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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
MOIXO0J0B K (opMmupoBaHHUIO coepxaHus yueOHoro mpenmera «buosiorus» cocraBuin:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB O0ydeHUss U TPeOOBaHMI K YPOBHIO MOATOTOBKH BBHIMTYCKHHKOB, MOJOXEHHUS 00
O0MMX LESIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obuiero obpazoBanusi B Poccuiickoit @enepanyiu, a Takxke MOJIOXKEHUS O crienuduke OuoIoruu,
e 3HAUYCHUU B TO3HAHMM KUBOW MPHUPOABI U 00ECIEYEHHH CYIIECTBOBAHUS 4YEJIOBEUECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHBI OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBiIeHUE O IeNax, 00 oluieil cTpareruu o0ydeHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYalOIIUXCS cpeAcTBaMH ydyeOHoro mnpeamera «buomnorusy,
orpenenseT 005f3aTENbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pasgenaMm W TeMaM, PEKOMEHAYEMYIO IMOCIEeIOBAaTeIbHOCTh M3yYCHHs Y4eOHOTO Marepuaia C
Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, TOTUKU 00pa30BaTEeIbLHOrO Mpollecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yYaroXCs.

B mporpamme 1O OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHON JIE€ATEIbHOCTH/y4eOHBIX AEMCTBHUI 00ydYaronmxcs mno
OCBOEGHHIO COJIEpP KaHUs OMOIOTHYECKOro 00pa3oBaHUsl.

B mnporpamme mo Owmomormm (10 kimaccel, 0a30BBI YpOBEHB) PEAU30BaH IPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTPHBAETCS
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHUH, CBS3aHHBIX C (POPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX OPHUEHTALMN JHUYHOCTH, MPEICTaBICHH O 370poBOM oOpasze
KHU3HU M OEpeXHbIM OTHOLIEHHEM K OKpyKarolled npuponHoil cpene. [lostomy Hapsgy c
U3ydeHHEeM O0IIEeONOIOTHIECKUX TEOPHii, a TaK)Ke 3HAHUI O CTPOCHUH KUBBIX CHCTEM Pa3HOTO
paHra W CyIIHOCTH OCHOBHBIX TPOTEKAIONIMX B HHUX IMPOIECCOB B MpOrpaMMme MO OHOJIOTHH
yJIeJIeHO BHUMAaHUE UCTIOJIb30BAHUIO MOTYYCHHBIX 3HAHUN B MMOBCEAHEBHON KU3HU JIs PEIICHUS
NPUKIAIHBIX 3a7ad, B TOM 4ucle: Mpo(UIaKTUKA HACIEIACTBEHHBIX 3a00JeBaHHI YeloBeEKa,
MEINKO-TEHETUIECKOTO KOHCYJIbTHPOBAHUSI.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMAeT BakHoe MecTo. OHa
obOecrieunBaeT (GOpMHUpPOBaHUE y OOYUAIOIIUXCS TPEACTABICHUNH O HAyYHOW KapTHHE MHpa,
pacupsieT ¥ 0000IIaeT 3HaHUS O KUBOU MPHUPOJIE, €€ OTIIMYUTENbHBIX MPU3HAKAX — YPOBHEBOU
OpraHu3aliy, CO3MaT YCIOBUS JUIS: TO3HAHUS 3aKOHOB JXHUBOW TPHPOJBI, (OPMHPOBAHUS
(YHKIMOHATBLHOM TPaMOTHOCTH, HAaBBIKOB 37I0POBOTO W 0e30MmacHoOro oOpasza JKHU3HH,
LIEHHOCTHOTO OTHOIIEHUS K KUBOM MPUPOJIE U YETOBEKY.

Bonpimoe 3HaueHwe OHWONOTHS UMEET TaKXKe I PEHICHUS BOCIUTATENBHBIX H
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIIEro 00pa3oBaHMs, ColMann3anuu odyqaronuxcs. 3yuenue
ouonoruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs UHTEIUICKTYaIbHBIX,
KOMMYHHKAITUOHHBIX U WH(QOPMAIIMOHHBIX HABBIKOB, ICTETUUYECKON KYJIBTYPHI, CIIOCOOCTBYET
UHTETpaIMi OUOJIOTMYECKUX 3HAHUIM C MPEJCTABICHUSMHU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TTONIOXKEHUS O MTpeTHa3HAUYCHIH YIeOHOTO
npeamera «BUONOTHS» COCTaBWJIM OCHOBY JUIS OIpPENENICHUS MOIXOAOB K OTOOpY H
CTPYKTYPHUPOBAHUIO €T0 COJIEpKaHUs, IPEACTABICHHOr0 B IPOrpaMmMe 1o OHOJIOTHH.



Ot60p conepkanus yaueOHOTO npeamera «bruonorusy» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIONIUECS HOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HaYUMbIC U1l (GOpMHUPOBaHMS OOIIEH KYJIBTYpHI, ONPEACISIONUe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIolel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU W MPAKTHYECKOU JaesTeIbHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBI COJEP)KAHUS, KOTOpPBIE CIIy’)KaT OCHOBOWM Juisi  (hOPMHUPOBAHUS
MPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpHEHTAIMAX JTUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYEeCKOro o0pa3oBaHusl.

