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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMbl 10 OMOJIOTUH TEOPETUUECKYI0 OCHOBY JJISl ONpEACIICHUs
MOAX0A0B K (hOPMUPOBAHUIO COJIepKaHUsl yueOHOro npeameTa «bruonorus» cocTaBUIIM:
koHuentyanbuble mnonoxkenuss PrOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
COJIep>KaHMsI, pe3yJbTaToB oOOyuYeHHs U TpeOOBaHMN K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB, TMOJIOKEHUSI 00 OOMUX IeNsdX ¢ NPUHIUIAX, XapaKTEePU3YIOIIHNX
COBPEMEHHOE COCTOSIHHE CHCTEMbl CpeHEero o01iero oobpaszoBanusi B Poccuiickoii
deneparuu, a TakkKe MOJIOKEHUS O crenuduke OUoIoruu, €€ 3HAYCHUHU B MO3HAHUU
KUBOU MPUPOJIBI U 00ECTICUCHUH CYIIECTBOBAHUS YesioBeUecKoro obmiectBa. CorjiacHO
HA3BaHHBIM TOJIOKEHUSIM, OMPEICIICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI 110 OHMOJIOTUU
U €€ CTPYKTypa.

[Iporpamma 10 Ouosioruu naét MpelcTaBIeHHE O Iesix, o0 oOmel crpareruu
o0y4eHUs, BOCIIUTAHUS M Pa3BUTUS OOYUYAIOIIMXCS CPEICTBAMHU Y4yeOHOTo MpeameTa
«buonorus», ompenenser 00s3aTeNbHOE NPEIMETHOE COJEPKAHHUE, €ro CTPYKTYpY,
pacrpeneneHue Mo pasaenaM M TeMaM, PEKOMEHAYEMYIO IOCIEA0BaTEIbHOCTD
U3y4YeHUs y4eOHOro marepuana ¢ y4ETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBs3€ll, JIOTMKM  00pa3oBaTENbHOIO  MpoIlecca, BO3PACTHBIX  OCOOEHHOCTEM
00yJaromuxcs.

B mnporpamme mo OuonoruM TakkKe YUUTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpeJIMETHbIM H  TPEJAMETHBIM  pe3yjibTaTaM oOydeHus B
(GbopMHUpOBaHUM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHON AESTENbHOCTH/YUEOHBIX
JENCTBUIN 00YyYaIOIINXCS 10 OCBOCHUIO COJIEPKaHMs OMOJIOTHYECKOTO 00pa30BaHMUs.

B nporpamme no 6monoruu (10—11 kmaccel, 0a30BbIM ypOBEHB) peIM30BaH IPUHITUII
IPEEMCTBEHHOCTH B M3y4YE€HHMHM OHMOJOTMHU, Onarojapsi yemMy B HEM IpocMaTpuBaeTCs
HAIPABJICHHOCTh HAa Pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMHPOBAHUEM ECTECTBEHHO-
HAy4YHOTO MHUPOBO33PEHHUS], IIEHHOCTHBIX OPUEHTAUUA JIMYHOCTH, HKOJIOTUYECKOTO
MBIIIJICHUS, TPEJCTaBICHUN O 310POBOM 00pa3ze *KU3HU M OCPEKHBIM OTHOIIEHHEM K
OKpYy>Karolei nmpupoHoi cpeae. I[loatoMy Hapsny ¢ uzydeHueMm oOIIeOnOIOrHISCKUX
TEOpHil, a TAaK)Ke€ 3HAHUM O CTPOEHUHU JKHUBBIX CHCTEM PA3HOrO0 paHra U CYLUIHOCTH
OCHOBHBIX TPOTEKAIONIUX B HUX IMPOIECCOB B IMpOTrpaMMe MO OHUOJOTHH YIEICHO
BHHMAaHUE HCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUI B OBCEAHEBHOW KU3HU JJIsSI PEIICHUS
MPUKIAJAHBIX 3a/lad, B TOM 4YHCIEe: TPO(HUIAKTHKK HACIEJACTBEHHBIX 3a00JIEBaHHIMA
YelioBeKa, MEIUKO-TeHETUYECKOTO KOHCYJIbTUPOBAHUS, OOOCHOBAHUS IKOJIOTHUECKHU
1e71eco00pa3HOro MOBEJCHHUS B OKpY’KaloUIed MPUPOJHOW cpele, aHallu3a BIUSAHUSA
XO35IUCTBEHHOM JIEATEIbHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJHBIX U MCKYCCTBEHHBIX
AKOCHUCTEM. Y CUICHHE BHUMAHUS K MPUKIIAJHOW HAMpPaBICEHHOCTH YYEOHOTO IpeameTa
«buonorus» MPONUKTOBAHO HEOOXOIUMOCTHIO OOECMEYCHHS YCIOBUU [JISl PEIICHUS
OJIHOM W3 aKTyalbHBIX 3a7a4 IIKOJHLHOTO OMOJIOTMYECKOTO O0pa3oBaHUs, KOTOpas
npesanojaraet (GopMUpoBaHHE y OOYYarONIUXCS CIIOCOOHOCTH aIanTHPOBATBHCSA K
M3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOuiero oOpa3oBaHMs 3aHMMAaET BaxkHOe mecTo. OHa
obOecrnieunBaeT (opMUpOBaHUE y OOydYarolMXCA MPEACTaBICHUM O HAyYHOU KapTUHE



MHpa, paclupseT U 0000IIaeT 3HAHUS O JKUBOM MpUPOJE, €€ OTIMUUTEIbHBIX
MpU3HAKaX — YPOBHEBOW OpraHU3AIMN W 3BOJIONHH, CO3MAET YCIOBUS IJIS: MO3HAHUS
3aKOHOB JKHBOW MPHUPOJBI, GOopMUpPOBaHUS (DYHKIIMOHATBLHON TPAaMOTHOCTH, HAaBBHIKOB
310pOBOTO M 0€30macHOro odpasza >KU3HH, IKOJIOTHYECKOr0 MBIIUICHUS, [IEHHOCTHOTO
OTHOIICHUS K KUBOH TIPUPOJIC U YEIOBEKY.

bonpiioe 3HadeHHWe OWOJOTHS HMMEET TaKXKe IS PEIICHUS BOCIUTATCIBHBIX U
Pa3BUBAIOIIUX 33/1ad CPEIHEr0 OO0IIero o0pa3oBaHMs, COLUAIU3AIUU O0YYarOIUXCS.
N3yuyenue Ouosiorum obecrieuynBaeT yCaoBUS I (POPMHPOBAHUS MHTEIICKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH(OPMAIIMOHHBIX HABBIKOB, JCTETUYCCKON KYJIBTYpHI,
CIIOCOOCTBYET HMHTETpaIlii OMOJOTUYECKHX 3HAHUH C TPEICTABICHUSIMH W3 APYTHX
y4eOHBIX TPEIMETOB, B YaCTHOCTH, (u3uku, Xumum U Teorpaduu. Has3BaHHBIC
TIOJIOKEHUSI O TpeAHa3HA4YeHUH y4eOHOTro mpeameTa «bHoNoTHs» COCTaBHIN OCHOBY
JUISL  OTIPEJICIICHUS TOJXOJOB K OTOOPY M CTPYKTYPHUPOBAHHMIO €ro COJCPIKaHHS,
NPEJICTaBJICHHOTO B MPOrPaMMe TI0 OMOJIOTHH.

Ot6op comepkanus ydeOHoro mpeamera «buomorus» Ha 0a30BOM  ypOBHE
OCYIIECTBJIEH C MO3UIUN KYJIBTYpPOCOOOPA3HOTO MOIX0/a, B COOTBETCTBUU C KOTOPBIM
oOyJaromuecs: JODKHBI OCBOWTH 3HAHWUS W YMCHHS, 3HAYUMBbIC IS (OPMHPOBAHUS
O0IIeH KyJNbTYpBI, OMpPEISISIFOIINe aJeKBATHOE MOBEICHNE YEJIOBEKa B OKpYKaoIIEh
NPHUPOJHON Cpelie, BOCTPCOOBAHHBIC B IIOBCCJHEBHOH JKM3HM W IMPAKTUYCCKOHN
nestenpHOCTH. Ocob0e MEeCTO B OJTOW CHUCTEeME 3HAHWA 3aHUMAIOT JJIEMEHTHI
collepKaHMs, KOTOpbIE CIyKaT OCHOBOM nJisi (OPMHUpPOBAaHUSA TPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHE MHpa M I[IEHHOCTHBIX OPHUEHTAIUSAX
JUYHOCTH, CIOCOOCTBYIONIUX T'YMaHU3alUK1 OMOJIOTHYECKOTO 00pa30BaHuUs.
CTpykTypupoBaHUe cOEpKaHUs y4yeOHOTO Marepuajia B IporpaMme IO OHOJIOTHH
OCYIIECTBJICHO C Y4Y€TOM MPUOPUTETHOIO 3HAYEHUS 3HAHUW OO0 OTIMYUTEIBHBIX
OCOOEHHOCTSIX >KMBOM MPHUPOABI, O €€ YpPOBHEBOM OpraHu3alMd W H3BoJOUUH. B
COOTBETCTBHHM C AITHUM B CTPYKType ydeOHoro mnpeamera «buosiorus» BblIeneHBI
CIeNyIoNIe cojaepKaTenbHble JUHUH: «buonoruss kak Hayka. MeToabl Hay4dHOTO
no3HaHus», «Kierka xak Ouonormyeckas cucrema», «OpraHusM Kak OHMOJOTHYECKas
cuctemay, «CuctemMa ¥ MHOTooOpaswe OPraHuyYecKOro Mupa», «IBOJIOIUS KUBOU
IPUPOABI», « IKOCUCTEMBI U MIPUCYIITUE UM 3aKOHOMEPHOCTH.

ens u3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE — OBIIAJICHUE
OOyYaroMMMHCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OPTaHMU3AIlUU JKUBBIX
CHUCTEM pa3HOTO paHra W MNpPUOOpEeTEHHWE YMEHUW WCIOIb30BaTh OTHU 3HAHUS IS
IPaMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB KUBOUM MPUPOABI U PEIICHUS PA3TUIHBIX
’KU3HEHHBIX MPOOIIEM.

