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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpeIeNIeHHs] TOAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS ydyeOHOro mpeamera
«buosorust»  cocraBuiM: KoHuentryaiabHele nonoxeHus PIroC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIE, COJAEp)KaHMs, PE3yJbTaToB OOy4YeHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX HENIX U
OPUHLUIIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro
o01ero oopazoBanusi B Poccuiickoit denepalinu, a TakKe MOJTO0KEHUS O crieuduke
Owonornu, €€ 3HAYCHWH B TO3HAHUU IKUBOW TPUPOABI H 0OecredeHuu
CYIIIECTBOBAaHMS YeNloBeYecKoro odbmiectBa. CorjiiacHO Ha3BaHHBIM TOJIOKEHUSM,
oIpeiesIeHbl OCHOBHBIE (DYHKIIMU TPOrpaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMma o 6uosorum 1aéT MpeaCcTaBIeHUE O LENAX, 00 00Iel cTpaTeruu
o0yueHus1, BOCTIUTAHUS U Pa3BUTHI 00 yUaIolMXCsl CPEeACTBAMH y4eOHOTO IpeiMeTa
«buonorusy, onpenenser 00g13aTENbHOE MPEAMETHOE COJEPKAHUE, €0 CTPYKTYPY,
pacmpezeneHue Mo pasiesaM U TeMaM, PEKOMEHAYEMYIO I0CJIeJOBaTebHOCTD
U3y4eHHUsl y94eOHOTO MaTepuaia ¢ y4€TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBA3EH, JIOTUKM 00pa3oBaTENbHOIO TPOIECCa, BO3PACTHBIX OCOOEHHOCTEHN
o0yyJarommxcs.

B nporpamme o Ononoruu Takke yUuThIBAIOTCS TPEOOBAHMS K INTAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM M TPEAMETHBIM pe3ylbTaTaM oOy4YeHHs B
dbopmMupoBaHUHU OCHOBHBIX BUJIOB yueOHO-T103HaBaTENbHOM
NeSTENbHOCTU/YUEOHBIX JEHCTBUNA OOYy4YaIOIMUXCS IO OCBOCHHUIO COJIEPKAHUS
OHMOJIOrMYecKOro 00pa3oBaHuUA.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbI ypOBEHb) peain30BaH
NPUHIUI TPEEMCTBEHHOCTH B W3YyYCHHUU OWONOTWH, Onarojmapss 4emy B HeEl
OPOCMAaTPUBAETCS  HANPABIEHHOCTb HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
(GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33pPEHUS, [IEHHOCTHBIX
OpPUEHTAINI JTMYHOCTH, SKOJIOTHUECKOr0 MBIIUICHUS, MPEACTABICHUI O 3I0pPOBOM
o0Opa3e KM3HM M OEpEeKHBIM OTHOLIEHHUEM K OKpYyKaloued MpUpOIHON cpene.
[ToaTomMy Hapsiy C M3y4eHHEM OOIIEOMOIOTMYECKUX TEOPHi, a TakKe 3HaHUU O
CTPOCHHH >KMBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJOTMM yJI€JIE€HO BHUMAHHUE HCIOIb30BAHUIO
MOJTYYEHHBIX 3HAHUI B MOBCEAHEBHOM MKU3HU ISl PEIICHUs TPUKIAAHBIX 3a]a4, B
TOM YHCJe: NMPOPUIAKTHKU HACJIEICTBEHHBIX 3a00JI€BaHUN YeNOBEKa, MEIHUKO-
TF€HETHYECKOr0 KOHCYJIbTUPOBAaHMSI, 00OOCHOBAHUS IKOJIOIMYECKH LIETIECO00Pa3HOro
MOBEJICHUS B OKPY>KAIOIIEH MPUPOIHON Cpee, aHAIM3a BIHSHUS XO3SMCTBEHHOU
JIESITENHHOCTH YeJIOBEKa Ha COCTOSHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcuineHne BHUMaHUS K TPHUKIQJAHON HANpaBiICHHOCTH Y4yeOHOro IpenMera



«buonorus» MpoAMKTOBAaHO HEOOXOIUMOCTBIO 00CCIICUCHUS YCIOBUH JIJIs PEIICHHS
OJTHOM M3 aKTyaJlbHBIX 3aJa4 IIKOJLHOTO OMOJIOTrHYECKOro 00pa3oBaHUs, KOTOpas
npeanogaraeT (GopMHUpPOBaHUE y OOYYAIOIIUXCS CIIOCOOHOCTH adanTHPOBATHCS K
W3MEHCHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHMS 3aHUMAeT BaKHOE
mecto. OHa oOecrieunBaeT (GOpMUPOBAHUE y OOYUYAIOIIMXCA MPEJCTABICHUN O
HAyYHOU KapTHUHE MHpA, pacIIupsieT U 0000IaeT 3HaHUS O KUBOU mpupojue, €€
OTJINYUTENBHBIX MPU3HAKaX — YPOBHEBOW OpPraHM3allMd W JBOJIIOLWH, CO3MAET
YCIIOBHUS ~ JJIs:  TIO3HAHWSI  3aKOHOB  JKMBOW  TNPHUPOABI,  (OPMHUPOBAHUS
(GYHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOrO M 0Oe3omacHoro obpasa
KU3HU, YKOJIOTMUYECKOTO MBITIICHHSI, IEHHOCTHOTO OTHOIIECHUS K KUBOM MPUPOJIE
Y YETIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEllIeHUs BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpeIHero  oOmero  oOpa3oBaHUs,  COLMATU3ALUU
oOyuaroruxcs. M3ydenne 6uomornu oOecrieynBaeT yCIOBUS I (POPMHUPOBAHUS
WHTEIUICKTYaIbHBIX, KOMMYHHMKAITMOHHBIX ¥ HWH(POPMAIMOHHBIX  HABBHIKOB,
ACTETUYECKON KYIbTYpbI, CIOCOOCTBYET MHTErpalii OUOJIOTHYECKUX 3HAHUHU C
NIPE/ICTABIICHUSAMHU U3 IPYTUX YUEOHBIX MTPEAMETOB, B YACTHOCTH, PUBUKHU, XUMUU U
reorpa¢uu. HaspaHHBIE TONOKEHHS O TpeAHA3HAYEHUH Yy4eOHOrOo TpeaMeTa
«buonorus» COCTaBMIM OCHOBY IS ONpEICTICHUS IOAXOM0B K OTOOpPYy W
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHO0 B Iporpamme Io
OMOJIOTHH.

