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10. ®enepaibHass pabouasi mnporpaMMa N0 Y4eOHOMY THpeaMeTy
«buoJsiorus» (02a30BbIi YPOBEHB).

119.1. ®enepanpHas pabouas TmporpaMma IO y4eOHOMY TMpPEAMETY
«buonorus» (6a30BbIli ypoBeHB) (MpeaMeTHas 001acTh «ECTEeCTBEHHO-HAy4YHbIE
NpeaMeTh») (J1ajiee COOTBETCTBEHHO — IIporpaMma IO OHOJIOTHH, OWOJIOTHS)
BKJIIOYAET TIOSICHUTENIbHYIO 3allHMCKy, COJIep)KaHUEe OOydeHUs, IUIaHUPpYyEeMble
PE3yNbTaThl OCBOCHUS IPOTPAMMBI IO OMOJIOTHH.

119.2. [TossicHuTenpHAs 3amMcKa OTpa)kaeT OOIIMe LEIH U 3aa4d U3YUCHUS
OWOJIOTHN, XapPaKTEPUCTUKY IICUXOJOTHUECKUX MPEANOCHIIOK K €€ H3yYeHHUIO
00y4arOIUMHUCS, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAKXKE MOAXO0IbI K 0TO0pY
coJiep KaHusl, K OTMPEICICHUIO TIIAHUPYEMBIX PE3YJIbTaTOB.

119.3. Comepxanne OOydYeHHSI pPaCKphIBAET COJEP)KAaTEIbHBIC JIMHUH,
KOTOPBIE Mpe/IaratoTcs sl 00s3aTeIbHOTO U3YUYEHUS B KaXKJIOM KJIacce Ha YPOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

119.4. [Inaaupyembie pe3yabTaThl OCBOCHUS MPOTPaMMbl IO OHOIOTHH
BKJIFOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00YUCHUS
Ha YpOBHE CpeJHEero ooOIero oOpa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
00y4Jaromnierocs 3a KakIbIi Toj] 00yueHus.

119.5. TlosicHuTenbHAS 3aMKCKA.

119.5.1. TIpu pa3paboTKe IpOrpaMMbl IO OHOJIOTUU TEOPETHIECKYIO OCHOBY
JUTSL OTIpEIeTICHHS TIOIX0/I0B K (DOPMUPOBAHUIO COAEpKaHUA YYEOHOTO MpeaMera
«buonorus» cocraBunu: KoHuentyanbHbele mnosoxeHuss OI'OC COO 0
B3aMMOOOYCIIOBJIEHHOCTH L€JNei, CoJepKaHHs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB, MOJIOKEHUS 00 OOIIMX TESIX U
NPUHITUIAX, XapaKTePU3YIONIUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero obOpazoBanusi B Poccuiickoit deneparuu, a TakKe TMOJOKEHUS O
cnieruurke 6MoI0THH, €€ 3HAUCHUH B IMO3HAHUH KHUBOW PHUPOIBI U 00CCTICUCHUH
CYIIIECTBOBaHHS dYelloBeYecKoro oOmiecTBa. COrjlacCHO HA3BaHHBIM TOJIOKCHHSIM
OTIpe/IeICHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI 110 OMOJIOTHUU U €€ CTPYKTYpa.

119.5.2. IIporpamma 1o 6uo0oTUM JAET MPEACTaBICHUE O LEIX, 00 oOmen



CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS M PA3BUTUS OOYYAIONIUXCS CPEACTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE MPEAMETHOE
CollepKaHUe, €ro CTPYKTypy, pacopelneiieHue Io paslieJaM H  Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4€ToM
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKU 00pa30BaTEIIbHOTO
mpoliecca, BO3pacTHBIX 0COOCHHOCTEN oOyyaromuxcsi. B nmporpamme o 6uonoruu
TaK)K€ YIUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM JIHIHOCTHBIM, METAITPEIMETHBIM
U TPEeIMETHBIM pe3ysbTaraM oO0ydeHHUs B (QOPMUPOBAHUU OCHOBHBIX BHUJIOB
y4e0HO-TT03HABATEIbHON JIEATETbHOCTH/YUEOHBIX ACHCTBUIM OOYyYaromMXcs IO
OCBOEHHIO COJIEpPKaHMsI OMOJIOTUYECKOT0 00pa30BAHMS.

119.5.3. B nporpamme no Ouonoruu (10—11 xiaccel, 6a30BbIli ypOBEHB)
peanu30BaH MPUHIUII PEEMCTBEHHOCTH B U3YYEHUU OUOJIOTUH, OJaroiaps 4eMy B
HEl MpocMaTpUBaeTCsl HANPABJICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, [IEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUECKOTO MBIIUICHHUS, PEJICTABICHUN O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHBIM OTHOIICHHUEM K OKpYy)Kaloulehd MPUPOIHON cpene.
[ToaTOMy Hapsiny ¢ M3ydyeHHEM OOLIEOMOJIOTMYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAENEHO BHUMAaHHUE HCIOJIh30BAHUIO
MOJTYYCHHBIX 3HAHWH B TTOBCEIHEBHOM KU3HU VISl PEIICHUSI TIPUKIIAIHBIX 3a]1a4, B
TOM 4YHCJE: TMPO(QUIAKTHUKYA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETHYECKOr0 KOHCYJIbTUPOBAHMSI, 000CHOBAHUS YKOJIOTMUECKH LIETECO00pa3HOTO
MOBEACHUS B OKPYKAIOIIEH NPUPOIHON Cpelie, aHaIu3a BIUSHUS XO3SUCTBEHHOU
NeSATEeTLHOCTH YeJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX YKOCHCTEM.
YcuieHne BHUMaHUS K TMPUKIAIHOM HAMpPaBICHHOCTH Y4YeOHOro MpeaMera
«buonorus» MpoAMKTOBAHO HEOOXOAMMOCTHIO 00€CTICUCHUS YCTIOBUH JJIS PEIICHMSI
OJTHOM M3 aKTyaJbHBIX 3a]a4 IIKOJLHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas
npeanosiaraer GopMUpoBaHUE y 0OyHarOUIMXCSI CIOCOOHOCTH aanTHUPOBATLCA K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

119.5.4. IIporpamma 1o OHMOJIOTUH SIBISIETCS OPUEHTUPOM JJIsi COCTaBJICHUS



pabounx MporpaMM, aBTOPbl KOTOPBIX MOTYT MPEIJIOKUTH CBOHM BapUaHT
MOCJIEA0BATEILHOCTH U3YUCHUS U CTPYKTYpPbl YUEOHOTO MaTepuaia, CBOE BUICHUE
nyTelt dopmupoBanus y oOydaromuxcs 10—11 kmaccoB mNpeaMeTHBIX 3HAHHM,
YMEHUH U CHOCOOOB Y4EOHOU ACSITEIBHOCTH, a TAKK€ METOJMUYECKHUX DPEIICHUN
3aJlay BOCIIMTaHUS U pa3BUTHUS CpeIcTBAMU yueOHoro npeamera «buonorusy.

119.5.5. buonorust Ha ypoBHE cpeaHero oOiiero oOpa3oBaHHS 3aHUMACT
BaxkxHOe MecTo. OH obecrieunBaeT (popMHupoBaHHUE Y 00YUAIOMINXCS MPEACTABICHUN
O Hay4YHOW KapTUHE MUpPa, paclIupseT U 0000IIaeT 3HaHUs O )KHUBOW mpupoje, eé
OTJINYMTENIbHBIX INPHU3HAKAaX — YPOBHEBOW OpPraHMU3alMM W 3BOJIIOLHH, CO3MAET
YCJIOBUSL  JJiA: TIO3HAHUSL 3aKOHOB  JKMBOM  NpUpPOAbI, (HOPMUPOBAHUSA
(GyHKIMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro obpasa
YKW3HU, KOJOTHYECKOTO MBIIIJIEHUS, IIEHHOCTHOTO OTHOIIEHUSI K KUBOW TIPUPO/IC
U YEJIOBEKY.

119.5.6. boapioe 3HaueHWe OWOJOTUS HMMEET TaKXke JUIsl PEIICHHS
BOCIIUTATENIBHBIX M Pa3BUBAIONIMX 3aJad CpeAHEro oOmiero oOpa3oBaHus,
colpanu3aiuy odydarommxca. 3yuenne 6mosoruu oOecrieunBaeT YCIOBUS IS
bopMHpPOBaHUS WHTEIUIEKTYaIbHBIX, KOMMYHHKAITMOHHBIX W WH(OPMAIIMOHHBIX
HABBIKOB, ACTETUYECKON KYJIbTYPHI, CIIOCOOCTBYET HHTETpAIlUU OMOJIOTHMYECKHX
3HAHWM C MPEJICTABICHUSMU U3 IPYTUX YUEOHBIX IPEIMETOB, B YACTHOCTH, (DU3HKH,
XuMUM U reorpaduu. Has3BaHHBIE MOJOXKEHUS O NpPEAHA3HAUYCHUH Y4eOHOIO
npeameTa « bruonorus» cocTaBuIM OCHOBY JIJIst OTIPEICTICHUS TTOIX0/I0B K OTOOpY H
CTPYKTYPUPOBAHUIO €r0 COJEpKaHUs, MPEACTABICHHOT0 B Mporpamme Iio
OMOJIOTHH.

