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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
NOIXO0J0B K (opMHupoBaHUIO cojepxaHus yuyeOHoro mnpeamera «buonorus» cocTaBUIIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
O0IMMX LENSIX M MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETrO
obuiero odbpaszoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IOJIOKEHUSM, OMPEACTICHB OCHOBHBIC (DYHKIIUU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUe O IeNax, 00 oluieil cTpareruu 00ydeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaloOIIMUXCS CcpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHHue 110
paszenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia ¢
Y4€TOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€U, JJOTUKA 0Opa30BaTENBHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mporpamme 1o OHONOTHHM Tak)Ke YYUTHIBAIOTCS TpPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU I€ATEIbHOCTH/y4eOHBIX AEUCTBUN O00YYarOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0o 00pa3oBaHUsI.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaqu30BaH MPUHIIUI
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojormw, Oiarojapss dYeMy B HEH MPOCMaTpPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHH, CBS3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, SKOJOTHYECKOTO  MBIILICHUS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHUEM K OKpYXKaroulei
npuponHoii cpene. IloaToMy Hapsimy ¢ m3ydeHHEM OOMEOMOIOTHYECKUX TEOpHUH, a TakKe
3HAHUHI O CTPOCHMHU KHUBBIX CHCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAOIIMX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJOIMH YJEeNEHO BHHUMAHHE HCIOJIb30BAHUIO MMOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJOTMUYECKH L€1eco00pa3HOro MOBEACHUS B OKPY)KaIoLleW MpUpOAHON cpene,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YellOBeKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOIUMOCTHIO OOECTICUeHHs YCIOBHUA ISl PEUICHUS
OJTHOM U3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnonaraer
dopmupoBaHHe y O0yYaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Bbuonorust Ha ypoBHe cpemHero oOmero oOpa3oBaHWs 3aHWMaeT BaxxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOYYalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHW, CO3MaéT YCIOBHS MJIsi: TIO3HAHWS 3aKOHOB JKUBOW TIPUPOJIEI,
¢dopMupoBaHus (YHKIMOHATIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro oodpasa
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOI'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHMS HUMEET TakXkKe JUIs peIleHUs BOCHUTATENIbHBIX U
Pa3BUBAIOIINX 337a4 CPEAHETO OOIIEro o0pa3oBaHus, COIMAIM3aIy oOydarommxcs. U3ydenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUU C TPEJCTABICHUSIMH W3 APYTUX Y4EOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHbIe M0OJI0KEHUS O ITPeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COJACPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe IO OUOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIICCTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX T'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIIMYUTENBHBIX OCOOCHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid U 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeTobl HAy4YHOTO Mo3HaHUsM», «KieTka kak OMoNIorudyecKas CUucTemMa,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpasue OpraHH4ecKoro Mupay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra U npuoOpeTeHrne YMEHHUI UCIOBb30BaTh 3TU 3HAHMS JJISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTUHE MHpa, O METOJaX HAy4YHOIro IO3HAHUS,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3alluH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlUu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBIICHUS OKPYXAIOUIETO MUpPA KMBOW MPUPOIBI HA
OCHOBAHUWY 3HAHHWH U OMBITA, TOJYYCHHBIX TTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

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

OCO3HaHHE IEHHOCTH OMOJOTUYECKMX 3HAHWU JUIsI TIOBBIIICHHS] YPOBHSI 3KOJOTHYECKOU
KYJBTYpPHI, 7151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE NMPHOOPETEHHBIX 3HAHWI M yYMEHUH B ITOBCEAHEBHOW XHM3HU IS OLICHKH
MOCJEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3I0pOBBIO, 00OCHOBAHHE U COOIIOJICHUE Mep MPO(PUIAKTHKH 3a00JI€BaHHIA.

B cucreme cpennero obmiero oopasoBanus «buonorusy», usydaemas Ha 6a30BOM YpOBHE,
SBJISIETCSL O0SI3aTENIbHBIM yYEOHBIM IIPEIMETOM, BXOISIIMM B COCTaB HPEAMETHOH 00JacTH
«EcTecTBeHHO-HaY4HBIE ITPEIMETHI.

Jnst u3ydenus: 6uonornu 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 OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueil, 3TUKOW, 3CTETUKOW W TpaBoM. Ponbs Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeTopl TO3HAHMS KUBOM PpUPObI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

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

Tabmue! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

[Tpaktnueckass pabora Ne 1. «lcnonp3oBaHuE pa3iaMYHBIX METOJOB IpPHU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHMU3MEHHBIA,  MOMYJIALMOHHO-BHIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumMu:

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

O6opynoBanue: moaens Mosekyinnl JJTHK.

