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IMosicHuTeIbHAsI 3alHUCKa
PaGouas nporpamMmma o XuMUHM Ha YpOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus COCTAaBJIEHA HA OCHOBE MOJOXKEHUN U TpeOOBaHMIl K pe3ybTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNbHON MpOrpamMMbl, MpeACTaBICHHbIX B DeaepaqbHOM TOCYAAPCTBEHHOM OOpPa30BaTEbHOM CTaHAApTe OCHOBHOTO OOIIEro
o0Opa3oBaHMs, YTBEPKICHHOTO MpukazoM MunuctepcrBa oOpa3zoBanus u Hayku PD Ne 287 or 31.05.2021, ¢ yuerom IIpumepHoii mporpamMmbl
Bocniutanus, OCHOBHO# oOpa3oBarensHOU porpammbl MKOY «KupoBckasi cpemnsis o01ieo0pa3oBarenbHas IK0JIa» OCHOBHOTO 00IIEro 00pa3oBaHuUs,
npuMepHoi pabodeit mporpammbl  MHCTHTYTa cTpareruu pasBuTHs oOpa3oBaHus Poccuiickoit Akanemuun oOpazoBanus M, 2021 , Merogudyeckumu
PEKOMEHJALUSAMH 110 CO3AAHUI0 M (DYHKIIMOHUPOBAHMIO B 00I1€00pa30BaTEIbHBIX OPraHU3alUAX, PACIOJIOKEHHBIX B CEIBCKOW MECTHOCTH U MallbIX
ropojiax, IEHTPOB 00pa30BaHMs €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKON HampaBieHHocTel («Touka pocTa») Ha OCHOBaHUM MUChbMa MHHHCTEPCTBA
[Mpoceemenust Poccuiickoit @enepanuu (25 nosops 2022 r. N TB-2610/02).
B COOTBETCTBUH C
- [Tonoxxennem o paboueii mporpamMmme yuedbHoro npeamera, kypca MKOY «KupoBckasi cpemnsisi 00meo0pa3oBaTelibHas IIKOJIa» W OPHCHTUPOBAaHA Ha
peaM3aluio B IEHTpe O0pa30BaHMS ECTECTBEHHOHAYYHOW W TEXHOJOrM4eckod HampaBieHHoOcTedl «Touka pocra», co3manHoro Ha 0Oaze MKOY
«KupoBckas cpemHss odmieoOpazoBaTeabHast MIKOJA » C HENbI0 Pa3BUTUS Y 00YUYaIOIIMXCSl €CTECTBEHHOHAYYHOH, MaTEMaTHIECKOH, MHPOPMAITMOHHON
IPaMOTHOCTH, (POPMHPOBAHUS KPUTUYECKOTO U KPEATHMBHOI'O MBIIUICHUS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJIOTUYECKOM
HANPaBJICHHOCTH, a TAKKe JJIS MPAKTHYECKOW 0TpabOTKH ydeOHOT0 MaTepualia 1o yueOHbsIM npeaMeram «Dusukay, «Xumus», «buonorus.
Ha ©6a3e wuentpa «Touka pocra» oOecneunBaercs peanusanus o0Opa30BaTEIbHBIX MPOrpaMM E€CTECTBEHHOHAyYHOH U
TEXHOJOTMYECKON HaIlpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBaHUSIMHM 3aKOHOJATEIbCTBA B cepe oOpa3oBaHUS U C
yuétoM pekomeHnauuii @DenepanpHOro omeparopa ydeOHoro mpeamera «Xumus». OOpa3oBarenbHas IporpaMma IO3BOJISIET
UHTETPUPOBATh peaNU3yeMble 37eCh MOAXOMbI, CTPYKTYpy U COJAEpXkKaHHe MpH OpraHu3aluu oOyueHuss XUMuUu B 8—9 Kiaccax,
BBICTPOGHHOM Ha 0a3e JI000ro U3 JOCTYMHBIX yuyeOHOo-MeToandeckux komiuiekcoB (YMK). Mcnonb3oBanue obopynoBaHus IEHTpa
«Touka pocta» MO3BOJISIET CO31aTh YCIOBHS:
* U1 pacIlIMPEHUs COEP KaHUS IIKOJIbHOTO XUMUYECKOTr0 00pa30BaHus;
* ]I TIOBBIIICHUS TO3HABATEIHLHOM aKTUBHOCTH O0YYArOIINXCS B €CTECTBEHHOHAYYHOU 00J1acTH;
* JUId pa3BUTHS JUYHOCTH peOeHKa B Mpoliecce 00yUeHHs] XUMUH, €r0 ClIocOOHOCTEH, (POPMUPOBAHUS U YAOBIETBOPEHUS COLIUATIBHO
3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;
enisi paboOThl ¢ OJAPEHHBIMHU IIKOJBHUKAMH, OPTaHU3allMd MX Pa3BUTHUS B Pa3jIMYHBIX 00JacTAX 00pa3oBaTeNbHOU, TBOPUYECKOMH
JEeSITETbHOCTH.
[Tpumensist tudpoBbie TadOpPaTOpHM HA YPOKAaX XHMHH, YYallhecss CMOTYT BBIMOJHUTh MHOXECTBO Ia0OPATOpPHBIX padoT u
9KCIIEPUMEHTOB IO MPOTrPaMMe OCHOBHOM IIKOJIBI.
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Kparkoe onucanue noaxoaoB K CTPYKTYPUPOBAHUIO MATEPUAJIOB
B oopa3zoeamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
1 .MeToapl M3y4eHHS BEIIECTB M XUMHYECKHUX SBICHUH. DKCIIEPUMEHTAIbHbBIC OCHOBBI XUMHH .
2 . llepBoHauanbpHBIe XUMHUYECKHE MOHATUS . 3 . PacTBopbl. 4.OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX COSAMHECHHMA. 5. Teopus IIeKTPOIUTHYCCKON
JTUCCOIMAIU. 6. XUMHYECKHE peakIuu. 7. XUMHUECKHE 3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAUIOB U UX COCITUHECHHM ).

B ocHOBY BBIJIE/ICHUST TaKHX Pa3JelIOB 3aJI0KEH XUMHUYECKUN SKCIIEPUMEHT, TPAJAULIMOHHAS cHUCTeMa M3ydeHuss XuMuu. OCHOBHOH (hopMoii
y4eOHON NIEeATEILHOCTH SIBJSICTCS XUMHUYECKHHA JKCIIEPUMEHT, MPOBOJMMBIA B BHJE JIA0OPATOPHBIX, MPAKTHUYECKUX pPa0OT W JIEMOHCTpAIlUil.
JIeMOHCTpallMOHHBIA AKCIIEPUMEHT TMPOBOAMUTCS B TOM ClIy4ae, €CIM OH OMaceH /Ui BBIIOJHEHHUS Y4YallUMHUCA WM HMEIOIIHMICST Tpudop
MIPE/ICTABJICH B €IMHCTBEHHOM 3K3EMILISPE.

Jist u3ydyeHus npeamera « XMMHSD) HA 3Tane 0CHOBHOIo o0u1ero odopasopanust orBoaurcs 140 yacos: 8 knacc - 70 yacos; 9 knacc —70 yacos.

Jlannast oOpa3oBaTenbHas MporpamMma OO€CleYMBaeT YCBOCHHME YYAIIMMHCS BaXHEHIIMX XUMHYECKHX 3aKOHOB, TECOPUH U TOHATHUH;
(dbopMHUpYeT TIPENCTABICHUE O POJIM XUMHUHU B OKPYXKAIONMIEM MHUPE M KU3HU 4elioBeka. [IpM 3TOM OCHOBHOE BHHMAHHE YACTSETCS CYHTHOCTH
XUMHYECKHUX PEAKIHI U METOJaM UX OCYIIECTBICHHUS.

OaHUM M3 OCHOBHBIX IMPHUHIIMIIOB MOCTPOCHHUS MPOrPAMMBbI SIBJSETCS MPUHIMI JOCTYIMHOCTH . DKCIEPUMEHTAJIbHBIC JTAHHBIC, TTOJYYCHHBIC
YUYalIUMHUCS TPU BBIMOJHEHUN KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYAIIUMCS CAMOCTOSITENIBHO JIEJIaTh BBIBOJBI, BBISBIISTH 3aKOHOMEPHOCTH.
[Toxxonpl, 3a0KEHHBIE B COJIEpKaHUE MPOTPaMMBbI Kypca, CO3al0T HeOOXOAUMbIE YCIOBUS JJISI CHCTEMHOT'O YCBOCHHUS YYaIIMMUCS OCHOB HAYKH,
IUTsE 0O€cTIeYeH s Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBHSI OOYUYESHHS HAa TMYHOCTD YYaIerocs.

dopmMupyembie 3HAaHUS JOJKHBI CTaTh OCHOBOM CUCTEMbI YOEKICHUHN MIKOJIBHUKA, IIEHTPAIBHBIM SIIPOM €r0 HAYYHOT'O MUPOBO33PECHHSL.

Onucanue MaTepuaibHO-TEXHUYECKOH 0a3bl HeHTPa «Touka pocray,
HCI0JIb3YyeMOro AJIf peajiu3alui o0pa3oBaTe/ibHBIX IPOrpPaMM B paMKaX NMpenojaBaHus y4eOHOro npeaMera
«XHMHUA»

Hugposaa (komnvromepnas) nadopamopusa (IlJI), mporpamMMHO-anmapaTHBIH KOMIUIEKC, IaTYMKOBas CHUCTEMa — KOMIUIEKT Yy4eOHOTO
000pyI0BaHUS, BKIIIOYAIOIIUN U3MEPHUTEIbHBIN OJI0K, HHTEpdEiic KOTOPOro Mo3BOJSET 00ECIeYnBaTh CBS3b C MEPCOHATIBHBIM KOMIBIOTEPOM, U
Ha0Op TaTYMKOB, PETUCTPUPYIOIINX 3HAUECHUS PA3IMUHBIX (U3NYECKUX BETUUHH.

Jamuux memnepamypvt niamuHo6plil — NPOCTON W HANEKHBIN NATUMK, IPEIHA3HAYEH JUI U3MEPEHMS TEMIEPATYPhl B BOJAHBIX PACTBOpPAx U B
ra3oBbIx cpenax. Mmeer paznnunsiid 1uana3on udmepeHuit ot —40 no +180 °C. TexHnueckne XapakTEpUCTHKN TaTYMKA YKa3aHbl B NHCTPYKIUU 110
JKCITyaTauuu. Jamuux memnepamypsl mepmonapuulil IpeIHa3HadeH Uil u3mepenus temneparyp 10 900 °C. Mcnoas3yercsa mpu BBIIOJHEHUN
paboT, CBSI3aHHBIX C U3MEPEHHEM TeMIIepaTyp IIaMEHH, IUIaBJICHUS U Pa3IoKEHUs BEIIECTB.

Jamuuk onmuyeckon naomuocmu (Koaopumemp) — TPpEeNHA3HAUYEH JUIsI M3MEPEHHUS ONTHYECKOM IUIOTHOCTH OKpALIEHHBIX PacTBOPOB.
Hcnonp3yercs npu uzydeHuu teM «PactBopbl», «CKOPOCTh XUMUUYECKUX PEAKIIHIT», ONpeieIeHMH KOHLIEHTPAlUU OKPAIlEeHHBIX HOHOB.

Jamuuk pH tpenHazHaueH JUIsI M3MEpPEHHsT BOJOPOAHOro Tmokaszarens (pH) BOXHBIX pacTBOPOB B pa3iIMYHBIX MCCIEJOBAHUSAX OOBEKTOB
OKPYKaIOIle Cpebl.

Jamuuk 3n1ekmponpoeooHocmu NpeIHa3HAUYCH U1 U3MEPEHUS YAEIBHOW 3JIEKTPONPOBOJHOCTH KUIKOCTEM, B TOM YHUCJIE M BOJAHBIX PaCTBOPOB
BewecTB. [IpuMensercs npu n3y4yeHun TEOPUHN IEKTPOJIUTUYECKON JUCCOLMAIINY, XapAKTEPUCTUK BOJHBIX PACTBOPOB
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Jlamyuk xn0puod-uono6 UCIOIb3yeTCs A1 KOJUYECTBEHHOIO OIPENEICHMs COJIEpPKaHUsl MOHOB XJIOpAa B BOAHBIX PACTBOPAX, IIOYBE, MPOIYKTaX
nutanus. K natuuky noaxirodaercs noHoceneKTuBHbIN aektpon (MCD) (pabounii anmekTpos), HOTeHIHan KOTOPOro 3aBUCUT OT KOHIICHTPAIUH
OIIpeNIeNIIeMOro UOHA, B IaHHOM ciiyyae oT KoHueHTpanuu aHuoHoB Cl'. ITorennman MCD ompenenstoT OTHOCUTENBHO JIEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuuk numpam-uono6 NpPEAHA3HAYCH IJIi KOJMUYECTBEHHOTO OIPENEICHUS HUTPATOB B PA3IUYHBIX OOBEKTaX OKPYKAIOIIEW Cpeabl: BOAE,
oBoOIIaX, (PPYKTax, KOJIOACHBIX U3ACTUAX U T.J1.

Mukpockon yugpoeoit npenqHazHaueH U1 U3yueHs: GOpMbI KPHUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAILJIOB.

Annapam ona nposedenusn xumuueckux peaxyuit (AIIXP) nipeqHazHadeH IJIs TOJYYCHHUS U JEMOHCTPAIIMM CBOMCTB TOKCHYHBIX MApPOB U Ta30B .
OTH BeImIecTBa IONYYarOTCS B KOJIOe-peakTope, W TpH HarpeBaHwu (wid Oe3 HarpeBaHus) Ta3000pa3HbIC BEIIECTBA MPOXOAT 4Yepes
MOTJIOTUTENbHBIE EMKOCTH (HAcaIKH) C paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK raza moryiomaercs >KUIKUMU U TBEPIbIMU
peareHTamu, a TaK)Ke aKTUBUPOBAaHHBIM YIJIEM. AnnapaT Yalle BCEro UCIOIb3YIOT AJIS MTOJIyUYEHUS U JJIEMOHCTPALIUK CBOMCTB XJIOpa, CEPOBOIOPO/A.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCTONb3yIOT MPU U3yYEHUU TEMBI
«CKOpPOCTh XMMHUYECKOW peakiuu» U TermaoBoro s dexra xumuueckux peakuuil. [Ipubop maét BO3ZMOXKHOCTH IKCIEPUMEHTAIBHO HCCIIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUECKUX PEAKIHil CIeqyomux (HakTOpOB: MPUPObl PEarupyroIIUX BEUIECTB, KOHIICHTPAIUM PEarupyrolIiuX BEIIeCcTB,
IUTOINAAM TPAHUIIBI pa3ziena (a3 B TeTepOreHHBIX CUCTEMaX (ITOBEPXHOCTH COMPUKOCHOBEHHS MEXKy pearupyroliMy BEIIECTBAMHE), TEMIIEPATYPHI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemka-0o3amop — TPHUCIIOCOOTICHNE, HCIONB3yeMOe B JabopaTopuu Ui OTMEPHBAHHSA ONpEAETIEHHOT0 00béMa >kuakoctu. llumerkn
BBIMYCKAIOTCS TIEPEMEHHOT0 M TIOCTOSHHOTO 00bEéMa. B KOMIUIEKTHI 000pYAOBaHUSA ISl MEAMIIMHCKUX KIJIACCOB BXOJIAT yIOOHBIE MHUIETKHU-
J103aTOPBI OJIHOKAHAJIBHBIE, TO3BOJISIFOIINE HACTPOUTh HEOOXOAUMBIN 00bEM OTOMpaEeMOM )KUIKOCTH B TPEX pa3IUYHbIX JUAla30HAX.

bana komoéunuposannaa npenHazHadeHa ISl HarpeBa CTEKISHHBIX U (Gap(opoBBIX COCYIOB, KOrja TpedyeTcs co3/aTh BOKPYT HAarpeBaeMoro
CoCy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, N30eXaTh HCIOJIb30BaHUS OTKPBITOTO IUIAMEHU M PacKaJiEHHOM 3nekTpuueckoi cnupanu. Kopmyce
KOMOMHHMPOBaHHOW OaHM c7eNaH U3 amroMUHUS. JKUIKOCTHAs YacTh KOMOMHUPOBAHHOM O0aHU 3aKpbIBAETCS KOJIBIIAMHU Pa3IMYHOTO JHaMETpa.
Ilpuéop ona nonyyenus 2a3z06 WCIONB3YyeTCS NI MOJMy4eHHUs HEOOJIBIIMX KOJMYECTB Ta30B: BOAOPOJ]A, KUCIOpoAa (M3 MEpOKCcHIa BOJIOPOAA),
YTJIEKHUCIIOTO Ta3a.

Pa6Gouas nporpamMma nmo xumuu s 8—9 kiaccos

€ HCNOJIb30BaHMEM 00opyaoBaHus HeHTpa «Touka pocray

Ha 6aze mentpa «Touka pocra» oOecmeunmBaeTcs peanusanusi o0pa3oBaTENbHBIX IPOTPAMM €CTECTBEHHO-HAYYHOH W TEXHOJIOTHYECKON
HalpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHA M C YYETOM pPEKOMEHJAlui
®denepallbHOTO orepaTopa y4eOHOTo nmpeaMeTa « XUMHUS.

OO6pa3zoBarenpHas MporpaMMa MO3BOJISIET MHTETPUPOBATH peaTu3yeMble TOIXO0/IbI, CTPYKTYPY U COAEp)KaHUE MPU OpTraHu3aIui O0yICHHS] XUMHH
B 8—9 KkJaccax, BRICTPOCHHOM Ha 0a3e JIF000ro U3 JOCTYIHBIX yueOHO-MeToandeckux komiiekcon (YMK).

Ucnons3zoBanne obopynoBanus «Touka poctay mpu peanusanuu nanHor OIl mo3BoiseT co31arh yCIoBuUs:

-JUISL paCIIUPEHUS COJIePKAHUS HIKOJIBHOTO XMMUYECKOT0 00pa30oBaHus;

-JIJ1s1 TOBBILIIEHMSI TO3HABATEIbHOM aKTUBHOCTH 00Y4aIOIINUXCS B €CTECTBEHHOHAYYHOM 00J1acTH;
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-JUIs1 pa3BUTHSI IMYHOCTH peOEHKa B mpoliecce 00ydeHus: XMMHH, €ro CIocoOOHOCTeH, (GOpMUPOBAHUS U YIOBIETBOPEHHSI COI[HAIEHO
3HAUYUMBIX UHTEPECOB U NOTPEOHOCTEN;
-J171s1 pabOTHI ¢ OAAPEHHBIMU IIKOJIBHUKAMU, OPTraHU3aIMH UX Pa3BUTHSI B Pa3IMUHbIX 00J1acTsAX 00pa3oBaTeIbHOM, TBOPUECKOM NS TEIbHOCTH.

HopMmbl o1ieHOK 32 BCe BUIBI IPOBEPOUYHBIX PadoT

«5» — ypoBeHb BBINOJIHEHHS TPEOOBAaHUN 3HAYMTEIBHO BBILIE YIOBJIETBOPUTEIHHOIO: OTCYTCTBUE OMIMOOK, KaK MO TEKYyLIeMY,

TaK U MO MpeaplayieMy yueOHOMYy MaTepuaiy; He 6oee 0JHOro He1ouéTa.

«4» — ypoBEeHb BBINIOJHEHUSI TPEOOBAHUIN BBILIE YAOBICTBOPUTEIBHOIO: Halnyue 2—3 omuOOK min 4—6 HeA04YETOB MO TEKYyLIEMY
yueOHOMY Matepuaiy; He 6ojee 2 omuOoK win 4 HeT0YETOB MO MPONACHHOMY MaTepHally; UCIOJb30BaHUE HEPALMOHAIBHBIX MPUEMOB
penieHus yueOHOU 3a1auu.

