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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMsbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus ydeOHoro mpenmera «buonorus» cocraBuin:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICJICH, COACp)KaHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS 00
O0IMMX LEISIX M MPUHIHUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
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 MpeacTaBlIeHUE O 1eNix, 00 oluieil ctpareruu o0y4yeHus,
BOCIIUTAHUS M Pa3BUTUS OOYyYaloOIIMUXCS CcpeAcTBaMU YydeOHoro mnpeamera «buonorusy,
orpenenser 00sA3aTeNbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHHue 110
pasgenam W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBaTEeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia C
Y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JOTUKH 00pa30BaTENIbHOIO IMpollecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYaroIIXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYarOIIUXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOr0o 00pa3oBaHUsI.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruw, Oiaromaps dYeMy B HEW NpOCMaTpUBAETCA
HAIPaBIEHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (OPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, SKOJOTHYECKOTO  MBIILICHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npuponHoii cpene. IloaTomMy Hapsiay ¢ u3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HAHUHI O CTPOCHMHU KHUBBIX CHCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAOIIMX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU UISl PEIICHUS TPUKIIAIHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpYKarollel NMPUpPOIHON cpese,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATEIbHOCTH YEJIOBEKAa Ha COCTOSHHE IPHUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K NPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO O0ECTICUeHHs YCIOBUH Uil peIIeHUs
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCcKOro o0pa3oBaHus, KOTopas Mpearnosaraer
dopmupoBaHHe y O0yYaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHe cpemHero oOmero o0Opa3oBaHUS 3aHUMaeT BakHoe mecto. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOyYalOMIMXCS TMPEACTaBIEHUN O HAy4YHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O KUBOM MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIONWHW, CO3Ma&T YCIOBHS IS TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
¢dopMupoBanus (GYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370POBOr0 M 0Oe3omacHoro oOpasa
KHU3HH, IKOJIOTUUYECKOTO MBIIIUIEHUS, IEHHOCTHOI'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHMS HUMEET TakXkKe JUIs peIleHUs BOCHUTATENIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIero oOpa3oBaHus, colManu3anuu odyqaronuxcs. M3yuenue



Oouosioruun obecrieunBaeT YCIIOBHSI TUTST hopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBaHHble MOJI0XKEHUS O MPEAHA3HAYCHUN Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanust yaeOHOro Tipeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH 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 >KMU3HU U MPAKTHUECKOU JaesTeibHOCTH. Oco00€e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIOIINX T'YMaHU3AIMH OMOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHu3aluyd MU 3BOJIIOLNUU. B COOTBETCTBUUM C 3TUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m kak Ouosoruyeckas cuctema», «CuctemMa u MHOrooOpasue OpraHHYecKOro MUpPay,
«OBOIIOLHUS )KUBOU MPUPOBI», «IKOCUCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-()YHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHI HCIONIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
obecreunBaeTcs peleHrueM CAeAyIOIMMX 3a/1a4:

OCBOEHHE OOYYalOIIMMHCA CHCTEMbl 3HAHUW O OHOJOTHYECKHX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTO00OpPa3UU M OCOOCHHOCTSIX HBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEHN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJIeH ¥ TIOJIX0JI0B K U3YUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUH;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHWU 3HAHHWH W OMBITA, MOJTYYECHHBIX MTPU U3YUCHUH OMOJIOTUH;

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

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM KHUBOW TPHPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

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



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEJIHEBHOW JKWU3HU JUIS OIEHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpenHero obmiero oopasoBanus «buonorusy, usydaemasi Ha 6a30BOM ypOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 YacoB: B 10 KJ1acce — 34 Jaca (1 qac B HE



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM Hay4yHOIl KapTUHBI MUpa. CHcTeMa OMOJIOTHYECKUX HaYK.

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

JdemoHcTpaumnu:

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

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

JlabopaTopHble 1 NpakTHYeCKHE PA0OThI:

[Tpaktueckass pabotaNe 1. «Mcmosb3oBaHME pA3IMYHBIX METOAOB IPU HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cucrembl (OMOCUCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTiaudue >KHUBBIX
CUCTEM OT HEOPraHUYECKOU MTPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPpOBHU OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTeoeHOTHYECKHA), OMOC(HEPHBIH.

