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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS y4eOHOro MpeaMera
«buonorusn»  coctaBwiIM: KoHIentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIeil, CoJlepaHusl, pe3ylbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
oOmrero oopazoBanus B Poccuiickoit denepanum, a TakyKe MOJI0KEHUS O CIeIIUPUKE
Ouonornu, €€ 3HAYCHUH B TO3HAHUHM >KMBOW TPHUPOABI U OOECIeueHUU
CYLIECTBOBAHMS UeJIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM IOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Ouosoruu 1aé€t NpeacTaBICHUE O LeNx, 00 00IIel cTpateruu
oOy4eHus1, BOCIUTAHUS 1 Pa3BUTHsI 00yUaIOLIUXCA CPEACTBAMH Y4eOHOTO ITpeMeTa
«buonorusy, onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, €0 CTPYKTYPY,
pacmpeneneHue Mo pasieliaM M TeMaM, PEeKOMEHAYEMYIO IOCJIeN0BaTeIbHOCTD
U3y4YeHUsl y4eOHOro MaTepualia ¢ y4€TOM MEKIIPEAMETHBIX U BHYTPUINIPEIMETHBIX
CBsA3€H, JIOTMKH 0Opa30BaTENbHOIO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEM
o0yyJarommxcs.

B nporpamme o 61010THHN TaKKe YUUTHIBAIOTCSA TPEOOBAHUS K TIIAHUPYEMbBIM
JUYHOCTHBIM, METAaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUs B
dbopmupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIHLHOM
JEATeIIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJOTMYECKOr0 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
POCMATPUBACTCS HAMpPAaBICHHOCTh HAa Ppa3BUTHE 3HAHWM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XKU3HH U OEpeKHbIM OTHOILLIEHHUEM K OKpYXKarolled NPUPOAHON Cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHH KMBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCETHEBHOM JKU3HU JJISl PEIICHUS MPUKIIAIHBIX 3324, B
TOM 4YHCJE: TMPO(OUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMUI YEOBEKA, MEIUKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJ1eCO00pa3HOTro
TOBEJICHUS B OKPYKAIOWIEH MTPUPOIHON CpeAe, aHAIN3a BIMSHUSA XO3IMCTBEHHOM
JESITEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIHBIX U MCKYCCTBEHHBIX YKOCHCTEM.



VYcuneHnne BHUMaHUS K TPUKIAJAHON HAMpaBIEHHOCTH Y4eOHOro IMpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUeHHUS YCIIOBUH JISI PELICHHS
OJIHOM M3 aKTyaJbHBIX 3aJa4 IIKOJLHOTO OMOJOTUYECKOro 00pa30BaHMs, KOTOpas
npeanosiaraer (GpopMupoBaHue y oOy4arouIuxcsi ClOCOOHOCTU aJanTHUPOBATHCS K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa obecnieunBaeT (GoOpMHUpOBaHUE Yy OOYyYarOUIUXCs MPEICTABICHUNA O
HAyYHOM KapTHUHE MHpa, paclIupsieT U 0000IIaeT 3HaHUSI O KUBOM mpupoje, e
OTJIMYUTENbHBIX TPU3HAKaX — YpPOBHEBOW OpraHW3alldd U HBOJIIOIUHU, CO3JAET
yCIOBUSL  JJIs:  TIO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (OPMUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0O€30MacHoro oobpasa
YKU3HHU, SKOJOTMYECKOI0 MBIIUIEHHUS, LIEHHOCTHOT'O OTHOILLIEHUS K KUBOH MpHUpoe
U YEJIOBEKY.

Bonbiroe 3HaueHrne GMOIOTUSI UMEET TAKXKE ISl PEUICHHS] BOCTIUTATENBHBIX U
pa3BUBAOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3aLUU
oOyuaronuxcs. M3ydenue 6mosorun odecrneyuBaeT yciaoBus sl (popMupoBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhl, CIIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
MPECTaBICHUSAMH U3 APYTUX yUSOHBIX MMPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHUH U
reorpaguu. Ha3paHHble TONOXKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COAEpKAHMS, IMPEICTABICHHOIO B MPOrpaMMe IO
OHnoNIOTHN.

