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NNOACHUTEJIBHAA 3AIIUCKA

[Tpu pa3zpaboTke mnporpamMmbl MO OHUOJOTHMH TEOPETUYECKYIO OCHOBY [UIsl OIpeIeTeHUs
NOIXOM0B K (OpMHUpOBAaHUIO cojaepkaHus ydyeOHoro mpenmera «buonorusi» cocTaBuiIM:
koHuenryanbHbie moJiokeHusT DPI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJEH, COAEpKaHUS,
pe3ysabTaToB 00yueHUs U TpeOOBaHUI K YPOBHIO IOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHHUS 00 OOLIMX
HeNsAX W NPUHIMIAX, XapaKTePHU3YIOIMIMX COBPEMEHHOE COCTOSHHUE CHCTEMBI CpEIHEero oOIIero
oOpa3zoBanus B Poccuiickoit @enepalinu, a TakKe MOJI0KEHUs o crienudrke OMoioruu, e€ 3Ha4eHu! B
MO3HAHUM KUBOW MPUPOJBl M OOECHEUYEHUU CYIIECTBOBaHUS ueioBeueckoro oodmiectBa. CoriacHo
Ha3BaHHBIM TTOJIOKCHHUSIM, OTIpEeIeSICHbl OCHOBHBIC (DYHKITHH IPOTPaMMBI IT0 OMOJIOTHH U €€ CTPYKTypa.

IIporpamma 1o Ouosoruu Ia€T NpeacTaBleHHE O LensiX, 00 obueil crparerun oOyudeHus,
BOCIIMTAHUS U Pa3BUTHs 00Yy4YaIOIIUXCS cpeAcTBaMM yueOHoro mpenmera «buonorus», onpeaenser
00s3aTeNbHOE MPEAMETHOE COJEpPKAHUE, €r0 CTPYKTYPY, PAclpeaciieHUe IO pasfellaM U TeMmaw,
PEKOMEHAYEMYIO IIOCIIEIOBATEIBLHOCTh U3YUEHUS y4eOHOro MaTepuaia ¢ y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOIMKM 0Opa30BaTEIbHOIO IpoLiecca, BO3PACTHBIX OCOOEHHOCTEH
oOyJaromuxcs.

B nporpamMe 1o 610J10ruy TakKe YUUTBHIBAIOTCS TPEOOBAHUS K IIJIAHUPYEMBIM
JIMYHOCTHBIM, MeETanpeIMETHBIM u IIPEIMETHBIM pe3yJibTaTaM o0y4yeHHUs
(opMHPOBAHNIO OCHOBHBIX BUJIOB y4EOHO-IT03HABATEIBHOM JIEATEIFHOCTH -y4eOHBIX JCHCTBHMA
00y4aromuXxcst 0 OCBOSHHUIO COAEP)KaHUsI OMOJIOTHUECKOTo 00pa3oBaHusl.

B nporpamme no Ouosorun (10-11 xmaccel, 6a30BbIi YpOBEHb) peanu30BaH IPUHLIUIT
IIPEEMCTBEHHOCTH B U3y4eHHH OMOJIOTUH, Ojarogaps yeMy B Heil IpOCMaTpUBAETCsl HAIPABICHHOCTh
Ha pa3BUTHE 3HAHUH, CBA3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LIEHHOCTHBIX OPHUEHTAlUN JMYHOCTH, SKOJIOTMYECKOrO MBIIIICHUS, NPEICTaBICHUNA O 310pPOBOM
oOpa3e KHu3HU U OCpe)KHBIM OTHOIICHHEM K OKpYKaromed mpupoaHoil cpeae. [loatomy Hapsmy c
U3Yy4EeHHEM 001eOMOI0rMYeCKUX TEOPUH, a TaKKe 3HAHUN O CTPOCHUHU JKUBBIX CHCTEM Pa3HOTO paHra
U CYLIIHOCTH OCHOBHBIX MPOTEKAIOIMX B HHUX IPOLECCOB B IMporpaMme HO OWOJIOTHUHM YIEJIEHO
BHHUMAaHUE HUCIIOJIB30BAHUIO MTOJIyYEHHBIX 3HAHUI B TIOBCEJHEBHOM KXU3HU JUIsl PEILIEHUS MPUKIIATHBIX
3aja4y, B TOM 4ucjie: NpO(UIAKTUKA HACIEICTBEHHBIX 3a00leBaHMI 4eJIOBEKa, MEIAHUKO-
TEHETUYECKOTO KOHCYJIbTHPOBAHUS, OOOCHOBAHUS HKOJIOTMYECKH I€IeCO00pa3HOro IOBEIACHUS B
OKPY’KaloIlled MPUPOJHON Cpelle, aHaIW3a BIUSHUA XO3AWCTBEHHOW JEATEIBHOCTH YEJIOBEKa Ha
COCTOSIHUE TIIPUPOAHBIX M MCKYCCTBEHHBIX DJKOCHUCTEM. YCHWIEHHWE BHHMMAaHHA K MPHUKIAIHOU
HalpaBJIEHHOCTH y4yeOHOro mpeamera «bHOJOTHs» MPOAMKTOBAHO HEOOXOJMMOCTHIO OOECeUeHMs
YCIOBUHM JJI pElIEHUs OJHOM M3 aKTyaJbHBIX 3aJad IIKOJIbHOIO OHMOJOrHYEeCcKOro 0oOpa3oBaHuS,
KOTOpasi Impexnosiaraer (GopMUpOBaHHE Yy OOy4yarolUXCsl CHOCOOHOCTH —aJalTUpOBaThCA K
M3MEHEHHUSIM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTIO MUDA.

buonoruss Ha ypoBHE cpemHero obOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mecto. OH
obecrieunBaeT (GOpPMUPOBAHHWE Y OOYYAIOIIMXCS TMPEACTABICHUH O HAyYHOW KapTUHE MHPa,
pacmupsier U o0oOmIaeT 3HaAHUS O XKUBOM Mpupojie, €€ OTIIMYUTENbHBIX MPHU3HAKAX — YPOBHEBOMU
OpraHM3alliil W OBOJIOIUH, CO3MaéT YCIOBUS IS TIO3HAHHUS 3aKOHOB JKUBOM TPHPOJIBI,
dbopMupoBaHus (PYHKIIMOHAIEHOW IPAMOTHOCTH, HABBIKOB 3JI0POBOTO M O€30macHOr0 o0pa3a >KH3HH,
9KOJIOTHYECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHHUS K KMBOW TIPUPOJIE U YETIOBEKY.

Bonpiioe 3HaueHne OMONOTHS MMEET TaKXKe NJIS PElICHHs] BOCIUTATENBHBIX U Pa3BUBAOIINX
3a7ad4 cpeAHero ooOmero oOpa3oBaHMs, couManu3anuu oOydaromuxcs. M3ydyenwe Owomorun
oOecrieunBaeT ycioBus JUIsi  (QOPMHUPOBAHMS  HMHTEJUIEKTYaIbHBIX, KOMMYHHKAllMOHHBIX H
WH(OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIbTYpHI, CIIOCOOCTBYET MHTETpAli OMOIOTHUYECKUX
3HAHUW C MpPeACTaBICHUSAMH W3 JPYTUX YYeOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMHH U
reorpadun. HazBaHHbIE MOJIOKEHUS O MIPeIHA3HAYEHUH yueOHOTro npeaMera «buonorusy coctaBuin
OCHOBY JUIsl ONpEICICHHS IOAXOJOB K OTOOPY W CTPYKTYPHUPOBAaHUIO €ro  COJCpIKaHUs,
IPECTaBICHHOTO B IIPOrpaMMe Mo OHOJIOTHH.



Otb6op comepxkanusi ydeOHOro mpenmera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI  KYJIBTYpPOCOOOPa3HOTO TMOJXOAa, B COOTBETCTBUU C KOTOPBIM OOYYarommecs JOJKHBI
OCBOUTH 3HAHHMS M YyMEHHUS, 3HAuUMMble A (OpMHpOBaHHS OOILIEH KyJIbTYpbl, ONpEAEIONe
aJIecKBaTHOE IIOBEJIGHHWE YeJOBeKa B OKpYXalollell MNpUpOAHON cpene, BOCTPEOOBAHHBIE B
MOBCETHEBHON JKM3HM W TPAKTUUYECKOU JesTenbHOCTH. Ocoboe MeCTO B ATOW CHCTEME 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COIePKAHUSI, KOTOPbIE CIY»aT OCHOBOMU i (hOPMHUPOBAHUSI IPEACTABICHUI
B coBpemeHHOIi ecTeCTBEHHO-HAYYHOU KapTHHE MHUPA U LIEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH,
CIOCOOCTBYIOLIMX F'yMaHU3alUKU OMOJIOTHYECKOr0 00pa3oBaHUsl.

CrpykTypupoBaHHe COAEpKaHHMS y4eOHOro Marepwala B TporpamMMmMe 10 Ouoioruu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUSI 3HAHUI 00 OTIUUYUTEIBHBIX OCOOCHHOCTSIX KUBOM
IPUPOJIBI, O €€ YPOBHEBOM OpraHM3allvy U SBONIONHMH. B COOTBETCTBHUM C 3TUM B CTPYKTYpE Y4eOHOTO
npenmeta «buosorus» B 10 kiiacce Bble/ieHbI cielylole colep:KkaTebHble JuHNU: «bronorus
KaK Hayka. MeToJbl Hay4yHOTro Mmo3HaHus», «KieTka kak Ouonormdeckas cucremay, «Opranusm Kak
OuoJsioruueckasi CUCTeEMa.