«3» — JIOCTaTOYHbII MUHUMAaJbHBIA YPOBEHb BBIMOIHEHUS TPEOOBaHUM, MPEAbSIBIIEMbIX K KOHKPETHOI paboTe: He Oonee 4—6 ommnbok
wi 10 Hemou€TOB MO TEKYyIIEeMy ydeOHOMY Marepuaiy; He Oosiee 3—35 ommOoK Win He OoJsiee 8 HEOUETOB MO MPOHICHHOMY y4eOHOMY
MaTepuaiy.

«2» — ypOBEHb BBINOJIHCHHS TPEOOBAHUN HIDKE YIOBICTBOPUTEIBHOIO: Hanmmuue Oosiee 6 ommoOok wim 10 HemodeTroB Mo TeKymemy
MaTepuainy; 6osee 5 ommbok uiau 0onee 8 HEAOYETOB MO MPOUICHHOMY MaTepUaly.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA
YUEBHOTO TPEJAMETA «XHMHSA» B OCHOBHOMH HIKOJIE

I/I3YLICHI/IC XHMMHH B OCHOBHOM IIIKOJIE HaIlpaBJICHO HA TOCTHIKC-HUC O6yLIaI-OH_II/IMI/IC$I JINYHOCTHBIX, MCTAIIPEAMCTHBIX U MIPECAMET- HBIX PE3YJIbTATOB
OCBOCHHA yqe6Horo peameTa .

JINYHOCTHBIE Pe3yJIbTATHI
JlugHOCTHBIE PE3yJbTaThl OCBOCHHS MPOrPAMMBbI OCHOBHOTO 00I11ero 00pa3oBaHus JTOCTUTAIOTCS B X0/1€ OOYUYECHHSI XUMUU B €IMHCTBE YUEOHOU U
BOCIIUTATENILHON JIeaTeIbHOCTH OpraHu3aliii B COOTBETCTBUU C TPAJAUIIMOHHBIMH POCCHHCKAMHU COLUOKYJIBTYPHBIMHUH JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, IPUHSATHIMHU B O0IIECTBE MPABUIAMU U HOPMAaMH TIOBEEHHS, U CIIOCOOCTBYIOT MPOIECCaM CaMOITO3HAHHS, CAMOPA3BUTHS M COIMATH3AIINH
00yUarouxcs .
JIn4HOCTHBIE Pe3yNIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

Hampuomuuecxozo eocnumaHuA

1) HEHHOCTHOTO OTHOILIEHHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIIEAMIO, TOHUMAHUs 3HAYEHUS XU- MUYECKOW HAyKH B
JKU3HU COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIA/IETh JIOCTOBEPHOI MH(OpMAIel 0 MepeIOBbIX IOCTHKEHUSIX U OTKPBITHSIX MUPOBON U OT€UECTBEHHON
XHUMUU, 3aMHTEPECOBAHHO-CTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

I'pasicoanckozo eocnumanusn

2) NpCACTABJICHUA O COLUAJIBHBIX HOPMAax M IpaBWIaX MCKINYHOCTHBIX OTHOIIICHUM B KOJJICKTUBEC, T'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOMI
ACATCIIbHOCTH IIPU BBIMTOJIHCHUN y‘-IGGHLIX, MO3HABATCJIBHBIX 3aJa4, BbIMTOJHCHUU XUMHUYCCKUX 3KCIICPUMCHTOB, CO3TaHUU y‘-IC6HBIX IMPOCKTOB, CTPCMIJICHUA K



B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIH B MPOIIECCE ITOM y4eOHOM JesITeNbHOCTH;, TOTOBHOCTH OLICHHBATh CBOE TOBEJCHUE M MOCTYIIKM CBOUX TOBAPHIIEH C
MO3ULIMU HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMS TTOCIIEICTBHI TOCTYIKOB;

llermocmu HAYUHO020 NOZHAHUA

3) MHPOBO33PEHUYECKUX MPEACTABICHUH O BEIIECTBE U XUMHUUYECKON PEAKIMHU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U
COCTABJIAIOIIMX OCHOBY ISl HOHUMAHMS CYLIHOCTH HAyYHOH KapTHHBI MUPA; MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS IPUPO/IBI,
B3aMMOCBSA35X YEJIOBEKA C IIPUPOJHON CPEION, O PO XUMUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

4) MO3HABATEJIFHBIX MOTHBOB, HAMpPABICHHBIX Ha MOJYY€HHE HOBBIX 3HAHUHM MO XMMHUHU, HEOOXOIUMBIX Ui OOBSICHEHHs HAOIIOJaeMBIX NPOLECCOB H
SIBJIICHUM;

5) MO3HaBaTeNbHON M MH(POPMAIIMOHHON KYJIbTYpPBI, B TOM YHCIE HABBIKOB CAMOCTOSTENILHONW PabOThI C yUeOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPaTypOH,
JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMU MH(POPMALMOHHbBIX TEXHOJIOT U,

6) HHTepeca K OOY4YEHHIO U IMO3HAHMIO, JHOO03HATEIBbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K €aM000pa30BaHMIO, MCCIEA0BATENbCKOM NEATENbHOCTH, K
OCO3HaHHOMY BbIOOpPY HAIpaBJIEHHOCTU U YPOBHs 00yUCHUs B JaJbHEHILIEM;

Dopmuposanus Kyasmypol 300p06bs

7) OCO3HAHUS IIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU Ha 3/I0POBBIA 00pa3 »U3HU, OCO3HAHUS MOCIEACTBUIA U
HENPUSITUS BPEIHBIX IPUBBIYEK (YIOTPEOJICHUS aTKOTOJIsl, HAPKOTHKOB, KypeHUs), HEOOXOAUMOCTH COOJIOACHUS TPaBUII O€30MAaCHOCTH MPU 0OpaleHNH C
XUMHYECKUMHU BELIECTBAMH B OBITY U pealibHON KU3HHY;

Tpyoosozo 6ocnumanusn

8) KOMMYHHMKAaTHBHOI KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, yueOHO-UCCIeJOBaTeIbCKOM, TBOPUECKON M IPYTUX BUAAX AESTEIbHOCTH; HHTEpeca K
PaKTUYECKOMY U3yUEHHIO podeccuii ¥ Tpyaa pa3inyHoro pojia, B TOM YKCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUMN 110 XUMUH, OCO3HAHHOTO BBIOOpa
VHAUBHIYaJbHOM TPAaeKTOPUH NPOAODKEHHsS 00pa3oBaHMs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XMMMH, OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH;

IKonozuueckozo socnumanus

9) PKOJIOTMUYECKH L€1ecO00pa3HOro OTHOLIEHHWsSI K HPUPOJE KaK MCTOUYHUKY JKM3HU Ha 3eMile, OCHOBE €€ CYIECTBOBAHUS, NMOHMMAaHMs LEHHOCTH
3710pOBOro U 6e30macHOro odpasa *HU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PM3MYECKOMY U MCUXHUYECKOMY 3/J0POBbIO, OCO3HAHUS LIEHHOCTU
cOOJTI0/IeHUsI ITPaBHJI O€30I1aCHOrO MOBEICHHUS MU paboTe ¢ BEIMIECTBAMH, a TAKXKE B CUTYAIHSX, YTPOKAIOIIUX 370POBBIO U )KU3HHU JTIOJIEH;

10) crIOCOOHOCTH TMPHUMEHSATh 3HAHMS, IMOJIydaeMble NMPU W3YYEHUM XUMHH, Uil pEelIeHHs 3a/lad, CBA3aHHBIX C OKpY’Karolled MPUPOAHON Cpenoi,
MOBBILICHUS] YPOBHS SKOJIOTHYECKON KYJIbTYPhl,0CO3HAHUSA TT100aTBHOI0 XapaKTepa 3KOJOTHYECKUX MPOOJIEM U ITy-Tel UX pelIeHHs MOCPEACTBOM METO/IOB
XUMHH;

11) 9KOJNIOTHYECKOTO MBIIUIEHHS, YMEHHUSI PYKOBOJCTBOBATHCS MMB I103HABATENbHOW, KOMMYHUKATUBHOM U COLIMANIBHOM ITPAKTHKE.

MeTtanpeameTHble pe3yJIbTaThl
B cocTtaBe MeTanpeaMeTHBIX pe3yIbTaTOB BRIACISAIOT 3HAYUMBIEAIS (POPMUPOBAHUS MUPOBO33pEHHS OOIIICHAyYHbIE IOHATHS (3aKOH, TEOPUS, TPUHIIUII,
rumnoresa, GpakT, CHCTEMa, TPOLECC, IKCIIEPUMEHT M [Ip.), KOTOPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YICOHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE
3HaHUM U3 3THX MpeIMETOB (OPMHUPOBATH MPECTABICHUE O [IEJIOCTHON HAyYHO! KapTUHE MUPA, U YHUBEpCAIbHbIE yueOHbIe IeHCTBUS (IT03HABATEIbHbIE,



KOMMYHHKATHBHbIE, PETYJISTHBHBIE), KOTOpBIE 00eCeunBa0T (POPMUPOBAHKE TOTOBHOCTH K CAMOCTOSTEIILHOMY IIJIAHUPOBAHUIO M OCYLIECTBICHUIO YUeOHOM
JEATENIbHOCTH.

MertanpeaMeTHble pe3yabTaThl OCBOEHUS 00pa30BaTEIbHON IPOrPaMMBbI 110 XMMHUHU OTPAXKAIOT OBJIAJICHIE YHUBEPCAIbHBIMU T103HABATEIbHBIMU
JEUCTBUSMH, B TOM YHUCJIE:

Ba3zoevimu nozuueckumu oeticmeusamu

1) YMEHHEM HCIIONb30BaTh MHPHEMBI JIOTMUYECKOTO MBILIIIEHUS IPU OCBOECHUM 3HAHWH: pPAaCKpbIBaTh CMBICT XMUMMYECKMX MOHATHH (BBLACIATH HX
XapakTepHbIe MPU3HAKH, YCTaHABIMBATH B3aUMOCBSA3bC IPYTUMH MOHITUSMH), UCTIONB30BATh MOHATUS IJI1 OOBICHEHHS OTACTBHBIX (DAKTOB U SBJICHUMH;
BbIOMPATh OCHOBAHUS U KPUTEPUH IS KJIACCU(DUKALMU XUMHUYECKUX BEILECTB U XUMHUYECKUX PEAKIMH; yCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE CBS3H
MEXy 00bEKTaMU U3yUYEHUS; CTPOUTH JJOTHUECKHUE PacCyKICHUS (MHAYKTUBHBIE, N€AYKTUBHbIE, 110 AHAJIOTHN); A€1aTh BBIBOJbI U 3aKIIOUECHUS;

2) YMEHHEM IPUMEHSTh B IIPOLECCe NO3HAHUS CUMBOIMYECKHE(3HAKOBbIE) MOJIENIH, UCIIOJIb3yEMbIE B XMMUHU, IPEO0OPa30BBIBATH MIUPOKO NIPUMEHSIEMbIE
B XMMHH MOJIETIbHBIE MIPE/ICTABICHUS — XMMHUUECKUHN 3HAK (CHUMBOJI 2JIEMEHTA), XUMUUeckas (opmyiia 1 ypaBHEHUE XUMUYECKON peakliMd — IpPU pelIeHUn
y4eOHO-1I03HaBaTEIbHbIX 337ay; ¢ YYETOM 3THX MOJEIbHBIX HPEJCTABICHUN BBIABIATH U XapaKTepU30BaTh CYLIECTBEHHbIE INPU3HAKU H3y4aeMbIX
00BEKTOB — XMMHUUECKHUX BEIIECTB U XUMUUECKUX PEAKIINH;

bazoevimu uccneoosamenvckumu oeticmeuamu

3) YMEHHEM HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCH B KAYECTBEMHCTPYMEHTA IIO3HAHUS, & TAK)KE B KAUECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3HI TI0
IIPOBEPKE IPABUIILHOCTU BBICKA3bIBAEMBIX CYKICHU;

4) npuOOpeTeHNe OIbITa MO IUIAHUPOBAHMIO, OPraHU3aLUM U TPOBEJEHUIO YUYEHHYECKHX OSKCIEPUMEHTOB: YMEHHE HaOmoJaTh 3a XO- JIOM Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3MPOBATh €ro pe3ynabTar, (GopMynupoBaTh 000OLIEHHS M BBIBOJBI IO pe3ylbTaTaM IpPOBEAEHHOTO OINbITAa, HMCCIEIOBAHUS,
COCTaBJIATB OTUET O NMPOJIeIaHHOM paboTe;

Pabomoii ¢ unghopmauuei

5) yMEHHEM BbIOMpPaTh, AHATU3UPOBATH U HHTEPIPETUPOBATH UH- (POPMALMIO Pa3IMYHBIX BUAOB U (JOPM MPEICTaBICHHS, IOTy4aeMyOHU3 Pa3HbIX HCTOYHUKOB
(Hay4qHO-TIOMYJIsIpHAs IMTepaTypa XMMUYECKOT O COJIepKaHus, CIIpaBOUHbIe Oco0us, pecypchl MiHTepHeTa);

6) YMEHUEM TMPUMEHATh Pa3IMYHbIE METOABI M 3alpOChl IPU IMO- UCKE U OTOOpe MH(GOPMALMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIMUMBIX JUIS
BBIMIOJTHEHUs] ~ y4eOHBIX M TO3HABAaTEIbHBIX  3aJady  ONpeAeNEHHOro  TWUMAa; NPUOOpPETeHHWe  OmbiTa B O0JIACTH  UCIOJB30BaHUSA
MH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHi, OBIIaZIEHUE KYIbTYPO aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;

7) YMEHMEM HCIONb30BaTh M AHAIM3UPOBATh B Ipolecce Y4eOHOH M McCleqoBaTeIbCKON AEATENbHOCTH HH(OPMALHUIO O BIMSHUU TPOMBIIIICHHOCTH,
CEJIbCKOT0 X03HCTBA M TPAHCIIOPTa HA COCTOSTHUEOKPY KaroLIei TPUPOIHOH Cpeabl;

Yuusepcaﬂbnbmu KOMMYHUKAmMUGHbIMU Oelicmeuamu

8) YMEHHEM 3a/1aBaTh BOIIPOCHI (B XOJI¢ IUAJIOTa W/WIIN JAUCKYCCHH) TI0 CYIIECTBY 00CykIaeMoi TeMbl, GOpMyIUPOBATh CBOU TPEIIOKESHUS OTHOCUTEITBHO
BBITIOJTHEHUA HpeHHO)KeHHOﬁ 3a1a4u,

9) IpUOOpPETEHNE OIbITa TPE3CHTAIIMM PE3yJbTATOB BBHIMOJHEHNUS XHMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpHOTO OIbITa, Ja0OpPaTOPHOH paboThI IO
WICCIIEIOBAHHIO CBOMCTB BEIIECTB, YI€OHOTO POEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHUKAMH MO3HABATENIBHON U MCCIIEI0BATENBCKOM AEATENLHOCTH TPU PELICHUH BO3HUKAIOIIUX MpolsieM Ha
OCHOBE yu€Ta O0IIMX HHTEPECOB U COTIACOBAHUS MO3UININ (00CYKICHHUS, 0OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI» H JIp.);



Yuueepcansnvimu pezynamugnovimu oeiicmeuamu

11) yMEHUEM CaMOCTOSITEIILHO ONPEEISITh e IeATEIbHOCTH,IUIAHUPOBATh, OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JCSITENLHOCTD, BEIOUpaTh HanboneedpdexTrBHbIE CLIOCOOB! pelIeHus yueOHbIX U TI03HABATENbHBIX 3a/1a4, KOPPEKTUPOBATh
HpeUI0KEHHBIM alrOPUTM JEUCTBUH MTPU BBINOJHEHUH 3aJaHUM C yUETOM MOTy4YeHHs HOBBIX 3HAHUM 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUSIX;

12) yMEHHEM HCIOJIb30BaTh U AHATM3UPOBATH KOHTEKCTHI, TIPe/jIaraeMble B YCIIOBUU 3a/IaHUil.

IIpenmeTrHbIe pe3yJabTaThI

B cocraBe npeqMeTHBIX pe3yIbTaTOB [0 OCBOSHHIO 003aTEIbHOTO COJCPIKaHNUs, YCTAHOBIEHHOTO IaHHOM PUMEPHOi paboueil mporpaMMo, BBIIEISIOT:
OCBOCHHBIE 00YUYaIOIIMMHUCS HAYYHBIE 3HAHUS, YMEHHUS U CIOCOOBI IeHCTBUH, crienn(udecKue Ui MpeIMEeT-HOM 00J1acTH «XUMUS, BUJIBI IEATEIILHOCTH
0 TIOJTY4EHHUI0 HOBOTO3HAHUS, €0 MHTEPIPETALINH, IPEOOPA30BAHUIO U IPUMEHEHHUIO BPA3IMYHBIX YUCOHBIX 1 HOBBIX CHUTYaIIUIX.

