMCTBA MOAM(PUKAIMOHHON
U3MEHYUBOCTH.

HacnencrBennas, wWiyd TeHOTUIIMYECKAas, M3MEHYMBOCTh. KoMOWHaTUBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHUYUBOCTU. MyTalimoHHast u3aMeH4YUBOCTh. Kitaccudukaius MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ NMpUYuHbBI MyTanuil. MyTtareHuble (pakTophl.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacliencTBeHHOM n3menunBoctu H.M. BaBunosa.

BuesnepHnas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka yenmoBeka. Kapuorumn uyenoBeka. OCHOBHBIE METOJbI T€HETHUKHU
YeJIOBEeKa: TeHeaIOrMueCcKui, OJIM3HEIIOBBIN, IMTOTC€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemMeHHOE ONPEAEICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBeHHbie 3a00JicBaHUS 4YeEJIOBEKA: T'€HHBIC OOJIC3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaTthBHble MyTanuu. CTBOJOBBIE KJIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oomne3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHcTpauuu:

IToptpetsl: I'. Mennenb, T.Mopran, I. e ®pusz, C.C.YerBepukKos,
H.B. Tumodgees-Pecosckuii, H.1. Bapuios.

Tabmumet ©  cxembl:  «MOHOTMOPHIHOE  CKpEIIMBAaHWE U €r0
UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,

«uTomornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsI, «Metio3y,



«B3aumonencTBue aJUICNbHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTCHUN,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEHOBAaHUS,
CUCIUIECHHOTO C mnoyioMm», «KapuoTumbl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHYHMBOCTH», «HacnemoBanue pesyc-
dakTopay, «I'eHeTrnKa Tpynn KpoBm», « MyTalimoHHasT U3MEHUYUBOCTHY.

OGopynoBanue: MoAenu-anIIuKauu «MOHOTHOPUIHOE CKpPEIIMBAHUEY,
«Henonnoe nomuHupoBaHue», «Jurubpunnoe ckpemmBaHuey, «llepexpéct
XPOMOCOMY, MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3oduinay (Hopma, MyTariu OpMbI
KpPBUIBEB M OKpPACKH Tela), repdapuit «I opox MOCEeBHOM».

JlabGopaTopHbIe U MPAKTUUYECKUE paOOTHI:

JlaGoparopnas padota Ne 5. «M3yueHue pe3yJbTaTOB MOHOTHOPUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30(MIbl HA TOTOBBIX MUKPOIIpEnapaTax.

Jlaboparopnas padota Ne 6. «M3yuenne MmoaupukamoHHON U3MEHYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALIMOHHON KPUBOW.

JlabopatopHasi padota Ne 7. «AHanu3 MyTanuil y 1po30¢puibl Ha TOTOBBIX
MHKpOIpEenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHWe W aHalIU3 POJOCIOBHBIX
YEJIOBEKaY.

119.6.7. Tema 7. Cenexuust oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys KaKk HayKa W MPOLECC. 3apPOKJICHHUE CENEKIMU U JOMECTUKAIIUSI.
VYyenune H.W. BaBuiioBa 0 ieHTpax MPOUCXOXKIACHHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX
pacteHuii. LIeHTpbl MPOMCXO0XKACHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, HITaMM.

CoBpeMeHHbIE METO/IbI ceNeKIi. MacCoBBIN U MHANBUIYAIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUHW U KUBOTHBIX. OLIEHKa JKCTEpbepa. bIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywucras nuHusa. CKpemyBaHUE YHUCTHIX JUHUH.
['eTeposuc, win rudpuaHas cuia. HepoAaCTBEHHOE CKpeIIMBaHUE — ayTOPUIAMHT.
Otnanéunas ruopuan3anus u e€ ycrnexu. IcKyCCTBEHHBIN MyTareHes v MoJy4eHue
MTOJIMIUIONIOB. JlOCTHIKEHUS CENEKIIMN PACTEHUN, ) KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOACTBA. |'€HHAs WMHXKEHEPUs. DTallbl

co3ganusi pexomomHantHoW JIHK w Ttpancrennsix opranusmoB. Kiertounas



uHxeHepus. Kiierounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHHpoBaHWE BBICOKONMPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
DKOJIOTHYECKHE u  othdeckue npodiembl. MO —  reHermyecku
MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToprpets: H.U. BaBuinios, 1.B. Muuypun, ['.J1. Kapneuenko, M.®. 11BaHOB.

Tabmuubr 1 cxembl: Kapta «lIeHTpbBl MPOUCXOXKIEHUS U MHOrooOpaszus
KYJbTYPHBIX pacTeHui», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenuity, «Otnanénnas rudpuan3anus», «Paboter akagemuka M.®. BanoBay,
«Ilomumnongus», «OO0bekThl OHOTEeXHOMOTHM», «KileTouHbIe KYyIbTYpBHl H
KJIOHUpOBaHUe», « KOHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MyJISKU TUIOZ0B U KOPHEIUIOIO0B TUKUX (POPM U KYIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».

JlaGopatopHbIe U IPaKTUYECKUE PadOTHI:

Okckypeust «OCHOBHBIE METOJIBI U JIOCTHMKEHHSI CEJIEKIIMU PACTEHHU U
YKUBOTHBIX (Ha CEJICKITUOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SHUCTBO, JIabOpaTOPHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

119.7. Conepxanue ooy4yenus B 11 kiacce.

1 yac B Hexaento, Bcero 34 yaca, U3 HUX 2 4aca — pe3epBHOE BpeMs

119.7.1. Tema 1. DBoMOIIMOHHAS] OUOIOTHSI.

[Ipennocbulki BO3HUKHOBEHUSI HBOJIOLMOHHOW TEOPUU. IBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouojoruu. BiusiHUE HBONIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTMU | JAPYTUX HAYK.

CBugerensctBa »BOMOUMM. [lameoHTOJIOrMYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHJIOB B MMAJICOHTOJOTUYECKOW JICTOMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuuue GpayH u Gjop MaTEpPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJCTBA W Pa3IHuus SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, AHAJIOTUYHbBIE,

pPYJIMMEHTAapHBIE OpTaHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJICTBO



MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpTaHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHHS
JnapBuHU3Ma. JIBHKYIHME CHIIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE TIPU OTPAHMYEHHOCTH PECYPCOB, HEOMNpEAEIEHHAs U3MEHYUBOCTbD,
O0oprba 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunretruueckas Teopust sBomonuu (CTI) u e€ 0CHOBHbBIE TTOJIOKEHHUS.

