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IosicHUTEIbHAA 3amHCKA %
Paboyas mporpamma 1o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs COCTABJIECHA HA OCHOBE MOJIOKEHUH | TpeOOBAaHUH K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBl, MPeACTaBIeHHbIX B DeepabHOM roCyAapCcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOIO 0011ero o0pa3oBaHus,
YTBEP)KICHHOTO MpuKa3zoM MuHucrepcTBa oopazoBanus u Hayku PO Ne 287 ot 31.05.2021, ¢ yuerom [IpumepHoii mporpamMmMel Bociutanusi, OCHOBHOM
obpazoBarenbHol porpammbel MOV T'ne6oBckoit Ol ocHOBHOTO 00111€TO 00pa30BaHMs B COOTBETCTBHH C
- [onosxennem o paboueit mporpamme yae6Horo npeamera, kypca MOY I'mebosckas OLL SIMP
Y OPUEHTHUPOBAHA HAa peaM3alMIO B IEHTPE 00pa30BaHUsl €CTECTBEHHOHAYYHOM M TEXHOJOTHYeCcKo HampasiieHHOcTel «Touka poctay,
CO3JaHHOTO Ha 0a3e MIKOJbI C LEJIbI0 Pa3BUTHUS Yy OOYYAIOIIUXCS ECTECTBEHHOHAay4YHOM, MaTeMaTH4eCKOW, WH(OPMAIMOHHOM
IPaMOTHOCTH, (HOPMHPOBAHUS KPUTUYECKOTO W KPEATUBHOTO MBINUICHUS, COBEPIICHCTBOBAHUS HABBIKOB ECTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKOM HAMPABIEHHOCTH, a TAKKE ISl MPAKTUYECKON OTPa0OTKH y4eOHOTO MaTeprasa Mo yueOHbIM MpeaMeTaM XUMHUS.

Ha 6a3ze wnentpa «Touka poctra» oOecrneunBaercs peanu3anus o00pa30BaTENbHBIX MPOTpaMM E€CTECTBEHHOHAYYHOM W
TEXHOJIOTUYECKOI HaIpaBJIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C TPEOOBAHHUIMH 3aKOHOJATENbCTBA B cpepe 0Opa3oBaHUs U C
yaéroM pekomeHgamnuii DexeparpbHOro omeparopa ydeOHOro mpemmera «Xumus». OOpa3oBaTellbHAass MTPOrpaMMa TO3BOJISET
WHTETPUPOBATh pealiu3yeMble 3/1€Ch MOAXOJbI, CTPYKTYpPY M COJIEp)KaHWE MpU OpraHu3anuu oO0ydyeHuss XuMuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e J1000ro M3 JOCTYNHBIX ydeOHO-MeToauyeckux komiuiekcoB (YMK). Hcnonb3oBanue ob6opynoBaHus eHTpa
«Touka pocTa» mO3BOJISIET CO34ATh YCIOBHS:

* ISl pACIIMPEHUS COACPIKAHUS MKOIHHOTO XHMHYECKOTO 00pa30BaHus;

* JIJIs IOBBILLIEHUS IO3HABATENIbHON aKTUBHOCTH O0YUaIOIIMXCS B €CTECTBEHHOHAYYHOU 00JIacTH;

* JUIsl pa3BUTUSA JIMYHOCTH peOeHKa B IMpoiecce OOy4YeHHs XUMHUHU, €ro CHocoOHocTel, (OpMUpOBaHUS M YIOBIETBOPEHUS
COIIMAIbHO 3HAYMMBbIX HHTEPECOB U MOTPEOHOCTE;

JJ1s1 pabOThl ¢ OJAapEHHBIMU IIKOJbHUKAMH, OPTaHU3allMU MX Pa3BUTHUS B Pa3jM4HbIX 00JacTsAX oOpa3zoBaTelbHOM, TBOPUYECKOI
NEATEIIbHOCTH.

[Tpumensiss nudposbie 1adOpaTopud HA ypPOKaX XHMHH, YYalllHEeCs CMOTYT BBIMIOJHUThH MHOXXECTBO JIA0OPATOPHBIX padoOT H
AKCIEPUMEHTOB IO MIPOrPaAMME OCHOBHOM IIKOJIBI.
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KpaTrkoe onucanuve nmoaxoJa0B K CTPYKTYPHUPOBAHUIO MATEPHUAJIOB
B oopazoseamenvnoit npozpamme (OIl) npedcmasnenst ciedyroujue pazoenvl:
1 .Metoapl u3y4eHus BEIECTB U XUMUYECKUX SIBJICHUH. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .
2 . IlepBoHayanbHble XUMUYECKHE MOHATHUS . 3 . PacTBOphl. 4.OCHOBHBIEC KJIaCChl HEOPTaHUYECKUX COCIUHEHUU. 5. Teopust 3IEeKTPOJIUTHIECKON
aucconuanuu. 6. XuMuueckrue peakiuu. 7. XUMHYECKUe dJIEMEHTHI (CBOMCTBA METAIIOB, HEMETAJIOB M KX COCTUHEHHU ).

B ocHOBY BbIZIeNICHUSI TaKUX PA3/CIIOB 3AJI0KEH XUMHUYECKHM IKCIIEPUMEHT, TPAAWIIMOHHAS CUCTeMa M3ydeHus XxuMmuu. OCHOBHOU (opmoii
y4eOHOU JEATeTbHOCTH SIBIISIETCS XUMHUYECKH JKCIEPUMEHT, NMPOBOAMMEBIN B BHJE JA0OPATOPHBIX, MPAKTUYECKUX pPadOT U JIEMOHCTpAITUil.
JIeMOHCTpaLlMOHHBIA HSKCIEPUMEHT IPOBOJAUTCS B TOM Cllydyae, €Cld OH ONAaceH JJIsl BBINOJHEHHUS Yy4YallUMHCS WU HMEIOIIMcS Mpuodop
MPEACTABJICH B €IMHCTBEHHOM IK3EMILISPE.

Jst u3ydeHus npeameTa « XUMHUsD» Ha ITane OCHOBHOTO 001ero oopasoBanus orpoaurcsa 140 yacos: 8 xnacc - 70 gacos; 9 knmacc —70 gacos.

Jlannast oOpa3oBaTelbHas TporpamMma OOECIeYMBAeT YCBOCHHE YYAIIMMHKCS BaXXHEHIINX XUMHUYECKHX 3aKOHOB, TECOPUH U TIOHATHUI;
dbopMupyeT HpelCTaBICHUE O POJM XMMHUHM B OKPY’XKAlOUIeM MHUpPE M >KM3HU dYenoBeka. [Ipu 3TOM OCHOBHOE BHHUMaHUE YJIENSETCS CYIIHOCTH
XUMHUYECKUX PEAKLUNA U METOJIaM UX OCYILECTBICHUSI.

OnHUM M3 OCHOBHBIX IPHHIMIOB MOCTPOCHHUS MPOrPAMMSBI SBISETCA MPUHIUI JOCTYITHOCTH . DKCIEPUMEHTAIBHBIC JTAaHHBIE, MTOJYYEHHBIE
YYAIIUMUCS TPU BBIMOTHEHUU KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIIOT YYAIIUMCS CaMOCTOSITENIBHO JI€JaTh BBIBOJIBI, BBISIBJISTH 3aKOHOMEPHOCTH.
[Tonxonpl, 3a70KEHHBIE B COAECpkKAHUE MPOrPaMMBbI Kypca, CO3/1al0T HE0OXOJUMbIE YCIOBUS Uil CUCTEMHOIO YCBOSHUS YYalllUMUCS OCHOB HayKH,
I 0O€CTIeYeHHsI PA3BUBAIOIIETO U BOCITUTHIBAIOIIETO BO3ACHCTBHSI O0YUISHHS Ha TUYHOCTh Y4aIlerocs.

dopmupyemble 3HaHUS JTOJKHBI CTaTh OCHOBOM CUCTEMbI YOEXKIEHUH IKOJbHUKA, [IEHTPAIBHBIM SIIPOM €r0 HAyYHOT'O MUPOBO33PEHUSI.

Onucanue marepuajibHO-TeXHH4YECKOU 0a3bl HeHTpa « Touka pocray,
HCIOJIB3YEMOr0 UISl peajin3aiMuoopasoBaTe/IbHbIX IPOrpaMM B paMKax NpenogaBaHus XUMHUH

Lugposaa (komnviomepuasn) nadopamopus (LIJI), TporpaMMHO-ANIAPATHBIA KOMILJIEKC, TaTYMKOBAas CHCTeMa — KOMIUIEKT Y4eOHOTro
0o0opynoBaHus, BKIIOYAIOMINM U3MEPHUTENbHBIN 0JI0K, HHTep(delc KOTOPOro Mo3BOJISET 00ECeunuBaTh CBSI3b C MEPCOHATBHBIM KOMIIBIOTEPOM, U
HA0Op AATYMKOB, PETUCTPUPYIOUINX 3HAYEHUS PA3IHUHBIX (PU3MUECKUX BEINYHH.

damuux memnepamypvl n1amuHO6blll — IPOCTON U HAAEKHBIM NAaTUUK, NIPEJHA3HAYECH U1 U3MEPEHHUs TEMIIEPATYPhl B BOAHBIX PACTBOPAx U B
ra3oBbIX cpeaax. meeT paznuunbiii guana3zoH usMepenuit ot —40 no +180 C. TexHuyeckne XapakKTEPUCTUKHU TaTYUKa YKa3aHbl B MHCTPYKIIMU 110
JKCIUTyaTanuu. Jamuux memnepamypsl mepmonaphulii NpeaHazHaded as usmepenus remneparyp 10 900 oC. Mcnonb3yercs npu BBIIOJIHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIlepaTyp IIaMEHH, IaBJICHUS U Pa3IoKEHUS BEIIECTB.

Hdamuux onmuueckoit naomuocmu (Konopumemp) — TpEAHA3HAYEH JUIsL U3MEPEHHUs] OINTHUYECKOW IUIOTHOCTH OKpALICHHBIX pPAaCTBOPOB.
Hcnonp3yercs npu uzydeHuu teM «PactBopbi», «CKOPOCTh XUMUYECKUX PEAKIUii», ONpeAeIeHUN KOHIICHTPAIIMN OKPAIIEHHBIX HOHOB.

Jamyuxk pH mnpenHazHadeH Uisi MU3MEpPEHHs] BOJOpOAHOro mokaszarens (pH) BOAHBIX pPacTBOPOB B Pa3IMYHBIX HCCIEJOBAHHIX OOBEKTOB
OKpY>KaloIle Cpeibl.

Jlamyuk 31eKkmponpoeooHocmu NpeJHA3HAUYEH JUI1 U3MEPEHMS YIEIbHON AJIEKTPONPOBOJIHOCTH JKUIKOCTEH, B TOM YHCIE U BOAHBIX PacTBOPOB
BenlecTB. [IpumeHsieTcs npu U3y4eHUn TEOPUH JIEKTPOIUTUYECKON TMCCOLMALINY, XapaKTEPUCTUK BOAHBIX PAaCTBOPOB
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Jlamyuk x10puod-uonoe MCNoib3yeTcsl i1 KOJIWYECTBEHHOTO OIMpEeNIeleHHs COJIepKaHus HOHOB XJIOpAa B BOAHBIX PacTBOpax, MOYBE, MPOAYKTaX
nutanusa. K matunky mojkimrodaercs MoHoceneKTuBHbBIN dnekTpona (MCD) (pabouunii 31eKTpoM), MOTSHIHAT KOTOPOTO 3aBHCHT OT KOHIIEHTPAIUU
OTpeIesIEMOTO MOHA, B JaHHOM ciydae oT KoHneHTpanuu annoHoB Cl. [Torenmman MCD onpenensitoT OTHOCUTENBHO JICKTPOJia CPAaBHEHHS, KaK
MPABUJIIO, XJIOPCEPEOPSIHOTO.

Jlamyuk Humpam-uonoé TIpeHAa3HAuYEH Jisi KOJIWYECTBEHHOI'O OINpEAENICHUS HUTPATOB B Pa3IMUHBIX OOBEKTaX OKpYKaloUleill cpenbl: BOJIE,
OBOIIAaX, (hpyKTax, KOJIOACHBIX U3ACTUSAX U T. 1.

Mukpockon yugposoii npeHa3HaueH IS U3y4eHUS! POPMBI KPUCTAIIIIOB U HAOIIOEHHS 32 POCTOM KPUCTAJLIOB.