Tema 3. XuMHUYeCKHUIi COCTAB U CTPOEHHE KJIETKH.

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

OyHKIUM BOJBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6€TKOB. AMUHOKHCIOTBI — MOHOMEPHI OenkoB. HezameHnMbIe
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs] M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

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

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIAaKTO3a) W TMOJNMCaxapuibl (KpaxMmal, TJIHKOTeH, [eJUToNio3a). buomornyeckue QyHKIMN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue Gpynkuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCITKOB M JUIHUIOB KaK
MCTOYHUKOB SHEPTUH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUHU. MeTO1bl U3y4EHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIUKC, WX (YHKITHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkiuu. l[luTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabsmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHouibl KJIETKH: MHUTOXOHJPUH, IacTUibl. [IpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIETOUYHBIN LIEHTP, [ICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmuier u cxemsl: «llepuoguyeckas Tabmuna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KJIeTKn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOEHHE pACTUTENbHOM KIEeTKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

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

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

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

JlaboparopHas pabora Ne 2. «M3ydyeHHe CTpOCHHSI KJIETOK PACTEHUU, KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHHEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
TUCCUMUIIALINSA (PHEpreTHUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumnbel oOMena BerecTB: aBTOTPOGHBIN U TeTepoTpodHbId. Ponb depmeHTOB B 0OMEeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmu (oTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha OTOCHHTE3 U CIIOCOOBI TMOBBITIIEHUS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.



XeMocuHTe3. XEMOCHHTE3UPYIOINUe OaKkTepuu. 3HAYE€HHWE XEMOCHHTE3a ISl JKM3HU Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl SJHepreTndeckoro ooMena. I'mukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTu4YecKoi mHpopmanuu B KieTKe. [ €eHeTHYeCKUH KOJ W ero CBOWCTBA. TpaHCKpUIIIIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropusi otkpeiTus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

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

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

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHKIMOHUpOBaHUe  TeHa», «CuHte3 Oenka», «leHeTnueckuii Kom», «Bupycs»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

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

lenenne xnetkn — muto3. Cramguum muto3a. [lpoiecchl, MpouUCXOIAIIMEe HAa pPa3HbIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi rubesnb KIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pPa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHW3MOB, €r0 3HAYEHUE A
CEJIEKLIUH.

[TonoBo€ pa3MHOKEHUE, €T0 OTIIMNYHUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y KUBOTHBIX. [10IOBBIE kKene3bl:
CeMEHHUKHU U smyHuKH. OOpa3oBaHME W PA3BUTHE TOJIOBBIX KJIETOK — raMeT (CrepmMaTo30WI,
AllIeKJIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpHOHATBHOE pa3BUTHE (IMOPHOTEHE3).
Ortanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIIIus,



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

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleleHne KIETKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONIUTAIOLIUX U YeJIOBEKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«linexnerka Miexonurawpero», «KapnoknHe3 B KJIeTKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI:

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

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPTraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
AMOpHUOJIOTUN B CTAHOBJICHUU F€HETUKU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTo/bl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnueckas CHMBOJIMKA, UCTIONIb3yeMast B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [.  MeHngenem.
Monoru0OpuaHoe CKpelrBaHie. 3aKOH €IMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuino
JOMHMHHUPOBAaHMsI. 3aKOH pAcCIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHU JUIsl ONpeieTIeHNs] TeHOTUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIUIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllleHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasl TEOPHS HACJIEACTBEHHOCTH. [ eHeTHUeCKue KapThl.

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

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

HacnenctBenHas, iy reHOTUNWYECKasi, U3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTbD.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHATUBHONW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T'€HOMHble. YacToTa M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHOU
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IUTOIrCHETUYECKUN, OHMOXUMHYECKHUH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ nomomipio [1[[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHuUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICYSHUS TEHETHYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Merio3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYecKrue KapThl pACTEHUM, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MeHUYUBOCTh», «HacnenoBanue pesyc-axropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHAsS
MU3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu (Gpopmbl KpbUIbEB U OKpPacKu Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

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

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

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

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayroOpuawHr. OtnanéHHas THOpuUau3amuss U e€ yCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK wu Tpancrennsix opranusmoB. Kitetounas wumxenepus. Kierounsle
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpersr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

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

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX03SIIICTBEHHBIC PACTCHHSI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHDKEHHUS CEJIeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOITPAMMBI 110 BHOJIOTMHN HA
HbA30BOM YPOBHE CPEJIJHEI'O OBILEI'O ObPA30BAHUMA

Cornmacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
IPEJMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX PE3YJABTATOB OCBOCHUA MNpeamera «bUOJOrHs» BBIICICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
WJICHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOIIOTHH, IEJeHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEH JACATCIIBHOCTHU INEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUuCymnumMu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHWs, HaJMYKWe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIE IUIAHBI.

