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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHUsA, pe3yJbTaToB oOOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJABI U 00ECTIeUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHTAHUA W Pa3BUTHSI OOYYaIOIIUXCS CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTMKU 0Opa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B mporpamme 1o OHONIOTMM TakXe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOydueHuss B (OPMHPOBAHUU OCHOBHBIX BHUJOB  y4eOHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B mporpamme mo Ouosioruu (10 kmaccel, 0a30BbI YpOBEHb) peaM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HAMpPaBICHHOCTh Ha pPa3BUTHE 3HAHWUN, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIIICHUS, IPEICTABICHUI O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTomy Hapsiy ¢ M3yd4eHHEM OOIIEOMOJIOTUYECKUX TEOPH, a TakkKe 3HaHUU O
CTPOEHUU >KUBBIX CHCTEM PA3HOIO PaHra M CYIIHOCTU OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJIYYCHHBIX 3HAHUH B MTOBCETHEBHOM JKU3HU JJIS PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIMSTHUSL XO3SHCTBEHHOW AESITENLHOCTH YENOBEKAa Ha COCTOSHUE TPUPOIHBIX U
MCKYCCTBEHHBIX KOCHUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIATHON HAMpaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpasi mpeamnojaraer (GOpMUpPOBaHHE Yy  OOYyYaIOIIHUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAayYHOM KapTUHE MHpPA, pacIIMpsieT U 0000UIaeT 3HAHUS O KUBOM mpupoje, €€
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJOTMYECKOT0 MBILIEHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne 6mosorun odecrneynBaeT yciaoBHUs sl GOpMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O MpeIHA3HAYECHUH y4eOHOro IMpeamera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
XKU3HU U MPaKTHUYECKOM aesTenbHOCTH. Ocoboe MEeCTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKoro oopa3zoBaHMUsl.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KieTka kak Ouonoruueckas cucreman, «OpraHuszM Kak
OMOJIOTUYECKAS] CUCTEMAY.



Llens m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS /I TPAMOTHBIX JIEUCTBUII B OTHOIIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

- OCBOCHHME OOYYalOUIUMHUCA CUCTEMBbI 3HAHUM O OMOJOTUYECKHX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
Uit (POPMUPOBAHUSL MPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMSI, CTPOCHUU, MHOT000pa3unu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

- (GopmMupoBaHuE y 00yYaroIIMXCs MO3HABATEIbHBIX, UHTEIEKTYaJIbHbIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISIIOB, UAEH M MOJXOJOB K M3YUYEHHUIO UBBIX CHCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

- CTaHOBJEHHME Y OOydaroImuxcsi oOue KyJabTypbl, (QYHKIHOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa >KMBOW MPUPOJAbI HAa OCHOBAaHUM 3HAHUW W OIBITA, IOJYYEHHBIX IPHU
W3y4YEeHUH OUOJIOTHH;

- (opmupoBanue y oOydaroUIUXCsl YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMUECKUX 3HAHUM B NPAKTUUECKON [EATEIbHOCTU YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHf;

- BOCIIUTaHUE YOEXIEHHOCTU B BO3MOYKHOCTH MO3HAHUS YEJIOBEKOM >KMBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEeW, COOTIOICHUS ITUYECKUX
HOPM IIpU MIPOBEJCHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

- OCO3HAHUE LEHHOCTU OHMOJOTMYECKMX 3HAHHWM MAJisl MOBBILIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

- MPUMEHEHUE NMPUOOPETEHHBIX 3HAHUW U YMEHHI B MOBCEIHEBHOW XU3HU
JUISl OLIEHKH TIOCIIEACTBUM CBOEM JNESTEIBHOCTH IO OTHOLIEHWIO K OKPY KarolIeu
cpene, COOCTBEHHOMY  37I0POBBIO, OOOCHOBaHME M  COOJIIOJICHHE  Mep
npodriakTHKY 3a00IeBaHUM.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIIMM B
cocTaB IpeaMeTHOM obnacTu «EcTecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlst m3ydenusi Ouoaoruu Ha 6a30BOM yPOBHE CPEIHETO 00IIero o0pa3oBaHus
otBoautTcs B 10 kiacce — 102 yaca (3 yaca B HEJIEII0).



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTobl TO3HaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OITMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdeMoHCTpanuu:

[Toptpetst: Y. lapBun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

Tema 2. 7KuBble cucTeMbl U UX OPraHu3alus.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydeHus ouosorun. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCUCTEM M MX pazHOOOpa3ue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYISIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOC(EpHBIA.

JlemoHncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINU
YKUBOM IIPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMHUYECKHUE 3JIEMEHTBHI: MAaKpPODJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEPAIBHBIX BelleCTB B kieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTH. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.

®depmenTtsl — Ouonormdyeckue Karaimm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIA TIEHTp, cyOcTpartHas crnenuduanocts. KodepmenTsl. ButamuHsbL.
Otmuus PepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a ©  JE30KCHUpuO03a),
aucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
1eJUTI0I03a). bronornyeckue GyHKIIMM yriIeBOI0B.



Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodobHbie  cBoicTBa. buonornmueckue @QyHkumu sunuaoB. CpaBHEHHE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kietke. Kiietounas teopus — mpuMep B3aUMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak 1enoctHas >kuBas cuctema. OOmpe NpuU3HAKU —KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tumsl KIETOK: »JyKapuoTHUYecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTPOEHMsI MpoKapuoTHueckoil kietrku. Knetounass crenka Oaxtepuil. CTpoeHue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢ynkuuu. [nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opranouasl. OgHomeMOpannble opraHouabsl kietku: OIIC, anmapat ['ombmxw,
an30coMBbl.  [10yaBTOHOMHBIE OPraHOWIBl KIETKU: MHUTOXOHIPHHM, ILIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel miactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KIyTUKU. OyHKIIMY OPraHOUIO0B KJIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEMIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. lnelinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxiin, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXUBOU
npupone», «PacrnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl n cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIEKyYJIbl BOJbIY, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl Oelkay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOMU KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sqipa KIETKN», « Y TIeBOAB, «JIUMUABD.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpYyIOBaHWE MJii MPOBEIACHUS
HAOIOICHUH, W3MEpPEHHH, HKCIEPUMEHTOB, MUKpPOIpENnaparbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK.



JlabopaTtopHble M npakTHYecKHe padoThbI:

JlaGopatopHas pabora Ne 1. «UM3yueHme KaTaIMUTUYECKOW aKTHUBHOCTU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
YKUBOTHBIX M OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHMCAHUE.

Tema 4. Hekiierounslie ¢popmbl sku3Hu. Bupycsl.

Hexnerounsle hopmbl )KU3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTM CTPOGHHMSI M JKM3HEHHOTO LHMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMBbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo3oyautens CIIN/a.
OOpaTHass ~ TpaHCKpUIHUs, peBepraza W uHTerpasza. lIpodunaktuka
pacrpocTpaHeHus BUPYCHBIX 3a00JIeBaHUM.

JlemoHncTpanum:

[Toptpertsr: [. . IBaHOBCKUM.

Tabmuupl u cxemsl: «Bupyco», «baktepuodarny», «CTpoeHHe U )KU3HEHHBIH
uuki Bupyca CIIN/1a, 6akTeprodarar

Tema S. ’KusHenesiTeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK METa00JIu3M. ACCUMMIIAIMS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPruM B NOHUMAHUU
MeTabor3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reteporpodHsblid. Pois dhepmenTon
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTh (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. BausHue ycnoBuid cpeibl Ha (POTOCHHTE3 U CIOCOOBI MOBBILLIEHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEMOCUHTE3UPYIOIINE OaKTepuu. 3HAUYEHUE XEMOCUHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHMCIIEHME, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakuum wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes



Oenka. Otambl TpaHcusauuu. KomupoBanue amuuokucior. Pombp pubocom B
OouocuHTe3e Oenka.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Pemmukanus JTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema 6. PazMmHOXkeHHE M HHAUBUAYATbHOE PA3BUTHE OPTraHU3MOB.

Krerounplii 1TUKI, WK JKU3HEHHBIM IHUKI KiIeTku. WHTepdaza u MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIM Ha0op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOXKEHHMSI W  WHIUBUIYAJIbHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrHYECKUI CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

@DopMbI pa3MHOKEHHSI OPraHU3MOB: O€ecIoyioe U mosioBoe. Buibl 6ecnosoro
pPa3MHOXKEHUA: JIEJICHUE HAJIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAYCHHE JJISl CEJICKLUU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchl, Mpoucxoadine Ha CTaaudaxX MeEno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U sSIMYHUKUA. OOpa3oBaHHE W PA3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
YPOACTBA.



Poct u pasButne pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpaum:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereratuBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuit», «CTpOeHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Permmukarmus JJHK», «Mutosy,
«Meino3y, «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
4enoBeka», «OCHOBHBIE CTAIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpONpenapaTsl «CriepMaTo301,1bl
MJICKOITATAIOWIETOY, «SHIeKIeTKka MIeKonuTaroumeroy, «Kapuoknnes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHAas MOJEb-alIUIMKauus «/leieHue KIEeTKW», MOJIEIIb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHnume muTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy.