Ot16op conmepkanusi yuebHoro npenmera «buonorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C TMO3WUIHUHA KYJIBTYPOCOOOPA3HOrO TOJX0/Ia, B COOTBETCTBHH C
KOTOpPBIM OO0y4aromuecs JOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYUMBIE [JIS
dbopMupoBaHuss 00IIEH KyIbTYphI, OMNPEICISIONINE aJeKBaTHOE IOBEICHHE
YelioBeKa B OKPYXKAIoIeld MPUPOIHON cpefie, BOCTpEOOBaHHBIC B MOBCEIHEBHON
KU3HU U MPAKTUYECKOW aesTenbHOCTH. Oco0oe MeCTO B ATOM CHUCTeMe 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIepKaHusl, KOTOPbIE CIY>KaT OCHOBOM 711 (popMUpOBaHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApTUHE MHpA U
IIEHHOCTHBIX ~ OPHUEHTAIMSX  JIMYHOCTH,  CIOCOOCTBYIONIMX  T'yYMaHH3AIluu
OMOJIOTUYECKOro 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpXKaHUs Y4eOHOro MmaTepuajia B NIpOrpaMme IIo
OMOJIOTUM OCYIIECTBICHO C YYETOM TPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTIUYUTEIBHBIX OCOOCHHOCTSX JKMUBOU MPUPOIBI, O €€ YPOBHEBOW OpTaHMW3aIlud U
ABONIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npenmera «buomorusy»
BBIJICTICHBI CIEAYIOIINE CoepKaTeabHbie TUHUM: «buonorus kak Hayka. MeTobl
Hay4yHOTO To3HaHUs», «KieTka kak Ouonormueckas cucremay, «OpraHusM Kak



Ouosnoruyeckass cucremay, «CuctemMa M MHOroo0Opa3ue OpraHH4EeCKOro MHpay,
«IBOIIOIUS KUBON MPUPOBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHAE  OOYYAOIMIMMHUCS 3HAHUSAMU O  CTPYKTYPHO-(PYHKITMOHATLHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
UCIIONIb30BaTh ATH 3HAHMS Ui TPAMOTHBIX JIEUCTBUM B OTHOIIEHWH OOBEKTOB
YKUBOM TPUPOJIBI U PEUICHUS PA3TUIHBIX )KH3HEHHBIX MTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: ydebHoro mpeamera «buomorus» Ha 6a30BOM
ypOBHE 00€CTeUnBAETCS PEHICHUEM CIEYIOUIUX 3aa4:

OCBOCHHME OOYYAIOIUMHUCS CUCTEMbI 3HAHUN O OHMOJIOTUYECKUX TEOPHSIX,
YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIY)KAIIUX OCHOBOU
Uit GOPMHUPOBAHUS TPEJICTABIICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOIOOOPa3uu U OCOOEHHOCTSIX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3allUU, BBIAAIOIINXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIEOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUE y OOYYaAIOIIUXCS IMO3HABATEIBHBIX, WHTCIUICKTYAJIbHBIX H
TBOPUYECKHX CIIOCOOHOCTEH B MpOIECCE aHaNIM3a JAaHHBIX O MYTAX pPa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISAO0B, UJEH U TIOAXOJOB K M3YYCHHUIO >KMBBIX CHCTEM
Pa3HOTO YPOBHS OpPTaHU3AINH;

CTAaHOBJICHHE Yy OOydarommxcsd oOIed KyJabTypbl, (YHKIHOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUY 3HAHUI U OTBITA, MTOTYYEHHBIX IPH U3YYECHUHU
OnoIoruy;

dbopMHupoBaHUE Yy OOYYAIOIIUXCS YMEHHHA WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUM B TPAKTHUUECKOW JCSATENbHOCTU YEJIOBEKAa, Pa3BUTUHU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHIA;

BOCTIUTaHUE YOSXKIEHHOCTH B BO3MOYKHOCTH ITO3HAHHS YEITOBEKOM >KHBOU
PUPOIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOTIOICHUS ITUIECKUX
HOPM IpH NPOBECHUN OMOIOTMYECKUX UCCIIEI0BAHMIM;

OCO3HAHHWE TIICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIIIIEHUS YPOBHS
AKOJIOTHIECKON KYJIbTYPHI, IIsI JOPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEHEBHOM KM3HU TS
OLICHKH TTOCJIE/ICTBUI CBOEH JESITENILHOCTHU M0 OTHOIIEHUIO K OKPY>KaIOIIEH cpee,
COOCTBEHHOMY 3JI0pOBBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep NPOPUIAKTUKU
3a0oseBaHuM.

B cucreme cpennero oOmiero obOpazoBaHusi «buonorusi», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTE€NbHBIM yUE€OHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMEeTHOMN 00macTn «EcTecTBeHHO-HAYyUHBIE MPEIMETHI.



Jlns uzydeHus: 6uojoruu Ha 6a30BOM YPOBHE CpeIHEro 0011ero oopa3oBaHuUsl
orBoauTCs 68 yacoB: B 10 kitacce — 34 vaca (1 yac B Henero).



COIEPKAHUE OBYUEHUA
10 KIIACC

Tema 1. Buosiorus Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (Guimocoduei, ITUKON, ICTETUKON U MPaBOM.
Posnp 6uonorun B popmMupoBaHIH COBPEMEHHON HAYYHON KapTUHBI Mupa. Cuctema
OMOJOTUYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOM IPUPOABI (HAOII0IEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, Kilaccupukanus, MOJEeIUPOBaHUE, CTaTHCTHYecKas o00paboTka
JTAHHBIX ).

JdemoHcTpanum:

[Toptpersr: Y. dapsun, I'. Menaens, H. K. Konbnos, [{x. Yorcon u ®@. Kpuk.

Tabmumpl 1 cxeMbl: «MeToAbl MTO3HAHUS KUBOUW TPHUPOIBI.

JlabopaTopHble U paKkTHYecKne padoThbl:

[Ipaktuueckass padora Ne 1. «cnonp30BaHHE pa3IMYHBIX METOIOB IPHU
U3YYCHUH OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7)KuBble cucTeMbl U UX OPraHU3aIUA.

Kubie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3ydeHust ouosioruu. OTinuue
YKHUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIbI.

CaoiicTBa 6HocucTeM U X pa3HooOpa3ue. YpOBHU OpraHu3alud OMOCUCTEM:
MOJIEKYJIAPHBIN, KJIECTOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MNOMYISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHiT), Onoc(epHBI.

JdeMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU MIPUPOIBI».

O6opynoBanue: mojenb Moiekyibl JIHK.

Tema 3. XumMnuecKknii COCTaB U CTPOEHUE KJIETKH.

XUMHAYECKAN COCTAB KIIETKU. XHUMHUYECKUE DSJIEMEHTBI: MAKPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMA BOABI W MHUHEpaJbHBIX BellecTB B KieTke. [lommepxkanue
OCMOTHYECKOro Oasianca.

benku. CoctaB u cTpoeHre O€IKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3zamennmbie 1 3aMEHUMBbIE aMUHOKHUCIOTBHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOWM MOJIeKyJbl (TIepBUYHAS, BTOPHUYHAsl, TpPETHUYHAs U
YeTBEpTUYHAsL CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMM GENKOB.



depMeHThI — Onosioruueckue karaauzatopbl. CTpoeHue pepMeHTa: aKTUBHBIM
neHTp, cyoctpatHas crneuuduunocts. Kodepmentsl. Burtamuubl. Otauums
(bepMEHTOB OT HEOPTaHUYECKUX KAaTaIN3aTOPOB.

VYraeBoabl: MOHOCaxapuibl (TII0K03a, pru003a U 1Ie30KCUPU003a), TUcaxapuibl
(caxaposa, JlakTo3a) U TOJNMCaxXapuabl (Kpaxmaj, TJUKOreH, E/UI0I103a).
buonornyeckue GpyHKIIMM yrieBo10B.

Jlumuael:  Tpurmunepunabl, Qochomunuapl, crepouabl. [ uapoduIbHO-
ruapopoOHble cBoiicTBa. buonornyeckue ¢ynkuuu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIUIUJIOB KaK HICTOUHUKOB YHEPTUH.

Hyxkneunoseie xwucnorsl: JHK u PHK. Hyxneornnst — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenne n ¢pyukumu JJHK. Crpoenne u pynkmuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[utonorus — Hayka o kierke. KiierouHas teopus — npuMep B3aUMOAEHCTBUS
uzei u PaKkToB B HAYYHOM MO3HAHUU. METO/IbI U3YUYEeHHUSI KIETKH.

