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(denepanbHBIN TOCYAAPCTBEHHBIM 00pa30BaTENbHBINA CTAHAAPT)

¢. KyBak-Hukoasckoe, 2023



HOACHUTEJBHASA 3AIIMCKA

ITpu pazpaboTke mporpamMmbl MO OHMOJOIMHM TEOPETHUYECKYIO OCHOBY JUIS
OTpesieNieHus] MOAX0A0B K (POPMUPOBAHUIO COJEP)KAaHUSA YU4EOHOTO MpeaMmeTa
«buonorus» cocraBunm: KoHuentyaieHble nojoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH I€JIeH, COAEpKaHMs, pe3yNbTaToB OOy4YeHUA W
TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB, [TOJIOKEHUS 00 OOIIMX LEISIX U
IOPUHLMIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETrO
obmero o6pazoBanus B Poccuiickoii deneparinu, a TAKKe MOJIOKEHHUS O CTICH(PUKE
ouonoruu, e€ 3HAYCHMM B T[IO3HAHUM IKUBOW TMPUPOABI M OOECIEUYECHUU
CYILLECTBOBaHMsI 4eJIoBeuecKoro oodmiectBa. COrjgacHO Ha3BaHHBIM IOJIOKEHUSAM,
OIpeiesieHbl OCHOBHBIE (PYHKIIMU IPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no Ouosioruu Aa€T NpeACTaBIECHUE O LENsAX, 00 0o0wIel cTpaTeruu
oOy4eHus, BOCHIUTAHUS U pa3BUTHs 00y4JaroLUXCsl CPEACTBAMH yUeOHOIO IpeAMETa
«buonorusy, onpeaenser 06s13aTeNbHOE IPEIMETHOE COIEP)KaHNE, €r0 CTPYKTYPY,
pacupenesnieHue Mo pas3feliaM M TeMaM, PEKOMEHIYEMYIO IOCJIEI0BaTEIbHOCTD
U3y4eHUsl yd4eOHOTO MaTepuaja ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTUKM OOpa30oBaTEIbHOTO IpoOLecca, BO3PACTHBIX OCOOEHHOCTEN
00yJarommxcs.

B nmporpamme o OMo1orun Tak:ke YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METampeIMeTHbIM M TpPEIMETHBIM pe3yidbTaTaM oOOydYeHHUs B
(opMupoBaHun OCHOBHBIX BUJIOB y4eOHO-103HAaBaTEIbHON
NEeSATEeIbHOCTH/YUEOHBIX JEUCTBUI OOYYarONIMXCS IO OCBOCHHUIO COJEPIKAHMS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uosiorun (10—11 kiaccel, 0a30BbId YPOBEHB) peain30BaH
OPUHLMIT TPEEMCTBEHHOCTH B H3y4YeHMHM Ouonoruu, Onarogaps ueMy B Hei
IPOCMATPUBAETCS HAINPaBICHHOCTh Ha pa3BUTHE 3HAHUM, CBA3aHHBIX C
(opMuUpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMs,  LIEHHOCTHBIX
OpHUEHTAINIA JTMYHOCTH, SKOJOTUIECKOTO MBIIUICHHS, TPEICTABICHUA O 3I0POBOM
oOpase XKU3HU U OEpEeKHBIM OTHOILIEHHEM K OKPY)KaIoIIeW MpUpOAHOU cpee.
[ToaTomy Hapsxy ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakKe 3HAHHUM O
CTPOCHHH KHUBBIX CUCTEM PA3HOIO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MpOTpamMMe MO OMOJOTHHU YAENEHO BHUMAaHHUE WCIOJIB30BaHUIO
MOJTyYEeHHBIX 3HAHWN B MOBCEAHEBHOW JKU3HM JJIS PEIICHHS IPUKIIATHBIX 3a/1a4, B
TOM dYHcJe: TPOQUIAKTUKNA HACJIEICTBEHHBIX 3a00JIeBaHMII YeIOBEKa, MEIUKO-
Te€HETUYECKOTO KOHCYJIbTUPOBaHMUS, 00OCHOBaHUS IKOJIOTUYECKU
1eJ1eco00pa3HOro MOBEICHUS B OKPY KaIOLIEeH MPUPOIHOI cpesie, aHaIn3a BIUSHUS
XO3SIICTBEHHOM  JIESITEIbBHOCTH  4Y€JIOBEKa Ha COCTOSIHME TPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCHCTEM. Y CHJIEHUE BHUMAHUS K MPUKIAJHON HAIIPABIEHHOCTH
yueOHOoro npeamera «buonaorusy mpoAUKTOBAaHO HEOOXOJUMOCTHIO OOeCreueHus



YCIIOBUHM NJIsl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3ajau IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi Tpeanojaraer QopMupoBaHue Yy  OOydaromMXCs
CIIOCOOHOCTH aJanTHPOBATbCA K W3MEHEHUSM JIMHAMUYHO pPa3BUBAIOLIETOCA
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpenHero oOmero o0pa3oBaHUS 3aHUMAET BAXKHOE
Mecto. OHa obOecrnieunBaeT (HOPMHPOBAHHWE Yy OOYUYAIOIIUXCS TMPEACTaBICHUN O
HAy4YHOM KapTHMHE MHpA, pacIIUpsieT U 000OLIaeT 3HAHUSA O KUBOW IpHpoje, €€
OTJIMYUTEIIBHBIX MNPU3HAKAX — YPOBHEBOM OPraHU3AllMM W SBOJIOLUHU, CO3MAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKUBOM  TpHUPOIbI,  (hopmupoBaHUS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 370pOBOro W Oe3omacHoro obpasa
KU3HH, DKOJIOTMYECKOTO MBIIUICHMS], IEHHOCTHOTO OTHOILIECHHS K )KUBOW IPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe JJIsl PEIICHUs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuatonuxcs. M3yyenue Ouosiornu oOecrieynBaeT yciaoBus sl GOpMUPOBAHUS
MHTEJUIEKTYAJIbHBIX, KOMMYHHUKAallUOHHBIX M  HWH(OPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CIOCOOCTBYET HMHTETPAllMd OMOJOTHYECKUX 3HAHUU C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX IMPEIMETOB, B YaCTHOCTU, (PUUKH, XUMHUU
u reorpaduu. Ha3BaHHBIE MONOXKEHUS O NMpPEeIHA3HAYEHUH YYEOHOro IMpeameTa
«buonorus» cocTaBUIM OCHOBY J[UIsl OIpEAENICHHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €r0 COJAEp)KAHMS, NPEJICTaBIEHHOIO B MPOrpaMme IO
OMOJIOTHH.

Ot6op coxepkanus yueOHoOro mpeamera «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTYpOCOOOPa3HOrO MOAXO/AA, B COOTBETCTBHH C
KOTOPbIM OOy4Yaronyecs: IOJKHBI OCBOUTHh 3HAHMS M yMEHUS, 3HAYUMBIC IS
dbopmupoBaHusi O00IIEH KyJbTYphI, OIpPEACIAIONINE aJIeKBAaTHOE ITOBEJICHUE
YesIoBeKa B OKpY’Karolleld MPUPOJAHOM cpejie, BOCTpeOOBaHHBIC B IMOBCEIHEBHOM
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOH cHUCTeMe 3HaHH
3aHUMAIOT 3JIEMEHTHI COICPKAHUs, KOTOPBIE CIIY»aT OCHOBOU it (hOPMHUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[EHHOCTHBIX  OPUEHTAIUSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJI0rHYecKOro o0pa3oBaHusl.

CTpyKTypupoBaHHE COJEp)KaHUS ydyeOHOro Marepuala B Mporpamme Io
OMOJIOTHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HA4YEHHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alluu U
ABOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeameta «buonorus»
BBIJICJIEHBI CIIEIYIOLIUE COJIepKaTeNIbHbIE JIMHUM: «bronorus kak Hayka. MeTobl
Hay4yHOro To3HaHMs», «KieTka kak Ouosjormueckas cuctema», «OpraHu3m Kak



Oouonoruueckas cuctemay, «CucteMa U MHOrooOpasue OpPraHMYeCKOro MUpay,
«IBOJIIOLMS KUBOU MIPUPOJBD», K IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTH.

[ens u3yuenus yuyeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE  OOYy4YalIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHAJIHLHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOTO paHra MW MOpUOOpPETEHUE YMEHUU
WCITOJIB30BaTh ATH 3HAHUS MJIi TPAMOTHBIX JEHCTBUHA B OTHOIICHUH OOBHEKTOB
KUBOM MPUPOJIbI U PEUICHUS PA3TUYHBIX )KU3HEHHBIX POOJIEM.

JocTikeHue 1enu usydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
ypOBHE 00ecreunBaeTCsl peleHueM CISAYIOIINX 3a/a4:

OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbl 3HAHUW O OMOJOTHMYECKHX TEOPHSX,
YYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIaxX, CIykKaluX OCHOBOM
st (OpMUPOBaHUSI TIPEACTABICHUNA O €CTECTBEHHO-HAyYHOM KapTUHE MHpaA, O
METO/IaX HAYyYHOT'O MO3HAHMS, CTPOEHUU, MHOTOOOpAa3Uh U OCOOCHHOCTAX KUBBIX
CHUCTEM Pa3HOTO YPOBHSI OpraHW3allMH, BBIJAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJIEIOBAaHMUSIX B OMOJIOTHH,

dbopmupoBaHUEe Yy OOYYarOUIUMXCSl TMO3HABATEJbHBIX, WHTEIUICKTYalbHBIX M
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCE aHadu3a JaHHBIX O MyTSAX pPa3BUTHA B
OMOJIOTUM HAyYHBIX B3IJISAO0B, UJIEH W TOAXOJOB K HM3YYCHHIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydJaromuxcsi oOmeld KyJabTypbl, (QYHKIMOHAIBHOU
rPaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa >KUBOM OPHUPOJBI HA OCHOBAHUH 3HAHUU U OTbITA, OJYYEHHBIX [IPU U3YUYEHUH
OHoJIoTNY;

dbopmMupoBaHUe Yy OOYy4YarOUIUXCS YMEHUW WJUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B MPAKTUUYECKOW JESTEILHOCTH 4YeIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHHS STHISCKUX
HOPM TPU MPOBEACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHHWE IICHHOCTH OWOJOTUYECKUX 3HAHWM [JIsi TIOBBINICHHS YPOBHS
AKOJIOTMYECKOHN KYJIbTYpBI, 11s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUM B TTIOBCEHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUIM CBOEH JIEITEIBHOCTH 110 OTHOLICHUIO K OKPYXKAIOLIEN Cpele,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJEHUE Mep MPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpeagnero oOmiero oOpazoBanus «buosnorusy», uzydaemas Ha
0a30BOM YpOBHE, SBJISETCS OOS3aTEIbHBIM YYEOHBIM TPEIMETOM, BXOJISAIIAM B
COCTaB MpeaMeTHOM 00macTi « EcTecTBeHHO-HAYYHbBIE TPEAMETBD.



