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MNOACHUTEJIBHASA 3AIIMCKA

[Ipn pa3paboTke MmporpaMMmbl MO OHOJIOTUH TEOPETUYECKYIO OCHOBY IS
OIpeNeeHs] MOAXOJ0B K (DOPMUPOBAHUIO COJAEPXKAHUSA Y4E€OHOro IpeaMeTa
«buonorus» cocraBmwim: KoHuenrtyaiaeHele nonoxeHuas DIOC  COO o
B3aMMOOOYCIIOBIIGHHOCTH  IIeNiell, coJepXaHus, pe3yJbTaToB OOy4eHUS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIMX ENIX U
OPUHIMIAX, XapaKTePHU3YIOUIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro
obmiero oOpaszoBanusi B Poccuiickoit ®Denepanuu, a TakkKe TOJOKEHUS O
cnenuuke OMOJIOruu, €€ 3HaUeHUH B TTO3HAHUU >KMBOW MIPUPOJIBI U 00eCTIeueHun
CYLIECTBOBAHMS 4YeJOBEeYECKOro obmiectBa. COIMNIaCHO Ha3BaHHBIM IMOJIOKEHUSM,
oTpeziesIeHbl OCHOBHbBIE (DYHKIIMM MPOrpaMMBbl IO OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma mno Ouonorun Aa€T MpeAcTaBIeHUE O Melsx, 00 oOien
CTpaTeruu OOy4YeHHs, BOCIHUTAHUS M Pa3BUTHUA OOYYAIOMIMXCS CPEACTBAMHU
yueOHoro mpeamera «buonorusi», onpenenasier 00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHHE, €ro CTPYKTypy, pachpeleieHue M0 pasleinaM H  TeMaM,
PEKOMEHYEMYIO TTOCIIEIOBATENbHOCTh U3YYEHHUSI YU4EOHOro MaTepuaia ¢ ydéTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHM OOpa3oBaTEIbHOTO
Mpoiiecca, BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIIuXcsl.

B nmporpamMe 1o OuONIOTMM TakXe YYMTHIBAIOTCS TpeOOBaHMUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METalpeIMETHBIM U MPEIMETHBIM pe3yabTaTam
o0ydeHus B (HOPMUPOBAHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOMN
NEeATeTbHOCTH/y4eOHbIX JCHCTBUI OOYYaIOIIUXCS MO OCBOCHUIO COJEpKAHUS
OMOJIOTMYECKOT0 00pa30BaAHMUS.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi ypOBEHB) peaii30BaH
NPUHIUI TPEEMCTBEHHOCTH B HM3yUYE€HUU OWOJOTWH, Onarojgaps dYeMmy B HEl
IPOCMAaTPUBAETCSl HANPABIEHHOCTh HAa pa3BUTHE 3HAHMM, CBSI3aHHBIX C
(dbopMupoBaHUEM €CTECTBEHHO-HAYy4YHOTO  MHUPOBO33pPEHUS, IIEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJIOTHYECKOT0 MBILICHUS, MPEJCTaBICHUN O 3I0pOBOM
o0Opa3e XKW3HH U OEPEKHBIM OTHOIICHHUEM K OKPYKAIOIICH MPUPOTHOU cpere.
[ToaToMy Hapsiny ¢ M3ydeHHEeM OOIEeOMOIOTMYECKUX TEOpHl, a TakKe 3HAHWM O
CTPOCHHUU >KUBBIX CUCTEM Pa3HOTO PaHra U CYHUTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLIECCOB B MporpaMMe Mo OMOJIOTUU YJEIE€HO BHUMAHHE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUM B TTOBCEHEBHOM KU3HU JJI PELICHUS MPUKIAIHBIX 33]a4, B
TOM 4YucCle: NPOQUIAKTUKU HACIEJICTBEHHBIX 3a00J€BaHUU YEJIOBEKA, MEIHUKO-
TeHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1[€JecCO00pa3HOro TMOBEJIECHUA B OKPYXKAWOIIEH MNpUpPOJHON cpene, aHaiusa
BIIMSIHUSI XO3SIICTBEHHOM JI€ATENbHOCTH YE€JIOBEKa Ha COCTOSHHE MPHUPOJIHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAHON HaNpaBIeHHOCTH
yueOHoro npeamera «buonorus» mpoauKTOBAaHO HEOOXOAMMOCTBIO OOecreYeHus



YCIIOBHM ISl pEIICHUsI OJJHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHus, KOTOpas mpeamnonaraeT (GOpMHpOBaHHE Yy  OOydarommxcs
CHOCOOHOCTH aJaNTHPOBAThCS K HU3MEHEHUSM JIUHAMUYHO pa3BUBAIOILErOCA
COBPEMEHHOTO MHUpA.

buonoruss Ha ypoBHE cpeaHero ooOuero oO0pa30BaHHUS 3aHUMAET BAKHOE
Mecto. OHa oOecreunBaeT (GopMHUpOBaHUE Yy OOYUYAIOIIMXCS MPEACTABICHUN O
HAy4YHOM KapTHHE MHpa, pacuIupseT U o00OIIaeT 3HaHUs O KMBOM mpupojae, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3alMd W SBOJIIOLMH, CO3IAET
yCIOBHSI  JOJsi:  TIO3HAHMS  3aKOHOB  JKMBOW  TPHPOIBI,  (POPMHUPOBAHUS
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0POBOrO M 0Oe30macHoro ooOpasza
KU3HHU, SKOJIOTHUECKOTO MBIIIJICHHSI, IIEHHOCTHOTO OTHOIICHUS K KUBOUW MPHUPOJIE
U YEJIOBEKY.

Bornbiioe 3HaueHre GMOJIOTHS UMEET TaKXkKe JIJIsl PEeLIeHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJady  CcpelHero  oOmero  oOpa3oBaHMs,  COLMAIM3ALUU
oOyuarouxcs. M3ydenne 6uonoruu oGecrieurBaeT yCIoBUs sl (POPMHUpPOBAHHUS
UHTEJUICKTYaIbHBIX, KOMMYHUKAIMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET MHTErpallMd OWOJIOTMYECKUX 3HAHUHU C
MPEICTaBICHUAMH U3 IPYTUX Y4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpaduu. Ha3zBaHHble MONOXKEHHUS O NMpeAHA3HAUYEHUU Y4EOHOro MpeaMeTa
«buonorus» CcOCTaBUIM OCHOBY Ui OINpEACIICHUS TOAXOAOB K OTOOpY H
CTPYKTYPUPOBAaHUIO €r0 COJEp)KaHUs, IMPEJCTaBICHHOIO B MpOrpaMMe IO
Oounosoruu.

Ot6op conepxkanus ydeOHOro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYILECTBIEH C TO3MLIMHA KyJIbTypOCOOOPAa3HOrO IOJX0/Aa, B COOTBETCTBUHU C
KOTOPBIM OOydYarommecss JODKHBI OCBOWTH 3HAaHUS M YMEHHS, 3HAYUMBIC IS
(dopMupoBaHus O00IIEH KyJIbTYpbl, OIpPEACISAIONINEe aJeKBaTHOE TIOBEACHUE
YeJI0BeKa B OKPYXKaIOIIeH MPUPOIHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU M TPaKTHUYEeCKOW aesTenbHOCTH. Ocoboe MeCcTO B 3TOM CUCTEME 3HAHMM
3aHUMAIOT JIEMEHTHI COICP)KAHUS, KOTOPhIE CIIY>KaT OCHOBOMW JJIsi (POPMHUPOBAHUS
NPEJICTABIEHUA O COBPEMEHHOM eCTECTBEHHO-HAy4YHOW KapTHUHE Mupa U
[EHHOCTHBIX  OpPUEHTAMSIX  JHUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3alluU
OMOJIOTUYECKOTO 00pa30BaHUS.

CTpyKTypupOBaHHE COJIepXaHUsl Y4eOHOro marepuaja B MpOrpaMmMme Io
OMOJIOTUM OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX KUBOW MPUPOJBL, O €€ YPOBHEBON OpraHu3aluu U
HBOJIOLIMHU. B COOTBETCTBUU € 3TUM B CTPYKTYpe yueOHOro nmpeamera «buomorus
BBIJICJICHBI CIIEAYIOUINE coAepKaTeNbHble TMHUU: «buonorus kak Hayka. MeTo/bl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormueckas cucrema», «OpraHusM Kak



ouonornueckas cucrema», «CucreMa MU MHOrooOpasue OpPraHUYECKOTO MHUPay,
«OBOJIOLHS KUBOU MTPUPOIBD», « IKOCUCTEMBI U MIPUCYIIUE UM 3aAKOHOMEPHOCTH.

enp u3yuenuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIQJICHUE  OOYYaIOIIUMHCSI 3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3alliy >KUBBIX CHUCTEM pAa3HOr0 paHra U MNpUOOpPETEeHHE YMEHH
UCIOJIb30BaTh 3TH 3HAHUS MJIi TPAMOTHBIX JEHCTBUA B OTHOUIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEHICHUS PA3IMYHBIX )KU3HEHHBIX TIPOOJIEM.

Joctmxenue nenu u3ydeHus: yueOHoro npeamera «buosorus» Ha 6a30BoM
ypOBHE 00€CIeunBaeTCs PEIIeHUEM CIIEAYIOUIUX 3a/1ay:

OCBOEHHE OOYYarOIMIMMHCS CHUCTEMbl 3HAHUW O OWOJIOTMYECKUX TEOpPHUsX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiaxX, CIyXKaluXx OCHOBOU
i (POPMUPOBAHUS MPEJICTABICHUN O €CTECTBEHHO-HAYYHOH KapTUHE MHUpA, O
METOJIaX HAay4YHOrO MO3HaHUsS, CTPOCHUH, MHOTOOOPa3uu M OCOOEHHOCTSX JKHUBBIX
CUCTEM PA3HOI'0 YPOBHSI OPraHU3ALMU, BBIJIAIOLIUXCA OTKPBITUSX U COBPEMEHHBIX
HCCIICA0BAHUSIX B OMOJIOTHH;

¢opmupoBaHue y oOydaroluxcs I03HABaTEIbHBIX, WHTEIIEKTYaJbHBIX U
TBOPYECKMX CIHOCOOHOCTEH B IpPOLECCE aHaIM3a JAaHHBIX O IYTSAX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UAEH M MOAXOAOB K H3YYEHHIO JKUBBIX CHCTEM
pPa3HOro ypOBHS OpraHU3aluy;

CTAaHOBJICHHE Yy OOy4Jamomuxcs OOweld KyJbTypbl, (PYHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHUH OOBSACHATH U OLICHUBATH SBJICHUS OKPYXKAIOIIETO
MUpa JKUBOW MPUPOABI HA OCHOBAHMM 3HAHUW M OIbITA, MOJYYEHHBIX MpU
U3y4eHUU OUOJIOTHUY;

dbopmupoBanue y oOOy4yaroUMXcs YMEHUNW WIUTIOCTPUPOBATh 3HAUYECHUE
OMOJIOTMYECKUX 3HAHUKA B MPAKTUYECKOM JAESTEIIbHOCTH YeJIOBEKa, Pa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHM U arpoONOTEXHOJIOTHH;

BOCHHUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU IMO3HAHUS YEIOBEKOM >KUBOMU
IPUPOIbl, HEOOXOAUMOCTH OEPEHKHOI0 OTHOLIEHUS K HEM, COOTIOAEHUSI STHYECKUX
HOPM TIPY MIPOBEACHUH OMOJIOTHUECKUX MCCIIETOBAHUII;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM U1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKON KYIbTYPBI, AJs1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,

IPUMEHEHNE TPUOOPETEHHBIX 3HAHUI U YMEHUN B TIOBCEHEBHOM KU3HU IS
OLIEHKH MOCJIEICTBUI CBOEH EATEIBHOCTH IO OTHOLIEHHUIO K OKPY’KaIoLIEel cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHE U COOJIOJIEHHE MEp MPOPUIAKTUKH
3a00JeBaHU.

