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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTpEJEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJACPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero obpazoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTUH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJBI U 00ECTIeueHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
oTpe/ieieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum Aa€T MpeacTaBIeHHE O ILeNax, 00 oOmen
CTpaTeruu OO0y4YeHHUs, BOCHUTAHUS M Pa3BUTUA OOYHAIOUIUMXCS CpeICTBaMU
yueOHoro mnpeamera «buonorus», omnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IOo paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuasia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKHM 00pa30BaTEIbHOIO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImmXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JIEUCTBUM OOYYaIOIMIMXCS TI0 OCBOCHHMIO COJACpIKaAHUSA
OMOJIOrNYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
IOPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHMM, CBSA3aHHBIX C
(GbOopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, PEACTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUPOIHON cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakKe 3HAHUN O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpYXKAIOIIeW NPUPOJHOW cpene, aHaau3a
BJIUSIHUS XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
yaeOHoro mpenMera «buosiorus» MpoOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIIOBUH ISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IKOJILHOTO0 OHOJOTHYEeCKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOTI'0 MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYHAIOIIUXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, PAacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpPOJE, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLMUH, CO3MAET
yCIOBUSL  JUIA:  IIO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JIsl pELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA, COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Omonsoruu odecnednBaeT yciaoBHs JUisl (hOPMUPOBAHMS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX H HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbI, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro MpeaMeTa
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOJAO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp>KaHUsA, MPEACTaBICHHOT0O B Iporpamme Io0
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHThI COJIEPkKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 711 (POpMUPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMUecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuaja B MPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHusm Kak



ouonoruueckas cucreMa», «CucTreMa M MHOT00Opa3ve OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUUA B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIEUNBAETCS PEIICHUEM CICAYIOIMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
st (opMHpOBaAHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOIMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydaronmmxcss oO0meil KyJIbTypbl, (YHKIHOHAJIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWUM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B MOBCEAHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00s1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI OOS3aTEIbHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlist m3ydenusi Onoaoruy Ha 6a30BOM ypOBHE CPEAHEro 00IIero o0pa3oBaHus
otBogutrcss B 10  kmacce — 34 waca (I wac B Hemenwo).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMH €CTeCTBEHHBIMU HayKaMH, (uiiocopuei, ITUKON, ICTETUKON U IPaBOM.
Ponp Ouonoruu B GOpPMUPOBAHWHU COBPEMEHHON HAy4YHOM KapTHHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOICHHE, SKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, Kiaccuukamus, MOJEIUpPOBaHUE, CTaTUCTUYecKas oO0paboTKa
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuiel 1 cxembl: «MeTo/Ibl TO3HAHUS KUBOW MIPUPOIBD».

JlaGopaTopHblie 1 NIpaKTHYeCKHe PadoThI:

[IpakTuueckass padora Ne 1. «Mcmonb3oBaHuE pa3IMUHBIX METOJOB TPH
U3YYeHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

JKusblie cuctembl (OMOCHCTEMBI) KaK MpeaAMET U3ydeHus: ouojorun. Otianuune
JKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pa3sHOOOpa3ue. YPOBHH OpraHU3aluid OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJSIIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpanum:

Tabmuiel 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HW», «YPOBHH OpraHHU3allUH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKAN COCTaB KIIETKH. XHMHUYECKHE 3JJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosla 1 MuHepalibHbIE BEIlIECTBA.

OyHKIMM BOABI U MHUHEPAJIbHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHYECKOro Oaranca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHumble M 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKHUCIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOpWUYHAs, TPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OeikoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmentsl — Ouonormyeckue Karaimm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst GepMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

YraeBoasl: MoOHOcaxapuabl  (TJIFOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HeJuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuasl, (Qochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu snunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJTKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrsl: JHK wu PHK. Hyxkneotuasl — MoHOMEpHI
HykienHOBbIX kucnoT. Crpoenne u Gpynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoennie u GpyHKIIMH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3auMOICHCTBUS
ujeil 1 paKkToB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moisiekynbl JIHK kak reHeruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Mpokapuornyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOWIbl KIJIETKH: MHUTOXOHIPHUH, IIACTHJBI.
[IpoucxoxxaeHne MUTOXOHApHM W Tactua. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOWI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue saapa: saepHas o00JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpT BEMIECTB B KJIETKE.

