”eKI/I HCKad TaTbﬂ Ha MopnncaHo undpoBon NoanmncbIo:

AHaTONbeBHa

JleknHckaa TaTbAAHa AHaTONbeBHa

Jlata: 2024.09.23 10:38:11 +05'00' Hpnﬂomenne 1.1.14
K OCHOBHOI 00pa30BaTeIbHOW MPOrpamMme

cpeaHero oo1ero oopa3oBaHusl

MBOYVY COIIINe 10,

YTBEPKIACHHOM ITPUKA30M

ot 28.08.2024 r. Ne 227

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «buosorus»
0a30BbIl YPOBEHD

utst ooywarormxcst 10 — 11 kimaccon



HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mTporpamMmbl MO OHUOJOTMU TEOPETHUYECKYI0 OCHOBY IS
onpeneneHus: moaXo0B K (GOpMHUPOBAHUIO COACpPKAaHUA y4eOHOTO MpeaMera
«buonorus» cocraBunu: KoHuentyaibHble nosoxkenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJIeH, COAEpKAHMS, pEe3yJNbTaTOB OOydYeHHUA W
TpeOOBaHMIA K YPOBHIO MOJATOTOBKHY BBITYCKHUKOB, TIOJIOKEHHS 00 OOIIMX LIEAX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro
obmero oOpazoBanusi B Poccuiickoit deneparuu, denepanbHoit paboueit
IpOrpaMMoOM, a TaKXkKe TMOJOXKEHUS O crenupuke OuoIoruu, e€ 3HAYCHUU B
MO3HAHUM >KUBOM MPHUPOABI U OOECNEUYEeHHUU CYIIECTBOBAHUS YEIOBEUYECKOTO
obmiectBa. CornacHO Ha3BAHHBIM TOJIOKEHUSIM, OIPEEIIEHbl OCHOBHbBIE (PYHKIIUU
IpOrpaMMBbI 110 OMOJIOTHUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O LENsAX, 00 oOmen
cTparernu OOy4YeHHUs, BOCHHUTAHHUA M PAa3BUTUS OOYYArOIIMXCS CPEACTBAMU
yuebHOoro mpeamera «buomorums», ompeaenser o00sA3aTeNbHOE TMPEAMETHOE
COJiep)KaHue, €ro CTPYKTYypy, paclpeieleHHe Mo pasneinaM Hu  Temaw,
PEKOMEHIYEMYIO TOCIIEI0BATENbHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU 0OO0pa30BaTEIBLHOTO
MpoIIecca, BO3PACTHBIX 0COOCHHOCTEHN 00yJarommxcs.

B mporpamme mo Ouonormum TakKe YUYUTBHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JTHYHOCTHBIM, METalpPEAMETHBIM M TPEAMETHBIM pe3yabTaTam
o0yueHuss B (QOpMHpPOBAHMH OCHOBHBIX BHJIOB Y4YCOHO-IIO3HABATEIHHOM
NEeATeIbHOCTH/YU4eOHBIX JIEUCTBUN OOYYaIOMUXCS II0 OCBOCHHIO COJICP)KaHHS
OMOJI0rHYecKOro o0pa3oBaHusl.

B nporpamme no 6uosioruu (10—11 kmaccel, 0a30BbId YPOBEHb) peaqn30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3Y4YEHHHM OWOJIOrMM, Onarojaps 4eMmy B HeEl
OPOCMATPUBAETCS HANpPaBICHHOCTh HAa pPAa3BUTUE 3HAHUN, CBA3AHHBIX C
(opMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHMsS,  LIEHHOCTHBIX
OpHUEHTAINI JTMYHOCTH, SKOJIOTUIECKOTO MBIIUICHUS, TIPECTABICHUN O 3J0POBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIICHUEM K OKpYXKarolled MNPHUPOJHON cpene.
[ToaTomy Hapsay ¢ W3ydeHHEM OOIIEOMONIOTHYECKUX TEOpUH, a TakKe 3HAHUHU O
CTPOCHHH KHUBBIX CUCTEM Pa3HOIO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MpOrpamMme Mo OMOJOTHH YAEIECHO BHUMAHHE HCIOJb30BaHUIO
MIOJTyYEHHBIX 3HAHWIA B MOBCEAHEBHOW JKU3HU JJI PEUICHUS MPUKIAIHBIX 3a/1a4, B
TOM dYHcje: TMpOoQUIAKTUKKA HACJIEICTBEHHBIX 3a00JIeBaHMII YeIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHMUS, 00OCHOBaHUS IKOJIOTUYECKU
1e1ecoo0pa3HOro TMOBEACHUS B OKpYKalolleld MPUPOAHOM cpeae, aHaiusa
BIMSIHUSL XO3SHUCTBEHHOW IESTENbHOCTH YelIOBEKa Ha COCTOSIHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHMS K MPUKIIATHON HANIPaBICHHOCTU
yueOHoro npeamera «bruonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO 00eCIIeUeHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyallbHBIX 3a]a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3zoBaHus, KOTOpasi IMpeAnojaraetr QopMupoBaHuE Yy  OO0ydarommxcs
CIIOCOOHOCTH aJalTHUPOBATbCI K HW3MEHEHUSIM JIMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpeaHero oO0miero oOpa3oBaHUsS 3aHUMAET BaXHOE
mecto. OHa obecneunBaeT GOpMHpPOBAHHE Yy OOYYAIOLIUXCS MPEACTABICHHUN O
Hay4YHOU KapTUHE MHUpA, pacliupseT U 0000lIaeT 3HaHUA O KUBOW IpHUpOAE, €€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3AlMM W DSBOJIOLUH, CO3MAET
yCIIOBUS  JJisi:  TO3HAHUS  3aKOHOB  JKMBOM  MIpuUpojbl, (HOPMHUPOBAHUS
(yHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 U Oe3omacHoro oOpasa
KU3HH, IKOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILIECHUS K KUBOU MPUPOJIE
1 YEJIOBEKY.

Bonpiioe 3HaueHre OMOIOTHSL UMEET TAKXKE JJIs1 PEIIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obOmero oOpa3oBaHMs, COLMAIU3ALUU
oOyuatomuxcs. M3yuenue 6uonorun odecrneunBaeT yciaoBHs i (OPMUPOBAHUS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX U  HWH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYJBTYpbl, CIOCOOCTBYET MHTErpaluyd OMOJIOTMUECKUX 3HAHUU C
MIPEICTABICHUSAMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKHU, XUMHUU
u reorpaduu. Ha3BaHHbIe MOJOXKEHUS O MpeJHA3HAYEHUU y4eOHOro IpenMera
«buonorus» cocTaBWIM OCHOBY [UIsl OIpENEIeHHs] MOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COJEpKaHMsI, MPEICTABIEHHOTO B MPOrpaMMe IO
OMOJIOTHH.

Ot60p coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPa3HOrO MOAXO0/a, B COOTBETCTBUU C
KOTOPBIM OOyYaroluecs: JOJDKHbl OCBOMTH 3HAHUS U YMEHHUS, 3HAUUMBbIE IS
dbopmupoBaHusi O0OIICH KYyJbTYphI, OMNpPEACAIONINE aJeKBaTHOE ITOBEJICHUE
YyeJjoBeKa B OKpY’Karolel MPUPOAHOUN cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUYECKoW AesiteabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTBI COAEPKaHUs, KOTOPbIE CIy’KaT OCHOBOM Uit (POPMUPOBAHHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHE MHpa U
[EHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allMH
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpyKkTypupoBaHHE COJEp)KaHUS y4yeOHOro Marepuajla B IMporpamme IO
OMOJIOTHM OCYILECTBICHO C Y4YE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOBI, O €€ YPOBHEBOW OpraHU3allu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEYIONINE COJEpKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTomabl
Hay4yHOro no3HaHus», «Kierka kak Ouosnormyeckas cuctemay, «OpraHusM Kak



ouonoruueckas cucrema», «CucreMa U MHOTrooOpasue OpraHMYeCKOro MHpPay,
«OBOJIOLMS KUBON NPUPOJIBI», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenb u3yuenus yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJICHHE  OOYy4alOUMMHCS  3HAHUAMU O  CTPYKTYpHO-(YHKIMOHAIbHON
OpraHM3allMd JKUBBIX CHCTEM PAa3HOrO paHra M NpUOOpEeTEeHHE YMEHUM
UCIIOJIb30BaTh ATH 3HAHMS JUIsI TPAMOTHBIX JEUCTBUN B OTHOIIEHHWU OOBEKTOB
’KUBOM MPHUPOJIBI U PEILICHUS PA3TUYHBIX KU3HEHHBIX POOIIEM.

