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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX)aHUS Y4eOHOro MpeaMera
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHus, pPe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEIX U
OPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuuke OMOIOruH, €€ 3HAYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpe/eIeHbl OCHOBHbBIE (DYHKIIMH MPOTPaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LesIX, 00 oOmiei
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS M Pa3BUTHS OOYUYAIOIIUXCS CpPEICTBAMHU
yuebHoro mnpeamera «buonorus», omnpenenseT o00s3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacupeleleHue 1o pa3iejiaM U TeMaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEeNbHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroImMXCsl.

B mporpamMe 10 OMONIOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JTMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUeOHBIX JEeHCTBUM OOYYarOIMIMXCS 10 OCBOCHHUIO COJCpIKAHUS
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YpOBEHB) peain30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUHM OHOJOruu, Ojarojapss 4yemy B Hel
POCMATPUBAETCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALIUN JIMYHOCTH, SKOJIOTHUYECKOTO MBIIICHUS, IPEICTABICHUI O 3I0pOBOM
oOpasze >XKM3HH U OEpEeKHbIM OTHOILIEHHUEM K OKpYXalolled NpUpOAHON cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PaHTa M CYNTHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUI YEIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIETUPOBaHUS, 000CHOBaHUS HKOJIOTUYECKU
1EeJIecO00pa3HOro TMOBEACHUS B OKpYXKAlOIIeW NPUPOJHOW cpene, aHaau3a
BJIMSIHUST XO3SHMCTBEHHOW JESITENbHOCTH YEJIOBEKAa Ha COCTOSHHE MPHUPOAHBIX U



VICKYCCTBEHHBIX JKOCUCTEM. Y CUIICHHE BHUMAaHUs K ITPUKJIAJHOW HAPABICHHOCTH
ydaebHoro mpeamera «bruosorus» MpoauKTOBAHO HEOOXOIMMOCTHIO OOECTeUeHus
YCJIOBHM JUIsl pELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CHOCOOHOCTH aJanTHPOBAaThC K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecneunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3HAET
YCIOBHSl  JUIA: TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (POPMHUPOBAHUSA
(YHKIMOHAIBHOW TPaMOTHOCTHM, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro oobpasa
YKU3HU, DKOJIOTMYECKOI0 MBIIIJIEHUS, IIEHHOCTHOIO OTHOLICHUSA K XKUBOU IIPUPOJIE
U YEJI0BEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaronuxcs. M3ydyenune Ononsoruu odecneynBaeT yciaoBHs Ui (POPMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpBhl, CIOCOOCTBYET WMHTErpalud OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHble MOJOXKEHUS O IpeaHA3HAYEHUHM y4eOHOro IMpeaMera
«buonorus» cocraBUIM OCHOBY Ul OMNpEAENICHUs NOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Ot6op coxmepkanusi yueOHOro npeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHHUA M YMEHMs, 3HAYUMblE JIs
dopMupoBaHus OOIIEeH KyJIbTYpbl, ONpEACNAIOIIME aJeKBaTHOE IOBEICHHUE
YEeJIOBEKa B OKPY’KAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»



BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHble TUHUU: «buosnorus kak Hayka. MeToabl
Hay4yHOTO mo3HaHus», «KieTka kak Ouonoruueckass cucrema», «OpraHu3M Kak
Oononornyeckas cucteman, «CucreMa W MHOTOOOpa3we OpPraHUYECKOTO MHPay,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYILIAE UM 3aKOHOMEPHOCTH.

[lenp u3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JEUCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHne 1eny u3ydeHus ydeOHoro mpeameta «buonorus» Ha 6a3oBOM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIASAYIONIUX 3a]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIAX, CIyKaIINX OCHOBOM
JUIsi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEUICKTYalbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOro YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJbTypbl, (YHKIIMOHAJIBHOM
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATh SIBJICHUSI OKPYKAIOIIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMbITA, MOJYYECHHBIX MPHU
W3y4YEeHUH OHOJIOTHH;

dbopmMupoBaHUe Yy OOydYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTU;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUYECKUX
HOPM TIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEeH cpelie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00s1eBaHUM.



B cucreme cpennero oOuiero ooOpaszoBanusi «buonorus», usydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIBHBIM YUEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaAMEeTHOM 00nacTh « ECTeCTBEHHO-HAYUYHbIE MPEIMETHI.

J{nst u3yueHusi OMoJIOrMu Ha 0A30BOM YPOBHE CPEJIHET0 00111er0 00pa3oBaHuUs
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34
yaca (1 gac B He/IeII0).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYCCKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HaOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KMBOU MPUPOJIBD.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
U3YYEHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinyuue
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKUBOU IIPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIETKU. XUMHUYECKHE 3JJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIC BEIIECTBA.

OyHKIMK BOABI U MHUHEPaAIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOro OajnaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



®epmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KATalIu3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1eJuI0I03a). buonornyeckue GyHKIIMM YIII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormasr — MOHOMEpBI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJTHK. Ctpoenue n gpynkinuu PHK.
Bunet PHK. AT®: ctpoenue u QpyHKIuu.

[{urosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
uzael u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOuMe MNPU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKas MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKApUOTHYECKON KJIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIIBLHON, >XUBOTHOM W
rpUOHON KIIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, IIIMKOKAIUKC, UX
¢bynkuuu. [Ina3zmarnueckas memOpana, e€ ceorictBa U pyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opranounbl kietku: JIIC, anmmapart ['ombmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUM u tiactun. Bunbl mmactun. HememOpaHHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIMKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslil neHTp kiaeTku. CTpoeHue sjapa: sjuepHas 000youka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupone», «PacrpeneneHne XuMHYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLEY.

Tabmuubl n cxembl: «llepuognyeckass TabnuIa XMMUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJIbl BoJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,



«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne mMoieKyJibl
AT®», «CtpoeHue 3yKapuOTUYECKOM KIIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHre pacTUTENbHOU KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHne KaTalIUTHYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlaGopatopHas pabora Ne 2. «M3ydyeHue CTpOEHUSI KIETOK pacTCHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OIMCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK MeTa00IU3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM HHEPrUM B NMOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHbBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTH (hOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycnoBuil cpeapl Ha (D)OTOCUHTE3 U CIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UpYIole OakTepuu. 3HAaUeHHEe XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmarpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hekinerounsie ¢popmbl xu3HU — BUpyChl. Uctopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOEHHOCTH CTPOECHHMS M SKM3HEHHOTO LHKJIA BUPYCOB.



bakrepuodaru. bonesnu pacreHuid, MKUBOTHBIX U YEJIOBEKAa, BbHI3bIBAEMbIE
Bupycamu. Bupyc mmmynonedunura yenoseka (BIY) — Bo36ymutens CIIN/a.
OOpatHass ~ TpaHCKpHWIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktrka
pacrnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Xiopormitacty, «®Potocuntes», «Ctpoenue JIHK»,
«Ctpoenure u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHUecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
oaktepuodaray», «Permmukarusa [JTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHre M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI M  WHIWBUAYAJIBHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi ruGenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecrolioe U moJjioBoe. Buasl Oecronoro
pPa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYE€HHE ISl CEJICKLUU.

