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INOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mnporpamMmbl MO OHUOJIOTMH TEOPETUUYECKYIO OCHOBY [UJISl OINpeAeNCHUS
MOAX0/M0B K (OPMHPOBAHHUIO COJEpKaHHMA YydeOHOro mnpenmera «buomorusy cocTaBuiIM:
koHuenrtyaiabHbie TosoxkeHuss PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COAEpKaHUS,
pe3yabTaToB 00y4eHuUs: M TPeOOBaHUI K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 00X
HEeIsIX WM IPUHLHKIAX, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CpEIHEro OOIIero
obpazoBanmsi B Poccuiickoit denmepanmu, a Takxke MOJOKCHHS O crenuduke Ouonorum, e
3HAYEHUH B TIO3HAHUHU KUBOI MPUPO/IBI U 00ECIIEYCHUH CYIIECTBOBAHUS YEJIOBEUYECKOI0 00IIECTRa.
CoriacHO Ha3BaHHBIM IOJIOKEHHSIM, OTIPEIETICHbI OCHOBHBIE (DYHKIIUHM IPOTPAMMBI 110 OUOJIOTHH H
€€ CTpYyKTypa.

[TporpamMma mo Ouoyioruu JaéT MpeACTaBICHHE O IelsX, 00 olmieil crpareruu oO0ydeHus,
BOCIIUTAHUS U Pa3BUTHsI O0yUaIOLIUXCs CpeACcTBaMH y4yeOHOro mpenmMera «buonorusy, onpenenseTt
00s13aTeNIbHOE MPEAMETHOE CO/CPIKaHUEe, ero CTPYKTYpPY, paclpelesieHue Mo pas3jeiaM M TeMam,
PEKOMEHIYEMYIO TIOCIEI0BATENbHOCTh U3YUeHHs YUeOHOro MaTepralia ¢ y4éTOM MEKIPEeIMETHBIX
U BHYTPUIIPEIMETHBIX CBs3€l, JOTMKH 00pa30BaTENIbHOTO IMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJaronuxcs.

B nmporpamme 1o 6M070rUM TaKXKe yUYUTHIBAIOTCS TPeOOBaHUS K IUTAHUPYEMBIM JINYHOCTHBIM,
METanpeIMETHBIM U MpPEeIMETHBIM pe3ysibTaTaM oOydeHuss B (POPMHUPOBAHUM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHON  JIEATENIbHOCTH/YUeOHBIX — JIeHCTBHI  OOy4aromuxcs IO OCBOCHUIO
coJiep>KaHusi OMOJIOrMYECKOro 00pa30BaHMUS.

B nporpamme 1o 61ooruu peaan3oBaH MPUHLUI IPEEMCTBEHHOCTH B U3yUYEHUH OUOJIOTHH,
Onmarozaps 4yeMy B HEil IpocMaTpHUBaeTcs HaNpaBlICHHOCTh HA Pa3BUTHE 3HAHUMN, CBSI3aHHBIX C
(bopMHpOBaHHEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, LIEHHOCTHBIX OPHEHTAIMi JUYHOCTH,
HKOJIOTMYECKOTO MBINUICHHsSI, TPEACTaBICHUH O 3I0pOBOM oOpa3e KH3HU U OepekHbIM
OTHOLIEHWEM K OKpyXaromed npupomgHo cpene. Ilosromy Hapsanxy ¢ u3ydeHHEM
001IeOMOIOrMUeCKUX TEOpHl, a TakKe 3HaHWM O CTPOSHUH >KHUBBIX CHCTEM pa3HOTO paHra M
CYLIHOCTU OCHOBHBIX IPOTEKAIOIIMX B HUX IIPOLIECCOB B IPOrpamMMe I10 OHOJOTUU YIEJIEHO
BHUMaHUE HCIOJb30BAHUIO TOJIYYEHHBIX 3HAHMA B TIOBCEIHEBHON JKM3HU MJI1 pPELICHUS
NPUKIAJHBIX 3a7a4, B TOM 4YHCIE: NPOPHIAKTUKM HACIEJACTBEHHBIX 3a00JIeBaHMI YellOBEKa,
MEIMKO-TeHETUYECKOTO KOHCYJIBTUPOBAHMS, OOOCHOBAaHHUS JKOJOTUYECKH IIE€JIeCO00pa3HOro
MOBEJICHUSI B OKPYXKAIOLIEH NMPUPOJHON Cpele, aHajau3a BIUSAHUSA XO3SMCTBEHHOM IEATEIIBHOCTH
YelloBeKa Ha COCTOSIHME MPUPOJHBIX W HMCKYCCTBEHHBIX SKOCHUCTEM. YCHUJICHHE BHUMAaHUS K
NPUKIIAJHOW HANpPaBJICHHOCTH y4eOHOTro rpenmeTa «bHOoJIOorHs» MPOJIUKTOBAHO HEOOXOIMMOCTHIO
oOecrieyeHus yCIOBUN AJIsi PELIeHUs] OJHOM M3 aKTyaJbHBIX 33/ay IIKOJHLHOTO OMOJIOTHYECKOTO
oOpa3oBaHmsi, KOTOpas Impenamnoyiaraect (GopMupoBaHHE Yy OOYYAOIIUXCS  CIOCOOHOCTH
a/IalITUPOBATHCA K M3MEHEHUAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUS 3aHMMaeT BakHoe Mecto. OHna
obOecrieunBaer (opmupoBaHHe y OOy4arOUUMXCA MPEICTaBICHUM O HAy4YHOW KapTHHE MHpa,
pacummpsier ¥ 0000IIaeT 3HAHHUS O KUBOW MPHPOJE, € OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHu3alil ¥ D3BOJIOLUHU, CO3Aa€T YCIOBUS JUIS: TMO3HAHHUA 3aKOHOB JKUBOH MPHUPOJIBI,
dopmupoBanus (PyHKIIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 30POBOTO M 0Oe30macHOro oOpasa
KHU3HU, SKOJOTUYECKOT0 MBIIUICHHS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW MPUPOJIE U YETOBEKY.

Bosbiioe 3HaueHne OMOIOTHS UMEET TaKKe JUIS PEIICHUs] BOCIUTATEIbHBIX M PAa3BUBAIOLINX
3ajauy cpegHero oOmiero oOpa3oBaHUs, couuaiu3anuu oOydaromuxcs. M3ydenue Ouomoruu
obecrieynBaeT yciuoBUs Ui (HOPMUPOBAHHMS HHTEIUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX H
MH(GOPMALIMOHHBIX HaBBIKOB, 3CTETUYECKOU KYJBTYphI, CIIOCOOCTBYET MHTETPallui OUOIOTHYECKUX
3HAHUHM C TPEACTABICHUSMHU U3 JIPYTHX yYEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHU H
reorpadun. Ha3BaHHbIE TMONOXKEHHS O TpeJHa3HAYeHUH YydeOHoro mpenmera «buonorus»
COCTaBUJIM OCHOBY JJISl OIIPENEICHUS ITOAXO0I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TI0 COAECpPKaHMUS,
MPEJICTABICHHOI0 B IPOrpaMMe M0 OHOIOTHH.



Ot60p conmepkanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C
MO3UIMI KYyJBTYpocOoOOpa3HOro MoAXo0/a, B COOTBETCTBHM C KOTOPBHIM OOy4aroIIUEecs IOJKHBI
OCBOHMTb 3HAHHMS W YMEHHMs, 3HAUMMBbIe A (popMupoBaHHsS OOIIEH KyJIbTYphl, ONpEAEISAIOIINe
aJIecKBaTHOE IIOBEJCHUE 4YeJIOBEKa B OKpY’)Kalolled NpUpPOIHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JXKU3HU M TPAKTHUECKON nestenbHOCTH. Oco0oe MecTo B ATOW cHCTEME 3HAHHMA
3aHUMAIOT 3JIEMEHTBI COJIEpKaHUs, KOTOPBIE CIIy>)KaT OCHOBOU JJisi OPMUPOBAHUS NPEACTABICHUI
O COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTMHE MHpa M LIEHHOCTHBIX OPHMEHTALUAX JIMYHOCTH,
CIOCOOCTBYIOIIMX TYMaHU3AIIUU OMOJIOTUYECKOTO 00pa30BaHUsI.

CTpyKTypHpOBaHHE COJAEp)KaHUS YYeOHOro MaTrepuana B IporpamMme I0 OHOIOTUH
OCYUIECTBJIEHO C Y4Y€TOM MPHOPUTETHOTO 3HAUYECHUS 3HAHUNA OO0 OTIMYUTEIBHBIX OCOOEHHOCTAX
JKUBOU IIPUPOJIBL, O €€ YPOBHEBOW OPraHM3aLMU U 3BOJIOLMU. B COOTBETCTBUU C 3TUM B CTPYKTYypE
yueOHoro npeamera «bronorus» BbleNIeHbI ClEAYIONIUE colepKaTeabHble TMHUM: «bronorus kak
Hayka. Meronpl HayyHOro no3HaHus», «Kierka kak Ouonoruyeckas cuctema», «OpraHumsM Kak
ouonoruueckas cucrema», «Cucrtema 1 MHOrooopaszue OpraHu4eckoro Mupa», « BOJIIOIMS KUBOU
IIPUPOJBDY, « DKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp wuzyuenuss yueOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIJIAJICHUE
00yYaroIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHu3alluy )KUBBIX CUCTEM Pa3HOTO
paHra u npuodpeTeHrue YMEeHUN UCI0Ib30BaTh 3TH 3HAHMS JIJIsl TPAMOTHBIX JEHCTBHI B OTHOLLICHUU
0OBEKTOB JKUBOM MPUPOJIBI M PEILICHHS] Pa3IMYHbBIX KU3HEHHBIX POOIIEM.