MuxkposBosonus. [Tomysiinuys kak eIMHUIA BUIA U SBOJIIOIUH.

JBrokymue cuiibl ((hakTOphl) SBOJIOIMK BUIOB B MpHUpoje. MyTaluOHHBIHI
npoiiecc U KOMOWHATHBHAs W3MEHYMBOCTh. [lOMyJNsSIMOHHBIE BOJHBI U Jpeud
reHoB. M3ondmust u Murparusi.

EctecTBeHHbIll 0TOOp — HampaBisoOmui ¢GakTop 3BoIONUH. DOpMBI
€CTEeCTBEHHOTO 0TOOpA.

[Iprcnoco6aeHHOCT, OpPraHW3MOB Kak pe3yibTarT »Bodtonuu. [Ipumepsl
MPUCTIOCOOJICHUI y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAI|H.

Bun wu BupooOpazoBanue. Kputepun Buma. OcHOBHbIE (POPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

Makposposonusa. DopMmbl  3BOTIONMM:  (puiieTHYECKas, AUBEPreHTHAas,
KOHBEPTeHTHas1, apauiesnbHas. HeoOpaTtuMoCTh 3BOTIOLINH.

[IpoucxoxieHre oT HeCEeNHAIN3UPOBaHHbIX NTpeaKoB. [Iporpeccupyromas
crienuanu3anys. AIanTUBHAS padaliusl.

JlemoHCcTpanuu:

IToptpersl: K. JIunnent, K.b. Jlamapk, Y. Hapsun, B.O. KoBanesckuii,
K.M. bap, 3. I'ekkens, ®. Mromnep, A.H. CeBepuos.

Tabnuibr u cxemsl: «Pa3BuTHe OpraHUYECKOTO MUpa Ha 3eMIie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cyuiecTBoBanue», «EctecTBeHHbI 0TOOPY, «MHOT000pa3ue COpTOB pacTEHUI»,
«Mmuoroobpasue opoJg JKHUBOTHBIX), «Tormynsmmy, «MyTannoHHas
U3MEHYUBOCTBY, «ApoMopdosbl», «Wanoagantanum», «OOIIas aereHepaiusy,

«/IBmxkymme cwisl  aBomonun», «Kapra-cxema Mapmpyra IyTemecTBUsS



Y. JapsuHna», «boprba 3a cyiectsoBanue», «IIpucnoco0aeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

OOopynoBaHue: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU THIIAMH OKPACKH,
Ha0Op IUIONOB U CeMsH, KoyuieKius «[Ipumepsl 3alUTHBIX MPUCITIOCOOJIECHUN Y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAMpPABICHHS HBOJIOLHUN», 0OBEMHAS MOJEINb
«CTpOeHrE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckass kapra Mupa, KOUIEKIUs «DOpPMBI COXPAHHOCTH
MCKONAEMbIX JKMBOTHBIX M pacTeHui», wmonenb amumkanus «llepexpéct
XpOMOCOM», BIaKHbIE ITpenapartsl «Pazsurre HacekoMoro», «Pa3Butue JIArymKu»,
MuKpornpenapar «lpozoduia» (Hopma, MyTauuu (OpMbI KPbLIEEB U OKPACKHU TETIA).

JlaGopaTtopHbIe U IPaKTUYECKUE PadOTHI:

JIaGoparopHass pabota Ne 1. «CpaBHeHHE BHJIOB MO MOP(OIOTUYECKOMY
KPUTEPHIO».

JlabopaTtopHas padota Ne 2. «Onmcanne IpUCIOCOOICHHOCTH OpTaHu3Ma |
€€ OTHOCUTEJILHOTO XapaKkTepay.

119.7.2. Tema 2. BO3HUKHOBEHHE U pa3BUTHE KU3HU Ha 3eMIIe.

JloHay4HbIE€ IPEACTABICHUS O 3apOXKACHUU >KU3HU. HaydHble runoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHYecKas
HBOMIONUS. AOHMOTEHHBIM CUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHAUYECKON 3BOIroIMK. HavanbHbIe 3Tarsl
ouonornyeckor spomounu. I'mnoreza PHK-mupa. dopmupoBanue meOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IIPOTOKJIETKU. [IepBble KIETKM M HMX DBOJIOLMS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hn Ha 3emiie 1o 3pam U nepuonam. Karapxeil. Apxeilckas u
nporepo3oiickas dpel. llameosolickas spa W €€ MEepUOABl: KEMOPUIMCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3zo30Kckas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaitHo3oiickass 3pa © €€ Tmepuoabl: MaJCOr€HOBBIA, HEOICHOBBIM,
AHTPOMOTE€HOBBIM.

XapakTepuCTUKa KJIMMaTa U Fe0JIOrHYecKuX mpoieccoB. OCHOBHBIE 3Tarlbl



HBOJIIOIMU PACTUTENILHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHH U
KUBOTHBIX. [[0siBIIEHNE, pacBET U BBIMUPAHUE TPYHII )KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro MHpa KaK OTpa)xkeHue 3BOJIONUU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOLHS YeTOBEKa. AHTPOIIOJIOTUs KaK Hayka. Pa3BuTue mpencraBieHuid
O NPOUCXOXKIEHUU dYeloBeka. Meroabl HM3ydeHus aHTponoreHnesa. CxonactBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cuibl  (aktopel)  aHTpomoreHe3a.  HacienctBeHHas
U3MEHYHUBOCTD U ecTeCTBEHHbI o0TOOp. OOIIecTBeHHbII 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIILICHUE, PEUb.

OCHOBHBIE CTaAUU U BETBU HBOJIOLMM YEJIOBEKA: aBCTPAIONUTEKH, YeIoBeK
yMenbld, Yemoek mnpsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3yMHbIil. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMS CYILIECTBOBAaHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUA.

Yenoeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOIECOMIHASA
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlbHAs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX Pac K YCIOBHAM CYIIECTBOBAaHMs. EIMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpersr: @. Peau, JI. ITactep, A.W. Omapun, C.Mwmnep, I. IOpwu,
Y. lapBuH.

Tabmuipel 1 cxeMbl: «Bo3HukHoBenne CoOJHEYHOM CHCTEMbI», «Pa3BuTHe
opraHnyeckoro mupa», «PacturenpHas kierka», <OKuMBOTHas  KIeTKay,
«IIpokapuotnueckasi kietka», «COBpEMEHHAasi CHCTEMa OPraHUYECKOrO0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEIOBEKa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBeKa», «lpeBHenmmue moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEYECKUE PACHD).

O6opynoBanne:  wmymsiku  «lIpoucxoxaeHue  demoBeka»  (OOCTHI



aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKU WIH
U300pKEHHUSI KAaMEHHBIX OpYyJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIIEPHI,
pyOuna, ckpebia), TeOXpOHOJIOTHUECKass Tabnuma, Kouiekiusa «Dopmbl
COXPAHHOCTH HUCKONAEMBbIX KUBOTHBIX M PACTCHUID.

JlabGopaTopHbIe U MPAaKTHYECKUE PaOOTHI:

[Ipaktrueckas padorta Ne 1. «M3yueHne nckonaemMbIX OCTaTKOB PACTEHUN H
YKUBOTHBIX B KOJUIEKIIUSAX).

DKCKypcHsi «DBOJIIOLMS OPraHMYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WM KPAeBEIUECKUI My3€eil).

119.7.3. Tema 3. Opranu3Mbl U OKpY’Karomias cpesa.

DKOJIOTHS KaK HayKa. 3a/1a4u ¥ pa3/ielibl SKOJOruu. MeTo1bl 3KOJIOTHYECKUX
VCCJIETOBAHNN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYILIHAsA, MOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue Qakropel. Kiaccudukanus sKogorndeckux (QaxTopos:
abnoTtnyeckue, OWMOTHMYECKHME U AaHTPOIOTreHHblE. JlefCTBUE HKOIOTHYECKUX
(GbakTOpOB Ha OPraHU3MBbI.

AOuoTtnueckue GakTopsl: CBET, TEMIIEpaTypa, BlaxXHOCTh. DoTonepuoansm.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue  ¢akrtopel.  Buabl  OMOTHYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO03 1 ero ¢opMel. [lapazutusm, koonepauus,
MyTyallu3M, KOMMEHCAJIU3M (KBAapTHUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHUe OWOTHYECKMX B3aUMOJCHCTBHUM JUIsl CYIIECTBOBAHUS
OpPraHHU3MOB B MTPUPOJHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEepUCTUKU momyisiuuu. OCHOBHBIE MOKa3aTelu
NOMYJISIUMUA: YHMCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MHaMuka YucIeHHOCTH MOMYJISIUNA U €€ PeryJisiiusl.

JlemoHcTpanuu:

[Toptpetsr: A. I'ymGonpar, K.®. Pynse, 3. ['ekkens.



Tabmuupr u cxembl: kapta «lIpupoansie 30HbI 3emiiny», «Cpeabl oOuTaHus
opranu3MoBy», «®doronepuoauszm», «llonmymsiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJInA UHPY30puu-Ty henbkny, «[luiesbie enm.

JlaGopaTopHble U MPAKTUYECKUE PaOOTHI:

Jlabopatopnas padota Ne 3. «Mopdomorndeckre 0COOEHHOCTH PaCTEHUN W3
Pa3HBIX MECT OOMTAHUS.

JlabopatopHast pabota Ne 4. «BiusHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 5. «[loacuér miIoTHOCTH MOMYJISAIIUNA pa3HBIX BUOB
pacTeHU.

119.7.4. Tema 4. Coob11ecTBa ¥ 3KOJIOTHUECKHUE CHCTEMBI.

Coo0miecTBo opraHu3mMoB — OuoueHo3. CTpyKTyphl OHOLIEHO3a: BHIOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buasl-momuHantel. CBA3M B
OHoOIIEHO3E.

Dkojorudeckue cucreMbl (9kocuctemsl). Ilonatue 00 skocucteme Hu
ouoreoneroze. @OYHKIMOHAIBHBIE KOMIIOHEHTbl 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckue (muuieBbie) ypoBHH 3KocucTeMsbl. [Iuiessie nienu u cetu. OCHOBHbIE
MOKa3aTelid KOCUCTEMbI: OHOMacca, MPOAYKIUSA. ODKOJIOTMYECKHME MNHPaMMIIbL:
OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa 3SKOCHUCTEM: YCTONYHMBOCTD,
camoperyJisauus, pazputre. CyKueccusl.

[IpupoaHbIE 3KOCHCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIeca.

AHTpONOreHHBIE  AKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe 1 X03sHCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop ycroduuBoctu 3KocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pasHOoOOpasus Ha 3emiie.

Yuenue B.U. Bepnanckoro o Ouocdepe. ['panuiisl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocepbl Kak

rII00aIbHOM JKOCHCTEeMBI. J[MHaMHuueckoe paBHOBecHME W OOpaTHas CBsI3b B



ouocdepe.

KpyroBopoTs! BeliecTB 1 OMOre0OXMMHYECKUE IUKIIBI 3JIeMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIC OMOMBI CYIITH.

YenoeuecTBo B Ouochepe 3emiin. AHTpOIIOTEHHbIE U3MEHEHUSI B Ouocdepe.
['moGanbpHbIE IKOTOTUYECKUE TPOOTIEMBI.

CocyuiecTBoBaHuE MPUPOJIbI u YeJI0BEYECTRA. CoxpaHeHnue
Oropa3zHoo0pa3us Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBHOTO
YOpaBJIEHHUS MPUPOJHBIMU pPECypcaMH M MX HCHOJIb30BaHue. JlocTmxkeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JleMoHCTpauuu:

IToptpetsr: A.Jl. Tencin, B.H. Cykaués, B.l1. Bepnanckuii.