Knerka kak nenoctHas xuBasi cucteMma. OO111e Npu3HaKky KIETOK: 3aMKHYTast
HapyxHass MmemOpana, Monekyinbl JIHK kak reHernmueckuil ammapar, cucrema
cuHTe3a Oernka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHHUsI MpOKapHOTHYeCKON kieTku. KiierouHas creHka Oakrepuil. CTtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIC OTJIMYMS PACTUTEIIBHOM, >KMBOTHOU H
IPUOHON KJICTKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
¢ynkuuu. [1na3zmarnueckas memOpaHa, e€ cBoicTBa U pyHkuu. LluTomnasma u eé
opranouipl. OnpHOoMeMOpaHHble opraHouabl kietku: OIIC, ammapar [onbmxu,
au30coMbl. [lonyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHIPWH, IUIACTHUIBIL.
[Tpoucxoxnenne MUTOXOHApPUM u TacTua. Bunel muactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA IIEHTP, LEHTPUOJIU, PECHHUUKH,
KryTUKU. OYHKIIMU OPraHOUI0B KJIETKU. BriItoueHus.

SAnpo — perynsaropHblii 1IeHTp KJeTku. CTpoeHue snpa: siaepHas 000JI0UKa,
KapuoIIa3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnoOpT BEIMIECTB B KIIETKE.

JlemoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiaen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Jnarpammel: «PacripeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOAELY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOAE.

Tabmuiel u cxembl: «llepuoandeckass TabaUIAa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHre MOJIEKYJTbI BOJIBI», «brocunTes Oenkay, «CTpoeHrne MOJICKYJIBI OelKay,
«Ctpoenue pepmentay, «HyknennoBbie kucinotel. JJHK», «CTpoeHune Moaekybl



AT®», «CTpoeHHE 3YKApPUOTUYECKON KIIETKW», «CTpOEHHE KUBOTHOM KIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHHE MPOKAPUOTUYECKOU KIETKHUY,
«CTpoeHue sifipa KIETKU», «YTIEBOAb, «JIUMUab».

OOGopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME MJiA MPOBEACHHS
HAOJIOJICHUN, W3MEPEHUM, SKCIEPUMEHTOB, MHUKpONpenapaThl PacCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHUATBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYecKue padoThl:

JlaGopatopHass pabora Ne 1. «/3ydyeHue KaTaqTUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMIJIa3bl UM KaTala3bl)y.

JlaboparopHass pabora No 2. «l3ydeHuwe CTpOE€HHsI KIETOK pacTEHU,
KUBOTHBIX U OaKTEpHil MOj] MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIMpENapaTax M HX
OTHCAHUE.

Tema 4. ’KusHeaesTeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTabomu3M. AcCUMUIIALMS (TUTAaCTUYECKUN OOMEH) M
TACCUMUIISAIUA (PHEPreTUUYeCKUii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W AHEPIMU B MOHUMAHUU
MeTabonau3ma.

Tunsl oOMeHa BemiecTB: aBTOTpOGHBIN U reTepoTpodHbIi. Pois dhepmMeHTOB B
oOMeHe BEIEeCTB U MPEBPAIEHUN SHEPTUU B KIIETKE.

®orocunTe3. CBeroBas u TeMHOBasg (Qa3bl (oTocuHTe3a. Peakuuu
dorocunTeza. dpdexTuBHOCTH PoToCUHTE3a. JHAUCHHE (HOTOCUHTE3A IS JKU3HU
Ha 3emuie. BnusiHue ycioBuii cpefpl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIMICHUS €0
NPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCuHTE3. XEMOCUHTE3UPYIoIINe OakTepuu. 3HaUeHHEe XeMOCHHTEe3a IS
KU3HU Ha 3eMII€.

DHepreTnuecknii oOMeH B KJeTke. PacimerieHue BeIecTB, BBIJCICHUE H
AKKyMYJIMPOBAHUE YHEPTUHU B KJIETKE. DTalbl SHEPTEeTUUECKOro ooMeHa. [ nukonus.
Bpoxenue u ero Buabsl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JbIXaHUE.
OxucnutenpHoe GochopmtrupoBanue. DPGHEeKTUBHOCTh IHEPreTUUECKOro 0OMeHa.

Peakmmum wmatpuunoro cuHre3a. ['enermyeckas wuHbpopmamus u JIHK.
Peanuzaumst reHerudeckoil MH@oOpMauuMu B KJIETKe. ['@HETHMYECKHil KOJ M €ro
cBorictBa. Tpanckpuniusa — matpuusblii cuHTe3 PHK. Tpancnsuus — 6uocunTes
Oenka. Otanbl Tpancisiuuu. KoaupoBanue amuHOkucior. Pomb pubocom B
OounocuHTese Oenka.

Hekinerounsie popMsbl ku3HU — BUpychl. ctopust otkpeitust Bupycos (/1. 1.
NBanosckuit). OCOOEHHOCTH CTPOCHMS M KU3HEHHOIO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacreHuii, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunura denoeka (BUY) — BozOymaurens CITM/]a.



OOpaTHass ~ TpaHCKpUIIUs, peBepraza W uHTerpasa. lIpoduiaktrka
pacnpocTpaHeHuUs! BUPYCHBIX 3a00JIEBaAHUIA.

JdeMoHcTpanuu:

[Toptpersr: H. K. Konenos, /1. Y. Banosckuii, K. A. Tumupsses.

Tabmuipl 1 cxembl: «Tunel nmutanusy, «Mertadonuzm», «MUTOXOHAPUSIIY,
«OHepreTudeckuii oOMeH», «Xiopormiacty, «PorocuaTe3», «Ctpoenue JJHK»,
«Ctpoenre U PyHKITMOHHpPOBAHUE TeHay, «CuHTE3 Oenkay, «[ eHeTHdecKuit Komy,
«Bupycer», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nukia Bupyca CIIN/a,
6akrepuodaray, «Permmukanus JHK».

O6opynoBanue: Moaenu-antukanuu «Yapoeaue JIHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojieab cTpyKTyphl JTHK.

Tema 5. Pa3MHOKeHHe M HHAMBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

KiierouHblii 1MKJ, WM KU3HEHHBIM LMK KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mportekatomue B uHTepdaze. Pemnukaruss — peaxius MaTPUUYHOTO
cuateza JIHK. Crpoenme xpomMocoM. XpOMOCOMHBIN Ha0Op — KapUOTHIL
JlurionaHsli M TAlUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHMSI W  HWHIAWMBHUIYAJbHOI'O  Pa3BUTHUSA
OpPraHu3MOB.

[enenne xierkn — muto3. Craguu mutosa. [lpoueccsl, npoucxoasiue Ha
pPa3HBIX CTAIAUSAX MUTO3a. BUOJIOTMYECKUN CMBICII MUTO34.

[Iporpammupyemas rubenb KIETKU — anorTo3.

DopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U TmosioBoe. Bumbl 6ecmnonoro
Pa3sMHOXKEHUS: JICJICHUE HAABOE, IIOYKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CIOpo0oOpa30BaHKE, BETETAaTUBHOE pa3MHOKeHHe. VMIcKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE 151 CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHS OT OECTIOIOTO.

Meiio3. Cragun meiio3a. Ilpomeccsl, mpoucxondiiue Ha CTagusix Merosa.
IToBenenue xpomocom B Meino3e. Kpoccunrorep. buonorudeckuid CMbICT H
3Ha4YeHUE Meno3a.