JdemoHcTpaumMu:

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

O6opynoBanue: moaens Mosekynnsl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIJIETKM.  XUMHUYECKHE  DJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

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

benku. CocraB u ctpoeHue 0elKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYphl O€IKOBOM
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs] M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHThl — Ouonornyeckue karanu3aTopbel. CTpoeHue ¢epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Otmianuus  ¢GEpMEHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

YrneBonapl: MOHOCaxapuabl (TITFOKO3a, pud03a U 1e30KCHpud03a), Aucaxapuiasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunsl, Qochonunuael, crepouabl. ['wapodpuinbHO-TUAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHAOB Kak
HMCTOYHHUKOB YHEPTUU.



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

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak nenoctHas xuBasi cucrema. OOmIre Mpu3HAKM KIETOK: 3aMKHYTasi Hapy:KHast
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 OTJIMYHS PACTUTEIBHOM, )KUBOTHOM U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, INIMKOKAIWKC, WX (YHKITHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnxnomemOpannbie opranoubl kietku: DI1C, anmapar I'onbmku, mu3ocomsl. [ToayaBTOHOMHBIS
OpraHouibl KJIETKH: MHUTOXOHJPUH, IacTUibl. [IpoucxoxaeHne MHUTOXOHAPUNH U TUIACTHU/L.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KiaeTku. CTpoeHue sipa: aaepHas o00Jiouka, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJEY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHue MoJIeKyibl 6enka», «CtpoeHue ¢pepMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHWE I TMPOBEACHHS HAOIIOICHUN,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHme KaTaTUTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

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

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

O6meH BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIMS (IJIaCTHYECKUT OoOMeH) u
JTUCCUMUIIALINSA (PHEpreTHUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Pornb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MIPEBPAIICHIUHN YHEPTHHU 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 TMOBHITIICHHUS €r0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.



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

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. Kucimopoanoe okucieHue, WIM KIeTOyHoe JAbixaHue. OKHUCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUpycoB. bakrepnodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc umMmyHoepuITa 4eaoBexa

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpHIIHS, peBepTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkMoHUpoBaHue reHa», «Cunre3 Oenka», «['eHeTmueckuii Kom», «Bupycem»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

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

Tema S. PazMHoOkKeHHe M MHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

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

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@®opMBl  pa3MHOXKEHMsSI OpraHM3MOB: Oecrosoe U mosioBoe. Buapl  Oecnosioro
Pa3MHOXKEHHUS: JIeJICHHE HaJIBOE€, MOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €TO0 OTIIMYHUS OT OECIOIOrO.

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

["amerorenes — mporecc 00pa30BaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [10/IOBBIE kKene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHWE M Pa3BUTHE TMOJOBBIX KJIETOK — TaMeT (CrepMaTO30u,
AllleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPHOHAIBHOTO PA3BUTHUS y TO3BOHOYHBIX JKHUBOTHBIX: JPOOJEHUE, TacCTPYIISIIIus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXK/IEHHBIE YPOJICTBA.

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

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAacCTeHUN», «BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JleneHue KIETKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKON, MHKpomnpenaparbl «CrepMaTo30ubl MIIEKOIUTAIOLIET0Y,
«linexnerka Miexonurawpero», «KapnoknHe3 B KJIeTKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

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

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

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropust pasBuTus reHeTMKd. Ponb nuTtonoruu u
AMOpHUOJIOTUN B CTAHOBJICHUU F€HETUKU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeToJbl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€HETHUECKUE MOHATH. | eHeTnyeckast CUMBOJIMKA, UCIIONb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
Monoru0OpuaHoe CKpelrBaHie. 3aKOH €IMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasuino
JOMMHHUPOBaHMsI. 3aKOH pAacIIEIUIEHHs Hpu3HakoB. [umore3a uyucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATU3UPYIOLIETO CKPEIIUBAHUS [T ONIPE/IeIeHUs] TEHOTUIIA OCOOH.

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

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nona. XpoMOCOMHOE OINpPENEIEHUE 10J1a. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTepUCTUKAa MOAM(PUKALMOHHON W3MEHYHMBOCTH.
Bapuanmonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTUnuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u moNIOBOM TMpolecCc — OCHOBA KOMOMHATUBHONW W3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T'€HOMHble. YacToTa M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUN, OHMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/eIeHUE TE€HOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHUE,
FeHOTUIHUpPOBaHKUE, B TOM uyucie ¢ nomoiubto [II[P-ananuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBI 370POBOTO 00pa3a XKU3HHU, TUATHOCTUKH, MPO(GUIAKTHKHE U JICUCHHUS] T€HETUYECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, 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,
«uruOpusnnoe ckpeuBanuey, «L{uTomornueckue OCHOBBI AUTHOPUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Buubl wu3MeHunBoctuy», «MoaudukanmoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTannoHHas
MU3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHUE», «urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKOI H
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teina), repbapuitl
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