JdeMoHCTpaUu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpenenieHue XMMHYECKUX DJJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEN.

Tabmuubr n cxembl: «llepuognyeckas TabiauIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmenta», «Hykmennorsie kuciotel. [JHK», «Ctpoenue Mosexybl



AT®», «CtpoeHue 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKn», « Y TIeBOAb, «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyJIOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKPONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajasbl)».

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHSI KJIETOK pacTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMmaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa0oIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEeH) — JIB€ CTOPOHBI €IMHOrO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBass W TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3a ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpensl Ha OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMoCHHTe3. XEeMOCHUHTE3UPYIOIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenune m ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. D¢ (DHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus renetudeckoil nHdopmanuu B KiIeTKe. ['€HETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpsiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bonesnnm pacreHuid, XUBOTHBIX U YEJIOBEKA, BBI3HIBACMbBIC
Bupycamu. Bupyc mmmynoxneduimura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpUIIIIMSA, peBepraza W uwHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

IToptpetsl: H. K. Konbiios, . N. UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxemsl: «Tunel nutanusy, «Metadonuzm», «MUTOXOHAPUND,
«HepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xuzHeHHbIN 1uki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazmHOXkeHUE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KierouHblii UK, WM KU3HEHHBIM 1MKN KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHHS U  WHIAWBUAYAJIBHOTO  Pa3BUTHUS
OpPTaHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, npoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rTHOEIb KJIETKH — arlonTo3.

@DopMbI pa3MHOXKEHHSI OPTraHU3MOB: Oecroyioe U 1moyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIE€HHUE HaJIBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPTraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoUCXOdIINe HA CTagusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEeHUE MeHo3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *keje3bl: CEMEHHUKU M Su4HUKUA. OOpa3zoBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30uj, SIMIEKIETKa) — CHepMaToreHe3 M OBOICHES.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIuIog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobieHue, racTpyisiius, opraHorene3. [loctamOpuoHanbHOE pazBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pazButue pacreHuil. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kieTku Oaktepuity, «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukanus JHK», «Mutos»,
«Metiosy, «IIpsMoe u HenmpsiMoe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo30U/1bI
MJICKOTIUTAIOMIETOY, «SHIIeKIIeTKa MieKonuTaromero», «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHON XpOMOCOMBI.

JlabopaTopHble U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy.

JlabopatopHass pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh M U3BMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3BuTHs reHeTUKU. Poib nuroiaorun
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKHU. BKJIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
UTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTuUeCcKril). (OCHOBHBIE TI'€HETHYECKUE
noHsTuA. [ 'eHeTnYecKkasi CHMBOJIMKA, UCHOJIb3yEeMasl B CXEMaxX CKPEIUBAHUM.

3aKOHOMEpPHOCTH HacJie0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE ['. Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAuHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['mnoresa ynctoTel raMeT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. cnoap30BaHne aHATM3UPYIOLIETO CKPEIBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue mnpu3zHakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpHUsI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omMoramMeTrHele M reTreporaMeTHble opraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CIICTUIEHHBIX C MTOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranioHHbIN psif M BapyuallioOHHAsT KPUBasl.
Hopma peakuum npuszHaka. KonnuecTBEHHbIE M Ka4YE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nMpuuuHbl MyTauuid. MyTareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoseka. Kapuotun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM. CoBpemenHOE ONPENICIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKA: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEACTBEHHOM MpPeApaclosiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHeparuBHble MyTanud. CTBOJOBbIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKH U JICUCHUS T€HETUYECKHUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHME. 3HAUEHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOr€HETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckre  OCHOBBI  JTUTHOPUAHOTO  CKpeHIuBaHus»,  «Meio3y,
«B3anmonencTBue QJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl paCTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpynm KpoBw», « MyTarimoHHas U3BMEHUYUBOCTDY.

