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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmsbl MO OHOJOTMH TEOPETHUECKYIO OCHOBY ISl ONpPENEICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHUS 00
O0MMX LENSIX M NPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero odbpazoBanusi B Poccuiickoit denepanun, a Takke MOJIOXKEHUS O crienu(uke OUOIOTHH,
e 3HAUYEHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHSM, OIIPEIETICHBl OCHOBHBIE (PYHKIIMU MPOTPaMMBbI 110
Ouosioruu u €€ CTPyKTypa.

[Iporpamma no Guosioruu 1aéT MpeCcTaBiIeHUE O LEAX, 00 001el cTpaTteruu 00y4eHus,
BOCIIUTAHHUS M Pa3BUTUS OOYyYarOIIMXCS cpeAcTBaMu ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o00sg3aTeNbHOE TMPEIMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, paclpeleieHHue 0
paszenaMm W TeMaMm, PEKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YyYCHHs Y4eOHOTO Marepuaia C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JIOTMKM 00pa30BaTeIbHOTO TpOIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B mnporpamme 1o OHONIOTMU TakKe YYMUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MPEIMETHBIM pe3ylnbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX JeHCTBUN 00y4Yaromuxcs 1mo
OCBOEGHUIO COJIEpP KaHUS OMOIOTHYECKOT0 00pa30BaHUsI.

B nporpamme mo 6uornoruun (10-11 kmaccel, 6a30BbIif YpOBEHb) peaqM30BaH MPHUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHW, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, SKOJIOTUYECKOTO  MBIIIJICHHUS,
OpeACTaBICHUH O 370pOBOM oO0pa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXarolen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3ydyeHHEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUN
O CTPOEHUM JKHMBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OHMOJIOTHH yIeIEHO BHUMAHNE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEIHEBHOM JKM3HM JUIsl PEIICHUs NPHUKIATHBIX 337ad, B TOM YHCIE: MPOPUIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHaIM3a BIMSIHUS XO3SHCTBEHHOW [EATETHHOCTH YENOBEKAa Ha COCTOSHHE TMPUPOTHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHE BHUMaHMA K NPUKIAJHOW HAINpPaBIEHHOCTH y4eOHOTro
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pElIeHUs
OJTHOW W3 aKTyaJbHBIX 3a/1a4 ITKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpask MpeAroiaraet
dopmHpoBaHHE y O0YyYalOIUXCS CIOCOOHOCTH AAaNTUPOBATbCd K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYalOIIUXCS MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KU3HU, SKOJIOTUYECKOT'O MBIIIIEHHS, IEGHHOCTHOTO OTHOILLEHUS K )KMBOW MPUPOJIE U YETOBEKY.
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bonbiioe 3HaueHue OMOJIOTMS HMMEET TaKXkKe JUId pEIIeHUs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHero ooduiero o0pa3oBaHus, ConUaTU3auu odyJaromuxcs. M3ydenne
O6uonoruu obecneunBaeT ycaoBus s (OpMUPOBAaHUS MHTEIUIEKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX
U MH(QOPMAIMOHHBIX HABBIKOB, JCTETUYECKOH KyJIbTyphbl, CIOCOOCTBYET MHTErpanuu
OMOJIOTMYECKUX 3HAHUHU C MPEJICTaBICHUSAMM M3 JIPYTruX y4eOHBIX MpPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONOXKEHUS O MPEAHA3HAYEHUH Y4eOHOTO MpeaMeTa
«buonorus» cocTaBIIM OCHOBY JUIsl OIIPECIIEHNS [T0AXO0/10B K 0TOOPY U CTPYKTYPHUPOBAHUIO €TI0
COJIepKaHUs, IPEICTaBIEHHOrO B IpOrpaMMe 1o OHOJIOTHH.

OT100p coneprxkanus yueOHoro npeamera «buoaorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOHTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUs OOIIEH KYJIbTYpHI, ONpEACISIOImne
a/IeKBaTHOE IIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIeW NpUPOAHOM cpesne, BOCTpeOOBaHHbBIE B
IIOBCEHEBHOM JKM3HU U NpaKkTU4ecKoil aesresnbHOocTH. Ocoboe MecTo B 3TOM cucTeMe 3HaHUM
3aHMMAIOT DJJEMEHTBHI COJIEPXKAHMSA, KOTOPbIE CIyXaT OCHOBOW Ui  (HDOPMHUPOBAHHS
IPEJCTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMAaHU3AMH OHOJIOIHYECKOr0 00pa30BaHMsL.