B cucreme cpemnero obOmiero obpaszoBanusi «buosorusi», uzydaemass Ha
0a30BOM YypOBHE, SIBISIETCS 00s3aTENbHBIM Y4YE€OHBIM IPEIMETOM, BXOJSIIMM B
cocTaB nmpeaMeTHol o0nactu «EcTecTBeHHO-HAYUHbIE TIPEAMETBI».



Jlst m3ydenust 6nonoruu Ha 6a30BOM yPOBHE CPETHETO 00IIero 00pa3oBaHUs
orBoxuTcs 68 wacoB: B 10 xmacce — 34 gaca (1 gac B Hememo), B 11 kimacce — 34
yaca (1 yac B Hezento).



COILEPKAHUE OBYUEHUSA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMHU €CTECTBEHHBIMU HayKamu, (pusocoduet, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (OpMHUPOBAHHM COBPEMEHHOM HAyYHOM KapTUHBI MHpA.
Cucrema OMONOTMYECKUX HAYK.

MeToibl TO3HAHUSA KUBOU MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, OMTMCaHUE,
U3MepeHue, Kiaccuukanus, MOJCIUPOBAHUE, CTAaTUCTUYEcKass 00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [x. Yorcon nu ®@. Kpuk.

TabGmuier u cxembl: «MeToIbl TIO3HAHUS KUBON TIPUPOIBD).

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

[Tpaktnueckas pabora Ne 1. «Mcmonp3oBaHuEe pazIUYHBIX METOMOB TPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI H UX OPTraHU3ALMS.

’Kusbie cuctembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTianune
KUBBIX CUCTEM OT HEOPTraHUYECKON MTPUPOIBI.

CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3anuu OMOCUCTEM:
MOJIEKYJIIPHBIM, KJIETOYHBbIM, TKAHEBBIA, OPraHU3MEHHBIM, MNOMYJALUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreo1IeHOTUYECKHU ), OnochepHbIil.

JlemoHcTpanum:

Tabmuier u cxembl: «OCHOBHBIE TPU3HAKHU KU3HW», «YPOBHH OpraHU3aIlud
KUBOU IIPUPOIBI».

Oo6opynoBanue: Mmozenb Mmosiekybl JTHK.

Tema 3. Xumnueckuii COCTaB M CTPOEHHE KICTKH.

XWUMUYECKUN COCTaB KIETKU. XHMHUYECKHE BJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHThI. Bo/la 1 MUHEpalIbHbIEC BEIIECTBA.

@OyHKIUM BOABI W MHUHEpPAIbHBIX BelleCcTB B Kkierke. I[lommepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB U crpoeHure OeaKoB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBII COCTaB. Y pOBHH
CTPYKTYpbl OE€IKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHAS, TpPETUYHAs U
YeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
(yHKIMN OENKOB.

depMmeHTHl — Ouonormyeckwe Karamumszatopel. CrTpoeHue ¢epmeHTa:
aKTUBHBIA TIEHTP, cyOcTpartHas crenuduunocts. KodepmeHThl. Butamunbl
Otnuyust pepMEHTOB OT HEOPraHUYECKUX KaTaIu3aTOPOB.



VYrneBonpl: MoOHOcaxapuubl  (IJOKo3a, pubo3a U JIe30Kcupu003a),
nucaxapunibl  (caxaposa, JIAaKTO3a) U MOJUcaxapuibl (Kpaxman, TJIMKOIeH,
[eJUTI0103a). bruonornueckue pyHKIMM yTriaeBOIOB.

Jlunuael:  Tpurmmuepuasl, ¢Gocpomunuabl, crepouabl. ['mapoduibHO-
ruapodoOHbIe  cBoMcTBa. buonormyeckue ¢yHkiuun sunuaoB. CpaBHeHUE
YIJI€BO/IOB, OCJIKOB U JIUIHJIOB KAK UCTOYHUKOB SHEPIHH.

Hyxnennossle kucnorsl: [JHK wu PHK. Hyxneoruapr — MoOHOMEpHI
HykjIenHOBbIX KucioT. Ctpoenue u ¢pynkuuu JTHK. Ctpoenune u pynkuuu PHK.
Buaet PHK. AT®: ctpoenue u ¢pyHKIIMH.

urosorust — Hayka o kietke. Kiierounas Teopust — npuMep B3aUMOIECHCTBUS
uzeil 1 GakToB B HAYYHOM MO3HAHUU. METOIbI U3y4eHUs KIIETKH.

Knerka kak 1enoctHass »uBasg cucrema. OOmMe MNpU3HAKU KIIETOK:
3aMKHYyTasi HapykHass mMemOpana, monekynbl JIHK kak remermueckuii ammapar,
CUCTEMa CUHTE3a OeliKa.

Tunsl KJIETOK: 3yKapUOTHYECKas M mpokapuorudeckas. OcoOeHHOCTH
CTpOeHUsI TpokapuoTHuecko kieTku. Kiierounas crenka Oaktepuil. CtpoeHue
AYKapUOTUYECKOM KIIETKHM. (OCHOBHBIE OTJIMYMS PACTUTENIBHON, JKUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢yakuuu. [Inazmarnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. Llutonnasma u eé
opranouasl. OgHomemOpannbie opranouasl kietku: JOIIC, ammapar Ionbmxw,
au30coMbl. [lolyaBTOHOMHBIE OpPraHOMAbl KIETKH: MUTOXOHAPUH, TUIACTUAIBL.
[Tpoucxoxxaenne MUTOXOHApUM W TacTua. Bunabl mmactua. HememOpanHbie
OpPraHoOMJIbl KJIETKH: pUOOCOMBI, KJIETOYHBIA UEHTP, IIEHTPUOIHU, PECHUYKH,
KryTukd. QyHKIMK OpraHOUI0B KIIETKH. BKiltoueHus.

SAnpo — perynsTopHblii HeHTp kieTku. CTpoeHue sjpa: saepHas 000JouKa,
KapuoIuia3mMa, XpOMaTHH, SJIPIIIKO. XPOMOCOMBI.

TpaHCHOpT BEIIECTB B KIETKE.

JlemoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panxins, K. M. bap.

[Huarpammsel:  «PacripefeneHne XMMHYECKHX JJIEMEHTOB B HEXHBOU
npupone», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBON TPUPOIE».

Tabmuuer u cxembl: «llepuonnueckas TabiMna XUMUYECKHX SJIEMEHTOBY,
«CTpoeHne MoJIeKyJIbl BOJbI», «brocunTes 6enka», «CTpoeHne MOJIEKYIIbI OEIKa,
«Ctpoenue pepmenrta», «Hyknennossie kuciaotsl. [JHK», «Ctpoenne MoneKysl
AT®», «CTpoeHHE PYKapUOTUUECKON KIETKH», «CTPOCHHE >KUBOTHOM KIIETKW),
«CTpoeHre pacTUTENbHON KIETKN», «CTpPOECHHE HPOKAPHOTHUECKON KIIETKNY,
«CtpoeHue szipa KIETKN», «Y TIeBOAbD, «JIunuabn.



OOopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpPYJOBaHUE JIsi IPOBEACHUS
HaOJIOJICHUM, HW3MEpPEHUM, HSKCIEPUMEHTOB, MHUKpoOIpenapaTbl PacTUTEJbHBIX,
KUBOTHBIX U OAKTEPUATILHBIX KIIETOK.

JlabopaTropHblie U NpaKTU4YecCKue padoThbl:

JlaGoparoprass pabora Ne 1. «l3ydyeHue KaTaIMTHYECKOH aKTUBHOCTHU
(epMeHTOB (Ha MpUMeEpe aMuUIa3bl WK KaTalla3bl)».

Jlaboparopnass pabora Neo 2. «M3yueHwe CTpOEHUsI KJIETOK paCTECHUM,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpernaparax U HUxX
OMMCAHUE.

Tema 4. ’Ku3HeneATeIbHOCTb KJICTKH.

OOMeEH BelIecTB, WM MeTabou3M. AcCUMUIAIUS (TUIACTUYECKUM OOMEH) U
JUCCUMUIISIUA (PHEPreTuuecKuii OOMEeH) — JB€ CTOPOHBI €IMHOr0 IIpolecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHUsS BEIIECTB W DHEPrUU B TIOHHMMAaHUU
MeTaboan3Ma.

Tuner oOMeHa BerecTB: aBTOTpO(dHBIN U reTepoTpodHbIi. Ponb depmeHTOB
B OOMEHE BEIlIeCTB U MPEBPAILICHUH SHEPTUH B KIIETKE.

®orocunTe3. CperoBass W TeMHOBasg (¢a3bl (oTocuHTe3a. Peakuuu
dbotocunTesa. IPppekTuBHOCTL PoTOoCUHTE3a. 3HAUCHUE (HOTOCUHTE3A JJIS )KU3HU
Ha 3emie. BiausHue ycioBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIICHUSI €T0
MPOIYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocHuHTe3. XEMOCHHTE3UPYIOIue OaKkTepur. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMEH B KieTke. PaciierieHne BeniecTB, BBIACICHHUE U
AKKyMYJMpPOBaHUE DHEPrUM B KIETKE. OTambl DSHEPreTUYECKOro oOMeHa.
I'mukonu3. bpoxxenune m ero Buubl. KuciopomaHoe oKuCIIEHHE, WM KJIETOYHOE
JIbIXaHHE. OxkucnurenbHOe dochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYeCcKoro oOMeHa.

Peakniun MarpuuHoro cuHrte3a. ['enernueckas wunHdopmarus u JIHK.
Peanuzanus reHernueckoil mHpopmanumu B KieTke. ['eHeTHMUeCKHUH KO M €ro
cBoiictBa. Tpanckpumniusa — maTpuuHblii cunte3 PHK. Tpancmsiius — 6unocunTes
Oenka. Otambl TpaHchsanuu. KoaupoBanue amMuHOKHCTIOT. Pomb pubocom B
OuocuHTe3e Oenka.

Heknerounbie ¢popmbl xu3HN — BUpYChl. VcTtopust oTkpeiTHs BupycoB (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHud, KUBOTHBIX U YEJIOBEKA, BbBI3HIBAEMBIC
Bupycamu. Bupyc ummynonedunura yenosexka (BUY) — Bo3Oyaurens CII/a.
OOpatHass ~ TpaHCKpUIIIMsA, peBepraza u  uHTerpaza.  IIpodunakruxa
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHU.

JdeMoHCcTpanuu:



[Toptpetsr: H. K. Konpuos, J[. M. UBanosckuit, K. A. Tumupszes.

Tabmuubl u cxembl: «Tumbl nutanus», «Merabomuzm», «MUTOXOHIPUSY,
«OHepreTudeckuii oomMen», «Xiopormiact», «Potocunres», «Ctpoenue JIHK»,
«CtpoeHue u PyHKIIMOHUPOBAaHUE TeHa», «CuHTEe3 Oenkay, «I 'eHeTUUeCKUl Koy,
«Bupyce», «baktepuodarn», «Ctpoenue u >xu3HeHHbIN 1k Bupyca CIIN/la,
0axkTepuodaray, «Permmukauus JHK».

O6opynoBanue: moaenu-anmumkanuu «Yasoenue JIHK u TpaHckpumnuusy»,
«buocunres 6enkay, «CTpoeHHe KICTKW», Moaenb cTpykTypsl JITHK.

Tema S. PazMHOKeHHe M HHAUBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTounblii MUk, WM JKU3HCHHBIM UK KiIeTKH. MHTepdaza m MHUTO3.
IIporiecchl, mpotekaronue B uHTepdaze. Perukainus — peakuuss MaTpUUHOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JlunouaHeIA W TalJIOWIHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XPOMATHIBI.
[uTonornyeckue OCHOBBI PAa3MHOXKEHUSA W  WHIUBUIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenue kinerkn — muto3. Cragum murtosza. [Iponeccel, mpoucxoasume Ha
Pa3HbBIX CTAOUAX MUTO3a. bUONIOrnYecKuil CMBICI MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKU — arloNTOo3.

@dopMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrosioe U mojioBoe. Buasl Gecrionoro
Pa3MHOXECHUS: JICJICHUE HAJABOE, ITOYKOBAaHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHe. VICKycCTBEeHHOE KIIOHUPOBAHHE
OpPraHu3MOB, €r0 3HAYCHUE JIJIsI CEJICKIINH.