[IpenMeTHbIe pe3ysbTaThl IPEACTABICHBI IO FOJaM 00yUeHHUsS! HOTPaXKkatoT C(HOPMHUPOBAHHOCTh Y 00YUAIOLINXCS CIETYIOIINUX YMEHUI:

8 KIIACC

1) packpviéams CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUN: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECH,
BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJISpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasi J0JIsI XMMHUYECKOTO 3JIEMEHTA,
MOJISIpPHBIA 00BEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPHUILIATEIHLHOCTh, CTETICHbOKHUCIICHUS, XUMUYECKasl Peakius, TeraoBoi 3¢ dekt peakuuu,
KnaccuuKaIys peakiuil, XaMu4ecKkasi CBs3b, PAaCTBOP, MaccoBast JI0Jisl BEILIECTBA B PACTBOPE;

2) WIIOCMPUPOB8AmMsb B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHH (CM . 1. 1) ¥ IPUMEHATh ATH TOHSTHS P ONMCAHUH BELIECTBH UX IIPEBPAILICHHH;

3) ucnonv3o06ams XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBIEHUS (POPMYII BELIECTB M YPAaBHEHHI XMMUUECKHUX PEAKLIUIA;

4) onpedensms BAIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHAX; CTETICHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; TPUHATIEKHOCTD
BEIIECTB K ONpeIeIEHHOMY KJIacCy COeAMHEHUH 1o (popMyrnam; BUI XMMHUUECKOH CBSI3M (KOBaJEHTHAs U MOHHAsI) B HEOPraHMYECKUX COETUHEHHSX;

5) packpvisams cmbica nepuoandeckoro 3akona Jl. M. MenzaeneeBa: 1eMOHCTPUPOBATh IIOHUMAHUE IIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
9JIEMEHTOB OT HUX IIOJIOKEHUS B NEPHUOJUYECKON CHCTEME; 3aKOHOB COXPAHEHMsI MACChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS,
3aKoHa ABOTaJpo; onucvleams U Xapakmepuzoéams TaOIUUYHYIO (OpMY MEPUOIUYECKON CHUCTEMbl XMMHUYECKUX 3JIEMEHTOB: Pa3UyaTh MOHATHS
«rnaBHas moarpynmna (A-rpymma)» u «mobouyHas noarpynmna (b-rpynma)», Manble u OOJbIIME MEPUOIBl; COOMHOCUMb O0O03HAYEHUS, KOTOpPBIE
umerorcss B Tabnuue «llepuonnueckas cucrema xumuueckux siemeHToB JI. M. MenzaeneeBa» ¢ YHMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsj spa, 00Iee YUCII0 3JIEKTPOHOB M PACIIPEICNIEHUE UX MO AJIEKTPOHHBIM CIIOSIM);

6) Knaccuguyuposams XUMHUUECKHE DJIEMEHTbl; HEOpPraHMYeCKHe BEIIEeCTBa; XMMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOUIMX B PeaKIUU
BEILECTB, 110 TEIUIOBOMY 3P PEKTY);

7) Xapaxkmepuzoeams (OnUCvbI8aNy) OOIINE XMMUYECKIE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXK/ast ONUCAHHUE TPUME-PaMH MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUXPEAKIIUIL;

8) npocHo3uposamb CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KadyeCTBEHHOI'O COCTaBa; BO3MOXKHOCTH NPOTEKAaHMS XUMHUYECKUX IIpe- BpAIICHHUH B
Pa3IUYHBIX YCIOBUSX;

9) ebluUCAMb OTHOCUTEIIBHYIO MOJIEKYJISPHYI0 M MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO JIOJI0 XUMHUYECKOrO 3JEMEHTa Mo (popMyiie COeTUHEHHUS;
MacCOBYIO JOJII0 BEIIECTBA B pACTBOPE; IIPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKIny;

10) npumensimys OCHOBHBIE OIEPAIIUN MBICIUTEIBHONW NEATEIbHOCTH — aHAIN3 M CHHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEMATH3alMI0, KIacCH(PHKALIUIO,
BBISIBJICHHE TPUUMHHO-CJIEICTBEHHBIX CBA3EH — Ul U3yYCHMsI CBOMCTB BEIECTB MU XMMUYECKUX PEaKIHil; eCTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUSI —



HaOJII0ZICHUE, U3MEPEHHE,MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaTbHBIA M MBICTICHHBIH);

11) cnedosams TpaBWIIaM TMOJB30BaHUS XUMHUECKOW MOCYHOH W abopaTOpHBIM 000pYyIOBaHHEM, a TaKKe MpaBHJaM OOpAIIeHUs C BELIECTBAMHU B
COOTBETCTBUH C HHCTPYKIMSMH IO BBITIOJTHEHUIOIA00pAaTOPHBIX XMMUYECKHUX OIBITOB 110 MOIYYEHUIO U COOMPaHUIOTa3000pa3HBIX BEIIECTB (BOIOPOA U
KHCJIOPO/ia), TPUTOTOBIICHHIO PACTBOPOB C OMNPENCIEHHOW MACCOBOM [OJICH pPAcTBOPEHHOTO BEHIECTBA; IUIAHHUPOBATh W TPOBOJUTH XHUMHYECKHE
9KCIIEPUMEHTHI [TOPACIIO3HABAHHIO PACTBOPOB IIETOUYEH U KUCIIOT C MOMOIIBI0 HHANKATOPOB (J1aKMyc, GeHondTanerH, METHIIOPAHIK U JIp.).

9 KJIACC

1) packpwiéams cmblcl OCHOBHBIX XUMUYECKUX MOHATUI: XMMUYECKUHA 3JIEMEHT, aTOM, MOJIEKYJla, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE
BEILIECTBO, BaJIEHTHOCTbh, 3JIEKTPOOTPULIATENIbHOCTh, CTENIEHb OKUCIEHHSI, XMMUYECKas PeaklMs, XUMUYECKas CBSA3b, TEIUIOBOH 3(PHEKT peakluu, MOJlb,
MOJIIpHBIA 00BEM, PACTBOP; AJIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SIEKTPOIUTUYECKAS JUCCOLMANNS, PEaKIIMd MOHHOrOo oOMeHa, oOpaTUMble U HEOOpaTHUMble
peaKLuM, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKIMU, OKHUCIHUTENb, BOCCTAHOBMUTENb, OKUCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPONHUs, aM(pOTEPHOCTS,
XUMHYECKasl CBSI3b (KOBAJIEHTHAs!, HOHHAs, METAJJINYECKasi), KpUCTAJUIMUECKasl PELIETKA, KOPPO3Hsl METAJIOB, CILIaBbl; CKOPOCTh XMMHUECKON PEaKIIHH,
npezensHo fonycrumast konuenTpanus (I11K);

2) unIIOCMpUpo8ams B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. I1.1) M IPUMEHATh 9TU MOHATHS [TPU ONMCAHUM BEIECTBU UX MPEBPAILICHHH;

3) ucnonvb306amv XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJIEHUS (JOPMYJI BEIIECTB U YpaBHEHUI XUMUUECKUX PEaKLHH;

4) onpeodenamsv BAJIEHTHOCTb U CTENEHb OKUCJIEHHUS XUMUYECKUX DJIEMEHTOB B COEIMHEHHSX PA3JIMYHOIO COCTaBa; MPUHAIJIEHKHOCTh BEIIECTB K
onpeneaéHHOMY Kiaccy COeAMHEHuH mo (opMysam; BUA XUMHUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKAs) B HEOPraHMYECKUX COCTUHEHUSX;
3aps] MOHA 110 XUMUYECKON (opMyJie; XapaKTep Cpebl B BOAHBIX paCTBOPAaX HEOPraHUYECKUX COEIMHEHUH, TUI KPUCTAJUTMUECKOM PEmETKY KOHKPETHOTO
BEILECTBA;

5) packpvieams cmbicn nepuoaudeckoro 3akona JI. M. MenpeneeBa M JIEMOHCTPUPOBATH €r0 IMOHMMAHUE: ONUCHLIBAMb U XAPAKMEPU308AMb
TabJINYHY0 (GOpMY NEPUOJUUECKON CUCTEMbl XMMUUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJIaBHas moArpynna(A-rpymnmna)» U «nobdoyHas MoArpyIa
(b-pymnna)», manbie U OOJbIINE IEPUOJIBI; cOOmMHOCUNMb 0003HAYCHUS, KOTOPBIE UMEIOTCS B IEPUOANYECKON TabJIHIIe, ¢ YUCIOBBIMU XapaKTepUCTUKaMU
CTPOEHUSI aTOMOB XMMUYECKHX JJIEMEHTOB (COCTaB U 3apsij sipa, OOILIEe YuCIIO 2JIEKTPOHOB M PACIPENEIEHUE UX 10 DJIEKTPOHHBIM CIIOSIM); 00bACHAMb
o0I11e 3aKOHOMEPHOCTH B U3MEHEHHM CBOICTB 3JIEMEHTOB UM MX COEJUHEHHH B Mpejenax MajblX MEPUOIOB U TJIAaBHBIX MOATPYMI C YYETOM CTPOEHHS HMX
aTOMOB;

6) Knaccuguyuposams XUMUYECKUE AIIEMEHTHI, HEOPraHWYeCcKHe BEIIEeCTBA; XUMHUYECKHE peakuuu (M0 YUCIy U COCTaBy YYAacTBYIOUIMX B peakluu
BEIIECTB, 110 TEIUIOBOMY 3D (PEKTy, 0 U3MEHEHHIO CTENEHEeN OKUCIEHHUS XUMUYECKHX SJIEMEHTOB);

7) xapakmepuzoeams (onucvieams) 00IME XUMUUECKHE CBOMCTBA BELIECTB Pa3IMuHbIX KJIACCOB, MOATBEPXK/asl ONMCAHUE TTPUME-PaMU MOJIEKYJISPHBIX
Yl HOHHBIX YpaBHEHUN COOTBETCTBYIOIINX XMMUUECKUX PEAKIIHIA;

8) cocmaensims ypaBHEHMS 2JEKTPOJIUTHUECKON IMCCOLMALMM KHUCIOT, LIEJIOYEH M COJEH; IMOJNHBIE U COKpALIEHHbIE YPAaBHEHUs PEaKLHUi HOHHOTO
00MEeHa; ypaBHEHUS peaKIfii, MOATBEPKIAIOIIUXCYIIECTBOBAHIE TEHETUUECKOMN CBSI3H MEXTy BELIECTBAMU Pa3IMUHbIX KJIACCOB;

9) packpwléams CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIINI TOCPEICTBOM COCTABIICHUS 3JIEKTPOHHOTO OalaHCca dTUXPEAKIINMT;

10) npoeHo3uposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOECHMSI; BO3MOXKHOCTH IPOTEKAHUS XMMUYECKUX IPEBPAIICHUN B pa3IMYHBIX
YCIIOBUSIX;

11) 8blyuCIAMb OTHOCUTENIBHYIO MOJIEKYJIPHYIO U MOJIAPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA Mo (op-MyJie COeTUHEHUS;
MacCOBYIO JOJIIO BEIIECTBA B paCTBOPE; MPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUUECKOHN pPeaKiny;

12) cnedosams MpaBUIaM IOJIb30BAHUS XMMHUYECKON MOCYAON U 1abopaTOpHBIM 000pyAOBaHUEM, a TaKKe MpaBuiIaM OOpallleHusl C BElleCTBaMU B



COOTBCTCTBUH C UHCTPYKIHUAMU I10 BBIHOJIHGHI/IIOJIa60paTOpHBIX XUMHYCCKUX OIIBITOB IO MOJTYUYCHUIO U COGI/IpaHI/IIO ra3006pa3H51x BCILICCTB (aMMI/IaKa n
YTJIEKUCIIOTO Ta3a);

13) npogooums peakiuu, MOATBEPKIAIONINEC KAaUeCTBCHHBIH CO- CTaB PA3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI- OPOMUJI-, HOIAUI-,
Kap6OHaT-, (1)OC(I)aT-, CHJIMKAaT-, Cy.HB(l)aT-, TUAPOKCUA-UOHBI, KATUOHBI aMMOHHUA U MOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIUEC B BOJAHBIX pacTBOpax
HEOPraHMYECKHX BEIECTB;

14) npumensimv OCHOBHBIC OIEpAIlMM MBICIUTEIILHON NEATENbHOCTH — AaHAlM3 M CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTEMaTH3alUI0, BBIIBICHUE
MMPUIUHHO-CIICACTBCHHBIX CBSI3eH — AJId U3YyUCHUA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKL[I/II;'I; CCTCCTBCHHO-HAYYHBICMCTOAbI ITO3HAHUSA — Ha6JHOI[eHI/Ie,
U3MEPEHUE, MOJICIIMPOBAHUE, IKCIICPUMEHT (peabHbIN U MBICIICHHBIH ).

COAEP)KAHUE YYEBHOI'O IPEJIMETA «XUMHUS»ITIO I'OJAM U3YYEHUA
8 KINACC

HepBOHa‘laﬂbele XUMHYCCKHE ITOHATHSA

[Ipeamer xumuun. Ponb Xumun B xU3HHU YesioBeKa. Tena u BemecTBa. PU3nuecKrue CBOMCTBA BEIIECTB. ATperatHoe CocTosHue BemecTB. [loHsTre 0 MeTogax
MO3HAHUS B XUMHUU. XUMHA B ccTeMe Hayk . YncTele BemecTBa 1 cMecH . CriocoObl pas/iesneHus cMeceii .

ATOMBI M MOJIEKYIIBI. XUMUYECKHE 31eMEHThI. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpocThie U ci10kHbIE BelliecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas Gpopmyia. BaneHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENbHAassaTOMHas Macca. OTHOCUTEbHAS
MoJIeKyJIgpHas Macca. MaccoBas 101151 XMMUYECKOT0 3JIEMEHTA B COEJUHEHUH.

®uznueckue U XUMUYECKHE SBJIEHHMSA. XMMHUECKas peakuus Me€ MpU3HAKU. 3aKOH COXPAHEHHMsS MacChl BEHIECTB. XHMUYECKHEYPABHEHUS.
Krnaccuduxanus xummyeckux peakuuil (CoeJMHEHNUs, pa3ioKeHuUs, 3aMEILIEHUS]).

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKOW MOCY/10H, C MpaBuiaMu paboThl B 1a00paTopuu U puéMaMu oOpalieHus ¢ J1abopaTOpHBIM
000pyJOBaHUEM; U3yUEHHE U ONKCaHHE PU3NIECKUX CBOMCTB 00pa3ll0B HEOPraHWYECKHUX BEIECTB; HAaOM0JeHne (PU3nUYecKUX (TU1aBIeHUE BOCKA, TastHUE
Jb/1a, paCTUpAHUE caxapaB CTYIIKe, KUIIEHUE U KOHACHCAllUs BOJIbl) U XUMUYECKHUX (TOPEHHECBEUH, IPOKAIMBAHUE METHOM POBOJIOKH, B3aUMO/IEHCTBUE
Mera ¢ KMCJIOTOM) sBJeHni, HaOMoieHne U OMMCaHUe IPU3HAKOB MPOTEKaHU XUMUUYECKHUX peaklni (pa3iokeHne caxapa, B3auMO1eHCTBUECEPHOI KUCIIOTHI
¢ XJIopuIoM Oapus, pasnoxenue ruapokcuaa meau (II) npu HarpeBanuu, B3auMozaeicTBIE kene3a ¢ pactBopoM conu menu(1l)); uzyuenue cnocobon
paszieneHus cMecel (¢ TOMOIIbI0 MarHuTa, pUILTPOBaHUE, BBIIAPUBAHUE, TUCTHIUIALINSA, XpOMaTO-rpadus), MpoBeIeHHEe OUUCTKHI TOBApEHHON COJH;
HaOJII0/IeHUE HOMKCaHUE Pe3yIbTaTOB MPOBEAEHHS ONbITA, WIITIOCTPUPYIOIIET0 3aKOH COXPaHEHHs MACChl; CO3[aHIe MO/IeNe MOJIeKyJI (IapOCTEPKHEBBIX ) .

BakHeiimmne npeacTaBuTe M HEOPraHUYeCKUX BellleCTB

Bozayx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — anemeHT unpocroe BemectBo. HaxoxaeHne Kucnopoa B mpupoje, Gu3nueckue U XMMHUYECKHe
cBoiicTBa (peakuun ropenus). Oxcunsl. [Ipumenenue kucnopona. CriocoObl MOMyUeHHUs! KUCIOPOAA B 1aOOpAaTOpHU U MPOMBIILIEHHOCTH. KpyroBopot
kucioposa B npupoze. O30H — auoTponHas MoAU(HKaIKA KUCIOPO/a.

TennoBoii 3¢ hexT XuMHUUecKoi peakiiu, TEPMOXUMHUECKHUE YPABHEHUS, IK30- U SHI0TEpMUUECKHe peakiuuy. TomimMBo: yroibs 1 MeTaH. 3arpsi3HeHue
BO3/1yXa, YCUJICHUE TTAPHUKOBOTO 3(eKTa,pa3pyIieHne 030HOBOTO CJIOS .

Bomopon — anemenT u npoctoe BeniecTBo. HaxoxaeHue Bojjoposa B Ipupoe, pu3ndeckie 1 XAMHUECKUE CBOWCTBA, IPUMEHEHHE, CIIOCOObI OTyYCHUS.
CocTaB KHCIIOT U COJIEH .

KomuuectBo BemectBa. Monb. MonsipHast Macca. 3akoH ABoraapo. MosspHbiil 00bEM ra3oB. Pacuérsl o XUMHYECKUM YpaBHEHHSIM.



dusmyecKke cBOicTBA Bozbl. Boa kak pacTBopuTels. PacTBophl. HacklmeHHBIE 1 HEHACKIIIEHHBIE PACTBOPEL. Pacmeopumocms seuecme 6 6ode. L
MaccoBast 10J1s1 BeLIECTBa B pacTBOpe. XMMHUECKHE CBOWCTBA BO/Ibl. CocTaB OCHOBaHUIL. Poiib pacTBOpOB B PUPO/IE U B )KU3HHU YeioBeka. KpyroBopoT BoJbI B
npupoie. 3arps3HEHUENPUPOJHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukaius Heopranndeckux coequnennit. Oxcuapl. Knaccudukarnms okcumoB: coneodpasyromniue (OCHOBHbBIE, KUCIIOTHBIC, aM()OTEpHbIC) U
HecoseoOpazyronme. HomeHkmatypa okcuioB (MeXIyHapoJHas U TpUBHATbHAs). Ou3nuecKkie 1 XUMUYECKHe CBOWCTBa OKcu10B. [lomyuenue.

OcuoBanus. Knaccuduxanys ocHOBaHHUI: ENOUN U HEPACTBOPUMBIE OCHOBaHU. HoMeHKnaTypa oCHOBaHUi (MEXIyHapoJHAs U TpUBHANIbHAs ). PU3nuecKue
U XMMUYECKUE CBOMcTBa ocHOBaHU. [lonydeHne ocHoBaHUH.

Kucnotsr. Knaccudukanms kucnot. HomeHkIaTypa KHCIOT (MEXIyHApOJHAS U TpUBUAbHAS ). DU3Nuecknue 1 XUMUYECKHE CBOMCTBA KUCIIOT. PsiT akTHBHOCTH
meraioB H. H. bexerosa. [losryuenue Kucior.

Comu. Homenkmatypa coneii (MeXIyHapOIHAs U TPUBUANIbHAS ). DU3NUECKHE U XUMUYECKHE CBOMCTBA coliei. CriocoObI MOTy4eHH s COTEH.

I'enernueckas cBsA3b MEXKAY KjacCaMM HEOPraHMYECKUX COCTUHEHUM.

XMMUYECKUH SKCIEPUMEHT: KaUeCTBEHHOE OMpe/IeNICHUE COJEPKaHuUsI KUCIOPO/ia B BO3AyXe; MOIy4eHHe, COOUpaHue, paclio3HaBaHUEe U U3y4YEHHE CBOWCTB
KUCIIOpO/a; HaOMI0JeHue B3aUMOCHCTBUS BEILIECTB C KUCIOPOIOM U YCIOBHUS BOSHUKHOBEHUS U TIpeKpalieHus ropeHus (moxapa); 03HaKOMJICHHE C
oOpa3LamMu OKCU0B U OITMCAaHUE UX CBOMCTB; NOJIy4eHHEe, COOMpaHue, paclioO3HaBaHUE U U3YUEHHE CBOICTB BOJIOpo/ia (TOpeHue); B3auMo/ieiicTBIE BOAOPO/Ia
¢ okcuoM meau(1l) (Bo3amMokHO HCTIONB30BaHKE BUIEOMATEPUAIIOB); HAOIIOIeHHE 00Pa31IOB BELIECTB KOIMYECTBOM 1 MOJIb; HCClIeJOBAHUEOCOOEHHOCTEH
pPacTBOpPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTbIO; IPUTOTOBICHUE PACTBOPOB C ONPEEIEHHON MacCOBOM J10J1€H pacTBOPEHHOTO BELIECTBA;
B3aMMO/ICHCTBUE BOJIBI C METAJUIAaMU (HATPUEM U KaJblieM) (BO3MOXHO HCIIOJIb30BaHNE BUIEOMATEPHUAJIOB); OMpeielieHue pacTBOPOB KUCIIOT U IIeJoueit
C TIOMOILIbIO MHJIMKATOPOB; UCCIIEA0BaHUE 00pa31l0B HEOPIraHMUYECKUX BELIECTB Pa3-JIMYHBIX KJIACCOB; HA0JII0IEHNE N3MEHEHNS OKPACKHU MHIUKAaTOPOBB
pacTBOpax KUCJIOT U [IeNIoueit; u3ydeHne B3auMo iericteus okcu-1a meau(Il) ¢ pactBopom cepHON KUCTOTHI, KUCIOT ¢ METAIIJIaMH, PeaKIii
HeUTpanu3alyy; Mojay4eHle HepacCTBOPHUMBIX OCHOBaHMUH, BHITECHEHHE OJJHOTO MeTalla APYTUM U3 pacTBOPA COJIM; PEIIEHUEIKCIIEPUMEHTANIbHBIX 33124 110
TeMe «BajkHelme Ki1acchl HEOPraHMYECKUX COEANHEHUIN.