Lenp wu3ydenust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIJICHHE
00yJaIONMMMUCS 3HAHUSIMA O CTPYKTYPHO-()YHKIIMOHAILHOW OPTaHW3alliU JKUBBIX CHCTEM Pa3HOTO
paHra U nMpUOOPETCHHE YMEHHM HCIOIh30BaTh ATH 3HAHUS I TPAMOTHBIX JICHCTBHIA B OTHOIICHUU
00BEKTOB KMBOW MPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Jloctuxenue (1% U3YYEHUS y4eOHOro npeaMera «buonorus»
Ha 0a30BOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CIIEeIYIONINX 3aa4:

OCBOCHHUE 00YYAIONIMMICS CHCTEMBI 3HAHUIA O OMOJIOTHYECKUX TEOPUSX, YICHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUJIax, CITyKaIux OCHOBOI
Ut hOpMHUPOBAHUS TIPEJCTABICHUH O €CTECTBCHHO-HAYYHOW KapTUHE MHPA, O METOJaX HAydYHOTO
MO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX CUCTEM PAa3HOTO OpraHU3AINH,
BBIJIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B 00J1aCTH OMOJIOTUH, PA3BUTHE
MHTEJJIEKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B Ipoliecce aHalu3a JaHHBIX O MyTAX Pa3BUTHS B
OHMOJIOTUM HAYYHBIX B3TJISZOB, UACH U MOAXOI0B K H3YUYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS
OpTraHH3aIiy;

CTaHOBJIEHHE y OOydaromuxcs oOmed KyiabTyphl, (QYHKIIMOHAIBHONH TPaMOTHOCTH, pPa3BUTHE
YMEHHIM OOBSICHATH U OICHUBATH SIBICHUS OKPYXKAIOIIET0 MHpa KUBOW MPUPOJBI HA OCHOBAHUU
3HAHWI U OTBITA, MOJYUYEHHBIX IPU U3YYEHUU OMOJIOTHH;

(dbopMupoBaHue y 00y4aromMUXCcsi YMEHUH HILTIOCTPUPOBATh 3HAUEHHE OMOIOTUYECKUX 3HAHUH B
MPAKTUYECKON JCSITETFHOCTA YEJIOBEKa, PAa3BUTHH COBPEMECHHBIX MEIUIIUHCKAX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHWE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS YEJIOBEKOM JKHBOW TIPHUPOJIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEHW, COONOJIEHUS ITHYCCKHX HOPM IPH TPOBEIACHHUH
OMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HaHUE IICHHOCTH OMOJIOTHYECKUX 3HAHWH JUISI TOBBIMIECHUST YPOBHSI SKOJIOTHIECKOM
KYJIBTYPBI, ISl (JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

MPUMECHECHHE TPUOOPETEHHBIX 3HAHWH W YMEHWH B TIOBCEIHEBHON JKWU3HU JUIS OIICHKH
MOCIIEACTBHIA CBOEH AESITENFHOCTH TIO OTHOIIICHHUIO K OKPYKAIOIIEH cpelie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOIOIeHNE Mep TPODUITAKTUKU 3a00JIEBaHUN.

B cucreme cpemgnero obmiero obOpazoBaHusi «buonorums», mzydaemas Ha 0a30BOM YPOBHE,
SIBIISIETCS  00s3aTebHBIM Yy4YEOHBIM MPEAMETOM, BXOMAAIIMM B COCTaB IMPEIMETHOW oOmacTu
«EcTecTBeHHO-HAYYHBIC TIPEIMETHI.

OO0111ee Y4ncI0 YacoB, peKOMEHIOBAHHBIX TSl U3y4YEeHHs OMOJIOTUN — 68 4acoB: U3 HUX
B 10 xmacce — 34 ygaca (1 gac B Hezemio).

C yuerom KajeHAapHOTo yueoHoro rpaguka Ha 2024-2025 yuedHblii rox padouas
nporpamma B 10 k. yuutenass omosiornn Hagouanckoii FO. B. paccuntana na 32 yaca.



COJEPXAHUE OBYYEHMUA
10 KJIACC

Tema 1. buoJsiornsi kKak HayKa

buomornss  kak Hayka. CBsi3pb OHOJOTMM  C OOIIECTBEHHBIMH, TEXHUYCCKHUMHU
3. IpyrMMHU €CTECTBEHHBIMU HayKamH, (puinocodueid, STHKOU, ICTETUKON U ipaBoM. Poib Onosoruu B
(GOpMHPOBaHNN COBPEMEHHOW HAYYHOU KapTHHBI MUpa. CucreMa OMOJIOTUIECKUX HaYK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OTIMCAHNE, U3MEPECHHE,
KJaccuuKanus, MOJASITMPOBAHNUE, CTATUCTHYECKAss 00pad0OTKa JaHHBIX ).

Hemoncmpayuu:
Ilopmpemur: Y. Jlapsun, I'. Mennens, H.K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabnuysl u cxemol: «MeToAbl TO3HAHUS KUBON TPUPOIBI.

Tema 2. ’KuBble cucTeMbl U X OPraHU3ANUA

Kuppie cucrempl (OWOCHCTEMBI)  KaK TPEIMET H3YYCHHS ouonoruu.  OTianume
YKUBBIX CUCTEM OT HEOPTraHMYECKON MPUPOIBI.

CpoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHH OpraHU3alu OMOCHUCTEM: MOJICKYIISIPHBIH,
KJICTOYHEIH, TKAHEBBIM, OpraHu3MEHHBIM, MONYJISIIUOHHO-BUA0BOI, 3KOCHCTECMHBIHN
(OmoreoneHOTHYECKUIT ), OroChepHBII.

Hemoncmpayuu:
Tabnuyst u cxemovr: «OCHOBHBIE PU3HAKH KU3HWY», «Y POBHU OPTaHU3AINN KUBOU MIPUPOIBIY.
Obopyodosanue: moaens monekynsl JJHK.

Tema 3. XuMH4YeCKHUil COCTAaB M CTPOEHHUE KJIETKH

XUMHUYECKUI COCTaB  KIIETKU. XHUMHYECKUE DJIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpO3JeMEHTHI. Bosia 1 MUHEpasbHbIE BEILIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanue ocMoTHueckoro d6anaHca.

benku. CocraB u crpoeHue OenkoB. AMHUHOKHCIOTHI — MOHOMeEpHI OenkoB. HesameHumbie u
3aMEHUMbIE AMMHOKMCIOTHI. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJIbI
(mepBuYHas, BTOpUYHAs, TPETHYHAs M UYETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBONCTBA OEIKOB.
buonornueckue pyHKIMM OEIKOB.

®epMeHTbl — Ouonoruueckue kartanuszatopbl. CTpoeHue ¢epMeHTa: aKTUBHBIA IEHTP,
cyoctpatHas crenuduuHocTs. Kodepmentsl. Butamunbl. OTianuus (pepMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aTOPOB.

VYrineBonbl: MOHOcaxapunbl (TJIIOKO3a, pubo3a W JIe30KCHMpHO03a), aucaxapuibl (caxaposa,
JaKTO3a) U MoJcaxapuabl (KpaxMal, TIIMKOTeH, LeJIi0103a). buonornueckue pyHKIUN yrieBooB.

Jlununel: TpuraMuepuabl, ¢pocpomunuasl, crepouasl. ['napodunbHO-TUAPOPOOHBIE CBOWCTBA.
buonornueckue ¢yHkuum nunuaoB. CpaBHEHHE YTJIEBOJOB, OEIKOB M JIMIMUAOB KaK MCTOYHUKOB
JHEPTUU.

Hykneunoseie kucnorsl: JITHK u PHK. Hykmeotuabpl — MOHOMEpBl HYKJIEHHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenune un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHKuuu.

Huronorus — Hayka o kieTke. Kiierounas Teopust — npumep B3auMojaencTBUs uaen u (HakToB B
HayYHOM IMO3HAaHUHU. MeTo/1bl U3yueHUs KIETKU.

Knerka kak nenoctHas >xuBas cuctema. OOImMe NPU3HAKK KIETOK: 3aMKHYTas HapyKHas
memOpana, mosiekyinbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oenka.

Tumbl  KJIE€TOK:  dyKapHOTHUecKas W mpokapuoTruyeckas. (OcoOEHHOCTH  CTPOEHUS
npokapuoTuyeckoi kieTtku. Kierounas crenka Oaktepuil. CTpoeHHE 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTENIBHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKAa, TIJIMKOKAJIMKC, UX (QYyHKIHH.
[Ina3marnyeckas memOpaHna, e€ cBoiicTBa 1 pyHkIMH. LluTonnazma
1. eé opranouasl. OgHomemOpanHble opranouasl kietku: OIIC, ammapatr ['onbIku, JTHU30COMBI.
[TosryaBTOHOMHBIE OPraHOMIBI KIETKHA: MUTOXOHAPHUH, IIacTUAbl. IIponcxoxkneHne MUTOXOHAPUN U



wiactua. Bunel tactun. HememOpaHHbBIE OpraHOMABI KIETKH: PHOOCOMBI, KIETOYHBIM IEHTP,
LIEHTPUOJIN, PECHUYKH, )KI'yTUKU. DYHKIIUU OPraHOUIOB KJIETKU. BKIIIOueHuU .

Snpo — perynsaTopHslii HeHTp kieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kapuoriazma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIECTB B KIIETKE.

Hemoncmpayuu:

Ilopmpemeui: A. Jlesenryk, P. I'yk, T. llIsann, M. lneiiaen, P. Bupxos, . Yorcon, ®@. Kpuk,
M. Vunkunce, P. ®panxnun, K.M. bap.

Juacpammuol: «PactipeneneHre XUMUYECKUX 3JIEMEHTOB B HEXKUBOM mpupojiey», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOI MPUPOEH.

Tabnuysr u cxemor: «l[lepuogudeckast TabIUIA XUMHYECKUX JIEMEHTOBY», «CTPOCHHUE MOJIEKYJIBI
BO/b», «buocuHTe3 Oenkay, «CTpoeHHe MOJNEKYIbl Oenkay, «CtpoeHue gepmenTay, «HykienHOBBIE
kucinotsl. JJHK», «Crpoenne monekyinbl AT®y», «CtpoeHue s3ykapruoTH4YECKON KIETKn», «CTpoeHue
JKUBOTHON KJIETKN», «CTpOCHHE PACTUTEIBHOM KIIETKN», «CTpOEHHE MPOKAPUOTHUECKON KIIETKW,
«CTpoeHue siipa KIETKI», «YTIAeBOAbY, «JIMIuab».

ObopydosaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHUE MJisi MPOBEICHUS HAOIIOJICHUM,
U3MEPEHHIl, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.
Jlabopamopnvle u npakmuyeckue padomoi:

JlaboparopHast pabota Ne 1. «M3ydeHue KaTaTUTHIECKONH aKTUBHOCTH (PepMEeHTOB (Ha mpuMepe
aMUJIa3bl WIK KaTanxas3bl)y».