Hoctrmxenne uenu uzydeHuss ydeOHoro mpenmera «buonorus» Ha 0a30BOM ypoBHE
o0ecreyrBaeTcs peleHueM CIeIYONNX 3a1ay:

OCBOEHHE 00y4YalOIIMMUCS CUCTEMbl 3HAaHUN O OMOJIOTMYECKUX TEOPHUSX, YUCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MIPAaBUIIaX, CIIyKAIIUX OCHOBOH Al (GOPMUPOBAHUS MIPEICTABICHHUHA
0 €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METO/IaX HAyYHOr0 MO3HAHMSI, CTPOCHUU, MHOT000pa3uu
U OCOOCHHOCTSAX JKUBBIX CHUCTEM pPAa3HOIO YPOBHS OpraHM3allld, BBLAAIOLUIUXCS OTKPBITHIAX H
COBPEMEHHBIX HCCIIE0OBAHUAX B OUOJIOTUY;

¢dopmupoBaHue y OOy4yaromIMXCs TO3HABATENbHBIX, HHTEJUICKTYalIbHBIX M TBOPYECKHX
CIOCOOHOCTEH B MpOLIeCCe aHadu3a JAHHBIX O MYyTSIX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3IJISIOB,
U U MOAXO0J0B K U3yUEHHIO KUBBIX CUCTEM Pa3HOIO YPOBHS OpraHU3aluy;

CTaHOBJICHHE y 00y4Yaromuxcs o01mel KyabTypbl, (GyHKIMOHAILHOW I'PaMOTHOCTH, Pa3BUTHE
YMEHUN OOBACHATH U OLICHUBATH SIBJICHUS OKPY’XKAIOIIEr0 MHpA >KUBOM MPUPOIBl HA OCHOBAHUU
3HAHUU U OIBITA, OJYUYEHHBIX PU U3YUEHUU OHOJIOTUH;

dbopMupoBaHue y OOy4aroOlUIMXCsi YMEHUW WIUTFOCTPUPOBATh 3HAYCHHE OHOJOTHYECKUX
3HaHUH B MPAKTUUECKOM JEATEIbHOCTH YEJOBEKa, pPAa3BUTUU COBPEMEHHBIX MEIUIUHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUS 4YEJIOBEKOM >KUBOM MPUPOJBL,
HEOO0XOIMMOCTH OEpeKHOTO OTHOIICHUS K HEH, COONIONEHUS STHUECKUX HOPM IpPHU HPOBEICHUH
OMOJIOrMYECKUX MCCIIEOBAHU;

OCO3HAHME IICHHOCTU OWOJIOTMYECKUX 3HAHUM JUIS TOBBIIMICHUS YPOBHS 3KOJOTMYECKOU
KYJbTYpBbI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHHE NPUOOPETEHHBIX 3HAHMM W YMEHHH B TOBCEIHEBHOM >XH3HH U1 OLIEHKU
MOCJICJICTBHM CBOEH JIESITEIIbBHOCTH TIO0 OTHONICHUIO K OKPYXKAIIIEeH cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHKE U COOIIOIEHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpeagnero o6mero oOpaszoBanusi «buosorus», uzydaemas Ha 0a30BOM YPOBHE,
ABNSICTCA O00s3aTeNbHBIM YYEOHBIM IPEIMETOM, BXOMISAIIMM B COCTaB NpPEAMETHOW 001acTu
«EcTecTBeHHO-HAYyUYHBIE TPEIMETHI».

Jis u3yuenus 6uonoruu Ha 6a30BOM ypOBHE CpeJHEro oOIiero o0pa3oBaHMsl OTBOAMTCS B
10 kiacce — 68 yacoB (2 4aca B HEZIEIIO).



COILEPKAHHUE OBYYEHUSA

Tema 1. buosorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OHOJOTHMH C OOIIECTBEHHBIMH, TEXHUYECKUMH U JIPYTUMHU
€CTECTBEHHBIMU HayKamH, ¢uiaocoduei, 3TUKOW, 3CTETUKOW W mpaBoM. Ponp Owonoruu B
(GhopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKIX HAYK.

MeToapl TO3HAHUS KMBOW MPUPOIbI (HAONIOAEHUE, SKCIIEPUMEHT, ONMCaHUe, U3MEpEeHHE,
KJaccu(uKaus, MOJICIMPOBAHUE, CTATUCTHYECKAs: 00paboOTKa TaHHbIX).

JdemoHcTpanuu:

[Hoprpetsr: Y. apeun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuxk.

Tabmmmp! u cxembl: «MeTo1bl TO3HAHUS KUBOW TIPUPOIBD».

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

[Ipaktnueckass pabora Ne 1. «Mcmonp3oBaHWE pa3IUYHBIX METOJOB IIPH HW3YUYEHUU
OMOIOTHYECKUX O0BHEKTOBY.

Tema 2. ’KuBble cMCTEMbI M UX OPraHHU3aIUA.

JKuBbie cuctempl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHust ouonorun. OTIU4He KUBBIX CHCTEM
OT HEOPTraHUYECKOW MPUPOIBI.

CpoiictBa OmocucteM © HMX pa3HooOpazue. YpPOBHU OpraHuzalu  OHOCHUCTEM:

MOJIEKYJIIPHBIH, KJIETOYHBIH, TKaHEBBI, OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUI0BOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKU), OGMOC(hEPHBI.
JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TPHU3HAKK KU3HM», «YPOBHHU OpraHU3alMd >KUBOU
MIPUPOIBD.

O6opynoBanue: Moaens Molekybl JJHK.

Tema 3. XuMHn4ecKuil COCTaAB M CTPOEHHUE KJIETKH.

XUMHYECKUN COCTaB KIIETKH. XUMHUYECKHE DJIEMEHTBI: MAaKpOAJIEMEHTBI, MUKPOIJIEMEHTHI.
Boga u MuHepasibHbIE BEILIECTBA.

@OyHKIMK BOABI U MUHEPAJIbHBIX BeleCTB B KieTke. [lognepikanue ocMoTHuecKoro 6anaHca.

benku. CoctaB u crpoeHue 6eIKOB. AMHUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumeble u
3aMEHHMbIE AMUHOKHCIIOThl. AMHUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI OCJIKOBOM MOJIEKYJIBI
(mepBrUYHasi, BTOPUYHAs, TPETUYHASI M YETBEPTHUHAS CTPYKTYypa). XUMHUUECKHE CBOWCTBA OEJIKOB.
buonoruueckue GpyHKIUU OEIKOB.

depMmeHTHl — Ounosiormueckue KatanmszaTopbl. CTpoeHHe ¢GepMeHTa: aKTUBHBINM IIEHTD,
cyoctparnas  crnemuduuHocts.  Kodepmentsl.  Burtamuubl.  OTnuuus  GepMEHTOB  OT
HEOPraHNYECKHUX KaTalln3aToOpOB.

VYraeBoasl: MOHOcaxapubl (TJIr0K03a, pubo3a W Je3okcupubo3a), aucaxapuabl (caxaposa,
JAKTO3a) M TMoJucaxapuasl (Kpaxmalsl, TJUKOTeH, IeUIroIo3a). buonorndyeckue ¢GyHKIUA
YIJIEBOJIOB.

Jluuper:  Tpurmuuepuasl, Gocdonaunuasl, crepounsl. [ 'uapodribHO-THAPOGOOHBIS
cBoiicTBa. buonornueckue ¢ynkiun nunuaoB. CpaBHEHHE YIJIEBOJOB, OEJIKOB M JIMIMIOB Kak
HMCTOYHHMKOB YHEPTUU.

Hyxneunosbie kucnotsl: JJHK u PHK. Hykneotunbl — MOHOMEpPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u ¢pynkiuu JJHK. Ctpoenune u dpynkuun PHK. Bunst PHK. AT®: crpoenue u pyHKIIHN.

[Tutonorus — Hayka o kietke. Kierounas Teopust — npuMep B3aUMOACHCTBUS Hiel 1 (pakToB
B HaAyYHOM ITO3HAHUHU. MeTO/ bl N3yUEHHUs KIIETKH.

Knerka kak menoctHas kuBas cuctema. OOlye NpU3HAKU KJIETOK: 3aMKHYTas Hapy)KHas
MemOpana, moJiekyibl JJHK kak renernyeckuii amnmapar, cuicTemMa CHHTEe3a Oeka.

Tumbl KJIETOK: JyKapuoTHYecKas U mnpokapuotuueckas. (OcoOEHHOCTH  CTPOCHHSA
npokapuoTuueckon kineTku. Kierounas crenka Oakrepuii. CTpoeHHE SyKapUOTHUYECKOW KIICTKH.
OCHOBHBIE OTJIMYHSI PACTUTENILHOMN, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, TJIMKOKAIMKC, MX (DYyHKIHU.
[Tna3maruueckass MmemOpana, e€ cBoiictBa u (QyHkuuu. LluTtoruiasma u e€ OpraHoubl.
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OnnomemOpanubie opranouabl kinetku: DIIC, ammapar [Nombmxu, nuzocoMsbl. [lomyaBToHOMHBIE
OpraHoubl KJIETKU: MUTOXOHAPUH, TutacTuabl. [Ipoucxoxnenne MUTOXOHIpUIM U muiacTua. Bumbt
wiactun. HemeMOpaHHbIE OpraHOWIbl KJIETKH: PUOOCOMBI, KJIETOYHBIH IICHTP, LEHTPHOIH,
PECHUYKH, KTIyTUKU. DyHKINN OPraHOUA0B KIEeTKU. BkitoueHus.

SAnpo — perynsaTopHblii HeHTp KieTku. CTpoeHue sijpa: saepHas 000JI0YKa, KapHoIUla3Ma,
XPOMAaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, [x. Yorcon, @.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

[uarpammbl:  «PacnpeneneHue  XMMHYECKMX  JJIEMEHTOB B HEKHMBOM  IIPUPOACY,
«Pacnipenenenne XuMUYECKUX JIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuner u cxembl: «llepuoamueckas Tabnuila XUMHYECKHX OJJIEMEHTOB», «CTpoeHue
MOJIEKYJbl BOAb», «buocunres 6enka», «CtpoeHue Monekyibl Oenkay, «CtpoeHue depmeHTay,
«Hyxneunossie kucnotel. JAHK», «Ctpoenue monexkyinbl AT®», «CTpoeHue 3yKapuoTHYECKOU
KIeTKW», «CTpoeHHE KUBOTHOW KIETKW», «CTpOEHUE pacTUTENbHON KIETKW», «CTpoeHue
MIPOKAPUOTUUYECKON KIIETKI», «CTpOoCHHE siipa KIETKH», « Y TIEBOAbDY, «JIunuasn.