'ametorenes — mporiecc 00pa3oBaHUsA TIOJNOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBeie *xene3bl: CEMEHHUKUA M AMYHUKUA. OOpa3oBaHWE W Pa3BUTHUE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30M, SIMIEKIeTKa) — CHepMaTOreHe3 U OBOI'€HES.
OCOOEHHOCTH CTpPOCHHS SAWIEKIETOK U crepMaTo3ouaoB. OIuiogoTBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE Ppa3BUTHE
(aMOpuorenes). Jtarnbl YMOPUOHATBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJsieHne, TacTpyisnus, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIU4uHOuHOe). BimsHue



cCpenbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOICTBA.

Poct u pasButue pacrenuili. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE
CEMEHHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuet u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTaHU3MOBY, «JIBoiTHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue xkieTku Oaktepuil», «CTpoeHHE TMOJOBBIX KIETOK,
«Ctpoenne xpomMocoMbl», «Knerounwii nmukin», «Pemnukanus JHK», «Mwuto3»,
«Mernosy, «lIpssmoe n HenpsIMOe pa3BUTHE», «l aMeTOreHe3 y MiIECKONUTAKUIIUX U
yesnoBeka», «OCHOBHbBIE CTaIMM OHTOI'€HE3A.

OGopynoBaHue: MHKPOCKOI, MUKPOIPENAPATHI «CriepMaTo30U/1bl
MJIEKOMUTAOUIEro», «Slineknerka miekonurarouiero», «Kapuoknnes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JleneHue KIEeTKu», MOJIEb
JAHK, monens meTadazHoi XpOMOCOMBI.

JlabopaTopHble M paKkTHYecKne padoThbl:

JlaboparopHass pabora Ne 3. «HaOmroneHue MuTO3a B KIETKAX KOHYMKA
KOpEILKa JyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnasi pabora Ne 4. «3yueHue CTpOEHHs MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMpPENapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeruku. Mcropus pa3sutus reHeTUKd. Ponps nuronoruu
U HSMOPHUOJIOTMM B CTAHOBIICHUM TE€HETUKHU. BKiall poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE€ TEHETUKUW. MeToApl TEeHETHKU (TUOPUI0I0TUYECKUH,
[IUTOTEHETUYECKUNA, MOJICKYJISIPHO-TeHeTUYeCKHil). (OCHOBHBIE T'€HETHYECKHE
noHATUSA. ['eHeTnueckass CHMBOJIMKA, UCIOJBb3YEMAs B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJIEHHbIE . Mennenem.
MonorubpugHoe ckpeluBaHue. 3aKOH €AUHO-00pa3usi TUOPUIOB TEPBOTO
nokosnenus. [IpaBuino noMuHUpOBaHMs. 3aKOH paclleIUIeHNs IpU3HakoB. ['unoresa
YUCTOTHI raMeT. [1oHOEe 1 HenmoJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpellvBaHWe. 3aKOH  HE3aBUCHUMOIO  HacCJedOBaHUSA
npu3HakoB.  LluToreHernyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyoniee ckpemuBanue. Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBaHUS
JUISL OTIpEJICTICHUS TEHOTHITA OCOOH.

CuemnienHoe HacnegoBaHue npu3HakoB. Padora T. Moprana no cuemnjieHHOMy
HACJIEOBaHUIO reHOB. HapyllieHue clerieHusl TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOPHs HACIEACTBEHHOCTH. | €HETUYECKHE KapThI.



I'enernka mosia. XpoMOCOMHOE OMpENeSieHHE MoJia. AyTOCOMbI U MOJIOBBIE
XpOMOCOMBI. ['OoMoraMeTrHble W TreTeporaMmeTHble opraHu3mbl. HacnemoBaHue
IIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3menunBOCTh. BUBI ”3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEpUCTUKA
MOIU(PUKAIMOHHON N3MEHUNBOCTU. BapuaioHHbIN psii M BapualliOHHAsT KpUBasl.
Hopma peakuumn npusznaka. KonuuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON U3MEHYMBOCTHU.

HacnencrBennasi, Wid TreHOTUIIMYECKas, HM3MEHUMUBOCTh. KoMOMHAaTHBHAas
U3MEHUYMBOCTb. Meiio3 ¥ TIOJNIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTH. MyTallMOHHAs U3MEHYMBOCTh. Kitaccudukarus MyTamnuii: reHHbIS,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa ¥ mpuunuHbl MyTauuid. MyTtareHubie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PSAJOB B HaclleACTBEHHON n3mMenunBocty H. M. BaBumnoga.

BuesinepHas HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHbIE METO/Abl T€HETUKU
YeJI0BEKA: T€HCAIOTHYCCKUM, OU3HEIOBEIN, IIUTOrCHETHUYCCKUM, OMOXUMUYCCKHH,
MOJIEKYJISIPHO-T€HETHYECKHU . CoBpemeHHOE ONpeIeTICHHE reHOTHIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOLIBIO
[II1P-amamm3a. HacneacTtBennnle 3a00jIcBaHMS dYeJIOBEKAa: TCHHBIC OOJIC3HH,
00JIe3HU C HACIEACTBEHHOM MpPEapacioioKEHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue M reHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUUMIIBI
310pOBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUIAKTUKH U JICUCHUS T€HETUYECKUX
0osne3Held. MenuKO-reHEeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUYEHHUE MEAUIIMHCKON
TE€HETUKU B MPEAOTBPAICHUY 1 JIEYEHUN IeHETUYECKUX 3a00JICBaHU YeI0BEKa.

JdemoHcTpanum:

[Toptpersi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecockuii, H. 1. BaBuios.

Tabnuipl U cxembl: «KMOHOTHUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOT CHETHYEeCKast
OCHOBAa», «3aKOH pacUICIUIEHUS U €r0 HUTOr€HETUYECKAs! OCHOBAY, «3aKOH YHUCTOTHI
ramery, «/lurubpuanoe ckpenuBanney, « [uTonoruueckne OCHOBBI TUTUOPUTHOTO
CKpeIIUBaHuA», «Meno3y, «B3anmoaencTBre ajuienbHbIX T€HOBY, «['eHeTnueckue
KapThl PACTEHMI, )KUBOTHBIX U YEJIOBEKa», «l'e€HeTnka momnay», «3aKOHOMEPHOCTH
HACJIEOBaHUA, CUEIUIEHHOIO0 ¢ MoJIoM», «KapuoTumbl 4yenoBeka M KUBOTHBIXY,
«Buasl m3meHunBOCTHY, «MoaudukanmonHas M3MEHYHUBOCThY», «HacnemoBanwme
pesyc-(akropay, «['eHeTuka rpyni KpoBu», «MyTanmoHHast K3BMEHUUBOCTH.

OO6opynoBanue: Mojaenu-anmuiMKanud «MOHOTHOPUAHOE CKpEIIMBaHUEY,
«Hemonnoe nmomunupoBanuey, «JuruOpuaHoe ckpenuBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT ¥ MUKpoTpemnapaTt «/[po3oduna» (Hopma, myTammu (GOpMbI
KpPBUIBEB U OKPACKH Tena), repoapuii «I opox mOCEBHOM.



JlabopaTopHbIe M IpaKTHYecKHe padoThbI:

Jlaboparopnasi pabora Ne 5. «M3ydeHue pe3yslbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKpPOIpEnapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yyeHne MoaudUKaIMOHHOW U3MEHUUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaboparopHasi pabota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKpOIpenaparax».