[TonoBoe pa3MHOKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusX Meno3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHrorep. bHOJOrMYECKUN CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHWE M Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMATOre€He3 M OBOIEHES.
OcoOeHHOCTH CTpOEHUs SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHATIBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:



npoOJjieHue, racTpytisinus, opraHoreHnes3. [loctamOpuoHanbHOe pa3BUTHE. THIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPSAMOE, HENpsaAMoe (IUYuHOYHOE). BrusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YpOACTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IIBETKOBOI'O PACTEHMS: CTPOECHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuier u  cxembl: «DoOpMbI pa3sMHOXKEHHSI OpPraHU3MOBY, «JIBoiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne kieTku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOK»,
«Ctpoenne xpomocoMbl», «Knerounwsii nmukin, «Pemmukanus JHK», «Mwutosy,
«Meno3s», «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIECKONUTAIIUX U
4enoBeka», «OCHOBHBIE CTA/IMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOII, MHKPOITPENapaThI «CnepMaTo30uIbl
MJICKOIIUTAIOMIETOY, «SHlIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKanus «/leieHne KIEeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOl XpOMOCOMBI.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlabopaTtopHas pabota Ne 3. «HaOmromeHue MuTO3a B KJIETKaX KOHYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpeNapaTax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTrku. Ponbs nuTosoruun
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeTOJbl TEHETUKH (TUOPHUIO0JIOTMYECKUM,
HATOT€HETUYECKUH, MOJEKYJISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
NoHATHUSA. [ eHeTu4YecKkass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIUBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . MeHnnuenem.
MonorubpuHoe CKpenmBaHiue. 3akoH eAuHooOpasusi TUOPUIOB TMEPBOTO
nokoyieHus. IlpaBuno JOMUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oJHOE U HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTnueckue  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytolee ckpeumpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.



CuemnieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBAaHHUIO TeHOB. HapyleHnne cueruieHusi reHOB B PE3YyJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.

['eneTnka mosia. XpoMOCOMHOE ONpPEAEIICHUE TMoa. AYTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C MTOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON U3MEHUYMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KAaYECTBEHHBIC NMPU3HAKH U KX
HOpMa peakimu. CBOMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTalimoHHasi ”3BMEHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYuHbBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHX PAAOB B HacleAcTBeHHOM n3menunsoctu H. M. Basuiiosa.

BresanepHast HaCIeACTBEHHOCTh U U3MEHYUBOCT.

['enetuka yenoBeka. Kapuortum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBeKa: reHeaJIOTHYECKUM, OJTM3HEIOBBIN, IIUTOT€HETHYSCKIUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T1I1P-anamm3a. HacmencTtBennsie 3a00JjicBaHUS 4YeEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HU C HACJIEIACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHeparuBHble MyTanud. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JleMoHCTpaum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBunos.

Tabmuiet u  cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBaHUE U €ro
UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOTreHETUYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpeluBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHUTHOTO CKpEIIMBaHUSI, «Metio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «['€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4YeJoBeKa», «l'eHernka mona», «3aKOHOMEPHOCTH HACIIEIOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuoTumbel 4YeloBeKa W KUBOTHBIX», «BHIbI



U3MEHUYUBOCTH», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopa», «I'eHeTrKa rpymm KpoBu», « MyTarimoHHast K3MEHUYHNBOCTHY.

O6opynoBanue: MoaeIU-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUE,
«Hemonnoe momunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tella), repoapuid «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO CKPEIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIPETapaTax.

JlabGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
MMOCTPOEHHUE BAPUAILMOHHOIO PsiZia U BAPUALIMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanmu3 MyTaluid y Ipo30(uiibl HA TOTOBBIX
MHUKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Ceneknys Kak HayKa M IMPOLECC. 3apOKIACHUE CEJIEKUUMU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTrooOpas3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOIbI CeeKIUU. MacCOBBI U MHAUBUAYAIBHBIN OTOOPHI B
CEJIEKIIMM pPACTEHUNW U KUBOTHBIX. OLIEHKa 3KcTepbepa. bIu3KopolcTBEHHOE
cKkpeluBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTHIX JIUHUU.
['eTeposuc, win rudpuaHas cuia. HepoACTBEHHOE CKpEIIMBaHUE — ayTOPUAMHT.
Otnanénnas rtubpummuzanuss U e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
MOJy4YEHUE TOIUIIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHM, »XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonmoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WH)KEHEpHUs. OTaIbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3moB. Kierounas
nxkeHepud. Kinetounsie KyabTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHHUI.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.
Dkoyioruueckue W dtuyeckue  npodsnemsl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanumu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabnuipl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYyJbTYPHBIX pacTeHui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTypPHBIX



pactenuity, «OTaanéHHas rudpuausamus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bEeKThI OWOTexHOMOTHHY, «KIleTouHbIe KYyIBTYpHl W
KJIOHUpOBaHue», « KoHCTpyHnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOI0B M KOPHETUIOA0B TUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeusi «OCHOBHBIE METONIBI M JIOCTHXKEHHUS CEJIEKIMM PACTCHUU H
JKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI ~ YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOPATOPHUIO
arpOyHUBEPCUTETA WIK HAYUYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUHU. OBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa  3BoOLMU. [lameoHTONIOrMYECKHE:  ITOCIIEI0BATEIbHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMCH, NEPEXOJHBbIE (OPMBIL.
buoreorpaduyeckue: cxoncTBo U paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pPa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pPYJIIMMEHTapHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
JnapBUHM3MaA. J[BWKyIIME CHUJIbI 3BOJIOUMU BUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOMpPEAECNEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrokymme cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTarMoOHHbIN
IpoLecC M KOMOMHATHBHas WM3MEHYUBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeud
reHoB. V301Ut 1 MUTpanus.

EcrtecTBeHHbIl 0TOOp — HampaBisionuii ¢akrop sBomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOdOUUU. [Ipumepsr
MPUCIOCOOIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.



Bun wu  BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpMBI
BUJI000pa3oBaHus: reorpaduyeckoe, YKOJIOTUIECKOE.

MaxkposBomonust.  DopMbl  3BOTIONMU:  (UIETUYECKAs, JAUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxieHne OT HECHEeUHAIN3UPOBAHHBIX MpeakoB. IIporpeccupyromas
crienuain3anvs. AJIanTUBHAS paJnalysl.

JdeMoHCTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMUEcKOro MUpa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbl  OOopbObI  3a
cylecTBoBaHHue», «EcrecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyrtaunonHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoanantamum», «OOmas aereHepanus,
«/IBmwxxymue cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpuCrnoco0IeHHOCT, OPraHU3MOBY,
«I"eorpadpnueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000PA30BAHUE .

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
HAOOp IUIOAOB M CeMsH, Koiiekuus «lIpumepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaBICHUS HBOJIIOLMN», OOBEMHAs MOJEIb
«CTpO€eHrE roJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaguyeckas kapra wmwupa, KoJuleKiusi «DOpMbI COXPaHHOCTU
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb anmiuukauus «llepekpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BHUIOB MO MOP(OJIOTHUECCKOMY
KPUTEPHUIO».