OO6opynoBaHKe: CBETOBOM MHMKPOCKOIN, OOOpYyIOBaHME JUIsl TPOBEACHUS HAOIIOACHUMH,
MU3MEPEHUH, IKCIEPUMEHTOB, MHUKPOMpENaparhl PACTUTEIbHBIX, KHUBOTHBIX M OaKTEpHUATbHBIX
KJIETOK.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «M3ydeHme KaTaIUTHYECKON aKTMBHOCTH (GEpMEHTOB (Ha
MpUMEepe aMUIIa3bl WA KaTaaas3bl).

Jlabopartopnast pabota Ne 2. «3yueHue cTpoeHUs KIETOK PACTCHHH, )KUBOTHBIX U OaKTEPHil
MO MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

Tema 4. ’KuzHeaessTeJJbHOCTL KJIETKH.

OOMeH BelIeCTB, WIIM MEeTa00JIM3M. ACCUMUIAIUS (TUIACTUYECKHI OOMEH) M JTUCCUMUIISAIINS
(oHEepreTH4ecKkuii OOMEH) — JBE CTOPOHBI €IMHOIrO IMporecca MmeTabonusma. Ponab 3akoHOB
COXPaHEHUs BEIIECTB U YHEPTUH B MIOHUMAHUHN METa0OIU3Ma.

Tumbel oOMeHa BemiecTB: aBTOTPO(MHBIH W reTrepoTpodHbii. Pons ¢gepmeHTOB B 0OMEHE
BELIECTB U IIPEBPALLEHUH SHEPTUU B KIIETKE.

dorocunTe3. CmeroBas W TeMmHoBas ¢a3bpl  ¢ortocuHTe3a. Peaknum ¢doTocuHTE3A.
Db dexTuBHOCTH PoTocHHTE3a. 3HaYeHHE (HOTOCUHTE3a Ui )KU3HU Ha 3emuie. BiusHue ycnoBuid
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBILLIEHUS €0 MPOJTYKTUBHOCTH Y KYJBTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHHTE3UpymInue OakTepuu. 3HAYCHHE XEMOCHHTe3a JUIsl KU3HU Ha
3emuie.

DOHepreTndyeckuil 0OMeH B KiIeTKe. Pacieruienue BeniecTs, BbIACICHUE U aKKyMYJIHPOBAaHUE
SHEPTUM B KIETKE. OTambl JHEPreTHYecKoro ooOmeHa. [nukonus. bpokeHne W €ro BHUIBL.
Kucnoponnoe okucinenue, WM KieroyHoe Jbixanue. OxucnurenbHoe ¢dochopunupoBaHue.
O} heKTUBHOCTH SHEPTETUIECKOTO OOMEHA.

Peakiun MmatpuuHoro cuHTe3a. ['enetmueckas wuHpopmamms u JHK. Peanuszanus
reHeTH4eCKo mHpopmanuu B KieTke. ['eHeTHmueckuil Ko M ero cBoWcTBa. TpaHCcKkpumius —
matpuunblii cunte3 PHK. Tpancmauus — 6uocunrte3 Genka. Drtanbl TpaHciasiuuu. KoxumpoBanue
aMUHOKUCIOT. Pons pubocom B OnmocuHTE3e Oernka.

Hexnerounsie ¢popmbl skU3HU — BUpYCHl. McTopust oTkpbiTusa Bupycos (. M. IBaHOBCcKkuit).
OcoOEHHOCTH CTPOCHHUS W JKU3HEHHOTO IIMKJIa BUPYCOB. bakrepmodaru. bosesnu pacrteHui,
JKUBOTHBIX M 4YeJIOBEKa, BBI3bIBaEMble BHUpycamMH. Bupyc mmmyHnonedunmra uenoBeka (BUY) —
Bo3Oyautens CIIWMJla. OOGpaTtHas TpaHCKpuIus, peBepTaza W wuHTerpasa. llpodumakTtuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JI€BaHUH.

JdemoHcTpanuu:

IToprpetsr: H. K. Konsuos, 1. U. UBanosckuii, K. A. Tumupsses.



Tabmunet u cxembl: « Tunsl mutanus», «Metaboau3m», « MUTOXOHAPUSY, « DHEPTETUICCKUN
obmen», «Xiopormiacty, «Dorocuntes», «Ctpoenue JIHK», «Ctpoenune m (QpyHKIIMOHMpPOBaHHE
reHay, «Cunte3 Oenka», «['enermueckuit kom», «Bupyce», «bakrepuodparn», «CrtpoeHue u
»u3HeHHbIN 1K Bupyca CITM/{a, 6akrepuodaray, «Permmukanus JJHK».

O6opynoBanue: monenu-anmnkanuun «Yasoenue JHK wu Tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KICTKN», MoJieib CTpyKTypsl JJHK.

Tema S. PasMHOXKeHHE U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1wk, WM SKHU3HEHHBIM WK KieTkd. WHTepdaza m mmto3. Ilpoueccsr,
npoTekaromue B uHTepdasze. Pernmkamus — peakuust marpuuHoro cuHresa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0op — KapuoTuil. JMIUTOMAHBIA M TaIUIOWTHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuabl. L{UTOMOTHYECKHE OCHOBHI PAa3MHOXKEHUS U HWHIUBUIYaTbHOTO Pa3BUTHIL
OpraHu3MOB.

Henenue knetku — Muto3. Craauu murtosa. [Iponeccel, Mpoucxo e Ha pa3HbIX CTAIUsAX
MHTO3a. BHOIOrnYecKknii CMBICI MUTO3A.

[TporpamMmmupyemas rudesb KIETKH — aromnTo3.

@®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecronoe U nojioBoe. Bupl 0ecrnonoro pa3MHOXKEHUS:
JICNICHUE HaJBOE, IMOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHO)KeHne. MICKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAUEHHUE JJIs1 CEIEKLIHH.

[TonoBoe pa3MHOMXKEHHE, €r0 OTIMYUS OT OECIOI0ro.

Meiio3. Cragum wmenosza. Ilpoueccel, npoucxoasmme Ha craguax Meinosa. IloBenenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii CMbICH U 3HAaYEHHE Meilo3a.

["amerorenes — mporecc oOpa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [looBble kenesbl:
CEMCHHMKU U sSUYHHKU. OOpa3oBaHUE W PA3BUTUE TOJOBBIX KJIETOK — rameT (crmepMaTo3ouf,
SUIEKIETKa) — crepMaroreHe3 W  oBoreHe3. (OCOOEHHOCTH CTPOCHUSI SULEKIETOK W
cnepmaro3on1oB. Omnonorsopenue. [laprenorenes.

NunuBunyansHOE pa3BuThe (OHTOTeHE3). OMOPHOHAIILHOE pa3BUTHE (AMOpHOTeHe3). DTarnbl
SMOPUOHATLHOTO PA3BUTHUS Y TIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, TaCTPYJISIHs, OpraHOTEHES.
[ToctamOpuoHanbHOe pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO pPa3BUTHUS: MpsIMOE, HENpAMOe
(mmunHOYHOE). BnusiHue cpempl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIC BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOCHHE CEMEHH, CTaJIuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuupl 1 cxembl: «DOpMBbI Pa3MHOKEHUS OPTaHU3MOBY», «J[BOWHOE OIJIOOTBOPEHHUE Y
I[BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOXKEHHE pacTeHuil», «JleneHue KiIeTku OaxTepuii»,
«CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHune XpomocoMbl», «Kierounsli mukm», «Pemmmkanus
JHK», «Muto3», «Melio3», «lIpsamoe u HenpsiMoe pa3BUTHE», «]'aMeToreHe3 y MIEKOIUTAOIINX U
4eJI0BeKa», « OCHOBHBIE CTaIMM OHTOT€HE3a.

ObopynoBaHue: MHUKPOCKOI, MHKpomnpenaparbl «CrnepMaTo30uabpl  MICKOMUTAIOIIETOY,
«Sinexnerka Muekonurarpero», «Kapuokuses B KileTkax KOpEIIKa JIyKa», MarHUTHas MOJEIb-
anmuikanus «Jlenenue kietku», moaens JJHK, moaens metadazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopuas pabdora Ne 3. «Habnrogenne MuTo3a B KIETKaX KOHYHMKA KOpEIIKa JTyKa Ha
TFOTOBBIX MUKpPOIIpErapaTax».

Jlaboparopnas pabora Ne 4. «M3yueHue CTpPOEHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHetuku. KMcropusi pa3Buths reHeTHKUA. Poib uuronoruv u
SMOpPHOJIOTUN B CTAHOBIICHUW T€HETHKHU. BKIIaJ pOCCHICKHX M 3apyOeKHBIX yUEHBIX B Pa3BUTHUE
FeHeTUKH. MeTonpl TeHEeTUKH (TUOPUAOIOrMYECKU, LHUTOT€HEeTHYECKHH, MOJIEKYJISIPHO-



reHeTudeckuit). OCHOBHbIE T€HETHYECKUE MOHATHA. | eHeTuyeckas CUMBOJIMKA, WCIOIb3yeMas B
CXEMax CKpEeIUBaHUM.

3aKOHOMEPHOCTH  HACJEeIOBaHMs  IPU3HAKOB,  ycTaHoBleHHble [.  Mennaenewm.
MonorubpuaHoe CKpelmmBaHue. 3aKOH €IMHO00pa3usi TMOpHUIOB mepBoro mokosieHus. I[IpaBuio
JIOMUHUPOBaHUS. 3aKOH pacIleIyIeHUsl Mpu3HakoB. [ unore3a unctotel ramet. [lonHoe u HemomaHOE
JIOMUHUPOBAaHUE.

JurubpunHoe  CKpellMBaHHWE. 3aKOH  HE3aBUCUMOTO  HACIIEJIOBAHHUS  TPU3HAKOB.
[{uToreHeTHueCcKUe OCHOBbI TUTMOPHIHOTO CKPELIMBAaHUS. AHAIU3UPYIOLIEe CKpPELIUBaHUE.
Hcnonp30BaHre aHATM3UPYIOMIETO CKPEIIMBAHMS JIJIsI ONIPEICIICHHUS TeHOTUIIA OCOOU.

CueruieHHOe HacienoBaHue Tmpu3HakoB. PabGora T. Moprana 1o cCHEIJIEHHOMY
HacjeA0BaHUI0 reHoB. HapyIieHue crierienus TeHOB B pe3yJIbTaTe KPOCCHUHIOBEpa.