119.5.7. OT60p conepxkanusi yueOHoro mpeamera «buonorus» Ha 6azoBoM
YPOBHE OCYIIECTBJIEH ¢ MO3ULIUN KyIbTypOCOOOPa3HOTO MOJIX0/1a, B COOTBETCTBUU
C KOTOPBIM OO0yd4aromuecsi JOKHBI OCBOWUTH 3HAHWS M yMEHUS, 3HAUUMBIC IS
dbopmupoBanus 0OOIIEH KyJIbTypbl, OMPEACIAIONINE TOBEACHUE 4YEIOBEKa B
OKpY>Karoled MPUPOTHON cpele, BOCTPEOOBAHHBIC B TOBCEIHEBHOM JKU3HU M
MpaKTHIEeCKON nesaTenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHHMM 3aHUMAIOT

AJIIEMEHTBl  COJEpXkKaHUs, KOTOpbIE CIYy>KaT OCHOBOM [y  (OpMHUpPOBaHUSA



IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[EHHOCTHBIX  OPUEHTAIMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOTUYECKOT0 00pa30BaHUsI.

119.5.8. CtpykTypupoBaHue coepkaHus yaeOHOTO MaTepuasa B IporpaMme
N0 OHOJIOTMU OCYILECTBICHO C YYETOM NPHOPUTETHOTO 3HAUYEHUS 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM NMPUPOJIBL, O €€ YPOBHEBOI OpraHu3aluu U
IBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorusn»
BBIJIEJICHBI CIIEAYIOIINE COJEpKaTENIbHbIe TUHUM: «bronorus kak Hayka. MeTossl
Hay4yHOro mo3HaHUs», «KieTka xak Ouonormueckas cucrema», «OpraHu3Mm Kak
Oouonornueckas cucreMa», «CucreMa W MHOT000pa3ne OpPraHuYecKOTOo MHUpPay,
«IBOJIIOLIUSA KUBOU MPUPOB, « DIKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

119.5.9. llenp u3yueHus ydeOHOro mpenmera «buonorms» Ha 06Ga3zoBOM
YPOBHE — OBJIaJICHUE O0YYarOIMIMMHUCS 3HAHUAMU O CTPYKTYPHO-()YHKIHMOHAIBHOM
OpraHM3allMd JKUBBIX CHUCTEM PAa3HOTO paHra M MNpUOOpPETEHHE YMEHHM
WCIIONB30BaTh ATH 3HAHHS MJs TPAMOTHBIX JEHCTBHUII B OTHOIICHHWH OOBEKTOB
YKUBOU MPUPOABI U PELICHUS Pa3IMYHbIX KU3HEHHBIX IPOOIIEM.

119.5.10. locTmwkenue nenu u3ydeHus: yueoHoro npenmera «buonorus» Ha
0a30BOM ypOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIOIIUX 3a/1a4:

OCBOEHHE OOYYaloIMMUCS CUCTEMbl 3HAHMM O OMOJOTUYECKHX TEOPUsX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUTIOTE3aX, MPaBHIaX, CIYXKaIIUX OCHOBOU
Uit (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpA, O
METOJIaX HAy4YHOTO TO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTHH;

dopMupoBaHre y OOYJarOIIMXCsl MO3HABATENbHBIX, HHTCIUICKTYaIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHaliM3a JAaHHBIX O MYyTAX DPa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IJISIIOB, MIEH M TMOAXOAOB K H3YYEHHUIO YKUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aInH;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOmel KyJabTypbl, (GyHKIIHMOHATHHOU

rpaMOTHOCTH, PA3BUTHC YMCHI/Iﬁ OOBSICHSTH U OLICHMBATDH SBJICHHA OKPYKAIOIICTO



MHUpa KUBOM MPUPOJIbI HA OCHOBAHUH 3HAHUU U OMbBITA, MOJYYEHHBIX ITPU U3YUEHUU
OHoJIOTHH,

dbopMupoBaHrue Yy OOydYalOMMXCd YMEHUH WIUTIOCTPUPOBATh 3HAYCHUE
OMOJOTMYECKUX 3HAHUWA B MPAKTUYECKOM JESITEIBHOCTU YENIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TMO3HAHUS YEJIIOBEKOM >KHUBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILEHUS K HEl, COOIIOICHUST ATHUECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIIEOBAaHUMN;

OCO3HaHUE LEHHOCTH OHMOJOTMYECKHX 3HAHUM [UIsl TMOBBIIICHHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHHUE MPUOOPETEHHBIX 3HAHUN U YMEHHM B TOBCETHEBHOM KU3HU JIJIS
OLICHKH TOCJIE/ICTBHI CBOEH AESTENBHOCTHU 110 OTHOLIEHHUIO K OKPY’KaIOIIEH cpene,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHME M COONIOIGHHE MEpP MNPOQPHIAKTUKH
3a00JIeBaHUM.

119.5.11. B cucreme cpeaHero obmero o6OpazoBanusi «buomorusy,
u3ydyaeMas Ha 0a30BOM YPOBHE, SIBJIAETCS O0S3aTENbHBIM YUYE€OHBIM MPEAMETOM,
BXOJISIIIIMUM B COCTaB MPEeAMETHON 00s1acTh «ECcTeCTBEHHO-HAYUYHBIE ITPEAMETHI».

OO6miee 4yucIO 4YacoB, PEKOMEHIOBAaHHBIX ISl M3Yy4eHHs Ouojoruu — 68
yacoB: B 10 kmacce — 34 gacos (1 yac B Henento), B 11 kimacce — 34 yacos (1 yac B
HEJICITIO).

119.6. Conepsxanue obyuenus B 10 kmacce.

119.6.1. Tema 1. buonorust kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HayKamu, (pusiocodueit, STUKON, SCTETUKON U MPABOM.
Ponb Ononorun B popMUpOBaHUU COBPEMEHHOM Hay4yHOUH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKUX HAYK.

MeTtopl MO3HAHUS KUBOW IPUPO/IBI (HAOIOICHUE, SKCTIEPUMEHT, OTIFCAaHHE,
U3MepeHue, Kilaccu(pUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanuu:



[Toptpersr: Y. Hapsun, I'. Menaens, H.K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeToIbl MO3HAHUS )KUBOU PUPOIBI».

JlaGopaTopHble U MPAKTUYECKUE padOTHI:

[Ipaktuueckass padora Ne 1. «Vcmonp30BaHWE pa3IWYHBIX METONIOB IIPH
U3YYEHUHU OMOJIOTUYECKUX OOBEKTOBY.

119.6.2. Tema 2. )KuBble CUCTEMBI U UX OpPTaHU3aIINS.

JKuBble cuctemMbl (OMOCHCTEMBI) KakK MpeAMET u3ydeHus onosioruu. OTaudue
YKUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOJIbI.

CBoiicTBa OMOCHCTEM U X pazHOOOpa3re. Y pOBHU OPTaHU3AIIN OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKH ), OMoC(EepHBIA.

JleMoHCTpauuu:

Tabnuupl u cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpPTraHU3AIUU
YKUBOW MPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

119.6.3. Tema 3. XuMuuecKkuil COCTaB U CTPOCHUE KIICTKHU.

XUMHYECKUN COCTAB KIETKH. XHUMHUYECKUE DIJIEMEHTHI: MaKpPOXJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOJbl W MHUHEpaJIbHBIX BellecTB B Kietke. Ilogaep:kanue
OCMOTHYECKOro OajaHca.

benku. CoctaB u cTtpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCIOTHI. AMUHOKUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJIEKYyJbl (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornueckue
GbyHKUIHUU OENKOB.

depmeHThl — OuWonoruueckue Karanmszatopel. Crtpoenume (depMeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuduanocts. KodepmenTsl. ButaMuHbl.
OTauyust GepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrneBomapl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U JAe30KCHpr003a),

aucaxapuabel  (caxaposa, JakTo3a) W ToyMcaxapuiibl  (Kpaxmaj, TJIUKOTEH,



1eJUTI0I03a). bronornyeckue GyHKIINM YTIIEBOIOB.

Jlumunel:  Tpurnmuuepuabl, ¢Gocpomunuasl, crepouasl. [HapoduasHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTIIEBOOB, OCTTKOB U JIMMHUIO0B KaK HCTOYHUKOB YHEPTHUH.

HykneunnoBwsie kucnotel: JHK u PHK. Hykneotuaslr — MoHOMEpBI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenue u GyHKIHH.

[utonorus — Hayka o KieTke. Kierounast Teopust — npuMep B3auMOICUCTBUS
ujei 1 pakToB B HAYYHOM IMO3HAHUH. MeTOAbl N3YUCHUS KICTKH.

Kietka kak nienoctHas skuBas cucteMa. OOI1ue NpU3HaKy KIETOK: 3aMKHYyTast
Hapy>kHas MmemOpana, moiekynbl JIHK kak reneruueckuit ammapaT, cuctema
CUHTE3a OelnKa.

Tunel KJeTOK: JyKapuoTHueckas W mnpokapuoruueckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOUHAS CTEHKA, TJIMKOKAJIUKC, HX
dbynkuuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opraHounbl kietku: JIIC, ammapat ['onbmxwu,
au30coMbl. [loyaBTOHOMHBIE OpPraHOWIbI KJIETKH: MUTOXOHAPUM, TUIACTHUBI.
[Ipoucxoxknenne MUTOXOHApWM u TuiacTua. Bunbl mmactun. HememOpannbie
OpTraHOUJbl KJIETKH: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKUA. OYHKIIUU OPraHOUI0B KJIETKU. BriTtoueHus.

SAnpo — perynsaTopHbiii 1eHTp KiaeTku. CTpoeHue siapa: simepHas 000J0uKa,
KapuoIlUia3Ma, XpOMAaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHCcHopT BELIECTB B KJIETKE.

JlemoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P.T'yk, T.IIBann, M. IlInelinen, P.Bupxos,
k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, K.M. bap.

Hunarpammel:  «PacnpeneneHne XUMHYECKUX DJIIEMEHTOB B  HEXHUBOH



npupojie», «Pacnpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabnuiel u cxemsl: «llepuoguyeckas TabMUIa XUMUYECKUX AJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. [JHK», «CtpoeHne monexysl
AT®», «CtpoeHue sykapuoTUYecKOn KIeTKn», «CTpoeHHe >KMBOTHOM KIIETKI,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKUY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHUE JUIsl MPOBEACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOMIpPENapaThl pPaCTUTEIHHBIX,
JKUBOTHBIX M OAKTEpUAJIbHBIX KIIETOK.

JlaGopaTopHbIe U MPAKTUUYECKUE PaOOTHI:

JlaGopatopnass pabora No 1. «/3yyeHue KaTaqIuTUUYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

Jlabopatopnass pabora Ne?2. «l3ydeHuwe cTpoeHUS KIETOK pPacTeHHI,
KUBOTHBIX U OaKTEpHUH MOJI MUKPOCKOIIOM Ha TOTOBBIX MHKpOIpenaparax U Ux
OMHICAHUEY.

119.6.4. Tema 4. XKuszneneareabHOCTb KIETKH.

OOmeH BelecTB, Wik MeTadoIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JTUCCUMUTISIINSA (PHEPTeTUUECKHii OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEIUIECTB U DHEPrUM B TMOHUMAaHUU
MeTabon3ma.

Tunbr oOMeHa BelecTB: aBTOTpOo(dHBIN U rerepoTpodHbiil. Poibs pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILEHUH YHEPTUHU B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBas (a3l  (porocuHTe3a. Peakiuun
dborocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emsie. BiausiHue ycnoBuii cpensl Ha (OTOCHHTE3 U CIIOCOOBI TTOBBIIICHUS €TO
MPOAYKTUBHOCTU Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINe OaKTeprun. 3HaUYEHUE XEMOCUHTE3a JJIs
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KiIeTKe. PaciierieHre BelecTB, BbIJCIEHUE U



aKKyMYJIMPOBAHHE SHEPTUH B KIIETKE. DTaIbl JHEPTETUIECKOTO oOMeHa. [ mukonms.
bpoxxenne u ero Buubl. KucnopogHoe OKHCIEHHE, WIM KIETOYHOE IbIXaHUE.
OxucnurensHoe GocopunpoBanue. IPGHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakumu wmarpuunoro cuHTe3a. ['enermueckas wunbpopmamus u JIHK.
Peanuzanus reHetuueckoil MHPoOpManuMu B KIETKE. [ €HETHYECKHU KOJ U €ro
cBoricTBa. Tpanckpuniusa — MaTpuuHblii cuHTe3 PHK. Tpancisuus — 6unocunTes
Oenka. Ortambl TpaHciasiuu. KommpoBanuwe amuHOKHCIOT. Pomb pumbocom B
OunocuHTe3e Oenka.

Hexnerounsie ¢Gopmbl XKU3HU — BUPYCHL. HCTOpHS OTKPBITHS BHPYCOB
(d.W. iBanoBckuit). OCOOEHHOCTH CTPOCHHUS W SKU3HEHHBIA LMK BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduimra yenoseka (BMIY) — BozOyaurens CIIM/a.
OOpatHass ~ TpaHCKpUIIIMA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacrpocTpaHeHusl BUPYCHBIX 3a00JIEBaHUIA.

JleMoHCTpanuu:

[Toptpetsi: H.K. Konbuos, /.. UBanoBckuii, K.A. Tumupszes.

Tabmuiel u cxembl: «Tunbl mutanusy, «Metabonuzmy», «MUTOXOHIPUSY,
«HepreTudeckuii oOMmen», «Ximopormiacty, «Potocuntesy, «Crpoenne JIHK»,
«CtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnueckuit Kom,
«Bupyce», «bakrepuodarn», «Crtpoenune u xu3HeHHbld nukia Bupyca CIIN/da,
oakrepuodaray, «Pemmukarus JTHK.

O6opynoBanue: moaenu-anmiukanuu «Y npoenue JJHK u Tpanckpunuus,
«buocunres 6enkay, «CTpoeHue KIeTKu», MoJenb cTpykTypsl JTHK.

119.6.5. Tema 5. Pa3mMHOXEeHHE 1 UHIMBUIYATBHOE PA3BUTHE OPTAHU3MOB.

Kierounbiii MK, WM KU3HEHHBIM UK KiIeTku. MHTepdaza u mMutos.
[Ipoueccrl, mpoTekatomue B uHTepdaze. Perumkaius — peaknus MaTpUIHOTO
cuateza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIH HAa0Op — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTonoruyeckue OCHOBBI Pa3MHOKEHUS U HHIAUBUIYAIBHOTO Pa3BUTHUS

OpraHU3MOB.



Henenne knetkn — muto3. Ctaauu muto3a. IIponeccel, npoucxoasdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BHOIOrMYECKU CMBICT MUATO34.

[Iporpammupyemast rubenb KJIETKU — aromnTo3.

dopmbl pa3MHOKEHHSI OPTaHU3MOB: Oecronoe U moixoBoe. Buasl Oecnonoro
Pa3MHOXKEHUA: JCJICHUE HAABOE, ITOYKOBAHUE OJHO W MHOTOKIIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBaHHE
OpraHU3MOB, €r0 3HAYCHHE TSl CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Ctaguu meito3a. Ilpoueccsl, npoucxoasime Ha CTaauax Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUU CMBICT H
3HAYEHHUE MEHO03a.

['ameTtorenes — mnpouecc oOpa30BaHUS IMOJIOBBIX KIETOK Y >KMUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE MOJOBBIX
KJIETOK — ramMeT (CIepMaro30uj], SHUIIEKIeTKa) — CHepMaTOreHe3 W OOTEeHES3.
OcoOEHHOCTH CTPOCHUSI SAMIIEKIETOK U crepmMaTo30uaoB. OIMIoJ0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOT€HE3). OMOpPHUOHAIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npobienue, racTpyisius, opraHorene3. [loctamOpuonanbHOE pazBuTHe. THIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HenpsMoe (IMYMHOYHOE). BrnusiHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasutne pacrennii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INM PA3BUTHSI.

JlemoHcTpauuu:

Tabmuubr 1 cxembl: «DOpMbl Pa3MHOKEHUS OpPraHU3MOBY», «JIBoiHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereraruBHOe pa3MHOXKEHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounwrit mukimy, «Pemmukanus JHK», «Mutos»,

«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «]'aMeTOreHe3 y MICKONUTAIOIINX U



yenoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKON,  MHUKpompenapatbel  «CrepMaTo30UIbI
MJICKOIIUTAIOIIETOY, «SHleKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpelIKa JIyKa», MarHuTHas MoOJieNib-aniuinkanus «Jlegenue KIeTKu», MOJelb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHbIe U IPaKTUYECKUE PaObOTHI:

JlabopaTtopuass padora Ne 3. «HabGmomeHne MuTO3a B KJIETKAaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnapaTaxy».

Jlaboparopnass pabota Ne 4. «/3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTax.

119.6.6. Tema 6. HacineaCTBEHHOCTh M1 HK3BMEHUYMBOCTH OPTaHU3MOB.

[Ipenmer u 3a1aun reneTuku. Mcropus pasButus reHeTUKU. Ponb nutosmorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeETOJbl TEeHETUKH (TUOPHUIO0IOTUUYECKUM,
LHUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETHYECKUE
NoHATUS. ['eHeTHnYecKas CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacJieJ0BaHUs MPU3HAKOB, YcTaHOBIEHHBIE . Mennenem.
MonorubpuiHOe CKpellMBaHUE. 3aKOH €IMHO-00pa3us THOPHIOB IEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI rameT. [lojiHOe U HenoTHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe  ckpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEIOBAHMUS
npu3HakoB.  lluToreHeTMdeckMe  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
AHanuzupytomiee ckpenmpanue. Mcnoibp30BaHre aHaATM3UPYIONIETO CKPEIIUBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuernyieHHOe  HacjefoBaHuWe npusHakoB. PabGora T. Moprana 1o
CUEIJICHHOMY Hacle0BaHUIO TeHOB. HapyllleHne cliensieHus reHoB B pe3yJibTaTe
KPOCCHUHIOBEpa.

XpoMocoMHasi TEOPHs HACJIEICTBEHHOCTH. | eHETHYECKHUE KAPTHI.

I'enetuka nona. XpoMOCOMHOE OMpEAEIEHUE Mojia. AYyTOCOMBI U TIOJIOBBIE

XPOMOCOMBI. I'omorameTHele u IeTCPOraMEeTHbIC OpPIraHU3MBI. H&CHC}IOB&HI/IC



MIPU3HAKOB, CLIETJIEHHBIX C MTOJIOM.

N3MeHUnBOCTSD. Buer W3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HacleACcTBeHHas. Poimb  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(DUKAIMOHHONW W3MEHUYMBOCTH. BapuanvoHHBIA psAn U
BapualMoHHass KpuBasd. Hopma peaknuum npuszHaka. KonndecTBeHHbIE U
KaueCTBEHHbIC TMPU3HAKM U UX HOpMa peakuuu. CBoCTBa MOAM(PUKAIMOHHON
W3MEHUYUBOCTH.

