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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTKe IpOrpaMMBbl IO OHOIOTUH TEOPETHUECKYIO OCHOBY ISl OTIPEICICHUS
MOJIX0A0B K (POPMHUPOBAHHUIO COJEPkKAHUSA yueOHoro nmpeamera «buonorus» cocraBuiu:
koHI1enTyanbHbIe ojoxkeHuss @I'OC COO o B3anMo00yCIIOBICHHOCTH TIeJIeH, COACPKAHMSI,
pe3yabTaToB 00y4YeHUs U TpeOOBaHUN K YPOBHIO IIOATOTOBKHU BBIITYCKHHUKOB, MOJI0KEHUS 00
OOMIMX LESIX ¥ MPUHLUIAX, XapaKTEPU3YIOLIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHET0
obmiero o6pazoBanus B Poccuiickoit @enepannu, a Takke NOJI0KEHUS O cenuduke 6uonoruy,
e€ 3HaUCHNH B TIO3HAHUU JKUBOU TIPUPOABI U 00ECTICUCHUH CYIIECTBOBAHHS YEJIOBEUECKOTO
obmectBa. CorjlacHO Ha3BaHHbIM IOJIOKEHUSAM, OIIPEEJIEHbl OCHOBHbIE (DYHKIIMH IPOTpaMMBbl
110 OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o 61onorun Aaét npeacTaBieHue o LesIX, 00 o0uiei ctpaTeruu o0ydeHus,
BOCIIMTAHMSA U PAa3BUTHUS O0YUAIOIINXCS CpeACTBaMHU ydeOHOTro npeamera «buomorusy,
olpeeNseT 00s3aTeNIbHOE IIPEAMETHOE COIEp )KaHue, €ro CTPYKTYpy, pacipeesieHue o
paszenam U TeMaM, peKOMEHIyeMYIO MOCIIeI0BaTeIbHOCTh N3YYEHHUS YIeOHOTO MaTepuaa ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JTOrMKH 00pa30BaTeIbHOTO Mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4YarOIIUXCsl.

B nporpamme 1o 6M00run TaKkKe YUYUTHIBAIOTCS TPEOOBaHUS K MJIAHUPYEMBIM
JMYHOCTHBIM, METAIPEAMETHBIM | MIPEIMETHBIM Pe3yJIbTaTaM 00y4YeHHs B (POPMHUPOBAHUT
OCHOBHBIX BH/IOB Y4eOHO-II03HABATEIbHOMN eATENbHOCTH/YUeOHBIX JeHCTBUI 00ydaromuxcs no
OCBOEHUIO COJIEP KaHUs OMOJIOTNYecKOro 00pa30BaHusl.

B nporpamme no 6uonoruu (10—11 kiaccel, 6a30BbIi ypOBEHb) peaar30BaH MPUHIIMIT
MPEEMCTBEHHOCTH B M3yYSHHH OMOJIOTHH, OJIarofaps ueMy B Hei IpOCMaTpHBAETCS
HaIpaBJICHHOCTh Ha Pa3BUTHE 3HAHUH, CBI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYUYHOT'O
MHUPOBO33PEHUS, IICHHOCTHBIX OPUEHTAIINI JTMYHOCTH, SKOJIOTUIECKOTO MBIIIICHHS,
MIPEICTABICHHUH O 3J0pOBOM 00pa3e )KU3HU M OEPEeKHBIM OTHOILIEHHEM K OKpPY KarolIei
npupoHOH cpese. [loaTomMy Hapsay ¢ H3y4eHHEM 00IEOMOIOTHIECKUX TEOPH, a TAKKe
3HaHUI O CTPOEHUH KHUBBIX CUCTEM PA3HOTO paHra M CyIHOCTH OCHOBHBIX MTPOTEKAIOIINX B HUX
IIPOILIECCOB B NMPOrpaMMe 10 OHMOJIOTHH yIeJI€HO BHUMAaHHUE UCTIOIb30BaHUIO MOTY4YEHHBIX
3HaHUI B MOBCETHEBHOM JKU3HU JIJIsl pEIICHUS IPUKIIAHBIX 3a/1a4, B TOM YHUCIIe: TPOQUIaKTHKH
HaCJIEZICTBEHHBIX 3a00JIeBaHUN YETIOBEKA, MEIUKO-T€HETUYECKOI0 KOHCYJIbTHPOBAHUS,
000CHOBaHUS HKOJIOTHUECKH 1IETIECO00Pa3HOT0 MOBEICHHUS B OKPYKAIOLIEH MPUPOTHOI cpee,
aHaJIu3a BIMSAHUA XO35HCTBEHHON AEATEIbHOCTH Y€I0BEKa Ha COCTOSIHUE IPUPOJHBIX U
MCKYCCTBEHHBIX 9KOCHCTEM. Y CHJIEHHE BHUMAHUS K MPUKJIAHON HAIPaBICHHOCTH Y4eOHOTO
npeamera «bronorus» NpoaUKTOBaHO HEOOXOIMMOCTBIO 00ECTIEUEHUs YCIOBUH [T PELLICHUS
OJTHOW M3 aKTyaJIbHBIX 33/1a4 IIKOJHFHOTO OMOJIOTHYECKOr0 00pa3oBaHus, KOTOpask MPEATOIaraet
(dopmupoBaHue y 00yUarOIIUXCsl CIOCOOHOCTH aJalTUPOBATHCS K U3MEHEHUSIM TMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUDA.

buonorus Ha ypoBHe cpefHero o01iero oo0pa3oBaHus 3aHUMaeT BaxHoe MecTo. OHa
obecnieunBaeT (opMUpPOBaHKE Yy 00yUAIOMIUXCS MTPEJICTABICHUA O HAyYHON KapTHHE MHpa,
paciupser 1 000011aeT 3HaHUs O KUBOU IPUPOE, €€ OTINUNTENBHBIX TPU3HAKAX — YPOBHEBOM
OpTaHu3alluy U SBOJIOIHH, CO3AET YCIOBUS JIS: TIO3HAHUS 3aKOHOB KHBOW MPUPO/IBI,
(dopmupoBaHus (YyHKIIMOHAIBHON IPAaMOTHOCTH, HABBIKOB 3/10pOBOI0 U Oe30macHOro odpasa
KHU3HH, YKOJIOTHYECKOTO MBIIUICHUS, [IGHHOCTHOT'O OTHOIICHUS K )KUBOU MPHUPOJIE U YETIOBEKY.

Bosbiioe 3HaueHne GMOJIOTHs UMEET TaKKe AJIsl PELICHUS] BOCIIUTATENbHBIX U
Pa3BUBAIOIIMX 3a/1a4 CPEIHETO 00IIeTo 00pa30BaHMsl, COLMATU3aK o0yJaromuxcs. M3y4uenue
6uosiornu obecrneynBaeT yCiaoBUs JUIsl JOPMUPOBAHUS HHTEIUIEKTYaJIbHBIX,
KOMMYHHUKAIIHOHHBIX U HH()OPMAITMOHHBIX HaBBIKOB, 3CTETHUECKOU KYJIBTYPHI, CIIOCOOCTBYET
MHTETpaluy OMOJOTHYECKUX 3HAHUH ¢ peACTaBICHUAMH U3 IPYTHUX YyUeOHBIX IPEIMETOB, B
9aCcTHOCTH, (pr3HKH, XUMUH U Teorpadun. HazBaHHBIE TOIOKEHUS O PETHA3HAYCHUN YIeOHOTO
npeameta «bronorus» cocTaBuiIM OCHOBY JJISL ONIPEENICHUs TOIX0/I0B K 0TOOPY U
CTPYKTYPHUPOBAHUIO €TO COJIEPKaHMSI, IPEACTABICHHOTO B ITPOrpaMMe Mo OMOJIOTHH.



OT160p comepxanus yueOHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUN KyJIBTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPBIM 00YYarOIIUECs TOJIKHbI
OCBOUTH 3HAHUS U YMEHUs, 3HaYNMbIe Il GOPMUPOBaHUS 001IEH KyJIbTYphl, ONPEIesiomne
aJICKBaTHOE MOBEJCHIE YEJIOBEKA B OKPY’KaIOIIel IPUPOAHOI cpeie, BOCTpEOOBAaHHEIC B
MIOBCEIHEBHOM JKM3HU U MPAKTHUYECKOH AedarenbHocTu. Oco00e MeCcTo B 3TOW CUCTEME 3HAHHMA
3aHUMAIOT JIEMEHTHI COICPIKAHUSI, KOTOPBIE CIY)KAT OCHOBOMU it (hOpMHUPOBAHUS
IpEeJICTABICHHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE MUPA U IEHHOCTHBIX
OPHEHTAIMSX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHHU3alUN OHOJIOTHYECKOTr0 00pa3oBaHusl.

CtpyKTypHpoBaHHe coAepKaHUs Y4eOHOro MaTepuala B porpaMMe o OMoJIoruu
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHHSI 3HAHUH 00 OTIIMIUTEIHLHBIX OCOOCHHOCTSIX
YKUBOMW MPHUPOJIBI, O €€ YPOBHEBOI OPraHU3AIMH U YBOJIOLUU. B COOTBETCTBUH C 3TUM B
CTPYKTYype yueOHoro npeameTa « bruomorusy BbIICICHBI CIEYIONINE COACPIKATEIbHBIC TUHUU:
«buonorus kak Hayka. MeToabl HAy4yHOTo Mo3HaHUY, «KieTka kak OMoIoruueckas CUCTEMay,
«Opranusm Kak 6uosiornyeckas cucreMmay, «Cuctema 1 MHOrooOpa3ue OpraHn4eckoro MUpay,
«OBOIIOLHUS KUBOU MPUPOABD, « IKOCUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Lens u3yuenus yuebHoro npeamera «bronorus» Ha 60a30BOM YpOBHE — OBIIaJICHHE
00y4JaroIMMHUCS 3HAHUSMU O CTPYKTYPHO-(PYHKIIHOHATBHON OPraHU3aIH KUBBIX CUCTEM
pa3HOro paHra u MpUOOPETCHHE YMEHHUI UCTIONB30BATh ATH 3HAHUS JJII TPAMOTHBIX JICUCTBUI B
OTHOIICHUU OOBEKTOB JKUBOM MPUPOJIBI U PEIICHUS PA3TMUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTkeHue 1eny n3ydeHus yaeoHoro npeameta «buomorus» Ha 6a30BOM ypoBHE
obecreynBaeTcs peleHrueM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYJAIONTUMHUCS CHUCTEMBI 3HAHUN 0 OMOJIOTUYECKUX TEOPHSIX, YICHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIaX, CIIyKalUX OCHOBOM 17151 hOpMUPOBAHUS
MIPECTaBICHUHN O €CTECTBEHHO-HAYYHOM KapTUHE MHUPA, O METOJIaX HAYYHOTO TIO3HAHUS,
CTPOEHUH, MHOTOOOPa3uu M OCOOEHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OPTaHHU3AIIHH,
BBIAFOIIAXCS OTKPBITHSX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHH;

(dhopMupoBaHHEe y 00YUYAIONTNXCS TO3HABATENBHBIX, HHTEIUICKTYaIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B Mpoliecce aHaINu3a JaHHBIX O MYTAX pPa3BUTHS B OMOJIOTUH HAYYHBIX B3IJISJIOB,
UJeH 1 MOJIX0/I0B K U3YUCHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allny;

CTAHOBJICHUE Y 00YyUaIOIINUXCsl 001IEeH KyIbTYphl, PYHKITMOHAIBPHOW IPAMOTHOCTH,
pa3BUTHE YMEHHIA OOBSICHSATH U OLEHUBATH SIBJICHHUS OKPYIKAIOIIETO MUPa KUBOW IPUPOJIBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJTYUYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

(dopmupoBaHue y 00yUaroUXCs YMEHUN HIUTIOCTPUPOBAThH 3HAUCHHE OMOIOIMYECKUX
3HAHMUN B IPAKTHUYECKOHN JESITENIbHOCTH YEJIOBEKA, pPa3BUTHH COBPEMEHHBIX MEIUIIMHCKIX
TEXHOJIOTHI U arpOOHOTEXHOIOTHIA;

BOCTHTaHKE YOEKAEHHOCTH B BO3MOYKHOCTHU MO3HAHUS YEIOBEKOM KUBOW IPUPO/IBI,
HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHS K HEel, COOIOICHHS STUIECKUX HOPM TIPU TIPOBEICHUH
OHMOJIOTUYECKUX UCCIICIOBAHUL;

OCO3HAaHHE IIEHHOCTH OMOJIOTMUECKUX 3HAHUA JUTSI TIOBBIIIECHUS] YPOBHSI SKOJIOTUIECKON
KYJBTYPBI, 151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUH B TOBCEAHEBHOM XKM3HU ISl OLIEHKH
MOCTIEACTBUIA CBOEH 1eATEIHHOCTH 10 OTHOILICHHUIO K OKpY XKAIolIeil cpeie, COOCTBEHHOMY
3JI0pOBBIO0, 000CHOBAaHHE U COOTIOICHHE Mep MPO(UIaKTHKH 3a00JIeBaHUN.

B cucreme cpennero o6miero oopazoBanus «buonorus», uzydaemas Ha 6a30BOM ypOBHE,
SIBJISIETCST 00sI3aTEIbHBIM YUCOHBIM MTPEAMETOM, BXOASIINM B COCTaB MPEIMETHOM 00J1acTH
«EcTecTBeHHO-HayYHbIE IPEAMETHI.

Jlnst m3ydyeHust Ononaoruu Ha 6a30BOM ypOBHE CpeHEro o01ero 0opa3oBaHusi OTBOJUTCS
68 yacoB: B 10 kiracce — 34 yaca (1 gyac B Henenmto), B 11 kimacce — 34 yaca (1 yac B HeIeI0).



COIEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsI3b OMOJIOTHU C OOIECTBEHHBIMH, TEXHUICCKUMU U IPYTUMH
€CTeCTBEHHBIMU HayKamH, (pusocopueii, STUKOM, SCTETUKON U TipaBoM. Poss Ouonoruu B
(hopMUpOBaHHH COBPEMEHHOUN HaAYyYHON KapTHHBI Mupa. CuctemMa OUOIIOTMYECKUX HayK.

MeTo/b1 TO3HAHUS )KUBOW IPUPOJIBI (HAOIIOICHNE, DKCTIEPUMEHT, OMTUCaHUEe, U3MEPEHHE,
KJIaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTO/IbI TO3HAHUS KUBOI MPUPOIBI».

JlabopaTopHble U NpaKkTHYeCKHE PAdOThI:

[Ipaktuueckas padora Ne 1. «Mcronp3oBaHue pa3InyHbIX METOAOB MIPHU U3YUCHUH
OHMOJIOrN4EeCKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl M HX OpPraHU3aI U,

XKusble cucteMbl (0MOCHCTEMBI) KaK MpeAMET U3ydeHus 0uonaoruu. OTianune sKUBbIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CgoiicTBa OMOCHCTEM UM UX pazHOOOpa3ue. Y POBHH OpPTaHU3aAUNA OMOCUCTEM:
MOJIEKYJIAPHBIN, KIIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, ITONYJISLIHOHHO-BUI0BOM,
9KOCUCTEMHBIHN (OMOreoleHOTHYECKHIT), OroChepHbI.

JdemoncTpanum:

Tabnuue! u cxembl: « OCHOBHBIE TPU3HAKH JKU3HI, «Y POBHU OpraHU3allMU KUBON
MIPUPOJIBDY.

O6opynoBanue: moaenb Mmonekysl JTHK.

Tema 3. Xumudeckuii cOCTaB U CTPOCHHE KJIECTKH.

XHUMUYECKUH COCTaB KJIETKU. XUMHUYECKUE HJIEMEHTBI: MAKPO3JIEMEHTHI,
MHUKpPO3JIeMEHThI. Bosia 1 MUHEpanbHbIE BEIlIECTBA.

@yHKIMY BOABI U MUHEPAJIbHBIX BEIIECTB B KieTke. [loanepxanue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHne 0eIK0B. AMUHOKHCIIOTH — MOHOMEpPHI OenkoB. HezameHumeble
Y 3aMEHUMbIE AMHUHOKHUCIOTHL. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU CTPYKTYPBI OCIKOBOM
MOJIEKYJIbI (TIepBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS CTPYKTYpa). XUMHUECKHE
cBoiicTBa OenkoB. bronorudeckue GpyHKINN OETKOB.

®depmeHTH — Ononornyeckue Katanu3aTopbl. CTpoeHne pepMeHTa: akTUBHBIN IICHTD,
cyoctpatras cneruduaaocts. Kopepmentsl. Butamunbl. OTinnyns GepMeHTOB OT
HEOPraHUYECKUX KaTaJln3aTOPOB.

Yri1eBoabI: MOHOCAXapubl (TITF0K03a, pr003a U Je30KCupr003a), Jucaxapubl (caxaposa,
JaKTO3a) U MOJMcaxapuabl (Kpaxmal, TIIMKOTeH, 1eJIT0J103a). buonornyeckue GyHKINH
YTJIEBOJIOB.

Jlunuaer: TpurMnepuabl, Gocdoaunuasl, crepouasl. I uapogunbHO-THAPOHOOHBIE
cBoiicTBa. buonornveckue ¢pyHkumu munuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB U JIUITHIOB KaK
VCTOYHHUKOB HEPTHUU.

Hyxneunoseie kucnorsl: JJHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u
GyHKIHN.

Huronorust — Hayka o kierke. KinetouHas Teopust — mpumMep B3aUMOJEHCTBUS UIEH U
(hakTOB B HAYYHOM MMO3HAHUHU. METOIbI H3yUeHUS KICTKH.

Krnerka kak menoctHas xwuBas cucrema. O01ue Npru3HaKy KIETOK: 3aMKHYTasi Hapy>KHas
MeMbOpana, mosnekynbl JJHK kak renerndeckuii annapat, cucrema cUHTe3a Oelka.



Tunsl KJIETOK: SyKapruoTHieckas 1 npokapuotuyeckas. OcoOeHHOCTH CTPOSHUS
MpoKapuoTHYecKoi kietku. Kierounas crenka 6akrepuit. CTpoCHHE SyKapUOTHUECKON KICTKU.
OCHOBHBIC OTJIUYHS PACTUTEILHOM, )KUBOTHON U TPUOHOM KJICTKHU.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTEHKA, MNIMKOKAIHUKC, UX (DyHKIIHH.
[Tnazmatuueckas memOpaHa, e€ cBoiicTBa U GpyHkiuu. [{uTonnazma u e€ opraHou kL.
OnnomemOpannsie opranons! kietku: JI1C, anmapar ['onbmxu, mnzocomsl. [lomyaBTOHOMHBIE
OpraHOU/bl KJIIETKH: MUTOXOHAPUH, IIacTUAbL. [Iponcxoxaenrne MUTOXOHIPUH U TIACTU/L.
Bunel nnactun. HememOpaHHble opraHouabl KJIETKU: puOOCOMBI, KJIETOYHBIA HEHTP, LIEHTPUOJIH,
PECHUYKH, KTyTUKH. DYyHKIUHU OPraHOUOB KIETKU. BritoueHus.

SAnpo — perynsTopHblii HeHTp KieTku. CTpoeHue sapa: saepHas o00jI0uKa, Kapuorazma,
XPOMATHH, PBIILIKO. XPOMOCOMBI.

TpaHcnopT BEMECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. [llnelinen, P. Bupxos, [Ix. YorcoH, ®.
Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Juarpammsl: «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B HEXKUBOM IIPUPOJIEY,
«Pacnpenenenne XUMUYECKUX 2JIEMEHTOB B )KUBOM IIPUPOJIEN.

Tabnuue! u cxemsl: «llepuoguueckas Tabnia XMMHUYECKUX 3JIEMEHTOBY, « CTpoeHue
MOJIEKYJIbI BOJIbI», «brocuHTtes 6enka», «CTpoeHne MoJeKybl 6enkay, «CTpoeHue hepMeHTay,
«Hyxneunossie kuciotel. JJIHK», «Ctpoenne monekynst AT®y», «CTpoeHne 3yKapuoTUIeCcKou
KJIeTKn», «CTpoeHHne )KUBOTHOM KIETKW», « CTpOCHHE paCTUTENbHOM KIETKN», «CTpoeHue
MPOKAPUOTHYECKOM KIETKN», « CTpOEHHUE SApa KIETKH», « Y TIEBOAb, «JIumuap.

O6opyoBaHKe: CBETOBOM MUKPOCKOII, 000pYy/JOBaHUE IS IPOBEACHH HAOIIOIEHHUH,
W3MEpEeHuH, SKCIIEpUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATBHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JlaGopatopHas padota Ne 1. «M3yueHne KaTaIuTHUYECKOI aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMUIa3bl WK KaTajaasbl)y.

JlaGopatopHas padota Ne 2. «/3yueHune cTpoeHUs KJIETOK paCTeHUHN, )KUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U X OMHCAHHUEY.

Tema 4. 7KusHeness TeIbHOCTh KJIETKH.

OOMeH BelecTB, WU META00IM3M. ACCUMIUIAIMS (TUTACTUYECKH OOMEH) U
JTUCCUMMIIALINS (SHEPTeTHYEeCKHii 0OMEH) — IBE€ CTOPOHBI €IUHOT0 Tpoliecca Metabonusma. Pob
3aKOHOB COXPAHEHMS BEILIECTB U SHEPTrUU B IOHUMAHUU MEeTa0o0In3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOHBIN U reTepoTpodHEIi. Posb hepmenToB B 0OMEHE
BEILECTB U MIPEBPAILICHUH SHEPTUU B KIIETKE.

dortocunre3. CBeToBas u TeMHOBast (pa3wl hoTocuHTe3a. Peaknuu ¢oTocuHTe3a.
DddextuBHocTh hoTocHHTEe3a. 3HaUeHUE (POTOCUHTE3a [JIs )KU3HU Ha 3emJie. BiusHue yciaoBuii
cpensl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIICHHS €TI0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUIA.

XeMocHuHTe3. XeMOCUHTE3UpYolue OakTeprn. 3HaUeHNEe XeMOCHUHTe3a JIJIsl )KU3HH Ha
3emie.

DHepreTuyeckuii oOMeH B KieTke. Paciienienue BemecTs, BbIICICHHE U
aKKyMYJIMPOBAaHHE SHEPTUH B KJIETKE. DTaIbl JHEPreTHIeckoro oomena. ['mukonus. bposxenue n
ero Buabl. KucinopoaHoe oKUCI€HUE, WM KIETOYHOE JIbIXxaHue. OKUCIUTEIbHOE
dbochopummpoBanue. DPPEKTUBHOCTD IHEPTrETHISCKOrO 0OMEHa.

Peakmuu matpuunoro cunresa. ['enernyeckas unpopmarus u JJHK. Peanuzarus
reHeTUYeCKON HHPOpMaIK B KiIeTKe. ['eHeTnueckuii Ko u ero cBoiictsa. TpaHCKpunus —
matpuuHbiii cuTte3 PHK. Tpaucusmus — 6unocunTe3 6enka. Jtansl Tpancnsuuu. Koguposanue
aMUHOKHCIIOT. Posib prbocom B GuocuHTe3e Oernka.

Hexknerounsie ¢popmbl sxu3HU — BUpYyChl. McTopust oTkpbiTus Bupycos (/1. 1.
NBanosckuii). OCOOEHHOCTH CTPOCHHS U )KU3HEHHOTO ITMKJIa BUpycoB. bakrepuodaru. bonesnu



pacTeHHi, ®KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamMu. Bupyc nMMyHoeduura yenoBeka
(BUY) — Bo30ynurens CITM[la. OOpaTHast TpaHCKPUIIIIHS, pEBEPTa3a U MHTErpasa.
[Ipodunaktuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUH.

JdemoncTpauum:

IToptpetsr: H. K. Konbnos, 1. 1. UBanoBckuii, K. A. Tumupszes.

Tabnuier 1 cxembl: « Tunsl muTanus», «Metadomu3zm», « MUTOXOHIPUS,
«OHepreTudeckuii 00Meny», «Xnoporact», «@orocunres», «Ctpoenue [JHK», «Ctpoenue u
¢GbyHKIMOHMpOBaHUE reHa», «CuHTe3 Oenkay, «I'eHeTnyeckuii Koa», « BUpycs»,
«bakrepuodarm», «Ctpoenue u xu3HeHHbIN 11K Bupyca CIIM/{a, 6akTepuodaray,
«Pemmukanus JJHK».

Ob6opynoBanue: moaenu-anuiukanuu «Y npoenue JJHK u tpanckpunus», «buocunres
oenka», «CTpoeHHEe KIETKN», Mojenb cTpykTypsl JJHK.

Tema S. PazMHOXkeHHe M1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounslii nuki, uiy >ku3HeHHbIN MUK kieTku. MaTepdasza u muros. [lporeccsl,
nporekaroiue B uHTepdase. Permmukanus — peakuus matpuyHoro cunte3a JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HAOOp — KaprOTHUM. [IUMIIONIHBIN U raluIONAHBII XPOMOCOMHBIE
HaOopel. XpomaTuabl. [{uronornyeckre 0CHOBBI Pa3MHOKEHHUSI U MHAUBUTyalIbHOTO Pa3BUTUS
OpPraHu3MOB.

Jenenue knetku — muto3. Craguu Murto3a. [Ipoueccsl, npoucxoasinyue Ha pa3HbIX
CTagusaX MHUTO3a. brosorndeckuii CMEBICI MATO3A.

[Iporpammupyemasi rTu6Gensb KISTKH — alloNTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe u nojoBoe. Bupl 6ecrionoro
Pa3MHOXXEHHUS: JISTICHHE HAIBOS, TOYKOBAHUE OJHO- M MHOTOKIJIETOUHBIX, CIIOPO0Opa3zoBaHue,
BEreTaTUBHOE pa3MHOXKEHHE. MICKyCcCTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €TI0 3HAUCHUE IS
CEJICKLUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIMYHUS OT OECIOI0rO.

Meiioz. Craauu meitosa. [Iponeccel, npoucxosiue Ha cTaausx Meiiosa. [loBenenue
xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYEHUE MENH03a.

l'ametorenes — mporiecc 00pa30BaHUs MOJIOBBIX KIETOK y )KUBOTHBIX. [10JIOBBIC JKEIIE3bI:
CEMEHHUKU U simuHuKU. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK — raMeT (CrepMaTo30ou,
SIMIIEKJIETKA) — criepMaTorenes u oBoreHe3. OCOOEHHOCTH CTPOCHHUSI STMIIEKIETOK 1
criepmato3ouoB. OmnogorBopeHue. [laprenorenes.

NuauBunyanpHOE pa3BuTHE (OHTOTeHE3). DMOpPHOHATBEHOE Pa3BUTHE (AMOPUOTEHE3).
Dranbl SMOPUOHAIBHOTO Pa3BUTHSI Y TTO3BOHOYHBIX KUBOTHBIX: ApOOJIEHNE, TaCTPYIIALINS,
opra"oreses. [locTamMOproHaIbHOE pa3BUTHE. TUIBI TOCTAMOPHUOHAIBHOTO PAa3BUTHS: MPSMOE,
HemnpsMoe (IMYMHOYHOE). BiusiHue cpenibl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CTIOCOOHBIE
BBI3BIBaTh BPOKIEHHBIEC YPOJICTBA.

