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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpe/IeTICHUs] TMOAXOI0B K (OpMHpOBAHHIO cOAEpkKaHHMS y4eOHOro mpeameTa
«buonorus» cocraBuwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJCp)KaHUs, pEe3yJbTaToB OOY4YCHHS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHLIMIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a Takke TMOJOKEHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B TTO3HAHUH KUBOU MPUPOBLI M 00eCIIeYCHUN
CYIIIECTBOBAHMS UelIOBeYeCKOro oOrmiectBa. CoOriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpeJICICHBl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH H €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T mMpeACTaBICHUE O Ienax, o0 oOmein
CTpaTerud OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYYAIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buonorus», omnpenenseTr o00sg3aTeNbHOE MPEIMETHOE
COJEp>KaHUE, €ro CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTHKH 00pa3oBaTeIbHOTO
MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommXxcs.

B nmnporpamvMe mo OuWoMOTMM TaK)XKe YYUTBHIBAIOTCA TpPEOOBaHUSI K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yjbTaTam
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHLHOM
NeSATeTbHOCTH/YUYeOHbIX JEHCTBUI O0O0YydYaroIIUXCsl MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pa30BaHHUS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbI YPOBEHB) peain30BaH
NPUHIMIT TPEEMCTBEHHOCTH B HM3yYeHWW OHOJOTHH, Ollarogaps 4YeMmy B HEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHC 3HAHWW, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PECHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XM3HH W OEpeKHBIM OTHOIIEHHUEM K OKPYXKAlOIIel MPUPOIHON Cpele.
[ToaTomMy Hapsimy ¢ U3y4eHHEM OOIIEeOMOIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAENIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
TIOJTyYEHHBIX 3HAHUW B MMOBCEHEBHOMN JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 3a7a4, B
TOM dYHKcie: MPOPUIAKTHKN HACJIEJCTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUs HKOJIOTUYECKU
1eIecoo0pa3sHOro TMOBEACHUA B OKpYy)Kalolled NpUPOJHOW cpene, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATEIHHOCTH YEIOBEKa HA COCTOSIHHE TPUPOIHBIX H
MCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIATHON HAIPaBICHHOCTH
yueOHOrO mpeamera «buomorus» MpoaUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH ISl pEeIlIeHUs] OJJHOW U3 aKTYyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT ¢GopMuUpoBaHHE Yy  OOydarolUXcs
CIIOCOOHOCTH aaNnTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O0 MUPA.

buonoruss Ha ypoBHe cpeaHero oOimiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHupoBaHHE Yy OOYHAIOIIMXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYNTENbHBIX TNPU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLWH, CO3HAET
yCIIOBUSL  JJIsi:  TO3HAHMS  3aKOHOB  KUBOM  MPHUPOABI,  (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro oobpasa
KHU3HU, YKOJIOTMYECKOTO0 MBIIUIEHUS, IIEHHOCTHOIO OTHOUIEHUS K KUBOW IIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAaKXKe JUIs PEIICHUs BOCITUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero  o0pa3oBaHUs,  COLMAIU3ALUU
oOyuvaromuxcs. M3ydyenune 6uonoruu obecrneynBaeT yciaoBHs st (OPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpHl, CIOCOOCTBYET WMHTErpanuy OMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHHS O NpeIHA3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY I ONpPENEIEHUs NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi yuyebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JUIs
¢dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNAIONIME aJeKBAaTHOE IOBEJACHHUE
YeJioBeKa B OKpYXKarolled NpUpPOJAHOU cpene, BOCTpeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAHUI
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW JIJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LIEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BaAHMS.

CrpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe [0
OMOJIOTMM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHUS 3HAHUW 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIe TMHUU: «buosorus kak Hayka. MeTobl
Hay4yHOro mHo3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



Oounonornyeckas cuctemay, «CucrtemMa W MHOTOOOpasue OpraHUYECKOTO MHPay,
«IBOIOIMS KUBON MPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOyYalolUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JIJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrkeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 0a30BOM
YPOBHE 00€CTIeUnBAETCS PEIICHUEM CIISAYIONMINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUN O OHOJIOTMYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaxX, CIy>KalluX OCHOBOMU
st GOpMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAy4YHOU KapTHHE MHpa, O
METO/IaX HAyYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPAa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH,

dbopmupoBaHrue y OOYYaIOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIlecce aHan3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MJEH M TOJIXOJIOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJICHHE y oOOydarommxcss oO0mell KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX MpHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WLUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIHHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCIUTaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH IO3HAHUS YEJIOBEKOM KHUBOU
MPUPOJIbl, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS STUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTUUECKHUX UCCIIETOBAHMI;

OCO3HAHHWE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHA
AKOJIOTUYECKOUN KYJIbTYpBbI, 1Uisl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MIOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIIBHOCTH IO OTHOIICHUIO K OKPY>KAaKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzydaemass Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YUEOHBIM MPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETHI.



Jyist u3ydenust OMooruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
orBoauTcs 34 yaca: B 10 kitacce — 34 gaca (1 gac B Henemo)



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHHYECCKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMUECKUX HaYK.