[TonoBoe pa3MHOXKEHHUE, €ro OTINYHUSA OT OECIONOrO.

Meiio3z. Cranun meiio3a. IIpoiieccel, mpoUCXOAsIIME HA CTaAMSIX MeEHo03a.
[ToBenenne xpomocom B Meio3e. Kpoccunroep. buonorndeckuii CmbICa U
3Ha4YEeHUE MEHo3a.

['amerorene3 — mnporecc 0Opa3OBaHMS TOJOBBIX KJETOK Y >KHUBOTHBIX.
[TonoBblie kKene3bl: CEMEHHUKU U sIMYHUKUA. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u[, SMIEKJIETKa) — CHEpPMATOreHe3 M OBOTCHES3.
OcoOEHHOCTH CTpPOEHHUS SULEKIETOK M crepMaTro3oujioB. OII0I0TBOpPEHUE.
[lapTeHorenes.

WuauBuayansHoe pa3BuTHe (OHTOTeHE3). OMOPHOHAIBHOE  pa3BUTHE
(amMOpuorenes). Jtarnbl SMOPUOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOieHue, ractpyisuus, opranoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
NOCTOMOPHOHANILHOTO Pa3BUTHUA: TMpPsAMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pazButrne pacteHuid. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHHU, CTAINU PA3BUTHSL.



JlemoHcTpanum:

Tabmuuplr u cxembl: «DOpMbl pPa3MHOKEHUST OPraHu3MoBY», «/IBolHOE
OIUIOJIOTBOPEHUE Yy I1IBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOXKECHHUE
pactenuity, «Jlenenune kietku Oaktepuit», «CTpOEHUE TMOJOBBIX KIIETOKY,
«Ctpoenune xpomocombl», «Knerounsrii nmukim», «Pemmukanus JHK», «Mwuto3y,
«Meiiosy, «IIpsmoe u HenpsiMoe pa3BUTHEY», «['aMETOreHe3 y MIIEKOMUTAOIINX U
yesioBekay, «OCHOBHBIE CTaJIMM OHTOTCHE3a».

O6opynoBaHue: MMKPOCKOTI, MMKpOIpenapaThbl «CniepMaTo30u sl
MJICKOMTUTAIOIIETO», «SIHIEeKIeTKa MIeKonmuTarmero», «Kapuokuies B KiIeTKax
KOpEIlIKa JyKa», MarHuTHas MOJEib-aliuiuKanusa «JleneHue KIEeTKU», MOJEIb
JIHK, monens meTadha3HOM XPOMOCOMBI.

JlabopaTopHble U MPaAKTH4YeCKUE PA0OThI:

JlabopatopHas padora Ne 3. «HaOmiomenune muTO3a B KJIETKAaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHas pabota Ne 4. «/3yueHue CTpOCHHsI TOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieicTBeHHOCTb M H3MEHYHUBOCTH OPTraHU3MOB.

IIpenmer u 3amaun reHeTnku. Mictopus pa3BuTusi reHETUKU. Ponb nuTonoruu
U ASMOPHOJIOTMH B CTAaHOBJIEHUM T€HETHKU. BKIajg pocCHMCKMX W 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TEeHETUKU (TUOPHUIO0JOTUYECKUM,
IIUTOTCHETUYECKUHM, MOJCKYISIpHO-TeHeTHUeCKU). (OCHOBHBIE TI'€HETHYECKHE
NoHATHUS. ['eHeTHuecKasi CHMBOJIMKA, UCTIOb3yeMasl B CXeMax CKpEITMBaHUMH.

3aKOHOMEpPHOCTH HACJIeJIOBaHUS MPU3HAKOB, ycTaHOBJIeHHbIE . Menaenem.
MoHoruOpuHOe CKpeIIMBaHKWE. 3aKOH eAWHOOOpa3usi THOPHIOB IIEPBOIO
nokosneHus. [lpaBuino AOMUHUpOBaHUA. 3aKOH pacCHICIJICHUS ITPU3HAKOB.
I'nmores3a yncToThl raMeT. I1oIHOE M HeMmoHOe JOMUHUPOBAHUE.

JuruOpugHoe  CKpenMBaHWEe. 3aKOH  HE3aBUCHMMOTO  HACJEIOBaHUS
npu3zHakoB.  lluToreHeTnyeckue - OCHOBBI  JAUTHOPUIHOIO  CKPEIIMBaHMS.
AHanuzupymoniee ckpemuBanue. Mcnonb30BaHue aHATM3UPYIOMIEr0 CKPEIIUBAHUS
JUISL OTIpeJIeJICHUS T€HOTHUIIa 0COOH.

CuerieHHOe  HaciefoBaHMe mpu3HakoB. Pabora T. Moprana 1o
CLICTUICHHOMY HacJIeIOBaHUIO T€HOB. HapylleHnue clenieHus TeHOB B Pe3yJibTaTe
KPOCCHUHTOBEpA.

XpomMocoMHasi TEOPHST HACTIEICTBEHHOCTH. | e HETUUEeCKUE KapThl.

I'enetnka mosia. XpoMOCOMHOE OIPENICJICHUE 1MOoJia. AYTOCOMBI U TOJIOBBIC
XpoMOcOMBI. ['oMoramMeTHnle M TreTeporaMeTHbie opraHusMmbl. HacnenoBanue
MPU3HAKOB, CIETVICHHBIX C TTOJIOM.

N3menunBoCTh. BUaBl ”3MEHUYNBOCTH: HEHACIICACTBEHHAS M HACJICACTBEHHAS.
Pomnb cpeabl B HEHACIHEACTBEHHOW  HM3MEHYMBOCTH. XapakTepucTuka



MoAU(UKAITMOHHON N3MEHYMBOCTH. BapranoHHbBIN P U BapuallMoOHHAs KPUBas.
Hopma peakunu npusnaka. KonmyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOIU(MUKAITMOHHON U3MEHYUBOCTH.

HacnenactBeHHasi, WM TEHOTUIMYECKas, W3MEHUMBOCTh. KoMOWHAaTHBHas
U3MEHUYMBOCTh. Meio3 U TOJNOBOM Tpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTU. MyTallMOHHAsI U3MEHYMBOCTh. Knaccudukanus MyTanuii: TeHHBIE,
XpOMOCOMHBIE, FTeHOMHbIE. HacToTa v MpUYrHbI MyTaluii. MyTareHHbie (haKTOpBbI.
3aKOH TOMOJIOTMYECKUX PsIZIOB B HacieACcTBeHHOM n3MeHunBocty H. Y. BaBuioga.

Buesnepnas HacIe1CTBEHHOCTh U U3BMEHYUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETHKH
YyeJIOBEKA: F'eHEaJIOTMUEeCKUI, OJM3HEIOBRIN, IIUTOICHETUUCCKUM, OMOXMMHYSCKUM,
MOJIEKYJIIPHO-TEHETUYECKU . CoBpemeHHOE ONpeIeJICHUE TE€HOTUNA!
MMOJJHOT€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
[1[[P-ananu3a. HacnenctBeHHble 3a00JieBaHUSI 4YeJNOBEKAa: Te€HHbIE OO0JIe3HH,
00JIe3HN C HACJIEICTBEHHOW MPEApacloiO)KEHHOCThIO, XPOMOCOMHBIC OOJIE3HHU.
Comarnueckue ¥ reHeparuBHble MyTanuu. CTBONOBbIE KIETKH. [IpHHIUIIBI
3JI0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKN U JICYEHUSI TeHETUYECKUX
Oosne3Heil. Menuko-reHeTHYeCKoe KOHCYJIbTUPOBaHME. 3HAYEHUE MEIUIIMHCKOU
TC€HETHKHU B MPEAOTBPAIICHUH U JICUCHUH TeHETUYECKUX 3a00IeBaHU YeI0BeKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepuxos, H. B.
Tumodeen-Pecosckuii, H. Y. Bapuios.

Tabmuupl u cxeMbl:  «MOHOrMOpPUIHOE  CKpelIMBaHUE UM €ro
UTOIC€HETUYECKAs] OCHOBa», «3aKOH pacHICNJEHUS M €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JlurubpuaHoe  CKpeIIUBaHUE,
«IuTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEILIUBAHUA, «Metio3y,
«B3auMoneincTeue aieNbHBIX TE€HOB», «l €HeTM4YecKue KapThl pPAaCTEHUM,
KUBOTHBIX U YEJIOBEKa», «l'€HeThka mojia», «3aKOHOMEPHOCTH HAaCJEIOBaHMS,
CUEIJIEHHOTO ¢ TmosioM», «KapuoTumbel 4elnoBeKa U KUBOTHBIX», «Bubl
U3MEHUMBOCTWY», «MonudukanronHas M3MEeHUYUBOCThY», «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpymni KpoBuy», «MyTarmoHHAsI N3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anuiMKauu «MOHOTUOPUAHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «JurubpumHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MHUKPOCKON U MUKpomnpenapar «Jlpozoduna» (HOopma, MyTranuu
(GbOpMBI KPBIIILEB U OKPACKHU Teja), repoapuit «I opox moCceBHOMN.

JlabopaTropHble U MPpaAKTH4YeCKUE PA0OThI:

JlabopatopHas pabora No 5. «l3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO M
JUTHOPUTHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpEnaparaxy.



Jlabopatopnas padota Ne 6. «M3ydenue monudukamoHHON U3MEHYHUBOCTH,
ITIOCTPOCHUE BAPUALMOHHOIO PSAJIa U BAPUALIMOHHOW KPUBOW».

JlabopatopHas pabota Ne 7. «AHanu3 MyTtanui y apo30(uiibl Ha TOTOBBIX
MHKPOIIPENIAPATAX ).

[Tpaktuueckas pabora Ne 2. «CocraBieHue W aHadU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesieknusi opranu3zmMoB. OCHOBbI OHOTEXHOJIOT M.

Cenexuysi Kak Hayka M IPoOLECC. 3apOXKICHHUE CEJIEKIIMU U JIOMECTHUKALIMSL.
Yuenne H. WM. BaBwioBa 0 1EHTpaxX TMPOUCXOXKICHUS W MHOrooOpasusl
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKJICHUS JOMAIIHUX KUBOTHBIX. CopT,
nopoza, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBblii 1 MHAUBUIYAIbHBIA OTOOPHI B
CEJICKIIMM pPACTEeHUM U KUBOTHBIX. OIlEHKA HKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBaHue — HUHOpuAMHr. Ywucras nuHug. CKpelMBaHUE YHUCTBIX JIMHUU.
I'ereposuc, wnmu rubpuanas cuia. HeponcTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otpanénnas rtulOpuauzanus u e€ ycnexu. VCKycCTBeHHBIM MyTareHe3 H
MOJIyYEHUE TMOJUILIONAOB. JIOCTMXKEHUSI CENEKIMU paCTEHUM, MKUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonoruss Kak OTpaciib MPOM3BOJACTBA. ['€HHas WHXKEHEpUs. OTalbl
co3manust pekomOuHantHoM JIHK wu TpaHcrennsix opranu3zmoB. Kierounas
uHKeHepus. KiiertouHnble KyJbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KioHnpoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue M ATudeckue  npobrmembl. MO —  reHeTmyecku
MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpanuu:

IToprpersr: H. M. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.

Tabmuupl ¥ cxembl: KapTa «LIEHTpBI TPOUCXOXKIEHUS U MHOr000pasus
KYJbTYPHBIX pacTeHuil», «Iloposibl qOMaTHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuit», «Otnanénnas ruopuauzanusy, «Padotel akanemuka M. ®@. lBanoBay,
«JTomummongus», «OO0beKThI OMoOTexHONOTHNY, «KieTouHbie KyIbTYypHI U
KJIOHUpOBaHUE», «KOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKU TUIOAOB M KOPHEILJIOI0B IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIE PACTCHUS».

JlaGopaTopHble M IpakTU4ecKHe padoThbI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTHKECHUS CEJNCKIIMUM PACTEHHM U
’KUBOTHBIX (Ha CEJICKIIMOHH YO CTaHLIMIO, TUIECMEHHYIO bepMmy,
COPTOHMCIIBITATeIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JIAOOPATOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».