Jlst m3ydenusi 6nonaoruy Ha 6a30BOM ypOBHE CPEHETO 001Iero o0pa3oBaHus
otBoauTcs 102 vacoB: B 10 kimacce — 68 yaca (2 yaca B Hezeno), B 11 kimacce — 34
yaca (1 Jac B He/elo).



COILEPKXAHUE OBYYEHUASA
10 KVIACC

Tema 1. buoJiorus kak HayKka.

buonorus xak Hayka. CBsi3b OHOJIOTHH C OOIIECTBEHHBIMU, TEXHUIECKUMH U
JAPYTUMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, SCTETUKONW U MPaBOM.
Ponb 6uonoruu B GopMUpOBaHUN COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAHUS KUBOM MPUPOBI (HAOTIOEHUE, IKCIIEPUMEHT, OMMCAHNE,
U3MepeHHne, KiaccupuKalus, MOACIUPOBAHUE, CTaTUCTUYEeCKas o0paboTKa
JTAHHBIX ).

JleMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl MO3HAHUS JKUBOW MTPUPOIBD».

JlaGopaTopHble M MpaKTH4YecKne padoThI:

[Ipaktuueckass pabora Ne 1. «lcmonb3oBaHue pa3iMYHBIX METOOB TMpHU
U3y4YE€HUU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPraHU3aIMS.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeaAMET u3ydeHus: Ouonoruu. Otinuue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pazHOOOpazue. YPOBHU OpraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIW, IOMYJISIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOT€O1eHOTHYECKUI), OMoc(epHBIi.

JleMoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «YPOBHU OpraHU3alUU
YKABOU IIPUPOIBI».

O6opynoBanue: Mojaesb MoJiekybl JIHK.

Tema 3. XumMuveckuii cOCTaB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKHM. XHMHUUYECKUE DJIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKpO3JIEMEHTHI. Boia 1 MUHEpaibHbIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpPaJIbHBIX BelleCTB B KieTke. [logaepkanue
OCMOTHYECKOI0 OaliaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3ameHnnmble 1 3aMEHUMbIE aMUHOKHUCJIOTH. AMUHOKUCIIOTHBIM COCTaB. Y pPOBHU
CTPYKTYphl ~O€IKOBOM MOJIeKYyJbl (NIepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
(GyHKIIMN OEIKOB.



depmenThI — Onosornyeckue karaau3atopsl. CTpoeHne (hepmeHTa: akKTUBHBIHI
neHTp, cyoctpatHas cnenuduyHocth. Kodepmentsl. Butamunbsl. OTiauuus
(hepMEHTOB OT HEOPTraHUYECKUX KaTaau3aToOPOB.

VYrieBoabl: MOHOCAXapuIbl (TI0K03a, pu003a U AE30KCUPU003a), Aucaxapu bl
(caxaposa, JlakTo3a) W TonMcaxapuabl (KpaxMmal, TJIHMKOTEH, IIeJUTI0JI03a).
buonoruueckne QyHKIUN YTIEBOJOB.

Jlunuael:  Tpurauuepuabl, ¢dochomunuabl, crepouabl. [ uapoduIbHO-
rupodobHbie  cBoiicTBa. buomornueckue GyHkuu gunugoB. CpaBHEHHE
yTJIEBOOB, OCIKOB U JIMMHUJIOB KaK UCTOUHUKOB SHEPIHH.

HykneunnoBesie kucnotrel: JIHK u PHK. Hykneotuast — MoOHOMEpHI
HyKJIenHOBBIX KUCHOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynkuun PHK.
Buast PHK. AT®: ctpoenue u GyHKIIHH.

[{urosorus — Hayka o kierke. KierouHnas Teopust — npuMep B3auMOACHCTBUS
uael u GakToB B HAYYHOM NO3HAHUU. MeTO bl N3yUEeHUS KIIETKU.

Krerka kak nenoctHas xuBas cucrema. O01me Nnpu3Haky KJIETOK: 3aMKHYTas
HapykHasg MemOpaHna, moJekyiel JIHK kak renermyeckuii ammapat, cuctema
CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuUecKas M IpokapuoTuueckas. OCOOEHHOCTH
CTpOEHMs NpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKON KIETKU. (OCHOBHBIE OTJWYWS PACTUTEIBHOW, >KUBOTHOW U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsI CTE€HKA, INIMKOKAIMKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpanHble opraHounabl kieTku: OIIC, ammapar ['ombmxu,
nn30coMbl.  [10yaBTOHOMHBIE OPraHOWIBI KIETKHA: MUTOXOHJPHUU, ILIACTHJIBI.
[Ipoucxoxaenre MUTOXOHIpUN W Tactuld. Buasl mnmactun. HememOpanHbie
OpraHoufbl KJIETKU: PHOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKA. QyHKIIMN OPraHOMIOB KIETKU. BKitoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas 000JouKa,
KapHOoIlIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHCcHoOpT BELIECTB B KIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammbel:  «PacnpenenieHue XUMHYECKHMX DJIEMEHTOB B HEKUBOU
npupoze», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOJIEN.

Tabmuubl u cxembl: «llepmonnueckas Tabivlia XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEeKyJbl BOab, «brnocunTes 6enka», « CTpoeHrne MOJIeKyIIbl Oemka,
«Ctpoenne pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne mMomnexyisl



AT®D», «CtpoeHne 3yKapHOTUYECKON KIIETKN», « CTPOCHUE KUBOTHOM KIIETKNY,
«CtpoeHue pacTUTENbHON KIETKH», «CTpOoeHHME NPOKAPUOTHUUYECKOM KIIETKU,
«CtpoeHue saqipa KIEeTKn», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYJOBaHHME MJisi MPOBEACHUS
HaONIOACHUN, HM3MEpPEHUl, 3KCHEPUMEHTOB, MHKpPOIIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble 1 NPaKTHYeCKHe PadoThI:

JlabopatopHas pabora Ne 1. «l3ydeHue KaTalMUTUUYECKOW aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlaGopatopHas pabora Ne 2. «M3yueHue CTpoeHHUsS KIETOK pPACTCHHM,
KUBOTHBIX U OaKTepuil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHKpOMpernapaTax M HX
ONKMCAHUEY.

Tema 4. 7ZKuzHenesATeJJbHOCTh KJIETKH.

OOMeH BenlecTB, Wi MeTaboau3M. AccuMIIISIIUS (TJIaCTUYECKUH 0OMEH) U
TUCCUMWISIIUS (PHEPTeTUUYECKU OOMEH) — JIB€ CTOPOHBI E€IUWHOIO0 Iporlecca
Merabosin3ma. Poijib 3aKOHOB COXpaHEHHsI BEIIECTB M SHEPIMU B MOHUMAHHUH
MeTabou3Ma.

Tunbel oOMeHa BemiecTB: aBTOTpodHBIN U reTepoTpodHbiit. Pons pepmeHTOB
B OOMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBags u TemHoBas (a3sl  QorocuHTe3a. Peakuun
dboTocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emJie. BausHue yciaoBuii cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €r0
IPOJYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCUHTE3UpYIoUIe OakTepuu. 3HaUYeHUE XEMOCUHTE3a IS
KW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KJETKe. PacliernieHue BelecTB, BBIACICHUE U
aKKyMYJINPOBAHHE SHEPTUHU B KJIETKE. DTalbl SHEPreTHUEeCKOro oomeHa. I mukonus.
bpoxenne u ero Buabl. KuciopoaHoe OKHCIEHWE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe GpochopunupoBanre. IPPHEKTUBHOCTh IHEPreTUIECKOTO OOMEHA.

Peakiuu marpuuHoro cunre3a. ['enernueckas wuHpopmamms u JIHK.
Peanuzanus renetwdyeckod wHpOpMAMKM B KIETKE. [ €HETHUECKUI KOI W €ro
cBoiictBa. Tpanckpurnus — marpudnbiii cuate3 PHK. Tpancnsauus — OuocunTes
Ooenka. Otanbl TpaHcusuuud. KonupoBanue amuHOkucior. Poms pubocom B
OnocuHTe3e OerKa.

Hexknerounsle ¢popmbl xu3HU — BUpychl. ctopust oTkpbiTus BupycoB (/. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS W JKU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonme3Hu pacTeHmil, >KUBOTHBIX ¥ YEJIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc mmmyHoneduiura genoseka (BHY) — Bo3Oyautens CIIN/Ia.



OOparHast ~ TpaHCKpUWIIIMS, peBepraza W uHTerpaza. lIpodunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JleMoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuupbr 1 cxembl: «Tumnbl nuTanusy, «Metadbomuzm», «MHUTOXOHIPUSY,
«OHepreTrueckuii oOMen», «Xioporutact», «Dortocuates», «Ctpoenue JIHK»,
«CtpoeHue u PpyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «I 'eHeTUYecKuil Koo,
«Bupyco», «bakrepuodarn», «Ctpoenue u >ku3HeHHbIN 1ukin Bupyca CIIM/Ia,
O6aktepuodaray, «Permukarusa JJHK».

Ob6opynoBanue: moaenu-antuinkanuu «Yasoenue IHK u tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIETKn», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHokeHUEe M MHAMBUIYAJbHOE PA3BUTHE OPTaHU3MOB.

KiieTouHbIii 1UKII, WU SKU3HEHHBIM MUK KiIeTku. MHTepdaza u MUTO3.
[Ipoueccsl, mpoTekaromue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JIMTUIOnHBI W TalJIOWJHBIA ~ XPOMOCOMHBIE  Ha0Opbhl.  XPOMAaTHJBIL.
[{uTosornueckue OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTHSA
OPraHUu3MOB.

Henenne knetkn — muto3. Cragun murtosa. [Ipoueccel, mpoucxoasmuye Ha
Pa3HBIX CTAUSIX MUTO3a. BHOJIOrMYECKN CMBICT MUATO34.

[Iporpammupyemasi rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: OecIioyioe U mojioBoe. Bumbl 6ecronoro
Pa3sMHOXEHUA: JEJIEHUE HaJABOE, II0OYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKUe, BETETaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €r0 3HAYEHUE JJIsI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €r0 OTINYUS OT O€CIOI0rO.

Meiio3. Cranun meiosza. Ilpoueccsl, MpouUCXOoAsIIMe Ha CTAaaUSIX MEHo03a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmpicin u
3HaYCHHUE MENO03a.