JlaboparopHast pabota Ne 2. «M3ydeHue cTpoeHUs KIETOK PACTCHHIA, )KUBOTHBIX U OAKTEpUi IO
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u ux OMHCAHHUE.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH

OOMeH  BemecTB, WM METaOOIU3M. AccuMuIsus (TutacTryecKuit 00OMeEH)
4. muccuMmisiLus (dHEpreTUYecKuii 0OMeH) — IBe€ CTOPOHBI €IUHOr0 mpolecca Meradbonusma. Poib
3aKOHOB COXPaHEHHUs BEILLECTB U SHEPIrUU B IOHUMaHUU MeTadoIn3Ma.

Tumnbl oOMeHa BeecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib hepMeHTOB B 0OMEHE BelecTB
Y TIPEBPAILCHUN YHEPTUU B KIIETKE.

@®otocunte3. CperoBas u TemHoBas (a3l  (dorocuHTeza. Peakuum  ¢porocuHTE3A.
O¢pdexkTuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A /ISl )KU3HU Ha 3emiie. Bausiaue
yCIOBUM  cpeapl Ha (OTOCHMHTE3 M CIOCOOBI  TOBBIIICHUS €ro MpPOAYKTUBHOCTH
y KyJIbTYpPHBIX PacTEHUI.

XeMocuHTe3. XEeMOCHHTE3UpYIolIe OakTepru. 3HaUeHnEe XeMOCUHTe3a [yl KU3HU
Ha 3eMIie.

OHepreTu4ecKuii oOMEH B  KIIETKe. Pacmiennenue BELIECTB, BBIJICTICHHE
5. aKKyMYJHMpPOBaHUE SHEPIUU B KIETKE. DTambl dHEpreTuyeckoro oomena. I'mukonus. bpoxxenue u
ero Buabl. Kucnoposnnoe okucienne, win kieToqHoe apixanue. OxucnutenbHoe GochopuirmpoBaHue.
O} PeKTUBHOCTH IHEPTETHUIECKOTO OOMEHa.

Peakniun matpuunoro cunresa. I'enernueckas nnpopmanus u JJTHK. Peanuzanms renernueckoit
uHpOpMaLUU B KJIeTKe. |'eHeTUYecKHii KOJ U ero CBOMCTBA. TpaHCKPUIILUS — MaTPUYHBII CHHTE3
PHK. Tpancasiuus — OuocunTe3 Oenka. Otambl TpaHchasnuu. KomupoBaHue aMuHOKHCIOT. Poinb
pubocom B OMocuHTE3€e OeliKa.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitus BupycoB (.M. MBanoBckwii).
OcoOeHHOCTH CTpOEHHMs] M JKM3HEHHOTO IMKiIa BHpPycoB. bakrepuodaru. bone3nu pacteHui,
KUBOTHBIX M 4YeJIOBEKa, BBI3bIBaeMble BHUpycaMu. Bupyc nmmyHnonedurnura yenoeka (BUY) —
Bo30ynutens CIIMa. OOpaTHas TpaHCKpHUILHMS, peBepTaza U uHTerpasza. Ilpodmiaktuka
pacrpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUH.

Hemoncmpayuu:

Ilopmpemuwi: H.K. Konbuos, J[.1. UBanosckuii, K.A. Tumupsizes.

Tabnuywvt u cxemvi: «Tunbsl nutausy, «Metabomm3zm», «MUTOXOHAPUSIY, «DHEPrETUUECKUN
oOmen», «Xnopomacty, «Porocunte3», «Ctpoenune JIHK», «CtpoeHune u (yHKIMOHHpPOBaHUE



reHa», «CuHTe3 Oenkay, «['eHernmueckuii kom», «Bupyce», «bakrepuodarn», «CtpoeHue u
»kn3HeHHBIH nukn Bupyca CITM/{a, 6akrepuodaray, «Permmukamms JJHK».

Obopyoosanue: Monenu-anmumkanun «Y nsoeane JIHK u Tpanckpumnimsy, «bruocunres oenxay,
«CTpoenue KIeTkn», Mojenb cTpykrypsl JJHK.

Tema 5. PasMHoOKeHHe H MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB

Knerounblii 1wk, WM OJKU3HEHHbIM 1WKI kieTku. MaTtepdasa m  mwmrto3. Ilpomeccsr,
nporekaromue B uHTepdaze. Pemmkamms — peaknus wMarpuudoro cuHresa JHK. Crtpoenwme
XpoMocoM. XpOMOCOMHBIH Ha0Op — KapuoTHM. JWIUTONIHBIN U TalJIOUIHBIA XPOMOCOMHBIE HAOOPEI.
Xpomatuasl. [{luTonornueckue OCHOBBI PA3MHOKEHUS U UHIAUBUYAJIBHOIO PA3BUTHSI OPraHU3MOB.

JHenenne kierku — muto3. Craagum muto3a. [Ipomeccel, mpoucxonsdiiue Ha pa3HbIX CTaIUAX
MHUTO3a. BHOJIOrMYECKHI1 CMBICIT MUTO3A.

[Tporpammupyemasi rudeib KIETKU — aloITO3.

@®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosioe W MmojioBoe. Buiel Oecronoro pasMHOKEHUS:
JIeNIeHHe HaJaBOE, IMOYKOBAaHHE OJHO- W MHOTOKJIETOYHBIX, CIHOpOOOpa3oBaHUE, BETE€TAaTUBHOE
pa3MHO)KeHne. VIcKycCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JIJIs1 CEIEKLIHH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Metios. Ctaguu meriosa. [Iporneccel, mpoucxosinue Ha cTaauax Meiosa. [loBegenne xpomocom
B Merio3e. Kpoccunrosep. bruosnornueckuil cMbIci M 3HaU€HHUE Mei03a.

I'amerorenes — mpouecc oOpa3oBaHHs TOJOBBIX KJIETOK Y >KMBOTHBIX. [lonoBbie Kenesbl:
CEeMEHHUKHM M sSUYHUKU. OOpa3oBaHHWe M pPa3BUTHE IMOJIOBBIX KJIETOK — Tramer (CrepMaTo30uU[,
ANIIEKIIeTKa) — crepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHHS SHMIIEKIETOK U CIEPMAaTO30MIOB.
OmnonorBopenue. [lapreHorenes.

WupuBuayanbHOe pa3BuTHE (OHTOTEHE3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHE3). DTarlbl
SMOPHUOHAIBHOTO PAa3BUTHSI Y TO3BOHOYHBIX KUBOTHBIX:
npobinienue, racTpyisius, opraHorenes. [loctamOpronanbHOe pa3BuTre. TUIIBI TOCTAIMOPHOHAIEHOTO
pa3BUTHUA: TIpsIMOE, HETpsiMoe (JIMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct m pasButue pacreHuil. OHTOreHe3 IBETKOBOIO PACTEHHSA: CTPOCHUE CEMEHH, CTaaAHuH
pa3BUTHA.

Hemoncmpayuu:

Tabauyvr u cxemvl: «DOpPMBI PA3MHOKEHHUS OPTaHU3MOBY, «JIBOWHOE OIJIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHHUil», «BereraruBHOe pa3MHOXKEHHE pacTeHUil», «JleneHue KIeTKH OakTepuii»,
«CTpoeHne MOoJIOBBIX KIETOK», «CTpoeHue xpoMocoMbl», «Kinerounsiii mukny», «Pemnukamus [JHK»,
«Muro3», «Meio3y, «llpsmoe u Hempsimoe pa3BuTHE», «l['ameToreHe3 y MIEKONUTAIOIIUX U
yesoBeka», «OCHOBHbBIE CTaJIMU OHTOT€HE3A).

ObopydosaHue:  MHUKPOCKOI, MUKpompenaparsl  «CrepMaTo30ubl  MIECKOMUTAIOIIETOY,
«Siueknerka muekonuTaronero», «KapuoknHes B KIE€TKaxX KOpEUIKA JIyKa», MarHUTHasT MOJENb-
anmukanus «Jlenenne kiaetku», moaens JTHK, moxens Meradaznoit XpoMoCOMBEI.

Tema 6. HaciiencTBeHHOCTHh M H3MEHYUBOCTH OPIaHU3MOB

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BuTusg reHeTHkd. Posib nutonmoruun
1. oMOpuoNOTMH B CTAaHOBICHHH T'€HETUKH. BKIIaq pocCHICKMX M 3apyOeXHBIX YYEHBIX B pa3BHTHE
TEHEeTUKH. MeToabl  TeHEeTUKH  (THOPUIOJOTUYECKHM, IMTOTEHETUYECKUM,  MOJEKYISIPHO-
reHeTudeckuii). OCHOBHBIE TEHETHYECKHE TMOHATHS. | eHeThueckass CHUMBOJIHMKA, HCIOJb3yeMas B
CXEMax CKpEIIMBAHUM.

3aKOHOMEPHOCTH HACIEJ0BaHUsl MPU3HAKOB, ycTaHOBIEHHbIE I'. MenneneM. MoHoruGpumaHoe
CKpelMBaHue. 3aKOH eIWHO0-00paszusi THOPHIOB MEpPBOTO MOKOJEeHHs. [IpaBuiio JOMHUHUPOBAHUS.
3aKoH paclleryIeHus: MPU3HAKOB. [ 'nnore3a yuctorsl ramer. [lonHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpumHoe  CKpeuIMBaHUE. 3aKOH  HE3aBHCHMOIO  HAcJIeIOBaHUsSI  MPHU3HAKOB.
[{uroreHeTnveckre OCHOBBI JUTHOPUAHOTO CKpEHIMBaHHS. AHATM3UPYIOIIee CKpEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIEIeHUs TEHOTUIIA OCOOU.



CueruieHHOE HacsenoBanue npu3HakoB. Paborta T. MopraHa 1o CieruieHHOMY HaclleJOBaHUIO
reHoB. Hapyuienue criensieHusi TeHOB B Pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKrEe KapThl.

I'enetuka mnoma. XpoMOCOMHOE OIpeAeieHre Mojia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbIE M T€TEpOraMeTHbIC OpraHru3Mbl. HacnenoBanue npu3HakoB, CIIETJICHHBIX C MOJIOM.