CTpyKTypHpOBaHHE cOJepXKaHUs y4yeOHOro Marepuasa B IporpamMme Mo OHOJIOTUH
OCYIIECTBJIEHO C Y4ETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIIMUUTEIBHBIX OCOOCHHOCTSIX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType ydeOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. Metoabl Hay4yHOro nmo3HaHus», «Kierka kak Ouonoruueckas cuctema,
«Opranusm Kak OMoJoru4ecKasi CHCTEMa.

Leny um3ydenus yuebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMSI JJIsl TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW MIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
o0ecreunBaeTcs peleHueM CIeAYyonX 3a1ayu:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTMYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBUiax, CIYKallMX OCHOBOH Il (OPMUPOBAHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KAapTHHE MHUpa, O METOJaX HAy4yHOTO TMO3HAHUA,
CTPOEHHH, BBIIAIOIIMXCS OTKPHITUSIX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHrue y 0O0yYaromMXCs MO3HABATEIbHBIX, MHTEIICKTYalbHBIX W TBOPUYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAyYHBIX B3TJIAJIOB,
UJeN ¥ TIOJIX0/I0B K U3YyYEHHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYCHHBIX TTPU U3YYCHUH OUOJIOTHH;

dbopmupoBaHre y OOYyYaroOmMXCsl YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUM B TMPAKTUYECKOW MAESITENTbHOCTH YEJOBEKa, PAa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOHOTEXHOIOTUH;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJIOBEKOM >KHBOM MPUPOJIBI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOACHUS STUYECKUX HOPM TPHU MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMUIA;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JJIsl TIOBBIIICHUS YPOBHS SKOJOTHYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE TPHOOPETEHHBIX 3HAHWW M YMEHUU B TIOBCEAHEBHOM JKM3HM JJISI OIEHKH
MOCNEACTBUI CBOEH NEATENhbHOCTH MO OTHOIICHHIO K OKpYXalollel cpene, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COONTIOICHHE Mep MPO(PUITAKTUKH 3a00JIeBaHUN.

B cucreme cpennero oOmero obpazoBanusi «buonorusy, nzydaemasi Ha 6a30BOM YpOBHE,
SBJISIETCSL 00S13aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJMSIIUM B COCTAaB MPEAMETHON o0iacTtu
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

Jlnst uzydenust Ononoruu Ha 6a30BOM ypOBHE CPEHETO 00IIero o0pa3oBaHus OTBOJAUTCS B
10 kmacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUM C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, I3CTETUKONM u mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4yHOU KapTuHbI Mupa. CucTemMa OMOJIOTHYeCKUX HayK.

MeTop1 TO3HAHUS KUBOM MPUPOIbI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KIJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumnu:

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

Tabmuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON PUPOIBI.

Tema 2. 7KuBble cucTeMbl 1 UX OPraHU3AIHSA.

XKuseie cucrembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus: Omonornu. OTIHdYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OumocucteM M HMX pazHooOpasue. YPOBHU OpraHu3aluu OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
AKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmupel u cxembl: «OCHOBHBIE MPHU3HAKU KU3HU», «YPOBHU OpPraHHU3alUU >KUBOU
TIPUPOIBI.

O6opynoBanue: moaens Mosiekyinl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

@yHKIMK BOJABl W MHUHEpPAJbHBIX BellecTB B kierke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHune 0elKoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHnmble
U 3aMEHHUMbIE AMHMHOKHUCIOTHL. AMHHOKHUCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAs, TPETUYHAs] M UYETBEPTUYHAA CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKINN OETKOB.

®epMeHTHl — Ouonornueckue KaramuzaTopbl. CTpoeHHe ¢GepMeHTa: aKTHBHBIA ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Otmianuus  (EpMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30Kcupu003a), AucaxapHibl (caxaposa,
JIaKTO3a) W TMOJHMcaxapuibl (KpaxMmani, TJIMKOTeH, MeJIono3a). buonornyeckue QyHKIUU
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPOGDHOOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JTUMHAOB KaK
VCTOYHUKOB DHEPIHH.

Hyxneunoseie kucinotel: [JHK u PHK. Hykieotuabl — MOHOMEPHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne um ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[uronoruss — Hayka o kiuerke. Kiierounas Teopus — mpuMep B3aUMOJCHCTBUS UACH U
(GakTOB B HAYYHOM MO3HAHUHU. MeTO/1bI U3y4eHUS KIETKH.



Knetka kak nenoctHas xuBasi cuctema. OOmiye npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapat, CHCTeMa CUHTe3a Oeka.

Tumbl KIETOK: JyKapHOTHUECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOSHHS
npokapuotuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUYECKON KIIETKU.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIC CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, TIMKOKAIUKC, WX (YHKITUH.
[Tna3maTtudeckas MeMOpaHa, e€ cBoicTBa W (QyHkmuu. [luTommasmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTUL.
Bune mactua. HememOpaHHbIe OpraHOU B! KIETKU: PHOOCOMBI, KIIETOUHBINA HIEHTP, IIEHTPHOJIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BritoueHus.