Annapam 0na npogedenun xumuueckux peaxyuii (AIIXP) npenqHazHayeH Ui NOJyYEHUS U JEMOHCTPALUKA CBOMCTB TOKCHUUYHBIX MAapOB U Ta30B .
OTH BeleCTBAa TOJNYYalOTCAd B KoJOe-peakTope, W MpU HarpeBaHuW (Wi 0Oe3 HarpeBaHHUs) ra3000pa3HbIe BEIIECTBA IPOXOAAT Uepe3
MOTJIOTUTENbHBIE EMKOCTH (HACaJIKH) C PACTBOPAMH PEareHTOB, BCTYMAIOT C HUMH B peakinio. M30bITOK ra3a MOTJIOoMAETCs KUAKUMH U TBEPABIMU
peareHTamu, a Tak’kKe aKTUBUPOBAHHBIM YIJIEM. AMMapaT Yalie BCero UCIOIb3YIOT AJIs MOJYUYEHUs U JJEeMOHCTPALMK CBOMCTB XJI0pa, CEPOBOIOPO/A.
Ilpubop ona demoncmpayuu 3a6UcCUMOCIU  CKOPOCMU XUMUYECKUX PEAKUUll om paznuyHslX (YaKmopoe WUCTOIb3YIOT PU U3YYECHUU TEMBbI
«CKOpOCTh XUMHUYECKOW peakiuu» U TerioBoro 3¢ dexra xumudecknx peakmuii. [Ipubop maér BO3ZMOXKHOCTH IKCHEPUMEHTAIBHO HCCIEAOBATh
BIIUSTHUE HA CKOPOCTh XMMHYECKHX PEaKIUi CIeHYIOMMX (PaKTOPOB: MPHPOABI PEArUPYIONINX BEIIECTB, KOHIEHTPAIIMA PEarupyrIIUX BEUIECTB,
IUIOLIA/IM TPAHULIBI pa3jena ¢a3 B T€TEPOreHHbIX cUCTeMax (MIOBEPXHOCTH CONMPUKOCHOBEHUS MEXAY PearupyroluMu BeIIeCTBaMH ), TEMIIEPATYPHI,
KaTaJn3aropa, "HruouTopa.

Iunemka-0ozamop — npucnocoOJeHNe, HCIONb3yeMOe B Ja0OpaTOpUM AJisi OTMEPUBAHUSA OMpeneia€HHOro o0béMa kuakocTu. [lumerku
BBIMTYCKAIOTCSI TIEPEMEHHOTO U TMOCTOSHHOTO 00BhEMa. B KOMIUIEKTBI 00OpYIOBaHHS ISl MEAUIIMHCKUX KJIACCOB BXONAT YAOOHBIC MUIETKU-
7103aTOPBI OJTHOKAHAIbHBIE, TO3BOJISIIOIINE HACTPOUTh HEOOXOAUMBIN 00BEM OTOMpPAEMON KHUAKOCTH B TPEX Pa3IMYHBIX TUANa30HaX.

bansa kombunuposannasa npenHazHadeHa ISl HArpeBa CTEKISTHHBIX W (apopoBBIX COCYIOB, KOraa TPeOyeTcsl co3/IaTh BOKPYT HATrpPeBaeMOro
coCy/la paBHOMEpPHOE TeMIlepaTypHOe MoJie, N30eXaTh HCIOIb30BAHMS OTKPBITOTO IUIAMEHH U pacKal€HHOM snekTpuueckod crupanu. Kopmyc
KOMOMHHPOBAHHOW OaHM cJeNIaH U3 aTroMuHUs. JKUIKOCTHAS 4acTh KOMOMHUPOBAHHOW OAHU 3aKPBIBACTCS KOJBIIAMU Pa3IMYHOTO TUAMETPA.
Ilpuébop ona nonyuenus 2a3zo0e VCNONB3YyETCs NI MOJy4YeHHUS HEOOJBIIMX KOJMYECTB Ta30B: BOAOPOJA, KUCIOpoAa (M3 MEpOKCcHIa BOJIOPOAA),
YTIIEKUCIIOTO Ta3a.

Pabdouyast nporpamMa no xumuu ajs 8—9 kjaccos

C UCITOJIB30BaHUEM 060pyI[OBaHI/IH oeHTpa «Touka pocTa»

Ha 0a3ze mentpa «Touka pocra» obecrmeunBaeTcs peanm3ands oOpa30BaTEIbHBIX IPOTPaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKON
HampaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUMU C TPEOOBAaHHMSIMM 3aKOHOJATENIBLCTBA B cdepe o0pa3oBaHus U € y4E€TOM pEKOMEHAalui
denepanbHOTO OMepaTopa y4eOHOro mpeamMeTa « XuMUs.

OO6pasoBarenbHas IporpaMMa Mo3BOJISIET HHTETPUPOBATh PEANU3YeMbIE MOAXO0/Ibl, CTPYKTYPY U COJIEpKaHHUE MIPU OPraHU3aluu 00y4IEeHUS] XUMHUH
B 8—9 Kjaccax, BRICTPOCHHOM Ha 0ase J1t000ro U3 OCTYIMHBIX y4eOHO-MeTOANYeCKUX KoMIiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanuzauuu ganHon OIl mo3BossieT co3naTh yCIoBUS:

-JI71S1 PACIIUPEHUS COACPKAHUS IKOJIBHOTO XUMUYECKOT0 00pa30BaHMs;

-JUTSI TIOBBILIICHUS ITO3HABATEIBHON aKTHUBHOCTH O0OYUAIOIIMXCS B €CTECTBEHHOHAYYHOM 00J1acTH;
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-JUTsl pa3BUTHS JINYHOCTH peOEHKA B Ipoliecce 00yUYeHHsT XUMUH, ero CIocoOHOCTe!, HOPMUPOBAHHS M YIOBICTBOPCHUS COLMATIBHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;
-IU1s1 paOOTHI C 0JJapEHHBIMU IIKOJILHUKAMU, OPTaHU3aLIH UX Pa3BUTHS B PA3JIMYHBIX 00JIACTIX 00pa30BaTeIbHON, TBOPYECKOI IEITEITHHOCTH.

Hopwmbl ouieHOK 32 Bce BUABI MPOBEPOYHBIX PadoT

«5» — ypOBEHb BBINIOJIHEHHUS TPEOOBaHUI 3HAUUTEIHHO BBIILIE YIOBIETBOPUTEIBLHOTO: OTCYTCTBUE OLIMOOK, KaK MO TEKYIIEMY, TaK U IO
npeabIayIeMy yaeOHOMy MaTepuaiy; He 0oiee OHOro HeJouETa.

«4» — ypOBeHb BBINOJIHEHUS TPEOOBAaHUI BBIIIE YAOBICTBOPUTEIBLHOTO: HANUYKE 2—3 OmMUO0K Win 4—6 HeJOYETOB MO TEKYLIEMY y4eOHOMY
MaTepuainy; He 6osee 2 omuO0K Uiu 4 HeA0YETOB MO MPOMIEHHOMY MaTepuaty; HCIOJIb30BaHNE HEPALMOHAIBHBIX TPUEMOB pellIeHUsl yueOHOI
3aJaun.

«3» — A0CTaTOYHBI MUHHUMAJIBHBIA YPOBEHD BBITIOJTHEHUS TPEOOBAHUH, MPEIBABISIEMBIX K KOHKPETHOU paboTe: He Oosee 4—6 ommOok mwim 10
HEI0YETOB MO TEKYyIIeMy yuyeOHOMY MaTepuaiy; He 6osiee 3—S5 ommbok uiam He Oosiee 8§ HEJOUETOB MO MPOUICHHOMY y4eOHOMY MaTepuay.
«2» — ypOBEHb BBITIOJTHEHUSI TPEOOBAHMI HIKE yIOBIECTBOPUTEIIBLHOTO: HATMUKE Oojiee 6 omuoOoK win 10 HeTo4YeToB 1Mo TEKYIEMYy MaTepuay;
6onee 5 omOOK miu Oosee § HEOYETOB MO MPOWICHHOMY MaTepHay.



IIJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOT'O MPEJAMETA «XUMHSA» B OCHOBHOM HIKOJIE

N3ydyeHrne XuMUU B OCHOBHOU IIKOJIE HAPABIEHO HA JIOCTIKE-HUE 00YUAIOITIMHUCS THIYHOCTHBIX,
MeTanpeMETHBIX U MPEIMET- HbIX Pe3yJIbTaTOB OCBOCHUS Y4eOHOT 0O IpeIMeTa .

JIN4uHOCTHBIE pe3yIbTaTh
JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTrPAMMBbl OCHOBHOT'O OOIIIEro 00pa30oBaHUsI JOCTUTAIOTCS B XO/1€
00y4eHUsI XUMHUH B €IMHCTBE y4eOHOM M BOCIUTATENbHOH AesTebHOCTH OpraHu3ayi B COOTBETCTBHU €
TPaJUIIMOHHBIMU POCCHHCKUMH COIMOKYJIBTYPHBIMHUHM TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, TIPUHATHIMU B
o01mecTBe MpaBUJIaMK 1 HOPMaMH TTOBEJCHHMS, M CIIOCOOCTBYIOT IPOIIECCaM CaAMOIIO3HAHHMS, CAMOPA3BUTHS U
COLMATM3AIUH 00yYaIOIINXCS .
JIMYHOCTHBIE PE3yNbTATHl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

Hampuomuuecxozo eocnumanun

1) HEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAayYHOMY HACJIEIUIO,
NOHUMAHUS 3HAYEHUS XHU- MHUYECKOW HayKd B >KM3HHM COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIAJIETh
JOCTOBEpHON WH(OpPMAIMed O MEPelOBBIX JOCTIKCHUSIX U OTKPBITHSX MHPOBOW M OTCUECTBEHHOW XUMHH,
3aMHTEPECOBAHHO-CTH B HAYYHBIX 3HAHUIX 00 yCTPONUCTBE MHUpa U OOIIECTBA;

Fpamcdancxozo 60CnUmMAHUA

2) Hpe,Z[CTaBJIeHI/IH O COIIMAJIBHBIX HOpMaX nu HpaBI/IJIaX MECKIINYHOCTHBIX OTHOLHCHI/Iﬁ B KOJIJICKTHBC,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEIBLHOCTH TPH BBHIMOJHEHWHU YYEOHBIX, MO3HABATEILHBIX
3ajad, BBIIIOJIHCHU N XUMHUYCCKHUX 3KCHCpI/IMCHTOB, CO31aHnHn y‘{C6HBIX HpOCKTOB, CTpCMJICHI/ISI K
B3aUMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIIM B MPOIECCE ITON y4eOHOM NesATeTbHOCTH; TOTOBHOCTH OIICHUBATh CBOE
IIOBCACHHUEC U HOCTYHKI/I CBOHUX TOBapI/IH_Ief/'I C mo3unuun HpaBCTBCHHHX n HpaBOBLIX HOpM C y‘{éTOM OCO3HaHUA
MOCJIEICTBUI IOCTYIIKOB;

llemtocmu HAYUYHO20 NOZHAHUA

3) MHUPOBO33pEHYECKHUX MPEICTABICHHI O BEIIECTBE U XUMUYECKOM PEaKIIU1, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJIAIONINX OCHOBY ISl IOHUMAHUSI CYIIHOCTU HayYHOU
KapTUHBI MUPA; TPECTaBICHUIl 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPO/IbI, B3aUMOCBA3SIX YeJIOBEKa
C IPUPOIHOU CPELOH, O POJIY XMMUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) 1M03HaBaTEJbHBIX MOTHBOB, HAIMIPABJICHHBIX HA MOJYy4Y€HHE HOBBIX 3HAHUU MO XUMHH, HEOOXOAUMBIX IS
00BSICHEHUS HAOTI0JAEMBIX ITPOIIECCOB U SIBJICHUM;

5) MO3HABATENbHOW M WH()OPMAIIMOHHON KYJIBTYpBl, B TOM YHCJIE HABBIKOB CAMOCTOSATEIHHOW pPabOTHI C
yu4eOHBIMH  TEKCTaMH, CIpPaBOYHOM  JIUTEPATypod, JOCTYNHBIMM  TEXHHUYECKHMMH  CpeICTBaMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

6) UHTEpeca K OOy4YeHWI0 M TIO3HAHWIO, JFO003HATEIHHOCTH, TOTOBHOCTM U CIIOCOOHOCTH K
caM000pa30BaHMIO, HCCIIENOBATEIBCKON JEATeTBHOCTH, K OCO3HAHHOMY BHIOOPY HATPABICHHOCTH W YpPOBHS
00yueHuUs B JaTbHEHIIIEM;

@Dopmuposanus Kyasmypsl 300p06bs

7) OCO3HaHUs IEHHOCTU KHU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 KU3HU, OCO3HAHWS TOCIECACTBUIA M HEMPUATUS BPEAHBIX NPUBBIYEK (ymoTpeOiieHus
QJIKOTOJIsI, HAPKOTHUKOB, KYPEHHs), HEOOXOIUMOCTH COOJIIO/ICHHS MpaBHJI 0€30IMaCHOCTH TPH OOpAICHUU C
XUMHYECKUMH BEIIECTBAMHU B OBITY U peallbHON KU3HH,