O6opynoBanue: Mojaenu-anmmIuKamun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON U MuUKpompenapar «Jpo3zoduia» (Hopma, MyTaluu
(bOopMBbI KPBUIBEB U OKPACKH Tefa), repoapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHas pabota Ne 6. «/3yuenne MoanpUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Ceniekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALMS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MacCoBBI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M KUBOTHBIX. OLEHKa 3KcTepbepa. BIuM3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKLUU pacTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

bHoTexXHOJIOTHA Kak OTpaciib NPOU3BOACTBA. ['€HHas HMH)KEHEpus. OTallbl
co3ganusi pexomoOuHantHoM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJIOHHpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckne W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0bekTh OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoC reHOB, XPOMOCOM).

O6opynoBaHue: MyJIsKH TUIOJ0B U KOPHEIIIOIOB AUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlabopaTtopHble M mpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHXKEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3ysbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIICAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCHHCKON
rPaXXIAHCKON UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpPEACNICHUI0, HalUuyMe MOTHUBAllMM K OOy4YeHuro  OUOJIOTHUH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAJAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUsS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESATEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMUECKOTO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LN U CTPOUTH KUZHEHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM M BOCIHTATCIBHOM JIEATCIHPHOCTH B COOTBETCTBHUU C
TPAAUIIMOHHBIMU POCCUMCKUMM COIMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsA, PA3BUTUS BHYTPEHHEW NO3ULHMH JIMYHOCTH, IATPUOTHU3MA,
YBAXCHUS K 3aKOHY U IPABOIOPSJKY, YEJIOBEKY TPy/a U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPAAULKUSAM MHOTOHALMOHAIBLHOTO Hapoxa Poccuiickonn denepauuu, NpUpoOLEe U
OKPYKAIOIIEU CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHoro mpenmera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX



TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, PacCHIUpEHHE >KHU3HEHHOTO
OMbITA W OMbITA AEATEILHOCTA B MPOILIECCE peav3allii OCHOBHBIX HaIpPaBIICHUI
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpa:kIaHCKOr0 BOCTIUTAHMS

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIUU 00YUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOs3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATETbHOCTH TMpPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH ¢ Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHWYECTBY B IIPOIECCE COBMECTHOTO BBITIOJHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOUIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPHU OOCYXJIEHUH CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOU NESATEITHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UIECHTUYHOCTH,
NaTPUOTU3MA, YBOKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpe
Ponunoy, ropmoctm 3a CBOM Kpail, CBOK PoaumHy, CBOM SI3BIK U KYJbTYpY,
MPOLIJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUIO U MTaMATHUKAM TPUPO/IBI,
JTOCTIKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IIE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BUTHE OWOJIOTHH, TIOHMMAaHHWS 3HAYCHWS OWOJIOTMM B TIO3HAHWHA 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €Tr0 CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYyLIEro;



OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTI'O TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HaponoB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, (POPMHUPOBAHMS KYJILTYPHI 30POBbSI U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBOE€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBWJI U HOPM,
cOAJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3nuecKas
aKTUBHOCTbB), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUUECKOMY U NICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE IIEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME TMOCIEACTBUN U HENMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0TI00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3u4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccudn U Pealrn30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh UM CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHMUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBLIIIICHWE YPOBHS JKOJOTUYECKON KYyJIbTYphI: MPHOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKarUIEH Cpebl;

OCO3HAHHE TJI00aTBLHOTO XapaKTepa JKOJIOTMUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CIOCOOHOCTh HCMOJB30BaTh MNPHOOpETacMble MPU HU3YYCHUU OHOJIOTHUHU
3HAHWS W YyMEHUS TPU PEIICHHH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBLHBIM
MPUPOJIONIONIb30BaHUEM  (COOJNIOICHUE  TpaBWi  TOBEICHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PABHOBECHUSA B DKOCHUCTEMAaX, OXpaHy BHUIOB,
AKOCUCTEM, OHOoCchephl);

