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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OMOJOTHH TEOPETHYECKYIO OCHOBY JUISL OIPENEIICHUS
NOAXO0J0B K (opMHupoBaHUIO cojepxaHus yuyeOHoro mnpeamera «buonorus» cocTaBUiIu:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOydeHUss U TPEOOBAHWU K YPOBHIO IMOATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
O0IMMX LENSIX W MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETro
obuiero obpazoBanusi B Poccuiickoit @enepanyiy, a Takxke MOJIOXKEHUS O crienuduke OMoIoruy,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEUYEHHUU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUEe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYaloOIIMUXCS CpeAcTBaMU YydeOHoro mpeamera «buonorusy,
orpenenser 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA OOpa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaronXCsl.

B mporpamme 1o OHONOTMHM Tak)Ke YYHUTHIBAIOTCS TpPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BH/IOB Y4€OHO-TI03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX NeUCTBUN 00YYarOIIUXCS 110
OCBOEGHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHB) pEaqu30BaH MPUHIIUI
NPEEMCTBEHHOCTH B HW3yYeHHH OuoJormw, Oiarojapss dYemMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
IPEJCTaBICHUA O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKarouleu
npuponHoii cpene. IloaToMy Hapsimy ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HaHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe IO OHOJOIMU YJEeNeHO BHHUMAaHHE HCIHOJIb30BAHUIO MOJTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH 1€JI1eco00pa3HOro MOBEACHUS B OKpY)KaloLled MpUpOAHOH cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHMS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTBHIO OOECTICUeHHs YCIOBHIA ISl PEUICHUS
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas MpeArnoiaraer
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTH aAanTUPOBAaTbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Bbuonorust Ha ypoBHe cpemHero oOmero oOpa3oBaHWs 3aHUMaeT BaxxHoe Mmecto. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOYUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001IaeT 3HaHUS O )KUBOM MpUpPo/e, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHW, CO3MaéT YCIOBHS MJIs: TIO3HAHWS 3aKOHOB JKUBOW TIPUPOJIEI,
¢dbopMupoBaHus (YHKIIMOHATIHLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro odpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOTI'O OTHOIICHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHue OMOJIOTHS HUMEET TaKXkKe JUIs peIleHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro o0pa3oBaHus, COIMAIM3aIy oOydarommxcs. 3ydenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUHN C TPEJCTABICHUSIMH W3 JAPYTUX Y4YEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUIM OCHOBY Ui ONpEJENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACP KAHUS, TPEICTABICHHOTO B IPOrpaMMe 10 OUOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIICH KYJIbTYpHhI, ONpeaestoie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUMU
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIIMX T'YMaHU3AIUN OHOJIOTHYEeCKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpXKaHUS Yy4eOHOro Marepuaja B TporpaMme IO OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX
J)KUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alMd U 3BOJIIONMU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbIC JTUHUU:
«buonorus kak Hayka. MeTobl HAy4YHOTO Mo3HaHUsM», «KileTka kak OMoIoruyecKas CUCTEMa,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny u3ydenus yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAJIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 9TU 3HAHMS JJIsl TPAMOTHBIX JIEHCTBHI B
OTHONIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
obecreunBaeTcs peleHrueM CAeAyIIMMX 3a/1ayu:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWiax, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaX HAy4YHOIro IO3HAHUS,
CTPOCHHUHM, MHOTO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3allu,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS TMMO3HABATENbHBIX, MHTEIUIEKTYATbHBIX W TBOPUECKUX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJEN ¥ TIOJIX0/I0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIe KyabTyphl, (YHKIHOHAIBHON TIpPamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBIICHUS OKPYXAIOIIETO MUpPA KMBOW MPUPOIBI HA
OCHOBAHUWH 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHHe y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIHI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHHE IEHHOCTU OMOJOTUYECKUX 3HAHWU JUIsI TIOBBIIICHHS] YPOBHSI 3KOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE NMPUOOPETEHHBIX 3HAHWI M yMEHUH B ITOBCEAHEBHOW XM3HU ISl OLICHKH
MOCJIECTBUI CBOEW JEATENILHOCTH IO OTHOIICHUIO K OKpY)KaIoLleH cpene, COOCTBEHHOMY
3I0pOBBI0, 0OOCHOBAHHE U COOIIOJICHUE Mep MPO(PUIAKTHKH 3a00JI€BaHHIA.

B cucreme cpeanero obmero oopasoBanus «buosnorusy», usydaemas Ha 6a30BOM YpOBHE,
SBJISIETCSL O0SI3aTENIbHBIM yYEOHBIM IIPEIMETOM, BXOISIIMM B COCTaB HPEAMETHOH 00JacTH
«EcTecTBeHHO-HaY4HBIE TPEIMETHI.