Tabmuupr u cxembl: «[lumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpupoausie coobiiectBay, «llenmu nuTaHus», «IKOJOTHYECKAs] MHUPAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITMPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro jeca», «buonenos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONOTECHHBIE  BO3JEHCTBUSA Ha Tnpupoxay», «BaxHenmme HCTOYHUKHU
3arps3HEHUs] BO3AyXa M FPYHTOBBIX BoA», «llouBa — BaKHEMIIasi COCTABIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢ dexT», «DaKkTOphI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpHUpOAE».

Oo6opynoBanue: Mojaenb-anmukanus «Tunuanble OUOIEHO3bI», repbapuii
«PacturtenbHbIe COOOIIECTBAY, KOJUICKINHA «bHoleH03», «BpeauTenn BaKHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTEHUN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJOTHUECKUM TpyIam oJHOro Buaa, KpacHast kuura
Poccuiickoit  ®enepannu, H300paXKEHUs] OXpaHSAEMbIX BHJIOB pAacTEHUH U
YKUBOTHBIX.

119.8. Tlmanupyembie pe3yJbTaThl OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
(6a30BbIN ypOBEHB) HA YPOBHE CPEIHETO 00111eT0 00pa30BaHUS.

119.8.1. Cormacho ®I'OC COO ycraHaBnuBalwTCid TpeOOBaHUS K



pe3ynbTataM  OCBOEHHMS  OOydaloIMMHUCS  IpOrpaMM  CpPEJHEro  OOILero
00pa30BaHMs: TUYHOCTHBIM, METANPEAMETHBIM U NIPEIMETHBIM.

119.8.2. B cTpykType JUYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MpEAMETA
«buonorus» BBIIENEHBI CIEAYIOIINE COCTABIIAIOIINE: OCO3HAHUE O0YYarOIMMHUCS
POCCHIMCKOW TPa¥JaHCKOM HMJICHTUYHOCTH — TOTOBHOCTM K CaMOpPA3BUTHIO,
CaMOCTOSITEIFHOCTY M CAMOOTPEICIICHUIO, HaJINYMe MOTHBAIMM K OOYYECHHIO
OMOJIOTHH, LIEJIEHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXKIEHUN JTUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEN U WCTOPUYECKUX TPAOULHAA pPa3BUTHUSA
OMOJIOTMYECKOTO  3HaHUS, TOTOBHOCTh U CIOCOOHOCTh  OOy4aroluXcs
PYKOBOJCTBOBAaTbCA B CBOEM  JEATECIBHOCTHM  LIEHHOCTHO-CMBICIIOBBIMHU
YCTAHOBKaMH, MPUCYIIMMH CHUCTEME OHOJOTMYECKOro OO0pa30BaHUs, HaJIUYHE
HKOJIOTUYECKOTO TPABOCO3HAHUSA, CIOCOOHOCTH CTaBUTh 1€MW M CTPOUTH
JKA3HEHHBIE TIJIaHBI.

119.8.3. JIuuHOoCTHBIE ~pe3ynbTaThl OCBOCHUsA mpeamera «buomorus»
JOCTUTAIOTCS B E€IAMHCTBE Y4YEOHOM U BOCIUTATENBHON JESATEIIBHOCTH B
COOTBETCTBHUHU C TPaOUUHAOHHBIMA POCCUMCKUMH  COLMOKYJBTYPHBIMH,
UCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMU, IPUHITHIMU B OOIIECTBE
npaBuIaMd U HOPMaMH TOBEJEHUS U CHOCOOCTBYIOT MpOLEcCaM CaMOMNO3HaHUS,
CaMOBOCIIUTaHUS W CaMOPa3BUTHS, PA3BUTHS BHYTPEHHEW NO3ULMUU JIMYHOCTH,
[IaTPUOTU3MA, YBAXKEHUs K 3aKOHY U IIPABOINOPAIKY, YEIOBEKY TPYJa U CTapILIEMy
MOKOJICHUIO, B3aUMHOIO YBa)XXEHUS, OEPEKHOr0 OTHOIICHHUS K KYJbTYPHOMY
HACJIEUIO0 U TPAOULMSM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickonn denepannm,
MIPUPOJIE U OKPYKAKOLIEH CpeTIe.

119.8.4. JInuHOCTHBIE  pe3yJbTaThl  OCBOEHUS  y4yeOHOro  mpeaMera
«buonorus» MOMKHBI OTpaXkaTh TOTOBHOCTb U CIIOCOOHOCTH OOYYaroIIUXCS
PYKOBOJICTBOBaTbCS ~ COOPMUPOBAHHONM  BHYTPEHHEW  TO3UIMEN  JTUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUI,
COOTBETCTBYIOIIMX  TPAJAULMOHHBIM  IIEHHOCTSAM  POCCHIICKOrO  00IlecTBa,
paclIMpeHne KU3HEHHOTO OIbITAa U OIbITA IESITENBHOCTH B MPOLECCE peATU3alUN

OCHOBHBIX HaHpaBJ'IeHI/Iﬁ BOCHHUTATEJILHOMN ACATCIBHOCTHU, B TOM YHCJIC B 4aCTH:



1) rpaskJaHCKOTO BOCITUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMK O00YyYaIOIMIerocss Kak aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX IIpaB U O0O0s3aHHOCTEH, YyBa)KCHHUE
3aKOHAa W IPABOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIBHOCTH TMPHU CO3/IAHUU
y4EOHBIX MPOEKTOB, PENIEHUHU YYEOHBIX M MO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENEATh COOCTBEHHYIO TMO3HIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU B OOBSICHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHUBHOIO
B3aMMO/ICHCTBUS JIFOJICH ¢ pa3HBIMU YOCKISHUSIMU, KYJIbTYPHBIMU [ICHHOCTSIMHA U
COLIMAJIbHBIM I10JIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOIECCE COBMECTHOIO BBIITOJIHECHUS
y4eOHBIX, TO03HABATEIBHBIX W HMCCIAEAOBATEIBCKUX 3a7ad, YyBaXUTEIbHOE
OTHOIIIEHHE K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpaKIaHCKOU UCHTUYHOCTH,
MaTpUOTU3Ma, YBAKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IMEpPE]
Poaunou, ropaoctu 3a CBOM Kpail, CBOKO Po/iMHY, CBOM SI3BIK U KYJIBTYPY, IPOLLIOE
Y HACTOSIIIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICAUIO U MAaMATHUKAM MPUPO/IbI,
JOCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHWBAaTh BKJIAJ, POCCHUUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJIOTMM, TOHUMAHHE 3HAYCHUS OWOJIOTMHM B TIO3HAHWUU 3aKOHOB
IIPUPOJIBI, B )KU3HHU YEJIOBEKA 1 COBPEMEHHOTO OOIIECTBRA;

ujenHas yoexx1€HHOCTb, TOTOBHOCTH K CITyKeHHUI0 OTeuecTBY U ero 3alluTe,

OTBETCTBEHHOCTH 32 €T0 Cyb0Y;