Joctmxkenue 1ienu u3ydeHus: ydeOHoro mpemmera «buonorus» Ha 6a30BOM ypOBHE
o0ecreuynBaeTCsl PEIICHHEM CIICTYIOIINX 33/1a4:

OCBOCHHE OOYYAIONIUMUCS CUCTEMBI 3HAHUW O OWOJOTMYECKUX TEOPUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, TpPaBWIAX, CIYKAaIlUX OCHOBOW JIJISt
dbopMHUpOBaHUST TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJax
HAyYHOTO TIO3HAHWS, CTPOCHUU, MHOTOOOpa3WMM M OCOOCHHOCTSIX JXUBBIX CHCTEM
pPa3HOTO ypOBHS OpPraHW3AIWH, BBIJAIONIUXCS OTKPBITHSX W COBPEMEHHBIX
MCCJICIOBAHUSIX B OMOJIOTHH;



(dopMupoBaHue y oOydaroIIMXCs MO3HABATEIbHBIX, UHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEW B MPOLECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHUS B OMOJOTMHM HAyYHBIX
B3IJISI0B, UJIEH U MOAXO/I0B K U3YUYEHHIO )KUBBIX CUCTEM PAa3HOr0 YPOBHS OpraHU3allly;
CTaHOBJIEHHE Yy O0Oy4arolmuxcsi oOled KyJabTypbl, (DYHKIMOHAJbHONH I'PaMOTHOCTH,
pa3BUTHE YMEHHM OOBSACHATh M OLEHHUBATh SIBJICHUS OKPYKAIOLIETO0 MHpa KUBOU
MPUPOABl HA OCHOBAHUM 3HAHUH U OMbITA, MOTYYEHHBIX IPU U3YUEHUH OMOIOTUH;
dopMupoBaHue y 00yyalOIUXCs YMEHUN WILTIOCTPUPOBATh 3HAUYEHHE OMOJIOTHYECKUX
3HAHMM B MPAKTUYECKOM  JI€ATENbHOCTH YEJOBEKa, Pa3BUTHH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTU IO3HAHUS YEIOBEKOM >KUBOW MPUPOIBI,
HEOOXOJMMOCTH OEpEeX]HOTr0 OTHOIICHHS K HEH, COOMIOACHHUS 3THUYECKUX HOPM IpHU
POBEJICHUN OMOJIOTUYECKUX UCCIIEeI0BAHUNT;

OCO3HAHME LEHHOCTH OMOJIOTMYECKUX 3HAHWM JJI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KYJbTYpPBI, JUIsl (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEeHHe MPUOOPETEHHBIX 3HAHUN M YMEHUN B MOBCEAHEBHOM MU3HU JJII OLEHKHU
MOCJICJICTBUN  CBOEM  NIEATETBHOCTH 10 OTHOIICHUIO K OKpY’Kawllewl cpeje,
COOCTBEHHOMY  37I0pOBbIO, OOOCHOBaHHME U COOJIOJEHUE Mep MNPOPUIAKTUKH
3a00sIeBaHM.

B cucreme cpeanero obmero oOpazoBanusi «buonorusi», uzydaemas Ha 06a30BOM
ypOBHE, ABISETCS OOS3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOJAIIMM B COCTaB
npeaMeTHoN obnactu «EcTecTBEeHHO-HAay4YHbIE IPEAMETHI.

JUis um3ydeHuss Ouonoruu Ha 0a30BOM YpPOBHE CpEAHEro oOuero oOpa3oBaHUA
oTBoAuTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento).

COJEP XAHME OBYYEHUA
10 KJTACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBs3p OHOJOTMU C OOIIECTBEHHBIMH, TEXHUYECKUMH U IPYTHMHU
€CTECTBEHHBIMH HayKaMu, (puiiocouelt, STUKOM, ICTETHUKON U mpaBoM. Ponb O6monoruu B
dbopMHUpOBaHUY COBPEMEHHOW HAYYHOU KapTUHBI Mupa. Cuctema OMOJOTUYECKUX HAYK.

MeTonbl MO3HAHMS KUBOUM TPUPOLI (HAOIIOIeHNEe, SKCIIEPUMEHT, OMHMCAaHKUEe, U3MEpPEHHE,
Kiaccudukaius, MOIeIMPOBaHNE, CTATUCTUYECKAs 00pabOTKa JaHHBIX ).

JdemoHncTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuxk.
Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHblie U MPpaAKTHYECKHUE PA0OTHI:

[Ipaktuueckast pabora Ne 1. «HMcmonb30oBaHHE PA3IUYHBIX METOJOB TMpPU U3YYCHUU
OMOJIOrMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMBbI U UX OPraHU3ALUA.



XKusble cuctempl (OMOCHCTEMBI) Kak HpeAMET H3ydeHus Ouosiornu. OTIuYMe >KUBBIX
CUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OmocucTeM U HX pa3sHooOpasue. YPOBHM OpraHu3alud OUOCUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIN, MONYJISIUMOHHO-BUIOBOU,
HKOCUCTEMHBIN (OMOreoeHOTHYECKHIT ), OnOoChepHBIN.

JdeMoHcTpanum:

Tabmuupl 1 cxembl: «OCHOBHBIE MPHU3HAKH >KU3HU», «YPOBHM OpraHu3alluu >KUBOM
MIPUPOJIBD».

O6opynoBanue: Mmojienb Mojekyssl JJTHK.
Tema 3. XumMHUYeCKHil COCTAB M CTPOCHHE KJICTKH.

XHUMHUUYECKUM COCTaB KJICTKM. XHUMHUUYECKUE DJICMECHTHI: MaKpO3JIEMCHTBI, MUKPOIJJICMCHTHI.
Bona N MUHCPAJIBHBIC BCUICCTBA.

ODYHKIIMM BOJBI M MHHEpaJIbHBIX BEHICCTB B KiIeTKe. llojjep:kaHne OCMOTHYECKOTO
OaJjraHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKUCIOTH — MOHOMEpHI OesikoB. HezamMeHumbie u
3aMEHHUMbIC aMHUHOKHUCIIOTHI. AMHHOKHCIIOTHBIA COCTaB. YPOBHU CTPYKTYPHI OEIKOBOMA
MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETHUYHAS W YETBEPTHUHAS CTPYKTypa). XUMHUECKUE
cBoicTBa 6eykoB. buonornueckue GyHKIIUN OEITKOB.

depmeHTHl — OWonormyeckue katanuzaTopbl. CTpoeHue QepMeHTa: aKTUBHBIM LEHTD,
cyOctpatHas cnenupuyHocTh. Kodepmentsl. Butamunbel. Otnuuusi (pepMeHTOB OT
HEOpPraHMYECKUX KaTaJIu3aTOpPOB.

VYrneBoasl: MOHOCaxapuabl (TJIIOK03a, pubo3a U 1e30kcupud03a), qucaxapusl (caxaposa,
JaKTO3a) W ToJiMcaxapuabl (Kpaxmaj, TJIUKOreH, IeJUT0Io3a). buonorndeckne ¢GyHKIUU
yTJIEBOJIOB.

Jlunuael:  tpurauuepuasl, (pocdomunuapl, crepounbl. [ uapoduabHO-THAPODHOOHBIE
cBoiictBa. bruonornueckue ¢pyHkmu yunuaoB. CpaBHEHHE YTIIIEBOIOB, OCIKOB W JIUIHIOB
KaK UICTOYHUKOB SHEPTHH.

Hyxkneunossie kucnorel: JJHK n PHK. Hykieornasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crtpoenne u ¢pynkuuu JJHK. Crpoenune u ¢pynkumu PHK. Buger PHK. AT®: ctpoenue u

byHKIUH.

[utomorus — Hayka o kiertke. Knerounas teopusi — mpuMep B3auMMOACHUCTBUS HIEH U
(aKkTOB B HAYYHOM MMO3HAHUH. METOAbI U3YUCHUS KIETKU.

Kinerka kak nenoctHas xuBasi cucrema. OOline MpU3HAKUA KIETOK: 3aMKHYyTasi Hapy>KHas
MemOpana, moJsiekyibl JJHK kak reneTnueckuil anmapar, CUCTeMa CUHTe3a Oelka.

Tunbel KIETOK: JyKapuoTHYecKass U mpokapuoTuyeckas. (OCOOEHHOCTH CTPOEHUS
npokapuoTuiyeckor kinetku. Kietounas creHka Oaktepuil. CTpoeHHE 3yKapUOTHYECKOU
KJIeTKU. OCHOBHbBIC OTJIMYUSI PACTUTEIBHOM, )KUBOTHON U TPUOHON KIIETKHU.



[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, TJIUKOKAJIUKC, UX (YHKLHUU.
[Inazmatnuyeckas memOpaHa, €€ cBoicTBa M (pyHkuuu. [{uTomiasma U €€ OpraHOUIBI.
OpnomemOpannble  opraHouasl  kietku: OIIC, ammapar [onaboku, JTH30COMBI
[lonmyaBTOHOMHBIE OPraHOMIABI KJIETKW: MHUTOXOHIpHH, Iactuabl. I[Ipomcxoxnenue
MUTOXOHAPUN U mactul. Bunel mnactun. HememOpaHnHble OpraHOU bl KJIETKU: pUOOCOMBI,
KJIETOYHBI LEHTP, LEHTPUOJIA, PECHUYKH, KTyTHKH. DYHKINH OPraHOUIOB KIETKH.
Bxurouenus.

SAnpo — perynstopHbli LeHTp KieTku. CTpoeHue sanapa: saepHas o00sovKa, Kapuomiazma,
XpOMAaTHUH, SAPHIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KJIETKE.
JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

I[I/IaI‘paMMLI: ((PaCHpC)ICJ'IeHI/IG XUMHUUYECKHUX DJIEGMEHTOB B  HEKHBOM mpupoac»,
«PacnpezleneHHe XUMHUYECKUX 3JIEMEHTOB B KMBOM IIpUpoacH».

Tabmumpel u cxembl: «llepuoamdeckas TabnMIla XUMUYECKUX IJIEMEHTOBY», «CTpoeHue
MOJICKYJIBI BOJbI», «buocunre3 Oenka», «CTpoeHHe MoJeKyibl Oenka», «CTpoeHue
dbepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne monexkynsl AT®y», «CtpoeHue
YKapUOTUYECKON KIETKH», «CTpOEHUE >KUBOTHOW KIETKW», «CTpOEHUE pacTUTEIbHOU
KieTkn», «CTpoeHne MpOKApUOTHYECKOW  KIETKW», «CTpoeHue snpa  KIETKH»,
«YTneBoabl», «JIunuabn».