JImuaOCTHEBIE pE3yiabTaTbl OCBOCHUSA IMPEAMCETA «bnonorusy JOCTUT'alOTCA B C€AHNHCTBEC
yqe6H0171 W BOCHUTATEIbHOMN ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITMTAaHUA W CaMOpPa3BUTHUSA, PASBUTHA BHy’I‘peHHef/'I MMOo3WIUKU JIMYHOCTH, IMAaTPpUOTU3MaA,
YBaXXEHMSI K 3aKOHY W IIPABOIOPSAIKY, YEJIOBEKY TPyZa M CTapIIEMY ITOKOJECHUIO, B3aMMHOIO
YBOXEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarolIen cpene.



JIn4HOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buojaorus» JOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOr0  OOIIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HalpaBJICHUH BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCcKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOIO O0OIIECTBa;

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

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JIEATEIBHOCTH MPHU CO3JaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATENIbHBIX 33/1a4, BHIIOJHEHUH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpPEACNSATh COOCTBEHHYIO TMO3HUIMI0 1O OTHOILIEHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

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

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYCOHBIX,
MO3HABATENIbHBIX M UCCIEIOBATEIbCKUX 33Ja4, YBAXXUTEIHHOTO OTHOLICHUS K MHEHHIO
OTIOHEHTOB MPH O0CYXJACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CO/IECPIKAHMUS,

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETLHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepea PoauHON, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBOH S3bIK M KyJBTYpPY, MPOILLIOE U HACTOSIIEE MHOTOHALIMOHATIBHOTO Hapoaa Poccuu;

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

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
Ouosiornu, MOHUMaHUs 3HAYSHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaelHas yoex1EHHOCTh, TOTOBHOCTB K CIIyXeHHUI0 U 3amuTte OTeyecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApPO/a;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSIChH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3/JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEH ceMeHHON KU3HU B COOTBETCTBHM C TPATULMSIMU HAPOJOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCIIUTAHMS:

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

MOHMMaHHE YMOIIMOHAIIEHOTO BO3ICHCTBUS JKUBOU MTPUPOIBI M €€ IICHHOCTH;



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

5) d¢usuyeckoro BocHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peajn3alus 3J0pOoBOro U 6e30macHoro oopasa *u3HU (340pOBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKUX MPABUI U HOPM, COQIAHCUPOBAHHBIN PEKUM 3aHITHA M OTIIBIXA,
perynspHas (Qu3MYEcKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HMHAMBHUIYABHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, 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 JESATEIHLHOCTH TEXHOJIOTMYECKON M COLMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATEIbHOCTb;

UHTEpEC K pa3myHbiM chepam mpodecCHOHATBLHOW AEITeIbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBII BEIOOp OyayIiei mpodeccun U peaan30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IIIAHbL;

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

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKU LIETIECO00pa3HOE OTHOIICHUE K MPUPOIEC KaK MCTOUYHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHUSI;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyNIbTYphl: MPHOOpETEHHE OMBITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TOCIEICTBUN JIsl OKPYKAIOLIEH CPe/Ibl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa KOJIOTHYECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIIOCOOHOCTH UCMONB30BaTh MpUOOpeTaeMble IPU U3YYSHUH OMOJIOTUM 3HAHUS U yMEHUs
IpU pelIeHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChEpDI);

AKTHUBHOE HEINpUATUE JIEUCTBHM, NMPUHOCSAIIUX BpEl OKpYKAroUIell MNPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIAroNpUSTHBIE YKOJIOTHMUECKHUE MOCIEACTBUS MPeINPHHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4He Pa3BUTOTO IKOJOTHYECKOTO MBINIJIEHUS, JKOJOTUYECKON KYIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpPaKTUKE, TOTOBHOCTH K YYAacTHIO B
MPAKTUYECKOM IESITETbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHMAJOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIBTYpPhI KaK CPEJICTBA B3aUMOICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDA;