ITeproauyeckuii 3aK0H U MepuoaMyecKas cucremMa xumuyeckux nemeHToB Jl. . Menpeneesa. CtpoeHue aToMOB.
Xumnueckas cBsi3b. OKHCIHTE/IbHO-BOCCTAHOBUTEIbHbIC PeAKIUH

[TepBble MOMBITKY KIACCUPUKAIIMU XUMUYECKHUX dNIeMEHTOB. [[oOHSATHE O TpyINax CXOIHBIX JIEMEHTOB (IIeIOUHbIE U MIEIOYHO3EMETbHBIE METAJIIbI,
raJIOreHbl, THEPTHBIE Ta3bl. DJIEMEHThI, KOTOpPbIe 00pa3yoT aM()OTEpPHBIE OKCHIBI U THIPOKCH/IBI.

[Mepuommueckuii 3akoH. [leproandeckas cuctema xummueckuxsnemeHToB J[. . Menneneesa. Bunsl Tabmutp «llepuoandeckas cructeMa XUMUUECKUX
anemeHToB /[ . 11 . MenneneeBay . [lepronel u rpynmnsl . u3ndeckuii CMBICI OPAAKOBOTO HOMEPA, HOMEPOB MEPU- 0/1a U TPYIIIIBI JJIEMEHTA .

Ctpoenue atromoB. CoctaB aTOMHBIX sijiep. M30Tombl. DnekTpoHbl. CTpOEHHE IIEKTPOHHBIX 0007049€K aTOMOB TIEPBBIX 20 XUMUYIECKUX JIEMEHTOB
nepuonuueckon cucremsl J[. . Menneneesa. XapakTepucTrka XUMUYECKOTO AJIEMEHTA IO €ro MOJI0KEHUIO B iepuoandeckon cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB XUMUYECKUX 3JI€- MEHTOB, METAINTIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TpyIIamMu NepruojaMm. 3Ha4YeHHE
NEPUOINYECKOT0 3aKOHA U TIEPUOJIUUECKON CHCTEMBI XUMUYECKUX 3JIEMEHTOB JIJI Pa3BUTHSI HAYKH U NpakTuku . J[. 1. MenneneeB — y4€HbIN U rpaXkJaHVH .

SJICKTpOOTpI/IHaTeJ'IBHOCTB XAMHUYECKHUX JIEMEHTOB. XHMMHYE- CKas CBI3b (I/IOHH&H, KOBAJICHTHAA NOJIApHAAd U KOBAJICHTHAsA HEIIO- HprHafl). Crenenn
okucienns. OKUCIUTEIBHO-BOCCTAHOBUTEILHBIE pe€aKkuourun. Hpoueccm OKHCIICHHS B BOCCTaHOBIICHHS. OKHUCINUTEIN M BOCCTAHOBUTEIIH.

XUMHYECKUM OKCICPUMCHT: U3YYCHHC 06pa311013 BCHICCTB MCTAJI- JIOB U HEMCTAIJIOB, BBaHMOﬂeﬁCTBHC THAPOKCHU A HUHKA C paCTBOpPAMU KUCJIOT U
HICHOqeﬁ; MPOBCACHUC OIIBITOB, MJTIOCTPUPYIOITHUXITPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL[I/Iﬁ (FOpeHI/Ie,pCaKHHI/I Pas3I0KCHUA, COGI[I/IHGHI/ISI).



Me:xnpeaMeTHble CBA3H

Peanu3zanusi MeXNpeIMETHBIX CBSI3€H NMpHU M3YyYCHUHM XUMHHB 8 KJIACCE OCYIIECTBICTCS Yepe3 UCTIOIb30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TIOHSITHI, TaK W TIOHSATHIA, SBJISIOMINXCS CUCTEMHBIMH ISl OTJETBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmIre ecTecTBEHHO-HAYYHBIE IOHATHS: HAyYHbIH (aKT, THUIIOTe3a, TEOpHUs, 3aKOH, aHAJIN3, CUHTE3, KiIacCHu(UKAIUs, TIEPHOANIHOCTD, HAOJI0ICHHUE,
IKCIEPUMEHT, MOJICIIMPOBAHHE, H3MEPEHHE, MOJIEITb, SIBIICHUE.

®dwusuka: MaTepusi, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII, PAIMOAKTUBHOCTh, MOJICKYJIa, SJICKTPUICCKUN 3apsil, BEIIECTBO, TEI0, 00BEM,
arperaTHOe COCTOSIHUE BEIIECTBA, ra3, GU3NIECKUEe BETMUNHBI, CIMHUIBI U3MEPEHUs1, KOCMOC, TUIAHEThI, 3BE311b1, COJTHIIE.

buonorus: horocuntes, npixanue, bmocdepa.

[eorpadus: atmocdepa, Tuapocdepa, MUHEPAIbI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOIAEMbIE, TOTUINBO, BOIHBIC PECYPCHI .

9 KNnACC

BemecTBo 1 XuMH4ecKas peaxkuus

[Tepnoanueckuii 3akoH. [lepuoauueckas cucrema xumuuyeckuxsinemeHToB Jl. 1. MenzeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTUB U3MEHEHUH CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAIBLHA U UX COEIMHEHUI B COOTBETCTBHH C IOJIOKEHUEM 3JIEMEHTOB B IIEPUOINUECKON CUCTEME U
cTpoeHreM ux aToMoB.CTpoeHHUE BEIIEeCTBA: BUIbI XUMUIECKOM CBSA3U. THUIIBI KPUCTATMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUINYECKOW PEIIETKU U BUAA XMMUYECKOW CBS3U.

Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEHIECTB (MEKIyHAPOHAS W TPHUBUANbHAS). XWUMHYCCKHEC CBOWCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTaHUYECKUX COEIMHEHUH, TEHETUUECKas! CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukarus XuMHYECKUX peaKIUii o pa3INuHbIM MPU3HAKaM (M0 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIMU BELIECTB, 10 TETNIOBOMY 3P QeKTy, Mo
W3MEHEHUIO CTETICHEW OKUCIICHUS XUMUUYECKUX DJIEMEHTOB, 110 00PaTUMOCTH, 110 YUACTUIO KaTajau3aTopa). IK30- U SHAOTEPMUIECKUE PEAKIINH,
TEPMOXUMHUYECKUE YPABHEHUSI.

[Tonstue o ckopocti xuMuueckoil peakiuu. [TonsTue 06 0OpaTHMBIX U HEOOPATUMBIX XHUMHUUECKUX peakiusix. [[oHATHe 0 TOMOTeHHBIX U MeTePOreHHBIX
peakuusx. [lonwamue o xumuveckom pasnogecuu. Paxmopwl, GIUAIOUWUE HA CKOPOCMb XUMUYECKOU peakyuu U NOJIOACEHUE XUMUUECKO2O
pasHogecus.

MexaHu3M OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX PEeaKIMid (3IEKTPOHHBIN OalaHC OKUCIUTELHO-BOCCTAHOBUTEILHOM PEAKIIHN).

Teopus 371€KTPOIUTUYECKON TUCCOLUAIMU. DIEKTPOIUTHI M HEANEKTPOIUThl. KaTHOHBI, aHMOHBI. MeXaHN3M JMCCOIMAIH BEIIECTB C Pa3InYHbIMU BUIAMU
xuMudeckoi cBs3u. Crenens qucconuari. CUIbHBIE U CIA0bIe SJIEKTPOIUTHI.

Peaxmuu monHoro oOMeHa. Y ciioBus MpoTEKaHHs PEaKIInil HOHHOTO 0OMEHa, MOJTHBIE U COKpAIIEHHBIC HOHHBIE YpaBHEeHUs peakimii. CBONCTBA KUCIIOT,
OCHOBAHUH U coJIell B CBETE MPEACTABICHUNHO00 MEKTPOIUTUIECKON Tuccorraiy. KauecTBeHHbIE peakiiiy Ha WOHBI . [lonsamue o eudponuse coneti .

XUMHAYECKUH IKCIEPUMEHT: 03HAKOMJICHHE C MOJIENIIMU KPUCTAITHYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METaJNIOB HHEMETAIUIOB (Tpadura u
ayMasa), CIIOKHBIX BEMIECTB (XJIOPHIa HATPHS ); HCCIIEI0BAHHUE 3aBUCIMOCTH CKOPOCTH XUMHYECKON PEaKIUK OT BO3ACHCTBUS Pa3IUIHBIX (JaKTOPOB;
YiCCIIeI0BaHKE 3JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLiecca JUCCOLMAIMN KUCIIOT, 1eJIouel 1 coelt (BO3MOKHO UCTOIb30BaHUE BUAEOMATEPUATIOB);
MPO-BEJICHUE OTBITOB, MIUTIOCTPUPYIOIINX MPU3HAKHN MTPOTEKAHHS PEaKIInii HOHHOTO 0OMeHa (00pa3oBaHHE OcajKa, BhIJICICHUE Ta3a,00pa30BaHUE BOJIBI);
OMBITOB, MIUTIOCTPUPYIOLIUX ITPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIH (TOpeHHe, PeaKIK Pa3ioKeHuUsl, COeJMHEHNUS ); PacllO3HABaHUE
HEOPraHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKlUid Ha MOHBI; PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 .

HeMmeTanabl 4 UX coeTHHEHHS



OO6u1as xapakTepucTika ranoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEeHH OKUciIeHus . CTpoeHne U pu3nyecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOTeHOB. XMMHUYECKHE CBOMCTBA Ha MMPUMEpE XJIopa (B3auMOJICHCTBUE C METa/UIaMH, HEMeTaJUTaMH,liesiodamu ). XsiopoBoaopo. ConsHas
KUCJIOTa, XMMUYECKUE CBOWCTBA, IIOJIy4eHHE, IPUMEHeHne. [leliCTBHE XJI0pa U XJIOPOBOJOPO/A HA OPraHU3M 4YeloBeKa. BakHeHiue XJIOpHIbl U UX
HAaXO0XJICHUEB IPUPOJIE .

OO6u1as xapakTepuctrka 31emMeHToB VIA-rpynmel. OcoOeHHOCTH CTPOEHHS AaTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHHSI.

Crpoenue u puznyeckre CBOHCTBA MPOCTHIX BEIIECTB — KHUCIOPOIa M CEPhl. AJIIOTPOITHbIE MOAU(PHUKAIIMN KUCTIOPO/A U cepbl. XUMHUYECKHE CBOMCTBA
cepbl. CepoBo0pOI, CTpOeHUE, HU3UIECKUE U XMMUUECKUE CBOMCTBA. OKCHUIBI CEphl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIO0B. CepHast KUCIIOTa, pU3NUECcKHe 1
XUMHYECKUe CBOMCTBA (001Me KaK MPpeICTaBUTEIN Kilacca KUCIOT U crienupuyeckue). XUMHUYECKUE Peakilny, JiexKalie B OCHOBE MPOMBIIUIEHHOTO cl1oco0a
nosry4eHust cepHoit kucnoThl. [Ipumenenue. Conu cepHO KUCIOTHI, KAUeCTBEHHAs peakiys Ha cynbar-uoH. HaxoxneHuecepsl U €€ COeAMHEHUI B IPUPOJIE .
XMMHUECKOE 3arpsA3HEHNE OKPYIKAIOLIEH CpeIbl COETUHEHUSIMU CEPbI (KUCIOTHBIE J105KI1, 3arPA3HEHHE BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 PE0TBPAILEHUS

OO6u1as xapakTepucTika 37eMeHToB VA-rpynmsl. OcoOeHHOCTHCTPOSHUS AaTOMOB, XapaKTEpHbIE CTEIEHH OKUCIICHUS.

A30T, pacipocTpaHeHue B IpUpoe, HU3UIecKre 1 XUMHIECKHEe cBOHCTBA. KpyroBopot a3ora B pupoje . AMMHAK, ero (pu3ndecKrnen XMMUYeCKrue CBOMCTBA,
nonydeHue u npuMenenne. Co aMMOHUS, UX QU3MYECKHE U XUMUIECKHE CBOICTBA, pUMeHeHne. KadecTBeHHas peakiys Ha HOHbBI aMMOHHS. A30THast
KHUCIIO0Ta, €€ Mmony4yeHue, pu3ndeckue 1 XMMUYECKHe CBOIcTBa (001LIMe Kak MpeICTaBUTeNs Kilacca KUCIIOT U crienuduyeckue. Mcnonbs3oBanue HUTPATOB U coneit
aMMOHUS B KaUeCTBE MUHEPAIbHBIX yI00peHHH. XUMHUECKOE 3arpsi3HEHUE OKPYKatoLIel Cpe/ibl COSMHEHUIMU a30Ta (KUCIOTHbIE JOXK/IHU, 3arpsI3HEHNE
BO3/1yXa, [TIOYBbI U BOJOEMOB).

®ochop, annorpornHbie Moaudukayu Gocdopa, pusndeckue u xumuueckue coictsa. Oxeun dpocdopa(V) u pochopnas kucnora, pusndeckue u
XUMUYECKUE CBOMCTBa, nosyueHue. Mcnonb3oBanue GochaToB B KauecTBE MUHEPAIBHBIX Y100pEHHH.

OO6mas xapaktepucTrka 31eMeHToB [V A-rpynnsl. OCOOEHHOCTH CTPOEHUS] aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHHUS .

VYrnepon, aJuloTpOIHbIE MOAU(UKALINH, PACTIPOCTPAaHEHUE B IPUPOE, GU3UUECKUe U XUMHYEcKHe cBoiicTBa. AncopOims. Kpyrosopot yrieposa B mpupo/ie.
Oxcuapl yriueposa, ux Gpu3n4ecKue 1 XMMUYECKHe CBOMCTBA, AEMCTBUE HA )KUBBIE OPTaHU3MBbI, IOJTyYEHUE U IPUMEHEHHE. DKOIOrHYecKre MpoOIeMbl,
CBs3aHHBIE ¢ OKcuIoM yriaepona(IV); runoresa rino6aabHOro NOTEMICHUS KIMMAaTa; TapHUKOBBIN 3 (eKT. YTonpHas KUCIOTa 1 €€ CONM, UX (u3nyecKue u
XMMHYECKUE CBOMCTBA, NOJTy4eHUE U puMeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-HOHBI. Vcrnonp3oBaHKe KapOOHATOB B OBITY, METUIIMHE,
IPOMBIIUIEHHOCTH M CENBCKOM XO3SHCTBE.

IlepBoHauyanbHble MOHATHS 00 OpPraHMYECKUX BEIECTBAX KaKO COEIMHEHMSX yriiepoaa (MEeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHas
KHUCIOTa). Mx cocmas u xumuueckoe cmpoenue. IIoHsTHE 0 OMOIIOTUYECKN Ba)KHBIX BELIECTBAX: XKHpaX, OenKax, yriieBoJlax — M UX POJU B )KU3HU
yeJioBeKa. MaTepraipHOE €IUHCTBO OPTaHUYECKNX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndeckue M XUMHYECKHE CBOICTBa, moiyuyeHue M npumeHeHue. CoeauHeHus: kpeMHHs B npupozae. Obuiue mpectaBieHus o0 OKCHIE
kpemHusA(IV) u xpemuHueBoil kucnore. CUINKaThl, UX UCIOIb30BaHUE B OBITY, MEMIMHE, IPOMBIIUICHHOCTH. BaxkHele cTpouTeabHble MaTepHUalibl:
KepaMHUKa, CTEKJIO0, LIEMEHT, OeTOH, kee300eToH. [IpobieMbl 6€3011acHOr0 HCIOJIB30BAHUSI CTPOUTEIBHBIX MAaTEPHAJIOB B MOBCEITHEBHOU
JKU3HMU.

XUMUYECKUI 3KCIIEPUMEHT: U3y4eHUE 00pa3ll0B HEOPraHMUECKUX BELIECTB, CBOMCTB COJNSHON KHUCIIOTHI; IPOBEJCHNE KaUeCTBEHHBIX peaKLnil Ha
XJIOpU-UOHBI U HAOIIOIE€HNE TPU3HAKOB UX IPOTEKAHUS; OTIBITHI, OTpaXkarolue (u3nyeckre 1 XUMUYECKUe CBOICTBA rajlOr€HOB U UX COEIMHEHUN
(BO3MO’KHO MCIOJIH30BAHNEBHICOMATEPHANIOB); O3HAKOMJIEHHE ¢ 00pa3aMu XJIOPUIO0B (TaloreHHI0B); 03HAKOMIICHHE C 00pa3laMu Cephl U €€ COeMHEHUAMU
(BO3- MOXHO HCIIOJIb30BaHHE BUACOMATEPUAIIOB); HAOMIOAEHNE TpoIiecca 00OYTTMBaHUS caxapa 1oJ] AeHCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOI KMCIIOTHI;
U3yueHHE XMMUYECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIIOTHI, IPOBEIeHNE KaYeCTBEHHON peakiny Ha Cyb(aT-uoH HHAOII0eHHUE TPU3HaKa e€
MIPOTEKAHUST; 03HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMH a30Ta, pocdopa 1 ux coequHeHNH (BO3MOKHOUCTIONIB30BAaHUE BUICOMATEPHAIIOB), 00pa3iaMu



a30THBIX U GocHOpHBIX YIOOPEHUH; ITOJTyueHue, COOMpaHue, pacliO3HABaHUE U U3yUYeHUE CBOMCTB aMMHAaKa; IPOBEJICHIE KaUeCTBEHHBIX Peakluii Ha HOH
aMMOHUS U (ocdar-uoH U N3yueHHe MPU3HAKOB UX MPOTEKAHNUS,B3aUMO/ICHCTBIE KOHLIEHTPUPOBAHHON a30THOM KUCIIOTHI C Me/IbI0(BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPHUAIIOB); M3yUCHHE MOJETIeH KPUCTAJUIMYECKHUX PEIIETOK aamasa, rpaduTa, GysuiepeHa; 03HaKOMIIEHHE C IIPOLIECCOM a/IcOpOLIuH
PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOTa3a; MOJTyYeHHe, COOMpaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB YIJIEKHCIIOTO
rasa; poBeJICHIE KaueCTBEHHBIX PEaKIIMil Ha KapOOHAT- U CHJIMKAT-HOHBIM U3yYEHUE TPU3HAKOB UX MIPOTEKAHUS; O3HAKOMJICHHUE C MTPOTyKIIHEH
CHJIMKATHOM IPOMBILIIEHHOCTH; PellIeHNe SKCIIEPUMEHTAIbHBIX 3a71a4 o TeMe «BajkHel 111e HeMeTalljIbl U UX COSIUHEHUS.

MeTamibl ¥ MX COeTHHEHUS

OO01as xapakTepucTUKa XUMHUYECKUX JIEMEHTOB — METaJUIOB HA OCHOBAHUU HX MOJIOXKEHUS B IEPUOAMYECKOIN CUCTEeMe XUMUYECKUX dneMeHToB /1. 1.
MenpeneeBa u ctpoeHust aToMoB. CTpoeHreMeTaII0B. MeTauyeckast CBA3b U METAINYECKAsl KPUCTAJUITMYECKAs PeIIETKA. DINEKTPOXUMUUYECKUN P
HaIpsHKeHUH MeTasioB. Ou3nvecKre U XuMHYeckue cBoiicTBa MeTtaiioB. O0Iue crocoOsl momydeHus MeTamuioB. [IoHATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE
CTI0COOBI 3aMUTHI UX OT KOppo3un. CIuiaBsl (CTajb, YyTyH, JIOPATIOMUHKN, OPOH3a) U X MPUMEHEHHE B OBITY M IPOMBIIUICHHOCTH.