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

JlaGopaTtopHnast pabota Ne 6. «3yyenne moauuKkanMOHHON U3MEHUYNBOCTH, TOCTPOSHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

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

[TpakTrueckas padorta Ne 2. «CocraBieHue 1 aHaIu3 POJAOCIOBHBIX YEJIOBEKay.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, TOPO/Ia, IITAMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCOBbI M MHAWBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucrtas swHusA. CkpenyBaHWe YWCTHIX JMHHWA. ['erepo3uc, wuinum THOpUIHAS CuHjA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOW3BOACTBA. ['€HHAas HHXKEHEpHs. OTanbl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranumsmoB. Knertounas wumxeHepus. Kierounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

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

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMalIHUX >KMUBOTHBIX», «CoOpTa KyJbTYpHBIX pacTeHUi», «OTaanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035ICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHKECHHS CENEKIMU PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMDBI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CPeHEro o0Iero 00pa3oBaHus: JUUYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JMUHOCTHBIX pE3yJIbTAaTOB OCBOECHMs Ipenmera «buonorus» BblieIeHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CAMOpPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH W CaMOONPEEICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, FOTOBHOCTb M CIIOCOOHOCTH OOY4YarOIIMXCSl PYKOBOJICTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yabTaThl OCBOECHUs NpeaMmera «buonorus» nocturarorcs B €AUHCTBE
yueOHOM M BOCIUTATENbHON IEATEIHLHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMHA B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEAECHHUS M CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHUA,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHsI, Pa3BUTHsI BHYTPEHHEW MO3ULMM JIMYHOCTH, NATPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEGHHs, OEpPEeKHOTr0  OTHOIICHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaAULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH cpee.

JInuHOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeaMera «bruoaorus» JoMKHBI OTpaXKkaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
NO3ULMEN JMYHOCTH, CHCTEMOM IICHHOCTHBIX OpHMEHTAllMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOLIECCE PEATM3allid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM NE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaaancKoro BOCHMTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIUU  O0yYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUHCKOI0 OOLIECTBa;

OCO3HaHHME CBOMX KOHCTUTYLMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOM JI€ATEIbHOCTH MPHU CO3JIaHUHM YU€OHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OTNpENeNATh COOCTBEHHYIO IIO3MLHMIO [0 OTHOUICHUIO K SIBJICHUSIM
COBPEMEHHOM KHU3HU U OOBACHSATH €€;

YMEHHME YUUThIBAaTh B CBOMX JEHCTBUSX  HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH ¢ pa3HBIMU yOEXKIEHUSMHU, KYJbTYPHBIMA HEHHOCTSAMU U COLUAIBHBIM
MI0JIO)KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W MCCIIEIOBATEIbCKUX 33]a4, YBAXKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHON, ropaocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIoCTKeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO ¥ 3aimuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYAsi 3CTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHUE U peann3aliys 3J0pOBOro U 06e30macHoro oopasa *u3HU (340pOBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHHWE IEHHOCTH TIPaBHJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZly, OCO3HaHUE IIEHHOCTH MacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



UHTEpEC K Pa3IU4HbIM cepaM Mpo(decCHOHATBHONW NESATEIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

OCO3HAHHE TTI00AIBHOTO XapaKTepa KOJIOTHYECKHX MPo0IeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEJCHMs B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B JKOCHCTEMaX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MPEeANPUHUMAEMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOH KYIbTYpBI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
[IO3HABATEJILHOM, KOMMYHUKAaTUBHOM W COLIMAIBHOM INpakTHKE, TOTOBHOCTH K Y4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOILIETO0 OCO3HAHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHME S3BIKOBOW M YUTATEIBCKOW KYJIBTYPHI KaK CPEJICTBA B3aMMOICHCTBHS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE NPUPOABI, YeJIOBEeKa W oOmecTtBa, B TMO3HAHWU MIPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU Ul COBPEMEHHOW LMBUIM3ALMU: 00eCreueHus
HOBOT'O YPOBHS pa3BUTHUsI MEIMIIMHBI, CO3JJaHHE MEPCHEKTHUBHBIX OMOTEXHOJOIMH, CIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITHOHATEHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0Iei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMaHHE CYHIIHOCTH METOJIOB IO3HAHHUSA, HCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHST Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIUXCS MaHHBIX C IIETbI0 ITOJy4eHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3ysbTaThl OCBOEHUSI yueOHOro mnpeamera «buojorus» BKIIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCS  MEXKIUCIUIUIMHAPHBIC
(MexmpenMeTHbIe) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeAOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHbIC
yueOHble JeiCTBUS (103HABAaTEIbHbIE, KOMMYHUKATUBHbBIC, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CIIOCOOHOCTh oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE JAEWCTBHUS B I103HABATEIbHOW U
COLIMAJIbHON ITPAKTHKE.