Poct u pa3zButue pacteHnii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTAIUU
pa3BUTHSL.

JdemoncTpauum:

Tabnuue! u cxembl: «POpMbI pa3MHOKEHUS OPTraHU3MOBY, «/[BOITHOE OIIIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE pacTeHUI», «/leieHne KIeTKu
Oaktepuit», « CTpoeHHE TOJIOBBIX KJIETOK», « CTpOCHHE XPOMOCOMBDY, «KIETOUHBIN LUK,
«Permnukanusa JJHK», «Muto3», «Meio3», «IIpsmoe u Henpsimoe pa3Butue», «['amerorenes y
MJICKOITUTAIOIINX U YeJIOBeKay, «OCHOBHBIC CTaIMH OHTOTECHE3a.

O6opynoBaHue: MEKPOCKOI, MUKpompenapatsl «CriepMaTo30U Ikl MICKOITUTAIOIIETO»,
«SlilexieTka MIIEKOMUTAMIEro», «KapruoknuHes B KJIETKaxX KOPENIKa JIyKay, MarHUTHas
Mojenb-anmukanus «Jlenenue kietkn», moaens JTHK, mogens MetadazHoit XpOMOCOMBI.

JlabopaTopHble U NpakTHYeCKue padoThI:

JlaboparopHas pabota Ne 3. «HaOnronenne MuTo3a B KJIETKaX KOHUMKA KOpEIKa JTyKa Ha
FOTOBBIX MUKpOIIpEnapaTaxy.



JlaboparopHas pabota Ne 4. «M3yueHne cTpOeHHUs MOJIOBBIX KIETOK HA TOTOBBIX
MHUKpOIIpenapaTax».

Tema 6. HaciieacTBeHHOCTh U HU3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pa3BUTHs T€HETUKU. Posib IuTONIOrMH U
SMOPHUOJIOTHH B CTAHOBJICHUU T'€HETHKHU. BK1aa poccuiickux 1 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHETHKHU. MEeTO/IbI TEHETHKH (THOPUIOTOTHIECKHMA, TUTOTCHETHYSCKHIA, MOJIEKYJISIPHO-
reHeTnyeckuii). OCHOBHBbIE F€HETHUECKUE TIOHATHS. | 'eHeTnueckasi CHMBOJIMKA, UCIIOIb3yeMas B
CXEMaxX CKpEIIMBaHMI.

3aKOHOMEPHOCTHU HACJEA0BaHUS IPU3HAKOB, ycTaHOBIEHHbIE ['. Mennenem.
MonoruGpuaHoe cKkpelrBanue. 3aKoH eMHO00pa3us ruOpuI0B repBoro nokosienus. [IpaBuino
JIOMUHUPOBAaHMS. 3aKOH paclIeIUIeHUs Tpu3HakoB. ['unores3a uncrotel ramer. [lonnoe u
HEMOJIHOE IOMUHUPOBAHUE.

Jurubpunnoe ckpenuBaHue. 3aKOH HE3aBUCUMOTO HAaClIeJOBaHUS IPU3HAKOB.
[{uToreHeTn4eCKrMe OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSA. AHATU3UPYIOIIEE CKPEIMBaHUE.
Hcnonb3oBaHre aHAMU3UPYIOIIETO CKPEIMBAHUS AJIsl OTIPEANICHUS] TEHOTHUIIA OCOOH.

CuemnieHHoe HacyeqoBaHue npusHakoB. Paborta T. Moprana no cuenieHHOMy
Hacle0BaHUIO reHoB. HapylieHue crensieHys TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTHU. [ €eHETHYEeCKUE KapThl.

I'eneruka nona. XpoMoCOMHOE omnpeieIeHUE 10J1a. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIE U TeTEpOraMeTHbIE Oprann3Mel. HacinenoBanue npu3HaKoB, CLIETUIEHHBIX €
T1OJIOM.

MN3MeHunBOCTh. BBl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEICTBEHHAsS. Posib cpeibl
B HEHACJIEICTBEHHOW N3MEHUMBOCTH. XapaKTEPUCTUKA MOAU(PUKAITMOHHON H3MEHUYNBOCTH.
BapuanunonHssli psia v BapuanvoHHas kpuBast. Hopma peakiuun npusHaka. KonmnyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U X HOopMa peakiuu. CBOHCTBa MOIU(DUKAIIMOHHONW N3MEHYNUBOCTH.

HacnencTeennasi, uim reHOTUNIMYECKAs, HI3MEHYUBOCTh. KOMOMHATHBHASI N3MEHUNBOCTb.
Meii03 1 10JIOBO#I Mpoliecc — OCHOBA KOMOMHATUBHOW U3MEHYMBOCTU. MyTallMOHHAS
n3MeHYnBOCTh. Kiaccudukanus MyTanuii: reHHblE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa 1
MPUYMHBI MyTanuidi. MyTareHHbIe ()aKTOPHI. 3aKOH TOMOJIOTHYECKUX PSIOB B HACJIEICTBEHHOM
n3meHunBocty H. 1. BaBunosa.

BuesinepHas HacieCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka yenoseka. Kapuotun uyenoBeka. OCHOBHBIE METO/IbI TEHETHKHU YEJIOBEKA!
reHEeIOTMYeCKUH, OJTM3HEIOBBIN, IUTOTEHETUICCKUH, OMOXUMHUYECKHH, MOJIEKYIISPHO-
reHeTndeckuii. COBpeMEHHOE ONPeIeJICHUE TEHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUIHUPOBAaHKE, B TOM unciie ¢ nomolbto [1[P-ananu3a. Hacnencrsennsie 3a00neBanus
YyeJioBeKa: reHHbIe 001e3HH, 00JIE3HU C HACIEACTBEHHON MPeapacioioKeHHOCTBIO,
XpoMocoMHBIe OoJie3Hr. CoMaTHyecKre U reHepaTuBHbIC MyTaluu. CTBOJIOBBIE KIIETKH.
[IpuHUMIIBI 370pOBOT0 00pa3a KU3IHU, TUATHOCTHUKH, MPOPUIAKTUKH U JI€UCHUS TeHETUYECKUX
0one3Hell. MeauKo-reHeTHUECKOE KOHCYIbTUPOBaHNE. 3HAUEHUE METUIIMHCKON TeHETUKU B
MPEeIOTBPALLECHUH U JICUYEHUH T€HETUYECKUX 3a00JIeBaHUI YeTIOBeKa.

JdemMoHcTpanuu:

[Moptpetsr: I'. Mennens, T. Moprasn, I'. ne ®@pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.

Tabnuie! u cxembl: «K MOHOTHOPUIHOE CKPELIMBAaHUE U €T0 IUTOTEHETHYECKast OCHOBaY,
«3aKOH pacUICIJICHUS U €T0 IIMTOTCHETUYECKAsi OCHOBaY», «3aKOH YHUCTOTHI TaMET,
«Iurubpunnoe ckpemuBanuey, «Lluronornueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSY,
«Mero3», «BzanmoneicTere auieIbHbIX T€HOBY, «[ eHeTHUeCKHe KapThl paCTEHUM, )KUBOTHBIX
1 4yesoBekay, «['eHeTnka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CUEIUIEHHOTO C MTOJIOMY,
«Kapuotumnsl 4esoBeKa U )KMBOTHBIX», «BHUIIbI H”3MEHUNBOCTHY, «MoauduKamoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-pakropay», «['eHeTHKa rpynn KpoBu», «MyTalluoHHas
U3MEHYHUBOCTH.



O6opynoBanue: MoAenu-anuukanuu «MoHorubpugHoe ckpemuBanuey, «Hemomxoe
JOMUHUPOBaHUE», «lurndpuaHoe ckpenmbanuey, «llepekpéct xpoMocom», MUKPOCKOIT U
Mukpornpenapar «/[pozoduna» (Hopma, myTanuu (GopMbI KPbUIHEB U OKPACKH TeJla), repOapuii
«I"0pOoX OCEBHOW».

JlaGopaTtopHble U NpaKkTHYecKHe padoThbi:

JlaboparopHuas pabota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTUOPHIHOTO B JUTUOPHTHOTO
CKpEIIUBAHUA Y IPO30(HIIbI Ha TOTOBBIX MUKpOIpErapaTaxy.

JlaGopaTtopHast padota Ne 6. «M3yuenne Moau(pUKaIIMOHHON U3MEHUYUBOCTH, TOCTPOEHUE
BapUaALlMOHHOTO Psiia U BAPUALIMOHHON KPUBOI.

JlaGopatopHnast pabora Ne 7. « AHanm3 MyTamuii y Jpo30(HiIsl Ha TOTOBBIX
MUKpOIpenaparax.

[Ipaxtudeckas padota Ne 2. «CocTaBieHue U aHAIU3 POIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI O0MOTEXHOJIOTHH.

Cenekius Kak HayKa U Iporecc. 3apoxaeHne CeNeKIu 1 foMmectukanus. Yaenune H. 1.
BaBuioBa o ieHTpax NpoMCX0XIEHUS U MHOT000pa3ust KyIbTypHBIX pacTeHuil. LleHTpsl
MIPOUCXOXKACHHS TOMAIIHUX KUBOTHBIX. COopT, MOpOJa, ITaMM.

CoBpeMeHHbIe METO/IbI cesleKIMU. MacCOBBIN M MHAMBUYaIbHbIN OTOOPHI B CEIEKIIUU
pacTeHuil 1 KUBOTHBIX. O1eHKa 3KcTepbepa. bIu3kopoicTBEHHOE CKpelBaHe — MHOPUIMHT.
Uucras nuHus. CKpellMBaHre YUCThIX TUHUHN. ['eTeposuc, nim rudpuiHas cuia.
Hepoacteennoe ckpemuBanue — ayropuauar. OTnanéHnas ruopuauszanus u e€ yCrexu.
HckyccTBEeHHBIN MyTareHes3 1 NOJy4YeHUe MONIUIIONI0B. JJoCTHKEHHUS CENEeKIMN PaCTECHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak orpacib Iponu3BoACTBa. ['eHHas MH)KEeHepHs. DTallbl CO30aHus
pexom6unantHoi JIHK u Tpancrennsix oprannszmoB. Kierounas nnxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHui. KiloHnpoBaHue BEICOKONPOAYKTHBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPraHU3MOB. DKOJIOrHUecKHe U aThueckue mpoodsiemsl. MO —
TeHETUYECKU MOTUPHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[loptpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabnuue! u cxemsl: kapta «LIeHTpBI IPOUCXOXKACHUS U MHOTOOOPa3Hsl KYJIbTYPHBIX
pacTtenuit», «[lopoabl foMaIHUX )KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHU», «OTnanéHHas
rubpunmu3amusn», «Padoter akagemuka M. @. UBanoay, «llomummonausy, «OObEKTHI
O6noTexHoJI0THNY, «KileTouHble KyIbTYphl U KJIOHUPOBaHHUEY», « KOHCTpyHpOBaHHE U IEPEHOC
TE€HOB, XPOMOCOMY.

ObopynoBaHue: MyJISHKU TUIOIOB M KOPHEIUIOA0B TUKUX (POPM U KYJIBTYPHBIX COPTOB
pacrenuid, repoapuii «CeabCKOX035HCTBEHHBIE PACTCHU.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Dxckypeust «OCHOBHBIE METO/BI M IOCTHXKEHUS CEJIEKIIMH PACTeHUHN U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHIIHIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATEbHBIA YYaCTOK, B TETUIMYHOE
XO035IUCTBO, 1a0OPAaTOPHUIO arpOYHHUBEPCUTETA WIIH HAYUYHOTO ILICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIMOHHAS 0MOJIOTHS.

[IpennocelIku BOZHUKHOBEHUS 3BOJIONMOHHON TCOPHH. DBOJIIOIMOHHAS TEOpHS U e&
MecTo B OnoJioruu. BivsiHre 5BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTUH U IPYTUX HayK.

CBHIETEIBCTBA BOIIONNH. [1a€eOHTOIOrHYECKHE: ITOCIIEN0BATENHHOCTD OSBIEHHUS
BHJIOB B ITAJICOHTOJIOTMUECKOH JISTOIHCH, TIepeXoqHbIe (hopMbl. broreorpaduueckue: cXoacTBO
U paziuuue GayH u (Iop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTrHYECKHE: CXOJCTBA U Pa3INuUs SMOPUOHOB Pa3HbIX BUOB T03BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHATIOTHYHBIC, PYJUMEHTAPHBIC OPTaHbl,



aTaBU3Mbl. MOJIEKYyIIPHO-OMOXUMHUYECKHUE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPraHU3MOB.

OpomonuonHas teopus Y. Jlapsuna. [Ipeanoceuiky BO3HUKHOBEHUS JapBUHUA3MA.
JIBIDKYIIME CHITBI SBOJIIOLMH BUIOB 10 [lapBuHy (M30BITOYHOE pa3MHOXKEHHUE TIPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAeIEHHAs U3MEHUUBOCTh, 00ph0a 3a CyIlIeCTBOBaHUE,
€CTECTBEHHBIN 0TOODP).

Cunternueckas teopus 3osrouu (CTI) u e€ 0CHOBHBIE IOJIO0KEHUS.

Muxposomntonus. [Tonynsius Kkak eIuHULA BUJIa U 3BOJIOLUY.