[I{esrouHbIE METAIUIBL: ITOJIOKEHHUE B IEPUOANYECKON CHCTEME XMMHUYECKUX d1eMeHTOB . 1. Menneneesa; cTpoeHUe X aTOMOB; HAX0XK/JICHHUE B IPUPOE.
@uznueckre U XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaius). OKcuabl ¥ TUAPOKCHIbI HATpUs U Kanus. [IpruMeHeHue ea0uHbIX METaJJIOB U UX
COECIUHEHUH.

[I{erouHO3€eMeNbHBIE METAIIBI MArHUM U KaJIbLUN: OJI0KEHHUE BIIEPUOJUUECKON CUCTEME XUMUYECKUX 3ieMeHToB . 1. Menneneesa; ctpoeHue ux
aTOMOB; HaxXOXAeHHe B pupoje. Pusnueckue 1 XMMUYECKHE CBOMCTBA MarHus U KajbLius. BakHele coequHeHns KaabLus (OKCH, TUAPOKCU]I, COJIH).
JXKécTKkOoCTh BO/IBI M CLIOCOOBI €€ YCTpaHEHHUS.

AJTFOMUHHI: TIOJIOKEHHE B IEPUOIMUECKON cucTeMe XumMudeckux anemenToB [I. M. MenaeneeBa; cTpoeHre aTomMa; HaxoxAeHue Bupupoae. Gusnueckue u
XUMHYECKHE CBOMCTBA almtoMHUHMSA. AM(pOTEpHbIE CBOMCTBA OKCU/IA U THAPOKCHIA ATFOMHUHUSL.

Kene3o: nonoxkeHue B NEPUOANIECKON CUCTEME XUMUUECKHUX dneMeHToB J[. 1. MenzeneeBa; ctpoeHne aToMa; Haxox/JieHue B ipupozae.dusnueckue u
XMMHUYECKHe CBOICcTBA xene3a. Oxcusl, ruapokcuabiu conu xenesa(1l) u xenesza(Ill), nx coctas, CBOWMCTBA U MTOTYYCHHE.

XUMHYECKHH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CIUIABOB, UX (DM3MYECKUMH CBOWCTBAMH; H3yUEHHUE PE3YJIbTaTOB KOPPO3UU METAILIOB
(BO3MOXHO HCIOIb30BaHKE BUICOMATEPUAIIOB), OCOOEHHOCTEW B3aUMOICHCTBUS OKCHIA KalblMs M HATPUSC BOAOH (BO3MOKHO HCIOIb30BAHUE
BUJICOMaTEPHUAJIOB); UCCIIEI0BaHNE CBOMCTB JKECTKOW BOJIBL; IIPOIIECCa TOPEHNUS JkKeJle3a B KUCIIO- pojie (BO3MOKHO HCIOIb30BaHUE BUIEOMATEPHAIIOB);
MIPU3HAKOB MIPOTEKAHMS KAU€CTBEHHBIX PEaKIUil Ha HOHBI (MarHus, KaJIbIus, aAlFOMUHUsA, InHKa, kene3a(ll) u xeneza(lll), menu(Il)); naGmaronenue u
OIKMCaHKE MPOLECCOB OKPAIIMBAHUS IIJITAMEHH HOHAMH Ha-TPHUsL, KIS U KaJIbLIKs (BO3MOHO UCIIOJIb30BaHNE BUIEOMATEPHAJIOB); UCCIIEI0BaHIE
aM(pOTEpHBIX CBOMCTB I'MAPOKCH A ATIOMUHUS U THIPOKCH/IA LIMHKA; PEIIeHHEe SKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TeMe «BajkHelne MeTasibl U UX COSAMHEHUS .

XuMHuS H OKpY/KaOWIast cpea

HoBsle MaTepuansl ¥ TEXHOJIOTMH. BemecTBa 1 MaTepuasbl B TOBCEAHEBHOM )KU3HU YEJIOBEKA. XUMUS U 30poBbe. be3onacHoe UCnonb30BaHNE BEIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBas mo- MOIIb NP XMMHYECKHX 0XKOTax U OTpaBaeHHAX. OCHOBBI 3KOJIOTH- YECKOW IPaMOTHOCTH. XUMHUYECKOE 3arps3HeHue
OKpy Karolencpe sl (peaenbHas aomyctumas KonuenTpaius serectB — [1JIK). Ponb xuMuu B perieHu# 3K0JI0rHuecKUX MpooIeM.

[TpupoaHbIe UCTOYHUKH YTIEBOAOPOIOB (YT0Jb, IPUPOIHBIHN I'a3,HedTh), IPOIYKTHI UX MEePepabOTKH, UX POJb B OBITY U IPOMBIIIUIEHHOCTH .

XUMHUYECKUH 3KCTIEPUMEHT: U3y4YeHHE 00pa3lioB MaTEPUANIOB (CTEKIIO, CIIJIABbI METAJIIIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

MexnpeameTHbIe CBSA3H
Peanmaum{ MCKIPCAMETHBIX cBsI3ell IpUu U3y4CHUU XUMUU B9 KJIaCCC OCYHMICCTBIACTCA YCPC3 UCITOJIB30BAHUC KaK O6IJ_II/IX CCTCCTBCHHO-HAYYHBIX



NOHATHMN, TaK ¥ MOHATHH, SBISIOIIMXCSA CUCTEMHBIMU JUI OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmye ectecTBEHHO-HAYYHBIE MMOHATUS: HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOPHs, aHATN3, CUHTE3, KIIacCU(UKALINS, TIEPUOIUIHOCTh, HAOIIOICHNE,
9KCIIEPUMEHT, MOJCIIMPOBAHNE, U3MEPEHUE,MO/IeITh, SBICHNE, TTAPHUKOBBIN dPQEKT, TEXHONIOTUs, MaTepraibl. GU3nKa: MaTepHsi, aTOM, JICKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOI, PAJUOAKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUI 3apsi, MPOBOAHUKH, MOTYIPOBOJHUKH, AUIICKTPUKH, (HOTOIIEMEHT, HHIUKATOD,
BEI[ECTBO, TeJ0, 00BEM, arperaTHoe COCTOSHUE BELIECTBA, I'a3, pacTBOpP, PACTBOPUMOCTb, KPUCTAIMYECKas pelIéTKa, CIUIaBbl, (U3NYECKHE BEIUYMHBI,
€IMHULIBl U3MEPEHUsI, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoMHIIE.

buonorus: porocunres, qpixanue, 6uocdepa, skocucTemMa, MUHEpaIbHbIE YA00PEHUS, MUKPOIJIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BELIECTBA .

['eorpacdus: atmoctepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TOPO/IBI, IOJE3HBIE UCKOMAaEMbIe, TOILTUBO, BOAHBIE PECYPCHI.

KanennapHo-remaTuyeckoe nJiaHupoBaHue Mo XumMuu 8 kiace
2 yaca, 68 yacos

Paznen. Tema ypoka

Kon-
BO
4acoB

[ara
pOBEJIC
HUA

Hcnonvzosanue
0bopyooeanus
«Touka pocma

Tema 1. Xumusgs — BaKHasl 00J1aCTH €CTECTBO3ZHAHHUA M
NPAKTHYECKOI JesaTeJbHoCTH YeaoBeka (5 1)

HpenMeT XUMUHU Poib XMMUM B KU3HU YeJIOBEKA. XUMHUS B CUCTEME
HayK. MeTonpl MO3HAHUS B XUMMH.

3HAKOMCTBO C ITpaBUJIaMU O€30IIaCHOCTUHU NPUEMAaMU PadOTHI B
XuMuueckoit tadoparopuu. Ipaktudeckas padbora:

Ne 1. ITpaBuna paGoThl B 1abopaTopuy UIPUEMBI 0OpaILEHUs C
71a00paTOpHBIM 000PYJOBAaHUEM

udposas naboparopusi RELEON
Hudporoi gatunk Temneparypbl CriuptoBka Ceua.

w

Tena u BemecTBa

N

dusznueckre cBOCTBA BElECTB. ATperaTHOE COCTOSIHUE BEIECTB .

|

Yuctsle BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.
MpakTuueckas padoraNe 2. Paznenenue cmeceii (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIH)

udposas naboparopusi RELEON

Tema 2. BemiecTBa
U XHMHUYeCKHe peakiuuu

(1549)+1 q

ATOMBI U MOJIEKYJIBI. XUMHYECKHUE 3JIEMEHTBI

3HaK¥ (CUMBOIIB) XUMHYECKUX 3JIEMEHTOB

HpOCTLIC H CJIOXKHBIC BEIICCTBA. ATOMHO-MOHCKYHHPHOC Y4YCHUC.

O©| 0|V O

Xumnueckas Gpopmyina. BaneHTHOCT aTOMOB XUMUYECKHX
JJIEMEHTOB

S

11

3aKOH MOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAs AaTOMHAs
Mmacca. OTHOCUTENbHAs MOJIEKYJIIPHAs Macca .

12

MaccoBas J0JI1 XUMHUYCCKOI'o 9JIECMECHTA B COCAMHCHUHN




13 | ®usnueckue u XUMIUUYECKUE SIBICHUS 1
14 Xumnueckas peakuus. [IpusHaku 1
Y YCIIOBUS POTEKAHUSI XUMUYECKUX PeaKiuii
15 | Xumwudeckue ypaBHEHHs 1
16 | Tumbl XumMuyYecKUX peakuuii. Peakus coenuHeHns 1
17 | Peakuust pa3noxenus 1
18 | Peakuus 3ameneHus 1
19 | Peaxnus oOmeHa 1
20 | 3akon coxpaHeHus Macchl BemecTs. M. B. JIOMOHOCOB — y4E&HBIIi- 1 BEChl TEXHOXUMHUYECKHE WU JICKTPOHHBIE; CBEYA; KOJI0A
OHIUKJIIONEANCT. IIockogoHHasA 250 MIT; T0KKa JIJI COKUTaHHUS
BEIICCTB
21 | KourponbHas pabora Ne 1 1
Tema 3. Bo3ayx. Kucsopoga.
Oxcuabl
(6w
22 | Bo3myx — cMmech ra3oB. CocraB Bo3yxa Kuciopog — 3meMeHT u 1
npocToe BemectBo. O30H — ayuoTponHas MoAuHKaLUs KUCIOpoaa
23 | HaxoxpaeHue KUCIopoaB Mpupoae, GU3UIecKue 1 XUMHIECKHE 1
cBoiicTBa (peakiyu okucnenus, ropenue. [lonstue 06 okcrmax
24 | CnocoObl OMy4YeHus KUCIIOpo/ia B 1abopaTopuu U 1
npoMbIuieHHOCTH. [IprMenenne kuciopoa. [Ipaktuueckas
pabota
No 3. Tlonyuenue u cobupaHue KUCIOPOAa, H3yUYEHUE eT0 CBONCTB.
25 | TennoBoit 3 PeKT XUMUIECKOH peakiiu, HOHATHE O 1
TEPMOXUMUIECKOM YPaBHEHHH, 3K30- H YHJIOTCPMUIECKUXPEAKIIUSIX
26 | TommuBo (Yroib u MeTaH). 3arps3HEHNEBO3yXa, CIOCOOBI €T0 1
npeAoTBpaIeHus. Y CuiIeHre MapHUKOBOTro 3ddekra, paspyiieHne
030HOBOTO CJIOS .
Tema 4. Bogopoa. CocraB kucjaor u coJieii (5 9)

27 | Bonopog — 3JIeMEeHT U TPOCTOE BEIIECTBO 1
28 | Haxoxnenwue B mpupoje, Gpusndeckre n XMMHYECKHE CBOUCTBA (Ha 1
npuMepe B3aMMOJICUCTBUS C HEMETAIa-MHU U OKCHJIAMHU METAIIIOB
29 [IpumMeHeHwe, crIocoOBI MOTYYSHUS BOIOPO/IA. 1

I[NpakTuueckas padora Ne 4. [TonydeHue u cobupanue BoI0poa,
W3YYEHUE €r0 CBOWCTB
30- | CocTaB KUCTIOT ¥ COJEH 2
31

Tema 5. KosinuecTBeHHBIC OTHOLIIEHUS B XHMHUH




(4 9)

32 | KommuectBo BenectBa. Mok, MossipHast Macca 1
33 | 3akon ABoraapo. MomsipHbIii 00BEM T'a30B . 1
34- | Pacyérpl M0 XMMHYECKUM yPaBHEHHUSM. 2
35
Tema 6. Bona. PacTBopsl. [lonsitue 06 ocHoBanusix (5 4)
36 @uznueckue cBOMCTBA BOAbl. AHAIN3 U CUHTE3 — METO/BI 1
U3Y4€HHs COCTaBa BOJBI.
37 | XuMu4ecKre CBOWCTBA BOABI (PEaKIUK C METAJUIAMH, OKCUIAMH 1
METaJIJIOB U HEMETAJIJIOB
38 | CocraB ocHoBanwmii. [lonsiTHe 00 MHAUKATOPAX 1 [Tudposas nadoparopusi RELEON
Hudposoii pH. mTatus ¢ 32)KUMOM; MSATh XUMHUYECKHX
CTaKaHOB (25 MJ1); IpOMbIBaJIKa
39 | Bona kak pactBopurens. PaC:FBOpI)I. PacTBOprMOCTH BELIECTB B BOJIE. 1 IpuGOp ISt OIIBITOB C IIEKTPUUYECKIM TOKOM;
IIpakTnueckas padora: .
Ne 5. TIpurotoBieHue pacTBOPOB € ONPEIEIEHHOW MAaCCOBOM J10JIei MCTOUHMUK NIOCTOTHHOIO TOKA: NPOGHPKH — 2 IT.
. MIPOHYMEPOBAHHBIC; TyYHHKA,
PacTBOPEHHOTO BELIECTBA.
CIMPTOBKA;
npoOKH — 2 IIT, MUHIET
40 | Poxp pacTBOpPOB B IPUPO/IE U B JKU3HHU YenoBeka. KpyroBopot Bogpi B | 1
npupoze. 3arps3HeHne NpupoJHbIX BoJ. OxpaHa noyrcTKa
TPUPOHBIX BOJI.
Tema 7. OcHOBHBIE KJIaCChl HEOPrAaHUYECKHX COeAMHEHM I
(11u)+14q
41 Knaccudukaiys HeopraHU4eCKuX coeTMHEHUH. 1
42- | Oxcupsl: cocTaB, Knaccuukays (OCHOBHBIE, KHCIOTHBIE, 2
43 | am¢poTepHble,Hecone00pasyolue), HOMEHKIaTypa (MeXIyHapoaHas
U TPUBHANIbHASA).
[Tomyyenue u XMMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB.
44- | OcHOBaHMS: COCTaB, KJIacCU(UKAIUS, HOMEHKIATypa 2 [Mudposas naboparopuss RELEON
45 | (MexmyHaponHas U TPUBHAJIbHAS), GU3MUECKHE U XUMHUYECKHE udposoii pH. mTatuB ¢ 3a)KUMOM; ST XUMHYECKUX
CBOICTBA, CIIOCOOBI MOTYYEHHS CTaKaHoB (25 mi1); MpOMBIBAJIKA
46- | Kucnotsl: cocTtaB, Ki1accu(uKaIusa, HOMEHKIATypa, puzndeckue u 2
47 | XUMUYECKHE CBOWCTBA, CIIOCOOBI MONTyYEHHUSI.

PSII[ AKTHUBHOCTH METAJIJIOB




48-
49

Comnu (cpenHue): HOMEHKIIATypa, CII0COObI TIOMY4EHHUS,
B3aMMOJICHCTBHECOJICH ¢ METalIaMH, KUCIIOTaMH,
1IeJI0YaMHK ¥ COJISIMU

50

I'eneTuyeckas cBSI3b MCXKAY KIaCCAMUHCOPTAHNYCCKUX COCI[I/IHGHI/If/'I

51

IIpakTHaeckas padoTa:
Ne 6. Pemenuie skcriepuMeHTanbHbIX3a1a4 0 TeMe « OCHOBHBIE
KJIaCChl HEOPraHUYECKUX COECAMHEHUI

Hudposas nadoparopuss RELEON
Hudposoii pH. mtaTuB ¢ 32KUMOM; AT XUMHUYECKUX
CTaKaHoB (25 MuT); MPOMBIBAJIKA.

52

KonaTpospHas padora Ne 2

Tema 8. Ilepuoauyeckuii 3aK0H ¥ MEPHOAUYECKASI CHCTEMA
xummn4yeckux 3jemMeHToB [I. U. MennesneeBa. CTpoeHue aTtoma

(7 1)

53

HepBHC IIOIIBITKHU KJ'IaCCI/I(i)I/IKaLII/II/I XUMHYECKHUX 3y1eMeHTOB. [lonsaTue
O Irpyimiax CXOAHbIX 3JICMCHTOB (HIGJIO‘-IHI)IG H MCJI0YHO3CMCIIbHBIC
MCTAJJIbI, I'AJIOI'CHBI, MTHCPTHBIC I aSBI) .

54

DIeMeHTBI, KOTOphIe 00pa3yloT aM(OTepHbIE OKCHJIBI M THIPOKCHIBI

55

[Teproauyecknii 3aK0OH ¥ NEPUOANYECKAS CUCTEMA XMMUYECKUX
anemenToB JI. 1. Menneneesa. [lepuonsl, rpymnisl, MOArpyIIIbl.
OU3NYECKUI CMBICIT TIOPSIIKOBOTO HOMEpA 3JIEMEHTA, HOME- POB
NIEPUOAA U IPYIIIBL.

56

Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tomnsl

57

OnextpoHbl. CTpoeHHe HEKTPOHHBIX 000J104eK aTOMOB MepBbIx20
XMMHUYECKUX IEMEHTOB neproandeckor cuctemsl /1. 1. Menneneesa

58

XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA T10 €r0 MOJ0XKEHHIO B
nepuoanyeckoit cucreme J[. 1. Menneneesa

59

3HaYeHHUE NEPUOANYECKOTO 3aKOHA

U TIEPUOJUYECKON CUCTEMBI XUMUYECKHUX DJIEMEHTOB JUUIsl pa3BUTHS
Hayku U npaktuku. J[. 1. MenaeneeB — y4€Hblil, ie1aror u
rpaKJIaHuH.

Tema 9. XuMuueckas CBf3b.

OKHCIANTEIbHO-BOCCTAHOBUTEIbHBIE pe€aKnuu
(8 w)

60

DIEeKTPOOTPHUIIATEILHOCTh ATOMOB XMMHUYECKUX JIEMEHTOB

61

HNonnas xumMudeckas CBsI3b

[Mudposas madoparopust RELEON
Hudposoii gaTyrk TeMnepaTypbl INIATHHOBBIH; JaTYHK
TEMIIEpaTypbl TEPMONAPHBIN

62

KoBaneHTHO-TIONsIpHASL CBA3b

[Tudposas nadoparopuss RELEON
udposoit gaTUMK TeMIEpaTyphl TUIATUHOBBIN; TATIHK
TEMIIepaTyphbl TEPMOIAPHBIIL




63 | KoBaneHTHO- HemoIsIpHast CBS3b 1
64- | Ctenenb OKHCICHUS 2
65
66- | OxuciaurenbHO-BoccTaHOBUTENbHBIE peakuuu (OBP). [Ipoueccs 2
67 OKHUCIICHUSY BOCCTaHOBJIEHUA. OKUCIUTENIN U BOCCTAHOBUTEIH.
68 | KonTponbHas pabora Ne 3 1
Kanenpapno-temaTnyeckoe niiaHupoBaHue 10 XMMHH 9 Ki1acc
2 yaca 68 yacos
Ne | Tema pa3nena u ypoka Komny | [lara Hcnonvzosanue
€CTBO | IIPOBEAC | 000pyOdosanus
4acoB | HUA «Touka pocma
IloBTOpeHue u yriyd/jieHne 3HAHNH OCHOBHBIX Pa3/ieJioB
Kypca 8 kjacca
(5u)+1u
1 [Tepuomnueckuit 3akoH. I[lepuoanyeckas cucreMa XUMUYECKUX 1
anementoB JI. 1. Menneneesa. CtpoeHune aToMoB
2 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB XUMHYECKUX 3JIEMEHTOB 1
HEPBBIX TPEX NMEPUOJIOB, KaJINs, KLU U UX COCUHEHUI B
COOTBETCTBHUH C MOJI0KEHUEM AJIEMEHTOB B MIEPUOANYECKON CUCTEME
Y CTPOEHUEM UX aTOMOB
3 Knaccuguxaiyst 1 HOMEHKIIaTypa HEOPraHNYECKUX BEIECTB 1
(MeXITyHapoJHasi U TpPHBUAJIbHAS)
4 XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCAIIUXCS K PA3INUYHBIM 1
KJaccaM HEOPraHMYECKUXCOEANHEHUM, X TeHETUYECKas CBSA3b
HEOPraHWYECKUX BEIECTB
5 CtpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THIIBI 1 [Tudposas nadoparopusit RELEON
KPUCTAJUINYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA Hudposoii naTuuk TeMnepaTypbl MIaTHHOBBIN
KPUCTAJUINYECKON PEIIETKH .
6 KonTponbHast paboraNel 1
Tema 1. OcHOBHbIE 3aKOHOMEPHOCTH XMMHYECKNX
peakumi
(44)
7 1

Knaccuduxamys XuMuueckux peakiuii mo pazinuHbIM
IpU3HAKAM.