N3MenunBOCTh. BHIBI M3MEHYMBOCTH: HEHACJIEACTBEHHAss W HAcJEACTBEHHas. Ponb cpenbl B
HEHACJICACTBEHHOM  M3MEHUYMBOCTH.  XapaKTePUCTHKA  MOAU(MUKAITMOHHOW  HM3MEHYMBOCTH.
Bapuanuonsslii psin ¥ BapuanuoHHas KpuBas. Hopma peakuum npuszHaka. KojuuecTBeHHbIE U
KaueCTBCHHBIC TIPU3HAKU U X HOopMa peaknuu. CBOHCTBa MOAM(PUKANMOHHON N3MEHYHBOCTH.

Hacnencreennas, niy reHOTUIIMYECKAs!, U3MEHYNBOCTh. KOMOMHATHBHAS H3MEHUYNUBOCTh. Meiio3
W TIOJIOBOM TIPOILIECC — OCHOBA KOMOWHATHMBHOM HM3MEHUYMBOCTH. MyTallMOHHAs W3MEHYUBOCTD.
Knaccudpukanus myranuii: reHHbIE, XPOMOCOMHBIC, T€HOMHBIE. YacToTa W TPUYUHBI MYyTaIlHil.
Myrarennsie (akTopbl. 3aKOH TOMOJIOTUYECKMX pPsAJOB B HacleACTBEHHOW u3MeHumBoctH H.M.
Baswunoga.

BnesnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka wuyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJAbl TEHETUKH 4YEJIOBEKa:
TreHeAOTHYECKUN, OJIM3HEIIOBBIN, IIMTOTCHETUYECKUN, OMOXUMUYECKUM, MOJICKYJISIPHO-
reHerndyeckuii. CoOBpeMEHHOE  ONpeAeieHuEe TE€HOTUIA: IOJHOTE€HOMHOE  CEKBEHHMPOBAHUE,
TeHOTHIUPOBaHKE, B TOM uncie ¢ nomoinbio [1I[P-ananu3a. HacnenctBennbie 3a00iieBaHms Y€IOBEKa:
IreHHBbIEC 00JIC3HM, O0JIC3HHU C HACICACTBEHHOMN

MPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE Oosie3Hn. ComMaTH4YeCKue M TEeHEpaTUBHBIE MYTAaIlUH.
CtBosoBbie KiIeTKu. [IpuHnumne! 310poBoro odpasa KH3HU, NTUArHOCTUKU, TPODUIAKTUKA U JICUCHUS
TeHeTUYeCKUX Oone3Heil. Meauko-reHeTHUYeckoe KOHCYJIbTHPOBAHUE. 3HAYEHHE METUIIMHCKOM
TCHETHKY B MPEAOTBPAIICHNHN U JICICHHH TCHETHUSCKUX 3a00JICBAaHHI YEIIOBEKA.

Hemoncmpayuu:

Ilopmpemuer: T'. Mengens, T. Mopran, I'. ge ®pus, C.C. UYerBepuko, H.B. Tumodees-
Pecosckmii, H.1. BaBuios.

Tabauywvl u cxemvi: «MOHOTHOPUIHOE CKPEITUBAHUE U €TO IIUTOTCHETHUECKAasi OCHOBaY, «3aKOH
paclleruieHuss ¥ €ero IIMTOTeHEeTUYeCKass OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpuaHoe
ckpemuBanue»,  «lluTojmormdeckre  OCHOBBI ~ JUTHOPUAHOTO  CKpelIMBaHUA»,  «Meio3y,
«B3anMoJielicTBHE aJIeNIbHBIX T€HOBY», «l €HETHYECKHE KapThl PACTCHUM, KMBOTHBIX U UYEIIOBEKAY,
«I"eneruka nona», «3aKOHOMEPHOCTH HACJIEAOBAaHUS, CUEIJIEHHOTO ¢ MOoJIoM», «KapuoTuIel yenoBeka
U ’KUBOTHBIX», «Buibl muamMeHunBoct», «MoaudukanmoHHas “3MEHIUBOCThY, «HacnenoBanue pesyc-
dakTopay, «'eHeTHKa rpymni KpoBu», «MyTalliOHHAs U3MEHUUBOCTbHY.

Obopyoosanue:  Mojenu-anuiukanuu — «MoHorubpuaHoe  ckpemuBanuey, «HemomHoe
JOMHUHHUpOBaHHE», «Jlurnbpuanoe ckpemBanuey, «llepekpéct XpomMocom», MHKPOCKON H
Mukponpenapar «/Ipozoduna» (Hopma, myTranuu (QopMbl KpbUILEB U OKpAaCcKH Teja), repdapuit
«I"0pox mOCEBHOW».

Jlabopamopnsie u npakmuueckue padomol:

JlaGoparopnast pabora Ne 3. «l3yueHue pe3yJabTaTOB MOHOTHOPHJIHOIO W JAUTHOPHIHOTO
CKPEIIBAHUS.

JlaGoparopnast pabora Ne 4. «M3yueHune MoOAU(PUKAIMOHHONW HM3MEHYMBOCTH, IOCTPOCHUE
BApUALMOHHOTO Psi1a U BAPUALIMOHHON KPUBOI».

ITpakTruyeckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEIOBEKa».

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTUH
Cenexuus Kak HayKa U Ipolecc. 3apoKICHUE CEJIEKLINUN U IOMECTUKALMS. Y YEHHE
H.W. BaBunosa o 1ieHTpax MporCXOXACHUS 1 MHOTOOOpa3usi KyJbTYPHBIX PACTCHHH.
L{eHTpbI MPOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, OPOAA, IITAMM.
CoBpemeHHbIE METOABl  CceyleKuuu.  MaccoBeli M MHAMBUAYAIbHBIN 0TOOPBI



BCEJIEKIIMU PACTEHUH M KUBOTHbIX. OILlEHKa JKCTEpbepa. BIM3KOPOJICTBEHHOE CKPELIMBAHUE —
uHOpuauHr. Ymcras nuHMg. CKpellMBaHHE YUCTBHIX JMHUK. ['ereposuc, wnm TuOpuAHAs cuia.
Hepoacreennoe ckpemuBanue — ayrtopuauHr. OrganéHHas ruOpuauzanuss U e€  yclexwu.
HckyccTBEHHBI MyTareHe3 M IOJAYYECHHE TMOJIUILIONAOB. JIOCTMKEHHS CENeKUMU pPACTEHUMH,
JKUBOTHBIX 1 MUKPOOPIaHHU3MOB.

buorexHonorust Kkak oOTpaciab IPOU3BOJACTBA. ['€HHas HMHXKEHepus. OTambl CO3JaHUS
pexombunantHoi JIHK u Tpancrennsix opranuzmoB. Kinerounast HH>XeHepusl.
Kiierounsle KynbTypbl. MUKpPOKIOHAIBHOE pa3MHOXeHue pacteHuil. KiioHunpoBanue
BBICOKOIIPOJYKTUBHBIX  CEIbCKOXO35AMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE M  ITUYECKHUE
npo6isieMbl. [MO — renernuecku MOAUPHUIIMPOBAHHBIE OPTAHU3MBI.

Hemoncmpayuu:

Ilopmpemer: H.W. BaBunos, U.B. Muuypun, I'.J[. Kapneuenko, M.®. IBaHOB.

Tabauyvr u cxemwl: xapta «L{eHTPHI MPOUCXOXKIECHUS U MHOTO0Opa3Hs KYIbTYPHBIX PACTEHUN»,
«[Topoapl JOMaNTHUX KUBOTHBIX», «CopTa KYJIbTYpHBIX pacTeHui», «OTnanéHHas THOpUaH3aIisy,
«Pabotel akamemuka M.®. MBanoBay, «[lomumionaus», «O0beKTb OMOTEXHOJIOIHNY, «KieTouHble
KYJIBTYPBI ¥ KJIOHUpOBaHUe», «KOHCTpyHpOBaHHE U TIEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MYISIKH TLIOJIOB U KOPHEIIJIOOB TUKUX (DOPM M KyJIbTYPHBIX COPTOB PACTCHHIH,
repOapuii «CebCKOXO03HUCTBEHHBIC PACTCHUS.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS IMTPOT'PAMMBI
JIMYHOCTHBIE PE3YJIBTATHI
- OCO3HAHUE OOYYAIOIIUMHUCA POCCUUCKOW TPakIaHCKOW UICHTUYHOCTH — TOTOBHOCTH K

CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH,
CaMOOMPEIEICHUI0, HAIMYMe MOTHUBAllMM K OOy4YEHHUIO OHOJIOTHH, LEICHANPABICHHOE DPa3BUTHUE
BHYTPEHHUX YOCKJICHUM TUYHOCTH Ha OCHOBE KITIOUEBBIX IICHHOCTEH U
HUCTOPUYECKUX Tpaguuui pa3BuTHUs OHOJIOTUYECKOTO 3HaHUS, TOTOBHOCTH
U CIIOCOOHOCTH 00y4aroUIMXcs PyKOBOJCTBOBATHCS B CBOEH AESITEIbHOCTU LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPHUCYIIMMH CHCTEME OHOJOTHYEeCKOro 0O0pa30oBaHUs, HAIWYHE SKOJOTHYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTH IEJIN U CTPOUTH )KHU3HEHHBIE TUTAHBI.

JInuHOCTHBIE pe3yabTaThI OCBOCHHS npeameTa «buonorus» JIOCTUTAIOTCS
B  €IMHCTBE yueOHoU U BOCHUTATEIbHOU JIeATETbHOCTH B COOTBETCTBUU
TPAAUIMOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMH, HUCTOPUYECKUMH M JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMUA, TPHUHATBIMU B OOIIECTBE MpaBUJIaMH M HOPMaMU TIOBEJACHHUS M CIIOCOOCTBYIOT
MpolleccaM CaMOIIO3HaHUSl, CaMOBOCIHMTAHUSI W CaMOpAa3BUTHUSA, Pa3BUTHS BHYTPEHHEW MO3UIIMHU
JUYHOCTH, TATPUOTHU3MA, YBAKEHMSI K 3aKOHY W MPABOIOPSAKY, UYETOBEKY Tpyla H CTapiieMy
MOKOJICHUIO, B3aUMHOTO YBa)KEHHsI, OEPEKHOT0 OTHOIICHHS K KYJIbTYPHOMY HACIEIUIO U TPATUIUSAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroILIEn cpee.