OObopynoBaHHe: CBETOBOH MHUKPOCKOI, OOOpYyIOBaHHWE MJIs TPOBEACHUS HAOIIOICHMIA,
U3MEPCHHI,  JKCIIEPUMEHTOB,  MHKpONpENapaTtbl  PacTUTENBHBIX, JKHUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

JlaGopaTopHble 1 MPaKTUYECKHE PAOOTHI:

JlaGopatopnast pab6ora No 1. «M3ydyeHue KaTaJIUTUYECKOW aKTHBHOCTH (PEpMEHTOB (Ha
pUMepe aMHJIa3bl U KaTalla3bl)y.

JlabopatopHass pabora Ne 2. «M3ydeHue CTpOEHUs KIETOK PACTCHHM, >XUBOTHBIX U
OaxkTepuii Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENapaTax U X OMHUCAHUE.

Tema 4. ’KuzneaeaTeJJbHOCTH KJIETKH.

O6men BemecTB, WM MeTabonusM. Accumwisiius — (TUlacTUYecKuii  oOMeH) U
JTUCCUMUIISINS (SHEPTETUYECKUN OOMEH) — JIBE CTOPOHBI €AMHOTO Tpoliecca MeTaboam3ma.
Posb 3aKk0HOB COXpaHEHUS BEILIECTB U IHEPTUHU B TOHUMAaHUKU META00JIU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOQHBIM U TeTepoTpodHbi. Pomb dhepmeHTOB B 00OMeHe
BEIIECTB U NIPEBPAIEHUN YHEPTUHU B KIIETKE.

®otocunte3. CBeroBas u TeMHOBass (a3bl (orocuHTe3a. Peakuuum ¢oTocuHTE3A.
OddextnBHOCTL QoTOCHMHTE3a. 3HaUeHHEe (OTOCHUHTE3a I KU3HUW Ha 3emie. BrnusHue
yCJIOBUM cpeapl Ha (OTOCHHTE3 M CHOCOOBI TMOBBIIIEHUS €ro MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTEHUH.



XemocuHTe3. XEeMOCHHTE3UpYyIolue OakTepuu. 3HAUCHUE XEMOCHHTe3a JUIs JKM3HU Ha
3emuie.

OHepreTHdecknii OOMEH B  KJeTKe. PacmierieHne  BEIIECTB, BBIACICHHE U
AKKyMYJIMpPOBAaHHE HHEPruM B KIETKE. OTalbl SHEPreTudeckoro oOMeHa. [ nukonwms.
bpoxxenne wu ero Bunmbl. KucrmopomHoe OKHCIEHHWE, WIM KJIETOYHOE JbIXaHHE.
OxucnurensHoe pochopunrpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO0 OOMEHA.

Peakniun wmatpuunoro cuHte3a. ['enermueckas uHpopmanus u JHK. Peamuzanus
reHeTHYeCcKor nH(pOopMaIuu B KiIeTKe. ['eHeTudecKuil KoJ U ero cBOMCTBa. TpaHCKpUIIuUs
— wmatpuunblii cunte3 PHK. Tpancnsiuus — Ouocunres Oenka. OTambl TPaHCISIUH.
Koauposanue amuHokuciot. Posib pubocom B Ouocunrese Oenka.

Heknerounsle popmbl xu3HU — Bupychl. Uctopust otkpbitust Bupycos (. U. VIBaHoBCkuiA).
OcoOEHHOCTH CTpOEHUS U JKM3HEHHOrO IHWKJIa BUpYcoB. bakrtepuodaru. bonesnu
pacTeHuil, >KMBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIe BHpycamMu. Bupyc ummyHoaeduuurta
yenoBeka (BUY) — Bo3Oymurens CIIMJla. OOpaTHast TpaHCKpHUMIMS, peBepTasa u
unTerpasa. [Ipodunaktuka pacrpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:
IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupsizes.

Tabmumet u  cxembl: «Tumbl  nutanus», «Metabonusm»,  «MHUTOXOHIPUSY,
«HepreTuyeckuii ooMen», «Ximopormiacty, «Potocuntesy, «Crpoenue JJHK», «Ctpoenue
u (dyskuuoHupoBaHue reHay, «CuHTe3 Oenka», «['eHeTtmueckuiti koay», «Bupycw,
«baktepuodarnyn, «Ctpoenune u ku3HeHHbIH 1k Bupyca CIIM]/la, OGaktepuodaray,
«Permmkanusa JTHK».

O6opynoBanue: moxaenu-ammmkanun «Y apoenue JIHK u Tpanckpunmms», «buocunres
oenkay, «CTpoeHue KIeTku», Mojaenb cTpykTypsl JJHK.

Tema 5. Pa3aMHoXeHHe M MHIUBHUIYAJbHOE PA3BUTHE OPTaHU3MOB.

Kierounslii 1wk, Wiy SKU3HCHHBIM LMK KieTku. MuTepdaza m murtos. Ilporeccsr,
npoTrekaromue B uaTepdase. Permukarnus — peakuus matpudHoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HA0Op — KapuOTHUT. J(MITONIHBIN U TaITIONIHBIA XPOMOCOMHBIE
HaOopel. XpomaTunabl. lluTonormdyeckne OCHOBBI PAa3MHOXKEHHUS W WHIUBUIYaTbHOTO
Pa3BUTUS OPTAHU3MOB.

JHenenue knetkn — MuTo3. Ctaguu muto3a. IIporecchl, MpoOUCXOAsIIMEe HA Pa3HbIX CTAAUAX
MHTO3a. BHOJIOTHYECKUU CMBICT MUATO3A.

[Iporpammupyemasi TuOENb KIETKUA — arloNTo3.

@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecroioe U MoJoBoe. Buibl 0€cnooro pa3MHOKEHUS:
JICTICHWEe HAJBOE, TMOYKOBAHWE OJHO- M  MHOTOKJIETOYHBIX, CIOpOooOpa3oBaHHE,
BEreTaTUBHOE pa3MHOKEHHE. VMICKyCCTBEHHOE KJIOHUPOBAaHWE OPraHU3MOB, €r0 3HAUYCHHE
JUTSL CEJIEKIIMH.

ITonoBoe Pa3MHOXXCHHEC, CI'0 OTIIUYHA OT OecroJIoro.



Meito3. Cragun wmenosa. IIpomeccsl, nmpoucxopsiine Ha craausx menosa. [loBeaeHue
XpoMmocoMm B Mero3e. Kpoccunrosep. brosiornueckuii CMbICH U 3HAUEHHUE MENO03a.

["ameTorenes — mporiecc 00pa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [1070BBIE KeIe3bl:
CEeMEHHUKH ® sSUYHUKKA. (OOpa3oBaHWE W Pa3BUTHE TMOJOBBIX KIETOK — TaMeT
(cmepmaTto3ouj, SHIEKIETKAa) — crepmaTtoreHe3 U oBoreHe3. OCOOCHHOCTH CTpPOEHUS
SULEKIIETOK U criepmaro3onaoB. OmiogoTBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHUOHAIBLHOE pa3BUTHE (IMOpPHOTEHE3).
Drarbl SMOPHOHAIBHOTO PAa3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX: IPOOJICHUE, TaCTPYIISIIHS,
opra”oreHe3. llocTamOpHoOHambHOE pa3BHTHE. THIBI MOCTIMOPHUOHAIBHOTO PA3BUTHSA:
npsiMoe, HenpsMoe (JIMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC YPOICTRA.

Poct u pasButue pacreHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJ UM
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuipl U cxembl: «@OpMBI pa3MHOXKEHHSI OPTAaHU3MOBY, «J|BOWHOE OILUIOJOTBOPEHHE Y
LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHHE paCTEHUN», «JleleHue KIeTKH
O6akTepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHne XpoMocoMbly, «KeTOUHBIH UK,
«Permmukanus  JIHK», «Mwuto3z», «Meno3», «lIpsmoe u HemnpsMoe pa3BUTHUEY,
«"aMeToreHe3 y MIIEKOMUTAOIINX U YeI0BeKay, « OCHOBHBIE CTAIMM OHTOI'€HE3A.

O6opynoBaHue: MHKPOCKOI, MuUKporpenaparbl «CrepMaTo30uasl MIICKOIMUTAIONIETOY,
«SslinekieTka MIIEKONUTAaromero», «Kapuokunes B KieTKax KOpeEIIKa JyKa», MarHUTHas
Moeb-antuKanus «Jlenenue kinetku», Mmoaensb JIHK, momens Metadaznoit XpoMOCOMBI.

JlaGopaTopHble 1 MPaAKTUYECKHE PAOOTHI:

Jlabopatopnas pabota Ne 3. «Habmonenne MuTo3a B KJIE€TKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenaparaxy.

JlaGopatopHast pabota No 4. «U3yueHue CTpOEHHs TOJNOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpEenapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

IIpenmer u 3amaum reHeTuku. Mcropust pasBuTHS TeHETUKHA. Ponp 1nuronoruu u
AMOPHUOJIOTUU B CTAHOBIICHUU TEHETHKU. BKiag pocCHMUCKHX U 3apyOeKHBIX yYEHBIX B
pa3BUTHE TEHETUKH. MEeTOoAbl TEHETUKH (THOPHUIIONIOTHYECKUH, IUTOTEHETUYECKUH,
MOJEKYIsipHO-TeHeTHYecKuil). OCHOBHbIE  TIE€HETUYECKHE TMOHATHS. [ 'eHeTmyeckas
CHMBOJIMKA, UCITOJIb3yeMasl B CXEMAaX CKPEIIMBAHHM.

3aKOHOMEPHOCTH  HACIIEIOBaHMSI  TMPU3HAKOB, ycTaHoBieHHble [.  MenaeneM.
MonorubpuHoe CKpenmBaHue. 3aKOH eauHooOpaswsi THOPUIOB TEPBOTO TOKOJICHHS.
[IpaBusio AOMUHUpOBaHUS. 3aKOH paCIICTUICHUS NMPU3HAKOB. ['MMOTE3a 4YMCTOTHI ramer.
[TonHOE M HEMOJIHOE TOMUHUPOBAHHUE.

