denepanpHas pabodas mporpamMma o ydeOHOMy mpeamety «buomorws»
(6a30BbIi1 YpOBEHB).

1. ®enepanbHas pabodast mporpamma o yuyeoHomy npeametry «buonorus»
(6a3oBBIN ypoBeHb) (mpeameTHas 00JacTh «EcTecTBeHHO-HaydYHBIE MPEIMETHD»)
(1amee COOTBETCTBEHHO — TMporpaMMa Mo OWOJIOruu, OWOJOrusl) BKIIIOYAET
MOSICHUTENBHYIO 3alUCKY, COJEp)KaHHe OOy4YeHUs, IUIAaHUPYEMBbIE pPe3yIbTaThl
OCBOCHHMSI IIPOTPAMMBI TI0 OMOJIOTHH.

2. [losicHuTenpHAsL 3aMKMCKa OTpa)kaeT OOIIMe LEeNu M 337aud W3y4YeHUs
OWOJIOTHN, XapaKTEPUCTUKY IICUXOJIOTHUECKUX TPEANOCHIIIOK K €€ H3yYCeHHIO
00yJaroIUMUCS, MECTO B CTPYKTYpE y4eOHOTO IJIaHa, a TAKXKE MOAXO0JIbI K 0TO0pY
coJiep KaHusl, K OTPEICTICHUIO TIIAHUPYEMBIX PE3YJIbTaTOB.

3. Coneprkanrie 0O0y4YeHHUsI PACKpPBIBACT COJCPKATEIIbHBIC JIMHUU, KOTOPHIE
npemyiaraloTcs JUisi 00s3aTENIbHOIO M3YyYEHUS B KaXJOM Kjlacce Ha YPOBHE
CpeaHero oo1ero oopa3oBaHusl.

4. [Imanupyembie pe3yiabTaThl OCBOCHHS TPOTPAMMBI IO  OHOJIOTHH
BKJIFOYAIOT JIMYHOCTHBIE, METANPEIMETHBIE PE3YJIbTATHI 32 BECh MEPUO 00YUCHUS
Ha YpOBHE CpeJHEero ooOIero o0pa3oBaHMs, a TaKXe MPEIMETHBIC JOCTHXKCHUS
00y4Jaromnierocs 3a KakIbIi Toj] 00y4eHHUs.

5. IlosicuuTenpHas 3anucKa.

5.1. Ilpu pa3paboTke mporpaMmbl MO OHOJOTUU TEOPETHUYECKYIO OCHOBY
JUTsL OTIpEIeICHUS TTOIX0/I0B K (DOPMUPOBAHUIO COAEpKaHUS YYEOHOro MpenMera
«buonorus» cocraBunu: KoHuentyanbHbele mnosoxkeHus OI'OC COO 0
B3aMMOOOYCIIOBJIEHHOCTH 1€Jeil, CcoaepXk aHusl, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOXKEHUSI 00 OOIIUX TIeISIX
U TPHUHIMIAX, XapaKTePU3YIOIMINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obOpazoBanusi B Poccuiickoit deneparuu, a TakKe TMOJOKEHUS O
cnerudurke 6Moaorru, €€ 3HAYCHUN B IMO3HAHUU KUBOUM TIPUPOIBI U OOCCIICUCHHUH
CYIIIECTBOBaHHS dYelloBeYeckoro oOmiecTBa. COrjiiacHO HA3BaHHBIM TOJIOKCHHSIM
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypa.

5.2. [Iporpamma 1o OuoOJIOTMH JAET MPEJCTaBIICHHE O IENsAX, 00 o0Iiei



cTpaTernu OOy4YeHHs, BOCIHMTAHHA M PA3BUTHUS OOYYAIOUIMXCA CPEACTBAMHU
yueOHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, pacopelneiieHue 1o paslieraM H Temaw,
PEKOMEHIyeMYIO TOCJIEI0BaTEIbHOCTh N3YUCHHUS YUYEOHOTO Marepualia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
mpoliecca, BO3pacTHBIX 0COOCHHOCTEN oOyyaromuxcsi. B nmporpamme o 6uongoruu
TaKKE€  YYUTBHIBAIOTCS  TpeOOBaHUS K  IUTAHUPYEMBIM  JIMYHOCTHBIM,
METaIpeMETHBIM U TPEAMETHBIM pe3ysbTaTaM oO0yueHuss B (QOpMUPOBAHUU
OCHOBHBIX BHUJOB YYEOHO-IIO3HABATEIBHON JEATEIBHOCTH/YUEOHBIX JEUCTBUI
00y4Yarommxcsi Mo OCBOCHUIO COACPKAHUST OMOJIOTHYECKOT0 00pa30BaHUsI.

5.3. B mporpamme mno Ouonoruu (10-11 kmaccel, 06a30BBI YPOBEHD)
pearn30BaH MPUHIIUI TPEEMCTBEHHOCTH B U3YUCHUH OMOJIOTHH, OJarogaps 4emy B
HEll NpOCMaTpUBAETCS HANPAaBIECHHOCTh HA pa3BUTHE 3HAHUM, CBSI3aHHBIX C
(GOpMHUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEAICTABICHUI O 3I0POBOM
oOpa3e >XU3HM U OEpeKHbIM OTHOLIEHHUEM K OKpYXKarolleil MpupoJHOW cpere.
[ToaTomy Hapsimy ¢ U3ydeHHEM OOIIEOMOIOTHYECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TPOILIECCOB B MPOrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIOJIb30BAHUIO
MOJTyYEeHHBIX 3HAHUW B MOBCEAHEBHOM KU3HU TSI PEIICHUsI MPUKIIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOQUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNoBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJTbTUPOBAHUS, 000CHOBaHUSA HKOJIOTUYECKU
EJIeCO00Pa3HOT0 TOBEACHUS B OKpY)KAIOIIEW NPUPOTHOM Cpene, aHamm3a
BJIMSIHUSL XO3AWCTBEHHOM NIEATEIbHOCTH 4YEJIOBEKa Ha COCTOSIHUE MPHUPOAHBIX U
HCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIATHON HAMpaBICHHOCTH
yaeOHoro mpenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus
YCIOBUH ISl pEIICHUsI OJJHOM U3 aKTyaJbHBIX 3aau IIKOJIHHOIO OHOJIOTrHYECKOro
oOpa3oBaHus, KoTopas mpeanonaraeT (GOpMHPOBaHHE Y  OOyYarOIIMXCS
CIIOCOOHOCTH aJaNnTUPOBAThCA K H3MEHEHHUSM JIMHAMUYHO pPa3BUBAIOIIETOCS

COBPEMCHHOI'0O MHpa.



5.4. IIporpamma 1m0 OHOJOTHHU SBISIETCS OPUEHTUPOM [UISI COCTABJICHUS
pabouyux MporpamMm, aBTOPbl KOTOPBIX MOTYT MPEMJIOKUTh CBOMl BapHUaHT
MOCJIEIOBATEILHOCTH U3YUYECHUS U CTPYKTYPhI yueOHOTO MaTepuana, CBo¢ BUICHUE
nyte (opmupoBanus y oOydarommxcs 10—11 kmaccoB mpeaMeTHBIX 3HAHUM,
YyMEHUN U CHOCOOOB Y4eOHOW JESTENIbHOCTH, a TAK)KE€ METOJMYECKHX pPEeIIeHUN
3aJlay BOCIIMTaHUS U pa3BUTHUS CPEACTBAMHU yueOHOTO npenmMera «bruonorusy.

5.5. bruonorus Ha ypoBHE CpeHET0 001Iero o0pa3oBaHus 3aHUMAET BAXKHOE
Mecto. OH obOecnieunBaeT (GOpMUPOBAHUE y OOYYAIONIMXCS MPEICTABICHUNA O
HAay4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, e€
OTJINYWTENIbHBIX TMPU3HAKAaX — YPOBHEBOW OPraHU3allM W 3BOJIIOLUH, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoabl, (OPMUPOBAHUSA
(YHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

5.6. bonbiioe  3HaueHWe OWONIOTHST MMEET Takke [JIsl  pPEelICHUS
BOCIUTATEIbHBIX M Pa3BUBAIOLIMX 3aJad CpeAHEero oOmero ooOpa3oBaHus,
coruanu3anuu obyvaromuxcs. M3ydenue Ouonoruu oOGecrneunBaeT yCJIOBUS IS
bopMHUpOBaHUS WHTEIUICKTYaJbHBIX, KOMMYHHKAIIMOHHBIX M WH()OpPMAIMOHHBIX
HaBBIKOB, 3CTETUYECKON KYyJIbTYpbI, CIIOCOOCTBYET MHTErpalliyd OHOJIOTHYECKHUX
3HAHMM C MPEACTaBICHUSMU M3 JPYTrUX Y4eOHBIX MPEAMETOB, B YACTHOCTH,
¢uzukn, xumun u reorpaduu. Ha3BaHHBIE MOJOXKEHHS O MpeIHA3HAYCHUU
yuyeOHoro npeamera «brosaorus» cocTaBuiId OCHOBY ISl ONPEIETIECHUSI TOIXO0/I0B
K OTOOpY M CTPYKTYPUPOBAHUIO €TI0 COACPKAHUS, IPEACTABICHHOTO B IPOrpaMme
1o OUOJIOTHH.