JInyHOCTHBIE PE3yJAbTAaThl OCBOCHMSI Yy4deOHOro mnpeamera «buoJIOTHS» TOJDKHBI OTpa)xaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYyYaroluXxcsi PYKOBOACTBOBAaThCA CGHOPMUPOBAHHON BHYTpEHHEH
MO3UIUEH JTUYHOCTH, CUCTEMOW IEHHOCTHBIX OpPUEHTAIMii, MO3UTUBHBIX BHYTPEHHUX YOEKICHHUIA,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINeCTBa, PACHIMPECHHUE KXU3HEHHOTO
ONbITa M ONBITa JAEATEIBHOCTH B MPOLIECCE peau3allii OCHOBHBIX HAaNpaBJIICHHM BOCIUTATEIbHOMN
NeSATeTLHOCTH, B TOM YHUCJI€ B YACTHU:
rPaKAaHCKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKOM MO3HUITNH 00YUYarOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH, YBOKCHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW IEATENBHOCTH TPU CO3JaHMM YYE€OHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH OTPENENSITh COOCTBEHHYIO TMO3UIMIO TI0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM
JKM3HHU U O0OBICHATH €€;

YMEHHE YYUTHIBAaTh B CBOUX JEHCTBHUSIX HEOOXOIUMOCTb KOHCTPYKTHBHOTO B3aUMOJIEHUCTBUS
JIOJeH ¢ pa3HBIMU YOEXKACHUSIMH, KYJIbTYPHBIMH LIGHHOCTSIMHU U COIIMAJIbHBIM MTOJIOKEHUEM;



TOTOBHOCTh K COTPYJHHYECTBY B TMPOILECCE COBMECTHOTO BBHIMOJTHEHHS  Y4EOHBIX,
I03HABATEJIBHBIX U MCCIEA0BATEIbCKUX 3a7a4, YBAKUTEIBHOIO OTHOUIEHHUS K MHEHHIO OIIOHEHTOB
pu 00CYXJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJIEPKaHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

MAaTPUOTUYECKOI0 BOCIIUTAHUSA

c(hOPMHUPOBAHHOCTh POCCUUCKON Tpa)TaHCKOW HIECHTUYHOCTH, MATPHOTHU3MA, YBaXKEHHUS K
CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTH mepes, PoauHOM, ropaocTu 3a cBOM Kpail, cBo0 Poauny,
CBOU SI3BIK U KYJIBTYPY, IIPOIIOE U HACTOSIIEE MHOTOHAIMOHAILHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHHE K IMPUPOJHOMY HACICAUI0 M MaMATHUKAM IMPUPOJbI, JOCTHKEHUSIM
Poccum B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPYE;

CIIOCOOHOCTH OIICHMBATh BKJIAJ POCCUHCKHUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHOJIOTHH,
MOHMMAaHHUS 3HaYeHHsI OMOJIOTMH B TO3HAHUM 3aKOHOB MPUPOIbI, B KU3HU YEJIOBEKAa U COBPEMEHHOTO
00I11eCTBA;

ujeitHas yoexaEHHOCTh, TOTOBHOCTh K CIyXEHHUI0 U 3amuTe OredecTBa, OTBETCTBEHHOCTH 32
€ro cyns0y;

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoia; ChOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHMSI, STUYECKOTO MOBEICHUST; CTIOCOOHOCTh OLIEHUBATH CUTYAIUIO U TIPUHUMATh
OCO3HAHHBIC PEIICHUS,

OPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; OCO3HAHUE JINYHOTO BKJIAJa B
MIOCTPOCHHE YCTONYMBOTO OYYIIEr0; OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTEIISM,
CO3JIaHMIO CEMbU Ha OCHOBE

OCO3HAHHOTO MPHUHATHUS IIEHHOCTEH CEMEHHOM )KM3HU B COOTBETCTBUU C TPAJAUIIMAMHU HAPOI0B

Poccuu;

3CTETUYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUYAsi SCTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OONMIECTBEHHBIX OTHOIICHHUH;

MOHMMaHHE YMOIMOHAIBHOTO BO3/IEHCTBUS KUBOM MPUPO/IBI M €€ IIEHHOCTH; TOTOBHOCTD K

CaMOBBIPaKEHHIO B pa3HBIX BUJIaX UCKYCCTBA, CTPEMJIEHUE MPOSBIATH KaueCTBa TBOPUYECKOM

JTUYHOCTH;

(pu3uyecKoro BOCHUTAHMSA, (POPMHUPOBAHUSA KYJIbTYPbl 3/10POBbS M 3MOLHOHAILHOIO
Oslaromosyqusi:

MOHMMAaHHUE W pealn3alys 3J0pOBOro M 0€30MacHOro oOpasza KU3HU (3I0POBOE IMHTAHHE,
COOJIIO/IeHNEe THUTUEHWYECKUX MpPaBHJI M HOPM, COATaHCHPOBAHHBIN pPEXHM 3aHATHH M OT/ABIXA,
peryisipHas pu3nueckas akTHBHOCTb ), O€peKHOT0, OTBETCTBEHHOI'O
KOMITIETEHTHOTO OTHOIIEHHUSI K COOCTBEHHOMY (DU3HUYECKOMY U TICHXHYECKOMY 3/I0pPOBBIO;

MOHWMaHKE IEHHOCTH MPAaBUJI HHMBHIyaTbHOTO M KOJUIEKTHBHOTO 0€30aCHOTO MTOBEICHHS B
CUTYAIIHSX, YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHME MOCIEACTBUIA U HETIPUATHUS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aIKOTroJIs,
HapKOTHKOB, KYpEHHUS);

TPYAOBOI0 BOCIIUTAHUSA:
TOTOBHOCTB K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;
TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW M COLMAIbHOM HAIpaBJIEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TaKylO AESITEbHOCTD;
UHTEpEC K pa3iuyHbIM cdepam NpodhecCHOHAIBHOM JesITeTbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BHIOOP OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;
TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

IKOJOIrH4€eCKOro BOCriuTaHus:

SKOJIOTMYECKH II€JIeCO00pa3HOe OTHOIICHHWE K MPUPOJie KaK HCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;



MOBBIIIEHUE YPOBHSI OJKOJIOTMYECKOH KYJIbTyphbl: HIPUOOpPETEHHE ONbITa IJIAHUPOBAHUSA
IIOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECICTBUM ISl OKPY’KAIOLIEH CPEIBL;

OCO3HAaHME ITI00AILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U IyTel UX PELICHNUs;

CIOCOOHOCTh MCHOJIB30BaTh MPHOOpPETaeMbIe NMPH U3YYCHHH OWOJIOTUHM 3HAHUS U YMEHUS IPH
peleHuH MpoOJeM, CBA3aHHBIX C pallMOHAIBHBIM IMPUPOAOIOIb30BAHUEM (COOIIOIEHUE ITPABUI
IIOBEJICHUS B NPUPOJE, HAIPABICHHBIX Ha COXPAaHEHUE PAaBHOBECHS B HKOCHCTEMAax, OXpaHy BUJOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HENPUATUE NEUCTBUM, NPUHOCAILIUX BpEI OKPYKAIOWIEH MNPUPOJHOM CpENe, YMEHUE
IIPOTHO3UPOBATh HEOJAroNpUATHBIE SKOJIOTMYECKHE IOCIEICTBUS MPEANPUHUMAEMbIX NEHCTBUH U
IIpe0TBpallaTh UX;

HaJIM4UE€ PA3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, JKOJOTMYECKOW KYJIbTYpBl, OIBITA
JIeATEIbHOCTH IKOJIOrMYECKOM HAIIPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MU B II0O3HABATEIILHOM,
KOMMYHHUKaTUBHOW U COLIMAJIBHOM NPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHYECKOHN IEATEIbHOCTH
9KOJIOTMYECKON HalpPaBICHHOCTH;

LHEHHOCTH HAYYHOI'0 IIO3HAHMSA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKU ¥ OOLIECTBEHHOW IPAKTUKU, OCHOBAHHOT'O Ha IUAJIOTe KYJbTYP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOM KYJIbTYPhl KaK CpPEACTBA B3aUMOJCUCTBUSA
MEXIY JI0JIbMH U ITI03HAHWS MUDPA;

[IOHMMaHue cneuuduky OHONOTMH Kak HayKd, OCO3HaHus €€ ponu B (OPMHPOBAHUU
PaLMOHATILHOTO HAYYHOI'O MBIIUIEHUS, CO3aHUU LIEJIOCTHOTO MIPEICTAaBICHHS 00 OKPYXKAIOLIEM MUpPE
KaK O €AMHCTBE IPHUPOJbI, YEJIOBEKa M OOIECTBA, B MO3HAHUM HPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JJIsi COBPEMEHHOM IIMBHIIU3AIMH: 00€CIIEYeHUSI HOBOTO
YPOBHSI Pa3BUTUS MEAWIUHBI, CO3JIaHHE TIEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pelaTh
pecypcHble MpoOJIeMbl Pa3BUTHS YEIOBEYECTBA, IIOMCKAa IyTeW BbIXOJa U3 TIJI0OAIBHBIX
9KOJIOTHYECKUX Mpo0jeM u obecreueHus: mnepexoja K yCTOHYMBOMY pa3BUTHIO, PAaLMOHAILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpPCcOB M (HYOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B TOJYYEHUH OHMOJOTMYECKMX 3HAHUH B ILEIAX TMOBBIIEHUS OO0Iei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIIMOHAJIbHOU
IpPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoi npu U3y4eHuu OnoIoTuH;

IIOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIHOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCIIOJIb30BaTh MOJIydaeMble 3HAHUS [T aHaIu3a U OObSCHEHUS SIBJICHUN OKPY)KaIOLIETO
MHUpa U IPOMCXOJAIIMX B HEM M3MEHEHUH, yMEHUE JielaTh 0OOCHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE
Hay4YHBIX ()aKTOB ¥ UMEIOIIMXCS TAHHBIX C 1I€JIbI0 MOJy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSATEIBHO HCIIOJIb30BaTh OMOJIOrMYECKHe 3HAHUS JUIsl peleHHs poOiieM B
pEANIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HaHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH IIPOCKTHYIO H
UCCIIEI0BATEIBCKYIO NEATENBHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHMUIo,