JluruOpuaHoe  CKpeliuBaHWEe. 3aKOH  HE3aBUCHMOTO  HAcJeJOBaHUS  IPHU3HAKOB.
[uToreneTnueckune OCHOBBI JTUTHOPUHOTO CKpELIUBaHMUS. AHanuzupyoliee



ckpemuBaHue. lVcmonp30oBaHWE aAHATM3UPYIOMIETO CKPEIIMBAHUS IS OTPEISICHUS
TE€HOTHUIIA OCOOH.

CuenneHHoe HacineqoBaHue mnpu3HakoB. Pab6ora T. Moprana 1o CIEIEHHOMY
HACJIEIOBAaHUIO 'eHOB. Hapymenue cueruieHus TeHOB B pe3ynbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOPHS HACTEICTBEHHOCTH. | €eHETHUEeCKHE KapThl.

I'enetuka noia. XpOMOCOMHOG OIIpCACICHUC I10JIA. AYTOCOMBI M IIOJIOBBIC XPOMOCOMEI.
I'omorameTHsle U T CTCPOTraMCTHBIC OpraHU3MBbI. HacnenoBanue ITPU3HAKOB, CHCIIJICHHBIX C
IIOJIOM.

N3MEeHUYMBOCTb. BI/II[BI U3MCHYHMBOCTHU:. HCHACJIICACTBCHHAA W HACJIICACTBCHHA. Ponb CpCabl
B HeHaCHCHCTBCHHOﬁ NU3MCHYUBOCTHU. XapaKTepI/ICTI/IKa MOI[H(i)HK&HI/IOHHOfI N3MCHYHUBOCTH.
BapPIaLII/IOHHBIﬁ paa )51 BapHallMOHHAA KpuBasd. HopMa peaKnunuun IMPpU3HaKa.
KommuecTBeHHBIE M KayeCTBCHHBIC INPpU3HAKW W HUX HOPMaA PCAKIUMU. CBoiicTBa
MOIII/I(I)HKaLIHOHHOﬁ U3MCHYHMBOCTHU.

HacnencrBenHnasi, uiu reHoOTHNHYECKas, U3MEHYMBOCTb. KOMOMHATHBHAS H3MEHYUBOCTD.
Meiio3 ¥ MONOBOM TpPOIECC — OCHOBA KOMOWHATMBHOW HM3MEHUYMBOCTU. MyTalmoHHas
n3MeHunBocTh. Kiaccudukanus myranuid: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIe. YacToTa u
OpUYMHBI  MyTanuid. MyrareHHsle (akTopbl. 3aKOH T'OMOJOTHYECKUX pAJIOB B
HaciyeacTBeHHoM u3menunsocty H. M. BaBunosa.

BHG}I,HepHa}I HaCJICACTBCHHOCTb U H3MCHUYHNBOCTD.

I'enetnka uyenmoBeka. Kapuotun denoBeka. OCHOBHbIE METOJbl TEHETUKH YEJIOBEKA:
reHeaJoTUUeCKui, OJIM3HEIOBBIA, ITUTOTCHETHYECKUM, OMOXUMUYECKHH, MOJIEKYJISIPHO-
reHetndeckuii. COBpeMEHHOE ONpeJCICHNE TeHOTHUIA: TTOJTHOI€HOMHOE CEKBEHHPOBAHMUE,
TCHOTUIIUPOBaHUE, B TOM urciie ¢ momoinblio [11[P-ananu3a. HacnencrBennsie 3ab60aeBanms
YeJloBeKa: T'eHHble OoJie3HH, OOJIe3HM C HACICACTBEHHOH MPEeApaCIONOKEHHOCTHIO,
XpoMocoMHbIe 0ose3Hu. ComaTHYeCKHe W TeHepaThBHbIE MyTalud. CTBOJIOBBIE KJIETKH.
[IpuHuumel  370poBOTO  00pa3a JKWU3HU, JUATHOCTHKU, TMNPOPUIAKTHKA € JICUCHHUS
IreHEeTHYECKNX  OoJyie3Held.  MenuKo-reHeTHUYeCKOe  KOHCYJIhTHPOBaHWE.  3HAYCHHUE
MEJIUIIMHCKON TEHETUKH B TPEJOTBPAIICHWM M JICUEHWH T'e€HETUYECKHUX 3a00JeBaHMI
YeJI0BEeKa.

JdemoHncTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEUIMBAHME U €ro IIUTOTEHETHYECKas OCHOBay,
«3aKOH pacHIeIUVIEHUsI M €ro LHUTOIN€HEeTUYEeCKas OCHOBa», «3aKOH YHUCTOTHI TaMeTy,
«lurubpugnoe ckpemmBanuey, «lluromornyeckre 0OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSY,
«Meio3», «B3auMoneicTBre aUIeNIbHBIX TE€HOBY», «l €HeTHYeCKHe KapThl PACTEHHM,
’KUBOTHBIX U 4YeyloBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEIOBAHMUS,
CLUEIUIEHHOTO C MOoJIOM», «KapuoTumbl yemoBeka W KUBOTHBIX», «BHIbI N3MEHUYMBOCTHY,
«MoaudukanmonHass ”3BAMEHYMBOCTHY, «HacienoBanue pesyc-pakropa», «['eHeTuka rpynn
KpOBW», «MyTalHOHHAsI U3MEHYUBOCTbY.



ObopynoBanue: MoJenu-amminkanuu «MoHoruOpuaHoe ckpemuBanue», «HemnomnHoe
JOMHHHUpPOBaHUE», «lurudpuanoe ckpenmBanue», «llepekpéct XpoMocom», MUKPOCKOI U
Mukponpenapat «Jlpozoduna» (Hopma, MyTauuu (OpMBI KpPBUIEB M OKpPAcKd Tena),
repOapuii «['opox MoCceBHOI.

JlaGopaTopHble 1 NPaAKTUYECKHE PA0OTHI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yibTaTOB MOHOTUOPUIHOTO M JAUTHOPUIHOTO
CKpEIIMBaHUS y TPO30(Q Ul Ha TOTOBBIX MUKPOIIPEIIapaTax.

Jlaboparopnas pabora Ne 6. «M3yyenue MoauduKallMOHHOW W3MEHYUBOCTH, MTOCTPOCHHE
BAPUALMOHHOIO PAJla U BApUALIMOHHON KPUBOW».

JlaGopatopHass paGora Ne 7. «AnHanmu3 wmyTaumid y JApo30@uibl Ha TOTOBBIX
MUKpOTpenapaTax.

[Ipaktuueckas padora Ne 2. «CocTaBieHre U aHaJIU3 POAOCIOBHBIX YEJIOBEKA.
Tema 7. Cenexknusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka M MPOLECC. 3apOKICHUE CEIEKIMHU M JoMecTukanusa. Yuenue H. W
BaBuioBa 0 1eHTpax MpPOUCXOXKIEHUS U MHOT000pasusi KyJbTYpHbIX pacTeHuil. LleHTpbl
IPOUCXOKAECHUS TOMAIIHUX KUBOTHBIX. COPT, MOpPOAA, LITAMM.

CoBpeMeHHBIE METOJBI CeNeKIMU. MacCoBbIi M WHAWBUYATIbHBI OTOOPBI B CEJICKIIUH
pacteHuil M KUBOTHBIX. OIleHKa SKcTepbepa. bIM3KOPOJICTBEHHOE CKpEUIMBAHUE —
uHOpuauHT. Yncras nuHus. CKpeuMBaHUE YHUCTBHIX JUHUN. ['eTepo3uc, Wiaum rudpumHas
cuna. HeponctBeHHoe ckpemuBaHue — ayTOpuauHr. OtnanéHHas ruOpuguzanus u eé
ycriexu. VIcKycCTBEHHBIN MyTareHe3 M MOJIy4eHHE MOJUIUIONAOB. JIOCTHKEHUSI CEeNIEKIIUU
pacTeHuil, >KUBOTHBIX U MUKPOOPTAaHU3MOB.

buorexHonoruss kak oOTpacib NPOU3BOACTBA. ['€HHAas WHXKEHEpHUs. OTambl CO3/IaHUS
pekomOuHanTHOM JIHK 1 Tpancrenusix opranusmoB. Kierounas nmxenepus. Kierounsie
KYJIbTYPBI. MUKpPOKIIOHATBHOE Pa3MHOXECHUE pacTeHHM. Knonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO03MCTBEHHBIX OPraHU3MOB. JKOJOTHUECKNE U ITUYECKHE
npoosiembl. [MO — reHeTrueckn MOIU(DUITMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauuu:
IToptpetsr: H. Y. Basunos, 1. B. Muuypums, I'. /{. Kapneuenko, M. @. IBaHOB.

Tabnmuuet 1 cxembl: kapTa «LIeHTpBI TPOUCXOXKIAEHUS W MHOTO00pa3us KyJIbTYPHBIX
pactenuit», «llopoasl OOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pPacTEHUI,
«Otnanéanas rubpuausanus», «Padbotel akagemuka M. ®. MBanoBay, «llomummonamsy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsle KYJbTYpbI u KJIOHUPOBAHUEY,
«KoHcTpynpoBaHue U NEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHHe: MYJSDKH IIOJOB M KOPHEIUIOAOB JIHUKUX (OPM H KYJIBTYPHBIX COPTOB
pactenui, repoapuii «CenbCKOX03IUCTBEHHBIC PACTCHUSY.