5.7. Ot60p conepxkanus ydeOHOro mpeamera «buosnorus» Ha 06a30BOM
YPOBHE OCYIIECTBIIEH C MO3UIUI KyJIbTYpOCOOOPa3HOIo MOAX0/1a, B COOTBETCTBUU
C KOTOpPBIM O0ydYarouifecsl JAOKHBI OCBOMTH 3HAHUS U YMEHUS, 3HAYUMBIC IS
dbopmupoBaHusi O00IIEH KYyJIbTYphI, OMNpPEACISAIONINE TIOBEICHUE 4YeIOBeKa B
OKpYXalolel MTPUPOTHON cpelie, BOCTPEOOBAHHBIE B TOBCEIHEBHOW >KH3HU H

MPaKTUYECKON NearenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHMM 3aHMUMAaloT



AIIEMEHTHl  COJIEP)KAaHUSA, KOTOpbIE CIyXaT OCHOBOM st (OpMUPOBAHUS
IPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  TI'yMaHHU3allUuu
OMOJOrNYECKOro 00pa3oOBaHUs.

5.8. CTpyKTypupOBaHue colepkaHus ydeOHOro marepuajiga B Iporpamme
0 OHOJIOTUU OCYIIECTBIEHO C YYETOM IPUOPUTETHOIO 3HAUEHUS 3HAHUH 00
OTIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu |
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yuyeOHOro npeamera «buosnorus»
BBIJICJICHBI CIIEIYIOIIUE COJEpKaTeNbHbIe JIMHUU: «buonorus kak Hayka. MeToabl
HAay4YHOIro TNo3HaHUsA», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruueckas cucreMa», «CucTreMa M MHOrooOpa3ne OpPraHu4ecKOro Mupay,
«OBOJIOLUSA KUBOU IPUPOABD?, « IKOCUCTEMBI U IPUCYIIAE UM 3aKOHOMEPHOCTH.

5.9. lenp nzyuenus yueobnoro npeamera «buonorus» Ha 0a30BOM ypoBHE —
OBJIQZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMU O  CTPYKTYpPHO-(QYHKIIMOHAIbHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHH
UCIOJIb30BaTh ATH 3HAHUS JJIs T'PAMOTHBIX JEHCTBUI B OTHOIIEHHWU OOBEKTOB
YKUBOM NIPHUPOABI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

5.10. HocTmxenue nenu uzydeHus ydeOHoro mpenmera «buosjorus» Ha
0a30BOM ypOBHE 00€CTICUMBACTCS PEIICHUEM CICAYIOIIUX 3a/1ay:

OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl 3HAHUN O OMOJOTHYECKHX TEOPHSIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABWIIAX, CIYKAILUX OCHOBOU
JUIsl (pOPMUPOBAHUSL TPEACTABICHU O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OPraHU3all, BBIIAKOIINXCS OTKPBITHIX U COBPEMEHHBIX
HCCJIEIOBAHUSIX B OHMOJIOTHH,

(dopMupoBaHre y 0Oy4aromIMXCsl MO3HABATENIbHBIX, UHTEIUICKTYaJbHBIX M|
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce aHallv3a JaHHBIX O MYyTAX DPa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOIXOJ0B K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOI0 YpOBHSI OPTaHHU3ALUY;

CTAaHOBJICHHE Yy oOOydyaromuxcsi oOmeld KyJabTypbl, (PYHKIHOHAIbHOU



IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHATH M OILICHUBATH SIBICHUS OKPY>KAIOILIETO
MUpa >KMBOW MPUPOJAbI HAa OCHOBAaHUM 3HAHUW W OIBITA, IOJYYEHHBIX IPHU
U3y4YeHUU OMOJIOTUY;

dopMupoBaHne y OOYYaIOIIMXCS YMEHHA WLIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUWA B TMPAKTUYECKON JIESITEIIbHOCTU YENOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCITUTaHNE YOEKIEHHOCTH B BO3MOYKHOCTH TIO3HAHUS YEJIOBEKOM >KHBOM
IPUPOBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOIOICHUS STUUECKHIX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIIECIOBAHMUIA;

OCO3HaHUE UEHHOCTH OHOJOTMYECKHX 3HAHUM ISl TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpPBI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHUE NMPUOOPETEHHBIX 3HAHUW M YMEHUN B NMOBCEAHEBHON KU3HU
JUISL OLEHKH IIOCJIEACTBUI CBOEU JEATEIBbHOCTH II0 OTHOIICHHUIO K OKpPYXKaroIen
cpene, CcOOCTBEHHOMY  3J0pPOBbIO, OOOCHOBaHME U  COOJIIOJEHHE  MeEp
npoUIaKTUKU 3a00JIeBaHUMH.

5.11. B cucreme cpegnero obmero oOpa3zoBanus «buosorus», nzyuyaemas
Ha 0a30BOM YPOBHE, SIBJIIETCS 00513aTE€IbHBIM YYEOHBIM MPEAMETOM, BXOJSIIKUM B
cocTaB IpeIMeTHOI obnacTu «EcTrecTBeHHO-HAYYHbIE IPEIMETHDY.

OO1iee 4McIO 4YacoB, PEKOMEHIOBAaHHBIX AJIsi M3yd4eHHUs Ouosoruun — 68
yacoB: B 10 kmacce — 34 yacos (1 yac B Hezenmo), B 11 knacce — 34 yacos (1 yac B
HEJIEIII0).

6. Conepkanue oOyuenust B 10 kiacce.

6.1. Tema 1. buonorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTMH C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMU HayKaMu, pusocodueil, STUKOM, SCTETUKON U MPABOM.
Ponp Ouonormu B (OpMUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meroabpl NO3HaHUS JKUBOW TOpUpOAbl  (HAOMIOJIEHHE, SKCIEPUMEHT,
ONKCaHUE, U3MEpeHue, Kiaaccuukalus, MOJEIUpOBaHUE, CTAaTUCTUYECKas

00paboTKa JTaHHBIX ).



JleMoHCTpanuu:

[Toptpersr: Y. HapBun, I'.Mennens, H.K. Konsumos, JIx. YorcoH wu
®. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOoIbl MO3HAHMS )KUBOW IPUPOIBD.

JlabGopaTopHble U MPAKTUYECKUE PaOOTHI:

[Ipaktuueckass pabora Ne 1. «Vcrnonb3oBaHHe pa3IWYHBIX METOJIOB IIPU
W3YYCHUU OMOJOTUIECKUX OOBEKTOBY.

6.2. Tema 2. )KuBble CUCTEMBI U UX OpTaHU3AlIUS.

Kusbpie cuctembl (OMOCHCTEMBI) KakK MpPeaMET U3y4eHUss OHOJOTHH.
OTanyme KUBBIX CUCTEM OT HEOPTaHUUECKON TPUPO/IBI.

CpoiictBa OuocucTeM U UX pa3HooOpaswe. YPOBHU OpraHu3aluu
OMocHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKaHEBBIA,  OpPraHU3MEHHBIH,
MONYJISIITUOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeOIICHOTHICCKHI ), OMOChHEpHBIM.

JlemoHCcTpanuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «YPOBHU OpPraHHU3aLuU
YKUBOW MPUPOIBD».

O6opynoBanue: Mojaesb MoJiekysbl JIHK.

6.3. Tema 3. XuMHUYECKU COCTAaB U CTPOCHUE KIIETKH.

XUMHAUYECKUM COCTAB KIETKU. XHUMHUYECKUE DJIEMEHTHI: MaKpOJJIEMEHTHI,
MUKpPO3JIeMEeHThI. Bosia 1 MuHepaibHbIE BEIIECTBRA.

OyHKIMM BOJbl W MHUHEpalIbHBIX BellecTB B Kierke. [logaep:kanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAs, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOICTBa OenkoB. buonornueckue
byHKIUN OEIKOB.

depmeHTHl — Ouonornueckue Karanuzatopbl. CrtpoeHue ¢depMmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuduanocts. KodepmenTtsl. ButamuHbL

Otnnuus PepMEHTOB OT HEOPTAHMYECKUX KaTallu3aTOPOB.



VYrineBompl: MoOHOcaxapuabsl (TJIOKO3a, pubo3a U JIe30Kcuprbo3a),
aucaxapuabpl  (caxaposa, JaKTo3a) MW TosMcaxapulibl  (Kpaxmal, TJIUKOTEH,
1eJUI003a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlumunel:  Tpurnmuuepuasl, ¢docpomunuasl, crepouabl. [uapoduasHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie xwucnorel: [JHK w PHK. Hyxneotuaer — MoHOMEpPHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuun PHK.
Buast PHK. AT®: crpoenue u pyHKIIHUH.

[wurtonornuss — Hayka o kierke. Krnerounas teopuss — nOpumep
B3aUMOJICUCTBUS uJed M (AKTOB B HAy4YHOM TMO3HAHUU. MeTOAbl M3Yy4YECHHS
KJIETKU.

Krnerka kak menoctHass »kuBasi cucrema. OOmmMe TPU3HAKK KIIETOK:
3aMKHYyTas HapykHasi memOpana, monekynsl JIHK kak renerudeckuit ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIeTOK: JyKapuoTHueckas W mnpokapuoruueckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTtpoeHue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEILHON, >XUBOTHOU U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, MTMKOKAJINKC, HX
dbynkuuu. [Inazmatuueckas memOpaHa, e€ cBoiicTBa U QyHkuuu. [luTonnasma wu
e¢ opra"ounbl. OnHOMeMOpanHbie opraHouanl kietku: JIIC, anmapar ['omabaxwy,
I30coMbl. [lolyaBTOHOMHBIE OPraHOWIbl KJIETKH: MUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM U TuiacTua. Bunbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKHA. OyHKIIUU OPraHOMI0B KJIETKU. BKiItoueHus.