11 KIIACC

Tema 1. JBosnoHOHHAs OHOJIOTUS.

[IpennoceulkM BO3HUKHOBEHHMSI 3BOJIOLMOHHOW TEOPHH. OBOJIOLMOHHAS
Teopusi U €€ MecTo B OMONOrvuM. BiusHUE 3BOIOLMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTUY U JPYTUX HAYK.

CBunerenscTBa 53BONONMMU. [lameoHTonOrMYeckue: Mocaea0BaTEIbHOCTD
NOSIBJICHHSI BUJOB B TMAJCOHTOJOTMYECKON JIETONUCH, MEPEXOJIHbIE (OPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Ppa3inuvsg SMOPHUOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEILHO-aHATOMUYECKUE: T'OMOJIOTMYHbBIE, AHAJIOIMYHBbIE,
pPYIMMEHTApHBbIE OpraHbl, aTaBU3Mbl. MONEKYJIAPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX NyTed y BceX
OpPraHU3MOB.

OpomonmonHass Teopusa Y. JlapBuHa. Ilpennochiiku  BO3ZHUKHOBEHUS
JapBUHU3MA. J[BIDKyIIME CHJIBI SBOMIONMHM BUAOB MO JlapBuHY (M30BITOUHOE
Pa3MHOMKEHHUE TPU OrPAaHUUYECHHOCTH PECYPCOB, HEOIPEACIEHHAsT U3MEHUYUBOCTb,
O0opn0a 3a CylIecTBOBaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas teopus 3Bomonnu (CTI) 1 €€ OCHOBHBIE MMOJIOXKEHHUS.

Mukpossomonust. [Tomymanus Kkak eIMHUIA BUAA U SBOJIIOLUY.

JBrxymue cuibl ((pakTopbl) SBOMIOUMU BUJIOB B NpUpoje. MyTaloHHbBIN
nporecc ¥ KOMOMHATHBHAsE M3MEHYMBOCTh. [lomyssiiMOHHBIE BOJHBI M Apend
reHoB. M3ossuust 1 MUrpanus.

EcrtecTBeHHBII 0TOOp — HampaBisiomMid  Qaktop 3Bomonud. DopMbl
€CTECTBEHHOTO 0TOOpaA.

[Iprcnoco6IeHHOCT, OpPraHu3MOB Kak pe3ylbTar »Boyonuu. [lpumepsl
pPUCTIOCOONIEHNN Y OPraHu3MOB. ApoMOP(O3BI U UTNO0ATATITAIIHH.

Bun u BupmooOGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOpMBI
BUJI000pa30BaHusl: reorpapuueckoe, 3K0JIOrnyecKoe.

MaxkposBomtonusi. DopMbl  3BOMIONUH:  (UIETUYECKAs, JAWBEPreHTHas,
KOHBEpreHTHas, napamienabHas. HeoOpaTumMocTh 3BOIOIUY.

[IponcxoxaeHne OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. ATanTUBHAS paandalys.

JdeMoHcTpanuu:

IToptpetsr: K. Jlunnen, K. b. Jlamapk, Y. lapsun, B. O. KoBanescku, K.
M. bap, 2. I'ekkens, @. Mromiep, A. H. CeBepi1os.

Tabmuue! u cxembl: «Pa3BuTre opraHu4ecKoro Mupa Ha 3emie», «3apoIbIIIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbr  OoppOBl 32
cylecTBoBanue», «EctecTBeHHBIN 0TOOP», «MHOroo0pasue COpTOB pacTeHHII,
«MHoroobpasue  mopoa  KHMBOTHbIX»,  «llomymsmuu»,  «MyrtannoHHas



U3MEHYHMBOCTEY, «ApoMopdo3sly, «muoamanramum», «OO0mmas mereHepamus,
«/IBmxymme cunbel 3Bomonun», «Kapra-cxema wapmpyra nyremectBus Y.
HNapsuna», «boprba 3a cymectBoBanue», «IIprucnoco6IeHHOCTh OpPraHU3MOBY,
«"eorpaduueckoe B1I000pa30BaHUE», « IKOJIOTHYECKOE BUA00OPA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMH OKPACKH,
Ha0Op TUIOJOB U CeMsH, KosuieKius «lIpumepnl 3alIUTHBIX TPUCIIOCOOJICHUM Yy
KUBOTHBIX», MOJEIb «OCHOBHBIC HANpPaBJICHUS HBOJIOLMNY», 00BEMHAS MOJETh
«CTpoeHue roJJI0BHOIO MO3ra MO3BOHOYHBIXY.

buoreorpaduueckass kapra wmupa, KoJuieKius «DOpMbI COXPaHHOCTH
VMCKONAEMbIX JKMBOTHBIX M pacTeHH», Mojaenb amumkanus «llepekpéct
XpOMOCOM», BJIaxHble Tipenaparsl «Pa3Butne Hacekomoro», «Pa3Butue
JSATYHIKWA», MUKpornpenapar «Jlpozoduna» (Hopma, myranuu (HOpMbl KPbUIbEB U
OKpPACKH TeIa).

JlabopaTopHblie 1 NpaKTU4YecKue padoThl:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BHIOB O MOP(HOIOTHIECKOMY
KPUTEPUION.

JlabopatopHas pabora Ne 2. «Onucanue MpuUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HHM HA 3eMuie.

JloHay4yHbIE TpEACTaBICHUA O 3apOXKICHUU KU3HHU. HaydHble THIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emJie: a0uoreHe3 W TaHCHepMmus. XHUMHUYECKas
ABOMIOLMS. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIBHOE OATBEPKICHUE XUMUYECKON 3BoMonMU. HauanbHble STarbl
ouonorudeckoit »Bomonuu. ['mnoreza PHK-mMupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHME MPOTOKJIETKHU. [lepBble KIETKHM W HMX IBOJIOLMSL.
DopMUPOBAHNE OCHOBHBIX I'PYIIT )KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emie mo 3pam u nepuoaam. Karapxeil. Apxeiickas u
nporepo3orickass dpbl. llaseosolickas spa u €€ nepuoiabl: KEMOPUICKHIMA,
OPJIOBHKCKHM, CUITYPUNCKUH, IEBOHCKUN, KAMEHHOYTOJIbHBIN, [IEPMCKHUH.

Me3o30i1cKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaiiHo3oiickass 2pa ®u €€ mnepuoiabl: MAJIEOr€HOBBIM, HEOTCHOBBIM,
AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMaTa U TE€OJOTMYECKUX IpoueccoB. OCHOBHBIE ATallbl
ABOJIOLMM PACTUTEIBHOTO M JKHUBOTHOTO MHUpa. ApomMopdo3bl y pacTeHUU U
KUBOTHBIX. [losiBIIEHNE, pacUBET U BBIMUPAHUE T'PYIIIL )KUBBIX OPTAHU3MOB.

Cucrema OpPraHMYECKOr0 MHpPa KakK OTpaKeHUEe 3BOMIOUMH. (OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.



DBOJIOLMSA Ye0oBEKa. AHTPONOJIOrUs Kak HayKa. Pa3BuTHe npeacTaBieHui o
MIPOMCXOXKJICHUN YesloBeKa. Meroabsl u3ydeHus anTponoreHesa. (CxonactBa u
pa3ianyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHUE YEIIOBEKA.

JBwxymume  cuibl  (QakTopbl)  AHTPONOIEHE3a. Hacnencrsennas
U3MEHUYMBOCTh M  €CTEeCTBEHHBI oTOOp. OOIIECTBEHHBI 00pa3 KU3HH,
U3TOTOBJIEHUE OPYAHUM Tpy/la, MBIIIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU IBOJIIOIMHU YEJOBEKA: aBCTPAJIONUTEKHU, YeraoBek
ymenbid, YenoBek mnpaAmoxondmui, YenoBek HeaHAepTanbCkui, YenoBek
pazymHblii. Haxonku uCKOMaeMbIX OCTAaTKOB, BpeMsl CYIIECTBOBaHHS, 0OJacTh
pacipocTpaHeHus, 00bEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, OPYIH.

Yenoeueckne  pacbl. OCHOBHbIE  OONIbIIME  pachl:  €BPOIEOMIHAS
(eBpasmiickas),  Herpo-aBCcTpajiougHasi  (dKBaTOpHalIbHAsl),  MOHTOJIOMIHAS
(a3smarcko-amepukaHckas).  UepTsl  MPHUCIOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKMX pac K YCJIOBHUSIM CYHIECTBOBaHUSA. ENMHCTBO 4YenOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toprpersr: ®@. Peau, JI. Ilacrep, A. 1. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuubr u cxembl: «Bo3HukHoBeHne CoJHEUHOH cucTeMbl», «PazBurue
opranuueckoro mupa», «PacturenbHas kietka», «KuBOTHasg  KIETKay,
«IIpokaprornueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS YEJIOBEKA W UEIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKMX  HAXOIOK  IPEIKOB
COBPEMEHHOI0 4YeJNoBeKay, «/lpeBHeumue moam», «lpeBHue monu», «llepsbie
COBPEMEHHBIE IO, «HeT0BEYECKHUE pach».

O6opynoBanue:  mymspku — «lIpoucxoxnenne — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEeaHAepTaiblla, KPOMaHbOHLA), CIENKU WU
U300paXXeHUsT KAMEHHBIX OpYIHUH MEepPBOOBITHOIO YeloBeKa (KaMHH-YOMIIEPHI,
pyOuma, ckpeOma), TEOXpoOHOJOTMUYecKas Tabnuma, Koutekius «Dopmbl
COXPAHHOCTHU MCKOMAEMBbIX )KMBOTHBIX U PACTEHUIN».

JlabopaTopHble U MPaKTH4YeCKue padoThI:

[Ipaktnueckas padora Ne 1. «M3ydyeHune MCKOMaeMbIX OCTaTKOB PacTeHUH U
KUBOTHBIX B KOJUICKIIHASIX.

OKcKypeus «IBOJIONUS OPraHMYECKOro MuUpa Ha 3emiie» (B €CTECTBEHHO-
HAaY4HBIM WJIM KPAaeBEIUECKHUI My3€ll).

Tema 3. OprannzMsbl 4 OKpYy Karolasi cpeaa.

DKoJIorus Kak Hayka. 3aa4uu ¥ paszenbl 3KOJOTUHA. MeTobl SKOJIOTHYECKUX
UCCJIEOBAaHNN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.



Cpenbl oOuTaHHUS OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3/YIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornueckue Qaxkrtopel. Kiaccupukanus 3KOIOTHUECKHX (PaKTOPOB:
abnotnyeckue, OWOTUYECKME U aHTPOIOTeHHbIE. JIeHCTBUE H3KOJIOrMYECKHX
(haKkTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (hakTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucniocobnenust OpraHMu3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (PAKTOpOB.
buonornueckrue puTmsl.

buornueckue (dakTopsI. Bubl OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYpEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmel. [lapazutusMm, koomeparus,
MyTyaiau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIN3M,
HeiiTpanu3M. 3HayeHHWe OWOTHYECKHUX B3aMMOJEWUCTBUM MJI CYLIECTBOBAHMS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKAE XAPAKTEPUCTUKU nomyinsuuu. OCHOBHBIE IOKa3aTeNn
MOMYJSIUUN: YHUCIEHHOCTb, IJIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. JJMHaMuKa 4uCIEHHOCTH MONYJISALNN U €€ PETYIIALHNS.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynse, O. ['ekkerns.

Tabmuubr u cxemsl: kapra «llpupoansie 30HbI 3emumn», «Cpeapl oOUTaHUsA
opranusmoBy, «®Doronepuonansm», «llomymanum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTHU NOMYJISAUUU HHPY30puu-Tyhenbkny», «[lummessie enm».

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonornueckue 0COOEHHOCTH PaCTCHUI U3
Pa3HBIX MECT OOMTAHUSY.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHUE YEPEHKOB
KOJIeyCay.

[Ipaktnueckas padora Ne 2. «Ilogcu€r mioTHOCTH MOMYINSIIIUN Pa3HbIX BUIOB
pacTeHUn».