3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISAM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaguuuaMu Hapos1oB Poccuu;

4) 5CTeTUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHONIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHUE YMOIMOHATBLHOTO BO3CHUCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHIO B Pa3HbIX BHJIaX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pu3HUecKOro BOCIUTAHUS:

NOHUMAaHUE M pealu3aius 370pOBOTO M 0e30MacHOro olpasa KHU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM M OTAbIXa, peryisipHas Quznueckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO Y KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3UUECKOMY U MICUXUYECKOMY 3/10POBBIO;

NOHUMAHWE LEHHOCTH TPaBUJl HMHAWBUIAYAIbHOTO M KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HU JIFO/ICH;

OCO3HAHME TOCJICACTBUN U HEMPUATUE BPEIHBIX MPUBBIYCK (YIMOTPEOICHHS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) TpyI0BOTO BOCITUTAHUSI:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JIIO0HE;

TOTOBHOCTh K AKTHBHOM JIE€STEIBHOCTH TEXHOJOIMYECKOM W COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSTEILHO

BBIIIOJIHATD TAKYIO ACATCIBHOCTD,



MHTEPEC K pa3indHbIM cepaM npodecCuoHaIbHON JesTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealnu30BBIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHIO U CaMOOOpa30BaHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) PKOJIOTHYECKOT0 BOCITUTAHUS:

AKOJIOTUYECKHU 11eJ1Ieco000pa3Hoe OTHOILIEHHWE K NPHUpPOAEC KaK HCTOYHHUKY
KU3HH Ha 3emiie, OCHOBE €€ CyLIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTUYECKON KYJIbTYphl: MNPUOOPETEHHE OIBITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYXarOUIEH CPEIbL;

OCO3HaHHWE TJIOOATBHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM M MyTel X
pelieHus;

CIIOCOOHOCTBh HMCIOJIb30BaTh MPUOOpETaeMble MPU HM3YyYEHUU OHUOJIOTUU
3HAHMSI W YyMEHHUS TpPU pPEHICHUH NpoO0JieM, CBS3aHHBIX C PaIllMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIOICHUE  TMpaBW  TOBEACHUS B TMPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCUCTEM, Onochepsl);

AKTUBHOE HEMPUATHUE JICUCTBUH, MPUHOCSIIIUX BpPEI  OKPYKAIOIICH
MPUPOIHON cpefie, YMEHHE MPOrHO3UPOBATH HEOJArONPHUSTHBIE IKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYUE Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIJIEHHUS, SKOJIOTMYECKON KYyJIbTYPBbI,
onbITa NEATEIIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI MU B TIO3HABATEIbHON, KOMMYHUKATUBHON M COLIMAIBHOM
MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AESATETbHOCTH SKOJIOTUUECKON
HaIpaBJICHHOCTH;

8) 1IEeHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAjore

KYJbTYP, CHOCO6CTBYIOHICFO OCO3HAHHUIO CBOCTO MCCTA B IOJIUKYJIbTYPHOM MUPC;



COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YHUTATENbCKON KYJIBTYpbl KaK CpE/CTBA
B3aMMOJICUCTBUS MEXTY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMAaHHUE CHEIU(PUKA OHOJIOTHMM KaKk HayKH, OCO3HAaHHE €€ polu B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
NpeCTaBICHUS OO0 OKpY)KaloIleM MHUpPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHHH MpoOjeM
COXpaHEHUs TPUPOJHOTO PABHOBECHS;

yOSXKAEHHOCTh B 3HAUMMOCTH OWOJIOTUU JJII COBPEMEHHOW LMBUIU3AIUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHUS NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIlaTh pPEeCcypcHble  MNpPOOJIEMBl  Pa3BUTHS
YeJI0BEYECTBAa, MOUCKA MyTeH BBIXOJA U3 TIIOOATBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  PallOHAJIbLHOMY
UCTIOJIb30BAaHUIO TMPHPOJHBIX PECYpcoB U (HOPMHUPOBAHHMIO HOBBIX CTaHIApTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHMH OWOJIOTMYECKUX 3HAaHUHW B LEISIX
MOBBILIEHUS O0ILEN KyJIbTYPbl, ECTECTBEHHO-HAYYHOUN IPAMOTHOCTH KaK COCTaBHOM
4acTH (PYHKIIMOHAJIBHOW TPAMOTHOCTH OOyd4aromuxcsi, ¢GopMHUPYyEeMOH TMpu
W3y4YEeHUH OHOJIOTHH;

MOHWMAaHHE CYITHOCTH METOAOB MO3HAHMS, UCMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTb MHCIIOJNb30BaTh IOJydyaeMble 3HAHUS [UIsl aHalIM3a |
OOBSICHEHHSI SIBICHUN OKPYXAIOMIETO MUpPAa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE Hay4HbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LEJbIO MOTYYeHHsI JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIb30BaTh OMOJOTHYECKHUE 3HAHUS IS
pelieHus: npo6JieM B pealibHBIX )KU3HEHHBIX CUTYAIINAX;

OCO3HaHWE IICHHOCTH HAyYHOH IEeSTENbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO NEATEIHPHOCTh MHANBHUIYAIEHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa3oBaHUIO, K AKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAaHHWH MO OHOJIOTHU B

COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpe6HOCT$[MI/I.