XpOMOCOMHasl TEOPHS HACJIEICTBEHHOCTH. | eHeTHUEeCKUE KapThl.

I'enetuka nona. XpoMOCOMHOE OIpEAesieHHE Moja. AyTOCOMbI U MOJIOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMmeTHele Opranu3mMel. HaciienoBanne Npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

N3menunBocTh. Buabl MN3MEHUUBOCTU: HEHACIEACTBEHHAs U HacyencTBeHHas. Ponb cpenbl B
HEHACJIEJICTBEHHOW  M3MEHUYMBOCTH. XapaKTepUCTHKa MOAU(DUKALMOHHOW  H3MEHYHMBOCTH.
BapuanuonHslii psa u BapuanuoHHas Kpubas. Hopma peakuuu npusHaka. KosnyecTBEHHbIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAU(PUKAIMOHHON U3MEHYHBOCTH.

HacnencTBenHasi, Wiy TEHOTUIIWYECKAs, M3MEHYMBOCTh. KoMOWHATHBHAS H3MEHYHUBOCTD.
Meilio3 ©u TOJOBOM TpolecC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTalMoOHHAS
U3MeHYMBOCTh. Kilaccuukanus MyTaluii: TEHHbIE, XPOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
NpUYMHBI MyTanuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIICICTBEHHOU
n3meHunBocty H. . BaBuiosa.

BresaepHas HacI€ICTBEHHOCTh U U3BMEHYHUBOCTb.

I'enetuka uyenoseka. Kapuorun uyenoBeka. (OCHOBHbIE METOJbI TEHETHKH YeEJIOBEKa:
IrCHEAIOTUYECKUN,  OJIM3HENOBBIM,  IUTOTCHETUYCCKUN,  OMOXMUMHYECKHH,  MOJIEKYJISIPHO-
reHeTuueckuii. COBpEMEHHOE OIpejAesieHHe TIEHOTHMNA: IOJHOTCHOMHOE CEKBEHHpPOBAHUE,
reHOTUIMpPOBaHUE, B TOM 4uwucie ¢ momomibio [I[[P-ananu3a. HacnenctBenusie 3aboseBaHus
YelloBeKa: TeHHbIE 00JIe3HH, 0OJIe3HU C HACIEACTBEHHON MPEeapacloioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comaruyeckue U reHepaTtuBHble MyTanuu. CTBOJOBbIE KJIETKH. [IpHHIMIBI 370pOBOrO
o0pasza >XU3HHW, TUArHOCTUKH, MPO(PUIAKTHKH M JICYEHUS TEHETHYeCKHX Oose3Hei. Menuko-
IF€HETUYECKOE KOHCYJbTUPOBAaHUE. 3HAYECHUE MEJUUMHCKOW T'€HETUKH B MPEAOTBPALEHUU U
JICYCHUHU TeHETUYECKUX 3a00JIeBaHUI YEeTIOBEKA.

JdemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabnuel 1 cxembl: «MOHOTHOPUAHOE CKPEIIMBAHHWE M €r0 IUTOTCHETHYECKas OCHOBAY,
«3aKOH PACIIEIUICHUS U €r0 IUTOIreHEeTUYECKas OCHOBAY, «3aKOH YUCTOTHI raMeT», «urubpuaHoe
cKkpemuBaHue», «lluTomornyeckue OCHOBBI ~ IUTHOPUAHOTO  CKpeIIMBaHUS», «Meno3y,
«B3aumoselicTBrE ajuieNIbHBIX T€HOBY, «l €HeTUUecKre KapThl PACTEHHUM, )KUBOTHBIX U YEJIOBEKAY,
«l'enetuka mnona», «3aKOHOMEPHOCTH HACJIEIOBaHUsS, CLEIUIEHHOTo ¢ moyiom», «Kapuorumst
YyeloBeKa U JKMBOTHBIX», «Buael wu3meHuunBocTw», «MoaudukanmuoHHas H3MEHYHUBOCTDHY,
«HacnenoBanue pesyc-pakropay, «I'eHeTHKa rpyni KpoBu», «MyTaIllMOHHAsS U3MEHYHUBOCTDY.

ObopynoBanue: Mojaenu-anmnkanuu «MoHoruOpuaHoe ckpeuuBanuey, «HenomnHoe
JOMHHHUpOBaHHE», «Jlurnbpuanoe ckpeumBanue», «llepekpéct XpoMocoM», MHUKPOCKON U
Mukpornpenapar «Jlpo3zoduna» (Hopma, myTamuu (GopMbl KpbUILEB M OKpPAaCKH Teja), repOapuit
«I'opox moceBHON».

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHMOPHUIHOTO U TUTHOPUIAHOTO
CKpeIlMBaHUs y Ip030(UiIbl HA TOTOBBIX MUKpOIIpEnapaTax».



JlaGopatopnast pabota Ne 6. «M3yueHne MOIU(PHUKAIMOHHON W3MEHYMBOCTH, IOCTPOCHUE
BapHAIMOHHOTO PsAJla U BApUAMOHHON KPUBO.

JlaGopatopnass pabora Ne 7. «AHaiu3 wMyTauMid |y Jpo3oduiasl Ha  TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranu3MoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak Hayka M IpoLEcC. 3apOXkACHUE CEJIEKIMM U aoMecTukanus. Yuenue H. U.
BaBuiioBa 0 1eHTpax MPOUCXOXKIACHHS M MHOrooOpasusi KyJbTypHBIX pacTeHuid. LleHTpbl
IIPOUCXOXKAECHUS JOMAITHUX KUBOTHBIX. COpT, IOpPOJIa, IITAMM.

CoBpeMeHHbBIE METOJIbI CceNeKIMU. MacCOBBIH M HMHIWBHUAYaJIbHBI OTOOPHI B CEJIEKIIMH
pacTeHH M >KMBOTHBIX. OIEHKa 3KCTephepa. BIM3KOPOICTBEHHOE CKpEHIMBAHWE — WHOPUIUHT.
Uuctas auaus. CkpelmmBaHue YUCTHIX JUHUU. ['eTeposuc, wim rudpuanas cuia. HepoacTtBenHoe
CKpeuBanue — aytopuaunr. Otaanéunas rudpuausanys u e€ ycnexu. MIcKyCCTBeHHBI MyTareHes
Y NIOJIyYEHHUE MOJUIIONI0B. JIOCTHKEHNS CENEKIIMY PACTEHUMN, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHosoruss Kak oOTpacib IPOU3BOJACTBA. ['€HHas HHXKEHepus. OTamlbl CO3JaHUS
pekomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas wumkenepus. Kierounsie
KyJbTypbl. MUKpPOKIIOHAJIIBHOE pa3MHOKeHUE pacTeHuil. KiioHMpoBaHHE BBICOKOIPOAYKTHBHBIX
CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U JdTHYeckue mnpobimembl. MO -
TeHEeTHYECKU MOAU(DULIMPOBAHHBIE OPTraHU3MBI.

JlemoHCTparuu:

IToprpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabmunpel u cxembl: Kapta «LIeHTpBl NPOMCXOXKIEHUS U MHOrooOpasus KyJbTYypPHBIX
pacteHuit», «llopoapl HOMamIHMX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHMi», «OTnanéHHas
rubpuauzanusy», «Paboter akamemumka M. @. HWpanoBay, «llomummonausy», «OOBEKTHI
ouorexHonorun», «Kierounsle KyJIbTypsl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U IEPEHOC
T€HOB, XPOMOCOM).

OO6opynoBaHue: MyJSDKM IUIOJOB M KOPHEIJIOJNOB AMKHX (OPM U KYyJIbTYPHBIX COPTOB
pactenui, repoapuii « CelbCKOX03SIMCTBEHHBIE PACTEHUS.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOJbI M JOCTHKEHHSI CEJEKUUU pPacTeHUN M JKUBOTHBIX (HA
CENICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO0 (epMy, COPTOHMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE
XO035CTBO, J1aOOPaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUHOTO LIEHTPA)».

IVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMEBI 110 BHUOJIOTMU HA
bA30BOM YPOBHE CPEJIJHEI'O OBIIIEI'O ObPA30OBAHIA

Cornacno ®I'OC COO, ycraHaBnuBarOTCSI TpeOOBaHUS K peE3yJibTaTaM OCBOCHUS
00y4aroUIMMHUCS TPOTPaMM CpEIHEro OoO0mero oOpa3oBaHMS: JIMYHOCTHBIM, METAlpPEeIMETHBIM MU
NpECaAMCTHBIM.

JINMYHOCTHBIE PE3YJIbTATbBI

B cTpykType JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IpeaMera «buonorus» BbIIEIEHbI
CIIETyIOIIIe COCTABIISIONIIE: OCO3HAHHE 00YJaIOMIMMUCS POCCUICKOM Irpak JaHCKOW UICHTUYHOCTH
— FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIFHOCTH U CaMOOTIPEICICHNIO, HATMYNE MOTUBAIIMH K
00y4eHHUI0 OMOJIOTHH, [eJICHANIPAaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUH JINYHOCTH HA OCHOBE
KIIIOYEBBIX IICHHOCTGIZ U UCTOPUUCCKHUX TpaI[I/II_II/Iﬁ Pa3sBUTHA OMOJIOrHYECKOT0 3HaHUsA, TOTOBHOCTH
U CIOCOOHOCTh OOYYaIOUIMXCS PYKOBOJICTBOBATbCS B CBOGH JICATEIBHOCTH I[IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, IMPUCYIIHMMU CHCTCMC OHOJIOTMYECKOTO 06pa3OBaHI/Ifl, HaJIn4ue
HKOJOTUYECKOTO PAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTD )KU3HEHHBIC TUIAHBI.