Jloctmxenue 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00E€CIIEUNBAETCS PELICHUEM CIEAYIOUINX 3a/]1a4:

OCBOEHHE OOYYAIOLIUMUCS CHCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TMIIOTE3aX, MpaBUilaX, CIyKallluX OCHOBOU
Uit (POPMUPOBAHUSL MPEACTABICHU O E€CTECTBEHHO-HAYYHON KapTHHE MHpA, O
METO/aX HAay4YHOro MO3HaHMs, CTPOEHUU, MHOTOOOpa3Hu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOT0 YPOBHS OPraHU3ALMH, BBIJAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

dopMupoBaHHE y OOYyYarOIIMXCS IO3HABATENIbHBIX, MHTEJUIEKTYaJbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B MPOLECCE aHaau3a JaHHBIX O MyTSAX pa3BUTUA B
OMOJIOTUM HAy4YHBIX B3IJISAOB, WJEH U TMOAXOJOB K HM3YUYECHHMIO >KMBBIX CHCTEM
Pa3HOIO ypOBHSI OPTaHU3aLUY;

CTaHOBJIEHHE Yy oOOywarommxcs oOmeld KynapTyphl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOLIErO
MHpa >KMBOW MpUPOJbl HAa OCHOBAaHMU 3HAHUI M OIbITA, MOJIYYEHHBIX MpPH
M3y4YeHUU OUOJIOTHH;

dopMupoBaHHE Yy OOyYalOIIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAHUM B MPaKTUUYECKOW MAESITEIbHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHf;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTM TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEM, COOTIOICHUS] STUYECKUX
HOPM MpHU IPOBEACHUH OMOJOTUYECKUX HUCCIIEIOBaHUI;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKUX 3HAHUM M7 TOBBIIICHHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TOBCEAHEBHOM KM3HU IS
OLICHKH TMOCJEICTBUI CBOEH AESITENBHOCTH 10 OTHOLLIEHUIO K OKPY’KaIOIIeH cpenie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME W COOJIOJIEHHE Mep MPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpennero oOmero obpasoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBJSeTCS 00s3aTeNbHBIM Y4YEOHBIM NPEIMETOM, BXOIAIIMM B
COCTaB NMpeaMeTHOUN o0nacTu «EcTecTBEeHHO-HAYUYHBIE TPEAMETHD.



Jlst m3ydenust Onosaoruy Ha 6a30BOM YPOBHE CPETHETO 00111ero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 yac B HeaeIo).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKAMH U
APYTUMH €CTECTBEHHBIMH HayKamHu, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonoruum B (OpMHPOBAHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM PUPOABI (HAOIIOEHUE, SKCTIEPUMEHT, ONTUCAaHUE,
U3MEpeHue, KilacCupuKalus, MOJAEIUPOBaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU TTPUPOIBD».

JlabGopaTopHble M MpaKkTH4YecKHe padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHuEe pa3iIMUHBIX METOOB IpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALMSI.

Kusble cuctembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus: ouonoruu. OTandne
YKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3ali OMOCUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTHYECKUHT ), OnoCcepHBI.

JlemoHcTpanum:

Tabmuibl U cxembl: « OCHOBHBIE TTPU3HAKHU KU3HWY», «YPOBHU OpraHU3AINH
KUBOU MPUPOABD.

O6opynoBanue: mojaenb MoJekyisl JJHK.

Tema 3. XumMuvecknii cOCTaB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHUMHUUYECKHUE DIIEMEHTBI: MAKPOAJIEMEHTHI,
MHKpPO3JIeMEeHTh. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BelmecTB B kieTtke. [lognepskaHue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y POBHH
CTPYKTYpbl O€IKOBOM MOJIEKYJibl (TIEpBUYHAs, BTOPUYHAs, TpETUYHAS W
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
GyHKIHUU OENKOB.



depmenTtsl — Oumomormueckue Karammszatopel. CtpoeHue (depmeHTa:
aKTUBHBIA 1EHTp, cyOcTpaTHas crenubuyHocTh. KodepmeHntsl. BurtamuHsbl.
OTnuuust PepMEHTOB OT HEOPTAHMUECKUX KaTalIU3aTOPOB.

VYraeBoasl: MOHOcaxapuabsl  (TVIFOKO3a, pubo3a W Je30Kcupubo3a),
aucaxapuibel - (caxaposa, JAaKTO3a) W ToJMcaxapuabl (Kpaxmall, TJIMKOTEH,
Hesutono3a). buonornyeckre GyHKIMH yIiIEBOJOB.

Jlumuaer:  Tpuraunepuabl, Gdochorunuabl, crepouabl. [ uapoduibHO-
ruapodoOHble  cBoicTBA. buomormueckwe (yHkmum aunuaoB. CpaBHeHUE
yIIEBOAOB, OEIKOB U JIMMHUIOB KaK HCTOYHUKOB YHEPTUU.

HykneunoBsie kucnotrel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u pynkuuu JHK. Ctpoenne u ¢pynxunuu PHK.
Buast PHK. AT®: ctpoenuie u GpyHKIIMH.

[utonorust — Hayka o kieTke. Kinetounas Teopusi — mpuMep B3aUMOJICHCTBUS
ujen v (paKkToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Knerka xak menoctHass xuBasg cucrema. OOmmMe NpPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHasi mMemOpana, monekynbl JJHK kak renerwyeckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tumnbel KJIETOK: JyKapuOTHYEeCKass U TmpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHHUs TpoKapuoThuueckor kieTku. Kierounas crenka Oakrepuit. CTpoeHue
AYKapUOTUYECKOW KIEeTKA. OCHOBHBIE OTJIMYUSI PACTUTEIIBHOW, >KUBOTHOM H
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [nazmarnueckas meMOpana, e€ cBolicTBa U pyHKkuuu. [{uTomnasma u eé
opranounbl. OnHomeMOpaHHbie opraHouabl kietku: JIIC, ammapart [onbmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OPraHOWABl KJIETKH: MUTOXOHAPWUH, TUIACTUIBL.
[Ipoucxoxaenre MUTOXOHIApUNA U Mactun. Buasl mmactun. HememOpanHbIe
OpTraHoOWJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM WEHTP, LEHTPUOIU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOUOB KJIETKU. BKitoueHus.

Anpo — perynatopHsiii 1eHTp kieTku. CTpoeHue sipa: siaepHas 000JouKa,
KapHoIuia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XHUMHUYECKHX 3JEMEHTOB B HEXUBOU
npupojie», «PacrpeaeneHne XuMUUECKUX JIEMEHTOB B KUBOW TIPUPOJIEY.

Tabnuiel u cxembl: «llepuoaudeckas TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CTpoeHre MoJIeKyJIbl BOJIbI», «bruocunTes Oenkay, «CTpoeHre MOJIEKYJIbl OeliKay,
«Ctpoenue pepmentar, «Hyknennosbie kucinoTel. JJHK», «Ctpoenne MoseKysibl



ATO®», «CtpoeHne 3yKapHUOTUYECKON KIETKW», «CTpOEHUE KUBOTHOU KIIETKHY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHUE NPOKAPUOTHUYECKON KIIETKUY,
«CtpoeHue siipa KIETKN», « Y TIEBOAb», «JIumumapn.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME JUIsl MPOBEACHUS
HAOJIOICHUM, W3MEPEHHH, SKCIEPUMEHTOB, MHUKpPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX ¥ OAKTEPHAILHBIX KJIETOK.

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlabopatopHas pabora Ne 1. «/3ydeHue KaTalIUTHYECKOW aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMHIIa3bl WU KaTajaasbl)y.

JlabopaTopHas pabora Ne 2. «M3ydeHue CTpoOeHHUs KIETOK pPACTCHHI,
KUBOTHBIX U OaKTepHuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpernaparax M HX
OMKCAHUE.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BeliecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJISIIUSL (QHEPreTHUEeCKUil OOMEH) — JBE CTOPOHBI E€IUWHOTO IMpoIllecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHMsSI BEIIECTB M JHEPrUM B TMOHUMAHUU
MeTaboJIu3Ma.

Tumnbel oOMeHa BemecTB: aBTOTpOodHBIN U reTepoTrpodHbIii. Poas depmenTOB
B OOMEHE BEIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CBeroBas u TemHoBas ¢as3pl (QorocuHTeza. Peakiuun
dboTocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3a ISl KU3HU
Ha 3emiie. BiausHue yciioBuil cpeapl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €ro
IPOJYKTUBHOCTHU Y KYyJIbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIoNIe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTKe. PaciiemyieHue BEIIeCTB, BBIICICHUE U
AKKyMYJMpPOBAaHHE DSHEPrUM B KJIETKE. OTamnbl HSHEPreTUYecKoro oOMeEeHa.
I'mukonu3. bpoxkenune u ero Buibl. KHCIOpOJHOE OKHUCIEHHE, WA KJIETOYHOE
JbIXaHUE. OkucnurenbHOe dhochopunupoBanue. D¢ hHeKTUBHOCTD
SHEPIreTUICCKOr0 OOMEHA.

Peakumm wmatpuuHoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus reHermyeckod HHPOpMaLMM B KJIETKe. ['€HEeTHMUeCKU KOJI U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — Ouocuntes
Oenka. Otambl TpaHciuamuu. KoaupoBanwe aMuHOKHCIOT. Pons pubocom B
OonocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus otkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS W JKU3HEHHOTO IIMKJIA BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, >XUBOTHBIX U 4YeEJOBEKa, BHI3bIBAEMBIC
Bupycamu. Bupyc ummyHonedunura gyenoseka (BUY) — Bozoymurtens CIIM/]a.



OOparHast ~ TpaHCKpuIMs, peBepTaza W uwHTerpaza.  lIpodunaktrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuubl 1 cxembl: «Tumbl nuTanus», «Meraboauzmy, «MUTOXOHAPUSIY,
«JHepreTuyeckuit oOMeH», «Xioporiact», «Dorocunres», «Crpoenue JITHK»,
«Ctpoenue n pyHKIIMOHUpPOBaHUE reHa», «CruHTe3 Oenkay, «[ eHeTHIeCcKuii Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u xku3HeHHBIN 1K1 Bupyca CIIN/]a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: monenu-anrumkanuu «Y apoenne JHK u Tpanckpumnimsy»,
«buocunres 6enka», «CTpoeHHne KIETKW», Moaenb cTpykTypsl JTHK.

Tema 5. PazMHOkeHUE M NHAUBHUAYAJIbHOE Pa3BUTHE OPraHNU3MOB.