Snpo — perynsaTopHbIi LEeHTp kieTku. CTpoeHue sjpa: siaepHas 000JI0uKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHcTpauuu:



[Toprpersr: A. JleBenryk, P.I'yk, T.IIBann, M. lllnelinen, P.Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Huarpammel:  «Pacripefenenue XUMHAYECKUX OJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEY.

Tabmuubl u cxembl: «llepuoanueckass TabiauIla XUMUYECKUX BJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHue MOJIeKYJIbl OenKay,
«Ctpoenne ¢pepmentay, «Hyknennosrsie kuciaotel. JJHK», «Ctpoenne momnekynbl
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOEHHE KUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHHe IPOKAPUOTUYECKOU KIIETKIY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuasn.

O0opynoBaHHe: CBETOBOW MHMKPOCKOI, O0OpYJOBaHHE i HPOBEIACHMUS
HAOJIOICHUM, W3MEPEHMI, SKCIEPUMEHTOB, MUKpPONpPENapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaIbHBIX KJIETOK.

JIabopaTopHble U MPaKTUUECKUE PabOTHI:

Jlabopatopnass pabora No 1. «/3yyeHue KaTaqIuTUUECKON aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTajiasbl)».

JlabopatopHass pab6ota Ne2. «M3ydeHue CTpOEHHUsS KIJIETOK pPacTEHUH,
KUBOTHBIX U OakTepHil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHKpOIpenapaTax U MX
ONHMCAHUEN.

6.4. Tema 4. ) KuzHenearenbHOCTh KIETKH.

OOmMeH BemiecTB, WM METa0oIM3M. ACCUMIIISINS (TJTACTUYECKU OOMEH)
U JUCCUMMIISIUS (PHEPreTUUeCKuid OOMEH) — JIB€ CTOPOHBI €IMHOI0 Mpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPruM B MOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BeniecTB: aBTOTPOQHBIN U reTepoTpodubiid. Poibs pepmenToB
B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

dortocunte3. CBeroBas u TeMHOBas (a3l  (porocuHTe3a. Peakiuun
dbotocunTeza. DPphekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KU3HU
Ha 3emiie. BausHue ycnoBuil cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0

MIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.



XeMocHuHTe3. XEeMOCHHTE3UPYIoNue OakTepun. 3HaYeHNE XEMOCHHTEe3a IS
YKU3HH Ha 3emie.

DOHepreTuueckuii oOMeH B KJeTke. PaciiemnyieHue BEHIECTB, BbIJCICHHE
WAaKKyMYyJUPOBaHUE OJHEPTUM B KJIETKE. OTambl DSHEPIeTHUYECKOr0 OOMEHa.
['mukonu3. bpoxkenne u ero Buabl. KuciopogHoe OKHUCIEHWE, WU KJIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBaHue. D¢ beKTUBHOCTD
HHEPreTHYECKOT0 OOMEHa.

Peakuun wMatpuuHoro cuHrte3a. ['enernueckas wuHdbopmanus u JIHK.
Peanuzauus reHetmueckoil MH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHokuciaor. Ponb pubocom B
onocuHTe3e Oenka.

Heknerounsie ¢Gopmbl ku3HU — BUPYCHL. MCTOpHST OTKPBITHS BHPYCOB
(Jd.W. UBanoBckuit). OcoOEHHOCTH CTPOCHUSI W SKU3HEHHBIM IIMKJI BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3LIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — BozOyautens CIIM/a.
OOpaTtHass ~ TpaHCKpUIUs, peBepTaza W  uHTerpasza. lIpodunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUI.

JlemoHCcTpanuu:

[Toptpetsr: H.K. Konbuos, JI.1. UBanosckuii, K.A. Tumupsses.

Tabmumer u cxembl: «Tumbl mutanusy, «Metaboau3m», «MUTOXOHIPHUSY,
«HepreTudyeckuii oomen», «Ximopomiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue u pyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTUYeCKUil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbld 1mmki Bupyca CITN/a,
oakTepuodaray, «Pemnukanus JTHK.

Oo6opynoBanue: moaenu-ammukanuu «Y npoenue JJHK u Tpanckpumimsy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojesb cTpykTypsl JJHK.

6.5. Tema 5. Pa3aMHOXXeHHE U MHIUBUIYAIBHOE PA3BUTHE OPTaHU3MOB.

KieTrounbIii MK, WM SKU3HEHHBIM UK KiaeTku. MHTepdaza u MuTos.

[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO



cuareza JIHK. Crpoenne xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL
JlumiouaHBIM W TAlUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHIBI.
[{uTonoruyeckue OCHOBBI Pa3MHOKEHUS U HHIUBUAYAIbHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenue knetkn — muto3. Ctagun muto3a. IIponeccel, mpoucxoasiue Ha
Pa3HBIX CTAIUSIX MUTO3a. bUOJIOTHMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemasi TuOeb KIETKH — aromnTo3.

dopMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecrosoe U mosioBoe. Buabl Oecrionoro
pPa3MHOXEHUS: JIeJIEHUE HaJBOE€, ITOYKOBAaHUE OJHO U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKLUU.

[TonoBoe pa3MHOKEHHE, €TO0 OTINYHS OT OECTIOJOTO.

Meiio3. Craguu Mmenosa. [Iponeccsl, MpouCXoAsnIMe Ha CTagusx Menosa.
[ToBenenne xpomocoM B Meioze. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YEHUE MEHO03a.

['amerorenes — mpouecc oOpa3oBaHMs IOJIOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBble »*ene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHME M Pa3BUTHE IOJOBBIX
KJIETOK — rameT (CHepMaro3ou]l, SIHMIeKIeTKa) — CHEpPMaTOreHe3 U OOreHes.
Oco0eHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pa3BuTue (OHTOTEHe3). OMOpPHOHAIBHOE pPa3BUTHE
(3mOpuorenes). Jrtarnbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KHUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. TUIBI
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButrne pacteHuil. OHTOT€HE3 LIBETKOBOI'O PACTEHHUS: CTPOCHHE
CEMEHHU, CTaIUA PA3BUTHSI.

JleMoHCTpauuu:

Tabmuupr u cxembl: «PoOpMbl pPa3MHOKEHUS OpPraHU3MOBY», «JlBoiHOE



OIUIOJIOTBOPEHHE y UBETKOBBIX pacTeHuil», «BereratTuBHOe pa3MHOXKEHUE
pacteHui», «Jlenenne kieTkn Oakrepuit», «CTpOeHUE TOJIOBBIX KJIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menosy», «llpsmoe n HenpsiMoe pa3BuTHE», «['ameToreHes y MIEKONUTAIOUX U
yelioBeKay, « OCHOBHbBIC CTaJM OHTOI'CHE3a.

O6opynoBaHue: MMKPOCKOTI, MUKPOIIpENapaThl «CnepMaTo30uasl
MJICKOITATAIOWIETOY, «SHIeKIIeTka MeKonuTarumeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MAarHUTHas MOJEb-anIuIuKanus «J/leieHue KIeTKu», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlaGopatopHbIe U IPaKTUUYECKUE PadOTHI:

JlaGoparopuas pabora Ne 3. «HaOmroneHne muTOo3a B KIETKaX KOHYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopHass pabota Ne 4. «l3yueHue CTpOEHHUS IOJOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpeHaparax».

6.6. Tema 6. HacnecTBEHHOCTh M KBMEHYMBOCTH OPTaHU3MOB.

I[Ilpenmer w 3amaum reHeTHKU. McTopua pa3BUTHS TEHETUKU. Poib
IUATOJOTUA ¥ AMOPHUOJIOTUM B CTAaHOBJEHUU TEHETHKU. BKIal pOCCHUUCKUX U
3apyOeKHBIX  YYEHBIX B pa3BUTHUE TC€HETUKH. MeToabl TE€HETUKU
(ruOpUI0IOTHICCKHM, [IUTOTC€HETUYECKHUH, MOJICKYJISIPHO-TCHETHUCCKHI ).
OCHOBHBIE TE€HETUYECKHE MOHATUA. ['eHeTHdeckas CHMBOJMKA, UCIOJb3yeMas B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MonorubpuHoe CKpelMBaHue. 3aKkoH €IMHO-00pa3us TUOPHUIOB IEPBOTO
nokoyieHus. IlpaBuio JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
I'unoresa yuctoTel ramet. [10JHOE U HEMOTHOE IOMUHUPOBAHUE.

JluruOpuaHOEe  CKpEIIMBaHHME. 3aKOH  HE3aBHCHMOIO  HACJeIOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKpEIIMBAHUS.
AHanusupymolee ckpenpanue. Fcnonp30Banne aHaTM3UPYIOLIET0 CKPEITMBaHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOMU.

CuerieHHOe  HacjejoBaHuWe mnpu3HakoB. PabGora T. Moprana 1o



CLUEIUICHHOMY HACJIEJOBAHUIO I'€HOB. HapylieHue cuenyieHusi reHOB B Pe3yJibTaTe
KPOCCUHTOBEpA.

XpoMOCOMHAasI TEOPUS HACIEICTBEHHOCTH. | e HETHUECKHE KapTBhl.

I'enetnka mona. XpoMOCOMHOE ONpPEAEIEHUE 0Ja. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

N3MeHUnBOCTSD. Bubr W3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HaclencTBeHHas. Ponbp  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepuctuka MOAU(MUKAIMOHHOW W3MEHUYMBOCTU. BapuallmoHHBIN psiag H
BapuannoHHass kpuBasa. Hopma peakuun mnpusHaka. KonudecTBeHHbIE W
KaueCTBEHHbIC TMPU3HAKM U UX HOopMma peakuuu. CBoiCTBa MOAM(PUKAIIMOHHON
W3MEHYUBOCTH.