SAnpo — perynsaTopHslif eHTp Ki1eTku. CTpoeHue spa: saepHas o000uKa, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumMu:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOJIEY,
«PacrnpenesnieHre XMMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuer u cxembl: «llepuonnyeckas TabmuIa XUMHYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl ATD», «CtpoeHne 3ykapruoTHYECKOn
KieTkn», «CTpoeHue XKHUBOTHOM KieTku», «CTpoeHue pacTUTENbHOW KieTKkn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAb», «JIMnuas».

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPEINapaThl PACTHTEIIbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabora Ne 1. «M3yueHue CTpOECHHs KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax U Ux OIMHCAHHUE.

Tema 4. /KuzHeneATeJIbHOCTDH KJIETKH.

OOmeH BemiecTB, WIM MeTa0OMU3M. ACCUMWIAIUS (TUJIACTHYECKUM OOMEH) u
JTUCCUMUIIALINSA (PHEpreTuuecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Ponb
3aKOHOB COXPaHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHN METabOIU3MA.

Tunber oOMeHna BemiecTB: aBTOTPOGHBIN U reTepoTpodHbiii. Pons pepmMenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBass (a3el ¢dotocuHTe3a. Peakimum (GoTocuHTe3A.
DddexTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A /IS KU3HH Ha 3emiie. Briusaue ycnoBuit
cpenbl Ha POTOCHHTE3 U CIIOCOOBI MOBHIIICHUS €r0 MTPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEMOCHHTE3UpYIIIUe OakTepuu. 3HAUCHHE XEMOCHHTe3a ISl KU3HU Ha
3emue.

DHepreTuyecknii oOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBIACICHHE U
aKKyMYJINPOBAaHME SHEPTUU B KJIETKE. DTarbl 3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCII€HHE, WIM  KJIETOYHOE JibixaHue. OKHUCIUTENIbHOE
docdopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.



Peakimun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmarus u JHK. Peamuzamus
TreHeTH4ecKoi nHpopMau B KieTke. ['eHeTHueckuil Ko u ero cpoiictBa. TpaHCKpUNIus —
matpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Heknerounsie Qopmbl ku3HM — BHpYChl. Mcropuss oTkpeiTus BupycoB (/. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KM3HEHHOTO IHKIIA BUPYcoB. bakTepuodaru. boneznn
pacTeHU, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMBIC BUpYCcaMU. Bupyc UMMyHOIEPUITUTA YETOBEKA

(BUY) — Boszoymurens CIIM/la. OOpartHas TpaHCKpHUIIUsA, peBepTa3a W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA.
JdemoHcTpaumuu:

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

Tabmupr  u cxembl: «Tunel  nutanus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTnueckuii oomMen», «Xmopormiact», «Dorocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢yHKIMOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuit kox», «Bupyce,
«bakrepnotdarn», «Crpoenne wu sku3HeHHBIH 1wmka Bupyca CIIWJla, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

O6opynoBanue: monenu-anmuukanuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
Oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHOKeHHe M MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uKi, WM KU3HEHHBIM UK kieTku. MHTepdaza m mwuros. Ilponeccsl,
nporekaromue B untepdasze. Permnmukanus — peaknus marpuunoro cunteza JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuoTuil. JMIUIOMIHBIM U TaruIOUIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxonsdiiyue Ha pasHbIX
CcTausgIX MUTO3a. Bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MojioBoe. Buapl Oecrnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIOpOOOpa3oBaHueE,
BEreTaTUBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKIIMH.

[TonoBoe pa3MHOXEHHE, €r0 OTIAUYUS OT OECoI0ro.

Meiio3. Cragun meitosza. Ilpoueccsl, mpoucxopsmue Ha cTaausx meioza. IloBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbIC M 3HaYEHUE MEN03a.

["amerorenes — mponecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [1o/10BBIE *Kene3bl:
CEeMEHHUKU M sU4YHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo3ouf,
AlIeKIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpPOEHHs SIHLEKIETOK |
criepmaro3onoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIIBHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHAIBHOTO Pa3BUTHS Y TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIEHUE, TacTpyJsLus,
opranorenes. IloctamOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIMYuMHO4YHOE). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 IIBETKOBOIO PACTEHUS: CTPOEHUE CEMEHM, CTaJUU
pa3BUTHS.

JdemoHcTpaumnu:



Tabmuip! u cxembl: «DOpMBbI pa3MHOKEHHUS OPTaHU3MOBY, «/IBOWHOE OTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE pPACcTeHUN», «JlelleHne KIIETKU
Oaktepuit»y, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIleTOUHBIA LUK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUN OHTOIECHE3A).

OOGopyznoBaHue: MHKPOCKOI, MUKponpenaparbl «CrepMaTo30MAbl MIIEKOMHUTAIOLIETOY,
«Siueknerka wmuiekonuTarouiero», «KapuokuHe3 B KJIETKax KOpelIKa JyKay, MarHUTHas
Moenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlaGopaTopHble H NpaKkTHYeCcKHe PadoThI:

Jlaboparopuas padora Ne 2. «Habmoienue MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOMpEIapaTax.