['amerorenes — mpoiecc 0Opa3oBaHUS IOJOBBIX KJIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIETOK — TameT (CIepMaTo30Wj, SIMIEKIEeTKa) — CIepMaTOreHe3 W OBOTEHES.
OcoOEHHOCTH CTPOCHHS SIUIEKJIETOK M criepMaTto3ouioB. OIUIOA0TBOPEHHUE.
[Taprenorenes.

WunuBuayanbHOoe  pa3BUTHE  (OHTOreHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATIBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX KUBOTHBIX:
IpoOsieHre, TacTpyisiius, opraHorede3. IlocTomMOproHambHOE pa3BUTHE. THITBI
MMOCTAMOPHUOHAIBHOTO PAa3BHUTHS: MPSAMOE, HEMpsAMOe (InuuHOYHOE). Brmsane



Cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPO/JICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHUSA: CTPOCHUE
CEMEHM, CTA/INU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr U cxeMbl: «DOpMBI Pa3MHOXKEHHS OpPraHU3MOBY», «JlBoiHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «BeretaTuBHOEe pa3zMHOKEHHE
pacteHui», «Jlenenne kineTku Oaktepuit»y, «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombl», «Kierounsiii nukimy, «Pemmukanus JTHK», «Murtos»,
«Menoszy», «IIpsmoe u HenpsAMoe pa3BuTHE», «l'aMeToreHes y MIIEKONUTAIOIMINX U
4yenoBeka», «OCHOBHBIE CTAIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIIPENapaThl «CrniepMaTo30u bl
MJIEKOIIUTAIOLIEr0», «SIMIEeKIeTKa MIEKonuTaromero», «Kapuoknnes B KJIETKax
KOpEUIKa JyKa», MarHUTHasT MOJEJNb-alIUIMKalus «JleleHne KIETKW», MOIENb
JTHK, Mmozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKkTH4YecKne padoThI:

JlaGopaTopHass pabora Ne 3. «HaOmromenme MmTO3a B KIIETKaX KOHYHKA
KOpEUIKA JIyKa Ha TOTOBBIX MUKpOIIpenaparaxj.

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHUSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIpenaparaxy.

Tema 6. HacjiencTBEHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pa3Butus reHeTUKU. PoJib uTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHHHM TE€HETUKH. BKIaj poccuiickux u 3apyOesKHBIX
y4€HBIX B pa3BUTHUE TEHETHKU. MeETOoapl TeHEeTUKH (THOPUI0IOTHUYECKU,
LUTOTEHETUYECKHUM, MOJEKYJIsIpHO-TeHEeTH4YeCKuil). (OCHOBHBIE T'€HETHUYECKHE
noHsTuA. [ eHeTnYeckass CHMBOJIMKA, UCTIOJb3yEMasl B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . Menaenem.
MoHoruOpuHOe CKpelmuBaHue. 3aKOH €auHO-00pa3usi THOPHIIOB IIEPBOTO
nokoJieHus. [IpaBuiio foMHUHUpPOBaHUA. 3aKOH PACIICTUICHUS] TPU3HAKOB. ['Unoresa
yucTOThl rameT. [IoJHOE M HEMmoMHOEe TOMUHUPOBAHUE.

JuruOpuaHoe ckpenBanue. 3aKOH HE3aBUCUMOTO HACIEJOBaHUS TPU3HAKOB.
[{uroreneTnyeckre OCHOBBI AUTHOPUAHOIO CKpEIIMBaHUS. AHaIU3UpYyIOIIee
cKkpeluBanue. Mcrnonp30BaHre aHAIM3UPYIOUIETO CKPEIIMBAHUS IS ONPEIeICHUS
reHOTHUIa 0coOu.

CuerieHHOe Hacea0BaHue Tpu3HakoB. Pabora T. Moprana mno cuenjieHHOMY
HAaCJIEJOBAaHUIO F'eHOB. HapylieHue clienieHus TeHoB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOPHS HACIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.



['eHetnka mosa. XpoOMOCOMHOE ONpeAeieHrne noJia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TreTeporameTHble opraHu3Mbl. HacienoBanue
IIPU3HAKOB, CLEIICHHBIX C ITOJIOM.

N3meHunBOCTh. BUABI N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAN(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapUallMOHHAS KPUBAs.
Hopma peakuynn npusHaka. KonndecTBEHHbIE M KAUYECTBEHHBIE MPU3HAKU U HX
HOopMa peakiuu. CBocTBa MOIU(PUKAIIMOHHON NU3MEHYHUBOCTH.

HacnenctBeHnHasi, wiM TEHOTUIIMYECKAs, W3MEHYMBOCTh. KoMOWHATHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOW Mpolecc — OCHOBA KOMOMHATUBHOMW
M3MEHYMBOCTH. MyTalimoHHas n3MeHUnBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NpUYMHbI MyTaluii. MyTareHHbie (aKTOpHI.
3aKOH rOMOJIOTMYECKUX PSAAOB B HAacIeACTBEHHON n3mMeHunBocty H. 1. BaBuioga.

BuesnepHas HacneACTBEHHOCTh U U3MEHYUBOCTD.

['enernka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHECAIOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJIIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[1I[P-ananu3a. HacnencrBennble 3a0o0JeBaHUS YENOBEKAa: TEHHbIE OO0JIE3HH,
0OJIE3HH C HACIEACTBEHHON MPEeAPACIONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHbIE MyTaluu. CTBOJIOBbIE KIETKHU. [IpuUHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHYECKUX
Oone3Heil. MeauKo-reHeTUYeCcKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
TeHETUKHU B TIPEIOTBPAICHUH U JICUCHUU TeHETUUECKHUX 3a00JIeBaHUN YeIOBEKa.

JleMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuibt 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHKUE U €TOIIMTOTCHETHYECKAs

OCHOBa», «3aKOH PaCLICIICHUS U €70 IUTOINEHETUYECKasi OCHOBA», «3aKOH YUCTOTHI
rameT», « luruopumaHoe CKpeiuBaHmue,
«lluTtonornyeckue  OCHOBbI  AUTUOPUAHOIO  CKpeIIMBaHUs»,  «Meio3»,
«B3anmMonencTBue AJUICNIBHBIX TE€HOB», «l'eHeTudyeckue KapTbl paCTEHUM,
KUBOTHBIX M 4eJOoBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIJIEIOBAHMS,
CUEIUIEHHOr0 ¢ mojom», «Kapuotunbel uyernoBeka ¢ JKUBOTHBIX», «Bubl
U3MEHUUBOCTHY», «MoaudukalnroHHas HW3MEHUYUBOCTHY, «HacnenoBanue pesyc-
daktopa», «I'eHeTrka rpynn KpoBw», «MyTallMOHHAs U3BMEHUHUBOCTDY.

O6opynoBanue: Mozelu-anmIukanu «MOHOTHOpUIHOE CKpEUIMBaHUE,
«Hemonnoe ngomunupoBanue», «Jurubpumnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHKporpenapaT «Jlpo3oduna» (Hopma, MyTanuu
(GbopMBI KPBUILEB U OKPACKU Tema), repOapuit «I'opox moceBHOW.

JlaGopaTopHble M NpaKTHYecKHe padoThI:

JlabGopaTtopuas pabota Ne 5. «M3ydeHue pe3ylbTaTOB MOHOTHOPHUIHOTO H
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(IIbI HA TOTOBBIX MUKpPOIIpErapaTaxy.

JlabopaTtopHas pabota Ne 6. «3yuenune MoaupuKalmOHHOW U3MEHUYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTaluil y Apo30(uiibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Tpaktiueckass padota Ne 2. «CocrtaBieHMEe M aHAJIU3 POAOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexuusi opranu3MoB. OCHOBBI OHOTEXHOJIOTMH.

Cenekuusi Kak HaykKa U Ipolecc. 3apOXKIACHUE CEIEKIUU U JTOMECTUKALIUS.
VYyenue H. 1. BaBuioBa o eHTpax MPOUCXO0XKIEHUS U MHOTO00pa3Hsl KyJbTYypPHbIX
pactenuil. LIeHTpbl NponcxX0XACHUS JOMAIIHUX KUBOTHBIX. COpT, ITOPO/IA, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMU. MaccoBbli U1 MHIUMBUIYaJbHbIA OTOOPHI B
CEJIEKIMU pacTeHUil W JKUBOTHBIX. OIIEHKa JKcTepbepa. BIM3KOpoICTBEHHOE
CKpeluBaHue — UHOpuauHTr. Yucras nuHusa. CKpelllMBaHUE YHUCTHIX JIMHUMH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBEHHOE CKpelMBaHUE — ayTOPHIMHT.
Otpanénnas rudpuauzanus u e€ ycnexu. MIckycCTBEeHHbIM MyTareHe3 U MOoJydYeHue
NOJIMIIIION10B. JIOCTHIKEHNS CENEKIIMH PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoIOrus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3nanusi pexomOuHaHTHOM JIHK wu Tpancrennsix opranusmoB. Krerounas
uHxeHepus. Kierounsle KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUU.
KiionupoBanue BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SICTBEHHBIX OPraHU3MOB.

Okosornueckue W dtudyeckue  npobmembl. MO —  reHeTuyecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpauuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypum, I'. /{. Kapneuenko, M. @.BaHoB.

Tabnupel 1 cxembl: Kapta «LIeHTpbl TPOUCXOXKIEHUSI W MHOTO0Opa3us
KYJBTYPHBIX pacTeHuit», «Iloposbl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYypPHBIX
pactenmity, «OTnanénnas ruopuau3anusy, «Padorel akagemuka M. @. liBaHoBay,
«lomunnounusa», «OO0BEKTH OuoTexHonorum», «KiaeTouHble KyJIbTYyphl U
KJIOHUpOBaHue», «k KoHCTpyHnpoBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O06opynoBaHuE: MYJISKH TUIOJIOB M KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTenuii, repdbapuit «CeabCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTopHble U NPaKTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTHXKEHHS CEJEKIMU PACTEHUN U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35AUCTBO, JabopaTopuio
arpOyHUBEPCUTETA WIM HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIONIHOHHAA OHOJIOT HA.

[IpeAnocbUIKM BO3HUKHOBEHUSI JBOJIIOIMOHHOW TEOPUU. IBOJIOIMOHHAS
Teopusi U €€ MecTo B OMoioruu. BiusHuE 5BONIOIMOHHON TEOpHUU Ha pa3BUTHE
OMOJIOTHUHU U APYTHX HAYK.

CBuzerenbcTBa sBoMOUMU. [laneoHTosorMueckue: MocaeqoBaTENbHOCTD
MOSIBJIEHUSI BHUJOB B TMAJCOHTOJIOTMYECKON JIETONUCH, MEPEXOAHbIE (POPMBI.
buoreorpaguyeckue: cxoacTBo u paznuuue ¢payH U (Haop MaTEpUKOB U OCTPOBOB.