MOHMMAaHUEe CrenupUKU OUONIOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUH IIEIOCTHOTO MPEACTaBICHUS 00 OKpPYKaroIIeM



MHpe KaKk O €IMHCTBE TIPHPOJBI, YEIOBeKa M O0mecTBa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTE! U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU JUII COBPEMEHHOW LMBUIIM3AIMU: 00eCIeUeHUs
HOBOTO YPOBHSI Pa3BUTHSI MEIUIMHBI, CO3aHUE NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemuate pecypcHble mpoOIeMbl pa3BUTHS YEIOBEUECTBA, TOUCKA ITyTEH BBIXOJA U3 TII00AIBHBIX
HKOJIOTHUECKUX MpoOiIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOTHYECKHUX 3HAHUH B LEIAX MOBBIIECHHUS OOIIeH
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIMOHAIHHOH
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi pu U3y4eHUH ONOJIOTHH;

NOHMMaHHE CYHIIHOCTH METOOB IO3HAHHUS, HCIIOJIB3YEeMbIX B E€CTECTBEHHBIX HAYyKax,
CIIOCOOHOCTH HCIIONIb30BaTh IIOJydaeMble 3HAaHUS JUIsI aHanmn3a W OOBSCHEHUS SIBJICHUH
OKpYXXAaIOLIET0 MHUpPAa M MPOUCXOAAIIMX B HEM H3MEHEHH, yMEHHE JelaTh O00OCHOBaHHBIC
3aKJIIOYCHUS HAa OCHOBE HAYYHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJb30BaTh OHMOJIOTHUECKHE 3HAHMS ISl PELICHUS
npo0JIeM B peabHBIX KH3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTH HAayYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO H
HCCIIEIOBATEIBCKYIO S TEIbHOCTh HHANBHIYyATBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAaHUIO, K
aKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSMU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS yuyeOHOro mpeamera «buojorusy BKIIOUAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(puKy METOJI0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus,
SBJICHME, NpOIlecC, CHCTeMa, HAayuyHbId (DaKkT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONIo/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (1O3HaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00eCHeunBaOIINe
dbopmupoBanre (YHKIIMOHATBLHON TPAMOTHOCTH M COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJlbHble y4yeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro ooOuero odpazoBaHUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBHUS:

CaMOCTOSITENIbHO (POpMYJIMpOBaTh U aKTyaJU3UpOBaTh NpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHamu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATh CBS3H C APYTUMHU MOHATHSIMH);



ONpeNeNATh LeNU MAEATENbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPHUM HX JIOCTUKEHU,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsSCHeHHS (AKTOB W SBICHHH KHUBOH
HIPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXIEHUS (MHAYKTUBHBbIC, JEAyKTHBHbBIE, I10 aHAJIOTUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (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 MH(POPMALIMOHHBIX HCTOYHHUKAX;

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

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

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBUSIX pPEAJbHOrO, BUPTYaJIbHOIO U
KOMOHMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATHMBHOE MBILIUIEHUE [P PELLICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IeHCTBHS:

BJIQ/IETh HaBBIKAMM y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTH, HaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHblE BUABI JESATEIBHOCTH [0 IIOJIyYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaln, NMPEoOPa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUAX, B TOM YHUCIE TPH
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYUHBIA THUIl MBIIIJICHHS, BIAJECTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU
HNOHITUSIMU U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 337aud B 00pa30BATENbHOW MAESITEIIBHOCTH M
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
rUnore3y €€ penieHusl, HaxOIuUThb AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEpPXKACHUIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHMS 3aJaud pPe3yiabTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh 1EJICHAIIPABJICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npoecCHOHANBHYIO CPey;

yMeTh TEepEeHOCUTh 3HAHMWA B  IIO3HABATENBHYI0 M  IPAaKTHYECKyl0  001acTu
KHU3HEICSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE MJEH, Mpe/UlaraTb OpPUTMHAIBHBIE MOAXOAbI M PELIeHUS, CTABUTh
npoOJIeMbl M 33Ja4u, JTOMyCKaloIue aJbTepHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JIMTEpaType, OMOJOTHYECKUX CIOBAPSX U CHPABOYHHUKAX, KOMITbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IWYHBIX BHJIOB U (opM
MPEJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;