CrpyKkTypupoBaHHue cCOJepKaHus y4yeOHOro MaTepuasja B HporpaMme Mo OHOJIOruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
YKUBOM IPUPOJIBL, 0 €€ yPOBHEBOM OPraHU3allvy U 3BOJIIOIUH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yueOHoro npeamMera «buoorus» BbIIENEHBI CIEIyIOIUe CoAepKaTelibHble JIMHUU: «buonorus
Kak Hayka. MeTozpl HayyHOro no3HaHus», «Kierka kak Ouonoruueckas cucremay, «OpraHusm
Kak Omosornyeckas cucrema», «CucremMa m MHOrooOpa3ue OpraHndecKoro MUpay», « IBOJIOIUS
KUBOM NPUPOABD», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Ilens u3ydeHuss ydyeOHoro mnpeamera «buomnorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
00y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM HUBBIX CHUCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUH O00OBEKTOB >KMBOW IIPUPOJIbI U PELLIEHUS PA3IUYHBIX KU3HEHHBIX MTPOOJIEM.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHUE 00YJaIOIUMHUCS CUCTEMbI 3HaHNUN 0 OMOJIOTHYECKUX TEOPUSIX, YUEHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, IMpaBWiax, CIyXallluX OCHOBOM Juis  (OpPMHUPOBAHUSA
IIPEJICTaBICHUA O €CTECTBEHHO-HAY4YHON KapTUHE MHUpPAa, O METOAAaX HAay4yHOIO IO3HaHuS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHHU3aluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEJOBAHUIX B OMOJIOTUH;

dbopMupoBaHrue y 0OyYaromMXCsl TO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKUX
CHOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUM HAyYHBIX B3IJISJIOB,
U U OIXO00B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliH;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOuieil KyJabTypbl, (PYHKIHMOHAJIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATh SBJIECHHUS OKPYXKAIOIIET0 MUpPA >KUBOM MPHUPOABI Ha
OCHOBAHMU 3HAHUH U OMBITA, TOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

dopmupoBaHUe y 00yYarOmUXcs YMEHUH WIUTIOCTPUPOBATh 3HAUEHUE OMOJIIOTHYECKUX
3HaHUH B MPAKTUYECKOW NEATEIbHOCTU YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPHUPOJIHI,
HE00X0IMMOCTH OEpEXHOT0 OTHOLIEHHUS K Hel, COOMI0IEHUS] STUYECKHX HOPM IIPU NMPOBEIECHUH
OMOJIOrNYECKUX MCCIIEJOBAHUM;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 26 ot 01.09.2023. UcnonHutens: Mapdunosa H.B. 0 AIEKTPOHHbINA
CtpaHuua 3 n3 27. CtpaHnua cosgana: 01.11.2023 10:54 =¥ TATAPCTAH



OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM N7 MOBBILICHHS] YPOBHS 3KOJOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS,

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATENbHOCTH MO OTHOIICHUIO K OKpYXaromie cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOJIOIEHUE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SBIIIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTAaB IMPEAMETHOH 00JacTH
«EcTecTBEeHHO-HAYUYHBIE [TPEIMETHI.

Jns n3ydyenust 6uosoruu Ha 6a30BOM YpOBHE CpeqHEro o01iero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIOIEHUE, SIKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHeE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alMU >KUBOU
MIPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MAaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bopaa u MuHepanbHBIE BELECTBA.

OyHKIMK BOJABI W MHUHEPANBHBIX BellecTB B KieTke. [lognepikaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouoniornyeckue KaraiauzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOPTaHMYECKUX KaTalIU3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuiasl, Qochonunuael, crepouabl. [uapodpmibHO-rHAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.
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Hyxneunossie kucnorsl: JIHK u PHK. HykneoTuasl — MOHOMEPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounass Tteopus — npumep B3aUMOJCHCTBUS UACH U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrnueckuii anmapar, CuCTeMa CHHTE3a Oelka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIMUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmku, muzocoMmsl. [lomyaBToHOMHBIE
OpraHOUIbI KJIETKU: MUTOXOHIPHUH, TIACTHABL. [Iponcxoxaenne MUTOXOHAPUM U Tu1acTul. Buss
wiactun. HememOpaHHBIE OpPraHOWABI KIETKHA: PHUOOCOMBI, KJICTOYHBIH IICHTP, IICHTPHOIIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «l[lepuomudeckass TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTes 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHue 3yKkapuoTHIeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENApaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTepUaTbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHWe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINS (DHEPreTUUecKuii 00MeH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Pornb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocuHTe3a. Peakuuu doTtocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.
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XeMmocuHTe3. XEMOCHHTE3UpPYIoIe OakTepuu. 3HAYeHUE XEMOCHHTEe3a IS JKU3HHM Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocuaTe3 Oenka. Drtanbl TpaHcasnuu. KogupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie popmbl )Ku3HU — BUpYCHI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0OeHHOCTH CTPOEHMSI M KU3HEHHOTO LuKIa BUpPYycoB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc mmmyHonedunura yenoseka (BIUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodummakruka
pacrpocTpaHeHHsI BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumbel  muTaHus», «Metabomu3m»,  «MHUTOXOHAPHUNY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIIM[la, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uKki, WM KU3HEHHBIM 1ukan kiuetku. MHTepdasa u muro3. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtomoruyeckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenune knetku — muto3. Ctaauu muto3a. [Iporeccel, mporucxoasiye Ha pa3HbIX CTaIUsIX
MUTO3a. brOIOrn4eckuii CMbICI MUTO3a.