119.8.5. B mporecce I0CTHX)EHUSI JTUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS
OOy4aronMMHUCs TPOrpaMmbl MO OWMOJOTMM HA YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus y OOYYarOIIMXCS COBEPIICHCTBYETCS dMOIIMOHATIBHBIA MHTEIIICKT,
npeanosaraimii copMUpoOBaHHOCTD:

CaMOCO3HAHUS, BKITFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOITMOHAITBHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITNH, BKIIFOYAIOIICH CTPEMIICHUE K TOCTIKCHHIO TSN |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEMCTBOBATh, MCXOJS U3 CBOMX
BO3MOKHOCTEH;

AMIIATHH, BKIIIOYAOIICH CITOCOOHOCTh TOHMMATh 3MOIIMOHATBFHOE COCTOSTHHE
JPYTUX, YYUTHIBATH €0 IMPHU OCYIIECTBICHUH KOMMYHUKAIIMHM, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAIbHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CIOCOOHOCTh  BBICTPAWBATH
OTHONICHUSI C JIPYTUMU JIFOJbMH, 3a00THUTHCS, MPOSBIATH HHTEPEC M pa3periaTh
KOH(DJIUKTBHI.

119.8.6. MeranpeaMeTHble pPE3yJbTaThl OCBOCHHS Y4YEOHOro mpeaMera
«buonorusy  BKIIOUAIOT: 3HAYUMbBIE 711 (OPMUPOBAHUS  MHPOBO33PCHHUSI
O0yJaronMXcst MEKIUCIUTITMHAPHBIE (MEXIPEIMETHBIE) O0IIeHAYYHbIC TTOHSITHS,
OTpaXkarolue IEeJIOCTHOCTh HAay4YHOW KapTUHBI MUpa MU CHenudUKy METOOB
MO3HAHUS, UCTIOB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS, IBJICHUE,
mpoliece, CUCTeMa, Hay4dHbI (akT, MPUHITUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, HWCCICAOBAHWE, HAOMIOACHUE, W3MEPCHHE, OKCIICPUMCHT M JIPYTHUX),
yHUBEpCalIbHBbIC Yy4YeOHBIC JEWCTBHS (TIO03HABATENbHBIC, KOMMYHHKATHBHBIC,
pErYJIATUBHEIE), o0ecreunBaroIIne dbopmupoBaHue GyHKIMOHATHHON
IPAMOTHOCTH W  COIMAJIbHOM KOMIIETCHIIMM OOYy4YarolIuXxcsi, CIHOCOOHOCTh

06yanOHII/IXC$I HCIIOJIB30BAaTh OCBOCHHBIC MCKIUCHOUIIIMHAPHEIC,



MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE yueOHbIE JIEHCTBUS B
MIO3HABATEJILHON M COLIMAIBHOM MPaKTUKE.

119.8.7. MeranpenMeTHble pe3yibTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO
o011ero 00pa3oBaHus JOHKHBI OTPAXKATh:

119.8.7.1. OBnaseHue yYHUBEPCAIbHBIMH YYEOHBIMH TO3HABATEIbHBIMU
JNEUCTBUSAMM:

1) 6a30BBIC JIOTHYECKHUE TCHUCTBUS:

CaMOCTOSITENIbHO  (DOpPMYJIHpOBaTH W aKTyalH3UpOBaTh  IMpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHUM 3HAHUN NPUEMBI JIOTUYECKOTO MBILIJICHUS
(ananu3a, cuHTE3a, CPaBHEHUS, KiiacCudUKaluK, 0000IIECHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3M C IPYTUMH MOHATUSAMH );

ONpeneNnsaTh LEeNU IEATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIETSIMU;

MCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS ISl OObSICHEHUS (DAKTOB U SIBJICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTUYECKUE PpACCYKJE€HUA (MHAYKTHBHBIC, JAEIyKTUBHBIE, TIIO
aHAJOTMM), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

MPUMEHATh  CXEMHO-MOJEJbHBIE  CpPEACTBAa  JUIsl  MPEACTABICHHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKUX OOBEKTax, a
TaKKe MPOTUBOPEUNH PA3HOTO POJIA, BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IJIaH PEIIeHUs] MPOOJeMbl ¢ YYETOM aHaM3a UMEIOIINXCS
MaTepHabHBIX U HEMATepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B  JE€ATEIbHOCTb, OLIEHUBaTh COOTBETCTBHE
pE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKU MTOCIIEICTBUN AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSIX PEAIbHOIO,

BUPTYAJIbHOTO ¥ KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;



pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELIEHUH KU3HEHHBIX MPoOJIeM;

2) 6a30BbIC UCCIICIOBATEILCKUE JICHCTBUSL:

BJIQJIETh HaBbIKaMH y4€OHO-UCCIIEI0BATEIbCKON U IPOEKTHOM IEATEIbHOCTH,
HaBbIKAaMH pa3pelieHuss npodseM, 00JaaaTh CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJb30BaTh pPa3JIMYHbIE BUJBl JACSITEIBHOCTH MO TMOJIYYEHHIO HOBOTO
3HaHWS, €ro HHTEPIpeTalH, MPeoOpPa3OBaHUIO M NPUMEHEHUIO B Y4YEOHBIX
CUTyalUsiX, B TOM YHCJIE IIPU CO3AAHUU YUEOHBIX U COIIMAIbHBIX POEKTOB;

(opMUpPOBATh HAYyUHBIN TUIl MBIIICHUS, BIaJI€Th HAYYHOU TEPMUHOJIOTHENH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUThb U (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSX;

BBISIBJIATh MPUYUHHO-CIICJCTBEHHBIE CBA3M W aKTyaJU3UpOBaTh 3a/ayy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS], HAXOAUTh apPTYMEHTHI IS JOKa3aTEIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOAE PEIICHHs 3a1add pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

OCYLIECTBJISTh LI€JICHANPABIECHHBIN MOUCK MEPEeHOCa CPEICTB M CIIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

yMETh NEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO M MPAKTHYECKYIO 00JacTh
KU3HEIEATEeIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WM, MpejaraTb OPUTMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JA0OIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS;