Jlaboparopuas pabora Ne 3. «l3yueHue CTpPOEHHS TMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciieicTBEHHOCTb M U3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTtuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOrMM M
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuiCKUX U 3apyO0eKHBIX YUEHBIX B pPa3BUTHE
FeHeTUKU. MeToabl TEeHETUKH (THUOPHUIIONIOTUYECKUHM, UUTOTeHETHYECKH, MOJEKYISIpHO-
reHeTudeckuii). OCHOBHBIE T€HETUYECKHE MTOHATHUS. | eHeTnyeckass CHMBOJIMKA, UCIIOJIb3yeMast B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAcJEeAOBaHWS  INPU3HAKOB, ycTaHOBIeHHble [.  MeHaenem.
MounorubpunHoe cKkpelBaHue. 3aKoH eIMH0-00pa3us ruOpuI0B repBoro nokosnenus. [Ipasuno
JOMUHUPOBAHUS. 3aKOH pacuHIeIuieHus Tpu3HakoB. [mmore3a uwcrtorel ramer. [lomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurubpunHoe CKpemMBaHHME. 3aKOH  HE3aBUCMMOTO  HACJEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHYeCKHEe OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAIU3UPYIOLIEE CKpeIlMBaHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEIIMBAHUS TSI ONIPEACIICHUsI TEHOTHIIA OCOOH.

CuenneHHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cremieHHOMY
Hacje10BaHHI0 TeHoB. HapyllieHue clenyieHnsi TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAasI TEOPHS HACIEACTBEHHOCTH. | eHeTHYeCKre KapThl.

I'eneruka mona. XpoMOCOMHOE OIpe/ieleHHe 10J1a. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie W reTeporaMeTHbie OpraHuW3Mbl. HacnmemoBaHue TPHU3HAKOB, CIETUICHHBIX C
IOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpefbl
B HEHACIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuanvonsslil psa u BapuanvoHHas kpuas. Hopma peaknuu npusHaka. KonnyecTBeHHbIE 1
KaueCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYHBOCTH.

HacnencTBenHas, Wi reHOTUNWYECKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 u moJIOBOM mporecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHas
M3MEHYHBOCTh. Kitaccuukaiys MyTanuii: TE€HHBIE, XpPOMOCOMHBIC, T€eHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
n3MenunBocty H. . BaBuiosa.

BresinepHas HacneCTBEHHOCTh U U3BMEHUUBOCTb.

I'enetuka wyenoBeka. Kapuwotun uyenoBeka. OCHOBHBIE METOAbI T€HETHUKH YEIOBEKa:
TeHealoTUYeCKUi, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-
reHetudyeckuil. CoOBpeMEHHOE OIpeAelieHUEe TEeHOTUIIA: TOJHOT€HOMHOE CEKBEHHPOBAHME,
TeHOTHIUPOBaHKWE, B ToM yucie ¢ nomorpio [1[P-anamm3a. HacnencrBenHsie 3aboseBaHus



yelloBeKa: TreHHble Ooyie3HH, OO0JIE3HHM C  HAcJIeACTBEHHOM  MpPeIpacloiokeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIE MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oone3nell. MeauKO-reHeTHUeCKOe KOHCYJIbTHPOBAaHHE. 3HAYCHHE MEAMIIMHCKOW T'€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuiios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEHIMBAHUE U €ro LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacIIeIyIeHUs] M €ro IMTOI€HETUYECKass OCHOBa», «3aKOH YHUCTOTHI TraMeT»,
«durunOpunnoe ckpeunmBanuey, «l{uTomorndeckne OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3zauMozaeicTBue aluieNbHBIX T€HOBY, «I €éHeTHYeCcKue KapThl PaCTEHUM, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACJIEAOBAHMS, CLEIUIEHHOTO C II0JIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOauduKamumoHHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymnm KpoBu», «MyTalmoHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Monenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomaHoe
JOMHHHpOBaHHE», «/lurunbpuanoe ckpemmBanue», «llepekp€cT XpomMocom», MHKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu GopMbl KpbUILEB U OKpacKu Tela), repdapuit
«I"opox MOCEBHOW.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparopuas padota Ne 4. «M3ydeHre MOAHUPUKAITMOHHON H3MEHYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