Tpyoosozo eocnumanus

8) KOMMYHHKAaTHUBHOI KOMIIETEHTHOCTH B OOIINECTBEHHO IMOJE3HOH, Yy4eOHO-HCCIIe0BATEIBCKOM,
TBOPUECKOW M JAPYrMX BUAAX ACATEIHHOCTH;, MHTEpeca K MPAKTUUYECKOMY H3Y4eHHUIO npodeccuii u Tpyna
Pa3NIUYHOrO poja, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHs NPEIMETHBIX 3HAHUH MO XMMUH, OCO3HAHHOTO BbIOOpa
VHAWBHIYaJbHOH TPAaeKTOPUH MPOAOIKEHHS 00pa30BaHMs C yYETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K
XUMHUH, 00IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEIH;



IKonozuueckozo0 60chUmMaHus

9) HKOJIOTMYECKHU 11€JIECO00pPa3HOr0 OTHOUIEHHS K MPUPOJE KaK UCTOUHUKY >KM3HH Ha 3emiie, OCHOBeE €€
CYIIIECTBOBaHMS, TOHUMAHUS IIEHHOCTH 3/10pOBOr0 U O€30macHoro o0pasa sKM3HHU, OTBETCTBEHHOTO OTHOIICHUS
K COOCTBEHHOMY ()M3MUYECKOMY U IICUXMYECKOMY 30POBBIO, OCO3HAHHUS IEHHOCTH COOJIIOJICHUS MpaBUIl
0e30MacHOro MOBEACHHS MPU PadOTe C BEIIECTBAMH, a TAKXKE B CHUTYAIHSX, YTPOKAIONIMX 3JOPOBBI0 U JKU3HU
TOICH;

10) crOCOOHOCTH MPUMEHSTH 3HAHMSI, TIOJTyJaeMble MPU U3YYCHUN XUMUU, Ui PEIICHHS 331ad, CBSI3aHHBIX
C OKpyXarmouied MpPUPOJHOM CpENOW, IIOBBILIEHUS YPOBHSA OKOJOTMYECKOW KYJIbTYPBL,0CO3HAHHUS
IJ100aIbHOT0 XapaKTepa SKOJIOTHYeCKUX MPoOJIeM U Iy-Tel UX perieH s MOCPEACTBOM METOI0B XUMUH;

11) 5KOJIOTUYECKOTO MBIIIJICHUS,, YMEHHS PYKOBOACTBOBATHCS MM B IO3HABATEIbHOM, KOMMYHUKAaTHBHOW U
COLMAJILHOM IIPAKTHUKE.

MeTanpeaMeTHbIe Pe3yJIbTaThl

B cocrase MCTAIMPCAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBICIJIA q)OpMI/IpOBaHI/IH MHPOBO33pPCHUA
oO1IeHayYHbIe TTOHATHSA (3aKOH, TEOPHSs, TPUHITHIL, TUTIOTE3a, PAaKT, CHCTEMA, ITPOIIECC, SKCIIEPUMEHT | 1p.),
KOTOPBIC UCHOJIB3YIOTCA B €CTCCTBCHHO-HAYYHBIX y‘le6HBIX npeaMeTax U MO3BOJIAOT Ha OCHOBC 3HAHUU U3 ITUX
IPEeIMETOB (POPMUPOBATH TPEACTABICHUE O IIENIOCTHON HAYYHOU KapTHHE MUPA, U YHUBEPCATbHBIC YUCOHbIC
neiicTBus (O3HABATEIbHBIC,KOMMYHUKATUBHbIC, PETYIATHBHBIE), KOTOPBIEC 00eCIeunBaoT (HOPMUPOBAHHE
TOTOBHOCTU K CaMOCTOATCIIbHOMY INIAHUPOBAHHUIO U OCYHICCTBJICHUIO yq€6HOﬁ ACATCIBHOCTHU.

MertamnpeameTHbIe pe3ylIbTaThl 0CBOCHHUS 00pa30BaTEIbHOM IPOrPAMMBI 10 XUMUH OTPaXKAIOT OBJIA/ICHUE
YHUBEPCATbHBIMHU [T03HABATEILHBIMH JICHCTBHSAMH, B TOM YHCIIE:

Ba3zoevimu nocuueckumu oeiicmeuamu

1) yMEHHEM HCHOJb30BaTh MPUEMBI JIOTHUECKOTO MBIIUIEHUS TPH OCBOCHHM 3HAHUM: PacKpbIBaTh CMBICI
XUMHUYECKHX TMOHATUHN (BBLACNATH HUX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU
MOHSITUSIMH ), UCTIOJIb30BATh TOHITUS JJI1 OOBSICHEHHS OTACTBHBIX ()aKTOB U SBJICHHIA, BBIOMPATh OCHOBAHUS
U KpPUTEpUM i KiIacCU(UKAIUU XUMHUYECKHX BEIIECTB M XHMMHMUYECKHUX pEaKIHil; ycTaHaBIMBaTh
NPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMU M3YUYCHHS; CTPOUTH JIOTUYECKHUE PACCYXKIACHUS
(MHIyKTUBHBIE, IeyKTHUBHBIE, 10 AHAJIOTUH); JIeNIaTh BBIBOJBI M 3aKIIOUEHHUS;

2) YMEHHUEM INPUMEHATh B IPOLECCE MO3HAHUS CHUMBOJUYECKHUE (3HAKOBBIE) MOJENH, UCIIONb3yEMBIE B
XUMHH, TpeoOpa3oBbIBaTh IHPOKO MPUMEHSEMbIE B XUMHU MOJENbHBIE MPECTaBICHUS — XUMHUYECKUI 3HAK
(cumBonl »neMeHTa), XuUMHYecKas QopMmyla W ypaBHEHHE XWUMHUYECKOW peakiuu — TPU PEIICHUU
yueOHO-T03HABATENbHbBIX 33]1a4; C YYETOM ITHX MOJENIbHBIX MPEICTAaBICHUH BBISBIATh U XapaKTEpHU30BaTh
CYIIIECTBEHHBIC IPU3HAKU U3Y4aEMbIX 00BEKTOB — XMMHUYECKHUX BEIECTB U XUMUYECKHUX PEAKIIHH;

bazoevimu uccnedosamensvckumu oeiicmeuamu

3) YMCHUCM HUCIIOJIB30BATh IMOCTABJICHHBIC BOIPOCHI B KAUCCTBC MHCTPYMCHTA IIO3HAHUSA, a TAKKC B
Ka4ue€CTBE€ OCHOBBI JJI51 (bOpMI/IpOBaHI/IH THUITOTE3EI 110 MMPOBCPKC MPAaBUIILHOCTU BBICKaSBIBaeMBIXCYX(HeHHﬁ;

4) mpuoOpeTeHNe OMbITa 10 IUIAHWPOBAHUIO, OPTaHU3AlMU M IPOBEICHUIO YYCHHUUYECKUX OSKCIIEPUMEHTOB:
yMeHHe HaOIlfoIaTh 3a X0- IOM TPOIIecca, CAMOCTOSTEILHO MPOTHO3UPOBATE €r0 pe3yibTar, GopMyIupoBaTh
0000IIeHNsST ¥ BBIBOABI 10 pe3yJbTaTaM IPOBEAEHHOTO OIbITA, HCCICIOBAHUS, COCTABISATH OTYET O
MpoJieJIaHHOM pabdoTe;

Pabomoii c unghopmavuei

5) yMEHHEM BbIOMpaTh, AHAJIM3UPOBATH W HMHTEPIPETHPOBATH WH- (OPMALMIO PA3IMUHBIX BHIOB U (GOpM
IPEICTAaBICHUS, TOMY4aeMyl0 M3 pPa3HBIX HCTOYHHMKOB (HAyYHO-TIONMYJISIpHAs JMTEpaTypa XUMHUYECKOTO
CoJleprKaHus, CIIpaBOYHbIE TOCOOUS, pecypchl IHTepHEeTa);

6) yMEHHEM TPHUMEHATh pA3IUYHBIE METOAbl M 3ampochl MpPU TO- UCKE U OTOOpe HHpOpMAIMU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX Ul BBINOJHEHUS Y4YEOHBIX W IO3HABATENbHBIX 3ajad
OIpeNIeNIEHHOrO TUIIA; IPUOOPETEHNE OMbITa B 00JIACTH UCHOIb30BaHUA HHPOPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBJIAICHUE KYJITYPOM aKTUBHOTI'O MCIIOJIb30BAHUS PA3IIMYHBIX [IOUCKOBBIX CUCTEM;

7) YMEHHEM HCIONb30BaTh M AHAIM3MPOBATh B IpoIiecce Y4eOHOW M HCCIENOBATENbCKOH JeITeNbHOCTH
MH(POPMALMIO O BIUSHUY NMPOMBIIIIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAOIIEN



OPUPOIAHOM CPEIbI;

Yuusepcaﬂbubmu KOMMYHUKAMUGHbBIMU oelicmeuamu

8) yMEHHEM 3aJaBaTh BOIMPOCHI (B XOJE AMAIOra W/WIU JUCKYCCHH) TIO CYIIECTBY OOCYKIa€MON TEMBI,
(bopMyIHpOBaTH CBOU MPEIOKEHHS OTHOCUTEIBHO BIMOJIHEHUS MPEJIOKEHHOM 3a1auu;

9) npuoOpeTeHNE ONbITA MPE3EHTAMU PE3YJIbTATOB BHIIOJIHEHUS XMMUUECKOT0 KCIIEpHUMEHTa (1a00paTopHOro
ONbITa, TA0OPATOPHON PabOTHI 110 UCCIIEAO0BAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHMKAMH [I03HABATENIbHOM M  HMCCIEI0BATEIbCKOM
JEATEebHOCTH TPHU PEIICHUH BO3HUKAIOUIMX MpoOJeM Ha OCHOBE yu€Ta OOIMIMX HMHTEPECOB M COTJIaCOBAHUS
no3uuuit (00cyxaeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBD U JIp.);

Yuueepcansnvimu pezynamugnolmu oeiicmeuamu

1 1) YMCHHUECM CaMOCTOATCIILHO OMPCACIIATEL HCIN ACATCIbHOCTH,IINIAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJIMPOBATh U NMPHU HEOOXOIMMOCTU KOPPEKTUPOBATH CBOIO JESITENLHOCTD, BEIOUpaTh Haubosee
3¢ dexTrBHBIE CIOCOOBI pPeIIeHNs YUeOHBIX 1 TO3HABATEbHBIX 33/1a4, KOPPEKTUPOBATH MPEIOKEHHBIH alrOpUTM
JICWCTBYIA TIPU BBITIOJIHEHUH 3a/IaHUN C YUETOM MOTYUYCHHUS HOBBIX 3HAHUN 00 N3y4aeMbIX 00bEeKTaxX —
BEIIECTBAX U PEAKIUIX;
12) yMEHHEM HCIIOIb30BATh U aHAJU3UPOBATh KOHTEKCTHI, IIPEUIaracMble B YCIOBUY 3aJaHUN.
IIpenmeTtHbIe pe3yJbTaThI

B coctaBe nmpenMeTHBIX Pe3yIbTaTOB 110 OCBOSHHIO 0053aTEIBHOTO COJICP)KaHHsI, YCTAHOBICHHOTO JaHHOU
IpUMEpPHOH paboueil mporpaMMo, BEIIEISIOT: OCBOSHHBIC 00YUaIONIUMUCS HAyYHbIC 3HAHUS, yMEHUS U
CIocoOBI IeCTBHM, crienuduueckue Iuist mpeaMeT-HOM 001acTi «XUMHUS», BUIBI JESTEILHOCTH 10
MOJTYYCHHUIO HOBOTO3HAHMS, €70 MHTEPIPETALMU, TPEOOPa30BaHUIO M TIPUMEHEHHUIO BPA3JIMYHBIX YICOHBIX U
HOBBIX CUTYallUsX.