JlaGoparopHas padora Ne 2. «OnucaHue NpucrnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBIEHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0uoreHe3 M TMaHCIepMus. XUMUYecKas
3BOJIIOLINUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIOIMK. HavanbHbIe 3Talbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX



CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKH. llepBble KIETKM W KX 3BOJIOLMS.
®opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa U €€ TMEpUOABI: KEMOPHUICKUH,
OPAOBUKCKHUH, CHITYPUMNCKHM, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30HcKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaliHo3oiickas »3pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIOTECHOBBIN.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [l0osiBIIEHNE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCcKOro Mupa Kak OTpaxkeHue 3BOJMoLMH. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue mpeacTaBieHH O
IIPOUCXOXKJICHUN 4YeloBeKa. Meroasl HM3ydeHHs aHTpororeHesa. (CxoxacrBa u
pa3JInyrs YEJI0BEKa U )KUBOTHBIX. CHCTEMAaTHYECKOE ITOJI0KEHHUE YEIIOBEKA.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIILICHHUE, PEYb.

OCHOBHBIE CTAJIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasmmi, YermoBek HeaHIEpTAIbCKHHM, YenoBek
pasymHbIii. Haxoaku MCKOmaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHMsI, 00JIaCcThb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlibHAs),  MOHTOJOUIAHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacuszma.

JleMoHCTpaum:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuner 1 cxembl: «Bo3HukHoBenue ConHeyHOM cucTeMBl», «Pa3Burtne
opraHnyeckoro wmupa», «PacturenpHas kierka», <OKuMBOTHas  KieTKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHpPay,
«CpaBHEHHE aHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYETOBEKOOOpA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJICOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBeKa», «/lpeBHenmue moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE PaChD).



O6opynoBanue:  mynsiku  «lIpoucxoxaeHue — dyenoBeka»  (OOCTHI
aBCTPAJIIONUTEKA, MUTEKAHTPONa, HEaHAEpTaiblld, KPOMaHbOHLA), CIEHOKH WIH
U300paKeHHUs] KaMEHHBIX OpPYAHMM MEpBOOBITHOTO YeJIOBEeKa (KaMHH-UOMIEPHI,
pyOuna, ckpebia), TEOXpoHOJIOTHYecKass Tabnuma, Kouiekiusa «Dopmbl
COXPaHHOCTH UCKOTIAEMbIX >KUBOTHBIX M PACTECHUIY.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckast padbota Ne 1. «/3ydeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKIUSX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Oprann3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4ud ¥ pa3aenbl SKOJOTHA. MeTObl 3KOJIOTMYECKUX
VCCJIETOBAHNM. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyIlIHAs, [OYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (aktopel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abnoTnyeckue, OWMOTHYECKHME M AaHTPOIOTreHHbIE. JleMCTBUE HKOIOTHYECKUX
(haKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (PAKTOpOB.
buonornueckue puTMBI.

buotnueckue  daktopel.  Bumel = OMOTHYECKMX ~ B3aUMOJICUCTBHIL:
KOHKYPEHIMSI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTyajiu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIH3M,
HEeUTpaiu3M. 3HAaueHHE OMOTHYECKMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MMPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomyjsiund. OCHOBHBIE IOKAa3aTENH
NOMYJISILMN: YHCIEHHOCTb, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuKa 4YACIEHHOCTH MOIYJISILUU U €€ PeryJsIsuusl.

JdeMoHCTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupognsie 30ub1 3emum», «Cpenbl oOUTaHUS
opranuzmoBy», «®otonepuonuzm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YHUCJIEHHOCTHU MOMYJISILNK UH(Y30pun-Ty Penbki», «[IuieBsie nenm.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUH W3
Pa3HbIX MECT OOMTaHUS.



JlabopaTtopHas paborta Ne 4. «BinusHue cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIEyCay.

[Ipaktrueckas padota Ne 2. «Iloncyér NiI0THOCTH NOMYJSUMIA Pa3HbIX BUIOB
pacTeHu.

Tema 4. Coo01recTBa 1 YK0JOrH4ecKrue CHCTEMBI.

CooOmiectBO OpraHu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
NPOCTpaHCTBEHHAsA, Tpoduueckass (muienas). Buabl-momunantel. CBsizu B
OHOILIEHO3E.

Okosioruyeckue cucrtembl (d9kocucteMsbl). lloHsitTue 00 »3KocucTeMe H
ounoreoneno3e. @OYHKIUOHAIBHBIE KOMIIOHEHTBl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK 3HEPTHUHU B IKOCUCTEME.
Tpoduueckue (muiieBble) YPOBHM OKOCHUCTEMbI. [IMIleBble LeMM U CETH.
OCHOBHBIE TIOKa3aTEeIM HSKOCUCTEMBI: OHOMacca, MHPOAYKLHUA. DKOJOTUYECKHUE
OUPAMUJIBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. CBONCTBAa 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETYJIALMS, pa3BUTHE. CyKIECCHS.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpPONOr€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X03s1CTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucteM. CoxpaHeHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. ['panuiibl, coctaB u CTpyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
rJ100aJIbHOM 3KOCHCTEMBbL. J[MHaMHuecKoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoja,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTPONOreHHbIE H3MEHEHUs B Onocdepe.
['11oGaabHbIC PKOJIOTHYSCKUE TTPOOIIESMEL.

CocylecTBOBaHUE MIPUPOIBI u YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opa3usi Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA palliOHATBHOTO
yOpaBJIeHUs] TMPUPOJHBIMU pecypcaMM M HX HCHoJb30oBaHue. JlocTuxkeHus
OMOJIOTHMHU U OXpaHa MPUPO/IbI.

JleMoHCTpaum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmumpl u cxemsl: «llumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobOmiecTBa», «llenn nutanusy, «IKoJOrHYECKass MUPAMHUAAY,
«buocdepa u yenoBek», «IKOocUCTEMA MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA



XBOMHOro  Jjeca», «buoneHo3 BomoéMa», «ArpoueHos», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JCWCTBHA Ha  OpUPOLY», «BaxkHeWIIME HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — BaKHEMIIasi COCTaBIISIONIAS
ouocdepo», «PakTopsl Aerpaganuu mousy, «llapaukossiit 3pdexTy, «DakTophI
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «O0mas crpykTypa Ouocdepb»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azota B IpUpOAe».