3) paborta ¢ uHpopMaIuei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(OpMAIUK (TEKCTe y4eOHOT0o

nocoOusi, HAYYHO-TIOMYJISIPHOW JUTEpaType, OHOJOTUYECKHX CIIOBapsX U



CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3aX NaHHBIX, B VIHTepHETE), aHaIU3UPOBATH
MH(POPMAIIMIO Pa3IMYHbIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ I0CTOBEPHOCTh W HENPOTUBOPEUYHUBOCTD;

(opMyJIMpOBATH 3alpOCHl U MPUMEHSTh PA3IUYHbIE METObI IIPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIMu, HEOOXOIUMOU I BBIMOIHEHHUS y4YEeOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HMCIOJIB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYpPYy aKTUBHOT'O MCITOJIb30BAaHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTHUMAIbHYIO  (OpMy  IpeICTaBICHHUS
OHOJI0rnyecKor HHPopMalnuu (CXeMbl, rpaduKu, AUArpaMMBbl, TAOIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIM #A3BIK B KayecTBE CpEIACTBa NpH padore cC
OMOoJOrnyeckod HHPOpMalUME: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKUe 3HAKM M CHUMBOJBI, (GOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaIJITHOCTH;

BJIQJIETh  HaBbIKAMU  pACMO3HAaBaHMS W 3alUThl  MHpOpPMALNH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

119.8.7.2. OBnanenne yHuBEepCaIbHBIMH KOMMYHUKATUBHBIMU JACHCTBUSMU:

1) obienue:

OCYIIECTBIISATH KOMMYHHKAIIUHU BO BeeX cepax )KU3HU, AaKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM MO CYILIECTBY OOCYyKIaemMol Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTh MO3WLHNA APYIMX yYaCTHHUKOB
JMajiora Ui TUCKYCCUH);

pacno3HaBaTh HEBepOaJbHbIE CpPEJCTBAa OOIICHHS, MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYaTh KOHPJIUKTHI U BECTH ITEPETOBOPHI;

BIIAJICTh Pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJICHCTBHS, IIOHUMATh



HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECEAHUKY
U B KOPPEKTHOU PopMme hopMyITupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTHUHO M3JaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

2) coBMECTHasI IEATEIbHOCTb:

MOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYATbHON
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
NPUMEHEHHUs TPYNIOBLIX (POpM B3aUMOJIEHCTBUS NP pPELICHUH YUeOHOM 3a1a4H;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX IEHCTBHI ¢ y4éTOoM OO0IIMX
MHTEPECOB U BO3MOKHOCTEH KaX/I0T0 4jieHa KOJIIEKTHBA;

OPUHUMATH 1€l COBMECTHOW  JACSITENbHOCTH, OPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacmpenenartb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAadye€CTBO CBOETr0 BKJIAJa M KaXJOTO0 YYaCTHMKAa KOMaHJbl B
o0l pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTh HOBbIE IPOEKTHI, OLEHUBaTh HJEU C MO3ULUN HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHUECKOE IMOBEACHHE B Pa3IHMUHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

119.8.7.3. OBnanenue yHUBEPCAIBHBIMH PETYISTUBHBIMU JCHCTBHUSIMH:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS I BBISBICHUA NOpoOJieM M HUX
pelIeHUs B )KU3HEHHBIX U YICOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUN II€JIEBBIE U CMBICIOBbBIE
YCTAaHOBKH B CBOWX JIEHCTBUSX M MOCTYIKAax MO OTHOIICHUIO K KMBOW MPHUPOJIE,
CBOEMY 37I0POBBIO H 3I0POBBIO OKPYIKAIOITNX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATENIbHYIO J1€ATEIbHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJlaud B 00pa30BaTeIbHON

ACATCIIBHOCTHU U ) KU3HCHHBIX CUTYAIIHAX,



CaMOCTOSITENIbHO COCTAaBJSATh IUIAH pEIIeHUs MpoOJeMbl C  YYETOM
HUMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JIeaTh OCO3HAHHBIN BBIOOP, ApTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pElICHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO IMUPOKON SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWM, NOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHB;

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQJIETh HaBbIKAMHU  [IO3HABATEJIBHOW  pe(JIeKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENBHBIX IPOLECCOB, HUX pE3yJbTaTOB M
OCHOBAHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTYaluH, BhIOOpA
BEPHOT'O PEILECHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI M apryMEHThl JAPYyTUX MpU aHalIu3e pe3yibTaToB
NEATEIbHOCTH;

3) npuHATHS ce0sl U IPYTUX

OPUHUMATh ceOsl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBI JPYTMX IPH aHAINW3E pPE3yJIbTaTOB
NEeSTEeIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OIINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMK JPYTOro YeI0BEeKa.

119.8.8. IIpeameTHbie pe3ysbTathl ocBoeHUs: npopaMmbl COO mo 6uosoruu
Ha 0a30BOM YpOBHE BKIIOUAIOT crenuduueckue st yd4eOHOTO mpeaMera
«buonorus» Hay4yHble 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI IO OCBOEHHIO,

WHTEPIPETAUA U TIPEOOPa30BAHUIO0 3HAHUH, BUJIBI JEATEILHOCTH IO MOJYYEHUIO



HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUN B PA3JIMUHBIX YUEOHBIX CUTYyAIUIX, & TAKKE
B pEaNbHBIX >KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Ouonoruedd. B mporpamme
peIMEeTHbIC Pe3yIbTaThl IPEICTABICHHBI 110 TOAaM O0YyUYCHHS.