MertamnpenMeTHbIE pe3yJIbTaThl OCBOSHHSI IPOTPaMMBI CpeIHEro oOImiero ooOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a30Bble JIOTHYeCKHUE JeiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUM 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHUd, KJIacCUPHUKAIMK, OOOOIIEHHs), PACKpbIBaThb CMBICI OHOJIOTHYECKHX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONpeAeNaTh LEIN JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUM MX JOCTUKECHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AT OOBsACHEHHsS (AKTOB W SBICHHH KUBOMH
HPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaCCyKIEHUS (MHIYKTHUBHBIEC, JAE€IyKTHUBHBIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TAKXKe MPOTUBOPEUUM pPa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PELICHUs MPOOJIeMBbl ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUAIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBbI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IENISAM,
OLICHMBATh PUCKU MOCJIEACTBUN JEATENBHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAa0OTy B YCIOBUSX pPEAIbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2)0a30Bble HCCJIEI0BATENbCKHE IeliCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

UCIOJIb30BaTh PAa3MYHbIE BBl JACSITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
runore’y e€ pelieHusl, HaxOOuTh AapryMEHThl JUIs JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIM MMOUCK MEPEeHOca CPEACTB M CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE WUJEH, IpEAjaratb OPUTHMHAJIBHBIE IOAXOAbl M PELICHMsS, CTABUTH
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(OOPMALMIO DPA3IUYHBIX BHUIOB U (QOpPM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 3a]1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMalbHYIO (OpMYy TNpeACTaBICHUsS OHOIOTHYECKON
uH(popMaluu (cxemsl, rpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKH U IPYroe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYEeCKue, PU3NYECKHe W MaTeMaTHUYeCKHe 3HAaKW U CHMBOJBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1)o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBIMIOJHEHHsI TpeiaraeMoi 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTD MO3ULUHI APYTrUX YYaCTHUKOB AMAJIOTa WK JUCKYCCUHU);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2)coBMeCTHAs eI TeJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4jeHa KOJUIEKTHUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJA U KAXKIOr0 yJYaCTHMKA KOMaH[bl B OOIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IOBEJEHUE B PA3IMYHBIX CUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1)camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEIeBbIE M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 337ayll B 00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;



BJIaJICTh HAaBBIKAMU I103HABATEIbHON pe(UIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, UCIIOIB30BATh MPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB A€ATEIbHOCTH;

3)npunsiTue ceds M IPyrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM 1O OCBOECHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSITEIbHOCTH 1O IMOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEACTABICHBI M0 ToJaM 00yUeHHS.

[IpenMeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Oouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa IS PELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  IpEeBpalleHHe DHEpPruu), TIoMeocTa3’
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OHOJIOTHMYECKHE TeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpaJibHas JIoTMa MOJeKyJIspHo Ouoinorun), 3akoHsl (I. Mennens, T. Moprana, H. .
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKIACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHullbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHUE BaJleTh METOJaMM HAy4YHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJACHUE U ONMHCaHME
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MpOBEJEHHE OHOJIOTMYECKOro
DKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IMOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJIEIATh CYLICCTBEHHbIE NPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIIETKe, (OTOCHHTE3a, IUIACTUYECKOr0 M IHEPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUS, UHIUBULYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

YMEHHE MPUMEHSAThH MOIY4YeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBJICHUH, 1151 IPUHATUS MPAKTUUECKUX PEIIEHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH JJIsl palliOHAJILHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpellMBaHUE, CIEIIEHHOE HACJIeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAKTHYECKUE PadOThI, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIepKaHUs, BKIIOYAOUIYIO ICEBJAOHAYYHbIE 3HAHUSA W3 PA3JIMYHBIX HMCTOYHHUKOB (CPEICTBA
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IUCHbMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouonornyeckyro HMHGOPMALMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TIPAaMOTHO HCIOJIBb30BATh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHMHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEIICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKPHIBATh CO/IEPKaHNEe OMOJOTHUECKUX TEPMUHOB U MOHATHI: BUJI, TIOMYJISIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOpbl, HSKOCUCTEMa, MPOAYLCHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIETIH MUTaHKs, SKOJIOrHYecKas nmupamuia, buoreorneHos, ouocdepa;