OopynoBaHue: MojeNb-anmukanus «TunuyHble OHOLIEHO3b», TepOapuii
«PactutenbHble COOOIIECTBaY, KOUIEKINH «bHOLIEHO3Y, «Bpenurenu BaXKHEUIINX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu W KOJUICKIIMM PACTCHUH W
JKUBOTHBIX, MPHUHAJJICKAIINE K Pa3HbIM SKOJIOTUYECKUM TPYIIIaM OJHOTO BHJA,
Kpacnas xuura Poccuiickoit ®enepanuu, u300pakeHUs OXpaHSEMbIX BHUOB
pacTeHUl U )KUBOTHBIX.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUIA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pe3ysbTaram
OCBOCHHS OOyYalOIMMUMHUCA TIporpaMM  CpeaHero oOmero  0o0pa3oBaHMS:
JUYHOCTHBIM, METAPEIMETHBIM M TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpyKkType JIWYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA TIpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABJISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IPaKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEILHOCTH
U CaMOONpPEACJICHUI0, HaJlWyMe MOTHUBAIlMM K  OOy4YeHUI0  OuOJOoruu,
IIeJICHANPABJIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH HAa OCHOBE
KIIFOUEBBIX IICHHOCTEH M HMCTOPUYSCKUX TPAJMIIUN Pa3BUTHSA OHOJOTHYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTHh OOYYarOIUXCsl PyKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAIUYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTH KUSHEHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysIbTaThl OCBOCHUS MpeameTa «bHuonorus» AOCTUTaroTCs B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBHUU C
TPAAUIUOHHBIMUA POCCUICKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHWS, CAMOBOCTIHTAHHS U



CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEN TO3WLMM JIMYHOCTH, I[aTPUOTU3MA,
YBAKEHMS K 3aKOHY M IPABOIOPSAAKY, YEJIOBEKY TPyZa U CTapLIEMYy MOKOJICHUIO,
B3aMMHOTO YBaXXCHUs, OCEpEKHOrO0 OTHOIIEHUS K KyJIbTYpHOMY HACIEAUIO U
TPaJULUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickorn Penepainuu, npupoae u
OKpY’KaroILIEH cpefe.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS YyueOHoro mnpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHHE >KU3HEHHOTO
ONBITA U OMNBITA JAEATEIBHOCTHA B IPOLIECCE pean3alMy OCHOBHBIX HaIIPaBIICHUMN
BOCIIUTATEJIbHON JEATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

Cc(OpMUPOBAHHOCTH IPAKIAHCKON MO3ULUHU 00yYaOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOr0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHUTYLUMOHHBIX IIpaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U ITPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IMPU CO3IaHHUU
y4€OHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATEJBHBIX 3ajay, BBINOJIHEHUU
OMOJIOrMUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENsTh COOCTBEHHYIO MO3UILUI0 IO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMHU YOEKACHUSIMU, KYJIbTYPHBIMA IEHHOCTSIMU U
COILIMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOT'O BBINOJHEHHS
y4eOHBIX, TIO3HABATEJNbHBIX U HCCJIENOBATENbCKUX 3a/lay, YBAKUTEIbHOTO
OTHOILIEHUSI K MHEHMIO ONIMOHEHTOB IMpPH OOCYXIEHHWU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOT0 COJCPKaHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]
PonuHoy, ropmoctm 3a CBOM KpaW, CBOK PoauHy, CBOM S3BIK M KYJbTYpY,
IIPOIIIOE ¥ HACTOSAIIEe MHOIOHAIMOHAIBLHOTO Hapoaa Pocecuu;

LIECHHOCTHOE OTHOILLIEHHUE K IIPUPOJHOMY HACJIEAUIO U IMAMATHHUKAM IPUPOLBI,
NOCTHXKEHUM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPY/IE;



CIIOCOOHOCTh OIIEHHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT'O OOIIIECTBA;

uaelHas yoexxXIEHHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy1b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSCh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOIO TMPUHATHUS LEHHOCTEM CEMEMHON JKW3HU B COOTBETCTBUU C
TpaguuuaMu HaposioB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYAs ACTETUKY ObITa, HAYYHOIO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJda, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBUSI >KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usznyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIaronoJayuns:

MOHMMAaHUE U peau3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3HUUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHUMAHUE I[EHHOCTH TPAaBWJI WHIWBUIYATHHOTO M  KOJUJIEKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYaIIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUCK (YIOTpEOICHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHSATH TaKYyIO J€ATEIbHOCTD;



MHTEpEC K pa3nyHbIM cepaMm NnpodhecCUOHANIbHON AESTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymieil npodeccuun U pearTu30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MU CaMOOOpa3OBaHHWIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) IKOJIOTHYECKOT0 BOCITUTAHMS S

HKOJIOTHYECKH 1€JIeCO00pa3HOE OTHOIIEHHE K MPUPOJIE€ KaK HCTOYHHKY
YKU3HHU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTHYECKON KYyJBTYphI: TMPUOOPETECHUE OIbITA
IUIAHUPOBAHMS TIOCTYIIKOB M OICHKH WX BO3MOXHBIX TOCIEICTBHMA IS
OKPYXaKOUIEH CPEIbL;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TpPU HU3YYECHUU OHOJIOTHH
3HAHMST W YyMEHUS TPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJIOICHUE  TMpaBW — TOBEACHUS B NPUPOJE,
HaIlpaBJICHHBIX HA COXpPaHCHHUE pPABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCUCTEM, OHOoCheEpbl);

aKTUBHOE HENpUSITHE JEHCTBUN, TMPUHOCAIIUX Bpel  OKpYKArOIIeH
MPUPOTHON Cpefie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIAT UX;

HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHUSI, YKOJIOTHYECKON KYIbTYpHI,
OTIbITa JeSITEeNIbHOCTH IKOJIOTHYECKOM HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOU
MIPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTUUCCKOMN EATEITLHOCTH YKOJIOTHICCKOMN
HapPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

Cc()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKON KYJIBTYpBl KaK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMHU U TIO3HAHUS MUPA;

NOHUMAaHUE ClNeuuPUuKU OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJii B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBIeHusT 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOsieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,



yOeKAEHHOCTh B 3HAYMMOCTU OHOJIOTMU JJIi COBPEMEHHOM LMBWJIM3ALNU:
o0OecriedueHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh pPEeCypcHble  MPOOIEMBI  Pa3BUTHS
YeJIOBEYECTBAa, MOKUCKA MyTeH BBIXOJAa U3 IIO0ANBHBIX HKOJIOTHUYECKUX MPOOIEM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY — pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOTMUECKUX 3HAHUM B LEJAX
MOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHATBLHOW TPAMOTHOCTH OOydaromuxcs, GopMUupyeMoit
U U3y4eHUH OMOJIOTH;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMs, UCHOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHWUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYXArOIIero MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB U
UMEIOITNXCS JAHHBIX C IENBIO MOTYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHMOJNIOTUYECKUE 3HAHUSA IS
perieHus mpoOieM B peabHBIX JKU3HEHHBIX CUTYAIIHAX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JEATEIbHOCTH, FOTOBHOCTb OCYIIECTBISAThH
IPOEKTHYIO ¥ UCCIIEA0BATEIbCKYIO I€ATEIbHOCTh UHANBUIyaJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMPEpPhIBHOMY  OOpa30BaHHUIO M
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTHU B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yJibTaThl OCBOCHHs yueOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOMIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlleHayYHbIE MOHATHUS, OTpa)Karouue
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, YHEpPrusi, SABJICHHE, MPOILECC,
CUCTEeMa, Hay4yHbIi (DaKT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHME,  HAOJIOJeHUWEe, U3MEpPEeHHe, OKCIEPUMEHT U  JIPYTHuX),
yHUBEpCaJbHble y4eOHbIe JIeHCTBUS (TIO3HABaTelIbHbIE, KOMMYHHUKATHBHBIE,
pEryJsiTUBHbIE), oOecreynBaome dbopmupoBaHue (GyHKUMOHATBHOU
IPAMOTHOCTH W  COIMAJIbHOM KOMIIETEHIIMM OOYy4Yaroluxcsi, CIOCOOHOCTh
oOyyJaroumxcs UCII0JIb30BATh OCBOCHHbIE MEXIUCIUTUTMHAPHBIE,



MHUPOBO33PEHUYECKUE 3HAHMS W  YHUBEpPCAJIbHblE yueOHbIE JIEHCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTUKE.