KileTouHbIil 1UKII, WU SKU3HEHHBIM UK KiIeTku. MuTepdaza u MuUTO3.
[Ipotieccsl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIunmonaHeli W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HAOOpel.  XpOMATHIBI.
[utonornyeckue OCHOBBI Pa3MHOXKEHUS MW HUHAUBUIYAIHHOTO  Pa3BUTHS
OpraHU3MOB.

[enenne knetkn — muto3. Ctagun murtosa. [Ipoueccel, npoucxonsdiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BHOTOTHYECKUIA CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KIETKH — alonTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe U nosioBoe. Bunpl 6ecnonoro
Pa3MHOXXEHUSA: [JIeJICHHE HAJABOE, TIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkKeHHE. VICKycCTBEHHOE KIIOHHMPOBAHUE
OpraHu3MOB, €0 3HAYCHUE JJIs CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTIIMYUSA OT OECIOJIOTO.

Meito3. Craguu meio3a. [Iporecchl, nmpoucxoadimue Ha CTaausX Meno3a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuin cmbIca u
3Ha4YeHUE MeNo3a.

['amerorenes — mpoiecc 0Opa3oBaHUS TOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBbIie >kene3bl: CEMEHHUKH U SIMYHUKH. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMeT (CrepMarTo30ui, SHIEKIeTKa) — CIepMaToreHe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKIECTOK U CHepMaTto3ounoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BuTHE  (OHTOreHE3). OMOpPHOHAIBLHOE Pa3BHUTHE
(amOpuorenes). Drtanbl SMOPUOHAIBHOTO PAa3BUTHSA Yy TO3BOHOYHBIX KUBOTHBIX:
npo0yieHue, racTpyisius, opranorere3. IloctamOpuoHanbHOE pa3BUTHE. TUIIBI
NOCTAIMOPUOHAIBHOTO Pa3BUTHSL: MPsSIMOE, HenmpsiMoe (JIMYMHOYHOE). BnusHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (HaKTOPBI, CIIOCOOHKIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButune pacrennil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpauM:

Tabmunplt U cxembl: «@DOpMBI pPa3MHOXKEHHSI OPTaHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHun», «BereratTuBHOE pa3MHOKEHUE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIETOK,
«Ctpoenue xpomMocoMbl», «Kietounslii nukmy, «Pemmmkanus JJHK», «Mutos»,
«Meiio3y, «IIpsiMoe u HernpsaMoe pa3BuTHE», «['aMeTOreHe3 y MICKOMUTAIOMNX U
4yeno0BeKa», «OCHOBHBIC CTAJIMH OHTOT'CHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3ounasl
MJICKOITUTAIOLIETOY, «SUIEKIIETKa MIICKONUTAIOWETO», «KapHOoKnHE3 B KIIETKax
KOpeIllKa JyKa», MarHuTHas MOJeNib-alIuIiuKanus «JleneHue KIeTKu», MOJENb
JIHK, monenb MeTadha3HOM XPOMOCOMBI.

JlabopaTopHble U MPAKTHYECKHE PA0OTHI:

JlabGopatopuas pabora Ne 3. «HaOmromeHwe MuTO3a B KIETKaX KOHYHKA
KOpPEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHUSI TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOIIpPEnaparaxy.

Tema 6. HacjieAcTBEHHOCTh M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKHU. BKiaa poccHilCKUX M 3apyOeiHBIX
y4€HBIX B pa3BUTHE TCHETUKH. MeETonbl TEHETUKH (THOPHI0JIOTHICCKHM,
LUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTH4YeCKUil). (OCHOBHBIE T'€HETHYECKHE
noHsTuA. [ 'eHeTnYeckas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTAaHOBIECHHbIE . Menaenem.
MonoruOpuiHOoe CKpeluBaHue. 3aKOH eauHO-00pa3usi THOPHUIIOB IEPBOTO
nokosjeHusa. [IpaBuino [TOMHUHMpPOBaHUS. 3aKOH pACIICIUICHHS IPU3HAKOB.
['unoresa yuctoTel ramet. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHUS
npu3HakoB.  [lUTOreHeTHMYEeCKUEe  OCHOBBI  JTUTUOPUIHOTO  CKpPEIIMBAHMUS.
AHanu3upymoliee ckpemBanue. Fcnoap30Banne aHAIM3UPYIOIIErO CKPENTMBaHUS
JUISL OTIpEIeSICHUsI TeHOTUITa OCOOU.

CuerienHoe HacienoBaHwe Tmpu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHHUIO IeHOB. HapylieHne cueruieHus reHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. | €HETUUECKHUE KAPTHI.
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['enetuka nosia. XpoMOCOMHOE OMpeAeseHue mona. AyTOCOMbl U MOJOBbIE
XpoMocoMbl. ['omMorameTrHsle W TreTeporaMeTHble OpraHu3Mmbl. HacienoBanue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  WM3MEHUMBOCTH.  XapaKTEPUCTUKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapUAIIMOHHAS KPUBasl.
Hopma peakuum npusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUYUBOCTH.

HacnenctBenHasi, wiM TE€HOTUIIMYECKAs,, M3MEHYUBOCTh. KoMOuHaTHUBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM TpoIecC — OCHOBAa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalimoHHass U3MEHIMBOCTh. Kimaccudukarus MyTaiuii: TeHHEIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauii. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTMYECKUX PSIAOB B HacieACTBeHHOM n3MeHunBoct H. . BaBuiosa.

BresnepHas HaciIeACTBEHHOCTb U U3MEHYUBOCTb.

['enetnka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHECAIOTHUYCCKUM, OJIM3HEI[OBBIM, IINTOTCHETHUCCKHM, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOIIBIO
[M[[P-ananu3a. HacnencrBeHHble 3a00JieBaHUsI YEOBEKAa: TEHHBbIE OO0JIE3HH,
00JIe3HU C HACIEICTBEHHON MPEapacloIoKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaTuBHblE MyTaluud. CTBOJIOBbIE KJIETKHU. [IpuHIUIIBI
3I0pOBOTr0 00pa3a >KW3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHYECKUX
Oone3Heil. MeauKo-reHeTHYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOM
TE€HETUKHU B IPEAOTBPAIICHUH U JICUCHUHN T€HETUYECKUX 3a00JI€BaHUI YEIIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabnuupt u  cxembl:  «MoHOTMOpUIHOE  CKpeUIMBaHUE U €ro
IUTOT€HETUYECKAs] OCHOBa», «3aKOH pACIICTUICHUS W €ro LUTOTCHETHYeCcKas
OCHOBa», «3aKOH YHCTOTHI TaMeT», «J{UrubpumHoe CKpenmBaHuey,
«uTonornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsIY, «Meto3y,
«B3anmMoAenuCTBUE aJUICNIBHBIX TE€HOB», «l'€HeTHYecKrue KapTbl pPaCTECHUH,
XKUBOTHBIX U 4eJIOBeKa», «['eHeTuka momnay, «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CLUEIUIEHHOrO0 C Tmoiom», «KapuoTumbel 4enoBeKa W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUUBOCThY, «HaciemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHAsI U3MEHYUBOCTH.

O6opynoBanue: MopAenu-anmIuKanuu «MOHOTHOPUIHOE CKpEITUBaHUCY,
«Hemonmunoe momuuupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct
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XpPOMOCOM», MHUKPOCKOIT U MHKpompemnapaT «J[po3odunay (Hopma, MyTanuu
(bopMBI KPBUTLEB U OKPACKU TeMa), repOapuit «I opox moceBHO.

JlaGopaTopHblie U MpakTH4YecKue padboThI:

JlabopatopHas pabdora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUs y APO30(HIIbI Ha TOTOBBIX MUKPOTIPENapaTax».

JlabopaTtopHas padota Ne 6. «3ydenne MoaudrKarmOHHONW N3MEHUYNBOCTH,
ITIOCTPOCHUE BAPUALIMOHHOIO Psiia U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTanuil y apo3o(uiabl Ha TOTOBBIX
MUKPOIIPENapaTaxy».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaJIW3 POJIOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MpoUecC. 3apOKICHHUE CEIEKIUH W JTOMECTUKALMS.
VYyenue H. WM. BaBwioBa 0 MEHTpaX TMNPOUCXOXKIEHUS W  MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEHTpBhI MPOMCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CoOpT,
II0OPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJIEKIIMM pPACTEHWH M JKUBOTHBIX. OIlEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHus. CKpellMBaHUE YHUCTHIX JIMHUI.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas tubpuamsanus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJYyYEHUE TIOJUIUIOWJIOB. JIOCTHIKEHUS CENeKUUM PpACTCHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHONOrUs Kak OTpacib MPOM3BOJACTBA. ['€HHAass WHXKEHEpHUSA. OTarbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPTaHU3MOB.

OKkojloruyeckrue M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MO (ULMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Baswios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBanos.

Tabnuipl 1 cxeMbl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOT00Opaszus
KYJbTYPHBIX pacTeHuin», «I[lopoasl qoMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenmity, «Otnanénnas rudpuan3anus», «Padboter akagemuka M. ®@. BanoBay,
«Ilomunnounus», «OO0BEKTHI OuOTeXHONOTUNY», «KJIETOUHbIE KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHEIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUSY.
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JlabopaTopHblie U MPaKTH4YeCKHe padoThI:

Okckypeust «OCHOBHBIE METOJbI M JOCTH)KEHMSI CEJIEKIMU PACTeHUA U
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1a00OpaTopuio
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIUOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS HBOJIIOIMOHHON TEOpHUHU. IBOJIOIUOHHAS
Teopusi U €€ MeCTO B OMOJOrMu. BiusiHue 3BONIONUMOHHONW TEOPUHM HAa Pa3BUTHE
OMOJIOTHHU U APYTUX HAYK.