JIBroky1ye cuibl ((hakTophl) 3BOJIIOLMHY BUA0B B IpUpoJie. MyTallMOHHBIN IpoLecc 1
KOMOMHaTHBHAsI U3MEHUYUBOCTH. [lonynsnnoHHbIe BOJHBI U Apei( reHos. U3omnauus u
MUTpaLys.

EctectBennslit 0T00p — HanpaBIsIOIIKi GakTop BOTOINH. DPOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTat 3Boitouuu. [IpumMeps! npucnocoOaeHui
y OpraHu3mMoB. ApoMop(}03bl U UIMOAJANTALHH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUA00OpA30BAHUS:
reorpapuueckoe, IKOJI0rHUECKOE.

MakposBosnronus. @opMbl IBOJTIOIUH: (hUIIETUYECKAsl, TMBEPIeHTHAs, KOHBEPIeHTHAs,
napasuienbHas. HeoOpaTuMocTs 3BOMTIONNY.

[Ipoucxoxaenue oT HeclienuaIM3UPOBaHHBIX NpeaAKoB. [Iporpeccupytomnias
crnenuanu3anysa. AganTuBHAs paauanys.

JdemoncTpauum:

Ioptpertsr: K. JInnnei, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O.
I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabauubl u cxemsl: «Pa3BuTHE OpraHMYECKOro MUpa Ha 3emiie, «3apoIbIIH
MTO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHUEY,
«EcTectBenHsbIit 0TO0P», «MHOr000paszue copToB pacTeHui», « MHOroodpasue nmopos
AKHUBOTHBIX», «[lonmymsamumny», «MyTallmOHHAs U3MEHUYHUBOCTbY, «ApOoMOp(hO3bD»,
«Monoananramumy», «O0mIas aereHepanysy», «J{Brxymme cuiisl 3BoJoImm», «Kapra-cxema
MapmpyTa nytemectsus Y. JlapsunHay, «bopnba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000PA30BAHUEY.

O06opynoBaHue: KOJJIEKIHs HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HA0Op MJIOJ0B U
ceMstH, KOJUIeKIHs «[Ipumepsl 3alMTHBIX MIPUCIIOCOOICHUH Y )KUBOTHBIX», MO/ieTh « OCHOBHBIE
HaIpaBJICHUs IBOIIOLUNY», 00bEMHAsA MoJeNb « CTpOEHHE FOJI0BHOTO MO3Ia IO3BOHOYHBIX Y.

Buoreorpaduueckast kapta Mupa, KoJuteKuus «PopMbl COXPaHHOCTH UCKOTIAEMBIX
KMBOTHBIX U PaCTEHUI», Mozelb anmumkanus «lIepekpéct XxpoMocom», BIIayKHbIE IIpeNapaThl
«Pa3BuTHe HacekomMoroy, «Pa3BuTHe JATYIIKI», MUKpoIpenapar «/[pozoduna» (HopMma,
MyTalu# (OpMbI KPbIIIbEB U OKPACKU TEJA).

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JIaGopatopHas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

JlaboparopHas pabota Ne 2. «Onucanue mprucrocoOICHHOCTH OpraHu3Ma U e
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe KM3HU HA 3emJie.

JloHay4HbIEe IPEACTABICHUS O 3apOKICHUM KU3HU. Hay4yHble TUIIOTE3bl BOSHUKHOBEHHUS
KU3HU Ha 3emiie: abuoreHe3 u naHcnepmus. XUuMU4yecKas 3BOJIIoLNsS. AOMOreHHbIN CUHTE3
OpPraHMYECKHX BEIIECTB U3 HEOPraHMYECKUX. DKCIEPUMEHTAIBLHOE MTOATBEPKICHUE
XUMUYECKOH dBoMoIMK. HavanbHbie aTanel Ononorudyeckoi asomonuu. ['unoreza PHK-mupa.
dopmupoBaHUEe MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKIETKH. [IepBble KIIeTKH U uX
sBosIOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB.



PazButue xu3Hu Ha 3emiie 1o spaM u nepuojam. Karapxei. Apxeiickas u
npoTepo3oiickas pbl. [laneo3oiickas 3pa u €€ nepuoabl: KEeMOPHUIUCKHIA, OPJJOBUKCKUH,
CUITyPUICKUH, J€BOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa U €€ IepuoAbl: TPHACOBBIN, IOPCKUHI, MEJIIOBOM.

Kalino3zoiickas 3pa v €€ nepuo/ibl: MajieOreHOBbIM, HEOT€HOBBIN, AaHTPOIIOT€HOBBIIA.

XapakTepHuCcTUKa KJIMMaTa ¥ reoJorn4eckux npoueccoB. OCHOBHBIE 3TAIIbI BOIIOLUN
PaCTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMopd 036l y pacTeHH U KUBOTHBIX. [losiBneHue,
pacuBeT ¥ BHIMUPAHUE TPYII )KUBBIX OPIraHU3MOB.

Cucrtema OpraHM4ecKOro Mupa Kak OTpakeHHue 3BOIOUUHU. OCHOBHBIE CUCTEMATUYECKHE
IpyIIbl OpraHU3MOB.

DBOJIIOLMS YesIoBEeKa. AHTPOIOJIOTHS Kak HayKa. Pa3Butue npeacraBieHui o
IIPOUCXOXKACHUU YesloBeKa. MeTo bl n3yueHus antponoreHe3a. CxocTBa U pa3ianyus 4esloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHUE YEIOBEKa.

JBuxymiue cuibl (pakTopsl) anTponoreHesa. HacienctseHHass H13MEHYUBOCTh U
ecTecTBeHHbIN 0TOOp. O0IIecTBEHHBII 00pa3 )KU3HU, U3TOTOBIEHUE OPYAUN TpY/ia, MBILICHHE,
pedb.

OCHOBHBIE CTaIUU U BETBU IBOJIIOLIMM YEJIOBEKA: aBCTPAIONUTEKH, UeI0BEK yMEIbIi,
Yenosek npsamoxoasamumii, Yenosek HeanaepTanbekuil, Yenosek pazymusblil. Haxonku
HCKOIaeMBbIX OCTATKOB, BpeMsl CYIIECTBOBAaHUS, 00JIACTh PACIIPOCTPAaHEHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HHU, OPYIHS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PACK: €BPOIICOU HAS (€Bpa3uiicKas), HErpo-
aBCTpaJioniHas (3KBAaTOpHANIbHASA), MOHTOJIOMAHAS (a3MaTCKO-aMepHuKaHcKas). UepTsl
MPUCIIOCOOJICHHOCTH MPEACTABUTENICH YeIOBEUECKUX PaC K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Muep, I'. FOpu, Y. JapBuH.

Tabauub! u cxemsl: «Bo3HukHoBeHHe COHEUHOM cUCTeMbI», «Pa3BuTHE OpraHUYecKOro
Mupay, «PacturenpHas knetkay», « KuBotHas kietka», «lIpokapuotnyeckas KieTkay,
«CoBpeMeHHasl CUCTEMa OPraHU4eCcKoro Mupa», «CpaBHeHHE aHATOMUYECKUX YEPT CTPOECHUS
YeJIOBeKa U 4eJI0OBEKOOOPa3HbIX 00e3bsiH», « OCHOBHBIE MECTa MAJICOHTOJOTHYECKHUX HAX00K
IIPEAKOB COBPEMEHHOTI0 YeJIOBEKay, «JlpeBHene moamny», «/pesuue moan», «Ilepseie
COBPEMEHHBIE JIIOIW», «HeloBeuecKre pachbn».

Ob6opynoBanue: Mmynspku «IIpoucxoxaeHue yeaoBeka» (OI0CThI aBCTPAJIONUTEKa,
MUTEKaHTpPOIa, HeaHepTajblia, KPOMaHBOHIIA), CIEMKU WM U300paKeHUs] KAMEHHBIX OpYIUil
NIEPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI, pyOuia, ckpediia), TeOXpOHOJIOTHUecKast TabIuIa,
KOJUIEKIUsI «POpPMBI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUID.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne uckonaemMblX OCTATKOB PACTEHHUM U KUBOTHBIX B
KOJUIEKLIHSAX).

DKcKypeus «IBOIIONNS OPraHUYeCKOro MUpa Ha 3emiie» (B eCTECTBEHHO-HAYUHBIH WU
KpaeBeIueCKHUil My3eil).

Tema 3. Oprann3msl U OKpPY:KaKOIIAs cpeaa.

DKoJorus Kak Hayka. 3aJjauu U pas/iesbl 9KOJIOTUU. MeTo bl HIKOJIOTHYECKUX
UCCJIEI0BAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpbl oOuTaHUs OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/1YIIIHAs, TIOUBEHHAs,
BHYTPHUOPTaHU3MEHHAs.

Dkonorudeckue GakTopsl. Kinaccudukaims 3K0I0THIecKuX (pakTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTpOrnoreHHsIe. JlelicTBrE IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue pakTopbl: CBET, TEMIEPATYpa, BIaXKHOCTh. DOTONEPHOIU3M.
[IpucnocobaeHus OpraHu3MoB K JIeHCTBUIO aOMOTHYECKUX (haKTOpoB. bruosornueckue puTMsl.



buotnueckue Gakropsl. Bumbl OMOTHYECKHX B3aUMOACHCTBUN: KOHKYPEHIINS,
XHMITHAYECTBO, CUMOMO3 U ero (hopMel. [lapazutusm, koonepanus, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCANIN3M, HelTpain3M. 3HaueHne OMOTHYECKUX
B3aMMOJICHCTBHM ISl CYIIECTBOBAHMS OPIaHU3MOB B IMIPUPOJHBIX COOOIIECTBAX.

DKOJIOrH4ecKre XapakTepUCTUKU Moy issuui. OCHOBHBIE MIOKA3aTENH MOy JIALUH:
YHCJIEHHOCTb, INIOTHOCTh, PO’KIa€MOCTb, CMEPTHOCTb, IPUPOCT, MUTrpaLus. J(uHaMuka
YHUCJICHHOCTH HOIYJISUU U €€ PeryJIsiusl.

JdemoncTpauum:

[optpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkens.

Tabnuue! u cxemsl: kapta «lIpupogHbie 30HbI 3eminy, «Cpenbl OOUTaHHSI OPraHU3MOBY,
«Doronepuoausmy», «Ilomynsuum», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOITYJISLUH
UH(y30pun-Typenbkn», «lIumessie menmy.

JlaGopaTopHble U NpaKTH4YecKHe padoThbi:

JlabopaTtopHas padota Ne 3. «Mopdomornueckre 0cCOOEHHOCTH PACTEHUHN U3 PA3HBIX MECT
oOUTaHU.

JlabopaTtopHnas padota Ne 4. « BnusiHre cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

IIpakTuyeckas padota Ne 2. «IToacyér MIOTHOCTH NOMYJISALMNA Pa3HBIX BUAOB PACTCHUI».

Tema 4. CooO1iecTBa U IKOJI0THYECKHE CHCTEMBI.

Coo0b1ecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BU10Bas,
MIPOCTPAHCTBEHHAs, Tpoduyeckas (nuuienasi). Bunbl-nomunanTsl. CBs3u B OMOLIEHO3E.

DKonoruveckue cucteMsl (3KocucteMsbl). [lonsaTre 00 sKocucTeMe U OHOTreoIeHO3e.
@OyHKIMOHAIbHbIE KOMIIOHEHTBI IKOCHCTEMBI: MPOAYLIEHThI, KOHCYMEHTBI, PEIyIIeHTHI.
KpyroBopoT BemiecTB ¥ MOTOK PHEPTUHU B 3KOcUcTeMe. Tpodudeckre (MUIIeBbie) ypOBHU
skocucTemsl. [Iuiessie nenu u ceti. OCHOBHBIE MTOKa3aTeNn IKOCUCTEMBI: Onomacca,
MPOAYKLHS. DKOJOTHUECKUE MUPAMUIBL: TIPOTYKIIMH, YUCIEHHOCTH, OnoMacchl. CBoiicTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOPETYIISIIHS, pazButue. CyKieccus.

[Ipupoanble 3KOCHCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOTO MIIH
LIMPOKOJIMCTBEHHOT O JIeca.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. ¥ pOo3KkocucTeMbl. bruonoruueckoe u
X03MCTBEHHOE 3HAUYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak pakTop ycToiunBocTr 3kocucteM. CoxpaneHne 6M0I0rn4eckoro
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuazckoro o 6uocdepe. I'panuiipl, coctaB v CTPyKTypa OHOChEpBI.
J’Kupoe BemectBo u ero Gpynkiuu. OcobeHHOCTH OMocdephl KaK TII00ATBHON YKOCUCTEMBI.
JluHamuueckoe paBHOBECHE M 0OpaTHas CBsi3b B Onocdepe.

KpyroBopoTs! BelecTB 1 OMOre0XUMMHUECKUE LIUKIIbI 3JIEMEHTOB (yTriepo/a, a30Ta).
3oHaMBHOCTE OuOoCchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B OMochepe 3emiid. AHTpOIIOTeHHbIC U3MeHeHUs B Onocdepe. ['modanpHbIe
9KOJIOTUYECKHE TIPOOITEMBI.

CocymecTBoBaHNE MPUPOIBI U yeroBedecTBa. CoxpaHeHHe OMOpa3HO0Opa3us Kak OCHOBA
ycroitunBocTd Onochepsl. OCHOBA PallMOHATIBLHOTO YIIPABICHHUS TPUPOIHBIMHU PECYPCaMU B UX
ucnosb3oBaHue. JlocTHKeHs: OMOJI0TMH M OXpaHa IPUPOIbIL.

JdemoHncTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsr: «Ilumessle nenm», «buorneHnos: coctaB u cTpykTypay, «lIpupoaHsie
coobuiecTBay, «Llenu nuranus», « IKonornyeckas nupamuaay, «buocgepa u yenoBexy,
«OKocHUCTEMa IUPOKOIUCTBEHHOT O Jiecay, « DKOCUCTEMa XBOMHOTO Jecay, «brnonenos
BOJI0OEMa», «ATpoLieH03», «IIpuMepHbIe aHTPONOr€HHbIE BO3AEUCTBUS HAa IPUPOAYY,
«Ba)kHelmme UCTOYHNKH 3arpsI3HEHHs BO3AyXa U TPYHTOBBIX BO», «IlouBa — BakHelmas
cocrasisomas ouocheps», «PakTopsl Aerpagannu nousy, «llapaukosslil 3¢ pexT», «DakTopsl
PaaroaKTUBHOTIO 3arpsa3HeHust Ouocdepo», «O01mas crpykrypa 6uochepsn», «Pacmnpoctpanenue



KU3HH B Onocheper», «O30HOBBIN dKkpaH onocdeps», «KpyroBopor yriiepona B 6uochepey,
«KpyroBoport a3ora B Ipupoae».

Ob6opynoBanue: MozeNb-anuiuKaius « Tunuuneie 6MoLeHO3bI», Tepbapuit
«PacturenpHble CO00IIECTBAY, KOJUIEKINU «brolieH03», « Bpeautenu BaxKHEHIIIIX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp», TepOapun U KOJUIEKIIUU PACTEHUIN U KUBOTHBIX,
IIPUHAUICKALME K Pa3HBIM SKOJIOTMYECKUM I'pyIaM ogHoro Buja, Kpacnas kaura Poccuiickoi
®deneparuu, U300paKeHUS] OXPaHIEMbIX BUJOB PACTCHHUM U KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI' PAMMBI I10 BUOJIOI'NN HA
BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUMA

Cormacao ®I'OC COO, ycraHaBiIMBarOTCsA TPEOOBaHUS K pe3yIbTaTaM OCBOCHUS
00yYarOIIUMUCS TPOrPaMM CPETHETO 00IIero 00pa3oBaHuUs: JIMYHOCTHBIM, METATIPEIMETHBIM 1
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpyKType TUYHOCTHBIX pE3yJIbTaTOB OCBOEHUS IpeaMeTa «bruonorus» BblieaeHbl
CJIEIYIOIIHE COCTABIIAONINE: OCO3HAHUE 00YUaIOUIMMUCS POCCUIHCKOM IpaX1aHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEILHOCTU M CAMOOIIPEIETICHHUIO,
HaJIMYMe MOTUBALMU K 00y4eHHI0 OMOJIOTHH, 1IeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX
yOeKIeHUI TUYHOCTH Ha OCHOBE KJIIOUEBBIX LICHHOCTEN U HCTOPUUECKUX TPAIAULUI pa3BUTHS
OMOJIOrMYECKOr0 3HaHUs, TOTOBHOCTh U CLIOCOOHOCTH 00YYaroIuXcsi PyKOBOJCTBOBAThCS B
CBOEH 1€ TEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU, PUCYIIUMHU CHCTEME
OMOJIOrHYecKOro 00pa3oBaHMsl, HATMUKE KOJIOIHYECKOI0 IPABOCO3HAHMS, CHOCOOHOCTH
CTaBUTb LI€JIU U CTPOUTH )KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHMS peAMETa «bUOIOrns» TOCTUTal0TCs B €AMHCTBE
y4eOHOM U BOCIIUTATEIbHOMN AESITEIbHOCTH B COOTBETCTBUH C TPAJIULIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMH U JyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMH B
oO11ecTBe NMpaBUIaMi U HOpPMaMU MOBEJIEHUS ¥ CIIOCOOCTBYIOT MPOIEccaM CaMOIO3HAHMUS,
CaMOBOCIIUTaHUS ¥ CAaMOPAa3BUTHS, Pa3BUTUSI BHYTPEHHEHN MMO3ULIMN JIMYHOCTHU, TATPUOTHU3MA,
yBa)KEHUS K 3aKOHY U IPaBOMOPSAIKY, YEJIOBEKY TPYy/Aa U CTapLIeMy MMOKOJIEHUIO, B3aUMHOTO
yBa)KEHHsI, 0EpEKHOT0 OTHOIIECHUS K KYJIbTYPHOMY HACJIEIUIO U TPATULMAM
MHOTOHAIIMOHAJIBHOTO Hapozaa Poccuiickoit denepannn, NpUpOIE U OKPYKAIOIIEH cpelie.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHUS yueOHOro npeamera « bruonorusy JOMmKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIoOUINXCsl PyKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3ULMEN INYHOCTH, CHCTEMOM LIEHHOCTHBIX OPUEHTALNM, TO3UTUBHBIX BHYTPEHHUX
yOex1eHui, COOTBETCTBYIOIUX TPAAULIMOHHBIM IIEHHOCTSAM POCCHUICKOro 00IEeCTBa,
pacIIMpeHUe JKU3HEHHOTO OIIbITA U OMBITA JEATEIBHOCTH B IIPOLIECCE PEATTU3ALINN OCHOBHBIX
HAIIPABJICHUN BOCIIUTATEIBHOM AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’aaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb T'PAXKIAHCKON MO3UIMH 00y4YaIOIIerocs: Kak aKTUBHOT'O U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOro O0IIeCTBa;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEN, YBaXKEHUE 3aKOHA U
IIPaBOIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKON AEATEIbHOCTH IPU CO3/IaHUH yUYEOHBIX IPOEKTOB,
pelieHny yueOHBIX U M03HABATEIbHbBIX 3a/1a4, BHIIIOJHEHUN ONOJIOTMYECKHUX 3KCIIEPUMEHTOB;

CHOCOOHOCTh ONPEAEIATh COOCTBEHHYIO O3UIUIO 10 OTHOLIEHHUIO K SIBJICHUAM
COBPEMEHHOM KHU3HH U OOBICHATSH €€;

YMEHHE YUUTHIBATh B CBOMX JAEHCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMOJECICTBUS JIIOJEH C pa3HbIMU YOESKICHUSAMU, KYJIbTYPHBIMU LIEHHOCTSIMU U COLUAJIBHBIM
II0JIOKEHUEM;

TFOTOBHOCTb K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJIHEHUS YUEOHBIX,
[IO3HABATENIbHBIX U UCCIIEIOBATEIbCKUX 3aa4, YBAKUTEIBHOIO OTHOIIECHUSI K MHEHUIO
OMIOHEHTOB IIPHU 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHHUTapHO! U BOJIOHTEPCKON JESATEIBHOCTH;

2) naTpMOTHYECKOIr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUIMCKOM IpaXk1TaHCKOM MACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH niepes PoanHOM, roploCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3BIK U KyJIBTYpY, IPOLIUIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccun;



LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUIO U MaMsITHUKAM IPUPOIBL,
JTOCTHKEeHUsIM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OLIEHMBATH BKJIAJ POCCHMCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTUY, TOHUMAaHWsI 3HAYCHUsI OMOJIOTHH B ITO3HAHUY 3aKOHOB IPUPO/IBI, B )KU3HH YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHas yoe:xxIEHHOCTh, TOTOBHOCTH K CITYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HaHHE TYXOBHBIX [IEHHOCTEH POCCUICKOr0 HApOIa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUYECKOTO TIOBECHUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYAIUIO U IPUHUMATH OCO3HAHHBIE PEILICHUs, OPUEHTHUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJUTEIISIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSATHUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBHUH C TPAJULIUSIMHA HAPOIOB
Poccuu;

4) 3cTETUYECKOT0 BOCTIUTAHMS S

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUasi SCTETUKY ObITa, HAYYHOTO U TEXHUIECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOILICHHIA;

TMOHUMAHUE SMOITMOHAIBHOTO BO3JAEHCTBUS KUBON PUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE MPOSIBIAThH
KavyecTBa TBOPUYECKON JTMIHOCTH;

5) puznueckoro BocnuTaHusi, HOPMUPOBAHUSA KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO (JIaroONnoJy4us:

MMOHMMAaHHE U peau3alus 3[0pOBOro U O€30MacHOT0 00pa3a KU3HHU (3J0pOBOE MTUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TIPABIIT U HOPM, COATaHCUPOBAHHBINA PEXXUM 3aHATUN U OTJIBIXA,
peryisipHas (pu3nueckast akTUBHOCTh), OEpeKHOT0, OTBETCTBEHHOTO I KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUUECKOMY 3710POBbIO;

MOHMMAaHKE IEHHOCTH MPABIII WHANBUIYAIBHOTO M KOJUICKTHBHOT'O 0€301acHOr0
MOBE/ICHUS B CUTYalUsIX, YIPOXKAIOIIKX 30POBBIO U KHU3HU JIIOJIEH;

OCO3HaHUE TIOCIIEJICTBUN U HETIPUSATHUS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS K0T OIS,
HapKOTUKOB, KYpEHHs);

6) TPy10BOT0 BOCIMTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HaHKE LIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTb K aKTUBHOM AEATEIIBHOCTH TEXHOJIOTMYECKON U COLIMAIbHON HAIPaBJICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, TUIAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATH TAKYIO
NeSITEIbHOCTD;

MHTEpEC K pa3IudHbIM cepam npodecCHOHATBHON AeSITeNbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOP OyayIei npodeccuu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPA30BaHUIO HA IPOTSKEHUH BCE
KU3HH,

7) IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTUYECKH 11eJIec000pa3HOe OTHOIICHUE K NMPHUPOJIE KaK UCTOYHUKY KU3HHU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHUE YPOBHS IKOJIOTHYECKON KYJIbTYPhI: MPUOOPETEHHUE OMBITA INIAHUPOBAHUS
MOCTYIIKOB M OIICHKH UX BO3MOXKHBIX MTOCIICICTBUH 11 OKPYKAIOIIEeH CPEIbl;

0CO3HAHHE TII00ATBHOTO XapaKTepa SKOJIOTMIECKHUX MPOOIIeM U IyTeH UX PEIICHNUS;

CIIOCOOHOCTH MCTIOIB30BaTh MPUOOPETaEMbIE MPU U3yUEeHUU OUOIOTHH 3HAHUS U YMEHUS
IIPY pelIeHUH Ipo0OIIeM, CBA3aHHBIX C PALIMOHAIBHBIM IIPUPOAOII0JIb30BaHNEM (COOII0IeHNE
MpaBUJI IOBEACHUS B IPUPOJIE, HAITPABICHHBIX HA COXPAHEHUE PABHOBECUS B IKOCUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOChEephl);



AKTUBHOE HENIPUATHE NENUCTBUM, IPUHOCAIIUX BPEJ OKPYIKAIOLIEH IPUPOIHON Cpele,
YMEHHE POTHO3UPOBATH HEOIArONIPUATHBIE KOJIOTMYECKHUE MTOCIEICTBHS MPEIPUHUMACMBIX
JICUCTBUI U MPEIOTBpAILATh UX;

HaJIM4YUe Pa3BUTOrO SKOJIOIMYECKOIO MBIIUIEHUS, S3KOJOTHYECKON KYJIbTYpPBI, OIbITA
JEATEIBHOCTH SKOJIOIMYECKON HAIPaBICHHOCTH, YMEHUS PyKOBOJICTBOBATHCS MU B
[I03HABATEIIbHOW, KOMMYHHUKATUBHOM U COLIMAJIBHOM IIPAKTUKE, TOTOBHOCTU K Y4aCTHUIO B
IIPAKTUYECKOH NEATEIbHOCTU YKOJIOTUYECKON HAIIPABJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMHUPOBAHHOCTb MUPOBO33PEHUs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U O0ILIECTBEHHOM NMPaKTUKK, OCHOBAaHHOT'O Ha JUAJIOre KyJIbTyp,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3bIKOBOM U YMTATEILCKOM KYJIbTYPBI KaK CpEACTBA B3aUMOICUCTBUS
MEX1y JIFOJIbMH U IIO3HAHMSI MUPA;

MOHMMaHUE crienu(UKU OMOJIOTUU KaK HAyKH, OCO3HaHUs €€ poju B JOPMUPOBAHUU
PaLMOHAIBHOIO HAYYHOT'O MBIIIUIEHUS, CO3JaHUHU 1IEJIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroIeM
MHpE KaK O €IUHCTBE MPUPOIbI, YETIOBEKA U OOILECTBA, B IO3HAHUU IPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeH!H MpodIeM COXpaHEHHUS PUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAUYMMOCTH OUOJIOTUHU U1l COBPEMEHHOM LIMBUIIM3ALIUN: 00€CTICUeHUSI
HOBOT'O YPOBHS pPa3BUTHUSI MEJIUIIMHBI, CO3/1aHUE NEPCIIEKTUBHBIX OMOTEXHOJIOT U, CIOCOOHBIX
pemath pecypcHble Ipo0OeMbl pa3BUTHUS YETIOBEUECTBA, IOMCKA ITyTeH BBIXOAA U3 INI00ATBHBIX
HKOJIOTHYECKUX MPOoOIieM 1 o0ecrieueHHs epexoia K yCTOHUMBOMY pa3BUTHIO, PAIIMOHAIBHOMY
HCIIOJIb30BAaHHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MMOJYYCHHH OMOJIOTUYECKUX 3HAHUN B IIEIISAX MOBBIILICHUS 001Iei
KYJbTYpPbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM YacTH (PyHKIIMOHAILHOM
I'PaMOTHOCTH 00ydJaromuxcs, popMUpyeMoil pu U3y4YeHUH OHOJIOTHH;