Jnst u3ydenus: ouoniornu Ha 6a3oBoM ypoBHe B 10 kitacce oTBoauTcs 68 yacos, (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKOW W TpaBoM. Ponbs Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucreMa OMOJOrHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM PpUPOIbI (HAOIIOeHIE, SIKCIIEPUMEHT, OUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumu:

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

Tabmuie! 1 cxeMbl: «MeTo/Ibl TO3HAHUS KUBON HPUPOIBD.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

[Tpaktueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IPHU H3YYEHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owoioruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CpoilicTBa OumocucteM M HX pazHooOpa3ue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIM, OPraHMU3MEHHBIA,  MOMYJIALHOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOTe0eHOTHYECKHIA), OMOC(hHEPHBIA.

JdemMoHcTpaumMu:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
IPUPOJIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJIBI M MHUHEPAIbHBIX BeElIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 6€TKOB. AMUHOKHCIIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbIE AMHMHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAs, TPETUYHAs] M UYETBEPTUYHAS CTPYKTypa). XUMHYECKUE
cBolcTBa OeKkoB. buonornyeckue GyHKIM OEITKOB.

®epMeHThl — Ouonornyeckue karaiau3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Orianuus  ¢GEepMEHTOB  OT
HEOPTraHWYECKUX KaTaJIn3aTOPOB.

YrneBonapl: MOHOCaxapuabl (TJTFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJHMCcCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonorndeckue Qpynkiuu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCITKOB M JUIHUIOB KaK
MCTOYHUKOB SHEPTUU.



Hyxnennoseie kucinotel: JIHK u PHK. HykneoTunbl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoennie u ¢ynkuunu JIHK. Crpoenune u ¢ynxmunm PHK. Bugst PHK. AT®: crpoenue u
byHKUIMN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUHU. MeTO/1bl U3y4EHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunsl KIETOK: JyKapuoTHyeckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApUOTUUYECKON KJIeTKU. KieTounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhI KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITUH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. [luTomnmazmMa u e€ oOpraHOUIBL
OnnomemOpannbie opraHouibl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/ibl KJIETKH: MHUTOXOHJPUH, IIacTUibl. IIpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUYHBIN LIEHTP, [ICHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o000uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ulneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHre XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIE».

Tabmuier u cxembl: «llepuoguyeckas Tabmuna XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «CTtpoeHne hepmenTay,
«Hyxneunossie kuciotel. JTHK», «Ctpoenue monekynslt AT®», «CTpoeHne 3ykapruOTHYECKON
KJIeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOEHHE pPACTUTENBbHOM KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHbie U IpaKTHYeCKHe PadoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabota Ne 2. «M3ydyeHHe CTpOECHHSI KJIETOK PACTEHUM, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHE.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmen BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS (IJIACTUYECKUM OOMeH) U
TUCCUMUIIALINS (PHEpreTHUecKuii 00MeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIn3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTPOHBIN U TeTepoTpodHbIi. Ponb depmeHTOB B 00OMEeHE
BEIIIECTB U MIPEBPAIICHUHN YHEPTHUH B KIIETKE.

®orocunte3. CperoBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakiuu (oTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI TMOBBITIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAYe€HHWE XEMOCHHTE3a IJIsl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl SJHepreTnyeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucimopomnHoe okucieHwe, WIM KJIETOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JHK. Peamumzanus
reHeTu4YecKoi mHpopmanuu B KieTKe. [ €eHeTHYeCKUui KOJ W ero CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuate3 PHK. Tpancisiusa — 6uocunTe3 Oenka. Drtamnbl Tpancaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsle ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKIIa BUPYCcOB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWINIHS, peBepTaa W HWHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.
JdeMoHcTpanum:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tunmel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacr», «Porocunrte3», «Crpoenue IHK», «Ctpoenue u
dbyHKIIMOHUpOBaHUe TeHa», «CuHte3 Oenka», «leHeTnueckuii Kom», «Bupycs,
«baktepuodarny», «Ctpoenne u xku3HeHHbIH 1wk Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mosieib cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM SKU3HEHHBIA MK KieTkd. WuTepdasza m mwuro3. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBI XPOMOCOMHbBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpraHU3MOB.

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpouUCXOIslINe HAa Pa3HbIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpraHM3MoOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJlBOE€, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHMW3MOB, €r0 3HAYEHUE A
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIINYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBemenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIcia ¥ 3HaYEHUE Me03a.

["ameTorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Yy KUBOTHBIX. [10IOBBIE kKene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30W,
AWlLIeKJIeTKa) — crepMmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPHUOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THUIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHUE CEMEHM, CTalun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIOOTBOPEHHUE Y
LIBETKOBBIX PAacCTeHUN», «BereraTuBHOE pa3MHOXXEHUE pacTeHUi», «JleleHne KIETKU
Oaxrepuit», «CTpoeHue IOJIOBBIX KIETOK», «CTpoeHHe XpoMocOoMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsaMoe pazButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIMHUTAIOLIET0»,
«linexnerka Miexonuramoomero», «KapuoknHe3 B KiIeTKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnKanys «/lenenue knerkuy, moaens JHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 IpakTHYeCKHEe PadOThI:

JlaGopatopHas pabota Ne 3. «HabmroeHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabota Ne 4. «/3ydyeHuwe CTPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax,.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPTraHM3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHetuku. Ponb nurtonoruu u
AMOPHUOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToJbl TEeHETUKH (TUOPUII0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKHE MOHATH. | eHeTnyeckas CHMBOJIMKA, UCTIOIb3yeMast B
CXEMax CKpEIMBAaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB,  ycTaHOBiIeHHble [. MeHngenem.
MonoruOpuaHoe CKpelrBaHue. 3aKOH eIMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuno
JOMMHHUPOBAaHMsI. 3aKOH pAcCIIEIUIEHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEe CKpEllMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBaHU JUIsl ONpeieTIeHNs] TeHOTUIIA OCOOH.

CueruileHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cLeIUIEHHOMY
HacJeI0BaHNI0 TeHOB. HapylieHue cuemieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEPa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl N”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALIMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, iy reHOTUNWYECKasi, U3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTbD.
Meiio3 u moOJNIOBOM mpolecc — OCHOBA KOMOMHATUBHOMW W3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluid: TeHHbIE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa M



MPUYHHBI MyTaluid. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIIEICTBEHHON
n3menunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealornyeckuii, OJIM3HELOBbIM, IMTOrCHETUYECKUH, OMOXUMHYECKHUM, MOJEKYJISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/EICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUIIUPOBaHKE, B ToM uucie ¢ nomomipio I1[[P-ananusa. HacnencTBenHbie 3a0oiieBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYSHUS TEHETHYECKUX
Oone3Hell. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. M. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunHoe ckpemuBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, «[ €eHeTHuYeCcKue KapThl pACTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJENIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHasS
U3MEHYUBOCTbY.

Ob6opynoBanue: Monenu-ammiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myrauuu (Gpopmbl KpbUIbEB U OKpPAcKu Tena), repoapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 5. «/3yyeHue pe3ysibTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEIIMBaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «M3yueHne Moau(pUKAIIMOHHON U3MEHUYUBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. «Anamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CocraBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKICHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHBIE METOJIbl CeNEeKIMU. MacCOBBI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui 1 kUBOTHBIX. OLleHKa 3KcTepbepa. biIn3kopoacTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayroOpuawHr. OtnanéHHas THOpuau3amuss U e€ YCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHUE IOJIMIIIONIOB. J[OCTHIKEHHUS CENEKLUU DPACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranuszmoB. Kiietounas wumxenepus. Kierounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpersr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHOB.

Tabmuipel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. UBanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIIICTBEHHBIE PACTCHHSI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03SICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOITPAMMBI 110 BHOJIOTMHW HA
HbA30BOM YPOBHE CPEJIJHEI'O OBILEI'O ObPA30BAHUMA

Cornmacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero oopa3oBaHus: JIUYHOCTHBIM, METAPEJIMETHBIM H
HPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX PE3YJABTATOB OCBOCHUA MNpeamera «bUOIOrus» BBIICICHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTA M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJeHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEH JACATCIIBHOCTHU IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUuCymnumMu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHWs, HaJMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIE IUIAHBI.

JImuaOCTHEBIE pE3yiabTaTbl OCBOCHUSA IMMPEAMCETA «bnonorus JOCTUT'alOTCA B CAHNHCTBEC
yqe6H0171 M BOCHUTATEIBHOMN JACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COLMOKYJBTYPHBIMU, UCTOPUYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITMTAaHUA W CaMOpPa3BUTHUSA, PASBUTHA BHy’I‘peHHef/'I MMO3WIUU JIMYHOCTH, IMAaTPpUOTU3MaA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZa M CTapIIEMY ITOKOJECHUIO, B3aMMHOIO
YBaOXEGHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKarollen cpene.



JIn4HOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXKkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMi, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
pacliMpeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HalpaBJICHUH BOCIUTATEILHOU AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 OOIIECTBa;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IPaBOMOPSIKA;

FOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEACNSATh COOCTBEHHYIO TMO3HUIMI0 1O OTHOILIEHUIO K SIBJICHUSM
COBPEMEHHOMU KHU3HH U OOBACHSATH €€;

YMEHHE YYUTHIBATH B CBOMX JCHCTBHSIX  HEOOXOAMMOCTH  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [EHHOCTSAMU U COLUAIBHBIM
MIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBIIOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 33]a4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CO/IEPIKAHMUS,

TOTOBHOCTH K TYMaHHUTAPHOH U BOJIOHTEPCKOH JIeSTETLHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKON IPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHON, ropaoctu 3a cBOM Kpail, CBOIO
Ponuny, cBOM S3BIK M KyJBTYpPY, POILLIOE U HACTOSIIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONICHWE K MPHUPOJHOMY HACICIUI0 W TaMATHUKAM TPUPOIHI,
JOoCTIKeHUsIM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAaHOBJIEHHWE U Ppa3BUTHE
Ouosornu, MOHUMaHUs 3HAYSHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTb, TOTOBHOCTB K CIIyXeHHUI0 U 3amuTte OTedecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B TIOCTPOECHUE YCTOMUUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3/aHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH ceMelHON KU3HU B COOTBETCTBHM C TPATUIMSIMU HAPOJOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUH;