Metoapl TO3HAHUS KUBOUW MPUPOIbI (HAOII0ICHHE, YKCIIEPUMEHT, ONTMCAHHUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuiel 1 cxeMbl: «MeTobl MO3HAHUS KUBOU TIPHUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadoThI:

[Ipaktuueckas pabora Ne 1. «Mcmonp3oBaHHME pa3IUYHBIX METOJOB MpPH
M3YYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ononoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMocHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINN OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTe0IeHOTHYECKHIT), OnoCcepHBI.

JdeMoHcTpanuu:

Tabmuier u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHH OpraHU3allAN
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb MoJekyibl JJHK.

Tema 3. XumMu4ecKuii cOCTaB M CTPOEHHE KJICTKH.

XUMHAYECKAN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIEMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpAIbHBIX BemleCTB B KieTke. Iloxmepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHHMbIE aMUHOKUCIOThI. AMUHOKUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (MepBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIHN OEIKOB.

®epmentsl — Ouonormueckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. Kodepmentsl. BuraMuHbl.
Otanuust GepMEHTOB OT HEOPTAaHUYECKUX KAaTaIu3aTOpPOB.



VYrrneBogel:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a W J1e30KcHpu003a),
aucaxapuipl - (caxaposa, JIaKTo3a) M Mojucaxapuibl  (Kpaxman, TJIMKOTEH,
LeJUII0103a). buonornyeckue GyHKIMM yIIIE€BOIOB.

Jlumuael:  Tpurnuuepunasl, (ochomunuasl, crepouasl. 'mapoduibHO-
rupodoOHbIle  cBoiicTBa. buonormdeckue ¢yHkimu JaunuaoB.  CpaBHEHHE
yTJEBOOB, OCIKOB U JIMIHUIOB KaK UICTOYHUKOB SHEPIHUH.

Hyxknennoseie kucnorsl: JHK wu PHK. Hyxkneotuasl — MOHOMEpBI
HyKJIenHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIUH.

[uronorus — Hayka o kieTke. KierouHast Teopusi — mpuMep B3auMOJIECHCTBUS
uje 1 pakToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHas »kuBas cuctema. OOIIMe MNpU3HAKKA —KIETOK:
3aMKHyTas HapykHasi memOpana, monekynsl JIHK kak reHernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel KJIETOK: »yKapHOTHYEeCKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
SYKapUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHON, >XUBOTHOM U
IpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, €€ ceoiicTBa U PyHkMu. L{uTomnazma u eé
opranounibl. OmHomemOpannbie opraHouasl kietku: OIIC, ammapar [ombmxw,
nu30coMbl.  [10yaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHAPHH, IUIACTHBL.
[Ipoucxoxenre MUTOXOHJpUM W TiacTua. Bunel mactun. HememOpaHHbIe
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTpP, UEHTPUOIU, PECHHUYKH,
KIyTUKU. OYHKIMHA OPraHOMI0B KJIETKU. BKirroueHus.

SAnpo — perynsTopHbiil ieHTp KieTKu. CTpoeHue sifpa: sjaepHas 00oJouKa,
KapuoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IlIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammer:  «Pacnpenenenne XMMHYECKHX DJIIEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEN.

Tabnuuper u cxemsbl: «llepuoanueckas TabnMIlA XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHre MoJIeKyJibl BOJIbI», «bruocunTes 0enka», « CTpoeHue MOJIEKyYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «CtpoeHne MoieKyJibl
AT®», «CtpoeHue >yKapuOTHUYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHe MPOKAPUOTUYECKOW KIIETKNY,
«Ctpoenue sazipa KIEeTKu», « Y IeBoAbD), «JIMmuasn.



O6opynoBaHue: CBETOBOM MHKPOCKOM, O00OpYyIOBaHWE HJisi TPOBEICHUS
HAOJIIOICHUM, W3MEpPEHU, HKCIEPUMEHTOB, MHUKPOMpENapaThl PACTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATILHBIX KJIETOK.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlaGoparopHass pabora Ne 1. «l3ydyeHune KaTadIUTHYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTalla3bl)y.

JlabopatopHass pabora No 2. «M3ydeHuwe CTpOeHHsI KJIETOK pacCTEHU,
KUBOTHBIX M OaKTepuil MOJi MUKPOCKONIOM Ha TOTOBBIX MHUKpOIIpENaparax U UxX
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BelIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWISIIIUSL (9HEPreTUYeCKuil OOMEH) — JBE CTOPOHBI €IMHOIrO Ipoilecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUsS BEUIECTB W DHEPTrUU B TIOHUMAHHH
MeTabou3Ma.

Tunbel oOMeHa BelecTB: aBTOTpOodHBIN U reteporpodHbiid. Ponb GpepmeHTOB
B 0OMEHE BENIECTB U MPEBPAILCHUH YHEPTUU B KIIETKE.

