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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY IUISl ONpEAeSICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEp)KaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanpabie nojoxenus @I'OC COO o B3auMooOYCIOBIEHHOCTH LENeH, COAep:KaHUs,
pe3ynbTaToB OOyueHHUsi U TpeOOBaHUU K YPOBHIO MOATOTOBKH BBITYCKHUKOB, IMOJIOKEHHS 00
o0IIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbl CPETHETO
obmiero obpazoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKEHUS O crienu(uke OUOIOTHH,
e 3HAYCHWU B IMO3HAHWU >KUBOM MPHUPOIBI M OOECIEUCHHH CYIIECTBOBAHMS 4YEIOBEYECKOTO
obuiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIE (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo OGuonoruu AaéT MPEACTaBICHUE O IEeNIX, 00 o0IIel cTpareruu 00yJYeHHs,
BOCIIUTAHUS M PAa3BUTUS OOYYAIOIIMXCS CpeAcTBaMH Yy4deOHOro mnpeamera «buomorusy,
ompezenseT o0sg3aTeNbHOE TMPEAMETHOE COJIEpKaHUEe, €ro CTPYKTYpPY, pachpeleieHHue o
pa3zenaM M TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeNbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPECIMETHBIX CBS3CH, JIOTUKH 00pa30BaTEIHHOIO MpOIiecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B mnporpamme 1o OHONOTMU TakKe YYHUTHIBAIOTCA TpPeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB YU€OHO-TI03HABATEIHHOMN JIEATEIILHOCTH, YICOHBIX JEHCTBUI 00yJatOnMXcs 10
OCBOEHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10-11 kmaccel, 6a30BbIii YpOBEHb) peann30BaH MPHUHIIHUII
MPEEeMCTBEHHOCTH B HW3Y4YeHUHU Ouosiorud, Onaromapss 4eMy B HeW mpocMaTpuBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PCHHUS, IICHHOCTHBIX  OpPUEHTAIMA JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JKU3HU U OEpeKHbIM OTHOIIEHHEM K OKpYXKarouleH
npupoaHoii cpene. IlosTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHWHA O CTPOSHUU KUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAONTUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYEHHBIX
3HaHWI B TOBCETHEBHOM KM3HU ISl pEIICHUS MPUKIAJIHBIX 33/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIEICTBEHHBIX ~ 3a00NIeBaHUN  YeNOBEKa, MEIUKO-TEHETHYEeCKOrO0  KOHCYJIbTHPOBAHUSA,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEAICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHAJIM3a BIIMSIHHUSI XO3SHMCTBEHHOW JIEATEIHHOCTH YEJIOBEKa HA COCTOSHUE MPHPOJHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMpPaBIEHHOCTH Y4eOHOTO
npenMera «bUONOTHs» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00eCTeYeHUs YCIOBHM I peuIeHHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJIBFHOTO OMOJIOTMYECKOT0 00pa3oBaHus, KOTOpas Mpe/noiaraet
dopmupoBaHrEe y O0YJarOIUXCS CIIOCOOHOCTH aaNnTUPOBAThC K W3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHe cpemHero oOIiero oOpa3oBaHHs 3aHMMaeT BaxkHoe MecTo. OHa
obecrieunBaeT (GOpMUPOBaHHE y OOYUYAIOIMIMXCS TPEACTABICHHWA O HAyYHON KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHW3alliil W DSBOJIIONWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXKMBOW TPHPOJIBL,
dbopmupoBanus (yHKIIMOHATHHOW TPaAaMOTHOCTH, HAaBBIKOB 370POBOTO M 0Oe3omacHoOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIIJICHHS, [IGHHOCTHOTO OTHOIIICHHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bonbmoe 3HadeHWe OWOJIOTHS WMEET TakkKe JUIS PEIICHUS BOCHUTATENBHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHS TUTST dbopmMHupoBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazBanHble MOT0XKEHUS O MPEAHA3HAYEHUN Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEIHEBHOM KHM3HU U MPAKTHYECKOW nesTenbHocTH. Ocob00e MECTO B ATOM CHUCTEME 3HAHUUN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHEHTAIUAX JTUIHOCTH, CTIOCOOCTBYIONINX I'yMaHHU3AIMH OUOJIOTHIECKOT0 00pa30BaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3aluyd M 3BOJIIOLNUU. B COOTBETCTBUU C 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHHuecKOro MUpPay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenuss yuyebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUH HCIOJIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUW O OHOJOTHYECKMX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3UU M OCOOCHHOCTSIX >HBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3alllH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aIUY;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHWU 3HAHHWH W OMBITA, MMOJTYYECHHBIX MTPU U3YUCHUU OMOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM KHUBOW MPHPOIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosorus», ndydaemas Ha 6a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COHEPXAHUE OBYUEHU A
10 KUIIACC
Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHMONOTHMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U APYTUMU
€CTCCTBCHHBIMU HayKaMu, (QmiIocodueid, 3THUKOW, 3CTETUKONH W TpaBoM. Poib Ouonorum B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

MeTopl TO3HAHUS KUBOM PpUPOIbI (HAOII0IeHIE, SIKCIIEPUMEHT, ONUCAaHUEe, U3MEPEHHE,
KJ1accu(pUKalus, MOJICITUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konpuos, Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTo/Ibl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonb3oBaHuE pa3iIMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUsA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouoioruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTAHHYECKOU MPUPOIBI.

