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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mMporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIPEACIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanpable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHUS,
pe3yibTaToB O0y4eHUs U TpeOOBAHUH K YPOBHIO IIOJrOTOBKU BBIITYCKHUKOB, IOJIOKEHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe M0JIOKEHUs 0 crennpuke OMOJIOrHH,
e 3HAYCHWU B TO3HAHMM >KUBOH MPHUPOIBI M OOECHEeUeHHH CYHIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o 6MoNIOruy U €€ CTPYKTypa.

[Tporpamma mo O6uonoruu AaéT MpEICTaBICHHUE O IENIX, 00 o0mIeit cTpareruu 00y4eHus,
BOCIIUTaHUsI M pa3BUTUS oOywaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHue I10
paszenaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BATENbHOCTh M3Y4EHHUs y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNbHOTO IMpoLecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M HPEIMETHBIM pe3yibTaTam oOyueHHs B (HOPMUPOBAHHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00yJYaromuxcs 1Mo
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B H3y4yeHUM Ouosoruu, Onarogaps dYeMy B HeHW IpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, ILIEHHOCTHBIX OpPUEHTALUHl  JIMYHOCTH, SKOJIOTMYECKOTO  MBIILICHHUS,
NpPEICTaBICHUNA O 370pOBOM OO0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoi cpene. IlosTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOJIOTMYECKUX TEOpPHH, a TaKke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B TOBCEIHEBHOM JKU3HU JUISl PEIICHHsSI PUKJIAIHBIX 33734, B TOM YHCIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMH  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOHM JEATENBPHOCTH YEJNOBEKAa Ha COCTOSHHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABIECHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECHeUeHHs YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJLHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTH anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUS 3aHUMaeT BakHoe mecTo. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOydarOIIUMXCS NPEACTABICHUNH O HAaydyHOM KapTHHE MUpA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH Npupoje, €€ OTIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIOLAH, CO3Ma&T YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEro oOpa3oBaHMs, cColManu3anuu odyqaronuxcs. 3yuenue
6uosorun oOecrieynBaeT YCIIOBHS Uit dbopmupoBaHus MHTEJUIEKTYaJIbHbIX,
KOMMYHHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, SCTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUHU C IMPEICTaBICHUSAMHM U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TTOT0KEHUS O TIPeHa3HAYCHUN yIeOHOTO



npenvera «buoNOTHs» COCTaBUIM OCHOBY JUIS ONPEIENICHUS TOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IpOrpaMMe Mo OMOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECs AOKHbI
OCBOUTH 3HAHUS U YMCHHS, 3HAYMMBbIC JUIsI (POPMUPOBAHUS OOIICH KYIbTYphI, OMPEACIISIONIIe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIoLel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTBl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMAX JUYHOCTH, CIOCOOCTBYIONINX I'YMaHU3alUU OMOJIOTHYECKOT0 00pa30BaHusl.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepuaga B TporpamMme Mo OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTelbHbIC TUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO Mo3HaHUM», «KieTka kak OMOIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouosoruyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«IBOIOLUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp u3ydyenus yudeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJJICHUE
00yJalOIMUMHUCS 3HAHUAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra v MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW IIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTuxkenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIEAYIOINX 3a1au:

OCBOEHHE OOYyYalOIIUMHUCA CHCTEMbl 3HAHUW O OHOJNOTMYECKUX TEOpUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiax, CIYKallMX OCHOBOH I (OpPMUPOBAHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAy4YHON KapTHHE MHUpa, O METOJaX HaydyHOTO IO3HaHUS,
CTPOCHHMHM, MHOTO00pa3suU M OCOOCHHOCTSIX MHUBBIX CHCTEM pPA3HOrO0 YPOBHS OpraHU3alNH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTUH;

dbopmupoBaHre y OOyYaromMXCsl MO3HABATEIbHBIX, MHTEIJICKTYAIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHH HAYYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YUEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aIUH;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpaMOTHOCTH,
pa3BuUTHE YMEHUN OOBSCHATH W OLEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOTYYSHHBIX IPU U3yYECHUH OUOJIOTHH;

dbopMupoBaHne y OOYYArOUIUXCS YMEHUW HWILTIOCTPUPOBATh 3HAYCHHE OMOJIOTMYECKUX
3HAHUM B MPAKTUYECKON [EATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCMHUTAaHUE YOEKIEHHOCTH B BO3MOXHOCTH TO3HAHUS YEIOBEKOM >KHUBOW MPUPOJIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHWUN JIJISl TOBBIIICHUS YPOBHSI IKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHUS;