MMOHMMAaHHE CYIIIHOCTH METOJI0B TIO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH MCIIONB30BaTh NOJTyYaeMble 3HAHUS JUI aHAJIN3a U 00BSICHEHUS SIBJICHUI
OKpY’KalOIIero MUpa U MPOUCXOAALINX B HEM U3MEHEHUH, yMEHHE J1e71aTh 000CHOBaHHbIE
3aKJIFOYCHHS HA OCHOBE HAYYHBIX (PaKTOB M MMEIOLIMXCS TAHHBIX C IIEIbI0 MOTYYEeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITEIILHO MCTIOJIb30BATh OMOIOTUYECKIE 3HAHUS [T PeILCHHS
po0JIEM B peallbHbIX KU3HEHHBIX CUTYalLlUsAX;

OCO3HAaHHE LIEHHOCTU HAYyYHOU JESTEIbHOCTH, TOTOBHOCTD OCYIECTBISATh IPOEKTHYIO U
HCCIIEI0BATENIBCKYIO JEATEIBHOCTh HHANBUIYAJIbHO U B TPYIIIE;

TFOTOBHOCTb U CIIOCOOHOCTH K HENPEPBIBHOMY 00pa30BaHUIO U CaMO00pa30BaHUIO, K
aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUM 110 OMOJIOTMH B COOTBETCTBUM C )KU3HEHHBIMHU
HOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIE pe3yIbTaThl OCBOCHHS yUE€OHOT0 npeaMeTa «bHoaorus» BKIIOYaroT:
3HaYMMBbIe U1 (HOPMUPOBAHHS MUPOBO33PEHUS 00YHAIOIINXCS MEKIUCIUTUINHAPHBIC
(MeXnpeaMeTHbIE) 00IEHaYYHbIe TOHATHUS, OTPAXKAIOLIHE LIEJIOCTHOCTh HAyYHOH KapTUHBI MUpa
U crieu(pUKy METO0B NO3HAHUS, HCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
sIBJICHHE, IPOLIECC, CUCTEMA, HAYUHbIH () aKT, IPUHLUI, T'MII0TE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCClIeJ0BaHNE, HAOIIOAEHIE, N3MEPEHHE, SKCIIEPUMEHT U APYTUX), YHUBEPCAIbHbBIE
yueOHble feicTBUs (MT03HABaTEIbHbIC, KOMMYHUKATHUBHbIE, PETYJISTUBHbIE), 00€CTIEUNBAIOIIIE
(dopmupoBanre GyHKINOHAIHHON IPAMOTHOCTH M COIIMATILHON KOMIIETEHIINU 00YJarOIIIXCs,
CHOCOOHOCTh 00YYaOLIMXCS UCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE,
MHPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHbIE YUeOHbIe IeHCTBUS B IO3HABATEJILHOU U
COLIMAJIbHON ITPAKTHKE.



MeTtanpeameTHbie pe3yIbTaThl OCBOSHUS MPOTrpaMMbl CPETHEr0 00IIEro 00pa3oBaHus
JOJKHBI OTpaXkaTh:

OBiageHne YHMBePCAJIbHBIMH YUYeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUSA:

CaMOCTOSITENILHO (pOPMYIUPOBATH U aKTYaJIU3UPOBATh IPOOIIEMY, paccCMaTpUBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh IPU OCBOCHUHU 3HAHUN NMPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaIn3a,
CUHTE3a, CpaBHEHUS, Ki1accudukarym, 0000IeHNs ), PAaCKPBIBATH CMBICIT OMOJIOTHYSCKUX
HNOHATUHN (BBIACIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATh CBSA3H C APYTMMHU MOHATUAMH);

OTIPENIETIATH LEH IeSITeIbHOCTH, 3a]1aBast MapaMeTPhl U KPUTEPUU UX IOCTHIKCHUS,
COOTHOCHUTH PE3YyJIbTAaThl AEITEILHOCTHU C MIOCTABICHHBIMH LIETISIMU;

HCIOJIb30BaTh OMOJIOTUIECKHE MMOHATHS TSl OOBSICHEHHS (DAKTOB U SIBIICHUH JKUBOI
IPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHbBIC, I AYKTUBHBIC, 10 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, POPMYTHUPOBATH
BBIBOJIBI U 3aKJTIOUEHUS,

MIPUMEHATh CXEMHO-MO/IENIbHBIE CPEJICTBA JIJISl IPE/ICTABICHUS CYLIECTBEHHBIX CBA3EH U
OTHOIIIEHUH B U3yYaeMbIX OMOJIOTHYECKUX O0BEKTAX, a TAK)KE IPOTUBOPEUHI pa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh TUIAH pEHICHUs TPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITUXCSI MaTePUATbHBIX
Y HEMAaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB IICJISIM,
OLICHUBATh PUCKHU MOCIEICTBUI 1ESITEIILHOCTH;

KOOPJMHHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHUSIX PEaTbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KH3HEHHBIX MMPOOIIEM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE T1eiiCTBUSA:

BJIa/IETh HaBbIKAMU y4eOHO-UCCIIE0BATENBCKOM U MPOEKTHOM 1eATeIbHOCTH, HABBIKAMHU
paspenieHus npoodyieM, CIOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelIeHHs MPaKTUUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METO/IOB MTO3HAHMUS,

WCIIO0b30BaTh Pa3IMYHbIC BUJIbI ICSITEIHHOCTHU MO MOTYUYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIIpETALNH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B YU€OHBIX CUTYaIUsIX, B TOM YHUCIIE IIPU
CO3aHUU YUYEOHBIX U COIIMABHBIX IPOEKTOB;

(hopMHpOBATh HAYUHBIH TUI MBILUICHUS, BJIa1€Th HAYYHOW TEPMUHOIOTHEH, KITFOUEBBIMU
MOHATUSIMU U METOJaMU;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTeNIbHOM NEATEIBHOCTH U
KU3HEHHBIX CUTYaIMSIX;

BBISIBJISITh IPUUMHHO-CJIEJICTBEHHBIE CBSI3U U aKTYaJU3UPOBATh 3a/1avy, BBIIBUTaTh
TUTIOTE3y €€ pelICHUs], HAXOIUTh apPTYMEHTHI JIJIsl JOKA3aTeJIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHMUS,

aQHAJM3UPOBATH MOJIYYCHHBIEC B XO/I€ PELICHUS 3a/1a4d PEe3yJIbTaThl, KPUTHUECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBAThH IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATH IEJICHAIIPABICHHBIN MOMCK NIEPEeHOCca CPEACTB U CIIOCOOOB JEHCTBYS B
podecCHOHANBHYIO CPey;

yMETh NEPEHOCUTH 3HAHUS B TIO3HABATENbHYIO U MPAKTUYECKYIO 00JIacTH
KU3ZHEICSITEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC U/, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS, CTABUTH
MpoOJIEeMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PEIICHHUS.

3) pa6ora c unopmaumeii:



OpPUEHTUPOBATHCA B PA3JIMYHBIX MCTOUYHMKAX HHPOpPMALKU (TeKCcTe yueOHOoro nocodus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTMYECKUX CIOBAPSAX U CHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B IHTEepHETE), aHAIM3UPOBaTh HH(GOPMALIMIO PA3IMYHBIX BUAOB U (hopM
IIPEICTABIEHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HETIPOTHBOPEUUBOCTD;

(opMyIMpPOBATH 3aIIPOCH] M IPUMEHATH pa3IMuHble METO/IbI TP [TOUCKE U 0TOOpE
O6uonornyeckoi HHGopMaIuK, He0OXOIMMOH /TSl BHIIOJTHEHUS yUeOHBIX 3a/1a4;

IPUOOPETATH OMBIT UCIIOJIb30BaHMsI HH(OPMAILIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSTENILHO BBIOMPATh ONTUMAJIbHYIO ()OpMY HpEeCTaBICHUs OHOIOrHYEeCKOM
uHpOpManuu (CXeMbl, TpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTOC);

HCIOJIb30BaTh HAYUHBIN S3bIK B KAUECTBE CPEJICTBA ITPU paboTe ¢ OUOIOrMYeCKOn
UH(pOpMaLKei: MPUMEHATh XUMUYECKUE, (PU3MUECKUE U MAaTeMaTHYECKUE 3HAKH U CUMBOJIBL,
(bopmyIbl, a00peBUaTypy, HOMEHKJIATYpy, UCIOJIb30BaTh U IPeoOpa30BbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISIHOCTH;

BJIaJIETh HABBIKAMU PACIIO3HABAHMS U 3aIUTHI HH(pOpMAIK, HHPOPMALMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) o0menme:

OCYILECTBIIATh KOMMYHHKAIIUU BO BCeX cepax KU3HU, AaKTUBHO y4acTBOBATh B AHAJIOTe
WM TUCKYCCHUH I10 CYILIECTBY 00CYyk1aeMoii TeMbI (YMEHHUE 33/1aBaTh BONPOCHI, BHICKA3bIBATh
CY’KJE€HHUSI OTHOCUTEJIBHO BBINOJIHEHMS NIpEIaracMoi 3aJaui, yYUTbIBaTh HHTEPECH] U
COTJIaCOBaHHOCTb MO3UIUHI IPYTUX YYACTHUKOB AMAJIOTa WIH JUCKYCCHH);

pacno3HaBaTh HeBepOabHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAUYCHHE COLIMATBHBIX
3HAKOB, MPEANOCHIIIOK BO3SHUKHOBEHHSI KOH(DIUKTHBIX CUTYyalluil, yMETh CMSIT4aTh KOHQJIUKTHI U
BECTHU IIEPETOBOPBI;

BJIAJIETh Pa3IMYHBIMH CIIOCOOaMU OOIIEHUS U B3aUMOICHCTBUSA, TOHUMAaTh HAMEPEHUs
JpYTUX JIO/IEH, POSBIIATH YBAXKUTEILHOE OTHOLIIEHHUE K COOECETHUKY U B KOPPEKTHOU opme
(opMyIHpPOBATh CBOU BO3PAXKEHHUS;

pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHaA 1eSITeJIbHOCTD:

MIOHUMAaTh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U MHIUBUAYAIbHOW PabOThI IpH
pereHn 6MoI0rnyecKoi mpooIeMbl, 000CHOBBIBATh HEOOXOAMMOCTb TPUMEHEHHS TPYTIITOBBIX
(dhopm B3arMOICUCTBHSI IPU PEIICHUHN YUYEeOHOM 3a1a4H;

BBIOMPATh TEMATHKY ¥ METOJIbI COBMECTHBIX JEHCTBUIN C y4ETOM OOIIMX UHTEPECOB U
BO3MOXHOCTEH Ka)10ro WwieHa KOJUIEKTUBA;

MIPUHUMATD L[EJIM COBMECTHOMN JESTENIbHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JefcTBUSA O €€ JOCTHXKEHUIO: COCTABIIATH IJIaH AeMCTBUH, paclpeleaTh pojiu ¢ y4€TOM
MHEHHUH YYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLIEHUBATh KaYeCTBO CBOETO BKJIaJa U KaXJI0r0 y4aCTHUKA KOMaH/bl B OOIIMIA pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeuIaraTb HOBbIE IPOEKTHI, OLEHUBATh MJI€U C MO3ULIUH HOBU3HbI, OPUTMHATIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMUECKOE OBEJCHUE B PA3JIMUHBIX CUTYaLUsX,
MPOSIBIISITH TBOPUECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBiajieHNe YHHBEPCAIbHBIMH PeryIsTHBHBIMH J1eliCTBUSIMU:

1) camoopranusanmus:

UCIOJIb30BaTh ONOJIOTHUECKNE 3HAHUS IS BBIIBJICHUS TPOOJIEM U UX PELICHUS B
KU3HCHHBIX M YUYCOHBIX CUTYaIHsAX;



BBIOMPATh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1IeJIEBbIE U CMBICJIOBBIE YCTAHOBKH B CBOMX
JEUCTBUSX U ITOCTYIIKAX I10 OTHOLIEHUIO K KMBOU IIPUPOJIE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATH MIO3HABATEIBHYIO ACSTEIBHOCTD, BBISIBIISTH IPOOIEMBI,
CTaBUTb U (pOpMyIUpPOBaTH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHOMN 1EATEIbHOCTH U
JKU3HECHHBIX CUTYaLMsIX;

CaMOCTOSITEJIBHO COCTABJISITh IUIaH PEIICHUS POOIEMBI ¢ YUETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYyaLUsIM;

pacimmpATh paMKi y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHN;

JieJ1aTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBATh (POPMUPOBAHUIO U MIPOSABICHUIO IUPOKOH 3pYAULIMU B pa3HBIX 00JacTIX
3HAHUN, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B I€ITEIIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaIETh HaBbIKAMU II03HABATENIbHOM pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMbIX 1EHCTBUI
Y MBICITUTENBHBIX MIPOLIECCOB, UX PE3yJIbTATOB U OCHOBaHMM, UCIIOJIb30BaTh MPUEMBI pedIieKCUn
JUISL OEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKECHHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX IPU aHAJIU3€ PE3YIbTaTOB JIESITEIBHOCTH;

3) npuHsATHE ce0s1 U APYIUX:

MIPUHUMATD ce0sl, TOHUMAas CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U ApT'yMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIbTaTOB ACSATEIbHOCTH,

IIPU3HABATH CBOE MPABO U MPaABO JPYTUX Ha OIINOKHY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C TO3UIIUH JIPYTOT0 YeIoBeKa.