CgoiicTBa OuocucTeM | HUX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IOIYIALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTUYECKH), OMOC(hepHBI.

JdemoHcTpaumuu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKK IKU3HU», «YPOBHH OpraHU3AIMH KUBOUH
MPUPOBI.

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpOJBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHM BOJBI M MUHEpAIbHBIX BeleCTB B KieTke. [logaepiaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHue 6eIK0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa 0enKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIM ILIEHTD,
cyoctpatHas crneuuduuHoctb. Kodepmentol. Buramunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aTOpOB.



YrneBonabl: MOHOCaxapubl (TJIFOKO3a, puO03a 1 Ie30KCHpuO03a), Aucaxapuiasl (caxaposa,
JaKTO3a) W Monucaxapuabl (Kpaxmal, TJIUKOreH, Ieiunono3a). buonornyeckue QyHKINH
YIJIEBOJIOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEJIKOB U JUMHAOB Kak
VCTOYHUKOB YHEPIHH.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykiieoruasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kiuerke. Kilerounas teopus — npuMep B3aUMOJCHCTBHS UACH U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knetka kak nenoctHas >xuBasi cucrema. OOIIe Npu3Hakyi KJIETOK: 3aMKHYTasl Hapy>KHast
MeMOpana, mosiekyibl JJHK kak renernueckuii ammapar, cCucTeMa CHHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHYECKass H mpokapuoruyeckas. (OCOOCHHOCTHM CTPOSHHS
npokapuoTnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuoTHUECKON KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIIUH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouabl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IuIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTU.
Bunaer mnactun. HememOpaHHbIle OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA LIEHTP, EHTPUOIIH,
PECHUYKH, KIyTUKU. DYHKIIMM OpraHOW0B KJIETKH. BritoueHusl.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue sajpa: saepHas o00j0uKa, KaproIiasma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llIneitnen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuna XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «bruocunTes Oenka», «CTpoeHue MoJeKkyibl Oenka», «CTpoeHue pepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENbHOM KiIeTKu», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIeBOIAbD, «JIUImHUIbI».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, O0OpyIOBaHME AJs INPOBEJCHUS HAOIIOJCHUI,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, KMUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnasi pabora Ne 1. «M3ydyeHue KaTralUTU4YECKON aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopuast padota Ne 2. «M3yueHue CTpOEHUS KIETOK pPACTCHHM, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KusHenesiTeIbHOCTh KJIETKH.



OOmeH BemecTB, WIM MeTaboau3M. AccuMwisanus (TUTACTHYECKU  OOMEH) |
JUCCUMUIIALIUSA (SHEpreTHYecKHii 00MeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METaboInu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHsbiid. Pons depmeHTOB B 00MEeHE
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmum (oTocuHTe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emie.

OHnepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICJICHHE U
aKKyMYJIUPOBAHHE SHEPTUU B KJIETKE. DTallbl JHEpreTuuecKoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanwms
TeHeTUYeCKON HH(popMaIuu B KieTke. ['eHeTuuecKuid KOoJ M ero CBOMCTBA. TpaHCKpHUMIMS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jransl Tpanchsuuu. Konuposanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitust BupycoB (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJA BUpYcoB. baktepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc uMMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWIIIHS, peBEpTaa W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JIE€BaHUM.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuit, K. A. Tumupsizes.

Tabmuupt w  cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctrpoenue u
¢yHkunoHMpOBaHUE  TeHa», «CuHTe3 Oenka», «leHernyeckuii kony», «Bupyce,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbI 1Mk Bupyca CIINM/la, OGakrepuodaray,
«Permmukanus JJTHK».

Ob6opynoBanue: moaenu-anmukanuu «Yapoenue JJHK u tpanckpunums», «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1UKI, WM KU3HEHHBIM LUK kietku. MHTepdaza u muto3. I[Ipouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTubl. LluTonornyeckue OCHOBBI Pa3MHOKEHHSI M MHAWBUIYAIBHOTO Pa3BUTHS
OpraHNU3MOB.

Henenne xnmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiue Ha pasHBIX
CTaausAX MUTO3a. bUOJIOrMYEeCKUI CMBICII MUTO3A.

[Tporpammupyemasi ruOesb KJIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE I
CEJICKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYUS OT OECION0rO.



Meiio3. Craguum meito3a. Ilpoueccsl, npoucxonsime Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIci ¥ 3HaUEHUE Mei03a.