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HacjiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MicTopus pa3BuTus reHeTUKHA. Pob uTonoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HATOI€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE TI€HETHYECKHE
noHATHsA. [ 'eHeTnYecKkas CHMBOJIMKA, UCIOJIb3yEMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €AWMHO-00pa3usi TUOPUAOB IEPBOTO
nokojeHusd. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIUIEHUS MPU3HAKOB.
['unioresa yucrotel ramer. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHATM3UPYIOLIETO CKPEITMBAHNUS
JUTS OTIPEICIICHUSI TEHOTHIA OCOOH.

CuemienHoe HacnefoBaHue mnpuszHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBaHUIO T'eHOB. HapyIieHne CuerieHusi TeHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.

['enetuka nosa. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omMoramMeTrHeie W rereporaMeTHble oOpraHusMbl. HacnenoBanue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.



M3meHunBOCTh. BHIbI ©3MEHYMBOCTY: HEHACIIEICTBEHHAs U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MO (UKAIIMOHHON U3MEHUYUBOCTH. BaprallnoHHBIN s M BapHallMOHHAS KpUBas.
Hopma peakunu npusHaka. KonuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKKM U HX
HOpMa peakiuu. CBoMCTBA MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, WM TE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTnBHas
U3MEHYMBOCTh. Meiio3 U TOJIOBOW TMpollecC — OCHOBA KOMOWHATHBHOMU
M3MEHUYUBOCTU. MyTalmoHHasi U3MEeHUMBOCTh. Kitaccudukanust MmyTaluii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTaluidi. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesinepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
4eJI0OBEKa: FeHeaIOrnYecKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C IOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YeEJIOBEKAa: T'E€HHBIC OOJIC3HHU,
OOJIE3HH C HACJIEICTBEHHOM MpPEIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIMIEBI
3I0pOBOr0 00pasa KU3HH, TUarHOCTUKU, MPOPUIAKTUKY U JICUCHUS] TEHETUYECKUX
Oosie3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEJOTBPALLEHUH U JICUEHNN T€HETUYECKUX 3a00JI€BaHU YEIOBEKA.

JlemoHncTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuubr u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HEeTHYeCKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JlurubpugHoe  CKpeulBaHHUE»,
«llutonornyeckue  OCHOBBI  JUTHOPUAHOTO  CKpeIIMBaHUs»,  «Meio3y,
«B3auMoznencTBue ajeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl pacTEHUH,
JKUBOTHBIX M YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO0 ¢ IonoM», «KapHhoTurbl dYelloBeKa W KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalnoHHas HW3MEHYUBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBuw», «MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojeNU-alIUIMKaIu «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKpPOCKON U MHUKpompenapar «Jpo3oduna» (Hopma, MyTauuu
(dbopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



JlaGopatopHas pab6otra Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTHMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(PUIbI HA TOTOBBIX MUKPOIIpernapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenne Moau(UKAIIMOHHON N3MEHUYNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y Jpo30Quibl HA TOTOBBIX
MUKpOIpenapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHWE W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
Yyenne H. U. BaBunmoBa o0 T1ieHTpax MNPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MaccoBBIM U MHAUBUAYAIbHBINA OTOOPHI B
CENEKIIMU pPACTEHUNM M JKUBOTHBIX. OIIEHKa JKCTephepa. bIM3KOpoICTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nunHus. CKpelIMBaHUE YHUCTBIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIAMHT.
OtnanénHass rtubpugmzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
MOJYYEHHE TOJUIUIOUIOB. JIOCTMIKEHHSI CENEeKIUMU paCTeHUHl, XUBOTHBIX U
MUKpPOOPTaHU3MOB.

buotexHONMOTUs Kak OTpacib NPOW3BOACTBA. [ €HHAs WHKEHEpHs. OTambl
co3ganusi pexombunantHod JIHK wu TtpaHcrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Dkoyioruyeckue M dtuyeckue  npobmemsl. MO - reHeruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHOB.

