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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX aHUS Yy4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TmonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH ILI€JIEH, COAEp)KAHUSA, pe3yJbTaToB OOydeHus H
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LEsIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHErO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUS O
cneuuduke OMosoruy, €€ 3Ha4eHUU B MO3HAHUU KUBOM MPUPOJIBI U 0OECTIEUEHUH
CYLIECTBOBAHMS UYe€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpEEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruum Aa€T NOpeACTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTernd OOy4YeHHs, BOCIMTAaHUS U Pa3BUTUS OOYyYaIOLIUXCS CpPEACTBaAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o005f3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue II0 pasjeiraM M Temaw,
PEKOMEHYEMYIO TOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA O0Opa30BaTEIbHOrO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

B nmporpamme 1o OuOJIOTMM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHusi B (OPMHPOBAHUM OCHOBHBIX BHJIOB YYEOHO-IIO3HABATEIbHON
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOYydYarolIMXCcsi MO OCBOCHUIO COJEp KaHUs
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

B mporpamme no Ouonorum (10 xiacca, 6a30BbIi YpOBEHB) peayiM30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Ojarojapss yemy B Hel
POCMATPUBAETCS HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKU3HH U OEpeKHbIM OTHOILIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsiny ¢ u3ydyeHHeMm OOIEOMOOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MMOBCEHEBHOM JKU3HU ISl PELICHUS MPUKIIAIHBIX 33]a4, B
TOM 4YHCle: NpOQUIAKTUKY HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
T€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€JecCO00pa3HOro TMOBEICHUS B OKpYy)Karolleld MNpUPOJHOM cpele, aHaiu3a
BJIMSIHUSA XO3SMCTBEHHON JAESTENBHOCTH YEJIOBEKAa Ha COCTOSIHUE NPUPOJIHBIX U
VCKYCCTBEHHBIX IKOCUCTEM. Y CHUJIEHHE BHUMAHHUS K MPUKJIAJHON HAPaBICHHOCTH
yuebHoro npeamera «buosiorus» NpoJuKTOBAaHO HEOOXOAMMOCTBIO OOECIeUeHus



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpennonaraer (opMUpoBaHHE Y  OOydaronIuxcs
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAEeT Ba)XKHOE
Mecto. OHa obecrieunBaeT (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIdpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTEINIbHBIX TPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUH, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKMBOM  MpuUpoAbl, (POPMUPOBaAHUS
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe3omacHOro oOpasa
YKU3HH, DKOJIOTMYECKOT0 MBILUICHHS, IEHHOCTHOTO OTHOLIECHHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  337ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3yuenue 6uoiaoruu o0ecrneynBaeT yciaoBHs A (popMUpOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET WMHTErpaluy OUMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMA U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHWsA, MPEACTaBICHHOIO B IIporpamme 110
OHOJIOTUH.

OT60p coxaepkanusi yueOHOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTbh 3HAHHUA W YMEHHs, 3HAYUMbIE JIs
dbopMupoBaHus OOIIEH KyJbTYpbl, ONPEACNAIONME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYXKAroleld MPUPOJHONU cpejie, BOCTpEOOBAHHBIE B MOBCEAHEBHOM
JKU3HU U TPAKTUYECKOM AesiTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOJOrMYECKOro 00pa3oBaHMsl.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHUHA 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUINE COAEpKaTeNbHble TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Oouonoruyeckas cucrema», «CucreMa U MHOTooOpasve OpraHM4YecKOro MHpay,
«IBOIIOIMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOGHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBNAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JI TPAMOTHBIX JIEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ied u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaX, CIyKallluX OCHOBOU
Uit (opMHpOBaHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METO/aX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3aLMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(dopMupoBaHrue y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEIEKTyaJIbHbIX U
TBOPYECKUX CIIOCOOHOCTEW B MpoLiecce aHaIW3a JAaHHBIX O MyTAX DPa3BUTUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WAEH M TMOAXOJOB K HM3YyYEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTAaHOBJICHME Yy OOydJarommxcst oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW TPHUPOJIbI HAa OCHOBAaHMM 3HAHWA W ONBITA, MOJYYCHHBIX MPH
M3yYEeHUU OHOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYECHHE
OMOJIOTMUECKUX 3HAaHMM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM KUBOWU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS dTUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (POPMUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUM CBOEH AESITEIIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIen cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uzydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOASIIMM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBeHHO-Hay4YHbIE TPEIMETHI.