HacneactBenHasi, wiM reHOTHUIUYECKas, W3MEHUMBOCTb. KoMOuHaTHBHAS
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYMUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHbIE. YacToTa u mpuuuHbl MyTanuidi. MyTareHHble (paKkTOphI.
3aKOH TOMOJIOTUYECKHUX PSAIOB B HacleAcTBeHHON n3menunBoct H.M. BaBunosga.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapumotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKU
YeJIOBEKa: TCHECAIOTHUYCCKIM, OM3HCI[OBEIN, IINTOTCHETHICCKUM, OMOXUMUYCCKHUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUs YeEIOBEKA: TICHHBIC OOJIE3HH,
0OJIe3HU C HACJEACTBEHHOM MPEIpacroyiOKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue W reHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a MKU3HH, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHWE. 3HAYEHHUE MEIUIIMHCKON
TC€HETUKH B MIPEJOTBPAIICHUY U JICUCHUU TeHETUUECKUX 3a00JIeBaHU YeoBeKa.

JleMoHCTpauuu:

[Toptpersr: I'. Mennens, T.Mopran, I.ge ®@pusz, C.C.YeTrBepukos,
H.B. Tumodees-Pecosckuii, H.. Bapuios.

Tabmumet © cxembl:  «MOHOTHOpHIHOE  CKpCIIMBAaHWE MW €r0
[UTOTCHETUYECKAsd OCHOBa», «3aKOH pACHICIUICHUS W €ro IHUTOTCHETHYECKast
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,

«lluTonornyecknue  OCHOBBI  JUTUOPUIHOTO  CKPEIIMBAHUSY, «Mero3y,



«B3auMoznencTBue ajuIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
KUBOTHBIX M YeJOBEKa», «l'eHeThka moJjia», «3aKOHOMEPHOCTH HAacle0BaHus,
CUEIJIEHHOTO0 ¢ TmojoM», «KapHhOTUIlbI YelloBeKa U KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacrnenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTallmoHHas U3MEHUUBOCTD.

O6opynoBanue: Mojeau-anuiuKanuu «MOHOTHOPUIHOE CKpEIUBaHUE),
«HenonHoe noMuHMpoBaHue», «JlurubpugHoe ckpemuBanHue», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpoTipenapat «Jpo3oduna» (Hopma, MyTauu GopMbl
KPBUIREB M OKPACKU Tela), repOapuii «['opox moceBHOM».

JlaGopaTopHbIe U IPaKTUYECKUE PabOTHI:

JlabopatopHnasi padota Ne 5. «/3ydeHnue pe3ynbTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIPENapaTax.

JlaGoparopnas padota Ne 6. «3yuenne MoaupuKarmOHHON N3MEHYMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas padota Ne 7. «AHanu3 MyTanui y Ipo30(puibl Ha TOTOBBIX
MHUKpOIIpernapaTax».

[Ipaktuyeckass pabora No 2. «CocraBiieHHME U aHajlu3 POJOCIOBHBIX
YEJIOBEKaY.

119.6.7. Tema 7. Cenexiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHUH.

Cenexkupns Kak HayKa M IIPOLECC. 3apPOKICHUE CEJEKIIMU M JOMECTHUKALUS.
VYuenue H.W. BaBuiioBa o 1ieHTpax MpoUCXOXKACHUS U MHOTO0Opa3us KyIbTYPHBIX
pacteHui. LIeHTpbl MPOMCXOKACHUS TOMAIITHUX )KUBOTHBIX. COPT, MOpO/1a, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MaccoBbIi 1 MHANBUAYAJIbHBIN OTOOPHl B
CEJICKIMU pPACTEHM M JKMBOTHBIX. OLEHKa 3KcTepbepa. BIM3KOpoaCTBEHHOE
cKkpemuBaHue — uHOpuAMHT. Yucras nuaus. CKpelMBaHUE YHUCTBIX JIUHUH.
['ereposuc, wim rubpuaHas cuina. HepoacTBeHHOE CKpeluBaHWe — ayTOPUIMHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. MIcKkycCTBeHHBIN MyTareHe3 1 MoJIy4eHHe
MOJIMIUIOUIOB. JJOCTHKEHNS CENEKIINN PACTEHHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonmorus kak oTpaciib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. IJTarbl

co3ganusi pexomOunantHon JIHK wu Tpancrennsix opranu3zMoB. Kierounas



nHxeHepud. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.
KnonupoBanue BBICOKOIIPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.
DKOJIOTUYECKHE u  othueckue npodbiembl. MO —  reHeTuyecku
MOAU(PUITUTPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsl: H.W. BaBunos, .B. Muuypum, I'./]. Kapneuenko, M.®. MBaHOB.

Tabmuipelr 1 cxembl: kapta «lLleHTpbl MPOUCXOXKAEHUS W MHOTrooOpas3us
KYJBTYPHBIX pacTteHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanénnas rudbpuauzanus», «Padotel akanemuka M.®. liBaHoBay,
«lomumnongus», «OObEKTHl OuOTEXHOJNOTUW», «KieTouHble KyJIbTypbl U
KJIIOHUpOBaHHE», «KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH MIOJOB U KOPHEILIOA0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuit, repbapuit «CenbCKOX035MCTBEHHbBIE PACTCHUS.

JlaGopaTopHbIe U MPAKTUUYECKHE PaOOTHI:

Okckypcus «OCHOBHBIE METOABI M JIOCTHOKEHHUSI CEJICKIMU PACTCHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATENIBHBIN  YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOpHIo
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

119.7. Conepxanue oOyuenus B 11 kiacce.

1 gac B HExento, Becero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpEMsI

119.7.1. Tema 1. DBoOIIMIOHHAS] OUOJIOTHSI.

[Ipennochulkn BO3HUKHOBEHHUSI 3BOJIOIMOHHOW TEOPUH. IBOJIOLUHUOHHAS
Teopusi U €€ MecTo B OMOJoruu. BiusiHMEe 3BONIONMOHHOW TEOPUU HA PAa3BUTHE
OWOJIOTUN W IPYTUX HAYK.

CBuzerenscTBa 3BoOIMM. [lalieOHTONIOTHYECKHE: TOCIEI0BATEIbHOCTh
MOSIBJICHUS BHJIOB B IMAJICOHTOJOTMYECKOW JICTOMHCH, TEPEXOHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo U paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA W Pa3vuvsg SMOPHOHOB pa3HbIX BHJIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,

PYAUMCHTAPHBIC OpPraHbl, aTaBU3MBbI. MOJ'ICKyJIHpHO-6I/IOXI/IMI/III€CKI/ICZ CXO0ACTBO



MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX IMyTeH y BCEX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. Jlapuna. IIpeanoceulkM BO3HMKHOBEHUS
JapBuHU3Ma. JIBHOKylIMe CHJIbI 3BOJIOUMK BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OTPAaHUYECHHOCTH PECYpPCOB, HEONPEACIEHHAS U3MEHYUBOCT,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkponssosmonus. Ilomynsanus kak eAMHUIA BUAA U 3BOJIIOLIHH.

JIBmokymiue cuiibl (PakTophl) SBONIONUH BUAOB B Ipupoje. MyTallmOHHBIN
npolecc M KOMOWHATHBHAas W3MEHYMBOCTb. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M3oianmst 1 MATpanus.

EctecTBeHHBII 0TOOp — HampaBiAOMMA (pakTop 3BoMOHUH. DOpMBI
€CTECTBEHHOT'0 0TOOpAa.

[TpucnocoO0aeHHOCT, OPraHu3MOB Kak pe3yibTar 3BoJiouuu. [lpumepsl
IPUCHIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-adaNTAL|H.

Bun wu BupmooOpazoBanue. Kpurepun Buga. OcHOBHbBIE — (HOpMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MaxkposBomonisi.  PopMbl  3BOIONUHU:  (PUIETUYECKas, JAUBEPreHTHas,
KOHBEpreHTHas, napajienbHas. HeoOpaTuMocTh 3BONIOIHUH.

[IpoucxoxaeHne OT HecleUuaaTu3upOBaHHbIX NMpeakoB. [Iporpeccupyromas
crnenuanu3anus. AqanTuBHas paguarus.

JleMoHCTpauuu:

[Toptpersr: K. JIunnen, K.b. Jlamapk, Y. Jdapsun, B.O. KoBanesckuii,
K.M. Bap, 3. I'ekkenb, ®. Mronep, A.H. Ceep1ios.

Tabnuupl u cxembl: «Pa3BuTHE OpraHUYECcCKOTo MUpa Ha 3emiie, «3apoIbIiiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBIl  3a
cyiectBoBanne», «EctecTBeHHbIl 0TOOPY», «MHOrOo0Opasue COpTOB PACTCHUIDY,
«MHoroobpasue  mopoA  KUBOTHBIX), «lonynsaumumy»,  «MyTranuoHHas
U3MEHYUBOCTB», «Apomopdosbl», «Maumoamantamuu», «OOmas aereHepaunus,

«/IBmwxymme cunbl sBomouun», «Kapra-cxema wmapuipyra myTemiecTBUs



Y. Napsuna», «bopnbda 3a cymiectBoBanue», «I[Ipucnoco01eHHOCTh OPTraHu3MOBY,
«["eorpaduueckoe BumpooOpa3zoBaHue», « IKOJIOTUUECKOE BHI000PA3OBAHHEY.

OO6opynoBaHue: KOJUIEKIUS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPAaCKH,
Ha0Op IUTOMOB U CeMsH, KoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAIPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpoeHue roJIOBHOrO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra Mupa, KOUICKIUs «DOpPMBI COXPAaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb anmmkanus «llepekpéct
XPOMOCOMY, BIIaXKHbIE TIpenapathl «PazBuTue HacekoMoroy, «Pa3zBuTue Jsrymikm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GOpMbI KPbUIbEB U OKPACKH TEJNA).