OT60p coxaepkanus yueOHoOro npenmera «buosnorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPAa3HOrO0 MOJXO0Jla, B COOTBETCTBHH C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIONME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
JKU3HU U TPaKTUUYECKOM AesiteabHOCTH. Oco0oe MECTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COACPKAHMSI, KOTOPHIE CIyKaT OCHOBOM st GOpMHUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOTNYECKOro 00pa3oBaHMsl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTHM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorusn»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
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HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemayn, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ne OpPraHuYecKOro MHUpay,
«IBOIIONUS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3alMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a3oBom
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHE OOYYaIOIIMMHCS CHUCTEMBbI 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIllUX OCHOBOU
Uit (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM pPa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue y OOy4YalOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTUY HAYYHBIX B3TJBIIOB, WAEH M TOAXOJOB K HM3YyYCHUIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHS OPTaHU3alUY;

CTAaHOBJICHHE Yy oOOydJarommxcst oOmeil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa >KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUH U OTIBITA, MOTYYEHHBIX IPU U3YUEHUN
OnoorNy;

dbopMmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTI0OICHUS DTUYECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0BaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUIsI TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEel cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.



B cucreme cpemnero oOmiero o6pasoBanus «buomnorus», mzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIBHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaAMEeTHOM 001acTh « EcTeCTBEeHHO-HAYUYHBIC TIPEIMETHIY.

Jl1st m3ydeHusi OMOJI0TuU Ha 0a30BOM YPOBHE CPEIHETO 00IIero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenenO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduei, STUKOM, 3CTETUKON U MPaBOM.
Posb 6uonoruu B hopMupoBaHUM COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTMYECKHUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMIMCaHUE,
U3MepeHue, KilaccupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapsun, I'. Menaens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktnueckass padora Ne 1. «Jcnonb3oBaHue pa3IUYHBIX METOAOB MpPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. OTinuue
YKUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOoOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCEpHBIH.

JdeMoHCTpauu:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMUYECKHE BJIEMEHTBHI: MaKpPODJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEepaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEPAJIbHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.
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depmeHThI — OHoIOrHUecKue Kataau3aTopbl. CTpoeHue GpepMeHTa: akTUBHBIN
HeHTp, cyoOctpatHas crnenuduuHoctb. Kodepmentsl. Butamuubl. Otnnuus
(GbepMEHTOB OT HEOPTraHUYECKUX KAaTau3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposa, JlakTo3a) MW ToOJMCaxapulbl (Kpaxmaj, TJUKOreH, UEeJUII003a).
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodoOHble  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yTJE€BO0B, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenne nu pynkuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[utonorus — Hayka o kieTke. KiietouHas Teopus — nmpuMep B3auMOIEHCTBUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Kretka kak nenaoctHas xkuas cucrema. OOniye nprusHaky KJIETOK: 3aMKHYyTast
HapykHas memOpana, Moiekynsl JIHK kak reHerumdeckuil ammapar, cucrema
CUHTE3a Oerka.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSI PACTUTEIIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MITMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [{utomnasma u eé
opranouisl. OnHoMemOpanHbie opraHouabl kietku: OIIC, ammapar [Nonbmxu,
TM30COMBI. [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxknenne MUTOXOHApWM u TuiacTua. Buner mmactun. HememOpanHbie
OpPraHoOu/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKHA. OyHKIIMU OPraHONI0B KJIETKU. BKiItoueHus .

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sAapa: saepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®panknun, K. M. bap.

Junarpammel: «PacnpeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BoJIbI», «brocunTes Oenka», « CTpoeHue MOJIeKyJIbl OeKay,
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«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAb, «JIMIuap».

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOMIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbhl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlabopaTopHas pabGota No 2. «/3ydyeHue CTpOeHHsS KIETOK pacTEHUH,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OMHUCAHUEY.

Tema 4. 7KusHeaesTeJIbHOCTb KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabor3ma.

Turnbel oOMeHa BelecTB: aBTOTpoGHBIN U reTepoTpodHbii. Poibk ¢hepMeHTOB B
O0OMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emiie. BausiHue ycnoBuid cpeibl Ha (POTOCHHTE3 U CIOCOOBI MOBBILLIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAUEHHE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMPOBAHHE SHEPTUHU B KIIETKE. DTalbl SHEPreTUYECKOro ooMeHa. I mukonus.
bpoxxenne u ero Bunbl. KucnopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh IHEPIrETUIECKOTO OOMEHA.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHeTudeckoil mHPOpManMu B KIETKE. | €HETWYECKUd KOJ U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢hopmbl sxu3HU — BUpyChl. Uctopust oTkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
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Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo36yautens CIIN/a.
OOpaTtHass ~ TpaHCKpUIlHMs, peBepraza W uHTerpasa. lIpodunakrrka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUIY,
«HepreTudeckuii oOMen», «Ximopormiacty, «Potocuntes», «Crtpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenue u xuzHeHHbM nukia Bupyca CIIN/a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmaukanuu «Yapoenne IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHHe KIETKU», Mojiesb cTpykTyphl JTHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JumiouaHeIi W TaluIOMJHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKU CMBICI MUTO34.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3MHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- KW MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUE. VICKyccTBEeHHOE KIOHMpPOBaHUE
OPraHUu3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJOTO.