AKTUBHOE HENPUATUE JCWCTBHUM, NPUHOCAIIMX BpPEH  OKPYNKAIOUIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITENHLHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOW KYJIbTYpbhl KaK CpPEACTBa
B3aMMO/ICHCTBUSI MEXKTy JIFOJbMH U MIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(GbOpMHpPOBaHUN PALMOHAIBLHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YelIOBEeKa U
oOIIecTBa, B TMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUH Mpodiem
COXPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieyeHusi  mepexojla K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHMM B LEIX
MOBBIIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYUIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IIOJydyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM W3MEHEHUH,



yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYE€HHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
pelieHus mpodyieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOU IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb ¥  CIOCOOHOCTH K  HENpPEephIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHs yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMUXCSA
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HAONIOJIEHHe,  HM3MEpPEeHHE, OKCIEPUMEHT W ApPYTHX),
yHHUBEpCaJbHble Yy4eOHble JeHCTBUS (TIO3HABATENbHbIE, KOMMYHHKAaTHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCsA, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W  YHUBEpPCaJIbHbIC yYeOHBIC JICUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS IIPOTrpaMMbl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBiajaenne YHHUBEPCATbHBIMHU yueOHBIMU NMO3HABATEJLHBLIMH
AEUCTBUSIMM

1) 0a30BbIe JJOTHYecCKHe AeliCTBHUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHWHM 3HAHWH MPUEMBI JIOTHYCCKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHCHMS, KiIacCU(pUKAIINHA, OO0OIICHHS ), PAaCKPBIBATh CMBICT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHSATHSIMH );

OTIpPENCNATh IETU JeATCILHOCTH, 3ajaBas TapaMeTpbl M KPUTEPUH HUX
TOCTHKECHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHU IEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUIsl 0OBsICHEHUS (PaKTOB M SIBIICHHUMA
KUBOM MPUPOIBI;



CTPOUTH JIOTMYECKHE PAaCCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/ICIIbHBIC cpeactBa IS pPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIIBICHHBIX B PAa3JIMYHBIX
UH(GOPMAIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MpoOJeMbl ¢ Y4ETOM aHaIM3a HWMEIOIIMXCA
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIIEACTBUI AESATENBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH )KU3HEHHBIX TIPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENBCKON U MTPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBl JACSITEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETalH, NPEeoOpa3oBaHUI0O M NPUMEHEHUI0 B Y4YEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaATEIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajiavy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHANM3UPOBaTh TIOJIYYCHHBbIE B XOJE PEIICHHUsS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISATH LIEJIEHANIPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh IEPEHOCUTh 3HAaHUS B MO3HABATEJIBHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTaTh HOBBIE HJIE€W, MpeiaraTh OPUTMHANbHBIE MOAXOAbI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pab6ora ¢ undgopmaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAINK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHaIM3UPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUYECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTD;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3NUUYHBIE METOJbI MPU MOUCKE U
otbope Ouosorndeckoi mHMOpMaIMKM, HEOOXOUMOM JIJIsl BHIMOJHEHUST yU4eOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMPEACTABICHUS
ononornyeckor uHpopmanuu (cxembl, rpaduku, AUarpaMMmsbl, TaOIUIbI, PUCYHKH
" JIpyroe);

UCIIOJIb30BaTh HAyyHBIM S3bIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Oouonornueckoi uHGpoOpMauued: NPUMEHATh XUMHUYECKHE, (uU3MUeckue Hu
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJIsAHOCTH;

BIAJCTh  HaBBIKAMHM  pAacloO3HaBaHWS M 3alUThl  WHMOpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JA€HCTBUSIMM:

1) o01enue:

OCYILECTBIISATH KOMMYHHUKAIIMU BO BceX chepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCUU MO CYHIECTBY OOCYyKIaemMol TeMmbl (yMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBAaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3aJa4M, YYUTHIBATb MHTEPECHl M COTJIACOBAHHOCTH MO3UILMN JPYTHUX yYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJlbHbIE CpEJACTBAa OOIIEHMs, TMOHUMAaTh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSIBIIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMecTHas 1esITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON W UHAUBUIYAJIBHON
pabOThI IPH peNIEHUU OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJIECHCTBUS MPHU PEILICHUN Yy4eOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C y4y€TOM OOIIuX
MHTEPECOB M BO3MOKHOCTEN KayKJOr0 4jieHa KOJUIEKTUBA;

OpUHUMATh I[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAVMHUPOBATh JEUCTBUSL MO €€ [IOCTHIKECHHIO: COCTaBJISATH IUIAH JECHCTBUM,
pacnpenenarh pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOrO0 yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh HJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pEIIeHHS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKMX 3HAHWUI II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30oBaTeIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paAMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HABBIKAMH  TO3HABATENLHON  pedJeKCHMH KaK  OCO3HAHUS
COBEpIIIAEMbIX JIEUCTBHA ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pE3yIbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI pPeIICKCUU IS OIEHKH CHUTYalluH, BHIOOpA
BEPHOT'O PEIICHUS;

yYMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS M0 MX
CHU)KCHHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pPe3yIbTaTOB
NeSTEIIEHOCTH;

3) npuHsaTHE ce0Osl U IPYTrUX:

PUHUMATH CeOsI, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3Ee pPe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TTO3UIIUU JPYTOTO YeJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHUM, BUJBI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE€ B pPEAbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOrOo mnpeameta «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/aY;

YMEHHUE PaCKpbIBaTh COJICPKAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHSTHMA:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0OMEeH BeEIIeCTB M IpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIUsA), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHAasl J0TMa MOJEKYJIsipHON Ouosnorun), 3axoHbl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H



MPOUCXOKJICHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IIPOIIECCOB W SIBIICHHI, OPraHU3alMs U MNPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pPE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JIeTIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YJIBTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK IMPOKAPHUOT U
HYKapuoT, OJHOKIETOYHBIX W MHOTOKIJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB W MPEBpAIICHHS dHEPTUU B KIETKe, (POTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OILUIOJIOTBOPEHMS, PA3MHOXKECHMS, HWHAWBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB U SIBJICHUM, JJISI IPUHATHS NPAKTUYECKUX PEIICHUHA B IOBCEIHEBHOMU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
OPUPOJIHON cpene, MOHMMAHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOU ounonoruu 17§ OMOTEXHOJIOTHI Il PalMOHAIBHOIO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pEeIIaTb 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJle0BaHUE, COCTaBIISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMs IJIsl MpeICKa3aHUsl HAaclIeJOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIHOIAThH
npaBuiia npu padboTe ¢ ydeOHBIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COAEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POPMAILIMH, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 OGMOJIOTHYECKYI0 UH(OPMAILIUIO U3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» 6 11
Klacce JOJDKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-



HAYyYHOW KapTUHBI MUpPAa MU HAYYHOTO MHMPOBO33PEHHS, O BKJIAJE POCCUHUCKUX U
3apyOeXHBIX Y4YEHBIX-OMOJOrOB B pPa3BUTUE OHOJOTUH, (PYHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBEKa JIJISl pEIIeHHS )KU3HEHHBIX 3a]1a4;