OMOpHONIOrHYeCKUe: CXOACTBA W pa3iuuus HSMOPUOHOB pa3HBIX BHUJOB
NMO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTUYHBIE,
PYIMMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX MYTEeH y BCEX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. IIpeanochulku BO3HUKHOBEHHS
napBUHU3MA. JIBWKYIIME CHJIBI DSBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeaeiaEHHas WU3MEHUYUBOCTD,
O0opb0a 3a CyIlleCTBOBAHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust sBosmoiuu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBostonus. [Tomynsiuus kak eIMHUIA BUIA U SBOJIIOLINH.

JIBrokymme cuiibl ((pakTopbl) 3BOJIOLMHM BUAOB B HpHUpojae. MyTallMOHHBIN
Mpolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lOMynsiiiMOHHBIE BOJIHBI U Apend
reHoB. M30s1ust 1 MUrpanus.

EctecTBennbiii orbop — HampaBistonmii  ¢daktop sBoaonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOeHHOCTh OpPraHU3MOB Kak pe3yJibTaT 3Boonuu. [Ipumepst
NPUCIOCOOJIEHUI Y OpraHu3MoB. ApoMOp(O3bl U UUNO0-aIANITALIUH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DopMbl  IBOMIONWU:  (QUIETHYECKasi, JIUBEPTCHTHAs,
KOHBEpIreHTHas, mapasuienbHas. HeoOpaTuMocTh HBOTIOIUY.

[IpoucxoxeHue OT HeclneuMalIu3UpOBaHHBIX MpenkoB. [Iporpeccupyromias
cnenquanu3anrsa. AJanTuBHAs paguanusl.

JdeMmoHcTpanuu:



[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepuos.

Tabnuibl u cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoabIIIu
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeomntepukc», «Dopmbel  OOppOBI  3a
cylecTBoBaHue», «EcTecTBeHHBIH 0TOOP», «MHOroo0pa3ue COpTOB PAaCTEHUII»,
«MHoroo6pazue  mopon  KUBOTHBIX»,  «[lonmymsauum»,  «MyTtanuoHHas
U3MEHUUBOCTB», «ApoMopdo3b», «anoamantanumy», «OOmas aereHepamus»,
«/IBmxymme cunel sBomouun», «Kapra-cxema wmapmpyra myremectBus Y.
HapBuna», «bopbba 3a cymectBoBanue», «lIpucnoco0I€HHOCT, OpPraHU3MOBY,
«"eorpaduueckoe BUI000pazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IUYHBIMU THUIIAMHU OKPACKH,
HAOOp IUIONOB M CeMsH, KoJuiekiusi «[IpuMepsl 3alUTHBIX MPUCTIOCOONIECHUN Y
KUBOTHBIX», MOJEe’Ib «OCHOBHBIC HAMNpPABJICHUS IBOJIOLUN», O0bEMHAS MOJEIb
«CTpOoeHHE rOJIOBHOTO MO3T'a TIO3BOHOYHBIX).

buoreorpaduyeckas xkapra wmupa, koiekuus «Dopmbel CcoxpaHHOCTU
MCKOIIAEMBIX JKMBOTHBIX M pacTeHuW», Monenb amumkaiusa «llepekpéct
XpOMOCOM», BIIaXHbIE TpenapaTtel «Pa3Butue  HacexkoMmoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTanuu (pOpMbl KPBUIbEB U
OKpAacku Tena).

JlaGopaTopHble M MpaKTH4YecKHe PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPHUION.

JlaGoparopnas pabora Ne 2. «Onmcanue MPUCIIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE "KU3HHU HA 3emuIe.

JloHayuHbIE TpEaCTaBICHHUS O 3apOXKACHUU >KU3HU. HayuHble rumoresbl
BO3HUKHOBEHUSI JKM3HM Ha 3emie: a0uoreHe3 M MaHcrepMus. XUMHUYecKas
ABONIOIMSA. AOMOTEHHBIM CHHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTraHWYECKHUX.
DKCIEPUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKON HBOMIONNH. HavanbHble 3Tansl
ouonornuecko sBomornuu. ['umoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE IPOTOKIIETKU. llepBble KIETKHM M KX 3BOJIOLMSL.
dopMHUpOBaHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam U nepuopaM. Karapxen. Apxeickas u
npotepo3oiickas Hpbl. llanmeo3olickas 2pa u €€ nepuOAbl: KEMOPHUICKUIA,
OPAOBUKCKUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30Kickas 3pa v €€ epUuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoabpl: TaJCOre€HOBBIM, HEOTCHOBBIH,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKUX MNpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUidl H
XKUBOTHBIX. [l0osiBNIEHHE, pACUBET U BBIMUPAHUE TPYIII JKUBBIX OPTaHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpakeHue HBOMoIUU. OCHOBHBIE
CUCTEMATUYECKUE ITPYIIIBI OPIraHU3MOB.

OBoJIOLMA YesoBeKa. AHTPONOJIOTHs KaKk HayKa. PazButue npeactaBieHuil o
IPOUCXOKICHUHM YeNoBeka. Meroasl u3yuyeHus aHTponorene3a. CxoacTBa H
pa3JIMyYUs YEIOBEKA U )KUBOTHBIX. CHCTEMaTHYECKOE MTOJ0KEHHUE YEIOBEKA.

JBuwxkymme  cuwibl  (pakTopbl)  aHTPOIIOTEHE3a. Hacnencreennas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOmIecCTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYIUH TpyJa, MbILUICHHUE, PEYb.

OCHOBHBIE CTaJIUM U BETBH 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbld, YemoBek npsaMoxonsamui, YernoBek HeaHAepTalbCKuM, YenoBek
pasyMHbIii. Haxoaku uCKOIaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, OOJACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUsL.

YenmoBeueckue packl. OCHOBHbIE  OOJBIIME  pachl:  €BPONECOMIHAS
(eBpaswmiickasi),  Herpo-aBCTpaJioWJHas  (PKBaTOpUaJIbHAs),  MOHTOJIOMJHAS
(a3uarcko-amepukaHnckasi).  UepTbl  NPUCIIOCOOJIEHHOCTH  MPEACTaBUTENEH
YEJIOBEUECKUX pac K YCIOBUSAM CyLIECTBOBaHWSA. EJNMHCTBO 4elOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsr: ®@. Penu, JI. ITactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuip! 1 cxembl: «Bo3anknoBenne COJIHEUHOM CHCTEMEBD», «Pa3Butne
opraHudyeckoro Mupa», «PactutenbHas kieTka», <«OKUBOTHas  KIETKa»,
«ITpokapuoTnueckast kietka», «COBpEeMEHHas CHUCTEMa OPraHUYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMHUYECKMX YEpPT CTPOCHUS YEJOBEKa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IaJCOHTOJIOTUYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4Ye€JIOBEKa», «JlpeBHenmme moan», «JpeBHue moau», «llepBbie
COBpPEMEHHBIE JII0JIN», «YenoBedecKkrue pach».

O6opynoBanue:  mymspku  «lIpoucxoxaenue  yenoBeka»  (OFOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHIA), CIENKU WIH
M300paKEeHMsI KaMEHHBIX OpYyJIHUi TEPBOOBITHOTO 4YelOBEeKa (KaMHH-YOTIIEPHI,
pybOuna, ckpebna), TEOXpOHOJOTHYEecKas Tabnuna, Koywekmus «DopMbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKkTH4YecKHe padoThI:

[Tpaktrueckast padora Ne 1. «/3ydeHne nckomaeMbIXx OCTaTKOB PacTeHUN U
KUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro MHupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBEIUECKUN My3eil).

Tema 3. Opranu3mMbl 1 OKpY:KaOUIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJaud U pa3/iesbl 3KOJIOTHMH. MeTOo bl SKOJIOTUYECKUX
HCCIIEI0BAHUN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAas,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue (axktopel. Kiaccudukanus skonorudeckux (HakToOpoB:
abnotuueckre, OUOTHYECKME U aHTPOMNOTeHHbIe. JIeWCTBHE HKOJIOTMYECKUX
(haKkTOpPOB Ha OPTAaHU3MBI.

AOuoTtndeckue (hakTophl: CBET, TEMIIEpATypa, BIaKHOCTh. DOTONEPUOAN3M.
[IpucnocoOneHusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonoruueckne puTMsl.

buotnueckue pakropsl. Buabsl OMOTHYECKUX B3aUMOJACHCTBUIN: KOHKYPEHIIHS,
XUIIHAYECTBO, cCUMOKMO3 H ero (opmel. [lapazutusm, koomepanusi, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIM3M, HEUTpaU3M.
3HaueHue OMOTMYECKUX B3aUMOJACHCTBUUN [JIsi CYIIECTBOBAaHUS OPTraHU3MOB B
OPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU monyysiquu. (OCHOBHBIE MOKa3aTEIn
MOMYJISILUUA: YHUCJIEHHOCTh, IUIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMyuka 4uCI€HHOCTH MOMYJISIUU U €€ perysius.

JeMoHcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynse, D. ['ekkensp.

Tabmuubr u cxemsl: kapta «[Ipupogusie 30Hb1 3emany, «Cpeasl 0OUTaHUS
opranusmoBy, «®oronepuoausm», «llomymsaun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU NOMYJISAUK HHDY30puu-Ty Penbkny, «IlureBbie memm.

JlabopaTopHble 1 NPpaKTHYeCKHe padoThI:

JlaGoparopnas pabora Ne 3. «Mopdosoruueckue 0COOEHHOCTH pacTCHUIN U3
Pa3HBIX MECT OOUTAHH.

JlabopaTtopHas paborta Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIEyCa».

[TpakTuueckast padota Ne 2. «IlocuéTt mIOTHOCTH MOMYJISIITUN Pa3HBIX BUJIOB
pacTEHUN.

Tema 4. Coo01iecTBa M 3K0JIOTHYECKHE CHCTEMBI.

Coo0miecTBO opraHuzMoB — OuoieHo3. CTpyKTyphsl OHMOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHantel. CBs3U B
OHOIIEHO3E.

DKoJloruuecknue cuctemMbl (9kocuctembl). Ilonstue 00 »skocucremMe u
ouoreoneHo3e. OyHKIMOHAIBHBIE KOMIOHEHTHl 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTHI, peyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (mumieBsie) ypoBHU S3KocucTeMbl. [TuieBbie nenu u cetu. OCHOBHbBIE
MOKa3aTelid 3KOCUCTeMbl: Ouomacca, MPOIYKUHUA. OKOJOTUYECKHE MUpPaMUIbL:
MPOMYKIIUHA, YHUCIEHHOCTH, Omomacchl. CBOWCTBAa HKOCHUCTEM: YCTOWYHBOCT,
camoperyJianus, pazsutue. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WIH IIUPOKOJIMCTBEHHOIO JIEca.

AHTpOTIOTEHHBIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruyeckoe u x031iCTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopa3zHooOpasue kak ¢akrop ycToHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnr. JKupoe BemectBo U ero ¢ynkuuu. OcobeHHOCTH Ouochepsl Kak
rJ100aNbHONM 3KOCUCTEMBI. Jl[MHaAMUYecKkoe paBHOBeCHE M OOpaTHas CBA3b B
ouocdepe.

KpyroBopoThI BelIeCTB U OMOT€OXMMHUYECKUE ITUKIIBI JIIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eMian. AHTPOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE SKOIOTHYECKUE TPOOTIEMBI.

CocyiecTBoBaHe TPUPOABI U yesioBeuecTBa. CoxpaHeHue OnopazHooopaszus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YHPABICHUS
IPUPOAHBIMU PECYpPCAMU U WX HCTOJb30BaHUE. J[oCTHKeHHsl OMOJIOTHU U OXpaHa
IPUPOJIBIL.

JeMoHcTpanuu:

IToptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubr u cxemsl: «llumessie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«ITpuponubie cooOmiectBay, «llemum nuTanusy, «IKOJIOTHYECKass MUPAMHIAY,
«buocdepa u yenopek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3d Bomoéma», «ArpoueHos», «lIpumepHbie
AQHTPOTIOTEHHBIC BO3CHCTBUS HA IPUPOTY», « BaxkHel e HCTOUYHUKU3arps3HEHUS
BO3/lyXa W TPYHTOBBIX BOM», «llouBa — BaxkHe#IIasi cocTapisitomas Ouochepsn»,
«®Daktoper  nmerpamanuu  mouB»,  «llapaukoBwiii A dexT»,  «DakTOpHI
paaMoOaKTUBHOIO 3arps3HeHusi Ouocdepb», «OO0mas cTpykrypa Ouochepb»,
«Pacnpoctpanenne xuzHu B Oumochepe», «O30HOBBI dKpaH OuoCcheps»,
«KpyroBopot yriepoaa B buochepe», «KpyroBopoT azoTa B Ipupoie».

OGopynoBaHue: Mojielb-anmuivkanus «Tunuunaeie OUOILIEHO3BD, repoapuit
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «buoneHno3y», «Bpeaurenu BaxxHeHImx
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYP», TepOapuu U KOJIJIEKIIMU PACTEHUN U )KUBOTHBIX,
OpUHAAJIeKAIIME K Pa3HBIM 3KOJIOTMUYECKUM TpyMIaM OJHOTO BHUIA,



Kpacnas xuura Poccuiickoit ®enepanmu, H300pak€HUs OXpaHSIEMbIX BHUIOB
pacTeHuM U )KUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOI'PAMMBI TIO
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cormacno ®I'OC COO, ycraHaBIuBaKOTCS TpeOOBaHMS K pe3yJbTaraM
OCBOCHHMS OOydaloUMMHCA TOpOTpaMM  CpeaHero oomero  oOpa3oBaHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType IMYHOCTHBIX PE3YJbTATOB OCBOCHHUS Ipeamera «buosorus
BBIJICTICHBI CIICTYIONINE COCTABIIAIONINE: OCO3HAHUE O0YUYarOIIUMUCS POCCUUCKOM
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOINPE/CNICHNUI0, Hadu4yhe MOTHUBAIIMKM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHUNU JWYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATULUA Pa3BUTHS OHUOJOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCSl PYKOBOACTBOBATHCS B CBOEH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHCTEME
Onosoruyeckoro oOpa3oBaHMsI, HAJUYME HKOJOTHYECKOTO TMPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTH KU3HEHHBIC TIIAHbI.

JIMYHOCTHBIE PE3YyNbTAThl OCBOCHHUS TMpeaMeTa «bHOoJIOrus» TOCTUTatoTCs B
€IMHCTBE Y4YeOHOW ¥ BOCHUTATEIbHOM JACSATEIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMUA, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS W CIIOCOOCTBYIOT TIpOIlECCaM CaMOTO3HAHUS, CaMOBOCIUTAHUSA H
CaMOpAa3BUTHs, PA3BUTHUS BHYTPEHHEN MMO3ULIUH JINYHOCTH, NATPUOTU3MA, yBaKECHUS
K 3aKOHY W MPaBOMOPSAKY, YEIOBEKY TPY/Jla U CTapIIEMy MOKOJECHUIO, B3aUMHOTO
YBOKEHUS, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACJEIUI0O U TPAJUIMUSIM
MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickorn denepanuu, Ipupoae U OKPyk aroen
cpeze.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro mnpenMera «buogorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U ONbITA ACATEIBHOCTH B MPOIECCE PEAM3AlMU OCHOBHBIX HaIpPABJICHUN
BOCMUTATENILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIET0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB M 00s13aHHOCTEH, YBOKEHNE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JIEATETLHOCTH IIPU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YYeOHBIX W TIO3HABaTEIbHBIX 3a7a4, BBHITIOJIHCHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO TMO3UIMI0 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHUE YYHUTHIBATh B CBOUX JECUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOCXKICHUSIMHU, KyJIbTYPHBIMH IICHHOCTSMH U
COLMAIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBbIX, TO3HABaTEIbHBIX M HUCCJIECAOBATEIbCKUX 3aJlad, YBaXKUTEIBHOIO
OTHOIIEHUSI K MHEHMIO OIMOHEHTOB TIPU OOCYXKIECHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU AEATEIBbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXXJaHCKON WJICHTUYHOCTH,
MMaTPUOTU3MA, YBAXKEHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pE]
Ponunoit, ropaocTtu 3a cBOM Kpail, CBOXO PoauHy, CBOM A3BIK U KYJIBTYPY, IPOILIOE
Y HACTOSIIIIEE MHOTOHAIIMOHAJIBHOTO Hapojia Poccuu;

LIEHHOCTHOE OTHOWIEHUE K IMPUPOJTHOMY HACIIEAUIO U TAMSITHUKAM MPUPO/IBI,
NOCTHXKEHUAM Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCUUCKHX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWMOJIOTHM, TOHUMAHHUS 3HA4YEHUsS OWOJOTHMM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBRA;

ujeitHas yOeXIIEHHOCTh, TOTOBHOCTh K CIIy»eHHWI0 W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS :

OCO3HaHUE JyXOBHBIX IEHHOCTEN POCCUUCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HaHWE JIMYHOTO BKJIAJa B TMOCTPOEHHWE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOLIECHUE K CBOMM POJIUTENSAM, CO3JAHUI0 CEMbUA HA OCHOBE
OCO3HAHHOT'O TNIPUHATHUS 1EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIECHUH;



MOHMMAaHKE YMOILMOHATFHOTO BO3JEHCTBUS KUBOM MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATH Ka4eCTBAa TBOPUYECKOM TUUHOCTH;

5) ¢pu3uveckoro BocmUTaHHUAA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbS U
IMOLUMOHAIBLHOTO 0JIArONOJTyYHsl:

MOHMMAHUE U peaI3allusl 3I0POBOTO K OE30MMaCHOTO 00pa3a KU3HU (370pOBOE
UTaHue, COOJII0ICHNE TUTUEHUYECKHUX MPABHUII K HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUH W OTAbIXa, peryispHas ¢u3nueckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS KCOOCTBEHHOMY (pU3mdyeckomMy u
MICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE I[EHHOCTH TPaBWJI WHAMBHAYAIbHOTO U  KOJUJICKTUBHOTO
0€3011acCHOT0 MOBEACHUS B CUTYAlLIUSX, YTPOKAIOIIUX 310POBbIO U )KU3HU JIIOJEH;

OCO3HaHUE TOCIEACTBUNA M HENPUATUS BPEAHBIX MPUBBIYEK (YNOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HAHUE LIEHHOCTH MAacTepCTBa, TPYAOIIOOUE;
TOTOBHOCTh K aKTMBHOM JESITEIbHOCTH TEXHOJIOIMUECKON M COLMAIbHON
HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, IIAHUPOBATH M CaMOCTOSTEIHHO

BBITIOJTHSATH TaKyIO JIESTEIbHOCTD;

UHTEpEC K pa3iuyHbIM cdepam MpodeccnoHATbHON MesSTEIbHOCTH, YMEHHE
COBEpILAaTh OCO3HAHHBIA BBIOOpP Oynymied npodeccun U peasu30BHIBATH
COOCTBEHHbBIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

HKOJIOTMYECKU L1eJIecO00pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHHS;

MOBBIIIICHHE YPOBHSI OJKOJOTHYECKOW KYyJNBTYphl: NPUOOPETEHHE OIbITa
TUTAHWPOBAHUSA TIOCTYNKOB M OIEHKM WX BO3MOXHBIX TIOCIEACTBHA JJIA
OKPY’KarOUIEU CPELBI;

OCO3HaHUE TJI00aJTbHOIO XapakTepa SKOJIOIMYECKHUX MpoOjeM U myTed ux
pelIeHuUS;

CIOCOOHOCTH MCIOJIB30BATh MPUOOPETaeMble TPU U3yUYEHUU OMOJIOTUN 3HAHMUS
M YMEHHA TIpH peHIeHHMH TMpoOJeM, CBS3aHHBIX C  palMOHAIBHBIM
OpPUPOAOIIONb30BaHUEM  (COONIOZEHUE  TpaBUJl  TOBEAEHUS B MPUPOJE,
HAIPaBJICHHBIX Ha COXpaHEHHWE pAaBHOBECUS B JKOCHCTEMax, OXpaHy BHJIOB,
aKOocucTeM, orocdepsr);



AKTMBHOE HENPUITUE NEUCTBUM, IPUHOCAIINAX BPEA OKPYKaIOIIEH NPUPOJHON
cpele, yMEHHME NPOTHO3UPOBAaTh HEOJArONpPUITHBIE SKOJIOTMYECKHE OCIEICTBUSA
PEANPUHUMAEMBIX IEHCTBUM U NIPEAOTBPALATh UX;

HaJIM4HUE Pa3BUTOIO KOJIOTMYECKOrO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYpHI,
OmnbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI MU B IO3HABATEJIBHOW, KOMMYHUKAaTUBHOW M COLMAIbHOU
[IPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOM EATEIBHOCTH 3KOJOTNYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

C()OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YHTATEIbCKOM KyJBTYpPbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXAY JIOJbMU U TTO3HAHUS MUPA;