MpUMEHEHNE TPHOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCEAHEBHOM JKMU3HHM JIJIST OLEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHWIO K OKpYXarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucteme cpennero obmiero oopasoBanus «buonorusy, uzydaemasi Ha 6a30BOM ypOBHE,
SBJISIETCSI 00S3aTENIbHBIM YUEOHBIM TIPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHON o00iacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojorny Ha 6a30BOM ypOBHE CPEIHEr0 O0IIero oOpa3oBaHUsI OTBOJIUTCS
68 dacoB: B 10 kmacce — 34 yaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 gac B Hezento).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTeCTBEHHBIMU HayKaMu, Quiiocodueil, 3TUKON, 3CTEeTHUKOM U mnpaBoMm. Ponbs Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaYK.

MeTo/ b1 TO3HAHMS KUBOM MPUPOIbI (HAOIIOJeHIE, SIKCIIEPUMEHT, OIUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

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

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

[Tpaktueckass pabota Ne 1. «lcmonp3oBaHUE pa3IMYHBIX METOJOB NPHU HU3YUYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M MX OPraHU3aIUsA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmupl u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3aIUU >KUBOU
TIPUPOIBI.

Ob6opynosanue: moaens monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKUM.  XUMHUYECKHE  3JIEMEHThl:  MaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

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

benku. CocraB u ctpoeHue 0elIKOB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnmbIe
U 3aMEHHUMbI€ AMMHOKHCIOTHI. AMHHOKHUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — Ouonornyeckue karaiau3aTopbel. CTpoeHue ¢epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunpl. Otnnuus  (EepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

VYrieBonpl: MOHOCaxapu bl (TJIFOKO3a, pud03a U 1e30KCupud03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TOJNMcaxapuibl (KpaxMmal, TJMKOTeH, IeJUToio3a). buomorndeckue QyHKIMH
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHIOB Kak
VCTOYHUKOB DHEPIHH.

Hyxnennoseie kucinotel: [IHK u PHK. Hykneotuapl — MOHOMEPBI HYKJIEMHOBBIX KHUCIOT.
Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHIH.

Huronoruss — Hayka o kiuerke. KiierouHass Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM NO3HAHUHU. MEeTO/Ibl U3yUEeHUSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOIue Mpu3HaKM KJIETOK: 3aMKHYTasi Hapys>KHast
MeMmOpaHa, mosekyinsl JIHK kak renernueckuii anmapar, cuctemMa cuHTe3a Oeska.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MpOKapruoTHYECKON KieTKku. Kietounas crenka Oakrepuil. CTpoeHHE dyKapHUOTHUUECKOM KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (QYHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnxnomemOpannbie opranouibl kietku: I1C, anmapat ['oabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPHUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA EHTP, EHTPUOIIH,
PECHUUKH, KTYTUKU. DYyHKIUN OPraHOMA0B KIETKU. BKiltoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue sapa: saepHas o000uKa, Kaproriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneitnen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHne Monekyisl Oenkay, «CtpoeHne GpepmMeHTay,
«Hyxkneunossie kucnotsl. JTHK», «Ctpoenune monekynsl AT®», «CTpoeHne 3ykapuOTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1Ipa KIETKU», «Y TIE€BOABDY, «JIunuasm.

OO06opynoBaHue: CBETOBOW MHKPOCKOI, OOOPYAOBAaHHE JJIsi MPOBEICHUS HAOIIOICHMIA,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaGopatopuast pabora Ne 1. «/3yueHue KaTaauTUYECKONW aKTUBHOCTU (epMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIMS (MJIaCTHYECKU OOMEH) U
JUCCUMMIIALINSA (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbiii. Poms ¢epmeHTOB B 0OMEHe
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peakiuu ¢otocunTesa.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a Ul KHU3HHU Ha 3emiie. Bausaue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTE3a JJIS JKU3HU Ha
3emuite.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBaHME SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM  KIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MH@popMmaluu B KieTke. ['eHeTHuyeckuid Ko M ero cBoicTBa. TpaHCKpUMIIUS —
matpuunblii cuHTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpeiTus Bupyco (. W.
NBanoBckuit). OcOOEHHOCTH CTPOCHHUSI M KU3HEHHOTO ITMKIIa BUPYycoB. bakrepunodaru. bonesnu



pacTeHHi, )KUBOTHBIX U YelIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nMMyHoaeduinTa yeaoBeka