CBuzerensctBa sBomonuu. llaseoHTosIorMueckue: MocCIen0BaTENbHOCTD
MOSIBJIEHUS BHUJOB B TAJCOHTOJIOTMYECKON JIETOMUCH, MEPEXOAHbIE (POPMBI.
buoreorpadguueckue: cxocTBO U pazinuue GpayH u Gpiaop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M paziuyusl 3MOPHUOHOB pPa3HBIX BHJIOB
NMO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIAPHO-OMOXMMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX IMyTeHd y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochUiKM BO3HUKHOBEHUS
napBUHU3MA. JIBWOKYIIME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE NPU OTPAHUYEHHOCTH PECYPCOB, HEONPEAECIEHHAS] U3MEHUYHUBOCTD,
0opb0a 3a CyIlIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Botonuu (CTD) U €€ OCHOBHBIE MOJOKEHUS.

MukposBosonus. [Tonynsnus Kak eIMHNUIA BUIa U SBOJIOLINH.

JBrkymue cuiibl ((pakTopbl) PBOJIONKMKA BUAOB B Mpupojae. MyTallmoHHBINA
Mpolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lOMyNsIlIMOHHBIE BOJIHBI U JApend
reHoB. M3omauus 1 Murpanusi.

EctecTBeHHBbII 0TOOp — HampaBisitouii  ¢akrtop s3Bojouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTar 3Bojonuu. [Ipumepsr
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMopdh03bl U HIUO-aTANTAIIAH.

Bun wu BumooOpazoBanue. Kputepuum Buga. OcHOBHbIE  (HOpPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DPopMbl  IBONIONUU:  (PrieTUyYecKasi, JAUBEPTEeHTHAs,
KOHBEpreHTHas1, mapauienbaas. HeoOpaTtuMocTh 3BOTIOIUN.

[IpoucxoxkIeHHEe OT HeCleUHaTU3UpPOBaHHBIX NpenkoB. [Iporpeccupyromas
crienraiIn3anvs. ATanTUBHAS paualysl.
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JdeMoHcTpanuu:
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[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkens, @. Mronnep, A. H. CeBepros.

Tabmuiel u cxembl: «Pa3BuTHE OPraHUYECKOro MUpa Ha 3eMiie», «3apoIbIIT
MMO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeomtepukcy, «Dopmbel  OOppOBI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOrooOpasue COpTOB pacTeHHIl»,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «l[lomymsauuun»,  «MyTanuoHHas
U3MEHUUBOCTB», «ApomMopdossy, «Mmunoamantamuuy, «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boionun», «Kapra-cxema wMapmipyra mnyremectBus Y.
Hapeunay, «boprba 3a cymectBoBanue», «IIpucmocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOJIOTUUECKOE BUI000PAZOBAHUEY.

OOopyioBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3JUYHbIMH TUIAMU OKPACKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKius «lIpumepbl 3allUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJIelb «OCHOBHBIE HAMPABJICHUS 3BOJIIOIUNWY», OOBEMHAS MOJIEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckas kapta Mupa, KoOJUIEKIUs «DOpMbI COXpPaHHOCTH
HCKOIIAEMBbIX KHUBOTHBIX MW pacTeHui», wmoAenp anmukaunus «llepexpéct
XpOMOCOM», BJIAXHBIE mpenapatel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKponpenapar «Jpo3zoduna» (Hopma, MyTaruu GOpMbl KPBUILEB U
OKpacKu Teja).

JlabopaTopHbie U MPAKTHYECKHE PA0OTHI:

Jlabopatopuas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU HA 3eMue.

JloHayuHbIE MpEACTABICHUS O 3apOXKIACHUM >KU3HU. HayuHble TUnoTessl
BO3HUKHOBEHUsI KW3HU Ha 3emiie: aOuoreHe3 M MaHCHEPMHUA. XUMHYECKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIECTB M3 HEOPTaHUYECKUX.
DKCIEpUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON BOIIONNH. HauanbHble 3Tambl
ouonornuecko sBomronuu. ['mmoreza PHK-mupa. ®opmupoBanre memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH M HX 3BOJIOLMSL.
DopMHUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PasButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxein. Apxeickas u
nporepo3oiickas Hpbl. l[laneo3olickas spa u €€ TepUOABl: KEMOPHICKHIA,
OPIOBUKCKUH, CUITYPUUCKUN, IEBOHCKUW, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me30301cKast 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MNaJICOTCHOBBIA, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.
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XapakTepucTuKa KiIuMaTa U IeoJIOTMYecKUX mnpoueccoB. OCHOBHBIE Tallbl
HBOJIIOIMU PACTUTEIBHOTO U KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHH H
XKUBOTHBIX. [l0siBNIEHNE, paCUBET U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKEHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHKA YeJI0BEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacTaBieHuil o
MIPOUCXOXKJICHUH YeNloBeKa. MeToapl u3ydeHHus aHTponoreHe3a. CXOJCTBa H
pa3JIMyYUsl YEJIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cwibl  (dakTophl)  aHTPOINOTEHE3a. Hacnencreennas
U3MEHUMBOCTh UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYIAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIOLMU YEIOBEKA: aBCTPAIONUTEKH, UeroBek
yMenbii, YenmoBek NpAMOXOmAIIMM, YenoBeK HeaHIEpTanbCKui, YeoBek
pa3ymHbIii. Haxoakun HCKOMaeMbIX OCTaTKOB, BpEMsl CYILIECTBOBaHMS, 00JacTb
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoeueckne pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOICOMIHAsS
(eBpaswmiickasi),  Herpo-aBCTpaJioWJHas  (PKBaTOpUaJIbHAs),  MOHTOJIOMJHAS
(a3uarcko-aMepukaHckasi).  UYepTel  IPHUCIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSM CYyIIECTBOBaHUSA. EJNMHCTBO 4elnOBEYECKUX pac.
Kputuka pacuszma.

JlemoncTpanum:

[Toptpersr: ®@. Peman, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuie! 1 cxembl: «Bo3anknoBenne CoHEYHOM CUCTEMEBI», «Pa3Burue
opraHuueckoro wmupa», «PacturenpHas kieTtka», <« KuBOTHasi  KIeTKay,
«IIpokapruoTnueckas kierka», «COBpeMEHHasi CHCTEMA OPraHMYECKOTO0 MUpPay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOEHUS YEJOBEKA M YeIOBEKOOOpa3HbIX
0o0e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJoBeKa», «J/lpeBHenmme mronn», «/ApeBHue moan», «llepBbie
COBPEMEHHBIE JI0IN», «HemoBeuecKrue pach».

O6opynoBanue:  mymsku  «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTajblla, KPOMAaHBbOHIIA), CIENKU WIH
H300paXeHHusT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyOwmia, ckpebyia), TEOXpPOHOJIOTHYECKass Tabiuila, KoJuieKius «Dopmbl
COXPaHHOCTH HUCKOMAEMBbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie U MPAKTHYECKHE PAOOTHI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PacTeHU U
KUBOTHBIX B KOJUICKIIUSX).
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OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpaeBETUECKUN My3ei).

Tema 3. Opranu3mbl 1 OKpPY:Ka0IIasi cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3aeibl SKOJIOTUA. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JAYIIHAsA, MMOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Oxonoruueckue (Paxtopel. Kiaccudukanus sKonorudeckux (HakTopos:
abnotuyeckre, OWOTHMYECKME U aHTpOINOreHHble. JIeHCTBHE HSKOJOTHYECKHUX
(haKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOphl: CBET, TeMIepaTypa, BIaKHOCTb. DoTOnepuoan3M.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornueckne puTMsl.

buortnueckue (bakTopBHL. Bupr OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAIU3M,
HEeWTpanu3M. 3HaueHHEe OMOTMYECKHUX B3aUMOJECUCTBUI Ui CYLIECTBOBAHUSA
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH romyysinud. (OCHOBHBIE ITOKa3aTeln
NOMYJISAUMU: YHMCIEHHOCTh, INIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4uCI€HHOCTH MOIYJISIUU U €€ peryssuusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynse, 3. ['ekkens.

Tabnuuel u cxembl: kapta «IIpupognbie 30HbI 3emuan», «Cpeabl oOUTaHUS
opranuzmoBy», «®otonepuoansm», «llonmymauum», «3aKOHOMEPHOCTH pOCTa
YUCIIEHHOCTU NOMYJISAIMUA UHDY30pun-Typenbkmny», «[lumessie nenm».

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGopaTtopHas padota Ne 3. «Mopdosornueckiue 0COOCHHOCTH PaCTCHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT W Pa3BUTHE YEPCHKOB
KOJIeycay.

[Tpaktuueckast pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJSLUNA PAa3HBIX BUIOB
paCTEHUI.

Tema 4. Coob1iecTBa M 3K0JIOTHYECKHE CHCTEMbI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTypbsl OHMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
(§7(0)1(S: (k1R

DKkojoruueckue cuctembl (dkocuctembl). IloHarue 00 »3Kkocucteme U
ouoreoreHo3e. OYHKIIMOHAIbHbBIE KOMIOHEHTBl 3KOCUCTEMBbI: MPOAYLEHTHI,
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KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEHIECTB U MOTOK 3HEPIUU B IKOCHUCTEME.
Tpoduueckue (nuineBbie) YpPOBHH HSKOCHUCTeMBbI. [luleBble 1enu ©  CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHCTEMbI: OuoMacca, MPOIYKUUS. IKOJOTUYECKUE
nUpaMubl: TPOIYKUHUHU, YHUCICHHOCTH, OuomMaccel. CBONCTBa HIKOCHUCTEM:
YCTOMYHUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKLIEeCCHs.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akTop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HOo0pasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. JKuboe BemectBO U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aNbHOM 3KOCUCTEMBL. J(MHaMHuYecKoe paBHOBecME€ M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBedecTBO B Onocdepe 3eMiu. AHTPOIIOTEeHHbBIE U3MEHEHHS B Ouocdepe.
['mo0anbHbIE SKOJOTHYECKUE TPOOIEMBI.