YMEHUE PACKpbIBATh COJEpKAaHUE OUOJOTMYECKUX TEPMHUHOB M TMOHSATHUM:
BU/I, IONYJISALNS, TeHO(MOH, IBOJIOLMS, ABMUXKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
MPUCTIOCOOICHHOCTh OPTaHMU3MOB, BHI000pa30BaHME, JKOJOTHMUYECKHE (DAKTOPHI,
IKOCHCTEMa, TMPOAYLEHThI, KOHCYMEHTBI, pEAYLEHThl, LEeMu MUTaHUu,
HKOJIOTHYECKas Mpamua, OuoreoleHos, onocdepa;

yMEHUE Hu3Iarath OWOJOTHYECKHE Teopuu (IBONIOIMOHHAs Teopust Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DOBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, uepenoBaHus IJIaBHBIX HaIlpaBiICHUN H
nytei aBomoruu A. H. CeseprioBa, yuennst o 6mochepe B. W. Bepranckoro),
OTIPEAEIATh TPAaHUIIBl UX IPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUU: HAOJIO/IEHUE U
OTNKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allvs M TMPOBEICHUE
OMOIOTHYECKOTO  DKCIIEPUMEHTa,  BBIIBIDKEHHWE  THIOTE3bl,  BBIABICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYCHHBIX
PE3yJIbTaTOB, UCIOJB30BAaHHBIX HAYYHBIX NOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHJOB, TOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOreOlEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (DAKTOPOB Ha OPraHMU3Mbl, IEepeHoca
BEIIECTB M TIOTOKAa DHEPTMH B DJKOCHCTEMaX, AHTPOMOTCHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKJIOB B Omocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKUX
IIPOLIECCOB M SIBJICHUM, JJISI IPUHATHS MPAKTUYECKUX PELICHUNA B IOBCEIHEBHOMU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY’KaIOIIUX JIFO/ICH, COOI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH JIJISl palliOHATILHOTO MPUPOAOIOJIb30BAHNUS;

YMEHHE PEeIaTh dJEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIlIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eNU MUTaHUs);

YMEHUE BBIMOJHATE JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOIOTHYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOPMAIIMU, HAYYHO-MOMYJISIPHbIE

MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  JKOJOTHYECKHE  MPOOIEMBI

COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMUS,

000011ass OMOJIOTHYECKYI0 UH(OPMALMIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCIT0JIb30BaTh NOHATUIHBIN anmapaT OMOJIOTUN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
b 2 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢c292
JKuBble cUCTEMBI U KX OpraHU3allys 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢c292
XHUMHYECKHI COCTaB U CTPOEHHE KIIETKHU 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢c292
KuzneneaTenbHOCTb KIETKH 6 bubmorexa LHOK
A https://m.edsoo.ru/7f41c292
PasMHOXEeHUE U MTHAMBUAYAJIBHOE Pa3BUTHE 5 | bubnmnoreka HOK
Opra"Hu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 K3BMEHYMBOCTD g 15 bubmuoreka [{OK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
Ceneknusi opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
PezepBHOE Bpemst 1 bubmorexa HOK
p p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoab! O3HAHMS )KMBOU PUPOJIBI.
[TpakTuueckas paborta Ne 1
bubmuoreka [JOK
2 «/cnonp30BaHuEe pa3IMYHBIX 1 0.5
https://m.edso0o.ru/863e6122
METO/IOB MPU U3YYCHUHU
OMOJIOTMYECKUX 0OBEKTOBY
3 buosiornyeckue cuctemsl, MpoOLECCHI | bubnuotexa [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHYECKNHU cocTaB KIeTKU. Bona u | bu6mmoreka [IOK
MUHEpAJIbHEIE COIU https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u cTpoeHue 0enko 1
HICH- LOCTAB 1 CTPOCHHE DEARoB https://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 05 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU ' https://m.edsoo0.ru/863e6b72
(dbepMeHTOB (Ha TpUMepe aMIIIa3bl
WJIM KaTamas3bl)»
bu6 OK
7 Yriaesonsl. JIunuas: 1 nbnmotexa 11