[Tporpammupyemasti rubesb KJIETKH — alonTo3.

@®opMBbl pa3MHOXKEHHS OPraHM3MOB: 0€CIoJI0e 1 1oJIoBoe. Buabl 0ecrosoro pa3MHOKEHUS:
JIeJIeHNEe Ha/BOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BETETaTHUBHOE
pa3MHOeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx menosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3zoBaHUE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SIHIEKIETOK U
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BuUTHE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHWE, TacTpyJIsius,
opranorenes. [ToctamOproHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: MPSIMOE,
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HemnpsiMoe (JIMYMHOYHOE). BnusHuMe cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 [IBETKOBOIO PAaCTEHMsI: CTPOEHUE CEMEHH, CTaUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
I[BETKOBBIX PAaCTeHHI», «BereratuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue KieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpOe€HHE XpOMOCOMBD», «KieTouHbli LMK, «Perumkanus
JHK», «Mutos», «Meiosy, «IIpsimoe u Henpsimoe pa3BUTHEY, «] 'aMeTOreHe3 y MICKOTTUTAIOIIX
U 4eoBeKay, «OCHOBHBIE CTaAUU OHTOICHE3a.

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Slinexnerka milekonuTaromero», «Kapruokunes B KjieTkax KOpPEIIKa JIyKa», MarHUTHas: MOJIEIb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiIax poccuicKuX U 3apyO0ekHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToapl TEeHETUKH (TUOPUI0JIOTUYECKUI, LUTOT€HETUYECKUH, MOJEKYJISpPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHUS. ['eHeTnyeckass CHUMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIIMBaHUN.

3aKOHOMEPHOCTH  HACJIENOBAaHUS  NPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
Monoru0OpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  CkpeuiMBaHME. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruilenHoe HacnenoBaHue rmnpusHakoB. PabGora T. Moprana mno cuenieHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XpoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUecKne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHuMe NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON NU3MEHYHBOCTH.

HacnenctBenHas, iy reHoTunuyeckas, "3aMeH4YMBocTh. KoMOMHATHBHAST U3MEHYMBOCTb.
Meiio3 u moJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTalnoHHas
u3MeH4nBOCTh. Kiaccu¢pukanuss MyTalnuid: Te€HHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
OPUYMHBI MyTauuid. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTMYECKHX PsJIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.
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BuesinepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbl TE€HETHUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHerndeckuii. COBpPEMEHHOE OIpPEJEICHUE T'€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomoipio I1[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YelOBeKa: TeHHBbIE OoJie3HH, OOJE3HM C HACJIEACTBEHHOW  MPEeapacoyioKeHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHIIUIIBI 310pOBOTO O00pa3a >KU3HHU, JUATHOCTUKH, MPO(DUIAKTHKNA U JICYCHUSI T€HETUYECKUX
Oosie3Heil. MenUKO-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYECHHUE MEIAUIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®puz, C. C. YUerBepukos, H. B. Tumodeer-
PecoBckwnii, H. 1. BaBuos.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«/lurnbpumHoe ckpemmBanue», «L{UTONOrMYECKHE OCHOBBI JTUTHOPUIHOTO CKPEITUBAHUSIY,
«Metio3y, «B3anuMoieicTBUE aJlJIEIbHBIX T€HOBY, «[ €eHeTHUUeCKrEe KapThl PACTEHUH, S)KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHHS, CIEIJICHHOTO C TOJOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Trpymnn KpoBu», «MyTalloHHas
H3MECHYHBOCTD.