Jlaboparopuas pabora Ne 5. «Ananmu3 wmyramuil y Jpo3ouibl Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTrueckas padota Ne 1. «CocraBineHue v aHaiau3 poAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUM.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeIeKINH U AoMecTukanus. Yuenne H. U.
BaBunoBa 0 MEHTpax MNPOUCXOXICHUS W MHOro00pa3us KyIbTYpHBIX pacTeHui. LleHTpbl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IIITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MaccoBbIi U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacTeHuil u XUBOTHBIX. OlIeHKa dKcTephepa. bIN3KOpPOACTBEHHOE CKpEIUBaHUE — MHOPUIMHT.
Yucras nuHusA. CkpemmuBaHMe YUCTBIX JHHUW. ['erepo3uc, wumum TUOpHIHAs CHIIA.
Hepoacteennoe ckpemmuBanue — ayrOpuauHr. Otnan€éHHas rubpuauzanus U e€ yChexw.
NcKkyCcCTBEHHBI MyTareHe3 W MOJYyYECHHE MOJIUIIOUIOB. JOCTMIKEHHMS CEJIEKUHUH PaCTEHUI,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHomorus Kak oTpaciib NPOU3BOJCTBA. ['€HHas WH)KEHepus. ITambl CO3JaHUs
pexomOunanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Knetounsie
KyIbTypbl. MUKPOKJIOHATEHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOMIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHE M JTH4eckue mpobremsl. MO -
TeHETUUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCTpauu:

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

Tabmuiel U cxeMmbl: kKapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTOOOpa3usl KyIbTYpPHBIX
pacteHuit», «llopoabl JOMalIHUX >KMBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzarus», «Paboter akamemmka M. @. WBanoBay, «llomummongus», «OOBEKTHI



ouorexHonorun», «Kinerounsle KylnbTypbl U KIOHHUpOBaHUEY», «KOHCTpyHpoBaHHE U HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYISDKH IUIOIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIbTYPHBIX COPTOB
pacteHuit, repoapuii «CelbCKOX03sHCTBEHHBIE PACTCHHUS.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

OKckypceusi, BUIEo3KCKypeusi «OCHOBHBIE METOJbI U JIOCTHIKEHUS CENEKLUU PAacTeHUN U
KMUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAHIUIO, TNIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBINA Y4acTOK, B
TEIUTMYHOE X035CTBO, JTa00PAaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA TMPOT'PAMMBLI 110 BUOJIOTI'MH
HA BA30BOM YPOBHE CPEJJHET'O OBIIIET'O OBPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIUYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPECAMCTA «buomxorusy BbIJICIICHbI
CIICYIOIAE COCTABISAIOIINE: OCO3HAHME OOYYAIOIIMMHUCS  POCCHHUCKONH  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO,
HaJIMYUEe MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJACTBOBATHCS B
CBOCM  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTaHOBKAMH, TPUCYHIUMH  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUsA, HaJM4Me SKOJIOTHYECKOro IPAaBOCO3HAHMS, CIIOCOOHOCTU
CTaBUTH LCJIU U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIngHocTHBIE pE3yiabTaTbl OCBOCHUA IMPEAMCTA «buonorusa» JOCTUTaKOTCA B CIAUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMHU TOBEIECHUS M CIOCOOCTBYIOT MpPOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTHUS, PA3BHUTUA BHYTpeHHGﬁ no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXCHUSI K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJIEHHIO, B3aHMHOTO
YBaXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE PE3YyIbTAaTbl OCBOCHUS yT~IG6H01"O npeamMeTa «buomorusy AOJDKHBI OTpaXXaTb
TOTOBHOCTh M CHOCOOHOCTH O0yYaroluXcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTH B IPOLECCE pCain3allii OCHOBHBIX
HAIPaBIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHMSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIIMK  OOY4YalOIIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakK€HHWE 3aKOHa U
MIPABOIOPAIKA;

TOTOBHOCTH K COBMECTHOU TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpXU CO3JaHUU y‘-Ie6HI)IX ITPOCKTOB,
pPEIICHUN yqe6HBIX U I1I03HaABAaTCJIbHBIX 3a/1a4, BBIITIOJIHEHN OMOIOrNYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3HMIIMIO MO OTHOIIEGHUIO K SBIICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTBIBATH B CBOUX )IefICTBHHX HeO6XO}II/IMOCTL KOHCTPYKTUBHOI'O
B3aI/IM0,ZleI\/IICTBI/I$I J'IIO)ICfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU IEHHOCTAMU U COLIMATIbHBIM
MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IIPOIECCE COBMECTHOI'O BBHINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W UCCIEIOBATEIbCKUX 3aJlad, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYpPY, IPOLIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JocTXKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OMOJIOTUY, TOHUMAaHUS 3HAYEeHUs OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTh K CITY>K€HUIO U 3auuTe OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ’THUYECKOTO TTOBEICHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHATUS [IEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

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

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

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnUTAHHS, (POPMHPOBAHUS  KYJIbTYPbl 30POBbSI M
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370POBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3UYECKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE IIEHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aTKOTOJIs,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH U  CAMOCTOSTENHHO  BBIMIONHATH  TaKYIO
JIeATETbHOCTb;