[Ipaktuyeckass pabora Ne 2. «CocraBieHWE UM aHAJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuysi Kak Hayka M IpoLecc. 3apOXKACHUE CENEKIUU U JTOMECTUKALMSL.
VYyenue H. U. BaBuiioBa o ieHTpax MpoUCX0KASHHUSI © MHOTOOOPa3usi KyJIbTYPHBIX
pactenunii. LIeHTpbl NpoUCX0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOIbI CeleKIUU. MacCoBBIM U MHAMBUIYAIbHBINA OTOOPHI B
CEJIeKIIMM pPacTeHHM W >KUBOTHBIX. OIleHKa JKCTephepa. bIM3KOpOACTBEHHOE
cKkpemuBaHue — WHOpuAMHT. Yucras nuHus. CKpenMBaHWE YHUCTBHIX JUHUU.
I'erepo3uc, wiu rubpunnas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIUHT.
Otnanénnast rudbpuanszanus u e€ ycrnexu. MickycCTBEHHbIN MyTareHes U nojyuyeHue
NOJINIUIOUIOB. JIOCTMKEHUS CENEKINN PACTEHNM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss kak OTpacib NPOWU3BOACTBA. ['€HHas WHXKEHepHUs. OTalbl
co3ganusi pexkomOunantHod JIHK wu tpancrennsix opranuszmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXEHUE PACTEHUM.
KioHnpoBanue BBICOKONPOIYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okonoruyeckue M dTudyeckue  npoodisembl. MO - reHerumyecku
MO (UIIPOBAHHBIE OPTraHU3MBI.
JleMoHCTpauuu:

IToprpers: H. M. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBanos.

Tabmuupl u cxembl: kKapra «LleHTpbl NPOUCXOXKIEHHS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuii», «Ilopojibl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuity, «Otnanénnas rudpuanzamnusy», «Padorsl akanemuka M. @. iBanoBay,
«[Tomumnougus», «OObEeKThl OHOTEXHONOTUMY, «KileTOuHbIE KYIBTYpbl H
KJIOHUpOBaHue», «KOHCTpynupoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBaHue: MyJISIKH TUIOJ0B M KOPHETIIIONOB TUKHUX (DOPM M KYJTbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHblie u npakTu4ecKue padorTbl:

Okckypcuss «OCHOBHBIE METOABI U JOCTUKEHUS CEJEKUUU PACTEHHH H
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IJIEMEHHYO bepmy,



COPTOMCTIBITATENbHBIA ~ y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1abopaToOpuUIo
arpOyHHMBEPCUTETA WU HAYYHOTO IIEHTPA)».



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA I[IPOIPAMMBI 110
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCS TpeOOBaHUS K pe3yJbTaram
OCBOGHHUS  OOY4YaIOIIMMHUCS MPOrpaMM  CpelHEro  oomero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM M TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType AMYHOCTHBIX pE3yJbTATOB OCBOCHUS mpeaMera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYArOUIUMHUCS POCCUMCKON
rpaXXJaHCKON MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONPENCNICHUIO, Haduyue MOTHBAIIMM K OOy4YeHHMIO OHOJIOTHH,
[[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAUIUN Pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATENBHOCTA [EHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TMPUCYIIUMHA CHCTEME
OMOJIOTMYECKOT0  00pa30oBaHMs, HAJIUYHUE OKOJOTMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS mpenMera «buonorus» mocturarorcst B
€AUHCTBE Y4YeOHOM U BOCMHUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaIUIIMOHHBIMU POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMHA B OOIIECTBE MpaBWIaMH M HOpMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHWS, CAaMOBOCTIMTAHUS U
CaMOpa3BUTHUSA, pPA3BUTHUA BHYTPECHHEH TMO3UMLUHMM JIMYHOCTH, MaTPUOTU3MA,
YBAKEHUS K 3aKOHY M IPABOMOPSIAKY, YETOBEKY TPYZa W CTaplIeMy IMOKOJECHUIO,
B3aMMHOI'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO0 U
TPAAUIHASIM MHOTOHAIIMOHAJILHOTO Hapoja Poccuiickon denepanuu, TpUpoae U
OKPY’KAIOIIEN CPELE.

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS YyueOHOro mnpeaMera «buomorus»
JOJDKHBI OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTBH 00YUYAKOIIUXCS PYKOBOIACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OMbITa M OMbBITA JIEITEILHOCTH B MPOIIECCE peaau3allii OCHOBHBIX HAIlpaBlICHUM
BOCTIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCKOTro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKOW MO3ULIMKM 00YUAIOIIEeTrocs KaKk aKTUBHOTO U

OTBETCTBEHHOT'O WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBa)KEHHE 3aKOHA
Y TIPaBOMOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEILHOCTH TP CO3/IaHUN y4EOHBIX
MPOEKTOB, PEIIEHUHM Yy4eOHbIX U TO3HABATENIbHBIX 3a/lad, BbHIIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OMPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHITH €€

YMEHHE YUYUTHIBATh B CBOMX JCUCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C pa3HbIMU YOCKICHUSMU, KYJbTYPHBIMU IIEHHOCTSIMU U
COLIMAIbHBIM OJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEJIbHBIX M HCCJIEAOBATEIbCKUX 3ajJlad, YBaKUTEIHHOTO
OTHONIIEHUS K MHEHHUIO OIMOHEHTOB MpU OOCYKIECHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AESTEIBbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHUCKON IPaXAaHCKON UIEHTUYHOCTH, IaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapOJly, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHoil, ropaoctu
3a CBOM KpaH, cBOKO PoauHy, CBOM S3BIK M KYJBTYpy, NPOIUIOE W HACTOSALIEE
MHOTI'OHAllMOHAJILHOIr0 Hapoaa Poccun;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEIHUIO U MaMSITHUKAM MPUPOABL,
NOCTHKEHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJl POCCUHCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HAYCHUS OWOJOrMU B TIO3HAHWUU 3aKOHOB
IPUPO/IbI, B dKU3HU YEJIOBEKA M COBPEMEHHOI'0 00I1IEeCTBA;

uaeiiHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIy>KeHHIO W 3ammre OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/b0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHUE TYXOBHBIX LICHHOCTEN POCCUIICKOT0 HAPOA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUIECKOTO TIOBE/ICHHSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTONYUBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTI'O TMPHHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAsh ICTETUKY OBITa, HAyYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;



NIOHMMAaHHE dMOIIMOHAILHOTO BO3JCHCTBUS KUBOM IPHUPOJIBI U €€ IICHHOCTH;

TFOTOBHOCTh K CAMOBBIPDQXEHHIO B Pa3HbIX BHUAAX HCKYCCTBa, CTPEMJICHUE
MPOSBIIATH KAYeCTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTaHus, (OPMHUPOBAHMSA KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0J1Ar0MOyYHs:

MOHUMAHHME U peanu3alius 3J0pOBOro 1 0€30macHOro oopasa sKu3HH (310pOBOE
UTaHue, COOJII0ICHUE TUTUEHNYECKUX MMPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUI W OTHAbIXa, peryjsipHas (QuU3nyeckas akTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO W KOMIICTCHTHOT'O OTHOIICHHS K COOCTBEHHOMY (hM3UYCCKOMY M
MICUXUYECKOMY 3]I0POBBIO;

NOHMMaHUE IIEHHOCTH TPaBWI WHIWBHUIYAIbHOTO M  KOJUIEKTHBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIIUSX, YIPOXKAIOIINX 3JOPOBBIO M KU3HU JIFOJICH;

OCO3HAHME MOCJEACTBUN U HENPUITUS BPEAHBIX MPUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

6) TPy10BOIr0 BOCIUTAHMS:

TOTOBHOCTH K TPYIy, OCO3HAHWE IIEHHOCTH MacTePCTBa, TPYAOIIO0HE;