JImgHOCTHEBIE PE3YJIbTAaThl OCBOCHHUA TMPEAMCTA «bnonorus JOCTUI'alOTCA B CJHUHCTBC
yu4eOHOW M BOCHHMTATEIbHOH IESTENBHOCTH B COOTBETCTBHM C TPAJAWIHOHHBIMU POCCHHCKHMU
COMOKYJIbTYPHBIMH, HCTOPHYCCKUMH U JYXOBHO-HPABCTBCHHBLIMH LCHHOCTAMH, MNMPUHATBIMHU B
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o0miecTBe MpaBWIaAMU W HOPMaMH TMOBEACHHS M CIOCOOCTBYIOT IMpOIleccaM CaMOIO3HAaHWS,
CaMOBOCIIMTaHUSI U CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH IO3MIMM JIMYHOCTH, NATPUOTHU3MA,
YBOKEHUSA K 3aKOHY U MPABOINOPSAKY, YEJIOBEKY Tpyda W CTapuIeMy MOKOJEHHIO, B3aUMHOIO
yBa)KeHHUsI, 0EPEKHOT0 OTHOIICHHUS K KYJIbTYPHOMY HACIEAMIO U TPAJUIMSIM MHOTOHAIIMOHAIBHOTO
Hapoza Poccuiickoit @enepannn, NpUPOAE U OKPYKAIOLIEH Cpeie.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS Yy4ueOHOro mnpeamera «buonorus» TOKHBI OTPa’KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPUEHTAIUH, TO3UTUBHBIX BHYTPEHHHUX YOCKIICHUM,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
OIBITA U OIBITA JIEATEIBHOCTH B MPOLIECCE PEATU3ALMN OCHOBHBIX HAIPABICHUN BOCHUTATEIBHON
JIeATETbHOCTH, B TOM YHUCJIE B YAaCTHU:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOW  MO3UIUU  OOyyaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YyBaXCHHE 3aKOHa U
IIPaBONOPSAJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW NEATEIHHOCTU MPH CO3JIaHUU y4EeOHBIX MPOEKTOB,
pelIeHnr yuyeOHbIX U TO3HABATENIbHBIX 33]1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEAEATh COOCTBEHHYIO MO3HIIMIO MO0 OTHOIIECHHIO K SIBJICHUSM COBPEMEHHON
JKH3HU U OOBACHSATH €€;

YMEHHE YYUTHIBATh B CBOMX JCUCTBUAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJIeH ¢ pa3HbIMU yOEKACHUSIMHU, KyJIbTYPHBIMU [ICHHOCTSIMHU U COLIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOILECCE COBMECTHOTO BBHIMOJHEHHSI Y4YEOHBIX,
ITIO3HABATEJIbHBIX U MCCIIEIOBATEIbCKUX 3a/1a4, YBAXKUTEJIIBHOIO OTHOIIEHHSI K MHEHHIO OIIIOHEHTOB
pu 00CYKICHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOW U BOJIOHTEPCKOM JEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUICKON T'PaKIAHCKOW HMJICHTUYHOCTH, MaTPUOTHU3MA, YBOKCHHS K
CBOEMY HapOy, YyBCTBAa OTBETCTBEHHOCTH Iiepes PonuHoOM, ropaoctu 3a cBoM Kkpaii, cBoro Ponuny,
CBOH SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIIEE MHOMOHAIIMOHAILHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEAMIO U MaMSATHUKAM HPHUPOAbI, JOCTUKEHUSIM
Poccun B Hayke, nCKycCTBe, CIIOPTE, TEXHOJIOTHUSX, TPY/JIE;

CIIOCOOHOCTH OIIEHUBAThH BKJIAJ POCCUMCKHX YUEHBIX B CTAHOBIECHHE M Pa3BUTHE OHOJIOTHH,
MOHMMAHUS 3HA4YeHUs OWOJIOTMM B TO3HAHMM 3aKOHOB MPUPOJbI, B JKU3HM YEJIOBEKa U
COBPEMEHHOT0 O0IIeCTBa;

ujeiHas yoexx JIEHHOCTh, TOTOBHOCTH K CIIy’KeHHIO U 3aiure OTedecTBa, OTBETCTBEHHOCTD 32
ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE NYXOBHBIX IEHHOCTEM POCCUICKOIO HapOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTH OLIEHWBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTHPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyayIIETo;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTEISAM, CO3[JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM )KU3HHU B COOTBETCTBUU C TPaAULMAMHU HapoaoB Poccuu;

4) 3cTeTUYECKOI0 BOCTIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYAsh ICTETUKY OBbITa, HAYYHOTO M TEXHHYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHUIA;

[MOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOABI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B pPa3HbIX BUJAX MCKYCCTBA, CTPEMIICHHE IIPOSBIIATH
KauecTBa TBOPUYECKOM JINUHOCTH;



5) ¢pusuyeckoro BocnuTaHusi, OPMUPOBAHNS KYJILTYPHI 3[I0POBbS U IMOIHOHAJIHHOTO
0J1aronoJryyus:

MOHMMAaHUE W peanu3alys 3[0pOBOr0 M 0e30macHOro obpasa >KM3HU (30pOBOEC MHUTAHHE,
cOOJI0ICHHE TMTMEHUYECKUX NpPaBUJI M HOPM, COAJIaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXA,
perynsipHasi pu3ndecKkas aKTUBHOCTE), OEpEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOIIICHUS
K COOCTBEHHOMY (DPM3HUECKOMY U TICUXHMYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTH MPAaBUI WHANBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30M1aCHOTO TIOBEICHUS
B CUTYalIUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAaHWE TIOCIEACTBUNA W HENPUATUS BPEIHBIX MNPUBBIYCK (YMOTPEOICHUS aJIKOTOJIS,
HapKOTUKOB, KYpEHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TrOTOBHOCTH K TPYZY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOU JESATEIILHOCTH TEXHOJOTHMYECKON M COIMATbHOW HANpPaBIEHHOCTH,
CIOCOOHOCTh MHULIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHAThH TaKyIO JA€ATEIbHOCT;

MHTEpEC K pasNu4HbIM cdepaM MNpoPecCHOHANBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOpP Oyaymieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHUI0O M CaMOOOPA30BAHHMIO HA TMPOTSDKEHUU BCei
KU3HU;

7) 3K0JI0TMYeCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKU Lierecoo0pa3Hoe OTHOILIEHUE K MPHUPOAE KaK HCTOUYHUKY KHU3HU Ha 3emie,
OCHOBE €€ CyLIECTBOBAHUSI;

MOBBILICHUE YPOBHS JKOJOTWYECKOW KyJIbTYpbl: NPUOOpETEeHHE OMbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKU WX BO3MOXHBIX IMOCIEICTBUHN TSl OKPYKAIOIIEH CPeIbL;

OCO3HaHUE I1100aIbHOr0 XapaKkTepa 3KOJOTHUYEeCKUX MPpo0OieM U MyTel X peleHus;

CIOCOOHOCTH MCIIOIB30BaTh MPUOOPETAEMBIE PY U3YYCHUN OMOJIOTHUH 3HAHUS U YMEHUS TIPH
pelieHnn npoOsieM, CBSI3aHHBIX C PAlMOHAJIbHBIM MPUPOJIONOIB30BAHUEM (COOJIOIEHUE MPABUI
MOBEJICHUS B MIPUPOJIC, HAMIPABJICHHBIX HA COXPAaHEHUE PABHOBECUS B IKOCHUCTEMAaX, OXPaHy BHJIOB,
IKOocUcTeM, Orocdepshl);

AKTUBHOE HENPUATUE JECUCTBUN, IPUHOCAIIMX BPEJ OKPYKAOLIEN IPUPOAHOMN Cpesie, YMEHUE
IIPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJIOTMYECKHUE MOCIEACTBHS MPEANPUHUMAEMBIX JTEUCTBUN U
MPEeIOTBpAIIaTh UX;

HaJIMYUE Pa3BUTOrO HSKOJIOTMYECKOIO MBIIUICHUS, HKOJIOIMYECKON KYJIbTYphl, OIbITA
JESTEIIbHOCTH ~ DKOJIOTUYECKOW  HANpaBIECHHOCTH, YMEHHS  PYKOBOJICTBOBAaThCS HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIbHOM TNPAaKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON JAEITeTbHOCTH YKOJIOTUYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHMSL:

c(hOpPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBEHHOM NPAKTHKH, OCHOBAaHHOIO HA JHAJOre KYJIbTYp, CHOCOOCTBYIOILIETO
OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOM KyJIbTYPhl KaK CpPEICTBAa B3aUMOJICHCTBUS
MEXTy JIFOJIbMU U TIO3HAHUS MUDA,

MOHUMaHue crhenupuKn OHOJIOTMM KaK HayKH, OCO3HaHus e€ posr B (OPMHPOBAHUU
paIOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIeM
MHUpE KaK O €JMHCTBE MPUPO/IbI, YEJIOBEKA U OOIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH
U peUICHUH MPOOJIeM COXpaHEHHsI IPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTU OHOJIOTUHU JUIsl COBPEMEHHOM IMBMIIM3AIMK: O0ecredeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCIEKTHUBHBIX OWOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOJIeMbl Pa3BUTHUSL YEJIOBEUYECTBA, IMOMCKA IyTeil BbIXOAa M3 TJI00AIbHBIX
AKOJIOTHYECKUX MPoOIeM U oOecreueHus mepexoja K yCTOMYMBOMY Pa3BHTUIO, PAIIHOHATBHOMY
MCIIOJIb30BAaHUIO ITPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;
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3aWHTEPECOBAHHOCTh B MOJYYEHUU OWOJOTMUECKUX 3HAHMM B IIEJAX MOBBIMICHHUS OOIIeH
KyJbTYpPBl, €CTECTBCHHO-HAYYHOW TI'PAaMOTHOCTH, KaK COCTaBHOW 4YacTH ()yHKIMOHAIBHON
rpaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu u3ydeHuu OUoIoTuH;

NOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, HCIIONB3yEMBIX B €CTECTBCHHBIX HayKax,
CIOCOOHOCTH MCIIONB30BaTh IOJyyaeMble 3HAHMUA JUId aHalu3a W OOBSICHEHUs SIBICHUM
OKpYXKAIOLIeTO MHpa M MPOMCXOAANMX B HEM H3MEHEHHWH, YMEHHE JenaTb OOOCHOBaHHBIC
3aKIIOYCHHST HAa OCHOBE HAay4HbIX (DaKTOB W HMMEIOIIUXCA MJAHHBIX C LEJNbI0 IOJyYeHHs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITETILHO UCIIOJIb30BaTh OMOIOTHYECKUE 3HAHUS JUISl peIIeHHs TpoliieM
B peaJIbHBIX )KU3HCHHBIX CUTYalNsAX;