AKTUBHOMY MOJTYYEHHIO HOBBIX 3HaHUI 110 OMOJIOTMU B COOTBETCTBHUH C )KU3HEHHBIMHU
NOTPEOHOCTAMM.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenmeTHsle pe3yabTaThl OCBOEHHS y4deOHOro mpeamera «bHONOTHsS» BKIIOYAIOT:
3HaYMMble  JUIs  (OPMHPOBAHMS  MHPOBO33PEHHUS  OOYHYAIOUIMXCS  MEXIUCIUILTUHApHBIC
(MeXTpeMeTHbIE) OOIIeHayYHbIe TMOHATHUS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa U
cneun(rKy METOJIOB IMO3HAHMSI, UCTIOJIb3YEMBIX
€CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPTHsl, SIBJICHUE, MPOIECC, CHCTeMa, Hay4HbIH (akT, NMPUHIIHUII,
TUII0TE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOPHs, UCCIIe/JOBaHUE, HAOII0IEHUE, U3MEPEHHE, DIKCIIEPUMEHT U
JpYyrux), yHUBEpcalbHbIE yuyeOHbIe eHCTBUA (MI03HABATENbHbIC, KOMMYHHKATUBHBIC, PETYISTUBHBIC),
oOecnieunBaromue GopMupoBaHue GYHKINOHATBHON IPaMOTHOCTH M COLMATBHON KOMIETESHITUH



00yJarommxcsi, CIIOCOOHOCTh OOYYaroIIUXCsl HWCIOJIb30BaTh OCBOCHHBIC MEKIUCIUIUIMHAPHEIC,
MHUPOBO33PEHYECKHE 3HAHHS U YHHBEPCAIbHBIC YUeOHBIC IEHCTBHS B MO3HABATEILHONW M CONMAIBHON
MPAKTHKE.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO  (DOPMYJMPOBATh W aKTYaIM3WpOBaTh TNpolJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPH OCBOCHHH 3HAHWH MPUEMBI JOTHYECKOTO MBINUICHHS (aHAIHM3a, CUHTE3a,
CpaBHEHUs, KjacCU(pUKAIUU, 0000IIEHNUS), PACKPBIBATh CMBICI OMOJIOTHYCCKUX MOHATHHA (BBIACTATH
WX XapaKTepHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU IMOHSATHSIMU);

OTIPENIENIATH LEH JICATSIILHOCTH, 3aj1aBasi IapaMeTpbl U KPUTEPUHU UX JTIOCTUKCHHUS, COOTHOCHUTD
PE3YNIBTATHI IEATEIBHOCTH C MTOCTABIICHHBIMHE LIETISIMHU;

HCIOJIb30BaTh OMOJOTHYECKHE MOHATHS ISl O0BsICHEHUS (DAKTOB U SBIICHUM KUBOU MPUPOIBL;

CTPOUTH JIOTMYECKHE pacCyKACHUs (MHIYKTHBHBIC, NCIyKTHBHBIC, 10 AHAJIOTHHU), BBISBISITH
3aKOHOMEPHOCTH W TPOTUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BBIBOIBI H
3aKJTFOYCHHUS,

MPUMEHSITh CXCMHO-MOJICIbHBIC CpPEACTBA JUIsl TPEACTABICHHUS CYIICCTBCHHBIX CBS3CH U
OTHOILIICHUNA B H3Y4YaeMbIX OHOJOTHYECKHX OOBEKTax, a TakKe NPOTUBOPEUYMM PA3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJIEMbl ¢ YU4ETOM aHaIM3a MMEIOIIUXCS MaTepUAIbHBIX U
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTUBHI B JICATEIHHOCTh, OIICHHBATh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIWHUPOBATh W  BBINOJNHATH pPabOTy B  YCIOBHSX PEAIBHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX TPOOIIeM.

Ba3oBble nccienoBare/bckue 1eHCTBUA:

BIIQJIETh HAaBBIKAMU Y4e€OHO-MCCIIEIOBATENbCKOW M TMPOEKTHOW JEeSTENbHOCTH, HaBBIKAMU
paspelieHuss mpoOsieM, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY ITOMCKY METOJ/I0B
PEIICHHUA MMPAKTUYCCKUX 3aaa4, IPUMCHCHHUIO PA3JIMYHBIX METOAOB IMMO3HAHUSA

HCIIOJIB30BATh PA3JIMYHBIC BUAbLI JACATCIBHOCTH II0 IMOJIYYECHUIO HOBOI'O 3HAHHA, €TI0
HHTCPpIIpCTALINU, Hp606p330BaHI/II-O U NPpUMCHCHHIO B y‘~IC6HI>IX CUTyalusx, B TOM YUCJIC IPpU CO3AaHUN
y‘-Ie6HBIX 1 COOMAIIBHBIX MMPOCKTOB,

dhopMUpOBAaTh HAYYHBIA THI MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHHOJOTHEH, KIHOUEBBIMU
IIOHATUAMHU U METOJJaMHU,

CTaBUTh H (OpMYIHpPOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BaTEeNbHON MEATEIbHOCTH U
JKU3HEHHBIX CUTYalHIX;

BBISIBJIATh IPUUMHHO-CIICACTBEHHBIE CBSI3U U aKTyaJIM3MPOBaTh 3a7a4dy, BbIIBUTATh THIOTE3Y €€
PEIICHMA, HAXOJUTh apryMCHTBLI AJId JOKAa3aTCJIbCTBA CBOUX YTBepH(HGHHﬁ, 3a1aBaTb MapaMCETpbl U
KpPUTEpUH PELICHN,

aQHAJIM3UPOBATH MOJTYYEHHBIE B XOJ/I€ PELIEHUS 337aud pe3yJbTaThl, KPUTUYECKH OLIEHUBATh UX
AOCTOBCPHOCTD, MPOTHO3UPOBATE U3SMCHCHHUEC B HOBBIX YCJIOBUAX;

JaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATh MPUOOPETEHHBIHN OIBIT; OCYIIECTBIIATh

[eJICHANTPaBICHHBIN MOUCK MEPEHOCa CPECTB U CITOCOOOB JEHCTBUS
B NMIPOECCHOHATBHYIO CPEY;

YMETH MEPCHOCUTDH 3HaHUA B TIO3HABATCIIbHYIO U TMPAKTUYCCKYIO o0OJactu
KU3ZHEACSATEIbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE UJCH, IIPeJIaraTh OPUTHHATIBHBIC TTOIXO0/IbI U PEIICHUs, CTABUTH MPOOIEMBbI U
3a/1auu, JOIMYCKAIOIINE AlIbTePHATUBHBIC PEIICHMUS.

Patora ¢ undopmaumeii:
OPHUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(OpMAIUU (TEKCTE yueOHOTO MOCOOHs, HAy4YHO-
HOMYJSIPHOM TUTEeparype, OMOIOTHYECKUX CIOBAPSIX M CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX,



B MHTEpHETE), aHAM3HPOBATh MHPOPMAITUIO PA3TUYHBIX BUAOB U POPM IPEICTABICHUS, KPUTHICCKU
OLIEHUBATh €€ JI0OCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

¢dbopMynHMpoOBaTh 3ampOCHl M MPUMEHSATh pa3lWYHbIE METOJbl TPU TOUCKE M O0TOOpe
O6uonornyeckoit nHGopMaIy, He0OXOIUMOH /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCIOJNb30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHA,
COBEpILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3JIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMAIBHYIO  (OpPMY  TPEACTABICHUS  OHOJIOTHYECKOM
nHpopmaruu (cxemsl, TpaduKy, AHArpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOe);

UCIOJb30BaTh HAy4YHBIH S3BIK B KA4eCTBE CpPEACTBA Mpu pabore ¢ OHOJIOTHYECKOU
UHpOpMaLME: TPUMEHITh XUMHYECKUE, (U3UYECKHE W MaTEeMAaTUYEeCKUE 3HAKHM ¥ CHMBOJIBI,
dopmynel, abOpeBHATYypy, HOMEHKIATYpy, WCIONB30BaTh U  NPEOOpPa3OBHIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISTHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS M 3aIUTHl HHPOpPMALKHU, HHOOPMAIIMOHHON 0E€30MacHOCTH
JMYHOCTH.

KoMMyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIE TelcTBUS
Oo0wmenne:

OCYIIECTBIISITh KOMMYHHUKAIIUM BO BCEX cdepax >KU3HU, aKTUBHO y4acTBOBATh
JIAJIOTe HITU IMUCKYCCUU TI0 CYIIECTBY 00CYKIAaeMOM TeMbl (YMEHHUE 33J1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJICHUS. OTHOCUTEIBHO BBINOJHEHHS MpEIJiaraeéMol  3aJayd, YYUTBIBaTh HMHTEPEChl U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YYACTHUKOB JIHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIC CPEICTBA OOIICHMS, MOHUMATh 3HAYCHUE COIMAJIbHBIX 3HAKOB,
NPEINOChIIIOK BO3HUKHOBCHHS KOH(DIMKTHBIX CHUTYyallMd, yMETh CMSr4aTb KOH(DIUKTBI M BECTH
HIEPETrOBOPHI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHHS M B3aMMOJCHUCTBHS, IOHMMATh HAMEPCHUS JIPYTUX
JFO/ICH, TPOSBISTH YBKUTEIHLHOEC OTHOIICHHE K COOCCEHMKY W B KOPPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHAs 1EATEIBHOCTD:

MOHUMAaTh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAaHJHOW W WHAMBHUIYyaJbHOW palbOTHl HpHU
pelieHny OMoJIOrHYecKoi mpobsieMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MPUMEHEHHS TPYNIOBLIX (HOopM
B3aMMOJIEHCTBYS NIPU pELIEHUH yueOHO! 3a/1auH;

BbIOMpPAaTh TEMAaTHUKy W METOJbl COBMECTHBIX JEHCTBHHA C y4éToM OOILIMX HMHTEPECOB H
BO3MO>KHOCTEM Ka)KJIOT0 4I€Ha KOJUIEKTHBA,