OGopynoBanue: Mojenu-anuimkanuu «MoHoruOpuaHoe ckpemuBaHuey», «HemnomHnoe
JOMHHHpOBaHHE», «/{urubpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu (Gopmbl KPeUTEEB U OKPACKU Tena), repdapuit
«I"opox MOCeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «3ydyenrne MoAUPHUKATMOHHON U3MEHYHBOCTH, MIOCTPOSHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyranuil y Jpo3oduibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKAECHUE CEeNeKIMU U qomectukanus. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEKIMU. MacCoBbI U MHAWBUAYAIBHBIN OTOOPHI B CENEKIIMH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras muaus. CkpeniuBaHue YuCTIX TuHUH. ['eTeposuc, nin rubpuanas cuia. HepoacrsenHoe
CKpemuBaHue — aytopuaunr. OtganéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TONyYCHUE TMOJHUIUIONAOB. JIOCTHKEHUS CEeNeKIIUM PACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITambl CO3JaHUs
pexombunanTHoit JIHK wu Tpancrenneix opranusmoB. Kiierounas wumxenepus. KieTouHsie
KyJbTYpbl. MUKpPOKIIOHAJIbBHOE pa3MHOXEHHUE pacTeHui. KiloHnpoBaHue BBICOKOMPOIYKTUBHBIX
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CEIbCKOXO03SUCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE U JTHYeckue mpobiaembl. MO —
TeHETHYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. ®@. 1iBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. UBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03sIICTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBosnonMOHHAs OHOJIOTHS.

[IpeanochbuIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CaunerenbctBa 3Bodtonuu. [lageoHTonornyeckue: mocie0BaTeIbHOCTh MOSBICHUS BUI0B
B TIAJICOHTOJIOTHYECKOW JIETONHCH, mepexonHbie (opmbl. buoreorpaduyeckne: CXoACTBO U
pasznuuue dhayH u GIop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iMyusl 3MOPHUOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aAHAJOTWYHBIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMSI JapBHHU3MA.
JIBIOKyIIMe CHUJIBI  SBOJIIOLMU BUAOB 10 JlapBUHY (M30BITOYHOE pa3MHOXEHHE IIpH
OTPaHMUYEHHOCTH PECYpCOB, HEONpeNes€éHHas W3MEHYMBOCTh, OOpb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN O0TOOD).

Cunternyeckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkposontonus. [Tomynsanus kak equHUIA BUA U 3BOJIIOLUN.

JBuxymie cuibl (pakTopbl) 3BOJIOLNUU BHJOB B Mpupoje. MyTalMoHHBIN mpolecc u
KOMOHMHATHBHASI U3MEHUYUBOCTD. [lonmynsnoHHble BOIHBI U Apeiid reHoB. M3onauus n Murpanus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomonnd. DopMbl eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [IpuMeps! npucrnocodneHnit
y opranuzmMoB. ApoMoph03bl U UIN0-aJaNTalNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

MaxkposBomonus. DopMbl 3BOMIONUHU: (QHUIIeTHYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napasuienpHas. HeoOpaTuMOCTh 3BOMIOIHH.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cnenuanusanys. AganTuBHas pajananus.
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JdemoHcTpaumnu:

IToprpersr: K. Jlunnent, XK. b. Jlamapk, Y. [Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

TaGnuubl v cxemsl: «Pa3BUTHE OPraHUYECKOT0 MHUpa Ha 3emiie», «3apoAbIIlN T0O3BOHOUYHBIX
AKHUBOTHBIX», «Apxeontepukc», «Popmbl 60pOBI 3a cylecTBOBaHUEY, «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHui», «MHoroo0Opasue MOpoA KUBOTHBIX», «llomymsamumny,
«MyTanuoHHasi U3MEHUMBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0IIas aereHepanusy,
«/IBmwxkymue cuibl sBoTIONMKNY, «Kapra-cxema mapmpyra nyremectsus Y. Jlapsunay, «bopsda
3a CYILECTBOBAHUEY, «IIpucnocobaeHHOCTH OpPraHHU3MOBY, «["eorpaduueckoe
BHUJ1000pa30BaHue», «DKOJIOIMUECKOE BUA000pa30BAHUE.

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HaIpaBJICHUs 3BOTIOLUNY, 00bEMHAs MozeNb «CTpOeHHE FOJI0BHOTO MO3I'a TO3BOHOUHBIX .

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
KUBOTHBIX W pacTeHUil», Moaenp anmuukauusa «llepekpéct XxpomMocom», BIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (OPMbI KPBIIIBEB U OKPACKU TEJa).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHe KHU3HU Ha 3emJie.

JloHayuHbIe TIPEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble rumoTe3bl BO3HUKHOBEHUS
KHU3HM Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKON
sBostoiny. HauanpHele aTansl 6uonorndeckoit spontonun. ['nnoresa PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M UX HBOJIOLHA.
DopMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

Pa3ButHe xu3Hu Ha 3emiie 1o 3pam u nepuogam. Karapxen. Apxeiickas 1 mpoTepo3onckas
apsl. [Taneo3oiickast 3pa 1 €€ nepuo/ipl: KeMOPHUIICKUHN, OPAOBUKCKUM, CUITYpUICKUH, 1€BOHCKUH,
KaMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3o30lickas 5pa U €€ NEepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iiCcKas 3pa U €€ Meprobl: 1aJIeOre€HOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIN.