[IpeameTHBIC pE3yabTaThI MPEACTABICHBI 110 TOaM 00YUCHHS HOTPAKAIOT CHOPMUPOBAHHOCTH Y
00y4JaromUXCs CASAYIONTUX YMEHUMN:

8 KJIACC

1) packpviéamb CMBICT OCHOBHBIX XMMHMYECKHUX MOHSTHH: aTOM, MOJIEKYyJa, XUMHUYECKHH 3JEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh, BAJIEHTHOCTb, OTHOCUTENbHAsI aTOMHAas U MOJEKYIspHas
Macca, KOJIMYeCTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBasl JI0JII XUMHYECKOIO 3JIEMEHTa, MOJISPHBIN
00BEM, OKCHI, KHUCIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUIATEIHLHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas
peaxuus, TerioBoi APPEeKT peakiuu, KiacCupuKays peakiuid, XUMUUecKas CBsI3b, PaCTBOP, MaccoBas OIS
BEILIECTBA B PaCTBOPE;

2) unmroCmpupo8ams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM . 1 . 1) U OPUMEHATH 3TH
HOHSTHSI IPH OMMCAHUU BEIIECTBH UX MTPEBpPAILCHNUH;

3) ucnonvzoeams XUMHUYECKYI0 CUMBOJIMKY Ui COCTaBJICHUS (OPMYI BEIIECTB U YPaBHEHHHA XMMHUUECKUX
peaKIuii;

4) onpedensms BAIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSJAMHEHUSX; CTCTICHb OKHUCIICHUS JIEMEHTOB
B OMHAPHBIX COCMHEHUSX; PUHAIIICKHOCTh BEIIECTB K OMPEAeIEHHOMY KJIacCcy COSUHEHHH TI0 popMyam;
BUJI XUMUYECKOU CBSI3U (KOBAJICHTHASI M MOHHAS) B HEOPTAHNUECKUX COCANHEHUSIX;

5) packpvieamv cmuicn nepuoanudeckoro 3axkoHa JI. M. MenpaeneeBa: I€MOHCTPUpOBAaTh INOHUMaHHE
HEePUOJUYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT UX TOJIOKEHUS B MIEPUOUYECKOM CUCTEME;
3aKOHOB COXpPaHEHHs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISPHOTO YYEHHs, 3aKOHa
ABOraipo; onucvliéams u xapakmepuzoeams TaOINIHYIO GOpPMY MEPUOIUIECKON CHCTEMbl XUMHUECKUX
AJIEMEHTOB: pa3iNyaTh MOHATHS «TJaBHAs moxarpymnmna (A-rpymmna)» u «mnobdouyHas noarpymnmna (b-rpymma)y,
Maible ¥ OOJNbIIME NEPUOAbl; coomHocums OO0O3HAUYEHUs, KOTOphIE MMEIOTCS B  Tabuuie
«Ilepnoanueckas cucreMa xumudeckux siaemeHToB J[. V. MeHaeneeBa» ¢ 4HMCIOBBIMH XapaKTEPUCTHKAMU
CTPOEHUS AaTOMOB XUMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsi A/Apa, 001Iee YUCIIO0 NEKTPOHOB U pachpeiesieHue ux
T0 AJIEKTPOHHBIM CIIOSIM);

6) Knaccuguyuposams XUMHUUECKHUE 3JIEMEHThI; HEOpPraHWYECKHE BEIIeCTBa; XUMUYECKUE peakiuu (1o
YUCITY U COCTaBY YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, IO TeTUIOBOMY 3 dekTy);



7) xapakmepuzoeams (onucviéams) OOIIME XHUMHUYECKHE CBOMCTBAa BELIECTB pA3IUYHBIX KJIACCOB,
HOATBEPIKAask ONMCAHUE PUME-PAMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUXPEAKIINM;

8) npocHo3uposams CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KadeCTBEHHOIO COCTaBAa; BO3MOXHOCTH
NPOTEKaHUs XUMHUUYECKHX Mpe- BPAILleHUH B PA3JTMYHBIX YCIOBUSAX;

9) @vluuUCAAMb OTHOCHUTEIIBHYIO MOJIEKYJIIPHY0O M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMeHTa 1o (opMysie COSIMHEHHs; MACCOBYIO JIOJIO BEIIECTBA B PAacTBOPE; MPOBO- IUThH
PacYEThI 10 YPABHEHHUIO XUMHUECKON PEaKLUH;

10) npumeHnsams OCHOBHBIE OIEPALlMA MBICIUTEIBHON NEATEIbHOCTH — AaHAJIU3 U CHUHTE3, CpPABHEHUE,
0000111eHe, CHCTEMATU3alMI0, KIACCU(PHUKAIMIO, BBIIBICHHE NPUYMHHO-CIEACTBEHHBIX CBsI3ed — s
W3Y4YEHHs CBONCTB BELIECTB M XMMMUYECKHUX PEAKLMH; €CTECTBEHHO-HAayYHblE METOJbl MO3HAHMUS —
HaOJr0IeHNe, U3MEPEHHE,MO/IeTIMPOBAHNE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIH);

11) cnedosamsy TpaBUIIaM I0JI30BAaHUSI XMMUYECKOH MOCYyNoM M J1a00opaTOpHBIM OOOpYIOBaHUEM, a
TaK)Ke TMpaBuUiaM oOpalleHHs C BEIIeCTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 110 BBIIIOJHEHUIO
71a00paTOPHBIX XMUMHYECKUX OIBITOB IO TMOJYYCHHIO W COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOJAOpOAA H
KHCIIOPOJIa), TPUTOTOBJICHHUIO PACTBOPOB C ONPEIEIEHHONM MaccoBOM [0Jed pacTBOPEHHOTO BEILECTBA;
IUIAHUPOBATh U MPOBOJUTh XMMHUECKHUE SKCIIEPUMEHTHI 110 paCIIO3HABAHUIO PACTBOPOB IIENOUYEH M KHUCIOT C
MIOMOLIBIO HHIUKATOPOB (JIAKMYC, (peHOoN(TaTIeHH, METUIIOPAHXK H JIp.).

COAEP)KAHUE YYEBHOI'O ITPEJIMETA «XHMHS»
8 KJIACC

HepBOHaqaanLIe XHMHYECKHE NTOHATHUSA

[Ipenmer xumuu. Poib Xumuu B ®KU3HU YesioBeka. Tena u BemecTBa. OU3nMuecKue CBOMCTBA BELIECTB.
ArperatHoe cocTosiHHME BelecTB. [[oHATHE 0 METOAax MO3HAaHUs B XUMUH. XMMUS B CUCTEME HAyK . YUCThIE
BemecTBa u cMecH . CriocoObl pa3aeneHus cMeceii .

ATOMBI 1 MOJIEKYJIBI. XUMHUUECKHE J1eMEHThl. CHMBOJIBI XUMHUYECKUX 31eMEHTOB. [IpocThbie U clioxkHbIe
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnueckas Gpopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTAaBa BEIIECTB.
OtHocuTenbHasaTOMHasg Macca. OTHOCUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMUUECKOT 0 JIEMEHTa B
COETMHEHHU.

®uznueckue U XUMUYECKHE SBJIECHMSA. XMMHUECKas peakuus Me€ NpPU3HAKUA. 3aKOH COXPAHEHMs MacChl
BelecTB. XumudeckueypaBHeHus. Kinaccupukanus xuMmuaeckux peakuuil (CoeJuHeHus, pa3ioKeHus,
3aMeIICHN ).

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCY/I0M, C MpaBUIaMu paboThl B TaOOpaTOpuu U
npuéMaMu oOpamieHus ¢ 1abopaTropHbIM 000PYI0BAaHUEM; U3YUCHHUE U ONTMCaHNE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB; HaOM0qeHIe (pr3ndecKuX (T1aBIeHnEe BOCKA, TATHUE JIbJIA,
pacTHpaHue caxapaB CTYNKE, KUIIEHHE U KOHJCHC ALl BOJIbI) U XUMUYECKUX (TOPEHUECBEUH, TPOKATUBAHNE
MEJIHOM TIPOBOJIOKH, B3aMMOJICHCTBUE Mela C KHCJIOTON) SIBJIEHUH, HAaOMI0IeHHE W ONMCAaHKE IPU3HAKOB
NPOTEKaHUSI XUMHUECKUX peaklii (pa3ioKeHue caxapa, B3auMo1IeCTBUECEPHOM KUCIOTHI C XJIOPUIOM
Oapwus, pazioxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3aNMOICHCTBUE KeJe3a ¢ PACTBOPOM COJH
meu(Il)); nzydeHue cnocoOOB pa3aesieHust cMecei (¢ MOMOIIbI0 MarHuTa, GUILTPOBAHUE, BEITIAPUBAHUE,
TUCTHIUISINS, XpOMATO-Tpadus), MPOBEICHUE OYNCTKU TTOBAPEHHON COJM; HAOIIOIEHIE HOTIMCAHHE
pe3ybTaTOB MPOBEACHUS OMbITA, UIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHsI MACChl; CO3/IaHHE MOJETIeH MOJIEKYT
(mmapocTep)KHEBBIX ) .

BakHeiilune npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucnopoa — aneMeHT unpoctoe BemiectBo. Haxoxaenue kuciopoaa
B Ipupojie, GpU3ndYecKrue U XUuMUueckue cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnopona.
CrocoObI TOTyYEeHUs KUCIIOPO/ia B Ta00pATOPHU U MPOMBIIIIEHHOCTH. KpyroBopoT Kucimopona B MpUpPOJE.
O30H — anmnoTponHas MoAU(GUKALU KUCIOPOAA.

TemioBoit 3 PexT XuMudeckol peakiui, TEPMOXUMHUUECKIE YPaBHEHHUS, IK30- U SHAOTEPMUYECKUE
peakiyy. TOIIMBO: yrojib U MeTaH. 3arps3HeHne BO3AyXa, yCHIeHHe NapHuKoBoro 3¢ dexra,pa3pyiieHue



030HOBOTO CJIO .

Bonopon — 3nemMeHT u mpoctoe BemecTBo. HaxoxxaeHre Bogopoaa B mpupoe, Gu3uIecKue U XUMHUECKUEe
CBOWMCTBA, MPUMEHEHHUE, CTIOCO0BI oydeHus. COCTaB KMCIOT M COJIEH .

KonunuectBo BemectBa. Monb. MonsipHast Macca. 3akoH ABoraapo. MomnsipHbiii 00b€M ra3oB. Pacuérsl mo
XUMHUYCCKUM YPaBHCHUSAM.

dusnueckue cBoMCcTBa BoAbl. Boga kak pactBopuresb. PacTBopbl. HacklllieHHbIE M HEHACHIILICHHBIE

pacTBopsL. Pacmsopumocms sewjecms 6 6ode. ! Maccosast 10714 BelecTBa B pacTBOpe. XUMHUECKHE
cBoiicTBa BoJbl. CocTaB OCHOBaHUU. Polib paCTBOPOB B MPUPOJIE U B AKHU3HH YeloBeka. KpyroBopot BojibI B
npupojie. 3arpsi3HEHUEPUPOHBIX BOA. OXpaHa U 0YMCTKA TPUPOTHBIX BOJI.

Knaccudukanus neopranmueckux coequaenni. Oxcupl. Knaccudukammsi okCuaoB: coieoOpasyromue
(ocHOBHBIE, KUCIIOTHBIC, aM(OTEPHBIC) U HecoseoOpasytomye. HoMeHkmatypa okcuIoB (MEXIyHapOIHAS 1
TpuBUAIbHAS). DU3MUECKHIE U XUMUYECKUE CBOMCTBA OKCUIOB. [TomyueHue.

OcHoBanus. Knaccudukanus ocHOBaHHH: ENOYN U HEPACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa ocHOBaHUM
(MexmyHapomHas U TpuBHAbHAs ). DU3NYeCcKre U XUMHUECKHE CBOMCTBAa OCHOBaHMH. [TomydeHne oCHOBaHHIA.

Kucnorsl. Knaccuduxarus kucnor. HomeHkIaTypa KUCIOT (MEXIyHapoIHAs U TpUBHANIbHAS ). DU3NUECKUE U
XUMHYECKUE CBOMCTBA KUCHOT. Psan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tomyuenue kucior.

Conu. Homenknarypa coneil (MexXayHapoaHas 1 TpuBHanbHas). u3nueckue 1 XMMUYECKHE CBOMCTBA COJIEH.
CrniocoOpbl TOTyueHHs COJICH.

I'enernueckas cBSA3b MEXKAY KJlacCaMH HEOPraHUYECKUX COETMHEHUH.

XUMHYECKUI KCTIEPUMEHT: KaUeCTBEHHOE OTIpeJIeNICHHE COAEPIKaHUsl KUCIOPOa B BO3YX€; MOTyUYEHHE,
coOupaHue, pacro3HaBaHUE U U3y4eHHE CBOMCTB KUCIOPO/a; HAOM0IeHHE B3aUMOICHCTBUS BELIECTB C
KUCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U TpeKpalieHus ropeHus (moxapa); 03HaKOMJIEHHE ¢ 00pa3iiaMu
OKCHJIOB U OITMCaHHUE UX CBOMCTB; MOJIy4eHUE, COOMpaHe, pACTIO3HABAHKE M U3YUEHHE CBOWCTB BOJOPOIA
(ropenue); B3aumoaencTBre Bojopoaa ¢ okcuaoMm mMeau(1l) (Bo3MOKHO HCTIONB30BaHUE BUICOMATEPHAIIOB);
Ha0JII0/IeHne 00pa3IoB BEIIECTB KOJMUECTBOM | MOJIb; HCCIeI0BAaHNEO0COOEHHOCTEH pacTBOPEHUS BEIIECTB C
pa3IMYHON PaCTBOPUMOCTBIO; MPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM JI0JI€i PaCTBOPEHHOTO
BEILIECTBA; B3aMO/ICHCTBUE BOABI C METAUIAMU (HATPUEM U KaJbIIEM) (BO3MOKHO UCIOJIb30BAHUE
BUJICOMATEPHAJIOB); ONPEICIICHUE PACTBOPOB KHUCIIOT U IIENI0UeH C MOMOIBIO HHUKATOPOB; UCCIIE0BaHIE
00pa3ioB HEOPraHMYECKUX BEUIECTB Pa3-JIMYHBIX KJIACCOB; HAOIIOIEHNE U3MEHEHHU S OKPACKU HHIMKATOPOBB
pacTBOpax KHCJIOT U IIEN0YeH; n3ydeHne B3auMoieicTBus okcu-aa meau(Il) ¢ pactBopoM cepHOM KUCTOTHI,
KHCJIOT C METAJIJIAMH, PeaK1ii HeUTpanu3alu; NoJdy4eHue HepaCTBOPUMBIX OCHOBAHH, BRLITECHEHUE OHOTO
MeTaJljia JPYTUM U3 pacTBOPa COJIM; PellIeHNEIKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxkHeline Kiiacchl
HEOPTraHUYECKUX COCAUHEHUID.

Ilepuoanyeckuii 3aK0H U MepuoIUYecKas cucTeMa xumuieckux 31ementon JI. U. Menaeneena.
CtpoeHue aTOMOB.
Xumunueckasi cBsi3b. OKHC/IHTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIUH

[TepBble MOMBITKY KJIACCUPUKAIIMNA XUMUYECKHUX dJIeMEHTOB. [[oOHSITHE O TPpyIIaX CXOIHBIX JIEMEHTOB
(LIeMoYHbIE U IIEI0YHO3EMETbHbIE METAJUIBI, FAJIOT€Hbl, MHEPTHBIE Ta3bl. DIIEMEHTHI, KOTOpbIe 00pa3yIoT
aM(OTEpHBIE OKCHIBI ¥ THIPOKCHUIBL.

[epuommueckuii 3akoH. [lepunoandeckas cuctema xummaeckuxanemeHToB J[. . Menneneesa. Buapl Tabnuiist
«Ilepuognueckas cucrema xumuudeckux >aeMeHToB [I . U . Menneneesay . [lepuoas! u rpynms! . @usndeckuit
CMBICII TOPSAAKOBOrO HOMEPA, HOMEPOB MEPU- 0/1a U TPYIIIIBI SJIEMEHTA .

Ctpoenue atromoB. CoctaB aTOMHBIX siziep. M3oTorbl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 000109€K aTOMOB
nepBbIX 20 XMMUYECKUX 2JIEMEHTOB neproanueckoil cuctemsl J[. V. MenneneeBa. XapakTepucTuka XMUMHUECKOTO
3JIEMEHTA MO €ro MOJ0XKEeHHIO B epuoandeckon cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHUSI paiyca aTOMOB XUMHUECKHX 3JI€- MEHTOB, METAJNIMYECKHUX U
HEMETAJUIMUYECKUX CBOMCTB IO IpyNIIaMu NeproiaM. 3HaueHUe MEPUOJMYECKOr0 3aKOHA U MEPUOIUIECKON
CHUCTEMbl XUMHYECKHUX AJIEMEHTOB ISl pa3BUTHS HAyKU U TpakTuku . [ . . MenaeneeB — yuéHbiii u
TPaXIaHUH .

9H€KTpOOTpI/IL[aTCJIBHOCTb XUMHYECKHUX 3JIEMEHTOB. XHMHUYE- CKas CBI3b (I/IOHHaSI, KOBAJICHTHAA NOJIApHAAd U
KOBAJICHTHAA HEIIO- HﬂpHaﬂ). Crenenb okucieHus. OKHCIUTEILHO-BOCCTaHOBUTEIILHEIC pCaKkuouru. HpOI_ICCCH
OKHCIICHHS ¥ BOCCTaHOBJICHUA. OKHCIINTEIN 1 BOCCTAaHOBUTEIIH.



XMMHUUECKUN SKCIIEPUMEHT: U3y4eHHe 00pa3lioB BEIIECTB METal- JIOB U HEMETAIIJIOB; B3aUMOEHCTBHE
TUAPOKCHUIA [IMHKA C pACTBOPAMU KUCJIOT U IIEJI0UEH; TPOBEIECHHE ONBITOB, HIUTOCTPUPYIOIIUXITPUMEDPBI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKINii (TOpEHHE, PEaKIIN PA3I0KEHUS, COCAUHEHNUS).

Me:xnpeaMeTHbIe CBA3H

Peanu3anus MEXIPEAMETHBIX CBA3€H MpPU M3YyYCHUH XMMHUHB 8 Kacce OCYIIECTBISIETCS Yepes
HCII0JIb30BAHUEC KAK O6H_[I/IX CCTCCTBCHHO-HAYyYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAIOIINXCA CUCTEMHBIMU JIA
OT/IEJIBHBIX TIPEIMETOB ECTECTBEHHO-HAYYHOT'O [THKJIA.

OO1ue ecTecTBeHHO-HAYYHBIE TIOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHATIN3, CHHTE3,
KIIacCU(UKaIUs, TEPUOAUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJISTHPOBAHUE, U3MEPEHUE, MOJICTb,
SIBIICHHE.

dusnka: MaTepusi, aTOM, JJICKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAAMOAKTHBHOCTh, MOJICKYJIA,
IIEKTPUIECKUH 3apsi/i, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHHE BEIECTBA, Ta3, QU3NUSCKHE
BEJIMYMHBI, €IMHUIIBI ©3MEPEHUS1, KOCMOC, TJIAHETHI, 3BE3/1b1, COJTHLIE.

buonorus: horocuntes, npixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPOJIBL, TOJE3HBIE UCKOIAEMbIE, TOTLTUBO, BOAHBIC
pecypes .

KanenpapHo-temaTuieckoe NiIaHUPOBaHHE 10 XMMHHU 8 KJ1acc
2 yaca, 68 yacos

Ne | Pazpen. Tema ypoka Kon-so | lata | Hcnons3oeanue
4acoB IIPOBE | 0Oopyoosanus
nenus | «Touka pocma
Tema 1. Xumumsa —  BakHasa o00JacTh
€CTECTBO3HAHMS M TMNPAKTHYECKON IesiTeJbHOCTH
4JeJsioBeKka (5 4)

1 [Tpeamer xumun Posib XuMHUM B ’KU3HH YEJIOBEKA. XUMHUS B 1
cucteMe HayK. MeTosibl HO3HAHUs B XUMHUHU.

2 3HAKOMCTBO C TIpaBUIaMHi_0€30MIaCHOCTHHU IIPUEMAMH 1 [udposas
paboTsl B xumuueckoii ntaboparopuu. IIpaktudeckas padora. naboparopust

Ne 1. TlpaBuna paboTsl B 1abopaTopuu HIIPUEMBI 0OpAIICHHUS C RELEON
71a00paTOpHBIM 000PYAOBAHHEM LlndpoBoii HaTanK
Temneparypsl CIUpTOBKa
Caeua.
3 Tena u BemecTra
4 ®duznyeckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHUE
BEILECTB .

5 Yuctsie BemecTBa u cMech. CriocoObl pasaeneHus CMecen. 1 Iudposas
IIpakTuuyeckas padoraNe 2. Pa3nenenue cmeceit (Ha nTabopaTopust
NPUMEPEOYUCTKH TTOBAPEHHOMN COJIH) RELEON
Tema 2. BemiecTBa
U XUMHUYeCKHe peakuuu

(15u9)+1 4

6 ATOMBI U MOJIEKYJIbI. XUMHYECKHUE 3JIEMEHTHI 1

7 3HaKu (CMMBOJIbI) XUMUYECKUX JJIEMEHTOB 1

8 [TpocTbie u ciiokHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE 1

yUYEHHE.
9 Xumuyeckas Gpopmyia. BaneHTHOCTb aTOMOB XUMHYECKHX 1
HIIEMEHTOB

10- | 3akoH mocTosHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS 2

11 | atomHas Mmacca. OTHOCHTENIbHAS MOJIEKYJISTpHAsI Macca .

12 | MaccoBas 1011 XUMHYECKOT'0 JIIEMEHTA B COEIUHEHNN 1




13 | dusnyeckue U XUMUYECKUE SIBICHUS 1
14 Xumuyeckas peakuus. [Ipusnaku 1
1 YCIJIOBUS POTEKAHUSI XUMUYECKUX PeaKiuii
15 | Xumunueckue ypaBHEHUsI 1
16 | Tunsl xXuMHUYECKHNX peakiuil. Peakuus coequHeHus 1
17 | Peakuus pa3noxeHus 1
18 | Peakuusa 3amermenus 1
19 Peakinsa ooOMeHa 1
20 | 3akon coxpaHeHus Macchl BemecTs. M. B. JlJoMmoHoCOB — 1 BECHI
YUYEHBIN- SHIUKIONEAUCT. TeXHOXMMHUECKIE
WM DJIEKTPOHHEIE,
CBeya; Koja0a
rIockooHHas 250
MJT; JIO’KKA IS
COKUTaHUS
BEIIECTB
21 | KonrponsHas padora Ne 1 1
Tema 3. Bo3ayx. Kuciaopoa.
Oxcnambl
(59)
22 | Bo3myx — cmech razoB. CoctaB Bo3ayxa Kucnopox — 1
3JIEMEHT U pOoCcTOoe BemecTBO. O30H — aIoTpOonHas
Mo (UKAIS KHCIOpOoaa
23 | HaxoxaeHue KuciaopoaaB npupoze, Gusndeckue u 1
XUMHYECKUE CBOIMCTBA (peaKluy OKUCICHHUS, TOPEHHUE.
[Monsitue 06 okcumax
24 | CnocoObl MosTy4eHust KUCI0po/ia B 1abopaTopuu U 1
poMbIIILIeHHOCTH. [IprMeHeHre Kucnopoa.
[IpaxTrueckas pabota
Ne 3. ITonyuenue u cobupanue Kucaoposa, u3y4eHue ero
CBOWCTB.
25 | TemnoBoit 3(h(heKT XUMUIECKOH peakiluy, MOHATHE O 1
TEPMOXUMUYECKOM YPaBHEHHH, 3K30- U SHIOTCPMUIECKUX
peakIusix
26 | TorumBo (yrosb U MeTaH). 3arpsa3HEHUEBO3/LyXa, CIIOCOObI 1
€ro Impe0TBpaIleHUs. Y CUIIeHHe TapHUKOBOTO 3(dekTa,
pa3pylLieHue 030HOBOTO CJIOS .
Tema 4. Bogopoa. CocTtaB KUCJIOT U coJieii (5 u)
27 | Bonopox — 3I€MEHT M IPOCTOE BELIECTBO
28 | Haxoxzaenue B npupoje, puanyeckie 1 XUMHUYECKUe
CBOMCTBA (Ha MPUMEPE B3aUMOJICHCTBHSI C HEMETalIa-MHU
OKCHJIaMU METAJLIOB
29 | IIpumenenue, criocoGbl MOTYUCHHS BOIOPOLA. 1
[Tpaktrueckas padota Ne 4. [lonmydenue u cobupanue
BOJIOPO/Ia, U3yUCHHE €r0 CBOMCTB
30- | CocTaB KUCIIOT U CoJel 2
31
Tema 5. KosimuecTBeHHbIC OTHOIICHUS B XUMMHU
(44)
32 | KonmnyectBo BemectBa. Mosb. MossipHast macca 1
33 | 3axon ABoraapo. MonspHbIit 00BEM ra30B . 1
34- | Pacuérbl M0 XUMUYECKUM YPaBHEHUSM.
35

Tema 6. Bona. Pacteopsbl.Ilonsitue 00 ocHoBanusAX (5




4)

36 dusnyeckre CBOMCTBA BOALI. AHAIN3 U CUHTE3 —
METOIbI U3yYEHUs COCTaBa BOJPbL.
37 | XuMuueckue cBONCTBA BOJIBI (pEaKK C METaIaMHu,
OKCHJIJAMUMETAJIJIOB U HEMETAJIJIOB
38 | CocraB ocHoBanwuii. [TonsTie 00 MHAMKaTOpax Hudposas
nabopaTopus
RELEON
Hudposoii pH. mraTtus
C 3WKUMOM; TISITh
XUMHUYECKHUX CTAaKaHOB
(25 mu1); mpombIBasIKa
39 | Bona kak pactBopureins. PactBopsl. PactBopumocTs BelecTs B npubop I
Boje. [I[pakTuueckast padora: ONLITOB G
Ne 5. IlpuroroBneHue pacTBOPOB € ONPEAEIEHHON MacCOBOI
N . INEKTPUUECKUM
T0JIEH PaCTBOPEHHOTO BEIIECTBA. )
TOKOM;
UCTOYHUK
MIOCTOSIHHOT'O TOKA:
npoOUpKH — 2 MIT.
IIPOHYMEPOBAHHBIE;
JTY4YMHKA;
CIIUPTOBKA;
mpoOKu — 2 mIT,
MUHIICT
40 | Poxp pacTBOpOB B MPHUPOJIE U B XKHU3HU YenoBeka. KpyroBopor
BOJIbI B TIPUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa u
OYMCTKA MPUPOAHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOPTaHHUYECKHX
COeIMHEHM I
(119)+ 14
41 | Kmaccugukanus HeOpraHHIeCKHX COeTHHCHIH.
42- | Oxcuppl: coctaB, knaccupukaiys (OCHOBHbIE, KHCIOTHBIE,
43 | amdoTepHbIe,HeCoNe00pa3yolKe), HOMEHKIATypa
(MexTyHapoIHAs W TPUBHAIBHAS).
[Tonyyenue u XMMUYECKHE CBOWCTBA KHUCIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB.
44- | OcHoBaHUS: cOCTaB, Kiaccu(uKaims, HOMEHKIaTypa [udposas
45 | (MexIyHapoJHas U TpUBUATIbHAS), PU3UUECKUE U nabopaTopus
XUMHUYECKUE CBOWCTBA, CIIOCOOBI OTYUEHHS RELEON
[Mudposoii pH. mraTus
C 32KHMOM; MSATh
XUMHYECKHUX CTAaKaHOB
(25 mu1); mpomMBIBaJIKa
46- | Kucnotsl: coctas, Knaccu(uKaIys, HOMEHKIATYPa,
47 | Qusnueckue U XMMHYECKUE CBOMCTBA, CIIOCOObI TTOTYUEHUSL.
Psii akTMBHOCTH MeTaJlIOB
48- | Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI
49 | mosy4yeHwus1, B3aUMOJICHCTBUECOIIEN C METAJNIAMH,
KHUCJIOTaMH, IeJI0YaMH U COIIMH
50 | I'enernueckas CBsI3b MEXKIY KlaCCaMUHEOPTaHUYECKUX

COEeIMHEHUH




51 | llpakTHueckas padboTa: 1 udposast
Ne 6. Perienue skcnepuMeHTaIbHBIX 3312y 110 Teme naboparopus
«OCHOBHBIE KJTaCChl HEOPraHUYECKUX COETMHEHNI RELEON
Hudposoit pH. mraTtus
C 32KUMOM; TATh
XUMHUYECKHUX CTAKaHOB
(25 mut); mpombIBaJIKa.
52 | KoHTposbHas padoTa Ne 2 1
Tema 8. [leprnoauyeckuii 3aK0H ¥ epUOANYECKAS
cucrtemMa xumMuueckux iemMeHToB /[. U. MeHaeneeBa.
Ctpoenue atoma (7 )
53 | IlepBble MOMBITKY KJIACCU(PHUKAIIMNA XUMUIECKHX HJIEMEHTOB. 1
[TonsiTie o Tpymmax CXOAHbBIX JIEMEHTOB (1LET0YHbIE U
IEJI0YHO3EMEITbHbBIE METAJLIbI,TaJIOTEHbI, THEPTHBIE I'a3bl) .
54 | DneMeHTHl, KOTOpbIe 00pa3yroT aM(pOTEpHBIE OKCHIBI U 1
THJPOKCUIbI
55 [lepronnyeckuii 3aKOH ¥ MEPUOAUYECKAS CUCTEMA 1
xuMmuyeckux 3nementoB [l. . Menneneesa. [lepuompl,
TpYIIbL, MOArPYHbl. OU3HUECKHHA CMBICI MOPSAKOBOTO
HOMEpa 3JIEMEHTa, HOME- POB IIEPUOJA ¥ TPYTIIIBIL.
56 | Ctpoenue atromoB. CocTaB aTOMHBIX siep. M3oTons 1
57 | Onextponsl. CTpoeHHE dJIEKTPOHHBIX 000J0UYEK aTOMOB 1
nepBbix20 XUMHUYECKHUX AJIEMEHTOB MEPUOTUUECKON CUCTEMbI
JI..MenneneeBa
58 | XapakTepucTHKa XUMHUUYECKOT0 3JIEMEHTA 110 €ro MoNoKeHuo | 1
B nepuoandeckon cucreme J[.1. Menzneneena
59 | 3HaueHue NepuOJUYECKOro 3aKOHa 1
U TEPUOTUYECKON CUCTEMbl XMMUYECKUX JIEMEHTOB JJIS
pa3BuTHs Hayku 1 pakTuku. 1. . MeHnaeneeB — yuéHbl,
NeJIaror U rpakKaaHuH.
Tema 9. Xumnueckasi CBf3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeAKIIUH
(8 1)
60 | DIEKTPOOTPULIATEILHOCTh ATOMOB XMMHUYECKUX SJIEMEHTOB 1
61 | MonHas xuMHu4ecKas CBA3b 1 Iudposas
nabopaTopus
RELEON
Hudposoit gaTunx
TEeMIIepaTypbl
IIJITATUHOBBIN; TATUNK
TEeMIIepaTypbl
TepMONAPHBINA
62 | KoBajeHTHO-TIOsIpHAS CBSI3b 1 [udposas
nabopaTopus
RELEON
[Mudposoii gatunk
TEeMIIEpaTypbl
MIaTHHOBBIN; JaTUYNK
TEeMIIEpaTypbl
TepMONAPHBINA
63 | KoBajeHTHO- HEMOJspHAs CBS3b 1
64- | CrerneHb OKUCIICHUS 2
65
66- | OxucnurenbHO-BocCTaHOBUTENbHBIE peakiuu (OBP). 2




67 [Ipoueccol okucaeHUs iU BOCCTaHOBICHUS. OKUCIUTENH U
BOCCTAaHOBHUTEIH.
68 | KonTponpHas pabora Ne 3




TOUKA i\'pocm

JlabopaTopHbIe padoThI
8 kuacc
Ilpaxkmuueckas paboma Ne 1. «H3yuenue cmpoenua niamenu»
Teopernueckas yacTth: ['opeHHe — CIIOAKHBIA MPOLIECC, COMPOBOKIAIOIIMIICA BBIJEICHUEM SHEPrUU, KaK MPaBUiIo, B
BUJIE TEIJIa U CBeTa. Pa3nnualoT roMoreHHoe ropeHue (Harmpumep, npu padoTe ra30Boi FOpeikn), U TeTepOreHHOe ropeHne (HarpuMep, TopeHue
CIIMPTa U CyXOro ropro4ero). B paccMoTpeHHBIX IpUMepax MiaMsi UMEEeT CXOAHOE CTpOeHHE. B HEM MOXHO BBIIEIUTH TPH YaCTH.
BHyTpeHHUlI KOHyC TEMHOIO I1Be€Ta (B CiIy4ae ra30BOM IOpEJIKM CHMHErO LBETa) ¢ HU3KOM Temmneparypoil ~ 300—500 °C. 3aech mpoucxoaut
HCIIAPEHUE U PA3JIOKEHUE TOPIOYEro BENIECTBaA.
Cpennuii BOCCTAaHOBUTEIBHBI KOHYC COCTOUT W3 CMECH BO3JyXa W TOPSAIIETO Ta3a. 37eCh IOJ BIMSHUEM OoJiee BBICOKOW TeMIEpaTyphl
(1500—1800 °C) mpoayKThl UCHIApEHUSI M PA3JIOKCHHUSI TOPIOYMX BEIIECTB aKTUBHO pearupyroT ¢ kuciopogaom. Eciam dacte yriepoga ocraércs
CBOOOJTHOM, TO €ro MeJbyUaiIlie YacTUIbl PACKAISIOTCS U MPHUAAIOT IUIAMEHH SPKOe CBEUECHHE. JTa YacTh IIaMeHu Oorara yrapaeiM razom CO —
CWJIBHBIM BOCCTaHOBUTENIEM, IO3TOMY €€ Ha3bIBAalOT BOCCTAaHOBUTENbHOW. Touka HamOosee BBICOKOW TeMmmepaTypbl HAXOOUTCS Ha OCTpUE
BOCCTAaHOBUTEIBHOI'O KOHYCA.
BHemHuil OKMCIMTENbHBIM KOHYC 00pa3yeT HEBHAUMYIO OOOJIOUKY, OKPY)KAIOUIYI0 IulaMs. 3AeCh IMOJ BIUSHUEM 3HAUYUTEIBHOTO IPUTOKA
KHCJIOpO/1a BO3AyXa IPOUCXOJUT MIOJIHOE OKUCIeHHe roprouero Bemecrsa 10 CO2 u H2O (mpu ropeHnn cyxoro ropro4ero Ha OCHOBE ypOTpOIIMHA
takxke obOpasyercss N2). Ilpu stom ocraércs M30BITOK KHUCIOPOAA, KOTOPBIA TPU BBICOKOW TemmepaType 00agaeT BBICOKOM OKHCIUTENbHON
aKTUBHOCTBIO, TIO9TOMY BHEIIHSS YacTh IUIAMEHM HAa3bIBAETCSl OKUCIHTENBHOW. Mcmonp3ys moimyB BO3oyXa, MOXKHO YBEIMYHUTH TEMIEPATYpPy
IUTAMEHH.
IIpakTnyeckas yacThb: Llenp onbITa: N3y4uTh CTPOEHUE INIAMEHH, OIPEIECIIATE TEMIIEPATYPy B PA3HBIX €0 30HAX IPU MCIIOIb30BAHUM Pa3IMYHbIX
HCTOYHUKOB TEIIA .
Ilepeuensv oamuukoe yughposou nabopamopuu: NaTINK TEMIEPATypbl TEPMOIAPHBIN.
Hononnumenvnoe 060pyoosaHue: MTATUB C 3KUMOM; JIepKaTeNb I MPOOUPOK; CIIUPTOBKA .
Mamepuanvt u peaxmugbsl: CIAPT 3TUIIOBBIN; CyX0€ FOpPIOYEE; CBEYa.
Texnuka 6ezonacnocmu:
1 . PaGoTa cBsi3aHa ¢ OTKPBITHIM TUTAMEHEM — OEPETUTECh 0XKOTa.
2 . Tepmomnapa mocie u3BJICUEHHUS U3 IJIAMEHU OCTBIBAET HE cpa3y — Oeperutech oxkora. 3.B cnupTOBKe COAEPKUTCS TOproYast )KUIKOCTb.
Huempyxkyus k 6binoHeHuio:
1.IToaxnrounTe BEICOKOTEMIIEPATYPHBIN JaTUUK (TEpMONapy) K PETUCTPAaTOPy JaHHBIX (KOMIIBIOTEPY). 3aKpENUTE JaTYUK B LITATUBE TaK,
YTOOBI €70 KOHYMK Kacayics (PUTHIISI CTUPTOBKH .
2 . 3axrute cnupToBKy. Koraa mokazanus ctaOMiImM3upyroTCs, 3alUIINTE 3HAaUEHUE TeMIepaTyphl Ha cxeMe miamMenu (puc. 1).
3.IlepeMemiaiiTe AaTYUK TEMIIEPATYPHI B CIACAYIONIYIO TOUKY IJIAMEHH B COOTBETCTBUM CO cXeMou. J[J1s aToro ocnabnsiite MyhTy u
nepemeraiTe e€ (BMecTe ¢ JIAIKOH U IaTYMKOM) B HY)kHOe MecTo. Koria mokasanus cTabMIn3upyroTCs, CHOBA 3aHOCUTE 3HAYCHUE
TEMIIEPATYPHI B COOTBETCTBYIOIIEH TOYKE HA CXEMY .
4 . Tak u3MepbTE TEMIEPATYPY BO BCEX TOUKAX IUIAMEHHU, OTMEUEHHBIX Ha cxeMe . 5 . [loBTopuTe 1eiCTBUSA CO CBEYON M CyXUM IOPIHOYUM.
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6.00paTtute BHUManue! [1pu u3ydeHnn CTpOSHUS TUIAMEHH CYXOTr0 TOPIOYEro uCmojib3yercs 1/4 yacte Tabnetku. Kycouek roprodero noMeniaroT Ha
KepaMHUUYECKYIO TUIUTKY.

Puc. 1. Touku n3amepeHus: TeMeparypsbl INIaMeHU
7 . BHecuTe B 1miiaMs CHMPTOBKH Ha MOJIMUHYTHI TPOOHpPKY. M3BIeKuTe MpoOUpKY U3 IUIAMEHHU U PACCMOTPUTE €€ TOBEPXHOCTb.
8 . IloBTOpHuTE OMBIT CO cBeuoil. Kakoro nBera oopazoBayicst HanET? YTo 3TO 3a BEIIECTBO?
Pe3ynbrarel n3mepeHuii/Ha0ro ieHni

McTouHnK TemmepaTypa okoso ¢utuis T eMreparypa B CpeaHei Temmneparypa B BepxHeit [Uto oOpazoBasioch Ha
Ne  |remnoTsl (Kycouka ropro4ero) YaCTH IJIAMEHU YaCTH IJIAMEHU MMOBEPXHOCTHU MPOOUPKH
1 CrinpToBKa
2 CBeua
3 Cyxoe roprouee

Bvi6o0ow1:

B BBIBO/1aX yKa3aTh, KAKOWH HCTOUHHUK TEILJIOTHI MPEANIOUTUTEIBHO HCIIOJIb30BaTh B XMMUYECKOH TAOOPaTOPHH U IIOUYEMY .