Jnst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpEJIHETO 00111ero 00pa3oBaHus
orBoauTcs 34 yaca: B 10 kitacce — 34 gaca (1 yac B Heenro).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponp Owonormu B (HOpPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTob!l TO3HaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SIKCTIEPUMEHT, ONTMCaHuE,
u3MepeHue, kiaaccuukamnus, MOJEIUpPOBAaHUE, CTaTUCTUYECKass oO0paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /I)x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBblie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNONMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTreoIeHOTHYECKH ), OMoC(EpHBIA.

JlemoHcTpanum:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HUY», « YPOBHU OpraHU3alUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMmuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE JJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI WU MHUHEpPaIbHBIX BenlecTB B kierke. lloanepskanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMBbIE aMUHOKUCJIOTHI. AMUHOKMCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XHWMHYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIUN OEIKOB.



®epmeHTsl — Ouonorumyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnunuus pepMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHocaxapuabl (TJI0k0o3a, pubo3a u  JAe30Kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) W Toymcaxapujibl  (Kpaxmal, TJIMKOTEH,
1eJUI0I103a). buonornyeckue GyHKIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiIbHO-
ruapodobHble  cBoicTBA. buonornueckue Qynkumm sunuaoB. CpaBHEHHE
yIJEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hykneormaer — MoHOMeEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunaer PHK. AT®: ctpoenne u GyHKIIHIH.

[{utonorus — Hayka o kietke. KiietouHas teopus — mpuMep B3aUMOAECUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
AYKApUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIHHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U pyHkiuu. LluTomnnasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. I1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHIpPUN u TacTua. Bunmbl minactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMKA OPraHOUAO0B KJIETKU. BKIiltoueHus.

SAnpo — perynatopHblil neHTp KieTku. CTpoeHue sjpa: sjuepHas 00oyouka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJeKyJibl BOJb», «brocunTes 0enka», « CTpoeHrne MOJIEKyJIbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHUE KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y TIeBOAbD, «JIMIuIbD.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHne KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopnas pabora Ne 2. «lM3ydyeHue CTpoeHUS KIETOK PACTCHHUIA,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WM METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabon3ma.

Tumnbl oOMeHa BeliecTB: aBTOTPO(MHBINA U reTepoTpodHbIit. Poibs dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (doTocuHTe3a. Peakuuu
dborocunTe3a. DPheKkTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeipl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIINEe OaKkTepuu. 3HaUYECHUE XEMOCUHTE3a IS
YKU3HH Ha 3emie.

DHepreTruecknuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHE U
aKKyMYJIMpPOBAHHE DSHEPruM B KJIETKE. OTambl HSHEPreTMYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuuyeckoil MH@OpManuMuU B KIETKE. ['@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunuus — Marpuunblii cuHTe3 PHK. Tpancnsuus — Guocuntes
Ooenka. Ortambl TpaHchsuuu. KomupoBanue amuHOKucCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Hexkierounsie ¢popmbl xu3HU — BUpYChl. UcTtopust oTkpeiTust Bupycos (. WM.
HNBanoBckuit). OCOOEHHOCTM CTPOCHMSI M KM3HEHHOTO LIHMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc mmmynonedunura yenoseka (BUY) — Bo3Oyautens CIIN/a.



OOpatHast ~ TpaHCKpuWIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbl muTanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CtpoeHue u PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuus»,
«buocuntes 6enkay, «CTpoeHHe KIETKU», MoJesb cTpyKTypbl JTHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii UK, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JIMmiou HbIE W TalvIOMJHBIA  XpOMOCOMHBIE  HAOOphl.  XpOMaTHUbL.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI W  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — muto3. Ctamguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJIOTrMYECKUI CMBICII MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromTo3.

@®opMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrosioe U nmosioBoe. Buabl Oecrnonoro
Pa3MHOXXEHUS: JIeJICHWE HaJBOE, IOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPTraHW3MOB, €r0 3HAYEHUE TSI CETIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOIIOTO.

Meito3. Cramuu meiio3a. IIpoueccel, npoucxonsiine Ha CTagusxX Menosa.
IToBenenne xpomocoM B Meno3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HAYEHHE MEHO03a.

["ameTorenes — mporiecc 0OOpa3oBaHUs TMOJOBBIX KJIETOK Yy JKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH U SMYHUKA. OOpa3oBaHWE W PAa3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMaTOreHe3 U OBOICHE3.
OcoOEHHOCTH CTPOCHHUSI SMIICKIETOK U crepMaTo30uaoB. OIIOJ0TBOPEHUE.
[TapTrenorenes.

NunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpPHUOHAIBHOE  Ppa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TMO3BOHOYHBIX YKHUBOTHBIX:
npoOJjieHue, racTpyssinus, opraHoreHne3. IloctamOpuoHanbHOe pa3BUTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BrnusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazButue pacreHuii. OHTOr€HE3 IIBETKOBOTIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMoHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pAacTeHUN», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukarmus JHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHE», «['ameToreHes y MIEKONUTAIOIUX U
4yesnoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENapaThl «CrniepmaTo30u bl
MJICKOITUTAIOWIETOY, «SHIEeKIIeTKa MIeKonuTaromeroy, «KapuoknHes B KieTkax
KOpEIIKa JIyKa», MArHUTHAas MOJEb-alIuIMKauus «/leieHne KIeTKn», MOJIEIb
JHK, Mmoznenb MmetadazHoit XpoMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKUe padoThI:

JlabopaTtopHas pabota Ne 3. «HaOmiomeHue MuTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopuas pabota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApATaX).

Tema 6. HacsiencCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKd. Micropus pa3Butus reHeTUKHA. Poib nuToI0TMH
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pocCHUUCKUX M 3apyOeKHBIX
V4€HBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUMH,
HATOT€HETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTnYecKass CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuHoe CkKpenmBaHue. 3aKoH eAuHooOpa3usi TUOPUIOB TMEPBOTO
nokoneHud. IIpaBuno AoMuUHUpOBaHMS. 3aKOH paCIUCIUICHUS IPU3HAKOB.
['unioresa yuctotel ramet. [lonHOE M HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacCIeAOBaHUS
npu3HakoB.  [luToreHeTMdeckne  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBaHUSI.
Ananusupyroliee ckpenpanue. Mcrnonp30BaHne aHaIM3uPYOIIEro CKPEIIUBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HAaCJICIOBaHUIO F€HOB. HapyIieHue cuemyieHus reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOPUST HACJIEACTBEHHOCTHU. [ eHeTMYeCcKue KapThl.



['eneTuka nosa. XpoMOCOMHOE ONpEAEICHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHele opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

M3meHunBOCTh. BHIbI ”3MEHYMBOCTY: HEHACIIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M KaYECTBEHHBIE NMPU3HAKU U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, WM TIE€HOTHUIMYECKas, W3MEHUYMBOCTh. KomOnHaTnBHas
U3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTanimoHHast u3MeH4uBOCTh. Knaccudukanus MyTauuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuunHbl MyTanuil. MytareHHble (pakTophl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieAcTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka 4yenoseka. Kapumorun uemoBeka. OCHOBHBIE METOIbI T€HETHUKU
YeJIOBEKa: FeHeaIOTnYeCKUi, OJTM3HEOBBIN, IUTOT€HETUUECKUN, OMOXUMMY ECKHH,
MOJIEKYJIAPHO-TE€HETUYECKHM. CoBpemMeHHOE OIIPENIECIICHNE IE€HOTHUIIA!
ITOJTHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnie 3a00JicBaHUS 4YEJIOBEKAa: TEHHBIC OOJIC3HHU,
00JIe3HN C HACJIEJCTBEHHOW MNpEeApacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HH.
Comarnyeckne W TreHepaTthBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHUMIEBI
3I0pOBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICYEHUS T€HETUYECKUX
OoJsie3Hel. MeauKo-reHeTUYeCKOoe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETHKHU B MPEAOTBPALICHUU U JICHEHUU T€HETUYECKUX 3a00JI€BaHNI YEIOBEKa.

JdeMoHCcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuublt u  cxembl:  «MOHOTHOPUIHOE  CKPELIMBAHME M €r0
LIUTOTEHETUYECKAs] OCHOBa», «3aKOH pACUICIUIEHHS M €ro LHUTOr€HETUYeCKas
OCHOBa», «3aKOH  YHMCTOTBl  ramer», «JlurubpugHoe  CKpeulBaHHUE»,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Meitio3»,
«B3auMopeicTBiue alIeNbHBIX T€HOB», «l'€HeTHMuecKkne KapThl paCTEHUH,
JKUBOTHBIX W YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CLUEIUICHHOTO0 ¢ mojom», «KapHoTuibl 4YenoBeka M KUBOTHBIX», «BHIbI
U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHas U3BMEHUYUBOCTD.

O6opynoBanue: Mojenu-amIuKauul «MOHOTHOPUAHOE CKpElIMBaHUEY,
«Henonnoe nomuHupoBaHuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W Mukporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOMpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHamM3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MUKpOTIpenapaTaxy.

[Tpaktueckass pabora Ne 2. «CocTaBieHWe W aHAJINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKUMHA U JTOMECTHKALUS.
VYuenne H. WM. BaBuioBa o0 1eHTpaXx NPOUCXOXKICHUS U MHOTro0o0pas3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl NPOUCXOXKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
Opo/Jia, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUH U KUBOTHBIX. OIlleHKa J3KCcTepbepa. bim3kopoacTBeHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelIMBaHUE YHUCTBHIX JIUHUH.
['ereposuc, wim rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
Otnanéunas rtulOpuamsanus U €€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJyYCHUE TONUIIONA0B. JIOCTMXKEHHS CEIEeKIMU PACTeHUM, >KUBOTHBIX W
MHKPOOPTaHU3MOB.

buotexHONOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WHYKEHEpHWs. OTaIbl
co3ganusi pexomObunantHon JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KnonupoBanne BBICOKOMPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dkoyioruueckue W dtuyeckue  npobnemsl. MO —  reHeTruyecku
MO (ULIPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. 1. Basuiios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuipl U cxeMbl: Kapta «lIeHTphl MNPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTtenui», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pacreHumity, «OtnanéHnas ruopuausanus», «PadoTel akagemuka M. @. MiBaHoBay,
«lomumnongus», «OOBEKTHl OuoTEexHONOTUN», «KieTouHnble KyJabTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B U KOPHETIOAOB AIUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTCHUSY.



JlaGopaTopHble U MpaKTHYECKHEe PadoOThI:

Okckypeusi «OCHOBHBIE METOAbI U JOCTUKEHHUS CEIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOMCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA I HAYYHOTO LICHTPA)».



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUA K pE3ylbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUS mIpeaMera «buoyorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJaHCKOM MJECHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpPEACIICHUIO, HalWyuMe MOTHUBAIlMM K OOydeHuio OuOoJOoruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAaHMS, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYUME HKOJOTHUYECKOrO IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CANHCTBE Y4YEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, ICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIeCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IMIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IIPABOMOPSAKY, YEJIIOBEKY TPY/JA U CTApIIEMY IMMOKOJIEHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJUILMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKPYKAIOIIEU CpELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U ONbBITA JECITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUU
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA TMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO IMO3MIIMI0 IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

chOpMHUPOBAHHOCTh pOCCUICKON IPpaXKIaHCKON UJICHTUYHOCTH,
NMaTpuOTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACJIEAUIO U MaMSTHUKAM IPUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHMMAHHUS 3HAYCHHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amnute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MTOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJMUTEIISIM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;



MMOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBUS )KUBOM IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S) ¢pusuyeckoro BocnuTraHus, GOPMHPOBAHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJCH;

OCO3HAHHME MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHMBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBINIOJIHATH TAKYIO JI€SITEIbHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodheccHoHaNTbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh W CIIOCOOHOCTH K 0OOpa3oBaHMI0O U CamMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTMYeCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHA JKOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBUMA IS
OKPYXKaroUIEn Cpeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUH TNpoOJieM, CBSA3aHHBIX C pPAlMOHAJIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBUJ  TMOBEIEHUS B MNPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUOB,
IKOCUCTEM, Orochepbl);



aKTUBHOE HENpPUIATHE JEUCTBUM, MPUHOCAIIUX Bpel  OKPYKAIOIIECH
IPUPOJIHON cpezie, YMEHHE NPOTHO3UPOBATH HEOIArONPUSATHBIE SKOJIOIMUYECKHE
IIOCJIEICTBHS NIPEAIIPUHUMAEMBIX ACUCTBUM U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOr0 MBIIUICHHS, YKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHHMKATHBHOW M COLMAJIbHOU
IIPaKTUKE, TOTOBHOCTHU K YYaCTHIO B IIPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpencTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(puky OHUONOrMM Kak HayKH, OCO3HaHHs €€ poiau B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXaloIlleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodiieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJISi COBPEMEHHOM LMBHJIN3ALUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pElIaTh PECypcHble  MPOOJEMBbl  Pa3BUTHS
YeJI0BEUECTBA, MMOUCKA MyTEe BBIXOAA U3 II100aJTbHBIX SKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTMYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydarommxcs, GOpMHPYEMOit
IpU U3y4eHUH OHOJIOTHY;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPAa M MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
peuieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEeTbHOCTH, TOTOBHOCTH OCYIIECTBISThH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K aKTHBHOMY IIOJYYCHHIO HOBBIX 3HAHUH 110 OWOJIOTUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpC6HOCT§IMI/I.

METANIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorus
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccienoBaHue,  HaONMOJIeHHe,  HM3MEpPEHUE, OKCIEPUMEHT H  JPYTux),
yHUBEpCaIbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PETYJISITUBHBIE), o0ecreynBaroIye dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyuaromuxcs HCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEPCAIbHbIE Yy4ueOHbIE JCHCTBHS B
MMO3HABATEIILHON 1 COIMAIbHOM MPaKTHKE.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenne YHHBeEpPCATbHBIMH YueOHbIMU NMo3HABaTEeJIbHBIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOTHYEeCKHE AeliCTBUA:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHHMHM 3HAHUM MPHUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICTT
OMOJIOTUYECKUX TIOHATHH (BBIICIATh WX XapaKTEPHBIC MPU3HAKU, YCTAHABIIUBATH
CBSI3H C JIPYTUMH TTOHATHSIMH );

OTpPENCIATh 1ETU JeATECIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE MOHATHUS JUIsl 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMCHSITH CXEMHO-MO/IETbHBIE CpelncTBa TS MIPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  IPOTUBOPEUYMM  pa3HOrO  poja,  BBIBICHHBIX B Pa3iIM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIIHXCS
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEAJBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE IPH PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30oBbI€E HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOAO0B PELICHUSI TPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUU, MPeoOpPa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBIILJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30BaTEILHOU
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIICHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMETPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISATh LEJICHAIIPABICHHBIM MOUCK TEepeHOca CPEeICTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh IMEPEHOCUTh 3HAaHUS B TMO3HABATEJIbHYI0 U MPAKTHUUYECKYIO 00JacTu
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEJIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, NpPEIJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3UPOBAThH



MH(POPMALIMIO Pa3IMYHbIX BUJOB U (POPM Ipe/CTaBICHUS], KPUTUUECKH OLIEHUBATH
€€ I0OCTOBEPHOCTh U HETIPOTUBOPEUNBOCT;

(GopMyIHMpOBaTh 3alpPOChl U MPUMEHATh Pa3IMYHbIE METOJABI IPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIuu, HEOOXOTUMOU I BBIMOTHEHUS y4EOHBIX
3a/1ay;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOT'MH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIIOJIb30BAaHUs Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TNpPEACTABICHUS
Ouonornueckoi HHPopMaIuu (CXembl, rpapuKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4yHBIM fA3BIK B KadyecTBE CpeACTBa MHpu padoTe ¢
OHoJOrMyeckod HHPOpMalUUe: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJITHOCTH;

BJaJ€Th  HAaBbIKAMU  pacloO3HaBaHMs M 3alIMTBl  MHpOpMAaIUH,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMH J1eHCTBUSMMU:

1) oO1menme:

OCYILECTBISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM TUCKYCCHUU MO CYIIECTBY OOCyXaaemMou TeMbl (YMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTENIbHO BBINOJIHEHUS MpejjiaraeMon
3aJlayd, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULMNA APYIMX yYaCTHHUKOB
JIAaJIoTa WK TUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIIEHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyITupoBaTh CBOM BO3PAKECHHUSI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esITeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUS MPU PEILICHUH y4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBHM C Yy4€TOM OOILIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA;



NPUHAMATh L€JIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPAVUHUPOBATh JIEUCTBUSL MO €€ [IOCTHIKECHHIO: COCTaBJISATH IUIAH JECHCTBUM,
pacnpenenarb pojaud ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMaHAbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaxX MO OTHOUICHWIO K >KHUBOHM MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTEbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJSATh IUIAH pELIEHUsT MpoOsiieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
32 pEIICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CroCcOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHBBHI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs OLEHKHU CUTyalluH, BhIOOpa
BEPHOT'O PEILICHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHU)KEHMUIO;



NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIU3€ pPe3yIbTaToB
NeSITEIIbHOCTH;

3) npuHsaTHE ceOsl U APYTrUX:

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPH aHAINW3E pe3yIbTaToOB
NeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JPYTUX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOrO YeIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue Jjis yueOHoro npeamera «buonorus
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 10 OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHECHHUIO 3HAHWI B Pa3IMYHBIX YUE€OHBIX CUTYaIlUSX, 4 TaKXKE€ B PeabHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3yibTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3ylbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» 6 10
KJacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHUHBI MHpa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJICPKAHUE OMOJOTMYECKUX TEPMUHOB U TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB M TMPEBpAICHUE
SHEPIuM), TOMEOCTa3 (CaMOPETYJISIIUs), YPOBHEBAsI OPTaHU3ALMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIIHMA), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTaIlMOHHAs, IIEHTpaJbHAs JOTrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (o0 mMeHTpax MHOTO0Opas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. V. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTUN: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IMPOILIECCOB W SIBICHUI, OpPraHU3alusl U IMPOBEJICHUE
OMOJOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX



pe3ynbTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHHsS dHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTHYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meiho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYATBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYCHHBIC 3HAHUS A1 OOBSACHEHHUS OMOJOTHYECKHX
IIPOLIECCOB W SIBJICHHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeNplo obOecriedeHus Oe30IacHOCTH CBOETO 370pPOBbsl U 3JI0POBbS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKPYXKaIOLIei
IPUPOHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAaHUS TOCTHXKEHUHN
COBPEMEHHOMU OHoOJI0rNHU u OMOTEXHOJIOTHUH TUIS palMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJEeI0BAaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpeCKa3aHusl HACJIeOBAHUS MPU3HAKOB Y
OpPTraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE M TPAKTUYECKUE padOThI, COOIIOJATH
npaBuiia npu paboTe ¢ ydeOHBIM U Jab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh U HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTHUECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBA MAacCOBOW MH(GOPMAIIMU, HAYIHO-MOMYJISIPHbIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OHOJIOTHH,
MeAMIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000611ast 6uoIornYecKyr0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mnpeamera «buonorus» 6 11
KJlacce TOJKHBI OTPaXaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME HAyYHOTO
3HaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHUHCKHUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKITMOHAIBHON
TPaMOTHOCTH Y€JIOBEKa ISl PEIICHHUS KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpPBIBaTh COJACPKaHHE OWOJOTMYECKUX TEPMHHOB WM TOHSTHIA:
BU/I, IONYJISALUS, TeHO(OH, 3BOJIOLMS, ABMXKYIIUE CUIIbI ((PaKTOPBI) IBOIIOLHUH,
MPUCTIOCOOTICHHOCTh OPTaHMW3MOB, BHI000pAa30BaHME, JKOJOTHMUYECKHUE (DaKTOpHI,



DKOCHCTEMA, MPOAYLEHTHl, KOHCYMEHTBI, PpPEAYLEHTbl, LENH IHUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3JIaraTb OWOJOTHYECKHE TeopuH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapieBoro cxonacrtea K. M. bapa, uepenoBaHus IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3anus U MpPOBEACHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IOJYUYEHHBIX
pEe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCHOCOOICHHOCTU
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHOca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTEHHBIX HM3MEHEHUW B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOILIECCOB M SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LIeJbl0 oOecreyeHus: 0e30MacHOCTH CBOETO 30pOBbS M 370POBBS
OKPY>KaIOILKX JII0/IeH, COOIOEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKaroulei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAallMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHUE pelaTh 3JIEMEHTAapHble OMOJIOTMYECKHUE 3a/1aud, COCTaBISATh CXEMbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PaOOThI, COOIIOJATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATHL W HHTEPIPETUPOBATH HH(MOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBA MAaccOoBOW MH(pOpPMAILMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl),  paccMarpuBaTh  TJI0OaldbHBIE  SKOJOTMYECKHE  MPOOJIEeMbI
COBPEMEHHOCTHU, ((OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHMCbMEHHBIE M YCTHBIE COOOUICHUS,
000011ast 6MoJIOrHYecKyt0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITI0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bub6 K
JKuBble CUCTEMBI U X OpraHu3aIus 1 0 0 nommotexa HO
https://m.edsoo.ru/7f41c292
XUMHYECKHI COCTaB U CTPOECHUE KIIETKHA 8 0 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
XK 6 1 0
HSHCACATCILHOCTD KICTKH https://m.edsoo.ru/7f41c292
PazMHOXkeHUE 1 MTHANBUAYATLHOE PA3BUTHE 5 0 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 0 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 | 0 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
PesepBHOE Bpems 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
” Tema ypoxa Kontpoabubie IlpakTnueckme Hara unpposbie
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
05.09.2023 https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Hcnonp30BaHne pa3nMyuHbIX 1 0 0.5 bubmmorexa LOK
12.09.2023 = https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKHX O0BEKTOBY
3 buonornueckue cucTemsl, MpoIECCh | 0 0 bu6nmoreka [JOK
U UX U3yUYCHUE 19.09.2023 = https://m.edsoo.ru/863e6564
4 XuUMUYECKU cocTaB KJiIeTku. Bona u 1 0 0 bubmuorexa [JOK
MHUHEpaIbHBIE COIU 26.09.2023  https://m.edsoo.ru/863e674¢
bubnuotexa [JOK
. Benmit. Coctas i cTpoerne Geion ! 0 0 03.10.2023 https://m.edsogru/863e6b72
®epMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabora Ne 1 «M3yuenue 1 0 05 bubnuotexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH 10.10.2023  https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIM KaTalasbl)y»
7 YraeBosasl. JIumuasn 1 0 0 bubmorexa HOK

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




17.10.2023

bubmuoreka [JOK
8 Hyxentobsie kuenotsl. ATO 0 24.10.2023  https://m.edsoo.ru/863e6dS5c
9 Hcropus u MeTo bl U3y4EeHUS 0 bubnumoreka [IOK
kietku. Knerounas teopust 07.11.2023  https://m.edsoo.ru/863e6e88
10 KieTka xak menocTHas xKuBas 0
cucrema 14.11.2023
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
. 21.11.2023
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax u ux
OTIHCaHUE
bu6mmoreka [IOK
12 ObmeH BEmECTB WM METaboMI3M 0 28.11.2023 | https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Potocmires. XemocHtres 0 05.12.2023  https://m.edso0o.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTuaecKuii oomen 0 12.12.2023 = https://m.edsoo.ru/863e7aae
JKu3HeHHBIN UK KICTKHU. [leneHue
kieTku. Muros. JlabopatopHas
15 pabota Ne 3 «Habmronenue Muros3a B 0.5 bubnnorexa LIOK
19.12.2023 | https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKPOTIpErapaTax»
16 buocuntes Oenka. Peakimst 0 bu6mmorexa [IOK
MaTpUYHOI'0 CUHTE3A 26.12.2023  https://m.edsoo.ru/863e796e
17 Tpancnsius — OuocunTtes Genka 0 bubnnorexka [JOK




09.01.2024 | https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — 0 bubmmoreka [IOK
BHPYCHI 16.01.2024  https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @opMBI pa3MHOKEHUSI OPraHU3MOB 0 23.01.2024 https://m.edsoo.ru/863e81b6
o https://m.edsoo.ru/863e83 1e
. bu6mmoreka [IOK
20 Meitos 0 30.01.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJIOBBIX
kieTok. Omio10TBOpEHHE.
)1 Jlaboparopnas padota Ne 4 0.5 bubnunoreka [JOK
«M3ydyeHue cTpOCHUSA NOJIOBBIX ' 06.02.2024  https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
” WNHnuBuayanbHOE pa3BUTHE 0 bubnnorexka [JOK
OpraHUu3MOB 13.02.2024  https://m.edsoo.ru/863e8436
” 'eneTnka — Hayka o 0 bubnuorexa [JOK
HACJIEICTBEHHOCTH U U3MEHUYHBOCTH 20.02.2024 = https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MPpU3HAKOB. MOHOTHOpUTHOE 0 bubmmorexa LIOK
P ' P 27.02.2024  https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKpelUBaHue. 3aKOH
25 563211314214?401‘0 Hain]i:l OBaHMS 0 bubmmorexa [JOK
8 05.03.2024 = https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuemnieHHOE Hacle/I0BaHNe
26 npusHakoB. JIJabopaTopHas padora 0.5 bubnnoreka [JOK
Ne 5 «M3yuenue pe3ynbpTaToB ' 12.03.2024  https://m.edsoo.ru/863e8c60

MOHOTHOPUAHOTO U IUTHOPUIHOTO




CKpEIMBaHUA Y IP030(UIIbI HA
rOTOBBIX MUKpOIIpenapaTax»

7 I'eneruxa nona. HacnenoBanue 1 0 bubmuorexa [JOK
MPU3HAKOB, CIETUVIEHHBIX C MOJIOM 19.03.2024 = https://m.eds00.ru/863e8c60
H3menunBocTh. HeHacnencrreHHas
M3MEHUYUBOCTh. JlabopaTopHas

)8 pabota Ne 6. zydyenue | 0.5 bubnmoreka [JOK
MOAU(GUKAITMOHHOW U3MEHYHBOCTH, 02.04.2024 | https://m.edsoo.ru/863e8efe
MMOCTPOCHHUE BApUAIIMOHHOTO Psa U
BapHallMOHHON KPUBOM»

HacnencrBeHHass ”3BMEHUYHUBOCTb.

29 Jlaboparopuas pabora Ne 7. | 0.5 bubmmoreka [JOK
«AHanu3 MyTaluui y 1po30(huisl Ha ' 09.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»

bu6mmorexa [IOK

30 Perteritka vienoneka ! 0 16.04.2024  hutps:/m.edsoo.ru/863¢8d78
PesepBHelIit ypok. O60011IeHNE T10

31 Teme «HaciencTBEHHOCTh U 1 0 73.04.2024
W3MEHUYUBOCTH OPTaHU3MOB)

bu6mmorexa [IOK

32 (Cenexi Kax Hayka u npouece I 0 30.04.2024 |  https://m.edsoo.ru/863e9214

13 MeToabI M TOCTHKEHUS CEJIEKITNU 1 0 bu6mmorexa [IOK
pacTEeHU U KUBOTHBIX 07.05.2024  https://m.edsoo.ru/863e9214

34 buortexHonorus kak orpacib 1 0 bubnmnoreka [JOK
MIPOU3BOJCTBA 14.05.2024 = https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox

pen. [laceunuka B.B., Akunonepnoe o6mectBo «M3narensctBo «IIpocBenieHuey

METOJINYECKHUE MATEPHUAJIBI 1JI5S1 YUYUTEJIA
Metoanyeckre HHTEPaAKTHUBHBIE KEHChl OCHOBHOT'O OOIIEro 00pa30BaHUs:
CJIO’KHBIE BOIIPOCHI MPEToIaBaHus YIeOHBIX MpeamMeToB (buoorus)

1) aTepakTUBHBIC METOMYECKUE MAaTEPHAIBI JUISI METOIUYECKON MOACPIKKN
o0Opa3zoBaTenbHbIX opranuzaiui (edsoo.ru)

2) nTepakTUBHBIE METOAUYECKUE MaTEPUAIIBI JIJI METOUYECKON MOICPIKKU

oOpa3zoBaTeIbHbIX opraHuzaiui (edsoo.ru)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET
http://www.altai.fio.ru/projects/group4/potok13/site/index.html ITpoexT

"Kaneigockon ypokoB 6uosioruu".

http://bio.1september.ru/.
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