XapakTepucTuKa KJIMMaTa M IeoJIoTHYecKuX IpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLHMU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHUi 1 KUBOTHBIX. [losiBIeHHE, paciBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

CucremMa opraHM4ecKoro Mupa Kak OTpakeHHE 3BOJIIOLMHA. OCHOBHBIE CHUCTEMATHUYECKHE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
IIPOUCXOXKIECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorenes3a. CxoAcTBa U pa3indMsl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue cuibl  ((paxkTopsl) aHTpomorenesa. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TpyZa, MBILIUICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBHU HBOJIIOLMN YEJIOBEKA: ABCTPAIONUTEKH, YEIOBEK yMEIbIH,
UenoBek npsmoxondimmii, YenoBek HeaHaepTanbckui, YemoBek pa3zyMubld. Haxomgku
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HCKOMAeMbIX OCTATKOB, BpPEMsl CYyILECTBOBAHMSI, 00JACTh PacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpO-
aBcTpajioujiHas  (9KBaTOpUAbHAsA), MOHTOJOMJHAs  (a3MaTCcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOICHHOCTH IIPEJICTaBUTEIIEH YEIIOBEYECKUX PAC K YCIOBUSAM CyllecTBOBaHUS. EnnHCcTBO
yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupa», «PacrurenpHas kieTka», <«OKuBoTHas kueTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MECTa MaJICOHTOJOTHYECKHX HAXOJIOK
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckas Tabiuua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOMIAEMBbIX KUBOTHBIX M PACTEHUID.

JlabopaTopHble 1 IpakTHYeCKUE PadOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUTEKIIUSX .

OKcKypeusi «IBONIOLUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAayUHBIM WM
KpaeBeIUECKUI My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKkojorusi Kak Hayka. 3ajaud M pasfeibl dKOJIOTMH. MeToabl 3KOJIOTMYECKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS ~ OpPraHW3MOB:  BOJHAas,  HAa3eMHO-BO3AYIIHas,  I[OYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Okonoruyeckue (axropsl. Kiaccudukanms skonorndeckux (GakTopoB: abHOTHUYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIleparypa, BJIaXKHOCTb. DoTonepuoau3M.
[TpucnocoOieHns OpraHu3MoB K JeHCTBHIO aOHOTHYECKHX (aKkTOpPOB. bruojornueckue puTMsl.

buotnueckne ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJEHCTBHN:  KOHKYpEHLHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapPAKTEPUCTUKU MOMYJsiuu. OCHOBHBIE IOKA3aTelad MOMYJIALUU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonpar, K. @. Pynbe, 3. ['ekkeb.

Tabmune! u cxemsl: kapta «lIpupoansie 3086 3eman», «Cpelbl 00UTaHUS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHy30pUun-Typenbkn», «[lumessie nemnmy.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:
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JlaGopaTtopnast pa6ota Ne 3. «Mopdonoruueckne 0CoOOEHHOCTH PaCTeHUM U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Cool0mecTBa M 3K0JIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTHl HJKOCHUCTEMBI: TMPOAYIEHTHI, KOHCYMEHTBI, pEAYyLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMSI. ODKOJOTHYECKHE MUPaMHIbL: TMPOMYKIUH, YUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETyIIsiusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMbI. ATPOIKOCUCTEMBI. YPpOOIKOCHUCTEMBI. buonoruyeckoe u
X03SUCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa ouocdepst. XKusoe
BemectBO M ero (GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTBbHON JKOCHUCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiectB M OHOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe 3MeHeHus B 6nocdepe. ['modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosib3oBaHue. JlocTHKeHHUsI OMOJIOTHH U OXpaHa IPUPO/IBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumeble nenu», «buoneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTaHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«QKocHucTeMa IHPOKOIUCTBEHHOIO Jiecay, « IKOCHCTEMA XBOMHOTI O Jiecay, «brnoreHos Bogoéma,
«ArporieHo3», «lIpumepHBIE aHTPOIOTEHHBIE BO3JACUCTBUS Ha TNpuUpoay», «Baxkuenmme
UCTOYHMKH 3arps3HEHUsi BO3AyXa U I'PYHTOBBIX BOJ», «llouBa — BakHEWIIas COCTaBIAIOIIAs
ouocthepsr», «DakTopel gerpamauuu  TouB»,  «llapHukoBeii  3ddexT», «DakTOpPbI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: Moenb-anmiInkanus « TunuaHsie 6MOIEHO3bI», repbapuii «PacTuTenbHbIe
coobmiecTBa», Koyekuuun «buorneHosy, «Bpeautenn BaKHEHIIMX CEIbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUISKIIMM PACTeHHH W JKUBOTHBIX, NPHUHAICKANNE K pa3HBIM
HKOJIOTHUECKUM TpyInam ojgHoro Bunaa, Kpacuas kuura Poccuiickoit ®@enepanuu, n3o0paxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUN U KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMDLI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS mpeaMera «buosiorus» BblIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WUJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPHYECKUX TPAIULUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YYaOIINXCsl PYKOBOJICTBOBATHLCS B CBOCH
ACATCIIBHOCTH LICHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, IPUCYIIUMU CHUCTEME OMOJIOTMYECKOTr0
o0pa3oBaHus, HATMYHE YKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€JIU U CTPOUTH
JKU3HEHHBIE ILJIAHBI.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IMPEAMCTA «bnomnorus JOCTUI'alOTCA B CIAHUHCTBC
y‘IG6HOfI M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHeﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IPABOMIOPSAKY, YEIOBEKY TPyJAa U CTaplIEMy IMOKOJEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSI PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAllUid, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIMPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIBHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIIMOHHBIX TIIpaB U O6$I33HHOCTef/’I, YBAXCHHUEC 3aKOHa H
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHON TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3HIIMIO TI0 OTHOIIEHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJI0KEHUEM;
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FOTOBHOCTb K COTPYIHHUYECTBY B IIPOLIECCE COBMECTHOIO BBINIOJHEHUS Y4YEOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHIKEHHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
MOHMMAaHUS 3HAueHUsi OWOJOTMH B TO3HAHUM 3aKOHOB MPHUPOJBI, B JKM3HHU 4YEIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIECHUE K CBOMM POJMUTEIISM, CO3JJaHUIO0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOUas 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMAaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) d¢wusuyeckoro BocnUTaHHUS, (POPMHPOBAHUA  KYJLTYPbl 310POBb W
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