["amerorenes — npouecc 00pa3oBaHus MOJIOBBIX KJIETOK Y >KMBOTHBIX. Ilosi0BBIE XKene3bl:
CEMEHHUKU M sUYHMKH. OOpa3oBaHHE M pa3BUTHE IOJOBBIX KJIETOK — raMmer (crepMaTo3ouf,
AHLEKIeTKa) — crepmaroreHe3 u oBoreHed. (OcCOOEHHOCTH CTpPOEHMsI SAHLEKIETOK M
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOTeHe3). DMOpHUOHAJIBHOE pa3BUTHE (IMOpUOTEHE3).
Oranbl AMOPUOHAIBHOTO PAa3BUTHS Yy IO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHUE, TracTpyJisiLus,
opranoreses. IloctamOpruoHansHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTH: IPAMOE,
HenpsMoe (TMYrHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHMW3MOB, (DAKTOpPBI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 [IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHME pacTeHui», «/lenenne kueTku
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIH LUK,
«Penmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKON, MHKpornpenaparbl «CrepMaTo30ubl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurampomero», «KapuoknHe3 B KiIe€TKax KOpellKa JyKa», MarHUTHas
MoJenb-amInKanms «/lenenue knetkny, moaens JJHK, Mmogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponbp nurtosmoruu u
SMOpHOJIOTHN B CTAHOBJICHUU F'€HETHKHU. BKi1ag poCcCHICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUM, LUTOT€HETHYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NOHATHUSA. [ eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  NPU3HAKOB, ycTaHOBJIEeHHble [.  MeHngenem.
MonorubpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuno
JOMMHHMPOBaHMs. 3aKOH pAcIIEIUIEHUs IpU3HAKoB. ['mmoresa uuctorel ramer. IlomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
[{uToreHeTHyeckne OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIN3UPYIOLIEE CKpellMBaHUE.
Hcnonb30BaHue aHAMU3UPYIOLIETO CKPEIIUBAHUS IS OTIPE/IeIIeHNs] TeHOTUIIA OCOOH.

CueruilenHoe HacienoBaHue mnpusHakoB. PaGora T. Moprana mno clemIEHHOMY
HacJIeJOBaHMIO TeHoB. Hapyienue cuenieHus reHoB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEIEHUE N0J1a. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHsle M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.



W3MeHunBOCTh. BUIbI N3MEHYMBOCTHU: HEHACIICCTBEHHAs U HAclIeACTBeHHasA. Ponb cpenpl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKA MOIU(PHUKAIIMOHHONW H3MEHYHBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHast, Uiy reHOTUIMYECKas, U3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHas
u3MeH4MBOCTh. Kiaccugukanuss MyTanuii: TeHHbIE, XpPOMOCOMHBIC, TeHOMHbIe. YacToTra U
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.

BuesinepHast Haca€1CTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
IeHEaNOrnYecKui, OJIM3HELOBBIH, LMTOr€HETUYECKUH, OHMOXMMUYECKHH, MOJIEKYJSPHO-
reHeTuuecknii. COBpEMEHHOE OIPENEICHUE TEHOTHIIA: IIOJHOTEHOMHOE CEKBECHMPOBAaHMUE,
TEHOTHIIUpPOBaHKHE, B TOM uyucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IpeIpacloyokKEHHOCTHIO,
XpoMocoMHble Oosne3Hu. ComaTuueckue W reHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTHKH, NPO(UIAKTUKY U JIEUCHHUS] T€HETUYECKUX
Oone3Hell. MeauKO-TeHeTUUECKOe KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepukos, H. B. Tumodeen-
Pecosckmii, H. Y. BaBuios.

Tabmuubl u cxembl: « MOHOTHOPUHOE CKPEUIMBAHUE U €r0 IUTOT€HETHYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro LUTOICHETHYECKas OCHOBa», «3aKOH YUCTOTHI TraMeT»,
«durnbpunHoe ckpemuBaHue», «LluTororuueckue OCHOBBI JAUTHMOPUIHOIO CKpEIIMBAHUSY,
«Meiio3», «B3auMoaeicTBre auIeNbHBIX TEHOBY, «l eHeTnYecKkne KapThl paCTEHUMN, KUBOTHBIX
U yelnoBeKa», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAacCJeIOBaHUS, CLUEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka M KUBOTHBIX», «Buuael wn3MeHuMBocTH», «MoaudukanroHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropay, «l'eHeTHka rpymnn KpoBw», «MyTalnnoHHas
WU3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HenomaHoe
JOMUHUpOBaHuEe», «JuruOpuaHoe ckpemuBaHue», «llepekpéct XpoMocom», MHUKPOCKON U
MuUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIEB U OKPACKH Telna), repoapuit
«I"opox moCceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3yslbTaTOB MOHOTMOPUAHOTO U AUTHOPUIHOTO
CKpEeLIMBaHUA y Jp030(HIIbl HAa TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopaTtopnast pabota Ne 6. «3yyeHne moauuKkanmOHHON N3MEHUYNBOCTH, TIOCTPOSHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid y Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax,.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIu3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CeNeKIUU U foMecTukanus. Yuyenue H. U.
BaBunoBa o meHTpax NPOUCXOXKIEHHS U MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpsI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpPOJa, IITaMM.



CoBpeMeHHBIE METOBI CENEKIIMU. MacCOBbI U MHAWBUAYAIbHBI OTOOPHI B CEIEKIIMH
pacteHuii u XuBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — UHOPHUIMHT.
Uucras nuaus. CkpenyBaHWe YWCTBIX JuHHMA. [erepo3uc, wiM THOpUAHAS —CHIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTHIKEHHMs CEJEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak orpacib NPOU3BOACTBA. [€HHAs HMHXKEHEepUsA. OTambl CO3JaHUA
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYECKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapnieuenko, M. @. 1iBaHoB.