JlaGopaTopHblie U MPpaKTHYECKHUE PA0OTHI:



Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHUKEHHUS CENEeKIIMU pPACTeHUN M >KUBOTHBIX (HA

CEJICKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA YYacTOK,
TEIUIMYHOE X0341CTBO, TAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

B

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA [TPOI' PAMMBI 110
BNOJIOI'MN HA BA3OBOM YPOBHE CPEJIHEI'O OBLLIEI'O
OBPA30OBAHUIA

Cornacao ®I'OC COOQ, ycraHaBiuBarTCa TpeOOBAHUS K pe3ybTaTaM OCBOCHHUS
00y4JaromuMHCs IPOrpaMM CPeTHET0 00111ero 00pa30BaHus : TUIYHOCTHBIM,
METaNpeAMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKType TMYHOCTHBIX PE3YIBTATOB OCBOEHHUS NpeamMeTa «buosnorus»
BBIJICJIEHBI CJIEAYIOLINE COCTABIISIIOIINE: OCO3HAHUE 00YYaIOIIMMHUCA POCCUNCKON
IPaKIaHCKON UIEHTUYHOCTH — TOTOBHOCTU K CAMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U
CaMOOIPE/IEIICHUI0, HAINYNE MOTHUBALUHU K O0YyUEHHUIO OMOJIOTHH, LIEJICHAIIPaBIEHHOE
pa3BUTHE BHYTPEHHUX YOCKICHUIM TUYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIUN pa3BUTHsI OMOJIOTMYECKOT0 3HAHUSI, TOTOBHOCTh M CIIOCOOHOCTh
00y4aromuXcs PyKOBOJICTBOBATHCS B CBOCH JI€SITEIIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, IPUCYILIUMHU CUCTEME OMOJIOTHYECKOI0 00pa30BaHUsl, HaJITUUNe
HKOJIOTUYECKOTO MPABOCO3HAHHUS, CIOCOOHOCTH CTaBUTh LI€JIM U CTPOUTH KU3HEHHBIE
IUIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «buonorus» 10CTUraroTCs B
€MHCTBE YU4ECOHOUM M BOCIIUTATEIbHON NEATEIbHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMHU
POCCUMCKUMU COLMOKYIBTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMH, IPUHATHIMHU B OOIIIECTBE NMPABIIIAMHU U HOPMaMU MTOBEJICHUS U
CIOCOOCTBYIOT IIpoIiecCaM CaMOIIO3HAHUS, CAMOBOCTIMTAHUS U CAMOPA3BUTHSI, Pa3BUTHS
BHYTPEHHEMN MO3UIINH JIMYHOCTH, MATPUOTU3MA, YBAKCHUS K 3aKOHY U MPABOMOPSIIKY,
YeJIOBEKY TPY/la U CTapIIeMy ITOKOJICHHUIO, B3aMMHOTO YBaXKEHHUsI, OepeKHOTO
OTHOIICHUA K KyJIbTYPHOMY HACJIEIUIO U TPAAULIMAM MHOTOHALIMOHAJIBHOTO HAPOa
Poccuiickoit @enepannu, NpUpoOIe U OKPYKAOIIEH Cpee.

JIM4HOCTHBIC Pe3yJbTaThl OCBOCHHUS YUeOHOTO IpeaMeTa «bromorusi»
JOJDKHBI OTPa)KaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOMIUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH MO3UIIMEH JTMYHOCTH, CHCTEMOU IIEHHOCTHBIX
OpHMEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHUN, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCUHCKOTO 00IIEeCTBA, PACIIUPEHUE KU3HEHHOTO OMbITA U OIbITa
NEeSITEIbHOCTH B MPOLIECCE peaTn3aliyi OCHOBHBIX HAMPABICHU BOCIUTATEIbHOM
NEeSITeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaIaHCKOT0 BOCTIUTAHUS:

c(hOpMUPOBAHHOCTb IPAKAAHCKON MO3UIIMK 00YUYaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'0O 4JIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEN, YBOXKEHUE
3aKOHA U MPaBOMOPSIIKA;

TOTOBHOCTb K COBMECTHOU TBOp‘-ICCKOfI ACATCIIbHOCTH ITPU CO3AaHUHN
y‘IC6HBIX IMIPOCKTOB, PpCHICHNN y‘—Ie6HBIX U ITIO3HAaBATCIIBHBIX 3a4a4, BBITIOJTHCHHUHA
OMOJIOTMYECKUX 9KCIICPUMCHTOB;

CIOCOOHOCTD OMpPEAEIATh COOCTBEHHYIO MO3UIIMIO TTO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM )XKU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOEXKACHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B MPOLIECCE COBMECTHOT'O BHITIOJITHECHUS
y4eOHBIX, TO3HABATEILHBIX U UCCIICIOBATEIILCKUX 3aJ1a4, YBAXKUTEILHOT'O OTHOIIIECHUS K
MHEHHIO OTITOHEHTOB MPU 00CYKJIEHUH CTIOPHBIX BOTIPOCOB OUOJIOTUUECKOTO
COAEpKaAHUS;

TOTOBHOCTh K TyMaHUTapHOM U BOJOHTEPCKOM AEATEIBbHOCTH;
2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaKTaHCKON MACHTUIHOCTH, TAaTPUOTU3MA,
YBa)KEHHUS K CBOEMY HapOAay, YyBCTBA OTBETCTBEHHOCTH nepen PonHOM, rop1ocTy 3a
CBOM Kpau, CBOO PoauHYy, CBOM S3bIK U KYJIBTYPY, IIPOLIJIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuu;

HNCHHOCTHOC OTHOMICHUC K IIPUPOJHOMY HACJICINIO U ITAMATHUKAM IIPHUPOABI,
JOCTHIXKCHUAM Poccun B HAaYKC, UCKYCCTBC, CIIOPTC, TCXHOJIOTHUAX, TPYAC,

CITOCOOHOCTP OIEHMBATDH BKJIAJ] POCCHMUCKUX YUEHBIX B CTAHOBJIICHUE U
pa3BuTHE OHMOJIOTHH, TOHUMAHKS 3HAYCHHS OMOJIOTHH B IMIO3HAHUHU 3aKOHOB IIPUPOJIBI, B
’KU3HM YEJIOBEKa U COBPEMEHHOT'O OOIIeCTBa;

ujcitHas yoe 1IEHHOCTh, TOTOBHOCTh K CITY)KEHHUIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HApOa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHbBIE PEUICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POIAUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS IECHHOCTEH CEMEMHOMN )KM3HU B COOTBETCTBUH C TPAIUIASIMU
HaponoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS



ACTETUYECKOE OTHOLLEHUE K MUPY, BKIIIOUYasl 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIECHUH;

IMIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU MIPUPOIBI U €€ IEHHOCTH;

IFOTOBHOCTB K CaMOBBIPA)KCHUIO B PAa3HbIX BUJIAaX HCKYCCTBA, CTPEMJIICHUC ITPOABIIATH
KadycCTBa TBOpquKOI\/’I JIUYHOCTH,

5) pusnyeckoro BocnuTaHusi, YOPMHUPOBAHMS KYJIbTYPbI 310POBbS U
IMOLMOHAIBLHOIO 0J1Ar OOy YU :

MOHUMAHUE U peasii3aius 3J0pOBOTro U 0€30MacHOro 00pasza KU3HU
(310pOBOE MUTAHKE, COOJIIOICHUE TUTHCHHYECKUX MTPaBUJI U HOPM, COQTAaHCHUPOBAHHBIH
PEXKHM 3aHATUN U OTIIBIXA, PETYJIsipHas (PU3HUECKasi aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOT'O ¥ KOMIICTCHTHOT'O OTHOIIICHHS K COOCTBEHHOMY (DM3UYECKOMY U
NICUXHYECKOMY 3/I0POBBIO;

MOHUMAHHC NCHHOCTHU IMPAaBHUJI MHAWBUYAJIbHOT'O U KOJIJICKTUBHOI'O
0e30ImacHOTo MOBCACHUA B CUTYAlIUAX, YI'POXKAOIINX 3J0POBbIO U JKU3HU HIO)IGI;'I;

OCO3HaHHE MOCJIEACTBUI U HENPUATUS BPEIHBIX MTPUBBIUEK (YITOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS
TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTH K aKTMBHOM ACATCIIBHOCTU TEXHOJIOTHYECKON M COLMAJIbHOM
HaIIpaBJICHHOCTH, CITOCOOHOCTH HWHUIUUPOBATDH, INIAHUPOBATb U CAMOCTOATCIIBHO
BBIIIOJIHATD TAKYIO ACATCIIBHOCTD,

MHTEPEC K Pa3INIHBIM cepaM MpodecCHoOHaTFHON NesTeIbHOCTH, YMCHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THY€eCKOr0 BOCTIUTAHUS:

AKOJIOTMYECKU 11eTIeCO000pa3HOe OTHOUIEHUE K TPUPOJIE KAaK UCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIIEHUE YPOBHS SKOJOTUYECKON KYJIbTYPhI: MPUOOPETEHUE OTBITA
IJIAHUPOBAHUS TOCTYNIKOB M OLIEHKH UX BO3MOKHBIX MOCJIEACTBUM ISl OKPY KAIOILIEH
Cpenpl;

OCO3HAHHUE II100ATBHOTO XapaKTepa 3KOJIOrHYECKUX MPoOieM U MyTeH hx
peLICHUS;

CIOCOOHOCTh UCTOJIB30BATh MPUOOPETAEMBIE TTPU U3YUEHUN OMOJIOTUN
3HaHUS U YMEHUS MPU PELICHUH MPOOJIeM, CBA3aHHBIX C PAlIMOHAIBHBIM
MIPUPOJIONOIB30BaHUEM (COOJIIOICHUE TTPaBUII ITOBEJICHUS B PUPOJIE, HAIPABICHHBIX HA
COXpaHEHHE PaBHOBECHUS B IKOCUCTEMAaX, OXPaHy BHUJIOB, 3KOCUCTEM, Ouocdepsl);



AKTUBHOE HENPUATHE IEUCTBUN, IPUHOCAILIUX BPEL OKPYKAIOIIEH
MPUPOAHON Cpesie, YMEHUE TPOTrHO3UPOBATH HEOJIATONPUATHBIE 3KOJIOTMUECKHE
MIOCIIEACTBUS NPEANPUHUMACMBIX JEUCTBUMN U IIPEIOTBPALLATH UX;

HaJIM4IKUC PA3BUTOTO 9KOJIOTUYCCKOI'0 MBIIIJICHUS, YKOJIOTMYECKOMN KYJIbTYPBHI,
OIIbITa ACATCIIbHOCTHU AKOJIOTHYECKOMN HaImpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCA
MU B HO3HaBaTCHBHOﬁ, KOMMyHHK&TPIBHOfI u COI_[I/IaJ'IBHOI\/'I IMPaKTHUKE, TOTOBHOCTH K
Y4aCTHUIO B HpaKTI/I‘IeCKOﬁ ACATCIIBPHOCTU AKOJOTHYECKOU HaIIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOopMUPOBAHHOCTH MUPOBO33PEHMUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O HA IHAJIOTE
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBCPIICHCTBOBAHUC SI3BIKOBOM M YUTATEIILCKOM KYJbTYPHI KaK CpCACTBa
BSaHMOHeﬁCTBHH MCIKAY JIIOAbMU U IMO3HAHUA MHUPA,