[TonATHE O CKOPOCTH XUMUUECKOHN peakuu. [IoHATHE O TOMOT€HHBIX
Y TE€TEPOTrE€HHBIX PEAKIHIX .

[udposas nadoparopusi RELEON
[udpoBoii raTIMK TeMIepaTyphl MIIATHHOBBIN

[TonaTHE 0 XMMUYECKOM PaBHOBECHH. (DaKTOpr, BJIMAIOIIMEC Ha
CKOpOCTbXI/IMH‘ICCKOﬁ PCaKry 1 MOJIOKCHUC XUMHUYCCKOI'O
PaBHOBCCH .

udposas nadboparopusi RELEON
HudpoBoii naTunK TeMIiepaTyphl INIATHHOBHIH

10

MexaHu3M OKHCINTEILHO-BOCCTAHOBUTEIILHBIX peaKHHﬁ
(27K TPOHHBIN OanaHCc OKUCIUTETbHO-BOCCTAHOBUTENb- HOM
PEaKIIUN).

Tema 2. DaeKTPOJIUTHYECKAS TUCCOIHAIIUA. XUMUYECKHE
peakuun B pacTBOpax

(81)

11-
12

Teopust HIEKTPOTUTUIECKON TUCCOIUAIIMU. DIIEKTPOIUTHI U
HeaNeKTponuThl. KaTnoHsl, aHMOHBI. MeXaHu3M JTUCCOIH-aluu
BCHICCTB C pa3JIMYHBIMU BUJAMU XUMHYECKON cBs3u. CTeneHn
aucconuanuy. CuibHbIE U c1adble 3JeKTPOIUTHI

Hudporas nadboparopust RELEON
udpoBoii JaTYMK ICKTPOIPOBOTHOCTH

13-
14

Peaknuu monHOrO 0OMEHa, YCIOBUS MX MpoTeKaHus. VloHHbIE
YpaBHEHUS PEAKIHN.

Hudporas nadboparopust RELEON
udpoBoii JaTYMK IEKTPOIPOBOTHOCTH

15-
16

XUMHMUYECKHE CBOMCTBA KHUCIIOT, OCHOBAHUM U COJICH B CBETE
NpeCTaBICHUNA 00 NEKTPOIMTHYECKOM JUCCOIUAIINN

17

ITonsaTue o rugposnuse conei.

18

[IpaxTuueckast padora Ne 1 Pemienue skcriepruMeHTalIbHBIX 3a/1a4
110 TEME

Hudporas nadboparopust RELEON
[{udpoBoii JaTYNK IMEKTPONTPOBOTHOCTH

Tema 3. O0mas XapaKTePUCTHKA XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnbl. 'anorensi (4 1)

19

O6H_[a$[ XapaKTCPUCTHKA I'aJIOTCHOB . OcoOeHHOCTH CTPOCHHUA aTOMOB
9TUX IJIEMCHTOB, XapaKTCPHBIC U1 HUX CTCIICHU OKUCJICHUA.
CTpOCHI/Ie )4 (bH3I/I‘{eCKI/IC CBOMCTBa IMPOCTLIX BEHIECTB — I'aJIOTCHOB

20

XUMHYECKrE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOICHCTBHE C
MeTaJlUIaMi, HeMeTaJuIaMHu, ienouamu). Xaoposoaopoa. ConsHas
KHucCjioTa, XUMHYECKUE CBOﬁCTBa, TMOJYUYCHUEC, IPUMCHCHHC.

21

Ou3H0I0rHYecKOe JEUCTBUE XJIOPA U XJIOPOBOAOPO/A HA OPraHU3M
qesoBeKa. BaxkHelmme XJI0pyu/Ibl M UX HAXO0XKJICHHE B IPUPOJE .

[Tudposas nadoparopusi RELEON

22

IIpakTrueckas padora:
Ne 2. Tloxydenue COISTHON KUCIIOTHI, M3yYeHHE €€ CBOICTB

[Tudposas nadoparopust RELEON

Tema 4. O0mas XxapaKTepuCTHKA XMMUYECKHUX JJIeMEeH- TOB
VIA-rpynnsl. Cepa u eé coequnenns (5 1)

23

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH
CTPOCHHUA ATOMOB 3THX 3JICMCHTOB, XapaKTCPHLIC U1 HUX CTCTICHU




OKHUCJICHUA

24

Ctpoenuen usnueckrue CBOWCTBA MPOCTHIX BEIECTB —
KUCIIOpOJia U CEPBI.

AnnotpornHbie MOIU(UKALIUN KHUCIIOPO/Ia U cepbl. XUMUYECKHE
CBOICTBA CEPBI.

CepoBonopon, cTpoenue, (pu3nueckue 1 XUMHYECKHE CBOMCTBA.
Oxcuibl cepbl Kak MPeACTaBUTENN KUCIOTHBIX OKCHJIOB

25

Cepnas kucnoTa, pu3nueckue
¥ XUMHUYECKHE CBOMCTBa (00IIMe KaK MPeICTaBUTENs Kacca KUCIOT
U crenuryecKue), MPUMEHEHNE

[Mudposas nadoparopuss RELEON
[{udpoBoii AATUHUK ITEKTPONPOBOAHOCTH

26

XUMUYECKUE PEAKIUH, JISKAIIUE B OCHOBE TIPOMBIIIIICHHOTO
croco0anoaydeHus cepHor KUCI0Thl. ColMM CEpHOM KUCIIOTHI.

27

Haxoxenue cepsl 1 €€ COeIMHCHUI

B TIpHUPOJIe. XUMHUUECKOE 3arpSI3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCIIMHEHHSAMH Cepbl (KUCIOTHBIC IO, 3arpsA3HEHUEBO3IyXa U
BOJIOEMOB), CITOCOOBI €T0 MPEAOTBPAIICHHUS

Tema 5. O0masi XapaKTepHUCTHKA XUMHYECKHUX 3JIeMEHTOB
VA-rpynnsi. A30t, pocdop n ux coenunenus (7 1)

28

OOmas xapakTepucTuka 371eMeHToB VA-rpymnmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB ATHX DJIEMEHTOB, XapaKTEPHBIEJISI HUX CTETICHU
OKHCJICHUS

29

A30T, pacripocTpaHEeHUE B IPUPOJIE, GU3MUECKUE U XUMHYECKUE
csoiictBa. Kpyrosopor azora B mpupoze

30

AMMUaK, €ro (QU3MYECKUE U XUMHUYECKHUE CBOMCTBA, MOJIYUCHUE U
MPUMCHCHHC. 0JI1 aMMOHHs, HX (I)I/ISI/I‘-ICCKPle U XHUMHYECKHEC
CBOUCTBA, MIPUMCHCHUEC.

[Npaktiyeckas pabota Ne 3. [Tomyuenne aMmuaka, U3y4eHHUEET0
CBOWCTB.

31

A3oTHas kucnora, e€ pu3nYecKue U XMMUYecKre CBOUCTBA (001He
KaK MpeJICTaBUTENs Kilacca KUCIOT U crenuduueckue).
Hcnonbp30BaHe HUTPATOB U COJIEH aMMOHHS B KaUeCTBE
MHHEPAIbHbIX YA00peHU

[Mudposas nadoparopuss RELEON
HudpoBoii JaTYMK 3IEKTPONPOBOTHOCTH

32

XMMHAYECKOE 3arpsI3HEHUE OKPYKAFOLIEW Cpeibl COCJUHEHUSMA
a30Ta (KUCIOTHbIE JIOKIHU, 3aTps3HEHHE BO3]yXa, IOYBBI M BOJOEMOB

33

docdop, amuorponHsle MoaupuKauudochopa, pusnueckue u
XMMHUYECKUE CBOWCTBA

34

Oxcup pocdopa(V) u dhochopnas kucnora, Gpusndeckue u
XUMHYECKUECBOMCTBA, monyueHue. Vcrnonp3oBanue hocdaro B
Ka4eCcTBE MUHEPAIBHBIX yI00peHUI. 3arpsa3HEHHETTPUPOTHBIX
BOJ10EMOB (hocaramu




Tema 6. O0masi XapaKTepUCTHKA XMMHYECKHX 3JIEMEHTOB
IVA-rpynnsl. Yriepoa u KpeMHUI 1 UX COeJUHEHHSA
(8u)+1

35 Yruepoa
36- | Oxcuasl yriepoza, uxX (Gu3n4ecKue U XUMHUYECKUE CBONCTBA.
37
38 | YronpHas KHCIOTa U €€ COJU, NX (PU3NYECKHE U XUMUYECKUE
CBOWCTBA, MOJy4€HUE U IPHMEHEHUE.
39 | IlepBoHavanbHble HOHATHA 00 OPraHMYECKUX BELIECTBAX KaK O
COCIMHEHHAXYTIIEPO/Ia: 0COOCHHOCTHU cocTaBa M cTpoeHus. [lonsrue
0 OMOJIOTMYECKH BaXKHBIX BELIIECTBAX: )KUpaX, OeJKax,
40 | Kpemuuii, ero ¢pu3ndecKue U XUMUUYECKUE CBOWCTBA, IOJIyUYEHUE U
HpUMEHEHHE.
41 | Ilpaktuueckas padora Ne 4 [TomyueHue yriekuciaoro rasa. [Mudposas nadoparopuss RELEON
KayecTBeHHast peakiysi Ha KapOOHAT-HOH [udpoBoii JaTYHK 3JIEKTPONPOBOHOCTH
42 | Ilpaktuueckas padata Ne 5 PemieHue sKCiepuMEHTATBHBIX 33129 Hudporas nadboparopust RELEON
1o teme «Hemeraisi». HudpoBoii JaTYMK 3IEKTPONPOBOIHOCTH
43 | KontposnbHas paboTta
Tema 7. O0mue cBoiicTBa MeTALIOB
(44)
44 OO0m1as XapakTepUCTUKAa XUMUYECKUXIIIEMEHTOB — METAJJIOB Ha
OCHOBaHHWHMHX MOJIOKEHHUS B TIEPUOANUECKON CUCTEME
XuMuueckux snemeHToB /I . M . MeHzeneeBa u cTpoeHHUsl aTOMOB
45 | Crpoenne MeTayuioB. Metamndeckas CBSA3b U METAUTHYECKAs
KpHUCTaJNTMYecKas perméTka. DIeKTPOXUMUUECKUH psil HaNpsHKEHUN
METAJIJIOB
46 | dusnyeckre 1 XMMHUYECKHE CBOMCTBA METAIJIOB .
47 | O6ume crocoObl noyyeHus Metawios. [lonsTue o koppo3uu

METaJUIOB U OCHOBHBIE CIIOCOOBI 3alIUTHI OT KOppo3uu. CIiiaBel
(cTane, 4yyryH, JIOpaTiOMUHUN, OpOH3a), X IPUMEHEHUE B OBITY U
POMBIIIIEHHOCTH

Tema 8. BakHelne MeTALJILI 1 UX COCTHUHEHU S
(16 u)+ 2




48 | llenounsie Metasisl. [logoxkeHne B EpHOIUIECKOI cHCTEME 1
XUMHYECKHX 3y1eMeHToB [[. 1. MeHeneeBa, CTpo€HHEaToMOB.
Haxoxnenue B npupoze .
49- | @usnyeckre 1 XMMUYECKUE CBOMCTBA (Ha MpHMepe HATPUS U Kaius | 2
50
51 OKCHJIBI ¥ THIPOKCHIB HATPUS U KaJTHSI 1
52 [TpuMeHEeHNE MEeTOYHBIX METAIIOB M MX COETMHECHHUI. 1
53 | lllenouyHo3eMeNbHbIE METAIBI MATHUM U KaJbLIUM, CTPOCHUE 1
aToMoB. [TooXeHue B MepUOMICCKON CUCTEME XUMHIECKUX
anementoB Jl. 1. Menneneena.
Haxoxnenue B npupoje
54- | ®dusnyeckre 1 XMMHYECKHE CBOMCTBA KaJbIMs U MarHus 2
55
56 | Baxneiimme coeinHeHNs Kalblus (OKCUJI, THIPOKCH]I, COJIH). 1
57 | KectkocTb Boabl U ciocoObl ee ycTpanenus. [Ipaktuueckas pabora 1
No 6. )K&cTKoCTh BOJIBI 1 METOJIBI €€YCTpaHEHHUS
58 | AnroMuHUM. 1
59- | dusnveckre UXUMHUIECKHE CBOICTBAa. AM(DOTEpHBIE CBOICTBA OKCHIA | 2
60 | uruapokcuaa
61 | XKemneso. 1 [udposas maboparopusi RELEON
HudpoBoii naT4uk 1aBIeHUS
62 | ®dusnueckue U XUMHUECKHE CBOMCTBA JKeje3a 1
63 | Okcmsr, ruapoxenst u comn xeresa(ll) 1
il )Kene3a(HI§ .
64 | [Ipaktudeckas padota Ne 7. PemeHne skcniepuMeHTaIbHBIX 3a1a4 10 | 1 [Hudporas madboparopust RELEON
Teme «MeTaubi» . [udpoBoii aT4uK NaBIeHUS
65 | KonTponbHas padorta N3 1
Tema 9. BemiecTBa 1 MaTepuaJbl B (KU3HHU YeJI0BEKA
(B9
66 1

HoBele MaTepuaisl 1 TeXHOIOTHH. BemecTBa 1 MaTepuasl B
TIOBCETHEBHOMKM3HU YeNIOBEKa. XUMHUS H 37J0POBEE.
Be3omacHoe MCIonp30BaHNe BEIECTBH XUMUYECKUX PEAKIIHil B
OBITY.




67 [TpupoaHble HCTOUHUKH YIJIEBOJOPOIOB(YroJib, IPUPOIHBIN ra3,
HE(Tb), MPOLYKTHI UX EPepabOTKH, UX POJIb
B OBITY ¥ IPOMBILIJIEHHOCTU
68 OCHOBBI 3KOJIOTMYECKON TPAMOTHOCTH. XUMUYECKOE 3arpsi3HEHHE

OKpYIKalo- el cpebl (MpeIeIbHO TOMYCTUMAs KOHIICHTPAIHS
BemectB — [1JIK).
Posib XuMuM B perieHUH SKOIOTHIeCKUXTPOOIEM




TOUKA \’pocm
\
JladopaTopHbIe padoThI

8 Knacc

Ilpaxkmuueckaa paboma Ne 1. «H3yuenue cmpoenua niameHu»

Teopernueckas yacTh: ['opeHue — CIIOXHBIN MPOLIECC, COMPOBOKIAIOIINICS BbIICICHHUEM YHEPruH, Kak MPaBUIIo, B

BU/JIE TEILJIa U CBETa. Pa3nnyaioT roMOr€HHOE ropeHue (Harpumep, Ipyu padoTe ra3oBoi FOPENIKH), U T€TEPOreHHOE rOpeHue (Halpumep, TopeHne
CIUpTa U CyXOro roproyero). B paccMoTpeHHbIX puMepax miamsi HMeeT CXOJHOe CTpoeHHe. B HEM MOKHO BBIIEIUTH TPHU YaCTH.

BuyTpennuii KoHyc TEMHOTO I[BeTa (B Cilydae ra3oBOW T'OpPEJIKHA CHHEro LBeTa) ¢ Hu3koi temmeparypoit ~ 300—500 °C. 3xech mpoucxoauT
UCIIapeHue U pas3Nio’KeHUE TOPIOYEero BEeIIecTBa.

Cpennuii BOCCTaHOBUTENBHBI KOHYC COCTOUT M3 CMECH BO3JlyXa M TOpsAUIero rasa. 31ech IOJ BIMSHHEM Oo0Jiee BBICOKOW TeMIepaTyphl
(1500—1800 °C) npoayKThl UCHAPEHUSI U PA3NIOKEHUSI TOPIOUMX BEIECTB aKTHBHO PEearupyroT ¢ kuciaoponom. Eciu vacTe yriepona octaéres
CBOOOJHOM, TO €ro0 MeJbYaNIINe YaCTUIBl PACKAIISIOTCS U MPHUIAIOT TUIAMEHH SPKOe CBEYeHHE. DTa 4acTh IUIaMeHH Oorara yrapHeiM razom CO —
CUJIBHBIM BOCCTAHOBHUTEJIEM, MO3TOMY €€ Ha3blBalOT BOCCTAaHOBHUTENbHOW. Touka HauOoliee BBICOKON TeMIeEpaTypbl HAXOAUTCA Ha OCTpPHUE
BOCCTaHOBUTEJIBHOI'O KOHYCA.

BuemHuii OKMCIUTENBHBI KOHYC 00pa3yeT HEBUAMMYIO OOOJIOUKY, OKPYXKAIOIIYIO0 IUlaMs. 3/eCh MOJ BIUSHUEM 3HAYUTEIBHOIO MPHUTOKA
KHCJIOpO/1a BO3/1yXa IPOUCXOAMUT MOJIHOE OKHUCIIeHHe roproyero emectsa 10 CO2 u H2O (mpu ropeHru cyxoro ropro4ero Ha OCHOBE ypOTpOIHMHA
takke obpasyercs N2). Ilpu 3ToM ocTaércsi M30BITOK KUCIOPOJa, KOTOPBIM IMPH BBICOKOW TemmepaType 00JaJaeT BBICOKOM OKHUCIMTENbHOM
AKTUBHOCTBIO, TIO9TOMY BHEIIHSIS YacTh IUIAMEHM Ha3bIBA€TCS OKUCINTENbHOW. Mcmosiw3ys moimyB BO3ayxa, MOXKHO YBEIMUYUTH TEMIIEPATypy
IUIaMEHH.

ITpakTrueckas yacthb: Llenp onbITa: H3y4UTh CTPOEHUE IIJIAMEHH, OIPEJEIIUTh TEMIIEPATYPY B Pa3HBIX €0 30HaX MPH MCIIOIb30BAHUH Pa3IMYHbIX
MCTOYHUKOB TeIIa .

Ilepeuensv oamuuxos yughposoii rabopamopuu: 1aTIUNK TeMIEPaTypbl TEPMONAPHBIH.

Jlononanumenvnoe obopyoosanue. ITATUB € 32KUMOM; JAeprKaTelb s NPOOUPOK; CIIUPTOBKA .

Mamepuanvt u peakmugsl: CIAPT 3TUIIOBBIN; CyX0€ rOproYee; cBeya.

Texnuxa bezonacrocmu:

1. PaboTa cBsi3aHa C OTKPHITHIM [JIaMEHEM — OeperuTech 0XKora.

2 . TepMorapa mocye U3BJIeUeHUs U3 IJIAMEHHU OCTBIBAET HE cpa3y — Oeperutech okora. 3.B cupTOBKE COMEPKUTCS TOproYast JKUIKOCTb.
Huempyxyus x binonenuio:

1.IToakTr0YHTE BEICOKOTEMITEPATYPHBIN TATYKMK (TEPMOIIAPY) K PErUCTPATOPY JAaHHBIX (KOMIBIOTEPY). 3aKPENUTE JaTYUK B ITATHBE TAK,

4TOOBI €r0 KOHYHMK Kacascsi pUTUIISI CIUPTOBKH .

2 . 3axrute cnupToBKY. Korma nmokasanust CTaOMIM3UPYIOTCS, 3aMUIITUTE 3HAYEHUE TEMIIEPATYPhl Ha cxeMe TiameHu (puc. 1).

3.Ilepememniaiite AaTYMK TeMIepaTyphl B CISAYIONIYIO TOUKY IUIAMEHU B COOTBETCTBUU cO cxeMoi. [l aToro ocnabmnsiite mydry u

nepemMeniaiite e€ (BMecTe ¢ JIAIKON U T1aTYMKOM) B Hy»HOoe MecTo. Kornia nmokasaHusi cTabuiM3upyroTCsl, CHOBAa 3aHOCUTE 3HAYCHHE

TEMIEPATYPBI B COOTBETCTBYIOLIEH TOUKE HA CXEMY .

4 . Tak u3MepbTe TEMIIEPATYpPy BO BCEX TOUKAX IJIAMEHU, OTMEUEHHBIX Ha cxeMe . 5 . [IoBTopuTe nelcTBUS CO CBEUOM U CYXUM TOPIOYHM.




TOUKA \!pocm

6.00parute BauManue! [Ipu U3y4eHnH CTPOCHUS IUTAMEHHU CYXOTr0 TOproYero ucnoib3yercs 1/4 yacts Tabnerku. Kycouek roproyero moMerianT Ha
KEepaMHUUECKYIO TUTUTKY.

Puc. 1. Touku usmepeHus: TeMneparypbl IIAMEHU
7 . BHecuTe B 1amsi CIUPTOBKU Ha MOJIMHHYTHI TPOOUPKY. 3BIeKknuTe NpoOUpKyY U3 TUIAMEHU U pacCMOTPUTE €€ TOBEPXHOCTb.
8 . IToBTOpHTE OMBIT CO cBe4Oi. Kakoro 1Beta oopazoBancs HanéT? Yto 3T0 3a BelecTo?
PesynbTaThl n3MepeHuii/Ha0I01eHu

McTouHnK Temmeparypa okosno ¢putuis [Temmneparypa B cpeHeit Temmeparypa B BepxHeil [Uto oOpa3oBanoch Ha
Ne  [rerutoTsl (Kycouka roproyero) YacTH IJIAMEHU YacTH IJIAMEHU [IOBEPXHOCTHU IPOOUPKHU

CrnupToBKa

Caeua

Cyxoe roprouee

Bv1600b1:

B BBIBOAAX yKa3aTh, KAKOWH MCTOUHUK TETJIOTHI MPEANOUYTUTENBHO UCII0JIb30BaTh B XMMUYECKOH J1aO0paTOPHH U IIOYEMY .

Konmponvnvie 6onpocwi:

1 . Kakoii nctouyHuk raMenu O0bu1 ucronib3oBan? 2 . Kakas 4acth mjaamMeHu camasi ropsyasi?

3. Jlo xakoit MakCHMaJIBHOM TeMIIepaTypsl ynaércs mporpeTs Tepmomnapy? 4 . Uro ropsiaee — HEHTp TUIAMEHH WITH Kpast?

5 . IloueMy criupTOBKa rOPUT MOYTH OECLIBETHBIM IIJIAMEHEM, a CBeUYa — CBETSIUM? MOKHO JIM HCII0JIb30BaTh CBEYH B J1a0OPaTOpUU BMECTO

CIUPTOBOK?

6 . Kakue mpoayKThl TOpeHUs! OMHAKOBBI y CHMPTOBKH U cBeuu? 7 . 3aganue juist noarorosku k 'MA, BIIP

[Ipu HarpeBaHuM TBEPABIX BELIECTB B MPOOHpPKE HEOOXOAUMO: 1.B34Th MPOOUPKY B PYKH U HArpeBaTh Ty YaCTh, 1€ JIE)KUT BEILIECTBO;

2.3aKpenuTh NPOOUPKY B IITATHUBE U HArPEBATh TY YACTh, IJI€ JIEKUT BEILIECTBO;

3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty 4acTb, I/I€ JIEKUT BEIIECTBO;

4.3akpenuTh MPOOHUPKY B IITATHBE, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, /1€ JISKUT BEIIECTBO .

(ITpaBunbHBIN OTBET: 4 .)

8.3amanue U1t pa3BUTHS QYHKIIMOHATIBLHOW IPaMOTHOCTH

B knure Maiikina ®@apajnes «VIcTopust CBeUr» aBTOP OMKMCHIBAET OIBIT, KOTOPBII OH JIEMOHCTPUPOBAI HAa CBOMX JIEKIUsX. B miamMs |

CBEYM OH MOMEIIAT U30THYTYIO CTEKISTHHYIO TpYOKY. O1H KOHell TpyOKH OmycKaJicsi HelaJeKo OT (UTHIISL, BTOPOM BBIBOJIMJICS Ha

HECKOJIbKO CAHTHUMETPOB OT IJIaMeHu. Uepe3 HEKOTopoe BpeMs K KOHILY TPYOKH IOJHOCUIIHM ropsIlyto JyuuHy. [lossusinock

I1aMsi, KOTOPOE CYILIECTBOBAJIO OTJENIBHO OT IIaMeHU cBe4H. Kak MOXHO 00BACHUTH 3TO siBJeHHE?

Otger: B 3T0if yacTu mimamMeHn NpoUCXOaUT UcniapeHue napaduna. [Tapsl mapaduna Ha Bo3ayXxe, IPH MOJHKUTAHUU, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ TUTaMeHeM CBeYH



JleMOHCTpanMOHHBI 3KcniepuMeHT Ne 1. «Bwvidenenue u noznowienue menia — npusHaK Xumuueckoul peakyuuy
Teopernueckas yacte. PabGora mpoBoautcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMHUYECKHX peakiuil». Bpimenenue u
MOTJIOIICHUE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB MJIM BEUIECTB, BBIICIICHUE ra3a SABJISIIOTCS OCHOBHBIMH MPU3HAKAMH XUMUUYECKUX PEAKIIUA.
Taxxe uMeeT CMBICI IOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIUIOBOM 2P PEKT peaKkium .

[Ipaktudeckas yacthb. Llenp pabOTHI: MPOJEMOHCTPUPOBATH BBIACICHUE M IOTJIONMIEHUE TEIIa MPH XUMHUYECKHX peakmnusx. CBs3aTh MOKa3aHUS
JaT4YrKa TEMIIEPATYPhI C OCSA3aTEIbHBIMU OLYIICHUSMHU.

Ilepeuenv oamuuxos yugposou 1abopamopuuy. TATINK TEMIEPATYPHI TIIATHHOBBIMA.

HHononnumenvnoe obopyoosanue: Ba XUMHUIECKUX cTakana (50 mMir), MpOMBIBAJIKa C TUCTUIUTMPOBAHHON BOJIOM, CTaKaH /ISl CIIMBA OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugol: ATFOMUHUEBAs! IPOBOJIOKA WM rpanyJibl, 20%-Hblil pacTBop rTuapokcua HaTpust NaOH, 10%-Hblil pacTBOp yKCyCHOM
kuciiotel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .PabotaTh B OuKax. 2.Tpebyetcst cobmogeHrne Mep 0€30MacHOCTH MpU paboTe ¢ TUAPOKCUIOM HATpUi U
HarpeBaTelIbHBIMU MTPUOOPaAMHU.

Uncmpyxkyus k evinonnenuro: 1.B xummueckuil crakan Haneite pactBop wmenoun NaOH. U3mepste ero temmnepatypy. [lomecture rpanyssl wim
MIPOBOJIOKY QIFOMHHHSI TaK, YTOOBI HAJ HUMH OCTaBaJICS CIOW XUAKOCTH. Korma HadHETCS peakius, oOpaThTe BHUMAaHWE IIKOJHLHUKOB Ha
BbIJICTICHHE Ta3a M yBeJIMUYEHUE TeMiieparypbl. JKenmaTenbHo (ecnu peakius UIET He CIUIIKOM OypHO) MPOWTH MO Kiaccy U JaTh UIKOJIbHUKAM
MOTpOraTh CTakaH, YTOOBI yOEOUTHCSA, UTO €ro COJEPKUMOE pa3orpenoch. OTMETbTE MaKCUMAIbHYIO TemmepaTrypy pactBopa. [lomyueHHbIN
pe3ynbTaT 3aHECUTE B TAONIHUILY .

2 ITpomoiiTe qaT4MK TeMIepaTypbl Bool. B cTakan HaneliTe ykeycHyro kucioty Ha I 1/3 mo BeicoTe. M3mMepbTe €€ Temmeparypy.

HeGonpmmmu mopmusiMi  HaChIbTE THAPOKAPOOHAT HATPHS, IMOMEIIMBAs JAaTYMKOM Temmeparypbl. OOpartute BHMMaHHE IIKOJLHUKOB Ha
BBIJICJICHHE Ta3a - MPU3HaK XuMHueckor peakuuu. [locMoTpure, kak u3mensiercs temmeparypa. OTMeTbTe MUHUMAIIBHYIO TEMIIEPATypPy pacTBopa.
[ToyueHHbIl pe3yapTaT YYEHUKH 3aHOCST B Ta0nuily.  Pe3ynbrarhl n3mMepeHuii /Ha0Io1eHui

TOUKA \! POCTA

Pearupyromue Bemecrsa HauanbHas Temnepatypa MakcuManpHas/MUHUMabHAs Brinenenune iy norsormieHne
pacTBopa TeMIepaTypa pacTBopa TEIUIOTHI

PacTBop mienoun u anroMuHM

PacTBOp yKCYCHOH KHCIIOTBI M cozia

Bv1600b1: YKa3aTh MPU3HAKN XUMUYECKUX PEAKIINH.

Koumponvnwvie onpocwi:

1 .IlpuBenuTe mpuMephl peakinii, MPOTEKAIOUINX C BBICICHUEM TETUIOTHI.

2 JInst mosrydeHust HeTalméHoM N3BECTH MeJ MTPOKaJIMBAIOT IIPU BBICOKOW TeMriepaTtype. K kakoMy THITy MOKHO OTHECTH ATY PEaKIuio?

3.3aganue ansa noarotoBku k ' MA, BIIP: Tonbko XuMHUuecKHe SIBIEHUS IEPEUHUCIICHBI B TPYIIIE:

1.I'openue cBeun, BeIMAZCHUE JOXKIEBBIX Kanenb, KulieHne BoAsl  2.Ckucanue s0JI09HOTO COKa, CKUCAaHUE MOJIOKA, pACTBOPEHHUE Mea B YKCyCe
3.TasHue cHera, IUIaBJIC€HUE CBUHIIA, TIPOTYXaHUE KyPUHOTO siilia 4.06pa3oBaHue TyMaHa, ropeHHe OEHTabCKON CBEYH, TOPEHHE MTPUPOTHOTO
rasa



TOUKA \!pocm

JleMOHCTpanMoOHHbII S3KcniepuMeHT Ne 2. «Paznoscenue 600bl 31eKmMpuiecKum mokom

Teopernueckas yacte. [lepea Hauamom padoOTHI cieayeT 0OCYAUTh CO MIKOJbHUKAMU BOMPOC: MPOCTHIM HIIM CIIOKHBIM BEILIECTBOM SIBJISIETCS BOJA.
[Tocne BBIABMKEHHS YYAIIMMUCS PA3IMYHBIX THIIOTE3 YUUTENb IPOCUT IPEATIOKUTHh BAPHAHTHI X IKCIIEPUMEHTAIBHON MTPOBEPKH.

OOBIYHO JAaHHBI ONBIT PEKOMEHAYIOT MNpPOBOAWTH B mpubope ['opmaHa, yCTpOWCTBO KOTOPOrO SBISETCS JOCTaTOYHO CIIOKHBIM JUIS
BOCBMUKJIACCHUKOB. Y00HEe ero MpOBOJUTH B MPUOOpPE IS OMBITOB C 3JIEKTPUUYECKUM TOKOM, HMCIIONB3Ys B KadecTBe 3jekTponuta 10%-HbIi
pacTBOp TUAPOKCHIA HATPHUS M CTalbHblE (JIy4lle HUKeNeBble) 3eKTponabl. Bo m30exaHue BCIEHUBAHUS PACTBOpA MpPH JEMOHCTpAIMH K
AJIEKTPOJIUTY CleAyeT 10O0aBUTh ATHIIOBBIN ciupT (Ha 4 00bEMaA pacTBopa AnekTpoiuTta 1 006EM 95%-Horo pacTBopa crupTa) .

[pakruyeckas yacTb. Llens paboTel: chopMUpPOBaTh MPEACTABICHUS Y yYaluXcs 00 aHAJIU3€ CI0KHBIX BEUIECTB U M3MEHEHUH MOJICKYJI CI0XKHBIX
BEIIIECTB B X0JI€ XUMHYECKUX PEAKIIHH.

HononnumenvHoe o06opyoosanue: TPUOOP [UIsl ONBITOB C OSJIEKTPUUECKUM TOKOM; HMCTOYHHK IIOCTOSHHOTO TOKa: MPOOUpKH - 2 MIT.,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

Mamepuanst u peakmuewt. cnupt 3TUI0BbIA, 10%-HBIH pacTBOpP IIEIOYH.

Texnuka 6ezonachocmu: Pabotats B oukax. TpeOyroTcs crienuaibHbIe Mephl 0€30MaCHOCTH IPU paboTe ¢ TUAPOKCHIOM HATPHS .

Unempyrkyusa k evinonnenuro: 1.3amoMHUTE 3NEKTPOTUTHUECKYIO BaHHY U JEMOHCTpPAllMOHHBIE MPOOMPKH PAaCTBOPOM IIIEKTPOJIUTA 3apaHee, 0
ypoka. 2.IlpogemoHCcTpupyiiTe IprbOp ydammumcs, OObSICHUTE €ro YCTPOHCTBO U BKIIFOUUTE MOCTOSHHBIN 3JIEKTPUUECKHM TOK.

3.HaGmromaercs BbiesieHre ra3oB Ha 3jeKTpoAax npudopa. OOparure BHUMaHKHE YYallIUXCs HA TO, YTO OJIMH U3 Ta30B BBIACISICTCS HHTCHCUBHEH U
3aHMMAET B JBa pa3za 00JbIIMI 00BbEM IO CPABHEHUIO CO BTOPHIM Ira3oM.

4.00cyaute HaOMoaeMble MPHU3HAKKM XMMHUYECKOW peakluH, CAeNalTe MPeaNnoJOXKeHHs O TOM, B KaKUX MPOOMpKax HaXOoJATCS KHUCIOPOA M
BOJIOPOJI. DIIEKTPOJIN3 MIPEKPATUTE, KOTIa B TpoOUpKax HaOepETCst 0KoJio 6 MJI BOJOPO/Ia U 3 MJT KHCIIOPOa .

5.00paTuTe BHUMaHHE Ha pa3jinyHble 00BEMBI COOpaHHBIX ra3oB. IIpoOupkH MIOTHO 3aKpoiTe MpPOOKaMH MOA CIOEM 3JEKTpoiuTa. Tieromeit
JYYMHOW OTpeNeNnnuTe HaJIWndue KHCIOpOAa B MPOOHPKE, TOPSAIIeH JIydHHOW MOA0XKTUTE BOMOpoJ. IIpemiokuTe ydammMmcst 3aHECTH pe3ybTaThl
HaOIr0ieHui B TabIuILy. PesynpTaThl Ha0II0IEHUH

Howmep npoOupku O0béMm raza Hassanwue raza

Bv1600bi: OTpa3uTh, YTO MPOUCXOAUT C MOJIEKYJIAMHU CIIOKHBIX BEHIECTB B X0/1€ XMMUYECKOMN peaKIiH.

Koumponvhvie sonpocwi: 1. M0XHO 11 10 BHEITHEMY BUAY OTIMYUTH I'a3 BOJOPOJ OT ra3a kuciopozaa? 2 .Kakue yacTuIbl COXpaHSIOTCS B X0/1€
IIPOTEKAHUs PEAKIIMK Pa3I0KEeHHs BOJBI, a Kakue paspymarorca? 3 .Kak 1okas3aTe, 4TO B COCTaBE caxapa COAECPIKATCs aTOMBI yriiepoaa?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu cobupanuu ra3oB HCIONB3YIOT NPHOOPHIL, peACTaBlIeHHbIe Ha prucyHKe. C MOMOIIBIO, KAaKUX U3
YKa3aHHBIX IPHUOOPOB MOKHO cobupaTh Boopoa? OO0OCHYHTE CBOM OTBET, HCXO/S U3 CBOMCTB JaHHOTO rasa.

Puc. 7. IIpuGops! a1t cobupaHus ra3oB

(A) (B)

/ i (ﬂ
r— | = \ E_//E /
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JeMoHCTpaunoHHbIN 3kcnepuMeHT Ne 3. «3akoH coxpaHeHUsi Maccbl BelwecTB»

Teopernueckas yactb. [Ipu n3ydeHUN JaHHOHN TEMBbI 11eI1eco00pa3HO cO3aaTh MPOOIEMHYIO CUTYAIUIO, ISl pa3peIIeHHs

KOTOPOM ydaluecs: BbIIBUTAIOT TUIOTE3bl, TPeOYIOIIe SKCIIEPUMEHTATbHOM npoBepku. [Ipu obcykaeHNN MpeIoKEHHBIX BaApUAHTOB MPOBEPKU
BBIIBUHYTBIX THIIOTE3 BOCBMHKIIACCHUKH NMPCAJIararoT pasiIM4HbIC BAPHUAHTHI KOHCTPYKIIUU HpI/I60p0B, T.C. IPOABJIAOT TBOPUCCKYIO aKTHUBHOCTH, B
X0J1e KOTOPOH MPOUCXOAUT MEPEOCMBICTICHHE TPUOOPETaEMbIX 3HAHUH.

Ha ypoke ywammecs y3nator o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHUsS MAacCChl BEIIECTB,
bopMynUpPYIOT 3aKOH, MPUXOAST K BBIBOJY, YTO Macca BEIIECTB B XOJI€ PEaKUUM JOKHA OCTaBaThCS MOCTOAHHOW. JIOOMBIIMCH MOHMMAHUS
JAHHOTO TE3MCA, YUUTEIb JEMOHCTPUPYET IKCIIEPUMEHT .

HDaKTI/I‘-IGCKaH 9acCThb. HCJII) pa60TI)II OKCIICPUMCHTAJIbHO JOKa3aTh 3aKOH COXPAaHCHUA MACChI BEIICCTB .

Jononnumenvnoe 060pyoosanue’ BEChl TEXHOXUMHUECKUE WIIH MJIEKTPOHHBIE; CBeYa; Koi0a miuockogoHHas 250 Mir; JT0XKKa JUIsl CKUTAHUS BEIECTB.
Mamepuaﬂbl upeakmuebli CBCYa.