MHTEpEC K pa3iuyHbIM chepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKCHUU BCEU
JKU3HH;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
IIOCTYIKOB M OLIEHKU UX BO3MOXKHBIX IIOCJIEACTBUN JJIs1 OKPYXKAIOLIEN CPebl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelleHUU MNPoOJeM, CBA3aHHBIX C PALMOHAIBHBIM IMPUPOAOIOIB30BAHUEM (COOIIOICHNE
IpaBUJl MOBEICHUS B INPUPOJIE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUS B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEeM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTHYECKHE IMOCIEACTBUS MPEITPHUHIUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIUYUE PA3BUTOIO HKOJOTUYECKOTO MBIIIEHUS, SKOJOTHYECKOM KYyJIbTYphl, OIbITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM IPAaKTHKE, TOTOBHOCTU K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJIOTHUECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHA HAyKM U  OOIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHaliore KyJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEpUICHCTBOBAHUE A3bIKOBOIM M UNTATENIbCKON KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOTI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M oOO0IlecTBa, B IO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJIOTMHU JUIsI COBPEMEHHOM IMBHIM3AIMU: OOeCTIeUeHUs
HOBOT'O YPOBHS pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX MPOoOsIeM U oOecreueHus nepexoia K yCTOH4YMBOMY Pa3BUTHIO, PalliOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 00l
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuaroumxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpYXKAloIIero MUpa M MPOUCXOIAIIMX B HEM H3MEHEHUH, YMEHHE JeNaTh O0OCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW AEATEIBHOCTH, TOTOBHOCTh OCYILIECTBIISTH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAaHHA 1O OHOJOTMM B COOTBETCTBHH C >KM3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATHI

MertanpeaqmeTHble pe3ysbTaTbl OCBOEHHUS ydyeOHOro mpeamera «buosorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXmpeMeTHbIE) 00LIeHayYHbIe TIOHATHS, OTPAXKAIOLINE HEIOCTHOCTh HAYYHOH KapTHHBI MUpPa
U cnenu(uKy METOAO0B MO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHHE, NPOILECC, CHCTeMa, HAayuHbId (DaKkT, MPUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HAONI0eHUe, U3MEpEeHHUe, SKCIEPUMEHT M JpPYrux), YHUBEpCalbHbIE
yueOHble JeiCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (HYHKIMOHATBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYarolIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble ACHCTBUS B IO3HABATENbHON U
COLIMAJIbHON ITPAKTHKE.

MeranpeameTHble pe3ysibTaThl OCBOEHUS IMPOrpaMMbl CPEIHEro oouero odpa3oBaHus
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NpUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPacCKpbIBaThb CMBICT OHOJIOIMYECKHX
MOHITUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKK, YCTAHABIUBATh CBS3H C APYTUMU NOHSITUSIMHU);

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHM HX JOCTHUKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMUYECKUE MOHATUS s OOBsCHEHHs (AKTOB U SIBICHUH >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

INPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBSA3EH U
OTHOIIIEHUN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMM PAa3HOTO PoOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUs MPOOJIeMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBATb W BBIIOJHATH pPabOTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:



BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB I103HAHUS;

UCIOJIb30BaTh PAa3jMyYHbIE BHUABI ACSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBINH THIT MBIIUICHHS, BIAJETh HAYYHOU TEPMUHOIOTHUEH, KIIIOYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
runore’y e€ peuieHusi, HaxOAuUTh AapryMEHTHhl IS JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

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

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JICHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC HJEH, MNpPEUIaraTh OPUTMHAIBHBIC TOJAXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEKCTe y4yeOHOro mocoows,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTHYECKUX CIIOBApsSX M CHPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampoChl M TNPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3IUUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHYIO (OpMYy NpeACTaBICHUS OHOIOrMYECKOM
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLyell: TPUMEHATh XUMHUYECKUe, (PU3MUecKue M MaTeMaTH4ecKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMH:

1) obenne:

OCYIIECTBIISITh KOMMYHHUKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B JHAllore
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIbHO BBINIOJHEHHUs TMpeaiaraeMoil 3ajay, Y4YMThIBaTb MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHANIOra WIN JUCKYCCUN);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMAT4aTh KOHQIUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIEHHS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
dbopM B3auMOAEHCTBUSI TP PELICHUH yueOHOU 3a1auu;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 110 €€ INOCTUIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, PACHPEACISATH POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOI paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeasiaraTh HOBbIE IPOEKTHI, OLIEHMBATh HJAEH C MO3ULUUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABIECHUS NpoOJieM M HX pelIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKaroIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

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

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PELICHHUS 110 UX CHIKEHUIO;

IMPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3ULMU APYrOro 4eIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieru(uuecKkue st yaeOHOro mpeamera «buonorusy HaydHbIE 3HAHHS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEPHPETAMUd U IPeoOpa3OBaHUIO 3HAHWM, BHJbI
JEeSITeIbHOCTH 1O IMOJYYEHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBIX >KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouosiorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 ToJaM 00yUeHHS.