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

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJIbHYIO (GOpMY NpPEACTaBICHUS OHOIOTHYECKON
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uHpopMaLuel: IPUMEHATh XUMHUUYECKHe, (PU3MUecKHe U MaTeMaTU4eCKUe 3HAaKM U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaTh U IMPeoOpa30OBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS M 3alIMThl WHpOpMANUU, HHGOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJaieHHe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU :

1) o6menne:

OCYIECTBIISITh KOMMYHHKAIIMKA BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyM, YYUThIBaTh WHTEPECHl U
COIIACOBAHHOCTD MMO3ULIUHI APYTUX YYaCTHUKOB JHAJIOra WIN JUCKYCCUN);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH [1€PETOBOPHI;

BJIAJICTh PA3IUYHBIMHU CIIOCOOaMM OOIIEHUS M B3aMMOJCHCTBHS, MOHHUMATh HaMEPEHUS
JOPYTUX JIOACH, MPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsS C HUCIOJIb30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHON pabOThI IpHU
peleHnH OMONIOTNYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

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

OPUHUMATh I€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBaTbh U KOOPAMHHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpeleNiaTh POJIM C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeJUiarath HOBBIE MPOEKTHI, OICHWBATh WJCH C TO3HMIMU HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MMO3UTHBHOE CTPATETUUYECKOE TIOBEJACHHWE B PA3IUYHBIX CUTYAIHsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJiaieHnne YHUBEPCAJIBHBIMH PeryJssTUBHBIMH 1eHCTBHSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEUIeHHus B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;



BbIOMPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSAX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBIABIIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJadd B O0Opa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTAaBJIATH IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeAMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M IPOSIBIICHUIO MIUPOKOH PYIULMH B Pa3HbIX 00JIACTIX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHUIA
U MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, UCTIIOIH30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IIPH aHAJIU3€E PE3YIbTAaTOB IEATEIBHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

HIpUHUMATh ce0sl, MTOHMMAsl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO APYTUX HA OLINOKH;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUH JIPYrOro YeloBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAOT CrieluUecKue sl yaeOHoro npenmera «Bbuosorusy HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEHCTBUII MO OCBOEHMIO, HMHTEpPIpPETAlMd U MpPeoO0pa3OoBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX J>KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yIIbTaThI MPEICTABICHBI IO TOJaM 00yUeHHS.

[IpenMeTHbIe pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJIU OMOJOTMHM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa H
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUICKIX U 3apyOeKHBIX YUEHBIX-ONOIIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEp’KaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opranu3M, Merabomm3M (OOMEH BEHIECTB M MPEBpAllleHWe JHEPTHH), TOMEeOCTa3
(camoperynsiusi), ypOBHEBasi  OpraHH3alys KHBBIX  CHCTEM, CaMOBOCIPOHM3BEICHUE
(penpoyKuus), HaCIeCTBEHHOCTh, H3MEHYMBOCTh, POCT U PA3BUTHE;



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

yYMEHHUE BJa/leTh METOJaMHM Hay4HOTO IO3HAHMS B OMOJIOIMU: HAOJIIOJEHHE U OIMCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyUYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU IOJYyYECHHBIX PE3YJIbTATOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKApUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEUIECTB U
IPEBpALLCHUs] SHEPTUU B KIIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIONOTBOPEHUS, PA3MHOXKCHMSI, NHIUBUAYAIbHOIO Pa3BUTHUSA
opraHusma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH TOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJIOTHYECKUX TPOLECCOB U
SIBJICHUM, /IS IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIE€JIbI0 00ecTeueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPY)KAIOLIUX JIOJEH, COOMIONEHUST HOPM
rPaMOTHOI'O IOBEACHMSI B OKpY)KalOIIeH MPUPOAHON Cpele, MOHMMaHue HEOoOXOIUMOCTH
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIbHOTO
IIPUPOIONOJIB30BaAHUS;

yYMEHHUE pellaTh 3JIeMEHTapHbleé TIE€HETHYEeCKHE 33Jayd Ha MOHO- M JAUTHOpHIHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUIS TIPEICKa3aHtsl HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MpPaKTUUYECKUue paboThl, COONIIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

yYMEHHE KPUTHYECKH OILICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpElICTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