HNPEJIMETHBIE PE3YJIbTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHus mporpaMmbl COO mo 6uosoruu Ha 6a30BOM YPOBHE
BKJIIOUAIOT crierupudecKue s yueOHoro npeameta «buonorusy HaydyHbIe 3HAHUS, YMEHUS U
CrocoObI ICUCTBUI IO OCBOSHHUIO, MHTEPIIPETAIIMHN U MPEOOPa30BAHUIO 3HAHUH, BUIBI
NESTEIBHOCTH 110 TIOJTYYEHUIO HOBOTO 3HAHUS ¥ MPUMEHEHUIO 3HAHUH B Pa3IMYHBIX YIEOHBIX
CUTYalUsX, a TAKXKE B peabHbIX )KU3HEHHBIX CUTYalIUAX, CBSI3aHHBIX ¢ Onosioruei. B
porpaMMe IpeAMETHBIEC PE3YJIbTaThl MPEACTABICHBI 10 ToaM 00ydeHUs..

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOI KapTHHBI MUPA U
HAy4YHOTO MHPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
O6uosioruu, (pyHKIIMOHAIBEHOW TPAMOTHOCTH YeJIOBEKa [ PEIICHHS KU3HEHHBIX 3a/1a4;

yMEHHE PacKpbIBATh COJIepKaHNEe OMOJIOTHUECKUX TEPMUHOB U MOHATHI: KU3Hb, KIIETKA,
OpraHu3M, MeTa0oJu3M (0OOMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3
(camoperynius), ypoBHEBasi OpraHu3allys KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE
(penpoyKIusi), HaclIeICTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHE U3JIaraTh OMOIOTUYECKUE TeOpUH (KIETOUYHAS, XPOMOCOMHAsl, MyTallHOHHA,
LIEHTpaJIbHas 0IMa MOJIEKYJISIpHOM Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1.
BasuiioBa) u ydeHus (0 eHTpax MHOT00Opasusi U MPOUCXOXKACHUS KyIbTYpHbIX pacTenuii H. U.
BagusoBa), onpenenaTs rpaHUIbl KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHE BIAJeTh METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOACHHUE U ONHUCAaHUE
KHUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUI, OpraHu3alys U IpoBeAeHHE OMOIOTHYECKOr0



HKCHEPUMEHTA, BBIJBH)KEHUE IMIIOTE3b!, BHIIBICHNE 3aBUCUMOCTH MEX/y UCCIIEAYEMbIMU
BEJIMYMHAMHU, O0BSICHEHUE MOJYYSHHBIX PE3YIbTATOB, UCIIOJIb30BAaHHBIX HAYYHBIX TOHATHUH,
TEOPH U 3aKOHOB, YMEHHUE JIeJ1aTh BbIBO/IbI HA OCHOBAHUU TOJIyYE€HHBIX PE3yJIbTATOB;

YMEHHE BbIACIATH CYIIECTBEHHbIEC IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SyKapHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPI'aHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHA BEILECTB U
MIpeBpaIleHHs SHEPTHH B KJIETKE, (POTOCUHTE3A, IJIACTUYECKOTO U YHEPTeTHIECKOro oOMeHa,
XEMOCHHTE3a, MMTO03a, Mel103a, OIUIOA0TBOPEHNUS, PA3MHOKEHHSI, UHANBUAYAIBHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHATh NOTy4YEeHHbIE 3HAHU JUI1 OOBSICHEHHS! OMOJIOTHYECKUX ITPOLIECCOB U
SIBIICHUH, 111 IPUHATUS IPAKTUUECKUX PELICHUN B TOBCEHEBHOM JKHU3HHU C LIEJIbI0 00eCIeueHus
0€30I1aCHOCTH CBOETO 3/I0POBbsI U 370POBbSl OKPY’KAIOIINX JIHOAEH, COOI0JeHNUs HOPM
IPaMOTHOTO MOBEJICHHS B OKPY>KaIOLIeH MPUPOIHON cpejie, TOHNMaHNuEe HEOOXOIUMOCTH
UCIIOJIb30BaHUs IOCTHKEHUH COBPEMEHHON OMOJIOTUU U OMOTEXHOJIOT MM JJIsl palliOHAJILHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHE pelIaTh 3JIeMEHTapHble TeHeTHUECKUE 3314l Ha MOHO- U TUTHOpUAHOE
CKpEIIMBaHNE, CLIETUIEHHOE HACJIEeI0BaHUE, COCTABIIATH CXEMbl MOHOTHOPHUIHOTO CKPELIMBAHUS
JUISL TIpEICKa3aHusl HacJIe0BaHUs IIPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIIOJHATH JIAOOpAaTOPHBIE U IPaKTUYECKUe paboThl, COOJII01aTh MpaBUia pU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yYMEHHE KPUTUYECKHU OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMALIUIO OHMOIOTUUYECKOTO
COJIepXKaHMs, BKIIOYAIOIIYIO NICEBIOHAYYHBIE 3HAHUS U3 PA3IMYHBIX UICTOUHUKOB (CpeJICTBA
MaccoBOM MH(OpMaLNY, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), STUYECKHE aCTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTHUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TUCEMEHHBIE U YCTHBIE COOOIIEeHHUs, 00001IIast
OMOJIOTNYECKYI0 HHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSTUHHBIN annapaT OMOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOCHHS yueOHOro npenmeta «buonorus» ¢ 11 knacce
JIOJKHBI OTPaKaTh:

c(OpPMHUPOBAHHOCTh 3HAHHI O MECTE U POJIU OUOJIOTUH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOI KapTHHBI MUpPa U
HAy4YHOT'O MHPOBO33PEHUsI, O BKJIaJIE POCCHICKUX U 3apYOEKHBIX YUEHBIX-ONOIOTOB B Pa3BUTHE
Ouosiornu, (pyHKIMOHAIBHONW I'PaMOTHOCTH YeJIOBEKa [l PELIeHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpBIBaTh COJIEpKaHNe OMOIOTHYECKUX TEPMUHOB U IOHSATHI: BUJ, OIYJIALIUS,
reHOo(OH T, SBOITIONNS, JBKYIIHUE CUITHI ((DAKTOPHI) SBOJIOLHH, TPUCTTOCOOIEHHOCTh
OpPTraHu3MOB, BUZI000pa30BaHue, IKOJIOTHIECKHE (PaKTOPHI, SKOCHCTEMA, TPOAYIICHTHI,
KOHCYMEHTBI, PEyLIEHTbI, LIENU MUTaHUs, SKOJOrHYecKas mupamMuaa, OuoreomneHos, ouocgepa;

YMEHHUE H3/1aratb Ouosiornyeckre Teopuu (aBomtoronHas reopust U. Jlapsuna,
CHUHTETHYECKasi TEOPHUs BOJIOLMHN), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxozacrea K. M.
bapa, uepenoBanus riaaBHbIX HanpasiaeHU u nytei sBomonnu A. H. CeBeprioBa, yueHust o
o6uochepe B. . Bepnazackoro), onpenensrs rpaHULbl UX IPUMEHUMOCTH K KHMBBIM CHCTEMaM;

YMEHHUE BIIAZIETh METOIAMU HAYYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOICHHE U OMTUCAHUE
KMBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI, OpraHn3alus 1 NpoBeAeHne ONoJI0ruuecKoro
9KCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bL, BBISIBICHUE 3aBUCUMOCTH MEXK/Y UCCIIEyEMbIMU
BEJIMYMHAMU, 00BACHEHHE TIOTYYEHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYUHBIX TOHITHH,
TEOpUH U 3aKOHOB, YMEHHE JI€J1aTh BBIBO/Ibl HA OCHOBAaHUU MOJIYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE IPU3HAKN CTPOEHUS! ONOJIOTHYECKUX OOBEKTOB: BUIOB,
MOMYJISALHH, MPOIYLIEHTOB, KOHCYMEHTOB, PE1YyLIEHTOB, OMOr€0LEHO30B U IKOCUCTEM,
0COOEHHOCTH MPOLIECCOB: HACIEACTBEHHON U3MEHUYMBOCTH, €CTECTBEHHOI'O 0TOOPA,
BUJI000pa30BaHUsL, IPUCIIOCOOIEHHOCTH OPTaHU3MOB, IEUCTBUS IKOJIOTUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEILECTB U MIOTOKA SHEPTUU B IKOCUCTEMAX, AaHTPOIIOT€HHBIX U3MEHEHUI



B 9KOCHUCTEMAaX CBOEH MECTHOCTH, KPyIOBOPOTA BELECTB U OMOT€OXUMHUUYECKUX LIUKIIOB B
ouocdepe;

YMEHHUE NPUMEHATh NOTy4YEeHHbIE 3HAHUS U1 OOBSICHEHUS! OMOJIOTHYECKUX MIPOLIECCOB U
SIBIICHUM, JJIS1 TPUHATHS NPAKTUYECKUX PEIICHHUH B TIOBCEAHEBHOM KHU3HHU C IIETbI0 00eCTIeYeHUs
0€3011aCHOCTH CBOETO 3/I0POBbsI U 370POBbSl OKPY’KAIOIIMX JIFOAEH, COOMI0JEHHU HOPM
IPaMOTHOIO [TOBEAECHUS B OKpYXKalOIIe NPUPOAHON cpejie, IOHUMaHUe HEOOXOIUMOCTH
HCIOJIb30BAaHUS TOCTHKEHUNH COBPEMEHHON OMOJIOTUH JUIsl pallMOHATIBHOTO
MIPUPO/IONIOIB30BAHUS;

YMEHHUE peliaTh 3JeMEeHTapHble OMOJIOrHYeCKHE 3a1a4H, COCTaBIATh CXEMBbI IIepeHoca
BEIIIECTB U SHEPTHUH B IKOCHCTEMAaxX (I MTUTAHU);

YMEHHUE BBIIOJIHATH J1a00paTOPHbIE U MPaKTHUECKUE paboThl, COOII0AATh paBuiia pU
pabore ¢ y4eOHbIM U J1a00PaTOPHBIM 000PYJOBaHHUEM;

YMEHHE KPUTUUECKU OLIEHUBATh U MHTEPIIPETUPOBATh HH(POPMALIHIO OUOJIOIHYECKOIO
COJIep>KaHusl, BKJIIOYAIOLIYIO IICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX HCTOUHUKOB (CpeCcTBa
MaccoBO HH(pOpMaIMK, HAYYHO-IIONYJIIPHbIE MaTepUabl), paCCMAaTPUBATh TJI00AIbHBIE
9KOJIOTMYECKHE MTPOOIIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE CO3/]aBaTh COOCTBEHHbIE TUCHbMEHHbBIE M YCTHBIE COOOIIEHNUs, 000011ast
OMOJIOTNYECKYI0 HHPOPMALIUIO U3 HECKOJIBKUX HCTOUHUKOB, TPAMOTHO UCIIOJIb30BaTh
MOHSTUIMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

KoJunuyecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM K n (uudpossbIe)
n/n NMPOrpamMMbl Bceero 06HTp0JIl)H]>Ie pﬁalcaneclme oOpa3oBaTe/ibHbIE
padoTsI padoTbI pecypes
bubmunoreka [JOK
! buornorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
2 JKuBbie cucTEMBI U UX OpraHU3aLUs 2 1 https://m.edsoo.r/7f41292
3 XHUMHUYECKUHN COCTAB U CTPOEHUE KIIETKU 8 1 bubmorera [JOK
https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
4 JKuzHenesTenbHOCTh KIETKH 6 1 https://m.edsoo.ru/7f41¢292
5 Pa3sMHOXEHME U MHIMBUAYAIIBHOE PA3BUTHE 5 1 bu6numoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7{41c292
6 HacnencrBeHHOCTS U N3MEHYUBOCTD 3 1 15 bu6mmorexa [IOK
OpPraHU3MOB ) https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bu6mmorexa [IOK
OMOTEXHOJIOTHUHI https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
8 Pesepsroe Bpems 0 https://m.edsoo.ru/7{41¢292
OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME | 34 3 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 KJTIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
o HaumeHoBaHMe pa3/iesioB U TeM (uudposbie)
Ne m/m NMPOrpamMmbl Bcero Kontponbrbie | IIpakTHieckne o0pa3oBaTesibHbIE
padoThI padoTbI pecypes
buobmunoreka IJOK
1 DBOIIOIMOHHAS OMOIOT U 9 1 1 https:/m.c dsc]){) w741 ccT4
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 10 1 0.5 bubmuoreka [IOK
3emite ) https://m.edsoo.ru/7f41cc74
butmmoreka [IOK
3 OpranusMbl 1 OKpy’alollas cpeia > ! https://m.edsoo.ru/7f41cc74
4 Coo00111eCcTBa ¥ SKOJIOTMYECKUE CUCTEMBI 10 1 Egg;%ﬁ?(?siorﬁn f41ccT4
5 p 0 bu6mmorexa [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOT PAMME 34 3 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

ITOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KosnnyecTBo yacoB DJIEeKTPOHHBIE

Ne Jara
Tema ypoka Kontpoasnbie | IIpakTnueckue uudposbIe

n/n Bcero U3y4YeHus

padoThI paboThI o0pa3oBaTe/IbHbIE
pecypchl
bu6mmorexa [IOK
1 ?EOHOHM B cucTeMe HayK. IHCTpyKTax 1o 1 hitps://m.ods0o.u/863¢6122
) https://m.edsoo.ru/863e632a
MeToabl TO3HAHUS )KUBOW TPUPOJIBI.