OCO3HAHME LIEHHOCTH HAy4YHOH AEATeNbHOCTH, T'OTOBHOCTH OCYIIECTBISATh HPOCKTHYIO U
HCCIIEI0BATENbCKYIO IeATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTh K HENPEpHIBHOMY OOpa30BaHMIO M €aMOOOpa3oBaHUIO, K
aKTHBHOMY TIOJIyY€HHMIO HOBBIX 3HAaHMH 10 OWOJOTMH B COOTBETCTBUH C JKH3HEHHBIMH
NOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIbTATDI

MeramnpeaMeTHble pe3ysibTaThl OCBOEHHUS ydeOHOro mnpenmera «buomorus» BKIIOYAIOT:
3HauUuMMble Ui (OPMUPOBAHMS  MHPOBO33PEHHS  OOYYAIONIMXCS — MEXKIUCHUILIMHAPHBIC
(MexnpeaMeTHbIE) O0IIeHaYYHbIE TOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
crierUKy METOZOB TO3HAHMS, MCHOJIB3YEMbIX B E€CTECTBEHHBIX HayKax (BEIIECTBO, JSHEPTHs,
SBJICHHUE, IPOIIECC, CHCTeMa, HayuHbIH (haKT, IPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIeJOBaHNe, HAOJIO/CHHE, W3MEPEHHe, SKCIepUMEHT W JpYTuX), yHHBEpCaJbHBIC ydeOHBIC

JeNCTBUS (mo3HaBaTeIbHBIE, KOMMYHHUKATHBHbIE,  PETyJSTHBHBIC), o0ecrieunBaromue
(dopmupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH W COLMAIBHOM KOMIIETEHLIMH OOydaromuxcs,
CIIOCOOHOCTb o0yyJaromuxcs HCII0JIb30BATh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHYECKUE 3HAHHUS U YyHHUBEpcajbHble YydeOHble JAEWCTBUS B II03HABATEIBHOU H
COLIMAJIBHOU ITPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IMPOrpamMMbl CpeAHero oOuiero ooOpazoBaHUs
JIOJI’KHBI OTPAXKATh:

Ogi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NO3HABATEIbHBIMH A€l CTBUSIMMU:

1) 6a3oBble JIOrHYecKue 1eHCTBUSA:

CaMOCTOSITENIbHO  (POPMYJIMpOBaTh M aKTyalIM3UpOBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUU 3HAHUN MPUEMBI JJIOTUYECKOTO MBIIUICHUS (aHaJIW3a, CUHTE3a,
CpaBHEHHUS, KIacCHU(PUKAIUU, OO0OOIIECHHS), PACKPHIBATh CMBICT OHOJOTUYECKUX IMOHITHIA
(BBLOENATH UX XapaKTepHbIe MPU3HAKU, YCTaHABINBATh CBSI3U C IPYTUMU MOHATUSAMU);

ONPENENATh IENU JeATEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPHUH WX JOCTHKCHHUS,
COOTHOCHUTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIETSIMU;

UCIIONIb30BAaTh OWOJIOTUYECKUE TOHATHS i OOBsICHEHHS (AKTOB U SBICHHUNA JKUBOU
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, EAYKTUBHBIE, TI0 AHAJIOTHH), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B pPacCMaTPUBAEMBIX SIBJIECHUSX, (HOPMYIHpPOBATh BBIBOABI U
3aKITFOUCHUS;

MPUMEHSATh CXEMHO-MOJICJIbHBIE CpE/ICTBa JJIsl MPEACTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOIICHUH B HM3y4YaeMBIX OHOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTHBOPEYMA PAa3HOTO pOja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ y46TOM aHaIn3a UMEIOIIUXCS MaTepUAIBHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;
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KOOPJAMHHUPOBATh W BBIIOJHATH pPabOTy B YCIOBHSIX pEATbHOrO, BHUPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBATh KPEATHMBHOE MBIIIUICHUE ITPH PEIICHUH )KU3HEHHBIX MIPOOIIEM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHUE IeHCTBUS:

BJaJIeTh HaBBIKAMU Y4e€OHO-HCCIEIOBATEIbCKOM M TPOEKTHOM MAEATENbHOCTH, HABBIKAMU
paspenieHus npodiaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB
pelIeHUs MPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3IMYHBIX METOJO0B MMO3HAHUS;

UCTIOJIB30BaTh pa3IMYHbIE BHJBI JICATEIIFHOCTH 110 IOJyYECHHIO HOBOTO 3HAHHWSA, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 M NPUMEHEHUIO B YYEOHBIX CHUTYyalUsX, B TOM YHUCIE IpH
CO3JIaHMH YYEOHBIX M COIUATBHBIX TIPOCKTOB;

dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBHIMU
MOHATHUSIMH U METO/IaMHU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIE 3aJa4d B OOPa30BATEIBHON NEATEIHHOCTH U
KH3HCHHBIX CUTYaIUSX;

BBISBJISITH IPUUMHHO-CJICICTBEHHBIC CBS3H U aKTYaIM3UPOBATh 3a/1a4y, BBIIBUTATH THIIOTE3Y
e€ peleHusl, HaXOAUTh APTYMEHTHI JIJIS JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHA, 3a71aBaTh MapaMeTphI
U KPUTEPUU PEIICHHUS,

aHAJM3UPOBATh IOJIyYCHHBIC B XOJC PEIICHUS 3a7addl Pe3yJbTaThl, KPUTUYECKH OICHUBATH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM, OLIEHHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILIECTBIISATh IEJICHANPABICHHBIA IMOMCK IepeHoca CPEACTB M CHOCOOOB JEUCTBUS B
po)eCCHOHATIBHYIO Cpey;

yMeTh  NEepEeHOCUTh 3HAHUS B  [IO3HABATEIbHYID M  IPAKTUYECKYl0  00IacTH
KHU3HEIEATSITLHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTell;

BBIJIBUTaTh HOBBIC HWJCH, TpeajaraTh OpPUTHHAIBHBIC IIOAXOJbl M PpEIICHUS, CTaBHTh
npoOIeMbl U 33]a4u, TOMYCKAIOIINE albTepHATUBHbIC PEILICHHUS.

3) pa6ora ¢ unopmaumeii:

OPHEHTUPOBATbCA B PA3IMYHBIX HCTOYHHUKAX HMHGOpMAnMH (TEKCTe y4eOHOro IMOcOoOus,
HAYYHO-TIONYJSIPHOW JIUTEpaType, OWOJIOTHYECKUX CIOBapsX W CHPaBOYHUKAX, KOMIIBIOTEPHBIX
0a3ax JaHHBIX, B VIHTepHeTe), aHaIM3MpPOBAaTh HH(POPMALMUIO PA3IMYHBIX BHIOB U (GOpPM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

¢dbopMynaHMpoBaTh 3ampockl M TNPUMEHATh pa3JIMYHble METOJAbl NpPU TOUCKE U oTOOpe
Oounonornueckor nHpopmalu, HeoOXO0AMMOMN sl BBITIOJTHEHUS YIeOHBIX 3a/1a4;

NpHOOpETaTh OMBIT HCIONB30BAHMUS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO HMCIIOIB30BAHUS PA3IMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAaJbHYIO (OopMy TpeAcTaBiIeHUS OHOJIOrMYECKOH
nHpopmanuu (cxemsl, Tpaduku, AHArpaMMBbl, TaOJIUIBI, PUCYHKH U APYTOE);

UCTOJIb30BaTh HAy4YHBIA S3bIK B KayecTBe CpeAcTBa Ipu paboTe ¢ OUOIOTHYECKOM
UHpOpMaNMeH: NMPUMEHSATh XUMHUYECKUE, (U3NYECKHEe M MaTeMaTHYeCKWe 3HAKH W CHMBOJIBI,
dbopmyinbl, abOpeBHaTypy, HOMEHKIATYpy, HCHOIB30BaTh U NPeoOpa3OBbIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU PACMO3HABaHWA W  3aIIUThl  WHpOpMammu, WHOOPMALMOHHON
0€3011acCHOCTH JTUYHOCTH.

OBi1ajieHHe YHHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1€HCTBUSIMH:

1) o0menme:

OCYIIECTBIISITh KOMMYHHKAIIMH BO BCeX c(hepax »KU3HU, aKTUBHO YYaCTBOBATH B AMATIOTE WIIH
JIMCKYCCHH TI0 CYIIECTBY 00CYKIaeMoii TeMbI (YMEHHE 3a71aBaTh BOPOCHI, BEICKA3bIBATh CYKICHHS
OTHOCUTENIHO BBINIOJHEHUS TpeaIaraeMol 3agadd, yYUTHIBaTh MHTEPECHl M COIIACOBAHHOCTH
MO3HIIAN IPYTHX YYaCTHUKOB UAJIOTA HITH TUCKYCCHUH);
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pacrio3HaBaTh HeBepOaJbHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAYCHUE COIMAJIbHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTyallMil, yMETb CMAr4ath KOHGIUKTHI U BECTH
IIEPETOBOPBL;

BJIQ/IETh PA3IMYHBIMU cIloco0amMHu OOUIeHHs] U B3aUMOJCHCTBHUS, NMOHMMATh HAMEPEHUS
JIPYTUX JIIOJEH, MPOSBIATh YBaXHUTEIbHOE OTHOLICHHE K COOECEIHHMKY M B KOpPpeKTHOH (opme
(bopMyIIMPOBATH CBOU BO3PAXKEHHUS;

pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs J1eATEJIbHOCTD:

MIOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM W MHIMBUAYAIBHOW pPalbOTHI IMpH
pereHur OMOJIOTUYECKONW MpoOJIeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIITOBBIX
¢dbopM B3aMOAEUCTBUS MPH PEeILICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMAaTHUKy MU METObl COBMECTHBIX JEHCTBUH € y4y€TOM OOUIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4lI€Ha KOJUIEKTHUBA;

MPUHUMATH LIEJIU COBMECTHOM JESATEIIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS
0 €€ JOCTMXKCHUIO: COCTABJIATH IUIAH JEUCTBUM, pPACHPENEIsATh pOJIM C Yy4ETOM MHEHUU
Y4aCTHUKOB, OOCY>KIaTh Pe3yJIbTaThl COBMECTHON pabOThI;