®ortocunte3. CmeroBass u TeMHOBas (a3bl  ¢oTtocuHTe3a. Peaknun
dotocunreza. dpdexTuBHOCTH PoTOCUHTE3a. 3HAUEHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emiie. Bausinue ycnoBuii cpenbl Ha (D)OTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTE3. XEeMOCHHTE3UPYIOINUe OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMeH B KJeTke. PaciierieHne BelecTB, BbIACICHUE U
AKKyMYJIUPOBAHUE DSHEPrUUM B KIETKE. OTambl HSHEPreTHYeCKoro oOMeHa.
I'mukonus. bpoxenune m ero Buapl. KucimopogHoe OKUCIEHHE, WM KIETOYHOE
IbIXaHHE. OkucnurenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro ooMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil mHpopmanuu B KieTKe. ['€HETMYECKUN KOA U €ro
cBoricTBa. Tpanckpuniusa — Matpuunbiii cuaTe3 PHK. Tpancmsus — 6uocunTes
Oenka. Otanbl TpaHcsauuu. KoaupoBaHue aMHHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popMbl Ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOGHHOCTH CTPOEHHUS ¢ SKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHui, JKUBOTHBIX U YEJIOBEKA, BBI3IBAEMbIC
Bupycamu. Bupyc mmmyHoxaepunura yenoseka (BMIY) — Bo3Oynurens CIIN/da.
OOpatHass ~ TpaHCKpUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBAHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. Y. UBanosckuii, K. A. Tumunpsses.



Tabmumer 1 cxembl: «Tunel muTaHus», «MeTabomm3my», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Ximopormitacty, «Potocuntesy, «Ctpoenue JITHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oakrepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii 1muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza m MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukaruss — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHUOTHIIL.
JlunouaHbli W TAalUIOWJHBIA ~ XpPOMOCOMHBIE  HaOOpbl.  XpOMATHBIL.
[utonornueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietku — muto3. Craaum muto3a. IIpomeccsl, npoucxoadimme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE NI CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranun Mmeio3a. IIporecchbl, npoucxonsdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorundeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU M sudHUKU. OOpa3oBaHUE M Pa3BUTHE TMOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SMIIEKJIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisanus, opraHoreHes. [locTamOpuoHanbHOE pa3BuUTHE. THITBI
NOCTAIMOPHUOHANIBHOTO PAa3BUTUA: MpPsSMOE, HEmnpsAMoe (JIMuyuHouHOe). BiusHue
Cpelbl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOJCTBa.

Poct u pazButue pacteHuil. OHTOT€HE3 IIBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHH, CTA/IUH Pa3BUTHS.

JdeMoHCcTpanuu:

Tabmuupl u cxembl: «POpMbl Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOe pa3sMHOXKEHUE



pacteHui», «Jlenenne xknetku Oakrepuity, «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukin», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsmoe u HenpsaAMoe pa3BUTHE», «]'aMeTOreHe3 y MIIEeKOIUTAIIUX U
4eJI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOII, MHKPOITPENAPATHI «CrnepMato3ouibl
MJIEKOMUTAOIIEro», «SiuekneTka miuekonuraroniero», «Kapruoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEIb-alIuIMKanusa «J/leneHne KIeTkn», MOJIEIb
JTHK, Moznens MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble M NpakTHYecKue padoThbl:

Jlabopatopuasi padora Ne 3. «HaOmiomenue muTo3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENnapaTaxy.

JlaboparopHass pabora Ne 4. «3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacjieACTBEHHOCTb 1 U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuxku. Mictopus pa3BuTusa reHeTuku. Posb nuronoruu
1 SMOPHOJIOTUU B CTAHOBIICHHM TE€HETHKHU. Bkian poccuiickux u 3apyOe’KHbBIX
V4EHBIX B pa3BUTHE TEHETUKU. MeToapl TEeHETHKH (TUOPHUIO0IOTHYECKUH,
[IUTOTEHETUYECKUN, MOJEKYJISIpHO-TeHeTUYeCKuii). (OCHOBHBIE TE€HETHYECKHE
noHsTusA. ['eHeTn4yeckass CHMBOJIMKA, UCMOJIb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIICHHbIE . MenaeneM.
MoHorubpuHoe CKpelMBaHue. 3aKOH €IWHOO0Opa3usi THOPUIOB TEPBOTO
nokoneHus. [IpaBuino AOMHHUPOBaHUA. 3aKOH PACHICIUIEHUS TMPU3HAKOB.
I'unoresa yucrorel ramer. [1ogHOE U HENMOTHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelvBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JTUTHOPUIHOTO  CKPEIIUBAHUS.
AHanu3zupyroniee ckpemuBanue. Mcrnonb30BaHne aHaIM3uPyONIEro CKPEIMBAHUS
JUTS OTIpeIeTICHUs TEHOTHUIIa 0COOMU.

CuemnieHHoe  HacieioBaHwe mpu3zHakoB. Pabora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBAaHHIO I'€HOB. HapylieHne cuerieHus reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHYeCKre KapThl.

I'enernka nosa. XpoMOCOMHOE OINpENENICHUE MoJia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramerHele W TreTeporameTrHble oOpraHu3Mmbl. HacnmenoBanue
PU3HAKOB, CLEIUICHHBIX C MTOJIOM.