TFOTOBHOCTh K AaKTHUBHOM JI€ATETBbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOM
HANPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHHUPOBATH U CAMOCTOSTEIHHO
BBITIONTHAT TaKyIO IEATEIbHOCTD;

WHTEPEC K pa3IMuHBIM cepaM MpoPeCCHOHABHON ACSITEIHPHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ¢ Peau30BbIBATH
COOCTBEHHbIE KU3HECHHBIEC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPAa30BaHHUIO Ha
MIPOTSKEHUU BCEU JKU3HU,

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTHYECKH I11eJIECO00Pa3HOE OTHONICHHE K MPUPOIE KaK UCTOUHUKY KUZHU
Ha 3eMJie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIIICHUE YPOBHSA OKOJOTHYCCKOM KYJIbTYpBI: TPHOOPETCHHE OIBITA
IUTAHUPOBAHUSA TIOCTYNKOB M OLEHKHM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKPYXarUIEH CPEIIbL;

OCO3HAaHHE TJI00aTBLHOTO XapaKTepa IKOJOTHMYECKUX MpoOjaeM W MyTed uX
pelIeHHUS;

CIIOCOOHOCTH UCIONIb30BaTh MPUOOpETaeMBbIe TPU U3YUECHUN OMOJIOTHH 3HAHUS
W yMEHUS TP PEIICHHH TpoOJieM, CBSI3aHHBIX C  PAIMOHATBLHBIM
OPUPOJIONOJIb30BAHUEM  (COONIOJICHHE  TpaBUJl  TOBEACHUA B NPUPOJIE,
HANPABJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHUIIOB,
IKOCHCTEM, OHochepsl);



AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCAILUX BPE OKPYKAIOLIEH IPUPOIHOU
cpene, YMEHHE MPOrHO3WPOBATh HEOJAroNmpUITHBIE SKOJIOTUYECKHUE MOCICICTBUS
MPEANPUHUMAEMBIX JIEUCTBUUA U MTPEIOTBPAILATh UX;

HaJIMYUE€ PA3BUTOrO KOJOTMYECKOTO MBIIICHHUS, SKOJIOTHYECKON KYIbTYPHI,
OITbITa JIEATEIbHOCTH 9KOJIOTHYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMH B ITO3HABATEIIbHOW, KOMMYHHKATUBHOW WU COLUAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUUYECKOM JIEATEIBHOCTH 3KOJIOTHYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEI'O COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOM NMPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre
KYJIBTYpP, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M YHWTATEIbCKOW KYJIbTYpPbl KaK CpEICTBa
B3aUMOJICVCTBUSA MEXK1Y JIFOJIbMUA U TTIO3HAHUS MUPA;

NOHWMaHUe crnenuPuKku OWONOTUM KaK HayKd, OCO3HaHUS €€ poiau B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBieHus 00 OKpYXKalollleM MHUpPE KaK O €IMHCTBE IPHUPOJIbI, YEIOBEKa U
olIIecTBa, B TMO3HAaHWM TPUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH IIPoOIeM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYUMOCTH OWOJIOTHUU IS COBPEMEHHOMN ITUBWIM3AIINN:
obOecricueHUs] HOBOTO YPOBHSI Pa3BUTHA MEIUILIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX peliaTh PeCypcHble MPOOJEMBI  Pa3BUTHSA
YeJIOBEYECTBA, MOUCKA MYTEeW BhIXOJa U3 II00ATBHBIX AKOJIOTUYECKUX MPOOJIEM U
oOecrieueHus1 mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
UCIIOJIb30BAHUIO TPHUPOIHBIX pPEeCYypcoB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HHU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMYECKUX 3HAHUM B IIENSIX
MOBBIIIEHUST OO KYJIbTYphl, €CTECTBEHHO-HAay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydarommxcs, GpopmupyeMoi
IPpU U3yYEHUN OMOJIOTHH;

MMOHMMAaHUE CYHNIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTHM UCIIONb30BaTh TIOJIydaeMble 3HaHUS [JIs aHajdu3a U
00BSICHEHUS SIBJICHUH OKPYXAIOIIEr0 MUPa U MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE HAydHBIX (DaKTOB U
MMEIOIINUXCS JAHHBIX C LEJBIO MOMYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEILHO MCIIOIb30BATh OHMOJIOTMYECKUE 3HAHUS IS
penieHus MpooJieM B peaibHbIX )KU3HCHHBIX CUTYAITUsX;

OCO3HAHUE LIEHHOCTH HAYYHOU JESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO U UCCIEA0BATENBCKYIO IEITEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;



FOTOBHOCTb M CHOCOOHOCTH K  HENpPEpPbIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIYYEHHUIO HOBBIX 3HaHMM 1O OuoIOrMU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHHS y4eOHOTO mpeamera «buomorus»
BKJIIOYAIOT: 3HAaYuMble i1 (OPMUPOBaHMS MHUPOBO33PEHUS OOYUAIOITUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIEHAYYHbIE TMOHITHS, OTpPaKArOIINe
[EJOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHenu(UKy METOJ0B TMO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, YHEPTHUs, SIBICHHUE, MPOIIECC,
CHUCTeMa, Hay4HbIA (paKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
ucclieloBaHue, HaOII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT U IPYTUX ), YHUBEPCATbHbIE
yuyeOHbIe JCHCTBUS (IIO3HABATENIbHBIC, KOMMYHUKATHUBHBIE, pETYJSITUBHBIC),
ob0ecneunBarome GopMupoBaHrue PyHKIMOHATLHOW IPAMOTHOCTH U COIMATIBLHOM
KOMIIETCHIIMM  OOYyYalolMXCsl, CIIOCOOHOCTh OOYYarolUXCS  HCIOJIb30BaTh
OCBOEHHbIE MEKIUCIUTUTUHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAIbHbIE
y4eOHbI€ IEUCTBUS B IO3HABATEILHOW U COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHbie pe3yJbTaTbl OCBOCHHSI MPOTrpaMMbl CPEIHErO O0OIero
00pa3oBaHuUs TOHKHBI OTPAXKaTh:

OBaanenne YHUBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHBIMU
AeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE JICHCTBUS:

CaMOCTOSATENTLHO  (QOpMYJIMpPOBaTh W aKTyalIM3UpOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHann3a, CUHTE3a, CpaBHEHUsI, KilacCupUKaIuu, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIJACIATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMBATh
CBSI3U C IPYTUMU TTOHSTUSIMU);

OMpENENsATh LENU JACATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU UX
JOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIHLHOCTH C TOCTaBICHHBIMHU LIEJISIMHU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHIYKTUBHbBIE, JENYKTHUBHBIE, IIO
AQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBIICHUAX, (POPMYITHUPOBATH BHIBOJIBI U 3aKIIOUCHUS;

MPUMEHATH CXEMHO-MOJEIbHBIE CPEJICTBA JJISl PECTABICHUS CYIIECTBEHHBIX
CBS3€Hl W OTHONIEHWH B W3YyYaeMbIX OHOJOTHYECKUX OOBEKTaX, a TakKe
MPOTUBOPEUUM PA3HOTO pOja, BBISBICHHBIX B Pa3IUYHBIX HH()OPMAIIMOHHBIX
UCTOYHUKAX;



pa3zpabaThiBaTh IUIaH pElIeHUs MPOoOJeMbl C Y4ETOM aHaln3a UMEIOLIUXCS
MaTepHUAIIbHBIX U HEMaTEepPUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B I€ATEIBbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUMN 1EATEIbHOCTH;