MeTtanpeameTHble pe3yibTaThl OCBOCHHSI TMPOTPAMMBI CPETHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

Osaanenue YHUBeEpPCAJbHBIMHU y4eOHbIMH MO3HABATEJIbHBIMHU
NEeUCTBUSAMMU:

1) 6a30oBbIe JIOTHYECKHE TeCTBHUS:

CaMOCTOSITENILHO  (OpPMyJIHpPOBaTh U aKTyaJIM3UpOBaTh  IpoOieMmy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananm3a, cuHTE3a, CPaBHEHUS, KiIacCU(UKAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMUECKUX MOHATHH (BBIIEIATh UX XapaKTE€pHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C APYTUMU NOHATUSAMU);

ONpENENATh LEIN JAEATEeIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUHU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI AESITEILHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCITI0JIb30BaTh OMOJOTUYECKUE MOHATHUS U 00bsICHEHUS (DAKTOB U SBJICHHIM
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKHE paCCyX ACeHUsA (MHIYKTHBHBIC, JCIyKTUBHBIC, II0
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOABI U 3aKIIOUCHMUS;

OPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IPEICTaBICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEUMU  Pa3HOrO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH(GOPMAIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PEHICHHs MPOOJEMbl C Y4ETOM aHalld3a MMEIOIIHUXCS
MaTepHabHBIX U HEMATEpUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JE€SITEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHAX  pPEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEHICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-MCCIIEOBATENBCKON U MPOEKTHOM JESITENbHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PELICHUsI MPAKTUYECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;



UCIIOJIb30BaTh PA3JIMYHbIE BUJIBI JCSITEIBHOCTH MO TMOJYYEHHUIO HOBOTO
3HaHWS, €ro HWHTEePIpETalUH, MPeoOpPa3OBaHUI0O M TMPUMEHEHUIO B Y4EOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3JaHUH YI€OHBIX U COI[MAIbHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMyJIUpOBaTh COOCTBEHHBIE 3aJaylM B 00Opa30BaTEIbHOM
NESATEIbHOCTH U dKU3HEHHBIX CUTYaIIUSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HAXOAUTh apryMEHTBhl Uil J0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LEJICHAINIPABICHHBIM MOUCK IEpeHOca CPENCTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENy;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO W MPAKTHUECKYIO0 00jacTu
KHU3HECITCIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, MpEjiaratbh OPUTHHAIBHBIE TOJIXOJbI U pElICHUs,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOIMTYCKAIOIINE aJbTEPHATHUBHBIC PEIIICHUS.

3) pabdora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMALMK (TEKCTE YU4EOHOTro
nocoOusi, HAYYHO-TIOMYJISIPHOW  JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAITUIO PA3IMIHBIX BUJOB U (POPM IpECTaBICHUS, KPUTUYECKU OIEHUBATh
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUUBOCTD;

dbopMyIUpPOBaTh 3aNPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TOUCKE U
otOope Omosornueckor MHGOpMAIU, HEOOXOAMMOM TSI BBITTOJIHEHHS YYEOHBIX
3ajay;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATh KyJIbTYpy aKTHUBHOTO MCIOJIB30BaHMUs Pa3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIPEICTaBIICHUS
ounonornyeckor uHbopMaIu (cxeMbl, rpadyKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBe CpeACcTBa mpu paboTe ¢
Ovonornyeckod MHPOpMaLME: MNPUMEHATh XUMHUYECKHE, (U3UYECKUe U



MaTeMaTUYeCKUe 3HaKh W CUMBOJIBI, (OpPMYJibl, abOpeBUATypy, HOMEHKIATYpY,
UCIOJB30BaTh M MPEOoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHUE  CPEACTBA
HarIsiAHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aUTHl  WH)OpMAaIuH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJiageHne yHMBEepPCAIbHBIMIA KOMMYHHMKATHBHBIMH J1€/iCTBUSIMU:

1) o0mmennme:

OCYUIIECTBJISATh KOMMYHUKAIIMK BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JWAJIOTE WM JTUCKYCCUH TIO CYIIECTBY OOCyXmaaeMoi TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS MpeajiaracMoin
3a/1a4ud, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUN APYTUX YYACTHUKOB
JMasora Wik TUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOINECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUS U B3aMMOJICHCTBUS, TOHUMATH
HaAMEpPEHUS IPYTUX JIIOACH, MPOSBISITh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HCHOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHMMATh M KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS TIPU PEIICHUU YyUeOHOU 3a1auH;

BBHIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHCTBUU € y4&TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0T0 UjieHa KOJIJIEKTUBA;

MPUHAMATh 1€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOEr0 BKJAJa U KaXJOTO yYacCTHHKA KOMaHJIbl B
OOIIUIA pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TIPOCKTHI, OLIGHMBATh UJEHW C TMO3UIMUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHUE B Pa3IMUHBIX
CUTYaIMsSIX, TTPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHHBEPCATbHBIMH PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopranu3anms:



UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS U BBIABICHUS MPOOJIEM M UX
pEIICHMS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOLIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBBI0 OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh IIO3HABATEIBHYIO NEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7auu B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHsX;

CaMOCTOSITENIFHO ~ COCTAaBJATh TIUIAH pEIIEHUS MpoOsiieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIupsATh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieJ1aTh OCO3HAHHBIN BBIOOP, apIryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJa/J€Th  HABbIKAMU  [O3HABAaTEJbHOM  pedieKkcud Kak  OCO3HaHUs
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX pE3yJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IEKCUU ISl OLEHKU CHUTYyaluH, BhIOOpA
BEPHOT'O PEILLICHUS;

yMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYrMX IIPpH AaHAINU3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsiTHE CedS M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHThl APYrUX TMpH aHaJM3e pe3yibTaToB
NeSTEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JPYTrOro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATBI



[IpeameTHble pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIFOUAIOT CHEIUpUUECKHE I yaeOHOTO TpenMeTa «bromorus
HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, HHTEPIIPETAITUN U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B PA3jMYHBIX YUEOHBIX CHUTYallUsX, & TAKKE B PEaTbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buonorus» ¢ 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUNA O MECTE U POJIH OMOJIOTHH B CHCTEME HAyYHOTO
3HaHHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWH COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpPAa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJIEpkKAHUE OUOJIOTMYECKUX TEPMUHOB WU TOHSITHUM:
KWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMeH BEIIeCTB U MpeBpaliecHue
DHEPTUHN), TOMEOCTa3 (CaMOperyJsirs), YPOBHEBAsT OPTaHU3AIUS KUBBIX CHCTEM,
CaMOBOCTIPOU3BEICHHE (PETIPOIYKITHS), HACIEICTBEHHOCTD, N3MEHYHBOCTD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJISSpHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 eHTpax MHOrooOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. V. BaBuioBa), onpeaensTs rpaHUIlbl
WX MPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIaJICTh METOJIaMH HAYYHOTO MMO3HAHKS B OMOJIOTHUN: HAOIIOICHUE U
OTMCAHKE YKUBBIX CHCTEM, TPOIIECCOB M SBJICHHM, OpraHU3alus W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pE3yIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUA W 3aKOHOB, YMCHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTyYCHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJEIATh CYIICCTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M IMPEBPAIICHUS SHEPTUH B KJIETKE, (DOTOCHHTE3A,
MJIACTHYECKOTO W DHEPreTHUecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meko3a,
OIUIOJIOTBOPEHUS, PA3MHOXKCHHS, WHANBUAYATLHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHSATH MOJYyYCHHBIEC 3HAHMS IS OOBSCHEHUS OMOJOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN



KU3HU C LETpl0 oOecrieyeHus Oe30MacHOCTU CBOErO 3J0POBbS W 310POBbS
OKPYXAIOIUX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTIO IMOBEJIEHUS B OKPY KAIOIIEH
IPUPOHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOU ounonorun U OMOTEXHOJIOTHIA Ul PalMOHAIBHOIO
MPUPOOTIOIH30BAHNUS;

yMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOPUHOE CKpEUIMBaHUE, CICIUICHHOE HacleIoBaHue, COCTaBIATh CXEMbI
MOHOTUOPHUIHOTO CKpEIIMBaHUS JUIsl TpeIcKa3aHusl HacleOBaHUs MPU3HAKOB Y
OpTraHU3MOB;

YMEHHE BBIMOIHATH JIA0OPATOPHBIE M MPAKTHUECKHE PadOThI, COOMIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOpHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIENOBaHUII B OuoOJIOTHUH,
MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHS,
000011ast OMOJIOTHYECKYI0 UH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.

[TpenmeTHble pe3yabTaThl OCBOEHUSI yueOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAaHWs ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKa [T PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHMA:
BUJI, TIOIYJIALNS, TeHO(OH, IBOIIOLMS, ABIKYIINE CUIIbI ((haKTOPbI) IBOJIOLNUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
OKOCHCTEMa, TMPOIYIEHTHI, KOHCYMEHTBI, pEAYyLEHThl, I[eNu IHUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHUE Hu3j1araTb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapiiieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBieHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAEIATh TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHE YKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHHM, OpraHu3alus U IMPOBEJACHHE



OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXy HWCCICIyEeMbIMH BEIIMYMHAMU, OOBSICHCHHE IMOJYYECHHBIX
pE3ybTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JIeaTh BBIBOJIBI HA OCHOBAHUH TIOJTyYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, TMONYJAIMA, TNPOAYIEHTOB, KOHCYMEHTOB, pPEIyIECHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOCHHOCTH IIPOIIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BUI000pa30oBaHHUs, MPHUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUSL SKOJOTHMUECKHX (DAaKTOPOB Ha OPraHU3MBI, MEpeHoca
BCIIECTB W TIOTOKA DHEPTMH B DKOCHCTEMax, AHTPONOTCHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KHU3HU C 1LeJplo obOecriedyeHus: 0e30IaCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOIINX JIIO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPY KAIOIICH
NPUPOTHON cpefe, MOHUMaHHE HEOOXOIWMOCTH WCIOJIb30BaHUSA JTOCTHKCHUI
COBPEMEHHOW OMOJOTHH JIJISl PalliOHAIEHOTO MPUPOIOIIOIb30BAHNUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKUE 3a/laud, COCTABJISTh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuiIa npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYCCKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIIHIO
OMOJIOTHYECKOTO COJEP)KaHUs, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOW MH(OPMAIINU, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJIOOATbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIE M YCTHBIE COOOIICHMUS,
00001mast 6MoIOTHYECKY0 WH(GOPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ni KosnnyectBo yacos
DJIEKTPOHHBIE
HaumenoBaHue pa3jaeJioB (uudpossbie)
n Bcer KoHTpoJibH IIpakTHyeck
U TeM IPOrpaMmabl o0pa3oBaTte/ibHbIE

~~

0 ble padoThI ue padoTbl
pecypchl




but6mmoreka [IOK
1 Buonorus xak Hayka 2 0.5 https://m.edsoo.ru/7f41c
292
JKuBBIe CHCTEMBI U BX bubmmorexa TIOK
2 1 https://m.edsoo.ru/7f41c
OpraHu3aIys
292
. bu6nunorexa LIOK
XHUMUYECKUI COCTaB U
3 8 1 https://m.edsoo.ru/7f41c
CTPOCHHE KIICTKH
292
JKuzHenessTeIbHOCTD bu6morexa HOK
4 A 6 https://m.edsoo.ru/7f41c
KJICTKH
292
PasmHoxeHue u bubnunoreka LIOK
5 WH/IMBUyaIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c
OpraHu3MOB 292
HacneacTBeHHOCTS M bubnnorexa [IOK
6 8 15 https://m.edsoo.ru/7f41c
W3MEHYUBOCTHh OPTaHU3MOB
292
Cenekuus opraHu3sMoB bubnnorexa [JOK
7 p ' 3 https://m.edsoo.ru/7f41c
OCHOBBI OMOTEXHOIOTHHI
292
bu6anoreka LJOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBIIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOTPAMME
11 KJIACC
Ne KoanuyecTBO 4acos
DJIEeKTPOHHbIE
HanmenoBaHmue
(uudposrbie)
I | Ppa3iejioB U TEM KoHTpoJibH IIpakTHYeckn
Bcero o0pa3oBaTe/bHbIE
/ | mporpamMmsbl ble padoThI e paboThl
pecypcsbl
n
YO — bubmuorexa [JOK
1 t 9 1 https://m.edsoo.ru/7f41cc7
ouoJiorus A
Bo3nukHoBeHuEe U bu6nmoreka [JOK
2 pa3BUTHE )KU3HU Ha 9 0.5 https://m.edsoo.ru/7f41cc7
3emite 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
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
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

OPraHIEMEL i bubmuoreka [JOK
3 P 5 1 https://m.edsoo.ru/7f41cc7
OKpYyKaroIas cpenia 4
CooO1iecTBa u bubmuorexa [JOK
4 9KOJIOTUYCCKHE 9 https://m.edsoo.ru/7f41cc7
CHCTEMBI 4
bubmuoreka [JOK
5 PeszepBHOE Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBLIEE KOJIMYECTBO
YACOB IIO 34 0 2.5
I[TPOI'PAMME
INOYPOUYHOE IINIAHUPOBAHHUE
10 KJIACC
N KoamnyecTBo 4acos
i Tara |
Kourtpoian
/ Tema ypoka Bce HbIe Mpakruyec :3yqe1m oOpa3oBaTeJbH