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



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
bubmuoreka [{OK
. broorit kak Hayka > 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 2
UBBIC CHUCTEMBI U UX OpraHU3aIus 0 0 https://m.edsoo.ru/7f41c292
bub OK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 24 2 1 htPtIpSJ,I:I;I/(r)I:.GeI;asc])_E).ru 17§416292
bu6nmorexa LIOK
4 XK 13 1 0
VSHEACHTEIRHOCTD JACTICH https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 9 1 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHUYHUBOCTD 12 1 15 bub6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 4
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosaunyecTBo 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTbI padoThbI pecypcbl
buosorus B cucreme Hayk bubnuorexa [IOK
1 1 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
5 IIpakTnueckoe 3HaueHue 1 0 bubnnoreka [JOK
OHMOJOTHYECKHUX 3HAHUI https://m.eds00.ru/863e6122
MeTtoasl HayyHOTrO TTo3Hauus. [1/p
«Mcnonp30BaHuE PA3TUUHBIX BuGuorexa [IOK
S e s (s ' ° oS nttps://m.eds00.1u/863e6564
IpUMepepacTeHUi )»
4 Mertoasl HAy4HOT O ITO3HAHMS 1 0 bubnnorexka [JOK
https://m.edsoo.ru/863e674e
5 OObeKT n3yueHus OMoIoruu bubnmnorexa [JOK
https://m.edsoo.ru/863e674e
6 buonorunyeckre CUCTEMBI 1 UX 1 0 bu6mmorexa [IOK
CBOIiCTBa https://m.edso0.ru/863e6b72
7 O600mmenue o reme «buosorus kak 1 0 05 bubnuorexa [JOK
HayKa https://m.eds00.ru/863e6b72
8 MornekymsipHbIi ypOBEHb: 00I11ast 1 0 bubnuorexa [IOK
XapaKTCpUCTHKA https://m.eds00.ru/863e674e
9 Heoprannueckue Bemecrsa: Boaa u 1 0 bubnnorexka [JOK

COJIN

https://m.eds00.ru/863e6870
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10 Jlunel, ux crpoeHue U GpyHKIUN bubnmoreka [JOK

https://m.edso0.ru/863e6d5¢c

1 VYrneBoabl, uX CTpoeHue U PyHKIUN bubnmoreka [JOK

https://m.eds00.ru/863e6e88
benku. CocTaB u CTpyKTypa OEIKOB.

12 JI/P «O6HapyxeHue OEIKOB C bubamnorexa LIOK
ITOMOIIBIO KAUeCTBEHHOM https://m.edso00.ru/863e674e
peaxIm»
benku. ®ynkuuu 6e1KoB bubnuorexa [IOK

13 0.5 https://m.edso0.ru/863e6ff0

https://m.eds00.ru/863e716¢
depMeHThI — OHMOJIOTHYECKHE
karanu3atopsl. JI/P Bubmorexa [IOK

14
«Kata/nTieckas akTHBHOCTS https://m.eds00.ru/863e766¢
(dbepMeHTOB (HanpuMmepe
aMuIIa3bl)»

15 Hyxneunnossie kucnotsl. JJHK bubnuoreka [IOK

https://m.edso0.ru/863e7c98

16 Hyxneunnossie kucnorsl. PHK bubnnoreka [JOK

https://m.edso0.ru/863e7aae
Hyxnennossie kucnotsl. JJHK u PHK. Bu6miorexa IIOK

17 0.5

gemeHHe https://m.edso0.ru/863e7dc4
MOJIOTHUECKHUX 33734

18 AT® u npyrue HyKJI€OTUBI. bubnnorexka [JOK
Butamunsl. KonTposbhas padora Nel https://m.eds00.ru/863e796e
Knerounslif ypoBeHb: obm1ast Bu6morexa [JOK

19
xMapaKTepncha. https://m.eds00.ru/863e796e

€TObI U3YYEHUS KIETKH

20 Knerounas teopus bubnuoreka [IOK

https://m.edso0.ru/863e7540
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Texnuka mukpockonupoBanus. JI/P
«CpaBHEHHE CTPOCHUS KIIETOK
pacTeHuid, TpuboB, OAKTEPHiA,

bubmuorexa [JOK

21 YKMBOTHBIX 10 https://m.edso0.ru/863e81b6
MHUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e831e
MHUKpOIIpenapaTax 1 ux
OITMCAHHE»

22 Crpoenue knerku. Knerounas bubnnorexa [HOK
MembpaHa https://m.eds00.ru/863e7f4a
HI/ITOHJ'I&BM“a. Iutockener. Bu6moreka [JOK

23 KneToumbiii ueHTp. 05 https://m.eds00.ru/863e81b6
OpraHouipl IBH>KEHUS
Crpoenue knerku. [IpoBoaum
uccienosanue JI/P Bu6miorexa [[OK

24 «Habmopenue nasmoxHsa u https://m.edso0.ru/863e8436
JIeTIIa3MOJIN3a BKIIETKAX
KOJKHUIIBI JTYKa»

PubocoMel. DHomma3MaTudecKas bu6nmoreka [JOK
25 CCThb https://m.edso0.ru/863e86f2
26 Anpo. Anpeimku bubnnoreka [JOK
https://m.edso0.ru/863e8878
Kommnekc IN'onbmxu. Pubocomel.
Bakyomu. JI/P

27 «IIpurorosinenue, bu6muorexa [JOK
paccMaTpuBaHUE U ONHCAHHE https://m.edsoo.ru/863e89a4
MHUKPOIIPENapaToB KIETOK
pacTeHu

28 Muroxonapuu. [Imactusl. 05 bubmuorexa [JOK
Krerounsie BRItOUCHNUSI ' https://m.edso0.ru/863e8c60

2 Oco0eHHOCTH CTPOCHHS POKAPUOTOB Bu6uorexa [JOK
u

sykapuoToB. JI/P «CpaBHeHne

https://m.edso0.ru/863e8c60
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CTPOCHHUS KJIETOKPACTCHHUH, IPHOOB,
OaKTepuid U )KUBOTHBIX)

30 O6o06meHue 1Mo TeMe «XHUMUYSCKUI 05 bubnuorexa [JOK
COCTaB U CTPOCHUE KIICTKUY. ' https://m.edso0.ru/863e8efe

31 OOMeH BelIeCcTB U MPEeBPAICHIE 05 bubnmoreka [JOK
SHEPIuM B KJICTKC ' https://m.edso0.ru/863e8efe
DHepreTu4yeckuii 0OMeH B KJIETKE. bubnnorexa [JOK

32 Beckucnopoablit https://m.edso0.ru/7f41¢292
aTan
DHepreTu4ecKkuii 0OMEH B KJIETKE. bubnnorexa [HOK

33 Kucnopozublii stan https://m.eds00.ru/7f41c292
Tunbl KIETOYHOrO MUTAHUS. bubmuorexa [JOK

34 XeMocHHTe3 https://m.eds00.ru/7f41c292
THMBI KIETOYHOTO MUTAHUS. bu6mmorexa [IOK

35 DorocuuTe3 https://m.eds00.ru/7f41c292
O600menue o reme «O0MeH bubnuorexa [JOK

36 BCIICCTB U IIPEBpAICHNE SHEPTUM B https://m.edsoo.ru/7f41c292
kietke». KontpoabHas padora Ne2
buocunTes 6enkoB. Tpanckpunus bubmuorexa [IOK

37 https://m.edso0o.ru/7f41c292
buocunres 6enkoB. Tpancusius bu6mmorexa [IOK

38 https://m.edso0.ru/7f41c292
Peryisauus TpaHCKpUILIMY U bubanorexka [JOK

39 TPaHCIIALNHY B https://m.edso00.ru/7f41¢292

OpraHusme

40

Bupycsl — HeksleTouHas popma JKU3HH

bubmuorexa [JOK
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Bupycsl — HekierouHas ¢hopma KU3HI

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

bu6mmoreka [IOK

41 https://m.eds00.ru/7f41c292
PerpoBupycel u Mepbl 00pbOBI CO bubmuorexa [JOK

42 CH dom.Iprous: https://m.eds00.ru/863e6b72
O06o01IeH e 110 TEME bubmuoreka [JOK

43 «OKM3HE/IEATENBHOCTD KIETKI. https://m.edsoo.ru/7f41c292
KonTponbnas padorta Ne3
Knerounsnit npki. Pemmmkanus JTHK bubmuorexa [JOK

44 https://m.edso0o.ru/7f41c292
Jenenue kineTku. Muro3. bubmuorexa [JOK
JI/P«Habmozenne https://m.eds00.ru/7f41c292

45 MHTO3a B KJIETKaX KOHUYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOTIperiapaTax
Jenenue knetku. Meio3 bu6mmorexa [IOK

