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[TosgcuuTENbHAS 3aTIHCKA

Pa6ouas mporpamMma [0 XHMHH Ha ypOBHE OCHOBHOIO OOINEro 00pa3oBaHMsA COCTaBIEHA HA OCHOBE
[ONOXECHHH M TpeOOBaHMM K pe3ylbTaTaM OCBOCHHSA OCHOBHOM 00pa3oBaTeNBHOH MPOrpaMMEL
npeJcTaBIeH X B DelepalbHOM roCyIapcTBEHHOM 06pa30BaTeNbHOM CTaHAApTe OCHOBHOIO OOIIETo
06pa3oBaHys, YTBEPKICHHOTO HPHKasoM MHEHHCTEpPCTBA 00pasoBaHus W Hayku PO Ne 287 ot
31.05.2021, ¢ yueroM IlpuMepHo#i mporpamMmsr BocruTaHust, OCHOBHON 00pa3oBaTeNbHOM IPOrpaMMbl
MBOV Kanmanckas COILL ocaosHOro 06111iero 06pa3oBaHusa, AJaITHPOBAHOOHW IPOrPaMMbl OCHOBHOTO
obmero obpasosanus MBOY Kammanckas COIIl, mpumepro#f paGouei nporpammer WHCTHTYTa
cTpaTteruu pa3suTHs o6pasoBanus Poccuiickoit Axanemun obpasosanus M, 2021

B COOTBETCTBHH C

H OPUEHTHPOBAHA HA PEATH3AlMIO B IICHTPe 00pa30BaHHA €CTECTBEHHOHAYYHOH H TEXHOIOIHYECKOH
HanpapneHHocTedi «Touka pocray, cospaHHoro Ha 6aze MBOY «Kammanckas COID  wmm.
[.A.Ynapuepa» ¢ WeNbiO pasBUTHS y OOYYAIONIMXCA €CTECTBEHHOHAYYHOW, MAaTeMaTHYeCKOH,
HWH()OPMALIHOHHOM TI'PaMOTHOCTH, (OPMHPOBAHHMSA KDPUTHYECKOTO M KPEATHBHOTO — MBIIJICHHH,
COBEPUICHCTBOBAHHS HABBIKOB €CTECTBEHHOHAYYHOH M TEXHOJIOTMYECKOH HAIPaBICHHOCTH, & TAKXKE
JUIL TIpaKTHUeckolt oTpaboTKH ydeGHOro Marepuaia mo yueOHBM npeameraMm «Dusukayn,«XuMHs»,
«buonorus, « TexXHOIOTHIY.

Ha 6ase mnemtpa «Touka pocra» ofecnedwBaercs peanmsanus o00pa3soBaTeNbHBIX —IIPOTrpamMM
eCTECTBEHHOHAYYHOM H TEXHOJOIHYeCKOd HanpaBlIeHHOCTEH, pa3palOTaHHBIX B COOTBETCTBHH C
TpeGOBaHMAME 3aKOHOJATENBCTBA B cdepe 0Opa3oBaHHsA M C y4€TOM peKomeHpauu# PenepaiapHOro
oneparopa ydeGHoro mpeaMera «Xumus». OOpasosarenbHas IIporpaMMma MO3BOJIIET WHTETPHPOBATDH
peatH3yeMBle 37ech HOAXOMbL, CTPYKTYPY ¥ COIEp)KaHWe IIPH OpraHM3allky OOyueHHs XHMHH B 8—9
KJIaccaX, BHICTPOEHHOM Ha 6ase JI060ro M3 HOCTYIMHBIX ydeOHO-MeToauueckux kommuexcor (YMK).
Hcmons3oBanue 060pynoBaHHs EHTPa

«Touka pocTa» MO3BOJILET CO3ATh YCIOBHUS:

e  JUIA pacIIMpEHHs COMEPXKAHHUS MKOJIHHOTO XUMHUIECKOro 00pa30oBaHus;

e I JOBBIICHHMS II03HABATENBHOM aKTUBHOCTH OOYJAIOIINXCS B €CTECTBEHHOHAYYHOH 00IacTH;

e I PasBUTHA JIMYHOCTH pebeHka B mpolecce OOy4YeHHS XHMMMH, €ro CHocoOHOCTEH,
(GOpPMHPOBAHUS ¥ YIOBIETBOPEHHS COLMANBHO 3HAYMMEIX HHTEPECOB U MMOTPEOHOCTEH;

719 pabOTHl ¢ ONAPEHHBIMHM INKOJIBHMKAMH, OPraHM3allid HX Da3sBUTHS B Pa3sIMUHBIX OOIACTAX
o6pa3zoBaTeNbHON, TBOPUECKOH NeATEIBHOCTH.

[TpumeHnss nudpPoOBHIe J1abOPaTOPHH HA ypOKAX XUMMM, ydJallldeCs CMOTYT BBIIOJIHHTH MHOXKECTBO
J1a00paTOpHBIX paboT U SKCIIEPUMEHTOB 10 MPOrPaMMe OCHOBHOH IIKOJIBL.
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Jlanuas oOpa3oBaTenbHas IMporpaMMma 00ECIIEUNBAET YCBOCHUE yYaIlUMUCS BAXKHEHITMX XMMHYECKHX
3aKOHOB, TEOPHH U MOHATHH; (HOPMHPYET IPEICTABICHHE O POIM XUMHH B OKPYXKaIOIIEM MUDPE U XHU3HH
yenoBeka. [Ipr 3TOM OCHOBHOE BHUMAHHUE YENAETCS CYIIHOCTH

XMMHYECKHX PEaKIUi U METOAAM HX OCYLIECTBIICHUS.

OaHMM K3 OCHOBHBIX IPHHIMIIOB IOCTPOEHHS INPOrpaMMbl SBSETCH IPHHIHUI TOCTYITHOCTH
OKClepUMEHTAIbHEIE JaHHBIE, ITONYyYEHHBIC YYalMUCS IPH BBIIOJHEHHH KOJTMYECTBEHHBIX OIBITOB,
IO3BOJISIOT YYAIIMMCS CaMOCTOSITENBHO JeNIaTh BBIBOIHI, BBUIBISATH 3aKOHOMEPHOCTH. Iloaxomsl,
3aJI0KEHHbIE B COJAEPXAaHHE IIPOrpaMMBI Kypca, CO3HAIOT HEOOXOAHMMEIC YCIOBHS Ul CHCTEMHOTO
YCBOGHHS yYaUMHCA OCHOB HAyKH, 1 OOECHeYeHHs Ppa3sBUBAIOLIEO W BOCIHTBHIBAIOIIETO
BO3/IEHCTBHIS 00yUEeHHS Ha JIMYHOCTH y4aIlerocs.

dopMmupyeMBle 3HAHWS JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOEXKAEHMH IIKOJIBHHKA, LEHTPATbHBIM
SAPOM €70 HayYHOT'O MUPOBO33PEHH.

Onvcanne MaTepHaTbHO-TEXHUIECKOH 6a3p! neHTpa « Touka pocTan.
HCIIONIB3YEMOT'0 JUIS peaTH3anuuo0pa30BaTeIbHbIX IPOTPAMM B PaMKaX NpENOIaBaHus] XUMHUH

Hugposaa (komneromepras) nabopamopusa (L[JI), iporpaMmMHO-annapaTHbIi KOMILIEKC, JaTIAKOBAS
CHCTEMa ~— KOMIUIEKT y4eGHOro oGOpyHOBaHMS, BKIIIOYAIOMUN H3MEPHUTENBHBIM 6ok, uHTepdeiic
KOTOpPOI'0 IIO3BOJIET OOECIEYHBATH CBI3b C IEPCOHANBHBIM KOMIBIOTEPOM, M HA0Op JaTYMKOB,
PETHCTPHUPYIONIMX 3HAUYCHHUS PA3INIHBIX QU3NUECKUX BETHYHH.

Jamuux memnepamypel nnamuHOGbll — TPOCTOM W HANEXHBIA JAaTYHK, NpeJHAsHAYEH Jid
U3MEpEeHHs TEMIIEpaTypbl B BOAHBIX pacTBOpax M B ra30oBBIX cpelax. VIMeeT pasiu4Hbli IHana3’oH
maMmepennit or —40 no +180 °C. Texuuueckue xapakTepUCTHKHM JATYMKA YKa3aHbl B MHCTPYKIMH IIO
SKCIUTyaTalud. Jamuuxk memnepanypsl mepmonapHslii IpeHa3HA4YCH LUl U3MEPEHHs TEMIIEPATYD 1O
900 °C. Hcmonp3yercs NpH BBITOJHEHUH paloT, CBS3aHHBEIX C HM3MEPEHHEM TeMIIEpaTyp IUIaMEHH,
IUIABJICHUS H PA3JIOKEHUS BEIIECTB.

Jdamuuk onmuueckoii nromuocmu (Konopumemp) — NperHa3HAUYCH IS H3MEPEHHA OINTHYECKOH
IUIOTHOCTH OKpAIIeHHBIX pacTBOpoB. Hcmomesyercs mpu uiydeHud TeM «PactBops»y, «CkopocTs
XMMHYECKHX PEeaKiluii», ONpeNe/IeHUH KOHIIEHTPAIUH OKPALIEHHBIX HOHOB.

Mamuux pH npennasHadyeH IS H3MEPeHHs BOAOpOAHOro mokasarenst (pH) BoIHBIX pacTBOpOB B
Pa3IT4YHbIX HCCIIEIOBAHUIX OOBEKTOB OKPYXKAIOMIEH CPEIIBI.

Jamuuk 3nekmponpoeoonocmu npeHa3HaueH JUIS H3MEPEHMS YJIENBHOH 3JIEKTPOIIPOBOAHOCTH
XHUJKOCTeH, B TOM YHCIE ¥ BOJHBIX PAacTBOPOB BeIIECTB. [IpMMEHAETCS NpPH HU3YyYEHUHM TEOPHH
3NEKTPOIUTHIECKON JUCCOIMAIINH, XapaKTEPHACTHK BOJHBIX PaCTBOPOB

Jdamuux xn10puo-uoro6 ACUONB3yeTCs ISl KOJIWYECTBEHHOI'O OINPEHCIICHHs COIEPKaHHS MOHOB
XJIOpa B BOJIHBIX PacTBOpax, IIOYBE, IPOyKTax NUTaHUA. K DaT4uKy MOAKIIOYAETCS HOHOCEIEKTUBHEIH
anextpon (MC3I) (pabounit 31€KTPOM), MOTEHIIMAT KOTOPOTO 3aBUCHUT OT KOHIEHTPALUH ONPEAEIAEMOTO
HOHa, B JJAHHOM cllydae oT KoHueHTparuu annonoB Cl'. ITorennuan MUC3D onpenesnssior OTHOCHTEIBHO
3JIEKTPOJA CpaBHEHUS, KaK IIPaBUJIO, XJIOpCEepeOPSIHOrO.

Hamuuk numpam-uono6 NpeHa3HayeH 171 KOJMIECTBEHHOTO ONpPEIC/ICHHs] HUTPATOB B Pa3IHYHBIX
oOBbEKTax OKpy’KaromeH cpeasl: BOJE, OBOIIAX, PpyKTaxX, KONOaCHbBIX H3EIHUAX U T. 4.

Muxpockon yugpoeoii npenHasHaueH 111 U3ydeHHs] GOpMBI KPHUCTAIUIOB U HaOMIONEHMS 3a POCTOM
KpPUCTAJIIOB.