Tema 4. CooOuiecTBa M 3K0JIOrHYECKHE CHCTEMBbI.

CoobmecTtBo opranu3smMoB — OuoueHo3. CTpyKTypsl OHOLIEHO3a: BHUAOBAaf,
MPOCTPAHCTBEHHAsI, Tpoduueckas (nuieBasi). Buabl-nomuHanTel. CBs3U B
OHuoIIEHO3E.

Okonoruueckue cuctembl (3kocucremsl). IloHatne 00 »skocucreme u
ounoreoneHoze. @OYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMbBI: MPOAYLEHTHI,
KOHCYMEHTBI, PENYLUEHThl. KpyroBopoT BEIIECTB U MOTOK 3HEPIUU B IKOCHCTEME.
Tpoduueckue (mumieBble) YpPOBHM 3KocHCTeMbl. [luieBble 1nenu W  CeTH.
OcCHOBHbIE TOKa3aTed HKOCHCTEMBbI: OHMOMacca, MNPOIYKIUSA. DKOJOTHMUECKHE
OUPaMUJbl:  MPOAYKLUMH, YHMCICHHOCTH, OuomMaccel. (CBOICTBa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOPEryJisilius, pa3Butue. CyKIeccHsl.



[TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMAa XBOWHOTO
WJIA ITUPOKOIMCTBEHHOTO JIeca.

AHTPONIOTEHHBIE ~ HKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYEHNE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopa3nooOpasue kak (axktop ycToWuyuBOCTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emile.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'paHuiibl, coOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo U ero (ynkmuu. OcoOeHHOCTH OMochepsl Kak
rno0anbHON SKOCHCTEMBI. J[nHaAMuU4eckoe paBHOBecHMe W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsI BemiecTB U OMOT€OXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yriieposa,
a3zota). 3oHaIbHOCTh Ouochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emiu. AHTPOIIOreHHbIE U3MEHEHHs B Orocdepe.
I'moGanbHbIE 2KONTOTHYECKHE TTPOOIIEMBI.

CocymiecTBoBaHUE MIPUPOJIbI u YeJI0BEUECTRA. Coxpanenue
O6uopazHooOpasusi Kak OCHOBa ycToiunBocTu 6uochepbl. OCHOBa parmOHAILHOTO
yIpaBJICHUS TPUPOAHBIMU pecypcaMH M HX HCHOJb30BaHuE. JloCTHXKeHUs
OMOJIOTUY U OXPaHA MPUPOJIBI.

JlemoHcTpanum:

[Toptpersr: A. [Ixk. Tencmu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnsie coobmiecTBay, «llemn nuTaHus», «IKOJOTHUECKas MHPAMHUIAY,
«buocdepa u yenoBex», «IKOCUCTEMA MHPOKOIMCTBEHHOIO JIeCcay, «IKOCUCTEMA
XBOMHOrO Jjeca», «bwuoneno3 Bomgoéma», «ArporeHos3», «lIpumepHbie
AQHTPOIIOT€HHBIE  BO3JACHUCTBUS Ha  Ipupoay», «BaxueWline WUCTOYHUKU
3arpsi3HEHUS BO3JyXa M TPYHTOBBIX BOn», «[louBa — BakHeIIas cocTaBistoIas
ounocheprr», «DakTopsl Aerpagauuu nousy, «llapHukoBsiii 3¢dexT», «DakTophl
paguoaKTUBHOTO 3arps3HeHust Ouocdepbr», «OOmas crpykrypa Ouochepsi»,
«Pacmpoctpanenune ku3Hu B Ouocdepe», «O30HOBBIA dKpaH Ouochepsl»,
«KpyroBoport yriepona B 6uocdepe», «KpyroBopot azora B mpupoie».

OOopynoBanue: Mojenb-amIMKanus «TunudHble OMOLEHO3bI», Tepdapuid
«PactutenbHble co001IeCTBa», KoJUIeKuu «bruolienos», «Bpeaurenu BaxHeHIIMX
CEJIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapud W KOJJIEKIMH pacTeHUH U
KUBOTHBIX, MPUHAJICKAINNE K Pa3HBIM JKOJOTUYECKUM TPYIIaM OJHOTO BHJA,
Kpacnas xnura Poccuiickoit ®enepaunu, H300paXeHHS OXpPaHSAEMbIX BHUIOB
pPacTEHUH U JKUBOTHBIX.



[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMLBI 110
BUOJIOTMUN HA  BA30OBOM  YPOBHE CPEJIHEI'O  OBHIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmMBalOTCAd TpPeOOBaHUSA K pe3yJibTaTaM
OCBOCHHUs  OOYyYalOIUMHUCSA TIporpaMM  CpeIHero  olmero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBHI

B cTpyKType JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS mpeamMera «buomorus»
BBIICJICHBI CJICAYIOIIUE COCTABJISIONINE: OCO3HAHHME OOYYAOIIUMUCS POCCUMCKOM
IPaKJIaHCKON WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENICHUI0, HaJIuyue MOTHUBAIlMM K  OOyYeHHUIO  OHOJIOTHH,
[[EJICHANPABIIEHHOE pPAa3BUTHE BHYTPEHHUX YOEXKJCHHN JHMYHOCTM Ha OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMI PA3BUTHUS OUOJIOTMYECKOTrO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSl PYKOBOJACTBOBATHCS B CBOEH
NEATEIbHOCTA 1[EHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, NPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIUYKWE HKOJOTMYECKOro IMPaBOCO3HAHMS,
CIIOCOOHOCTHU CTAaBUTD 1IEJIM U CTPOUTH KUZHEHHbIE TIIAHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpenmeTa «buosiorus» MOCTUTaroTCs B
€AMHCTBE Y4YeOHOW M BOCHUTATEIBHOM JIEATEILHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMUA POCCUUCKUMH COLUOKYJIbTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH M HOPMaMH
MOBEJICHUS UM CIOCOOCTBYIOT TIpOlleCCaM CAaMOIO3HAHUS, CAMOBOCIHMTAHUS U
CaMOpPa3BUTHS, Pa3BUTUS BHYTPEHHEW TO3UIUM JIMYHOCTU, MATPUOTU3MA,
YBAXEHUS K 3aKOHY W MPABOIOPSAKY, YEJIOBEKY TPyAa U CTApIIEMYy MOKOJEHHIO,
B3aMMHOI'0 YBaXXECHUsI, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJIuIAsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickon denepanuu, Nmpupoae u
OKPYXKAIOIIIEN CpEIE.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUs YydyeOHoro mnpeamera «buonorus»
JIOJKHBI OTPAXKAaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOMIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3MUIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPCHHHX  YOCKICHHUH, COOTBETCTBYIOIIUX
TPAULIIMOHHBIM IEHHOCTSIM POCCHUUCKOr0 OOIIECTBA, PAaCIIUPEHHUE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTH B IPOILIECCE PEAM3AlMM OCHOBHBIX HaIlpaBJICHUMN
BOCIIMTATEIILHOW JESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHMA:

c(hOpMUPOBAHHOCTH I'PakKAAHCKON MO3UIIUKA OOYUAIOIIEroCs KaK akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOrO 00IIEeCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBa)KEHUE
3aKOHA W TTPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIBHOCTH TIPU CO3JAHUU
y4e€OHBIX MPOEKTOB, PEIICHUU YU4E€OHBIX M TMO3HABATEIbHBIX 3aJ1ay, BHIIOJIHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPEIEATh COOCTBEHHYIO TMO3UIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHUE Y4YUTHIBATh B CBOMX JIEUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBUS JIIOJICH C pa3HBIMU YOCKICHUSIMHU, KYJbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIbHBIM TOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOIIIGHUS] K MHEHHUIO OIMOHEHTOB TMpU OOCYXJICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKON JI€SITEIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS :

chOpMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIECHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHUS K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH MEPE]
PonuHoii, ropgoctr 3a CcBOM Kpail, CBOWO PoauHy, CBOM A3BIK U KYJIBTYPY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEINIO U MAMSTHUKAM IPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 O0IIECTBA;

ujeiiHas yoeKIEHHOCTh, TOTOBHOCTh K CIy)KCHHIO W 3ammTe (OTedecTBa,
OTBETCTBEHHOCTh 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEU POCCUKUCKOTO HAPOAA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MMOBEICHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC DPEIICHUS,
OpUEHTHPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JJUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TPUHATHUS LIEHHOCTEM CEMEHHOM JKU3HU B COOTBETCTBUHU C
TpaguuusiMu HapoaoB Poccuu;

4) 3cTEeTHYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYash ACTETUKY ObITa, HAYYHOTO H
TEXHHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHUE YMOIMOHAIBHOTO BO3/IEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIP@KEHHIO B Pa3HbIX BUJaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbS U
3MOLHMOHAJIBHOI0 0JIAT OMOJIYYHS:

MOHMMAHUE U peanu3alus 370pOBOro0 W 0e30macHoro oopasza KU3HU
(3mopoBO€  mMUTaHWE, COOJIIOJICHHWE TUTHMEHUYECKUX TpaBUI U HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATAW U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUS K
COOCTBEHHOMY (PU3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MOHUMAHUE [EHHOCTH TPaBWUJI HWHJUBUAYAJTbHOTO M  KOJUIEKTUBHOI'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YIPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX NMPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTEPCTBa, TPYA0I00ue;

TOTOBHOCTh K AKTHUBHOM JIE€ATEITLHOCTH TEXHOJIOTMYECKOW U COIUaTbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSITh TaKYIO JCSITEIbHOCTD;

MHTEpPEC K pa3NuyHbIM cdepaM MpoPecCHOHAIBLHON ACSITEIILHOCTH, YMEHUE
COBEpIIaTh OCO3HAaHHBIA BbIOOp Oyaymed mnpodeccun H  PeaTu30BbIBATH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

FOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3K0JIOrM4€eCKOro BOCIMUTAHUSA:

HKOJIOTMYECKH 1€JIeCO00pa3HOe OTHOILIEHHWE K NPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS HKOJOTHYECKOM KYJIbTYphl: MPUOOPETCHUE OMbITA
IUTAHUPOBAHUSA TIOCTYIKOB M OLEHKM HX BO3MOXHBIX TIOCIEIACTBUNA IS
OKPYKAarolIer Cpebl;

OCO3HAHME TJI00ATBHOI0 XapakTepa SKOJOTMYECKHX MpoOsieM M IMyTel Hx
penieHus;

CIIOCOOHOCTh HMCMOJIb30BaTh MpPHOOpPETaeMble MpPU HU3YYEHHU OUOJIOTUH
3HAHMSI W YMEHUS TMpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM
MPUPOJIONOIB30BAHUEM  (COOJIOJICHHE  TMpaBWJI  TOBEJAEHUS B MOPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCUCTEMAX, OXpPaHy BHJOB,
AKOCHUCTEM, Orochephl);

AKTUBHOC HENPUSATHE JICMCTBUM, TMPUHOCAIIUX BpEd  OKPYXKAIOIIEH
IPUPOTHON Cpejie, YMEHUE MPOTHO3UPOBATH HEOIATOMPUSITHBIC SKOJOTHYECKUE
MOCJICJICTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MPEAOTBPAILATH UX;



HAJIMYUE PA3BUTOTO IKOJIOTUYECKOTO MBIIIICHHS, SKOJIOTUYECKON KYIbTYpHI,
OTIbITa JeSITebHOCTU IKOJIOTUYECKOM HaMpaBIEeHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS UMM B IO3HABATEIbHOW, KOMMYHUKAaTUBHON M COLMAJIBHOM
MPAKTHKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKON JIEATEIHHOCTH SKOJOTHUECKOM
HampaBJICHHOCTH;

8) HeHHOCTH HAYYHOr' 0 NO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHON NMPAKTHKH, OCHOBAHHOTO Ha JIMAJore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTa B MOJIUKYJIHTYPHOM MHPE;

COBEpILIEHCTBOBAaHUE SI3BIKOBOM M YHMTATEIbCKOW KYJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBUS MEXKY JIFOJIbMU U TTO3HAHUS MUPA,