Meito3. Cranuu meio3a. IIpoueccel, npoucxonsdiine Ha CTagusx MeHosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOTMYECKUI CMBICT H
3HA4YCHUE MENO03a.

["ameTorenes — mporiecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHHKU U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOICHE3.
OcoOeHHOCTH CTpOCHHUSI SMIICKIETOK U crepmMaTo30uaoB. OII0J0TBOPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pas3BuTHEe (OHTOTE€HE3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOJieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
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MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsMoe (IMUMHOYHOE). BrusHue
CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubr U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukamus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsaMoe pa3BUTHEY, «]'ameToreHes y MIEKONUTAIOIIUX U
4esnoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOII, MHUKPOTPENapaThl «CniepmaTo30uapl
MJICKOITUTAIOWIETOY, «SHIEeKIIeTKa MIeKonuTaroumeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «/leieHue KIeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

JlabopaTopHas pabora Ne 3. «HaOmromenwe MHUTO3a B KIETKAX KOHYHMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy.

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOCHHUSI TMOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMApATAX ).

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3Butus reHeTUKU. Poibs nurtosioruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPUIO0JIOTHYECKUM,
HATOI€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKH1). (OCHOBHBIE T€HETHYECKHE
NoHATUS. ['eHeThYecKkass CHMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUS MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH paCIICIICHU MPU3HAKOB. [ unore3a
YUCTOTHI raMeT. [1oHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAaCIeIOBaHUS
npu3HakoB.  [lUTOoreHeTHMYeCKHEe  OCHOBBI  JUTHOPHUAHOTO  CKpEIIUBaHUS.
Ananusupyrolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOIET0 CKPEITMBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerienHoe HacneaoBaHue npusHakoB. Pabora T. Moprana 1o cuierieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapyIeHue cuensieHns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCKne KapThl.
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['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCOMBI. ['omorametrHeie M reTeporaMeTHbie OpraHu3mbl. HaciienoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpHUBasl.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK M HX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYHMBOCTh. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOW
W3MEHYMBOCTU. MyTallMoHHasi U3MEHUYMUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U mpuunHbl MyTaluii. MyTtareHHbie (GaKkTOpBbl.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIbIO
[T11{P-anam3a. HacmencTtBennnsie 3a00JicBaHUS dYeJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKUE. 3HAUYCHUE MEAUITMHCKOMN
TE€HETUKH B MIPEJOTBPAICHUHY U JICUCHUN T€HETUUYECKUX 3a00JIeBaHUM YeToBEeKa.

JemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €TO IIUTOTCHETHYECKast
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «JlurubpunaHoe ckpemmBanuey, «LluTonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeIuBaHusm», «Menosy», « B3anmMoaencTBue aielibHbIX T€HOB», «I eHeTnueckue
KapThl pacTEHUH, )KUBOTHBIX M 4eJOBEKay, «I eHeThka moJia», «3aKOHOMEPHOCTU
HACJICIOBAHUS, CIEIJICHHOTO C MOJIOM», «KapHOTUIBI YelOBEKa U KUBOTHBIX),
«Bunpl uzmeHunBoCTHY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpymm KpoBmw», «MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: MoAeNU-amIMKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
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XPOMOCOMY, MUKPOCKOT M MUKpoTipenapar «J{po3oduinay (Hopma, MyTanuu Gopmbl
KpBUIbEB U OKPACKH Telia), repoapuii «I'opox moceBHOM».

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlaGoparopHass pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUAHOIO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOEHUE BapUALMOHHOIO Psi/la U BapUALMOHHOW KPUBOW».