Annapam 0na npoeedenus xumuueckux peaxuyuii (AIIXP) upenHasHadeH i IOJNY4YEHHS H
IEMOHCTPAIMH CBOMCTB TOKCHYHBIX TAPOB M Ia30B . OTH BEIECTBA MOIYdalOTCsa B Kolbe-peakTope, u
IpH HarpeBaHuH (Wwin Oe3 HarpeBaHus) razoo0pasHble BEIECTBA IPOXOAAT 4epe3 MOrJIOTHTENbHbIE



EMKOCTHM (HacaJKH) C paCTBOPAMH pEarcHTOB, BCTYNAlOT C HUMH B peaxumio. M36biroxk rasa
HOTJIOIIAETCS KAAKUMA U TBEPIBIMH peareHTaMM, a Tak)Ke aKTHBUPOBAHHBIM YITIEM. AInapar vaiie
BCETO UCHOJIB3YIOT U1 MOJTyUeHHS 78 JIEMOHCTPALMH CBOMCTB xJopa,
cepoBomopona. Ilpubop ona demoHcmpayuu 3a6UCUMOCMU CKOPOCHUXUMUYECKUX PEAKYUI Om pa3il
UYHBIX hakmopos UCTIONB3YIOT IPH U3YUEHUH TEMBL

«CKOpOCTh XMMHUYECKOM peakium» M TeoBoro 3bdexra xuMmmueckux peakimi. IIpubop na€r
BO3MOXKHOCTh 3KCIIEPUMEHTAIBHO HMCCNE0BAaTh BIMSHHE HA CKOPOCTh XHMMYECKHX peakIud
clenyomux (HakTopoB: HPHUPOJEl PEATHPYIOMIMX BELIECTB, KOHIEHTPALMH PEArupyroIlUX BEIIECTB,
IUTOIIAAK TPaHUIEI pazfena ¢a3z B MeTEPOreHHBIX CHCTEMAaxX (IIOBEPXHOCTH CONPHKOCHOBEHHS MEXIY
pearupyroIMMH BEIIECTBAMH ), TEMIIEPATYPH, KATAIM3aTOPa, HHIHOHTOPA.

Hunemxa-0o3amop — npucIOCOONIEHHE, HCHONB3yeMoe B J1labopaTopHM UIsl  OTMEPHBAHHUS
onpenenéHHoro oorémMa XUIKOCTH. [IUITeTKH BEITYCKAIOTCSI IEPEMEHHOIO M MOCTOSHHOrO o6béMa. B
KOMIUIEKTHl OOOpYINOBaHMS [UIS METWIIMHCKHX KJIacCOB BXOJAT YAOOHBIE MNUIETKH- J03aTOpbl
OIIHOKaHaJbHBIE, MO3BOJLIOIIHE HACTPOUTL HEOOXOMHMMEIM 00BEM OTOMpaeMON >XHIKOCTH B TPEX
Pa3INYHBIX IHAINa30HaX.

bansa kombunupoeannaa npefHazHaueHa JUid HarpeBa CTEKISHHBIX M GaphopOBEIX COCYNOB, KOTJa
tpebyeTcst co3maTh BOKPYI HarpeBaeMOTO COCyJa paBHOMEDHOE TeMIIEpaTypHOe Molle, H30ekarh
HCIIONB30BaHUs  OTKPHITOTO IIJAMEHM M pacKan€HHOH »snekTpuueckod crmupand. Kopiyc
KOMOMHHpOBaHHOHW 6aHM cienaH H3 amoMuHusd. JKUIKOCTHas dYacTh KOMOHHMPOBAHHOW OaHu
3aKpBIBAETCS KONBIAMH PA3IMYHOTO JUAMETPA.

Ilpubop oOna nonyuenusa 2a306 UCIONB3yeTCA I IONYYEHHS HEGONBIIMX KONMYECTB [A30B:
BOJIOPOJIa, KMCI0poJa (U3 MEPOKCHIAa BOAOPOAA), YTIEKHCIOro rasa.

Pabouas mporpaMma 1mo XumMuu

C HCIIOJIb30BaHNeM 000pynoBaHHs LeHTpa «Touka pocTay

Ha Oaze nemtpa «Touka pocra» ofecuewnBaerTcs peamusanus o00pa30OBaTeNbHLIX ITPOrPAMM
€CTECTBCHHO-HAYYHOM M TEXHOJOTHYECKOH HAaNpaBICHHOCTEH, pa3spaboTaHHEIX B COOTBETCTBHH C
TpeOOBAHKAMH 3aKOHOJATENBCTBA B cdepe 00pasoBaHuMsA M C yU4ETOM peKOMEHanui DenepansHOro
oIeparopa y4eOHOro npeaMera « XUMHUD.

O6pazoBarenbHas MporpaMma II03BOJSET HHTEIPHUPOBATH PEAH3YEMBIE IIOAXONBI, CTPYKTYpPY H
Colep>KaHHE IPH OpraHu3alu O0y4eHHs XMMHH B BEICTPOCHHOM Ha 0ase OGOro W3 JOCTYIHBIX
yuebHO-MeTomHYeckux KoMmimtekcos (YMK).

Ucnonssoanne obopynoBanus «Touxa pocra» mpu peanmmsanmu maneoii OIT mo3sonster co3math
YCJIOBHS:

-JUL PaCIIMPEHHUS COAEPIKAHMs IIKOIBHOTO XUMHIECKOTr0 00pa3oBaHus;

-JUIs TIOBBIIEHMS] [I03HABATENBHON aKTHBHOCTH 00y4alOIIUXCs B €CTECTBEHHOHAYYHOM 00J1acTH;

- pa3sBUTHSA JIMYHOCTH PeOEHKA B IpoIecce 0OYUeHHs XHMHUH, €ro CIOCOBHOCTEH, POpMUPOBAHUS
1 yIOBJICTBOPEHHUS COITHATILHO 3HAYMMBIX HHTEPECOB H II0TpeGHOCTEI;

-[ist paboThl ¢ ONApEHHBIMH IIKOJILHUKAMM, OPraHHW3allAd HX PAa3BUTHS B DPasIHUHBIX OOJIACTAX
00pa3oBaTenbHOM, TBOPUECKOM AEATENBHOCTH.

[UJIAHWUPYEMBIE PE3YJIBTATBI OCBOEHM YUYEBHOI O ITPEJMETA « XMW ST»
M3yyenue X¥MHUM B OCHOBHOM IIKOJIE HAIPABIEHO HA NOCTHXKEHHE OOYUAIOIIMMMCS JIHYHOCTHBIX,
METAIPEAMETHBIX ¥ NPEAMETHRIX PE3YNILTATOB OCBOCHHSA YIeOHOI0 MmpeaMeTa

JInuHOCTHEIE Pe3yJIbTaThl

JludHOCTHBIE Pe3yNBTAaThI OCBOCHHS HPOTPAMMBI OCHOBHOTO OBLIEro 06pa3OBAHHS JOCTHIAIOTCA B
Xozmle OOyYeHHMS XMMUM B €IMHCTBE Y4YeOHON M BOCIUTATENLHOM IMeSTeNbHOCTH OpraHu3aldd B
COOTBETCTBHM C TPAAMIMOHHBIMH POCCHMCKHAMH COLMOKYJBTYPDHBIMH M JIyXOBHOHPABCTBEHHBIMH
UEHHOCTAMH, NPHHATHIMY B OOIIECTBE NPABUIIAMH M HOPMaMH HOBENEHNUS, U CIIOCOBCTBYIOT IpoIieccaM
CaMONO3HAHUS, CAMOPA3BHTH H COIHATH3AINH 00 YYAIOLIUXCS

JIMYHOCTHBIE pe3yIbTATHl OTPAXAIOT CHOPMHPOBAHHOCTH, B TOM YHCIIE B HACTH:

Ilampuomuueckozo socnumanus



1. 1IEHHOCTHOTO OTHOINEHHS K OTEYECTBEHHOMY KyIbTyPHOMY, MCTODHYECKOMY M
HAyYHOMY HACJICJUIO, IOHUMAHHS 3HAYECHHUS XM MHYECKOW HAYKH B JKU3HM COBPEMEHHOIO
o61mecTBa, CroCOOHOCTH BIIANETh HOCTOBEPHOM MH(pOpMALMEH O MEPENOBHIX JOCTHXEHHIX U
OTKDHITHSIX MHPOBOH M OTEYECTBEHHOM XMMHM, 3aHHTEPECOBAHHO CTH B HAYYHBIX 3HaHHAX 00
ycTpoiicTBe MUpa U 001IECTBa,;

I'pascoanckoz2o éocnumanua

1. npencraBleHHs O COIMAIBHBIX HOpPMaX M NPABHIAX MEXIMYHOCTHLIX OTHOLICHHH B
KOJUIEKTHBE, TOTOBHOCTH K pPa3HOOOpa3sHOH COBMECTHOH IEATENLHOCTH IIPH BHINOJIHEHHH
yueOHBIX, TO3HABATENBHBIX 3ajladu, BBHINOJIHEHHH XHMHYECKHX OKCIEPMMEHTOB, CO3IaHHH
y4eOHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHMMAHHIO M B3aMMOIIOMOINM B IIPOLECCE 3TOH
y4eOHOM HesTelbHOCTH; TOTOBHOCTH OLIEHHBAThH CBOE MIOBEIECHUE U IOCTYIIKH CBOMX TOBapHILIEH
C MO3HUIMH HPABCTBEHHBIX U MPAaBOBBIX HOPM C YIETOM OCO3HAHUSA MOCIIEACTBHH TOCTYIIKOB,

Ilennocmu nHay4yHoz2o0 no3HAHUA

1. MHpOBO33PEHUECKHMX IIPEACTAaBIeHHH O BEMECTBE KW  XHMHYECKOH  peaxuuH,
COOTBETCTBYIOIMX COBPEMEHHOMY YPOBHIO pa3BH TH HAyKM M COCTaBJIAIOIMX OCHOBY JUIf
TOHUMAHUS CYIIHOCTH HAayYHOH KapTHMHBl MHUpa; IpEACTaBIeHHMH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOMBI, B3aUMOCBA3SIX UYEJIOBEKA C NPUPOIHON Cpeloi, O poid
XUMUH B IO3HAHKMH 3THX 3aKOHOMEPHOCTEH;

2.  O3HABaTENIbHBIX MOTHBOB, HAIPABICHHBIX Ha IIOIY4YEHHE HOBBIX 3HAHWH 110 XHUMHH,
HEOOXOMUMBIX A7 OOBsICHEHU HaOIIOIaeMBIX IIPOIIECCOB U SIBIICHUH;

3. mo3HaBaTenbHOM M  HWHQOPMAIMOHHOW KyNbTyphl, B TOM UHCIE HAaBBIKOB
CaMOCTOSITENbHOM paboThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoi, HOCTYNHBIMH
TEXHUYECKUMH CpeICTBaMH HHPOPMALMOHHBIX TEXHOJIOIHA;

4.  uHTepeca K OOyUYCHMIO M NO3HAHHIO, THOO03HATENFHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO,  HCCIEAOBATEIBCKONM  NEATENBHOCTH, K  OCO3HAHHOMY  BEIOOpY
HAIIPaBJICHHOCTH M YPOBHS 00y4YeHUS B TalbHEHIIEM;

DopmMupoeanus Kyromypol 300p06ba

1. oco3HaHHS IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0POBEIO,
YCTAHOBKH Ha 3M0POBBIM 06pa3 JKH3HW, OCO3HAHUS IIOCHEACTBHH H HEMPHUATHS BPEIHBIX
IpHUBBIYEK (YIOTpeOIeHHs aNKOTroNsi, HAPKOTHKOB, KypeHWs), HEOOXOMHMOCTH COONIONEHUS
npaBAll 6€30IMacHOCTH IPH OOpAmIeHHH ¢ XUMHYECKHMH BEIIECTBAMH B OBITY M peaibHOM
XKHU3HU;

Tpyooeozo éocnumanusa

l. KOMMYHHKAaTHBHONH  KOMIIETEHTHOCTH B  OOWIECTBEHHO  IOJNE3HOM,  yueOHO-
HCCIIEIOBATCIBCKOM, TBOPUECKON M IPYTUX BUAAX IEITEIHHOCTH; HHTEpeca K IMPAKTHUIECKOMY
H3YYEHHIO Npodeccuit ¥ TpyHa pa3jd4yHOrO pOA4, B TOM YHCIE HA OCHOBE IMPUMEHEHHS
OPEIMETHBIX 3HAHHH II0 XHUMHHM, OCO3HAHHOI'O BBIOOpa HHIAMBUIYANBHOW TPACKTOPUH
IpPOJO/DKEHHs 00pa30oBaHHUA C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOINECTBEHHBIX MHTEPECOB M TOTPeOHOCTEIH;

IKon0zuueckoz0 60cRUMAHUA

1. aKomorm4eckH LeNecoOOpasHOTO OTHOMIEHHS K INPHUPOIAE KAK MCTOYHHMKY JKM3HH HA
3eMie, OCHOBE €€ CyIECTBOBAHHS, IIOHAMAaHHUS IIEHHOCTH 3I0pOBOro u GesomacHoro obpasa
KU3HHM, OTBETCTBEHHOTO OTHONIEHMS K COOCTBEHHOMY GH3HYECKOMY ¥ IICHXWYECKOMY
3TOPOBBIO, OCO3HAHHSA IEHHOCTH COOMIOAEHUS IpaBHil 06e30IacHOro MOBENEHHUS HpH paboTe ¢
BELIECTBAMH, & TAK)XKE B CHTYAIUsX, YTPOXKAIOIIMX 3J0POBBIO U XKHU3HH JIFOICH;

2.  cmocoGHOCTH NPHMEHSTH 3HAHUS, HOJIydYaeMBle NPH HU3YUEHUM XUMHH, IJsS PEIICHHUS
3a[]a4, CBA3AHHBIX C OKpY’KalolleH IpHUpONHOHM Cpenol, ITOBBIIECHHS YPOBHS 3KOJOTHYECKOM
KYJIETYPBLOCO3HAHUS IJIOOAIIEHOTO XapaKTepa 3KONIOTMYECKUX MpoOIIeM H IMyTel UX pelleHus
IIOCPEICTBOM METOJIOB XUMMUH;

3. OKOIIOTMYECKOTO MBIIIJICHHS, YMEHHS PYKOBOACTBOBATHCS KM B II03HABATENLHOM,
KOMMYHHUKaTHBHOM U COIMAILHOM MpaKTHKe.

MeranpenmMeTHBIE pe3yabTaThl



B cocraBe MeTaNpeIMETHEIX PE3YIBTATOB BEIIEIAIOT 3HAYMMBbIE I (POPMHUPOBAHNS MUPOBO33PEHHA
obIIeHay HbIe OHATHS (3aKOH, TEOPHs, IPHHIKII, THIOTE3a, GaKT, CACTeMa, TIPOLECC, IKCIEPUMEHT X
7p.), KOTOPEIE HCHONB3YIOTCS B €CTECTBEHHOHAYYHBIX Y4EOHBIX Ipe/METax U MO3BOJIAIOT HA OCHOBE
SHAHHK M3 3THX IpeaAMeToB (OPMUPOBATH IIPEICTaBIEHME O LENOCTHOM HAYWHOH KapTHHE MMpa, H
YHHBepCalIbHEIEC y4eOHBIE HeicTBHS (I03HABATENbHEIE, KOMMYHHKATHBHEIE, PETYJATHBHBIE), KOTOPbIC
obecreunBaoT GOPMHPOBAHHUE OTOBHOCTH K CAMOCTOATENBHOMY IUIAHMPOBAHMIO M OCYILECTBIICHHIO
yueOHOU NEeITENbHOCTH.

MertanpenMeTHble Pe3yJIbTaThl OCBOEHHS 00pa30BATENbHOM IPOTpaMMBI 110 XMMHH OTpaxaroT
OBJIaJICHUE YHUBEPCATLHBIMHA [TO3HABATEIbHBIMH JIEHCTBHAMH, B TOM YHKCIIE:

Bazoesimu nozuueckumu deiicmseuamu

1. yMEHMEM HCIONB30BATh HPHEMBI JIOTHIECKOTO MBIIUIEHHS IIDH OCBOSHHH 3HaHH:
PacKphIBaTh CMBICI XHMHYECKMX IIOHATHH (BBINENATH HMX XapakTepHbIE IPH3HAKH,
YCTaHABJIMBATEL B3aMMOCBSI3E C IPYTHMHU IOHATHAMH), HCIIONB30BATh MOHATHA i 0ObsACHEHUS
OTHENbHBIX (AaKTOB H SBJIEHHH, BBIOMpaTh OCHOBAHHMS M KPHTEPHH Ul KIACCHQUKALUH
XMMHYECKHX BENIECTB U XUMUYECKUX PEaKIWii; yCTaHABIUBATh IIPUUMHHOCIENCTBEHHbBIE CBIA3H
MEXAY OOBEKTAMH H3YYEHHS, CTPOUTD JIOTHIECKHE PAcCyKICHUS (MHIYyKTHBHBIE, IeNyKTUBHBIE,
T10 aHAJIOTUH); IENaTh BbIBOABI H 3aKIIIOYCHUS;

2. yMeHWEM IpPHMEHSATh B Ipolecce MO3HaHHS CHMBOJIHYECKHE (3HAKOBHIE) MOJEIH,
HCHOJB3yEMBIE B XHMHH, IIpeoOpa3oBhIBATH IMHPOKO NPHUMEHSEMBIE B XHMHU MOJEJILHEIE
[IpeICTaBJIEHHs — XUMHYECKH 3HaK (CUMBOJI BIIEMEHTA), XUMHUIecKas GopMyia K ypaBHEHHE
XUMHMUYECKOH peakIMH — TIpH peIleHHH ydyeOHONO3HABaTENBHBIX 3a7ad; ¢ Y4€ToM OTHX
MOJIETIBHBIX TIPEJCTABICHHUN BBUIBISITH M XapaKTEPU30BATb CYIIECTBEHHBIE INPH3HAKK
M3y4aeMbIX OO BEKTOB — XUMHYECKUX BEHIIECTB M XUMHUECKUX PEaKITHii;

Ba3zossimu uccnedosamensckumu oelicmeuamu

1.  yMEeHHEeM HCIIONIF30BATh IIOCTABJIEHHBIE BOIIPOCH! B Ka4eCTBE HHCTPYMEHTa [TO3HAHUS, a
TaKKe B KadecTBe OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl TI0 MPOBEPKE IIPaBHIIBHOCTH
BBICKa3BIBAEMBIX CYXXIICHUH;

2.  mpuoOpeTeHHe OIbITa N0 IUIAHWPOBAHUIO, OPTaHM3aIlMHd W IPOBEJCHUIO YUCHHIECKHX
SKCIIEPUMEHTOB: YMEHME HaOIIONaTh 32 XO JIOM IIpoIecca, CaMOCTOSTENIbHO NPOTHO3HPOBATH
€ro pe3ynbTar, GopMyIHpoBaTh 0000INEHUS K BEIBOMBI 110 PE3YJIbTATaM IIPOBEAEHHOTO OIIBITA,
HCCIIEIOBAHH, COCTABIIATE OTIET O NIPOZIETanHOM paboTe; |

Pabomoii c ungpopmayueii

1.  ymeHmeMm BBHIOMpaTh, aHAJIH3HPOBATH W HHTEPIPETHPOBATH MH (HOPMALHIO pa3IMYHBIX
BHIOB H (GOpM IpeNCTaBIeHHS, IMOIYYAEMYI0 H3 pPa3sHbIX HCTOYHHKOB (HAy4YHOMOIYJISpHAas
JIATEpATypa XUMHYECKOTIO COAEPKaHHs, CIIpaBOUHBIE TOCOOus, pecypcsl MHTepHeTa);

2. yMEHHMEM [PHMEHSTH Dpa3IM4yHbIe METOIB! M 3arlpoChl IPH MO HCKe H othope
MH(OpMAIlMM M COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUIs BBIOJHCHUS YYEOHBIX H
IIO3HABATEJIBHABIX 3aa4 OIPENCNEHHOTO TUIIA; NPHOOPETEHHE OIBITAa B O0JIACTH HCITOJIh30BAHMS
HHOPMAMOHHOKOMMYHHKATUBHEIX ~ TEXHOJIOTHM,  OBNAJIeHHE  KYIBTYpOM  aKTHBHOIO
MCIIOJIB30BAHUS PA3IMIHBIX [IOMCKOBEIX CHCTEM; :

3. yMEHHEM HCHOIb30BaTh W aHATH3UPOBATH B Ipolecce YIeOHOH M HCCIIeN0BaTEIbCKOM
JEATEIbHOCTH HH(OPMAIHIO O BIMSIHUH IPOMBIIUTEHHOCTH, CETBCKOTO X034HCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXKAIOIIEH IPUPOTHON CpebI;

Ynueepcanonovimu kommynuxamuensimu oevicmeuamu

1. ymenmem 3anmaBath BoOmpochl (B XOJe JWaliora W/HIH IUCKYCCHH) IO CYIIECTBY
obcyxmaeMOH TeMbl, (OPMYNHpPOBaTH CBOM MPEUIOKEHHS OTHOCHTENHHO BBITOIHEHHUS
NIPEIIOKEHHOM 3a1a4u;

2. HpI/IO6pCTCHI/IC OIIbITa HpC3CHTAllnU PEIYIILTATOB BBITIOJIHCHUA XHMHYCCKOI'O
SKcIepuMeHTa (JIabopaTOpHOIo OIbITa, JTabopaTopHOM pabOoThl MO HCCIIENOBAHHIO CBOWCTB
BELIECTB, YYEOHOTO IIPOCKTA);

3.  3aMHTEPECOBAaHHOCTH B COBMECTHOM CO CBEpCTHMKAMM  [IO3HABATEILHOM |

HCCIIEIOBATENBCKOM NEATENHHOCTH IPH PEUICHHH BO3HHKAIOIMX INpOOJeM Ha OCHOBE yuéra



O6IIMX HHTEPECOB M COIJIACOBaHMSA MO3MUUH (0OcyxneHus, oOMEH MHEHHSAMH, «MO3TOBBHIE
IITYPMED H JIp.);
YHnueepcanvhovimu pezynamuenvimu oeiicmsuamu
1. yMeHHEM  CaMOCTOSTEIHHO  OIpeNeNsaTh HelH  JAeATeNbHOCTH,  IUIAHMpOBATh,
OCYIIECTBIISTh, KOHTPOJMPOBATh U IPH HEOOXOAUMOCTH KOPPEKTHPOBATEH CBOIO HESATEIHLHOCTD,
BEIOMpaTh Hambonee >hPEKTHBHBIC CIOCOOBI pemieHHs YJIeOHBIX W IIO3HABATEIBHBIX 3ajad,
KOPDPEKTHPOBaTh NPEMIOKEHHBIH alrOpuTM ACHCTBHY NpH BBIIOJHEHHM 33/JaHU ¢ yuy€ToM
MOJIyYEHHUS HOBBIX 3HaHMH 00 M3ydaeMbIX 00BEKTaX — BELIECTBaX M PeaKIlUsiX;
2. yMEHHEM HCIOJIb30BaTh H AHAIH3UPOBATH KOHTEKCTHI, MpeliaracMble B YCIOBHH
3alaHuH.
ITpenmeTHbIe pe3yIbTATEI
B cocraBe mpeaMETHBIX pPe3yJbTAaTOB IO OCBOCHMIO OOSI3aTENBHOTO CONEPKAHHS, YCTAHOBIECHHOTO
JTaHHOH IpHMeEpHOH paboueil mporpaMmoi, BEIIEISIOT: OCBOEHHBIE 00yJalOIMMMHCS HaydYHbIE 3HAHMS,
YMEHHA H CHOCOOB! nelcTBmit, chmenubuueckde JUIL OpeaAMET HOM ob6nactv «XHUMHA», BHIBI
NEATENBHOCTH 110 TIOJTYIEHHIO HOBOrO 3HAHHUSI, €r0 HHTEPIIPETALMH, IPeobpa3oBaHHIO B IIPUMEHEHHUIO B
Pa3IMYHBIX Y4eOHBIX M HOBBIX CHTYaIlHsIX.
;

COIEPXAHUE YUEBHOI'O TTPEIMETA «XUMMUSI»

ITepBoHaYAIbLHbIE XHMHYECKHE HOHATHS

IIpenmer xumuu. Pois xumuu B xmsﬂh yesioBeka. Tena u BemecTBa. OU3UYECKUE CBOMNCTBA BEIECTB.
ArperaTHOe COCTOSHHE BellecTB. [IOHATHE O MeTONaX IO3HAHHS B XHMHH. XHMHUS B CHCTEME HaykK .
Yucrele BemecTBa B cMecH . CocoOHB! pasaeiieHas cMecel .

ATOMBI W MOJIEKYNBL. XHMHYECKHE « 37leMEHTHl. CHMBOJBI XHMHYECKWX 3JIEMEHTOB. lIpocThie H
CIIOXKHEIE BEIECTBA. ATOMHOMOJIEKYJISIPHOE YYEHHE. '

XumMudeckas popMyna. BaeHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBA
BemecTs. OTHOCHTeNbHAs aTOMHas Macca. OTHOCHTeNlbHAas MOJEKyIspHas macca. MaccoBas HONS
XHMHYECKOI'0 3JIEMEHTa B COEMHEHUH.

Dusyuyeckue W XWMHYECKHE SBICHHA. XHMHUYECKas Deakuds U e€ NPH3HAKA. 3aKOH COXPaHEHMS
MAacChl BEWIECTB. XWMHYECKHE ypaBHeHHs. Kiaccmdukauus XMMUYECKHX peakuuil (coelnHeHws,
PasIIOKEHHsI, 3aMEIICHNUS).

XuMHUYeCKHH IKCIIEPUMEHT: 3HAKOMCTBO C XHMMYECKOM NOCYIOW, ¢ mnpasuiamu paGoTHl B
nabopaTtopuy M NpHEMaMH OGpalleHHs ¢ JaGOparopHbIM OGOPYIOBAHHMEM; M3YUEHHE M OMHCAHHE
(usmdecknx CBOMCTB 06pa3’IloB HEOPraHHYECKHX BEIIECTB; HAOMOACHHE (H3MUECKHX (ILIABJIEHHE
BOCKa, TasHWE JIbJA, PACTHPAHME Caxapa B CTYIKe, KANICHHE U KOHAECHCAUHS BONBI) H XUMHUECKHX
(TopeHMe CBeuH, MpOKATHBaHHE MeXHOlM IIPOBOJIOKH, B3aUMOJEHCTBHE Mella ¢ KHCJIOTON) SBIEHUM,
HaOMIONICHME W ONMCaHWe IIPH3HAKOB IIPOTEKAHWS XMMHYECKAX peakimii (paslokeHHe caxapa,
B3aHMOJICHCTBHE CEPHOM KMCIOTBHI C XITOpHIOM OapHs, pasnoxende ruapokcuna memu (II) mpm
HarpeBaHuH, B3aHMO/ICHCTBHE xele3a ¢ pactBopoM coiu Menu(Il)); m3ydenue crnocoGoB pasaeneHus
cMecelt (¢ IOMOIIBIO MarHHTa, (HIBTPOBAHME, BHIIAPHBAHWE, IUCTHILIANMSA, XpOMaro TIpadus),
NPOBEICHHE OYMCTKH IIOBApCHHOM COJM; HabNMIONCHUE M ONMCAHHWE PEe3YJILTATOB MPOBENEHMS OIBITA,
HIUTFOCTPHPYIOMIETO 3aKOH COXPaHEeHHs MaCChl; CO3aHHe MoJielel MoJeKy (IIapOCTEPKHEBBIX) .

Baxneiimue npeacraBuTe I HeOPraHUIECKHX BEIIECTB

Bosnyx — cmech raso. CoctaB Bo3myxa. Kuciopos — 31eMEHT U mpocToe BernectBo. Haxoxenue
KHCIIOpOJa B MpHpode, (QU3MYECKHE K XHMHYECKHE CBOHCTBA (peakiuu ropeHms). OKCHIBL
IIpumenenne kucmopoma. CrocoGpl FONYYeHHs KHCIOpona B JabOpaTOpHH M IPOMBILLIEHHOCTH.
Kpyrosopot kxucnopoza B pupone. O30H — awioTporHas MOAHPHUKAITHS KHCIOPOA.

TemnoBo#t a¢dexT xuMUUECKOH pea{qmn, TEPMOXMMHYECKHE YPABHEHHS, K30 U JHIOTEPMHUUECKHE
peaxuun. TOIUIHBO: Yromep M MeTaH. 3arpsisHEHHe BO3JMyXa, YCHJEeHHE mapHuKoBoro 3¢dekTa,
paspyHIeHre 030HOBOTO CJIOH . »

Bomopon — anemeHnT u mpocroe }tmecmo. Haxoxnenue Bomopoza B mpupope, (pusnueckue u
XHMHYECKHE CBOMCTBA, IPUMEHEHHE, CIOcOOB! Homydenrs. COCTAB KHCIOT H COJCH .

Kosmuectro Bemectsa. Mons. Monspaas Macca. 3akon Asoranpo. MonsapHeit 065EM Ta30B. PacuéTel
110 XHMHYECKHM YPABHCHHSIM. "

‘



®uznuecKkre CBOMCTBA BOABL Boaa Kak paCTBopnTem; Pacteopsl. HacrlimeHHbIE ¥ HEHACHIECHHbIE
pacTBopsl. Pacmeopumocms 6eugecmes 8 gode.! MaccoBas moisa BEINECTBA B PAcTBOpE. XumHyeckne
cBoitcTBa Boabl. COCTaB OCHOBaHHIL. PONb pacTBOPOB B IIPHPOJC M B XKH3HM denoBeka. Kpyroropor
BOJZBL B IPAPOJIE. 3arps3HEHuE NPHPOAHBIX BoA. OXpaHa ¥ OYMCTKa IIPUPOIHBIX BOL.

Knaccudukamyds  HEOPraHHYECKMX  COEIMHEHHH. OKCHI[“LI Knaccuduxamms  OKCHIOB:
coneobpasyroinue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHbBIE) U Heconeo6pa3ymmne Homenxratypa
OoKCHJIOB (MEXIyHAapoaHas K TpUBHaibHas). Dusudeckue Wi XUMHYECKHE CBOMCTBA OKCHIOB.
[Tonyuenne. %

OcHoBanug. KiaccHdHKanys OCHOBaHMi: IENOYM KM HepacTBOPUMEBIE OCHOBaHMs. HomeHktaTypa
OCHOBaHHH (MEXIyHApoIHas M TpHBHalbHAS). OH3NUECKHE M XMMUYECKHE CBOMCTBA OCHOBAHHH.
[Tony4yerne ocHOBaHUH. .

Kucnorer. Knaccupmkammst kucinoT. HomeHknatypa KHCIOT E\demnynapozmaﬁ W TpHUBHANbHAL).
dusHYecKre U XUMHYECKHE CBOHCTBA KUCIOT. Psn axtusHocty MeTaiuioB H. H. bekerosa. [lonyuenne
KHUCIIOT.

Conu. HoMenkiaTypa cojieit (MexayHapoHas ¥ TpuBHanbHas). Pusudeckie ¥ XMMUYECKHE CBOUCTBA
coneif. CiocoObl MOydeHus CoNelt. i

['eneTnyeckas CBA3b MEXIY KJIACCaMU HEOPraHMUECKHUX COCI[I/IHGI-:II/Iﬁ.

;
;
!
i

KaJIe}mapHo-TemaaneCKoe INITAHUPOBAHME IO XHMHHU
+

Ne | Pasmen. Tema ypoka Hcnonszosanue
060py0osaHua

«Touxa pocma

Tema 1. Xumust — BakHast 06J1aCTh €CTECTBO3ZHAHHS
HIIPAKTHYIECKOH JesITeJbHOCTH YejoBeKa (S 1)

4
4
i
b
i

1 [Ipenmer xumMuu Posib XMMHH B )XU3HU delOBeKa. XUMUS B
CHCTeME HayK. MeTO bl TO3HAHUS B XUMHH.

2 3HaKOMCTBO C ITpaBHJIaMH O€30MMacHOCTH M IIpHEMaMK Hudposas nabopatopus
paboTs! B xuMH4ecKoH stabopaTtopuu. [Ipaktudeckas paboral | RELEON

Ne 1. [IpaBuna paboTel B 1abopaTopun 1 npuémsl obpantenns | LHudporoit naruuk
¢ n1abopaTopHEIM 000PyIOBaHHEM Temneparypsl CIHPTOBKa
Cgeua.

3 Tena u BemecTna

4 Dusnyeckue CBOMCTBA BENECTB. ATperaTHOE COCTOSIHUE
BEMIECTB . :




XMMHUYECKHE CBOMCTBA (PEaKITHMK OKHUCICHHUS, TOPEHUE.
ITougrre 06 oxcHIax

5 Yucrrle BemecTBa U cMecH. CriocoOk! pa3/ienneHus Ludposas nabopaTopus
cmeceii. [IpakTuaeckas paGoraNe 2. Paznenenue cMeceit RELEON
(na npuMepe OYHCTKH TIOBAPEHHOH COJIN)
Tema 2. BemecTBa
H XHMH4YeCKHe peaKluu l .
(15u)+1 g
6 ATOMBI H MOJIEKYJIBL. X AMHUYCCKHE DIEMEHTHI
7 3Hak#| (CHMBOJIBI) XHMHYECKHX 3JIEMEHTOB
8 [IpocTele ¥ CIOXHBIE BelIECTBA. ATOMHOMOJIEKYJ/ISIPHOE
YYEHHE, |
9 Xumudeckas popmyiia. BaleHTHOCTh aTOMOB XUMHYECKHX
JJIEMEHTOB '
"10- | 3aKOH MOCTOAHCTBA COCTABA BELIECTB. OTHOCHTEIbHAS |
11 | aromMHas macca. OTHOCHTENbHAS MOJIEKYIIIpHAsL Maccea .
12 | MaccoBas 1011 XHMHYECKOIO 3JIEMEHTA B COCIMHEHUH
13 | duznueckre ¥ XAMUYECKHE IBICHUS
14 | Xumuueckas peakuus. [Ipuznaxu :
H YCIOBHS NPOTEKAHUS XUMUYECKUX peaKIuit
|
15 | XumH4yeckue ypaBHEHHS I
16 | Tunel xuMuYecKHX peakuuii. Peaxnns coenunenus .
17 | Peakius pasnosxeHus
18 | Peaxmus 3aMemmesus
19 | Peaxnus oOmena :
20 | 3axoH coxpaHeHHs Macchl BelnecTs. M. B. JlToMoHOCOB —, BECHI TEXHOXUMHYECKHE HITH
Y4YE€HBIN SHIUKIIONIECTUCT. ' IEKTPOHHEIE; CBeYa; K0j1ba
, niockomnorHas 250 M j1oxKa
' JUTSL COKUTAHUS
BEIECTB
21 | KonTponsuas pa6ora Ne 1
Tema 3. Bo3nyx. Kucaopop.
Oxcennnt
(9 :
22 | Boamyx — cmech razos. Cocras Bo3ayxa Kuciopox —
BJIEMEHT U IIPOCTOE BemecTBO. O30H — aIoTpoIHas
MOJHGUKAIKA KICIIOpOaa
23 | HaxosxJeHHe KHCIOPOZA B IPAPOLE, PHU3UUECKHE U




24 | Cioco6sI HOMTydeHHs KHCIOPOAa B 1abopaTopyd 1
npoMeinuieHHOCTH. [IpuMmenerue xucnopoaa. [TpakTudeckas,
pabora

Ne 3. TTomyuenue u cobupanue KUCIOPOAA, H3yIEHHE ETO
CBOMCTB.

25 | TemnoBoit 3¢ ekt XMMHUYECKOH peakIuy, NOHSITHE O
TEPMOXMMHYECKOM YPaBHEHHH, 9K30 H S3HIOTEPMHUYECKHAX
peaKmusIx

26 | TonmBo (Yrojis ¥ MeTaH). 3arpA3HeHHE BO3IyXa, CIIOCOOEI
€ro IpeJOTBpalleHns. Y CHIeHHe TapHHKOBOTO 3 deKTa,
Ppa3pyIIEHHE 030HOBOTO CJIOS .

Tema 4. Bogopoa. CocTaB kucj1oT u coJield (5 1)

27 | Bomoponx — 3IE€MEHT U IPOCTOE BEMIECTBO

28 | Haxoxzenue B npupoje, GU3NIECKHe H XUMHIECKHE
CBOMCTBa (Ha IPAMEpE B3aUMOICHCTBHUS C HEMETAIUIA MU
OKCHIaMH METAJLIOB

29 | IlpuMmeneHue, cIOCOOEI IIOTyUEHHUS BOAOPOA.

[Tpaxtudeckas pabota Ne 4. Ilonmydenue u cobupanue
BOJIOpOJia, U3YUEHHE €r0 CBOMCTB

30 | CocTaB KHCIIOT H CONEH

Hudpossie naboparopuu Releon [Dnexrponnsit pecype]: — URL: https://rl.ru/ (naTa obpammenus:
10.05.2021). Kpyrusrii ctoin: Iludpossie taGopaTopu B COBPEMEHHOH IIKOJIE [ DIEKTPOHHBIHA
pecype]: — URL: https://www.youtube.com/watch?v=qBj-tolw2N4 (nata obpamenus: 10.05.2021).
Hayunas snextponnas 6ubmiorexa «Kubeprenunkay [Onexrpornsii pecype]: — URL:
https://cyberleninka.ru/ (mata o6pamenus: 10.05.2021). DnekrponHas 6ubianoTexa quccepTauuil u
aBTopedeparoB [OnexkTpouHsiii pecype]: — URL: http://www.dissercat.com/ (1aTa obparmenus:
10.05.2021). Hayunas anexkrporHas 6ubimoreka «Elibrary.ru» [OnexTponHsli pecype]:— URL:
https:// elibrary.ru (nata o6pamenus: 10.05.2021). O6pasopatenbHbIH NOPTA IS OATOTOBKH K
BIIP [Onektpornsii pecypc]: — URL: https://bio6-vpr.sdamgia.ru/ (nata oOpamenus: 10.05.2021).




MUHUCTEPCTBO ITPOCBEIIEHUS POCCUHMCKON OEJIEPALIVN

MunncrepcTBo 00pa3oBaHus U Hayku Pecybnuku Bypsitus
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ot "29" aBrycra 2022 1. ot "29" aBrycra 2022 1.

PabGouas nporpamma 3JI€KTHBHOTO Kypca
110 6nosoruu «Touka pocTay

Ju1st 5-11 xiraccoB ocHOBHOTO 0011ero 06pa3zoBanus

Ha 2022-2023 y4eGHSbIi roj

CocraBurens: TepeHTheB Anexkcanip Branumuposuu
Yy4UTENID OHOJOTHI

c. bafixanockoe 2022 r.



OcHamenne 06meo6pa3oBaTebHEIX KO COBPEMEHHBIM aHAIOrOBBIM M LIA(GPOBEIM 060PYIOBAHUEM
ABJIAETCS MaTepHalnbHOM 6asoif peamusarmm (demepallbBHOrO TOCYHAPCTBEHHOIO 06pa3OBATENBHOIO
cTagaapra. 3TO OTKPHIBAET HOBEIE BOSMOXXHOCTH B YPOYHOW W BHEYPOYHOM, BHEKIIACCHOH HEITENILHOCTH
U SBJIAETCI HEOTHEMIIEMBIM YCIOBHEM (OPMHPOBAHHS BBICOKOTEXHOJOTHYHON CpelNbl IIKOJBI, 6€3
KOTOPOH CIIOXKHO IPEINCTABHTEH HE TOIBKO IMPOGHIbHOE 00YUEHHE, HO H COBpPEMEHHBIH 00pa3oBaTebHbIN
npouece B LenoM. Paspacraercs mose B3aMMOJEHCTBAA yUEHHKA H yIHTENS, KOTOPOE PACIPOCTPAHSETCS
3a CTEHB! IUKOJBI B DEalbHBIH M BHUPTyalbHBIH conuym. Mcmonp3oBanume yueGHOro o0OpyHOBaHUs
CTAaHOBHTCA CPENCTBOM OOECHEYEHHS JTOr0 B3aHMOJECHCTBHS, TeM Oojiee B YCIOBHAX OOyYeHHS
npeaMeTy Ha YIIyOnéHHOM YpOBHe, mpemnonaraeMoM mnpodunusandeit obyuenms. B pamkax
HaIlHOHAILHOro Ipoekta «OOpa3oBaHME» CTaJ0 BO3MOXHBIM OCHANICHHE INKOJI COBPEMEHHBIM
obopynoBasmeM neHtpa «Touka pocra». BHenpenwe >TOro 0OOPYNOBAHHS ITO3BOJSET KAYECTBEHHO
H3MEHHUTH Iporecc obydeHus Ouosoruu. [losBifeTcs BO3MOXHOCTH KOJMUYECTBEHHBIX HAOGIIONEHUN W
OIBITOB JJIA IOJy4YeHHs JOCTOBEPHOH HHGpopManmuu o OHONOrHdeckwx mpoueccax W obnexrax. Ha
OCHOBE II0JIyYeHHBIX 3KCIEPUMEHTANBHEIX JIAHHBIX 00ydaeMBble CMOI'YT CAMOCTOSTEIHHO J€JIaTh BBIBOILI,
00001maTh pe3yNbTaThi, BEIBIATH 3aKOHOMEPHOCTH, YTO HA Hall B3TJIAI, CIIOCOOCTBYET IMOBEHIMICHHIO
MOTHBAIlUH OOYYEHHUS INKOJHHMUKOB. BEBICOKas CIOXHOCTH pPabOTBI C COBPEMEHHBIM LHGPOBBIM,
obecrieueHue ero paboTocrocoOHOCTH, HENOCTATOYHOCTH METOJMYECKOr0 OOECTeueHns — BCE 3TO
3a4acTyl0 BCTYIIACT B IPOTHBOPEYHE C HENOCTATOYHOCTHIO MHPOPMAIMOHHBIX M HHCTPYMEHTAIbHBIX
KOMIIETEHIHH nemarora. Paspermenne faHHOro KOH(IMKTa BO3MOXKHO B MPAKTHYECKOH AEATEIbHOCTH, B
Bbl- TIONHEHMHM JIEMOHCTPALIMOHHBIX M JabopaTopHBIX paboT, opraHuzanmuu JjJabopaTOpPHOTO
SKCHEPHUMEHTa, B OPTaHU3AlMA MPOCKTHOH U y4eOHO-UCCIIEHOBATENILCKON NeATENbHOCTH 00YJaloL#XCsl.
B mnpomecce skcnepuMmeHTaBHONH paboThl ydarmuecs IPUOOPETalOT ONBIT IIO3HAHUS pEeabHOCTH,
SBIIOUIMNCS Ba)XKHBIM 3TalloM (OpPMHpOBaHHS y HHX YOeXIeHHH, KOTOphIE, B CBOIO OYepelb,
COCTABJISIIOT OCHOBY HaYYHOI'O MUPOBO33peHUS. B TO e BpeMs oTpabaThIBaeTCsl METOJHKA MOCTAHOBKU
SKCIepuMeHTa. VIMEHHO IIOTOMY mpeAjaraeMbpie B HTaHHOM IOCOOMM YpOKH, JabopaTopHBIE M
IpaKkTHYeckue pabOTHl CHAOXEHBI METOOUYECKHM KOMMEHTapueM, MaTpuled Hams coOCTBEHHOrO
NpoeCCHOHANBEHOrO OMCKA, IS aAlTAIIMH MATEPHAIOB K YCIOBUAM KOHKPETHOTO 00pa30oBaTelIbHOTO
yupexJeHusl. TeMaTHKa paccMaTpHBaeMbIX SKCIEPHMEHTOB, KOJIMYECTBEHHBIX OUBITOB, COOTBETCTBYET
CTPYKTYpe IpHMEpHOH 06pa3oBaTeNbHOM mNporpaMMel 1o OHosorum, coxepkanuio @DenepaibHOrO
rocynapcTeeHHoro obpaszoparensHoro crapgapra (@I'OC) ocHoBHOro obmero o6pa3oBaHuUs.
[TocTaBiseMble B IIKOJBI COBpEMEHHBIE CpelCcTBa o0ydeHus, B paMKax IIpoekTa IeHTpa « Touka pocTay,
colepkaT Kak YXe H3BecTHOoe OoOOopy/loBaHMe, TaK W NpHHIMIOHAIbHO HOBoe. [Ipexne Bcero, arto
uudposeie maboparopuy ¢ HaGOpaMH JAaTYMKOB, MO3BOJIIIONIME IIPOBOAUTH HM3MEPEHHs (U3HYECKHX,
XHMHYECKHX, (H3HOJOIHYECKHX IapaMETPOB OKPYXAIOImEeH Cpeapl W OpraHW3MOB. B OCHOBY
00pa3oBaTebHON TMpOTrpaMMBI 3aJI0KE€HO NpHMeHeHue NHUGpOBBIX nabopartopuil. PaccMoTpesHble B
HOCOOHH OIBITHI MPOIUTH INHPOKYIO anmpoOaiio. MHOTONETHSS IpaKTHKa HCIIONB30BaHMA LU(PPOBBIX
nabopaTopruii W MHKPOCKOIMYECKOH TEXHHKHM B INKOJE IOKAa3ana, 4TO COBPEMEHHBIE TEXHUUYECCKHE
cpencrBa 0OydYeHHS HOBOTO IIOKOJICHHS MO3BOJLIIOT IOOHTHCS BBICOKOIO YPOBHS YCBOCHHS 3HAHHH,
(GOPMHUpPOBAHUS IIPAKTHYECKHX HABBHIKOB OHONOTMYECKHX MCCIENOBaHUM, yCTOWYMBOrO pocrta
MIO3HABATENFHOr0 HWHTEpeca IMKOJBLHHUKOB M, KaK CIEACTBHE BBICOKOrO YPOBHS Yy4eOHONH MOTHBALIMU.
Hacrosniee mocobue npu3BaHo MOMOYb IIEAroraM B peaiu3anuyn 06pa3oBaTe/IbHBIX IpOrpaMM o0IIero u
JIOTIOJIHATENIFHOTO  00pa3oBaHusi, B pa3pellleHHH BO3HUKAIONMX TPYIZHOCTEH mpH paboTe ¢
obopynoBanueM LeHTpa « Touka poctay.

Lens 1 3aga4H.

* peamdsallMi OCHOBHBIX 00ImeoOpa3oBaTeNbHBIX  IPOTPaMM 1O y4eOHBIM  IpeaMeTam
CCTCCTBCHHOHay‘{HOﬁ HanpaBJ€CHHOCTY, B TOM HYHCJIE€ B paMKax BHeypquoﬁ ACATCIIBHOCTH
obyuarommxcs;

e pa3paboTKa W pealu3alysa PasHOYPOBHEBAIX JOIONHHUTENFHEIX 00E00pa3oBaTENBHEIX TPOrPAMM
€CTECTBEHHOHAYYHOH HaNpaBIICHHOCTH, @ TaKXK€ HHBIX IPOrpaMM, B TOM YHCIEC B KaHHKYIAPHLIA
1 (530, (Vi

*  BOBJICUCHHUE YyUAIMUXCS ¥ IEarOTHIEeCKIX PAOOTHUKOB B IPOEKTHYIO ACITENLHOCTD;



*  OpraHH3aliis BHEYYeOHOH NeATENBHOCTH B KAHHMKYISAPHBIA IEpHOn, pa3paboTKa H peandsaris
COOTBETCTBYIOIIUX 00pa3OBaTeNbHBIX IIPOTpaMM, B TOM YHCIE [UIA Jiarepeif, OpraHH30BaHHBIX
06pa3oBaTeIbHBIMH OPraHU3aUAME B KAHUKYJIAPHBIA IEPHOL; '

* TOBBINCHHC NpPO(ECCHOHATBHOrO  MACTEPCTBA  IIEJArOTMYECKMX  paGOTHHMKOB  IIEHTpa,
PeaIM3yIOMUX OCHOBHBIC M IONOJIHUTENbHEIE 06meobpazoparenpHble nmporpamMmel. Co3nande LEHTpa
«Touka pocra» mpenmonaraeT pa3BUTHe 0oOpa3oBaTeNbHON WH(PACTPYKTYpPHI 06IIE06pa30BATENLHOMN
OpraHH3alluH, B TOM YHC/IE OCHANIEHHE 00meo6pa3oBaTebHON Oprann3anum;

* 00OpyHOBaHHWEM, CpEACTBAMH OOY4YeHHMs U BOCIHTAHHS [Uisl H3ydeHus (B TOM YHCIe
SKCICPHMEHTAIBHOIO)  IPEAMETOB, |KypcOB,  JUCIHIUIMH  (MOAYNEH)  eCTeCTBEHHOHAYYHOM
HarpaBJIeHHOCTH IIPH peajM3ali OCHQBHBIX 06IIe0oOpa3oBaTEIBHBIX IPOTPAMM M JONOIHHTEIBHEIX
001me06pasoBaTeNbHEIX MPOTpaMM, B TOM HHCJE JUIs PAacIIMpeHHs COJEP)KAHHS yUeOHBIX MPEAMETOB
«XuMuI», «bHoTOTHY;

* 00opyiOBaHHMEM, CpelicTBaMH 'OOydeHHsS H BOCIHTAHMSA JUid peald3allid  [pOTrpaMM
JOTIOTHUTENBHOTO 0OPa30BAHHS €CTECTBEHHOHAYYHOM HATIPABIISHHOCTENH;

*  KOMIBIOTEPHBIM ¥ HHEIM 0GopyzndBaHHeM. IIpodQHIBHEI KOMIUIEKT 060pYIOBAHUS MOXKET OBITh
BbIOpaH IUis 00Imeo0pa3oBaTeIbHBIX OpraHW3aldi{, HMEIOUIUX HA MOMEHT CO3JaHms meHTpa «Touxa
pocta» Habop cCpeAcTB OOyYeHHS H| BOCHATAHHS, NOKPHIBAIOIIMN CBOUMH (PYHKIMOHAIBHBIMH
BO3MOXHOCTAMH 0a30Bble IOTPEOHOCTH [P U3yYEHWH YUeOHEBIX NpeaMeToB «Xumusy u «Bromorusy.
llepedenb, MUHAMABHO HEOOXOMUMBIE DYHKIIMOHAILHLIE ¥ TEXHAYECKHE TPEOOBAHKSA U MUHUMAIBHOE
KOJIAYECTBO 06OPYNOBAHHS, PACXOJHBIX MATEPHANIOB, CPEACTE 00yJYEHHs H BOCIIHTAHHUS IS OCHAILECHUS
11eHTpoB «Touka pocTay, OIpenensIoTcs PErHOHANLHEIM KOOPIUHATOPOM C YUETOM MPHMEPHOTO IEPEUHS
060pyn0oBaHHs, PaCXOAHBIX MATEPHAIIOB, (CPEACTB 00YYEHHS ¥ BOCIIMTAHUS UL CO3AAHHS U 06eCIieyeHus
(QyHKIMOHMpPOBaHHS LEHTPOB 0Opa3OBaHs €CTECTBEHHOHAYYHOM HampaBaeHHOCTH «Touka pocTay B
0011e06pazoBaTENbHBIX OPraHH3allNAX, PACIONOKEHHBIX B CENBCKOH MECTHOCTH H MalbIX TOpOJaX.
[podunbHe KOMIUIEKT oGopymoBaHms; obecrieunBaeT HGEKTHBHOE TOCTIKEHHE 0OPA30BATENLHEIX
pe3ynbTaToB O0ydaloMUMUCS 110 nporp:aMMaM €CTECTBEHHOHAYYHOH HAIPaBIEHHOCTH, BO3MOXHOCTb
Yriay6a€HHOro M3y4eHHUs OTACIBHBIX IPEIMETOB, B TOM YHCIE JUis GOPMHPOBAHHS M306PETaTETECKOro,
KpEaTHBHOI'0, KPUTHYECKOI'0 MBIILJICHMS,| Pa3BUTHs QYHKIMOHAIBHOW I'PAaMOTHOCTH y O0YYarONmIMXCs, B
TOM YHCIE €CTECTBCHHOHAYYHOM M MAaT¢MaTHYECKOH. DKCIIEpHMEHT SIBISETCS MCTOYHHKOM 3HAHUH H
KpUTEpHEeM HX HCTHHHOCTH B Hayke. KoHIlenmmus coBpeMEHHOro oO0pa3oBaHMsS MOAPa3yMEBAET, UTO B
y4eOHOM 53KCIIEDHMEHTE BEAYIIYI0 pOIb HOJDKEH 3aHATh CAMOCTOATENBHBIN HCCIIeNOBATENHCKUMH
YUECHHUYECKHH OKCIepuMeHT. CoBpeMeHHBIE SKCIEPUMEHTANbHBIE HCCIIEMOBAHMS MO OMONOTHH YXKE
TPYAHO IPEACTaBUTH 6€3 HCIONB30BAHHS HE TOJNBKO aHATIOTOBBEIX, HO M IHMQPOBLIX HM3MEPHUTENHHEIX
npubopos. B ®enepansHoM rocynapcTseHHOM obpasoBatensHoM cranmapre (OI'OC) mponucano, yro
OIIHAUM M3 YHHBEDPCANBHBIX YYEOHBIX NEHCTBHH, NMpHOOpPETAEMBIX YUYAUIMMHCS MOKHO CTATH YMEHME
«IIPOBEJICHHUS OTIBITOB, IIPOCTBIX SKCIEPHMEHTAIBHEIX UCCIIEMOBAHHIMH, IIPSIMBIX ¥ KOCBEHHBIX H3MepeHHI
C HCITOTH30BAaHUEM AHAIOIOBBIX U IHQPOBEIX M3MEPHTENBHEIX IPUOOPOB». YueOHBIM IKCIEPHMEHT TIO
6rOIOTHH, IPOBOAMMEIE Ha TPaXHIMOHHOM 00OpY/IOBaHMH, Ge3 IpUMEHEHHS MQPPOBLIX I1abopaTopuii,
HE MOXXET IO3BONUTD B IIOJHOM MEPE PEIHHTH BCE 3aladll B COBPEMEHHOM IIKOIe. DTO CBA3AHO C PSIOM
IPHYHH; '

*  TPaIHIMOHHOE IIKOJIBHOE OOOpYHNOBaHHE ¥M3-3a OIPAHMYEHHS TEXHHYECKHX BO3MOXKHOCTEH He
IIO3BOJISIET IPOBOJUTH MHOTHE KOJIMYECTBEHHBIC HCCIIEIOBAHMS,

*  IUIMTENBHOCTD IPOBEAEHHS OMOI0} HIECKUX HCCIEAOBaHUI HE BCEria ®  COINAcyeTcs c
JUIHTENBHOCTEIO YUEOHBIX 3aHATHIA;

*  BO3MOXHOCTb IIPOBEAEHHS MHOTIHMX HCCICJOBAHUHM OrpPaHUYMBAETCS TPEOOBAHMIMH TEXHHKU
besonacHoct u np. Lubposas mnabopaTopust IONHOCTHIO MEHSET METOOMKY H COJEpIKaHHE
SKCHEPUMEHTAILHOM IeATeNIFHOCTH M pellaeT BhlIenepedMcieHnsle npobiaemsl. Illupoxuit coexrp
AAT4HKOB IO3BOJAIOT yYAIUMCS 3HAKOMMTECA C HapaMeTpaMH GHOJIOTHYECKOTO IKCIEPHMEHTA He
TOJIBKO Ha Ka49eCTBEHHOM, HO M Ha KojmdecTBeHHOM ypoBHe. [{nbposas naboparopus mo3BojseT BeCTH
JUIMTEIBHBIA OKCIIEPHMEHT JaXe B OCYTCTBHH 3KcnepnM¢HTaTopa, a 4Jacrora HX W3MEpEeHHUH
HEIOJIBJIACTHA YeJIOBEUSCKOMY BOCIPHATHIO. B mponecce GopMHpPOBaHHS 3KCIIEPUMEHTAIBHBIX YMEHH
YHeHHK 06y4aeTcst IPEICTaBIATh UHGOPMALHEIO 06 UCCIEOBAHMH B YETHIPEX BH/IAX:




* B BepOaJbHOM: OIMCEIBATH OKCIIEPUMEHT, CO3JaBaTh CIIOBECHYIO MOJENbh SKCIEPHMEHTa,
(UKCHpOBaTH BHUMAHHUE HA HU3MEPSIEMBIX BEIHUHHAX, TEPMAHOJIOTHH;

* B Ta0JMYHOM: 3aIIOJHATH TaOJHIE] JaHHBIX, JIEXANIMX B OCHOBE ITOCTPOEHHUS IPadhUKOB (IpU 3TOM
Y Y4YaIMXcs BO3HHKAET NEPBUYHOE NIPEACTaBICHUE O MacTabax BEIMYHH);

* B rpadU4ecKOM: CTPOUTH rpaduKH 0 TabIMYHEIM JAHHBIM, YTO JaéT BO3MOXHOCTE Iepe- XOaa K
BBIIBHOKECHHUIO THIIOTE3 O XapaKTepe 3aBHCHMOCTH MEX/Y BEIHYHHAMH (IIPH 3TOM YUUTENb [IOKA3BIBAET
IIPEUMYINECTBO B BU3YAIM3AIMH 3aBUCHMOCTEH MEXKTy BETMUAHAMHY, HATJIITHOCTh H MHOTOMEPHOCTD);

* B BHJEC MaTeMaTU4YECKUX YPABHEHHH: JaBaTh MaTeMaTHUECKOE ONHCAHHE B3aMMOCBS3H BETHYHH,
mareMaTHueckoe o0o0IIeHHe.

¢ (opMHEpoBaHHE HCCIENOBATENBCKUX YMEHHH YYAIlIXCs, KOTOPbIE BBIPAXKAIOTCSA B CIICHYIOIIHX
nercTBHsAX: 1. ompenenenue npo6neMsl; 2. MOCTAHOBKA HCCIIENOBATENECKOM 3amaum; 3. MIaHUPOBaHHE
pelienys 3a1ayuy; 4. IOCTPOEHHE MOJENEH; 5. BEIIBH)KEHHME THIIOTE3; 6. SKCIIEPHMEHTAIbHAS IPOBEpKa
THIOTE3; 7. aHaIM3 JAaHHBIX OKCIEpUMEHTOB wiM HabmoneHuil; 8. (opMysMpoBaHie BBIBOIOB.
ITocnemnwe romel y ydamuxcs HaOIMIOJaeTCS HHU3Kash MOTHBAIMS W3YYEHHS E€CTECTBEHHOHAYYHBIX
IHCLUMIUIMH M KaK CIEICTBHE NaJeHue KadecTBa oOpasoBanus. IlocTaBisgeMbie B IIKOJIBI COBPEMEHHBIE
cpenctea of0ydeHHs, B paMmkax IpoekTa «Touka pocrta», cComepKaT Kak yKe XOpOIIO H3BECTHOE
000pynoBaHHe, TaK ¥ IPHHIUIHATEHO HOBOE. DT0 NHQPPOBEIE JIAGOPaTOPHH H JATYMKOBHIE CHCTEMEL B
OCHOBY 00pa3oBaTEbHOM IPOrpaMMBbl 3alI0XKEHO IpHMeHeHWe UHQpOBEIX saboparopuii. TemaTuka
HPEJUIOXKEHHBIX OKCIIEPUMEHTOB, KOJIMYECTBEHHBIX ONBITOB, COOTBETCTBYET CTPYKTYpE IIPUMEPHOMH
00pa3oBaTebHOM INPOTpaMMBI IO  GHONOTHH, cofepXaHuio PeepanrbHOro TOCYyAapCTBEHHOTO
obpaszosarensHoro cragnapra (PI'OC) ocroBrOro ofimero ofpasosanma. PaccMoTpeHHBIE B HocOOHH
OIBITHI MPOIUIH IIHPOKYIO alpobaIriio. MHOroJIeTHs HpaKTHKa HCTIONB30BAHUS XUMHUECKHX TIPROOPOB,
LUl B mxome mokasaja, YTO COBPEMEHHBIE TEXHHYECKHME CPEJCTBA OOydYEeHHS HOBOTO IOKOJIEHHS
TIO3BOJIIOT  HOOMTBCA BLICOKOTO YPOBHSA YCBOGHHMS Y4eOHOIO Marepualia, yCTOHYHMBOIo pocTa
TNI03HABATEIHHOI'0 HHTEPECa IIKOIBHUKOB, T.€. IPEOAONETH T€ NPOGIEMBL, 0 KOTOPBIX TaKk MHOTO T'OBODAT,
KOrja pe4b 3aXOIHUT O COBPEMEHHOM IIKONBHOM OHONOrMYeckoM o0pa3zoBaHuHu. JJaHHOE METOAHYECKOE
nocobue afpecoBAHO YUYMTENAM OHONOTHM, KOTOPHIE PEANM3yIOT O6pazoBaTeNbHBIE MPOTPAMMEI C
HCIIOBE30BaHMEM 000pynoBanus « Touka poctay.
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[Tnanupyembie pe3ynbTaThl.

1) ¢opMupoBaHWe LEHHOCTHOTO OTHOIICHHMS K KMBOH NpupOmE, K COOCTBEHHOMY OpraHu3MYy;
IIOHUMaHHe POy GHONOTHHM B GOPMHUPOBAHHHK COBPEMEHHOM €CTECTBCHHOHAYYHOH KapTHHBI MUPa;

2) yMeHHE NPUMEHSATh CHCTEMY OMOJOIMUecKHMX 3HAHHMH: pacKpHIBATH CYUIHOCTh JKHBOIO, Ha3blBAaTh
OTNIMYMA OJKHBOIO OT HEXHBOTO, II€PEYHCIATh OCHOBHBIE  3aKOHOMEDHOCTH  OpraHU3allWH,
(GYHKIIMOHMPOBAHASA OOBEKTOB, SBICHUM, HPOLECCOB MXMBOW INPHUPOBI, 3BOIIOLMOHHOTO Pa3BUTHS
OpraHMYecKOT0 MHpa B €ro €OWHCTBE C HEXHBOH IPHPONOH; CHPOPMHUPOBAHHOCTH MPEICTABICHHH O
COBPEMEHHOU TEOPUH SBOJIOIMH X OCHOBHBIX CBHJETEIBCTBAX 3BOIOLHH,

3) BiameHMe OCHOBAMH IIOHATHHHOTO ammapara M HAay4HOTO sA3bIKa OHOJIOTMH: MCIONB30BaHHE
H3y4eHHBIX TEPMHUHOB, IIOHSATHH, TCOPHi, 3aKOHOB U 3aKOHOMEPHOCTEH UTa OOBACHEHHs HAOMONAEMBIX
Ouonoruyeckux oOBHEKTOB, ABJICHUH U IPOIECCOB;

4) 1oHHMAaHHE CIOCOOOB IIONYyYeHMS OMOJOTHYECKMX 3HAHHWH; HAJMYHE OIBITA HCIONb30BAHMS
METO/IOB OWOJIOTMH C IEIBI0 H3YUEHMsS JKUBBIX OOBEKTOB, OHOJOTMYECKMX SIBIEHHH M IIPOLECCOB:
HabJIIoIeHHe, ONMHMCaHKe, [MPOBEJCHUE HECTOXHBIX OHOJOTHYECKUX OIBITOB M OKCIIEPUMEHTOB, B TOM
YHCIIE ¢ HCIONB30BAaHUEM aHAJIOTOBBIX W I POBEIX TPHOOPOB ¥ HHCTPYMEHTOB;

5) yMeHHe XapaKTepH30BaTh OCHOBHEIE I'PYIIIB OPTAHU3MOB B CHCTEME OpPraHM4ecKoro Mupa (B TOM
uyciIe BHPYCH, OaKTEpHH, PACTEHHUS, TPUOHI, JXKMBOTHEIE): CTPOCHHUE, IIPOLIECCH KU3HENEATENBHOCTH, HX
IIPOUCXOXIEHHE, 3HAYSHUE B IPUPOJIE H KU3HH UEJIOBEKA,;

6) ymeHHe OOBSICHATH IOJIOXKEHHE YEJIOBEKAa B CHCTEME OPraHHYEeCKOr0 MHpPA, €10 IPOUCXOXKACHHE,
CXOACTBA M OTIMYHS YEJOBEKAa OT O KUBOTHBIX, XapaKTepHU30BaThb CTPOCHHE U  IIPOLIECCHI
KHU3HEIEATEIPHOCTH OpraHW3Ma YeJIOBeKa, €ro MPHCIIOCOONIEHHOCTh K pa3- JIMYHBIM 3KOJIOTHYECKUM
(bakropaM;

7) yMeHHEe OIHCHIBATh KJIETKH, TKAHW, OPraHbl, CHCTEMBl OPIaHOB M XapaKTEpH30BaTh BAXKHEHIIHE
OHOJOrHYecKUe MPOIECCHl B OpraHM3Max pPacTeHM, )KHBOTHRIX M YEJIOBEKa,

8) chopMHPOBAHHOCTH MPENCTABICHHUH O B3aUMOCBSI3H HACHEIOBAHHUS ITOTOMCTBOM IIPH3HAKOB OT
pPOIUTENBCKUX (GOpM ¢ OpraHu3alnueil’ KICTKM, HAIWYAEM B HeH XpOMOCOM Kak HocuTelel
HacleNCTBEHHONM nHpopManyn, 06 OCHOBHBIX 3aKOHOMEPHOCTSAX HACIEeI0BAHUS IIPU3HAKOB;

9) chopmEpoBaHHOCTE NpeACTaBIeHHH 006 OCHOBHBEIX (AKTOpax OKpYXKarolled Cpeipl, BX PONTH B
XKHU3HEIESTENHHOCTH M 3BOJIIOIUH OPraHM3MOB; IIPelICTaBlieHHe 00 aHTPOIIOTSHHOM (paxkTope;

10) cdopMHpOBaHHOCT INpEACTABICHHH 00 3KOCHCTEMaxX M 3HAYeHWH OuopasHooOpasus; o
ITI00AIBHBIX SKONOTHYECKHX IpobiieMax, CTOSAIIMX NEepe]l YEIIOBEYECTBOM U CIIOCO0aX HX MPEOIOICHUS;

11) ymenme pemars ydeOHBIE 3anadd OHMOJIOTHYECKOTO CONEPXKAHHS, B TOM YUHCJIE BBIIBIATH
IPUYMHHO-CIIEAICTBEHHEIE CBS3M, HPOBOIUTH pacuéThl, HENATh BBIBOJRI Ha OCHOBAHWH MOTYYEHHBIX
pe3yJBTaTOB; ;

12) ymenHne co3naBaTk M NPUMEHSTH CJIOBECHBIE U rpaduyecKie MOAENH IUIL OOBACHEHHUS CTPOSHHUS
*UBBIX CUCTEM, SBICHUH U IPOIIECCOB XXUBOM MPUPOIIEL;

13) nonMManHHe BKJIAA POCCHMCKAX ¥ 3apyOeKHBIX YUSHBIX B pA3BHTHE GHONOTHYECKHX HAYK;

14) Brnasenve HaBbIKaMHU paGoThl ¢ MH{pOPMaIHEll GHOIOTHYECKOTO CONEPKAHMS, TIPEACTABICHHON B
pasHOM ¢opMme (B BHAE TeKCTa, TaONMYHBIX JAHHBIX, CXeM, TIpadHKOB, JUarpaMM, MOJeEINei,
H300pakeHHH ), KPHTHYECKOI0 aHaIu3a HHPOPMAIUH U OLIEHKH €€ JOCTOBEPHOCTH;



15) ymeHue niiaeupoBaTh MO PYKO
HIPOEKTHYIO pabory B objacTH OHOJIO
THIIOTE3y, CTaBUTH 3a1auM, BEIOUPAThH

;OIICTBOM HAacTaBHHKA W INPOBOJUTH y4eOHOE HCCIICNOBAHUE WU
WH; C y4EeTOM HAMEYECHHOH uenw (opmynupoBats mpobiemy,
€KBaTHBIE METOJIbI JUISl UX peHIeHus, GOpMYIHpPOBaTh BHIBOHI,

IyONUYHO NPEACTABIATE IIOJIyYeHHEIE pE3YIIBTATHI,
16) ymeHne HHTErpUpOBAaTH OHONOTHHECKHE 3HAHHS CO 3HAHMAMHM JPYTHX YUeOHEIX IIpeMETOB;
17) chopMHUPOBAaHHOCTH OCHOB JIKOJIOIMYECKON IPaMOTHOCTH: OCO3HAHHE HEOOXOMHUMOCTH JIeHCTBHMI

IO COXpaHeHHIO OHOopa3zHOOOpasus u

‘OXpaHe NPUPOJHBIX DKOCHCTEM, COXPAHCHHIO M YKPEILIEHHIO

310pOBEsI 4YCJIOBEKA, YMCHHE BBI6I/IpaTB LCJICBBIC YCTAaHOBKH B CBOHX JeHCTBUSX H INOCTYIIKax II0

OTHOLICHHIO K )KHBOH IIPHPOJIE, CBOEMY

SAOPOBBIO H 3JOPOBBIO OKPYIKAIOIITHUX

18) ymeHme wucmonp30BaTh NPHOOpPETEHHBIE 3HAHWS W HABBIKH JUIS 37I0POBOTO 00pasa >KU3HH,
cOalaHCUPOBAaHHOIO IHTAHUA | (pq'gnqecxoﬁ aKTUBHOCTH, HEMpPUATHE BPEIHBIX NPHUBBMUEK |

3aBHCHMOCTEH; YMEHHUE IIPOTHUBOJCHCTB

P

19) oBnameHme IpHeMaMH OKa3aH

BaThb JDKCHAYYHBIM MaHHITYJIAITHAAM B obnacTu 300POBBA;
Ml nepBoﬁ IIOMOIIMHA 4Y€JIOBEKY, BBIpallMBaHHA KYJIBTYPHBIX

pacTeHH ¥ yxo4a 3a JOMaIlTHUMH XHBATHBIMH.
Tpebosanus K pe3ynbTaTaM OCBOESHHS Kypca OHONOIMA B OCHOBHOM IIKOJIE OINpPEAENSIOTCS
KIIOYEBEIMM  3a7adaMH oOImero oOpa3oBaHMs, OTPaXAIOIIMMH HHIHBHAYaJIbHBIC, OOIIECTBEHHBIE U

TOCYIapCTBEHHBIE IIOTPEOHOCTH,
PE3YJIBTATHl OCBOEHHUS NIpeIMETA.

n

BKIFOYAIOT JHUYHOCTHBIC, MCTAlIpCIAMCTHBRIE H IpEIMETHBIC

JIMYHOCTHRIMH pe3yabTaTaMy H3y4CHHA NTpeaMeTa buosnorus sBasmioTCS CICAYIOIHUE YMCHUA!

Oco3HaBarh €IMHCTBO M LENOCTHO
00BACHUMOCTH Ha OCHOBE JIOCTHIXEHUMA

CTh OKPYXAIOIEro MHpa, BO3MOXHOCTH €r0 O3HABACMOCTH H
HayKH.

ITocTenenHo BEICTpauBaTh COOCTBEHHOE IEJIOCTHOE MUPOBO33PEHHE.
OcosHaBath MOTPeOHOCTE H TOTOBHOCTH K €amMOOOpa3oBaHMIO, B TOM YHCIE H B paMKax
CaMOCTOSATENBHOM IEITEIHHOCTH BHE TIKOJIBL.

OlleHHBaTh JKH3HEHHBIE CHUTYallHH
3J0POBBL.

yC TOYKHM 3peHHs Oe30IIacHOrO 00pasa XHM3HH U COXPaHEHHS

OuennBaTh S5KOTOrHYECKUH PHCK B3aUMOOTHOLIEHHH YENOBEKA U IIPAPOIBL.
PopMHpPOBaTH IKOJOTHIECKOE MBINUICHHE: YMEHWE OIEHHBATh CBOIO JESTEISHOCTH W TOCTYIKA
APYTHX JIFOAEH C TOYKH 3PEHHS COXPaHEHHs OKpY)Xalollel cpefbl — rapadTa JKH3HM H OGJIaromoiydms

noznel Ha 3eMIle.
Cpedcmgom pazeumus JUYHOCTHE
IIPOJlYKTUBHEIE 3a/JaHHs YIeOHHKOB.
MeranpenMETHEIME  pe3yibTaTaM
YHUBEPCANBHBIX Y4eOHBIX neicTauii (Y
Pezynamuenvie YVII:
CaMoCTOATENEHO OOHAPYXKUBATH U

Pe3yNIbTaTOB CIIy)KHT Y4YEeOHBI MaTepHal, M IIPEXKIE BCETO

|
|
- H3yYeHHd buonorus

J0.