Tabmuel U cxembl: Kapta «L[eHTpBI MPOMCXOXKICHUS W MHOTOOOPa3us KYyJIbTYpPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHuit», «OTmaanéHHas
rubpuanzanus», «Pabotel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJISKU IUIOAOB W KOPHEIUIOAOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Okckypcusi «OCHOBHBIE METOJIbI M JIOCTHUIXKEHHUS CEJICKIIMU PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA y4acTOK, B TEIUIMYHOE
X035UCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO ILICHTPA)».

INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
bUOJIOTMN HA  BA3OBOM  VYPOBHE CPEIHEI'O  OBIIEI'O
OBPA30OBAHUMA

Cornacho ®I'OC COO, ycraHaBIMBAlOTCS TpeOOBaHHMS K pe3ylbTaTaM OCBOCHHMS
00y4aroImuMuCs MPOrpaMM CpeHero oouiero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDI
B crpykType JMYHOCTHBIX pe3yJabTaTOB OCBOEGHUs IpenMera «buonorus» BblIEIeHbBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHWE OOyYalOIIMMHUCSH  POCCUHCKOM  IpakJaHCKOH
UJIGHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIpPENEIECHHUIO,
HaJIMYyue MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJeHANPaBICHHOE pPa3BUTUE BHYTPEHHUX
yOeXIIEHUI JINYHOCTH Ha OCHOBE KITFOYEBBIX IIEHHOCTEH M MUCTOPUYECKHUX TPAIUINN Pa3BUTHS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOy4aromMXcs PYKOBOJICTBOBATbCS B
CBOEH  JEATETBbHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, TPHUCYIIUMH  CHCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJIMYME SKOJIOIMYECKOTO MPaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBHTH 1SN M CTPOUTD )KU3HCHHBIC TUIAHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHMs INpeaMeTa «buoorusy NOCTHUralTcs B €IMHCTBE
y4eOHOIl W BOCHUTATENbHOM JESITeIbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHHCKHUMU
COLIMOKYJTBTYPHBIMH, UCTOPUIECKIMHU U JyXOBHO-HPABCTBEHHBIMHU IEHHOCTSIMH, TPUHSATHIMU B



oOuiecTBe MpaBUJaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpoIleccaM CaMOIO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA,
YBOXCHHUS K 3aKOHY W IPABOIOPSIKY, YEJIOBEKY TpPyJda M CTaplIeMy MOKOJICHHIO, B3aMMHOTO
YBaXEHUSI, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HAClIEQUI0O U  TPaJulUsaM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpee.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO npeamera «bruomorus» MOMKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
paclIipeHne KU3HEHHOTO OIbITa U OMbITA JCATEILHOCTH B IMPOIECCE PEeaTM3allid OCHOBHBIX
HATPaBIICHUH BOCIIUTATEILHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaskaIaHCKOro BOCIIHTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOT0 00IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYIIHMOHHBIX TIpaB H OOS3aHHOCTEH, yBaKEHHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHnH y4eOHBIX W IMO3HABATEIIBHBIX 33124, BHITIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMECHTOB;

CIIOCOOHOCTh  OMPEACNSATh COOCTBEHHYIO TO3UIMI0O TI0 OTHOIIEGHHUIO K SBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YYUTHIBATh B  CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHYS JIIOJICH ¢ Pa3HBIMU yOSXKICHUSMHU, KYJbTYPHBIMHA [IEHHOCTSMH U COIUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBITIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 33Ja4, YBAXKUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB P 0OCYXJICHUH CITOPHBIX BOIMPOCOB OMOJIOTUIECKOTO COJICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATSIIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKON TPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTH3MA, YBAKECHHUS K
CBOEMY HApOAy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOM S3BIK U KYJIBTYPY, IPOIILIOE ¥ HACTOSIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHEe K TPUPOJHOMY HACIEAUI0 U TaMSATHUKAM MPUPOJBL,
JIocTKeHUsIM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKHX YYEHBIX B CTAHOBIICHUE W pa3BHUTHE
OMOJIOTHY, TOHUMAaHWS 3HAYCHUS OMOJIOTUH B TIO3HAHUH 3aKOHOB MTPUPOJIBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeiHast yoe:K IEHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX [IEHHOCTEH POCCUICKOTO HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAITUIO M IIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;



OTBETCTBEHHOE OTHOIIEHHME K CBOUM pOIMUTENAM, CO3JAaHUI0O CEMbM Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM *U3HU B COOTBETCTBUU C TPAIULIMSIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KaueCTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocHUTAHHMS, (POPMHPOBAHUSL  KYJBTYPbl 3/I0POBbSI M
IMOIMOHAIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peaiu3alus 3J0pOoBOro U 6e30macHoro oopasa *u3HU (340pOBOE MUTAHUE,
coOI0fieHre TUTUEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXA,
perymsipHass (QuU3MYECKas AaKTUBHOCTH), OEpPEeKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHHS K COOCTBEHHOMY (PM3MYECKOMY U TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBUJI WHAMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUE TMOCJEICTBUI M HENMPHUSATUS BPEIHBIX MHPUBBIUEK (YHNOTPEOJCHUS aJKOroJs,
HapKOTHUKOB, KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPYA0It00ue;