KOOPJMHUPOBATH U BBITIOJIIHATH Pa0OTy B YCIOBHUSX PEabHOT0, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOT' O B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHNUHN KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKIE 1eHCTBHA:

BJIaIeTh HABbIKAMH y4e€OHO-UCCIEA0BATENIbCKOM U TPOSKTHOM ESITEIbHOCTH,
HaBbIKAMU  pa3pelieHus mpodsieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IIOMCKY METO/I0OB PELIEHUS] IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pa3IMYHbIE BUABI JEATEIBHOCTH [0 IMOJYYEHUIO HOBOIO
3HaHMSI, €ro HWHTEpIpeTaluy, NpeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYallUsIX, B TOM YHCJI€ IPH CO3/IaHUN YYEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHUpOBATh HAYYHBIN THUI MBILUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMU;

cTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbHOMN
JEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajauy,
BBIJIBUTATh TUNOTE3Y €€ pellleHus, HAaXOAUTh apTyMEHTHI JUIsl J0Ka3aTeIhCTBAa CBOUX
YTBEP)KJECHUM, 33]1aBaTh IAPAMETPbl U KPUTEPUU PELICHUS;

AQHAIM3UPOBATh IIOJIYYEHHBIE B XOJE€ PEIICHHs 3aJayd Pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISITh LIEJIEHANPABICHHBI MOUCK IEPEHOCa CPEACTB U CIOCOOOB
NencTBUS B MPOGECCUOHATIBHYIO CPENy;

YMETh TEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO OOJacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJEH, MpEIIaraTb OpUTMHAJIbHBIE MOIXOJbl U pELICHMUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE aJTbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ nndopmaunmueii:

OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(pOpMaUu (TEKCTE y4eOHOro
nocoOusi, Hay4YHO-TIOMYJAPHON JUTepaTrype, OHOJIOTMYECKUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B HTepHeTe), aHaIM3upoBaTh
UH(POPMAIUIO Pa3IUYHbIX BUAOB U (POpPM IpeacTaBiICHUs, KPUTUYECKU OLEHUBATh
€€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTH;



(dbopMyIMpOBaTh 3alpOChl U MPUMEHSTh PA3IUYHBIE METObI MPHU TOUCKE U
orbope Ounonornueckoit mHMOpMALMK, HEOOXOIUMOM JJIsl BBITIOJIHEHUS YIEOHBIX
3ajay;

OpUOOPETATh OMNBIT HCIOIb30BAHHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANTBHYIO  (GOpMY  TPEACTABICHHUS
Ounoaornyeckor HHPpopMaluu (CXeMbl, TpaduKu, TuarpaMmbl, TAOJUIbI, PUCYHKH U
Apyroe);

UCMOJb30BaTh HAay4yHbIH $3bIK B KayecTBE CpeACTBa IpU pabore ¢
Ouoyornyeckor HWHGPOpMAIMEH: TPUMEHSATh XHMHUYECKue, (Qusnyeckue u
MaTeMaTUYECKHUE 3HAKKM U CUMBOJIBL, (DOpMysbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHMYECKHE  CpEACTBA
HATJISTHOCTH;

BJIAJE€Th  HABBIKAMHM  pACIIO3HABAHUSA M 3allUThl  MH(pOpMAaIUH,
UH(POPMAIIMOHHON 0€30MacHOCTH JTUYHOCTH.

OBjajieHNe YHMBEPCAJTbHBIMM KOMMYHHUKATHBHBIMU JAeHCTBUSIMH:

1) o6menmue:

OCYLIECTBJISITh KOMMYHUKAILIMH BO BCEX c(hepax >KM3HU, AaKTUBHO Y4aCTBOBATh
B JAMAJIOTe€ WIM JUCKYCCHUU IO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMoi
3a/1a4M, YYUTHIBATh MHTEPECHI U COIIACOBAHHOCTH IMO3UIUMN APYrUX YYACTHHUKOB
JManora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHUS KOH(JIUKTHBIX CUTYyalUH,
YMETh CMSITYaTh KOH(IJIUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOaMHM OOLIEHUS M B3aMMOJECHCTBHS, MOHUMATh
HaMEPEHUs JIPYruX JIOJEH, MPOSIBISATh YBAKUTEILHOE OTHOLIEHUE K COOECETHUKY
U B KOPpEKTHOU (hopme GOopMyITHpOBATH CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3pPEHHUSI C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJNICTB.

2) coBMeCTHAs eITeJIbHOCTh:

MOHUMATh M MCIOJIB30BaTh MPEUMYIECTBA KOMAHIAHOW U MHAMBUAYAJIBLHON
pabOTHI MPU PEIICHUHU OMOJIOTHYECKOMN MpoOIeMbl, 000CHOBBIBATh HEOOXOIMMOCTD
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOAECHCTBUS NIPU PELICHUN y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKYy M METOJIbI COBMECTHBIX JIEUCTBHM C Y4y€TOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEMN Ka)0r0 YjeHa KOJIJIEKTHBA,;

OPUHUMATh [EJIM  COBMECTHOM  JESATEIbHOCTH, OpPraHU3OBBIBATH U
KOOPAWHHUPOBATh JCHUCTBUS MO €€ MOCTHXKEHUIO: COCTAaBIATH IUIAH JCHUCTBUU,



pacupenensTh poiv € YYETOM MHEHUHW YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM paboTHl;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJ[a U KaX/10r0 YJaCTHUKA KOMaH/bl B OOIIMIA
pe3ynbTaT Mo pazpadOTaHHBIM KPUTEPHSIM;

Ipe/iaraTb HOBBIE TIPOEKThI, OLEHHWBATh HAEHU C IMO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIITh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBIISTH TBOPUECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJy1aJieHNE YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1eCTBUAMMU:

1) camoopranu3anusi:

UCTOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOOJeM M HX
pElIeHHs] B )KU3HEHHBIX U YY€OHbIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHMM II€JIEBbIE M CMBICIOBbBIE
YCTAaHOBKHU B CBOMX JCHCTBHAX M NOCTYIIKAX MO OTHOIICHWIO K XUBOW IPUPOJIE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIBHO OCYLIECTBIIATH IO3HABATEIBHYIO JIESITENBHOCTD, BBISBIATH
npoOJeMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/aud B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTABJIATH IJIaH PELICHHSI TPOOIEMBI C YUETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANOYTEHUH;

JaBaTh OLICHKY HOBBIM CUTYyalLUsIM;

paciupsTh paMKU y4eOHOI0 IpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH HpyAULIMH B
pasHBIX O0JIACTAX 3HAHWM, TOCTOSIHHO TOBBIIMIATH CBOM 00pa3oBaTEeNbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAaIMsIM, BHOCUTb KOPPEKTUBBI B JIEATEILHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIENSIM;

BJA/JE€Th  HABbIKAMU  IIO3HABaTEJIbHOM  pediaexkcuu Kak  OCO3HaHUsA
COBEPINAEMBIX JIEHCTBHMM M MBICIUTENIBHBIX IPOLECCOB, HX PE3YJIbTATOB U
OCHOBaHUI, UCMHOJIb30BaTh MPHUEMBI pedIeKCHH IJi1 OLUEHKH CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHNS;

YMETh OLICHUBAaTh PUCKUM W CBOEBPEMEHHO IIPUHUMATh PEIIEHUS IO HX
CHIDKEHHUIO;

OPUHUMAaTh MOTHBBI W apryMEHTBhl JPYIMX I@pU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;



3) npunsiTHe ceds U APYrUX:

NPUHUMATH ce0sl, IOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBl JPYIMX IPU AaHAIU3E PE3YIbTAaTOB
NEATEIBbHOCTH;