HacnenctBennasi, wiM reHOTHUIUYECKas, W3MEHUYUBOCTb. KoMOuHaTHBHAS
W3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiuys MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U mpuunHbl MyTanuidi. MyTtareHHbie (paKkToOpBbl.
3aKOH TOMOJIOTUYECKHUX PSAIOB B HaclieacTBeHHOM n3menunBoct H.. BaBunosga.

BHesnepHas HacneACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKU
YeJIOBEKa: TCHECATOTHUCCKNM, OJTM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKU M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HN C HACJIEACTBEHHOM MPEIPacHoiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUSHUS TeHETUYECKUX
Oone3Heil. MenuKo-reHeTHYecKoe KOHCYJIbTUPOBaHHE. 3HAUEHHE MEIULUHCKON
TCHETUKH B MIPEOTBPAICHUHN U JICUCHUN T€HETUYECKUX 3a00JICBaHUM YeIoBeKa.

JlemoHCTpauuu:

[Toptpers: I'. Mennens, T.Mopran, I.ge ®pus3, C.C.YerBepukos,



H.B. Tumodee-Pecosckuii, H.. BaBuios.

Tabmuet ©  cxembl:  «MOHOTMOPHIHOE  CKpEIIUBAaHUE U €ro
LATOI€HETUYECKAas OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOr€HEeTHYeCcKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelIMBaHHE,
«llutonornyeckue - OCHOBBI  JAWTHOPUAHOTO  CKpelIuMBaHus»,  «Menosy,
«B3auMozeicTBie alIeNbHBIX TE€HOB», «l'€HeTHYecKne KapThl pPACTCHUM,
JKUBOTHBIX WU YeEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhOoTuIlbl YelloBeKa U KUBOTHBIX», «BHIbI
W3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
bakTopa», «I'eHeTuKa rpynn KpoBu», « MyTaliMoHHas U3MEHYHUBOCThY.

OO6opynoBanue: MoJeIu-anuIuKauu «MOHOTHOPUIHOE CKpPEIIUBaHHUE),
«HenonHoe noMuHMpoBaHuEe», «JurubpumgHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOIl U MHKporpenapaTr «Jlpo3oduna» (Hopma, MyTanuu
(bopMBI KpBUIBEB U OKPACKH Tela), repdbapuid «I"opox mOoCEeBHOM».

JlaGopatopHbIe U IPaKTUYECKUE PaObOTHI:

Jlabopatopnass pabora Ne 5. «M3ydyeHue pe3yiabTaTOB MOHOTHOPHIHOTO
UUTUOPUIHOTO CKPEITMBAHUS Y IP030(HIIbl Ha TOTOBBIX MUKpOTIpEenapaTaxy.

JlaGoparopnas padota Ne 6. «3yduenne MoaupuKarmoOHHON N3MEHIMBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO PsiZia U BApUALIMOHHON KPUBOM.

JlaboparopHas pabora Ne 7. «AHanu3 MyTauuil y apo30(uiibl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHMe U aHalU3 POJOCIOBHBIX
YEJI0BEKa.

6.7. Tema 7. Cenexuusi oprann3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekupns Kak HayKa M IPOLECC. 3aPOKICHHUE CEJEKIUU U JOMECTUKALUS.
VYuenue H.W. BaBuiioBa o 1ieHTpax MpoUCXOXKACHUS U MHOTO0Opa3us KyIbTYPHBIX
pactennil. LleHTpBl MNPOUCXOXKIECHUS AOMAIIHUX KUBOTHbIX. CopT, mopoaa,
IITaMM.

CoBpeMeHHbIE METOJIbI CEeJIEKIIMH. MacCoBbIi M MHAMBUAYAIbHBIN OTOOPHI

B CEJEKIMU PACTEHUN W KUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KOPOJICTBEHHOE



ckpenuBanue — WHOpuAWHT. Ywucras nuHusA. CKpemyBaHUE YUCTHIX JIHMHUH.
['eteposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otpanéunas rtulOpuausanus M €€ ycnexu. VCKycCTBEHHbIM MyTareHes H
MOJyYCHUE TOIMUILIONAO0B. JIOCTHKEHHS CENEKIMM PACTCHHM, »XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buoTtexHomorus Kak oTpaciib MPOU3BOACTBA. ['€HHAs HWH)KEHEPHs. OTarbl
co3ganusi pexkomOuHantHoM JIHK wu TpancrenHslx opranu3zMoB. Kierounas
uHxeHepus. Kiietounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OPraHW3MOB.
DKOJIOTUYECKHE u  othdeckue npodisembl. MO  —  reHeTrmyecku
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpersr: H.. Basuiios, N.B. Muuypus, I'.JI. Kapnieuenko,
M.®. BaHOB.

Tabmuipl 1 cxembl: kapta «LleHTpbl MPOUCXOXKIEHHUS U MHOTrooOpasus
KYJbTYPHBIX pacTteHui», «llopoasl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudbpunuszanus», «Padotel akagemuka M.®. liBaHoBay,
«Ilomumnongus», «OO0bEeKTH OMOTEXHOMOTHMY, «KileTouHble KyIbTypsl H
KJIOHUpOBaHue», « KoHCcTpyrnpoBaHue U nepeHoC reHOB, XPOMOCOM).

O6opynoBanue: MYJSDKM IUIOAOB M KOPHEIUIOJOB JAMKUX (QOopM U
KyJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKoX03iCTBEHHBIC PACTCHUS.

JlaGopaTopHbIe U IPaKTUUYECKUE PabOTHI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUSI CEIICKIMM PACTCHUUA M
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMUCIIBITATENIbHBIN  YYaCTOK, B TEIUIMYHOE XO35HCTBO, JIabOpaTOpHIO
arpOyHUBEPCHUTETA I HAYYHOTO LICHTPA)».

7. Conepxanue oOyuenus B 11 kacce.

1 gac B HExento, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs

7.1. Tema 1. DBoonIOHHAS OMOJIOTHS.

[Ipennochulk BO3HUKHOBEHHUSI 3BOJIOIMOHHOW TEOPUM. IBOJIOLHUOHHAS



Teopuss U €€ MecTo B Omosiornu. BiusHue 3BONIOIMOHHON TEOPUHU HA Pa3BUTHE
OMOJIOTUU U IPYTUX HAYK.

CBunerenbcTBa 3BomoLMM. [lajgeoHToOrMYecKue: MOCIEA0BATENBHOCTD
MOSIBJICHUS BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHBbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH U (Gaop MaTEpUKOB U OCTPOBOB.

DOMOpHOIOTHUYECKHE: CXOACTBA MU pPA3NUyus SMOPHOHOB pa3HBIX BHJOB
NM03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAOOJMYECKUX IMyTeH y BCeX
OpPTaHH3MOB.

OpomonmonHass teopuss Y. JlapBuna. Ilpeanoceuiku BO3HUKHOBEHMS
napBUHM3MA. J[BWKyIIME CHUIIBI JBOJIONUU BHUAOB 1o /JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHE TPU OIPAaHUYEHHOCTH PECYpCOB, HEONpeAeNEéHHAsT U3MEHUYUBOCTbD,
O0opbOa 3a CcyliecTBOBaHUE, €CTECTBEHHBIH OTOOD).

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

Muxkpoaomtonus. [Tonynsius Kkak equHUIA BUIA U 3BOJIOLUY.

JBrkymue cuiibl ((hakTOphl) 3BOJIIOLMKM BUIOB B MpHpojae. MyTallOHHBIHI
Ipolecc M KOMOMHATHBHAs W3MEHUYMBOCTH. [lomynsuuOHHBIE BOJHBI U Apend
retoB. M3onauus u murpanus.

EctecTBeHHBII 0TOOp — HampaBiIAOMMA (QakTop 3BoOHUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Tprcmoco0IeHHOCT, OPraHU3MOB KakK pe3yibTaT 3Bojionuu. [Ipumepsr
NPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTAL|H.

Bun wu BumooOpazoBanme. Kputepun Buma. OcHOBHbIE (DOpPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MaxkposBomonus.  PopMbl  3BONIONUM:  (pUiIeTHYECKas, JUBEPreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[TpoucxoxaeHne OT HeCleNUaIn3uPOBaHHBIX TIpeakoB. [Iporpeccupyromias
crenanu3anus. AfanTuBHas paguanus.

JlemoHcTpauuu:



[Toprpersr: K. Jlunnei, X.b. Jlamapk, Y. Hapsun, B.O. KoBanesckui,
K.M. Bap, 3. I'ekkenb, ®. Mromiep, A.H. CeBeprios.

Tabmuubr u  cxeMmbl: «Pa3Buthe oOpraHMYeckoro wMupa Ha 3emiey,
«3apoApIi TO3BOHOYHBIX JKHUBOTHBIX», «ApXeonTepuxcy, «Dopmbl 00pbOBI 3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnronHas
U3MEHYUBOCTHY, «ApoMopdossl», «Uanoamantauumn», «OOImIas aereHepanus,
«/IBmxkymue cunbl 3Bomonun», «Kapra-cxema Mapuipyra MMyTelIECTBUS
Y. lapBunay, «bops0a 3a cymectBoBanue», «IIprucnocobieHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPAaCKH,
Ha0Op IUIOOB U ceMsH, KoyuieKiuusl «[IpumMepsl 3alUTHBIX MPUCITIOCOOJIEHUN y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuueckass kapra Mupa, KOWIEKIUs «DOpPMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», ™ojnenb ammmkauus <«llepexpéct
XpOMOCOM», BIaxHble mpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYHIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopatopHble U MIpaKTUYECKuEe paboOTHhI:

Jlabopatopnast pabora Ne 1. «CpaBHeHue BHAOB MO MOP(}OIOTHYECKOMY
KPUTEPUIO».