CocyiecTBoBaHue IIPUPOABI U YeJIOBEYECTBA. CoxpaHeHue
O01opa3HO00pa3us Kak OCHOBA yCTOMYMBOCTH Ouoceprl. OCHOBA palMOHAIbHOTO
VOpaBJICHUS NPUPOAHBIMUA pPECYypcaMH W WX HCHOJb30BaHWe. JlocTmxeHus
OMOJIOTHUY 1 OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpersrl: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuubl u cxemsl: «llumessie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupogubie cooOmectBay, «llemu mnuTaHus», «OKOJOTHYECKas MTUPAMUJIAY,
«buocdepa u yenopek», «IKocucTeEMa MUPOKOJIMCTBEHHOIO JIECay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneno3d Bomoémayn, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBUS HA NOpupoay», «BaxkHeWline  UCTOYHUKHU
3arpsi3HEHHS BO3/yXa W TPYHTOBBIX BOJ», «[louBa — BayKHEWIash COCTABIISAIONIAS
ouocdepn», «DakTopsl gerpaganuu nouBy», «llapHukoBbiil 3pdexT», «DPakTopbl
paaMoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0m@as cTpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouochepsn,
«Kpyrosopot yriepoaa B 6uochepe», «KpyroBopoT azora B Ipupoae».

O6opynoBaHue: MoJeb-anIiukanus « Tunuyabsie OMOIIEHO3bI», TepOapuid
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «bruoneHo3y, «Bpeautenu BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp», TepOapuu M KOJUIEKUMHU PACTEHHH U
KUBOTHBIX, TIPUHAJICKAIINE K PA3HBIM KOJIOTHYECKUM TpyMIaM OJHOTO BHJA,
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Kpacnas kuura Poccuiickoit ®enepanuu, U300paXeHHUS OXPaHSIEMBIX BHJIOB
pacTeHU! U JKUBOTHBIX.
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IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [TPOI'PAMMEBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuMBalOTCS TpeOOBaHUA K pe3yJbTaTam
OCBOCHMs  OOydaloUIMMHCA HpOrpaMM  CpEeJHEero ooumero oOpa3oBaHHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHHS MpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYarOIIUMUC POCCUUCKON
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIILHOCTH
M CaMOOIPEACNICHUIO, HalMYue MOTHUBAllMM K OOydeHHio OHOJOoruw,
[[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTUS OHOJIOTHMUYECKOTO
3HaHMS, TOTOBHOCTb M CIOCOOHOCTH OOYYalOIIMXCs PYKOBOJICTBOBATHCS B CBOECH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, NPUCYLIIUMHU CHCTEME
OMOJIOTHYECKOTO0  O0pa3oBaHUsl, HAJIWYUE DKOJOTUYECKOTrO MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIndHOCTHBIE PE3ynbTAaTBl OCBOCHUS IpeaMera «bHOoJIorus» JOCTUraroTCs B
€IMHCTBE YYEOHOW ¥ BOCIHTATEIILHON JIEITEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIIOCOOCTBYIOT TIpOIle€CCaM CaMOMO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpAa3BUTHsA, pPa3BUTHUS BHYTPEHHEW NO3ULUMU JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY U MPABONOPSAKY, YEJIOBEKY TPYyJa U CTapLIEMY MOKOJIEHHUIO,
B3aUMHOI'0 YBaXKCHUS, OEPEKHOTO OTHOIICHHS K KYJIbBTYPHOMY HACIEIUIO U
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoint denepanuu, nNpupoje u
OKPYKaroIIEn cpee.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOro mpeamera «buomorusy»
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlMM, TIO3UTHBHBIX  BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE KU3ZHEHHOTO
ONbITA U OMbITA JIEITEIBHOCTH B MPOLIECCE PEaTn3alli OCHOBHBIX HAITPaBJICHUU
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKM 00YUAIOIIETroCs KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;
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OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpPaB U OOS3aHHOCTEH, yBa)KCHUE
3aKOHA U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTA TMPHU CO3IAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATEIIBHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/JICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKIECHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEAOBATEIbCKUX 3a7a4, YBaXKUTEIbHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM 1 BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOMN rpa)XXJaHCKON UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUS K CBOEMY HApPOIy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoi, ropaoctu 3a CBOM Kpail, ¢BOWO PoauHy, CBOM S3BIK U KYJIBTYpY,
IIPOLIOE U HACTOsALLIEE MHONOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUMUCKUX YUYEHBIX B CTAHOBJIICHHE U
pa3BUTHE OWOJOTWMH, TOHUMAHHUS 3HAYCHHUS OWOJOTUM B TIO3HAHWUU 3aKOHOB
IPUPOJBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amute (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUHUCKOTO HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPATIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHHATHS LEHHOCTEM CEMEMHOM KWU3HU B COOTBETCTBUHM C
TpaauuUsIMHU Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOUas ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;
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NOHUMAaHUE 3MOLHUOHAIBHOTO BO3ACHCTBUS )KMBOUM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3uueckoro BocnUTAHHNA, (POPMUPOBAHHS KYJIbTYPHI 310POBbS U
IMOIMOHAIBHOIO (JIAT OOy YHS:

NOHMMaHHWE W pealu3anus 370pOBOr0 U 0Oe30macHoro obpasza >KU3HH
(3m0poBOE  TNWTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI M HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATHUH U OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), OEpPENKHOTO0, OTBETCTBEHHOI0O W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE ULEHHOCTH NPAaBWJI HHAWBUAYAJIbHOTO U  KOJUIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYyalUsIX, YTPOXKAIOIUX 30POBBIO U )KU3HU JIOACH;

OCO3HaHUE MOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOTO0JIs, HAPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyJy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYIOIIOOUE;
TOTOBHOCTh K aKTUBHOM JESTEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIILHO

BBINOJIHATH TAKYIO €S TEIbHOCTD;

UHTEpEC K Pa3nyHbIM chepam NMpo(ecCUOHANBHON N1EeATENbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BBIOOP Oyaymiei npodeccu W peaTu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHI0O M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) KOJIOTHYECKOI0 BOCIIUTAHUS:

HKOJIOTUYECKU 1IeJIeCO00pa3HOe OTHOILIEHUE K MPUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKM MX BO3MOXHBIX TIOCIEACTBUNA JJIs
OKPYXKaroUen Cpebl;

OCO3HaHHME TJI00aJIBbHOr0 XapakTepa IKOJIOTMYECKUX MpoOjieM U MyTed ux
pelIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HM3YYEHUH OHOJOTUU
3HAHUSI W YMEHUS TMpU pEUIeHUU MpoOJeM, CBS3aHHBIX C PpPalMOHAJIBHBIM
IPUPOJIONOIB30BaHUEM  (COONIOIEHWE  TPaBWJI  MOBEACHHUS B MPUPOJIE,
HAIpaBJICHHBIX Ha COXpaHEHHWE pABHOBECUS B JKOCHCTEMax, OXpaHy BHIOB,
AKOCHUCTEM, OHOChephl);
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AKTUBHOE HENPUATHE JCUCTBUW, MPUHOCAIIMX BpEI  OKPYXKarolleh
OPUPOAHON Ccpelie, YMEHHE IPOrHO3UPOBATH HEOJIArONMpPUATHBIE SKOJOTUYECKUE
MOCJEACTBUSA MPEANPUHUMAEMBIX IEUCTBUH U MIPEAOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTmbITa NEATEIIbHOCTH AKOJIOTUYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOMN
MPAKTHUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKON JEATEIBHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH,;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIHTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3IKOBOM W YHUTATEIBCKOM KYJIBTYpPhl KaK CpEICTBA
B3aMMOJECHUCTBUS MEXY JIFOJbMU Y MMO3HAHUS MUPA;

NMOHUMAaHUE ChenupuK OHOJOTUM KaK HayKd, OCO3HAHHMS €€ poiu B
bopMHUpPOBAaHUK PAIMOHATIFHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUHM IETOCTHOTO
MPEJCTaBICHUS 00 OKpPYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
o0111ecTBa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodIieM
COXpaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JUISI COBPEMEHHOM HMBHIM3AIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTHS MEAUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pEmaTb PECypCHble MpOOJIeMbl  pa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeW BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOoOJeM U
oOecrieueHus  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPcOB M (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHU OHMOJIOTMYECKUX 3HAHUN B LEJAX
MOBBIIICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaronuxcs, GopmMupyeMoi
IpU U3Y4EHUH OUOJIOTHY;

MMOHMMAHHUE CYIIHOCTH METOJO0B MO3HAHUSI, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIMOJb30BaTh IOJy4yaeMble 3HAHUS IS aHalu3a W
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOMSIINX B HEM U3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LEJIbIO MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS IS
penieHust mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTA HAYYHOW NEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITEIbHOCTh MHINBUIYAIbHO U B TPYIIIIE;
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TOTOBHOCTb ¥  CIIOCOOHOCTh K  HENPEpPhIBHOMY  00pa3OBaHUIO U
caMO00Opa30BaHUIO0, K AaKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAHUH IO OHOJOTUH B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HaYMMble g (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAKAIOIINE
LEIOCTHOCTh HAy4YHOM KapTUHBI MHpa W cCHOenudUuKy METOAOB TIO3HAHMS,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOoIiecc,
CUCTEMa, Hay4HbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCclieloBaHUe,  HAaOJIOJIEHHE, UW3MEpEHUe, OKCIEPUMEHT W  JIPYTHUX),
YHUBEpCAJIbHbIE y4YeOHBIE JEWUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PEryJISITUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (yHKUIMOHATBHOU
IPaMOTHOCTH ¥  COLMAJILHOM KOMIETEHUMH OOy4YaroIIUXCsl, CIOCOOHOCTb
oOyuaromuxcst UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHWS W  YHUBEpCalbHbIE Yy4yeOHBbIC JECHCTBUA B
ITI03HABATEJILHOM U COLMAIIBHON MPAKTHKE.