OpU3HABaTh CBOE MPAaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBATH CIIOCOOHOCTH NOHUMATh MUP € MO3UIMH JPYTOro YeJIoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pe3ynbrarel ocBoeHUs nporpammbl COO mo Ouonoruu Ha
6a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1t yaeOHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHUIO, HHTEPIIPETAIIMU U
npeoOpa3oBaHUIO0 3HAHUN, BUBI JIESITEIHOCTH IO MOJYYECHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX yUYEOHBIX CHUTYAIUSAX, a TAKKE€ B PEATbHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouonorued. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpeamerHble pe3ynbTaThl OCBOECHUs yueOHoro npeamera «buonorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (HOPMHPOBAHHMU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE€ POCCUHUCKHUX U
3apyOeXHbIX y4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTHH, (YHKIUOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHHEe OMOJOTMYECKHX TEPMHHOB W TOHSITHIMA:
KU3Hb, KJIETKA, OPraHu3M, MeTa0o0sin3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
roMeocTa3 (caMmoperyisiuusi), YypOBHEBas OpraHU3alUs JKHUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOAYKIHUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE u3Jaratb OWOJOTMYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajdbHAs JOTrMa MOJIEKYJSIpHOM Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
IPOUCXOXKIEHUS KyIbTYpHBIX pacTenuii H. M. BaBunosa), onpenensite rpaHulibl UX
MPUMEHUMOCTH K dKUBBIM CHUCTEMAaM;

YMEHHE BIJIAJIETh METOJAMHU HAYYHOr'O MMO3HAHUS B OMOJIOrMU: HAOIIOEHUE U
OMMCAHHUE MKUBBIX CHUCTEM, NPOLIECCOB W SIBJICHUI, OpraHu3aius U NpOBEACHUE
OMOJIOTUYECKOT0 YKCIIEPUMEHTA, BHIJIBUYKEHUE TUIIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXJy HCCIENYEMbIMU BEIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pe3yJIbTaToB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUNA, TEOPUN U 3aKOHOB, YMEHUE JIENaTh BBHIBOBI
Ha OCHOBAHMH IMOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJEISTH CYIIECTBEHHBIC MPU3HAKHA BUPYCOB, KJIETOK MPOKAPHUOT U
9yKapuoT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIECTB W IMpPEBpaIleHHs] HEPTUU B KIETKe, (poTocuHTE3a,
IUTACTUYECKOT0 M JHEPTeTUYECKOr0 OOMEHa, XEMOCHHTE3a, MHUTO03a, Melo03a,
OIJIOJJOTBOPEHMSI, PA3MHOXKCHHS, WHANBUAYAIBHOTO Pa3BUTUS  OpraHM3Ma
(oHTOT€HER);

yMEHUE MPUMEHSATh TMOJTyYEHHBbIE 3HAHUS ISl OOBSICHEHUS OMOIOTHYECKUX
TIPOIIECCOB M SIBJICHUH, JJIS MPUHATHS MPAKTHUCCKUX PEIICHUA B MOBCEIHEBHOMN
KHU3HU C IeTplo obecreueHuss 0e30MacHOCTH CBOETO 3J0POBbS W 30POBBS
OKPY’KaIOILKX JII0/IeH, COOII0IEHUs] HOPM IPAMOTHOI'O TMOBEACHUS B OKpY Karoieil
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOIWMOCTH WCIOIb30BAHUS JTOCTHKCHHIM
COBpEMEHHOMU ouonoruu u OMOTEeXHONOTUH Ui paIOHAIBHOTO
PUPO/IOIIOIb30BAHUS;

yMEHHE pemniaTh DJJIEMEHTApHble TEHETMYECKHME 3aJadyl Ha MOHO- U
IUTHOPUIHOE CKpPELIMBAaHUE, CIEIUICHHOE HaCleJOBaHHE, COCTaBISATh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JUIsl TPEJCKa3aHUs HACIENAOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINONHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PaldOThI, COOMIOAATH
npaBujia pu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YyMEHUE KPHUTHYECKH OIICHMBAaTh ¥ HWHTEPIPETUPOBATh HMH(POPMAIUIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OPMAIIMU, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), STUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHHI B OHOIOTHH,
MEIUIIMHE, OMOTEXHOIOTUH;

yMEHHE CO03/1aBaThb COOCTBEHHbIE IHCbMEHHbIE M YCTHBIE COOOIICHUS,
000011ass OMOIOTHYECKYI0 UH(POPMAIMIO M3 HECKOJIbKHX HMCTOYHHUKOB, TPAMOTHO
UCTIOIb30BaTh MOHATUHHBINA anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
HaumenoBanue pa3aejioB 1 TeEM nudpoBbie
Ne ni/m P Konrtpoasnbie | IIpakTnueckue (nup )
NMPOrpamMMblI Beero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmunorexa IHOK
! brosorus kax Hayka 2 0 https://m.edsoo.ru/7f41¢c292
but6mmoreka [IOK
2 JKuBble cHCTEMBI M X OpTraHU3aIns 1 0 httos://m.edsoo.ru/7f41c292
. bubnuotexa [JOK
3 XVWMHUYECKUHN COCTAB U CTPOEHHUE KIIETKH 8 1 httos://m.edsoo.ru/7f41c292
bubnunorexa LIOK
4 IKH3HEEATEILHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3sMuoxeHne 1 HHANBUAYaTbHOE Pa3BUTHE 5 1 bubnunorexa LIOK
OpraHU3MOB https://m.edsoo0.ru/7f41c292
6 HacnencTBeHHOCTH U N3MEHYUBOCTD 8 15 but6mmoreka [IOK
OpraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenexnuust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
8 Pesepsroe Bpems ! https://m.edso0.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 3.5
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YYEBHO-METOJIUYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

* buonorus. O6mas 6uonorus, 10 kmacc/ CuBornazos B.U., Aradonosa U.b., 3axaposa E.T.,
OO0111eCTBO ¢ OrPaHMYCHHON OTBETCTBEHHOCTHIO «/[[PODAY»; AkiimoHepHOE OOIIECTBO
«M3narensctBO «IIpocBemenue»

* buonorus. O6mas 6uonorus, 11 kmacc/ Cuornazos B.U., Aradonosa N.b., 3axaposa E.T.,
OO0111eCTBO ¢ OrPaHMYCHHON OTBETCTBEHHOCTHIO «/[[PODAY»; AkiimoHepHOE OOIIECTBO

<<H3,Z[aTeJ'IBCTBO ((HpOCBCH_IeHI/Ie»

METOJUYECKHUE MATEPUAJIBI JIUISA YYUTEJIA

MeTOIlI/I‘-IGCKI/Ie mocoous AJI YUUTCIIA; JUAAKTHYCCKUC MAaTCPpHAJIbI JId YPOKOB.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1. Poccuiickas s7€KTpOHHAS IIKOJIA

2. http://school-collection.edu.ru/).«Eaunas xomrekuus Ludposbix OOpa3zoBaTeIbHBIX
Pecypco»

3. http://www.fcior.edu.ru/

4. www.bio.1september.ru — razera «buonorus»

5. www.bio.nature.ru — HayuHble HOBOCTH OHOJIOTHH

6. www.edios.ru — Dimoc — HeHTp JUCTAHIIMOHHOTO 00pa30BaHHSI

7. www.km.ru/education - yae6HbIc MaTepualbl U ciioBapu Ha caiite «Kupwumt u Medoamin»
8. http://video.edu-lib.net — yueGubIe GrIEMBI

9. I0TYy6