OLICHMBATh Ka4eCTBO CBOETO BKJIA/Ia U KAKIOr0 YUYaCTHHKA KOMAaHbI B OOLIUI pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLIEHWBAaTh WJEM C TO3MLMHM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILIECTBIIAThH [TO3UTUBHOE CTPATETUYECKOE ITOBEJCHUE B PA3IMUHBIX CUTYALUAX, IPOSBIATh
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OguajgeHne yHHBePCAJbHBIMHU PeryISTHBHBIMH JeHCTBUSIMH:

1) camoopranm3zauus:

MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIS BBISIBICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHbIX
U YUEOHBIX CUTYalHSIX;

BbIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH 1LIE€JEBBIC U CMBICIOBBIC YCTAHOBKM B CBOMX
JNEHCTBUSAX M TOCTYNKax MO OTHOLIEHHIO K >KMBOW IMPHUPOJAE, CBOEMY 3[0POBBIO U 370POBHIO
OKpY’KaIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh T103HABATEIbHYIO JAESITEIbHOCTb, BBIABIATH IMPOOJIEMBI,
CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3314l B 00pa30BATEIbHOMN AEATEIBHOCTU U KU3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIFHO COCTAaBJIATh IJIAH pEIIeHUs] MpoOJIeMbl C Y4ETOM HMMEIOLIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH M MPENOYTCHHUI;

JIlaBaTh OLEHKY HOBBIM CUTYalIMsIM;

paciupsaTh paMKU y4eOHOTo MpeiMeTa Ha OCHOBE JIMYHBIX MPEIOYTEeHUM;

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

OLICHUBATh MPUOOPETEHHBIN OMbIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M IMPOSBICHUIO HMIMPOKOH 3PYIMIMU B Pa3HBIX OO0JIACTSIX
3HAHMH, TOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIBTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU MO3HABATEJIbHOM pedekcuu Kak OCO3HAHUSI COBEpIIAEMbIX JEHCTBUN U
MBICIMTENIBHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUH, UCIIOJIb30BaTh MPUEMBI pedIeKCUn IS
OLICHKH CHUTYAaI[1H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

[PUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAIU3€ PE3yJIbTaTOB EATEIbHOCTH;

3) npuHsiTHE ce0s1 M APYTUX:

MPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;
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NPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH;
pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeJIOBEeKa.

HNPEIMETHBIE PE3YJIBTATDBI

[TpenmetHble pe3ynbTaThl ocBoeHus nporpammbl COO no Ouosnoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT crienududeckue s ydyeOHoro mpeamera «buoJorus» HaydyHbIe 3HAHUS, YMECHUS H
CIOCOObl  JIEHCTBMI 10 OCBOGHHUIO, MHTEpIpETalMy U I[peoOpa3oBaHUIO 3HAHWM, BHJIBI
JEeSITETPHOCTH O TIOJIYYECHHUIO HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHWH B Pa3IMYHBIX y4EOHBIX
CUTYyallUsiX, a TAKXKE B PeaJIbHBIX )KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
NPEMETHBIC PE3YJIbTaThl MPEACTABICHBI IO TOAaM O0yUeHHS.

[IpenmeTtHble pe3ysbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10 Ki1acce noiKHbI
OTpaXkaTh:

c(OPMHUPOBAHHOCTh 3HAaHMH O MecTe U POJIM OMOJIOTMM B CHCTEME HAy4YHOIO 3HAHUSA
€CTeCTBEHHBIX HAyK, B ()OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa H
HAYy4YHOI'O MMPOBO33pPEHMs, O BKJIAJ€ POCCUHCKUX U 3apyOeHbIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruu, QyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKA IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSATHH: >KHU3Hb, KIIETKa,
opranusM, MeTadoyin3M (0OMEH BEILECTB M MPEBpAIlCHUE YHEPTUH), FTOMEOCTa3 (CaMoperysauus),
YpOBHEBass ~ OpraHM3alus  JKUBBIX  CHCTEM,  CaMOBOCHpPOM3BEAECHUE  (pEHpoOIyKIHs),
HACJIEICTBEHHOCTh, N3MEHYHUBOCTb, POCT U Pa3BUTHE;

yMEHHE u3jaraTb OWOJIOTHYECKUE TEOpUH (KJIETOYHasi, XPOMOCOMHAs, MYyTallMOHHas,
LEHTpajbHasl JorMa MOJIEKYJsIpHON Ouosnorum), 3akoHel (I'. Mennens, T. Moprana, H. U.
BaBuioBa) u ydeHus (0 LEHTpax MHOT0OOpasus M IMPOMCXOXKAEHUS KyJIbTYpHbIX pacteHuid H. U.
Basuiosa), onpenensiTe TpaHHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BIAJeThb METOAAMU HAy4YHOTO IO3HaHHMsS B OHMOJOrMU: HaONIOJEHUE U ONHCAHHE
JKUBBIX CHUCTEM, TIPOIIECCOB W SIBJICHHUH, OpraHW3alus U TPOBEICHHE OHOJIOTHYECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXAY HCCIEAyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE MOJYYCHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHIA
Y 3aKOHOB, YMEHHUE JIe1aTh BbIBObI HA OCHOBAHUU MOJIY4YE€HHBIX PE3YyJIbTAaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHbIE NPU3HAKA BUPYCOB, KJIETOK IPOKAPHOT M DYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHA BEIIECTB U
IIPEBpALICHUs] PHEPTUU B KIETKe, (OTOCUHTE3a, IUIACTUUYECKOIO M JHEPreTUYECKOro oOMeHa,
XEMOCHHTE3a, MMTO03a, MeH03a, OIUIOJIOTBOPEHUS, PAa3MHOXKECHMS, WHAMBUIYAIbHOTO Ppa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHE NPUMEHATh IOJIY4YECHHBbIE 3HAHU JUIs OOBSICHEHUS OHOJOTMYECKUX IPOLECCOB U
SIBIICHUM, JJISl TIPUHATHS MPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM JKU3HU C IIENBI0 00eCTIeueHHS
0€30I1aCHOCTH CBOETO 37I0POBbS U 3/10pPOBbS OKPYKAIOLIUX JIIO/I€H, COOJIIOICHUS HOPM IPaMOTHOTO
MIOBEJICHUS B OKpYXKaWOIEed NPUPOJHOW cpele, MOHMMaHME HEOOXOJUMOCTH HCIOIb30BaHUS
JOCTIDKEHUM ~ cOBpeMeHHOW  Ouojoruu M OMOTEXHOJIOTMH  Afs  palMOHAJIBHOI'O
IIPUPO/IONIOIB30BAHUS;

yMEHHE pelaTh »3JeMEHTapHble TI'€HETHYeCKHe 3aJaud Ha MOHO- U JUrHOpuaHOe
CKpEeUIMBaHUE, CIIETUICHHOE HACIIEI0BAaHHE, COCTABIIATH CXEMbl MOHOTHOPUIHOTO CKPEIIUBAHUS JUIS
IpeJcKa3aHusl HacJIeZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH JIaDOpaTOpHBbIE M IMpAKTUYECKUE padoThl, cOOMIOAATh IpaBWiia IpU
paboTte ¢ yueOHBIM U JTa00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KpPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATH HHPOPMALUIO OHOIOTHYECKOTO
COJZIep’KaHUs, BKJIIOYAIOIIYIO IICEBJOHAy4YHbIE 3HAHMA U3 PA3JIUYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBOi HMH(OpPMAIMH, HAYYHO-TIOMYJISIPHBIE MaTepUabl), ITHYECKHE AaCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;
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YMEHHE CO3/1aBaTh COOCTBEHHBIE MMHCBMEHHBIE ¥ YCTHBIE COOONICHHs, 00001mas
OHMOJIOTMYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHHKOB, IPAMOTHO HMCIIOIH30BaTh OHATHHHBIM
armapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsunyecTBo 4acoB DJIeKTPOHHBbIE
Ne o/ HaunMeHOoBaHMe pa3jeioB U TeM Kourpoasnbie | TIpaktieck (uudpossbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThbI pecypebi
1 buonorus kak Hayka 4 0.5 E;S:f;;;gé;;i?rﬁn 41292
2 JKuBbIe cuCTeMBI U UX OpPraHU3ALMUS 2 bubmmorexa TIOK
https://m.edsoo.ru/7f41¢c292
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH 16 1 bubmorexa [IOK
https://m.edsoo.ru/7f41¢292
4 KusHenesaTenbHOCTh KIETKH 12 Egg?;ﬁeéjsﬁ)orﬁ 17£4129
5 PasMHOkEeHME 1 MTHIMBUAYAJIbHOE Pa3BUTHE 10 1 bubnuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS U HI3BMEHUUBOCTD 16 15 bubnunoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenekuusi opranu3MoB. OCHOBBI 6 bubnuotexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE BpeMms 2 bubmorexa [IOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KosaunuyecTBo yacos Jlata DJIeKTPOHHbBIE N (pOoBbIE
n/n Tema ypoka Beero KoHTpo/bHbI IpakTn4yeckue W3yueHus oOpa3soBaTelIbHbIE
e padoThI padoThI pecypchl
bu6mmorexa [IOK
1 buonorus B cucreme Hayk 1 04.09.202 https://m.edsoo.ru/863e6122
3 https://m.edsoo.ru/863e632a
2 buonorus B cucreme Hayk 1 05.09.202
3
MeTo/1bl TO3HAHUS KUBOW MPHUPOIBI.
[IpakTryeckas padora Ne 1
3 «Mcnonb30BaHue pa3IMUHBIX 1 0.5 11.09.202 E;I(S;I_I;I/(r)l:ee?siorﬁ 1263¢6122
METOZOB IIPU U3YUYEHUU 3 pa./ 1. )
OMOJIOTUYECKHX 0OBEKTOBY
4 Buonorndeckue cucTeMbl, MPOLECCHI 1 12.09.202
U UX U3y4YCHHE 3
5 buonoruueckue cuctemsl, IPOLIECCHI 1 18.09.202 bubmnoreka [IOK
1 UX U3yYCHHE 3 o https://m.edsoo.ru/863e6564
6 XuMHUECKUH cocTaB KiIeTku. Bona u 1 19.09.202
MUHEPAIbHBIE COJU 3
7 XuMU4YeCKui cocTaB KiIeTkH. Boga u 1 25.09.200 bu6mmorexa [IOK
MHHEpaJIbHBIC COTH 3 T https://m.edsoo.ru/863e674¢
2 XuMHUECKui cocTaB KiIeTku. Boma u 1 26.09.202
MUHEPAIBHBIE CONU 3
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bu6mmoreka [IOK