JlaGopaTopHbIe U MPAKTUUYECKUE PaOOTHI:

Jlaboparopuas padora Ne 1. «CpaBHeHue BUIIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO.

JlabopatopHas padota Ne 2. «Onucanue nNpucocoOJIEHHOCTH OpraHu3mMa H
€€ OTHOCUTENBHOTO XapaKTepay.

119.7.2. Tema 2. BO3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3eMII€.

JloHay4dHble TPEJCTABICHUS O 3apOXKJIECHUU >KWU3HU. HaydHble TUMOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTaHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTAIBHOE TTOATBEPKACHNE XUMUUECKOW HBOIOIMU. HavanbHble 3Tanb
ouonornyeckor spomtonuu. ['mnoreza PHK-mupa. dopmupoBanue meOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HUX DSBOJIOIUSI.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButHe xu3Hu Ha 3emiie 1o 3paMm u nepuonaam. Karapxeit. Apxeiickas u
npoTepo3oiickass dpbl. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3o030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3olickags »9spa u €€ mnepuoApl: TaNCOrCHOBBIM, HEOrE€HOBBIN,
AHTPOITOT€HOBBIM.

XapaKTepI/ICTI/IKa KiImMaTa W I'COJIOTHYCCKUX IMPOLCCCOB. OCHOBHBIEC 3TaIlbI



HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYEeCcKOro MHupa Kak OTpakeHHE HBOIOLHMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOIMA YeTIOBEeKa. AHTPOMOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHUi
O TPOHMCXOXKIEHUU YesIoBeKa. MeTonbl HM3ydyeHHsl aHTpororeHeza. CxoncTa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHNE YEIIOBEKa.

JBwxymue  cuibl  (pakropbl)  aHTpomoreHe3a.  HacnencrtBenHas
U3MEHYUBOCTD U ecTecTBeHHBI o0TOOp. OOIIeCTBeHHbI 00pa3 KHU3HM,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHE, PEYb.

OcCHOBHBIE CTaAUU U BETBU HBOJIOLMM YEJIOBEKA: aBCTPATIONUTEKH, YelIoBeK
ymensli, YenoBek mnpsaMoxonmdamui, YenoBek HeaHaepTanbckuid, Yenosek
pa3yMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeuecknue packl. OCHOBHBIE OOJBIIME  pachl:  E€BPOINEOMIHAS
(eBpasmiickas),  Herpo-aBcTpajoujiHas  (dKBaTOpUalbHasi),  MOHTOJIOMAHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EIWHCTBO 4eI0BEYECKHX pac.
Kputuka pacuzma.

JleMoHCTpanuu:

[Toptpetsi: @. Penu, JI. Ilacrep, A.WU. Onapun, C.Mumnep, I'. IOpu,
Y. JlapBuH.

Tabmunel 1 cxembl: «Bo3nukHoBeHne COJIHEUHON cUCTEMBI», «Pa3Burme
opraHuueckoro mupa», «PacturenpHas kietka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa M YEIIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOINY, «HenoBeUeCKne pachh».

O6GopynoBanue:  Mmymsiku — «lIpoucxoxkaenne  4deinoBeka»  (OIOCTHI



aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHAEPTajiblld, KPOMaHbOHLA), CIEHOKH WIH
U300paKeHUs] KaMEHHBIX OpYAHMM MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyouna, ckpebna), TeoxpoHoyioruueckass Tabnuna, KoJuiekuusa «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN.

JlabGopaTopHble U MPAKTHYECKUE PabOTHI:

[Ipaktuueckas padorta Ne 1. «M3yueHnne uckonaemMbix OCTaTKOB PACTEHUN H
YKUBOTHBIX B KOJUIEKLUSAX).

DKCKypcHsi «IBOJIIOIMS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

119.7.3. Tema 3. Opranu3Mbl U OKpyKaromas cpeaa.

DKOJIOTHI KaK HayKa. 3a/1a4y U pa3Jielibl 3KOJOTUHA. MeToIbl 3KOJIOTMYECKUX
UCCJIEI0BAHUMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOUTaHUs OpPraHW3MOB: BOJIHAs, HA36MHO-BO3YLIHAs, NOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okosornueckre (¢akrtopel. Kriaccupukamuss SKOJOTMYECKUX (PAKTOPOB:
abuoTHueckue, OHOTMYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMYECKUX
(haKkTOpOB HA OPTaHU3MBI.

Abunornyeckue (HakTopbl: CBET, TEMIEpaTypa, BIaKHOCTb. DOTONEPHOAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue  ¢aktopel.  Bumbl  OMOTHYECKMX  B3aMMOJICHCTBUIA:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBApTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HEeUTpa3M. 3HaueHWe OWMOTHYECKUX B3aUMOJEHCTBUN ISl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEpUCTUKU nomyiasiuuu. OCHOBHBIE IOKa3aTesn
NOMYJISILMN: YHCIEHHOCTh, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysius.

JlemoHCTpanuu:

[Toptpetsi: A. I'ym6oabaT, K.®. Pynse, 3. I'ekkens.



Tabmumpsr u cxembl: kapta «IIpupoaasie 30Hb1 3eminy», «Cpeapl OOUTaHUS
opranu3MoBy, «®Dotonepuonauzm», «llomymsamun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU HHPY30puu-Ty(henbkuy, «IlumieBbie nenm».

JlaGopaTtopHbIe U MPAKTUUYECKUE PAOOTHI:

JlabopatopHas padota Ne 3. «Mopdosnornyeckrue 0cOOEHHOCTH pacCTEHUN U3
Pa3HBIX MECT OOUTaHUS.

JlabopaTtopHas padota Ne 4. «BiusiHre cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktrueckas padora Ne 5. «IToacuér mIoTHOCTH NOMYJSUUNA pa3HbIX BUIOB
pacTeHu».

119.7.4. Tema 4. Coob1iecTBa 1 9KOJIOTUYECKHE CUCTEMBI.

CoobmiecTtBo opraHu3sMoB — OuolieHo3. CTpyKTypbl OMOIIEHO3a: BUIOBasi,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Oxosiornyeckue cucrembl (dkocuctemsl). llonstue 00 »sKocucTeMe U
ouoreorieHo3e. DOYHKIIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TMPOYIICHTHI,
KOHCYMEHTHI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (numieBbie) ypoBHH dKocucTeMbl. [TuieBbie 1ienu u cetu. OCHOBHbBIE
MOKa3aTelid YKOCUCTEMbI: OHoMacca, MPOAYKIUSA. DKOJIOTUYECKUE MUPAMUJIbL:
NPOAYKIIUU, YHCJICHHOCTH, OuoMacchl. CBONCTBA HSKOCUCTEM: YCTOMYHBOCTb,
camoperyJsinus, pa3putue. CyKIeccusl.

[TpupoaHbIe KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WJIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMEI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpaszue kak ¢akTop ycToWuMBOCTH 3KOocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYyenue B.U. Bepnanckoro o Ouocdepe. I'panHuiipl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMochepbl Kak

rJ1I00aJIbHOM 3KOCHCTEeMbl. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B



ounocdepe.

KpyroBopoTsl BemecTs 1 OMOr€0OXUMHUYECKHE UKIIBI AJIEMEHTOB (yIJIepoa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiin. AHTPOIIOTCHHBIE M3MEHEHHSI B Onocdepe.
['o6anbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocymiecTBoBaHuE PUPOIBI u YeJI0BEYECTRA. Coxpanenue
O01opa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHATBHOTO
yIOpaBJICHUS TPUPOJIHBIMU pecypcaMu M HX HCIOojdb30BaHue. JlocTuKeHus
OHOJIOTMU U OXpaHa MPUPOJIBI.

JleMoHCTpauuu:

IToptpetsi: A.Jl. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabmuupl u cxemsl: «l[lumessle nenu», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBa», «llenmu nuranusy, «IKoJOTHUECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPOINOTECHHBIE  BO3JCHCTBUS HA Tpupoay», «Baxneilmme UCTOYHUKU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeiIIass coCTaBisAIOIIAs
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopoT yrieponaa B 0uochepe», «KpyroBopor azota B IpUpPOICH.

OGopynoBaHue: MoJenb-anmuivkanus «Tunuunaeie OUOILIEHO3BDY, repbapuit
«PacTtutenbHble coo0IIeCTBaY, KoJUIeKuun «buonenos», «Bpenurenn BaxxHeUmmx
CEJIbCKOXO3SICTBEHHBIX KYJIBTYP», TepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MpUHAJJISKAINE K Pa3HBIM YKOJIOTUUECKUM TpyIiam ojHoro Buaa, KpacHas kaura
Poccuiickoit ®enepannu, W300paKEHUS OXpaHSIEMBIX BHJOB pAcTEHUN U
KUBOTHBIX.

119.8. Ilnanupyemble pe3yJbTaTbl OCBOCHHUS MPOTrpaMMbl MO OHOJIOTHH
(6a30BBIll YpOBEHB) Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHMs.

119.8.1. Cormacuo ®I'OC COO ycraHaBiauBalwTCcd TpeOOBaHUSA K



pe3yibTaTaM  OCBOCHHS ~ OOYYarONIMMHUCS  TMPOTpaMM  CpPeAHEero  o0Iero
oOpa30oBaHUs: THYHOCTHBIM, METAIIPEIAMETHBIM U TTPEIMETHBIM.