Tabnuupl U cxeMbl: KapTta «lIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «llopoapl roMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenunity, «OtnanéHnas rudpuausanus», «PadoTel akagemuka M. @. MBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repoapuit «CenbCKOX03sIICTBEHHBIE PACTCHUS.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTHUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIleCCaM CaMOIIO3HAHMSI, CAMOBOCITUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon depepanuu, mpuposie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHHUI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo1oB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJI HHIWBUIYaTbHOTO U  KOJUIEKTHBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYZY, OCO3HAaHUE IIEHHOCTH MacTePCTBA, TPYA0It00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealrn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PECYpCHbIE  MPOOJIEMBI  pPa3BUTHUS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TMOJYyYCHUM OWUOJOTUYECKUX 3HAHUN B IENIIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS Ui aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMUYECKUE 3HAHUS Jis
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIC i (OPMHUPOBAHUS MHUPOBO33PEHUS OO0y4aIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHMS IMPOTPAMMBI CPEIHETO OOIIETro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM TPUEMBI JOTUYECKOTO MBILIJICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUM HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B paccMaTpHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATENbCKON U MPOCKTHON e TEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWSA, €ro WHTEPIpETAlH, MPEOoOPa30BAHUIO M NPHUMEHEHHI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BaTebHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ peHIeHHWS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HPOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oounosiornyeckor nHpopmaruu (cxemMbl, rpauku, TUuarpaMMbl, TaOJUIIBI, PUCYHKU
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBIIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaldbHBIE CpPEICTBAa OOIICHHS, MOHWMAaTh 3HA4YCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHJIHOW W WHAWBUIYTBHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKIOTO YieHa KOJUICKTHBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO YYaCTHHKAa KOMaH/bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUWA IEJIEBbIE M CMBICIOBbBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3371a4yu B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKHM y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQUIeKCHH AJisi OLEHKH CUTYallld, BbIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOrMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUmn), TOMEOCTa3 (CaMOperyssiius), YpOBHEBasE OpraHU3alisl )KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aisi U MpOBEACHHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYECHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIbI HA OCHOBAHUU TOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M DHEPreTHYecKOro oOMEeHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSTHS MPAKTHUYECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  palMOHAJIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M IMpakTUYeCKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAacCOBOM MH(OpMAlLIMK, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IIVTAHUPOBAHMUE, 10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM
Ne n/m Kourposnbueie  Ilpaktuueckue (uupposbie)
NMPOrpamMMbl Bcero
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypcbl
bub6nmoreka [IOK
. brosoris kax Hayka 6 0 0 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 JKuBbIE CUCTEMBI U UX OPraHU3ALUs 1 1 0 hitps://m.edso0.ru/7f41c292
. bubnuoreka [{OK
3 XUMUYECKHUI COCTaB U CTPOECHUE KIIETKU 40 2 7 hitps://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 Hexknerounas ¢opma sxu3nu. Bupycsl 3 0 0 hitps://m.edsoo.ru/7f41a636
bubnuoreka [IOK
5 JKusuenesaTenpbHOCTE KIIETKHU 20 1 2 hitps://m.edso0.ru/7f41c292
5 Pa3zmHOXeHMe U HHANBUAYAIBHOE PA3BUTHE 8 1 0 bubnnoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 18 1 4 bubmuoreka [IOK
OpraHHM3MOB https://m.edsoo.ru/7f41c292
8 Cenekiust opranu3mMoB. OCHOBBI 5 1 0 bubnnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
o Peseparioe Bpems . 0 0 https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB 11O 102 7 13

ITPOI'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41a636
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 IIVIAHUPOBAHMUE, 10 KJIACC

Ne KoumnuecTBo yacos Hdara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoxka
n/n Bcero Kourpoun IIpakTnyec H3y4eHusi o0pa3oBaTeJbHbIC
Hble padoThl KHe padoThl pecypcbl
bubmuoreka [JOK
1 ngﬁfﬁgﬁ;ﬁgﬁ;ﬁiﬁ Kparkas 1 0 0 https://m.edso0.ru/863e6122
PP ' https://m.edsoo.ru/863e632a
el B ; B LOK
- 08P P https://m.edso0.ru/863e6122
Ouosiorun
3 OOBEKT U IpeAMET U3YUECHHS 001 1 0 0 bubnuorexa [JOK
ouosoruu https://m.edso0.ru/863e6564
bubmuorexa [JOK
4 buonornueckne actieKThl B 00IIECTBE 1 0 0 hitps://m.edsoo.ru/863e674e
5 Gopaposam corcermemonayoi ) 0 0 ubmiorera LIOK
PMHP e https://m.edso0.ru/863e6b72
KapTHUHBI MUpPa
6 MeTo1bl HayqHOTO ITO3HAHUS 1 0 0 bubnnoreka [JOK
OpPraHUYeCcKOro MUpa https://m.eds00.ru/863e6b72
7 buonornueckue cucremMsl. Y pOBHU 1 1 0 bubnnorexka [JOK
OpraHHU3aLuH KHBOH MTPUPOJIBI https://m.eds00.ru/863e6870
B ocvoms s Maposmeuenran 1 0 0 Bubmiorera LIOK
: P https://m.edso0.ru/863e6d5¢c
MHUKPO3JIEMEHTHI.
9 Heopranuueckue Bemecrsa. Bona, ee 1 0 0 bubnnoreka [JOK
POJIb B KUBOM TIPUPOJIE. https://m.edso0.ru/863e6e88
10 Poutb MUHEpaTBHBIX COJIEH B KIIETKE. 1 0 0
Oprannueckue BeniecTBa, MOHITHE O bubnmoreka [JOK
11 PETYISIPHBIX M HEPETyISPHBIX 1 0 0 https://m.eds00.ru/863e6ff0
OouonoarMepax. https://m.edso0.ru/863e716¢
12 Jlunuel, X cTpoeHue. 1 0 0 Eubmorexa LIOK