MOHMMaHWEe crhenuduKku OMOJIOTUM KaK HayKd, OCO3HaHUA €€ poJiku B
(OpMHpPOBAaHMK PALMOHATIBHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM LEJIOCTHOIO
IpPEICTaBICHUA 00 OKPYXAlOLUIeM MHUpPE KaK O €IMHCTBE IMPHUPOJbI, YEJOBEKa U
oOuiecTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEW M PELIEHUH MpodsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS,;

yOEeKIEHHOCTh B 3HAYMMOCTH OMOJIOTHM ISl COBPEMEHHOW LMBUIM3ALUU:
oOecrieyeHrss HOBOTO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3[JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peuiaTb  PECypcHble  MPOOJIEMbl  pPa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 IIO0AIBHBIX HKOJIOTMYECKUX MPOOJIeM U
o0ecrieyeHus  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpPCOB M (OPMHUPOBAHHUIO HOBBIX CTAHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUH OMOJOTMUECKMX 3HAHUW B IEIAX
MOBBILICHUSI OOIIeW KyJIbTYphl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM T'PaMOTHOCTHU oOydarommxcs, (GpopmMupyemon
IpY U3yYE€HUU OMOJIOTHH;

NOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJb30BaTh TOJydyaeMble 3HAHUS JJI1 aHaiu3a u
OOBSICHEHUSI SIBIICHUI OKPYXalOIIero MUpa M MPOUCXOISIINX B HEM HM3MEHEHUH,
yMEHHE JellaTb OOOCHOBaHHBIC 3aKIIOYEHHs] HAa OCHOBE HAy4YHBIX (DaKTOB H
UMEIOIIUXCS JAHHBIX C LIEJIbIO MOJYUYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS s
pelieHus mpobyieM B PeabHbIX KU3HEHHBIX CUTYalIUAX;

OCO3HAHHWE LIEHHOCTHM HAYYHOH JEATEeIbHOCTH, FOTOBHOCTH OCYLIECTBISThH
MIPOEKTHYIO U HCCIIE0BATENBCKYIO AEATENBHOCTh HHIMBHUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oOBaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUN IO OHOJOTHMHU B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAIIPEJMETHBIE PE3YJIBTATHI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOTO mpenMera «buomorusn
BKJIFOYAIOT: 3HAYUMBIC JUISI (OPMHUPOBAHHS MHUPOBO33PEHUS OOYUArOITUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHayYHbIE MOHATHUSA, OTPaXKaIoIIne
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M crnenuduKy METOAOB IO3HAHMS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUS, SIBJICHHUE, MPOILIECC,
CUCTEMa, HAay4YHbIN (haKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
rcclieIoBaHne, Ha0JACHUE, U3MEPEHHUE, IKCTIEPUMEHT U APYTHUX ), YHUBEPCATbHBIC
yuyeOHble JelcTBUA (MO3HaBaTEJIbHbIE, KOMMYHHUKATHBHbBIC, PETYJISTUBHBIC),
obecrneunBaronye GopMupoBaHue (yHKIMOHATBHOUTPAMOTHOCTH U COIMATBHOU
KOMIIETEHIIUH 00yYaroluXcs, ClIOCOOHOCTh 00YUaAIOIINXCS UCTIOIb30BaTh

OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,
MHUPOBO33PEHUYECKME 3HAHMS W  YHUBEpCaJbHbIE Yy4yeOHbIE JCHCTBUS B
MO03HABATENILHON U COLUANIbHOM MPaKTHKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMbl CPEIHETO OOIIETro
00pa30BaHUsl IOJKHBI OTPAKATh:

OBaajnenne YHHBEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEIbHBIMHU
AeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeCTBHSI:

CaMOCTOATENFHO  (OPMYJIMPOBATh U AKTyaJU3UpOBaTh  MIpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPU OCBOCHHWM 3HAHUN MPUEMBI JIOTHYECKOTO MBIILIICHUS
(ananusa, cMHTE3a, CPaBHEHMSI, Kilaccu(UKauu, 0000IIeHHs ), pACKPBIBATH CMBICIT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU TOHSATHSIMH );

OTIPENeNSITh LETu JEATebHOCTH, 3a/laBasl TMapaMeTpbl M KPUTEPUU HUX
JTOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ICSITCIIBHOCTH C TIOCTABJICHHBIMU IIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKUE TOHATHS JIJIsi OOBsICHEHHUS (DaKTOB U SBIICHHUI
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHE paCCyXXIeHus (MHIYKTUBHBIC, JEIyKTUBHBIC, II0
AQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B pPaccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKITFOUCHHS,

OPUMEHSATh  CXEMHO-MOJIEJIbHBIE  CpeACTBa IS MIPEICTABICHHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTax, a



TAK)K€  NPOTUBOPEYMH  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMUHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUs MPOOJIEMBbI ¢ Y4ETOM aHAIW3a MUMEIOLINXCS
MaTepUalbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIIbHOCTh, OLIECHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTbH M  BBIIOJHATH pabOTy B  YCIOBUSX  pEajbHOIO,
BUPTYaJIbHOI'O U KOMOWHUPOBAHHOTO B3aUMOIEUCTBHUS;

pPa3BUBATh KPEATUBHOE MBILJIEHUE MPU PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUS:

BJIAJ€Th HABBIKAMH y4€OHO-MCCIIEIOBATEIBCKON U MPOEKTHOM J€ATEIbHOCTH,
HaBBIKAMM  paspelieHuss 1Opo0seM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY IMIOUCKY METOJOB PEILEHUs TPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIB30BaTh pAa3JIMYHbIE BHJbI JEATEIBHOCTH MO TMOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpHpeTaly, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Y4EeOHBIX
CUTyalUsX, B TOM YUCIIE IPU CO3JaHUH YUEOHBIX U COIIMAIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOYEBBIMU MOHITUSIMUA U METOJIaMU;

CTaBUTh M (OPMYJUPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIbHON
AESTENbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJIAITh TPUYMHHO-CIICCTBEHHbBIE CBA3M W aKTyaJU3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIOTE3Y €€ PEeIIeHNs, HAXOIUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX
YTBEPXKACHUMN, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEILLICHUS;

aHANM3UPOBaTh TOJIYYEHHbIE B XOJ€ pEUIeHUS 3aJauyd  pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OILICHKY HOBBIM CHUTYyalUsIM, OLICHMBaTh NPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh LI€JICHANPABICHHBIN MMOMCK MTEPEHOCa CPENICTB U CIOCOO0B
JeCcTBUS B TPO(ECCHOHATIBHYIO CPEy;

YMETh MEPEHOCUTD 3HAHUA B MIO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 001acTel;

BBIIBUTATh HOBBIC WJIEH, MPEAJiaraTb OPUTHHAIBHBIC MOAXOBI U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, I0MYCKAIOIINE aJbTEPHATUBHBIC PEUICHUS.

3) padora ¢ uHpopManueii:

OPUEHTHPOBATHCS B PA3UYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOM  jnuTeparype, OWOJIOTMYECKUX CIIOBapsiX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B IHTEepHETE), aHANU3UPOBATh



nH(})OPMAITUIO PA3IMYHBIX BUIOB M (DOPM MPECTABICHUS, KPUTHYECKH OIEHUBATH
e€ JI0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

bopMyIUpPOBaTh 3alpPOCHl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
otbope Omosornueckoi MHGOPMAITMH, HEOOXOAMMOW ISl BBITOTHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh OIBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN, COBEPIICHCTBOBAThH KYJbTYPYy aKTUBHOTO HUCIIOIBb30BAHUS PA3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BHIOWpAaTh  ONTUMaJbHYIO  (opMy  mpeacTaBieHUS
ouosiorndeckor nHbopMaIuu (CxeMbl, rpaduKu, JUArPaMMbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

WCIIOJIb30BaTh HAYYHBIA SI3bIK B KayeCTBE CPEACTBA MpU padoTe ¢
Oouonoruyeckod uHPOpMAIMEH: NPUMEHATh XUMHUYECKUEe, (QU3NUECKHE U
MaTEeMaTUYeCKUe 3HAKU U CHUMBOJIBI, (popMyibl, abOpeBUaTypy, HOMEHKJIATYpY,
WCIIONIB30BaTh HW  TPEOOpPa3OBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HaTJISITHOCTH;

BIAJCTh  HaBBIKAMH  pAaclo3HaBaHWS W 3alUTBl  WHGOpPMAIWH,
UHGOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHUe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH J1€CTBUSIMU:

1) o0menue:

OCYIIECTBJISATH KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIUCKYCCUM TIO CYIIECTBY OOCyXmaaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeiaraeMoun
3a/1ayd, YYUTBIBATh MHTEPECHl W COTJIACOBAHHOCTH IMO3HMIIMHN JPYTUX YIACTHHUKOB
JMajora Uin JUCKYCCUH);

pacro3HaBaTh HEBEpOaJbHBIC CpPEACTBAa OOIICHUS, IMOHUMATh 3HAYCHHC
COIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMS] KOH(MIUKTHBIX CHUTYAIlHi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIECHUS M B3aUMOJICUCTBHS, MOHHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBIIATh YBAKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyTupOBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsl IeATEIbHOCTD:

MOHMUMATh M KMCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYJTbHON
paboOTHI MPU PEIICHUH OMOJIOTHYECKOM MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (hOPM B3aUMOJICHCTBUS NIPH PEIICHUH YICOHON 3a/1a4H;

BBEIOMPATh TEMAaTHUKy UM METOAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEHN Ka)0ro YjeHa KOJUJIEKTHBA;



OPUHUMATh IL€JIM  COBMECTHOM  JI€ATEIbHOCTH, OpraHu30BBIBaTh U
KOOPAVUHUPOBATh NEUCTBUSA MO €€ AOCTHXKEHHUIO: COCTAaBIAATh IUIAH JCHCTBUIA,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KAUE€CTBO CBOETO BKJIA/1a M KaX/I0T0 YYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

Ipeuiaratb HOBBIE IIPOEKTHI, OLEHUBATh HJEH C TO3ULHH HOBH3HHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE IMIOBEIACHUE B Pa3IMYHBIX
CUTYAIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh HHUIIMATHBHBIM.