MOHMMaHHE YMOIIMOHAIEHOTO BO3CHCTBUS JKUBOU MTPHUPOIBI M €€ IICHHOCTH;



FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbSI M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peajn3alus 3J0pOoBOro U 6e30MmacHoro oopasa *U3HU (340pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKUX MPABUI U HOPM, COQIAHCUPOBAHHBIN PEKUM 3aHITHA M OTIIBIXA,
perynspHas (QuU3MYECKash AaKTHUBHOCTH), OEPEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3HMUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

NOHMMAaHWE UEHHOCTU TPaBUJ HMHAMBHIYABHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YHMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepPCTBA, TPYIOTIO0HE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COLUAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATEIbHOCTb;

UHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHOW AESITeIbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BEIOOp OyayIieii mpodeccun U pearn30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCen
JKU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00Pa3HOE OTHOMICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHUS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHHE OMNbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIIEJCTBUN SISl OKPYKAIOLIEH CPe/Ibl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH UCMONB30BaTh MpUOOpETaeMble IPU U3YYSHUH OMOJIOTUM 3HAHUS U YMEHUs
IpU pelIeHuu MPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBuJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUS B IKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCheEpDI);

AKTHUBHOE HEINpUSATUE JEUCTBHM, NPUHOCSAIIUX BpEN OKpYKAroUIell MNPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIE YKOJIOTHMUECKHUE MOCIEIACTBUS MPEINPHHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTHYECKON KYJIBTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpPaKTUKE, TOTOBHOCTH K YYAacTHIO B
MPAKTUYECKOM IESITETBHOCTH AKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO HA JHAJore KYIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YNTATEIBCKON KYJIBTYPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXAY JI0JIbMU U TTO3HAHUS MUDA;

MOHMMAaHUEe CrenupUKU OUONIOTUM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
ParMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKAroIeM



MHpe KaKk O €IMHCTBE TIPHPOJBI, YEIOBeKa M OO0mecTBa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU JUII COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOTO YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJIOTHI, CIIOCOOHBIX
pemate pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TOUCKA ITyTEH BBIXOJA U3 TII00AIBHBIX
HKOJIOTHYECKUX MpoOiIeM U obecrieueHus mepexoia K yCTOWYMBOMY Pa3BUTHIO, PAITMOHATBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOTHYECKHUX 3HAHUH B LEIAX IOBBIICHHUS OOIIeH
KyJIbTYpPBI, €CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Mpu U3y4eHUH ONOJIOTHH;

NOHMMaHHUE CYIIHOCTH METOOB MO3HAHUS, HCIOJIB3YEeMbIX B E€CTECTBEHHBIX HAYyKax,
CIIOCOOHOCTH HCIIONb30BaTh IIOJydaeMble 3HAaHUS JUIsI aHanin3a W OOBSCHEHUS SIBJICHUH
OKPYXAaIOLIET0 MHUpAa M MPOUCXOAAIIMX B HEM H3MEHEHHH, yMEHHE JelaTh 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJb30BaTh OHMOJIOTHUECKHE 3HAHMS ISl PELICHUS
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTH HAayYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
UCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHANBHYAIBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPA30BAaHUIO, K
AKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS yuyeOHOro mpeamera «buojorus» BKIIOUYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMS] OOYYArOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(uKy METOJI0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIus,
SBJICHME, NpOIecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUS (1O3HaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00€CIeUnBaOIINe
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJarouuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro ooOuero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUIIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBHS:

CaMOCTOSITENIbHO (OpMYJIMpOBaTh U aKTyaJU3UpOBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHamu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIEeHHUs), PacKpbIBaTh CMBICT OHOJIOTHUYECKUX
MOHATUN (BBIIEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATh CBSA3H C APYTUMHU MOHATHSIMH);



ONpeNeNATh LeNU AEATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HX JIOCTUKEHU,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsCHeHHS (AKTOB W SBICHHH KHUBOMH
HIPUPOIBI;

CTPOMUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTUBHBbIC, NEAYKTHBHbBIE, I10 aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHS CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAaX, a TaKKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUAIbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATENbHOCTh, OLICHUBAThb COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBUSX pPEAJbHOrO, BUPTYaJIbHOIO U
KOMOMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATHMBHOE MBILIUIEHUE TP PEILICHUH )KU3HEHHBIX NPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIQ/IETh HaBBIKAMM y4€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
pasperieHus npoodisieM, COCOOHOCThI0 U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
pelLIeHHs] IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHbIE BUABI JESITEIBHOCTH [0 IIOJIyYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpPETaNNH, NMPEOoOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallMAX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IPOEKTOB;

(dbopMHpOBaTh HAYUHBIA THUIl MBIIIJICHHS, BIAJECTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
HNOHSTUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 337aud B 00pa30BATENbHOW AESITEIIBHOCTA M
KU3HEHHBIX CUTYaLlUsX;

BBISBIIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
runore3y €€ peneHusl, HaxOIuUThb AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEpPXKACHUIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELIEHMS 3aJaud pPe3yibTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISATh 1EJICHAIIPABICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npohecCHOHANBHYIO Cpey;

yMeTh TEepEeHOCUTh 3HAHHWA B  I[IO3HABATENBHYI0 M  IpPaKTHYECKyl0  001acTu
KU3HEIESITeNbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE MJIEH, Mpe/UlaraTb OpPUTMHAIBHBIE MOAXOAbl M PELIeHUS, CTABUTh
npoOJIeMbl U 33Ja4u, JIOMyCKaloIue aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ undgopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TEKCTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHYECKUX CIOBAPSX U CHPABOYHHUKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO Pa3IUYHBIX BHJIOB U (opM
MPEJICTaBICHUSI, KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYNBOCTD;



(GopMynHupoBaTh 3ampoChl M NPUMEHATh Pa3IM4YHbIE METOJbl NpPH IOMCKE U oTOOpe
Ounonoruveckoi HHGOpMaIUU, HEOOXOAUMOM /TSl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O HCIOJIb30BAHUS PA3JINYHBIX [IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAIbHYIO (GOpMY HpPEACTaBICHUS OHOJIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOM
uHpopMaLuel: IPUMEHATh XUMHUUYECKHe, (PU3MYecKre U MaTeMaTU4eCKUe 3HAaKM U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U INPeoOpa30OBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS M 3alMThl WHpOpMaNUU, HHOOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU :

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMKA BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoll TeMbl (YMEHHE 3a/1aBaThb BOIPOCHI, BBICKa3bIBAaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyM, YYWUThIBaTh WHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacmo3HaBaTh HeEBepOaJlbHBIC CpEACTBA OOIICHHS, NMOHUMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH [1E€PETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOaMM OOIIEHUS W B3aMMOJCHCTBHS, MOHHUMATh HaMEPEHUS
JPYTUX JIOACH, MPOSIBIISATh YBAXKHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsSI C HCIOJIb30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThI IpU
peleHn OMONIOTNYEeCKOl MpoOiieMbl, 00OCHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JIEHCTBHU ¢ y4€TOM OOIMIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJieHa KOJUIEKTUBA,;

OPUHUMATh I€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBaTb U KOOPIMHHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PaCIpENeNiATh POJIM C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJUiarath HOBBIE MPOEKTHI, OICHWBATh WJCH C TIO3MIMU HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISATh MMO3UTHBHOE CTPATETUUYECKOE TIOBEJACHHWE B PA3IUYHBIX CUTYAIHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OsJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH e CTBHSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M UX pEUIeHHus B
KU3HEHHBIX M YUE€OHbIX CUTYalHsX;



BbIOMpPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUSX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IIPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESITEIbHOCTb, BBIABIIATH MPOOIEMBI,
CTaBUTb U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJayd B O0Opa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTaBJIATH IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IIPEIIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M IPOSIBIICHUIO IMIMPOKOM PYIULIMH B Pa3HbIX 00JIACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBHUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCTIIOIH30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI PYTUX IIPH aHAJIU3€ PE3YIbTAaTOB IEATEIBHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

HOpUHUMATh ce0sl, MTOHMMAsi CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITATOB IEATEIbHOCTH;

IIpU3HABaTh CBOE NIPABO U IPABO JAPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeIoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAOT CrieluUecKue sl yaeOHoro npenmera «Bbuosorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII MO OCBOEHMIO, HMHTEpPIpPETAlMd U MPeoO0pa3OoBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yNIbTaTh MPEICTABICHBI IO TOJaM 00yUSHHS.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpakaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJU OMOJOTMM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa H
HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUICKHIX U 3apyOeKHBIX YUEHBIX-ONOIIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEp’KaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opranu3M, Mera0omm3M (OOMEH BEHIECTB M MPEBpallleHHe JHEPTHH), TOMeoCcTa3
(camoperymsiusi), ypOBHEBasi ~ OpraHHM3alys KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;



yMEHUE u3jiaraTb OHOJOIMYECKHE TEeOpuu (KJIETOYHAs, XPOMOCOMHAasi, MyTal[llOHHas,
[EHTpaJbHasl JI0TMa MOJEKyJsipHoi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pactenuit H. U.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE Ba/leTh METOJaMHM Hay4HOTO IO3HAHUSA B OMOJOIMU: HAOJIOJEHHUE U OIMCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEJCHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyUYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU IOJYyYCHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKApUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BELIECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIONOTBOPEHUS, PA3MHOXKCHMSI, NHIUBUAYAIBHOIO Pa3BUTHUSA
opraHusma (OHTOTEHE3);