TOTOBHOCTb K aKTUBHOM JEATEIHLHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITENIBHO  BBIMOJHATH — TaKylO
JIeATEIbHOCTb;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHaNbHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HaAHHBIN BBIOOP OyayIieit mpodeccun u peaaTnu30BbhIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHUIO U CaMOOOpPa30BaHHIO HAa MPOTSHKEHUU BCEH
JKU3HHU;

7) 3K0JI0TM4YECKOT0 BOCTTUTAHUS

HKOJIOTHYECKU 1IETIECO00pa3HOe OTHOIICHUE K MPUPOJIEC KaK MCTOUHUKY KU3HHU Ha 3emile,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyNbTYphl: MPHOOPETEHHE OMBbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpebl;

OCO3HAHUE TJIO0ATIBHOTO XapaKkTepa KOJIOTHYECKUX MPOoOJIeM U MyTeH X PEIICHHUS;

CIOCOOHOCTH MCIOJIB30BaTh MpUOOpeTaeMble MpU U3yYeHUH OWOJIOTUU 3HAHMS U YMEHUS
IpU pElIeHuH MPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM TMPUPOIONOIB30BAHHEM (COONIOICHNE
MpaBUJl MOBEIECHUS B IMPUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEMPUSATHE NEHCTBHM, NMPHHOCAIINX BpEI OKPYKAIOIIEH MPUPOIHON cpere,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTHYECKHE MOCIEACTBUS MPeapUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJU4He Pa3BUTOTO JKOJOTHYECKOTO MBIIIIEHUS, SKOJOTHYECKON KYIbTYPhI, OIBITA
JEATETLHOCTH  DKOJOTUYECKOW HAMNpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMUAJIBHOM MPAKTHKE, TOTOBHOCTU K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKONW HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:



c(OPMHUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM © OOIIECTBEHHOW TMPAKTUKHA, OCHOBAHHOTO Ha JHMANiore KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATEIILCKON KYJIBTYPhI KaK CPEICTBA B3aUMOICHCTBHUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MUPA,

MOHMMAaHUE CIeNU(PUKH OUOJIOTHM KaK HAayKd, OCO3HAHUS €€ poiau B (OPMHUPOBAHUU
paIoOHaTHHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU [IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIEeM
MUpPEe KaK O CIMHCTBE IPHUPOMABI, YEJIOBEKa M OOIIeCTBa, B IIO3HAHHH ITPHPOJIHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MPOOJIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OMOJIOTHH JJII COBPEMECHHOMW IHMBHIIM3AIMN: OOECTICUCHUS
HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3AHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peliaTh pecypcHbie MPoOIeMBbl Pa3BUTHUS YEIOBEUSCTBA, MIOMCKA MyTel BBIXO/AA U3 II00ATBHBIX
9KOJIOTHYECKHX MPOOJIeM M 00eCIICUeHHUs Mmepexoia K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAILHOMY
HCIIOJIb30BAHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B TMOJYUYCHUU OMOJOTHYCCKUX 3HAHHWMA B IEJISAX MOBBIIICHHS OOIICH
KYJBTYpbl, €CTECTBEHHO-HAYYHON TI'DaMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIIMOHAJIbHON
IPaMOTHOCTH 00y4Yarouuxcs, opMUPYEMOH TPU U3yYCHUN OUOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TO3HAHUS, HCIIONB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONy4aeMble 3HAHUS JUIS aHajdu3a W OOBSCHCHWS SBICHUHN
OKPYXKAIOIIEr0 MHpa M TPOMCXOIAIIMX B HEM HM3MCHCHUH, yMEHHE JielaTh OOOCHOBaHHbBIE
3aKIIIOYCHUSI HA OCHOBE HAYYHBIX (AKTOB M HMEIOIIUXCS JaHHBIX C IEJbI0 IOJy4CHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIEHO HCIIOJB30BaTh OHMOJIOTHYCCKHE 3HAHHS IS PEIICHUS
po0JIeM B peajbHBIX KU3HCHHBIX CHTYaIUsX;

OCO3HAHME IICHHOCTU HAayYHOW JICATEIILHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCIICIOBATEILCKYIO ACSITEIIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O W CaMOOOPA30BAHHIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN 10 OHOJOTUU B COOTBETCTBHH C JKU3HEHHBIMU
NOTPEOHOCTAMM.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS y4eOHOro mpeamera «BHOJIOTHs» BKIFOYAIOT:
3HaUUMBIC IS  (DOPMHpPOBAHUS MHPOBO33PEHUS  OOYYAIOMIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXTmpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJI0OB MO3HAHUS, UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIeCTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHCTEMa, HAyYHBIM (aKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeopHs, WCCIEAOBaHNEe, HAOIIOJIEeHUE, W3MEpPEHUE, DKCIICPUMEHT M JPYTHX), YHHUBEPCAILHBIC
yueOHbIe JeicTBUS (MO3HABaTeIbHbIe, KOMMYHUKATHUBHBIC, PETYIATHUBHBIC), 00ECIEUNBAIOIINE
dbopmupoBaHre (QPYHKIIMOHAIBHON TPAaMOTHOCTH U COIMANBFHOW KOMMIETCHIIMU OOYYaroIIMXcH,
CIIOCOOHOCTH 00yJaronuxcst HCIIOIL30BaTh OCBOEHHEIE MEXIUCITUTIITHHAPHBIE,
MHPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YyUeOHBIC JCHCTBHS B IT03HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro oO0IIero oO0pa3oBaHHS
JIOJKHBI OTPaXKaTh:

OBRJ1ajieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE IHCTBHA:



CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aAKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIONIb30BAaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHAIN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHHS), PaCKphIBaTh CMBICT OHOJOTHYECKHX
MOHTUN (BBLIEIATH UX XapaKTEPHbIC PU3HAKH, YCTAHABIUBATh CBSI3U C APYTUMU NOHIATUSIMHU);

OTIPEICIIATh IEMH JEATEIHHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH HX JOCTHUKCHHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIb30BAaTh OMOJIOTHMYECKUE MOHSITHUSI JUIsi 0ObsACHEeHUs (AKTOB U SIBICHUN KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

PUMEHSTh CXEMHO-MOJICJIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOIIICHUNA B M3y4YaeMbIX OHOJOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUYMM PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUIaH PEHICHHs TPOOJIEMBI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJITATOB IIENISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOIHATH PAOOTYy B YCIOBHSIX pPEalbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEOBATEIBCKON U MPOEKTHOW AESITeIbHOCTH, HaBbIKAMU
pazpemieHusi mpobaeM, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOHCKY METOJIOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHUTYalHsX, B TOM YHWCJE MPHU
CO3aHUH YUEOHBIX U COIIMANIbHBIX TPOEKTOB;

dbopMUPOBATH HAYYHBIA THI MBIIIICHUS, BIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSITHSIMA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 337aud B 0Opa30BATEIBbHON NEATEIHLHOCTUH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3UPOBaTh 3ajady, BBIJABUTATH
TUTNOTe3y €€ pelIeHHs, HaXOJUTh AapTyMEHTHI IS JI0Ka3aTelbCTBA CBOWX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE peIIeHUS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

JTaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBAThH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATIBHYIO CPeay;

YMETh TEPEHOCHTHh 3HAHWS B  I[MO3HABATCIIBHYI0O W  MPAKTHYECKYH0  O0JlacTu
KHU3HEACITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJEH, IpEAjiaraTb OPUTHHAIBHBIE MOJAXOABl U pEUICHHS, CTaBUTh
POOJIEMBI U 33J1a4H, JOITYCKAIONUE AlTbTEPHATUBHBIC PEIICHHUS.



3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUHBIX MCTOUYHUKAX HH(pOpMaIuu (TEKCTe ydeOHOro mocolwus,
HAy4YHO-IIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApSX U CIPABOYHMKAX, KOMIIBIOTEPHBIX
06a3ax [aHHbIX, B VIHTepHeTe), aHAIM3UPOBaTh HHPOPMALMIO PpaA3IMYHBIX BUAOB U (opm
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

dopMynHupoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI MPH IOHCKE U O0TOOpe
O6unonornyeckoit nHGopMaIK, HEOOXOIUMOH /7S BHITIOJTHEHUS YYEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TIPEACTABICHUS OHOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U JPYToe);

UCIOJIb30BaTh HAy4HbIN S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrHYECKOH
uHpopMaLKell: IPUMEHATh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopMmyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HABbIKAMU PpACIO3HABAHUS M 3alMThl UHGpOpMalLMU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTMYHOCTH.

OsiaieHHe YHMBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

1) obmenne:

OCYILECTBIIATh KOMMYHMKAIIUK BO BcexX cepax >KM3HU, aKTUBHO Yy4acTBOBAaThb B JHaliore
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoOll TeMbl (YMEHHE 3a/1aBaThb BOIPOCHI, BBICKAa3bIBATh
CYXKJECHHUS] OTHOCUTEJIbHO BBINOJHEHMSI Mpe/ylaraeMoi 3aJaud, Y4YWUThIBaTb WHTEPEChl U
COIIACOBAHHOCTH MMO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CpElICTBA OOLICHMs, NOHUMAaTh 3HAYEHUE COLMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAIUi, yMETh CMAryaTh KOH(MIUKTH U
BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU cIOcOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYTUX JOAEH, IPOSIBIATh YBAXHUTEIBHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs IeITEILHOCTD:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHUYyadbHOH paboOThl Mpu
pelieHny OMOoJ0THYecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YUeOHO! 3a/1auH;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEIH COBMECTHOM JAESITeNbHOCTH, OPraHHU30BBIBAaTH U KOOPAWHHUPOBATH
JIEUCTBUSA MO €€ ITOCTUKEHHIO: COCTAaBIATH IUIAH JEHCTBUH, pACIpPENENIATh POIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOI0 YYaCTHHKA KOMaH/bI B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPAaTETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.



Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUAIMU:

1) camoopranu3anus:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M UX pEUICHHUS B
KU3HEHHBIX M YUEOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUMN LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKHM B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOM IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENbHYIO AEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTb U (OPMYJIHUPOBaTh COOCTBEHHBbIE 33Jayl B 00pa30BATENbHOM JEATEIBHOCTH MU
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH IUIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacmupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUI;

JieNiaTh OCO3HAHHBINA BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IIMPOKOM PYIULMH B Pa3HBIX 00JaCTIX
3HaHMUN, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
¥ MBICJIUTENBHBIX MPOIECCOB, UX PE3YNIbTATOB U OCHOBAHMI, UCIOIB30BATh MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYalllu, BBIOOpA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHHKEHUIO;

INPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB EATEIbHOCTH;

3) npuHATHE Ceds1 U IPYrUX:

OpUHUMATD ce0sl, TOHMMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX NP aHAJINU3€E PE3YJIBTATOB AEATEIbHOCTH;

IpHU3HaBaTh CBOE NIPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeJI0oBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHbie pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOECHMIO, HMHTEpPHpPETAMUd U MpeoOpa3OBaHUI0 3HAHWM, BHJbI
JeSITeIbHOCTH 10 MOJIYYEHHIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUHM B Pa3IMYHbIX Y4E€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHbIX C Ouomorueil. B
porpaMMe IpeaMeTHbIE PEe3yIbTaThl IPEACTABIEHBI 110 TOAaM 00yUYEeHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJU OMOJOTMHM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B (DOpPMHpPOBAaHHH COBPEMEHHOMN €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;



YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OOMEH BEImIECTB M  MpPEBpaIleHUE DHEPruu), TOMeocTa3
(camoperynsuusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEJIEHUE
(penpoyKuus), HaCIeJCTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
LIEHTpajbHas J0rMa MOJEKyJsipHOW Ouosiorun), 3akoHsl (I. Mennena, T. Moprana, H. WU.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMM HAy4HOrO NO3HAHUSA B OMOJIOTMU: HAOJIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alys ¥ TMpPOBEJICHHE OHOIOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPH U 3aKOHOB, YMEHHE J€JIaTh BBIBObI HA OCHOBAaHUM IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIICISATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] 3HEPTUU B KIIETKe, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTHUecKoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAJIbHOIO PAa3BUTHUSA
opranusma (OHTOTEHE3);

YMEHHUE TPUMEHSTH MOJTy4YEeHHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTHMYECKHX IMPOIECCOB U
SIBJICHUH, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B IOBCEITHEBHON )KU3HHU C LEJIbI0 00ecIeueHHsI
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUST HOPM
rPaMOTHOI'O TOBEACHMSI B OKpYXKalolled MNPUPOAHON Cpele, NOHMMaHWe HeoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NJs palrdOHAJIbHOTO
HIPUPOONOIb30BAHNUS;

yYMEHHUE pellaTh 3JIeMEHTapHbleé TIE€HETHYEeCKHE 3aJayd Ha MOHO- M JAUTHOpHIHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISL TIpe/iCKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHBIE M MPaKTUUYEeCKHe paboThl, coOMI0NaTh MpaBUiia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHME KPUTHYECKHM OILIEHMBATh M HHTEPIPETHPOBATh HH(OpPMAINIO OHOJIOTHYECKOIrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElCTBa
MaccoBOW HMH(pOpMaIMK, HAyYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUs, 00o0O0Ias
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmnapaTt OMOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOEHHs YydeOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HaHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBATh CO/IepKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMMYJISIINS,
reHO(OH[, JBOJIOLMSA, JBIKYIIHE CHIbl ((aKTOpbl) SBOJIIOLUH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, SKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENH MTUTaHUs, YKOJIOTHIEeCKas MupaMuia, OnoreomneHos, onocdepa;



yMEHUE Wu3/arate Ouosorndeckue Teopuu (3BomronvoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPUS SBOJIIOLNHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiiieBoro cxoacrea K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMid U nyrted 3omonuu A. H. CeBepuosa, yuyeHus o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHUE BIa/leTh METOJaMHM HAy4HOIO NO3HAHUSA B OMOJIOTMU: HAOJIOJEHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHATHMH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BbEKTOB: BUJIOB,
NOMYJISIUMM, TNPOAYLIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOI€OIEHO30B M HIKOCHCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHSI SKOJIOIMYECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHMH B IKOCUCTEMAX, aHTPOIOI€HHBIX W3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTHM, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX LHKIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YE€HHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUECKUX PELIEHUI B OBCEHEBHOM KU3HHU C LENIbI0 O0eCIeueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawlleil NpUpoaHON cpele, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouosoruu Ui paloHaIbHOIO
HPUPOIONOIB30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 33a/Jayd, COCTaBJISTH CXEMBl IEepeHOca
BEILIECTB U SHEPI'UU B 3KOCUCTeMax (LieNy MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPaKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHHUEM;

YMEHHME KPUTHYECKH OLIEHMBATh M HHTEPIPETHPOBATh HMH(OpPMALNIO OHOJIOTrHYECKOIrO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHWUSA W3 Pa3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBoi HHGOpMalMK, HAayYHO-TIOMYJSPHblE MaTepualibl), paccMaTpUBaTh TIJIOOAIBHBIE
HKOJIOTMYECKHE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIECHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 00o0Imas
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso00.ru/7f41c292
JKuBBIC CHCTEMBI U UX OpPraHM3aLUs 1 bubmorexa OK
p . https://m.edso00.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LOK
P https://m.edso00.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmorexa LOK
g https://m.edso0.ru/7f41¢c292
PasMHOXEeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
p P https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI

pecypcsl
bubmuorexa [JOK

1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122

https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY

3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564

4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
benku. CoctaB u cTpoeHne OEIKOB.