(BUY) — Bozoymutenr CIIMJla. OOpatHas TpaHCKPHUIIUA, peBEepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHSHHsI BUPYCHBIX 3a00JICBaHHIA.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmupt  u cxembl:  «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
dbyHkuoHupoBanue reHa», «Cunre3  Oenka», «leHeTmueckuii  Kom», «Bupycsn,
«bakrepnodarn», «Crpoenne wu sku3HeHHbIH 1uka Bupyca CIIW/la, OGaxrtepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii 1WKIJI, WIM JKU3HEHHBIA LMKN KieTku. MHTepdasza m muto3. I[lpomeccsr,
npoTekaromue B uHTEpdasze. Permmukamus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TarIOMIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Craagum mutosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTausAX MUTO3a. BUOIOrMYecKuil CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHHsI OpPraHM3MOB: Oecroioe W MoJioBoe. Buabl  Oecronoro
pa3MHOXEHHS: JIeJIEHUEe HaJBOE, NOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHME,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOrO.

Meiios. Craguu meiosza. [lporeccsl, mpoucxonsiie Ha cTagusx meiosza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIcia 1 3HaYEHUE MEH03a.

["amerorenes — mponecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [10os10BBIE Kene3bl:
CEeMEHHUKU M sSU4YHMKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AllIeKJIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHHS SIMIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Oransl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TracTpyslus,
opra"oretes. ITocramOpronanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: HPSIMOE,
HenpsAiMoe (IMYMHOYHOE). BiusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacteHuil. OHTOreHe3 [IBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pa3BUTHSL.

JleMoHCTpanum:

Tabmuupl U cxembl: «DOpMBI pa3MHOKEHUS OPTaHU3MOBY, «/IBOMHOE OMIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHHUE pacTeHuil», «JleneHne KieTku
OaxTtepuii», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHHe XpoMOCOMbD», «KIIETOUHBIN UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHE», «I amMeTOreHes y
MJIEKOTIUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTAN OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOLIETO»,
«Sineknerka mitekonuraromero», «KapuoknHe3 B KJIETKax KOpelKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue knetku», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTU4ecKue padoTbl:

JlaGopatopHast pabota Ne 3. «HabnmoeHne MuTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax».



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mcropus pasutus reHetuku. Ponbs nuronorun u
AMOPHUOJIOTUY B CTAHOBJICHUH T€HETHKHU. BKIIa] pOCCHICKUX M 3apYOCIKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUH, LUTOTeHETHYECKHM, MOJEKYISIpHO-
reHetTudeckuii). OCHOBHbIC T€HETUUECKHE MOHATHUS. | eHeTnyeckass CHMBOJIMKA, UCIOJIb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [mmore3a umcrorel ramer. [lonnoe u
HEIOJIHOE JOMUHUPOBAHHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYeCKHe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpellMBaHUE.
Mcnonp30BaHue aHATU3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/ICICHUS TEHOTUIIA OCOOH.

CuenneHHoe HacnefoBaHue mpusHakoB. PabGora T. Moprana mno cremieHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeAEICHUE 10J1a. AYTOCOMBI U IMOJIOBBIE XPOMOCOMBI.
['omorameTHsle M rereporaMeTHble opraHu3Mmbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HCHACJICJICTBCHHOW W3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKANUOHHOW HW3MEHUYMBOCTH.
BapuanuuonHssiii psg u BapuauroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIIMOHHON N3MEHUYNBOCTH.