https://m.eds00.ru/863e766¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

bu6mmoreka [IOK

13 YHKUHH JTHIHAOB. https://m.edso0.ru/863e7c98
Yraesoapl. MoHOCaxapuabl, bubnmoreka [JOK
- OJIUTOCaxapubl M MOJUCAXapUIbI. https://m.edso0.ru/863e7aae
15 DyYHKIMHU YTIIEBOIOB. BH6H_HOTCK3 HOK
https://m.edso0.ru/863e7dc4
bubmmorexa [IOK
16 benku. CocTaB u CTpyKkTypa O€IKOB. hitps://m.e dsg).ru 186367966
bubnnoreka [JOK
17 DyHKuuH beKoB. https://m.edscﬁ).ru/863e796e
18 Gemone nowono sanccrsenmmin Bubmorera LIOK
peaKuiL https://m.edso0.ru/863e7540
depMeHTBI — OMOJIOTHUYECKHE bubnnoreka [JOK
19 KaTaau3aTopbl. MexaHu3M JAeHCTBHS https://m.eds00.ru/863e81b6
(bepMEeHTOB. https://m.edsoo.ru/863e831e
Jlaboparopnas pabota Ne 2 Mzyuenue
20 (dhepMEeHTATUBHOTO PACIICTUICHHS bubnuotexa [JOK
MIEPOKCHJIa BOJIOPOJIa B PACTUTEIBHBIX U https://m.edso0.ru/863e7f4a
YKUBOTHBIX KJIETKAX.
21 Hyxnennoseie kucnotsl. Ctpoenue JJHK. ﬁggiﬁ;ﬁ;%iiﬂﬁl%?’em%
29 CBolicTBa, MECTOMIONIOKEHUE, PYHKIIUU bubnmnorexa [JOK
JIHK. https://m.edsoo.ru/863e8436
bubnmnorexa [JOK
23 PHK: cTpoenue, BUIBI ¥ QYHKIIHH. https://m.eds;g.ru/863e86f2
24 Pemenne anemeHTapHbIX 3a71a4 1O bubnnoreka [JOK
MOJIEKYJISIPHOM OHOIOTUN https://m.eds00.ru/863e8878
o5 Pewienne snemeHTapHbIX 3a1a4 110 bubnuoreka [IOK
MOJICKYJISIPHOM OMOJIOTHA https://m.edso0.ru/863e89a4
26 AT®: ctpoenue, QyHKIUH. bubmorexa HOK

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
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

bu6mmoreka [IOK

2 Butaie. https://m.eds00.ru/863e8¢60

28 HanotexHomoruu B OMOIOTHH. ﬁggg'l;l/ﬁeelaasg)orﬁﬂ 63e8efe

29 HanotexHomoruu B OMOIOTHH. ﬁggg'l;llcr);ee%zﬁ)orllf/S 63e8efe

30 VYpoxk — kondpepennus «lllaru B bubmmorexa [IOK
METUITHY https://m.edsoo.ru/863e8d78

31 Ypok — koHdpepenuus «llaru B bubnnoreka [JOK
MEITUIIHY» https://m.eds00.ru/863e8d78

30 Ypok — 06001IeHne «MOJIeKyIIpHbINA bubnnoreka [JOK
YPOBEHbBY. https://m.edso0.ru/863e9214

. . bubnuorexa [JOK
33 MoutekymsipHbIi ypoBeHb. Cpe3 3HaHUN hitps://m.e dS(I)_f).ru 186369214
ST A S — BuGmorera LIOK
PYKIYP YHEN AL https://m.edso0.ru/863e9336
opranu3ma. Pazsutue uuronoruu.
35 CoBpeMeHHbIE METObl U3YUEHHUS KIIETKU bubmorexa LHOK
‘ https://m.edso0.ru/863e7c98

. Knerounas Teopus B crnge COBPEMEHHBIX Bubmorexa [IOK
JAHHBIX O CTPOSHUH U QPYHKITUAX KIETKH. hitps://m.eds0o.ru/863e7aae
Teopus cumOuorexesa.