yMEHUE W3/aratb Owonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBanus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHajckoro), onpeaensTh rpaHHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIAJIeTh METOJaMH HAYYHOTO TMO3HAHWS B OMOJIOTWMHU: HAOIIOJACHWE W ONMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB W SBICHUH, OpraHW3alys ¢ TPOBEJCHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBIEHHE 3aBUCHUMOCTH MEXIy HCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YyJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHHU TIOJYYECHHBIX PE3yIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTHUECKUX OOBEKTOB: BHJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, JEHCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B YKOCHCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

yYMEHUE TIPUMEHSTH TOyYCeHHBIC 3HAHUS U OOBSCHEHUs OMOJOTHYECKHX IMPOIECCOB U
SIBIICHUH, JIJISI IPUHATHS MTPAKTUYESCKUX PEIICHUH B IIOBCETHEBHON YKU3HH C IIETTBI0 00ECTICUCHNUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHsI B OKpYXaolleil NpUpoOIHON cpene, MOHMMaHUE HEOOXOIMMOCTH



UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosorun Ui palMoOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEIIIECTB M SHEPIUU B SKOCUCTEMaxX (LleNU MUTAHUA);

YMEHHUE BBINOJHATH JIAOOPAaTOPHbIE M MPAKTHUYECKUEe paboThl, COONOAATh MpaBuia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HMH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHHUA W3 Pa3IMYHbIX HMCTOYHUKOB (CpeacTBa
MaccoBOW HH(pOpMalMK, HAay4yHO-IOMYJSPHbIE MaTepuallbl), paccMaTpUBaTh IJIOOAIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001mas
Ouosornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KosaunyecTBouacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
n/n TeMIIPpOrpaMMbl Bcero KonTpoabubiepadorsl  IIpakTHuecKnepadoThbl (ngpossie)
o0pa3oBaTejibHbIEPeCypPChI
bu6mmoreka [IOK
L buonornaxakiayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBbI€ CHCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aIus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUN COCTaB U CTPOCHHUE 8 1 bubnnoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
4 KuzuenesrenbHOCTHKIIETKA 6 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
Pazmuoxxenue u
5 VHIUBUYAJIbHOE PA3BUTHE 5 1 bubmorexa [JOK
opramiIMOB https://m.edsoo.ru/7f41¢c292
6 HacnencTBeHHOCTH U 3 15 bu6nmoreka [JOK
U3MEHYMBOCTHOPTaHH3MOB https://m.edso0.ru/7f41¢c292
7 Cenekuusi OpraHu3MoOB. 3 bubnmnorexa [JOK
OCHOBBIOMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8 Peseparioenpens 1 https://m.edsi.ru/7f4lcz92
OBIIEE KOJIMYECTBO YACOB I1O0 34 0 4
ITPOI'PAMME



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

11 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE

Ne HaumenoBaHnuepasiejioB u (undpoBbIe)

n/n TeMIIPOrpaMMbl Bcero Konrpoabnbiepaborsl  IIpakTnueckuepadorsl P
o0pa3oBaTejibHbIEPeCypPChI
bubmuoreka [JOK

1 1
BOMOLHOHHAAOHONOTH o https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE 9 05 bubmuorexa [IOK
KU3HH Ha 3emIie ' https://m.edsoo.ru/7f41cc74
Opranu3mMsl U bubnnoreka [JOK
3 5 1
OKpy>Xaroliascpeaa https://m.edsoo.ru/7f41cc74
4 Coo0miecTBa u 9 bubmmoreka [JOK
9KOJIOTMYECKHECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 2
> C3CPBHOCBPEN https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOI'PAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonuyecrBouacos
artaudy4  OJIeKTpOHHbIenU(poBbICOOpa3oBaTe
n  Temaypoka Bce  Konrpouasnbie  IIpakrnuyeckue A y P mupp P
eHHS JIbHbIEpPECYpPChl
/ ro padoThI padoThI
n
CyliHoCTb )KM3HU U CBOMCTBA Bubmiorexa LIOK
1 )Ki?oro 1 05.09.202  https://m.edso0.ru/863e6122https://m.e
3 ds00.ru/863e632a
Mertoapl O3HAHMS )KUBOU
npuposl. [Ipakruueckas
pabota Ne 1 «Mcnonbp3oBaHue bubnunoreka [JOK
2 1 0.5 12.09.202
Pa3InYHBIX METOIOB IPU 3 https://m.edso0.ru/863e6122
M3y4EHUU OMOJIOTMUECKUX
00BEKTOBY
Hcropus u3ydeHus KIETKU. bub6nuorexa [IOK
3 1 0.5 19.09.202
Knerounas teopust 3 https://m.edso0.ru/863e6b72
Hcropust u3ydeHus KIETKU. bu6nuorexa [IOK
4 1 0.5 19.09.202
Knerounas Teopust 3 https://m.edso0.ru/863e6b72
KpatkasucropuspazButusono bubnnorexa [JOK
1 26.09.202
> JIOTHI 36 09.20 https://m.eds00.ru/863e6564
6 XHUMHUYECKUN COCTAB KIETKHU. 1 03.10.202 bubnuotexa [JOK
Bona 1 MuHepanbHbIe COJIN 3 https://m.eds00.ru/863e674e