ro

padoTsI

KHe padoThl

ble pecypcehbl
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bubnnoreka

LHOK
https://m.edso0.r
Bbuonorust B cucremMe Hayk 22.09.20 /86366122
https://m.edso0.r
u/863e632a
Mertoapl I03HaHUS KUBOU
npupoabl. [IpakTudeckas bubmmoTeka
pabora Ne 1 «Mcmons3oBanue 05 12.09.20 OK
Pas3IMYHBIX METOIOB TIPH 23 https://m.edsoo0.r
U3YYCHUU OMOJIOTMYECKUX u/863e6122
00BEKTOBY
bubnuoreka
buomornyueckue cucremsi, 19.09.20 HOK
HPOLIECCHl i UX H3YUCHHE 23 https://m.edsoo.r
u/863e6564
bubnmoreka
XUMHYECKUH COCTaB KISTKH. 26.09.20 HOK
Boja u MuHepasibHbIe COH 93 https://m.edsoo.r
u/863e674e
bubnmoreka
benku. Cocras u cTpoeHue 03.10.20 [HOK
0eskoB 93 https://m.edso0.r
u/863e6b72
DepMEHTH —
OuosornYecKue
KaTaJln3aToOpHI. BubGmuoreka
JlaGoparopnast paborta Ne 1 ) 05 10.10.20 [HOK
«M3yueHune KaTaInTHYECKON 23 https://m.edsoo0.r
AKTHBHOCTH ()epMEHTOB (Ha u/863e6b72
pUMepe aMUIa3bl UITH
KaTaiasbl)»
bubnuoreka
[OK
YraeBonsl. JInmuasr ;;.10.20 https://m.edsoo.r
u/863e6870
bubnuoreka
HyxnenHoBbIe KHCIOTHI. [OK
24.10.20
ATO 23 https://m.edso0.r

u/863e6d5¢
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bubnnoreka

Hcropus u MeToAbl U3YUYEHHS LHOK
07.11.20
kietku. Kietounas Teopust 93 https://m.edsoo.r
u/863e6e88
Knerka xak memocTHast )KHUBast
crcreMa
CrpoeHue 3ykapuoTHIeCKOn
E poe _K e ogpac CHUI LOK
TPOCHHS KJICT TEeHHIA
’ https://m.edso0.r
JKUBOTHBIX, TPHOOB H 0.5 14.11.20 :
bakTepuii o KPOCKOIIO 23 U/863e6I0
Tepuil o MU [IOM
i FOSOBHX A P https://m.edsoo.r
u/863e716¢
MUKpOIIpenapaTax u ux
OIIHCAHHE)
bubnuoTeka
OOMeH BeIIeCTB HITN 91.11.20 HOK
MeTaboIH3M 23 https://m.edsoo.r
u/863e766¢
bubnuoreka
dorocunTe3. XeMOCHUHTE3 28.11.20 10K
23 https://m.edsoo0.r
u/863e7c98
Bbubnuoreka
K
OHepreTuueckuii 0OMeH 05.12.20 1o
93 https://m.edsoo0.r
u/863e7aae
JKu3HEeHHBIN IIUKI KIICTKH.
Jlenenue kiaeTku. Murtos. Er6imorexa
JlaGoparopnast pabota Ne 3 LIOK
«HabOimrotenrne MUTO3a B 0.5 12.12.20
TKAX KO 4 KODELIKA 93 https://m.edsoo.r
KJIETKaX KOHYMKA KOPEIIK
. P u/863e7dc4
JIyKa Ha TOTOBBIX
MUKpOIIpenapaTax»
bubmnorexa
BbuocunTes Oenka. Peakimst 19.12.20 HOK
MaTpUYHOIO CHHTE3a 23 https://m.edsoo.r

u/863e796e
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bubnnoreka

Tpancismmss — OnocuHTE3 96.12.20 HOK
Oenka 93 https://m.edso0.r
u/863e796e
bubmmoTeka
Hexknerounsie hopMBI )KU3HH HOK
— BHPYCBHI https://m.edsoo.r
u/863e7540
bubmmoTeka
HOK
DOopMBI pa3sMHOKEHHS https://m.edsoo.r
OpraHUu3MOB u/863e81b6
https://m.edso0.r
u/863e831e
bubnuoreka
. HOK
M
cHos https://m.edso0.r
u/863e7fda
OO0pazoBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
bubmmoTeka
OI1010TBOPEHUE. LIOK
Jlab 6ota Ne 4 0.5
Iill oparopraz pabota https://m.edsoo.r
«/3yueHue cTpoeHus 1/863681b6
TIOJIOBBIX KIIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
bubnuoreka
WunuBuyanbHOE pa3BUTHE LHOK
OpraHU3MOB https://m.edsoo.r
u/863e8436
Cemetika AVKd O Bubnuoreka
HCTU —H
HacIe CTBeHHOCYTH " LOK
8 https://m.edsoo.r
W3MEHYHBOCTH /8636862
3aKOHOMEPHOCTH bubnunoreka
HacJICIOBaHMS IPU3HAKOB. LHOK
MoHorubpuIHOe https://m.edsoo.r
CKpELIBaHNE u/863e8878
Jru6 o6 CKDe R bubmnoTeka
NTHOPUIH K HNBAaHUC.
puA petl 1LIOK

3aKOH HE3aBHUCHMOI'O
HacJICJ0BaHUs IPU3HAKOB

https://m.edsoo.r
u/863e89a4
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CuenyieHHOE HaclleIoBaHHE
npu3HakoB. JlabopaTtopHas

pabota Ne 5 «M3yueHue bubnuoreka
pe3yJIbTaTOB OK
0.5
MOHOTHOPHIHOTO U https://m.edsoo.r
JUTHOPHUIHOTO CKpEIINBaHUS u/863e8c60
y Ipo30(HIIBl Ha TOTOBBIX
MUKpOIIpenapaTax»
bubnmoreka
I'eneruka nomna. LIOK
HacnenoBanue npusHakoB
CHCHH:HHHX . H(I:HOM ’ https://m.edsoo.r
u/863e8c60
N3MeH4nBOCTb.
HenacnencrBennas
WU3MEHYUBOCTD. BubmioTeKa
Jlaboparophas pabora Ne 6. 110K
Nzyuenue 0.5
MOZH DHKAIHONHOV https://m.edso0.r
u/863e8efe
W3MEHYMBOCTH, IIOCTPOCHUE
BapUAI[OHHOTO Ps/ia U
BapUAIMOHHOUN KPUBOID)
Hacnencreennas
WU3MEHUYHBOCTD. bubnuoreka
Jlaboparophas pabora Ne 7. 05 LHOK
«AHanu3 MyTanui y ' https://m.edsoo.r
JPO30(HIIBI HA TOTOBBIX u/863e8efe
MUKpOIIpenapaTax»»
bubnuoreka
I'enernka yemoBeka LOK
https://m.edsoo.r
u/863e8d78