MOHUMAaHUE CcrneuupuKu OHOJOTMM KakK HayKH, OCO3HaHUs €€ poiu B
(OPMHUPOBAHUHU PAIIMOHAIBHOTO HAYYHOTO MBIIUJICHHUS, CO3JaHUU LIEJIOCTHOTO
IpEJICTaBIICHUs 00 OKpPYXKAIOIIEeM MHpE KaK O €JUHCTBE MPUPOIbI, YEJOBEKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEM W peHieHuHu mpodiem
COXpaHEHUS TPUPOJTHOTO PAaBHOBECHS;

yOeXIAEHHOCTh B 3HAUMMOCTH OHMOJIOTHU JIJIi COBPEMEHHOM ITMBUIIU3ALINMU:
o0ecrieueHrsi HOBOTO YpPOBHS pa3BUTHA MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH,  CIIOCOOHBIX  pellaTh  PEeCypCHblE  HPOOJEMBI  PAa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTel BhIXO/a M3 TJI00ATBHBIX SKOJIOTMUECKHX MpoOeM U
obOecrieueHusi  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pAllMOHAIbHOMY
UCTIOJb30BAHUIO MPHUPOJHBIX PECYpCcOB W (HOPMUPOBAHWIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHHUH OWOJIOTMYECKUX 3HAHUNW B LEIIX
TOBBINICHUS OOMIEH KyJNbTYypbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTAaBHOW YacTH (PYHKIIMOHAJIHLHOM TPaMOTHOCTH OOydaromuxcs, GopMHUpyeMon
IpyU U3y4eHUU OUOJIOTUH;

MOHUMAHUE CYIIHOCTU METOJOB MO3HAHUSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM MHCIIOJIb30BaTh TOJy4YaeMble 3HAHHUA MJI1 aHauu3a u
OOBSICHEHUS SABJICHUN OKPY)KAIOIIEro MUPA U MPOUCXOASIIUX B HEM M3MEHEHUH,
yMEHUE JienaTh OOOCHOBAaHHBIE 3aKJIIOUYEHUS HAa OCHOBE HAy4YHBIX (DAKTOB H
UMEIOIIUXCS JaHHBIX C IEeJIbIO TOTYYEHHUs IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIONb30BaTh OMOIOTMYECKUE 3HAHUS IS
perieHust IpodJieM B pealbHBIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAaHUE LIEHHOCTH HAY4YHOH J€ATEIbHOCTH, FOTOBHOCTh OCYILECTBISThH
MPOEKTHYIO M UCCIEI0BATEIBbCKYIO eI TEIbHOCTh HHINBUTyaTbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa30BaHUIO H
caMo00pa30BaHUIO, K AKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUN MO OMOJOTMH B
COOTBETCTBUH C )KHU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHble pe3yabTaThl OCBOCHHUS y4eOHOro mpenMera «buomorus
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMUPOBAHUS MHPOBO33PEHUS OOYJaArOIINXCS
MEXIUCITUTIIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHbIE TIOHITHUS, OTPAKAIOITHE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CIHEHNU(PUKY METOJOB IO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPrHs, SBIIEHUE, MPOIIECC,
CUCTeMa, HAy4YHBIA (DaKT, MPHUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCClIeIOBaHne,  HAOIOJeHHWEe, W3MEPEHHe, JKCIEPUMEHT W JAPYrux),
YHHUBEpCAJIbHBIE Yy4eOHbIE JEHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
pErynsiTUBHBIE), o0ecreynBaronue dbopmupoBaHue G yHKITMOHATBHON
IPaMOTHOCTH ¥ COLMAJIbHOM KOMIIETEHIMM OOYyYaromMXCs, CIIOCOOHOCTh
oOy4arommxcs UCIOJIb30BAaTh OCBOECHHbIE MEXIUCIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAIbHBIC ydeOHbIE JCHCTBUS B
MO3HABATEIbHOM U COIUATbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS MNPOrpaMMBbI CPEIHETO OOIIEero
00pa30BaHUs JOJDKHBI OTPaXKaTh:

OBnagenne YHHMBePCAIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AefCTBUAMMU:

1) 6a3oBbIe JJOrMvYecKue e CTBUM:

CaMOCTOATENFHO  (OPMYIMPOBaTH M aKTyaIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHWW 3HAHUNW TPUEMBI JIOTUYECKOTO MHBIIIJICHUS
(anaynn3a, CUHTE3a, CpaBHEHUS, Kiaccudukammu, 0000IIeHN ), PACKPHIBATH CMBICII
OMOJIOTUYECKUX TOHATUM (BBIACTATh WX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH
CBSI3M C JIPYTUMU TTOHATHUSMH);

ONpEACNATh IENH JACATEIBHOCTH, 3a7aBas MapaMeTpPbl W KPUTEPUH UX
JOCTHXKEHUS, COOTHOCUTH PE3YyJIbTAThI IEATEILHOCTH C MOCTABJICHHBIMU 1EJISIMU;

UCIOJIb30BaTh OMOJIOTrMYECKUE MOHATHUS i OObSICHEHUS (PaKTOB U SBJICHUIM
YKUBOU IPUPOJBL;

CTPOUTH JIOTUYECKUE pACCYXKACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIE, TIO
AQHAJIOTHH), BBISABISATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBACMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/JIeTIbHbIE cpencTtsa IS peJICTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWN B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaKK€  MPOTHUBOPEYMH  Pa3HOTO  POJia,  BBISIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH peEIIeHUs MpoOJIeMBbl ¢ YUETOM aHamM3a UMEIOUIUXCS
MaTepUAIbHBIX U HEMATEPUATbHBIX PECYPCOB;



BHOCHUTb KOPPEKTHUBHI B IEATEIHHOCTh, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIEACTBUI AESTEIIbHOCTH;

KOOPAMHHUPOBATb M  BBIIOJNHATH PabOTy B  YCIOBUSX  PEaJbHOrO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKIE TeHCTBHUSA:

BJIa/IETh HABbIKAMHU Y4EOHO-HUCCIIEA0BATEIbCKOM U TPOECKTHOU AESITEIIbHOCTH,
HaBbIKAMU  pa3pelieHHs MpoOJieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHMS IPAKTUUECKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOAOB MMO3HAHUS;

UCIIOJIb30BaTh pa3jU4Hble BUAbI JESITEILHOCTH IO IMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluy, NPeoOpa3oBaHUI0 U MNPUMEHEHHI0 B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE MIPU CO3AAHUU Y4EOHBIX U COLIMAIBHBIX IPOEKTOB;

(dbopMUpOBaTh HAYYHBIN TUI MBIILJIEHUS, BIaJ€Th HAYYHOH TEPMHUHOJIOTHEH,
KITIOYEBBIMU MOHSITHSIMHU U METOJIaMU;

CTaBUTh W (POopMynIHpoBaTh COOCTBEHHBIE 3a7aud B 00pa3oBaTEILHOM
NESITENbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIATH TPUYUHHO-CIICACTBEHHBIE CBSI3W M aKTyalM3WpOBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelIeHUs, HaXOAUTh ApryMEHThl JIs JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3UPOBATh TIIOJYYEHHbIE B XOJAE pEIIeHHUs 3adauyd  pe3yJbTarhl,
KPUTHUYECKH OIIEHUBATh WX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIECHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIIATh LEJICHANPABICHHBIA MOUCK MEPEHOCa CPEACTB U CIOCOOOB
JENCTBUS B MPO(PECCHOHATILHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIIbHYIO M MPAKTHYECKYIO 00JacTH
KU3HENIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIIBUT'aTh HOBBIE WJEH, MpeJiaraTh OpUTMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBHUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTEPHATUBHBIC PELICHHUS.

3) pabora ¢ undopmanmei:

OPUEHTUPOBATHCS B PA3ITMUYHBIX UCTOUHHMKAX MH(MOpMaIK (TeKcTe yueOHOro
ocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJIOTMYECKUX CJOBApiAX H
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B WHTepHETe), aHaTU3UpOBAThH
MH(GOPMAIUIO PA3TUYHBIX BUAOB M (DOPM IPEICTABICHUS, KPUTUYECKU OI[CHUBATh
€€ JTOCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTb;



(bopMyIMpOBaTh 3aMPOCHl U MPUMEHSITh PA3IWYHBIE METOABI MIPH TOUCKE U
otOope Ouosoruueckol uHboOpMaIul, HEOOXOIUMON ISl BBIMOJHEHUSI Y4EOHBIX
3aay;

MpUOOPETaTh OMBIT KCIOIB30BaHUS HWHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3TMUHbIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpAaThb  ONTHUMAIbHYIO  (OpMYy  MpencTaBlICHUS
Oouonorudyeckoil nHopManuu (Cxembl, rpaduKu, AUArpaMMBbl, TaOIHIIbI, PUCYHKH
H Apyroe);

WCIIOJIb30BaTh HAYUYHBIA S3BIK B KA4eCTBE CpPEIACTBA MpuU pabore ¢
Ouonoruyeckoil HMHPOpMalUel: TPUMEHATh XUMHUYECKue, (QU3nveckue Hu
MaTeMaTUYeCKUe 3HAKW U CUMBOJIBI, (OpMYyJbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIONb30BaTh M MpeoOpa3oBBIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsTHOCTH;

BJIQJICTh ~ HABBIKAMHM  PACIIO3HABAaHUS W 3allUThl  WH(MOpMaImw,
UH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ogy1aeHre YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU J1€CTBUSIMM:

1) oOmenue:

OCYIIECTBJIATh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JUajore Wik JUCKYCCHHU MO CYIIECTBY OOCyX JIaeMOi TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHUTEIHHO BBIMOJIHEHUS TpeiaracMou
3a]la4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTH MO3WMUHUNA APYTMX Y4aCTHUKOB
JUanora Wiv JUCKYCCHH);

pacmo3HaBaTh HeBepOadbHBIE CpEICTBA OOIIEHUS, I[MOHUMATh 3HAYCHUE
COLIMAJILHBIX 3HAKOB, TMPEINOCHIIOK BO3HUKHOBCHHUS KOH(JIMKTHBIX CHTYaIlUi,
YMETh CMSTYaTh KOH(JIUKTHI U BECTH MTEPETOBOPHI;

BJIQJIETh PA3NMYHBIMU CIIOCOOAMU OOIICHUS W B3aUMOJECHCTBHUS, MOHUMATh
HaAMEPEeHUs JIPYrux JIOACH, MPOABIATh YBAKUTEILHOE OTHOLIEHHUE K COOECETHUKY
U B KOppPEeKTHOH (hopMe (HOpMyIHUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAs eI TeJIbHOCTh:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHONM M WHIUBUIYaTbHOM
paboThI MPU pelICHUH OMOJIOTHYECKOMN MPoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IPUMEHEHUS TPYIIOBBIX (OPM B3aMMOJICUCTBUSI MIPU PEIICHUHN Y4EeOHOMU 3a/1auu;

BEIOWPAaTh TEMATHKy W METOJbI COBMECTHBIX IEHCTBUHA C Y4ETOM OOIIUX
WHTEPECOB U BOBMOKHOCTEH Ka)kI0T0 WieHa KOJJICKTHUBA,

NpUHUMATh  II€JIM  COBMECTHOW  JICSITENbHOCTH, OPraHU30BBIBATH |
KOOPJAMHUPOBATh JIEUCTBUS MO €€ JOCTMKEHUIO: COCTABIATH IUJIAH JICMCTBHM,



pacnpenensaTe poiad € YYETOM MHEHHMM YYaCTHUKOB, OOCYXIaThb pE3YJIbTATh
COBMECTHOU padOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KaXXIOI0 YYaCTHUKA KOMAHIbI B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE TIPOEKTBI, OLEHMUBATh HIEU C MO3ULUU HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh IO3UTUBHOE CTPATETMYECKOE TOBEACHUE B PANMYHBIX
CUTYaIUSIX, IPOSABISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