ITOHUMAaHHUC CHGIII/I(i)I/IKI/I OMOJIOTHH KaK HAayYKH, OCO3HAHUA ec poJikt B
(1)OpMI/IpOBaHI/II/I pPAaduOHAJIBHOI'O HAYYHOI'O MBINIJICHUA, CO3JaHUH CJIIOCTHOT'O
MpeaACTaBJICHHA 00 OKpPYyZKaromeM MHUPE KakK 0 CIMHCTBC IIPUPObI, YCJIIOBCKA U O6IIICCTBa,
B ITO3HAHWH ITPUPOAHBIX SaKOHOMepHOCTCﬁ " pCIICHUN HpO6H€M COXpaHCHUA
IMPUPOAHOI'O PAaBHOBCCHUA,

yOeXKIEHHOCTHh B 3HAUUMOCTH OMOJIOTHH [T COBPEMEHHOM IMBIIIM3AIUU:
oOecrieueHus HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3IaHUE MEePCIIEKTUBHBIX
OMOTEXHOJIOTH, CITIOCOOHBIX PeIIaTh PECYPCHBIE TPOOIEMBI PA3BUTHI YE€TIOBEUYECTBA,
MOMCKA MyTel BBIX0/Ia U3 II100ATBHBIX IKOJIOTHUYECKUX MPoOJIeM U o0ecrieueHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHATBLHOMY UCIIOJIb30BAaHUIO MIPUPOIHBIX
pecypcoB U GOpPMHUPOBAHUIO HOBBIX CTaHAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B TIOJYYCHUH OUOJIOTUYECKUX 3HAHUN B LIEIISX
MOBBIIICHUS OOIIEH KYJIbTYphI, €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, KaK COCTaBHOM
JacTu (PYHKITMOHAIBHON IPaMOTHOCTH 00 y4Jaronuxcs, GopMUPYyEeMOi TPH U3YUCHU N
OHOJIOTHH;

IIOHMMAaHUE CYIIHOCTU METOJ0B MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, ClIOCOOHOCTH MCIOJIH30BATh MOJydaeMble 3HAHUS I aHAIN3a U 00bICHEHHUS
SIBJIEHUM OKPY KAIOIIErO0 MUPA U MPOUCXOAAIINX B HEM U3MEHECHUH, YMEHUE JEIaTh
000CHOBaHHBIC 3aKITIOYCHUS HA OCHOBE HayYHBIX ()aKTOB U UMEIOIIMUXCS JAHHBIX C
LEJIBIO TTOJTYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CAMOCTOSITEILHO MCITOJB30BATh OMOJIOTHUYSCKHUE 3SHAHUS JJIsL
pCUICHUA HpO6HCM B PCAJIbHBIX ) KU3HCHHBIX CUTYalIUAX,

OCO3HAaHHC ICHHOCTHU HEly‘—IHOfI ACATCIbHOCTH, TOTOBHOCTb OCYIICCTBIIATD
IMPOCKTHYIO KU UCCICA0BATCIILCKYIO ACATCIbHOCTD MHANBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTB K HEMPEPHIBHOMY 00OPa30BAHUIO U
caM0o00Opa30BaHHUIO, K AKTUBHOMY MOJIYYEHHUIO HOBBIX 3HAHUI 110 OMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS YUeOHOTO npeameTa «bromorusy
BKJTFOYAIOT: 3HAYUMBIC JIJIs1 (DOPMHUPOBAHHSI MUPOBO33PECHUS 00yUaFOIIHXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) O0IIEHAYYHBIE TTOHSTHSI, OTPAKAIOIIIHEC
IIEJIOCTHOCTh HAyYHOH KapTUHBI MUpa U CHEIU(PUKY METOI0B ITO3HAHHMS, HCTIOIb3YEMBIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS, IBJICHHUE, MPOIIECC, CHCTEMa, HAYJIHBIN
(dakT, TPUHITUI, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBAaHNE,
HaOJIO/ICHNE, U3MEPECHHE, SKCTICPUMEHT U JPYTHX), YHUBEPCATbHBIC YUCOHBIC NEHCTBUS
(mo3HaBaTeNbHBIC, KOMMYHHUKATHBHBIC, PETYISATUBHBIE), 00CCIICUHBAIOIITHE
dbopMupoBaHue G YHKIIMOHATHLHOW TPAMOTHOCTH M COIMATILHON KOMITCTEHIIUH
00y4Jaromuxcs, CiocoOHOCTh 00YUYAIOIINXCS UCTIOIB30BaTh OCBOCHHBIC
MEXTUCIMIUIMHAPHBIC, MUPOBO33PEHUYCCKHUE 3HAHUS U YHUBEPCAJIbHBIC YICOHBIC
JICHCTBUS B ITO3HABATEIILHON U COIMAILHON TIPAKTHKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOEHHUS MPOrpaMMBbl CpeTHEro 00111ero 0opa3oBaHus
JOJIKHBI OTPayKaTh:

OsJjiajeHne YHHBEPCATbHBIMH YU4eOHBIMH MO3HABATEIbLHBIMH 1€l CTBUSIMU:
1) 6a30BbIe JJOrHYeCKHE JeCTBHS:

CaMOCTOSATEIHLHO (POPMYIMPOBAThH U aKTyaIHU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI IOTUYECKOTO MBIITUICHUS
(ananu3za, cuHTE3a, CPAaBHEHMSI, KIIaCCU(PUKAIINU, 0000IIECHHS ), pACKPHIBATH CMBICI
OMOJOTUYECKUX MOHATHH (BBIICISATH UX XapaKTepHbIE TPU3HAKH, YCTAHABIUBATDH CBS3U C
JIPYTUMH MOHATHUSIMH);

OIIPCACIIATDL LCIN ACATCIbHOCTH, 3aaBas IApaMCETPhl U KPUTCPHUHU UX
AOCTHIKCHUA, COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJIICHHBIMHU ILCJISIMU,

UCITOJIH30BaTh OMOJIOTHYECKUE MTOHATHS ISl OOBICHEHUS (PAKTOB U SBICHUIN
YKUBOM MPUPOBI;

CTPOUTH JIOTUUECKHE pacCy ACHUS (MHIYKTUBHBIE, NE€AyKTUBHbIE, [10
AHAJIOTHUH ), BBISBIISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX,
(GbopMyIHpPOBaTH BHIBOBI U 3aAKITIOYCHHUS;

IIPUMEHSATH CXEMHO-MO/JIEJIBHBIE CPEACTBA JJISI IPEACTABICHUS
CYILIECTBEHHBIX CBSI3€H U OTHOILICHHUI B U3y4aeMbIX OMOJIOTMYECKUX O0BEKTaX, a TAKKe
MPOTUBOPEYHI PA3HOTO POJIA, BBISIBICHHBIX B PA3TUYHBIX HHPOPMAITMOHHBIX
HWCTOYHHKAX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIIUXCS
MAaTepUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBEI B ACATCIbHOCTDL, OICHNBATH COOTBCTCTBUC PE3YJIbTATOB
oejsiM, OOCHHUBATb PUCKHU HOCHGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAUHUPOBATH U BHITIOIHATH pabOTy B YCIOBUSIX PEaIbHOT'0, BUPTYaJIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;



Pa3sBUBATh KPCATHBHOC MBIIIIJICHUC ITPU PCIICHUUN JKU3HCHHBIX HpO6JICM.

2) 6azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJIETh HABBIKAMHU YUEOHO-UCCIIEA0BATEILCKONU U MMPOEKTHOU JIESITEIbHOCTH,
HaBBIKAMU pa3pelieHus Ipo0eM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO PA3JIMUYHbIX METO/IOB
TTO3HAHMUS;

HCITOJIB30BAaTh Pa3JIMYHBIC BUAbI ACATCIbHOCTH I10 ITOJTYYCHHUIO HOBOT'O
3HaHUsA, €TO MHTCPIPETALIUN, HpeO6pa3OBaHI/IIO U IPUMCHCHUIO B y‘le6HBIX cuTyauusx, B
TOM YHUCJIC IIPpU CO3JaHNHN yqe6HBIX 1 COIMAJIBHBIX IIPOCKTOB;

(I)OpMI/IpOBaTB Hay‘lH]'::Iﬁ THUII MBIIIIJICHUA, BJIaACTDb HaquOﬁ TepMHHOHOFHeﬁ,
KIHOYCBBIMU IIOHATHUAMHA U MCTOdaMU,

CTaBUTh U (GOPMYIMPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBA3U U aKTyallM3UpOBaTh 3a/1a4y,
BBIJIBUTaTh TUIIOTE3Y €€ pEelIEHNs, HAXOAUTh apIYMEHTHI JJIs1 JOKa3aTEIbCTBA CBOMX
YTBEPKAECHUH, 3a1aBaTh NapaMETPbl U KPUTEPUU PELICHUS;

AHAJIM3UPOBATH MMOJIYYCHHBIC B XOAC PCIICHUA 3a/1a4H PC3YJIbTAThI,
KPUTHUYCCKHU OLICHUBATHL UX NOCTOBCPHOCTD, IIPOTHO3UPOBATh NI3MCHCHUC B HOBbIX
YCIIOBUAX;

AaBaTbh OICHKY HOBBIM CUTYyaAllUAM, OLICHUBATH HpHO6p€TéHHBIﬁ OIIBIT,

OCYIIECTBIISITH IIeJICHANPABIEHHBIN MOUCK MEepEeHoca CPeJICTB U CITIOCOOOB
JENCTBUS B MPOPECCUOHATIBHYIO CPELY;