MOHMMAaHUE U peann3alus 3J0pOoBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
coOI0fieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (uU3WYECKas aKTHUBHOCTh), OEpEeXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (pU3HUYECKOMY U TICHXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOXKAIOLIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS aTKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHKE IIEHHOCTH MacTepCcTBa, TPY0I00ueE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATH, INTAHUPOBATh U CAMOCTOSATEILHO BBITIONHATH TAKYIO IEATETLHOCTH;

UMHTEpEC K pa3nuyHbiM cepam mpodeccHoHATBbHON AESITeNbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHbL;
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TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO W CaMOOOpA30BAHMIO Ha MPOTSKEHUU BCEH
KU3HU;

7) 3KOI0rNYeCcKOr0 BOCIIMTAHMSA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYyIbTYphI: MPHOOPETEHUE ONbITA IJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX TIOCIIEJICTBUMN ISl OKPYXKAIOLIEH Cpe/Ibl;

OCO3HaHUeE T1100aJIBLHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTH UCHOJBb30BaTh MpUOOpETaeMble MPU W3YUCHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEHICeHUH MpOoOJieM, CBS3aHHBIX C pAIMOHAIBHBIM MPHPOAONOIH30BAHUEM (COOIIOCHHE
IIPaBWJI IOBEJIEHUS B INPUPOJE, HAIpPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTUBHOE HENpUsTHE NEHCTBUI, NMPUHOCIIIUX BpEd OKpYKalollel MPHUPOAHON cpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPHUSATHBIC JKOJIOTHYECKHUE IMOCICIACTBUS MPEIITPHHIMACMBIX
JICMCTBUN U NPENOTBPALLATh UX;

HAJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIILIICHUS, SKOJOTHYECKOH KYyJIbTYphI, OIMbBITA
NESTEIIbHOCTH  DKOJIOTUYECKOW  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW UM COIMAJIBHON MPAaKTHKE, TOTOBHOCTU K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOTr0 NO3HAHUSA:

c(OpMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HAayKu © OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha JHUAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MTOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SA3bIKOBOM M UNTATEIBCKON KYJIbTYphI KaK CpPEJICTBA B3aUMOICUCTBUS
MEXIY JI0JIbMU U NTO3HAHUS MUDPA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHHA €€ poiau B (OPMHUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MUpPEe Kak O €IWHCTBE TMPHUPOAbI, dYelOoBeKa M OO0IIecTBa, B TO3HAHUM MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOTHOTO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMM AJII COBPEMEHHOM LMBWIM3ALMU: 00ecCredeHus
HOBOTO YpPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 III00ATBHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OMOJOTMUYECKHX 3HAHWUU B LIEJSAX MOBBIIMICHUS 00Ien
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIHMOHATHHON
TPaMOTHOCTH O0ydaronmxcs, GopMUpyeMoil pu N3yudeHUH OUOJIOTHH;