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktueckass pabora Ne 2. «CocraBieHue W aHaIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOKICHUE CEIEKUUU U JTOMECTHKALUS.
VYyenue H. U. BaBuiioBa o LeHTpax NPOUCXOKACHHUSI U MHOTO00pa3usl KyJIbTYPHBIX
pacteHnii. LIeHTpbI MPONCX0XKAEHUS TOMAIIHUX KUBOTHBIX. COpT, MOpoaa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi 1 MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU pPACTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. bIuM3KkopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otpanénnas rudbpuauzanus u e€ ycrnexu. MIckyCcCTBEHHBIN MyTareHes U MoJiyueHHe
NOJIUTIONIOB. JIOCTHKEHNS CENEKIIMH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomobunantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxeHepus. Kinerounbsle KyabTypbl. MUKpPOKIOHAIBHOE PAa3MHOXEHUE PACTEHUH.
KionupoBaHue BBICOKONMPOAYKTUBHBIX  CEIBbCKOXO3SUCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. BanoBay,
«lomumnongus», «OObEKTHl OuOTEeXHONOTUW», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOZ0OB U KOPHEIIJIONOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repoapuii «CelbCKOX03IHCTBEHHBIC PACTESHHUS.

JlabGopaTopHbie U MpaKTHYECKHE PadoOThI:
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Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHUS CEJIEKIMH PAacTeHUH M
KHUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATEbHBIM  Y4acCTOK, B TEIUIMYHOE XO34MCTBO, JTabOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBoMOIMU. [laneoHTONOrMYECKHe: MOCIEI0BATEIbHOCTh
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3UUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBWOKyIIME CHIIBI DBOJIIOLNMM BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsnusa kak eIMHUIA BUIA U SBOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M30J41ust 1 MUATpalus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT ABOJONUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBononusi. DopMbl  IBOMIOIUMU:  (UIIETUYECKasd, JTUBEpPreHTHas,
KOHBEPTEeHTHAs, apajuiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crienuanu3anus. AIanTUBHAS padalysl.
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JlemoHcTpanum:

[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, O. I'ekkenb, @. Mroinep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHuyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbObI 32
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHuoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsiuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3b», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymue cuibl 3BoOIMK», «Kapra-cxema wapuipyrta mnytemecTBus Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuEe», «lIpucrnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHYECKOE BUAO0OOPAZOBAHUEY.

O0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKpPAacKH,
HA0Op IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alUTHBIX HTPUCIIOCOONECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wMupa, KojuleKuus «@DOpMBI COXPAHHOCTH
VCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpécr
XpOMOCOM», BIaKHbIE IIpenapatsl «PazBurue HacekoMoroy», «Pazpurue msarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MmyTauuu GopMbI KPbUIbEB U OKPACKH TENA).

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

Jlabopatopuass padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO».

JlabopaTtopHas pabota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HU Ha 3emuie.

JlonaydHble TpEACTaBICHUS O 3apPOKICHMM XWU3HU. HaydHble THIOTE3BI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMusi. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEpUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON dBOMOINY. HavanpHbIe dTansl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE IIPOTOKJIETKH. [lepBble KIIETKM M HX DSBOJIOLMA.
®opMHUpPOBaHUE OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuoaaM. Karapxen. Apxeickas u
npotepo3oiickas dpel. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3o0Mckas 3pa W €€ mnepuoAbl: MAJICOTCHOBbIM, HEOTCHOBBIM,
AHTPONOTE€HOBBIM.
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XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [T0osiBJIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHUE HIBONOUUA. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHM YeJIoBeKa. MeToabsl HW3ydeHusi aHTponoreHesa. (CxoncrtBa u
pa3Inyus 4€JIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBrkymue cuibl ((pakTophl) aHTpororenesa. HacneacTBeHHas ”3MEHUYMBOCTh
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, U3TOTOBICHUE OPYIUi
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YemoBek npsaMoxonsiini, YeloBek HeaHAEpTAIbCKUM, UYenoBek
pa3ymHblii. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHMS, 00JIaCcTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpa3umiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpualbHAas),  MOHIOJOUJHAS
(a3maTcko-aMmepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Muwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEeUHON cHUCTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kieTtka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AaHATOMHMYECKMX 4YEpT CTPOCHHUS YEJIOBEKa U YEJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJCOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAEpTalblla, KPOMAaHbOHLA), CIEHKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PACTCHHUH U
YKUBOTHBIX B KOJUIEKLIUSAX).
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OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJorus KaK HayKa. 3a1aud U pa3feibl IKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCJIET0OBAHNI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (aktopel. Knaccuduxanus sxonornueckux ¢GakTopos:
abuoTtnyeckue, OHMOTHMYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckue akTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, CUMONO3 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHue OMOTHMYECKHMX B3aMMOJCHCTBHM [JIs1 CYIECTBOBaHHUS OPIaHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. JJmHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, D. I'ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llonmymsauum», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlaGoparopHas padota Ne 3. «Mopdonornueckue 0COOEHHOCTU PaCTEHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusiHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTeHUu».