MPUHUMATD 1I€JIU COBMECTHOM JIESATEIIbHOCTH, OPraHU30BbIBaTh U KOOPJIMHUPOBAThH JEHCTBUS MO
€€ JOCTH)KEHHIO: COCTAaBJIATHh IUIAH ACUCTBHUH, PACIPENEIATh POIM C Y4ETOM MHEHHMH YYaCTHHKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIaJa U KaXJOr0 yYaCTHHMKAa KOMAaH]bl B OOIIMI pe3ynbTaT o
pa3paboTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE IPOEKTHI, OIEHUBaThb MJIEM C TMO3UIHMHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEJEHUE B PA3IMYHBIX CHUTYalMsIX, HMPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1€ CTBUSA
Camoopranuszaums:

WCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJIs BBISBICHUS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;

BI)I6I/IpaTI) Ha OCHOBE OHOJIOTMYECKHUX 3HAHUI LOCJICBBIC U CMBICIIOBBIC YCTAHOBKHM B CBOUX
JNIEUCTBUAX M TOCTYNKAaX IO OTHOIICHHWID K JKMBOM MPHUPOJIE, CBOEMY 3I0POBBI0 M 30POBBIO
OKpYKarolluX;

CaMOCTOSITENTLHO OCYIIECTBIISATh MO3HABATEIBHYIO AESITEIbHOCTD, BBISBISATH MPOOIEMBI, CTABUTH
u GopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON ACSITEIbHOCTU U )KU3HEHHBIX CUTYALIUAX;



CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIIeHUS NpoOJeMbl C Y4E€TOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacImpsATh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSBICHHUIO HIMPOKOH SPYAWLMU B PA3HBIX OOJIACTSIX
3HAHU, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CUTyallUsAM, BHOCUTb KOPPCKTHUBBI B [ACATCIbHOCTb, OLCHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIISM;

BJIa/IETh HABbIKAMHU TO3HABATENbHON pedIeKCUM KaK OCO3HAaHHUs COBEpIIAeMbIX NEHCTBUI U
MBICTTUTENIbHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAaHU, MCIIOJIB30BAaTh MPUEMBI pediiekcuu i
OLICHKH CUTYAIllH, BHIOOPA BEPHOTO PEIICHHUS;

YMCTb OLICHUBATb PUCKU U CBOCBPEMCHHO IMPUHHUMATh PCIICHHUA IO UX CHUKCHHIO, IPUHUMATH

MOTHBBI U pTYMEHTHI IPYTUX IIPU aHATHU3E PE3yNIbTaTOB JAEATEIbHOCTH.

IIpunsTHe ceds1 M APYrux:
MIPUHUMATD ce0sl, MIOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;
IIPUHUMATh MOTHBBI U a@pIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHUOKU;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

IHNPEJIMETHBIE PE3YJIbTATHI

[IpenmerHbie pe3ynbraThl ocBoeHMsl mporpammbl COO mno Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenuduueckue s ydyeOHoro mnpeamera «buosorus» HayyHble 3HAHHs, YMEHUS U
crocoObl JeMCTBUI MO OCBOCHMIO, HHTEPIPETALMU U NPeoOpa30BaHUIO 3HAHWM, BUIBI AEATEIbHOCTH
[0 MOJIyYEHUIO HOBOT'O 3HAHUS U MPUMEHEHHIO 3HAHUW B PA3IMYHBIX YUEOHBIX CUTYaIUAX, a TAKXKE B
peabHbIX KU3HEHHBIX CUTYalUsX, CBSA3aHHBIX ¢ OMojoruei. B nmporpamme mpeameTHble pe3yinbTaThl
IpeCTaBJIEeHbI 110 roJaM 00ydeHusl.

[IpenmeTHble pe3ynabTaThl OCBOEHMs yueOHoro mpeamera «buosnorus» B 10 kJacce TOKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ U pOJM OHOJOTMHM B CHCTEME HAy4yHOro 3HaHHUsA
€CTeCTBEHHBIX HAyK, B ()OPMUPOBAaHMHM COBPEMEHHOH €CTEeCTBEHHO-HAyYHOH KapTUHBI MHpa H
HAayYHOTO MHUPOBO33pEHHUS, O BKJIAJE POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeIleHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJEpKaHHWE OMOJIOTMYECKMX TEPMUHOB U MOHATUH: KHU3Hb, KIIETKa,
OpraHus3M, MeTaboiau3M (OOMEH BEIIECTB M MpEeBpallleHue SHEPTrUH), rOMeocTa3 (CaMOperysisius),
YPOBHEBasl OpraHU3alys >KUBBIX CHCTEM, CAMOBOCIIPOU3BEIEHUE (PENPOAYKIIMS), HACIEICTBEHHOCTD,
WU3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEeHHE Wu3araTb OWOJIOTUYECKHME TeopuH (KJIEeTOYHas, XPOMOCOMHas, MYyTallMOHHas,
[EHTpaJIbHAs IOTMa MOJICKYJIsipHOU Omosioruw), 3akoHbl (I'. Menaens, T. Moprana, H.I1. Basuiosa) u
yueHus (0 LEHTpax MHOroodpaszus W TPOUCXOXKACHUS KylbTypHbIX pactenuit H.M. Basunosa),
OIIPEAEIIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHE BJaJeTh ~ METOJaMHU  HAaydYHOTO T[O3HaHHWA B Ouosoruu:  HaOIIoAeHue
OINMCAaHHE >KUBBIX CHCTEM, INPOLIECCOB M SBJIEHHUM, OpraHM3alus W MpPOBEIEHUE OHUOIOTHYECKOrO
JKCIIEPUMEHTA, BBIABMKEHHE TUIIOTE3bl, BBISABICHUE 3aBUCUMOCTU MEXKAY MCCIEAYEMBIMU
BEJIMYMHAMH, OOBSICHEHUE TIOJTYUYEHHBIX PE3Yy/IbTAaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHATHHA, TECOPHH U
3aKOHOB, YMEHUE JI€JaTh BBIBObI HA OCHOBAHMM IIOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHE  BBIIEIATh  CYLIECTBEHHBIE NPU3HAKA  BHUPYCOB,  KIETOK  IPOKapHOT
9yKapuoT, OJHOKJIETOYHbIX M MHOTOKJIETOYHBIX OPraHW3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHa
BEIIECTB U MPEBPALICHUS SHEPTUU B KIIETKE, POTOCHHTE3A,

IJIACTUYECKOTO u HHEPreTUUECKOTO oOMeHa, XEMOCHHTE3A, MUTO3a,
Meiio3a, OILIOJOTBOPEHUS, pPa3MHOXKEHH, MHIUBUAYAIBHOIO pa3BUTHA  OpraHu3Ma



(oHTOTCHE3);

YMEHHE TPUMCHATh  TOJyYCHHBIC 3HaHUS  JUIS  OOBSCHEHHS OHMOJIOTUIECKHIX
MPOIIECCOB U SBIICHUH, JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU
eNbI0 00ecreyeHus: 0€30MacHOCTH CBOETO 370POBBS M 37J0POBbsI OKPYKAIOIIUX JIFOJCH, COOMOACHNUS
HOPM TPaMOTHOTO TIOBEJACHHUS B OKPYXKAIOIICH NPHUPOIHON Cpejie, MOHMMaHUuE HEO0OXOTUMOCTH
UCTIONIb30BaHUSl JIOCTHDKEHUN COBPEMEHHOW OWONIOTMM ¥ OMOTEXHOJOTHH JUIs PAMOHAIBHOTO
MPUPOIOTIONB30BAHUS;

YMEHHUE pellaTh AIEMEHTAPHbIC TCHETUYECKHE 33/1a4l HA MOHO- U TUTHOPUIHOE CKPEIIMBaHKE,
CIICTUICHHOE HACIIEOBAaHUE, COCTABJIATh CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHUS IS IMPEACKa3aHUs
HACJICJIOBAHMSI IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIIOJIHATH Ta00paTOPHBIC U IPAKTUYECKUE paObOThI, COOIIOAATH TPaBUIIa TIPU paboTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHUE KPUTUYECKHA OILCHUBATh W HMHTEPIPETUPOBATh HHMOPMAIMIO OHUOJOTHYECKOTO
COJIepKaHNs1, BKIFOUAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3JIUYHBIX HICTOYHUKOB (CPEICTBA MAaCCOBOM
UH(POPMAIINHU, HAYIHO-TIOMYJISIPHBIC MAaTEPUAIIbI), STHUECKUE aCIIEKThl COBPEMEHHBIX MCCIICJIOBAaHUI B
OuoyIoTNH, MENIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/IaBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOIIECHUS, 00001as OHOIOTUYECKYIO
WH(GOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BAaTh MMOHATHIHBIN ammapaT OUOJIOTHH.



No
/1

OBIIEE KOJIMYECTBO YACOB

HasBanue pa3nenos u Tem
IPOTPaMMEBI

buonorusa xak HayKa

JKuBbIe cucTEMBI U UX
OpraHu3aius

XUMHYECKUI COCTaB U
CTPOEHHUE KIIETKH

>KI/I3HCILC$[TCJH)HOCTI) KJIICTKH

PazmBoxenue u
VHIUBUYAIbHOE PAa3BUTHE
opranusma

HaCJ'ICI[CTBeHHOCTL u
HU3MCHYUBOCTb OpraHu3Ma

Cenekiiust opraHu3aIyii.
OCHOBBI OHOTEXHOJIOTHH

10 [TIPOT'PAMME

Bceero KoHTpomnbHble U

1

32

cam-e paboThl

Oy

KomnuectBo yacos

[TpaxTnueckue u nab-e paboTHI

2 nab .p.

2 1a6. p. ( 1 pabota— 1 u u 1 U3 HUX UHTETPUPOBAHA B YPOK
n3y4yeHus HoBoro marepuai- 0,5 4) u 1 np. p. (MHTerpupoBaHa B
YPOK M3y4eHHUs] HOBOTo MaTepuaia- 0,54)

44

OnextpoHHbIe (U(pOBHIE)
00pa3oBaTebHBIE PECYPCHI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c292
bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
https://m.edsoo.ru/7f41c292
bubnnoreka IIOK
https://m.edsoo.ru/7f41c292

bubnuorexa [JOK
https://m.edsoo0.ru/7f41¢c292

bubnuorexa [JOK
https://m.edsoo0.ru/7f41¢c292

bu6mmoteka [IOK
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

TEMATHUYECKOE IINTAHUPOBAHME — 10 k.