PesepBHBIiT ypok.
O6001IeHNE IO TeMe
«HacneacTBeHHOCTh M
W3MEHYHBOCTh OPTaHU3MOBY
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bubnunoTeka
Cenexius Kak HayKa U 1 LHOK
TPOIIECC https://m.edsoo.r
u/863e9214
bubmmoTeka
MeToIbI U TOCTHIKEHUS 110K
;fi;?}?ﬁxpacmmﬁ " 1 https://m.edsoo.r
© /8639214
bubmmoTeka
buorexHonorus kak oTpacis 1 HOK
MIPOU3BOJICTBA https://m.edsoo0.r
u/863e9336
OBUIEE KOJIMYECTBO 34 0 4
YACOB I10 ITPOI'PAMME
11 KJIACC
A KouuyecTBO 4acon
Tara DJIeKTPOHHbIE
n undposbie
Tema ypoka Bcer | Kontpoabn | IlpakTuyeck | H3Y'UeH
/ o0pa3oBaTebH
0 ble padoTbl ue padoTbl us
m ble pecypchl
bubnoreka
DBOIIONS U METOIBI €€ 1 IHOK
U3yYCHUsI https://m.edsoo.r
u/863ea20e
bubnoreka
Hcropus pa3sutus 1 HOK
MPECTABICHUIT 00 BONIONUU https://m.edsoo.r
u/863e9570
bubnmoreka
HOK
M 1
HKPOSBOIIOTHA https://m.edsoo.r
u/863e9cle
[Tonynanus kak
3JIeMEHTapHas €IMHUIA BUJIA
bubmuoreka
u 3Bomtonuu. JlabopaTopHast
adota Ne 1 «CpaBHeHue 1 0.5 LOK
g 0B HO‘ P ' https://m.edsoo.r
8 u/863¢99c6
MOP(OIIOTHIECKOMY
KPUTEPHUIO»



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

JBroKymue cuiIbl

bubnmnoreka

(a;meMeHTapHBIC (HAKTOPHI) LOK
https://m.edsoo.r
IBOITIOLIAN 1/863e9dad
bubnmoreka
EcrecTBeHHEII 0TOOD U €TO IHOK
¢dhopmbI https://m.edsoo.r
u/863e9ed0
Pesynbrarel sBOIONIINY:
MIPUCTIOCOOICHHOCTh
OpraisMos 1 bubnmoreka
BUI000pa3oBaHHUE.
JlaboparopHuas padora Ne 2 0.5 LOK
«Omcare https://m.edsoo.r
u/863e9fde
MIPUCIIOCOOIEHHOCTH
OpraHusMa u eé
OTHOCHTEIBHOT'O XapaKTepay
bubnmoreka
Hamnpasnenus u nytu HOK
MaKpOIBOJTIOIIHH https://m.edsoo.r
u/863e9cle
Heob6patumocTs 3BOTIOIIH
UcTopus xu3uu Ha 3emiie U
METOJTBI € U3yUeHUs
bubnuoreka
['unote3sl MpoUCX 0K IACHUS 1HOK
’KM3HU Ha 3emJie https://m.edsoo.r
u/863ea5ab
bubnuoreka
PazButue xu3Hu Ha 3emiie 1Mo IIOK
3paM | MepruoIam https://m.edsoo.r
u/863eabbe
OCHOBHEI€ 3Tanbl 3BOJTIOIUH
PaCTUTECIIBHOT'O U JKUBOTHOT'O bubnmnoreka
mupa. [Ipakrrdeckas pabota 05 HOK
Ne 1 «M3yueHune HCKOTIAEMBIX ' https://m.edsoo.r
OCTaTKOB PACTEHHI u/863ea8bc

JKHMBOTHBIX B KOJUICKIIHUAX»



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

bubnmnoreka

CoBpeMeHHas cucTeMa IHOK
OpPraHUYECKOT0 MUPA https://m.edsoo.r
u/863ead8e
bubnmoreka
DBONIOLHS YeJIOBEeKa IHOK
(arTpOTIOTEHE3) https://m.edsoo.r
u/863eac2c
bubnmoreka
Hewwkyuie cuisl (GpakTopsl) HOK
AHTPOTIOTCHE3a https://m.edsoo.r
u/863ead44
OCHOBHBIE CTaJTIUU SBOITIOIMH
YeJIOBeKa
bubnmoreka
UenoBeueckue pacsl U LIOK
HSHEO;ZHG arrat https://m.edsoo.r
YeIIOB
u/863eaea2
Pe3epBHblii ypok.
000011eH e 110 TeMe
«BO3HUKHOBEHUE U Pa3BUTHE
JKU3HH Ha 3eMIIe»
JKOoJIOTUs KaK HayKa
bubnuoreka
Cpenpl oOuTaHus U 1HOK
9KOJIOTHYECKHE (haKTOPHI https://m.edsoo.r
u/863eafec
Aobuoruueckue (akTophI.
JlaGopartopnas paGorta Ne 3.
«Mopdonorniyeckne bubnuotexa
0COOEHHOCTH pacTeHUH U3 05 IHOK
Pa3HBIX MECT OOUTAHUSY. ' https://m.edsoo0.r
JIaboparopHas pabota Ne 4, u/863eb10e
«BnusHUE CBETa HA POCT U
pa3BHUTHE YEPEHKOB KOJIeycay
bubnnoreka
LHOK

Buotnyeckue GpaxkTops

https://m.edsoo0.r
u/863eb348



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

DKOIOTHYECKHUE
XapaKTEPUCTUKH TOIYJISIINY.

2 | IIpaktuueckas padota Ne 2
a 0.5
4 «ITomcu€T mmoTHOCTH
MOMYJISAIMHA Pa3HBIX BHIOB
pacTeHuin
bubnmoreka
2 | CooOiecTBa OpraHu3MOB — HOK
5 | OwuoueHos https://m.edsoo.r
u/863eb46a
bubnoreka
2 DKOJIOTHYECKHE CUCTEMbI IHOK
6 | (sKocHCTEMBI) https://m.edsoo.r
u/863eb46a
OcCHOBHBIE OKa3aTENIN bubnoreka
2 3KOCHCTEMBI. DKOJIOTHISCKUE 1IOK
7 | mnupamugsl. CBoiicTBa https://m.edsoo.r
skocucteM. CyKIieccust u/863eb5fa
2
8 IIpupoHbIE 3KOCHCTEMBI
2
9 AHTPOITOTEHHBIE DKOCHCTEMBI
bubnoreka
3 | buochepa — riobanbHas LHOK
0 SKOCUCTEMA 3EMIIU https://m.edsoo.r
u/863ebbSe
bubnmoreka
3 | 3akoHOMEpHOCTH LHOK
1 | cymiectBoBaHuUs OGUOCheEpsI https://m.edsoo.r
u/863ebd16
3 | UYenoseuectBo B OHochepe
2 Semin
bubnnoreka
3 | CocyliecTBOBaHUE MPUPOIBI LHOK
3 U 4eJI0BEYECTBA https://m.edsoo.r
u/863ebale
PezepBHblii ypok.
3 0O060011ICHIE TEMBI
4 «Coo0rmecTBa

OKOJIOTUYCCKHUEC CUCTCMBI



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

* buonorwus / [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox
pen. Ilaceunuka B.B., AkiimonepHoe o61miectBo «3narenbctBo «IIpocBemieHue)
* buosorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., PyouioB A.M. u npyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenscTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
O6mmas ouonorusi. bazosoiit ypoBenb. 10-11 kiacc. Meroauueckoe nocodue k
yueOoHuky ueOHuKky A. A. Kamenckoro, E. A. Kpukcynona, B. B. Ilaceunuka

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET

https://resh.edu.ru/subject/5/

https://www.yaklass.ru/p/biologia

https://videouroki.net/



https://videouroki.net/