YMEHUE TPUMEHSTH TOJy4YeHHBIC 3HAHUS I OOBSICHEHUs OMOJIOTHYECKUX TPOLECCOB U
SIBJICHUM, /111 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HHU C LIE€JIbI0 00ecreueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pOBbSl OKPYKAIOLIUX JIOJEH, COOMIONEHUST HOPM
rPaMOTHOI'O IOBEACHMUSI B OKpYXKalolled MPUPOAHON Cpele, MOHMMaHue HEeoOXOIUMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BaHUS;

yYMEHHUE pelaTh 3JIeMEHTapHbleé TIeHETHYEeCKHe 33Jayd Ha MOHO- M JAUTMOpHIHOE
CKpEIIMBaHKE, CIETUICHHOE HACIE0BAaHHE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIS TIPEICKa3aHMsl HACIEOBAaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHbIE M MpPAKTUUYECKUEe paboThl, COONIOAATh MpaBuia MpU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIEp’KaHusl, BKIJIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 PAa3IMYHBIX HCTOYHUKOB (CpelICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TIHCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 00001mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
bubmmoreka [JOK
1 broori kax ayka > 0 05 https://m.edscL)E).ru/7f410292
2 JKuBbIe cUCTEMBI U X OpPTaHU3aIUs 2 0 0 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
bubmmoreka [JOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIECTKU 24 2 1 https://m.e dsc?(i).ru 17§416292
bubmuoreka [JOK
4 KuzuenesTeIbHOCTh KJIETKU 13 1 0 https://m.e dsc];]é).ru 17§416292
5 PazMHOkeHUE 1 MTHANBUAYATbHOE pa3BUTHE 9 1 1 bubnmnorexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTE 1 UBMEHUYNBOCTD 12 1 15 bu6mmoteka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexkuust oprann3MoB. OCHOBBI 3 0 0 bubnuotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 4




INOYPOYHOE IINTAHUPOBAHUE

10 KITIACC
No Kosun4yecTBo yacos Jlara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka Kourpoabuble IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3YyUYEeHHUs
padoThI padoThI pecypcbl
buosnorus B cucreme Hayk bubnuorexa [JOK
1 1 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
5 [IpakTnueckoe 3HaYeHUE 1 0 bubnnorexa [HOK
OHOJIOrMYECKHX 3HAHHM https://m.edso0.ru/863e6122
Mertoapl HayqHOTO 1TO3HaHuA. [1/p
«HMcnonp30BaHUE PA3IUYHBIX Bu6uorexa [JOK
3 g;zzggﬁiii;;iz};ﬁ% (k2 L 0 05 https://m.eds00.ru/863e6564
[IpUMepEepacTeHU )»
4 Mertoabl HAyYHOTO TO3HAHUS 1 0 bu6nmoreka [JOK
https://m.edsoo.ru/863e674e
5 OOBeKT n3ydeHust OMOIOTHI bubnuotexa [JOK
https://m.edsoo.ru/863e674e
6 buonoruueckre cucTeMsl U UX 1 0 bubmuoreka [JOK
CcBOIicTBa https://m.eds00.ru/863e6b72
7 O606menue o Teme «buonorust Kak 1 0 05 bubnmoreka [JOK
HayKa» https://m.edso0.ru/863e6b72
8 MonekynsipHbIi ypoBeHb: 00111as 1 0 bubnnorexka [JOK
XapaKTCPUCTHKA https://m.eds00.ru/863e674e
9 Heopranuueckue BemecTsa: Boja 1 1 0 bubnuorexa [IOK

COJIN

https://m.eds00.ru/863e6870




10 Jlunuel, X cTpoeHue U PyHKITUU bubmuorexa [JOK

https://m.eds00.ru/863e6d5¢c

1 VYTrneBoabl, UX CTpoeHUE U (PyHKIIUN bubnnoreka [HOK

https://m.edso0.ru/863e6e88
benku. CocTaB u cTpykTypa O€IKOB.

12 JI/P «O6HapyxeHne 6eIKOB ¢ bub6nnorexa IIOK
[IOMOILBIO KAUE€CTBEHHOM https://m.edso00.ru/863e674e
peaKIum»
benku. ®ynkuun 6e1KoB bubnuorexa [JOK

13 0.5 https://m.eds00.ru/863e6ff0

https://m.edso0.ru/863e716¢
®epMeHThI — OMOJIOTHYECKHE
katanuzaTtopsl. JI/P Bu6muorexa [JOK

14
«KararurHieckas akTHBHOCTS https://m.eds00.ru/863e766¢
(bepMeHTOB (Harpumepe
aMHIIa3bl)»

15 Hyxnennoseie kucnorsl. JJHK bubnnoreka [JOK

https://m.eds00.ru/863e7c98

16 Hyxneunossie kucnorsl. PHK bubnuoreka [IOK

https://m.edso0.ru/863e7aae
Hyxneunnossie kucnotsl. [IHK n PHK. Bu6nmorexa LIOK

17 0.5

gemeHHe https://m.eds00.ru/863e7dc4
MOJIOTHYECKHUX 3a/1a4

18 AT® u 1pyrue HyKJI€OTUIBI. bubnuorexa [IOK
Burtamunsl. KontponsHas padora Nel https://m.eds00.ru/863e796e
Krnerounslii ypoBeHs: oo1as Bu6mnoreka [JOK