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

c(OPMHUPOBAHHOCTh 3HAHUM O MeCTe W pPOJU OUOJOTMM B CHUCTEME HAay4yHOTO 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA [T PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHITHUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3M (0OOMEH BeIeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOHM3BE/IECHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHuE wu3jiaraTb OHOJOTHMYECKHE TEOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
[EHTpaJlbHasl JIoTMa MOJeKysipHOoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. WU.
BasuiioBa) u yueHus (0 eHTpax MHOT0OOpa3us U MPOUCXOKIEHHUS KyIbTypHBIX pactenuit H. 1.
BaswuiioBa), onpenenars rpaHuilbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alus M TMPOBEJEHHE OUOJOTHYECKOro
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIIOTE3bl, BBIIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOPU U 3aKOHOB, YMEHHE JI€TIaTh BEIBOJBI HA OCHOBAHUU IIOJIyY€HHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYLIECTBEHHbIC IPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U JYKApHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpeBpalleHys] YHEPruu B KIETKe, (POTOCHHTE3a, IMIACTUYECKOIO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MEWO03a, OILUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIBLHOTO PAa3BUTHUS
opraHusma (OHTOIeHe3);

YMEHHE MPUMEHSATH MOJY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBbS OKPYXKAIOIIUX JIIOJIeH, COOMIONEHUS HOPM



TPaMOTHOTO TOBEACHHUS B OKpYXalomled NPUPOTHON cpele, MOHMMaHHE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui pallOHAIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE pemaTh >JeMEHTApHbIE TEHETHYECKHE 33Ja4d Ha MOHO- W JUTHOpUAHOE
CKpEIIMBaHKE, CLCIUICHHOE HAcle0BaHHEe, COCTABIATh CXEeMbl MOHOTHOPHIHOTO CKPEIMBAHUS
JUTS IpeJICKa3aHMsl HAaClIe0BAaHUs IPU3HAKOB Y OPTraHU3MOB;

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

yYMEHHE KPUTHYECKH OLIEHUBATH W HHTEPIPETUPOBATH HH(POPMAIHIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PA3IMYHBIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAINH, HAYYHO-TIONYJISIPHBIE MaTepUAIIbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIEeJ0BaHUN B OMOJIOTUH, METUIIMHE, ONOTEXHOJIOTHH;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBICE M YCTHBIE COOOLIeHHUs, 00001mas
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue pasnesion ]| TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
1 buonorus xak Hayka 2 bubanorexa LOK
https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 bubmmorexa LOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubmorera LoK
https://m.edsoo.ru/7f41c292
4 KuzHenesreabHOCTb KJIETKH 6 bubmotexa HOK
https://m.edsoo.ru/7f41c292
5 Pa3smHOMXeHue 1 MHANBUIYaIbHOE pa3BUTHE 5 9 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTH " H3MEHYHUBOCTD 8 3 Bbubnuoreka LHOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknus OPraHU3MOB. OcHOBBI 3 bubnmnoreka HOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubnmmoreka HOK
8 Peseparioe Bpess 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 6



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIe HU(POBHIE
Ne i/ Tema YpoKa Beero K()HTp()ﬂ],HLIe HpaKanecKHe oﬁpasoBaTe.ﬂbnme
padoThbI padoTbI pecypchl

bubnuoreka LHOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
2 MeTo/1b1 TO3HAHUS )KUBOW TIPUPOIBI 1 bubanorexa LHOK
https://m.edso0.ru/863e6122
3 buonornueckue cucrtembl, IPOLIECCH U UX 1 bubnunoreka HOK
U3yUYCHUE https://m.edso0.ru/863e6564
4 XuUMUYECKHM CcocTaB KJICTKHM. Boma u 1 bubnuoreka LHOK
MHUHEPaJIbHBIC COJIU https://m.edsoo0.ru/863e674e
5 benxu. CoctaB u cTpoeHue 0enkoB 1 bubamorexa LOK
https://m.edso0.ru/863e6b72
6 depMeHTHI — Ouonoruueckue 1 bubnmnoreka HOK
KaTaJM3aToPbl https://m.edso0.ru/863e6b72
bubnuorexa OK
! YraeBozet. Jlumm e 1 https://m.edsoo.ru/863e];870
8 Hyxknennoseie kucnorsl. ATO 1 ﬁ::g:j;;:é;ioo. (/36 3egdo’51(<:
9 Hcropuss u MeTOObl H3YyYEHHs KIETKU. 1 bubnuoreka HOK
Knerounas Teopust https://m.edso0.ru/863e6e88

10 KieTka xak nejocTHas »KUBasg CUCTEMA 1
11 CrpoeHue  PyKapUMOTUYECKOM  KIIETKH. 1 1 bubnmnoreka HOK

JlaGopatopnas pabora Ne 1 «M3yueHue

https://m.edsoo.ru/863e6ff0
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CTPOCHHUSI KJIETOK pacCTeHUH, >XUBOTHBIX,
rpuboB U OakTepHuil Moj MUKPOCKOIOM Ha
TOTOBBIX MUKpoIpenapaTax u ux

https://m.edso0.ru/863e716c¢

OTICaHUE»

12 OOMeH BelIeCTB W METa00IU3M buomiorexa HOK
https://m.eds00.ru/863e766¢
bubnuoreka LHOK

13 Potocmires. Xemocurres https://m.edso0.ru/863e7c98

14 DHepreTuveckuii o0OMeH bubanorexa LHOK
https://m.edsoo.ru/863e7aae

Kuznennelii  1mukn  kiaeTkd.  JleneHue

15 | «dtatmoncnme s » nomr now bbmorea 110K
Kopenka nyKa i OTOBLIX https://m.edso0.ru/863e7dc4
MHUKpOIIpernapaTax»