37 JlaGopatopHas pabota Ne 3 TexHuka bubnuoreka [IOK
MHKPOCKOTIUPOBAHHUS https://m.edso0.ru/863e7dc4
JlaGopaTtopHnas pa6ota Ne 4 U3yuenue

38 KJIETOK PACTCHUH U JKMBOTHBIX I10J bubnuoreka [IOK
MHKPOCKOTIOM Ha TOTOBBIX https://m.eds00.ru/863e796e
MUKpOIIpenaparax 1 ux OmucaHue.

o | oo e s v e B LOK

P YHEH . https://m.edso0.ru/863e796e
MeMOpaH.
40 Huronna3zma. {utockener. Opranous bubmuorexa [JOK



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

JABWKCHUA.

https://m.edso0.ru/863e7540

JlaGopaTtopHnas pabora Ne 5 U3yuenue

bu6mmoreka [IOK

41 IUIa3MOJIN3a U JICTUIa3MOJIN3a B KIIETKaX https://m.eds00.ru/863e81b6
KOKHIIBI JTyKA. https://m.edsoo.ru/863e831e
42 Snpo. CtpoeHue u GyHKITUHA XPOMOCOM. bubmuorexa [JOK
PuGocombl. DHIOIIIIa3MaTHYECKAs CETh. https://m.edso0.ru/863e7f4a
43 gdgfgflggigpgﬁngi??s;nmm bubmorexa LIOK
POARYOIH. https://m.eds00.ru/863e81h6
Tonbmxu. JInzocomel.
JlabGopaTtopHnast pabota Ne 6
44 [IpuroroBneHnue, paccMaTpuBaHUE U bubnnoreka [JOK
OIMCAaHUE MUKPOIPENapaTOB KIETOK https://m.eds00.ru/863e8436
pacTeHuil.
45 OCHOBHBIE OTIMYUTEITHHBIE OCOOCHHOCTH bubnuorexa [JOK
KJIETOK MTPOKAPUOT U IYKAPHOT. https://m.edso0.ru/863e86f2
P ubanorexa IOK
P P ’ ’ https://m.eds00.ru/863e8878
rpuboB U OakTepuil.
VYpok — 0600meHue no reme: «CTpoeHue
47 1 QYHKIIMM OpraHou10B KieTku». Cpes bubnnoreka [JOK
3HaHui 110 TeMe «CTpoeHne 1 QyHKIUH https://m.edsoo.ru/863e89a4
OpPTaHOUIOB KJICTKH
bu6mmoreka [IOK
48 Bupycol — HeknerouHas Gopma KU3HU. https://m.eds00.ru/863e8c60
B | oot et oy ek BuGorea 101
pbITpod Py https://m.eds00.ru/863e8c60
3a00JIeBaHU.
PerpoBupychl 1 Mepbl 60pHOBI CO
bu6mmorexa [IOK
50 CIIdowm. IIpuonsl. Bupycomnorus, ee https://m.eds00.ru/863e8efe
MIPAKTUIECKOE 3HAYCHHE.
51 Knerounsrit MmeTaboam3m. bu6mmorexa [IOK

DepMEHTAaTUBHBIN XapaKTep PeaKLUn

https://m.edsoo.ru/863e8efe



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
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

oOMeHa BEIleCTB.