YMETh MEPEHOCUTH 3HAHUA B MIO3HABATEIBHYIO M MPAKTHYECKYIO 00JIaCcTH
KU3HEICIATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIABUT'aTh HOBBIC UACH, IIPCJIATaTh OPUTUHAJIBHBIC ITIOAXO0AbI U PCIHICHUA,
CTaBHUTb HpO6J’ICMBI H 3a1a9i, JOITYCKAIOMNC aJIbTCPHATUBHBIC PCIICHUA.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3TMUHBIX HCTOYHUKAX MHGOPMAINH (TEKCTE YIEOHOTO
MoCcOOus1, HAYYHO-TIOMYJISIPHON JTUTEPATYpEe, ONOIOTHUECKUX CIOBAPSIX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEpHETE), aHATM3UPOBATh HHHOPMAITUIO PA3THIHBIX
BUJIOB ¥ ()OPM TMIPEJCTABICHHS, KDUTHYECKHU OIICHUBATH €€ JIOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

dbopMyITHPOBATH 3aIIPOCH U MPUMEHSTH Pa3IMYHBIC METOBI IPH ITOUCKE U
otbope Omostornueckoi nHpopMau, He0OXOAUMO IS BBITIOJHCHUS YIeOHBIX 3a]1a4;

MpUOOPETaTh OMBIT UCIOIB30BaHUS HHPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPILIEHCTBOBATH KYJIBTYPY aKTHBHOT'O MUCIIOJIb30BAHUS PAa3IUUHBIX
ITOUCKOBBIX CHCTEM;



CaMOCTOSTEIBHO BBIOMPATh ONTUMAJIbHYIO (POPMY MpeCTaBICHUS
Ounonornyeckoil ”HPopMalKK (CXeMbl, FpapuKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U

Jpyroe);

MCITI0JIb30BaTh HAYYHBIH S3bIK B KAUE€CTBE CPEJCTBA IPHU padboTe ¢
Ounonornyeckoil HHpopMalKe: NPUMEHITh XUMUYECKUE, (PU3nUYecKue u
MaTeMaTUYeCKre 3HAKU U CUMBOJIbI, (POpMYIIbl, a0OpeBUATYPY, HOMEHKIIATYPY,
UCII0JIb30BaTh ¥ MPe0Opa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATTISIAHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHMSI U 3aIIUTHI HH(DOpPMAIINH,
nH(pOpPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OsJjiajieHHe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH 1€ CTBHSIMM:
1) o6omenue:

OCYHIECTBIISITh KOMMYHHUKAILIUU BO BCeX chepax KU3HH, aKTUBHO Y4aCTBOBATh
B JMaJIOre WK JUCKYCCHUH MO CYIIECTBY 00CYyX)aaeMoil TeMbl (YMEHHE 3a7aBaTh
BOMPOCHI, BHICKA3bIBATh CYKJICHUSI OTHOCUTENILHO BBIMOJHEHUS MIpeajiaraeMoi 3a1auu,
YUUTBHIBATh HHTEPECHI U COTJIACOBAHHOCTD MO3UIIMNA IPYTUX YYACTHUKOB JUAOra WK
JTUCKYCCHH);

pacCiio3HaBaTb H€B€p6aHBHBI€ CpeacCTBa O6IIICHI/ISI, ITIOHUMAThb 3HAYCHUC
COMAJIBHBIX 3HAKOB, IIPCAIIOCHIIOK BO3HUKHOBCHUA KOH(bJ'II/IKTHBIX CHTyaHHﬁ, YMCTb
CMATYAaTh KOH(bJII/IKTBI N BCCTHU IICPCTOBOPLI;

BJIQ/IETh PA3IMYHBIMU CTIOCOOAMH OOIICHUS U B3aUMOJIEHCTBUS, TOHUMATh
HaMEPEeHUs APYTUX JIIOJICH, MPOSIBIISITh YBAXKUTEIIBHOE OTHOIIIEHUE K COOECeTHUKY U B
KOppeKTHOU hopme GOpMyIHPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOK TOUKY 3pEHUs C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

TIOHMMATh ¥ MCIIOJIB30BATh MMPEHMYIIIECTBA KOMaHIHOW U WHIMBHIYAIbHOM
paboOTHI NPH PEIICHUN OMOJIOTHIECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOCHCTBUS MIPH PEUICHUU yU4eOHOM 3a/1a4u;
BBIOMPATh TEMATUKYy U METOJ/Ibl COBMECTHBIX JCHCTBUH C YUYETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)KJI0TO WICHA KOJIJICKTHBA;

MPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTaHU30BbIBATh U
KOOPJIMHUPOBATH AECUCTBHS MO €€ JOCTHXKEHUIO: COCTABIISATH IUIaH JICUCTBUH,
pacnpenensaTh PoJiM C y4ETOM MHEHUN YYACTHUKOB, 0OCYKJIaTh PE3yJbTaThl COBMECTHOM
paboThI;

OLICHUBATh KAYECTBO CBOETO BKJIAJa U KAXKJIOTO yYaCTHHUKA KOMaH/Ibl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIC IIPOCKTHI, ONCHUBATDb UACHU C IIO3MIIMHU HOBU3HBI,
OPUIMHAJIBbHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYIICCTBJIATH ITO3UTUBHOC CTPATCTUICCKOC IIOBECACHUC B PA3JIMYHBIX
CUTyaluiaX, IIPOABJIATE TBOPUYCCTBO U B006pa)KCHI/IC, OBITH HWHHUIIMATUBHBIM.



OnJiaieHHe YHUBEPCAJIbHBIMYU PETYJISITHBHBIMH J1€HCTBUSIMU:
1) camoopraHu3zamms:

HCITOJIE30BaTh OMOJIOTHUECKHE 3HAHUS JJIA BBISIBJICHU S HpO6J'IeM n ux
peICHUS B ) KUSHCHHBIX U y‘—IC6HBIX CUTyal X,

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU LIEJIEBbIE U CMBICIOBbBIE
YCTAaHOBKH B CBOMX JIEUCTBUSIX U MOCTYIKAaX [0 OTHOIIEHUIO K )KUBOM PHUPOJE, CBOEMY
3JI0POBBIO U 3[J0POBBIO OKPYKAIOLIUX;

CaMOCTOSITEILHO OCYIIECTBIISITh TO3HABATEILHYIO JIESITEIIbHOCTD, BBISIBISATD
poOJIeMbl, CTAaBUTh U (POPMYTUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIIHLHOM
NESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIIbHO COCTABISATh IJIaH PEeUIEHUs MPOOJIEMBI C YUETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHU;

AaBaTh OICHKY HOBBIM CUTYaAIlUAM;
pacmpiATb paMKH yqe6H0r0 npeaMeTa Ha OCHOBC JIMYHBIX HpCﬂHOqTCHHﬁ;

JienaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a perieHue;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBATH (HOPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOU IPYIULIUU B
Pa3HbIX 00JIACTAX 3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYpPHBIN
YpPOBEHb.

2) CAaMOKOHTPOJIb:

AaBaTb OCHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTHUBLI B ACATCIIbBHOCTD,
OOCHUBATDb COOTBCTCTBUC PC3YJIbTATOB LCIISAM,

BJIa/IETh HaBBIKAMU TO3HABATEIBLHOUN pedIeKCH Kak 0CO3HAHUS
COBEpPILIAEMBIX JIEMCTBUN U MBICIUTEIIBHBIX ITPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI,
MCITIOJIB30BaTh MPUEMBI PeIICKCUU IS OLIEHKH CUTYaIlud, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX
CHIDKCHHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAIU3€E PE3YIbTAaTOB
NEATENBbHOCTH;

3) mpuHsATHE CeOsl U APYTUX:

MIPUHUMATH Ce0s1, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPHU aHAJU3€E PE3YIbTATOB ACATEILHOCTH,
MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIINH APYTOro 4eJIOBEKa.
NPEAMETHBIE PE3YJIbTATDI

[IpeametHbie pe3ynbTaThl ocBoeHuUs nporpammbel COO no Ouonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crienuduueckue s yueOHoro npeameta «buonorus» HaydHble 3HAHUS,



YMEHHUS U CTIOCOOBI ACHUCTBUI 110 OCBOCHUIO, UHTEPIPETAIIMU U TPEOOPa30BAHUIO
3HAHUM, BUBI JE€ATEIBbHOCTH 110 MOJYYEHUIO HOBOT'O 3HAHUS U IIPUMEHEHUIO 3HAHUN B
Pa3IUYHBIX YYEOHBIX CUTYAIIHUIX, a TAKKE B PEATbHBIX )KU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX ¢ OMojoruel. B mporpamme npeaMeTHble pe3yabTaThl PEACTABIECHBI IO
rojgamMm oOy4eHHs.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» ¢ 10
KJlacce JOJDKHBI OTPAKATh:

c(OpMHPOBAHHOCTH 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B GOPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa U HAYYHOTO MUPOBO33PEHUS, O BKJIaJ€ POCCUUCKUX U 3apyOeKHBIX
y4€HBIX-0MO0JIOrOB B pa3BUTHE OMONOTUHU, (DYHKIIMOHATBHOM rPaMOTHOCTHU YeJIOBeKa JJis
peuIeHns JKU3HEHHBIX 3a/1a4;

yYMEHHUE PaCKPBIBATh COJICPIKaHUE OUOJIOTUUECKUX TEPMUHOB U TTOHSATHM:
U3Hb, KJIETKA, OPraHu3M, MeTaboa13M (0OMEH BEIIECTB U MPEBPAILIEHUE SHEPTHH ),
roMeocTas (CaMOperyJisiius), ypOBHEBasi OpraHU3allus KUBBIX CUCTEM,
CaMOBOCIIPOM3BEAEHUE (PENPOAYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHE U3j1aratb OMOJIOrHUYeCKUe TEOPUH (KIETOYHAsl, XPOMOCOMHAs,
MYTallMOHHAs, IEHTPAJIbHASI I0rMa MOJIEKYJIsipHON Ouosorun), 3akonsl (I'. Mennens, T.
Moprana, H. . BaBunosa) u ydenus (0 IeHTpax MHOT00Opa3us U MPOUCXOXKICHUS
KyJIbTypHbIX pacTeHuid H. Y. BaBuiioBa), onpeaensiTh TpaHULbl KX TPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMCHHUC BJIAJICTh MCTOAAMHU HAYYHOI'O IIO3HAHUS B OMOJIOTHH: Ha6J'II-0Il€HI/I€ )51
OIIMCAaHHUC JXHUBBIX CUCTCM, IIPOLICCCOB U ﬂBHCHHﬁ, opraHu3anug U IMMpoOBCACHUC
OHOJIOTMYECKOTO 9KCIICPUMCHTA, BBIABUKCHNC I'MIIOTC3bl, BBISABJIICHNC 3aBUCUMOCTHU
MCIKAY UCCIICAYCMBIMH BCIINYWMHAMU, 00BSICHEHHE IMOJIYUYCHHBIX PC3YJIbTAaTOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TCOpHI?I H 3aKOHOB, YMCHHC JICJIATh BBIBOJIbI HA
OCHOBAHHUH ITOJIYYCHHBIX PC3YJIbTATOB,