Tema 4. Coo0mecTBa ¥ 3K0JIOrH4YeCKHE CUCTEMBbI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckass (mumenas). Buapl-momuHanTtel. CBsizu B
ouoneHose.
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DKkoJiorudeckne CHUcTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ounoreonenoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEHIECTB U MOTOK HEPIUU B HKOCUCTEME.
Tpoduueckue (nuiieBbie) ypoBHH dKocucTeMbl. [TuieBsbie nienu u cetu. OCHOBHbBIE
MOKa3aTelld 3KOCUCTEMBbL: OHOMacca, MPOAYKIUSA. OKOJIOTMYECKHE MHPAMHIIbL:
OPOAYKIIMM, YHCICHHOCTH, OuoMacchl. CBOMCTBAa SKOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsinus, pa3putie. CyKieccusl.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOrE€HHBIE  IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroiunBocTH 3KocucTteM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocdepnl. XKupoe BemecTBO u ero QpyHkuuu. OcobeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHHs B Ouocdepe.
['moGanbHbIE PKOJIOTHYECKHE TTPOOIISMEL.

CocyuiecTBoBaHHE IPUPOJIBI U yenoBeuecTBa. CoxpaHeHue OnopasHooOpasus
KaKk OCHOBa ycroiunBocTH Ouocdepsl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
IPUPOAHBIMU PECYPCAMHU U UX UCIONb30BaHuE. JlocTHxKEeHUs: OMOJIOTUH U OXpaHa
MIPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuiel u cxembl: «llumessie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buorneHo3d Bomoéma», «ArporeHo3», «lIpuMepHbie
AHTPOITOTE€HHBIEC BO3AECHUCTBUS HA IPUPOAY», « BakHENIINE UCTOUYHHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeillas coctamistomas ouochepo»,
«®DakTopel  gerpamauud  nouBy»,  «llapHukoBeiii  3ddexT»,  «DakTOpbI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuochepsD,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azoTa B Ipupoae».
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ObopynoBanue: Mojenb-anmanKanus «TunuuHele OHOLEHO3bI», Tepbapuit
«PacTtutenbHbIe coobOmEecTBay, Komieknun «buonenos», «Bpenurenn BakHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYpP», FepOapuu U KOJJIEKLIIUN PAaCTEHUH U )KUBOTHBIX,
IIPUHAJICKAIIME K pa3HBIM IKOJIOTMYECKUM TpyInnam ogHoro suaa, KpacHas xkaura
Poccuiickoii @eneparuu, W300paxeHUs] OXpPaHSAEMBIX BHUIOB pACTCHUU U
YKUBOTHBIX.
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[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHSA OOy4alOImMMHUCS TPOrpaMM CcpedHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
IpaXXJaHCKOM UJACHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH
U CaMOOIPENENICHHUI0, HajJu4yhe MOTHUBaMM K OOy4YeHHI0  OHOJOoruw,
I[eJICHANpPABICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTUYECKOTO O00pa3oBaHus, HAJIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTAlOTCS B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXCHUS K 3aKOHY W IPABOIOPSJIKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOTO OTHOIIECHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS
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c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPaBOIIOPAIKA;

TOTOBHOCThH K COBMECTHOM TBOPUECKOM JIESITEIIbHOCTH MPHU CO3JJaHUU YUEOHBIX
MPOEKTOB, PENICHUM Y4eOHBIX M TO3HABATEJIBHBIX 3a/lad, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3UIIMIO 10 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YYWUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, MO3HABATEIBHLIX U MCCIEAOBATEIBCKUX 3a/a4, YBaXUTEIbHOIO
OTHOILIGHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakTaHCKON UJEHTUYHOCTHU, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropioctu
3a CBOM KpaH, CBOK PoIuHy, CBOM S3BIK M KYJIBTYPY, IPOLUIOE W HACTOSILIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIlMI0O U TMPUHHMATh OCO3HAHHBIE pelICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENSM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LIEHHOCTEM CEMEWMHOM JXU3HU B COOTBETCTBUH C
TpaauuusMu Hapos1oB Poccuu;
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4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQ)KEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHUMAaHUE U pean3alus 3/0pOBOTo U 6e30macHOro o0pasa ku3Hu (310poBOe
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHUI W OTHObIXa, peryjspHas (u3uyeckas aKTUBHOCTB), OEpPEKHOTO,
OTBETCTBEHHOT'0 M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWJI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOr0 MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AKTHMBHOW JI€ATEbHOCTH TEXHOJIOTMYECKOM M COLHUAIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