52 DTarnbl YHEPreTUYECKOro 0OMeHa. bubmuorexa [JOK
AHa’po0OHOE JIbIXaHHE. https://m.edso0.ru/863e8d78
53 DTanbl SHEPreTHYECKOro 0OMeHa. bubmumoreka [IOK
AdpoOHOE JBIXaHHE https://m.edso0.ru/863e8d78
bu6mmoreka [IOK
>4 ABTOTPOLI H reTepOTPOHHI. https://m.edsoo0.ru/863e9214
bubmuorexa [JOK
55 ®dotocunres. ®a3wr porocuHTE3A. https:/m.eds00.ru/863e9214
56 ®orocunTes. Paszwl porocunTesa. Lukn bubnnorexa [HOK
Kpebca https://m.edso0.ru/863e9336
bubmuorexa [JOK
S KeMOCHHTE3, https://m.edsoo0.ru/863e7c98
s HacnencrBennas I/IH(i)OIPMaHii[I ZICEE - Bubmorexa [IOK
PCATTHSAMIA B IICTHE. & CHET . https://m.edsoo.ru/863e7aae
€ro CBOMCTBA.
59 buocunres Oenka, peakiuy MaTpUYHOTO bubnnorexa [HOK
CHHTE3a. https://m.edsoo.ru/863e7dc4
60 Perynsauus paboThl T€HOB U POILIECCOB bubnuoreka [IOK
00MeHa BEIECTB B KIIETKE. https://m.eds00.ru/863e796e
61 I'enHas uHxkeHepus, TCHOMHUKA, bu6mmoreka [JOK
POTEOMHUKA https://m.eds00.ru/863e796e
. . bubnuotexa [JOK
62 Knerounsrnit uxn: uaTepdasza u aeneHue. https://m.eds00.ru/863e7540
bu6mmoreka [JOK
63 Mwurto3, 3HaUeHHE MUTO03a, a3bl MUTO3a. https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
MHTO33 B IIIET p yK https://m.edso0.ru/863e7f4a
Ha TOTOBBIX MUKpOTpernaparax.
65 Meiio3, 3HaUeHHE Mei03a, Ga3bl Meio3a. bubmorexa LIOK

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



https://m.edsoo.ru/863e8d78
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®opMupoBaHUE MOJOBBIX KIETOK Y

bu6mmoreka [IOK

66 [[BETKOBBIX PACTEHUH U MIO3BOHOYHBIX hitps://m.edso0.ru/863e8436
YKUBOTHBIX.

67 crpoomun mosomx krerox i rorons ubmoera LIOK

P https://m.eds00.ru/863e86F2
MUKpOIIpenaparax.

B8 peryomum e mpwaa saGonesam. BuGmorexa LIOK
DTy p ' https://m.edso0.ru/863e8878
CTBOJIOBBIE KJIETKH.

69 Ypok — 0606meHue 1o reme: «KietouHsrii bu6mmoreka [IOK
YPOBEHBY. https://m.edsoo.ru/863e89a4

. . bubnuorexa [JOK

70 Kiierounsliii ypoBeHnb. Cpe3 3HaHMI https://m.eds00.ru/863e8c60
OpranusMeHHbIH ypoBeHb. OcoOeHHOCTH

71 OJIHOKJICTOYHBIX, KOJIOHUATBHBIX U bubnuoreka [IOK
MHOTOKJIETOYHBIX OpraHu3MoB. OCHOBHbBIE https://m.eds00.ru/863e8c60
MIPOLIECCHI, TPOUCXOSIINE B OPTaHU3ME

72 PasMHOxkeHue opranu3MoB. becnionoe u bubnuoreka [IOK
MI0JIOBOE pa3MHOKEHHE. https://m.edso0.ru/863e8efe

73 JIBOMIHOE OIIITIOIOTBOPEHUE Y LIBETKOBBIX bubnnoreka [JOK
pacTeHui. https://m.edsoo.ru/863e8efe

| oo v, B LOK

P yp https://m.edso0.ru/863e8d78
KUBOTHBIX. [lapTeHOreHe3.
bu6mmoreka [JOK

75 OnTorene3. OMOpHOHAILHOE Pa3BUTHE. hitps://m.eds00.ru/863e8d78

76 [ToctamOpronansHoe passutue. [Ipsmoe u bubnuoreka [IOK
HEMPSAMOE Pa3BHUTHE. https://m.edsoo.ru/863e9214

;| e o e B LOK

P A https://m.edsoo.ru/863e9214
MHAUBUIYaJIbHOTO Pa3BUTHSL.
78 Ypok — 000011IeHNE IO TEMe bubnuoreka [IOK
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«Pa3MHOXXEeHUE OpPraHU3MOB. OHTOTCHE3Y.
Cpe3 3nanuit

I/ICTOpI/ISI BO3HHUKHOBCHUA U PA3BUTHUA
TCHETUKHU, METOJIbI TCHETHKH.

https://m.eds00.ru/863e9336

bu6mmoreka [IOK

7 ['eHeTHYeCKUE TEPMUHOJIOTHS U https://m.edso0.ru/863e7c98
CHMBOJIHKA.
3aKkoHEI HAacleaCTBEHHOCTU. . Meunens u bu6mmoreka [IOK
80 .
YCJIOBHS UX BBITIOJIHCHHSL. https://m.edsoo.ru/863e7aae
81 3akonsl HacneacTBeHHOCTH. | u 11 3akoHbl bubmmoreka [JOK
I'. Menpens. https://m.edsoo.ru/863e7dc4
82 3akonsl HacaeacTBeHHocTH. 111 3akon I bu6mmoreka [IOK
Memens. https://m.edso0.ru/863e796e
B saomowepnocrer macrenosass bu6morera LIOK
: https://m.edso0.ru/863e796e
AHanuzupylolniee cKpeluBaHue
Jlaboparopuas pabota Ne 10 CocraBnenue
84 AJIEMEHTAPHBIX CXEM CKPEIIMBAHUS bubnuorexa [JOK
PenreHne reHeTHYECKUX 3a1a4 HA 3aKOHBI https://m.eds00.ru/863e7540
Mengens
XpoMOCOMHast TEOPHST HACIIEACTBEHHOCTH. bubnuotexa [JOK
85 CrerieHHOE HACJIEI0BaHUE, https://m.eds00.ru/863e81b6
KPOCCHUHTOBEP. https://m.edso0.ru/863e831e
86 Omnpenenenue nomia. CrenjieHHoe ¢ MOJI0M bubnuotexa [JOK
HAacJIeOBAaHUE https://m.edso0.ru/863e7f4a
87 JlaGopatopHas padota Ne 11 Perenue bubnuoreka [IOK
FeHETHUYECKUX 3a/adu. https://m.eds00.ru/863e81b6
38 B3anMopelicTBue amieIbHBIX U bubmuorexa [JOK
HeaJUIeIbHBIX T€HOB. https://m.eds00.ru/863e8436
89 I'eneTnueckne OCHOBBI MHIUBUYAIHBHOTO bu6mmorexa [IOK
pa3BuTHs. ['eHeTHYeckoe KapTUPOBaHHE. https://m.eds00.ru/863e86f2
90 I'enernka yenoBeka, METOABI U3YUECHUS bu6mmoreka [JOK

T'CHCTUKH YCJIOBCKA.

https://m.edso0.ru/863e8878
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91 HacneactBennsie 3a00IeBaHUS YEJIOBEKA, 1 0 bu6mmoreka [IOK
UX MpenynpexIcHre. 3HAYCHUE TCHETHKH. https://m.edso0.ru/863e89a4
92 Jlaboparopuas padota Ne 12 CocraBnenue 1 1 bubnmoreka [JOK
Y aHaJIM3 POIOCIOBHBIX YEIOBEKA. https://m.edso0.ru/863e8c60
93 3aKOHOMEPHOCTH HACJIEIACTBEHHOCTH. 1 0 bu6mmoreka [IOK
Cpe3 3HaHMi https://m.edso0.ru/863e8c60
HenacnencTtBeHHas H3MEHYHUBOCTb.
o
o | DeSormoupion Bleme | 1 B 10K
’ . https://m.edso0.ru/863e8efe
BapHAIlMOHHOTO Psijia U BapUallMOHHOM
KPUBOM.
HacnencrBennas usmeH4nBOCTh. Buibl bubnuorexa [JOK
95 . 1 0 ]
HACJIEACTBEHHON U3MEHUYNBOCTH. https://m.edso0.ru/863e8efe
96 Myranuu, Buapl Myrauuid. MyrareHsl, ux 1 0 bubnnorexa [HOK
BJIMSIHAE HAa OPTaHU3MBbI. DITUTCHETHKA. https://m.edso0.ru/863e8d78
97 JloMecTUKanus U ceaeKuus. MeToasl 1 0 bu6mmoreka [IOK
CEJIEKIUHU, UX TEHETUYECKUE OCHOBEL. https://m.eds00.ru/863e8d78
98 HckyccTBeHHbIN 0TOOp, €10 BUABIL. 1 0 Eggsjijl/(gée%zgﬁ}lf/%?»e%l 4
99 paoodpams cenmmonmoro sarepuara, 1 0 Bu6morera LIOK
' https://m.edso00.ru/863e9214
buobe3omnacHOCTh
100 | "aamomowopnosmn mwemmpocts”, Cpea | 1 0 Bu6morera LIOK
. ' https://m.eds00.ru/863e9336
3HaHUH
101 Ypok 0000IIeHHS 3HAHHH. 1 0
102 PesepBHBIi ypok 1 0
OBIIIEE KOJIMYECTBO YACOB I10 102 13

ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI /IVISA YYEHUKA
buonorus 10 knacc: 6a3oBbii ypoBeHb/moj pea. B.B.Ilaceunuka. M.:

[Ipocsemenre (JInHMs )KU3HN)

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

MGTOI[I/ILIGCKI/IC PCKOMCHAAIIUMU K YPpOKaM ouomorun. M.: HpOCBeHleHHe

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6imoreka LIOK https://m.edsoo.ru/863e9336
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