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

bubmuoreka [JOK

BUPYCHI

3

! Yraesom. Jiurm e ;0'10'202 https://m.eds00.ru/863e6870
benku. CocTaB u cTpoeHue bubnmoreka [JOK
17.10.202
8 OenkoB 3 020 https://m.edso0.ru/863e6b72
bubmuoreka [JOK
H .ATO 24.10.202
| YICICHHOBRICKHEIOTE 3 020 https://m.edso0.ru/863e6d5c
CrpoeHnue 3ykapuoTHYeCKOn
kieTku. JJaboparopHas padora
£reres pasmamt, aemo buorera LIOK
10 o 60311.; Saxre 1/1171 o ’ 0.5 07.11.202  https://m.edsoo.ru/863e6ffOhttps://m.e
P P 8 3 ds00.ru/863e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTUCaHUE»
bu6mmoreka [IOK
11 Kinerounoesiipo. XpoMocomsl é4. 11.202 https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
12 IT 21.11.202
poRaproTHHecKatiaieTia 3 0 https://m.edso0.ru/863e6e88
13 Peanuzanus HaciaeaCcTBEHHOMN 98.11.202
uH(pOpMAIIUU B KIETKE 3
14 HexnerounsieopMbIKU3HN — 05.12.202 bubnuorexa [IOK

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



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e7540

Opranusm- eMHOE 1IEII0E.
KuznenearenbHOCTb U

bu6mmoreka [JOK

15 12.12.202
perysust GyHKIHi 3 https://m.edso0.ru/863e796e
opraHuszma
bubmuoreka [JOK
1 I 19.12.202
6 Onepremieckuiiodmen 39 0 https://m.edso0o.ru/863e7aae
bubmuoreka [JOK
17 dotocunTe3. XeMOCHHTES 26.12.202 https://m.eds00.ru/863e7c98
JKU3HEHHBIA UK KIETKU.
Jlenenue kiaeTku. MuTo3.
JlaGopaTtopnast pabota Ne 3
bubmuoreka [JOK
18 «Habmronenne MuTosa B 0.5 09.01.202 https://m.edso0.ru/863e7dcA
KJIETKaX KOHYMKa KOPEeIKa 4
JyKa Ha TOTOBBIX
MUKpOTpenaparax»»
DopMBIPa3MHOKEHHUSIOPTaHN3 bubmorexa HOK
19 MOE P P 16.01.202 https://m.edso00.ru/863e81b6https://m.e
4 dso0.ru/863e831e
bu6mmoreka [JOK
2 Meii 23.01.202
0 eHos 43 01.20 https://m.edso00.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Onno10TBOpPEHHE. bubnmoreka [JOK
21 0.5 30.01.202
JlaboparopHas pabota Ne 4 4 https://m.eds00.ru/863e81b6

«/3yueHne CTpOeHHS MTOJTOBBIX
KJICTOK HAa I'OTOBBIX



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

MUKpOIIpenaparax»

NunuBuayanbsHOEpa3BUTHEOPT

bubmuoreka [JOK

22 06.02.202
aHU3MOB 4 https://m.eds00.ru/863e8436
['eneTnka — Hayka o

bu6mmoreka [JOK

23 HACHCACTBERHOCTH 1 20.02.202 https://m.edso0.ru/863e86f2
W3MEHYUBOCTH 4
3aKOHOMEPHOCTH
HACJICIOBaHMsI IPU3HAKOB. bubnuoreka [JOK