OBjaeHne yHMBEPCAJIbHBIMY PEryJsATUBHBIMH IeHCTBUAMHU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBIEHUS NpoOJieM U HX
pELIeHUs B )KMU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKHX 3HAHWI IENeBble W CMBICIOBBIC
YCTAHOBKHU B CBOUX JEUCTBUAX U IIOCTYIKAX I10 OTHOLICHUIO K XKUBOU IPUPOZE,
CBOEMY 3/I0POBBIO U 310POBbI0 OKPYKAIOIINX;

CaMOCTOSITEIIbHO OCYLIECTBIIATH I103HABATEIBHYIO IEATEJIBHOCTD, BBIABIATH
npoOJIeMBbl, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIE 33Jaul B 00pa30BaTEIIbHOM
NEATEIIbHOCTU U )KU3HEHHBIX CUTYAIUsAX;

CaMOCTOAATEJIbHO ~ COCTABJIATH IUJIaH peHIeHUs NpoOJaeMbl ¢ Y4ETOM
HMMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIMOYTEHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAaLUsIM;

paciupsATh paMKHd Y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUI;

JieNaTh OCO3HAHHBIA BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a peLIEHNE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW JPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CUTYalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIAJICTh  HABbIKAMHU  IIO3HABATEJIIbHOM  peieKkcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HX pe3yJbTaToB U
OCHOBAHM, MCIOJIb30BATh MPUEMBI PeQIIEKCHH ISl OLEHKH CUTYallMH, BbIOOpa
BEPHOI'O PEILIECHU;

YMETh OLEHMBATh PUCKH W CBOEBPEMEHHO IIPUHMMATh PELICHUS MO HX
CHIKEHMIO;

IIPUHAMAaTb MOTHUBBI W apPryMEHThl JAPYIMX IPA aHAJIU3E pPE3yIbTaTOB
NEATEIbHOCTH;



3) npuHsiTHE Ce0s1 M APYTrUX:

MPUHUMATh ce0sl, IOHUMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

IPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX IPU aHAJU3€ pPeE3yJIbTaTOB
NEeSATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YeJIOBEKa.

IMPEAMETHBIE PE3YJIbTATBI

[Ipenmernbie pe3ynbTaThl ocBoeHusi mporpamMmmbl COO mo Ouosornu Ha
0a30BOM ypOBHE BKJIIOUAIOT crieliMpuiecKre st yaeOHoro npeamera «buosnorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI MO OCBOCHHIO, HHTEPIPETAIIMHN U
npeoOpa30BaHUIO 3HAHWUM, BUABI JACSITEIBHOCTU MO MOJTYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAaHWM B PAa3IMYHBIX YYEOHBIX CHUTyallMsIX, & TaKK€ B pealbHbIX
KU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ Oumomorueil. B mporpamme mpenmMeTrHbie
pe3yJIbTaThl IPEACTABIEHBI 110 TOAaM 00yUYEHHUSI.

[IpenmeTHbIE pe3ysbTaThl OCBOEHUSA ydyeOHOro mpeamera «buonorus» ¢ 10
Kjacce TOJKHBI OTPAXKaTh:

C(OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAYYHOTO
3HAHMSI ECTECTBEHHBIX HAyK, B (DOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa M HAay4HOI'O MHUPOBO33PEHUS, O BKJIAJIE POCCUHCKHX WU
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTHH, (DYHKIHOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JJI PElICHUs KU3HEHHbIX 33/1a4;

YMEHUE PpaCKphIBaTh COJEpKaHUE OUOJOTMYECKHMX TEPMUHOB M TMOHSTHM:
KU3Hb, KJIETKA, OpraHu3M, MeTadonu3M (0OMEH BEIIeCTB U MpeBpaliecHue
SHEPIrum), roMeocTa3 (CaMOperyJsisilius), YpOBHEBasi OPraHU3alMs KUBBIX CUCTEM,
CaMOBOCIIPOM3BE/ICHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE U3JIaratb OHOJOTHYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, LEHTpajbHas JorMa MOJEKyIsapHOoW Ouosiorun), 3axkoHbl (I
Mengens, T. Moprana, H. Y. BaBunoBa) u yuenus (o meHTpax MHOrooOpasusi u
IPOMCXOXKJEHUS KyabTypHbIX pactrenuid H. M. BaBunoBa), onpenensTe rpaHuLbl
UX MPUMEHHMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUA B OMOJOrMU: HAOIIOEHUE U
OINKMCAaHUE JKUBBIX CUCTEM, IPOLECCOB M SIBICHUM, OpraHu3anus U IMPOBEICHHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTa,  BBIIABM)KEHHE  THUIOTE3bl,  BBIABJICHHE
3aBUCUMOCTH MEXAY HCCIENYEMbIMH BEJIMYUHAMHU, OOBSICHEHHE IOJIYYEHHBIX
pE3yNbTATOB, UCHOJb30BAHHBIX HAYYHBIX MOHATHUA, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BHIBOABI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBACIATH CYIECTBEHHBIC IPU3HAKK BUPYCOB, KJIETOK MPOKApHUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH



MPOIIECCOB: OOMEHa BEIIECTB W MPEBpAIICHUS PHEPTUU B KJETKE, (POTOCHMHTE3a,
MJTACTUYECKOTO M DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTIOJIOTBOPEHUS, PA3MHOXKEHHS, HWHIUBUIYaJbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATh NOJyYEHHbIC 3HAHMS JJI1 OOBSACHEHUS OMOJOTrMYECKHX
IIPOLIECCOB W SBJIEHUU, JUIsl NPUHATUSA MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMN
KU3HU C Ienplo obecredeHrs OE30MacHOCTH CBOETO 30POBBS U 3II0POBbBS
OKPYKaIOILUX JIt0JIed, COOMIOAEHHSI HOPM TPaMOTHOTI'O MOBEICHUSI B OKpYXKaroIien
NPUPOTHON Cpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIIONIb30BAHMS JTOCTHKCHHM
COBpeMEHHOW  OuojoruM ¥ OWMOTEXHOJNOTHHA  JUIsI  PaLMOHAIBHOTO
TIPUPOJIOTIOTH30BAHHS,

YMEHHME pelaTh JJIEMEHTApHble TEeHETHYEeCKHEe 3a7aud Ha MOHO- U
IUTUOPUIHOE CKpEIIMBaHUE, CLEIUICHHOE HACJEOBAHUE, COCTAaBIATH CXEMBI
MOHOTHOPUJTHOTO CKpEUIMBaHUS JJi1 MpPECKa3aHUsl HACJeIOBAHUSI MPU3HAKOB Yy
OpraHu3MOB;

YMEHHE BBIMIOIHATH JIA0OpAaTOPHBIE M MpaKkTUYecKue paboThl, COOIIOIATh
npaBuja Ipu pabote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGPOPMAIHIO
OMOJIOTMYECKOT0  COJEP)KaHUs, BKIIOYAIOLIYIO IICEBAOHAyYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOM MH(pOpMAIUH, HAYYHO-TIOMYJISIPHBIC
MaTepuanbl), TUUYECKHE AaCHEeKThl COBPEMEHHBIX HCCIIECAOBaHUI B OHOJIOTHH,
MeAHUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000mas Onosornueckyro HHGOPMAIUI0 U3 HECKOJIBKUX MCTOYHUKOB, TPaMOTHO
UCIOJIb30BaTh MOHATUMHBIN anmnapar OUOJIOTHH.

[TpenmeTHbIe pe3yibTaThl OCBOeHMs yueOHoro mpeamera «buonorus» 6 11
KJlacce NOIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U PO OUMOJIOTMHM B CUCTEME HAy4YHOI'O
3HAaHUS €CTECTBEHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAYYHOM KapTUHBI MHpa W HAYYHOIO MHUPOBO33PEHHUSA, O BKJIAJ€ POCCUUCKHUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OHONOrMH, (PYHKIMOHAIHLHOM
IPaMOTHOCTH Y€JIOBEKa JJIs PEIICHUs KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJIEpP)KaHHE OMOJOTUYECKUX TEPMHHOB M TOHSTHI:
BU/I, TOMYJISIIMSA, TEHO(POH I, IBOJIIOIMSA, ABMXKYIINE CUJIBI ((haKTOpPbI) SBOJIOLINH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHJI000pa30BaHUE, HKOJIOTUUYECKUE (DAKTOPBI,
HKOCHCTEMa, TMPOJAYLEHThI, KOHCYMEHTBI, PEAYICHTHI, IENd MHUTAHUA,
9KOJIOTHUYECKas MupaMuaa, OroreoreHo3, onocdepa;

YMEHUE u3Jararb OWOJOrMYecKHe Teopuu (IBOJIIOLMOHHAs Teopus Y.
JlapBrHa, CHHTETHYECKash TEOpUs OHBOJIOLNU), 3aKOHBI M 3aKOHOMEPHOCTH



(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HAlpaBJICHUW U
nyreit spomonmu A. H. CesepuioBa, yuenust o 6uochepe B. M. Bepuajackoro),
OTIPECINIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUA B OMOJOrMU: HAOIIOEHUE U
OINKCAaHUE JKUBBIX CUCTEM, IPOLECCOB M SIBICHUM, OpraHu3alus U TMPOBEICHUE
OMOJIOTMYECKOT0  DKCIEPUMEHTA,  BBIIBWKEHHE  TUIIOTE3bl,  BBISBICHHE
3aBUCHMOCTH MEXAY HCCICAYEeMbIMH BEIHMYMHAMHU, OOBSICHEHHE TOTYyYCHHBIX
pPE3yJIbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TMOHATUM, TCOPUH U 3aKOHOB, YMEHUE
JieNiaTh BBIBOABI HA OCHOBAHHH TOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OHOJOTMYECKHX
OOBEKTOB: BHUJOB, TOMYJSIUH, TMPOAYLEHTOB, KOHCYMEHTOB, pEIylIEHTOB,
OMOreoIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJEICTBEHHOU
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHMS, MPHUCTIOCOOICHHOCTH
OpPraHu3MOB, JEHCTBHS DKOJOTMUYECKHUX (DaKTOPOB HA OpraHU3MBbI, MEepeHoca
BEIIECTB M TIOTOKA HSHEPrUU B OKOCHUCTEMAaX, AHTPOIMOTECHHBIX H3MEHEHUI B
AKOCHCTEMax CBOEW MECTHOCTH, KpPyroBOpPOTa BEIIECTB W OHOr€OXHMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSITh MOMyYeHHBbIC 3HAHHS I OOBACHEHUS OMOIOTHYECKHX
IPOIECCOB U SBJICHUM, JUIsl MPUHATUS MPAKTUUYECKUX PEIICHU B MOBCEIHEBHOM
KU3HU C Ienblo obecriedeHnss OE30MacHOCTH CBOETO 370POBBS U 3I0POBbBS
OKPYKaIOLUX JIt0JIed, COOMIOAEHHS] HOPM TPaMOTHOTI'O MOBEICHUSI B OKPYKaroIien
OPUPOTHON Cpefie, MOHMMAaHHE HEOOXOAMMOCTH HCIIOIb30BAHMS JTOCTHKCHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pallMOHATIHFHOTO MPHUPOIONOIB30BAHNS;

YMEHHUE peliaTh 3JIeMEHTapHbIE OMOJIOTHYECKHE 3aJauH, COCTaBISATh CXEMbI
NEepPEeHOCca BEUIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH MUTAHMUS);

YMEHHE BBITIONHATH JIA0OpATOPHBIE U TPAKTUYECKUE PAOOTHI, COOMIOAATH
npaBuja pu padbore ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTUYECKH OIEHUBaTh W HHTEPIPETHPOBATh HHGOPMAIHIO
OMOJIOTMYECKOTO COJAEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CPE/ICTBA MAaCCOBOM MH(pOPMAIINK, HAyIHO-TIOMYJISIPHBIC
Marepuasibl),  paccMaTpuBaTh  TJIOOATBHBICE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC ITMCHMEHHBIE W YCTHBIC COOOIICHUS,
000011251 OMOJIOrMYecKyr0 MH(GOPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN armapaT OMOIOT UK.



TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmMeHoBaHue pa3iesioB U TeM nudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (ubp )
NMPOrPaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
bu6moreka [JOK
1 b 2 .
HOIIOTHA Kak Hayka 05 https://m.edso0.ru/7f41¢c292
2 JKuBbIE cHCTEMBI M KX OpraHu3aIus 1 bubmorexa [JOK
P t https://m.edso0.ru/7f41¢c292
. bubimorexka IIOK
3 XUMHUUYECKHH COCTaB U CTPOCHHUE KIICTKH 8 1 https://m.edsoo.ru/7fA1c292
bu6moreka [JOK
4 K 6
VSHEACHTCILHOCTL IUICTIEH https://m.edso0.ru/7f41¢c292
5 Pa3mHoOXeHHe U MHIMBUAYaIbHOE Pa3BUTHE 5 1 bubmoteka IJOK
OpraHu3MOB https://m.edso0.ru/7f41¢c292
6 HaciencTBeHHOCTh M HU3MEHYUBOCTE 3 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.eds00.ru/7f41¢292
7 Cenexuust oprann3MoB. OCHOBBI 3 bubmuorexa [JOK
OMOTEXHOJIOTUH https://m.edso00.ru/7f41¢c292
bu6moreka [JOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KITACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HauMeHOBaHMe pa3iesioB U TeEM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTnueckue
NMporpaMmmabl Bceero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
bu6moreka [JOK
1 1
BOMTOLHOHHAA GHOTOrHS o https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA bu6morexa [IOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 1
3 Oprafu3MBL i OKpYIKaiolas cpesa https://m.edsoo.ru/7f41cc74
Bbu6morexa IIOK
4 Coo0 9
000111eCTBAa U DKOJIOTMYECKUE CHCTEMBI https://m.edsoo.ru/7fA1cc74
bu6mmoreka [JOK
5 P 2
C3CPBIHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




ITOYPOYHOE IINTAHUPOBAHHME

10 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara undposBbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue A p
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTozpl TO3HAHUS KUBOU MPUPOIBI.
[TpakTuueckas padora Ne 1
2 «HMcnonp3oBaHue pa3InyHbIX 1 05 bubmorexa [JOK
P ' https://m.eds00.ru/863e6122
METOJIOB MIPH U3YICHUH
OMOJIOTUYECKUX 00BEKTOBY
3 buonornueckne cCUCTEMBI, IPOLIECCHI 1 bubmotexa [JOK
U UX U3y4YEHUE https://m.eds00.ru/863e6564
4 XuMudeckuit coctaB KjaeTku. Boga u 1 bu6mmoreka [JOK
MUHEpAJIbHBIE COJIN https://m.eds00.ru/863e674e
bubmioreka [IOK
) b .C 0 1
CIICH, L-OCTAB H CTPOCHHE DETKOB https://m.edso00.ru/863e6b72
depmeHTH — OHOJIOrHYecKre
Katanu3atopsl. JlabopaTopHas
5 paborta Ne 1 «M3yueHue 1 05 bubmuorexa [IOK
KaTAIUTHYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMuIa3bl
WJIM KaTajas3bl)»
7 VYriaesoapl. JIunuasl 1 bubmorexa IIOK

https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6moreka [JOK

8 Hyxentiosbie kicnotst. ATO https://m.edsoo.ru/863e6d5¢
9 HcTopust 1 METObI U3y4EHHUS bubmmorexa LIOK
KieTku. Knerounas reopus https://m.edso00.ru/863e6e88
10 Kinerka kak nenoctHas xuBast
cucrema
CrpoeHue 3yKapuOTHUECKOU KIETKH.
JlaGoparopHas pabora Ne 2
«3ydeHne CTpOeHHUSI KIIETOK bubmmoreka LIOK
11 pacTeHHiA, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MHKpOIIperapaTax U ux
OITKCAHKECY
bu6mmoreka [JOK
12 O6MeH BeIECTR MK META6OMH3M https://m.eds00.ru/863e766¢
bu6moreka [JOK
13 Potocuiites. XemocHnTes https://m.eds00.ru/863e7c98
. bu6mmorexa IIOK
14 mepreriieckiii oomen https://m.edso0o.ru/863e7aae
JKuzHeHHbIN OUKNI KIIeTKU. [lenenue
KieTku. Mutos. JlabopaTopHas BuGmiorexa LIOK
15 paborta Ne 3 «HaOmonenne MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIperapaTax»
16 buocunTes 6enka. Peakius bu6mmoreka [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bubmoteka [JOK
17 Tpancnsuns — Ouocunres benxa https://m.edsogru/863e796e
18 Hexnerounsie pOpMBI KUZHU — bubmmorexa [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYChI

https://m.edsoo.ru/863e7540

bu6mmoreka [JOK

19 DopMbI pa3sMHOKEHHS OPraHU3MOB https://m.edso00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubmotexa [JOK
20 Meitos https://m.edso00.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MTOJOBBIX
kJeTok. OmIog0TBOpEHNUE.
21 JlabopaTopHas pabora Ne 4 05 bubmmorexa [IOK
«/3yueHue cTpoeHus OJTOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTax»
99 WNHauBuayanbHOE pa3BUTHE bubmuoreka LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enernika — Hayka o bu6mmoreka LIOK
HacCJIEeICTBEHHOCTH U U3MEHUYHUBOCTH https://m.edsoo.ru/863e862
3aKOHOMEpPHOCTH HACIIEIOBAHUS
24 npu3HaKoB. MoHOrHOpHIHOE butmmorexa [IOK
https://m.eds00.ru/863e8878
CKpelUIMBaHNe
UTHOpHIHOE CKpelMBaHue. 3aKOH
25 flle3aBHI():Hf/10ro Harz:JII:szaHH;I bu6amorexa [IOK
https://m.edso0.ru/863e89a4
MPU3HAKOB
CuerieHHOE HaclIe0BaHNE
npu3HakoB. JlabopaTopuas paborta
26 Ne 5 «M3ydyeHue pe3ysbTaToB 05 bubmotexa [JOK
MOHOTHOPUTHOTO U JTUTHOPUTHOTO https://m.eds00.ru/863e8c60
CKpeNIMBaHus y Ip030(uiIbl Ha
TOTOBBIX MHUKpOIIpenapaTax»
27 I'enernka nmona. HacnenoBanue Bbu6moreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPHU3HAKOB, CHCIIJICHHBIX C ITOJIOM

https://m.edsoo.ru/863e8c60

HN3menunBocth. Henacnencrsennas
M3MEHYHBOCTE. JlabopaTopHas

pabota Ne 6. M3y4yenue bubmmoreka LIOK
28 . 1 0.5
MOIU(PHUKAIMOHH O H3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUAI[MOHHOTO psija U
BAPUALIMOHHOW KPUBOW»
HacneacrBenHast ©3MEHUNBOCTD.
29 JlaGopaTopHas pabora Ne 7. 1 05 bubmmorexa [IOK
«AHanM3 MyTanui y 1po30(huisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»
bubmioreka [IOK
30 Perteriia wenonexa 1 https://m.edso00.ru/863e8d78
PesepBHbiii ypok. O6001meHue mno
31 teme «HacnencTBeHHOCTh U 1
W3MEHUYHUBOCTh OPTaHU3MOBY
bu6moreka [JOK
32 Cenekuis Kak Hayka i Ipouece . https://m.edso00.ru/863e9214
33 MeToabl U JOCTHKECHUS CEICKITUN 1 bu6mmoreka [JOK
pPacTEeHUI U )KMBOTHBIX https://m.eds00.ru/863e9214
34 buorexnosorus kak oTpacis 1 bubmmoreka LIOK
IIPOU3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KITACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Hara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 DBOJIOLHUS U METOJBI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BuTHA NpeACTaBICHUAMN 1 bubmmorexa [IOK
00 3BOJIOLIUU https://m.eds00.ru/863e9570
bu6nmunoreka [JOK
3 Miricpoos oo L https://m.edso00.ru/863e9cle
[Tonynsuus kak 3emMeHTapHas
eIMHMIIA BUJA U SBOJIOLIUH.
4 JlabopaTopnas pabora Ne 1 1 0.5 bubmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BUAOB MO
MOP(OJIOTUUECKOMY KPUTEPHIO»
5 JIBrxKyIMe cuibl (3J1€MEHTapHbIE 1 bubmmoreka LIOK
(baxTOpHI) IBOIIOINH https://m.edsoo.ru/863e9dad
. bu6mmoreka [JOK
6 EctectBeHHBINH 0TOOD U ero GopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbratel 3BoIIOLIMK:
IPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pa3oBanue. JlabopaTopHas 1 05 bubmuorexa [IOK
pabota Ne 2 «Onmcanue https://m.edso00.ru/863e9fde
MIPUCIIOCOOIEHHOCTH OpPraHu3Ma U eé
OTHOCUTEIBHOTO XapaKTepa»
3 Hanpasnenus u nytn 1 bu6mmoreka LIOK

MaKpOIBOJIOIUU

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobpaTtuMocTh 3BOIIIOIIMH

Ucropus xu3Hu Ha 3emiie U METOIbI

10 .
€€ U3y4eHUs

11 I'unoTe3sl MpOUCX0XKACHUS KUZHU bu6mmoreka LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 Pa3zButue xu3HM Ha 3emIie 1Mo 3pam 1 bubmotexa [JOK
rnepuoaam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3Tambl FBOJIOLHNH
PacTUTENHHOTO U 5KUBOTHOT'O MUPA.

13 [Tpaktryeckas padora Ne 1 05 bubmuorexa [IOK
«M3yueHune ucKonaeMbiX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuil U )KUBOTHBIX B
KOJLTEKITUSIX)

14 CoBpemeHHas cucreMa bubmotexa [JOK
OpPraHUYECKOro MU pPa https://m.edso00.ru/863ea48e

bu6moreka [JOK

15 DBOJIONUS YETOBEKa (AaHTPOIOT €HE3) https:/m.edsoo.ru/863eac2c

16 JIBmxyne critbl ((haxkTopsbl) bubmmoteka LIOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTAJMH SBOIOIHIH
YenoBeKa

18 UenoBedeckue pacsl U MPUPOIHBIE bubmotexa [JOK
ajanTalyy 4eJoBeKa https://m.edsoo.ru/863eaea2
Pe3epBHbIii ypok. O6001IeHIE 11O

19 Teme «BO3HUKHOBEHUE U pa3BUTHE
KU3HU Ha 3emiie»

20 DKonorus Kak Hayka

21 Cpenbl 0OMTaHHS ¥ SKOJIOTHUCCKHUE Bbu6moreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(hakTopsI

https://m.edsoo.ru/863eafec

Abuotnueckue GaKTOpPHI.
JlabopaTtopHas pabota Ne 3.
«Mopdornoruueckrne 0COOEHHOCTH

22 pacTeHui u3 pa3HbIX MECT 0.5 bubmmorexa [IOK
https://m.edso00.ru/863eb10e
oburtanus». JlabopaTopHas pabora
Ne 4. «BnustHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay»
bu6mmoreka [JOK
23 buomiteciue paxTopet https://m.edso00.ru/863eb348
OKOJIOTNUYECKHE XapaKTEPUCTUKH
nonyssiuuu. [Ipaktnueckas padota
24 Ne 2 «Ilomcuér mIOTHOCTH 0.5
MOMYJISALUNA Pa3HbIX BUOB
pacTeHuin»
o5 Coo01mrecTBa OpraHu3MoB — bubmotexa [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKNE CHCTEMBI bu6moreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN YKOCHCTEMBI.
27 DKOJIOTUYECKUE TUPAMUJIBI. bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa skocucteM. Cykueccus
28 [IpupogHbIie 3KOCHCTEMBI
29 AHTPOIIOT €HHBIE SKOCHCTEMBI
30 buocdepa — rnobanbHas bubmuoreka LIOK
IKOCHCTEMA 3EeMIIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmoteka [JOK

ounochepsl

https://m.edsoo.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenopeuecTBO B Onocdepe 3emiu 1
33 CocyuiecTBOBaHHE MPUPOBI U 1 bubmotexa [JOK
YeJI0BEYECTBA https://m.edso0o.ru/863ebale
PesepBHblii ypok. O600111€HNE TEMBI
34 «Co0011ecTBa ¥ YKOJIOTHIECKUE 1
CHCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET






