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[TosicauTenpHas 3anucka Pabouas nmporpamma no Kypcy «YBiekaTelbHast Ouosnorus .» (gaiee
— IIporpamma) cocraBiieHa Ha OCHOBE TPEOOBAHMI K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pasoBaTenbpHON MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBanus, mpenctaBieHHbIX B DI'OC
000, a Takxe penepanbHOI paboueii mporpaMMbl BOCIIUTAHUS U OPUEHTHPOBAHA HA
peanu3aIuio B eHTpe 00pa30BaHMs €CTECTBEHHOHAYYHOW U TEXHOJIOTHUYECKON
HampaBieHHocTel «Touka poctay, co3ganHoro Ha 6aze MBOY bapauntckoit COL Ne8 ¢
LEIbIO Pa3BUTHS Y 00yHarONIMXCsl €CTECTBEHHOHAYYHOM, MaTeMaTH4eCKoi, MH()OpMaImOHHON
IPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEATUBHOTO MBIIIJICHUS,
COBEPILEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOM U TEXHOJIOTMYECKON HANPABICHHOCTH, a
TaKXKe JUIsl IPaKTHYECKON 0TpabOTKH y4eOHOro MaTtepuaa 1o yueOHbIM NpeaMeTaM
«Duzukay, «Xumusn», «buonorus, « Texnonorus». Mcnonas3oBaHue 000pya0BaHuUs LIEHTPA
«Touka pocTa» NO3BOJISIET CO3/1aTh YCIOBHUSL:

® JIJIsl PaCIIUPEHUs COICPKAHUS €CTECTBEHHOHAYYHOIO0 00pa30BaHus;

® /IS TOBBIIICHHSI IO3HABATEILHOM aKTUBHOCTH O0YUYaIOIIMXCS B €CTECTBEHHOHAYYHOM
obnacru;

® JIJIsl pa3BUTHSI IMYHOCTH peOeHKa B mpoliecce 00ydyeHus: OMOJI0ruM, ero CocoOHOCTeH,
(bopMHpPOBaHUS U YIOBIETBOPEHUS COLIMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

® 117151 pabOTHI ¢ OAPEHHBIMU IIKOJIBHUKAMU, OPTaHU3AIMHA UX PA3BUTHS B PA3JIMUHBIX
o0nacTsax o0pa3oBaTeNbHOM, TBOPUECKOUN NEATEIBHOCTH.

[Tpumensiss uudpoBbie 1a00PATOPUU HA YPOKAX OMOJIOTHH, YUAITUECs CMOTYT BBITTOJIHUTh
MHOECTBO JJA00PATOPHBIX pabOT U IKCIIEPUMEHTOB IO MPOrpaMMe OCHOBHOM IIKOJIBI.
[IporpamMma BHEYpPOUHOU JIEATEIIBHOCTH « Y BIIEKaTeJIbHAsT OMOJIOTHS» HAIlpaBJICH HA
dbopMUpOBaHHE €CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YUYarOIIUXCS U OpTraHU3alluio
M3y4eHUs1 OMOJIOTUH Ha AESTeILHOCTHON OCHOBE. B mporpamme o 6uosioruu
OTIPEICIISIIOTCSI OCHOBHBIE 11€JIM U3YUYE€HUSI OMOJIOTHU HA YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHusl, INIAHUPYEMBIC PE3YIbTAaThl OCBOCHHUS IMPOrPAMMBI TI0 OMOJIOTHH:
JIMYHOCTHBIE, METAIIPEIMETHBIE, TTpeAMETHBIE. [ [peAMETHBIE TUIaHUPYEMBIE PE3YIIbTAThI
JaHbI JJIsI K&XKJ0TO rojia u3ydeHus: ouosnoruu. HanpasnenHocts [IporpaMmmsl —
ectecTBeHHOHay4Has. OcBoeHue nanHoi [IporpamMel HampaBiieHO Ha HOpMUPOBAHUE
YMEHUM U HABBIKOB CAMOCTOSATEIIBHON SKCIIEPUMEHTAIBHON U UCCIIEI0BATEIILCKOU
JeATEeIIbBHOCTH;, YCTOMYHMBOTO MHTEPECA K SIBJICHUSM IIPHUPO/IbI; TPUOOpETSHHE
HEOOXOIMMBIX MTPAKTUUECKUX YMEHUN U HAaBBIKOB JJIsl COXpaHEHUS e€ OMopa3zHooOpasusi.

Hosuszna IIporpammbl. B Hell mpeaycMOTpeHa IIOArOTOBKA K OJMMIIMAAAM U

KOHKYPCHBIM 3aaHUsM, 3alllUTa IIPOCKTOB U HCCHGI[OBaHI/IfI.

3HauuTenpHass poib B IlporpaMme OTBOAMTCSA HMCCIEAOBATEIBCKON JESATEIBHOCTH..
brnarogapst sTomMy y4ammecss NpUOOpETalOT MOTHBALMIO K JajJbHEUIIEMY H3YYEHUIO
npeaMmera Owosmoruun W mpodeccHuoHanbHOM — opueHTanmu. [Iporpamma  HOCUT
cOaTaHCUPOBAHHBIN XapaKTep W HampaBlieHa Ha pa3BUTHE MH(POPMAIIMOHHON KYyJIbTYPbhI
yuamuxcs. CoaepxkaHre MporpaMMbl ONPEIeNIIeTCs ¢ YIETOM BO3PACTHBIX 0COOCHHOCTEH
yUYaIUXCsl, MUPOKUMU BO3MOXKHOCTSIMHU COITMATU3AIMHU B TIPOIIECCE OOIIECHUS.



AKTyaJbHOCTB [IporpaMMsl onpenesieTcs: 3anpocoM cO CTOPOHBI IETEN U POIUTENEH Ha
[IporpaMMy €CTECTBEHHOHAYYHOW HANpPaBICHHOCTH. B cucreme eCTeCTBEHHOHAay4YHOIO
oOpa3zoBaHmsi OWOJIOTHS 3aHUMAaeT BaXHOE MECTO B TIO3HAHWUU 3aKOHOB MPHUPOABI, B
MaTepHalbHON KU3HHU OOIIECTBA, B (POPMUPOBAHUHN HAYYHON KAPTUHBI MHUpA, a TaKXKE B
BOCIIUTAHUU DKOJOTUYECKOUN KyJIbTYpPbl yUAIIUXCS.

B mporpamme mnpemnycMOTpeHa pealibHas NPaKTUKO-OPUEHTUPOBAHHASA JESITEIBHOCTD
y4aluxcs, IPeaCcTaB/IAOIAs UPOKUE BOZMOKHOCTH 1L CAMOPA3BUTHS YYaIUXCS.

Hean:

1. Peanu3zanys 0CHOBHBIX 00I1€00pa30BaTENbHBIX MPOTPaMM MO YYEOHBIM MpeaMeTam
€CTECTBEHHO-HAYYHOMN HAMpPaBICHHOCTH, B TOM YHCJIE B paMKax BHEYPOUHOU
JESTEIbBHOCTH 00Y4aroIINXCS;

2. BoBiieuenue yYHqaluxcsa B HCCICOAOBATCIIBCKYIO U IIPOCKTHYIO ACATCIIbBHOCTD.

Onucanue  MaTepHaJbHO-TeXHMYeCKOM  0a3pl  meHrpa  «Touka  pocray,
HCIOJb3YEeMOI0 /ISl peajqu3alud  00pa3oBaTeJbHBIX INPOrpaMM B pPaMKax
npenogaBaHus OMOJIOTHH

Hugposaa  (komnvromepunasn) aabopamopusa (LIJI), 1TporpamMMHO-anmapaTHHINA
KOMILUICKC, JAaTYMKOBAsl CHCTEMa — KOMIUIEKT Y4eOHOTO 00OpYy/IOBaHUS, BKIFOYAIOIINN



U3MEPUTENbHBIM OJOK, HHTEepdeic KOTOpOro TMO3BOJSET OOecrneunBaTh CBSI3b C
NEPCOHATBHBIM KOMITBIOTEPOM, U Habop JATYMKOB,
PETUCTPUPYIOIINX 3HAYCHHUS Pa3IUYHBIX busznuecKux BEJIMYUH.
Jlamuuk memnepamypsl — IPOCTONU U HAAEKHBIA TaTYUK, MPETHA3HAUCH JIS1 U3MEPEHUS
TEeMIIepaTyphl B BOJHBIX PACTBOPAX U B Ta30BbIX cpefax. MiMeeT pa3nuyHblii quana3oH
U3MEpEeHUI oT 40

no +180 °C. TexHuyeckne XapakTEpPUCTHKM JaT4YWKa YKa3aHbl B HMHCTPYKLMH I10
IKCIUTYaTaI|H.
Jlamuuk onmuyeckou naomuocmu (Kojaopumemp) — TpPEIHA3HAUYCH JJISI U3MEPEHHUS
ONTHUYECKOW IMJIOTHOCTU OKPAUIEHHBIX pacTBOPOB. Mcmonb3yeTcss mpu M3YyYEHUU TEM
«PactBOpbI», «CKOpPOCTh XHWMHUYECKHX pEakluii», ONpeNesieHUd KOHIICHTpAuu
OKpAIlIEHHBIX HOHOB.
Jamuuxk pH tpeaHazHauyeH Il U3MEPEHHsS BOJOpoAHOro mnokaszarens (pH) BomaHbIX
pacTBOPOB B pa3JIMYHBIX MCCIEIOBAaHUAX OOBEKTOB OKpyxarouieil cpeasl. Jamuux
INEKMPONRPOGOOHOCMU TIPETHA3HAYCH JUISI U3MEPEHHUs YJEIbHON 3JIEKTPOIPOBOJHOCTH
XKUJKOCTEH, B TOM YHWCJE U BOJAHBIX PacTBOPOB BellecTB. [IpumeHsercs Nnpu U3yd4eHHUH
TEOPHH IJIEKTPOJUTUYECKON AUCCOLNUALNH, XapAKTEPUCTUK BOJIHBIX

pactBopoB  Jamuux  Xa0puo-uoHo6 - WCHIOJB3YETCA  JUIA
KOJIMYECTBEHHOT'O OIpPEAEIICHUs COAEPKaHUsI HOHOB XJIOpPA B BOJIHBIX PAacTBOPAX, MOYBE,
npoaykrax nutanus. K natuuky MOJIKJIFOYAETCS

HMOHOCEJIEKTUBHBIN anektpon (MCD) (pabouuit smekTpon),
NOTEHIMAJI KOTOPOTO 3aBUCUT OT KOHILIEHTPALMU OIPEAEIIEMOr0 HOHA, B JAHHOM CIy4yae
oT koHneHTparuu anuoHoB Cl-. [Torentman UCD onpenensitoT OTHOCUTENIBHO JIEKTPOIa
CPaBHEHHsI, KaK MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk Humpam-uoHo6 NpeTHA3HAYCH JJI1 KOJWYECTBEHHOTO ONPEICTICHUSI HUTPATOB B
pa3IMYHBIX OOBEKTAX OKpYXKaloled Cpelbl: BOJE, OBOIIAX, (PyKTax, KOJIOACHBIX
U3JICTUSAX | T.1I.

Mukpockon yugpoeon npenHazHauYeH IJI1 U3y4eHUs: POpMbl KPUCTATUIOB U HAOIOICHUS

34 pPOCTOM KPHUCTAJLJIIOB.

Ilunemka-0o3amop — TpuUCNIOCOOJICHHE, HCMOJb3yeMoe B JiabopaTopuul s
OTMEpPUBAHUS OMPEEIEHHOTO 00BEMA KUAKOCTH. [IMNIETKN BBIMTYCKAOTCS TIEPEMEHHOTO
U MOCTOSIHHOTO 00bEéMa. B KOMITIIEKThI 000PYI0BaHUS I MEAUITUHCKHUX



KJIACCOB BXOJISIT yIOOHBIC MMUNETKU- J103aTOPbI
OJIHOKaHaJIbHbIE, ITO3BOJISIIONINE HACTPOUTHh HEOOXOIUMBINH 00BHEM OTOMPAEMOM KUIKOCTU
B TPEX pa3IMYHBIX JUAIla30HaX.

ILnanupyemsie pe3yiabTaThl 0ocBoeHus Kypca JUUHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE pe3yabTaTbl OCBOCHHA IIpOrpaMmMbl OCHOBHOI'O O6HIGFO O6pa3OBaHI/I$I
JOJIXKHBI OTpaAXaTb T'OTOBHOCTb O6yanOHlHXCH PYKOBOIACTBOBATLCA CHUCTEMOH
ITO3UTHUBHBIX HCHHOCTHBIX OpI/IeHTaHI/Iﬁ N paCIUpPCHUC OIIbITa ACATCIIbBHOCTH



Ha €€ OCHOBE W B MPOIIECCEe pPealn3alid OCHOBHBIX HAIPaBJICHHUI BOCIUTATEIHHOU
NEeSATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpaskIaHCKOr0 BOCIHHTAHMA:
TOTOBHOCTh K KOHCTPYKTUBHOW COBMECTHOW JEATEIHLHOCTH IMPHU BBHINOJTHEHUU
UCCJIEIOBAaHUI U IPOEKTOB, CTPEMJICHHE K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIIY;
2) IATPHOTHYECKOT0 BOCIUTAHUS:
OTHOIICHHE K OMOJIOTUM KaK K Ba)KHOM COCTaBISIONIEH KYJIbTYpPBHl, TOPAOCThH 3a BKJIAJ
POCCHICKUX U COBETCKUX YUYEHBIX B Pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKU;
3) TyXOBHO-HPAaBCTBEHHOT0 BOCTIMTAHMS:
TOTOBHOCTH OILIEHUBATh MOBEJCHUE U MOCTYIKHU C TTO3UIIMU HPABCTBEHHBIX HOPM U HOPM
HKOJIOTHYECKOMN KYJIbTYPBI;
NOHMMaHHE 3HAYUMOCTH HPABCTBEHHOTO AacleKTa JCeSTeNIbHOCTH YeJIOBEeKa B
MEAMIIMHE U OUOJIOTUY;
4) 3¢TETHYECKOr0 BOCIHTAHHS:
MOHUMAaHUE POJIK OMOJIOTHUU B (DOPMUPOBAHUH ICTETUUECKON KYIbTYPhI JINYHOCTH;
5) ¢usuyeckoro BocHHTAHHUA, (POPMHPOBAHMS KYJbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0JIATONOIY UM
- OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3J0POBBIO M YCTAaHOBKA Ha 3JIOPOBBIN
o0pa3 xu3HU (300pOBOE MHUTAaHUE, COOJIIOJICHUE TUTHEHUYECKUX MpaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHI U OTABIXA, pETryisipHas (u3nveckasi akTUBHOCTB ),
- OCO3HaHWE TIOCIEACTBUIA W HENpUATHE BPEAHBIX MPUBBIUEK (yMOTpeOiIeHue
QJIKOTOJIsl, HApKOTHUKOB, KypeHHE) W HHbIX (QopM Bpema mid (QUIUUECKOTO H
NICUXUYECKOTO 370POBbSI;
- coOmrofieHrie TpaBUJ 0E€30MacHOCTH, B TOM YHCIIE HaBBIKM O€30MacHOTO
MOBECHUS B IPUPOJHOMN CPEIIE;
- chOpMUPOBAHHOCTb  HaBbIKa  peduieKCUM, YNPaBJICHUE COOCTBEHHBIM
HMOLIMOHAIBHBIM COCTOSIHUEM;
6) TPY/10BOr0 BOCIIMTAHMSI:
- AKTUBHOE Yy4yacTHE B PEIICHUU TPAKTUYECKUX 3adad (B paMKax CEMbH,
o0Opa3oBaTeNbHON OpraHu3alMy, HACEJICHHOro IyHKTa, Kpas) OMOJIOrMueckod u
HKOJIOTHUECKON HampaBICHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YUEHHUIO MPOQECCHIA,
CBSI3aHHBIX C OMOJIOTHEH;
7) 3KOJIOTHYECKOTO BOCIIMTAHMSI:
- OpUCHTAllUs Ha MPUMEHEHHE OMOJIOTWUYECKHX 3HAHWU TPU PEIICHUH 3a/ia4y B
00JIaCTH OKPYXKaIOIIEeH Cpebl;
- OCO3HAHME PKOJOTHUYECKHUX MPOOJIEM U MyTeH UX PELICHHUS;
- TOTOBHOCTh K YYacTUIO B TPAKTUYECKOW MACSITENbHOCTH JKOJOTHYECKOU
HaIpaBJICHHOCTH;
8) HEeHHOCTH HAYYHOI'O TMO3HAHMA:



- OPHUEHTALMSI HA COBPEMEHHYIO CUCTEMY HAYYHBIX IPEICTABICHUNA 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBA3SIX UEJIOBEKAa C MPUPOAHOW U
COLIMAJIBHOM CPENIOou;

- TOHMUMAaHHE pONM OWUOJIOTMYECKOM Haykd B (OPMUPOBAHUH HAYYHOTO
MUPOBO33pPEHU;

- pa3BUTHE HAYYHOW JHOOO3HATENBHOCTH, MHTEpPECa K OMOJIOTMYECKOW HayKe,
HAaBBIKOB UCCIIENOBATEIBCKOU NESITEIBHOCTH;

9) aganTanuu 00y4aoUIErocss K M3MEHSIIOIHMCS YCJIOBHSAM CONUAILHOIN U
NPUPOJIHOM Cpeabl:

- aICKBaTHAs OLICHKA U3MEHSIOIIUXCS YCIIOBH;

- MPUHATHUE pelleHNs (MHIWBUIYAIBHOE, B IPYIIE) B U3MEHSIOIIUXCS YCIOBUAX
Ha OCHOBaHHMM aHajn3a OMOJIOrHYecKoil HHpopmauy;

- IUIAHWUPOBAaHHWE JCUCTBMA B HOBOW CHTyallud Ha OCHOBAaHWUU 3HAHUU
OMOJOTMYECKUX 3aKOHOMEPHOCTEM.

METAIIPEIMETHBIE PE3YJIbTATDBI

MertanpenMeTHbie pe3ybTaThl OCBOEHUSI TPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs,
JIOJKHBI OTpaXkaTh OBJIaJICHUE CIAEAYIONIUMU YHUBEPCAIBHBIMU YU€OHBIMU JICUCTBUSMMU:

ITo3naBaTebHBIE YHUBEPCAJIBHBIC yqeﬁnme )]CﬁCTBPIﬂ

1) 6a30Bble JIOTHYECKHE AECTBHSI:

- BBIIBJIISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIE MPU3HAKKM OHUOJIOTHYECKUX
00BEKTOB (SBJICHHIA);

- YCTaHaBIIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCU(UKAUU OHUOIOTHYECKUX
00BEKTOB (SIBIIEHUH, TPOLIECCOB), OCHOBAHMSI JJI1 00OOUIEHUSI U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOTI0 aHAJIN3a;

- ¢ YyU4€TOM NPEAJIOKEHHON OMOJIOTHYEeCKON 3aJ1auM BBISBISATH 3aKOHOMEPHOCTH U
IPOTUBOPEYMS] B paccMaTpuUBaeMbIX (pakTax M HaAOMIOJEHUSAX, MpeiaraTb KpUTEpUU
JUIS1 BBISIBIICHUS] 3AKOHOMEPHOCTEN Y TPOTUBOPEUHIA;

- BBIABJIATH JAePUIUTHl MHGOPMALMH, AAHHBIX, HEOOXOAMMBIX [JIsl PEUICHUS
MOCTaBJICHHOM 3aJ1a4uM;

- BBIABIIATh NPUYMHHO-CIICACTBEHHBIC CBSI3U MPH H3YYCHUH OHMOJIOTMYECKUX
SBJICHMA M TIPOLIECCOB, JeiaThb BBIBOJABI C HCIOJIb30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3aKIIOUEHHM 10 aHajoruu, (popmyaupoBaTh
TUIOTE3bl O B3AUMOCBSI3AX;

- CAMOCTOSITENIbHO BBIOMpATh CIOCOO pelnieHus yueOHOW OMOJIOTHUECKOW 3a1ayuu
(cpaBHUBaTh HECKOJBbKO BapHaHTOB pEIICHUS, BBIOMpATh HanOoJjiee MOIXOIALIMMA C
y4E€TOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPUEB).



2) 6a30BBIe HCCJIEN0BATEIbCKHE IEHCTBUS:

- MCIIOJIb30BaTh BOMPOCH KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;

- (opmynupoBaTh BONPOCHL, (PUKCUPYIOLIUE pPa3pblB MEXKIY pEalbHBIM U
KeJlaTeIbHBIM COCTOSSHUEM CHUTyallud, OOBEKTa, M CaMOCTOSITENIbHO YCTaHABIIMBATH
HCKOMOE U JIAaHHOE;

- ¢opmupoBath THUNOTE3y 00 HCTUHHOCTH COOCTBEHHBIX  CYXXKICHHI,
apryMEHTHUPOBATh CBOIO TO3UIIMIO, MHEHUE;

- TMPOBOJUTH IO CaMOCTOATEIBHO COCTABIIEHHOMY IUIaHy HaOIIOJEeHHE,
HECJIOXKHBIM ~ OWOJIOTMYECKUH  DKCIIEPUMEHT, HEOOJbIIOE  HCCIEOBAaHUE  TIO0
YCTAHOBJICHUIO OCOOCHHOCTEM OHoJorHuueckoro oObekTa (mporecca) H3y4YeHUs,
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H M 3aBHUCHUMOCTEH OHMOJOTHYECKHX OOBEKTOB MEXKIY
c000ii;

- OLICHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh MH(OPMALINIO, MOIYYECHHYIO B
X07l€ HaOII0ICHUS U SKCIIEPUMEHTA;

- CaMOCTOSATEIbHO (QOPMYIMPOBaTH O0OOILIEHUS W BBIBOJABI IO pe3yjbTaTaM
NPOBEAEHHOTO  HAONIONEHUS, OJKCIEPUMEHTAa, BIAJETh HWHCTPYMEHTAMU  OIICHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJIOB U 0000IIECHHI;

- MPOTHO3UPOBATH BO3MOKHOE JalbHEHIIIEe pa3BUTHE OMOJIOTHUYECKUX MPOIIECCOB

U UX TIOCIEACTBHS B AHAJOTUYHBIX WM CXOJHBIX CHUTYallUiX, a TakKe BBIIBHTaTh
IPEIO0JIOKEHNS 00 UX PA3BUTHHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

3) padora ¢ undopmamnuei:

- IPUMEHSATH PA3JINYHbIE METObl, HHCTPYMEHTBI U 3aIPOCHI PU MIOUCKE U 0TOOpE
Ouonornueckoi MHQpOpMalMKM WIM JAAHHBIX U3 UCTOYHHUKOB C YUYETOM MPEAJIOKEHHOM
y4eOHOM OMOJIOTHUECKOM 3a/1auu;

- BbIOWMpaTh, AaHATU3UPOBATh, CHCTEMATU3WPOBATh W HWHTEPIPETHPOBATH

OMOIOTHUYECKYI0 HH(POPMAIIMIO PA3TMYHBIX BUOB U (DOPM TpECTaBICHHUS;

- HaXOJUTh CXOJIHBIE apTyMEHTHI (TIOATBEPKAAIOIINE I OTIPOBEPTAIOIINE OJTHY U
Ty %€ UJIeI0, BEPCHUIO) B PA3IUYHbBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

- CAMOCTOSITEIBHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeCcTaBlIeHus UHPOpMaUn
U WUTIOCTPUPOBATH PEIIaeMbIe 33/Ja4d HECIOXKHBIMUA CXEMaMH, JuarpaMMaMi, WHOU
rpaduKoil ¥ UX KOMOMHAIUSIMU;

- OIEHWBATh HAAEKHOCTh OHMONOTHUYECKON WHGOPMAIMU 10 KPUTEPHSIM,
PEJIOAKEHHBIM YUUTENIEM WIH C(HOPMYITHMPOBAHHBIM CAMOCTOSITENILHO;

- 3alIOMUHATh U CUCTEMATU3UPOBATH OUOJIOTMUYECKYIO MH(OPMAIIHIO.

KoMMyHHKATHBHbIE YHUBEpPCAJIbHbIEC YUeOHbIe JeicTBUA

1) o6menne:

- BOCHPUHUMATh U (HOPMYJIUPOBATH CYXACHUS, BbIpaXXaThb IMOLMU B MpPOIECCE
BBINIOJIHEHUS MPAKTUYECKUX U J1a00paTOpHBIX padoT;

- BhIpaxaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;



- pacmo3HaBaTh HEBEpOAIbHBIC CpEACTBA OOIIEHUS, TOHUMATh 3HAYCHUE
COIMAJIPHBIX 3HAKOB, 3HATh W PACIMO3HABATH MPEATNIOCHUTKNA KOH(DIUKTHBIX CUTYaIHi |
cMATYaTh KOH(QIUKTHI, BECTH IIEPETOBOPHI;

- TIOHMMAaTh HAMEPEHHUsI JAPYTUX, MPOSBIATh YBAXUTEIbHOE OTHOILICHUE K
co0eceTHUKY U B KOPPEKTHOM Gopme PopMyTHUpOBaTh CBOU BO3PAKEHUS;

- B XoJe auaiora M (WiIM) JOUCKYCCHUU 3aJlaBaThb BOINPOCHI IO CYLIECTBY
o0cyxmaemMoil OMOJIOTUYECKONW TEMbI U BBICKA3bIBATh WJCH, HAIICJICHHBIC HA PEIICHUC
OMOJOTUYECKOH 3a71a4M | MOJIepKaHne OJIaroKenaTeIbHOCTH OOIICHHUS,

- CONOCTABIISATh CBOM CYXKJICHHUS C CYXXICHUSIMU JIPYTUX YYaCTHUKOB JHAJIOra,
0OHapyKHUBaTh PA3IMINEC U CXOJCTBO MO3UITHIA;

- MyOJIMYHO TPEACTABIATh PE3YJbTAThl BBITOJIHEHHOTO OMOJOTUYECKOrO OIbITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

- CaMOCTOSITEIBHO BBIOMpATh (hOpMAaT BBHICTYIUICHUS ¢ YYETOM 3aja4 MPe3eHTalluN
U OCOOCHHOCTEW ayJIuTOPUM W B COOTBETCTBUU C HHUM COCTaBJISTh YCTHBIE U
MACbMEHHBIE TEKCTHI C UCTIOIb30BAHUEM WILTIOCTPATUBHBIX MAaTEPUATIOB.

2) cOBMeCTHAsI JIesITeJIbHOCTD:

- MOHUMATh W UCIOJB30BATh NPEUMYIIECTBA KOMAHJIHOW W WHIWBHUIYaJbHOU
paboThl MpU pEHIEHUH KOHKPETHOW OHOJOTHYecKOor mpoOiaemMbl, OOOCHOBBLIBATH
HEOOXOJIMMOCTh TPUMEHEHHUS TPYNIOBLIX (OpPM B3aUMOJEHCTBUS TPU PEIICHUU
MIOCTaBJICHHOM y4eOHOM 3a/1auu;

- IPUHUMATH LI€JIb COBMECTHOW JEATEIIbHOCTH, KOJIEKTUBHO CTPOUTH JEHUCTBUS
no €€ JOCTUKEHUIO: paCHpelesiaTh POJIM, JOTOBApPUBATHCS, OOCYXXIAaTh MpOlEeCcC U
pe3yJbTaT COBMECTHOM paboOThl, yMeTh 0000IIaTh MHEHHUS HECKOJBKHUX JIHOJICH,
MPOSIBIISATh TOTOBHOCTh PYKOBOJIUTbH, BBIIIOIHATH MOPYUYEHUS, TOAUHHATHCS;

- IJJAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pPabOThI, OMPENEeNsiTh CBOI POJib (C
y4€TOM MPEANOYTEHUM U BO3MOXHOCTEH BCEX YYaCTHHUKOB B3aUMOJCHCTBUS),
pacmpenensiTh 3alaud MEeXAy WICHaMU KOMaH/Ibl, y4aCTBOBAaTh B TPYIIOBBIX (Popmax
paboThl (00CykIeHNs, 0OMEH MHEHHSIMU, MO3TOBBIE IITYPMBI U UHBIE);

- BBINOJHATh CBOIO 4YacTh pPabOThI, MOCTUTaTh KAaueCTBEHHOTO pe3ysbTaTa o
CBOEMY HAIpPaBJICHUI0 U KOOPJAMHUPOBATH CBOM JCHUCTBUS C JAPYTUMU UJICHAMH
KOMaH/IbI;

- OIIEHMBATh KauyeCTBO CBOETO BKJIAJa B OOIMMIA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS, CPaBHUBATh
pe3yJbTaThl C MCXOJHOM 3ajaueld M BKJIaJ] KaKJIOro WieHa KOMaHIbl B JIOCTHXKCHHE
pe3yJbTaToB, pa3leisaTh cdepy OTBETCTBEHHOCTH M TPOSIBISATH TOTOBHOCTh K
MPEAOCTABICHUIO OTUETA MEPE]] TPYIIION;

- OBJIAJIETh CUCTEMOM YHHBEPCAIBHBIX KOMMYHHMKATHUBHBIX AEHCTBUU, KOTOpas
obecrieunBaeT C(HOPMUPOBAHHOCTh COITMATBHBIX HABBIKOB U IMOIIMOHAIBHOTO
WHTEJIJIEKTa 00yJaroIuXCsl.

PerynsiTuBHBIC YHUBepCAJIbHbIC YUeOHbIC NelCTBUS



Camoopranu3anus:

- BBUBIIAATH MPOOJIEMBI ISl PEIIECHUS B >KM3HEHHBIX M YYEOHBIX CUTYaILMSX,
UCTIOJIB3Ys OMOJIOTMYECKUE 3HAHUS;

-  OpHUEHTHpPOBAaTbCS B  PA3IMYHBIX  MOAXOAAX  IPHUHATHS  PELICHUN

(MHIMBUAYATbHOE, IPUHATHE PELICHUS B IPYIINE, IPUHATHAE PELICHUNA IPYHIION );

- CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM peUIeHUs 3adaud (WIK €ro 4acTb),
BBIOHpaTh CIOCO0 pemieHus y4eOHOM OMOIOrMYecKoil 3aJauu ¢ y4ETOM HMEIOIIMXCS
pPECYPCOB U COOCTBEHHBIX BOBMOKHOCTEM, apryMEHTHPOBATh IMPEIaraéMble BApUAHTHI
pELICHUN;

- COCTaBJIATh IUIaH JEHCTBUI (IUIaH peaau3aluyd HAMEUEHHOTO ajropuTMa
pelIeHys), KOPPEKTUPOBATh MPEMJIOKEHHBIA aITOPUTM € YYETOM MOJYyYEHHUS HOBBIX
OMOJIOTMYECKUX 3HAHUW 00 U3y4yaeMOM OMOJIOTUYECKOM OOBEKTE;

- IenaTh BBIOOp U OpaTh OTBETCTBEHHOCTDH 3a PEILEHHUE.

CaMOKOHTPOJ/Ib, IMOUMOHAJIBLHBIN HHTEJJIEKT:

- BJIQJETh CIIOCOOaMHM CaMOKOHTPOJISl, CAMOMOTHBALIUU U pedIIeKCHH;

- 1aBaTh OLIEHKY CUTYAIIMH U MPEJIaraTh MjaH €€ N3BMEHEHNUS;

- YYUTBIBaTh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU
penieHnu y4yeOHOW OMOJIOrMYecKoil 3aJayM, aJalTUpPOBATh PEIICHHE K MEHSIOIMIMMCS
00CTOSITEIILCTBAM;

- O0BSACHATH MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHUS) PE3YJIbTAaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY, YMEThb HaxOJIWThb IO3UTHBHOE B
IPOU30LIEAIIEN CUTyalUH;

- BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
WU3MEHUBIINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

- OLIEHMBATh COOTBETCTBHE PE3yJbTaTa LIEJIU U YCIOBHSIM;

- pasnuyaTrh, Ha3bIBaTh U YIPABIATh COOCTBEHHBIMU SMOLMUSMU U SMOLUSMHU
ApPYyTHUX;

- BBISIBJISITh M @HAJIM3UPOBATH MPUUYMHBI SMOLUH;

- CTaBUTh ce0s Ha MECTO IPYroro yejaoBeKka, MOHUMAaTh MOTUBBI U HaMEpEeHMs
Apyroro,

- peryaupoBaTh croco0 BbBIPAXKEHHS] IMOLIUH.

IIpunsiTHe ceds U APyrux

- OCO3HAaHHO OTHOCHUTKCS K JIpyrOMY Y€JIOBEKY, €r0 MHEHHUIO;

- MPU3HABaTh CBOE MPABO HA OIIMOKY U TaKOE K€ MPaBo JAPYroro;

- OTKPBITOCTh Ce0€ U JIPYTHM;

- 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

- OBJAJETh CHUCTEMOW YHHUBEPCAJbHBIX YUYEOHBIX PpEryISATHUBHBIX JCHCTBUH,
KOTOpasi o0ecneunBaeT (GOPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTU (BHYTpPEHHSA
NO3ULMA JIMYHOCTH), M IKU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBiieHUus co0oii,
CaMOJAMCIUIUIMHBI, YCTOMYMBOTO OBEACHHUS).



IMPEAMETHBIE PE3YJIbTATDBI
[TpenmMeTHBIE pe3ynbTaThl OCBOCHHSI IPOTPAMMBI 110 OMOJIOTUHU K KOHITY O0yUYCHHS
6 5 Knacce:
XapaKTepU30BaTh OMOJIOTUIO KaK HAyKy O KUBOWM MPHUPOJE, HA3bIBATh IPU3HAKHU JKHUBOTO,
CpPaBHUBATH OOBEKTHI JKUBOW U HEXKUBOM MPUPOJIBI;
NEPEYUCIIATh UCTOYHUKM OMOJIOTMYECKUX 3HAHWM, XapaKTepU30BaTh 3HAUYCHUE
OMONIOTMYECKUX 3HAHUN I COBPEMEHHOTO 4YEJOBEKa, NPOQPECCHH, CBS3aHHBIE C
ouosnorueit (4-5 npodeccuii);
IPUBOJUTH NPUMEPHI BKJIaJa poccuiickux (B ToM uucie B. U. Bepnaackuid, A. JI.
YmkeBckuii) U 3apyOexHbIX (B TOM uncie Apucrotens, Teodpact, ['unnokpar) yuéHbIX
B Pa3BUTHUE OMOJIOTUY;
UMETh NPEJCTaBICHNUE O BAXHEUIINX OMOJIOTMYECKUX MPOLIEccax U SBJICHUSX: NMUTaHUE,
JbIXaHWE, TPAHCHOPT BEIIECTB, pa3ApPaXUMOCTb, POCT, pPa3BUTHE, JIBHIKECHHE,
Pa3MHOKEHHUE;
IPUMEHATh OMOJOTUYECKHE TEPMHUHBI U MOHATHUSA (B TOM YMCIIE: JKUBbIE TeJla, OMOJIOTHs,
9KOJIOTUS, LUTOJIOTHUS, aHATOMUS, (PU3UOJIOTUs, OMOJOrMYecKas CHUCTEMaTHKa, KIETKa,
TKaHb, OpraH, CUCTEMa OpPraHOB, OPraHU3M, BUPYC, JIBW)KEHHE, NMUTaHUE, (DOTOCHHTES,
JbIXaHWe, BBIIEJIEHUE, Pa3IpaXUMOCTh, POCT, pPa3MHOKEHUE, pa3BUTUE, cpela OOUTaHuS,
IPUPOJTHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBUM C MOCTABJICHHOU
3a/1a4eil U B KOHTEKCTE;
pasnuyarh MO0 BHEIIHEMY BUIY (M300pa)K€HUSIM), CX€MaM U OMNHMCAHUAM JOSAEpHBIE U
SJIEPHbIE OpPraHMU3Mbl, pa3jIMyYHble OWOJIOTMYECKHE OOBEKTHI: PACTEHHUS, MKUBOTHBIX,
rpuObl, TUIIAWHUKY, 0aKTepUH, IPUPOIHBIE U UCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBSI3H
OpraHu3MOB B MPUPOJHOM M HCKYCCTBEHHOM COOOILECTBAX, MpelacTaBuTenel (iaopsl u
(bayHbl IPUPOIHBIX 30H 3eMIIH, JaHAMA(TH TPUPOAHBIE U KYJIbTYPHBIE;
IPOBOAUTH OIMCAaHUE oOpraHu3Ma (pacTeHus, >KMBOTHOTO) IO 3aJaHHOMY IUIaHY,
BBIACIIATh CYIIECTBEHHBIE IPU3HAKUM CTPOEHUS M IPOLECCOB KU3HEAESITEIBHOCTH
OpraHU3MOB, XapaKTEPHU30BaTh OPraHU3Mbl KaK Tejla >KUBOM TMPUPOJbI, MEPEUUCIIAThH
0COOEHHOCTH PaCTE€HUM, )KUBOTHBIX, TPUOOB, JTUIIAMHUKOB, OAKTEPHUI 1 BUPYCOB;
pacKpeIBaTh TMOHATHE O cpene oOuTaHus (BOJHOW, HA3eMHO-BO3IYIITHOM, MOYBEHHOM,
BHYTPUOPTaHU3MEHHOM ), YCIOBUAX Cpe/bl OOUTaHUS;
OPUBOJUTH TPUMEPHI, XapaKTEPU3YIOIIME MPUCIOCOOIEHHOCTh OPraHU3MOB K CpEle
o0UTaHUsl, B3AMMOCBS3M OPraHU3MOB B COOOIIECTBAX;
BBIICNIATHh OTJIMUUTEIbHBIE IPU3HAKY TPUPOAHBIX U HCKYCCTBEHHBIX COOOIECTB;
apryMEHTUpPOBaThb  OCHOBHBIE TIpaBWJIa TIOBEJCHUS YEJIOBEKa B TMPUPOAE U
OOBSICHATh 3HAUCHHE TNPUPOJOOXPAHHONU JEATEIHHOCTH YEJIOBEKa, aHAIU3UPOBAThH
rJ100aJIbHBIE SKOJIOTUYECKUE MPOOIEMBIL;
PacKpbIBaTh pojb OMOJIOTHHU B IPAKTUYECKOMN NEATEILHOCTH YEJIOBEKa;



JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEPaX CBS3h 3HAHWM OMOJOTHUU CO 3HAHUSIMU TI0
MaTeMaTHKe, MPEAMETOB TYMAaHUTAPHOTO MHKJIA, PA3IMIYHBIMU BUAAMH UCKYCCTBA,
BBITIOJIHATh MPAKTUYECKUE pa0OThl (MOUCK MHPOPMALIMU C UCIOJIb30BAHUEM Pa3TUYHBIX
MCTOYHUKOB, ONHUCAHME OpPTraHM3Ma MO 3aJaHHOMY IUIaHy) M JlabopaTOpHbIE pabOThHI
(paboTta C MHUKPOCKOIIOM, 3HAaKOMCTBO C pa3IMYHBIMU CIOCO0aMU HW3MEpPEHUS H
CpaBHEHUS KUBBIX OOBEKTOR);

MPUMEHSATh METONbI OWoNoruu (HaOIIOJEHUE, ONMUCaHue, KiIacCU(pUKaIsa, U3MEpEeHHE,
HKCIIEPUMEHT): TPOBOJAUTH HAOJIO/IEHUS 3a OpPraHU3MaMH, OMKCHIBATH OMOJIOTHYECKHUE
O0OBEKTHI, MPOILIECCHl U SIBICHHS, BBINOJHATH OHOJIOTMYECKUN PUCYHOK M H3MEpPEHUE
OMOJOTHUECKHX 00OBEKTOB;

BIaJeTh NpuéMamMu pabOThl C JIYMOW, CBETOBHIM U HU(PPOBBIM MUKPOCKOIAMH IPHU
paccMaTpuBaHUU OMOJIOTUYECKUX 00BEKTOB;

coOmro/laTh MpaBmiia OE30MacHOTO TpyAa Npu padore ¢ y4eOHBIM U J1a0OpaTOpPHBIM
000opyI0BaHUEM, XUMUYECKOM MOCYI0H B COOTBETCTBUM C HMHCTPYKIMSMU Ha YpOKE, BO
BHEYPOUYHOM I€ATEIbHOCTH;

UCIIOJI30BATh MPHU BBHITIOJHEHUU YUEOHBIX 3aJ]aHUN HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY T10
OHOJI0THH, CIIPABOYHbIE MaTepUalibl, pecypchl HTEpHeTA;

CO37aBaTh TMCHMCHHBIE M YCTHBIC COOOINEHHWS, WCIOJB3Yysl TOHATUWHBINA ammapar
U3y4aeMoro pasjesia OMoJIOTHH.

[TpeameTHBIC pe3yabTaThl OCBOSHUS MMPOTPAMMEI TTO OMOJIOTUN K KOHITY OOy4YeHUS

6 6 knacce:

XapaKTePU30BaTh OOTAHUKY KaK OMOJOTHYECKYIO HAyKy, €€ pa3ieibl U CBS3H C JPYTUMHU
HayKaMH U TEXHUKOW;

NPUBOIUTH TIPUMEPHI BKIIaga poccuiickux (B Tom uucie B. B. Jlokyuaes, K. A.
Tumupszes, C. I'. HaBamun) u 3apyOexxHbIX yu€HbiX (B ToMm uncie P. I'yk, M. Manbnurn)
B Pa3BHUTHE HAYK O PACTCHUSX;

MPUMEHSATH OMOJIOTUYECKNE TEPMUHBI U TIOHIATHS (B TOM YHCIe: O0TaHWKa, PaCTUTEIIbHAS
KJIETKA, pacTUTENbHAsl TKaHb, OPTaHbl PaCTEHUM, CUCTEMa OPTraHOB PACTEHUS: KOPEHb,
nober moyka, JUCT, BHUAOW3MEHEHHBIC OPTaHbl, I[BETOK, IUIOM, CEMS, PACTHTEIbHBIN
OpraHu3M, MUHEpaJbHOE mNHTaHWe, (OTOCHHTE3, JbIXaHWUE, POCT, pa3BUTHE,
pPa3MHOXEHHUE, KJIOH, Pa3Apa’kKMMOCTh) B COOTBETCTBHUU C IOCTaBJICHHOW 3ajadeil U B
KOHTEKCTE;

OTIMCHIBATh CTPOCHUE M >KU3HEACATEIHHOCTh PACTUTEIBHOTO OpraHm3Ma (Ha TpHUMepe
MOKPBITOCEMEHHBIX WJIM I[BETKOBBIX): TOTJIOIIEHWE BOJBI M MHUHEPAIbHOE MHUTAHUE,
dboTOCHUHTE3, MBIXaHWE, TPAHCTIOPT BEIIECTB, POCT, Pa3MHOXKEHHE, pPA3BUTHE, CBA3b
CTPOCHHUS BETETATUBHBIX M T€HEPATUBHBIX OPTaHOB PACTCHHM C X (QYHKIIUSIMH,
pasnmuyaTh M OINMCHIBATH JKMBBIC W TepOapHbIC SK3EMIUISAPHI PACTEHUH 10 3aJaHHOMY
IJIaHy, 9acTH PACTCHHM MO HU300paKEHHSIM, CXeMaM, MOJESAM, MYJIshKaM, peabedHbIM
Ta0IUIaAM;



XapaKTepU30BaTh IPU3HAKN PACTECHUM, YPOBHU OpraHU3al[MM PACTUTEIBHOIO OPraHU3Ma,
YaCTU PACTEHUH: KJIETKHU, TKaHU, OpraHbl, CACTEMbI OPTaHOB, OPraHU3M;

CPaBHMBATh PACTUTENbHbBIE TKAHU U OpraHbl PAaCTEHUN MEXAy COOOM;

BBITMIOJHATh MPaKTUYECKHUE U JabopaTopHble pabOThl MO Mopdonoruu U (PU3UOIOTUU
pacTeHuii, B TOM 4yuciie pabOThl C MUKPOCKOIIOM C MOCTOSIHHBIMU ((PMKCHUPOBAHHBIMU) U
BPEMEHHBIMU MUKpOTpEnapaTaMu, HUCCIeI0BaTeIbCKUEe pabOThl C  HCIOJIb30BAHUEM
npuOOpPOB U MHCTPYMEHTOB LIU(PPOBOI Taboparopuu;

XapaKTepU30BaTh IPOLECCHl JKU3HEIAEATENIBHOCTH PAaCTEHUI: TOIVIOIMIEHUE BOABI U
MUHEPAIBHOE IUTaHUE, POTOCUHTE3, ABIXaHUE, POCT, PA3BUTHE, CIIOCOOBI ECTECTBEHHOTO
U MCKYCCTBEHHOI'O BEr€TATUBHOI'O Pa3MHOKEHUS, CECMEHHOE Pa3MHOKEHUE (Ha mpumepe
MOKPBITOCEMEHHBIX, MJTU IIBETKOBBIX);

BBISIBJISITh NPUYMHHO-CIICJICTBEHHBIE CBS3M MEXAY CTPOCHHUEM M (PYHKUMSIMH TKaHEW U
OpraHOB PACTEHUMN, CTPOCHUEM U )KU3HENEATEIbHOCTBIO PACTEHUI;

KJIACCU(PUITMPOBATH PACTCHUS M MX YaCTH MO Pa3HBIM OCHOBAHUSIM;

OOBSACHATH pOJIb PACTEHUN B MPHUPOJE W >KU3HM YEIOBEKa: 3HaueHHe (OTOCHMHTE3a B
OpUPOAE W B OJKU3HM YeJIOBEKa, OHOJIOTMYECKOE M XO3SHUCTBEHHOE 3HAYCHHE
BUJIOM3MEHEHHBIX MTOOETOB, X035 IICTBEHHOE 3HAYCHNE BETETATUBHOTO Pa3MHOKEHUS;
NPUMEHATH TIOJYy4YCHHBIC 3HAHWUSA MJIA BBIPAIIMBAHUS W PA3MHOXKEHHUS KyJIbTYPHBIX
pacTeHuni;

UCIOJIb30BaTh METOJbl OHOJIOTMHU: TPOBOAUTH HAOIOJEHUS 3a PACTCHHUSIMH,
OMMCHIBATh PACTEHUS W WX YACTH, CTABUTh MPOCTEHIINE OMOJOTUYECKHE OIBITHl U
IKCTICPUMEHTHI;

coOmroiaTh mpaBmia O€30MacCHOr0 TpyJa Mpu padoTe ¢ y4yeOHbIM M J1IaOOpaTOPHBIM
00opy/0oBaHNEM, XUMHUECKOH MOCYJI0M B COOTBETCTBUU C MHCTPYKLMSIMH Ha YPOKE U BO
BHEYPOUHOH 1€ATEIbHOCTH;

JIEMOHCTPHUPOBATh HAa KOHKPETHBIX MPUMEPAX CBA3h 3HAHWK OMOJOTHHM CO 3HAHHSMH IO
MaTeMaTHKe, reorpapuu, TEXHOJIOTUH, MPEAMETOB T'YMaHUTAPHOIO IUKJIA, Pa3IUYHbIMU
BUJIaMH MCKYCCTBA;

BIaJeTh TmpuéMaMu paboTel ¢ Ouojormyeckoi uHopMmainuen: GopMyIUpOBaTH
OCHOBaHMS [JIi W3BJCUYCHHs] W 0000meHns wuHPOpMAIMK U3 JABYX HMCTOYHUKOB,
npeoOpazoBbIBaTh MH(OPMALIMIO U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/aBaTh MHUCHMEHHBIE M YCTHBIE COOOIICHHs, WCIONB3Ys TOHSTUIHBIA ammapaTt
U3y4aeMoro pasjesa OuoJIoruu.

Conepxkanue kypca Tema Nel. Mup nox mukpockonom (7

4)

3HAKOMCTBO C IJIAHOM pabOThl U TEXHUKOM 0€30MacCHOCTH MPU BHITIOTHEHUH
nabopaTopHbIX padboT. Kak uenoBek mo3HaeT okpy»kariuii Mup. buojgornyeckue



Hayku. [Ipodeccun, cBs3anubie ¢ Ouonorueit. Meroasl mo3Hanus. buongornyeckue
npudopsl U UHCTpYMeHTHI. [TouyBcTBYIi ce0s Ha Mecte JleBeHryka. Mctopuu Benukux
OMOJIOTUYECKUX OTKPBITUH. 3HaueHue n3o00perenust Mukpockomna. P. ['yk —
MEPBOOTKPHIBATEIb KIETKU. A. JIEBEHI'YK OTKPBLT MUKPOMHUD.

JlaGopaTopHblie padoThI:

JlaGopaTopnas padora 1. Kakue yactu B MUKpOCKOIIE IIaBHBIE. ... W 11 yero
MHUKPOCKOITY 3€pPKajio U PEBOJIbBEP? Y CTPOMCTBO MUKPOCKOMA.

JlaGopaTopnas pabora 2. UTo Takoe MUKpOMIpEnapar 1 Kak €ro pacCMOTPETh?
[TpaBuiia paboThI C MUKPOCKOIIOM.

JlabopaTtopHnasi padora 3. Kak npeBpatuth Myxy B cioHa? OnpeercHue yBeTuIeHUs

MHUKPOCKOIIA.

Jlabopatopunasi padora 4. Uro ysuzaen B Mukpockon Pobept ['yk? PaccmarpuBanue
cpe3anpoOKH.

JlabGopaTopHnasi padora 5. Uto yBuzaen JleBeHryk B karie Bobl? [lyremecTBue B
Karuto Bojibl. OceHHsst akckypeust: « [lyremecTBue B npupoay ¢ OUHOKJIEM U
MHUKPOCKOIIOM

Tema Ne2. B mupe HeBuaumok. (7 1)

OTtkpriTHe OakTepuii. PazHooOpasue 6akTepuii. 3Hauenue 6akrepuil: Kyaa neBarorcst onasiine
mucths? [louemy mbl Ooeem? KTo >KUBET B JkemyiKe Y KOPOBBI M HAC B kuieuyHuke? Ko
3a)KHUTacT B OKeaHe u Ha 6osote orau? [Ipo kedup, cuioc u

KBAIlICHYIO KaITyCTYy.

JlabGopaTopHblie padoThI:

JlabopaTtopHnasi padora Ne6. Uto Oyzer, eciu 4aif OCTaBUTH B 3aBapOYHOM HaitHUKE?
[IpurotoBiieHrEe CEHHOT'O HACTOSI, pacCCMaTPUBAHUE CEHHOM MaIOUKH.

JlaGopaTopHasi padora Ne7. [To3HakomMbTeCh, KapTodeabHas MaIovka.
PaccmaTpuBanme IBYKCHUS OaKTEPHH.

JlaGopaTopHnasi padora Ne 8 . Uto Oyner, eciii OCTaBUTh MOJIOKO B TEIJIOM MecTe?
PaccmaTpuBaHyie MOJIOYHOKHUCIIBIX OaKTEPUi.

JlabGopaTopHasi pa6ora Ne 9. 3auem y ropoxa Ha KOpHsIX ki1yOeHbku? PaccmarpuBanue
KJTyOEHBbKOB Ha KOPHSIX 000OBBIX.



JlaGopaTopuas pa6ora Nel(. 3auem Hago yncTuTh 3yon1? PaccmaTpuBanue 3yOHOro Hajéra.

Tema Ne3. B napcrse pacrenmii. (13 1)

Taiinbl pactenuid. Uto Takoe gporocunTe3? [IurmenTsl pactennii. CTpoeHUE KIETKU PaCTCHUM.
Tkanu pacteHU. MUKPOCKOIIMYECKOE CTPOCHUE OPTaHOB PACTCHUU.
MHuoroobpasue pactenuii. OTaeabl paCTCHHM.

JlaGopaTopHbie padoThI

JlabopaTopHnasi pa6ora Nell. Kakoe camoe MalieHbKOE IIBETKOBOE PACTEHUE MOKET
PEBPATUTh 03€pO B 60JI0TO?

JlabopaTtopHuasi padora Ne 12.0 uém MoxeT pacckazath BaJUTMcHepus? M3yuenue
CTPOCHUS KIIETKU PACTEHUM.

JlabopaTopHnasi padora Nel3.[loueMy y repaHu JTUCT 3€JIEHBIN, a JICIECTKH KPACHBIE.
N3ydeHne miacTuj noj i MUKPOCKOIIOM.

JlabGopaTopHnasi pa6ora Nel4.Ilouemy apOy3 crnagkuii, a TMMOH KUCIIBIN.
PaccmarpuBanue Bakyosel ¢ KIIETOYHBIM COKOM.

JlabopaTtopnas padora NelS5.Kak oOHapyx)uTh kpaxman? PaccmaTpuBanue
KpaxMaJbHbIX 3€PEH B KJIETKAX KapTOQes.

JlabopaTopHnasi padora Nel6.Ilouemy kpanuBa xKETCs, a TEPAHb NAXHET?
PaccmaTtpuBanue BOJIOCKOB 3ITHUIEPMHUCA PACTCHUM.

JlaGoparopHasi padora Nel7.[louemy KOpHU paCTEHUI BCACHIBAIOT TAK MHOT'O BOJbI?
KopHeBbie BOJIOCKHM MOJI MUKPOCKOIIOM. 3a4€M KOPHIO YEXJIUK?

JlabopaTopHnasi padora Nel8.Ilouemy Boga ciocoOHa ABUTATHCS O JIpeBecUHE?
N3ydyeHnne MukponpenapaToB IpEeBECUHBI PA3HBIX PACTCHUM.

JlabopaTtopuasi padora Ne19. Kto uzo6pén 6ymary? M3ydeHue ocUHBIX THE3 U
Oymaru o Mukpockornom. [louemy kapanjgam nuimier no oymare?

JlabopaTopHnasi pabora Ne2(.ITlouemy xBost 3uMoii He 3amep3aeT? M3yueHne cTpoeHus

XBOM Ha MHUKpoTpenapare.

JlabopaTopHuasi pabora Ne21.ITouemy ro3esneHen CTEHKH aKkBapuyMa U CTBOJIbI
nepeBbeB? M3ydeHre 0JJHOKJIETOYHBIX BOJOPOCIIEH.

JlabGopaTophnasi pa6ora Ne22.Yem oOpazoBana TuHa? Crimporupa rnoj MUKpOCKOTIOM.



JlabopaTtopHasi padora Ne23.I' e uckarb 3apo/plil y pacTeHuii? M3yuenre cTpoeHus
CEMSH M0 MUKpoIipenaparaM. 3uMHss dKcKypeust: HoBoroguss ckazka. CHEXXUHKH U
JBJAWHKH 110 MUKPOCKOIIOM. BhIpamiyBaemM 1 CMOTpUM KPUCTAIUIBI.

Tema Ned. B naperse rpu6os. (7 1)
Taituel rpu6oB. Ctpoenue rpudboB. MHOrooOpasue u 3HaueHue rpuooB.
JlabGopaTopHblie padoThlI.

JlabopaTtopnasi pabora Ne24. 113 yero rpub cocrout? PaccmaTpuBaHue cpe3oB rpuda mnoj
JyIIO¥ ¥ MUKPOCKOIIOM.

JlabGopaTopHnasi pabora Ne25. 3aueM rpuly ni1acCTUHKU U TpyOouku? M3yueHue cpesa MUK
IJI0JIOBOTO TeJia rpuoa.

JlaGopaTopHasi pa6ora Ne26. [Touemy oBomu rauTh HaunHaT? Korma poca OpiBaeT

My4HHCTON? N3yueHue nopaxEHHbIX TpUOKOBBIMU 3a001€BaHUSMU PACTEHUH.
JlabopaTopHnasi padora Ne27. Uro Takoe miecensb? M3ydeHne pa3HbIX BUIOB ILUIECEHU.

JlabopaTopnasi padora Ne28. UTo mporcXOauT C TECTOM, KOTJa TyAa JIPOXOIKH
n00aBisAr0T? V3ydeHne mouKoBaHuUs JPOKKEH.

JlabopaTopnast padora Ne29. [louemy Henb3sl BbIpe3aTh CBOE UMSI HA AepeBe?
W3y4yenue mao10Boro tena rpuda — TpyTOBUKA, paCCMAaTPUBAHUE €r0 CIOpP MO
MHUKPOCKOIIOM

TemaTHuyeckoe IJIAHMPOBAHME

TeMarndeckoe IIIaHUPOBAHHUE TIO KYpCy COCTaBJICHO C YY4E€TOM pabodeii MporpaMMbl
BOCIUTAHUA. BocmurarenbHBI MOTEHIIMAT JTAHHOTO Kypca O00eCIeYMBACT peaTu3aIlfio
CIICAYIOIINX MEJIEBBIX MPUOPUTETOB BocuTaHus ooydaromuxcs O00:

1. Pa3BuTHE LIGHHOCTHOTO OTHOLIEHUS K TPYy K&K OCHOBHOMY CIIOCO0Y JOCTHKEHUS
KU3HEHHOT0 0JIaronoiy4usi 4eJI0BeKa, 3aJI0Ty €ro yCHeIHOro NpopecCuoHaIbHOIO
CaMOONIPENEIIEHUS U OLILYLIEHNS] YBEPEHHOCTH B 3aBTPALLIHEM JHE.

2. Pa3BuTHE IIEHHOCTHOTO OTHOIIIEHUS K cBoeMy OTeuecTByY, CBOECH Majioi U OOJIBIION
Ponune kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U NTO3HAJ MEPBBIC PAJOCTU U HEYJAUH,
KOTOpas 3aBeliaHa emMy MpeKaMi U KOTOPYIO HY)KHO 00eperaTh.

3. Pa3BuTHE 1IEHHOCTHOTO OTHOIICHUSI K IPUPOJIC KaK UCTOYHHUKY JKU3HU Ha 3emIie,
OCHOBE CaMOro0 €€ CyIIECTBOBAHMS, HYK/IAIOIIEICS B 3aIUTE U TOCTOSHHOM BHUMAHUU
CO CTOPOHBI YEJIOBEKA.



4. Pa3Butne HECHHOCTHOI'O OTHOIICHUS K 3HAHWAM KaK MHTCIIJICKTYaJIbHOMY

pecypcy, obecrieurBatoiieMy — Oyayiiee  4YeloBeKa, Kak  pe3yibTaTy
KPOIOTJIMBOTO, HO YBJIEKATEJIBHOTO Y4€OHOTO TPYa.
Ne  [HanmenoBanue Bcero KonnuecTBo yacos dopma
1/ [pa3leioBU TEM  [4acOB Teopus [IpakTrka aTTeCTalnu
T (KOHTPOJIS)
1 Mup nox 7 2 5
MUKPOCKOIIOM
2 |BwMupe U 2 9) Samura
HEBUIUMOK [IPOCKTOB,
3 B mapcrse 13 1 12 1CCIICTIOBAHUH,
pacTeHuii [TPE3CHTALINU
4 B napctse 7 1 6
rprOOB
5  |UroroBas 1 1
aTTeCTaIus
HToro: 35