HacnenctBenHasi, Wiy reHOTUNIWYECKAsi, U3BMEHYMBOCTh. KOMOMHATHBHAS W3MEHUUBOCTbD.
Meiio3 u monoBOM mpomecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, Te€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluid. MyTareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIEACTBEHHOU
n3Menunsocty H. . BaBuiosa.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TE€HETUKH YEJIOBEKa:
T€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHetudeckuid. COBpEeMEHHOE OIpeAeIeHHEe T€HOTUIIA: ITOJHOTEHOMHOE CEKBEHUPOBAHMUE,
TEHOTHUIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMOcOoMHBIe ©Oone3Hu. ComaTuueckue W TeHepaTUBHblE MyTanuu. CTBOJIOBBIE KJIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAYECHUE MEIAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX 3a00JIeBaHUH YeTOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukosn, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuiel 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3», «B3auMozaeicTBre ajuIeNbHBIX TEHOBY, «l eHeTnYeckne KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunbel denmoBeKa W JKUBOTHBIX», «Buapl w3MeHunBoCcTHY», «MoauduxarmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropayn, «['eHeTHKa Tpynn KpoBu», «MyTanroHHas
W3MEHYUBOCTBY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHUE», «/lurubpuanoe ckpemmBaHue», «llepekpéct Xpomocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GOpMBI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyenue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusi KaKk HayKa U MPOIECcC. 3apOoxIeHUE CeNeKIMU U qomMecTukanus. Yuenue H. U.
BaBwiioBa 0 MEHTpax NPOUCXOXKIEHUS M MHOT000pas3wsi KYJIbTYPHBIX pacTeHuid. LIeHTpsI
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIM3KOpoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucrtass nunug. CkpeuuBanue 4HMCTBIX JuHUW. [ereposuc, wim rulOpugHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ yCrexwu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHMS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpaciib NPOU3BOJACTBA. ['eHHAs WHXKEHepHus. OTalbl CO3AaHUS
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JSTudeckue npodiemel. MO —
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNTHUX KUBOTHBIX», «CoOpTa KYyJIbTYPHBIX pacTeHuit», «OTmaanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
ouotexHonoruny, «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKU TUIOAOB U KOPHETUIOAOB JUKHX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMM PACTeHHMH M KHBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA y4acTOK, B TEINTUYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 BHUOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOrpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pPE3yJabTaTOB OCBOEHHUS MpenMera «buonorusy BblIeIeHbBI
CIICAYIOIINE COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHCKOM  Ipa)KIaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
HaJIM4Ynue MOTHBALlUU K OGy‘-IeHI/IIO 6I/IOJIOI‘I/II/I, HCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJOTMYECKOr0 3HaHUS, FOTOBHOCTb M CIIOCOOHOCTh OOYyYarolMXcs PYKOBOJACTBOBATHCSA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OHMOJIOTHYECKOTO O00pa30BaHMs, HAJIM4YHE SKOJOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTH 1IEJIU ¥ CTPOUTD )KU3HEHHBIC TUIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBa)XEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHHUIO, B3aUMHOTO
YBaXCHMU, 6€p€)I(HOFO OTHOILICHUSA K KYJIbTYPHOMY HacCJICOIUO u TpaauuusaM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buomorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOLIMXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuiipeHre KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHCJIC B 4aCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMHU  00ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06ﬂ3aHHOCT€ﬁ, YBAXXCHHUEC 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOpquKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-I€6HBIX ITPOCKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEAENSITh COOCTBEHHYIO TMO3HUIIMI0O TI0 OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HGO6XOJII/IMOCTI) KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSMHU, KYIbTYPHBIMUA [IEHHOCTSMU U COLUATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIONHEHUS YUeOHBIX,
MMO3HABATCIbHBIX W HCCICAOBATCIBCKUX 3aJlad, YBAXUTCIIBHOIO OTHOHICHUA K MHCHUIO
OTIOHEHTOB MPH 00CYKICHUU CIIOPHBIX BOMPOCOB OMOJOTHIYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:



c(OPMHPOBAHHOCTh POCCHICKOM IPaXKAaHCKOM UICHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBO A3bIK U KYJIBTYPY, IPOLIIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 M MaMATHUKAM IPUPOIBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTMH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CIYKEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUKCKOr0 HApOAa;

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHHUS, OPUEHTUPYAICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3/JaHHUI0O CEMbHM HAa OCHOBE
OCO3HAHHOT'O NMPUHATHS LIEHHOCTEN CEMEHHOMN U3HU B COOTBETCTBUU C TPAAULIMSIMHU HApPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MIOHMMAHKE AMOLIMOHAJIBHOTO BO3/1€MCTBUS )KUBOU NMPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PA3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KayecTBa TBOPYECKOMN JIMUYHOCTH;

5) ¢usuyeckoro BoOCHMTAHHMS, (POPMHPOBAHHUA  KYJIbTYPbI 3J0POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJIy4us:

MOHMMAaHUE U peain3alus 3JJ0pOBOro U 0e30macHoro oopasa >KM3HH (30pOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
perynsipHas (u3Mueckass aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/10POBbIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30M1aCHOTO
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME MOCJIEJICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPEOJIECHUS ajKoroJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTD K TPYJYy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPYy0Jt00ue;

TOTOBHOCTbH K aKTUBHOM AESTEIBHOCTH TEXHOJIOIMYECKON U COLMAIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITEJIBHO  BBIMOJHATH — TaKylo
JESATEIIBHOCTB;

MHTEpEC K Pa3IUyHbIM cepaMm MpodeccrnoHalIbHON AEsITeNbHOCTH, YMEHHE COBEpIIAThH
0CO3HaHHBII BEIOOp OyayIeit mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILIEHHE K MPUpPOe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYIbTYphl: MpUOOpETEHHE OIbITa IIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKaIoIEel Cpeibl;

0CO3HaHME TTI00AIBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX pelIeHus;