) [IpaxTuyeckas padora Ne 1 1 0.5 bubnnoreka [IOK
«Mcnonp30BaHUE pa3IUYHBIX METOJIOB MPH ' https://m.edsoo.ru/863e6122
U3y4eHUH OMOIOrnYecKnx 00bekToB». T.P.
buosiornyeckue cuctemsbl, NPOLECCHl U UX bubmuorexa [JOK

3 u3ydyeHue. XMMHUYECKHUM COCTaB KIIETKHU. 1 https://m.edsoo.ru/863e6564
Boja u MuHepalibHbI€ COJIH. https://m.edsoo.ru/863e674¢e

4 Bx. KonrpoinbsHas paboTa. 1 1

5 benku. CoctaB u ctpoenue 0e1KoB. AHAIN3 1 bubnuorexa HOK
Bx. K.P. https://m.edso0.ru/863e6b72
®depMeHThI — OUOTOTHYECKHE

6 oysemexarammiecoroi awrmmocrn | 05 Bubmioeka LIOK

Y ' https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpUMepe aMUIa3bl WIH
karanassl)y». T.P.
bu6nuoreka [IOK

7 YreBozbL. Jlmu st ! https://m.edsoo.ru/863e6870

bu6nuorexa [IOK

8 Hyxnennoseie kucinotsl. ATO 1 https://m.edsoo.ru/863e6d5¢

9 Hcropust 1 METObI U3yUYEHHUS KIETKU. 1 bubnmnorexa [JOK
Kiterounas Teopus. https://m.edsoo.ru/863e6e88

10 KieTka Kak 11es10cTHas ’KUBas CUCTEMA 1



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.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CTpoeHme 2yKapuOTUYECKON KIIETKHU.
JlaGopatopHnas pabora Ne 2 «M3ydeHune
CTPOCHUS KIETOK PACTCHUH, JKUBOTHBIX,

bu6mmorexa [IOK

11 9 0.5 https://m.eds00.ru/863¢6ff0
rpuOOB 1 OAKTEePHil MO MUKPOCKOTIOM Ha https./m.edsoo.ru/863¢716¢
TOTOBBIX MHUKPOIIPENapaTax 1 ux o '
onucanuey. T.P.

butmmoreka [JOK
12 OOMEH BeIIecTB WA METa00IH3M https://m.edsoo.ru/863e766¢
. butmmoreka [IOK

13 (D60TOCI/IHT63. XeMOCUHTE3. DHEPreTUUECKUMA https://m.eds0o.rw/863¢7c98
OOMCH. https://m.edsoo.ru/863e7aae

14 O606menue 3Hanuii. KonrponpHas padora.

JKu3HEHHBIN UK KIETKU. JleeHne KIeTKH.
M . JIab 6ota Ne 3
15 «}II/IaT6O;Io ZHEI;a;EIT)g:: 113) ?(n(e):zcax KOHYHKA 0.5 bubmorexa IOK
a ’ https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
mukponpenaparax». T.P. Anamms K.P.

16 buocunTes 6enka. Peakuus MaTpuuHOro bubnmnorexa HOK
CUHTE3a https://m.edsoo.ru/863e796¢

bu6nmmoreka [IOK

17 Tpancinus — GuocuuTes beika https://m.edsoo.ru/863e796¢

18 HexneTounsie (opMbl )KU3HU — BUPYChI bubmorexa LIOK

https://m.edsoo.ru/863e7540
but6mmoreka [JOK

19 DopMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e¢81b6

https://m.edsoo.ru/863e83 1e
. bu6nuorexa [IOK

20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.

71 OmnonotBopenue. Jlaboparopuas padota No 0.5 bubnmnoreka [JOK
4 «M3y4yeHue cTpOeHuUs MOJIOBBIX KJIETOK Ha ' https://m.edsoo.ru/863e81b6
TOTOBBIX MHUKpormpemnapaTax». T.P.

22 NupuBuayanbHOE pa3BUTUE OPTAaHU3MOB bubnmnoreka [JOK



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
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

23 I'eHeTKa — HayKa O HACJIEACTBEHHOCTH U bubnmnorexa HOK
W3MEHYUBOCTHU https://m.edsoo.ru/863e862

24 3aKOHOMEPHOCTH HACJIEA0BAHUS TPU3HAKOB. bubnmnorexa [HOK
MoHOTHOPHIHOE CKPEITMBAHNE https://m.edsoo.ru/863e8878

25 JuruOpunHoe ckpeuBaHue. 3akoH bubnuorexa [JOK
HE3aBUCUMOI'0 HACJIENOBAaHUA IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe Hacle0BaHUE IPU3HAKOB.

Jlaboparopnas pabota Ne 5 «3yuenue

26 e3 J'II;:TaTI?)B M(?Horn6 UIHOT'O I/}I] 0.5 Bubmnorexa HOK
pesy p ' https://m.edso0o.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI
Ha rOTOBBIX MUKporpenapaTtax». T.P.

27 I'enernka nona. HacnenoBanue npu3HaKoB, bubnmnorexka HOK
CLICIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. HenacnencTeeHHas
U3MEHYHMBOCTh. JlJabopaTopHas padota Ne 6.

28 HNzyuenne MO}II/I(i)I/IKarI)II/IOIfHOI‘/’I b 0.5 bubnmoreka [IOK

y ’ https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, MIOCTPOCHHUE BAPUALIMOHHOTO
psAlla ¥ BapualMoOHHOM KpuBoi». T.P.
HacnencTBeHHass U3MEHYMBOCTb.

29 Jlaboparopnas pabota Ne 7. «AHanu3 0.5 bubnmnorexka [JOK
MyTalui y 1p0o30(UIbl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe
MuKpompenaparax». T.P.

30 ['eneTnka yenoBeka bubmorexa [IOK

https://m.edsoo.ru/863e8d78

31 0O06001enue mo teMe «HacnencTtBeHHOCTE U
U3MEHYMBOCTh Opranu3MoBy. K.P.

37 Ceneknuus Kak HayKa U mpouecc. AHanu3 bubnuorexa [JOK
K.P. https://m.edsoo.ru/863e92 14

33 MeTtoabl U JOCTUKEHUS CENEKLIMU PACTEHUI bu6nuoreka [IOK
U )KUBOTHBIX https://m.edsoo.ru/863e92 14

34 buoTrexHoI0rMs KaKk 0Tpacib IPOM3BOJICTBA butmmoreka [IOK



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
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.edso00.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KIIACC

KoaundecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Hara
w/n Tema ypoka Beero KonTtposabubie  IlpakTuyeckue W3ydeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 DBOJIIOIHS U METOJIBI €€ U3yUCHUS 1 Bubmiorexa IJOK
https://m.edsoo.ru/863ea20e
> HcTopus pa3BuTHs MpeacTaBaeHi 00 1 bubnuorexa [IOK
3BOJIIOLIMH https://m.edso00.ru/863e¢9570
bu6nuorexa [IOK
3 MukposBosTioLHs ! https://m.edsoo.ru/863e9cle
[Tomynsius Kak s1IeMeHTapHas elUHUIA
4 BUJa 1 3Bommonuu. JlaboparopHas pabota 1 0.5 bubnuoreka [IOK
Ne 1 «CpaBHeHnue BUIOB 11O ' https://m.edso0.ru/863e99c6
Mopdosioruueckomy kpureputo». T.P.
bubmuorexa [IOK
> Bx. Kontponbias pabora. ! ! https://m.edsoo.ru/863e9da4
JIBoKyIIME CHITBI (JIeMEHTapHBIE } BuGmiorexa [IOK
6 (akTopsl) 3Bosonnu EcTecTBeHHBIH 1
https://m.edsoo.ru/863e9ed0
ot6op u ero ¢popmbl. Ananu3 K.P.
Pe3ynpTatel 3BOMIOLMN:
NPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BuiooOpa3oBanue. JlaboparopHas pabota 1 0.5 bubmmorexa [IOK
Ne 2 «Onncanue nmpucmocoOJIeHHOCTH ) https://m.edsoo.ru/863e9fde
Opranu3Ma u €€ OTHOCHUTEIILHOTO
xapaktepa». T.P.
8 HanpaBnenust 1 myTy MaKpO3BOJIIOLUN | bubmorexa I[IOK
https://m.edsoo.ru/863e9cle
9 HeobpaTumocTh 3BOITIONHAN 1
10 Hcropust )Ku3HM Ha 3eMIIe M METOJTBI €€ 1

U3y4YeHUs

11

I'nnoTe3sl MMPOUCXOKACHUSA )KM3HU Ha

but6mmoreka [IOK



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
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

3emiie

https://m.edsoo.ru/863ea5ab

PasButue xu3Hn Ha 3eMiie 110 opaM u

bu6mmoreka [JOK

12 TepruoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TAIIbI YBOIIOLIUU
PaCTUTEILHOTO M YXKUBOTHOTO MHpA. Bubmorexa LOK

13 [IpaxTuyeckas padota Ne 1 «I/IBX‘ICHI/IC 0.5 https:/m.eds0o.ru/863ea8be
HCKOIAEMBIX OCTATKOB PACTCHUH H
JKUBOTHBIX B KOJUTEKIUIX». T.P.

14 CoBpeMeHHasi CUCTEMa OPraHUIECKOTO bubmuotexa [JOK
MHUpa https://m.edsoo.ru/863ea48e

15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmorexa HOK

https://m.edsoo.ru/863eac2c

16 JIBuokymiue cuibl (pakTopbl) bubnuoreka [IOK
AHTPOIOTeHE3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaAUH BOJIOINH YEJIOBEKA

18 UYenoseyeckue pacsl U IPUPOIHbIE bu6nuorexa LIOK
aJlanTanuy YyejaoBeKa https://m.edsoo.ru/863eaea2
0O06001enue mo reMe «Bo3HUKHOBEHNE U

19 pasBuTHE XKU3HU Ha 3emiie». KoHTponpHas
paborTa.

20 Oxouorus kak Hayka. Ananmm3 K.P.

71 Cpenbl 0OMTaHUS U SKOJIOTUYECKHE but6mmorekxa [IOK
(bakTopsl https://m.edsoo.ru/863eafec
Abuotnueckue axropsl. JJabopaTtopHast
pabota Ne 3. «Mopdonornueckne

2 O0COOCHHOCTH PACTCHHM M3 Pa3HbIX MECT 05 bu6mmoreka [IOK
oburtanus». Jlaboparopras padota Ne 4. ' https://m.edsoo.ru/863eb10e
«BnusiHUE CBETa Ha POCT U Pa3BUTHE
YEpPEHKOB KoJieycay. T.P.

but6mmoreka [IOK
23 buotmcckne paxToper https://m.edsoo.ru/863eb348
24 DKOJOTMYECKUE XapaKTEPUCTUKHU 0.5
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https://m.edsoo.ru/863eac2c
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https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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nonyssiiud. [IpakTrdeckas padora Ne 2
«IToacY€T NIOTHOCTH NOMYJIALIMN Pa3HBIX
BHJIOB pacTeHui». T.P.

25 Coo0miecTBa OpraHu3MOB — OHOIIEHO3 1 Eggﬁﬁ?ﬁi%{/g 63ebd6a
bubnmnorexa [JOK
26 DKOJIOTUYECKUE CUCTEMBI (IKOCUCTEMBI) 1 https://m.c dS(I)_E).ru 1263eb46a
2 xonormmcenne mpai, Caofirsa ! ubmorera LIOK
sxockcTem. CyKiecous https://m.edsoo.ru/863eb5fa
28 [IpupoHBIE S5KOCUCTEMBI 1
29 AHTPONOTE€HHBIE YKOCUCTEMBI 1
30 Buocdepa — rnobanpHas 3xocucTemMa 1 bubmumorexa [IOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bu6nmoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
3 O606menne 3Hanuii. KonrponbHas 1
paborTa.
33 YenoseuecTBo B Onochepe 3emian. AHan3 1 bubmmorexa [IOK
K.P. https://m.edsoo.ru/863ebale
34 CocyuiecTBoBaHME IPUPOABI U 1
YeJI0OBEUECTBA
OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOIT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* buonorus, 11 xrace/ [Naceunnk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Tlox pen.
[Taceuynuka B.B., AkimonepHoe obmiectBo «M3marensctBo «lIpocBerenne»

Kupunenko A.A., Konecaukos C.U. [Toaroroska k EI'D buonorus 10-11 kmaccsl, Jlernon-
PoctoB —na —/lony,2019r.

EI'>3 2019,2020 u nap.

METOJAUYECKUE MATEPHUAJIBI U151 YYUTEJIA

1.COopHUK HOpMATUBHBIX JOKyMeHTOB. buonorus. ®KI'C. [IpumepHbie mporpaMMsl O
ouonorun, M. [Ipoceemenue, 2020.

2. ITaceunuk B.B., Kamenckuit A.A., Py6nioB A.M. u 1p., pea. [laceunuka buonorus, 10
kinacc M.: [Ipoceemienue, 2020,

3. Anacracosa JL.I1. buonorus. COopHuUK 3a7a4 JiJIsl IPOBEACHUS YCTHOT'O K3aMeHa O
Ouostoruu 3a Kypc cpeaneit mkoubl 11 kmace. M.: JIpoda,2000.

4. Anacracosa JL.II. CamocTosiTenbHbie paboThl 10 001el 6uonorun. M.: [Ipocsemenue,
1989.

5. Myprazun ['"M. 3agauun u ynpaxuneHus rno oouieit 6uonoruu. M. Ilpocsenienue, 1981.
6. Kupunenko A.A., Konecuukos C.U. [Togroroska k EI'D buonorust 10-11 kmaccsl,
Jlernon- PoctoB —Ha —/lony,2019r.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. JIabGoparopHslii npakTukyMm. buosiorus. 6-11 knacc.

2. DaexTpoHHOE Mocobue «bromornyeckue ucciaeI0BaHUsD)

3. DIEKTPOHHOE HAIJIAIHOE 10COOUE C METOIUYECKUMU PEKOMEHAAIUSIMUI

e DBOIIOIHA.

* DKoJorust

* www.bio.lseptember.ru

* www.bio.nature.ru

* www.edios.ru

* www.km.ru/educftion