MertanpenMeTHbIE Ppe3yJbTaThl OCBOCHHUSI MPOTPaMMbl CPEIHET0 O0OIIero
00pa3oBaHUsI TOJKHBI OTPAXKATh:

OBaanenne YHHBEPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE JeiiCTBHS:

CaMOCTOSITEIbHO  (hopMynMpoBaTh U aKTyaIM3UpoOBaTh  MOpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MOPHUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cMHTE3a, CPAaBHEHMSI, Kilaccu(UKauu, 0000IIEeHHS ), pACKPBIBATH CMBICIT
OMOJIOTHYECKUX TIOHSATUM (BBIJEIATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSAMM);

OTpENeNATh LU JACATEeNbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEPUU UX
TOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IESITEIbHOCTH C MOCTABICHHBIMU LESIMH;

UCITOJIb30BATh OMOJIOTUYECKUE TOHATHUS JUTsl O0OBsICHEHUS (DAKTOB W SIBJICHUIN
YKABOM IIPUPOJBI;

CTPOUTH JIOTMYECKUE pacCyXJAeHus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
aQHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOPEUHS B PaccMaTpUBaEMBbIX
SBJICHHSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJbHBIE cpeacTBa A peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHHN B M3y4aeMbIX OMOJOTUYECKUX OOBEKTaX, a
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TAK)K€  NPOTUBOPEYMH  PaA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3JUYHbBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbI C y4€TOM aHalu3a UMEIOIIUXCS
MaTepualbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTHUBBI B IEATEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKH ITOCIIEACTBUH IEATEIBHOCTH;

KOOPAMHUPOBaTbh M  BBINOJHATH pabOTy B  YCIOBHMSX  PEaAbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIE0BATENBCKON U MPOEKTHOM JAESATENbHOCTH,
HaBBIKAMM  pa3pelieHust MOpo0sieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IMOUCKY METOOB PELIECHUs TPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJbBI JEATENBHOCTH IO IOJYYEHUID HOBOIO
3HaHUA, €ro HHTEpIpeTaly, MpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Y4YEOHBIX
CUTYaLIMSIX, B TOM YKCJIE MPU CO3JaHUU YUYEOHBIX U COLIMAIIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATUSAMU U METO/IAMY;

CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B 0OOpa30BaTENIbHOM
NEeSATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TPUYMHHO-CIICACTBEHHBIE CBSA3M M aKTyaJlM3upoOBaTh 3ajadvy,
BBIIBUTATh TUIOTE3y €€ pEeIICHUs, HAXOAUTh apryMEHTbl JJid JO0Ka3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IOJIYYEHHBIE B XOJ€ PEIICHUS 3aJadyd  Pe3yJbTaTshl,
KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISATh LEJICHANPABICHHbBII MOUCK IEepeHoca CPEACTB U CIHOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

yYMETh IMEPEHOCUTh 3HAHWS B IO3HABATEIbHYIO U MPAKTHYECKYIO O0JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEjararb OPUTHMHAIBHBIE MOIXOJbl M pELICHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora ¢ uHpopMaLHeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMaAIUu (TEKCTe y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApAX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHamu3upoBaTh
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MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (OPM IMPEACTABICHUS, KPUTHUECKH OLICHUBAThH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Oumosornueckoir HHGOPMAITMU, HEOOXOAUMOU JJIsl BBITTOTHCHHUS YICOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIb30BaHUS HHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAJbHYIO  (opMy  TpenCTaBICHHUS
ouosiornyeckor uHbopMaIuu (CxeMbl, TpaduKu, AUArPaMMbl, TaOIUIIbI, PUCYHKH
" pyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KauyecTBE CpEACTBA mpu padboTe cC
Ouonornyeckod uHGPOpMAIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE H
MaTeMaTUYeCKHE 3HAKHM U CHUMBOJIbI, (OopMyIbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBA
HaTJIATHOCTH;

BJIQJeTh  HAaBBIKAMHM  PAClO3HABAaHMSA W 3alIUTHl  MHQPOpPMAIUH,
MH()OpMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaseHue yHUBePCAJIbLHBIMH KOMMYHUKATHBHBIMU J1€HCTBUSIMM:

1) o01menne:

OCYILIECTBIISATh KOMMYHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJore WJIM JUCKYCCHUU TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIHHO BBITIOJHEHHUS MpeIaracMoi
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3MLMM JPYTUX YYaCTHHUKOB
JMajIora Uil JUCKYCCHH);

pacmo3HaBaTh HeBepOaldbHBIE CpEeNCTBa OOINEHWS, MOHUMATh 3HAYCHHE
COLIMATbHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CHOCOOaMU OOIIEHUS U B3aWMOJAEWUCTBHUSA, NMOHUMATh
HaMEPEHUs APYTUX JIOEH, POSIBISITh YBAXKUTEIHHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsI eI TeJIbHOCTh:

MOHUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUIYaTbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHS MPH PEIICHNN YIeOHOM 3a1a4u;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBUI C YYETOM O0OLIUX
MHTEPECOB M BO3MOXKHOCTEHN Ka)10TO YjieHa KOJUIEKTHBA,;
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OPUHUMATh I[€JIM  COBMECTHOM  JI€ATEIbHOCTH, OPraHU30BBIBaTh H
KOOPJIMHUPOBAaTh ACUCTBUSA IO €€ JOCTHKECHHIO: COCTABIITH IUIAH JICHCTBUIA,
pacnpenenarTb poJd C y4ETOM MHEHUI YYaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJAOr0 Y4YaCTHHMKAa KOMaHJIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLEHUBAaTh MJAEH C TMO3UIUH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH HMHUIIMATHBHBIM.

OByaeHue YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU AeHCTBUAMM:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpOOJIEM U HX
pELICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUMX 3HAHUN LEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENIBHO OCYILIECTBIIATh ITO3HABATEIBHYIO JESITEIBHOCTD, BBIABIATH
npo0JIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIbHO  COCTaBJATh IJIaH pEHIeHUs MpoOJeMbl C  y4€TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsITh paMKH y4eOHOIro MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

Jies1aTh OCO3HAHHBIN BbIOOpP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTD
32 pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO ILIMPOKOW HPyauLUU B
pa3HbIX O00JIACTSAX 3HAHMM, IMOCTOSIHHO MOBBIINIATH CBOW 0Opa30BATENIbHBIA U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTb,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJa/JeTh HABBIKAMU  [O3HABAaTEIbHOM  peQUIeKCMM  Kak  OCO3HaHMs
COBEPIIAEMBIX JIEWCTBUMI M MBICIUTEIbHBIX IPOLIECCOB, HX PE3YJIBTATOB U
OCHOBaHUM, UCMHOJIb30BaTh MPHUEMBI pedIeKCUN IJi OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHWBATh PUCKU W CBOEBPEMEHHO MPUHUMATh PEIIEHUS MO HX
CHUKEHUIO;
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IIPUHAMATh MOTHMBBI M apPryMEHTBbl JPYTMX IIPU aHAJIW3€ pe3yJbTaTOB
NEeATEINbHOCTH;

3) npuHsiTHE Cedsl M APYTrUX:

IPUHUMATh Ce0sl, IOHUMAasl CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBl W apryMEHTBHl APYIMX IIpH AaHAJIU3E pe3yIbTaTOB
NEeATEIBHOCTH;

IPU3HABATH CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIMU APYTOTO YEIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO 1o Ouojoruud Ha
0a30BOM ypOBHE BKJIIOHAIOT crienuduueckue s yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHHIO, MHTEPIIPETAIIMU U
MpeoOpa30BaHUIO 3HAHUM, BUJIBI JIEATEIBHOCTH IO MOJYYCHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B PaA3JIMUHBIX YYEOHBIX CHUTYalUSX, a TaKXKE€ B PealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme mnpeamMerHbie
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUCHHUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHHUs ydueOHOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpPAa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OMOJOTUM, (PYHKIHOHATBHOU
rPaMOTHOCTH Y€JIOBEKA JIsl PEILICHUS )KM3HEHHBIX 3a7a4;

YMEHHUE PACKpPhIBATh COJEpXKAHUE OUOJOTHYECKUX TEPMHUHOB M TIOHSATHIA:
KW3Hb, KIJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIISCTB M IIPEBpAIlCHHE
SHEPIruM), TOMEOCTa3 (CaMOpPErysilvs), YPOBHEBAs OpraHU3alus KUBBIX CHCTEM,
CaMOBOCIIPOU3BEJEHUE (PEPOAYKIHUSA), HACIEICTBEHHOCTh, U3MEHYMUBOCTh, POCT U
pa3BUTHUE;