119.8.2. B cTpykType JUYHOCTHBIX pE3yJbTaTOB OCBOCHUS MpeaMeTa
«buonorusy BBIIEIECHBI CIEIYIONINE COCTABISIONINE: OCO3HAHNE 00YYarOIIUMUCS
POCCHICKON TpakKJaHCKOW MJICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHUIO,
CaMOCTOATENILHOCTH W CAMOOMpPENENICHUI0, HAJIMYUE MOTUBALMU K OOYYEHUIO
OuoNoruy, IeCHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHUN JUYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH U HCTOPUYECKUX TpPAJUIMA  pa3BUTHUA
OMOJIOTMUECKOTO  3HaHUS, TOTOBHOCTh U CIHOCOOHOCTh  OOydaromuxcs
PYKOBOACTBOBATbCA B  CBOEM  JIEATENBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH
YCTaHOBKAMH, MPUCYIIUMH CHUCTEME OHOJOTUYECKOrOo OOpa3oBaHUs, HaIUYUE
HKOJIOTUYECKOTO TPABOCO3HAHMSA, CIOCOOHOCTH CTaBUTh IIEIM W CTPOHTH
YKU3HEHHbIC TUTaHBbI.

119.8.3. JInuHOCTHBIE pe3yibTaThl OCBOCHHS mpeameTa «buomorus»
JOCTUTAIOTCSI B E€AMHCTBE Y4YeOHOW M BOCIHTATEIBHOW JEATEIHHOCTH B
COOTBETCTBUU C TPaJAUIMOHHBIMH POCCUMCKUMHU  COLUOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, IPUHSATHIMHU B OOIIIECTBE
paBuUjIaMd ¥ HOPMaMH TOBEJIEHUS W CIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHUS,
CaMOBOCTIMTaHHS ¥ CaMOPAa3BUTHSI, PA3BUTUS BHYTPEHHEHW MO3UIIUU JIMYHOCTH,
NaTPUOTH3MA, YBOKEHUS K 3aKOHY M TPABOMOPSIKY, YEIOBEKY TpyJa U CTapIIeMy
MOKOJICHUIO, B3aUMHOTO YBaXXCHUsS, OEPEKHOTO OTHOIICHHS K KYJIbTYPHOMY
HACJICANIO W TPAJUIUMAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickont denepanun,
MIPUPOJE U OKPYKAIOLIEH Cpeie.

119.8.4. JIluuHOCTHBIE =~ pe3yJNbTaThl  OCBOCHHUA  Y4YeOHOro  mpeaMeTra
«buonorus» IOMKHBI OTpa)kKaTh TOTOBHOCTh W CIHOCOOHOCTH OOYyYaromIuxcs
PYKOBOJICTBOBAaThCS  C(OOPMHUPOBAHHON  BHYTPEHHEW  MO3UIIMEH  JUYHOCTH,
CUCTEMON IICHHOCTHBIX OpHEHTAlW{, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHUM,
COOTBETCTBYIOIIMX  TPAJAWIMOHHBIM  IICHHOCTSM  POCCHICKOTO  0OIIecTBa,
pacIIpeHne >KU3HEHHOTO OTBITA U OTBITA JAEATEILHOCTH B MPOIIECCE peaTu3aiiu

OCHOBHBIX HaHpaBJ'ICHI/Iﬁ BOCIIMTATEJIbHOU ACATCIBHOCTHU, B TOM YHCJIC B 4aCTH:



1) rpaxx1aHCKOTO BOCIUTAHUSI:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOMIErocs KaKk aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX MpaB W OOS3aHHOCTEH, YyBa)KEHUE
3aKOHa W IPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATEIBHOCTH MPU CO3AAHUU
y4€OHBIX MPOEKTOB, PEIIEHUN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OTPEAENATh COOCTBEHHYIO TMO3UIMI0O IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJEH C pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU H
COLIMAJIBHBIM I0JIOKEHUEM;

FOTOBHOCTb K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBbIX, TIO3HABATEIBHBIX M HCCIEAOBATENIbCKUX 3a/ady, YBAXUTEIbHOE
OTHOIIIEHWE K MHEHHMIO ONIOHEHTOB IpPH OOCYXIEHHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATEIBHOCTH;

2) MaTPUOTHUECKOTO BOCITUTAHUSL:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
NaTPUOTHU3Ma, YBAXKEHHS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH IEpE.
Ponunoil, ropaoctu 3a CBOM Kpal, CBOXO PoauHy, CBOM SA3bIK U KYJIBTYPY, IPOILIOE
Y HACTOsIEe MHOTOHALIMOHAJIBHOIO Hapoaa Poccuwn;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEANIO U MaMSATHUKAM IIPUPOJIBI,
NOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ, POCCUICKMX YYEHBIX B CTAHOBJEHHE WU
pa3BuTHE OMOJOTMM, MOHHUMAHME 3HAYEHUS OWOJOTMM B TO3HAHUU 3aKOHOB
NPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00I1IEeCTBA;

uzeiHas yoexxI€HHOCTh, TOTOBHOCTb K CITy>KeHHI0 OTEUYeCTBY U €ro 3alluTe,

OTBETCTBEHHOCTb 3a €T0 CyAbOY;



3) AYXOBHO-HPABCTBEHHOTO BOCITHTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOTO TPHUHATUS LIEHHOCTEH CEMEMHOW J>KM3HM B COOTBETCTBHM C
TpaguuusaMu HapooB Poccuu;

4) 3CTETHYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOIO H
TEXHUUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHUMAHHE SMOIIMOHAIBHOTO BO3/ICHCTBHUS JKHUBOM MPUPOJBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B pPa3HbIX BUJIaX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢pu3nveckoro BOCIUTAHUS:

MOHMMAaHUE W peaju3alus 3J0pOBOro U 0e30macHoro olpasza >KU3HU
(3mopoBOE  TUTaHWE, COOJIIOJICHHME TUTMEHWYECKUX TPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTb), OEpPEKHOIro, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hHU3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHUE LEHHOCTH TPaBWI WHAUBUIYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMWE TOCJICJICTBUN W HEMPUSITHE BPEAHBIX MPUBBIUCK (YIOTpeOIeHuUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyI0BOTrO BOCITUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYI0TI00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTM TEXHOJOTMYECKOM M COLIMAIIbHOM
HAIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIIAHUPOBATh U CAMOCTOSATEIHHO

BBIIIOJIHATE TAKYIO ACATCIbHOCTD,



MHTEpEC K paznudHbiM cepam npodeccHoHaTbHON eI TEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccun U pearTn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO W CaMOOOpa30BAHHMIO Ha
MPOTSIKEHNUU BCEHN KU3HU;

7) 9KOJIOTMYECKOTO BOCITUTAHHS:

AKOJIOTMYECKHU II€JIeCO00pa3HOe OTHOILIEHHUE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHSI JKOJOTHYECKOW KyJIbTYpPhl: TPUOOPETEHHUE OTBITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIEHKM UX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOLIEN CPEIbI;

OCO3HaHME TJIOOATBHOTO XapaKTepa IKOJOTUYECKUX MpoOJieM M MyTed Hx
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HAHUS W YMEHHS TIPU pEUICHUM NPOOJEeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOOIOIb30BaHUEM  (COONIOZICHHE  TPaBWJI  TMOBEACHHUS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHHE pAaBHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HEINPUATUE JEUCTBUM, IMPUHOCIIIMX BpEI  OKPYKAIOLIEH
MPUPOIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYMe Pa3BUTOTO YKOJIOTUUECKOTO MBIILUICHHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMH B IIO3HABATEJIbHOM, KOMMYHHUKATUBHOW M COLIMAJIbLHOU
MPaKTUKE, TOTOBHOCTH K YYAaCTUIO B MPAKTUUECKOUN AEATETLHOCTH SKOJIOTMUYECKOM
HaIpPaBJICHHOCTH;

8) IIEeHHOCTH HAYYHOTO MMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe

KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;



COBEPILEHCTBOBAHKUE SA3BIKOBOM M YUTATENIBCKON KYJIbTYpbl KaK CpPEICTBA
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHuEe cneuu@uKku OHWOJIOrMHM KaK HAayKH, OCO3HaHue €€ poju B
(GbOopMUPOBaHNUN PAIMOHATBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU ILIEIOCTHOTO
IpeJCTaBICHUs 00 OKpY)KarolleM MHUpE KaK O €JUHCTBE MPHUPOJbI, YEIOBEKA U
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHHU MpoOiIeM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOex1EHHOCTh B 3HAYMMOCTH OMOJIOTHUHU JJIi COBPEMEHHOM LMBUIN3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIWLMHBI, CO3/IaHUS TEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pElIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
oOecrieyeHusi mepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
UCIOJIb30BAaHUIO TMPHUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IMOJYYEHUM OHOJIOTMYECKUX 3HAHMM B LENIX
HOBBILICHUSI OOLIEH KyIbTYpPbl, €CTECTBEHHO-HAYUYHON IPaMOTHOCTH KaK COCTaBHOM
yacTu (YyHKUMOHAIBHOW TPAMOTHOCTH oOOy4arommxcsa, GopMupyeMoill mnpu
M3y4YeHUH OMOJIOTHH;

NOHUMAaHUE CYLIIHOCTH METOOB IO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh HCIOJB30BATh IMOJy4aeMble 3HAHWUS JUIsl aHalu3a |
OOBSICHEHMSI SIBICHUM OKpPYXKArOIIero MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS IS
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHHUE LIEHHOCTU HAYyYHOH NESITEIbHOCTH, TOTOBHOCTH OCYLIECTBISTH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh MHIANBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa3oBaHUIO WU
caM000pa30BaHUIO, K AaKTHUBHOMY IOJIyYEHHUIO HOBBIX 3HaHHUM MO OHOJIOTHU B

COOTBCTCTBUHU C ) XKNU3HCHHBIMU HOTpe6HOCT$[MI/I.



119.8.5. B mpormecce NOCTHKEHUS JHUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS
OOy4alolMMHUCST TMPOTrpaMMbl 10 OHOJOTMM Ha YPOBHE CpEAHEro OOIIEeTo
oOpa3oBaHMsl y OOYyYarOIIMXCsl COBEPLIEHCTBYETCS SMOLMOHAIBHBIA MHTEIIEKT,
Ipenoararoui cOpMUPOBAHHOCTH:

CaMOCO3HaHU, BKJIFOYAIOLIETO CIOCOOHOCTh IOHUMATh CBOE YMOLIMOHAIIBHOE
COCTOSIHME, BUAETh HAIPABJICHUS PAa3BUTHU COOCTBEHHOM AMOLIMOHAIBHOM c(epsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMsl, BKIIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHUE INPUHUMATh
OTBETCTBEHHOCTh 3a CBO€ TIOBEJECHHE, CIOCOOHOCTh aJalTUPOBAaThC K
AMOIIMOHAIIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOUYAOIIEH CTPEMIIEHUE K JOCTHKECHHUIO LIENIA U
ycrexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JIECUCTBOBAaTh, UCXOAS U3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIFOYAIOLIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro NMpPU OCYIIECTBICHHUH KOMMYHUKAIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHNUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIOYAIOIIMX  CHOCOOHOCTh  BBICTPAMBATH
OTHOILIEHUSI C JPYTMMH JIIOJbMHU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3peliaTh
KOH(DIUKTHI.

119.8.6. MeranpenMeTHbie pe3yJbTaThl OCBOEHHUS Y4YeOHOTO TpeaMeTa
«buonorus» BKIIOYAIOT: 3HaYUMbIE i1 (OPMUPOBAHHUA MHPOBO33PECHHUS
0Oy4JaroIMXCcs MEKIUCUUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IIEHAYYHbIE TTOHSTHS,
OTpaXkarolllue IEeJIOCTHOCTh HAay4YHOW KapTUHBI MUpa MU cHeuuduKy MeTOAOB
NO3HAHUs, UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, YJHEPTUS, SBIICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIENOBaHUE, HAONIOJIEHUE, W3MEpPEHHE, HKCIEPUMEHT M JAPYTHUX),
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABaTENbHbIE, KOMMYHHKATHUBHBIC,
peryJsiTUBHbBIE), oOecreunBaronye dbopmupoBaHue (GyHKIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOM KOMIIETEHIIMM OO0Yy4arouIuxcs, CIOCOOHOCTh

06yanOHIHXCH HCIIOJIB30BAaTh OCBOCHHBIC MCXKINCHOUITIIMHAPHBIC,



MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEpPCAJIbHbICE yYeOHbIE JEUCTBUS B
ITIO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

119.8.7. MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS IPOTPAMMbI CPETHETrO
o011ero 06pa3oBaHus JOKHBI OTPAXKaTh:

119.8.7.1. OBnaneHre yHUBEpPCATbHBIMU YyYE€OHBIMU TO3HABATEIbLHBIMU
NEUCTBUSIMU:

1) 6a30BbI€ JIOTUYECKHE ICHUCTBUS:

CaMOCTOSATENIbHO  (OPMYJIMPOBAaTH M aKTyallM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIh30BaTh TPH OCBOCHWW 3HAHWHA TMPHUEMBI JIOTHYECKOTO MBITTUICHUS
(ananuza, CUHTE3a, CpaBHEHUSI, KJIacCU(pUKaIMK, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJOTUYECKUX TOHATHH (BBIICTATh MX XapaKTEPHbIEC MPU3HAKH, YCTAaHABIMBATH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

OTpeNeNsaTh IeNU JEATEIBbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUU HX
TOCTIDKCHHSI, COOTHOCUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMUECKUE TTOHATHS JUIsl 00bACHEHUsI (DaKTOB U SIBIICHUN
YKWBOW MPUPOJBI;

CTPOUTH JIOTHUECKUE pacCykJeHus (MHAYKTHUBHBIC, JCAYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

OPUMEHSTh  CXEMHO-MOJICNIbHBIE  CpeJACTBAa  JUIsl  TPEICTABJICHHUS
CYIIIECTBEHHBIX CBSI3¢l M OTHONICHUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)Xe IPOTUBOPEUHIA PA3HOTO POJIA, BBISIBJICHHBIX B PA3INIHBIX HHPOPMAITMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUIaH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHAIM3a MMEIOITUXCS
MaTepHaTbHBIX U HEMATEPUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B  JIEATEIBHOCTh, OIICHMBaTh COOTBETCTBHE
pEe3yIbTaTOB MEJISIM, OIEHUBATH PUCKH ITOCIICICTBHUH IEITCIIbHOCTH;

KOOPJIMHUPOBAaTh W  BBIMOJHATH paboTy B  YCIOBUAX PEaTbHOTO,

BUPTYAJIbHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMOJEICTBUS;



pa3BUBAaTh KPEATUBHOE MBIILIEHUE TPU PELIEHUH KU3HEHHBIX POOJIEM;

2) 6a30BBIC UCCIIETOBATECIBCKUE ICHCTBHS:

BJIaJI€Th HaBBIKAMU Y4€OHO-HMCCIIEI0BATENBCKON U IPOEKTHOM 1€ATEIbHOCTH,
HaBbIKAMHU pa3pelieHus MpodsieM, 001agaTh CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

WCIIOJIb30BaTh PA3JIMYHBIE BHUJABl JEITEIIBHOCTH MO MOJYYEHHIO HOBOTO
3HaHUS, €ro HUHTEpPIpEeTaluy, NPeoOpa3OBaHHUIO M NPUMEHEHUI0 B Y4E€OHBIX
CUTYallHsIX, B TOM YHMCJE NPU CO3JaHUU YUYEOHBIX U COLIMAIBHBIX MPOEKTOB;

(opMHpOBaTh HAYYHBINA TUIl MBILUICHHMS, BIaI€Th HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISBISATH TIPUYMHHO-CIIEACTBEHHBIE CBSA3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUs, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHNUS;

aHAJIM3UPOBaTh TMOJYYEHHbIE B XOAE PEIICHHUs 3alayd pe3yibTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIISATh Li€JICHANPABICHHbIA MOUCK MEpPeHOca CPEACTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATENbHYI0 M MPAKTUYECKYIO 001acTH
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJEH, NPEAJaraTb OPUrHHAIBHBIE MOAXObl U PEILICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMS;

3) pabota ¢ uHbopMarueii:

OpPUEHTHPOBATHCS B PA3IMUHBIX HICTOUHUKAX MHPOPMAIUH (TEKCTE y4eOHOTO

nocoOusi, HAYYHO-TIOMYJISIPHOM JIUTEparype, OHOJIOTMUECKUX CJIOBApSAX U



CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATH
e€ I0CTOBEPHOCTh W HEMPOTHUBOPEUYUBOCTD;

(dbopMyIHpOBaTh 3aMPOCH U MMPUMEHATH PA3IMYHBIC METOJIBI TIPH TIOWCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yUYeOHBIX
3ajiay;

mpuoOpeTaTh OMBIT HMCIOJB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOWpAaTh  ONTUMAIbHYIO  (GOpMy  MpeICTaBICHHUS
Ounonornyeckon HHpopManuu (CXeMbl, rpapuKu, IMarpaMMbl, TAOJIULIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadyecTBE CpeAcTBa MNpu padoTe ¢
Ovonornyeckod MHPOpMaLUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTE€MaTUYeCKHe 3HAKH M CHUMBOJIBI, (hOpMYJbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJQJ€Th  HABBIKAMHM  pAaclo3HaBaHUS W 3alIUThl  MHPOpPMAIIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

119.8.7.2. OBnanenne yHuBEepCaIbHBIMA KOMMYHUKATHBHBIMU JCHCTBUSMH:

1) oGmenue:

OCYIIIECTBJISATH KOMMYHHKAITUH BO BCeX cepax )KU3HU, aKTUBHO YIaCTBOBAThH
B JIMAJIOTe WM JUCKYCCHM TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHTEIIHO BBITIOJIHCHUS TpejjiaraeMoun
3aJ1ay, YYUTHIBATh MHTEPECHl W COTJIACOBAaHHOCTH IMO3HMIIMA JPYTHMX YYaCTHHKOB
JIAaJiora WK IUCKYCCUU);

pacmo3HaBaTh HEBEpPOAIbHBIC CPEJCTBAa OOIICHUS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJICTb pa3/IMYHbIMUA cIocooamu O6H_IeHI/I$I u B3aI/IMOII€I>'ICTBI/I$I, IIOHUMATh



HaMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHNUE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHUSI C MCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

2) cOBMECTHas IeATEIbHOCTb:

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U UHAMBUIYaJbHON
paboThI IPH peIIEHUN OUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEILICHUN Y4eOHOH 3a1auH;

BBIOMPATh TEMATUKy M METOJbI COBMECTHBIX JCHCTBUN C y4E€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh 1€l  COBMECTHOM  JIeATENbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeienarb pojau ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OILICHMBAaTh KA4e€CTBO CBOETO BKJIAga M KAXKIOTO YYaCTHHKAa KOMaHIBI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeaaraTh HOBBIC TPOCKTHI, OICHUBATH HACH C IIO3WIIMM HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISTh TO3UTHBHOE CTPATETHMYECKOe TOBEICHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