24 27.02.202
Monorubpuanoe 4 https://m.eds00.ru/863e8878
CKpEIIMBAHKE

e )311/1r1/16p1/11[Hoe CKpelIMBaHue. o5 03200 Butnorexa LOK

AIOT HESABHCHMOTO R https://m.edsoo.ru/863e89a4
HACJICIOBaHMsI IPU3HAKOB 4
CueruieHHO€E HaclIeI0BaHUE
npu3HakoB. JJaboparopHas
o5«

e pabora Ne 5 « 3y‘I€HgIe . 1503200 Butmorexa LOK
PESYTILTATOR MOROTHOPHAHOTO ' T https://m.edso0.ru/863e8c60
U TUTHOPUIHOTO 4
CKpEIIUBaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpOIIpenapaTax»

r .H

” eHeTnKa noia. HaciaemoBanue 19.08.202 BuGmiorexa LIOK
TPHZHAKOB, CUCIIICHHPIX € T https://m.edso0.ru/863e8c60
MIOJIOM 4
VYpok -npaktukym "Pemenue bubmuorexa [JOK

2 2.04.202

8 reHEeTUYECKHX 3amayq” 2 04.20 https://m.eds00.ru/863e796e

29 M3MeHUYnBOCTD. 0.5 bu6mmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e796e

Henacnencreennas 09.04.202  https://m.edsoo.ru/863e8efe
W3MEHYHMBOCTb. JIJabopaTopHas 4
pabota Ne 6.
N3yuenneMoanbrukamoHHOMH
3MEHYUBOCTH,
MOCTPOCHUEBAPUAITTOHHOT OPSI
Jla ¥ BapualOHHOUKPUBOW»
HacaencrBennas
U3MEeHYUBOCTb. JlabopaTopHas
bubmuoreka [JOK
30 pabora Jv\l'_ 7. «Ananu3 1 0.5 16.04.202 https://m.edso0o.ru/863e8efe
MYTaIHi y Jpo30(HIIsl HA 4
TOTOBBIX MUKpPOIIpETapaTax»
bubmuoreka [JOK
31 I'eneTukauenoBeka 1 23.04.202 https://m.eds0o.ru/863¢8d78
PesepBHeIit ypok. O000IICHHE
32 o TeMe «HacleacTBeHHOCTh U 1 07.05.202
W3MEHUYUBOCTh OPTaHU3MOBY 4
Cenekius Kak HayKa v bubnuoteka [JOK
33 1 14.05.202
nporiece 4 https://m.eds00.ru/863e9214
M
34 ceezﬂilf iﬁﬁﬁfﬂ 1 2105202 ~ Promiorexa HOK
AICKIUTI D R https://m.eds00.ru/863e9214
’KMBOTHBIX 4
burotexHONOrusAKaKoTpaciIbIp bubmuorexa [IOK
35 1 24.05.202
OU3BOJZICTBA 4 https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO YACOB 35 45

[10 ITIPOT'PAMME



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

11 KJIACC

Ne KosanuyecTBOuacoB
n Temaypoka Be T TR SU— Haranzy eKTPOHHBbIeNU(POBHICOOPa3OBa
YyeHus TeJIbHbIEpecypChl
/ ero  padothl epaldoTbl
n
DBOJIOLHS U METOABI €€ N3YUCHUS.
1 PaSBI/ITII:I[e 6H0J10FI/III/[I B a 1 Bubmmorexa LIOK
. https://m.edsoo.ru/863ea20e
JOJTAPBUHCKUH TIEPHO/T
Hctopus pa3BuTus IpeacTaBICHUM
2 00 SBI())J'IIOI;_)II/II/I. 9Bon£uf10HHa;1 1 bubmorexa HOK
https://m.eds00.ru/863e9570
teopus JK.b.Jlamapka
3 [Ipennoceuikun BO3HUKHOBEHUS 1 bu6mmorexa [IOK
yuenus Y./lapBuna https://m.edso0.ru/863e9cle
4 Bun. Kpurepuu u ctpykrypa 1 bubamorexa IOK
https://m.edsoo.ru/863e9da4
[Tonynauus kKak 3eMeHTapHas
€JIMHUIIA BUJIa U DBOJIIOIUH.
5 HI;60pI;T0pHI;;1 pabota JI\JI'Q 1 1 0.5 bubamorexa IOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(OJIOTHUYECKOMY KPUTEPHUIOH
DKOJIOTHYECKUE XAPAKTEPUCTUKHI
nomysiiun. [Ipaktudeckast pabota
6 Ne 2 «[Toacy€T MIOTHOCTH 1 05
MONYJISALUKA pa3HbIX BUOB
pacTeHuin»
7 DaKTOPBIIBOIIOLNU 1 0.5 bubmorexa HOK