YyMEHHUE Wu3JIaratb OWOJIOTMYECKUE TeopuH (KJIETOYHas, XPOMOCOMHasil,
MyTallMOHHAsI, IEHTpajbHas J0TMa MOJEKyasipHOH Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4uenus (0 1ieHTpax MHOTooOpas3us u
MPOUCXOXKJECHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe rpaHUIlbI
UX PUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOJEHUE U
OTNHMCAHUE >KUBBIX CHUCTEM, IMPOIECCOB U SBJICHUMN, OpraHu3alvs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIIBIDKCHHE  TUIIOTE3bI,  BBISBIICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMBIMH BEIMYUHAMH, OOBSICHEHHE MOTYyUYECHHBIX

28



pE3yNbTaTOB, UCHOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICISATH CYHICCTBEHHBIC MPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIECTB U MPEBpALICHUS] SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO W SHEpPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATH TMOJIyY€HHbIE 3HAHUS I OOBSICHEHHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHATUS MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOM
KU3HU C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3/I0pPOBbS M 30POBbS
OKPY>KaIOIINX JIOACH, COOII0IEHUSI HOPM TPAaMOTHOTO TOBEICHUS B OKPY KArOIIeH
MPUPOIHON cpeie, TMOHMMaHWe HEOOXOAMMOCTH HWCIIONBb30BAHUS JOCTHKEHHIMA
COBPEMEHHOMU ounonoruu 51 OMOTEXHOJIOTHIA I PalMOHAJIBHOTO
IPUPOIONOIb30BAHMS;

YMEHHME pellaTh JJEMEHTApHblE TE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEA0BaHNE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHHE BBINOJHATH J1a00paTOpHbIE U TNpaKTUYECKUE paboThl, COOJIIOIATH
npaBuia npu padboTe ¢ yueOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLIEHWBAaTh M HMHTEPIPETUPOBATH HH(POPMAIUIO
OMOJIOTHYECKOTO  COACpXaHMs, BKIIOYAIONIYI0O TICEBAOHAyYHbIE 3HAHUS W3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTUH,
MEIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BATh TOHSITHUIHBIN armapaT OMOJIOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUsS ydueOHoro mnpeamera «buonorus» 6 11
KJjlacce TOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHHSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIUOHATHHOM
TPaMOTHOCTH Y€JIOBEKa VISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbhIBaTh COJIEpKaHWE OMOJOTHYECKUX TEPMUHOB U TIOHSATHI:
BU/JI, TOMYJSLKS, T€HO(OH, SBOJIOLMS, ABMKYLIUE CUITBI (PaKTOPbl) SBOJIOLUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHuE, YIKOJIOTHIYECKHE (DAKTOPHI,
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DKOCUCTEMA, MPOAYLEHTH, KOHCYMEHTBI, pEAyLEHTbl, LEeNd  I[HUTAHHUS,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

yMEHHE U3Jaratb OHOJOTHYECKHE TEOpUH (IBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUMH), 3aKOHBl M 3aKOHOMEPHOCTH
(3aponprmieBoro cxoactBa K. M. bapa, depenoBaHus TIaBHBIX HampaBiIeHUH U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o o6uochepe B. M. Bepnanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTHHU: HAOIIOJCHNUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJIEHWM, OpraHU3alys W IPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBW)KEHHME  THUIIOTE3bl,  BBISBIICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMUYUHAMU, OOBSICHEHHE IOJYyYEHHBIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSITUH, TEOPU M 3aKOHOB, YMEHHE
JIeaTh BHIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, NOIMYJSLMHA, TPOAYLEHTOB, KOHCYMEHTOB, pEIYyLEHTOB,
OMOTeOlEHO30B U 3KOCHCTEM, OCOOEHHOCTU TIPOIIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTU
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpPEeHOca
BELIECTB M IIOTOKA SHEPIMM B DJKOCHCTEMAX, AHTPOIIOTCHHBIX W3MEHEHUU B
HKOCUCTEMAX CBOEM MECTHOCTH, KpyroBOpOTa BEIIECTB U OHMOTreOXMMHUYECKUX
IIUKIIOB B Orocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
MIPOLIECCOB W SIBJIICHUM, IJI NMPUHATHS MPAKTUYECKUX PELICHUNA B IOBCEAHEBHOMU
KHU3HU C IeJbl0 obOecriedyeHus Oe30MacHOCTH CBOETO 370pOBbS M 370POBbs
OKPY>KaIOIIUX JIOAEH, COOJIIO/IEHUSI HOPM IPaMOTHOTO TIOBEJIEHUS B OKpY KaroIen
MPUPOJHON cpefie, NMOHMMaHHE HEOOXOAMMOCTH HCIOJIb30BAHUS JIOCTHIKEHHIM
COBPEMEHHOM OMOJIOTUH ISl pAllMOHATBHOTO MPUPOIOIIOIb30BAHUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE OMOJIOTMYECKHUE 33/1a4d, COCTABIISATH CXEMbI
MEpPEeHOCcAa BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMH MUTAHMUS);

YMEHUE BBIMOJHATh JIA0OpATOPHBIE M TMPaKTHUECKHe paboThl, COOII0NATH
npaBuia npu pabote ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYECKHM OLEHUBATh W HMHTEPIPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJIepKaHMUs, BKJIIOYAIOLIYI0 T[ICEBIOHAYYHBbIE 3HAHMUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaThb  TIJI0OAdbHBIE  JKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE€ NHCHBMEHHbIE W YCTHBIE COOOIICHMUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIMIO W3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO
WCIIOJIH30BATh MOHATUIHBIN armmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbie | IlpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
! bronoris kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIE CUCTEMBI M X OpraHU3aIIHs 1 bubmorexa [JOK
P t https://m.edsoo.ru/7f41c292
bubmnoreka [IOK
X i 1
3 MMHUYECKHI COCTAaB U CTPOCHHE KIIETKH 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHEACATELHOCTE KISTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3sMHOkKEeHME U MHIUBHYAIBHOE PA3BUTHE 5 1 bubnuoreka [JOK
OpraHu3MOB https://m.edsoo0.ru/7f41c292
5 HacnencTBeHHOCTH U H3MEHUYUBOCTD 8 15 bu6nmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus oprann3MoB. OCHOBBI 3 bubnuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepaiioe Bpens L https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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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

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
! IBOIMOUHOHHAS OHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U pa3BUTHE )KU3HU HA 9 05 bubnunoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4
Coo011ecTBa ¥ 9KOJIOTHYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
DJIEKTPOHHbBIE
Ne n/m Tema ypoka KoimuecTBo unpposeIe
oOpa3oBaTe/ibHbIE
4acoB
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso00.ru/863e632a
MeTtobl mo3HaHUS kUBOM npuposl. [IpakTrueckas padora Ne 1
2 «HMcnonp30BaHue pa3InyHbIX METOAOB MPU U3YUCHUH OMOTOTHYECKUX 1 bubmmorexa [JOK
P AOB [P 3y https://m.eds00.ru/863e6122
00BEKTOBY
3 buonoruueckue cuctemsl, IPOLECCH U UX U3YYEHUE 1 brbmmorexa [OK
» PO ya https://m.eds00.ru/863e6564
4 XHUMHUYECKUH COCTaB KJIETKH. Boga U MUHEpanbHbIE COJIU 1 bubmorexa [JOK
+PoA P https://m.eds00.ru/863e674e
bubmmoteka [IOK
b . 1
> ek, COCTaB 1 CTPOCHKE OeKOB https://m.eds00.ru/863e6b72
®epMeHTHI — OHoI0rHUeckne karaiau3atopsl. JlabopaTtopHas padora Ne 1
6 «3yueHne KaTaTMTHIECKOW aKTUBHOCTH (PepMEHTOB (Ha MpUMEpe aMUJIa3b 1 bubmmorexa [IOK
ya P puMEp https://m.eds00.ru/863e6b72
WJTU KaTajasbl)»
7 CraproBas KOHTpOJIbHast paboTa 1
but6mmorekxa [IOK
https://m.edso0.ru/863e6870
8 VYrnesoasl. Jlunuas! .Hyknennossie kucnotel. AT® 1 P
bubnunorexa LIOK

https://m.edso0.ru/863e6d5c
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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
https://m.edsoo.ru/863e6d5c

Hcropus u metoasl u3ydeHus KieTku. Kierounas teopus

bubmuorexa [JOK
https://m.edso00.ru/863e6e88

35


https://m.edsoo.ru/863e6e88

10

Kierka xax OEJIOCTHAA KUBas CUCTEMa

Ctpoenue s3ykapuoTudeckoit kiaetku. JlaboparopHas padorta Ne 2 «M3yuenue

bu6nmorexa [IOK

11 CTPOCHHUS KJIIETOK PACTEHUH, )KUBOTHBIX, TPHOOB U OAKTEPHI O https://m.eds00.ru/863e6ff0
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax u ux OINHUCAHUE) https://m.edsoo.ru/863e716¢
bubmuorexa [JOK
12
ObueH BemiecTs M MeTabom3M https://m.eds00.ru/8636766¢
bubmnorexa [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 dHepreTieckuii 0OmeH https://m.edsoo.ru/863e7aae
XKuznennsnii nukin kinetku. [lenenue kinerku. Mutos. Jlaboparopnas pabora
15 Ne 3 «HaOmrogenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX bubmmorexa LIOK
- g p Y https://m.edsoo.ru/863e7dc4
MUKpOTIperiapaTax
bubmmoteka [IOK
1 b .P
6 MOCUHTE3 Oenka. Peakiust MaTpuyHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6nuorexa [IOK
17 Tpancums — GHocAes Oeria https://m.eds00.ru/863e796e
bubmmoteka [IOK
1 H —
8 EKJICTOYHBIC (POPMBI KU3HU — BUPYCHI https://m.edsoo.ru/863e7540
but6mmorexa [{IOK
19 @OopMBI pa3MHOKEHHS OPIraHU3MOB https://m.edso0.ru/863e81b6
https://m.eds00.ru/863e831e
. bubnuotexa [JOK
2 M
0 eHos https://m.eds00.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIETOK. OTUIO0TBOpEHHE.
but6mmorekxa [IOK
21 JlaboparopHast pabota Ne 4 «/3y4deHHe CTPOSHHS IMOJIOBBIX KIIETOK Ha