YMEHHE BBIJIEIATH CYIIECTBEHHbBIE IPU3HAKHU BUPYCOB, KIIETOK MPOKAPUOT U
AYKapHOT, OJTHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, 0COOEHHOCTH MPOIIECCOB:
oOMEHa BEIEeCTB U MPEBPAIICHUS SHEPTUH B KIIETKEe, (DOTOCHHTE3a, MJIACTHIECKOTO U
ASHEPreTUYECKOTO0 0OMEHAa, XeMOCUHTE3a, MUT03a, MEi103a, OTIOJOTBOPEHMUS,
Pa3MHOXKEHUS, MHWBUAYaJIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHeE3);

yYMEHHE MPUMEHSTH MOJTyYeHHbIC 3HAHUS JJIs1 00BICHEHHS] OMOIOTUIECKUX
MIPOLIECCOB U SIBJIICHUM, I MPUHSTHUS TPAKTUUECKUX PEIICHUIN B OBCEIHEBHON XKU3HU C
LETbI0 o0ecneueHnsi 0€30MaCHOCTU CBOETO 3/I0POBbS U 3I0POBbS OKPYKAIOIIMX JIFOJIEH,
cOOJIF0ICHUSI HOPM T'PaMOTHOTIO MOBEICHUS B OKPYXaIOIIEeH NpUupoHOM cpee,
MMOHUMaHKE HEOOXOAMMOCTH UCIIOJIb30BAHUS TOCTUKEHUN COBPEMEHHON OMOJIOTUH U
OMOTEXHOJIOTUM JI pallMOHATILHOTO MPUPOAONOIb30BaHNUS;

YMCHHUC P€IIATh 3JICMCHTAPHBIC TCHCTHYCCKHUC 3aJa491 Ha MOHO- U
I[I/IFI/I6pI/II[HOC CKp€IIMBaHUC, COCIINICHHOC HACJICIJOBAHNEC, COCTABIIATh CXCMBI



MOHOTHOPUJTHOTO CKPEIIMBAHUS JJIsI IPEICKa3aHUs HACTIEJOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJIHATH 1a00paTOpHbIE U MPAKTUYECKHUE PAOOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ yueOHbIM U Ja00PAaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH NH(DOPMALIUIO
OMOJIOTUYECKOTO COJIepKaHUs, BKIIOUAIOIYIO [ICEBIOHAYYHbIE 3HAHUS U3 PA3IMYHBIX
MCTOYHUKOB (CpeACTBAa MACCOBOM MHPOpPMALIMK, HAYYHO-TTONYJISIPHbIE MATEpUAIbI),
ATUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEOBAaHUMN B OMOJIOTUH, METULIMHE,
OMOTEXHOJIOTHHU;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCHhbMEHHBIC U YCTHBIE COOOIIEHUs, 000011Iast
OMOJOTNYECKYI0 HH(DOPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh
NOHSTUMHBIN anmnapaTr OUOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konn4vecTBO 9acos
HaumenoBanme Konr
Ne pa3IeI0B 1 TeM POIBH | [Ipak ieKTpoHHBbIE (L poBbIEC)
n/n HpOrpavMMbI Beero | bIe pax. o0pa3oBaTeibHbIE peCypChl
pador padoThI
bl
bubnmoreka
1 buonorus kak Hayka 2 0.5 IIOK https://m.edsoo.ru/7f41c
292
JKuBBIE CUCTEMBI U UX EH6HHOTeK_a
2 OB AHIBALILS 1 LTIOK https://m.edsoo.ru/7f41c
prapit 292
. bubnuoreka
3 ?HBSZEEZK;P;TCES% 1 8 1 LTIOK https://m.edsoo.ru/7f41c
ke 292
KuzHenesaTeabHOCTh BH6HHOTeK_a
4 . 6 LTIOK https://m.edsoo.ru/7f41c
292
PazmHoxeHue u bubnunoreka
5 WHIMBHTYAJILHOC 5 1 [IOK https://m.edsoo.ru/7f41c
pa3BHUTHE OPTaHU3MOB 292
6 HacnenctBeHHOCTE U 8 1.5 bubnuoreka




U3MEHYHBOCTD IHOK https://m.edsoo.ru/7f41c
OpraHu3MoOB 292
Cenekuus bubmmorexa
7 opranu3mMoB. OCHOBBI 3 LIOK https://m.edsoo.ru/7f41c
OMOTEXHOJIOTHH 292
bubmmoreka
8 PesepBHoe Bpems 1 LIOK https://m.edsoo.ru/7f41c
292
OBIIEE KOJIMYECTBO 34 5 4
YACOB I10 ITPOI'PAMME

IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne nm/m

Tema ypoka

KoJ-Bo yacos

Jlara

Bcero

Ipak.
padoThI

U3y4YeHUA

JlononHuTEIBLHAA
uHGopManus

MeTtoabl MO3HAHUS JKUBOU
NpUpOAbl. YPOBHU
OpraHu3aIuy KUBOH
npupobl. [IpakTnueckas
pabora Ne 1 «cnonb3oBanue
Pa3IMYHBIX METOAO0B MPHU
U3Y4YEHUU OUOJIOTHUECKUX
00BEKTOBY

0.5

XHUMHYECKUIN COCTaB KIECTKH.
Bopaa u muHepanbHbIe COMU

benku. CoctaB u cTpoeHue
OeKOB

depMeHTH — OMOJIOTUYECKUE
katanu3atopsl. JlabopaTtopHas
pabota Ne 1 «3y4enue
KaTaJTUTUICCKOW aKTUBHOCTH
(dbepMeHTOB (Ha npumMepe
aMUJIa3bl UK KaTalla3bl)»

0.5

VYrieBoasl. JIunuasl




HyxnennoBsie kucnotsr. AT®

Hcropus n MeToabpl U3ydeHUs
KieTku. Kierounas teopus

Kerka kak 1ejoctHas >KuBas
cucTremMa

Ctpoenne 3yKkapuoTH4YECKOU
kietku. JlabopatopHas pabota
Ne 2 «M3yuenue ctpoeHus
KJIETOK PaCTEHUM, KUBOTHBIX,
rpuboB U OaKTEpUil MOA
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTpenapaTax 1 ux
OMHMCAHKE

0.5

10

MeTtabosusm.
DHepreTHYeCKuii 0OMeH

11

doTtocuHTe3. XeMOCHUHTE3

12

buocuures Oelka.
TpaHCKpUIIIIHS ¥ TPAHCIISITUS

13

O060011eHIE 1 TTOBTOPEHHE

14

KonTpoabnas padora Nel

15

MeToabl 1 TOCTHKEHUS
CEJICKIIMU PACTEHHUH U
JKUBOTHBIX

16

JKM3HEeHHBIN UK KIIETKH.
Henenune kietku. Muros.
Jlabopatopnas padota Ne 3
«Ha0Omonene MuTO3a B
KJIETKaX KOHYHMKA KOpeIKa
JyKa Ha TOTOBBIX
MHUKpOIIpEeIrapaTax»

0.5

17

Hexknerounsie GopMbI KU3HH
— BHUPYCHI

18

DopMBbI pa3MHOXKEHUS
OpraHu3MoOB

19

Meiios

20

OO6pa3oBaHue U pa3BUTHE

0.5




MOJIOBBIX KJIETOK.
O1u1010TBOPEHHUE.
Jlaboparopnas pab6ota Ne 4
«3yuenue cTtpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTpernapaTax»

21

NuauBuayambHOE pa3BUTHE
OpPraHU3MOB

22

['eneTnka — Hayka o
HACJIEJCTBEHHOCTH U
U3MEHYMBOCTHU

23

3aKOHOMEPHOCTH
HACJIEJJOBaHUs MPU3HAKOB.
Monorubpuanoe
CKpeIlBaHUE

24

JlurnObpuiHOe CKpeIIBaHue.
3aK0H HE3aBUCHUMOTO
HACJIEJOBaHUS MMPU3HAKOB

25

CueruieHHOE HaclieJOBaHUE
npusHakoB. JlabopaTopHas
pabota Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTUOPHUIHOTO
U TUTHOPUTHOTO
CKpeIIUBaHUS Y APO30(PUIIBI
Ha TOTOBBIX
MUKpOTIperapaTax»

0.5

26

I'eneTnka moma.
HacnenoBanue npu3Hakos,
CIEIUICHHBIX C IOJIOM

27

N3MeH4YnBOCTSD.
Henacnencrsennas
U3MeHYMBOCTh. JlabopaTropHas
pabota Ne 6. zydyenue
MOIU(PUKATTMOHHOM
U3MEHYUBOCTH, TOCTPOCHHE
BapUALIMOHHOIO psjia U
BAPUALMOHHOU KPUBOW»

0.5

28

Hacnencrennas
M3MeH4YuBOCTh. JlabopaTtopHas
pabota No 7. « AHnanu3

0.5




MyTaluil y 1po30duiisl Ha
rOTOBBIX MUKpOIIpenapaTax»»

29 ['enetnka yenoBeka 1

30 Cenexkuust Kak HayKa 1
npoiiecc

31 buorexHonorus Kak oTpaciib 1
TIPOM3BO/ICTBA
PeszepBHbIii ypok. O6001ICHNE

32 no Teme «HacneacTBeHHOCTh U 1
WU3MEHUYMBOCTH OPTraHU3MOBY

33 Kontpoabnasi pa6ora Ne2 1

34 PesepBHblii ypok 1

OBUIEE KOJIMHECTBO YACOB I10
I[TPOI'PAMME

34 4

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOT O
MPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYHEHUKA

* buonorus, 10 knacc/ bensie [1.K., Aemvmmun I'.M., Ky3uenosa JI.H. u npyrue;
nox penakiueit bensiea I1.K., dpmvimunia .M., AkiinonepHoe o011ecTBO
«M3parenscTBO «IIpocBemienue

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

Meroauueckoe mocodue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru




