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INOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OHOJOIMH TEOPETHUYECKYIO OCHOBY JUIS OIpEeIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanpable nojoxenns @I'OC COO o B3anuMoOOYCIOBIEHHOCTH LENEH, COIEpKaHMS,
pe3ynbTaToB O0ydeHUss U TPEeOOBAHWI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, MOJOXEHHUS 00
o0ImMX LEISIX M NPUHLUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHU 0 crienupuke OUOJIOrHH,
e 3HAYCHWU B IMO3HAHWU S>KUBOH MPUPOIBI M OOECIEUEHHH CYHIECTBOBAHMS YeJIOBEYECKOIO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
10 6GMOJIOTUU U €€ CTPYKTypa.

[Tporpamma no Ouosoruu AaéT mnpejacTaBieHHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHWSI M Pa3BUTUS OOy4arOIIMXCS CpeAcTBaMu y4yeOHoro mpeamera «buomorusy,
onpezenseT 00s43aTeNIbHOE INPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpPY, paclpeleieHHue I10
paszenaM M TeMaM, PEeKOMEHAYEeMYI0 IOCIeN0BAaTENbHOCTh M3Y4YEHHUS y4yeOHOro marepuana ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JJOTMKU 00pa30BaTeNIbHOrO IMpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM TakKe YYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HopMUpOBaHUH
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AEATENbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIU30BaH IMPUHIIMII
IIPEEMCTBEHHOCTH B HW3yYeHHHM Ouojoruw, Onarojaps dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWMH, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTALMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIICHHMS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e JKM3HU U OEpeKHBIM OTHOIIEHHEM K OKpY’Karolei
npuponHoii cpene. IloaTomy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKKe
3HAHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJEeNeHO BHUMAaHHE MCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS PUKIIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1IecO00pa3HOro MOBEIEHUS B OKpYXKarolled NMpUpOIHOM cpene,
aHamu3a BIMSHUSA XO3SHCTBEHHOM NEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHWE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTUMOCTHIO OOECTICUSHHSI YCIOBUH UIS pEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYECKOro 00pa3oBaHusl, KOTOpask Mperoiaraer
dopmupoBaHHe y O00yYaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

buonorust Ha ypoBHe cpemHero oOImero oOpa3oBaHHUsS 3aHMMaeT BakHoe mecto. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpoe, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLWHW, CO3MaéT YCIOBHS JUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAITBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe30macHOro ooOpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.
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bonbmioe 3HadeHwe OWONOrHsT MMEET TaKXkKe JJs pPElIeHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CpelHero oouiero oopa3oBaHus, counannzauuu odyuatomuxcs. M3yyenne
Ounonoruun obecrieynBaet YCIIOBHSL JUIS (dopmupoBaHus VMHTEJUJIEKTYyAJIbHBIX,
KOMMYHUKAIIUOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYpbI, CIOCOOCTBYET
UHTETpay OUOJIOrMYECKUX 3HAHUN C MPECTABICHUSMU U3 JAPYrUX Y4YeOHBIX MPEIMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpaduu. HazBaHHbBIE MONOKEHUS O MTpeIHa3HAUYCHUH YIeOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUIS OMNpENeNeHHs MOJIXOAOB K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanust yaueOHoro npeameta «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECs TOJIKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i1 (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACIsIoImne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLIEH NPUPOIHON cpene, BOCTpeOOBaHHBIE B
MOBCE/IHEBHOM KH3HU U MPAKTHYECKOW nesTenbHOocTH. Ocoboe MECTO B ITOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpbIE CIy)KaT OCHOBOM i (QOpMHUpPOBaHUS
IIPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuaina B MporpaMme Mo OuoJoruu
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
J)KUBOM TNPUPOABI, O €€ YpOBHEBOM OpraHM3alUd W 3BOJIOLMH. B COOTBETCTBMHM C 3THUM B
CTpYKType y4deOHOro mnpeamera «bHoNOrus» BBIIEICHBI CIEAYIOIINE COJIep:KaTeIbHbIe TUHUU:
«buonorus kak Hayka. MeToabl HAy4HOTrO mo3HaHUs, «KieTka kak Ouoloruyeckas CUCTeMay,
«OpranusMm Kak Omosnoruyeckas cucrema», «Cucrtema u MHOrooOpasue OpraHM4ecKOro MHUpay,
«IBOIOLUS )KUBOU MPUPOJIBD», «IKOCUCTEMBI 1 IPUCYIITHE UM 3aKOHOMEPHOCTH.

Ilens u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM ypOBHE — OBJIAJICHUE
00y4JarloIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHANBHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JICUCTBHI B
OTHOIIEHUU OOBEKTOB KMBOU MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

JocTiwkenne nenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM caelyomuX 3a1au:

OCBOEHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHMOJOTMYECKHX TEOpUAX, YUCHMSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBUiIax, CIYKallUX OCHOBOH Uil (pOpMUpPOBaHUS
MPEJCTAaBICHUNA O €CTECTBEHHO-HAYYHOW KAapTHHE MHUpa, O METOJaX HAay4dyHOro IO3HAHMS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHHU3aluH,
BBIJIAIONTUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OyYaromMXCsl TO3HABATEIbHBIX, MHTEIUIEKTYalIbHBIX W TBOPUECKUX
CIIOCOOHOCTEH B MpoIecce aHAIM3a TaHHBIX O IMYTSAX Pa3BUTHUS B OMOJIOTUH HAYYHBIX B3TJISIOB,
UJIEW U MOJXO0J0B K U3YUYECHUIO )KUBBIX CUCTEM PA3HOI0 YPOBHS OpraHU3alNM;

CTaHOBJIEHHE Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIEHWBATH SIBIICHUS OKPYXKAIOIIEro MUpPa KXUBOW MPUPOABI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS YMEHHH WLTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUM B MPAKTHYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCTIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HE00XO0IMMOCTH OEpEKHOTO OTHOUICHHUS K HEeH, COOMIOIEHUS AITUYECKUX HOPM IpU MPOBEIACHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;
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OCO3HAHHE LIEHHOCTU OMOJIOTWYECKUX 3HAHUM JJIS MOBBILICHUS YPOBHS SKOJIOTHMYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHUS,

IIPUMEHEHNUE NPUOOPETEHHBIX 3HAHUN U YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCNEACTBUIM CBOEH NEATeNbHOCTH MO OTHOIICHHIO K OKpYXarouled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHKE U COOJIOICHHE Mep TPODHIIaKTHKH 3a00JI€BaHUMA.

B cucreme cpemnero obmiero oopasoBanus «buonorusy, nsydaemasi Ha 6a30BOM ypOBHE,
SIBIIIETCSL O0SI3aTENBHBIM YYEOHBIM TIPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 001acTh
«EcTecTBEeHHO-HAYUYHBIE [TPEIMETHI.

Jns u3ydyenust Guosoruu Ha 0a30BOM YpPOBHE CPETHET0 OO0IIero oO0pa3oBaHUs OTBOJIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henento).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CTeTHKOM u mpaBoMm. Ponb Ouonmoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJIOrHYeCKUX HayK.

MeToap!l MO3HaHUS )KUBOM MPUPOABI (HAOII0IeHUE, YKCTIEPUMEHT, OIMCAaHNE, H3MEPEHHE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATHCTUIECKAss 00padOTKa JaHHBIX ).

JdeMoHcTpanum:

[Toprpetsr: Y. Japsun, I'. Menaens, H. K. Konsnos, k. Yorcon u @. Kpuk.

Tabmuipl U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBIY.

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHWE pa3TUYHBIX METOJOB MpPU H3YYEHUHU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl M UX OPraHU3ALHA.

Kupble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHHs Ouosioruu. OTIuuue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OmocucTeM M HX pazHooOpazue. YPOBHHM OpraHM3aluU OMOCHCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), ONOCEPHBII.

JdemoHcTpaumnu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKH KU3HU», «YPOBHH OpraHM3alMy KUBOK
IIPUPOJBI».

O6opynoBanue: moaens Mosekynbl JTHK.

Tema 3. XMMHYECKHI COCTAB U CTPOCHUE KJIETKH.

XUMHYECKUH ~ COCTaB  KJIETKH.  XMMHMUYECKHE  DJIEMEHTBI:  MAaKpO3JEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

OYHKIMK BOJABI W MHUHEpPAJIbHBIX BellecTB B kierke. [loanepkaHue OCMOTHYECKOIO
OanaHca.

Bbenku. CoctaB u crpoeHue 06e1KoB. AMUHOKHCIOTEI — MOHOMEpHI O6enkoB. HesameHnumbie
U 3aMEHHMble AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOMH
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MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHUYECKHE
cBoiicTBa OenkoB. buosnorunueckue GyHKINN OEIKOB.

®epmeHTHl — OHoOJOrHyYeckre Karaiau3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuust  (QepMEeHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

VYrieBonbl: MOHOCaxapu bl (IJIIOKO3a, pud03a U J1e30KCuprodo03a), Aucaxapuisl (caxaposa,
JIAaKTO3a) W TMOJMCcaxapuabl (KpaxMmay, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JIMIUJOB Kak
MCTOYHUKOB YHEPIHUH.

Hyxneunoseie kuciotel: JIHK u PHK. HykneoTuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkuuu PHK. Bunet PHK. AT®: ctpoenue u
(GYHKIMH.

[{uronoruss — Hayka o kiuerke. Kilerounas teopus — npumep B3aUMOJCHCTBHS UACH U
¢dakToOB B HAYYHOM MO3HAHUH. METO/IbI U3yUCHHSI KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmye Npu3Haky KIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmapar, cUCTeMa CUHTE3a OeJka.

Tunsl KIETOK: 3yKapuoTHdeckas M IpokapuoTudeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuyeckoit kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KIIETOYHAs CTEHKA, INIMKOKAIHUKC, MX (DYHKIIHH.
[Tna3maTtmdeckas MeMOpana, e€ cBoiicTBa W (QyHkmuu. LluTormmazmMa u €€ OpraHOWIBL
OnnomeMOpannbie opranouas! kinetku: JIIC, anmapat [N'onbmku, mu3zocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, MacTUibl. [IlpoucxoxaeHne MHUTOXOHAPUN U TUIACTHI.
Bunel nnactua. HememOpaHHbIe OpraHOU/Ibl KJIETKH: pUOOCOMBI, KIIETOUHBIHN LIEHTP, LIEHTPHOJIH,
pecHUYKH, KryTuku. OyHKIIMU opraHOU1I0B KJIeTKH. BritoueHus.

SAnpo — perynsaTopHblii IeHTp KiIeTku. CTpoeHue sapa: saepHas o0oouKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuier u cxembl: «[lepuomuyeckas TabmuIa XUMHYECKHX JJIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunTtes Oenka», «CTpoeHne MoieKyibl 6enka», «Ctpoenue GepmeHTay,
«Hyxkneunossie kucnotsl. JITHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapHOTHYECKON
KieTkn», «CTpoeHHe KUBOTHOW KiIeTKn», «CTpOEHHE pPACTHTEIBHOW KIETKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE si/Ipa KIETKU», «Y TIeBOAbDY, «JIMmuasn».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpylOBaHME AJs INPOBEJECHHUS HAOIIOJCHUI,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepHATbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThbI:

JlaboparopHas pabota Ne 1. «M3ydeHHe KaTaTMUTUYECKON aKTUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaasbl)y.
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JlaGopatopuass padota Ne 2. «M3ydyeHWe CTpPOCHHsI KIETOK PACTEHWUM, JKUBOTHBIX H
OaxkTepuii 10X MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OIMUCAHHEY.

Tema 4. /KuzHeneATeIbHOCTD KJIETKH.

OOMeH BemecTB, WIM MeTabonu3M. Accummianus (TUIaCTHYECKUH  OOMEH) |
JUCCUMUIIALINSA (PHEpreTuuecKuit 00OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BELIECTB U SHEPTUH B TOHUMAaHUH METa0O0IU3Ma.

Tunel oOMEeHa BemIeCTB: aBTOTPOQHBIA U reTepoTpodHbi. Ponbk ¢epMeHTOB B 0OMEHE
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®orocunre3. CBeroBas u TeMHOBass (a3pl ¢dotocuHTe3a. Peakuu ¢doTocuHTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (HOTOCHHTE3A IJIs KU3HU Ha 3emIie. Biusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHUH.

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

OHepreruueckuii oOMeH B  KieTke. PaciiersieHue  BEIIECTB, BBIJCIEHUE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. DTambl dHEpreTuieckoro oomena. ['nmukomms. bpoxenne u
ero Buabl. KucmopomHoe okucieHwe, WIM KJIeTOYHOe JbixaHue. OKHCIUTENbHOE
dochopunuposanne. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakumu wmarpuuHoro cunTte3a. ['enermueckas wunHpopmamus u JHK. Peammszanms
TeHEeTUYeCKO MH(popMamu B KieTKe. ['eHeTHUeCKUil KO M ero CBOWCTBa. TpaHCKpHIIus —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpancnsuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oelnka.

Hexnerounsie ¢opmbl ku3HM — Bupychl. Mcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUl, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpYycaMu. Bupyc uMMyHOAepUIINTa YeTOBEKA

(BUY) — Bo3Oymurtens CIIMJla. OOparHast TpaHCKpHUILMSA, peBepTa3a M HHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JIE€BaHUIM.
JdemoHcTpaumuu:

[Toprpetsr: H. K. Konsnos, . 1. UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tumbl  nuranus», «Mertabonusm»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomMen», «Xiopomuacty, «Potocunres», «Ctpoenue [JHK», «Ctpoenue u
¢yHKIMOHMpOoBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupyco»,
«bakrepnodarn», «Crtpoenune u ku3HeHHbIH 1uka Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanmsa JJHK».

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

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, WaM KU3HEHHBIA MK kieTku. WuTepdasza u muro3. I[Ipomeccsl,
nporekaromue B uHtepdasze. Permmukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIH HA0Op — KapHOTHUIL. JMIIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMS M MHIWBUAYAJILHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xmerkn — muto3. Crammm mwurosa. IIpomecchl, mpoucxonsmpe Ha pasHBIX
CTaIugIX MUTO3a. Bromorndeckuii CMBICII MHTO34.

[Tporpammupyemasti rudesb KJIETKH — aronTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JeJICHUE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHMUE,
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BETrE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHUE OPraHW3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TomoBo€ pa3MHOKEHHUE, €TO0 OTIMYHUS OT OECIIONOTO.

Meiio3. Craguu wmeito3a. I[lpoueccsl, npoucxoismue Ha craausx menosa. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HHUE MEH03a.

["ameTorenes — npoiecc 0Opa3oBaHUsI MOJOBBIX KJIETOK Yy KMBOTHBIX. [10JI0BBIE Kele3bl:
CEMCHHHUKHU W sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CrepMaro30uj,
AilleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHUS SHIEKIETOK W
crepmaTto3onaoB. Omionorsopenue. [laprenorenes.

NuauBuayaibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHE, TacTPYJISAIus,
opranorenes. [loctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHATIBLHOTO PAa3BUTHS: MPIMOE,
HenpsiMoe (IMYuHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKACHHBIE YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuU
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHUN», «JleleHne KIEeTKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBINH UK,
«Permnmukauus IHK», «Muto3», «Meio3», «IIpsmoe u Henpsmoe pa3Butue», «l'ameroreses y
MJIEKOMUTAIOIINX U YeJIoBeKa», «OCHOBHBIC CTAIUN OHTOTCHE3a.

OOGopynoBaHue: MHKPOCKOI, MUKponpenaparbl «CrnepMaTo30MAbl MIICKOIHUTAIOUIETOY,
«Siueknerka miekonurarouiero», «KapuokuHe3 B KIETKax KOpellka JyKa», MarHuTHas
Mo ieb-anmaukanus «/lenenue knetkny», moaens JJHK, Moxens meTadazHnoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyka Ha
TOTOBBIX MUKPOIpENapaTax.

JlaboparopHas pabota Ne 4. «l3yueHue CTpPOEHHUS TOJNIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTb M U3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcrtopus pasButus reHetuku. Ponbs nuronorun u
SMOPHUOIIOTUY B CTAHOBJICHUU T€HETHKHU. BKIIa[ pOCCHICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
reHeTuku. MeTroasl TeHETHKU (THOPUIOJOTUYECKHUM, IHUTOTCHETHYECKUH, MOJIEKYJISIPHO-
reHeTudecknii). OCHOBHBIE T€HETUUYECKHE TTOHATHS. [ eHeTHYecKass CUMBOJIMKA, UCTIOIb3yeMas B
CXeMax CKpeluBaHuM.

3aKOHOMEPHOCTU  HACJEAOBaHUS  MPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MonorubOpuaHOoe CKpelrBanre. 3aKOH eIMHO00pa3usi THOPUAOB NIEpBOTO MmokoJieHus. [IpaBuio
JTOMUHUPOBaHUA. 3aKOH pacUIeIuIeHUs Npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe CKpemMBaHWE. 3aKOH  HE3aBUCHMOTO  HACJENOBAaHUS  TPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTHUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHUITA OCOOH.

CuenneHHoe HacinefoBaHue mpu3HakoB. Pabora T. Moprana mno cremIeHHOMY
HacJe10BaHUI0 reHoB. HapylieHue clernyienns TeHOB B pe3yJbTaTe KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.
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I'enernka nosa. XpoMOCOMHOE OMpe/esIeHUE Mojia. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3Mbl. HacnemoBaHue mNpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTU: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Posb cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHYMBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU U X HOopMa peaknuu. CBOHCTBa MOAM(PUKANMOHHON N3MEHYHBOCTH.

HacnenctBenHasi, wiy reHoTUNUYecKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W T10JOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTalmoHHas
U3MEHUYMBOCTh. Kiaccuukanmsi myranuii: TreHHbIe, XPOMOCOMHBIC, T€HOMHBIE. YacToTa u
MPUYMHBI MyTalii. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
n3menuuBocty H. . BaBumnosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOIbl TEHETHUKH YEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJCKYJISIPHO-
reHetudyeckuid. CoOBpEeMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHOIN€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripto I1I[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TEHHbIe Ooje3HH, OOJe3HH C  HACIEACTBEHHON MPEApPacloIOKEHHOCTHIO,
XpoMocoMHBIe OoisiesHu. ComaThdeckue © TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MTPOMUIAKTUKUA U JICUCHUS T€HETHUYECKUX
Oone3nell. MeauKo-reHeTHUeCKOe KOHCYIbTHPOBAaHHE. 3HAYCHHE MEAMIIMHCKOW T€HETUKHU B
MPEIOTBPALICHUH | JICUCHUU TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumocgees-
PecoBckuii, H. 1. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKass OCHOBAY,
«3aKOH pacHICTUICHUS M €ro I[UTOTEHETUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Merno3», «B3anmMonencTBre ajlieNIbHbIX I€HOBY, «I €HeTnuecKkue KapThl paCTEHUM, )KUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTHU HACJIEIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTHY», «MoaudukannoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakxropay, «['eHeTnka rpymnm KpoBu», «MyTalnoHHasS
U3MEHYUBOCTHY.

OOGopynoBanue: Mojenu-aniuiMkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUeY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repbapuit
«I"opox moceBHOW».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIIpENapaTax.

Jlaboparopuas padota Ne 6. «M3yuenrne MoaUPHUKAITMOHHON U3MEHUYUBOCTH, TOCTPOCHUE
BAPHALMOHHOTO PS1a U BAPUALIMOHHON KPUBOI».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiabl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuaeckas pabota Ne 2. «CocTaBneHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.
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Cenexkuusi KaKk HayKa W Iporecc. 3apoXIeHUE CeJIEKIUHU U JomMecTukanus. Yuenue H. U.
BaBmiioBa 0 I[EHTpax NPOUCXOXKIEHUS W MHOroOOpas3us KYIbTYPHBIX pacTeHui. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHbIE METOJbI CeleKIUU. MacCoBblii U WHIAMBUAYAIbHBI OTOOPHI B CENEKLUU
pacteHuil u XuBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras nuaus. CkpemyBaHWe YWCTBIX JMHHMNA. [erepo3wc, wnum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas ruOpugusanus W e€ YCHEeXH.
HcKkyccTBEHHBIM MyTareHe3 W IMOJy4YeHUE IMOJUIUIOUIOB. [[OCTHXKEHMS CENeKUHUH PACTEHH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOuHanTHOM JIHK u TpaHcrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJlIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHnid. KiloHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JTudeckue mnpobrembl. MO -
TeHETHYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuiel u cxembl: kKapta «LI[eHTpbI MPOMCXOXKIAEHUS M MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «llopoabl mOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KynbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHUE U TMEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CellbCKOX03SHCTBCHHBIC PACTCHUS.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHHM M KMUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUTMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosOIMOHHASA OHOJIOTHS.

[TpennochblIkKu BO3HMKHOBEHHS 3BOJIOLMOHHON TEOpUHU. DBOJIOLMOHHAS TEOpHUS U €€
MecTO B OMOJ0ruM. BiMsHue 3BONIOLIMOHHOM TEOpHH Ha pa3BUTHE OUOJIOTHU U IPYTHUX HayK.

CBuzerenscrBa dBomonuHU. [laneoHTONIOrMYECKHE: TIOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKON JieTonucH, nepexoausie ¢popMbl. buoreorpaduueckue: cxoacTBo
U paznnune GayH u Gpop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3jIMyusl 3MOPHOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHasg Tteopus Y. JlapBuna. IlpeanochuikM BO3HMKHOBEHMSI JIapBHHU3MA.
JIBIoKylme Cuibl  HBOJIIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesl€HHas HW3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTID) u e€ OCHOBHbIE TTOJIOKEHUSI.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U IBOJIIOLUN.
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JBwxkymue cwibl ((akTopbl) SBOMIONWMA BUIOB B MpUpojae. MyTallMOHHBIN Tporecc U
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomymsiuoHHBIE BOJIHBI W JApedd TeHoB. M3omsauus u
MUTpaIus.

EcrectBenHbIii 0TOOp — Hampabistomuid ¢daktop 3Bomonud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcroco0ICHHOCTh OPraHU3MOB KaK Pe3yabTaT dBOMIONHH. [IpuMepsl MPUCIIOCOOICHHMIA
y opranu3MoB. ApoMop(03bl U UINOATATTAIIHH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoBHblE (DOpPMBI BUA000Pa30BaHUS:
reorpapuuecKoe, IKOJIOrHIECKOE.

Makpoaomrorusi. @opMbl 3BOTIONUK: (UICTUYECKAs, ITUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONMN.

[IpoucxoxaeHnue  OT  HECMNEUUATU3UPOBAHHBIX  IMPEAKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJgualius.
JdemoHcTpaumuu:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuner u  cxembl: «Pa3BuTue oOpraHudeckoro mMupa Ha 3emie», «3apojbliu
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpa3ue copToB pacteHmit», «MHOrooopasue mopoj
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTbBY, «ApoMopG 036D,
«Unnoanantamumny, «O0mas aereHepauus», «JBrkymue cuibl 3Bomronuny, «Kapra-cxema
mapmipyra myremectBus Y. Jlapsunay, «boppba 3a cymectBoBanue», «lIpucmoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHISCKOE BUI000pa30BAHUE).

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAacKH, Habop MI0A0B U
ceMsiH, KoJutekuus «[Ipumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJieNlb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOEeHHE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpapuyeckas kapra Mupa, KosuleKuus «@POpMbl COXPaHHOCTH MCKOIAaeMbIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanus «llepekpéct xpoMocom», BiaXHbIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», MukKpompenapar «Jlpozoduna» (HOpMa,
MyTaluuu (GOpMbI KPbUILEB U OKPACKH TEJa).

JlabopaTopHble 1 NpakTHYeCKue padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHM3Ma M eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHME M pa3BUTHE )KU3HU Ha 3emiie.

JloHayuHbIE NIPEICTaBICHUS O 3apOXKACHUM >KM3HU. HaydHble rMmoTe3bl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYECcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKHUX. OKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJroniy. HavanbHble 3Tanbl Ononorudeckoit spostonun. ['unmoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHE NMPOTOKJIETKHU. [lepBble KIETKH U HX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam HM  nepuonaMm. Karapxeil. ApxeWckas H
npoTepo3oiickast dpel. [laneo3oiickas spa u €€ TEpHOIbl: KEMOPHHCKHUHA, OpPTOBUKCKHUM,
CUJIYPUMCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHIA.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.
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XapakTepucTUKa KIMMara U IeOJIOTMYECKUX IMponeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud W KUBOTHBIX. [losBieHmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUMUA. OCHOBHBIE CUCTEMATUYECKHE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJlOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Butue mpeacTtaBieHHil o
MPOUCXOKICHUH YesoBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/IcTBa M pa3indus 4elioBeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBuwxymue cunbl  (pakTopsl) aHTpomorenesa. HacnencTtBeHHas M3MEHYHMBOCTh H
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUH Tpy/aa, MBIILICHHE,
peub.

OCHOBHBIE CTaJIMM W BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEIbIi,
UYenosexk npsmoxonmdammii, YenoBek HeaHaeprainbCckud, YemoBek paszyMmubld. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiicKas), HEerpo-
aBcTpajoujHas  (9KBaTOpUAlbHAsg), MOHTOJOWUJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBun.

Tabmuner u cxembl: «Bo3aukHOBeHNEe COTHEYHON CUCTEMBI», «Pa3BUTHE OpraHUYEeCKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupay», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAl€OHTOIOTUYECKUX HAXOJIIOK
MPEKOB COBPEMEHHOIO 4YeNoBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pach.

Ob6opynoBanue: wmynsixu «[IpoucxoxaeHne denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOMa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKU WM W300paKEHHUs] KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTiueckast padota Ne 1. «M3y4yeHne HCKOMAEMBIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WITH
KpaeBeAUECKU My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIIAs cpeaa.

DKOJIOTHS KaK Hayka. 3aJadyd W pas3ielbl dKOJOTHH. METOAbl JKOJIOTHYECKUX
MCCIIEI0BaHMH. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPTaHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPHUOPraHU3MEHHas!.

Oxonorunueckue (akropel. Kimaccudukamus skomorudeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPONOTEeHHBIE. J[eCTBUE IKOIOTHIECKUX (haKTOPOB HA OPTAHU3MBI.