https://m.edso0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9fde

bubmuoreka [JOK

8 EctectBennslit oT60p U ero Ghopmbl https://m.eds0o.ru/863e9ed0
Apnanranuu Opranu3MoB K
9 ycIJLIOBI/I:M O6I/II)TaHI/I$I KaK pe3yJibTar BuGmmorexa LIOK
. https://m.edso0.ru/863e9cle
JEHCTBUS €CTECTBEHHOTO 0TOOpa
MuxkposBosmtonus. MHOrooopasue
10 OpraHU3MOB KaK pe3yjbTaT
3BOJTIOLUU
Hanpasnenus sBoonuu.
1 CoxpaneHus MHOr00Opasus BUJIOB
KaK OCHOBA YCTOWYUBOTO Pa3BUTH
ouochepsl
12 JlokazaTenbCTBaMaKpOIBOIOIIMHOP bubnnoreka [JOK
raHHYECKOrOMHpA https://m.edsoo.ru/863ea5a6
13 Pa3BuTHe )u3HM Ha 3eMIie 110 3pam bubmmorexa [IOK
U 1epruoiam https://m.edsoo.ru/863ea6be
PazButue npencrasnenuii o
MIPOUCXOXKACHUH )KU3HU Ha 3eMIIe.
OCHOBHBIE 3TaIbl YBOJIIOIUN
14 PaCTUTENBHOTO U )KUBOTHOTO MUPA. 05 bubnuotexa [JOK
[MpakTrueckas padora Ne 1 https://m.edsoo.ru/863ea8bc
«M3y4ueHne UCKOMaeMbIX OCTATKOB
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHSIX»
CoBpeMeHHbIE NPEICTABICHUS O
15 BO3IfI/IKHOBeHI/II/I l(j)plll“aHI/IquKOFO Brbmiorexa LIOK
https://m.edsoo.ru/863ea48e
MHupa
16 PasButuexxnsznnna3emie bu6nmoreka [JOK



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e

https://m.edso0.ru/863ead44

FI/IHOTCBBIHpOI/ICXO}K,Z[CHI/IﬂLIeJ'IOB €K

bu6mmoreka [JOK

o a https://m.edsoo.ru/863eac2c
18 OCHOBHBIECTAIUUIBOJIIOLIMMYEIIOBE
Ka
19 UYenoBeyeckue pacsl U MPUPOIHBIE bubnmoreka [JOK
aJlanTanuy 4eIoBeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O600611ICHHE TTO
20  Teme «BO3HMKHOBEHHE U pa3BUTHE
KU3HHU Ha 3eMIIe»
21 OKOJIOrUsIKaKHayKa
Cpenbl OOUTaHUS U YKOJIOTHYECKUE bubnmoreka [JOK
22
(baxTopsI https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTopsbI.
Jlaboparopnas padota Ne 3.
«Mopdonoruueckre 0cCOOEHHOCTH
23 paCTSI({bHﬁ 13 Pa3HBIX MECT 0.5 Brbmiorexa LIOK
https://m.edsoo.ru/863eb10e
oburtanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa
bu6mmorexa [IOK
24 buomitieckiedaxtopel https://m.edso0.ru/863eb348
o5 Coo01iecTBaOpraHu3MoB — bubnunoreka [JOK
OnoLeHo3. https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKUECUCTEMBI bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
97 OcHOBHBIE TIOKA3aTeNN bubnuorexa [JOK

3KOCUCTEMBI. DKOJIOTHUECKHE

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

nupamuibl. CBOMCTBa3KOCUCTEM.

Cykueccus

28 [IpupoHbIesKOCHCTEMBI 1

29 AHTPOTIOTEHHBIEOKOCUCTEMBI 1

30 buocdepa — 1 bubmumorexa [IOK
r7100aIbHASIKOCUCTEMA3EMITH https://m.edso0.ru/863ebb5e

31 3aKOHOMEPHOCTHUCYIIICCTBOBAHUSO 1 bubmuoreka [JOK
nochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuectBo B Onochepe3eman 1

33 CocyiiecTBOBaHUETTPUPOIBI U 1 bubnnoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHblitl ypok. O60611eHNE

34 TeMbl «Coo011iecTBa 1 1
9KOJIOTHYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e