Konmponvnwvie sonpocwi:

1 . Kako# ncTouHuK miiamMeHu Obut ucronb3oBan? 2 . Kakas yacTh njaaMeHu camasi ropsigasi?

3 . J1o Kakoil MaKCUMAJIbHOU TeMIepaTyphbl yAaETCs MporpeTs Tepmonapy? 4 . Uto ropsiuee — LEHTP MIIAMEHU WK Kpast?

5 . IloueMy cnUpTOBKA FOPHUT MOYTH OECLBETHBIM IIJIAMEHEM, a CBeya — CBETAUIMM? MOXHO JIM MCIIOJIb30BaTh CBEYHU B JIAOOPATOPUHN BMECTO

CIIUPTOBOK?

6 . Kakue npoIyKThl TOpEHHs OJJUHAKOBBI y CIIUPTOBKH U cBeun? 7 . 3aganue 1y noaroroku k ['MA, BITP

[Ipu HarpeBaHuU TBEPIBIX BEUIECTB B IPOOUPKE HEOOXOAUMO: 1.B35Th MPOOUPKY B PYKU U HArpeBaTh Ty YacTh, I/I€ JIEKUT BEIIECTBO;

2.3aKpenuTh MPOOUPKY B MITATUBE U HATPEBATh Ty YaCTh, I/I€ JIGXKHUT BEIIECTBO;

3.B35Th IPOOUPKY B PYKH, MPOTPETH BCIO MPOOUPKY, a 3aTEM Ty YacTb, I/I€ JICKUT BEIIECTBO;

4.3aKpenuTh NPOOUPKY B IITATHBE, IPOTPEThH BCIO MPOOHUPKY, a 3aTE€M TY YaCTb, TJ€ JICKUT BEIIECTBO .

(ITpaBwibHBINM OTBET: 4 .)

8.3amanue s pa3BUTHsI QYHKIIMOHATILHON TPAMOTHOCTH

B xnure Maiikna @apanes «crtopus cBeun» aBTOP ONUCHIBAET OIIBIT, KOTOPHIM OH IEMOHCTPUPOBAJI HA CBOUX JIEKIUAX. B rurams

CBEYH OH MOMEINa] U30THYTYIO CTEKISIHHYIO TpYOKY. O1H KOHell TpyOKH OmycKaJicsi HelaJeKo OT (PUTHJIIS, BTOPOM BBIBOJIMJICS Ha

HECKOJIbKO CAHTHMETPOB OT IIaMeHU. Yepe3 HeKOTopoe BpeMs K KOHILY TPYOKH MOAHOCHIIN TOpSAIIyIo TyduHy. [losBisoch

1aMsi, KOTOpOE CYIIECTBOBAJIO OT/IEIBHO OT IjIaMeHH cBeul. Kak MOXHO OOBSICHUTD 3TO sIBJICHUE?

Ortger: B 3T0if yacTu niamMeHu NpoOUCXOAUT UcnapeHue napaduna. [Tapsl napaduna Ha Bo3ayXxe, IPH MOHKUTAHUU, 3aTOPAIOTCSL. ~—
Puc. 2. OnsIT ¢ nameHem cBeun



JdemMoHCcTpauMOHHBIH 3KcepuMeHT Ne 1. «Buvldenenue u no2nouienue menna — NPU3HAK XUMUYECKOU peaKuuuy TOWKA ! POCTA

Teopernueckas yacTb. PaboTa mpoBomuTcs mpu H3ydyeHMH TeMbl «lIpu3HaKM XUMHUECKUX peakuuil». Boiaenenue u

IOTJIOIEHUE TEIUIOTHI, U3MEHEHUE OKPACKH PAaCTBOPOB MJIM BEILECTB, BBIIEICHHUE ra3a sIBJISI0TCS OCHOBHBIMU ITPU3HAKAMU XUMUYECKHAX PEAKIIHM.
Taxoke ©MeeT CMBICII IOBTOPUTH pabOTy NPHU BBEICHUH MOHITHUS «TETNIOBON 2PPEKT peakium .

IIpakTuyeckas yactb. llenb paboThI: IPOAEMOHCTPUPOBAThH BBIAEICHNUE U IOIVIOIIECHHE Telja MPU XUMUYECKUX peakuusax. CBs3aTh NOKa3aHUA
JaT4YNKa TEMIEPATYPBI C OCA3aTEIbHBIMU OLYIIEHUSIMHU.

Ilepeuensv damuukoe yugposoii nabopamopuu: 1aTIUK TEMIEPATYpPbI IJIATUHOBBIN.

Hononnumenvnoe 06opyoosanue: Ba XUMUYECKUX cTakaHa (50 Mi1), IpOMBIBaJIKa ¢ IUCTHIUIMPOBAHHON BOJIOM, CTaKaH Il CIMBA OTPaOOTaHHbIX
pacTBOpOB.

Mamepuanvl u peaxmugul: aTFOMUHHUEBAsI IPOBOJIOKA UM TpaHydbl, 20%-Heli pacTBop ruapokcuaa Hatpust NaOH, 10%-Hb1il pacTBOp yKCycHOM
kucinotel CH3COOH, rugpokap6onat Hatpust NaHCO3 .

Texnuka 6ezonacnocmu: 1 .PaboraTh B oOuKkax. 2.Tpebyetcst coOmoneHre Mep O€30MacHOCTH IMpH paboTe ¢ THIPOKCHUAOM HATpusi U
HarpeBaTelbHBIMU IPUOOPAMHU.

Huempyxyus k evinonnenuro: 1.B xumuuecknil crakan Hazielte pactBop mienoun NaOH. U3mepesre ero temneparypy. Ilomecture rpanyisl win
IIPOBOJIOKY AJIOMUHUS TaK, 4TOObI HajJ, HUMHU OCTaBajcCsl clIOW kuIkocTH. Korma HauHEéTcs peakuus, oOpaTuTe BHUMaHHE LIKOJbHUKOB Ha
BBIJICJICHUE Ta3a U yBEIMUYCHHE Temrieparypsl. JKenaTtenbHO (eciu peakius WAET He CIMIIKOM OypHO) MPOWTH MO KIJIACCy U JAaTh IIKOJIBHUKAM
[OTPOraTh CTakaH, 4TOOBl yOEAMTBHCS, YTO €ro COAepKUMoe paszorpenock. OTMEThTE MaKCHUMalbHYIO TemIeparypy pacTBopa. [lomyueHHbIH
pe3yabTaT 3aHECUTE B TAOJNIHUILY .

2.IIpomoiiTe 1aTuuK TeMIiepaTypsl Booi. B crakan Haneite ykcycHyto kucioty Ha I 1/3 o Beicote. M3mephTe e€ Temneparypy.

HeOonpmMyu mopuusMH  HachlIbTE TUAPOKApOOHAT HATPHs, MOMEIIMBas AATYMKOM TemmepaTypbl. OOparuTe BHUMaHME IIKOJBHUKOB Ha
BBIJIEJICHUE ra3a - IPU3HaK XuMudeckon peakuuu. [locmorpure, kak usmeHsercs reMieparypa. OTMETbTE MUHMMAIIBHYIO TEMIIEPATYpy pacTBOpa.
[Tomy4yeHHBbIH pe3yabTaT YYCHUKH 3aHOCST B Ta0uIly.  Pe3ynbrarhl m3MepeHuii /Ha0to1eHui

Pearupyromue Beniectra Hauanenas remneparypa MaxkcuMansHast/ MUHUMAJIbHAS Brinenenue niy noriomeHue
pacTBopa TEMIIEPATypa pacTBopa TEIUIOTHI

PacTBop mienoun u anroMuHH
PactBOp yKCyCHOM KMCIIOTBI U cOZla
Bv1600v1: YKa3aTh NPU3HAKH XUMUYECKUX PEaKIIUH.

Konmponvnwvie sonpocwi:

1 .IlpuBenute mpuMepsl peakluii, TPOTEKAIOIIUX C BBIACICHUEM TEILIOTHI.

2 JIyist mojiy4eHus HeraméHoW U3BECTU MEJ TPOKAJIMBAIOT MPU BBICOKOU TemnepaType. K kakoMy TUITy MOKHO OTHECTH 3Ty PEAKIUI0?

3.3ananue ana noaroroBku k ['MA, BIIP: Tonbko XxumMuueckue siBI€HUS EPEUHUCIICHBI B TPYIIIE:

1.'openue cBeun, BhINaZieHUE T0KIEBIX Karesb, KUeHue BoAasl  2.CkucaHue si0J0YHOT0 COKa, CKUCaAHHE MOJIOKA, PACTBOPEHUE Mea B YKCyCe
3.Tasnue cHera, IIaBJIeHUE CBUHLIA, TPOTYXaHUE KYPUHOTO siflia 4.00pa3oBaHue TyMaHa, TOPEHHE OEHTaTbCKOM CBEUH, TOPEHUE TPUPOTHOTO
rasa
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JleMoHcTpauMoOHHBIA 3KcIepuMeHT Ne 2. «Paznoxcenue 600bl 3J1eKmMpudecKum moKom»
Teoperuueckas yacth. [lepen Hagamom paboTHI clieAyeT 0OCYIUTh CO IIKOJIBHUKAMH BOTIPOC: MPOCTHIM WIIH CJIOKHBIM BEIIECTBOM SIBIISETCS BOJA.
[Tocne BBIIBHYKEHUS YUAIIUMHUCS PA3IMUHbIX THIIOTE3 YYUTENb MPOCUT MPEIJIOKUTh BAPUAHTHI UX SKCIIEPUMEHTAILHON MTPOBEPKHU.

OOBIYHO MaHHBI ONBIT PEKOMEHIYIOT TPOBOAWTH B mpubope ['odmaHa, yCTPOWCTBO KOTOPOTO SIBISETCS JOCTATOYHO CIOKHBIM JUISI
BOCHBMHUKJIACCHUKOB. Y JJ00HEe ero MpoBOAMTH B MPHOOpPE AJI OMBITOB C DJIEKTPUUYECKHM TOKOM, MCIHOJB3YS B KadecTBe AnnekTponuta 10%-Hbiid
pacTBOp THUAPOKCHUIA HATPUS M CTajbHBIC (JIydllle HHUKENEBBIE) AJIEKTpoAbl. Bo m30exaHWe BCIICGHWBAHHUS pacTBOpa MPHU JAEMOHCTpPAIUU K
ANEKTPOIIUTY CenyeT 100aBUTh STHIIOBBIN criupT (Ha 4 00bEMa pacTBopa 3ekTponuTta 1 006EM 95%-Horo pacTBopa crupTa) .

[IpakTuyeckas yactob. Llenb paboTel: chopmMupoBaTh MpeCTaBICHUS y yYaIIUXCs 00 aHAIM3€ CIOXKHBIX BELIECTB U U3MEHEHUH MOJIEKYJ CJIOKHBIX
BEIIECTB B X0/1€ XUMHUECKUX PEaKIIU.

Hononnumenvnoe 060pyoosanue: TPHOOP ISl OMBITOB C JJIEKTPUUYECKUM TOKOM; HCTOYHHMK IIOCTOSIHHOTO TOKa: MpoOMpKHM - 2 IIT.,
MIPOHYMEpPOBaHHbIE; TYYMHKA; CIUPTOBKA; MPOOKHU — 2 IIT, MAHIET .

Mamepuanet u peakmugol: cnupT STUIOBBINA, 10%-HbIN pacTBOP HIETOYH.

Texnuka 6ezonacnocmu: Pabotath B oukax. TpeOyrOTcs crieruaibHbIe Mephl 0€30ITaCHOCTH TIPH padoTe C THAPOKCHUIOM HATPHS .

Hucmpykyus k evinonnenuro: 1.3an10JHUTE HIIEKTPOJIUTHYECKYIO BaHHY M JIEMOHCTPAIMOHHBIE MPOOUPKU PACTBOPOM JIIEKTPOJIUTA 3apaHee, 0
ypoka. 2.ITpogeMoHCTpHupyiTE TPUOOP ydarumcsi, OObICHUTE €r0 YCTPOUCTBO U BKITFOYUTE TTOCTOSIHHBIN AJIEKTPHUYECKUI TOK.

3.HaGnromaercs BoIZieNieHHE Ta30B Ha AIeKTpoAax npudopa. OOparute BHUMaHKE y4YaIlUXCsl HA TO, YTO OJMH U3 Ta30B BBIICISACTCS MHTCHCHUBHEH U
3aHUMAET B JBa pa3a 00BN 00BEM IO CPaBHEHHUIO CO BTOPHIM T'a30M.

4.00cynure HaOIIOMacMble TPU3HAKU XUMHUYECKOW PEaKIUH, CACNaiTe MPEAMONIOKEHUS O TOM, B KaKWX MPOOMPKAX HAXOISATCS KHUCIOPOA M
BOJIOPO/I. DJIEKTPOJIN3 MPEKpaTUTe, KOraa B mpodbupkax Habepércs okoyio 6 Ml BOAOPOJa U 3 MII KUCTIOpO/a .