AlOuotnueckue  (QaxkTOppl:  CBET, TeMIIEpaTypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucnocoOneHust OpraHu3MoB K ASHCTBHIO a0MOTHYECKUX (aKkTOpoB. brojgornveckre puTMbl.
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buotnueckne  ¢dakTopbl. Buumbl OMOTHYECKHMX  B3aUMOACHCTBUN:  KOHKYPEHITHSA,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, Koomeparus, MyTyajTu3M, KOMMEHCATU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHE OHMOTHYECKHUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyisiiuu. OCHOBHBIE MOKa3aTelNH MOMYJSIUU:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTHU TOMYJISIIAU U €€ PETYIISIIHAL.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «I[Ipupogasie 30ub1 3emany, «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJISALUN
uHpy3opun-Tyhenbkny», «llumepbie nemm».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HBIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0THYECKHE CHCTEMbl.

CoobmectBo  opranuzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHo3a:  BHJOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PEIYLECHTHI.
KpyroBopor BemecTB W TMOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNd 3KOCHUCTEMBI: OHOMacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTD, CAMOPETyIIsLusl, pazButue. CyKieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIUCTBEHHOTO JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocUCTeMBl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycroiunBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYEeCKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak IrI00albHOM 3KOCHCTEMBI.
JnnamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTEHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3us Kak OCHOBA
ycroifunBocTd Onocepsl. OCHOBA PallMOHATIBHOIO YIPABICHUs MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOruM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «Ilumesie nenu», «buoreHos: coctaB u cTpykTypa», «IIpupogHsie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
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«OKocHCTEMa IIHPOKOJIUCTBEHHOIO Jieca», «IJKOCHUCTEMa XBOMHOro Jjeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHbIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenInas
cocraisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBeli 3¢ hexT», «PakTopbl
PaMOaKTUBHOIO 3arps3HeHus ouocdeprl», «O0mas cTpykrypa ouocheps», «Pacnpocrpanenne
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«Kpyrosopor azora B mpupoae».

ObopynoBanue: MOJIEJIb-aNIINKALUS «Tunnyneie OMOILIEHO3bD», rep6apuii
«PactutensHble  coobmiectBa»,  koiuiekuuu — «buonenos», «Bpenurtenun  BakHEMIIMX
CENIbCKOXO3SHCTBEHHBIX KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKAILME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Ddenepanun, N300pakeHUsI OXpaHIEMbIX BUI0B PAaCTEHUHN U KUBOTHBIX.
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I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHMOJIOI'MHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4aroIMMHUCS IPOrpaMM CpeHero oo01ero o0pa3oBaHus: JUYHOCTHBIM, METANIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOIMPEJIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPaBICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeX)ACHUI JTMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JCATENBHOCTH  IIEHHOCTHO-CMBICIIOBBIMH  yCTaHOBKaMH, TNPHUCYIIUMU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JlugHOCTHBIE pe3ynbTaThl OCBOCHMS TpeameTa «buoyiorus» JOCTUralroTCsi B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu MOBEACHHUS M CIOCOOCTBYIOT MpOIleccaM CaMOTO3HAHMS,
CaMOBOCIIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUsSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHHUS K 3aKOHY W MPABOIMOPSIKY, YEJIOBEKY TpyJa U CTaplieMy IMOKOJIEHHUIO, B3aHMHOTO
YBaXEHHS, OEpEeKHOTr0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepanuu, NpUpoae U OKPYKarolen cpele.

JlugHOCTHBIE Pe3yJIbTAaThl OCBOCHUS Y4eOHOTro mnpeamera «buosiorus» MOJKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpPHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KH3HEHHOTO OMbITa M OIbITa ACATEIHLHOCTH B TMPOIIECCE peaTn3alii OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATETHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBAaTh B CBOMX JECUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
TTOJIOKEHUEM;
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FOTOBHOCTb K COTPYAHHUYECTBY B IIPOIECCE COBMECTHOTO BBINIOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 3a]1a4, YBAXUTEIHHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iiepel PomMHON, TrOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIoCTIXKEeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

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

uaenHas yoesxx1€HHOCTh, TOTOBHOCTH K CIY)KE€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJAMUIIMSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATh
KauecTBa TBOPUYECKOM JIMUHOCTH;

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

MOHMMAaHUE U peann3alys 3J0pOBOro U 06e30macHoro oopasa *u3Hu (30pOBOE MUTAHHE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUECKOMY 3JI0POBBIO;

MOHMMAaHUE I[EHHOCTU TPAaBUJI WHAMBUAYAIBHOTO U KOJJICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HAHHUE IIEHHOCTH MacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 113 ot 02.07.2024. UcnonHutens: Mapudynnux P.H. 0 AIEKTPOHHbINA
CrpaHuua 15 13 26. CTpanuua cosaara: 02.07.2024 21:20 =¥ TATAPCTAH



MHTEpEC K Pa3IUyHbIM cdepam MpodeccnoHalbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HAHHE TTI00ABHOTO XapaKTepa 3KOJIOTMYECKHX MPoOIeM U MMyTel UX PEeUICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHMKAaTUBHOW M COLMAIbHOM IpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTI0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOTO Ha JAMalore KyIbTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIIECHCTBOBAHUE SA3bIKOBOI M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHEe crenupuKu OUONOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paIoOHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MUpE Kak O €IWHCTBE IMpPUPOIbI, 4YeIOBEeKa M oOOllecTBa, B IMO3HAHUM HPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OUOJIOTMH JII COBPEMEHHOMW IMBHIIM3ALNN: OOECTICUeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHUE TEPCIEKTUBHBIX OMOTEXHOIOTUH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIBLHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTHYECKHX 3HAHWUU B IENSX TOBBIINICHUS 00IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4YaeMmble 3HAHUS IS aHaidu3a WU OOBSICHEHHs SBICHUN
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIh30BaTh OHMOJOTHYECKHE 3HAHHS JJs PelIeHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;
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OCO3HAHME I[CHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysibTaThl OCBOEGHHUS yuyeOHOro mpeamera «buosorus» BKIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOAOB MMO3HAHMS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJICHHE, IpPOILeCcC, CHCTeMa, HayuyHbld (DaKkT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (1I03HAaBAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00€CIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIMAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