CHOCOOHOCTh HMCIIOJIb30BaTh NMPHOOpETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U YMEHUS
IpU pEIIEHUuH MpoOJsieM, CBS3aHHBIX C pallMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (COOIIOAEHNE
IIPaBWJI TIOBEJEHUS B INPHUPOJE, HAIpPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCUCTEMaAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

AKTHBHOE HEIPUATUE IEHUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLICH HPUPOIHON cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIEICTBUS MPEANPUHUMAEMbIX
JIEMCTBUM U NIPEJOTBPALLATD UX;

HQJIMYUE PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, IKOJOTHYECKOW KYJIBTYpbl, OIbITa
JESATEIIbBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHOM, KOMMYHUKAaTUBHOM U COLIMAIBHOM NpaKkTHKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKOHN AEATEIbHOCTH 3KOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOM IPAKTUKH, OCHOBAaHHOIO Ha JUalore KyjibTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B NOJIUKYJIBTYPHOM MUDE;

COBEpILEHCTBOBAHUE A3BIKOBOW U UUTATEIBCKON KYJIbTYphl KaK CPECTBA B3aUMOACHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMHM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
palMOHATFHOTO HAYYHOTO MBIIIJICHUS, CO3aHUHU LEJIOCTHOTO MPECTABICHUS 00 OKpY)KaloeM
MHUpe KaKk O €IUHCTBE IpUPOAbI, YelIOBeKa U oOmecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHus
HOBOTO YPOBHS Pa3BUTHS MEIHIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pewarb pecypcHble MpoOIeMbl pa3BUTHSI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0JA U3 IN100aIbHBIX
HKOJIOTMYECKUX NPOOJIeM U 0OecreueHus nepexoia K yCTOH4MBOMY Pa3BUTHUIO, PAllMOHATIbHOMY
UCIOJIb30BaHUIO MPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB >KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUU OMOJOTWYECKUX 3HAHWI B LIEJISIX MOBBIMICHUS OO0
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu N3y4eHUU OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4aeMble 3HAHUS Ul aHaidu3a U OOBSICHEHWS SBJICHUUN
OKpPY’KaIOIIero MUpa M MNPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh O0OOCHOBaHHbBIE
3aKJIIOYEHHS Ha OCHOBE HAay4dHbIX ()aKTOB M HMMEIOIIMXCS JAHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHHE IIEHHOCTH HAay4YHOH J1eATeNIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
MCCIIEI0BATEIBCKYIO ACSITEIBHOCTh HHAUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
aKTUBHOMY TIIOJIYYEHUIO HOBBIX 3HAaHMM 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaqmeTHble pe3ysbTaThl OCBOEHHUS y4eOHOro mnpeamera «buosorus» BKIOUYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, HUCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCAJIbHbIE
yueOHbIe JeicTBUS (TO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ecreunBaoIIye



dbopMupoBaHre (QPYHKIIMOHAIBHON TPAaMOTHOCTH W COIMAIBLHOW KOMIIETCHIIUH OOYYaroIIuXcs,
CIOCOOHOCTh o0yJaromuxcs UCTIOJIB30BaTh OCBOCHHBIE MEXTUCIUTTHHAPHEIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAIBHOM MTPAKTHKE.

MertanpeaMeTHbIe PEe3yJIbTaThl OCBOSHUSI MPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgilajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a3oBbIe JJOrHYECKHeE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTE M aKTyaTU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHAN3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIIECHHS), PaCKphIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIICIATH HX XapaKTEPHBIE MPU3HAKK, YCTAHABIMBATE CBS3H C APYTUMHU MOHSITHSIMH ),

OINpeNeNaTh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTH PE3yIbTAaThl ACITEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TOHSITUS JJIs OOBsACHCHHS (AKTOB W SIBICHUH KHBON
TIPUPOJIBI;

CTPOHUTH JIOTUYECKHE pAacCyXkIeHUs (MHAYKTUBHBIC, JCAYKTHBHBIC, 110 AHAJIOTHUH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

MPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA JUIS MPEACTABICHUS CYIICCTBEHHBIX CBS3CH U
OTHOILCHWIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTAaX, a TAaKKE IMPOTUBOPEYHMI Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IIEISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBIIOJHITE Pa0OTy B YCIOBUSX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIENOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CIIOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB
pelIeHus MPAKTUYECKHX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BUIBI JCSATCILHOCTH IO IIOJIYYCHHIO HOBOTO 3HAHHS, €Tr0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA THUI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSITHSIMA M METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3MpPOBaTh 3ajady, BBIABUTAThH
TUIOTe3y €€ pelleHHs, HaXOJUTh apTyMEHTHI JUIS J0Ka3aTelbCTBA CBOWX YTBEPXKICHHH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIOJYYCHHBIE B XOJIe PpEHICHHS 3a7add  Pe3yiabTaThl, KPUTHUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIHN OIBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPAKTUYECKyl0  oOyactu
KU3HEICATCIIEHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE MWJEH, IpPEUIaraTb OPUTMHAIBHBIE IOJXOAbl U PELICHUS, CTaBUTh
npoOJIeMbl U 33]a4u, TOMyCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HH(pOpMamu (TEKCTe ydeOHOro mocolwus,
HAY4YHO-TIOMYJISIPHON JIMTepaType, OMOJOTMUECKUX CIOBAPSIX U CHPABOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMUIO PA3IUYHBIX BHIOB U (HOpM
IPECTaBICHUs, KpPUTUUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;

¢dopMynHupoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHBIE METOJbI IMPH IOHCKE WU O0TOOpe
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O MCIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY TNPEACTAaBICHUS OHOIOTUYECKOM
uHpopmanuu (cxemsl, Tpaduku, AHarpaMMsbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAauecTBE CpEACTBAa MpH paboTe ¢ OHOIOTHYECKOM
uHpopMaLuell: IPUMEHATh XUMHUYECKHe, (PU3UYecCKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJ€Th HABBIKAMU PACIO3HABAHUS H 3alMThl WHpOpMANKU, HHOOPMAIIMOHHOK
0€30I1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCeX cepax >KM3HM, aKTHBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CY)XJaeMoOll TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeUIaraéMoil 3a/Ja4yd, YYWUTBIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JJMAJIOra WIM JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJbHBIC CPEACTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAllUH, yMETh CMAryaTh KOH(MIUKTH U
BECTH MIEPETOBOPHI;

BJIAJICTh PA3IUYHBIMU CIIOCOOAMU OOIEHUS M B3aUMOJEHCTBHS, MOHMUMATh HaMEpPEHUs
JPYTUX JIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHWUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pelieHny OMOoJ0TrH4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH peLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX IEHCTBHU ¢ y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 4JIeHa KOJUIEKTUBA,;

NPUHUMATh IEIM COBMECTHOW JEATEIbHOCTH, OPraHW30BHIBATh W KOOPIMHHUPOBATH
JecTBUsL MO €€ JOCTH)KEHHUIO: COCTAaBIATh IJIaH JEHCTBUHM, pacupefensTh PO € y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJUlaraTh HOBBIE MPOEKTHI, OLEHWBATh WJEH C TMO3MIMU HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh IMMO3UTHBHOE CTPATETMUYECKOE IOBEJCHHE B PA3JIMYHBIX CHUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHUBEPCAIBLHBIMH PeryIsTUHBHBIMM 1€l CTBUSIMU:

1) camoopranu3amnms:



UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS [UIA BBIABICHHA NpoOJIeM M HUX pEUIeHHUs B
’KM3HEHHBIX W y4EOHBIX CHTYaIHIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUU LIEJIEBbIE M CMBICIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3/0POBBIO U 370POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATENbHYIO JAEATEIBHOCTh, BBIIBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 33Ja4d B 0Opa30BATEIbHOW JESITEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENIHO COCTaBJIATH ILIaH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JIMYHBIX IPEINOUYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MPUOOPETEHHBIN OMBIT;

CHOcOOCTBOBATh (HOPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIINH B PA3HBIX 00JACTAX
3HAHMH, MOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIIbHBIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPEKTHBBI B JESTECIBHOCTH, OLIEHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaZICTh HABBIKAMH IIO3HABATEILHOU peIeKCHU KaK OCO3HAHMsI COBEPLIAEMBIX JACHCTBUI
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX HPU aHAIN3E PE3yIbTaTOB AESTEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEAOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX [P aHAJIN3E PE3yJIbTAaTOB ACATEIbHOCTH;

NpU3HABATh CBOE MIPABO U MPABO IPYTrUX Ha OIIMOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUH PYTOTO YeOBEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nporpaMmmbl COO mno 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpIpPETallud U MpeoOpa3oBaHMUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 10 MOJYYEHUIO HOBOTO 3HAHMS M NMPHUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTyallUsIX, CBSI3aHHbIX ¢ Ouosorueil. B
nporpaMMe NpeAMETHbIE Pe3yJIbTaThl IPEICTaBIEHBI M0 ToAaM 00 yueHHS.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpPKaHWE OMOJOTHYECKHX TEPMUHOB U MOHATUM: KHU3HB, KJIETKa,
opranusM, Merabonu3sM (0OMEH BeIeCTB M  IpEeBpalleHue DHEPruu), TOMeocTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEICHUE
(penpoyKius), HaCIeCTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

YMEHHME H3JaraTh OMOJOTHYECKHE TEOpHH (KJIETOYHAas, XpPOMOCOMHAas, MyTallMOHHa,
[EHTpaJibHas JIoTMa MOJeKyJsipHoi Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. WU.



Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBunosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHME BJa/IeTh METOJAAaMH HAay4HOTO MO3HaHUs B OMOJIOTMHU: HAOJIIOJEHHE U ONUCAHME
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M M[POBEJCHHE OHOJIOIMYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHUE IIOJIyUYEHHBIX DPE3YJbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX MOHATHH,
TEOPUM U 3aKOHOB, YMEHUE JI€JIaTh BEIBOJBI HA OCHOBAHUU II0JIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIECIATH CYHICCTBECHHBIC NPU3HAKH BUPYCOB, KJIETOK IPOKApHOT U JYKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH NPOLIECCOB: 0OMEHa BEIIECTB U
IPEBpALLCHHs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEW03a, OILNIOAOTBOPEHUS, PA3MHOXKECHUSA, UHIUBUIYAIIBHOIO Pa3BUTHUSA
opraHu3ma (OHTOTEHE3);

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM )KU3HHU C LI€IbI0 00eCIIeUeHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 3JJ0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawlleil NpUponHOH cpene, MOHMMaHUE HEOOXOIMMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs PaldOHAIBHOIO
IIPUPOIONOJIB30BAHUS;

YMEHME pellaTh »3JIEMEHTapHble TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeLIMBaHKE, CLEIUICHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUIS TIpEICKa3aHMsl HACIEOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOpPHbIE M MPAKTUUYECKUEe paboThl, COONIIOAATh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYIOBaHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUalibl), STUYECKHE ACHEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaThb COOCTBEHHbIE NMCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOECHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OMOJIOTMH B CHUCTEME HAyYHOTO 3HaHUSA
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/epKaHUE OMOIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, NOMYJISIIIMS,
reHO(OH[, JBOJIOLMS, JABIKYLIHME CHIbl ((aKTOpbl) SBOJIIOLUHU, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYecKkHe (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIENH MUTaHNs, FIKOJIOTHUecKas MupaMua, OMoreomneHos, ouochepa;

YMEHHME Wu3araThb Ouonoruueckue Tteopuu (3BomounoHHass Tteopuss Y. JlapsuHna,
CUHTETHUECKasl TEOPUs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsieBoro cxonacraa K. M.
bapa, yepenoBaHus TiaBHBIX HampasieHUM W myteil sBomonnu A. H. CeBepuoBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAaMH HAay4yHOTO MMO3HaHUS B OMOJIOTMU: HAOIIOJACHHWE M OMNHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBJIEHUH, OpraHu3alus M IPOBEJCHHE OUOIOTHYECKOTrO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX DPE3YJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOABI HA OCHOBAaHUY NOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTMUECKUX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOre€OlleHO30B M 3KOCHUCTEM,



0COOEHHOCTH  TIPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJ1000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHW3MOB, JICHCTBUS IKOJIOTHYECKUX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B HYKOCUCTEMAX, aHTPOIIOTEHHBIX N3MEHEHUH
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOr€OXMMHUYECKHUX LHUKIOB B
ouochepe;

YMEHUE NPUMEHSATh MOJIy4YEHHbIEe 3HAHUS JJI1 OOBACHEHHUsS OMOJOIMYECKUX IMPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/10pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJICHHUS B OKPYXKAIOWIEH NPUPOIHONW cpeae, MOHMMaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM onosoruu Ui palnoHAIBLHOIO
[IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMUYECKHE 3aJlaud, COCTABIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMaxX (LENU MUTaHUs);

YMEHHUE BBIOJIHATH JIAOOPAaTOpPHBIE U MpPaKTUYeCKHe paboThl, coOMI0AaTh MpaBUiia IpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

yYMEHUE KPUTMYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOJIOTHYECKOro
COJepKaHUs, BKIIOYAONIYIO0 ICEBIAOHAYYHbIC 3HAHWUSA W3 PAa3IUYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBoW HMHGpOpMalMU, HAay4YHO-IOMYJSPHblE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH O OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3ULIHUIO;

YMEHHE CO3/aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOMIeHHUs, 0000Imas
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJIbKMX HCTOYHMKOB, TI'PAaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bubnuoreka [{OK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne Tema ypoka Koutponr Ilpaktuu  /[lara uugposbie
n/n Bcero HbIE ecKHe H3y4YeHUus1 oOpa3oBaTeJIbHbIE
padoThbI padoThbI pecypcbl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.