MOHUMAaHWE CYIIHOCTA METOJOB TO3HAHMSI, WMCIOJIb3yeMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJyyaeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHs SBIICHUUN
OKPYKAIOIIer0 MHUpa W MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OCHOBAHHBIE
3aKJTIOYEHHUS. HA OCHOBE HAy4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTMYECKHE 3HAHHUS JJs pelleHus
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTb OCYHIECTBISITH MPOECKTHYIO U
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh HHAUBUAYAIbHO U B TPYIIIIE;
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TOTOBHOCTh W CIOCOOHOCTh K HEMPEPHIBHOMY OO0Opa30BaHUIO U CaMOOOPa30BaHMIO, K
AKTUBHOMY IIOJTYYCHHUIO HOBBIX 3HAaHUU II0 61/IOJ'IOI‘I/II/I B COOTBCTCTBHU C XHU3HCHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS y4eOHOro mpeamera «bHOJOTHsS» BKIIOYAIOT:
3HaUMMBbIC IS  (OPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEXKIUCIUTUTMHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAyYHbIE TIOHITHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieniruKy METOJIOB IMO3HAHUS, UCIIOIh3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIUI, TUIIOTE3d, 3aKOHOMEPHOCTH, 3aKOH,
TeopHsi, UCCIEAOBaHMUEe, HAOIIOJIECHUE, U3MEPEHUE, SKCIICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeiicTBUS (TMO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00ECIEUHBAOIINE
dbopMupoBanre (QPyHKIIMOHAIBHON T'PaMOTHOCTH U COLMAIBHON KOMMIETEHLIUH O0YYaroIIuxcs,
CITOCOOHOCTH o0yJaronmxcs HCTIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIIINHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUCOHBIC JCUCTBHS B II03HABATEIHHOW U
COIMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHS MPOrPpaMMBI CPETHEro o0Iero oopa3oBaHUs
JIOJKHBI OTPAXKATh:

OBRJ1ajieHHe YHHBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH 1€l CTBUSIMU:

1) 6a30Bble JJOrMYeCKHE AeHCTBHS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJTb30BAaTh TIPY OCBOCHUH 3HAHUN TIPUEMBI JIOTUIECKOTO MBINUICHHS (aHAIN3a, CHHTE3a,
CpaBHEHHMsS, KiacCUpUKalUU, OOOOIIEHUS), PACKPBIBATH CMBICI OHMOJOTHYECKUX TOHATUH
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);

OTIPE/ICIIATh IEMH JEATEIHbHOCTH, 3ajaBas TapaMeTpbl U KPUTEPUU WX JOCTHKCHUS,
COOTHOCHTH PE3yJIbTaThl JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHUSI JUIsi OObACHEeHUs (AKTOB U SIBICHUN KUBOU
MPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXICHHUSI (HHTYKTUBHBIC, IS TYKTUBHBIE, TIO AaHAJIOTHH ), BBISBIIAT
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUSAX, (DOPMYIUPOBATH BBIBOABI U
3aKJTIOYCHUS,

MPUMEHSTh CXEMHO-MO/JIEbHBIE CPEACTBA JUIS MPEACTABICHHS CYIIECTBEHHBIX CBS3eH U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKKe MPOTUBOPEUYMM PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATCIILHOCTh, OIEHUBATH COOTBETCTBHE PE3YJITATOB IIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh M BBINOJIHATE PA0OTy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PENICHUH XU3HESHHBIX TPOOJIEM.

2) 0a3oBbIe HCCIEN0BATEIbCKHUE IeHCTBUS:
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BJIQ/IETh HAaBBIKAMH y4eOHO-HCCIIE0BATENbCKOW U MPOEKTHOW AEATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BAHUI0 U NMPUMEHEHHIO B Y4EOHBIX CHUTYyalMsiX, B TOM YHCJE MpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 33Jaud B 0Opa30BATEIBHON NEATEIHbHOCTU U
KU3HEHHBIX CUTYalLUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aAKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
TUIO0TE3Y €€ peleHus, HAXOIUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AHAJIM3UPOBATH MOJTYUYEHHBIE B X0/I€ PELICHMs 3a/1a4M PE3YIbTaThl, KPUTUUECKU OLIEHUBAThH
UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
PO ECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4M, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEILICHHUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-MOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax gaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(MOPMALMIO pa3IMYHBIX BHIOB U (GOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUA HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HATJISTHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) oOmenue:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX Cepax >KM3HHU, aKTUBHO y4acTBOBaTh B JAHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);
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pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOLICHMs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMHU OOLIEHHS M B3aUMOJEHCTBUS, MOHMMATh HaMEpPEHUs
JPYTuX JOAEH, IPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCcTHAs1 IeATeIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHOH paboOTHI Mpu
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4ieHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JEHCTBUA 110 €€ TOCTUIKEHUIO: COCTaBJIATh IIJIaH JEUCTBUM, pacIIpeleNsITh PO ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOTO YYaCTHHUKA KOMaH/bI B OOLINIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATHh HAEHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranuzanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPoOJeM M HUX pelIeHHus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIeBbIE M CMBICIOBbIE YCTAHOBKH B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33Jayll B 00pa30BaTENbHOM JEATENBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;
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BJIAJICTh HaBBIKAMU IT03HABATEJIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPILAEMBIX JIEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, UCIIOJIB30BaTh MPUEMBI pedieKcuu
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIpeoOpa3OBaHUI0 3HAHWUM, BHJbI
NeSITeIbHOCTH 10 MOJIyYEHUIO HOBOI'O 3HAHUS M NMPUMEHEHHIO 3HAHUM B Pa3JIMYHBIX Y4EOHBIX
CUTYallUsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
IpeMETHBIC PE3YNIbTaThl PEACTABICHBI IO ToJaM 00yUeHHUS.