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

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHATUH (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAHABIMBATh CBSA3H C APYTUMHU NOHATHSIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTUBHBIC, JEAYKTHBHBIE, [0 AHAJIOTHUH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIEHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TAaKKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJIBTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 0a30BbIe HcCIe0BaTeIbCKHE 1eiiCTBUS:
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BJIAJICTh HaBBIKAMU Yy4eOHO-HCCIIEOBATENIbCKOM U MPOEKTHON J1EATENbHOCTH, HaBBIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIOJIb30BaTh PA3JIUYHbIE BHUJbI JESITEIBHOCTH IO IOJIYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U MPUMEHEHHUIO B YYEOHBIX CUTyallUsiX, B TOM 4HUCIE MpU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3aJjaud B OOpPa30BATENbHOU JEATEIBHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aAKTyaJIM3UpOBaTh 3ajady, BbIABUIATH
rUnoTe3y e€ pelleHus, HaXOAWUTb AapryMEHThl Ul JI0Ka3aTelbCTBA CBOUX YTBEpXKICHUH,
3aJlaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AQHIM3UPOBATh IOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLI€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MOKMCK INEpPEeHOCa CPEACTB U CIIOCOOOB JeHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KHU3HEIEeATEIIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HMH(pOpMauu (TEKCTe ydeOHOro mocodus,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsIX U CIIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynMpoBaTh 3ampOChl M MPUMEHATh Pa3IMYHbIE METOJbl IMpH IOHCKE U oTOOope
Ounonoruueckoi nHpopMaIuu, HEOOXO0AUMOM /IJ1s BBIIOJIHEHUS YU4EOHbIX 33/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMYy HpEACTaBICHUS OHOJIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uHpopMaLuel: TPUMEHITh XUMHUYECKHe, (PU3NYeCKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOra WM JUCKYCCHH);

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 113 ot 02.07.2024. UcnonHutens: Mapudynnux P.H. 0 AIEKTPOHHbINA
CrpaHunua 18 3 26. CTpanuua cosaara: 02.07.2024 21:20 =¥ TATAPCTAH



pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIICHMS, TMOHUMATh 3HAYCHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMST4aTh KOH(QIUKTHI U
BECTH NIEPETOBOPHI;

BIIAJICTh PA3JIMUYHBIMU CIIOCOOAMHU OOIIEHUS M B3aWMOJCHCTBHUS, NMOHMMAaTh HAMEPECHHS
JIPYTUX JIFOACH, MPOSBIATh YBAKUTEILHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (opMme
(bopMyITHUPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB.

2) coBMeCTHAs eI TeIbHOCTD:

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUAYATbHOU pabOTHI IIpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUS IPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJA0T0 WICHA KOJUICKTHBA,

MPUHUMATh LIEJIHM COBMECTHOM JAEATEIbHOCTH, OpPraHW30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yiIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXKIOTO YJaCTHHKA KOMaHIbI B OOIIUH pe3ysIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HMJIEH C IMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh TMO3UTHBHOE CTPATETMYECKOE TMOBEACHUE B PA3JIUYHBIX CHUTYALUSX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBHUAMM:

1) camoopranuzanms:

WCIIOJIH30BaTh OMOJIOTMUECKUE 3HAHUS [UIS BBISIBJICHUS TPOOJIEM M HMX pEIICHHS B
JKU3HEHHBIX U yUYEOHBIX CUTYyAIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHUX 3HAHUI 11€IeBbIe U CMBICTIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYNKAaX IO OTHOLIEHUIO K XKUBOW MPUPOJE, CBOEMY 3I0POBBI0 U 3I0POBBIO
OKpYKaloIlIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMMO3HABATEIBHYIO JCSITEIBHOCTD, BBISIBISITH MPOOIEMBI,
CTaBUTh U (GOPMYyIUPOBATH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON JAEATEIbHOCTH U
JKU3HEHHBIX CUTYalLHSIX;

CaMOCTOSITEJIbHO COCTABJISITh TUIaH PEIICHUS MPOOJIEMBI ¢ YIETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacupsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATNOYTCHUT;