119.8.9. IlpeameTHbie  pe3yibTaThl  OCBOCHHUS  y4eOHOro  mpeameTa
«buonorus» B 10 KJIBcCEe TOMAKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy9YHOW KapTWHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHHCKUX W
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pElICHUs )KU3HEHHBIX 3a/a4;

YMEHHE PACKPBIBaTh COJCPKAaHWE OMOJIOTHYCCKUX TEPMUHOB WM TIOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U IIPEBPAILICHUE YHEPTUN),
romMeocTtas (caMoperyisiiusi), YpOBHEBas OpraHu3aius SKUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHUE H3/aratb OWOJOTMYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, I[EHTpajbHas JOrMa MOJICKYJSIpHOM  OHOJIOTHH), 3aKOHBI
(I'. Menpens, T. Moprana, H.J. BaBunosa) u yueHus (0 HEHTpax MHOT000pa3us u
MPOUCXOXKICHUSI KyIbTypHbIX pacTeHuid H.M. BaBuiosa), onpeaensiTe rpaHUIbl UX
MPUMEHUMOCTH K JKMBBIM CHUCTEMaM;

YMEHUE BJIaI€Th METOAAMH HAyYHOT'O MTO3HAHUS B OMOJIOTHH: HAOIIOJEHUE U
OMKMCAHKME YKUBBIX CHUCTEM, TPOIIECCOB M SIBJICHHM, OpraHU3alys U TMPOBEICHHE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHNE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIY HWCCIACAYEMBIMH BEIUYMHAMH, OOBSICHEHHUE IOJYYCHHBIX pPE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUN U 3aKOHOB, YMEHHE JIeTIaTh BHIBOJIBI
Ha OCHOBAHHH MOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICISIThH CYIIECTBCHHBIC PU3HAKH BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M NMPEBpACHUsI SHEPTUM B KJETKe, (POTOCHHTE3A,

IJJACTUYECKOT0 M DHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meko3a,



OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBbHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHE MPUMEHATH MOJYYCHHBIC 3HAHUS I OOBSICHEHHS OMOJOTHYECKUX
MPOLIECCOB U SIBJICHUM, NJISl MPUHSTHS MPAKTHUYECKUX PEIICHUA B MOBCEIHEBHOMN
KU3HU C IeNbl0 oOecrieueHus: Oe30MacHOCTH CBOETO 3/I0POBbS U 30POBbS
OKPYXaIOIKX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO ITOBEJICHUS B OKPY KAIOIIEH
OPUPOAHON cpesie, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JIOCTUKEHUN
COBPEMEHHOW  OMOJIOTHH U OHWOTEXHONIOTUH s PalMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »JIEMEHTAapHbIE TE€HETHYECKHE 3aJayd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpPEICKa3aHMUsl HacleAOBaHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATH JaO0OpaTOpHbIE U MPaKTUYECKHE padOThI, COOJIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000pPYA0BAHHUEM;

yMEHHE KPUTHUECKH OLIEHWBAaTh M HMHTEPIPETUPOBATH HH(POPMAIHIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKIIOYAIOIIYIO0 I[ICEBJOHAYYHbIC 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIMU, HAYYHO-TIOMYJIIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE W YCTHBIE COOOUIEHUS,
00001ass 6nosornuecKyr0 HHGOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCITIOJI30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

119.8.10. IlpenmeTHble  pe3ysibTaThl  OCBOEHUS  y4eOHOro  MpeameTa
«buonorus» B 11 Knacce JOKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJId OUOJIOTHUHU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIMOHAIBHON

I'paMOTHOCTH 4YCJIOBCKA AJIA PCIICHUA )KU3HCHHBIX 3a/1a4,



yMEHUE PaCKPBIBATh COJIEPKAHUE OMOJIOTMUECKUX TEPMUHOB U MOHATHIA: BUJI,
NOMyJIsiKsg, TEeHOGOHM, HSBOJIOLMS, ABWXKYIIUME CUIBI ((aKTOPbl) 3SBOJIIOIUH,
PUCIOCOOJIEHHOCTh OPraHu3MOB, BHI000pa30BaHUE, SKOJOTUYECKHUE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHTbl, LEeNd MUTaHUus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE u3Naratb OWOJOTMYECKHe Teopuu (IBONIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxoacTsa K.M. bapa, uepenoBanusi riiaBHbIX HAITPaBJICHUH U Ty TER
sBomoruu A.H. CesepiioBa, yuenust o 6nocdepe B.U. Bepuasnckoro), onpenensarsb
I'PaHUIbl UX IPUMEHUMOCTH K >KHBBIM CUCTEMAM;

YMEHUE BJIaI€Th METOJAMH HAy4YHOI'O TO3HAHUS B OMOJIOTUHU: HAOJIIOICHUE U
OINKCaHUE JKUBBIX CHUCTEM, IPOIECCOB M SBJICHUH, OpraHU3alus U NpPOBEICHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHNE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHUE MOJIYYEHHBIX pPE3YyJbTaTOB,
UCIOJIb30BaHHBIX HAYYHBIX MOHATHM, TEOPUIl U 3aKOHOB, YMEHHUE JI€1aTh BbIBOJIbI
Ha OCHOBAHMH TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHME BBIICHATh CYILIECTBEHHbIC NPU3HAKU CTPOCHUS OMOJOTUYECKHX
OOBEKTOB: BUJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B M DIKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JIE€UCTBHUS SKOJOTMYECKUX (PAKTOpPOB HA OpPraHU3MbI, IEepeHoca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHCTEMaX, AHTPOINOICHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KPYyroBOpPOTa BEIIECTB U OMOr€OXMMHUYECKHUX
LIMKIIOB B Ouocdepe;

yMEHHE MPUMEHATH MOJyUYCHHbIC 3HAHUS I OOBSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C IIeJbl0 obOecreueHusi O€30MacHOCTA CBOETO 370POBbS M 3J0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM IPaMOTHOTO MOBEJACHUSI B OKPY KaroIei
NPUPOAHON cpee, MOHUMaHUE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTHUXKEHUN

COBPEMEHHOU OMOJIOTUH TSl PAllMOHATBHOTO MPUPOIOTIOIE30BAHMS;



YMEHHE pelIaTh dJIeMEHTapHbIe OMOJOTHYECKUE 3a/1a4l, COCTABIATH CXEMBbI
TIEpPEHOCa BEIIECTB U SHEPTHU B SKOCUCTEMaX (IICTIH MTUTAHWS);

YMEHHUE BBINOJHATH Ja0OpPaTOpHbIE M MPAaKTUYECKUE padOThI, COOIIOIATh
IpaBuJIa MpU padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBaTh W HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTMUECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACcTBa MacCOBOM MH(GOpMAIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHUYECKHE  MPOOJIEMBbI
COBPEMEHHOCTHU, (POPMHUPOBATH IO OTHOUICHUIO K HUIM COOCTBEHHYO MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMCBMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX HWCTOYHHUKOB, TPAMOTHO

HCII0JIb30BaTh IIOHATUNHBIN alrIiapar OMOJIOTHH.