TOTOBBIX MUKpPOIIpEnapaTax»

https://m.edso0.ru/863e81b6
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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
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

22

WNHpuBuayanbHOE pa3BUTHE OPTAHU3MOB

bubmuorexa [JOK
https://m.edso00.ru/863e8436
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https://m.edsoo.ru/863e8436

bub6nmoreka [IOK

2 r — 1
3 €HEeTHKAa — HayKa O HaCIIeJICTBEHHOCTH U U3MEHYMBOCTHU https://m.edsoo.ru/86386£2
24 3aKOHOMEPHOCTHU HACJIEI0BAHMS MPU3HAKOB. MOHOTrHOpUIHOE CKpEIIUBaHUE 1 bubmorexa [JOK
P A P ' PUAHOE Crpetl https://m.eds00.ru/863¢8878
o5 JurnbpunHoe ckpenmBanme. 3aKOH HE3aBUCUMOTO HACIIEIOBAHUS 1 bubnuoreka [IOK
MPU3HAKOB https://m.eds00.ru/863e89a4
CuerieHHOE Hacnen0BaHue Npu3HakoB. JlaboparopHas padora Ne 5
26 «M3ydenue pe3yinbTaTOB MOHOTHOPUTHOTO U IUTUOPHUIHOTO CKPEIIMBAHUS 1 bubsmorexa [JOK
e pesyl pri A pua petl Y https://m.eds00.ru/863e8c60
Ipo30¢uiIbl Ha TOTOBBIX MUKPOIIpEnapaTax»
27 I'eneruka nmona. HacnenoBanue npu3HaKkoB, CIETUIEHHBIX C [TOJIOM 1 bubmmorexa [JOK
' A P - o https://m.eds00.ru/863e8c60
N3menunBocth. Henacnencreennas nusmeHunBocTb. JlabopaTopHas pabora
28 Ne 6. M3yuenne MoaupUKAIIMOHHON N3MEHYUBOCTH, TIOCTPOCHUE 1 bubmorexa LHOK
» 0 Y s H . D P https://m.edsoo.ru/863e8efe
BapHAIOHHOTO PsJia U BapHAIIHOHHOW KPUBOI»
29 Hacnencreennas nameHunBocTh. JJabopartopnas pabota Ne 7. «Ananus 1 bubmuorexa [JOK
MyTalui y 1p0o30(uiIbl Ha TOTOBBIX MUKpOMpenapaTax»» https://m.edso0o.ru/863e8efe
bubmmoteka [IOK
30 r 1
cHeTiia feosera https://m.eds00.ru/863e8d78
31 PezepBHblil ypok. O6061eHe o Teme «HacneacTBeHHOCTh U 1 bubmmnoreka [JOK
U3MEHYHUBOCTb OPTaHU3MOBY https://m.eds00.ru/863e9214
39 Cenekius Kak HayKa 1 npouecc. MeTobl U IOCTHKEHUS CENEeKIIUN 1 bubnuotexa [JOK
pacTeHUH 1 )KUBOTHBIX https://m.eds00.ru/863e9214
33 I'onoBast KOHTpOBHAS paboTa 1
34 buorexHonorus kak oTpaciib IpoU3BOJCTBA 1 bubmorexa [JOK
P P A https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34
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https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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

JIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka KoimuecTBo
o0pa3oBaTejibHbIE pecypchl
4acoB
1 OBOIOLHUSI U METOIBI €€ N3VUECHUI 1 Bubmaorexa ITOK
H a Y1 https://m.edsoo.ru/863ea20e
2 Hcropus pa3BuThs peacTaBiIeHuii 00 3BOIIOLUNA 1 Bubmaorexa ITOK
pHA b e H https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 M 1
HKPOIBOITIOUIA https://m.edsoo.ru/863e9cle
[Tomynsius kak >eMeHTapHas eIMHULIA BUAA U DBOJIOLUH.
4 JIaGoparopHas padora Ne 1 «CpaBHeHNE BHIOB 110 1 Bubmorexa ITOK
patop p ) P a https://m.edso0.ru/863e99c6
MOP(}OIOTHIECKOMY KPUTEPHIOH
5 JIBuoKkyIpe cuibl (3JeMeHTapHbIe (DaKTOPHI) IBOIOIHH 1 bubmmorexa LIOK
ym p p H https://m.edsoo.ru/863e9da4
bu6nuorexa [IOK
6 E i 0TO 1
CTECTBEHHEIH OTOOP M €ro (opmbI https://m.edsoo.ru/863e9ed0
Pe3ynbTarhl 9BONIOIUH: IPUCTIOCOOIEHHOCTh OPTraHU3MOB U
7 BU00Opa3oBanue. JlaboparopHas padora Ne 2 «Omnncanue 1 Bubmuorexa [JOK
F00bP ' patop p" B https://m.eds00.ru/863e9fde
MPUCTIOCOOTICHHOCTH OpPraHU3Ma U €€ OTHOCUTEILHOTO XapaKTepa
8 Hanpasneuus u nyt MmakpodBoaonui. HeoOpaTuMocCTh 3BOIIOIANA 1 bubnnorexa [IOK
p yr p T p H https://m.eds00.ru/863e9cle
9 CraproBast KOHTpOJIbHast paboTa
10 Hcropust )xnu3HU HA 3eMJIe€ M METO/IbI €€ N3y4EeHUs
11 ['unoTe3bl MpOUCXOXKAEHUS KU3HU HA 3emiie 1 bubnnorexa LIOK

https://m.edso0.ru/863ea5a6
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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
https://m.edsoo.ru/863ea5a6

bu6nmmoreka [IOK

12 Pa3BuTHe xu3HM Ha 3emiie 110 3paM U nepuoaam https:/m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl BOMIOINN PACTUTEIBHOTO U )KUBOTHOTO MUDA.

13 [TpakTuueckas padota Ne 1 «/3ydeHne uckonaembx OCTaTKOB bubmorera OK
PACTCHHIA U KUBOTHBIX B KOJUICKIIHASTX) https://m.edsoo.ru/863eadhe

14 CoBpeMeHHas cucTeMa OpraHM4eckoro Mupa bubamorexa LHOK

https://m.edsoo.ru/863ea48e
bubnmnoreka [JOK

15 DBOJIIOIHS YeTIOBEKa (AHTPOIOreHE3) https://m.e dsogru 18630ac2c

bu6mmotreka [IOK

16 JBuxyniue cuibl (pakTophl) aHTPOIOreHE3a https://m.edsoil.ru/863ead44

17 OcHOBHBIE CTAJIH 3BOJIIOLMH YEIOBEKA

18 YenoBeueckue pacsl ¥ IPUPOIHBIE aJalTalluy YeIoBeKa bubmmorexa LIOK

https://m.edsoo.ru/863eaea?2

19 PesepBHblit ypok. O6061eHue 1o Teme «Bo3HUKHOBEHHE U
pa3BUTHE )KU3HU Ha 3emiie»

20 DKOJIOTHA Kak HayKa

21 Cpenbl 00uTaHMS M SKOJIOTHYECKHE (GaKTOPBI ]SSI?SHE;T:;&;??U/I; 63eafec
Abuotnueckue dakropsl. JlaboparopHas padora Ne 3.

29 «Mopdomnoruueckre 0COOEHHOCTH paCTEHUI U3 pa3HbIX MECT bubnuotexa [JOK
oOutanusy. Jlaboparopnas padora Ne 4. «BnusiHue cBeTa Ha pOCT U https://m.edsoo.ru/863eb10e
pa3BUTHE YEPEHKOB KOJIEyCa»

bubmuoreka [IOK

23 e https://m.edSO(I)l.ru/863eb348
DKOJIOrHYecKHe XapakTepucTuky nonynsauuu. [Ipakruueckas

24 pabota Ne 2 «Iloacd€T IIIOTHOCTH MOMYJISIUNA Pa3HBIX BUI0B

pacTeHuin»
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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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

bu6nmmoreka [IOK

25 Coo0riecTBa Opranu3MoB — OHUOIICHO3 1 https://m.edsoo.ru/863ebA6a
bubmuorexa [JOK
26 DKOJIOTUYECKHE CHCTEMBI (IKOCHCTEMBI) 1 https://m.edsoo.ru/863ebA6a
97 OcHOBHBIE IIOKA3aTENIN IKOCUCTEMBI. DKOJOTUYECKUE TUPAMUIBL. 1 bubnuoreka [IOK
CaoiictBa 3Kocuctem. Cykieccust https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTpPOIIOT€HHbIE IKOCUCTEMBI 1
bubmuorexa [JOK
b — 1
30 nocdepa — riaodabHas IKOCUCTEMAa 3eMITU https://m.edsoo.ru/863ebb5e
bubnnorexa [JOK
1 1
3 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOChEpHI https://m.edsoo.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiaun 1
33 Cocy1iecTBOBaHHE MTPUPOJIBI M YEIOBEYECTBA 1 brbmorexa [JOK
v pHpoA https://m.edsoo.ru/863ebale
34 I'onoBast kOHTpOIBHAS paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34
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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
https://m.edsoo.ru/863eba1e

42



43



		2024-09-23T10:38:11+0500
	Лекинская Татьяна Анатольевна