5 [TpakTiueckast pabora Ne 1. 1 05 bubnuorexa [IOK
«O0bHapyxeHue 6EIKOB ¢ ITOMOIIIBIO ' https://m.eds00.ru/863e6b72
KaueCTBCHHOW PEaKIIHI
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas

6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK

KaTaJUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTajasbl)»

https://m.edsoo.ru/863e6b72
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Yrnesonsl. JIunuael. [IpakTuaeckas
pabota Ne2 «OOHapyKeHHE JTUTTHI0B

bubmuoreka [JOK

! Y YIJIEBOJIOB C TTOMOIIBIO 0> https://m.eds00.ru/863e6870
KaueCTBEHHBIX peaKLUii»
bubmuoreka [JOK
8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropus u meTonbl n3y4eHus bubnnorexa [JOK
kietku. Knetounas teopus https://m.edso00.ru/863e6e88
CrpoeHnue 3yKapuOTHYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
10 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHICAHUE»
11 Kinetka xak 1mieoctHast >KuBas
cucreMa. KontposnbHas pabora
bu6mmoreka [IOK
12 OOMEH BEWECTB WM META00MH3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Potocitnres. Xemocuirres https://m.eds00.ru/863e7c98
. bubnmuotexa [JOK
14 DHepreTHieckuii 0omen https://m.edso0.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kjeTku. Muro3. JlabopatopHas BuGmorexa LOK
15 pabota Ne 3 «HabGumoieHre MuTo3a B 0.5 https:/m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 Buocuures Oenka. Peakuus bu6mmoreka [IOK
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MaTpUIHOI'O CUHTE3a

https://m.edsoo.ru/863e796e

bu6mmoreka [IOK
17 T —
PaHCIALIA — OHOCHHTE beika https://m.eds00.ru/863e796e
18 Hexnerounsie hopmbl )KU3HE — bubnuoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuoreka [JOK
20 M
o3 https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubnnoreka [JOK
«M3yueHne CTPOEHHUS TTOJIOBBIX ' https://m.edso00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 NuauBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o bubnuoteka [JOK
HACJIEJICTBEHHOCTH U N3MEHYNBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 pr3HaKoB. MOHOTHOpHTHOE bubmorexa HOK
P ] pra https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPUJIHOE CKpEIIMBaHUE. 3aKOH
25 fesaminioro HaF::nI: OBaHUS bubmorexa HOK
A https://m.eds00.ru/863e89a4
MIPU3HAKOB
26 CrernyieHHOe HaclieIoBaHUE 05 bubmuorexa [JOK

npusHakoB. JlabopaTopHas pabora

https://m.edso0.ru/863e8c60
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Ne 5 «M3yuyenue pe3ysbTaToB
MOHOTHOPHUIHOTO M TUTHOPHUTHOTO
CKpEIIUBAHMS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»

97 I'eneruka nmona. HacnenoBanue 1 bubmuoreka [JOK
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
W3menunBocth. HenacnencreenHas
M3MEHYMBOCTb. JlabopaTopHas
pabora Ne 6. U3yuenue bubnuoreka [IOK

28 - 1 0.5
MOTU(PUKAIITMOHHOW U3MEHUHUBOCTH, https://m.eds00.ru/863e8efe
MOCTPOCHUE BAPHAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBOI»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTopHnas pa6ota Ne 7. 1 05 bubnunoreka [JOK
«AHanu3 MyTamui y 1po30Quisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKpPOIIpETapaTax»

bu6mmoreka [JOK

30 Peneriica wenosexa L https://m.eds00.ru/863e8d78
KonTponbHas pabora mno teme

31 «HacmencrBeHHOCTE U 1
U3MEHYUBOCTH OPTaHU3MOB)

bubmuorexa [JOK

32 Cenexums Kax Hayka i mpotece L https://m.eds00.ru/863e9214
MeToap! M JOCTUIKEHUS CEJIEKIIUNA bubmuorexa [JOK

33 . 1
pAacCTEHUH U JKUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubnnoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336

OO011ee KOJIMYECTBO YacoB MO MPorpaMMe 34 5



https://m.edsoo.ru/863e8c60
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus 10 knacc / [laceunnk B.B., Kamenckuit A.A. u npyrue; 6a30Bblii ypoBeHb. [1oa

penaknuei B.B.Ilaceunuka, MockBa «lIpocBemenney, 2022
METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA

buonorus. 10—11 kmaccel. ba3osslit ypoBens. [loypounsie pazpaboTku.: yued. mocodue s
obmeoOpasosar. opranuzanwii / B. B. [laceunuk, I'. I'. IlIsenios, T. M. E¢umoa. — 2-e u3.,

crep. — Mockaa : [IpocBenienne, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa LIOP
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