19
XMap AKTEPHCTHKA. https://m.eds00.ru/863e796e

€TOJTbI U3YUCHUS KICTKH

20 Knerounas teopus bubnnorexka [HOK

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




Texuunka MukpockonupoBanus. JI/P
«CpaBHEHHE CTPOEHHUS KIIETOK
pacTeHuii, TpudoB, OaKTepui,

bu6mmoreka [IOK

21 YKUBOTHBIX TIO]T https://m.edso00.ru/863e81h6
MHKPOCKOIIOM Ha FOTOBBIX https://m.edso0.ru/863e831e
MHUKpOIIpernapaTax u ux
OIICAHUE)

Crpoenue knetku. Knerounas bubnnoreka [JOK

22 MeMOpaHa https://m.eds00.ru/863e7f4a
]_II/ITOHJIaEIMUa. [uTockener. Bu6nuoreka [IOK

23 Iéﬂemqm’m HCHTP. 05 https://m.eds00.ru/863e81h6

PraHOUIbI IBFKCHUS
Crtpoenue knetku. [IpoBogum
uccienonanue JI/P Bubmorexa [TOK

24 «HabmroaeHue mia3mMonusa u https://m.eds00.ru/863e8436
JIETJIa3MOJIN3a BKJIETKaX
KOXHIIBI JTYKa»

o5 Pubocombl. DH0TITaA3MaTHYECKAS bu6mmoreka [IOK
CCThb https://m.edso0.ru/863e86f2

26 Anpo. Anpsiuiku bu6nmoreka [JOK

https://m.eds00.ru/863e8878
Kowmmrekc I'onbmxu. PHOOCOMBI.
Bakyomnu. JI/P

27 «IIpurorosiieHue, bu6mmnorexa IIOK
paccMaTpuBaHKe U ONIMCAHKE https://m.edsoo.ru/863e89a4
MUKPOTIPENapaToB KIETOK
pacTeHHID

98 Mutoxouapuu. [Imactusl. 0.5 bu6mmorexa [IOK
Krnerounsie BRITrOUCHHS ' https://m.eds00.ru/863e8c60

2 OCco00EHHOCTH CTPOCHHUSI POKAPHUOTOB Bu6muorexa [JOK
31

sykapuotoB. JI/P «CpaBHeHHE

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




CTPOEHUS KJIIETOKPACTEHUH, IpuOOB,
OakTepuil U JKUBOTHBIX»

30 O060061IeHne o TeMe «XUMUYECKUi 05 bubnmoreka [JOK
COCTaB M CTPOCHHUEC KIICTKIY. ' https://m.edso0.ru/863e8efe

31 OOMeH BelecTB U PEeBPAILCHHUE 05 bubnuorexa [JOK
9HEPIUH B KJICTKC ' https://m.edso0.ru/863e8efe
DHepreTu4yeckuii 0OMeH B KJIETKE. bubnnoreka [JOK

32 Beckucnopoamblii https://m.eds00.ru/7f41c292
JTamn
DHepreTuveckii 0OMEH B KJIETKeE. bubnnoreka [JOK

33 Kucnopoxuplii atan https://m.eds00.ru/7f41c292
THIIBI KJIETOYHOTO TUTAHHUS. bubnuorexa [JOK

34 XemocuHTes https://m.edso0.ru/7f41¢292
TumbI KIETOYHOTO MUTAHUS. bubmuorexa [JOK

35 dorocunTes https://m.eds00.ru/7f41c292
O0600mmenue mo reme «OOMeH bubmuorexa [JOK

36 BCIICCTB 1 IIPEBPANICHUC SHEPTUH B https://m.edsoo.ru/7f41¢c292
kietke». KontponbHas pabota Ne2
buocuntes 6enkoB. Tpanckpurnmms bubnuorexa [JOK

37 https://m.eds00.ru/7f41¢292
buocunTtes 6enkoB. TpaHcusus bubmuorexa [JOK

38 https://m.edso0.ru/7f41c292
Perynsmus Tpanckpunuy u bubmuoreka [JOK

39 TPaHCIALMH B https://m.eds00.ru/7f41c292

opraHusme

40

Bupycsl — HeknerouHas popma KU3HI

bu6mmoreka [JOK




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

Bupycsl — HeksleTouHas popma JKU3HH

bubmuorexa [JOK

41 https://m.edso00.ru/7f41¢292
PetpoBupychl u Mepbl 60pbOBI CO bubmumorexa [IOK

42 CITNJom.ITpronst https://m.eds00.ru/863e6b72
O06001meHue mo Teme bubmuorexa [JOK

43 «OKn3HeNeATeNbHOCTD KISTKI. https://m.eds00.ru/7f41c292
Kontponbnas padota Ne3
Knerounsiit nuki. Permmukanus JIHK bu6mmoreka [IOK

44 https://m.eds00.ru/7f41c292
[enenue xkierku. Muros. bubnuorexa [JOK
JI/P«Habmonenne https://m.edso00.ru/7f41¢292