[IpeameTHbIC pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 10 knacce 10KHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, MeTabom3M (0OMeH BEILECTB U MPEeBpallleHNe SJHEPTUH ), TOMEO0CTa3 (CaMOperysnus),
yYpOBHEBasi  OpraHW3alusi  JKUBBIX  CHCTEM,  CaMOBOCIpPOU3BEAEHHE  (PErmpOayKIIHs),
HaCJIECTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHsl (I. Mennena, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SIBJICHUN, OpraHu3alus M TPOBEACHHE OHOJIOrHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX PE3YyJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObI HA OCHOBAHNH IIOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
NPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHSA MPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM XKHU3HH C IENIBbI0 00ECTIeUeHHS
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
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rPaMOTHOTO TOBEACHHUS B OKpPYXKAIOIIEeH MNPUPOAHONU cpelne, MOHMMaHHE HEoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE U MPAaKTUYECKHE PabOThI, COONIONATh MpaBWiIa TpU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIeHHs, 00001as
Ouonornyeckyro WHGPOPMAIMIO W3 HECKOJIBKMX HCTOYHHKOB, TPAaMOTHO HCIOJb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS Y4eOHOTO MpenamMeta «buonorus» ¢ 11 knacce nonxKHbI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKphIBATh CO/IEPKaHUe OMOJIOTHUECKUX TEPMUHOB U TIOHSATHI: B, TIOMYJISIINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLIEHTHI, LIeNH MUTaH!s, SKOJoruyeckas nupaMmua, ouoreoueHos, ouocgepa;

yMEHHE W3/aratb Owosorndeckue Teopuu (dBodronpoHHass Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY HCCIeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHUSI OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTraHW3MOB, JCHCTBHS JKOJOTHYECKHX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B SKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaxX CBOEH MECTHOCTH, KpPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX IMKJIOB B
ouocdepe;

yYMEHHUE TPUMEHSTH TOy4YeHHBIE 3HAHUS U OOBSICHEHHS OMOJIOTHUYECKHX IPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolleil NpUpOAHON cpenae, MOHMMAaHHE HEOOXOIUMOCTH
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UCTIONIb30BAHUS JOCTHKCHUH COBPEMEHHOU Ouonorun TSt panMoOHAIBHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHE 3aJadd, COCTAaBIATh CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIIOJHSTEH JTa0OpAaTOPHBIE M NpaKTH4YecKue paboThl, COOIIOAATh MpaBWiIa IPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WHQOpMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHaibl), paccMaTpuBaTh TIJIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HWCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB M TeM Korrpomsusre  Mpaxrmseckie (undposbie)
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 2 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/7t41¢292
2 JKuBbIE CUCTEMBI U UX OpPraHU3aLUs 1 bubmorexa HOK
https://m.edsoo.ru/7t41¢c292
3 XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41¢292
4 JKuzHenesTenbHOCTh KIETKU 6 Bubmmorexa LOK
https://m.edsoo.ru/7t41¢292
5 Pa3zmHOXeHUE M MHIUBUIYAITBHOE 5 | bubnuotexa [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD g L5 bubnuoteka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHoe Bpems 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I10 14 0 4
ITPOI'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM nuu(poBLIe
Ne i/l P Konrpouabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
1 DBOJIIONMOHHAS OWOIOT U 9 1 bubmorexa [TOK
H https://m.edsoo.ru/7{41cc74
5 BoO3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubnnorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 Opra"uusMel U OK aromas cpena 5 1 bubmorexa [IOK
p PYRATOTIA CPEA https://m.edsoo.ru/7{41cc74
4 Co00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBL 9 bubmorexa [OK
B https://m.edsoo.ru/7{41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOI'PAMME ’
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