UHTEpEC K pa3IinyHbIM cepaM MpodeccuoHaTbHON e TeNbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJ1IeCO00pa3HOE OTHOIIEHHE K TPUPOE KaK HICTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYILIE€CTBOBAHUSI;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OIEHKH WX BO3MOXHBIX TOCJIEICTBHMA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa KOJIOTMUECKHX MpoOJeM M MyTed X
peLIeHus;

CHOCOOHOCTH UCTIOB30BATh MIPHUOOPETaEMbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
W yMEHUS TIPpU PEHICHHH TPoOJIeM, CBSI3aHHBIX C  PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJl  MOBEACHHUS B MPUPOJIE,
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HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAx, OXpPaHy BHUIOB,
aKOocucTeM, brochepsr);

aKTUBHOE HEMPUITHE JEHCTBUN, MPUHOCAIIUX BPEJ] OKPYKAIOIIEH MPUPOTHOM
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATOMPUSATHBIE SKOJOTUYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTr0 MBIIUICHHS], SKOJIOTHYECKON KYIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOM, KOMMYHMKATUBHOM M COIMATIBHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN NIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NMPAKTHKU, OCHOBAHHOTO HA JAMAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuu@uKy OHONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXalolleM MHUpE KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOlIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEHM M PpEIICHUHU MpodsieM
COXpaHEHUs IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/laHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEelIaTh PECypCHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJTBHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  pallMOHAJIbHOMY
UCIOJIb30BaHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
NOBBIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3Y4eHUH OHOJIOTHH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHMSI SIBICHUIM OKpPYXKAIOIIEr0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C €0 OJYYEHUS! JIOCTOBEPHBIX BBIBOJIOB;
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CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
peleHus: mpoOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT HHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHWOJOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHMsI yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAayYHbIE MOHATHUS, OTpaKaroLUue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBICHHUE, MPOIIEeCC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yuyeOHble JeHCTBUA (IMO3HABaTENIbHbIE, KOMMYHHKATUBHBIE, DPETYJISTHBHBIE),
obecneunBaomue GopMrupoBaHrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O0YyYaroluXcs, CHOCOOHOCTh OOydarolluXcsl HCIOJIb30BaTh
OCBOEHHbBIE MEKIUCIUIIIMHAPHBIE, MUPOBO33PEHUYECKME 3HAHUS U YHUBEPCAJIbHBIE
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MeTtanpenMeTHbIle Pe3yJIbTaTbl OCBOCHHSI MPOTPAMMBI CPEHEro OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE IeiiCTBUS:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccUu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;
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CTPOUTH JIOTMYECKHE pPACCYX AEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI U 3aKIIOUEHUS;

MIPUMEHSTh CXEMHO-MO/IETIbHBIE CPEJICTBA JJIsl PEJICTABICHUS CYILIECTBEHHBIX
CBSI3e M OTHOIICHMH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
MCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEHIeHUs MPoOJeMbl ¢ Yy4ETOM aHaIM3a WMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHITH padOTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB NO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHbIE BHUJbl JESITEIIBHOCTH MO MOJYYEHUIO HOBOTO
3HaHUS, €ro HWHTEepIpeTaluy, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTYalUsiX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MANIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJETh HAYYHOM TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JEATEIIbHOCTH M )KU3HEHHBIX CUTyalUsX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUINOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MApaMETPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyUCHHbIE B XOJE PpEIICHUs 3aJaddl pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISTh LIE€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYI0 U MPAKTHUUYECKYI 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
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BBIJIBUTaTh HOBBIE WJEH, MpEiaraTb OPUTrMHAJIbHBIE MOIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(POpMaLMU (TEKCTE y4eOHOTOo
nocoOusi, HAYYHO-TIONMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH
MH(POPMAILIMIO Pa3IMYHbIX BUJOB U (POPM IpEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATH PA3JIMYHBIE METO/BI IPU MOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOIUMOM 71 BBIMOTHEHUS YICOHBIX
3a/ay;

npuoOpeTaTh ONBIT HMCIHOJIb30BAaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTH, COBEPUIEHCTBOBAThH KYJIBTYPYy AaKTHBHOTO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
OHOJOrnYecKor HHPOpMaLIUU (CXEMBbI, TpaPUKH, THArPAMMBbI, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
OHoJOrnyeckod HHPOpMalUUE: TPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NpPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPE/ICTBA
HaIJIHOCTH;