JienaTh OCO3HAHHBIA BHIOOP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBAThH MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTH POPMHUPOBAHUIO M TIPOSBICHHUIO IIIMPOKOH IPYIUIIUN B pa3HBIX 00JIaCcTIX
3HAHMIA, TOCTOSTHHO TIOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;
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BJIAJICTh HaBBIKAMU ITO3HABATEJIbHON peduIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [IPH aHAIN3€E PE3Y/IbTAaTOB JESITEIbHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [P aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaABO JAPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CHOCOOBI JICMCTBUH TI0 OCBOCHHIO, WHTEPIpPETAlMM W NPeoOpa3sOBaHUIO 3HAHWH, BHIBI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
IIporpaMMme NpeaMETHbIE PE3YJIbTaThl PECTABICHBI 110 TOAaM 00Y4YEHHUS.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opraHus3M, Merabosm3M (OOMEH BENIECTB M MPEBpallleHHe JSHEPruH), TOMEeocTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHue wu3jiaraTb OMOJOTMUYECKHE TEOpuu (KJIEeTOYHas, XpPOMOCOMHAasi, MyTal[OHHas,
LEeHTpajbHas JormMa MoJeKyJspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM Hay4YHOTO MO3HAHHS B OMOJOIMHU: HAOJIOJCHHE M OIMCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJYyYEHHBIX DPE3YJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOIIECCOB: OOMEHa BELIECTB U
NPEBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HaHUA N7 OOBSCHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C IIETIbI0 00eCTIeUeHUs
0€30MIaCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
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rPaMOTHOTO TIOBEJCHHUS B OKpPY)KAIOIIEeH MNPUPOAHON cpele, MOHMMaHUuE HEOOXOJUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpeJICKa3aHMsI HAaClIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUs, BKIIOYAIOUIYIO0 IICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHUCHBMEHHBIE U YCTHBIE cOOOIIeHHs, 0000mas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

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

c(OPMHUPOBAHHOCTh 3HAHHA O MECT€ M POJM OHOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pEeLICHHs )KU3HEHHBIX 3a]1ay;

YMEHHUE PAaCKpBIBATh CO/IepP)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: B, TIOMYJISIIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHu3MOB, BHUA000pa30BaHHE, SKOJIOTWYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEJYLIEHTHI, LIENHU MUTaHUs, YKOJIOTHUecKas MupaMua, OuoreomneHos, ouochepa;

yMEHHE W3Naratb Owosnorndeckue Teopun (dBomronoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u mytell sBomonuu A. H. CeBeprioBa, yueHHs o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB H SIBICHUH, OpraHW3alys W TPOBEJACHHE OWOJIOTHIECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTU MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICISTH CYIIECTBEHHBIE MTPU3HAKH CTPOCHHUSI OMOJIOTHUECKUX O0BEKTOB: BHIIOB,
HOMYJSAIUN, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HIKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIOo  OTOOpa,
BUI000pa30BaHus], MPUCIIOCOOIEHHOCTH OPTaHW3MOB, JCHCTBHUS JKOJOTHYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

yYMEHHUE TIPUMEHSTH TOy4YeHHBIE 3HAHUS i1 OOBSCHEHHS OMOJIOTHUYECKUX IPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUSI B OKPYXAIOLIEH NPUPOIHONW cpele, MOHMMaHHE HEOOXOIUMOCTH
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UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt panoOHAIEHOTO
HPUPOJIOTIONIL30BAHMS,

YMEHHE pelIaTh 3JIeMEHTapHbIe OMOJOTMYECKHE 3aJadd, COCTAaBIATh CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIOJHSTH J1a0OpAaTOpHBIE M NPAaKTUYECKUe paboThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OPMAIMK, HAYYHO-NOMYJSIPHBIE MaTepHanbl), paccMaTpuBaTh TIJIOOATBHbBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonormyeckyro HMH(GOPMALUIO M3 HECKOJbKMX HMCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
2 JKuBbI€ CUCTEMBI M KX OpraHu3alus 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢c292
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
4 KusHenesTeapbHOCTD KIETKU 6 bubmmorexa [OK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 | bubmmnoreka HOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE M M3MEHUUBOCTD 2 15 bubmmoreka IIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHUH https://m.edsoo.ru/7f41¢292
bubmmoteka IIOK
8 Pesepeiioe Bpes ! https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4
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11 KUIIACC

No HaunmenoBan KouunyecTBo uacoB DJIEKTPOHHbIE
" He pa3/iesioB (uudposbIe)
n/ Becer Konrpoabn = IlpakTHueck
U TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThI ue padoThbl
NPOrpamMMblI pecypchl
N BOOLIOHH bu6nuoreka [IOK
t 9 1 https://m.edsoo.ru/7{41
as OuoJsorus
cc74
B
H;)?/IHH::;BT(;IZ bu6nuoreka [IOK
P 9 0.5 https://m.edsoo.ru/7{41
JKU3HHU Ha
cc74
3emite
Opranusmel 1 bubnuorexa [HOK
OKpY>Karo1as 5 1 https://m.edsoo.ru/7{41
cpena cc74
0
ISOO tectsa bubmuorexa [JOK
9 https://m.edsoo.ru/7{41
JKOJIOTUYECKH
cc74
€ CHCTEMBI
PesepBHOE bubmuorexa [JOK
5 eMle 2 https://m.edsoo.ru/7{41
P cc74
OBIIIEE
KOJIMYECTBO
YACOBIIO 34 0 2:5
ITPOI'PAMME
YUEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u npyrue /Ilog pexn.

[Taceunuka B.B., AkimonepHoe o6miectBo «M3aarensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
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[Toypounsle pa3paboTku.: yued. mocobue it oduieodpaszosar. opranusanmii / B. B.
[Taceunuxk, I'. I'. [lIBenos, T. M. EpumoBa. — 2-e u3z., crep. — Mocksa : [Ipocserienue,

2023. — 230 c. — (JIunus XHU3HK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru
https://resh.edu.ru
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Jluct cornacoBaHus k gokymeHTy Ne 113 ot 02.07.2024
Uuunumatop cornacoBanus: Mapudpynnud P.H. Onpektop
CornacoBaHne nHnyuupoaHo: 02.07.2024 21:21

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 FapudpynnuH P.H. 02.07.2024 - 21:21
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