Jlaboparopnas pabora Ne 2. «Onucanue mpucrnocoOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

7.2. Tema 2. BO3HUKHOBEHHUE U Pa3BUTHE KU3HU HA 3eMJIE.

JloHay4dHble TPEACTABICHHUS O 3apOXICHUU XWU3HU. HaydHble TUMOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emyie: a0uOTeHe3 W TMaHCIepMUus. XUMHUYecKas
HBOMIONUS. AOMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKON 3BOIIOIMU. HavyanbHbie 3Tarbl

ouonornyeckor spomouuu. I'mnoreza PHK-mupa. dopmupoBanue meOpaHHBIX



CTPYKTYp U BO3HHMKHOBEHHE MPOTOKJIETKHU. llepBble KIETKM W KX HBOJIIOLMUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hn Ha 3emiie 1o 3pam U nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ NepuoIbl: KEMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUHUCKHAM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3olickas 3pa ®W €€ mnepuoApl: TNaJCOrE€HOBBIM, HEOTCHOBBIN,
AHTPOIIOTECHOBBIN.

XapakTepucTUKa KJIMMaTa M TeoJJOTMYECKUX MporeccoB. OCHOBHBIE ATaIlbl
HBOJIIOLIMU PACTUTEIBHOIO M >KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [T0siBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro MHpa Kak OTpaxeHue 3BOJONUU. OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMA YeJIOBeKa. AHTPOMOJIOTUS KaK Hayka. Pa3BuTue mpencraBieHUn
O NPOUCXOXKIEHUU dYesoBeka. MeTonbl mM3ydeHusi aHtpornoreHesza. CXOJCTBa H
pa3IMyKs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

HBuwxymue  cunbl  (akTopel) — aHTpomoreHe3a.  HacnencTBeHHas
U3MEHYUBOCTD U ecTecTBeHHBbIM oTOOp. OOIecTBeHHbIH 00pa3 KU3HU,
M3TOTOBJICHUE OPYJIUI TpyZAa, MBIIICHHE, PEYb.

OCHOBHBIE CTaJIM U BETBU HBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmumi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHblil. Haxoakum HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBAHMS, 00JIaCThb
pacnpocTpaHeHus, 00BEM TOJOBHOIO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckne packl. OCHOBHBIE  OOJBIIHE  pachl:  E€BPOICOUTHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalbHAs),  MOHTOJOUIAHAsS
(a3uaTcko-amMepuKaHnckasi).  UepTel  MPUCHIOCOONCHHOCTH  MpeACTaBUTEICH
YEJOBEYECKUX pac K YCJIOBUSM CYIIECTBOBAaHMS. EIMHCTBO 4YEIOBEUYECKUX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpetsr: @. Penu, JI. Ilacrep, A.WU. Omapun, C. Mumnep, 1. IOpu,



Y. JlapBuH.

Tabmuiel 1 cxeMbl: «Bo3aukHOBeHHE COIHEUHON CHCTEMbBI», «Pa3BuTHE
opraHnuyeckoro wmupa», «PacturenpHas kieTtka», <«KuBoTHas  KJeTkay,
«IIpokapuotnueckas kietka», «CoOBpeMEHHasi CHUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHHS 4YEJIOBEKAa MU YEIOBEKOOOpPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJOIMYECKHMX  HAXOJIOK  IPEJIKOB
COBPEMEHHOI0 4YelOBeKa», «llpeBHenmmue moam», «pesaue momu», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachh».

O6opynoBanue:  Mmymsiku — «lIpoucxoxkaenne  4denoBeka»  (OIOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJICHKH WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebna), TreoXpoHOJoruueckas Taonumna, Koyuiekiuusa «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHbIe U MPAKTUYECKUE PaOOTHI:

[Ipaktuueckas padota Ne 1. «M3yueHne uckonaemMbIx OCTaTKOB PACTEHUN H
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

7.3. Tema 3. Opranu3msl 1 OKpYy>Karolasi cpesa.

OKOJOTUs KAk HayKa. 3aJayd W pa3lielibl  dKOJOruu. MeTonbl
HKOJIOTHYECKUX MCCIEIOBAHUN. DKOJOTHUYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
YeJI0BeKa.

Cpenbl oOuTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonornueckue (¢dakrtopel. Kiaccudukanuss >5KOIOTHYECKUX (HAKTOPOB:
abnoTnyeckne, OWOTHYECKHE U AaHTPOIOTCHHbIC. JIeWCTBHE HKOJIOTHYECKUX
(GhaKkTOpOB Ha OPraHU3MBbI.

AOuoTtnueckue GakTophl: CBET, TEMIIEpaTypa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.

buonornueckue puTMBI.



buotnueckne  Qaktopel.  Bumbpl  OMOTHMUECKMX ~ B3aMMOJCHCTBHIL:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyaJllu3M, KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAuY€HHWE OWMOTHUYECKUMX B3aWUMOJCHCTBUW [UJIsl CYIECTBOBAHUS
OpPTraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKa3aTesn
NOMYJSIMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[MHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsausl.

JleMoHCTpauuu:

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

Tabmunpsl u cxemsl: kapta «lIpupoansie 30HbI 3eminy», «Cpeapl OOUTaHUS
opranusMoBy», «®doronepuoguszm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTU NOMYJIALNU UHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JIabopaTopHble U MPaKTUUECKUE PabOTHI:

Jlaboparopnas pabota Ne 3. «Mopdosoruueckue 0COOEHHOCTH pacTEHUM
U3 pa3HbIX MECT OOUTAHUS.

JIabopaTtopHas padota Ne 4. « BiusiHre cBera Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckass pabora Ne 5. «[logcuér TUIOTHOCTH MOMYJNAIMA pa3HbBIX
BHUJIOB PACTCHUIN.

7.4. Tema 4. CooO1iecTBa 1 3KOJIOTHUECKHE CUCTEMBI.

Coo0miecTBO Opranu3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHIOBasd,
MPOCTpPAHCTBEHHAs, Tpoduueckass (muimieBas). Bupabl-momuHantel. CBsA3U B
ouoreHo3e.

DKkoJyiornueckre cucteMbl (3kocuctemsbl). [loHsiTHe 00 »KOCHUCTEME U
ouoreoneHoze. DOyHKIUMOHATBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckue (muiLeBble) YPOBHU HKOCUCTEMBbI. [luilieBble 1€MW W  CETH.
OCHOBHBIE TIOKa3aTEeNIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE

nupamMubl: MPOAYKUHUU, YHCIEHHOCTH, Ouomacchl. CBONCTBA 3KOCUCTEM:



YCTOMYMBOCTb, CAMOPETYJISALMS, pa3BuTue. Cykieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTPONOTEHHBIE ~ IKOCHCTEMBI.  ATPO3IKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak ¢GakTop yCTOMYMBOCTH HKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYyenue B.U. Bepnanckoro o Ouocdepe. I'panHuiipl, coctaB U CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero QpyHkuuu. OcobeHHOcTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYeckoe paBHOBecM€ M oOpaTHasi CBS3b B
ouocdepe.

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

UYenoeyectBO B Oumochepe 3emiin. AHTPONOTCHHBIE HW3MEHEHHUS B
ouocdepe. 'modanbHbIE SKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHue HPUPOLBI 17} 4eJIOBEYECTBA. Coxpanenune
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallOHATBHOTO
yOpaBJI€HUsS MPUPOAHBIMU pECypcaMud U HUX UCIHOIb30BaHuE. JloCTHXKEeHUs
OMOJIOTHY U OXpaHa MPUPOJIBI.

JleMoHCTpauuu:

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

Tabnuiel u cxemsl: «llumessie nenu», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKocUcTEMA MHUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneHo3s Bomoéma», «Arpouenos», «lIpumepHsie
AHTPOITIOTEHHBIE  BO3JCHUCTBUS Ha nOpupony», «BaxHenmue HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi COCTABIISIONIAS
ounochepr», «DakTopsl Aerpaganuu nouBy», «llapaukoBeiil s3ddext», «DakTopbl
pPaZOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouochepbi»,

«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,



«KpyroBopot yrinepoaa B 6uocgepe», «KpyroBopot azora B mpupoae».

ObopynoBanue: Mojenb-anmnKanus « Tunuaasie OUOIICHO3bI», repOapuii
«PacTtutenbHble coo0IIecTBaY, KoJuiekuuu «buoienos», « Bpenurenn BakHeUIIux
CENIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapud U KOJUICKIIMM pACTeHUH W
JKUBOTHBIX, MPUHAJJIEKAIIME K PA3HBIM 3KOJIOTMYECKUM TpPYIIIIaM OJHOTO BH[A,
Kpacnas knura Poccuiickoit ®enepanmu, u300paxeHusi OXpaHIEMbIX BUIOB
PaCTEeHUN U )KUBOTHBIX.

8. [Inanupyemble pe3yabTaThl OCBOCHHUS MPOTrpaMMBbl 0 Ouosioruu (6a30BbIi
YPOBEHB) Ha YPOBHE CPEAHETO 00I1IeT0 00pa3oBaHUs.