46 https://m.eds00.ru/863e6b72
[Tonossle kneTku. ['amerorenes bubnmoreka [JOK

47 https://m.edso0o.ru/7f41c292
Opranu3MeHHBIH YpOBEHb: 0011ast bubanorexka [JOK

48 XapaKTECpUCTHUKA. https://m.edsoo.ru/7f41¢292
PasMHOkeHue oprannu3smMoB
PasBuTHE TOTOBBIX KIIETOK. bu6mmorexa [IOK

49 OmtofotBOpenne https://m.edsoo.ru/7f41¢c292

50

NunuBuyansHOE pa3BUTHE

bubmuoreka [JOK
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OpraHu3MOB.
buorenernueckuii 3aK0H

O0600m1eHue 110 Teme «Pa3MHOKEHME

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

bu6mmoreka [IOK

51 1 UHAUBUAYaIbHOC Pa3BUTHC https://m.edsoo.ru/7f41c292
opraanu3moBy. KoHTponbHas paboTa
Ne4
3aKOHOMEPHOCTH HACJIEJOBAHMUS bubmumoreka [IOK

52 IPH3HAKOB https://m.edsoo.ru/7f41c292
MoHOTHOpUAHOE CKPEITUBAHUE bubnnoreka [JOK

33 https://m.eds00.ru/7f41c292
Henonxnoe nomuHupoBaHue. bu6mmorexa [IOK

o4 Ananusupyrolee https://m.edso0.ru/863e6b72
CKpelllMBaHUe
Henonnoe nomMuamnpoBanue. bubnnoreka [JOK

55 AHaM3HUpytolee https://m.edso0.ru/7f41c292
cKpeuiuBanue. Penienue
TCHETHUYECKUX 3a]1a4
Jlurn6puiHoe cKkpenMBanme. 3akoH bubnnorexka [JOK

56 HE3aBHCHMOTO https://m.eds00.ru/863e6b72
HaCJICIOBaHUS TPU3HAKOB
JurnopuiHoe ckperrBaHue. 3aKoH bubnuoreka [IOK

57 HC3aBHCUMOTO https://m.edso0.ru/7f41¢c292
HACJIeTOBaHUS TPU3HAKOB.
Pemienue renernyecknx 3amay
HeannenbHble B3aMOI€ICTBUS TEHOB bubnmoreka [JOK

58 https://m.eds00.ru/7f41c292
HeannensHble B3aUMOJICHCTBUS bu6mmorexa [IOK

59 reHoB. Pemrerne https://m.eds00.ru/7f41¢292

TCHCTUYCCKUX 3aaa4
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XpOMOCOMHas TEOPHS bubmuoreka [IOK

60 HACJICICTBEHHOCTH 1 https://m.eds00.ru/7f41¢292
I'eneTuka nona. Hacnenopanue, bubmuorexa [JOK

61 CLETICHHOE C [10JI0M 1 https://m.eds00.ru/7f41¢292
O06o001IeHne 1o TeME bubmuorexa [JOK

62 «HacnencTBeHHOCTh i I3MEHUYUBOCTH 1 https://m.eds00.ru/7f41c292
opranu3moBy». KoHTposbHas pabora
No5
OCHOBHBIE METO/IbI CENEKIIHU.

63 LleHTpsI 1 bubnunorexa LIOK
MPOUCXOXKICHHS KYJIbTYPHBIX https://m.edso0.ru/863e9214
pacTeHui.

64 CoBpeMeHHbIE TOCTUKEHUS 1 bubnunoreka [JOK
OroTexHoOTHH https:/m.eds00.ru/863e9214
O606menne no teme «Cenexuus Bu6nuorexa [IOK

1
65 gpraHH3M°B'OCH°BI’I https://m.eds00.ru/863e9336
HMOTEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'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 IJISA YUUTEJIA

1.A.}O.Nonuesa. A.B.Topranos. buonorus B cxemax u tadaunax 9KCMO Mocksa. 2012 r
2.I'. 1. Jlepnep. buosnorus. [Tonuelii cipaBounuk /i noarotoku k E I' 9. M. Actpens 2012 ¢
3.1.P. MyxamemxkanoB. Mactepckast yaurtens « Tectsl, 3a4eTsl, Oymmmonpocs! 10-11 kmace»y M
«BAKO» 2007 r
4. Jleitma-Cruonunxkas, M.A. O01was u caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOM
MHUKPOOHOJIOTHYECKHUX HCCIeoBaHuil: YueOHnoe nocodue / M.A. Jletimma-10.Cuonurkasi. -
CII0.: JIaunn, 2022. - 588 c.

5.T A JloBkoga. Ilogroroska k onumnuaaam o ouosnoruu 8-11 kinaccos. M Aiipuc-nipecc 2011
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