5.00paTuTe BHUMaHHE Ha pa3InYHbe 00BEMBI COOpaHHBIX ra3oB. [IpoOupKH MIOTHO 3aKpoOWTE MPOOKAMH IO CIOEM 3JIEKTpoiuTa. Tieromeit
JYYUHOW OMpeJieNIuTe HAM4YKhe KHUCIopoJaa B MpOOUpKE, TOpsilel JIyduHOM moaoxrure Boxopoa. Ilpemnoxure ydammmcs 3aHECTH Pe3yJIbTaThl
HaOJIIOACHUH B TaOIUITy. PesynbraTsl HaOIIOICHHIHA

Howmep npobupku O0béM Taza HasBanue raza

1
2
Bv1600b1: OTpa3uTh, YTO MPOUCXOAUT C MOJIEKYJIAMHU CIIOKHBIX BELIECTB B X0/1€ XMMUUYECKOM peaKIiH.

Koumponvhvie éonpocwi: 1. M0XHO 11 TI0 BHEITHEMY BUAY OTJIMYUTH I'a3 BOJOPOJ OT ra3a kucinopozaa? 2 .Kakue yacTUIbl COXpaHSIIOTCS B X0/1€
MPOTEKaHUs PEAKIIUH PA3JIOKEHUS BOJIbI, a Kakue paspymatorcs? 3 .Kak qoka3aTh, 4TO B COCTAaBE caxapa COJIEpKaTCsl aTOMBI yriaepoa?

4 3ananue ans noaroroBku k A, BIIP. Tlpu coOupanuu ra3zoB UCIONB3YIOT IPUOOPHI, MIPEICTaBIECHHbIEC Ha pucyHKe. C IMOMOIIbI0, KAKUX U3
yYKa3aHHBIX PUOOPOB MOKHO cOOMPATh BO10po? OOOCHYHTE CBOI OTBET, HCXOS U3 CBOMCTB JIAHHOTO Ta3a.

Puc. 7. IIpuGops! s codupanus razos

(A) (B)

(B)
| / g // i
—— 7
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JleMoHCcTpalMOHHBIH 3KcIIepUMEeHT Ne 3. «3aKOH COXpPaHEHHUs] MACChI BellleCTB)

Teopernueckas yactb. [Ipu U3ydeHUN JaHHOM TEMBI LeIeco00pa3HO CO3AaTh MPOOIEMHYIO CUTYAIUIO, /Ui pa3peIIeHHs

KOTOPOM ydaluecsl BbIABUIAIOT TMIIOTE3bI, TPEOYIOIMe 3KCIEPUMEHTAIBHON npoBepKku. [Ipn oOCyX1eHNH NpenIokKEHHbIX BapUaHTOB IIPOBEPKHU
BBIJIBUHYTBIX THUIOTE3 BOCBMHUKIACCHUKH MPEIaraloT pa3IudHble BApUAHThl KOHCTPYKIIMK MPUOOPOB, T.€. MPOSBISIOT TBOPUYECKYIO aKTHBHOCTb, B
XO07Ie KOTOPOH MPOUCXOAUT IEPEOCMBICIEHNE TPUOOPETAEMbIX 3HAHUIA.

Ha ypoke yuammecs y3HatoT o paborax M. B. JlomonocoBa um A. JlaByas3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHUS MacChl BEILECTB,
(GbopMyIMpYIOT 3aKOH, NMPHUXOAAT K BBIBOAY, YTO Macca BEILECTB B XOJ€ PEAKIMM JOJKHA OCTaBaThbCs MOCTOSHHOW. JIOOMBIIMCH MOHUMAaHMS
JAHHOT'O TE3UCA, YUUTEb JEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTuyeckas 4acTb. L{enb paboThl: SKCIEPUMEHTAIBHO JT0Ka3aTh 3aKOH COXPAHEHUS MAaCChl BEILIECTB .

Hononnumenvnoe 060pyoosanue: BeCbl TEXHOXUMHUYECKUE WM AJIEKTPOHHBIE; cBeYa; K010a MI0CcKogoHHast 250 MIT; J0XKKa /ISl CKUTAHUS BEIECTB.
Mamepuanvt u peakmuegbi: cBeya.

Texnuka 6e3onacHocmu: BBITIOTHATH TPEOOBAaHUS MPH pabOTe C OTKPHITHIM INIAMEHEM.

Hncempyrkyusa k evinonnenuro: Ha pelUaXHBIX WM DJIEKTPOHHBIX BECAX YpPaBHOBEUIMBAETCS CBEYa, a 3aTE€M Y4YUTENb 3aKuUraer e€. Yuammecs
HAOII0AaI0T, YTO B Te4YeHHWE ~| MUH paBHOBECHE BECOB HApyIIAeTCs, Yalllka C TOPSIIEH CBEYOM MOJHMMAETCs BBEpX. YUaAIIUMCS 3aal0TCs
Borpochl: «Kak MOXHO 0OBsCHUTH HaOmomaeMblii dakt? Kak 3TOoT (pakT corjacyercs ¢ 3aKOHOM COXPaHEHHs Macchl BemecTB?» OOCyxXIeHHe
JTAHHBIX BOIIPOCOB MPUBOAMT yJAIUXCS K MBICIIH O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIIEAYET U3MEHUTh KOHCTPYKIIHIO TpHOopa.
YuuTenp 3apaHee T0JKEH MOATOTOBUTH KOJOY JOCTATOYHO OOJIBIIOr0 00BEMA C XOPOIIO MOJOTHAHHONW MPOOKO, B KOTOPYIO BCTaBJIEHA JIOKEUKA.
B noxeuke 3akperuisercss cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaercss Ha Becax (puc. 8) . Korma
y4aluecs: IPUXOAT K BBIBOJY, YTO OIBIT CIEAYET IPOBOJUTH B 3aKPBITOM MPUOOPE, YUUTENb TOCTAET BECHI C KOO0,
32)KUTaeT CBEUY, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY M TUIOTHO 3aKpBIBACT. YYaluecs BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIAETCS B XOJ1€ BCETO HKCIEPUMEHTA .

Puc. 8. [Tpubop 11 JeMOHCTpaluy 3aKOHA COXPAaHEHHS MacChl BEIIECTB

BriBOALI:

B BBIBO1axX HEOOXOMMO OTPA3UTh TE3UC, YTO Macca BEIIECTB P MPOTEKAaHUN XUMUYECKON pEaKkIi COXPaHIETC .
Konmponvnwvie 6onpochwi:

3amanus 11 pa3BUTUS (PYHKIIMOHAIBHON IPaMOTHOCTH

1.IIpu ropennu 1poB octaéres 301a. Macca 30716l MEHbILIE MACCHI B3ATBIX IS CKUraHus JpoB. Kak MOKHO 00BSACHUTB 3TOT (hakT?

2. 1511 IpUrOTOBJIEHUSI MSICHOTO OyJIbOHA TOBap B3s Kycok msca maccod 1 kr . Ilocne Bapku kycok msica cran Becutb 800 r . [louemy macca
MU3MEHWIACh?
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JdeMoHcTpannoHHbIH 3KcniepuMeHT Ne 4. «OnpenesieHne cocraBa BO3xyxXa»

Teopernueckas yacTb. llepen mpoBeqeHHEM SKCIIEPUMEHTa y4alluMcs HEOOXOAUMO OOBSICHUTH YCTPOHCTBO

mpuOopa, 9TO O3HAYAIOT JAeNIeHUs. Takke He0OX0aMMO YO IUThCS, YTO MPOOKa Mprdopa repMETHIHO 3aKPHIBAECT COCY/I.

[IpakTuyeckas yactb. Lleap paboThl: 3KCTIEPUMEHTABHO ONPEAEIUTh 00BEMHYIO JIOTI0 KUCIIOPOJIa B BO3IYXE .

Lononnumenvroe obopyoosanue: IprudOP Ui ONpEesIeHUs] COCTaBa BO3AyXa, IITATUB, CIMPTOBKA, CTEKJISIHHAS MaJl0YKa, JIyYlHa, CTAKaH C BOJIOM.
Mamepuanet u peaxmugwt: KpacHbeiii Gpocdop.

Texnuka 6ezonacrnocmu: C OCTOPOKHOCTBIO 00pammarhest ¢ TopsAuuM Gochopom.

Huempyxkyus K 66inoHeHUIo:

1.Kpucrannmmzarop HaroJoBUHY 3aroyiHuTe Bogoi. Ha moBepxHOCTh BoAbl moMecTuTe papopoByio vammky ¢ 1—1,5 r cyxoro kpacHoro ¢ocgopa.
2.00paTuTe BHUMaHUWE HAa HEOOXOIUMOE YCIIOBHE HKCIEpUMEHTa — BIaxHBIH (ocdop mcnonp3oBats Hemb3s! Pochopa TOMKHO OBITH B3ATO
0osb11Ie, 4yeM TpeOyeTcs Uil CBSI3bIBAHUSI BCETO KHCIOPOAa, HAXOISIIErocs B COCY/E.

3.01KpoiiTe MPOOKY MpUOOpa U MOMECTUTE KOJOKOJ B KPHCTAIIM3ATOP ¢ BOAOM. Ilorpy3ure KOJOKOJI B BOJY HACTOJBKO, YTOOBI YPOBEHb BOJIBI
COBIIaJIaJl C HIDKHUM JIelIeHHeM KoJiokona. [Ipu a3Tom HIDKHMN Kpall KOJIOKOJIa He AOJKEH JOXOAUTH JI0 JIHA KpucTamiu3aropa . s 3Toro KoJokou
3aKpenuTe B IITATHBE WA IOMECTHTE Ha THO KPUCTAIIM3ATOPA JABE CTCKJISIHHBIC TAJIOYKH .

4,CAnTbHO Pa30TpPEB KOHEI[ CTEKJISHHOW TMajouYKH, OMycTUTe €€ B KOJIOKOJ W momoxrute docdop. Kak tompko dochop 3aropencs, ObICTPO
U3BIICKUTE MAJOYKy M 3aKpOHTe KOJOKOI MpoOKkoil. Komokon 3amosHsieTcs rycThiM O€NbIM JBIMOM, COCTOSIIMM M3 4YacTHueK (ocopHOro
aHTUAPUIA.

5.Ipu ropennn ¢ochopa 00BEM BO31yXa BHYTPH KOJIOKOJIA BHAyaje OT HAarpeBaHHWs HEMHOTO YBEJIMUYMBACTCSA, a YPOBEHb BOJBI B KOJIOKOJIE
noHmxkaetrcss . [lo mMepe pacxogoBaHWs KHCIOpOJa IUIaMs MOCTENEHHO racHeT. bemwnii docdopHbiii anruapum pactBopsercs B Boae . Cocya
OXJIaX/1aeTCs, Ta3 B KOJIOKOJIE TIOCTETIEHHO YMEHbIIaeTcsi B 00bEMe . YPOBEHb BOJIbI B KOJIOKOJIE OBBIIIACTCA . B KpucTammsarop qoseiTe BBl B
TakoM o0beMe, YTOOBI BHYTPU U CHAPYKU KOJIOKOJa YPOBHHU OBLIM OJMHAKOBBI M COBIAJAlIA CO BTOPHIM JIEJICHHEM KOJIOKOJIA.

6 . OTkpoiitTe mpudOP U MPH MOMOIIM TOPSIIEH JTyYHHBI YOSIUTECh B TOM, YTO OCTaBIIUICS B KOJOKOJIE I'a3 HE MOICP’KUBACT FTOPECHHUS.

Pesynbrarel HaOm01eHMI

Ywucno nenenui B mpudope, Ywucno neneHuii B mpudope,
3aMOJHEHHBIX BO3MYyXOM (110 3aro0JIHEHHBIX ra3aMu (rmocie Kakoii raz npopearuposan?
MIPOBEACHUS PESAKITHH) MPOBEACHUS PEAKITHIH)

BriBOALI:

B BBIBOJIaX yKa3aTh coziep:kaHHe KUCI0poia B Bo3ayxe (B %).

Kontponbasie Bonpock!: 1.Kakoii ra3 pacxoayercs npu cxxuranuu pochopa B Bo3ayxe? 2.Kakoii 00béM kucioposa B Bo3ayxe? CKOIbKO 3TO
cocTaBisieT B poueHTax? 3.IloueMy /i npoBeeHus 3KcrepuMenTa 0epyT u30bsITok pocdopa?

4.Kakoii ra3 ocTtajics B KOJIOKoJIe rocie cropanus Gocdopa? 5.3aganus ans noarotrosku k A, BITP

VYKaxuTe, B KaKyro IpyIIy BXOAAT BEIECTBA, 3arPA3HSIIONINE BO3IYX:

1.BOASIHOM TIap, YIIAEKUCIIBIN ra3; 2.CEpHUCTBIN Ta3, OKCHJIbI a30Ta; 3.KUCIOPO/I, a30T; 4.T€JINi, KUCIOPO
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