Ne Tema/ypoxk KounyecTBO 4acoB JaTa uzydenus Buani, popmbi

n/n KOHTPOJISA

ypo-

Ka BCero| KOHT | 1a0dop-e TU1aH /akT

poJb "
Hble | IPaKTH
pabo-| Ueckue
Tbl | padoTbI
Temal. buoJiorust kak HayKa.
buonorus B cucreme HayK. Ve THBI I

1. | Meroabl no3HaHus 03.09.24 r. IIMCBMEHHBINA OIIPOC.
KUBOU TIPUPOIBI 0
Tema 2. ’Kusble cucrembl 1 ux| 1 0
opraHu3anus
buonorunueckue 0 0

2. CUCTEMBI, IPOIECCHI 10.09. 5
W HX H3YYCHHE YcTHBIN 0npoc.
Tema 4. Xumuueckuii cocras 2
U CTPOEHHE KJIeTKH
XUMUYECKUH COCTaB

3. 0 0 17.009.

KJIETKU. Bona n .
MHUHEpaJIbHBIE COJIH. YCTHBIH onpoc.

4. | Benxu. CocTaB ¥ CTpOEHHUE 0 0 24.09. I[TuceM. onpoc
OEeIKOB.

5. | ®epmeHTHI — 0 1 01.10. I[TpakTHueckas
Ouosiornyeckue pabora.
KaTaJnu3aTophl. @DpOHT. KOHTPOJIb.
Jlaoopamopuaa padboma Ne 1
«HM3yuenue kamanumuyeckoi
AKMUGHOCMU (hepMeHmosy.

6. |YraeBonbl. Jlunuasl. 0 1 15.10. [InceM. onpoc

7. |HyxienHoBsle kuciaotbl. ATO. 0 0 22.10. [TuceM. ompoc

8. | Hcropus u MeTobI 0 0 29.10. YcTHBIH ompoc.
M3YUYEHUS KIIETKH.

Kinerounas Teopus

9. Kierka xak LIEJIOCTHAYI 0 1 05.11. HpaKTI/I‘-IeCKaSI

JKHBas CHCTEeMa. pabora.
®pPOHT. KOHTPOJIb.

10. | Crpoenue sykaproTHUECKOi 26.11. I[MpakTryeckas
KIICTKH. pabora.
Jlabopamopunasa paboma Ne 2 ®pOHT. KOHTPOIIB
«H3yuenue
cmpoenus Kiemok pacmenuil,

HCUGOMHBIX U
oaxmepuii n00 MUKPOCKONOM
Ha 20Mo8bIX




MUKponpenapamax u ux
onucanue.

Tema 4. KusneneareaILHOCTh 1
KJIETKH.
11. | OGmeH BemiecTs. 03.12.
[ImacTnueckui VCTHEI U
0o6meH. POTOCHHTE3 (CBETOBAs [IHCEMEHHLL
hasa). BBIOOD.OMpOC.
12. | ®dotocunTes (TeMHOBas (haza). 0 10.12. VYcerHblll n
XEeMOCHUHTE3. MMUCbMEHHBIN
BBIOOP.OMPOC.
13. | DHepreTrueckuii 0OMEH. 0 08.12. YcTHBI U
MUCHbMEHHBIN
BBIOOP.OMPOC
14. | buocunTe3 Oenka. 0 17.12. YcerHbil 1
MUCHbMEHHBIN
BBIOOP.OTPOC.
15. | buocunres 6enka (mpoa-e). 0 24.12. VYerHbll n
MUCbMEHHBIN
BbIOOp.OMpOC.
16. |Hexnerounbie (GOpPMBI KU3HU. 0 14.01.25 r. VYcrHbIl ompoc.
Bupycsr.
Tema S. PasmHoOKeHHE H
HHIMBHUAYaJbHOE Pa3BUTHE
OPraHu3MoB.
JKu3HEeHHBIN UK .
17. 21.01. VYcTHbIl onpoc.
KJIeTku. [lenenue
KJIETKH. MUTO3. 0
18. | ®opmbl pa3MHOKEHHS 0 28.01. YcTHbIN onpoc.
OpPTaHU3MOB.
19. |Meiio3. 0 04.02. [TuceMeHHbIi
(bpoHTaNBHBIN OIpoOC.
20. | O6pazosanue u 0 11.02. [IpakTnueckas
Pa3BUTHE MOJIOBBIX pabora.
KJIETOK. DpOHT. KOHTPOJIb
Onog0TBOpEHHE.
21. HHHHBMﬂyaﬂBHOC 0 25.02. YcTHBIN o1poc.
pa3BHTHE
OpPTraHHU3MOB.
Tema 6. HaciieicTBEHHOCTD H 2 mao. p.
H3MEHYIUBOCTDL OPraHUu3MoB. u 1 Hp_
22. | r p- YcTHBIN onpoc.
€HEeTHKa — HayKa 04.03.
0 HACJIEJICTBEHHOCTHU
Y U3MECHYUBOCTH. 0
23. | 3aKOHOMEPHOCTH HACJIEIOBAHHUS 0 11.03. YcTHBIH ompoc.
MpU3HAKOB. MOHOTHOpUIHOE
CKpEIIUBAHHUE.
24. I[I/IFI/I6pI/I,Z[HOG CKpELIUBaHUE. 0 18.03. YcTHBIM onpoc.

3aK0H HE3aBUCHUMOT'O
HaCJICIOBaHU HpI/IBHaKOB.




25.

Jlabopamopuasa paooma Ne 3
«H3yuenue pezyromamos
MOHO2UOPUOHO20 U
OU2UOPUOHO20 CKPEUUBAHUAY.

25.03.

[IpakTnueckas
pabora.
@OpPOHT. KOHTPOJIb.

26.

CuemnieHHOE HaClIeI0BaHHE
reHoB. 3akoH T. Moprana.

01.04.

YcrHbIi onpoc.

27.

I'enetuka momna.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C IIOJIOM.

15.04.

28.

N3MeHUYNBOCTb.
HenacnencrBennas
U3MEHYUBOCTbD.
Jlabopamopnas pavoma Ne 4
«H3yuenue
MoOougukayuonno
usmenuueocmu. Ilocmpoenue
6apPUAUUOHHO20 PAOA U
8apUAYUOHHOU KDUBOU).

0,5

22.04.

[IpakTrueckas
pabora.
@pPOHT. KOHTPOJIb.

29.

HacnencrBenHast U3MEHUUBOCTD.

29.04.

[IpakTnueckas
pabora.

@®pPOHT. KOHTPOJIb.

30.

I'eneTnka yenoBeka.
IIpakTHyeckast padora.
«CocTaBiieHHE U aHAJIH3
POIOCTOBHBIX
YeJI0BEKAY.

0,5

06.05.

[IpakTrueckas
pabora.

31

Tema 7. Cenexuus
OPraHu3MOB, OCHOBBI
OMOTEXHOJIOTHH.

Cenekius Kak HayKa U TIpoLecc.
MeTonbl U JOCTUKEHUS
CEJIEKI[MU PACTEHHUI 1
JKUBOTHBIX.

13.05.

YcTHbIM onpoc.

32.

buotexHonorus kak orpacib
MPOU3BOJCTBA.

20.05.

YcTHBI onpoc.

OBHIEE KOJIMYECTBO uwacoB
(xon-Bo 1ab. u mp. paboT)mno
nmporpamma

33

5 (4 na6.
p.ul

[IPAKT P.)




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOT'O ITIPOLHECCA

OBA3SATEJIBHBIE YUEBHBIE MATEPUAJIBI UIS1 YYHEHUKA
Yueonuk OO6mas Ouonorus 6a3oBsiii ypoBeHb 10-11 kmaccsl. ABT. B. U.
Cusorunasos, U. b. Aradonosa, E. T. 3axaposa, M.: Jlpoda 2020 r.

METOJUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA

= noz[6op1<a MCTOAUYCCKUX MATEPHUAIIOB U3 JIMYHON KOIHJIKHU YUUTCIIA
-[Iporpamma 1o 6uonorun, pazpadorannas ®I'BHY UCPO (a1. Bepcusi, pa3menieHHas Ha
https://edsoo.ru/).

Onucanue MATEePHAJbHO-TEXHUYECKOTO0 M HMH(MOPMALMOHHOIO _o0ecneuyeHus

Oﬁpa3OBaTeJIbHOFO mnpouecca.

MartepuanbHo-TeXHUYECKOEe obecrieyeHre KaOuHeTa OHOJOTMM  pachojiaraeéT MHUHHMYMOM
naboparopHoro obopynoBaHus (MHKpockombl (12 mTyk B pabodeM COCTOSSHHH), MUKPOIpENapaThl (B
OTpaHUYEHHON KOMIUIEKTAIMH), MPEIMETHbIC U IIOKPOBHBIE CTEKIA U Ap.). IMeroTcst  yueOHbIe TaOIUIIbI
mo BceM paznenam kypca "OOmas Oumomorus". Umeercs KK- manens ¢ dyHKmei TteneBu3opa,
koMmmbtoTep. MHbopManmonHoe obecrneueHue - juTepaTypa 1mo OWOJIOTMHM W3 JHYHOM W IIKOJHHOM
OoubroTek. YueOHbIe TaOIUIIbI, HA0OP (CeneKus kapTodens) u ap.

HOP:
-MYJIbTHMEIUHHBIC YPOKHU: IPE3CHTAINNA | BUICOPPArMEHTHI U3 YUUTEIBCKOU MO00PKH
MaTEepUajIoB [0 COOTBETCTBYIOIUM TEMaM;

-IEMOHCTpAIIMOHHAS TpadKa: HWIUTFOCTPAIIUH, aHUMAIIUU U3 YIUTEICKON MOJ00PKU
MaTepuasoB, TabIuiel, hparMeHTsl pecypca "Muboypok" u ap.

-KMBI ¥ HHCTPYKIIMOHHBIC KapTHI JUIS POBEICHUSI CAMOCTOSITEIILHBIX | JJa0OPAaTOPHBIX PadoT.