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



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

bubmuoreka [JOK

8 Hyxnemtossie krcrorst. ATO https://m.edsoo.ru/863e6d5c
9 Hcropust u MeTObI M3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo0.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 2yKapuoOTHYECKOM KIIETKHU.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KIIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpEnapaTax U ux
OTIHCAHUE»
bu6mmorexa [IOK
12 (OOMEH BELLIECTB HIIK META00HIM https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 Porocniites. Xemocunres https://m.edsoo0.ru/863e7c98
. bubnuotexa [JOK
14 Oueprerueckuii 0bmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [leneHue
kjeTku. Muros. JlabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 hitps-//m.cdsoo.ru/863¢Tdcd
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTpUYHOI'0 CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpascasnus — Guocwnres benka https://m.edsoo.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexka [JOK



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

BUPYCBI

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

bu6mmoreka [IOK

19 @opMbI pa3MHOKEHUSI OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJOBBIX
KJIeTOK. OIJI0I0TBOPEHHUE.
)1 JlaGopaTtopnast pabota Ne 4 0.5 bubnunoreka [JOK
«M3y4eHue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
2 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
7 I'eneTika — Hayka o bubnnorexka [JOK
HAacCJEeJICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOruOpuaHOE bubmmorexa [OK
https://m.edsoo.ru/863e8878
CKpELIMBaHUE
UTHOPUTHOE CKpEIIMBAaHUE. 3aKOH
25 fesaminioro H;)CJ'II:I[OBaHI/ISI bubmmnorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npusHakoB. JlabopaTopHas pabora
26 No 5 «M3yuenune pe3ynbpTaToB 0.5 bubnmoreka [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpeIIMBaHus Y ApOo30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'eneruka nona. HacnenoBanue bu6mmoreka [JOK



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

IMMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

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

HNsmenuuBocTh. HenacnencrseHuas
U3MEHUYUBOCTh. JlaboparopHas

)3 pabota Ne 6. U3yuenue | 05 bubnnoreka [HOK
MOIU(DUKAITMOHHOW U3MEHUYNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapHUAIMOHHON KPUBO»

HacnencrBeHHass ”3BMEHYUBOCTD.

79 JlaGopaTtopnast pabota No 7. | 05 bubnnoreka [JOK
«AHanu3 MmyTarui y 1po30Quisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTMpEIapaTax»

30 I'eneruka yenoBeka 1 bubmmorexa [TOK

https://m.edsoo.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10

31 teme «HacnencTBeHHOCTD U 1
W3MEHYHBOCTH OPTAaHU3MOBY

32 CenekIus Kak HayKa U Ipo1ece 1 bubmmorexa [TOK

https://m.edsoo0.ru/863e9214

13 MeToap! 1 JOCTUIKEHUS CEJIEKITUNA | bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.edsoo.ru/863e9214

34 brorexHoorus Kak orpacib | bubnnorexka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e¢9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox

pen. [laceunuka B.B., Akunonepnoe o6miectBo «M3narenbctBo «IIpocBemnieHue

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1 BaryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbiioin
CIIPAaBOYHUK JJISA

IIKOJIBHUKOB ¥ TIOCTYNAIONIUX B. BY3bL. - M.: JIpoda, 2004;

2 bonrosa U. B. Coopuuk 3agau no O01ieid OMooruu sl OCTyNaMUX B
BY3BL - M.:

«Omnukc 21 Bex» «Mup u odpazoBanue», 2005;

3 KoznmoBa T. A., Kyumenko B.C. buosnorus B Tabnuiax 6-11 xaacchl.
CnpaBoyHoe ocobue. -

M.: dpoda, 2002;

4 TIumenoB A.B., IlumenoBa U.H. buonorus. /[ugaktuueckue MaTepuansl K
pazneny «Oo1mas

ouomorus». - M.: «M3marensctBo HIIDHAC», 2004;

5 Pebpoga JI. B., [Ipoxoposa E.B. AkTuBHBIE POPMBI 1 METOIBI O0YUCHUS
ounonoruu.- M.:

IIpocgenienue, 1997,



6 ®pocu H B. H., CuBornazos B. 1. ['oToBUMCS K €ITMHOMY rOCY1apCTBEHHOMY

9K3aMCHY.

O6mas ouonorus. - M.: [Ipoda, 2004

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmoreka [JOK
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