8.1. CormacHo ®I'OC COO ycraHaBiaMBalOTCS TPEOOBAHMS K pe3yibTaTam
OCBOEHHUSl  OOydYaloIIMMHUCA MPOrpaMM CpelHero oomero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

8.2. B CTpyKType JMYHOCTHBIX pE€3yJIbTATOB OCBOEHHUS INpeaAMETa
«buonorusy BbIIENEHBI CIEAYIOIINE COCTABIIAIONINE: OCO3HAHUE O0YYarOUIMMHUCS
POCCHMCKON Tpa¥JaHCKOW HWJICHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOATENILHOCTH W CAaMOONPENENICHUI0, HAIMYUE MOTUBALMU K OOY4YEHUIO
OHMOJIOrMH, 1IEeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEU M HWCTOPUYECKUX TPAOULUUNA pPa3BUTHUSA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTH U CIIOCOOHOCTh  OOYYaroIUXCs
PYKOBOJICTBOBATbCSI B CBOEH  JIEATEIBHOCTH  LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPUCYIIUMH CHUCTEME OHOJOTUYECKOrO OOpa3oBaHUs, HaIHYUE
HKOJIOTUYECKOTO TPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh LIEIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

8.3. JInuHOCTHBIE  pe3yJbTaThl  OCBOEHUs  mnpenmera  «buonorus»
JOCTUTalOTCsl B €IMHCTBE Y4YeOHOM M BOCIHUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUU C TPAaaUUHUOHHBIMH  POCCUHCKHUMHU  COLIMOKYJIbTYPHBIMU,
UCTOPUYECKUMU U  JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, MPHUHSITHIMU B
oOlIeCTBEe MpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHUSI, CAMOBOCIIMUTAHMSI W CaMOpPA3BUTHS, Pa3BUTHS BHYTPEHHEN

MO3ULIMU JIMYHOCTH, IATPUOTU3MA, YBAXKEHHS K 3aKOHY M IIPaBOIOPSAKY,



YEJIOBEKYy TpyJa M CTapiieMy MOKOJICHHUIO, B3aUMHOTO YBAXEHUsS, OCpPEKHOTO
OTHOIIEHUSI K KYyJIbTYPHOMY HACJCIHI0 M TPAAUIUAM MHOTOHAMOHAIBHOTO
Hapoaa Poccuiickoit denepanuu, IpUpoIe U OKPYKAIOIIEN CPEE.

8.4. JInaHOCTHBIE PE3yNbTaThl OCBOEHHUs y4eOHOro mpemmera «bmomorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITOCOOHOCTH O0YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW MO3ULIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA ACATEIBHOCTH B IMPOLECCE pPeaau3allii OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOTO BOCIIUTAHHSL:

c(hOpPMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM O0YyYaloIIerocsi Kak aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, YBaKEHUE
3aKOHAa W MPaBOMOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JESATEIbHOCTH IPU CO3aHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENESATh COOCTBEHHYIO TMO3HIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YYHUTHIBATh B CBOMX JICUCTBHSIX HEOOXOJIMMOCTH KOHCTPYKTUBHOTO
B3aMMOJICHCTBUS JIFO/ICH C pa3HBIMU YOEKICHUSIMU, KYJIbTYPHBIMU LICHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTb K COTPYIHHYECTBY B IIPOLECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3aJad, YBAKHUTEIHHOE
OTHOIIEHHWE K MHEHUIO ONMOHEHTOB TMpPHU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

FOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU €S TEIIBHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUSL:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpaKIaHCKOU UAECHTUYHOCTH,



NaTpUOTU3MA, YBAXEHUSI K CBOEMY HApOJdy, UyBCTBA OTBETCTBEHHOCTU IEpe.l
Ponunou, ropmoct  3a cBOM Kpal, CBOXO PoanHy, CBOW S3BIK M KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHONIIEHWE K MPUPOJHOMY HACIECAUI0O U MaMSITHUKaM
MPUPOIBI, JOCTHXKEHUAM Poccun B HayKe, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyZe;

CIIOCOOHOCTh OIICHMBAaTh BKJAJ POCCUHCKUX YUYEHBIX B CTAaHOBJICHHE U
pa3BuTHE OWOJOTHMH, TMOHUMAHWE 3HAYECHHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaenHas yoexx1EHHOCTh, TOTOBHOCTD K CIIy>KeHUI0 OTEUYECTBY M €ro 3alluTe,
OTBETCTBEHHOCTH 3a €T0 CYy/Ib0Y;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHHS:

OCO3HaHHE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOJIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OLIEHUBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHME JINYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO OYIyIIIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pOAMUTENSM, CO3JAaHUIO CEMbU Ha
OCHOBE€ OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEMHOM XU3HHU B COOTBETCTBUU C
TpaauiusMu HapoaoB Poccuu;

4) 5CTETUYECKOT'O0 BOCIIUTAHUS

ACTETUYECKOE OTHONIIECHHWE K MHpPY, BKJIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUN;

MMOHMMAaHUE SMOIMOHATBHOTO BO3/ICHCTBUS )KUBOM MPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B pPa3HBbIX BUJIaX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOI JINYHOCTH;

5) pu3HIecKOro BOCIIMTAHUS:

MOHUMAHWE W peaju3alus 3J0pOBOTO U 0e30macHoro ooOpa3a KU3HU
(3mopoBOoe  TUTaHUE, COOJIOJICHWE TUTMEHWYECKHX TPaBWJI ©  HOPM,

cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyecKas



aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hHM3UUECKOMY U TICHXUYECKOMY 3I0POBBIO;

NOHUMAHHE LEHHOCTH NpPaBWJl HHAWBUAYAIBHOTO W KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHMWE TMOCJIECJCTBUNA U HEMPUSITHE BPEAHBIX MPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TpyAOBOTO BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOM M COLHAIBHOMU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3nyHbIM cepam mpodecCUOHATBHON NIEITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBHIOOp Oyaymiel mnpodeccud U Peau30BBIBATH
COOCTBEHHBIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) PKOJIOTMYECKOI'0 BOCIIUTAHUS:

AKOJIOTUYECKHU I11eJ1IecO000pa3Hoe OTHOIIEHHWE K TPHUPOAEC KaK HCTOYHHUKY
JKU3HU Ha 3emIle, OCHOBE €€ CYIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MNPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYXKaIOUIEN CPEIbl;

OCO3HaHME TJIOOATBHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM W MyTed ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpPUOOpeTaeMble MPU HM3YyYEHUU OHUOJIOTUHU
3HAHWST W YMEHUS TPU PEHICHHH TNPOOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM
MPUPOOIIOIL30BaHUEeM  (COONIOZICHUE  TPAaBWJI  TOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXpaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphl);

AKTUBHOE HENPUATHE JEHUCTBUM, MPUHOCAIIMX BPEHN  OKPYKAKOILIEU



IPUPOJHON Cpelie, YMEHHE MPOTHO3HPOBATH HEOIArOMPUATHBIE SKOJIOTHYECKHE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUN U NPEIOTBPAILAT UX;

HQJIAYUE  PA3BUTOrO  3KOJOTHYECKOIO  MBIIUICHUS,  HKOJIOTUYECKOU
KyJbTYpbl, ONBITA JEATEIbHOCTH 3SKOJOTMYECKOW HAIpaBICHHOCTH, YMEHHS
PYKOBOJCTBOBATbCSI UMU B ITO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIBLHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUECKOMN JESTEIbHOCTH SKOJIOTMUECKON
HaIPaBJIEHHOCTH;

8) IEHHOCTH HAYYHOI'O MO3HAHUS:

c(OPMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YHUTATENIbCKON KYJIbTYpbl KaK CpeICTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHuEe cneuu@ukyu OWOJIOrMM KaK HayKd, OCO3HaHue €€ poju B
(bOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
OpeJCTaBlICHUs OO0 OKpYXKaIIIeM MHUpPE KaK O €IMHCTBE IPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEM M pEIICHUH MpodsieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTHUHU JJIi COBPEMEHHOM LMBUIN3ALUU:
oOecrieyeHus: HOBOIO YPOBHSI pPa3BUTUSL MEAMILIMHBI, CO3/IaHUSA MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypCHble  NpoOJIeMbl  pa3BUTHUS
YEJIOBEUECTBAa, MMOMCKA MyTEe BBIXOAA U3 IJI00aJIbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlUOHAIBHOMY
UCIIOJIb30BAaHUIO TMPHUPOJHBIX PECYypcoB U (HOPMHUPOBAHHMIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHM OHMOJOTMUYECKUX 3HAHUW B LEIIX
NOBBIIICHUSI  OOILIEH  KyJbTYpbl, €CTECTBEHHO-Hay4HOH TIPaMOTHOCTH Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
pU U3y4eHUH OHOJIOTHH;

ITOHUMAHHEC CYIIHOCTH METOAOB IMO3HAHHA, UCITIOJB3YEMbIX B €CCTCCTBCHHBIX



HayKaX, CIIOCOOHOCTh HCIOJb30BaTh IMIOJIydaeMble 3HAaHUA [JIs aHaIM3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUpPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIB30BATh OMOJIOIMYECKUE 3HAHUS IS
pelIeHus Ipo0JIeM B PEATIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHWE LIEHHOCTU HAYyYHOH NESITEIbHOCTH, TOTOBHOCTH OCYLIECTBIISTH
IPOEKTHYIO U UCCIIEA0BATENbCKYIO I€ATEIbHOCTh HHANBUIYAJIbHO U B ITPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  O0pa30oBaHUIO H
caM000pa30BaHNI0, K AKTHUBHOMY IOJIYYEHHIO HOBBIX 3HAHUW MO OWOJIOTMH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

8.5.B mpouecce MOCTUXKEHUS JUYHOCTHBIX pPE3yJbTaTOB OCBOEHUS
OOy4arolMMHUCsT MporpaMmbl 1O OHMOJOTMM Ha YPOBHE CPEIHEro O0OIero
oOpa3oBaHMsl y OOYyYarOIIMXCs COBEPLIEHCTBYETCS SMOLMOHAIBHBIA MHTEIJIEKT,
Ipeanojararmii copMUpPOBaHHOCTD:

CaMOCO3HaHuA, BKJIFOYAIOLIETO CIOCOOHOCTb IIOHUMATh CBOE
HMOIIMOHAJIBHOE COCTOSIHME, BHUJAETh HANpPABJICHHUS pPa3BUTUA COOCTBEHHOM
HYMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpPETYJINPOBAHUs, BKIIIOYAOIIET0 CAaMOKOHTPOJIb, YMEHHME IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJanTUPOBAThCS K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIIOYAOIIEH CTPEMIIEHUE K IOCTHXKEHUIO LETH U
ycrnexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE JIE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEM;

AMIIATUH,  BKJIOYAIOLIEH  CHOCOOHOCTh  [MOHUMATh  AMOILIMOHAJIBHOE
COCTOSIHUE [JIPYyTMX, YYUTBHIBaTh €ro IpU OCYIIECTBIECHUN KOMMYHHKAIUH,
CHOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAIBHBIX  HABBIKOB,  BKJIOYAIOIIMX  CHOCOOHOCTH  BBICTPAMBATH
OTHOILIEHUSI C APYTMMHM JIIOJbMHU, 3a00TUTHCS, MPOSBISATh UHTEPEC U pa3pelaTh

KOH(JIUKTBHI.



8.6. MetanpenMeTHbIe  pe3yJabTaThl  OCBOCHHUS  Y4eOHOro  mpeaMmera
«buonorus» BKIIOYAIOT: 3HAYUMBIE [ (HOPMHUPOBAHHMS MHUPOBO33PEHUS
OOy4YaroNIMXCcs MEKIUCHUIIIMHAPHBIE (MEXKIPEIMETHBIE) 00IIeHAYYHbIE TIOHSTHS,
OTpaXaloIlllMe IEJOCTHOCTh HAYyYHOW KapTHHBI MHpa W CHeuu(uKy MeTOJ0B
MO3HAHUS, UCTIONB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIUs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCICNOBAaHUE, HAOIIOJIEHUE, W3MEpPEHHE, HKCIEPUMEHT W JApPYTUX),
yHUBEpCalbHble Y4eOHbIE JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,
PErYJISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHLIMH OOYy4YaloIIUXCsA, CIOCOOHOCTh
oOyuaromxcs UCIIOJIb30BATh OCBOCHHBIE MEXIUCITUTUTMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W YHUBEpCAJIbHbIE y4deOHBIE JEHUCTBUS B
MO3HABATENILHON M COLUANIbHOM MpPaKTHKE.

8.7. MetanpeamMeTHbIE pe3yIbTaThl OCBOECHUS MIPOrPaMMBbI CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPaXKaTh:

8.7.1. OBnazeHue  yHUBEpPCAJIbHBIMH  Y4YEOHBIMH  TO3HABATEIHHBIMU
JNEUCTBUSIMHA:

1) 6a30BBIC JIOTHICCKHUE TCHCTBUS:

CaMOCTOSATENIbHO  (OPMYJIIMPOBAaTH M aKTyallu3MpOBaTh  IpoOiIemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh TMPU OCBOCHUU 3HAHUWA TPHUEMBI JIOTMUECKOTO MBIITUICHUS
(ananu3a, cuHTE3a, CPaBHEHUS, Ki1acCU(pUKaAIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOIOTHYECKUX TOHATHH (BBIACIATh UX XapaKTEepHBIEC MPU3HAKH, YCTAHABIUBAThH
CBSI3U C IPYTUMH TTOHSTHUSMH );

OTIPENCTIATh IeNN JEATEIHHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHH WX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

MCIIOJIH30BaTh OMOJIOTHYECKUE TTOHSATHUS JIJIsT OOBSICHEHUS (DAKTOB U SIBJICHHIMA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKUE PACCYXXJEeHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, TIO

aHAJIOTUH), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEUYHMS B paccMaTpUBAEMBIX



SBJICHUSIX, (DOPMYJIMPOBATH BBIBOBI U 3AKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJEJBbHBIE  CpPEACTBAa  JUIsl  IPEACTABICHHS
CYILIIECTBEHHBIX CBSI3eH M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHUs MPOOJIEMBbI ¢ YUYETOM aHAIU3a MUMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JIESITEIBHOCTh, OLEHHUBAaTh COOTBETCTBHUE
pPE3yNbTATOB LIEISAM, OLIEHUBATh PUCKHU MOCIIEICTBUN J€ATEIbHOCTH;

KOOPJMHHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSX pEAJbHOIO,
BUPTYAJIbHOTO ¥ KOMOWHUPOBAHHOT'O B3aWMOJICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBIILIEHUE TPU PEUIEHUH KU3HEHHBIX MPOOJIEM;

2) 6a30BbI€ UCCIIEIOBATEIBCKUE ACUCTBUS:

BJIQJCTh ~ HaBBIKAMU  Y4YEOHO-HCCIEOBATEIbCKOM M TMPOEKTHOU
JIEATEIIbHOCTH, HAaBBIKAMH pa3pelleHusi MpoosieM, 00aaaTh CHOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELICHUS MPaKTUYECKHUX
3aJ1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

UCIIOJb30BaTh PA3JIUYHBIE BHUABI JEATEIBHOCTH [0 MOJYYEHHUIO HOBOTO
3HaHUS, €ro HUHTEpPIpeTalnH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Y4YEOHBIX
CUTYallUsIX, B TOM YHMCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIBHBIX MPOEKTOB;

(dbopMHUpOBATH HAYYHBIN TUIT MBIIUICHHS, BIaI€Th HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (POPMYJIHpPOBaTH COOCTBEHHbIE 3aJayd B 00pa30BaTEIbHOU
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlU3UpoOBaTh 3ajayy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIWUTh apryMEHThI [JIsl JOKa3aTelIbCTBa
CBOUX YTBEPKJICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBaTh IMOJYYEHHbIE B XOAE PEIICHHS 3aJayd pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX

YCIIOBUSIX;



JaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJIAThH LIEJICHANPABIECHHBIN MOMCK MEPEHOCa CPEICTB M CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAaHUS B MO3HABATEJbHYI0 M NPAKTUYECKYIO O00JacTH
KU3HEIESATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, NPEAJaraTb OPUrHHAIbHBIE MOJAXObl U PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOIYCKAIOIINE albTePHATUBHbBIC PELLICHMUS;

3) pabota ¢ uHpopmaIuen:

OpUEHTHUPOBAThCA B PA3IMYHBIX HCTOYHHUKAX HHPopManuu (TEKcTe
y4eOHOro 1nocodusi, Hay4HO-MOMYJISIPHOM JIUTEpaType, OMOJOTHUYECKUX CIOBAPSIX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBaTh
MHGOPMAILIMIO Pa3IMYHbIX BUJOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JTOCTOBEPHOCTh W HENPOTHUBOPEUYHUBOCTB;

(opMyIHpPOBATH 3aMIPOCHl U MPUMEHATH PA3JIMYHBIE METOJIbI IIPU MOUCKE U
orbope Ouosornyeckoil mHpopMaluu, HEOOXOIUMOM I BBIMOJIHEHUS y4EOHBIX
3ajady;

npuoOpeTaTh OMBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (QOpMYy  IpEICTaBICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduku, 1UarpaMMbl, TaOJUIbI, PUCYHKU
H Ipyroe);

UCIIONIb30BaTh HAyYHBIM #A3BIK B KayecTBE CpeACTBAa Ipu paboTe ¢
Ovonornyeckod HHPOpMaLME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHYeCKUe 3HAKH U CUMBOJBI, (OpMyIibl, a00peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaTIJISIHOCTH;

BJIa/JIETh ~ HaBbIKAMU  paclo3HaBaHWs M 3alUThl  MH(pOpPMALUH,

MH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.



8.7.2. OBnageHue yHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMU JEHCTBUSAMM:

1) oOmienwue:

OCYUIECTBJISITh KOMMYHUKAIlMM BO BceX cdepax IKU3HU, aKTHUBHO
y4yacTBOBaTh B JMAJOre WM AUCKYCCHU MO CYIIECTBY OOCYXKIaeMOW TEMbI
(yMeHue 3a/1aBaTh BOIMPOCHI, BHICKA3bIBaTh CYXJACHUS OTHOCUTEIHHO BBITIOJIHEHHUS
npeajiaraeMoi 3a7aun, YYUThIBATh MHTEPECHI M COTIACOBAHHOCTD MO3UIIMM IPYTUX
YYaCTHUKOB JMAJIOTa WK JUCKYCCUN);

pacno3HaBaTh HEBEpOAJIbHbIE CPEJCTBA OOIICHMS, MOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYaIlWH,
YMEThb CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh PA3JIMYHBIMHU CIIOCOOaMH OOIIEHHS U B3aUMOJIEUCTBUS, IOHUMATh
HAMEPEHUS IPYTUX JIIOJICH, POSIBISITh YBAKUTEIHHOE OTHOLIIEHHE K COOECETHUKY
U B KOppPEKTHOU hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

2) cOBMECTHAsI JeATEIbHOCTb:

MOHUMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIANBUAYATbHON
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPHU peLICHUH yueOHOM 3a1a4H;

BBIOMpATh TEMAaTUKy W METOIbl COBMECTHBIX NEHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 4JIeHa KOJIJIEKTUBA,;

OPUHUMATH Il COBMECTHOM JESITENhbHOCTH, OPraHU30BBIBAaTh U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ NOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenenartb pojid ¢ Y4YETOM MHEHHH Y4YaCTHHKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIaJa M KaXJIOTO yYyaCTHHMKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HWJEH C TMO3UIMH HOBHU3HEI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIICCTBJIIATL ITO3UTUBHOC CTPATCTHUYCCKOC TIIOBECACHUE B Pa3IMYHbIX



CUTYaIUsIX, IPOSIBIATH TBOPUYECTBO U BOOOpakeHHE, ObITh HMHUIIUATUBHBIM.

8.7.3. OBnageHne yHUBEPCAIbHBIMU PETYJIATUBHBIMH JIEHCTBUSIMMU:

1) camoopranuzanusi:

HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS ISl BBISABICHHUS MPOOJEM U HX
pElIeHUs] B )KMU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKMX 3HAHUU IIEJIEBBIE U CMBICIOBBIE
YCTAaHOBKHA B CBOMX JECHCTBHUAX M MOCTYIKAX IO OTHOLIEHUIO K JKMBOW MPHUPO/IE,
CBOEMY 3/I0POBBIO U 3[J0POBBIO OKPYXKaIOLIUX;

CaMOCTOSITENIBHO OCYLIECTBIIATH IMO3HABATEIBHYIO JNEATEIBHOCTD, BBISBIISITH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITEJIbHO COCTaBJATh IUIAH pEIICHHUS NpoOJeMbl C  Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeAMETa HA OCHOBE JIUYHBIX MPEIIOYTECHHUI;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO W TMPOSBICHUIO IIUPOKON SpYIULUHU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIN H
KYJIbTYPHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMM  TO3HABAaTEJIbHOM  pediaekcuu KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, WX PE3YJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsi OIEHKH CUTyalluu, BbIOOpA
BEPHOIO PEILICHHS;

OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

OPUHUMATh MOTMBBI M apryMEHTBl JPYyTHX MPH aHaJIU3€ pPE3yJIbTaTOB



JEATEIIbHOCTH;

3) nmpuHATHS ce0s U APYTUX

NpPUHUMATh ce0sl, MOHWMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

MpUHUMAaTh MOTHUBBI M apryMEHThl JPYTHMX MOpPH aHajdu3e pe3ysbTaToB
e TEeIbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOro YEIOBEKA.

8.8. IlpenmetHbie pe3ynbrarhl ocBoeHHUs mpopamMMbl COO mo O6uojI0oruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, UHTEPIIPETALIMN U
peoOpa30BaHUI0 3HAHUM, BUJBI JCSITEIBHOCTH IO MOJTYYECHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE€ B pPEATbHBIX
JKU3HCHHBIX CUTyaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pe3yibTaThl MPEACTaBICHHBI 10 TOAaM O0yUEHHUS.

8.9. IlpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B
10 knBcce DOJKHBI OTPAXKATH!

c(hOpMHUPOBAHHOCTh 3HAHUHN O MECTE U POJIM OMOJIOTHU B CUCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHUpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOrWH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COACpKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSTHM:
KW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMeH BEIIeCTB U TMpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOpETyJIsIIus), YPOBHEBAsI OpraHU3AIUs JKUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PEMPOAYKIIHS ), HACTEICTBEHHOCTh, U3BMEHYMBOCTD, POCT U
pa3BUTHE;

YMEHUE Wu3JIaratb OWOJOTHYECKHE TeOopHuH (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajJbHas JO0rMa MOJICKYJISIpPHOM  OHWOJIOTMH), 3aKOHBI
(I'. Mennens, T. Moprana, H.J. BaBunosa) u yuenus (0 IieHTpax MHOTO0Opa3us U

MPOUCXOXKICHUSI KyIbTYypHbIX pacTeHuid H.. BaBuioBa), onpeaensiTe rpaHUIbl UX



NPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJICTh METOJAMU HAYyYHOTO MO3HAHUs B OWMOJIOTUU: HAOMIOIECHUE
U ONMCAHME JKUBBIX CHCTEM, NPOLIECCOB U SIBICHUMN, OpraHU3alusl U MPOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIECIYEMbIMU BEJINYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
PE3yJIbTaTOB, UCIHOJB30BAHHBIX HAYYHBIX NOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAaHUU IOJyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCNATH CYIIECTBEHHbIE IIPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IIPOLIECCOB: OOMEHAa BELIECTB M NMPEBpPALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTUYecKoro OOMEHa, XEMOCHHTE3a, MHUTO3a, MeWo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHUE MPUMEHAThH MOJTYYEHHbIE 3HAHUS AJI OOBSICHEHUS OMOJIOTMYECKHUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOU
KU3HU C IeJbl0 oOecrieueHus: Oe30MacHOCTH CBOErO 3/10pOBbSl U 3/10pPOBbS
OKpPYXAaIOLUX JOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KAIOIIEH
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpPEMEHHOW  OHMOJIOTHH U OWOTEXHOJIOTMH  AJs  palMOHAIbHOIO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh JJIEMEHTapHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- H
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHuEe, COCTaBIATh CXEMbI
MOHOTMOPHUIHOTO CKpPEIIMBAHUS JUIsl NPEICKa3aHusl HaCleIOBaHUSA MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBIMOJHATh Ja0OpaTOpHble M MpaKTUYECKHe paboThl, COONIOAATH
npaBuia mpu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUECKU OLEHWBAaTh M HHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMSI, BKIIIOYAIONIIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(OPMALIMU, HAYYHO-MOMYJISIPHbIE

MaTepI/IaJ'IBI), 9THYCCKHEC AaCIICKTLEI COBPEMCHHBIX I/ICCJ'IC,Z[OBaHI/Iﬁ B 6I/IOJ'IOFI/II/I,



MeAUINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000111ast OMOJIOTHUECKYI0 UH(POPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB, IPAMOTHO
UCIT0JI30BaTh MOHATUIHBIN armapaT OMOJOTUH.

8.10. [IpeameTHBIC pe3ynbTaThl OCBOCHUSI yueOHOTO mpeameTa «buomorus»
B 11 Kacce TOJKHBI OTpaXKaTh:

c(OpMHUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX y4YEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIUMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3aa4;

YMEHHUE PACKPBIBaTh COJEP)KAHHE OMOJIOTMUYECKMX TEPMUHOB M TMOHSTHI:
BUJ, TIONYJIALKSA, TeHO(OH, dBOIIONUS, ABIKYIINUE CUIIbI ((haKTOPbI) IBOJIIOLNUH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHUE, SKOJIOTMUYECKUE (DAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLUEHTbl, UENu MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

YMEHUE WU3Jararb OHOJIOTMYECKHE TeOopuH (PBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs SBOJIOIMH), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apogasimeBoro cxoactBa K.M. bapa, uepemoBanusi TJIaBHBIX HaIpaBICHUN U
nyteit sBomtonnu  A.H. CeeprioBa, ydenuss o Ouocdepe B.U. Bepuanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIAJIETh METOAAMHU HAYyYHOI'O MO3HAHUS B OMOJIOTMM: HAOIIOACHUE
U OINHUCAHUE JKUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJIOTMYECKOTO  DIKCIEPUMEHTAa,  BBIIABWKEHHUE  TUIIOTE3bl,  BbBISBICHHUE
3aBUCUMOCTH MEX]y MCCIIEyEeMbIMH BEJIIMYMHAMU, OOBICHEHHE MOITYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBbIE TPU3HAKUA CTPOCHUS OHOJIOTMYECKUX
OOBEKTOB: BHJOB, TMOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,

6I/IOFGOHCH030B N DBKOCHCTEM, 0COOEHHOCTH IMpOICCCOB: HaCJICACTBEHHOMU



U3MEHYUBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHMsI, MPUCIOCOOICHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOTHMUECKHX (HAKTOPOB Ha OPraHU3MbI, MEepeHoca
BEIIECTB W TIOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yYMEHHUE MPUMEHSTh MOJyYeHHbIC 3HAHUS ISl OOBSICHEHHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, JUISl NPUHATHS NPAKTUYECKUX PELICHUHA B IOBCEIHEBHOU
XKU3HH C IIeJbl0 obOecreueHusi O€30MacHOCTA CBOETO 370POBbS M 3J0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOT'O IMOBEJICHUS B OKPY’KAIOIIEH
OPUPOAHON cpele, MOHMMaHUuE HEOOXOJIMMOCTH HCHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAallMOHAJIBHOTO MIPUPOI0IOIB30BaAHUS;

YMEHHUE pelliaTh 3JeMEHTapHbIE OMOJOTMYECKUE 3a/1a4, COCTABIIATh CXEMBI
NepeHoca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH MTUTaHUS);

YMEHHE BBINOJHATH JAa0OpATOpPHbIE U MPAKTHUYECKHE PadOTHI, COOJIIOJATh
npaBuia npu padbote ¢ ydeOHbIM U JTa0OPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKU OLEHUBAaTh W MHTEPHPETUPOBATH HH(POpPMALHIO
OMOJIOTMYECKOTO  COJAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOoBOW MH(pOpPMalMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  pacCMaTpUBaTh  TrJ00aJbHBIE  DKOJOTUYECKUE  TPOOIEMBbI
COBPEMEHHOCTHU, (()OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE M YCTHBIE COOOILEHUS,
000061m1ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO

MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.