N3meHnunBOCTh. BHIbl HK3MEHYMBOCTHU: HEHACIEICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOW  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAU(PUKAIMOHHON U3MEHUYMBOCTU. BapuarimoHHbIN psijl ¥ BapualliOHHAs KPUBasl.
Hopma peakunu npusHaka. KolMuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKK U HX
HopMa peakiuu. CBoicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrtBennasi, WM TE€HOTUINIMYECKas, W3MEHYUMBOCTh. KomMOuHaTHBHas
W3MEHYMBOCTh. Meio3 U TOJIOBOM TMpOIECC — OCHOBA KOMOWHATHUBHOM



M3MEHYMBOCTU. MyTarmoHHas u3MeHUYnBOCTh. Kitaccudukanusi MyTaimii: TeHHbIE,
XpOMOCOMHBIE, FTeHOMHBbIE. HYacToTa 1 mpuurHbl MyTanuii. MyTareHHnbie (pakTopsbl.
3aKOH TOMOJIOTMYECKHUX PAJIOB B HAClIeACTBEHHOM n3menunBoctu H. 1. BaBuiiosa.

Bresanepnast HaCneACTBEHHOCTh U U3BMEHYHUBOCTD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METOAbI T€HETHKU
YeJIOBEeKa: TeHeaIOrMuecKuil, OJIM3HEIIOBbIN, IMTOTE€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpENIECIICHHE rE€HOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIIE C MMOMOIIBIO
[111P-ananu3a. HacneacTtBennbie 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
0OJIE3HU C HACJEICTBEHHOW MpPEeIpacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue UM TreHepaTuBHble MyTauud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUITAKTUKUA U JICUCHUSI T€HETUUECKUX
Oomne3Hel. MenuKo-reHETHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TeHETHKHU B MPEJAOTBPAIICHUH U JICUEHUU TeHETUUECKHUX 3a001eBaHU YellOBeKa.

JdeMoHCcTpanuu:

IToptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuos.

Tabmuuet u  cxembl:  «MOHOrMOpUIHOE  CKpEIIMBAaHUE U €ro
LATOIE€HETUYECKAs: OCHOBa», «3aKOH pACIICIUICHHS M €ro LHUTOrE€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpuaHoe  CKpelMBaHUE,
«uTomornyeckue OCHOBBI JTUTHOPHTHOTO CKpEIIMBaHUsI, «Meitio3»,
«B3auMozeicTBie alIeNbHBIX T€HOB», «l'€eHeTHueckue KapThl pacTEHUM,
KUBOTHBIX U YENIOBEKa», «l'€eHeThKa moJia», «3aKOHOMEpPHOCTH HACIIEIOBAHUS,
CLUEIUIEHHOTO ¢ mnoJiom», «KapuoTunsl uyenoBeka © KUBOTHBIX», «Buubl
U3MEHYUBOCTHY», «MoaudukannonHas W3MEHUYHUBOCTh», «HacnemoBanme pesyc-
baktopay, «I'eHeTuka rpynm KpoBuw», «MyTallmoHHasi U3BMEHUYHUBOCTHY.

O6opynoBanue: Mojelu-anuIMKauud «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Henonnoe nomuHupoBanue», «JurubpunHoe ckpemmBanuey, «llepekpéct
XpOMOCOMY», MHUKPOCKOI © MuKporpenapar «J[pozoduma» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repdbapuit «I'opox moceBHOIM.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Jlaboparopnast pabora Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30(IIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

Jlabopatopnast pabota Ne 6. «M3yuenne MoaupuKamoOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApPUALIMOHHON KPUBON».

JIabopatopHast pabota Ne 7. «AHanu3 MyTanuil y Apo30(Uibl Ha TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBlieHHE€ U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTUH.



Cenekuusa Kak HayKa U MPOIECC. 3apOKIACHUE CENEKIMU U JOMECTUKAIUS.
Yyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTr000pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. Copr,
opoja, mTaMmM.

CoBpeMeHHbIE METOIbI CeJIeKIIUU. MacCoBBI U MHAUBUAYAJIbHBIM OTOOPHI B
CEJEKIIMM PACTEHUNM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBAaHWE YWCTHIX JIMHUH.
I'ereposuc, win rubpuaHas cuia. HepoacTBeHHOE CKpellluBaHUE — ayTOPUIUHT.
Otnanéunas tubOpuaumsanus W e€ ycrexu. VICKyCcCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIOUAOB. JIOCTMKEHUSA CENEKUMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciap MPOU3BOACTBA. |'€HHAs HMHKEHEpHUs. ITambl
co3ganusi pexomObunantHor JIHK wu Tpancrennnix opranu3moB. Kierounas
uHxkeHepusa. Kinerounsle KyapTypbl. MUKPOKIOHATIBHOE PA3MHOKEHUE PACTEHUIA.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKojornyeckue M 3Tudeckue  npodsembl. MO —  reHeTHuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabnauubl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHui», «I1opoasl ToMamHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas ruopuausanusy, «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEekThl OHOTEXHOJNOTHM», «KileTouHble KyIbTypel U
KJIOHHpOBaHue», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O0opynoBaHue: MyJISKU TUIOA0B U KOPHEILIOAO0B TUKUX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbcKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

Okckypeust «OCHOBHBIE METOJbI M JOCTHKEHHS CEJIEKIMH PAacTeHUH H
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLHUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  Yy4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOPUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOITPAMMLBI 110
B1OJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycraHaBIMBalOTCS TpeOOBaHUS K pe3ybTaTaM
OCBOCHHUS  OOydYalomMMHUCS TporpaMM CpeAaHero oOmero  00pa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.



JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType AIMYHOCTHBIX pE3yJbTAaTOB OCBOCHUS mIpeaMmera «buosorus»
BBIJICJICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHME OOYYalOIUMUCS POCCHUICKON
rpaXkXJaHCKOM UJAEHTUYHOCTU — FTOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAIlMM K OOYy4YeHHMIO OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUU JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPAIULMI DPa3BUTHSI OMOIOTHYECKOTO
3HAHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroluXcsi pyKOBOJCTBOBATHCS B CBOECH
NESITEIbHOCTA [IEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKaMH, TMPUCYUIMMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh IICJIA U CTPOUTD KU3HCHHBIC TITAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUSA Npeamera «buonorus» mocrurarorcs B
€UHCTBE YYCOHOM U BOCIUTATECIBHOM JEATCIBHOCTM B COOTBETCTBHHU C
TPaJIUIIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U AyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUA, PA3BUTUA BHYTPECHHEW IIO3ULUMHU JIMYHOCTH, IIATPUOTHU3MA,
YBAXEHHUS K 3aKOHY WM MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONICHHWS] K KYJIbTYpPHOMY HACIEAWIO H
TPpaAULMSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoae U
OKpYJKaroIlen Cpee.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS YueOHOTro mpenmeTra «buomaorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJACTBOBATHCS
chopMHUPOBAaHHONW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YyOEXIECHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACHIMPEHUE >KU3ZHEHHOIO
ONBITA U OMbBITA JECITEIBHOCTH B MPOLIECCE PEaIn3allii OCHOBHBIX HAIPABICHUU
BOCIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U IIPABOMIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TIPU CO3/IaHUU
y4eOHBIX MPOCKTOB, PEIICHWN yUEeOHBIX W TO3HABATEIHHBIX 3aJ/1a4, BBHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WIMIO I10 OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;



YMEHUE yYHUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJEH C pa3HbIMU YOSXKICHUSAMHU, KYJbTYPHBIMU IIEHHOCTSIMH H
COIMAIbHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBINOTHEHUS
y4eOHBIX, TIO3HABATEIbHBIX M HCCJIEAOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOM AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hopMHUPOBAHHOCTH POCCUMCKOM rpaX1aHCKOMN WJICHTUYHOCTH,
MaTpuoTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IE€pe.
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PomnHy, CBOM SI3BIK M KYJbTYpY,
MPOIIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K IPUPOJHOMY HACIEAUIO U TTaMSITHUKAM MPUPO/IBI,
JTOCTHXEHUsAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BUTHE OWOJOTHW, TIOHMMAHHWS 3HAYEHUs OWOJIOTMM B TIO3HAHWU 3aKOHOB
IIPUPO/IBI, B )KU3HH YEJIOBEKA U COBPEMEHHOT0 OOIIEeCTBa;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTh 3a €r0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX LIEHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJIUTEIISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O TMPUHATHS I[IEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaauusiMHi Hapo10B Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIEHUI;

MMOHMMAHUE YMOIMOHATBLHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJILHOIO 0JIaronoJay4uns:

NOHMMAaHWE W pealu3alys 3JI0POBOr0 M Oe30MacHOro oOpasza >KU3HU
(3m0poBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHSATUA M OTAbIXa, peryispHas ¢undeckas



aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHWE I1IEHHOCTH TPABUJI HWHIUBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHHE TOCIEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEeIbHOCTD;

MHTEpEC K pa3InuHbIM cpepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud ©  PealTru30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMUSA

HKOJIOTHYECKH I1€JeCO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSI HKOJOTUYECKOW KyJIbTYphl: MPUOOPETEHUE OIbITA
[JJAHUPOBAHMUSI TIOCTYNIKOB U OLUEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKpY>KaroLIEen Cpebl;

OCO3HAHHME TI00ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TIpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
MPUPOONOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B IMPHUPOJIE,
HaMpaBJICHHBIX Ha COXPaHEHUWE pABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEUCTBUM, MNPHUHOCIIIMX BpEl  OKpYKarollen
MPUPOIHON cpelie, YMEHHE MNPOrHO3MPOBATH HEOJAroNpHUsITHBIE 3KOJIOIMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIM4ue Pa3BUTOrO SKOJIOTMYECKOIO0 MBIIUICHUS, SKOJIOTUYECKOU KYJIBTYPHI,
OmbITa NEeATEIbHOCTU HKOJIOTUYECKOM HAIIPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCsI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMATIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUUECKOUN JEATEIbHOCTH SKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOUN MPAKTHUKH, OCHOBAHHOTO Ha JUajore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHPE;



COBEPIIIEHCTBOBAHNE $I3HIKOBOW M YHUTATENBCKON KYJIBTYpbl KaK CpEJICTBa
B3aMMOJICHCTBHS MEXTY JIFOJAbMU U TIO3HAHUS MUPA;

MOHMMaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHHS €€ poJin B
(GOpMHPOBAaHUN PANMOHATBLHOTO HAYYHOTO MBIIIICHUS, CO3JaHWW IIEIOCTHOTO
MpeacTaBlieHuss 00 OKpPYXKaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKA H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHSI,

yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTUH JJII COBPEMEHHOW IMBIIIA3AIINH:
oOecrieueHusi HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTeH BBIX0JIa M3 IIIO0ATBHBIX IKOJIOTHYECKUX MPOOIeM U
oOecrieueHusT mepexoja K  yYCTOWYMBOMY  Pa3BUTHIO,  PAIlMOHAIEHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYCCKUX 3HAHMA B IEJAX
MOBBIMICHUST OOIIEH  KyJbTYpPhl, €CTECTBEHHO-HAYyYHOW T'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydarommxcs, GopMUPYEMO
IpU U3yYEHUU OUOJIOTHH;

MMOHUMAaHUE CYITHOCTH METOJIOB IMO3HAHMS, UCITOJIB3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIONIb30BaTh TMONy4YaeMble 3HAaHUS [UIs aHalIW3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEr0 MHUpPA M MPOUCXOISIIUX B HEM M3MEHECHHM,
yMEHHUE [elaTh OOOCHOBAaHHBIE 3aKJIOUEHHsS Ha OCHOBE HAYYHBIX (PAKTOB H
UMEIOIINUXCS JaHHBIX C IEJIBI0 TIOJYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OMONIOTUYECKUE 3HAHUS IS
pemIeHus mMpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHHE IIEHHOCTH HAYYHOM JEesATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO NEATEIPHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMpPEpPhIBHOMY  OOpa3OBaHHIO |
caM000pa30oBaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJOTHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeamMera «buoiorus»
BKJIFOYAIOT: 3HAYMMbIC I (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYUAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIICHAYYHbIE MOHSITHS, OTPaKAIOIIHNE
IIEJJOCTHOCTh HAy4YHOM KapTHUHBI MHUpa M cHenuuky MeTOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILECTBO, DHEPTHUs, SBJICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClieIoBaHue,  HAOMIO/IeHWe, M3MEpPeHHe,  OKCIEPUMEHT ©  JAPYIHX),
yHUBEpCAJIbHbIC yueOHble JEeUCTBUA (TTO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,



PETYJIATUBHBIE), o0ecrieunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAIBHOW KOMIIETEHIIMH OOYyYaroluxcsi, CIOCOOHOCTb
oOyyJarommxcst UCII0JIb30BaTh OCBOEHHBIE MEXIMCIUIUIMHAPHBIE,
MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE Yy4ueOHbIE JCHCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa3oBaHUs IOHKHBI OTPAXKaTh:

OBaanenne YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 0a30Bble JJOru4YecKue aeicTBUsI:

CaMOCTOSITeTbHO  (OpMYyNIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(ananuza, cuHTE3a, CpaBHEHMUsI, KiIaccupUKaIMU, 0000IEeHNs ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIACIATh UX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh LENu JACITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JTOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI JACSITEIIbHOCTHU C TIOCTABIICHHBIMU 1ESIMU;

MCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBICHUM
KUBOU MTPUPOJIBL;

CTPOUTH JIOTMYECKUE PACCYKICHUS (MHAYKTUBHbBIE, JE€AYKTUBHbBIE, IO
aHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa TSt MpeACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaKkK€  MPOTUBOPEUMH  pa3HOro  poja,  BBIIBICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1[EJISIM, OIIEHUBATh PUCKH TMOCIICICTBUHN AEATEILHOCTH;

KOODAMHUPOBAaTh M  BBIMOJHATH pabOTy B  YCIOBUAX  pealbHOrO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCiIeI0BaTEIbCKUE 1eCTBUA:

BJIQJIETh HABBIKAMU YUEOHO-MCCIIEIOBATEIHCKON U TPOCKTHOM JIEATEIIbHOCTH,
HaBBIKAMHM  pasperieHus MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOOB PEUICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOOB MO3HAHMS;



WCIIOJIB30BaTh pPa3JIM4YHbIE BUJIBl JEATEIBHOCTU I10 IOJYYEHUIO HOBOTO
3HaHUS, €ro HUHTEPIpPEeTAlUH, NPEeoOpa3OBaHUI0O M TMPUMEHEHHIO B Yy4EOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLIMATIBHBIX TPOEKTOB;

(opMHpOBaTh HAY4YHBI TUI MBIIIJIEHUS, BIaJE€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMH;

CTaBUTb M (OPMYyJIHPOBaTh COOCTBEHHBIE 3aJadyl B 00pa30BaTEIbHOMN
JESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJM3UpPOBaTh 3ajaavy,
BBIJIBUTaTh TUIIOTE3y €€ pELIEHUs, HaXOAUTh APTYMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEp)K/ICHUH, 331aBaTh [apaMeTpbl U KPUTEPUN PELLICHUS;

aHANM3UPOBAaTh TOJYYEHHBbIE B XOJE pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