9 benxu. CocTaB u cTpoeHue OeiKoB 22.10.202 https://m.edsoo.ru/863e6b72
10 Bbenxu. CocTaB u cTpoeHue OeiKoB 03.10.202
3
depMeHThl — OMOJOTHYECKHE
karanu3atopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue bubmuoreka [{OK
1 KaTaJTUTHYECKON aKTUBHOCTH 05 (3)9'10'202 https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIIa3bl
WJTM KaTajasbl)»
DepMeHThl — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
12 pabota Ne 1 «I/I:queHHe 10.10.202
KaTaJIUTHYECKON aKTUBHOCTHU 3
(dhepMeHTOB (Ha MpUMepe aMIIIa3hl
WJIM KaTajasbl)»
bubmmoreka [{OK
13 Yruesoyel. JIumm et ;6' 10.202 https://m.eds00.ru/863e6870
14 VYraesoasl. Jlnmuasr 17.10.202
3
bubnmmoreka [IOK
15 HyxknennoBbie kucnotsl. ATO 53.10.202 https://m.edsoo.ru/863e6d5¢
16 HyxneunoBbie kucnotsl. AT® 24.10.202
3
17 Hctopust u meToabl U3y4eHUs 06.11.202 bubmuoreka [{OK
kietku. Knerounas reopus 3 T https://m.edsoo.ru/863e6e88
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I/ICTOpI/Iﬂ 1 MCTOABI N3YUYCHUSA

18 07.11.202
knetku. Knetounas teopus 3
19 Kinerka xak nenocrtHas xuBas 13.11.202
cucTema 3
20 Kinertka xak nenoctHas xuBas 14.11.202
cucTema 3
CtpoeHune 3yKapuoTHYECKOM KIIETKH.
JlaboparopHast pabora Ne 2
«3yueHne CTpOeHUS KIETOK bubmuoreka [JOK
21 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 20.11.202 https://m.edso0.ru/863e61f0
OakTepuil oI MUKPOCKOIIOM Ha 3 https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpErapaTax u ux
OTIHCaHUE)
22 OOMeH BelecTB Wi METaboIUu3M 21.11.202
3
bu6nmmoreka [IOK
23 OOMeH BemecTB Wik METaboIU3M §7.1 1.202 https://m.edsoo.ru/863e766¢
24 OOMeH BelecTB Wi METab0IU3M 28.11.202
3
bu6nmmoreka [IOK
25 ®dotocuHTe3. XeMOCUHTE3 (3)4. 12.202 https://m.edsoo.ru/863e7¢98
26 ®dotocuHTe3. XeMOCHUHTE3 05.12.202
3
27 DHepreTuvecKknii 0OMeH bubmmoreka [JOK
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11.12.202
3

https://m.edsoo.ru/863e7aae

28 DHepreTUYecKuii 00MeH 12.12.202
3
JKu3zHeHHBIN UK KIeTKU. Jlenenue
KJeTku. Muto3. JlabopaTopHas
bu6mmoreka [IOK
29 pabota Ne 3 «Habmonenue Murosa B 0.5 18.12.202 https://m.edsoo.ru/863¢7dcd
KJIETKaX KOHYMKa KOpeIKa JIyKa Ha 3
TOTOBBIX MUKPOIIPETapaTax
30 Buocunres Oenka. Peakims 19.12.200
MaTPHYHOTO CHHTE3a 3
31 Buocunres Oenka. Peakims 25.12.202 bub6nmoreka [JOK
MaTpPUYHOTO CHHTE3a 3 T https://m.edsoo.ru/863e796¢
3 Buocunres Oenka. Peakiys 26.12.202
MaTpUIHOTO CHHTE3a 3
Bbubnuoreka [JOK
33 Tpancsius — OuocunTe3 Oenka 29.01 202 https://m.edsoo.ru/863e796¢
34 Tpancusiust — OGuocuHTe3 Oenka 15.01.202
4
Hexknerounsie hopMbI )KU3HH — bubnnoreka [IOK
35 BHPYCHI 4116'01'202 https://m.edsoo.ru/863¢e7540
Hexnerounsie popMbl )KU3HA —
36 22.01.202
BHPYCHI 4
37 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB bu6mmoreka [{OK
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23.01.202 https://m.edsoo.ru/863e81b6
4 https://m.edsoo.ru/863e83 1e
38 ®opMBbl pa3MHOKEHHSI OPTaHU3MOB 29.01.202
4
. bubmuoreka [JOK
39 Metios 20'01 202 https://m.edsoo.ru/863e7f4a
40 Meiio3 05.02.202
4
OO0pazoBaHue U Pa3BUTHE MTOJOBBIX
kieToK. OII0J0TBOpEHHE.
JlaboparopHast pabota Ne 4 bubmmoreka [JOK
41 «M3ydeHne cTpoeHUs TOJIOBBIX 0-5 26'02'202 https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernapaTaxy
49 WupuBuayanbHOE pa3BUTHE 12.02.202
OpTraHU3MOB 4
NuauBuyansHOE pa3BUTHE bu6nmmorexa [IOK
43 OpPTraHU3MOB 41‘3'02'202 https://m.edsoo.ru/863e8436
44 WupuBuayanbHOE pa3BUTHE 19.02.202
OpTraHU3MOB 4
I'eneruka — Hayka o bubnuoreka [JOK
4 HACJICJICTBEHHOCTH U N3MEHYHBOCTHU 30'02'202 https://m.eds00.ru/863e8612
46 ['eneTrka — Hayka o 26.02.202
HACJICJICTBEHHOCTH ¥ HM3MEHYHBOCTH 4
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3aKOHOMepHOCTI/I HacJIeJOBaHUs

bu6mmoreka [IOK

47 MPU3HAKOB. MOHOTHOpUIHOE 27.02.202 https://m. eds0o.ru/863e8878
CKpEIIIMBAaHUE 4
3aKOHOMEPHOCTH HACJICTOBAHMS
48 MpU3HAKOB. MOHOTHOpUIHOE 04.03.202
CKpEIIIMBAaHUE 4
o | Rammmes o S psosanz | DGO LOK
& e https://m.edsoo.ru/863e89a4
MPU3HAKOB 4
JluruOpuaHOE CKpeInBaHue. 3aKOH
50 HE3aBUCUMOT'0 HacJIEAOBaHHUS 11.03.202
MPU3HAKOB 4
CLeIIeHHOE HACIEq0BaHUE
npu3HakoB. JlabopaTopHas pabora
51 No 5 «M3yuenue pe3ynbTaToB 0.5 12.03.202 bubmuoreka [JOK
MOHOTHOPUAHOTO U TUTHOPUIAHOTO ' 4 o https://m.edso0.ru/863e8c60
CKpeIIMBaHus y Ap030(HIIbI HA
TOTOBBIX MUKPOIIpEapaTaxy
T'eneruka noma. HacienoBanue
52 18.03.202
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 4
I'enetuka nona. HaciaenoBanue Bbu6nuoreka [JOK
53 19.03.202
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 4 https://m.edso0.ru/863e8c60
54 I'eneTnka mona. HaciaenoBanue 01.04.202
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 4
NsmenuuBocts. Henacnencrsennas
M3MEHYUBOCTh. JIabopaTopHas
paborta Ne 6. U3yuenue bubnuorexa [JOK
>3 MOAU(PUKAITMOHHON U3MEHUNBOCTH, 0.5 22'04'202 https://m.edsoo.ru/863e8efe

IIOCTPOEHHE BAPUALIMOHHOTO Psaa U
BAPUALIMOHHON KPUBOI»
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56 HacnencrBennas "3MeHYHNBOCTb. 08.04.202
4
HacnencrBeHHast '3AMEHYHUBOCTD.
JlaboparopHas pabota Ne 7. bubmmoreka [JOK
37 «Ananu3 myTaruit y 1po3oQuisl Ha 0.5 29'04'202 https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpEapaTax
58 I'eneTnka dyenoBeka 15.04.202
4
bu6nmoreka [JOK
59 I'eneTnka gyenoBeka 41‘6.04.202 https://m.edso0o.ru/863e8d78
60 I'eneTnka gyenoBeka 22.04.202
4
PesepBubIil ypok. O60011eHIE 1O
61 teme «HacmencTBeHHOCTE U 23.04.202
W3MEHYHBOCTH OPTAaHNU3MOBY 4
62 Cenekius Kak HayKa U MPOLECC 27.04.202
4
bubmnoreka [IOK
63 Cenekius Kak HayKa U MpOLECcC 26.05.202 https://m.edsoo.ru/863e92 14
64 Cenekius Kak HayKa U MpOLEcC 07.05.202
4
65 MeToapl U JOCTHKEHUS CENCKIINU 13.05.202 bubmnoreka [IOK
pacTeHUi U )KUBOTHBIX 4 o https://m.edsoo.ru/863e9214
66 MeToabl ¥ TOCTH)KEHUS CEJIEKIINU
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pacTeHUH U KUBOTHBIX

14.05.202
4

buorexHoorus kak orpacib bubnuoreka [IOK
67 MIPOU3BOJICTBA I 30'05'202 https://m.edsoo.ru/863e9336
68 buorexHonorus kak orpacip 1 21.05.202

MIPOU3BOJICTBA 4

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

24




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buosnorus / Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /ITox pen. Ilaceunnka
B.B., Axunonepnoe o6mectBo «M3narenscrBo «IIpocsenienue»

* buosorus, 10-11 xnaccel/ AaapeeBa H./l., O0mecTBO ¢ orpaHUYeHHOM OTBETCTBEHHOCTHIO
«110L] MHEMO3HNHA»

* buosorus, 10-11 xnaccel/ Baxpymes A.A., bypckuii O.B., Paytuan A.C., Pogunonosa E.N.,
PozanoB M.H., O011ecTBO ¢ OrpaHMueHHON OTBETCTBEHHOCTHIO «baaccy

* buosorus, 10-11 xnaccel/ 3axapos B.b., Pomanosa H.W., 3axaposa E.T.; nox penakiuei
Kpuxkcynosa E.A., O0miecTBO ¢ OrpaHUue€HHON OTBETCTBEHHOCTHIO «PyccKoe CIIOBO - yUeOHUK»

25