BJaJeTh  HABbIKAMU  pAaclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgByaieHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYILECTBIISITh KOMMYHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBINOJHEHUS MpejiaraeMon
3aJlay, YYUTHIBaTh UHTEPEChl U COTJACOBAHHOCTH MO3MIMI JPYTrUX YYaCTHHKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpEJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYAaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, MMOHUMATh
HaMEPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,
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pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MIOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U HWHIUBUILYAIBHOU
pabOThI IPH peIIEHUU OHUOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOH 3a1a9H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXJIOT0 yYaCTHUKA KOMaH bl B OOIIHIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

npejJiaraTh HOBBIE TPOEKTHI, OLIEHMBAaTh UJEHU C TO3UIMUU HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCATbHBIMH PEryJSTUBHBIMU AeHCTBUSIMH:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICGHUS NpPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUU IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSX M MOCTYINKAaxX MO OTHOLICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIKX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO JEATEIbHOCTh, BBISBISATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJISATH IJIaH PEIICHUS] TPOOJIEMBI C YUETOM UMEOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelieHue;

OIICHUBAThH IPUOOPETEHHBIN OTIBIT;

CrIocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IIUPOKOW DJPYAHUIINH B
pa3HbIX 00JIACTAX 3HAHWN, TIOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.
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2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYyaIlMsIM, BHOCHTb KOPPEKTHBBI B JEATCIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJILTATOB IICIISM;

BJIaJICTh ~ HaBBIKAMHM  IIO3HABATCIbHOH  pedieKCMM  KaK  OCO3HAHUS
COBEpIIIACMBIX JCHCTBHH M MBICIUTEIBHBIX IPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBAHMH, MCIOJIH30BaTh MPHEMBI PeQIICKCHH JIJISI OIICHKW CHUTYaIldd, BBIOOpPA
BEPHOTO PEILICHUS,;

yMETh OIICHUBAaTh PUCKA U CBOCBPEMCHHO NPUHHMMATH DEUICHHUS IO HX
CHIDKCHHIO;

NPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX IPH aHAJU3e pPe3yIbTaToOB
NCSATCIIBHOCTH,

3) npuHsATHE ceOs M APYTUX:

PUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

IPUHAMATh MOTHUBBI WM apryMEHTHl JPYTHX IPH aHaJu3e pPe3yIbTaToOB
NCSATCIIBHOCTH;

IpHU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OMIUOKY;

pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UITUH JIPYTOTO YeIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHMs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera « buonorus»
HAy4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 1O OCBOCHHIO, MHTEPIIPETAILIUN U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4eOHBIX CUTyallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00YUYEHUSI.

[TpenmeTHbIe pe3yibTaThl OCBOEHUSI ydeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpPa M HAYYHOIO MHPOBO33PEHHS, O BKJIAJE POCCUUCKHX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U PEBPAILEHNUE YHEPTUN),
roMeocTa3 (caMOperyJssiiusi), YpOBHEBas OpraHM3alus JKHUBBIX  CHCTEM,
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CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIHS), HACTEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KJIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IIEHTpaJibHas JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydeHnus (0 LEHTpax MHOrooOpasus H
MPOUCXOKCHUS KyIbTYpHBIX pacTteHuid H. 1. BaBunosa), onpenensts rpaHuIbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO IMO3HAHUS B OMOJIOTMH: HAOIIOJECHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTMYECKOTO IKCIEPUMEHTA, BBIBUKEHHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYEMBbIMU BEJIWYMHAMH, OOBICHEHUE IOJYUYEHHBIX pPE3YJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSITUN, TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BHIBObI
Ha OCHOBAHHH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
ADYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHAa BEIECTB M NMPEBpAlICHUS] SHEPTUHM B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOTO W DHEPreTHYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meho3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIAUBHIYAJIbHOIO PpPa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHUE TPUMEHSTh TMOJIYyUYCHHBIC 3HAHUS JJIsi OOBSICHEHHS OMOJIOTHYECKHUX
IPOLIECCOB U SIBJICHUW, JJI NMPUHATUS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH
MPUPOJHON cpejie, TMOHUMAaHUE HEOOXOAMMOCTH HCIOJIB30BAHUSI JOCTHKEHUMN
COBPEMEHHOU OHnoIOrnu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
MPUPOJIONIOIb30BAHUS;