OBJiageHNe YHMBEPCATbHBIMH PeryJIATHBHbBIMY 1eiCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIs BBIABICHUS TPOOJIEeM U HX
pEIIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHMM LEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JIEHUCTBHSIX M MOCTYINKaxX MO OTHOUIEHHUIO K JKUBOW MPHUPOJE,
CBOEMY 370POBBIO U 310POBBI0 OKPYIKAOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATh MO3HABATEIIBHYIO NESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3aJ]aul B 00pa30BaTEIbHON
NEATEeIbHOCTU U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENbHO COCTABJIATH IJIaH PEUICHUS MPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIIMpATh paMKH Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;

JienaTh OCO3HAHHBIN BEIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKOH SPYIUIMH B
pPa3HBIX O00JIACTSIX 3HAHWM, IOCTOSHHO TIOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HAaBBIKAMH  [IO3HABATEIIbHOW  pediekcur Kak  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUM W MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJIbTATOB H
OCHOBaHMM, MCIHOJIb30BaTh MPUEMBI PeIIEKCUU NIl OLUEHKH CUTyalluu, BbIOOpa
BEPHOI'O PELICHUS;

yMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MPUHUMATh PEUIEHUS MO HUX
CHUKEHUIO;



NPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHalIW3€ pe3yJbTaToB
NEeATEINbHOCTH;

3) npuHsTHE CeOs M APYTrUX:

MIPUHUMATh Ce0sl, IOHUMAasl CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl JPYrUX I[pU aHalIu3€ pe3yJbTaToB
NEeSATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OIINOKY;

pa3BUBAaTh CIOCOOHOCTH IOHUMATh MHUP C MO3UIMH IPYTrOro YeJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouojorud Ha
0a30BOM YpOBHE BKJIIOHAIOT crienupuyeckue s yueOHoro npeamera «buomorus»
Hay4HbIC 3HAHMS, YMEHHUSA U CIIOCOOBI AEHCTBUI MO OCBOEHUIO, MHTEPIPETALIMH U
npeoOpa30BaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4€OHBIX CUTYallUsAX, a TaKXKe B peasIbHbIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme npeaMeTHble
pe3yabTaThl MPEACTABICHBI IO TO1aM 00YUYEHUS.

[TpenmeTHble pe3yabpTaThl OCBOEHUs yueOHoro mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HAyYHOTO
3HaHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpPa M HAyYHOIO MHUPOBO33PEHHS, O BKIJIAJE POCCHUICKUX WU
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B  pa3BUTHE Ouosioruu, (¢GyHKIMOHAIHLHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COJAEpPX AaHUE OHMOJOTMYECKUX TEPMUHOB M TOHSATHMA:
KU3Hb, KJIETKA, OpraHu3M, MeTab0a13M (0OOMEH BEIIECTB U MPEBPALLEHUE SHEPTUN ),
romMeocTtas (camoperyisiiusi), YpOBHEBas OpraHu3alus SKUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PEPOITYKIIHS), HACIEACTBEHHOCTh, K3MEHYMUBOCTD, POCT U
pa3BUTHE;

yMEHHE H3/1araTh OHOJOrMYecKue Teopuu (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHasl JI0rMa MOJIeKYyJISipHOM Owuosioruu), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBunosa) u yuenust (0 neHTpax MHOroo0Opasusi u
MPOUCXOXKJECHUS KynbTypHbIX pactenuii H. WM. BaBunoBa), onpenensitb rpaHUIlbl
UX NPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIOICHUE U
OMKCAHUE >KUBBIX CHCTEM, IMPOILIECCOB U SIBICHUN, OpraHU3alys W IPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  THUIIOTE3bI, BBISIBJICHUE
3aBUCUMOCTH MEX]y HUCCIEAYEMbIMU BETUYMHAMH, OOBSICHEHUE MOJTYUYEHHBIX



pE3yJIbTaTOB, MCHOJIB30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJbl HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISATh CYHUIECTBEHHBIEC NIPU3HAKU BUPYCOB, KJIETOK MPOKApUOT U
AYKapuoOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB U IMPEBPAILLEHUS IHEPTHH B KJIETKe, (POTOCHHTE3a,
IUIACTUYECKOTO W HHEPreTHUECKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHUS], Pa3MHOXKEHHS, WHJIMBUIYAJBHOTO Pa3BUTHS  OpraHH3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
IPOLECCOB U SIBICHUMU, NIl MPUHATHUS NMPAKTUYECKUX PELICHUIN B MOBCEIHEBHOM
KU3HH C LeJbl0 oOecrieyeHus: Oe30MacHOCTH CBOET0 3/I0POBbSl U 3JI0POBbS
OKPY’KaIOIIUX JIIOJEH, COOJIIOIEHUS] HOPM TPaMOTHOT'O MTOBEAEHUS B OKPY KalOIIEn
OPUPOJHOM cpene, MOHMMAHUE HEOOXOAWMOCTH WCIOJIb30BAHUS JOCTHIKEHUN
COBPEMEHHOU Ouonoruu " OMOTEXHOJIOTMA  JUIl  PalMOHAIBHOTO
MPUPOJONOIb30BAHMS;

YMEHUE pellaTh »JIIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
IUTHOPUAHOE CKpPEUIMBAaHUE, CIEIUICHHOE HACleI0BAHUE, COCTABISTH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUA IS MpPEICKa3aHMUsl HacleJOBaHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBIMOJHATH JIA0OPATOPHBIE M TMPAKTHYECKUE padOThI, COOIIOAATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBATh W MHTEPHPETUPOBATH HHPOPMAIIIO
OMOJIOTMYECKOTO  COAEpXaHMsl, BKIIOYAIOUIYI0 TICEBJAOHAyYHbIE€ 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MAacCOBOM MH(OpMaLMU, HAyYHO-TIOMYJISIpHbIE
Marepuaibl), 3THUYECKHE AacCHeKThl COBPEMEHHBIX MCCIEIOBaHU B OHOJIOrUH,
MeJIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOIIEHUS,
000011ast Gnosioruueckyr0 MHGOPMAIMIO U3 HECKOJIbKMX HMCTOYHUKOB, TPAMOTHO
UCI0JIb30BATh MOHITHITHBIN arnapaT OMOJIOTHH.

[TpenMeTHbIe pe3ysbTaThl OCBOEHUSI yueOHOro npeamera «buonorus» ¢ 11
KJlacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HAyYHOTO
3HaHHSA E€CTECTBEHHBIX HayK, B (OPMUPOBAHHMU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MUpPAa M HAYYHOTO MHPOBO33PEHMs, O BKJAJe POCCUHCKHUX U
3apyOeKHbIX yUEHBIX-OMOJOrOB B  pa3BUTHE OMOJIOTHM, (YHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPbIBATh COICPKaHNE OMOTIOTMYECKUX TEPMUHOB U TIOHSTHIL: BH/L,
MOMYJISIKSI, TEHO(POH[, 3BOJIOLMUSA, IABMXKYLIHME CHIIbI ((PaKTOpBI) SBONIOIHH,
IPUCIIOCOOJIEHHOCTh OPTaHU3MOB, BUJJ000pa30BaHUE, IKOJIOTHYECKUE (PaKTOpPHI,



DKOCHUCTEMa, TPOAYIEHTH, KOHCYMEHTBI, pEAYyIEeHTHl, IeNu I[HUTAHWUSI,
AKOJIOTUYECKas MUpaMua, OUoreoleHos, ouocdepa;

yMEHUE Wu3Jaratb OHOJOTMYECKUE Teopuu (dBONIOLMOHHAs Teopusi Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogpieBoro cxoactsa K. M. bapa, uepeoBaHus r1aBHbBIX HAPaBJICHUN Uy TEH
ssommrortuu A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepuaackoro), onpenensiTs
IPaHUIIBl UX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKCAHUE >KUBBIX CHCTEM, IPOILIECCOB U SIBIICHWH, OpraHU3allds W IPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABUKEHUE  THUIIOTE3bI, BBISIBJICHUE
3aBHCHMOCTH MEXIY HCCIEIyEeMbIMU BEIUYMHAMH, OOBSCHEHUE TOIYYCHHBIX
pe3yIbTaTOB, WCIOJB30BAHHBIX HAYYHBIX MOHATHH, TEOPUA W 3aKOHOB, YMCHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICNATh CYIICCTBEHHBIC MPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, MOIYJISUUN, MPOAYLUEHTOB, KOHCYMEHTOB, pEIyLEHTOB,
OMOreoleHO30B M  JKOCHCTEM, OCOOEHHOCTHM TMPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOrO0 OTOOpa, BUA00Opa30BaHUS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JIEUCTBUS SKOJOTUYECKHX (PAKTOPOB HA OPTraHU3MBI, TIEpPEeHOCca
BEIIECTB M TIOTOKA DSHEPIMH B DJKOCHCTEMAaX, AHTPOIMOTCHHBIX HM3MEHEHUU B
AOKOCHCTEMAx CBOEM MECTHOCTH, KPYTrOBOpPOTa BEIIECTB U OMOTCOXUMUUYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATHh MOJYyUYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTMYECKHX
IIPOLIECCOB W SIBJICHUU, JJISl NPUHATUS MPAKTUYECKUX PELICHUN B MOBCEIHEBHOMN
KHU3HU C 1eJblo obecriedyeHus Oe30MacHOCTH CBOETO 370pOBbS M 370POBbs
OKPY’KaIOIIUX JIIOJIEH, COOJIIOICHHUSI HOPM T'PaMOTHOTO MTOBEAEHUS B OKPY KaroIEen
MPUPOJHON cpefie, NMOHMMaHHE HEOOXOAMMOCTH HCIOIb30BAHUS JIOCTHIKEHHM
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIHOHATIEHOTO TTPUPOAOTIOIH30BaHNUS;

yMEHHUE pelaTh dJIEMEHTApHbIE OMOJIOTMUYECKHUE 3a/1aud, COCTaBIISATh CXEMbI
NEePEeHOCca BEILIECTB U HEPTUU B IKOCUCTEMAX (LIETIH MUTAHUS );