Kypca ABsgeTcss  GOPMHpPOBAHHE

jOpMy.TII/IpOBaTB y4ebHyI0 mpobieMy, ONpenesiTh Helb yIeOHOH

NeATEILHOCTH, BEIOMPATE TEMY IIPOEKTa.
Beuisurats BepcHM pemeHHMs IpoGIEMBI, OCO3HABaTh KOHEYHBIH pe3ylbTaT, BHIOWpAaTh W3
IPEIOKEHHBIX H HCKATh CAMOCTOATEIRHO CPEICTBA JOCTHKEHH LIETIH.
CocTaBnsaTs (WHIMBHAYAILHO HIIH B fp&nne) IUIaH pelleHus poOIeMbl (BBITOIHEHHUS TIPOEKTA).
PaGotas 1o 1any, cBepATE CBOM NEHMCTBUS C LENBIO U, IpH HEOOXOTUMOCTH, HCIPABIATE OIIMOKM

CaMOCTOSTENHHO.
B nuajnore ¢ yauTeneM COBEPIIEHCTB
Cpeocmeom opmuposanus peryns
STale HU3y4EeHHs HOBOTO MarepHaia
(y4ebHbIX ycmexoB).
Ilosnasamenvnsie YYII:
AHanu3UpOBaTh, CPaBHHUBATH, KJIa(
HPHYUHEL ¥ CJICICTBHUS [IPOCTHIX BJIEHH
OcCyIecTBISTh CpaBHEHHE, CEpHAIy

OBaTh CAMOCTOATEIBHO BEIPAOOTAHHBIE KPHTCPHH OLIEHKH.
THBHEIX Y V]I ciyxaT TexHOJOrus IpoGieMHOro AMagora Ha
W TEXHOJOIMA OLEHHBaHHUS 0Opa3oBaTeBHBIX JOCTHIKCHUM

cuduupoBath ¥ 0000WIAT (aKTBl W SBICHHS. BBIIBIATDH
H.

t

KpUTEPHH IS

YKa3aHHBIX  JIOTHYECKHX

|
10 U KIIACCHQUKAIMIO, CAMOCTOATENLHO BBHIOHpas OCHOBAHHA H
omepaiMf; CTPOMTb KIACCH(PHKAIMIO Ha OCHOBE

JHXOTOMUYECKOTO JIeTIeHHs (Ha OCHOBE OTPHIIAHHMS).



CTpOHUTH JIOTHYECKOE PacCyKAEHHE, BKIIFOYAIOIIEe YCTaHOBIEHUE IPHYNHHO-CIIECTBEHHBIX CBS3EH.

Co3ziaBaTh CXeMaTHYECKHAE MOJICITH C BELIEJICHHEM CYILECTBEHHBIX XapaKTEpHCTUK OOBEKTA.

CoCTaBIATh TE3WCHl, Pa3IHYHBIE BHIOBI IUIAHOB (IPOCTBIX, CJIOXHBIX U T.I.). IIpeoOpazoBriBaTh
HH(OpMaNMIO M3 OJHOTO BHJA B APYroH (Tabiauily B TEKCT H IP.).

BerauTeIBaTH BCE YPOBHH TEKCTOBOM I;IH(bOpMaIII/II/I. .

VMETh OIpeneNniTh BO3MOXHBIE HCTOYHHKH HEOOXOIHMMBIX CBEACHMH, IPOM3BOJUTL IOMCK
HHQPOPMAIIUH, aHATH3UPOBATH U OLIEHUBATH €€ JIOCTOBEPHOCTb.

Cpedcmeom opmuposanus no3HaBATENBHBIX Y Y] cimyxur y4ueOHBIM MaTepHasi, U IpexkAe BCEro
IpOAYKTHBHEIE 3a/1aHus y4eOHUKa, HalleJeHHbIC Ha! '

— OCO3HaHUE POJIU KU3HU;

— paccMOTpeHue OHOJIOTHUECKUX MPOLIECCOB B Pa3BUTHH; .

— HCIONB30BaHNue OHOJOIHYECKHX 3HAHUH B OBITY; .

— OOBSCHSTH MUP C TOUKH 3PEHUS] OUONIOTHH. ,

Kommynuxamugnvie YYII: »

CaMOCTOATEIPHO OpraHU30BHIBATE yueOHOE manmoneﬁcmqé B rpymnne (onpenensTh oblnue e,
pacIpesienaTh pojd, JOTOBAPHBATECS APYT C APYTOM H T.A.). |

Cpeocmeom Gpopmuposanisi KOMMYRUKATUBHEIX Y Y]] cimyxaT TexHonorus npobiIeMHOro auajiora
(moOy>xmarouwii ¥ MONBOMAINMM JNHANOT) M oOpraHu3amus paboTel B MalbIX TIpynmax, a Takxke
HCIIOJIb30BaHHE HA YPOKax 3JIEMEHTOB TéxHONOTHH POAYKTHBHOTO YTECHHSL.

IIpexMeTHBIMU pe3ybTaTaMi H3ydYeHHS Npeamera buosorus 5-9 Kimacchl SBISAIOTCS CIEAYIOLIUE
yMEHWUS:

OCO3HAHUE PONU HCUSHU!

— OTNpEJIeNSATE POJIb B IIPUPOJIE PA3TMUHBIX TPYII OPTaHU3MOB;

— OOBACHATE POJIb JKUBBIX OPTaHU3MOB B KPYTOBOPOTE BEIIECTB SKOCHCTEMBI.

paccmompenue BUONOZUYECKUX NPOYECCO8 8 PA3GUMUL!

— IIPHBOJIKTD IPUMEPB] IPHCIIOCOGIICH I OPraHU3MOB K CpeaE 0GUTaHUs i OOBACHATD MX 3HAUCHHE,

— HAXOIWTh YepThl, CBHICTEILCTBYIOIKE 00 YCIOKHCHHH' XUBBIX OPraHW3MOB TI0 CPaBHCHHIO C
NpEeIKaMu, ¥ 1aBaTh UM OOBICHEHHE;,

— OOBACHSTH IPUCIOCOGTIEHMS Ha PA3HbIX CTANHSX KU3HEHHBIX IMKIIOB.

UCHONbL308AHUE ODUONO2UYECKUX SHAHUL 8 Dbimy:

— 0OBACHATH 3HaUSHHE KHBBIX OPTaHU3MOB B JXH3HH H X034HCTBE UeIOBeKa.

00BACHAMb MUD C MOYKU 3peHUs buonozuU.

~ NIEPEYUCIISATh OTIHYUTEIBHBIE CBOMCTBA XKHBOTO; .

— pazmuuaTth (o TabimIe) OCHOBHBIE TPYIIBI JKHUBBIX OPraHU3MOB (Oaktepuu: Oe3bsiAepHBIE.
afepHble; TpUObI, PacTeHHs, XMBOTHBIE) M OCHOBHBIE TPYINBl pacTeHHil (BOAOPOCIM, MXM, XBOIIH,
TUIAYHBL, TIAMIOPOTHHUKH, FOJIOCEMEHHBIE U LIBETKOBbBIE); 3

— OTIPENeNATh OCHOBHEIE OPTaHbl PACTEHMH (JaCTH KIETKHM); | '

— OHHMATh CMBIC] OHOJIOTHYECKMX TEPMHHOB; ;

— XapaKTepu3oBaTh METOIBl Omonprudeckodl Haykn (H4OMOLEHME, CPABHEHHE, OKCIIEPHMEHT.
U3MEPEHUE) ¥ UX POJIb B IO3HAHNY JKUBOH IPHPOJIBI; :

— IPOBOAUTL OUONIOTHYECKHE OMBITHI M HKCIEPUMEHTHI U OOBICHITH UX PE3YIbTAThl, [OJIL30OBATHCS
YBEIHYHTEIBHBIMA IpHOOpaMH M HMETh 3JIeMEHTApHblE HABBIKM IPUTOTOBJIEHUS H H3YUCHUS
npenapaTos.

No Tema ypoka |

n/n ' '

1 bronorus- Hayka 0 XuBO# Ipupoze ¥

2 MeToap! M3YICHHA IPHPOIEL i

3 CTpoeHue ¥ IpaBHIa paboTHl C MHKPOCKOTIOM Muxpockor cBeToBoM

4 Pasnoobpazue xupoit mpupoxrl. [lapcrea xuBoi
IPUPOABL !

5 Cpena obuTaHUI. DKOIOTHYECKUE [udporas mabopaTopuss 1O  3KOJOIUU
(axTopsr (maT9MK  OCBEMIEHHOCTH, BIAXHOCTH H




TeMIlepatTyphl)

6 Cpena obutanus (BojHas, HA3eMHO-BO3/{yIITHAS) i
7 Cpena obuTanys (OYBEHHAs], OpraHU3MeHHAs) ,
8 YTo TaKoe XKHBOH OpraHu3M ‘
9 Crpoenue ) Muxpockpn 1HdppOBOM, MUKPOTIPEIAPATEI
10 | Xumudgeckuii coCTaB KIETKH - [{udporag nabopatopus
11 | XXu3HenesTebHOCTD KIIETKH MHuKpOCKDI IIHDPOBOH, MEKPOLPEIAPATHI
12 | Tkanu pacteHuit MHEKpPOCKOI (P POBOH, MEKPOIPETIApaThl
13 | Tkanw XUBOTHBIX MiuxkpockQn U} poBoi, MUKpoTIperapaThl
14 | Opraust udposag ndboparopus
15 | Cucrembl opraHoB HBOTHBIX |
16 | Opranmsm — Guosoruyeckas
cHcTeMa
17 | O6ob6maromuii ypok no teme «CtpoeHue
OpraHu3May
18 | Kak pa3BuBanace XHU3HE Ha 3emiie. .
19 | Crpoenne H XXH3HEAEATSIFHOCTD DaKTepHii. Pacemotp SHH;C GaxTepuil Ha TOTOBBIX
MHKpOIpenaparax ¢ HCIOJb30BaHHE
MHKpPOCKO[Ia
20 | baxTepun B pupoje M XKHU3HA YEIOBEKA. f
21 | I'pu6s1. OOmas xapakTepHCTHKA. Wsyyats TIIECHEBBIE rpudsI o
) MHKpPOCKOJIOM IIpH MaJIOM YBEJIHUEHUMW Ha
TOTOBBIX |MHKpOIpenaparax. JJIEeKTPOHHBIE
TaOJIMIIB] ¥ TITaKaTHL
22 | Muoroofpa3sue U 3HaYCHHE I'oToBUTH MUKpOIIpenapar KYJbTYphl
rpubos. JlabopaTopHasi paGora Ne 7 Ipoxoked,  ONeKTpoHHble — TabmMuel U
«J{posroxu» TUTAKATHL.
23 | lapcTBO pacTeHHH. i
24 | Bomopocmu. O0mias XxapaKTepUCTHKA. MuKpOcKQH IHGbPOBOH, MHKPONPENapaTHl
(OnnOKNETOUHAS BOJIOPOC.Tb
) xnamunoMoHana). Hudposas naboparopus
25 | Muoroo6pasue BOIopoCIIeH.
26 | Jlmmaiiauku
27 | Mxu Muxpockon adpoBOH, MHKpOIpenaparsl
(CharayM KIeTOYHOE CTPOCHHE)
28 | Ilanoporauxoobpa3usie. [lnaynsl. XBomu. Pabora ¢ rep(?apHHM MaTepHanoM
IManopoTHHUKH. ) ‘
29 | ['onoceMeHHBIE pacTEHHUS. Pabora ¢ iepGapHEIM MaTepHAIOM
30 | IlokpeitoceMennsle (I]BETKOBEIE) pacTEHHUS '

"
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