OCYUIECTBJIAThH LI€JICHANIPABICHHBIA MOUCK MEPEHOca CPEJCTB U CHOCOOOB
NercTBUS B MPOGECCUOHATIBHYIO CPENy;

yMETh IMEPEHOCUTh 3HAHUS B MO3HABATENIbHYI0 U MPAKTUYECKYI0 001acTu
KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAIbHBIE MOAXOJbl U PEIICHMUS,
CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHbBIE PELICHHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMALMK (TEKCTE Y4EOHOTro
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKHUX CIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpPOBATh
MH(POPMALMIO Pa3IUYHbIX BUAOB U (JOPM MPEJCTABICHUS, KPUTUUECKH OLICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(OopMyIMpPOBATH 3alpPOCHl U MPUMEHATH PA3NHYHBIE METOJbI MPU MOUCKE H
otOope Omosornyeckor MHGOpMAIK, HEOOXOAUMON JJIS BBITIOJIHEHUS YI€OHBIX
3ajay;

NpUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIEHCTBOBATh KYJbTYpPYy aKTUBHOI'O MCIIOJIb30BAHUS PA3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
ouonornyeckoi uHpopmalu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULIbI, PUCYHKH
H IpyToe);

UCIIONIb30BaTh HAy4YHBIA fA3BIK B KadyecTBE CpEACTBa Mpu pabore ¢
Ouonornueckoil uH(poOpManued: TNPUMEHATb XUMHUYECKHEe, (usnueckue Hu
MaTeMaTUYeCKue 3HaKU W CUMBOJBI, (OpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJMYECKHE  CpPEICTBA
HaIJIAIHOCTH;



BIAJ€Th  HABBIKAMHM  pacloO3HaBaHWA W 3amuThl  WH)OpMaIuw,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBJjajieHne YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU 1€ CTBUSAAMMN:

1) oOmenme:

OCYIIECTBIISATH KOMMYHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU IO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUSI OTHOCUTEIHHO BBHITIOJIHEHUS TMpejjiaracMoi
3a/1aud, YYUTHIBATh MHTEPECHl U COMIACOBAHHOCTbH IMO3UIUMN APYTUX YYACTHHUKOB
JMAJIora Uik JUCKYCCHM);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHUs, I[MOHUMATh 3HAYCHHE
COITMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlUH,
YMETbh CMSITYaTh KOH(MDJIUKTHI U BECTU MEPETOBOPHIL;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIEHUS W B3aWMMOJICHCTBUS, TTOHUMATH
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIOJIb30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOW W WHIWBUAYaJbHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUSA NP PEIICHUN yIeOHOM 3a1a4H;

BBIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUNA C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JIEMCTBUS 0 €€ JIOCTUKEHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensTh poiau ¢ YY4ETOM MHEHHMM Y4YaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOEro BKJAJa W KaXJOr0 YyYacTHUKA KOMAaH]bl B
001Ut pe3ysabTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE TIPOEKThI, OLEHHUBATh WAEH C TMO3UIMM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEJCHUE B Pa3IUUYHBIX
CUTYaIMsSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU AeHCTBUSIMH:

1) camoopranuszanus:

WCIIOJB30BaTh OHMOJOTMYECKUE 3HAHMS [IJI BBISBICHUS MPOOJIeM U HX
pEIIeHNs B )KU3HEHHBIX U YY€OHBIX CUTYAIUsX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUN 1IE€JIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSIX W IMOCTYIKaxX IO OTHOIICHHUIO K KUBOU MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIIHX;



CaMOCTOATEJIBHO OCYILECTBISATh MO3HABATEIbHYIO NIE€ATEIBHOCTh, BBISBIATH
npoOsieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4ud B 00pa30BaTEIbHOM
JESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENIBHO COCTABJIAITH IUIAH PEIICHHs NpodieMbl €  Y4YETOM
HMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJ1aTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeLICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW HSPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSIM;

BJIa/JIeTh  HABbIKAMU  [O3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUA M MBICIUTEIbHBIX MPOLUECCOB, HUX PE3YJIbTATOB H
OCHOBAaHMM, MCIOJB30BaTh MPUEMBI pPePIIEKCUU ISl OLEHKU CHUTyalluH, BHIOOpA
BEPHOT'O PELIEHUS;

YMETh OLEHUBATh PHUCKM U CBOEBPEMEHHO IPUHMMATH PEIIEHUS IO HX
CHUKEHHIO;

MPUHUMATh MOTHUBBI W apryMEHTbl APYIMX NpPH aHalu3e pe3yJbTaToB
NEATEIBbHOCTH;

3) npuHATHE ce0s U APYTUX:

NpUHUMATh ceOsl, MIOHUMAas CBOU HEJOCTATKHU U JIOCTOMHCTBA;

MpUHUMATh MOTHUBBI W apryMEHTbl APYIMX NPH aHalu3e pe3yJbTaToB
NEATEIBbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBaATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3UIIMU JPYTOro YeJOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs nporpammbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue ans yueoHoro npeamera «buomorus»
Hay4yHbIE€ 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 110 OCBOEHUIO, HHTEPIPETALUU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYEHHIO HOBOT'O 3HAHUS U
MPUMEHEHUIO 3HAHUU B PA3JIMYHBIX YYEOHBIX CHUTyalUsiX, a TaKK€ B PEAbHBIX
KU3HEHHBIX CHUTYalUsiX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamMme mnpeameTHble
pe3yJIbTaThl MIPEJICTABICHBI 10 TOAaM 00yUYEeHHUSL.