YMEHUE BBITMIOJHATH JIA0OpATOPHBIC M TMPAKTHUYECKUE pabOThI, COONIOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATH HH(POpPMAIUIO
OMOJIOTUYECKOTO  COJIepPKaHUS, BKJIIOYAIONIYIO0 TICEBIOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEICTBA MAacCOBOI MHGMOpPMAIINK, HAYYHO-TIOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  IJ00aJbHBIE  DKOJIOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011ast 6noIOrMIecKyr0 MHGOPMAIMIO U3 HECKOJIbKMX HWCTOYHUKOB, TPAMOTHO
UCI0JIb30BATh MOHITUIHBIN arnapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/1esioB U TeM un¢ppoBbIie
Ne i/ P Konrpoabubie | IlpakTnuyeckue (1upp )
NMpoOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
buonorus kak Hayka.
1 4 05 bubmuorexa [JOK
' https://m.edso0.ru/7f41¢c292
2 JKuBbIe CHCTEMBI 1 X OpraHU3AIIH 2 bubmmorexa [TOK
P i https://m.edsoo0.ru/7f41c292
. bubnuorexa [JOK
3 X 16 1
MMUYECKUI COCTaB M CTPOCHUE KIETKH https://m.edsoo.ru/7f41c292
bu6nuorexa [JOK
4 K 12
HSHEASHTCIRHOCTD KICTRH https://m.edsoo.ru/7f41¢c292
5 PasMHOXKEHNE U HHIUBUyaIbHOE PA3BUTHE 10 1 bubnuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U I3MEHUYUBOCTD 16 15 bu6mmoteka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 6 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6nuorexa [JOK
P 2
8 C3CPBHOC BpeMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/iesioB U TeM undpoBbie
Ne i/ P Kontpoabubie | IlpakTnuyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnuorexa [JOK
1 IBOIMOUKOHHAS OHONOTHA d 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHME U pa3BUTHE )KU3HU HA 9 05 bu6mmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmnorexa [JOK
3 OpraHH3MbI 1 OKpY>KaiolLas cpeia > L https://m.edsoo.ru/7f41cc74
bubnnorexa [JOK
4 Coo011ecTBa U DKOJIOTHYECKHUE CUCTEMBI 9 https://m.edsoo.ru/7fALec74
bu6mmoreka [IOK
° Pesepsiioe spens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Kontpoasnsie | Ilpaktnueckue A p
n/n Bcero u3ydyenusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
buonorus B cucreme HayK. bubnnorexa [JOK
1 YpoBHU OpraHU3aINK KUBOU 2 https://m.edso0.ru/863e6122
MaTepuH. https://m.edso0.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTrueckas padora Ne 1
2 «I/P}CHOJIBSOBaHIEC A3JIMYHBIX 2 0.5 bubmorexa [IOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3yUICHUHN
OMOJOTUYECKHX OOBEKTOBY
3 buonornueckne CuCTEMBbI, MPOLIECCHI 5 bubnmnoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XUMHYECKHH cocTaB KiIeTkU. Bona u 5 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nuorexa [JOK
5 b . 2
e, COCTaB 1 CTpoCHHE bekon https://m.edso00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 5 05 bubnmnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
7 YraeBospl. Jlunuasl 2 bubmuorexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso00.ru/863e6870

bubnuorexa [JOK
8 Hyxentobbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust u MeToabl U3yUeHUs bubnmoreka [JOK
kietku. Kiierounas reopust https://m.eds00.ru/863e6e88
10 Knerka kak nenoctHast )xuBas
cucreMa
CrpoeHue 3yKapuOTHIECKOM KICTKH.
JlaboparopHuas pabota Ne 2
«/3yueHue cTpoeHUsI KIETOK Bbu6moteka [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB H 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKpOIIpErapaTax u ux
OTIHICAHUE»
bu6nuorexa [JOK
12 OOMeH BEIIeCTB W METa00JIN3M https://m.edsoo.ru/863e766¢
bu6nuorexa [JOK
13 Potocuires. XemocHnres https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 DHepretieckiii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KISTKU. [{enenue
KieTku. Muto3. JlabopaTopHas BuGmiorexa JOK
15 pabota Ne 3 «Habmonenue MuTo3a B 0.5 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKpPOITperapaTaxj»
16 buocuures 6enka. Peakmus but6mmoreka [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
17 Tpaucasus — OuocuHTe3 Oenka bubmmorexa TIOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnerounsie GopMbl )KU3HU — bu6mmoteka [IOK
BHUPYCHI https://m.eds00.ru/863e7540
bub6munoreka [IOK
19 ®DopMBbI pa3MHOKEHHST OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6nuorexa [JOK
20 Meii
cHos https://m.edso0o.ru/863e7f4a
O6pa3oBaHue U pa3BUTHUE MOJTOBBIX
kJeTok. OIMI0J0TBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubnmoreka [JOK
«3y4yeHue cTpoeHus MoIOBbIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
93 I'eneruka — Hayka o bu6muoreka [IOK
HACJIE€ACTBEHHOCTH U U3MEHUYUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HaClIeOBAHUS
24 npu3HaKoB. MoHOTHOpUIHOE brbmorexa [JOK
P ] pu https://m.edso0.ru/863e8878
CKpEIINBAHHE
UTHOPUTHOE CKpEIUBaHUE. 3aKOH
25 f—IIeSaBI/II:JI/IJIf/IOFO Hai:nneI OBaHUS bubmorexa [TOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CuernieHHOe HAClIeJJOBaHHE
npu3HakoB. JJabopaTopnas pabora
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnuotexa [JOK

MOHOTHOPHUIHOTO U JUTUOPUTHOTO
CKpEIIUBAHUS Y APO30(IIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»

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



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

97 I'eneruka moima. HacimemoBanme 9 bu6nuorexa [HOK
MPU3HAKOB, CIEIJIEHHBIX C IMOJIOM https://m.edso00.ru/863e8c60
N3menunBocth. HenacnencrBeHHast
W3MEHYHMBOCTb. JIJabopaTopHas
pabota Ne 6. Uzyuenue bubnnoreka LIOK

28 . 2 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIMOHHOTO PsAZia U
BApUALIMOHHON KPUBON»

HacnencrBenHas N3MEHUHBOCTD.

29 Jlaboparopnas pabota Ne 7. 9 05 bubnmnoreka [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEIiapaTax»

bubnuorexa [JOK

30 Tenerica wenosexa 2 https://m.eds00.ru/863e8d78
PesepBHrlit ypok. O60611eH1E TTIO

31 TeMe «HaciaencTBeHHOCTE U 2
U3MEHYHBOCTH OPTAaHU3MOBY

bu6mmoreka [IOK

32 CCenexua Kak Kayka u npouece 2 https://m.eds00.ru/863e9214

33 MeToabl U JOCTUKEHUS CEIEKITUN 5 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buotexHosorus Kkak oTpacib 9 bubnuotexa [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoasnsie | Ilpaktnueckue A p
n/n Bcero H3y4yeHHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METObI €€ NU3YUEHUS 1 bubmmorexa [IOK
t A Y https://m.edso0o.ru/863ea20e
5 WcTopus pa3BuTHs IpeACTaBICHUM 1 bu6mmoteka [IOK
00 3BOJIIOLAU https://m.edso0.ru/863e9570
bubmnorexa [JOK
3 M 1
HKPOSBOTOMI https://m.edso0o.ru/863e9cle
[Tomynsmus Kak dJIeMeHTapHas
¢/IMHUIIA BUJIA U YBOJTIOIINH.
4 JlaboparopHas padota Ne 1 1 0.5 bubmorexa TOK
paTopHst p B ' https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OTOTHUECKOMY KPUTEPUIOH
5 JIBuoKy1Ie Cuilbl (371eMEHTapHbIe 1 bubnnorexa [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6nuorexa [JOK
6 E i 0TO 1
CTCCTBEHHEIT OTOOP H ero (opME! https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 5BONIONHHN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas 1 05 bubnuotexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpPraHu3Ma U ¢
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nmytu 1 bubmmoteka [IOK

MaKpO3BOJOIHNHN

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
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HeoOpaTumocTh 3BOTIOIINHT

Ucropus xu3nu Ha 3eMIie U METObI

10 R
e€ U3y4yeHHs
1 I'unoTe3bl IPOUCXOXKACHUS KU3HU bu6mmoteka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
PazBuTue xu3Hu Ha 3eMJie IO 3paM U bubnuoreka [JOK
12
Iepuo1am https://m.edso0o.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOIIH
PacCTUTENHHOTO U )KUBOTHOT'O MUPA.
[IpakTuueckas pabora Ne 1 bubnmnoreka [JOK
13 0.5
«3y4yeHne ncKomaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUTICKIIUSX )
CoBpemeHHas cuctema bu6muoreka [IOK
14
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
bu6nuorexa [JOK
15 DBoIOIMS YeIoBeKa (AaHTPOIOTeHE3
1 (anTp ) https://m.edsoo.ru/863eac2c
16 JBrxyuue cuiibl (pakTopbl) bu6muoreka LIOK
aAHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUN
9eoBeKa
18 UYenoBeueckue packl U IPUPOTHBIC bubnmnoreka [JOK
aJanTaluu 4Yea0BeKa https://m.edso0.ru/863eaea2
PesepBHbIit ypok. O6001IeHHE TIO
19 TeMme «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HH Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpensl 00UTaHUS ¥ SKOJIOTHUECKHE but6mmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

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

Abuornueckue GpakTopbl.
Jlaboparopnas pabora Ne 3.
«Mopdonoruyeckue 0coOEHHOCTH

. bub6mmoreka [IOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanwusy. JlabopaTopHas padora
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCa»
bubnuorexa [JOK
23 buomeckne daxropu https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomyssinun. [Ipaktudeckas pabota
24 Ne 2 «ITopcuér mioTHOCTH 0.5
TIOMYJISINI pa3HBIX BUJIOB
pacTeHuin»
o5 Coob1ecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuorexa [JOK
(KOCUCTEMBI) https://m.eds00.ru/863eb46a
OCHOBHBIE ITOKA3aTeNN YKOCHCTEMBI.
27 DKOJIOTUYECKHE TUPAMUJIBL. bubmorexa [TOK
N https://m.edsoo.ru/863eb5fa
CoiictBa s3xocucreM. Cykieccus
28 [IpupoaHbIE SKOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rimobanpHas bubmuoreka [IOK
JKOCUCTEMa 3eMIIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6muoreka [IOK

ounocdepsl

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UYenosedecTBO B Onocdepe 3emaun 1
33 Cocy1iecTBoBaHUE MPUPOJIBI U 1 bubnnoreka [IOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PezepBHblit ypok. O6001meHNE TEMBI
34 «Co0011ecTBa 1 IKOJIOTUIECKUE 1
CHCTEMbD»
OBUIEE KOJIMYECTBO YACOB I10 34 5

[NPOT'PAMME



https://m.edsoo.ru/863eba1e




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* buonorwus, 10 xnacc/ [lonomapéra U.H., Kopammosa O.A., Jlommunuaa T.E.;
noA penakuuei [lonomapéroit M.H., O61iecTBO ¢ orpaHuYeHHON
oTrBeTcTBEHHOCTHIO U3narensckuil nenTp «BEHTAHA-T'PA®y»; AkunonepHoe
obmectBo «M3narenscTBO «lIpocBenienne»

* buonorus, 11 knacc/ Ilonomapéra 1.H., Kopuunosa O.A., Jlommnuna T.E. u
npyrue; non pegakuueit [Tonomapéroit M.H., OG1iecTBO ¢ orpaHM4eHHOM
oTBeTCTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; Axunonepnoe

obmectBo «M3naTenscTBO «IIpocBerieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
"COopHUK 3a/1a4 110 00111ei Ouosorun st moctynarmux B BY3et", U. B.
bonrosa; "buosnorus: popmel u ypoau xku3Hu", b.M. Mennukos; "Jlekuuu mo

obmei omonoruun", U.H. [Tumenos.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bu6moreka IIOK
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