16 buocuntes Oenka. Peaknuss maTpudHOro bubnmnoreka HOK
CHHTE3a https://m.eds00.ru/863e796e

17 Tpancnsamnus — 6uocunTe3 O6enka bubamorexa LOK
https://m.edso0.ru/863e796e

18 Hexnerounslie GopMbl )KU3HU — BUPYCHI BH6H_HOTeKa LOK
https://m.eds00.ru/863e7540
bubnmmoreka HOK

19 dopMbl pa3MHOKEHHSI OPraHIU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e

. bubnuoreka OK

20 Meitos https://m.edsoo.ru/863el71f4a

21 OOpazoBaHue U pa3BUTHE MOJOBBIX KIETOK. bubnuoreka HOK

OmnnonorBopenue. Jlabopatopuas pabota

https://m.edso00.ru/863e81h6
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Ne 3 «M3yueHne cTpoeHHS MOJIOBBIX KIETOK
Ha TOTOBBIX MUKPOIIPENapaTax»»

22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LOK

https://m.edso0.ru/863e8436

93 ['enetnka — Hayka O HAcCJIEICTBEHHOCTU U Bubianoreka HOK
HU3MEHYMBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HacJeA0BaHUS bubnmoreka HOK

24
[PHU3HAKOB. MOHOTHOPHIHOE CKPEIIMBAHUE https://m.edso0.ru/863e8878
Jurnbpuxoe CKpELIUBaHHUE. 3aKoH bubmmoteka HOK

25
HE3aBHCUMOT'0 HACIICIOBAHUS PU3HAKOB https://m.edsoo.ru/863e89a4

26 CuerieHHOE HaclleZJOBaHUE TPU3HAKOB bubanorexa LOK

https://m.edso0.ru/863e8c60

97 I'eneruka nona. HacienoBanue npu3HaKoB, bubnuoreka LHOK
CLETUICHHBIX C II0JIOM https://m.edso0.ru/863e8c60
N3MeHUYnBOCTb. Henacnencrennas
n3MeHuuBOoCTb. JlabopaTopHas pabota Ne 4.

N3yuenne MOAU(PUKATTOHHOMN bubnmnoreka HOK

28
U3MEHYHMBOCTH, MOCTPOCHHE https://m.edsoo.ru/863e8efe
BApUALIMOHHOTO psila YW BapHUAIIMOHHOMN
KpHUBOW»

Hacnencreennas U3MEHYHUBOCT.

29 Jlaboparopnast pabora Ne 5. «Ananus bubnuorexa HOK
MyTanuid y JApo30GMIbI  HAa TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTpernaparax»»

I'eneruka 4enoBeka. IIpakTuueckas
30 padora Ne 1. «CocraBieHne U aHaU3 bubnmnoreka HOK

POOOCIOBHBIX YCIIOBCKA».

https://m.edso0.ru/863e8d78
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PesepBHblii  ypok. OOoOmienue mo Teme

31 «HacnencrBeHHOCTE W W3MEHYUBOCTH 1
OpraHU3MOBY
32 Cenexius Kak HayKa M MpoIiece 1 bubmmorexa LHOK
https://m.edso00.ru/863e9214
33 Metonabl u TOCTHKEHUS CEJIEKIINHU 1 Bbubimnoreka HOK
pacTeHuil 1 KUBOTHBIX https://m.edso00.ru/863e9214
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 bubmiorexa HOK
https://m.edso00.ru/863e9336
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

buonorus : O6mas 6uonorus. 10 k. ba3oBsiii ypoBens : yueOHuk / B. M. CuBornasos, U.

b. Aradonoga, E. T. 3axaposa. — 4-¢ usn., crepeoruit. — M.: JIpoda, 2017. — 254, [2] c: un.

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

1. MumakoBa, B. H. Meroaudeckoe mocooue k ydeobnuky B. M. Cusormaszosa, U. b.
AradonoBoit, E. T. 3axapoBoii "buonorus. O6mass 6uonorus. 10 xmacc. bazoBbiid
ypoBens'"/B. H. Mumaxkosa, 1. b. Aradonosa, B. 1. Cuornazos. - M.: llpoda, 2016. -
197, [11] ¢

2. AradonoBa U. b. buonorus: OOmias Ouonorus. basoBeiit ypoenb. 10 ki1.: pabouas
terpanpk kK yueOHuky B. M. Cupormazora, WM. b. Aradonosoii, E. T. 3axapooit
"buonorus. O6mas o6uonorus. ba3oerii yposens. 10 kmace" / U. b. Aradononra, B. 1.
Cugornasos, f. B. Korenesckas. - 7-¢ u3a., crepeotu. - M.: Ipoda, 2020. - 206, [2]

C.: un. - (Poccuiickuii yaueOHUK)

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

1. https://resh.edu.ru/

2. https://lesson.edu.ru/
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