YMEHHE pellaTh »BJEMEHTapHblE T'E€HETUYECKUE 3alaud Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPUJIHOTO CKpEIMBAHUs JJIA MpPEACKa3aHus HacJeAOBaHUS TMPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTMYECKOTO  COACpP)KAHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OpPMAIINU, HAYUYHO-TIOMYJISIPHBIC
MaTepHaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX WCCIEAOBaHWN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;
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YMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001mass 6MoIOTHYeCKy0 HHPOPMAIMIO M3 HECKOJIBKUX HNCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
KJlacce TOJKHBI OTPaXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE W POJIH OMOJIOTHH B CHCTEME HAy9IHOTO
3HAHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPHIBATh COACPKAaHNE OMOJIOTHUSCKUX TEPMUHOB W ITOHSATHIA: BH/I,
NOMyJSAIKA, TeHOMOH, DSBOJIOLMS, ABWXKYIIUE CHUIBI ((PaKkTOpbl) HBOJIOIUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

yMEHUE W3JIaraTb OWOJOTHYECKHE TEOpUH (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKasi TEOpUs DBOJIONMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bopa, uepenoBaHus riaBHBIX HaIpaBiICHUN U
nyteit spomonuu A. H. CesepuioBa, yueHuss o ouocdepe B. W. Bepnaackoro),
OTIPECIATh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
OMHMCAHKE YKUBBIX CHUCTEM, NPOIIECCOB M SBJICHHM, OpraHu3alys U TMPOBEICHHE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIB)KEHHUE THITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIy HWCCIAEAYEeMBIMHA BEIWYMHAMH, OOBSCHEHWE IOJYYCHHBIX pE3yJbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATHI, TCOPUH M 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
HA OCHOBAHHH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBbIC TPU3HAKU CTPOEHUS OHOJOTUYECKUX
OOBEKTOB: BHJOB, TMONYJANHWA, TPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEICTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJEHHOCTH
OpPraHU3MOB, JICUCTBHUS DKOJOTUYECKHX (PAKTOPOB HA OPTraHU3MBI, TEPEHOCa
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
DKOCUCTEMAaxX CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMHYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUMW, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C IIeJIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBS
OKPYXAIOIIUX JTFOCH, COOI0ICHNST HOPM IPAaMOTHOTO ITOBEJICHUS B OKPY KAFOIIICH
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IPUPOJIHON cpene, MOHMMAHUE HEOOXOIWMOCTH HCHOJIB30BaHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0N0JIb30BAHUS;

YMEHHE PEelaTh 3JEMEHTapHbIE OMOJIOTMYECKUE 3a/1a4, COCTABIATh CXEMBI
IEpEeHOCca BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIM MTUTaHMS);

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOMIOATH
npaBuiIa Mpu pabore ¢ yueOHbIM U 1a00paTOPHEIM 000pPYyI0BaHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HUHTEPIPETHPOBAThH HHPOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIOLIYI0 IICEBJOHAyYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TJI0OaldbHBIE  SKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011asi OMOJIOTHYECKYI0 UH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JI30BaTh MOHATUIHBIN anmapat OMOJOTUH.
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10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! buonorns kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [JOK
P i https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
4 XK
VSHEACSHTCIILHOCTD IICTRH 6 https://m.edso0.ru/7f41c292
5 PazmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnencrBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3smMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8 Pesepsiioe Bpens 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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11 KJIACC
KoJunuecTBO 4acoB DJIEKTPOHHbBIE
HauMeHoBaHUe pa3iesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnsie  IlpakTuueckue (uidpp )
NMPOrpaMMblI Bceero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
. IBOIOIHOKKAs OHONOrHA d 1 https://m.edsoo.ru/7f41cc74
5 BO3HMKHOBEHHE 1 Pa3BUTHE KU3HU Ha 9 05 bubnunoreka LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbl i OKpyXaroIas cpesa S 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bubnuoreka [{OK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO YACOB IT
OBII] (@) CTBO YACOB I1O 34 0 25

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u nip.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o61iectBo «31aTenbeTBo
«ITpocsenieHue»

* buomnorwus, 11 knacc/ [laceunnk B.B., Kamenckuii A.A., PyomoB A.M. u ap.;
ITon penaxkuueit [laceunuka B.B. AxkimonepHoe o611ectBo «31aTenbcTBO

«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
buonorus. 10-11 knaccel. ba3oBsiit ypoBeHb. [loypounbie pa3pabOTKH.

[Taceunuk B. B., [lIsenoB I'. I'., Edumona T. M. - Mockga: IIpocBenieHue.

2022.
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