119.8.7.3. OBnanenne yHuBEepCaIbHBIMU PETYISTUBHBIMU JEHCTBUSMH:

1) camoopranu3zanus:

WCIIONIb30BaTh OWOJIOTMYECKUE 3HAHUWS ISl BBISIBICHHS MPOOIEeM U HX
pEIIeHNs] B )KM3HEHHBIX U yUEOHBIX CUTYyAIIHsX;

BbIOMpaTh HAa OCHOBE OHWOJOTMYECKMX 3HAHWUW II€TIEBbIE W CMBICIOBBIC
YCTAaHOBKHA B CBOMX JCHCTBUAX W TMOCTYIKaX MO OTHOIIEHHUIO K KHUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKaIOLIUX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIBHYIO JIEATEIHHOCTD, BHISBIATH
po0JIeMBbI, CTaBUTh U (HOPMYyIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN

ACATCIIBHOCTU U ) KU3HCHHBIX CUTYAIHAX;



CaMOCTOSITENIbHO COCTaBIATh IUIAH pEUICHUs T[poOJieMbl € yu&€ToMm
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

Jie1aTh OCO3HAHHBIN BHIOOP, ApryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M TMPOSIBICHUIO IMUPOKOM SPYIUIIMU B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh HABbIKAMU I[IO3HABAaTEJbHOM  peQuieKCMM Kak  OCO3HAaHMS
COBEPILIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQIIEKCUM AJIi OLUEHKU CUTYyaluH, BbIOOpa
BEPHOT'O PEILLICHUS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JIPYTMX MpPH aHajIu3e pe3yJibTaToB
NesATEeIbHOCTH;

3) nmpuHATHUS ce0s U IPYTUX

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI M apryMEHThl JAPYTUX MpU aHaIM3€ pPE3yJIbTaTOB
NEeATEIbHOCTH;

NPU3HABATH CBOE MPABO M MPABO APYIHX HA OIIMOKY;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3UIMH JPYTOro YeJlIOBEeKa.

119.8.8. [IpeameTHBIC pe3yabTaThl ocBoeHUs popamMmbl COO mo 6uosoruu
Ha 0a30BOM ypOBHE BKJIIOYAIOT cHeuuduyeckue s ydeOHOro ImpeaMera
«buonorus» HaydHble 3HaHUS, YMEHHUS U CHOCOOBI JEWCTBUN IO OCBOEHHIO,

UHTEpHpPETAlUd U NpeoO0pa30BaHUIO 3HAHUM, BUJBI ACSTEIBHOCTU MO MOJTYYESHHIO



HOBOT'O 3HAaHUS U IPUMEHEHHIO 3HAHUI B PA3JIMYHBIX YU€OHBIX CUTYALUIX, & TAKKE
B pEANbHBIX >KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX ¢ Ouonorueid. B mporpamme
MpPEeMETHBIC PE3YJIbTAThI MPEICTABICHHBI 110 TOJ1aM 00y4YeHHUS.

119.8.9. [IpeameTHble  pe3yabTaThl  OCBOCHHS ~ y4eOHOrO  MpeaMeTa
«buonorus» B 10 K1ABcce AOHKHBI OTPAXKATH:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHATIHHOU
IPAMOTHOCTH YEJIOBEKA JIJIsl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAECpP)KaHUE OMOJIOTMYECKUX TEPMHHOB U TMOHSATHUI:
YKU3Hb, KJIETKA, OPraHu3M, MeTa00I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTHH ),
romMeoctas (CaMOperyssius), ypOBHEBas OpraHu3alUsl >KUBBIX CHCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHUE H3JIaraTb OWOJIOrMYECKHE TeOopuu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAs, LEHTpalbHas JOrMa MOJEKYJISpHOW OHOJIOTHH), 3aKOHBI
(I'. Mennens, T. Moprana, H.J. BaBunosa) u yuenus (0 1ieHTpax MHOT0O00Opa3us u
MPOUCXOKICHUS KyIbTypHbIX pacTeHuid H.. BaBuioBa), onpeaensiTe rpaHULbI UX
NPUMEHUMOCTH K >KMBBIM CHCTEMAM,;

YMEHHE BJIa/IeTh METOAAMH HAyYHOT'O MTO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
OMHMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUI, OpraHu3alus U IMPOBEACHHE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIy HCCIAEAYEMbIMH BETUYMHAMHU, OOBSICHEHHE IMOJYUYEHHBIX PpPEe3ylbTaToB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE PU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (HOTOCHUHTE3A,

MJJACTUYECKOTO U DHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meho3a,



OILUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJBHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE NPUMEHSAThH MOJTYYEHHbIE 3HAHUS AJI1 OOBSICHEHUS OMOJIOTMYECKHUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C IEJbl0 oOecreueHus: OEe30MacCHOCTH CBOErO 3/10POBbSI U 3/10POBbS
OKPY>KaIOILUX JI0/IeH, COOJII0IEHUS] HOPM I'PaMOTHOIO MTOBEJECHUSI B OKPYXKAIOLIEi
OPUPOAHON cpele, MOHMMaHUuE HEOOXOIMMOCTH HCIOJb30BAHUS JTOCTUKEHUN
COBpPEMEHHOW  OHOJIOruu M OHMOTEXHOJOTMH Il  PalUOHAIBHOTO
IPUPOAOIIOIb30BAHNUS;

YMEHUE pEelaTh >3JIEMEHTApHblE TE€HETUYECKHE 33Jaud Ha MOHO- U
JUTUOPUJIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS JUIsl MpeICcKa3aHus HaclelOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATh JA0OpPATOpHbIE U MpPAKTHUYECKHE PadOThI, COOJIIOJAThH
npaBuiia npu padboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(POpPMALIHIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOIIEHUS,
000061m1ast 6uMoJIornYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

119.8.10. IlpenmeTHble  pe3yNbTaThl  OCBOCHHUS  y4eOHOrO  MpeaMmeTa
«buonorus» B 11 knacce TOKHBI OTPAXKATH:

c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBI MHpa M HAYYHOIO MHPOBO33PEHHS, O BKIJIAJlE€ POCCHUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON

rpaMOTHOCTH YCJIOBCKA AJIA PCIICHUA )KU3HCHHBIX 3a/1a4;



YMEHHUE PACKPBIBATh COACPIKAHNE OMOIOTMYECKUX TEPMUHOB M TIOHSITHI: BU/,
MONYJISIUsA, TEHO(OH, HBONIONUS, ABWXKYIIUE CHJIbI ((PaKTOpPbI) HBOIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
ADKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, PpPEAYLUEHTbl, 1ENU MUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Wu3jaratb OHOJIOTUYECKHE Teopuu (IBOJIIOIMOHHAS Teopus Y.
JapBuHa, CUHTETHYECKass TEOPHUsS HBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTHU
(3apogsiieBoro cxoacTBa K.M. bapa, uepenoBanusi r1aBHbIX HAIIPaBICHUMN U Ty TeH
spommoruu A.H. CeseprioBa, yuenust o 6mocdepe B.U. Bepranckoro), onpenensarsb
TPAHMIIBI UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHUE BJIaJIETh METOIaMH HAy4YHOTO TTO3HAHUS B OMOJIOTUH: HAOIIOICHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alisl U TMPOBEJICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBUYKEHUE TUITOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIYy HWCCIEAYEMbIMU BEIUYMHAMHU, OOBSCHEHHE IMOJYYCHHBIX pPE3yJbTaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX MOHSTHH, TEOPUM U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHYECKUX
OOBEKTOB: BUJOB, TMOMYJSALHUA, TPOAYLEHTOB, KOHCYMEHTOB, PpPEIyICHTOB,
OMOreoneHO030B M 3KOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BCIIECTB U TIOTOKAa HHEPTHMM B HKOCHUCTEMAaX, AHTPOIMOTEHHBIX HM3MEHEHUU B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEHIECTB U OHOT€OXMMHYECKHUX
IIUKJIOB B OMocdepe;

yMEHUE MPUMEHSATH MOJYyYCHHbIE 3HAHUS Il OOBACHEHUS OMOJIOTMYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C IIeJbl0 oOecriedeHusi O€30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPY>KAIOIIUX JIFOJIeH, COOJIIOICHUSI HOPM I'PaMOTHOTO TIOBEJICHUS B OKPYKarOIIeHh
NPUPOTHON cpesie, MOHUMaHWE HEOOXOIUMOCTH WCIOJIb30BAHUS JTOCTHUKEHUIN

COBpeMeHHOI\/’I OMOJIOTHH AJI1 pallMOHAJIBHOI'O IMTPHUPOJA0ITIO0JIB30BaAHUA;



YMEHHUE PeIIaTh dJIEMEHTapPHBIC OMOJOTUYECKHUE 3aa9r, COCTABIISTh CXEMBbI
MEepEeHOCca BEIIECTB U DHEPTUH B IKOCUCTEMaxX (LIETH MUTaHUSA);

yYMEHHUE BBIMOJHATh J1a0OpaTOpHBIE U MPaKTUYECKHUE padOThI, COONIOAATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HMHTEPIPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpPEJCTBA MaccOBOM MH(OpMaINK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00aJdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, (HOPMHUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HIIHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIC IHCbMEHHBIE M YCTHBIE COOOIICHUS,
000011ass 6MOJIOTHUECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO

MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.
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