5 [IpaxTuueckast padora Ne 1 «Mcrons3oBanue 1 05 bubnuoreka [IOK
Ppa3IMYHBIX METOJIOB MPHU U3YUEHUH ' https://m.eds00.ru/863e6122
OMOJIOrNYECKMX 00BEKTOB
buonoruueckne cucTemsl, TPOLIECCH U UX bubnnoreka [JOK

3 1
U3y4yeHue https://m.eds00.ru/863e6564

4 XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIU https://m.edso00.ru/863e674e

bu6mmoreka [IOK

5 b . 1

e, COCTaB 1 CTPOCHHE GeKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE KaTaIn3aTOPHI.
JlaGopatopHas pabota Ne 1 «M3ydenue bubnnoreka [JOK

6 - 1 0.5
KaTaJIMTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha https://m.eds00.ru/863e6b72
pUMepe aMMIIa3bl WK KaTala3bl)»

bu6mmorexa [IOK

7 I 1
rieBonEL. Jum et https://m.eds00.ru/863e6870

8 Hyxneunossie kucinorsl. AT® 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c
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Hcropus u MeTobl U3Y4EHUS KIIETKH.

bubmuoreka [JOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1enocTHas )KuBasi CUCTeMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHas pabota Ne 2 «3yuenue bubnmoreka [JOK
11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OaKTepuil 1O MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)
bubmuorexa [JOK
12 0 0
(JOMEH BEILIECTS HIIK META00HIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 o . X
3 OTOCHHTES. ACMOCHITTES https://m.edso00.ru/863e7c98
bubmuorexa [JOK
14 7
Sneprerureckiii 0omen https://m.edso00.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muro3. JlabopaTopuas padota Ne 3
15 «Habmonenre MuTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa HOK
' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MaTpuaHOTO bubnunorexa [JOK
CHUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 T —
PaHCIALIA — OHOCHHTES benka https://m.edsoo.ru/863e796e
bubmuorexa [JOK
1 H —
8 CIUICTONHBIC (POPMBI AKH3HH — BHPYChI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 bu6mmoreka [JOK
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OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

OmnonorBopenue. Jlaboparopuast padora Ne 4

https://m.edso0.ru/863e7f4a

bubmuoreka [JOK

21 0.5
«M3yueHue CTpOeHUS MOJOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa HOK
JHBHILY p p https://m.eds00.ru/863e8436
93 I'enerrika — Hayka 0 HaCIEACTBEHHOCTHU U bubnuorexa [JOK
M3MEHUYUBOCTH https://m.edso00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS ITPU3HAKOB. bu6mmoreka [IOK
Monoru0puaHoe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpenuBane. 3aKOH bubnnoreka [JOK
HE3aBHCUMOI'0 HACJIeJI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HACJIeI0BaHHUE MPU3HAKOB.
JIaGoparopHas padora Ne 5 «M3yuenne
26 e3 JIliTaTr())B M(?HOFI/I6 WIHOTO IZq 0.5 bubmmorexa [TOK
pe3y pHA ' https://m.eds00.ru/863e8c60
TUTHUOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKpOTpenaparax»»
I'enernka nona. HacnenoBanue npu3HaKkoB, bu6mmoreka [IOK
27
CIIEIUICHHBIX C IOJIOM https://m.edso0.ru/863e8c60
N3menuuBocts. HenacinencrBenHas
M3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6.
28 Nzyuenne MoanuKamOHHON U3MEHYUBOCTH 0.5 bubmmorexa LHOK
ya ’ ' https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psijia U
BapUALMOHHON KPUBOI»
HaciencTBenHas N3MeHYHUBOCTD. Bt OK
noIoTeKa
29 JlaboparopHas padota Ne 7. «AHanu3 0.5 1

MyTaluui y 1po30¢uibl Ha TOTOBBIX

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

bu6mmoreka [IOK
30 Pereriica senorexa 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HacneacTBeHHOCTh U U3BMEHUYHUBOCTD 1
OpPTaHU3MOBY
bu6mmoreka [IOK
32 Ceneiuns Kak Hayka i npouece 1 https://m.edsogru/863e9214
33 Metoapl ¥ JOCTHKEHUS CEJIEKIIUU PACTCHHUH U 1 bubnnoreka [JOK
JKMBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoorus Kak oTpaciib MpOU3BOJICTBA 1 bubmorexa HOK
https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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