[IpenmeTHbIe pe3yabTaThl OCBOEHUsS ydeOHOro mpeamera «buomorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH, (DPYHKIIMOHAIBLHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJEpKaHUE OMOJOTMYECKUX TEPMUHOB M TOHSATHI:
KHU3Hb, KJETKa, OpraHu3M, MeTaboiau3M (0OMEH BeIIeCTB M IpeBpalleHue
HHEPTUHU), TOMEOCTa3 (CaMOperyssiius), YPOBHEBasI OpraHu3alis KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIUS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE H3JIaraTb OWOJIOTUYECKUE TEeOpUH (KJIETOYHas, XPOMOCOMHAs,
MYTallMOHHAs, IIEHTpajbHasg JOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKECHUS KyJIbTYpHbIX pacTtenuil H. V. BaBuiioBa), onpenensarh rpaHuUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHHE BIIAJIETh METOJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOII0/IEeHHE U
ONMMCAHUE MUBBIX CHUCTEM, MPOLECCOB W SBJICHWUM, OpraHU3allds U IPOBEJICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHME  THIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYUHAMHU, OOBSICHEHHE IOJYyYEHHBIX
pE3yJbTAaTOB, MCIOJb30BAHHBIX HAayYHBIX MOHSATHUNA, TEOPUM U 3aKOHOB, YMEHHUE
JIeJ1aTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHHU3MOB, OCOOCHHOCTH
NPOLIECCOB: OOMEHa BELIECTB U IMPEBpAIICHUS YHEPTUU B KieTKe, (OTOCUHTE3A,
IJIACTUYECKOTO W SHEPreTHYeckoro oOMEHa, XEMOCHHTEe3a, MHTO03a, MeHno3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHSTH MOJTYUYEHHBbIE 3HAHUS I OOBSICHEHUS OMOJOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUIA NPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEIpl0 oOecnedyeHus: Oe30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY>KaIOIIUX JII0IeH, COOIIOIEHUS] HOPM IPaMOTHOIO MOBEACHUS B OKPYXKaloIIeH
OPUPOAHON Cpele, MOHUMaHUE HEOOXOJUMOCTH MCIOIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOMU OnoIoruu u OMOTEXHOJIOTUH VIS palMOHAIBLHOTO
MPUPOAOIIONb30BAHNUS;

YMEHUE pelIaTh JJIEMEHTApHbIE T'E€HETUYECKME 3aJadyd Ha MOHO- U
IUTUOPUAHOE CKpEIIMBaHUE, CILEIUJIEHHOE HacleIOBaHUE, COCTABISTh CXEMBI
MOHOTMOPHUIHOTO CKpPELIMBAHUS IS MPE/CKa3aHUsl HACIEJOBaHUS MPU3HAKOB y
OpraHU3MOB;



YMEHHUE BBIMOITHATh JTA0OPATOPHBIE M TPAKTUYECKHE PabOTHI, COOIOAATH
mpaBujia Ipu padboTe ¢ ydeOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

YyMEHHUE KPHUTHYECKH OIICHUBATh M HWHTEPHPETHPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO COJAEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHKOB (CpeICTBa MAaCCOBOW MH(POPMAIIUH, HAYIHO-TTOMYJISIPHBIC
MaTepuaibl), ATHYECKHE AaCHEKThl COBPEMEHHBIX HCCIICIOBAaHW B OHOJIOTHUH,
MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IMHMCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mass 6MOIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uu¢posbIe)
n/ | pa3sgesioB H TeM Bcer | Kontpoabusl | Ipakruueckn
o0pa3oBaTejibHbIE
1 NporpaMMsbI 0 e padoThbI e padoThbI
pecypcsl
but6mmoreka [{OK
buonorus xak
1 2 0 0.5 https://m.edsoo.ru/7f41¢c2
HayKa
92
bu6mmoreka [{OK
JKuBbie cucTeMbl U
2 1 0 0 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus
92
XuMUYECKU bubmuoreka [JOK
3 COCTaB U CTPOEHHUE 8 0.5 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
but6mmoreka [JOK
JKuzHenesTenbHOCT
4 6 1 0 https://m.edsoo.ru/7f41¢2
b KIICTKH
92
PasmHoxxeHue u
MBIy TBHOE bubmuoreka [JOK
5 4 5 0.5 1 https://m.edsoo.ru/7f41¢c2
pazBUTHE »
OpTraHu3MOB T
Hacnencreennocts bubmuorexa [JOK
6 1 U3MEHYNBOCTH 8 1 2 https://m.edsoo.ru/7f41c2
OpraHn3MoOB 92
Cenexkuus
bu6mmoreka [IOK
OpPTaHHU3MOB.
7 3 0 0 https://m.edsoo.ru/7f41¢2
OCHOBBI o
OMOTEXHOJIOTHH —
8 PezepBHOE Bpems 1 0 0 bubmmoreka [JOK
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4.5

YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py6nioB buosnorus. 10 knacc «JIunus

xu3au». M., «IIpoceemienue»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmnorexa IIOK
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