45 MHUTO3a B KJICTKaX KOHUYHUKA
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOITperaparax»
Jlenenwne kietku. Meito3 bubnmnorexa [JOK

46 https://m.eds00.ru/863e6b72
ITonoBeie kneTku. ['ameTorenes bu6mmorexa [IOK

47 https://m.eds00.ru/7f41¢292
Opranu3MeHHbIN ypoBeHb: 0011as bubnuorexa [IOK

48 XapaKTePUCTHKA. https://m.edso0.ru/7f41c292
Pa3MHOXeHHE OpraHM3MOB
Pa3BuTHe moIOBBIX KIIETOK. bubmuoreka [JOK

49 OrnonoTBopenne https://m.eds00.ru/7f41¢292

50

NunuBuayansHOE pa3BUTHE

bu6mmorexa [IOK




OpraHU3MOB.
Bbuorenernueckuii 3aKkoH

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

O606mienue o Teme «Pa3MHOKeHUE bubnmoreka [JOK

51 1 UHAMBHAYaIbHOC pa3BUTUC https://m.edsoo.ru/7f41¢c292
opranu3moBy. KonrpoinbsHas paboTa
No4
3aKOHOMEPHOCTH HACJIEI0BAHUS bubmuorexa [JOK

52 NIPH3HAKOB https://m.edso0.ru/7f41¢292
MoHOornbpuIHOE CKpPEUTBAHNE bubnnorexa [JOK

53 https://m.eds00.ru/7f41c292
Henosnnoe nomuHupoBanue. bu6mmoreka [IOK

54 AHanusupyolee https://m.eds00.ru/863e6b72
CKpCIIMBAaHUE
Henonnoe noMunupoBanue. bubnuoreka [IOK

55 AHaju3upyouiee https://m.eds00.ru/7f41c292
CKpelirBaHue. Pemenue
TeHeTUYECKUX 3a/1a4
JurnopuiHoe ckperrBaHue. 3aKoH bubnuoreka [IOK

56 HE3aBHCHMOTO https://m.eds00.ru/863e6h72
HaCJIeIOBaHUS MTPU3HAKOB
Jlurn6puiHoe cKpenMBanme. 3akoH bubnnoreka [JOK

57 HE3aBUCHUMOTO https://m.edsoo.ru/7f41c292
HACJICJIOBaHUS TPU3HAKOB.
Pemmennie reneTnyeckux 3anad
HeannensHble B3aUMOJICHICTBUS TCHOB bu6mmorexa [IOK

58 https://m.eds00.ru/7f41c292
HeannenbHbie B3anMo1eCTBUS bubmuoreka [JOK

59 reHoB. Pemenue https://m.eds00.ru/7f41c292

TCHETUYCCKUX 3aaa4




XpOMOCOMHasI TEOpHUS bubnnoreka [JOK

60 HACJIEICTBEHHOCTH 1 https://m.edsoo.ru/7f41c292
I'eneruka noma. HacnenoBanue, bubmuorexa [JOK

61 CHCILICHHOC ¢ MOJIOM 1 https://m.edsoo.ru/7f41c292
O06o06menue 1Mo TeMe bubmuorexa [JOK

62 «HaceacTBeHHOCTh ¥ MU3MEHYHUBOCTD 1 https://m.edso0.ru/7f41c292
opranu3zMoBy». KonTpospHas paboTa
No5
OCHOBHBIE METOIbI CENIEKIUH.

63 LleHTpbI 1 bubimmoreka [JOK
MPOUCXOXKACHHS KYJIbTYPHBIX https://m.edso0.ru/863e9214
pacTeHHiA.

CoBpeMEeHHbIE JOCTUKEHUS bubnnorexa [HOK

64 GroTexHOIOTHH 1 https://m.edso0.ru/863e9214
O6006menue no teme «Ceneknus Bu6nuoreka [IOK

65 gpraHHgMOB'OCHOBH L https://m.edso0.ru/863e9336

MOTEXHOJIOTUIY
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex.

[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

1.A.}O.Nonuesa. A.B.Topranos. buonorus B cxemax u tadiaunax 9dKCMO Mocksa. 2012 r
2.I'. 1. Jlepnep. buonorus. [Tonuelii cipaBounuk juig noarotoku k E I' 9. M. Actpens 2012 ¢
3.1.P. MyxamemxkanoB. Mactepckast yaurtens « Tectsl, 3auetsl, Oymmonpocsr 10-11 kimace»y M
«BAKO» 2007 r
4. Jleitma-Cruonunxkas, M.A. O01as u caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOM
MHUKPOOHOJIOTHYECKHUX HCCieoBaHuil: YueOHnoe nocodue / M.A. Jletimia-10.Cuonurkasi. -
CII0.: JIann, 2022. - 588 c.

5.T A JloBkoga. [logroroska k onumnuaaam o ouosnoruu 8-11 kmaccos. M Aiipuc-nipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/

http://bio.1september.ru/urok/ http://www.cellbiol.ru/ http://www.5zaklepok.ru/
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