Texnuxa 6ezonacnocmu: BBIIOIHIATH TPEOOBAHUS MPU PabOTE C OTKPBITHIM IIAMEHEM.

Uncmpykyus k evinonnenuro: Ha pblYaXkHBIX WM DJIEKTPOHHBIX BECAX YpPABHOBEILIMBAETCS CBEYA, a 3aT€M YUMUTENb 3aKUraeT e€. Yyammecs
HaAOJII0JIAI0T, YTO B TeUeHUE ~]1 MHH paBHOBECHE BECOB HApYILIAETCs, Yalllka C ropsAlledl cBeuoil MOAHMMAETCS BBEpX. YUalluMcs 3aJal0Tcs
Bonpockl: «Kak MoxxHO 00bscHUTH Habmomaembiil dakt? Kak 3TOT (akT cormacyercs ¢ 3aKOHOM coXpaHeHHs macchl BemecTB?» OOcyxaeHue
JTAHHBIX BOIIPOCOB IIPUBOIUT YYAITUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MTPOBEIEH HEKOPPEKTHO, CIIETyeT U3MEHUTh KOHCTPYKITUIO TTprOOpa.
VYyurens 3apaHee JOKEH MOJATOTOBUTH KOJIOY JOCTATOYHO OOMIBIIOr0 00bEMA € XOPOILO MOJOTHAHHON MPOOKOi, B KOTOPYIO BCTABJIEHA JIOJKEUKA.
B noxeuke 3akpemisiercss cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcsi Ha Becax (puc. 8) . Korma
yyalecsi IpUXosT K BBIBO/Y, UTO OIBIT CIEAYET IPOBOAUTH B 3aKPHITOM NPUOOpE, YUUTETh AOCTAET BECHI € KOO0,
32)KUTAeT CBeuy, 3aKPEIUIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY U TJIOTHO 3aKphIBaeT. YYalinuecs BUIAT, YTO PAaBHOBECHE
BECOB HE HApYLIAeTCs B X0JI€ BCEro IKCIEPUMEHTA .

Puc. 8. [Tpubop mi1st teMoOHCTpaK 3aK0OHa COXPaHEHHSI MAaCChI BEIIECTB

BbiBOAbI:

B BbIBO/1aX HEOOXOAMMO OTPa3UTh TE3HC, YTO Macca BEUIECTB MPHU MPOTEKAaHUN XUMUUYECKON PEaKIIUN COXPAHSIETCS .

Konmponvnvie 6onpoco:

3ananus A5 pa3BUTHS (PYHKIMOHAIBHON rPaMOTHOCTH

1.I1pu ropenun ApoB ocTa&rcs 301a. Macca 305161 MEHbIIIE MacChl B3ATHIX JUIS COKUTaHUs ApoB. Kak MOXKHO 0OBSICHUTH 3TOT (aKT?

2. JInst IpUTOTOBIIEHHSI MSICHOTO OYIIbOHA TOBap B3s1 Kycok Msica Maccoit 1 kxr . Ilocie Bapku kycok msica cran Becutb 800 r . [Touemy macca
W3MEHWIACh?




TOUKA \!pocm

deMoHcTpaunoHHbIN 3KcnepuMmeHT Ne 4. «OnpeaeneHme coctaBa Bo3gyxa»

Teopernueckass yacte. Ilepen mpoBeeHHEM SKCIIEPUMEHTa yYaluMCs HEOO0XOAUMO OOBSICHUTH YCTPOHCTBO

npubopa, 4TO 03HAYAIOT JIeleHus. Takxke He0OX0IMMO YOeIUThCS, UTO MPoOKa MprOopa repMETHYHO 3aKPBIBAET COCY/I.

[pakruyeckas yacth. Llenb paboThI: SKCIEPUMEHTAIEHO ONPEAETUTH 00BEMHYIO JIOTI0 KUCIOPO/Ia B BO3IYXE .

HononnumenvHoe obopyoosanue: pruOOp Ui ONpeeNieHUs: COCTaBa BO3AyXa, IITATUB, CIUPTOBKA, CTEKJISIHHAS [1aJI0YKa, JIyYlHa, CTAaKaH C BOJIOM.
Mamepuanvt u peaxmuewl. KpacHbIii Gpocdop.

Texnuxa 6ez3onacnocmu’: C 0CTOPOKHOCTBHIO 00paIaThes ¢ ropsamumM hocdopom.

Huempyxyus x 6olnonenuio:

1 .Kpucrammu3arop HanoJ0OBHHY 3aIoJIHUTE BO10M. Ha moBepxHOCTH BOBI moMecTUTe hapdhopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro ¢gocdopa.
2.00paTtuTe BHUMaHHE Ha HEOOXOIMMOE YCIIOBHE DKCIEPUMEHTa — BIaXHBIN (hocdop mcnonp3oBath HeNb3si! Dochopa MTOMKHO OBITH B3SATO
OoJbIie, yeM TpeOyeTcs JUIsl CBSI3bIBAHMSI BCETO KUCIOPOAa, HAXOSIIET0Cs B COCY/IE.

3.0tkpoiiTe MpoOKy MpUOOpa U MOMECTUTE KOJOKOJ B KPHCTALIM3ATOP ¢ BOAOH. Ilorpy3ure KOJOKOJ B BOAY HACTOJIBKO, YTOOBI YPOBEHb BOJIBI
COBMaJiaji C HIXKHUM JIelieHneM KoJiokona. [Ipu sTom HIKHUN Kpall KOJIOKOJa He TOJDKEH JOXOIUTh A0 JHA KpucTaminizaropa . g 3Toro Koiokom
3aKpenuTe B IITATHBE WM IOMECTHTE Ha JTHO KPUCTAIUIM3ATOPA JABE CTCKJISIHHBIC TIAJIOUKH .

4.CuipHO pa3orpeB KOHEIl CTEKISIHHOW Majoykd, OIMycTHTe e€ B Kojokonl u momoxrure Qochop. Kak tonpko ¢ochop 3aropencs, ObICTpo
U3BJICKUTE IMAJIOYKy W 3aKPOWTE KOJOKON MpoOKoil. Koyiokon 3amomHSeTcsl TYCTBIM O€lbIM JIBIMOM, COCTOSIIMM U3 YacTHYeK (ocPOpHOTro
aHTUApUIA.

5.1lpu ropennn ¢ochopa 00BEM BO3IyXa BHYTPH KOJIOKOJIA BHAYale OT HArpeBaHWs HEMHOTO YBEJIWYHBAETCS, @ YPOBEHb BOIBI B KOJOKOJIE
noHmxaercs . [lo Mepe pacxomoBaHMs KUCIIOpoJa IUIaMs MOCTeneHHOo racHer. benbiit ¢ocdopHblit anruapua pactBopserca B Boae . Cocyn
OXJIAXK/TAeTCsI, Ta3 B KOJIOKOJIE TIOCTETICHHO YMEHBIAeTcsl B 00bEME . YPOBEHD BOJBI B KOJIOKOJIE TIOBBIMIAETCS . B KpucTaum3arop AoieiTe BOAbI B
TakoM 00beMe, YTOOBI BHYTPU U CHAPYKU KOJIOKOJIA YPOBHU ObUIH OJIMHAKOBHI M COBIA/IATU CO BTOPHIM JIEJICHUEM KOJIOKOJA.

6 . OTkpoliTe MPUOOP U MPH MOMOIIN TOPSIIEH TYIHHBI YOSIUTECh B TOM, YTO OCTABIIUICS B KOJOKOJIE T'a3 HE TOICPKUBACT TOPCHUSI.

PesynbTarel HaOIIOACHMIA

Yucno nenenuit B mpudope, Yucno nenenuit B mpudope,
3aIl0JIHEHHBIX BO31yXOM (/10 3aIl0JIHEHHBIX ra3zamu (Iociie Kakoii ra3 npopearuposan?
MPOBEJICHUS PEAKIIIH) MPOBEJICHUS PEAKIIVH)
BbiBoAbl:

B BBIBOAxX yKa3aTh cojiepikaHue KMCI0poa B Bo3ayxe (B %).

KonTtponsusie Bonpocs!: 1.Kakoii ra3z pacxonyercs npu cxxuranuu pocdopa B Bozayxe? 2.Kakoit 00bEM kuciaopoaa B Bo3ayxe? CKOIBKO 3TO
coctaBisieT B iporienTax? 3.Ilouemy st mpoBeIeHHs IKCIIepuMenTa 0epyT u30bIToK docdopa?

4.Kakoii ra3 ocrancs B KoJoKoue nocie cropanust pocdopa? 5.3amanus 1 noarorosku k A, BITP

VYkaxure, B KaKyto I'pyIIly BXOJAT BEIIECTBA, 3arPA3HAIOLINE BO3AYX:

1.BOJSIHOM Map, YTAEKUCIBIN ra3; 2.CepHUCTBIN ra3, OKCUbI a30Ta; 3. KUCIOPO, a30T; 4.TeNui, KUCIOPO



TOUKA \\' POCTA

9 kiacc

JdemoHcTpaunoHHbIH dIKcepuMeHT Ne 1. «TemnoBoii 3¢ dekT pacTBOpeHHs BellleCTB B BOJI€»
Teopernueckas yacth. PacTBopeHue BelIECTB MpPEACTaBIseT COO0O0M ClloKHOE (DU3MKO-XUMHUYECKOE SIBIICHHE, 3aBHCSIIEE OT IPUPOJIBI
PacTBOPEHHOTO BEIIECTBA M PACTBOPUTES, OT TEMIEPATyPhl U KOHIICHTPALUU 00Pa3yIOIIErocsi pacTBoOpa.

[Ipu pacTBOpeHHH KPHUCTAUNIMYECKUX BEIIECTB B BOJE IMPOUCXOIAT TPU OCHOBHBIX Iporecca. 1.PaspyiieHne KpucCTalIM4ecKOd perméTrku
pacTBOPSEMOro BEIIECTBAa — SHAOTEPMUYECKUI MPOLIECC.

2.l'upparauus, T.e. B3auMO/IeHCTBHE YacTUIl (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOT0 BEIIECTBA C MOJIEKYJIaMHU BOJBI — 3K30TEPMUYECKHI TpoIiece .
3.IlepeHOC THUAPATHPOBAHHBIX YaCTHIl OT TPAaHUIBI KPHCTALI-pAcTBOpP B 0OmIMiA 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOXKAACTCS HU
BbIJICJICHHEM, HU TIOTJIOMICHUEM TETUIOTHI.

B 3aBucuMocTH OT TOTO, TEIUIOBOM 3PPEKT KaKoro W3 JABYX MPOIECCOB (pa3pylIeHHE KPUCTAUIA WM THApATAIlUs YacTUIl) Tpeobdiamaaer, o0mui
TEII0BOM 3(PPEKT pacTBOPEHUS MOKET OBITh BEIMUYUHON MOJIOKUTEIHLHON WM OTPULIATEIBHOM.

[pakTuyeckas 9actb. [{enb pabomul. ONPEACTUTH TETIOBOH 3(h(HEKT pacCTBOPEHHUSI CEPHON KUCIIOTHI, THAPOKCHIA HATPHUS U HUTPATa aMMOHHS .
Ilepeuens oamuukos yughposoii 1abopamopuy’. NaTIUK TEMIIEPATYPbI TNIATUHOBBIN .

Hononnumenvnoe ob6opyoosanue’ crakad Ha 150 M1 — 3 mT.; CTEKIIHHAS MMAlI0YKa; MPOMBIBAJIKA; MEPHAs MPOOHUPKA; IMaTeIh — 2 T .
Mamepuanvt u peakmuebwi: cepHast Kuciorta (KOHII .); THIPOKCH] HATPUS KPUCTAIUTMICCKUI; HUTPAT aMMOHUS .

Texnuxa Oezonacnocmu: 1.CepHas KHCIOTa W THUAPOKCHI HATPHUS SIBISIFOTCS AarpeCCHBHBIMH BemlecTBamMu. HeoOXommmMo ocTeperaThest HX
MOMaJlaHusl Ha KOXKy U ofexnay. 2.bepeur rmaza! 3.HeoOxoaumo MOMHUTH MpaBHIO pa3BeaeHus kucioT. 4.Ha pabodeMm mecte NOMKHBI OBITH
HeHTpanu3yromue cpeactsa: 2%-Hble paCTBOPHI THAPOKapOOHATA HATPHS M YKCYCHON KHUCIIOTHI.

Hucmpyrkyus Kk 8bIn0IHEHUIO:

1.B mepBwiii ctakan HasrelTe 50 Mt Bogpl. 2.C MOMONIBIO JaTYUKA ONPEACTUTE €€ TeMIIeparypy.

3.01meppTe 10 MI KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI U MEAJIEHHO, IPU MIEPEeMEIINBAaHUN PACTBOPA CTEKISHHOW MATOYKOW BIUBANUTE CEPHYIO
kucinoTy. OOpaTuTe BHUMaHHE Ha TOPSIOK CMEIIMBAHUS BOJBI M cepHOH kucnoThl! CiemuTe 3a M3MEHEHHEM TEMIIEpaTyphl TPU PAaCTBOPSHUU
kucnoTel. Hanbomnee BrICOKOE MOKa3aHUE TEMIIEpATyphl 3aHecuTe B TabmuIly. JlaTyuk THIaTeabHO MPOMOMTE BOIOM.

4.Bo BTOpO# cTakaH IMOMECTHUTE OKOJO 8 T TBEPAOTO MOPOIIKA THAPOKCHIA HaTpus u BieWre 50 mur Bomsl. OmMycTUTE JAaTYUK TEMIIEPaTyphl H
nepemMeniaiite pactBop. OTMeTbTe caMoe BHICOKOE 3HaYeHHE TeMIepaTyphl. TIIaTeTsHO MPOMONTE TaTYUK BOJIOM.

5.B Tpetuii cTakaH HachIbTE 15 T METKOKPUCTAIUTMUECKOTO HUTpaTa aMMoHus U nipuwiente 50 M1 Boael. OMycTUTe JaTYMK TEMIIEpaTyphl U OBICTPO
nepemeniaiite pactBop. Hanbosnee HU3K0oe 3HAYCHNUE TEMITEPATYPHI 3aHECHTE B TAOIHUILY.

PesynpTarel n3mMepeHunil/Ha0o 1eH i

Hccnenyemas cucrema JlucTr/UTMpOBaHHAast BOJIA Boga + H2SO4 Boxa + NaOH Boga + NHsNO3

Temmneparypa, °C
Bbvi600wbi1:
OTtpa3uthb, kKakoi TemnoBoi 3¢ ekt mpeodiiajaeT Mpu pacTBOPEHUH B BOJE CEPHON KUCIOThI, HUTPAaTa aMMOHUS, TUIPOKCH]IA HATPHSL.
Konmponvnvie éonpoco:
1.00BsAcHUTE, TOYEMY IIPU PACTBOPEHHUH OJIHUX BEILECTB B BOJIE BBIAEISAETCA TEIJIOTA, IPYTUX — MOIJIOLIAETCS.

2 Ilpennomnoxure TEMI0BOM 3 PeKT mporecca pacTBOPEHUS B BOAE THIPOKCHIA KaJHS.




TOUKA \‘POCTA
MpakTnyeckas pa6ota Ne 1. dneKTponnUTbl N HEIANEKTPOSIUTDI \

Teopernueckas yacte. [Ipu pacTBOpeHHH B BOJE MOHHBIX COCIMHEHHI IMOJISPHBIC MOJICKYIIBI BOJIBI OKPYKAIOT (COJIBBATHPYIOT) 3apsHKEHHBIC HOHBI,
NEPEeBOJsl X B PacTBOpP. MOJEKYJSpPHBIE COSAMHCHHS COJIbBATHPYIOTCS, HO HE pAacCMaJaroTcsl Ha WOHBI . B TmepBOM ciiydae pacTBOp IMPOBOIUT
ANEKTPUUECKUI TOK, BO BTOPOM HET .

Onpenenuth MPUHAMIC)KHOCTh BEIIECTBA WM PACTBOPA BEIIECTBA K AJICKTPOJIUTAM MOXKHO IMPU TOMOIIM M3MEPEHUsS IJIEKTPOnpoBoaHOCTH. Ecim
AJIEKTPOIIPOBOTHOCTh BEIIMKA, TO HCCICAYyEeMbId OOBEKT — AJIEKTPOJHMT. Eciam 3HadeHHe 31eKTpomnpoBogHOCTH MeHbiie 20 MkCm/cM, TO 3TO
HEDJICKTPOJIUT .

[IpakTUyeckas 4acTs.

Llenv pabomul. oNpeACTUTh TPUHAIIICIKHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEIIECTB K 3JICKTPOJIUTAM U HEIIICKTPOIUTAM .

Ilepeuenv damuukos yugposoil rabopamopuu: KaTYMK JIEKTPOIPOBOIHOCTH . JlomomHuTenbHOe 00OpymoBaHME: cTakaHbl Ha 50 M, IITaTUB C
32KMMOM; TIPOMBIBAJIKAa . MaTepuaiabl U PEaKTUBHI: JUCTUUTMPOBAHHAS BOJA; 10 20 MII STHJIOBOTO CIMpTa, OCH3MHA, KEpOCHHA; 5%-HOTO pacTBopa
caxapo3sl, pactBopa ciupTa (1:1), 5%-Horo pacTBopa xiopuaa HaTpusi; 5%-HOTO pacTBOpa XJIOPOBOAOPOaa; 5%-HOTO pacTBOpa TMAPOKCUIA HATPUS,
noBapeHHast coJib (TBEpAas), caxap (TBEPBI) .

Texnuxa bezonacnocmu. Ilpu paboTe ¢ TOPIOYNMH KUIKOCTAMH (CIIUPT, OCH3MH, KEPOCHH) BOIM3U HE IOJDKHO OBITh OTKPHITOT'O OTHSL.

Hucmpyxkyus K 8bIn0IHEHUIO:

1.B cTakan moMecTHTe MOBAPEHHYIO COJIb M OIYCTUTE B CTAKaH JATYUK JICKTPOIPOBOAHOCTH . [IpOBOUT JTU COJIb SNEKTPUUYCCKUN TOK?
2.Ananoru4Hble AEHCTBUS MPOBEAUTE C caxapo3oil . 3 . B crakan HaneliTe 20 MJI HCCIIElyeMOT0 pacTBopa.

4.0mycTUTe B HETO JATYUK DJIEKTPOIPOBOIHOCTH, 3aKPEIUIEHHBIN B Janke mrTatuBa. HabmionaiiTe 3a M3MEHEHHEM 3HAU€HUS AJIEKTPOMPOBOIHOCTH.
Kora mokaszaHus qaTdvka nmepecTanyT U3MEHSITHCS, 3alUIIUTE ero 3HAaYCHUE B TAOJHITY .

5.00parute BHMMaHue! JlaTuMk TOCIEe KaXKIOTO OIbITa THIATENHFHO MPOMBIBAETCS BOAOH. 6.3aTeM JAaTYUK OMYCTUTE B CIEAYIOIIUNA PacTBOp .

AHaJOrMYHbIe TEHCTBUS NPOJAEIaiTe CO BCEMH paCTBOPaMHU. Pesynbprarel namMepenuit

Ne onbiTa | HazBanue BerecTBa, pacTBopa | 3HaYeHHE 3IEKTPONPOBOAHOCTH, MKCM/cM DNEKTPOIUT WU HEAIEKTPOJIUT
1
2

Konmponvnvie éonpoco:

1.0O6pamatoT BHUMaHKUE, YTO HU JTUCTHIIIMPOBAaHHAs BOJAa, HU TBEPAAs COJIb HE IPOBOJST 3JIEKTPUUECKOTr0 TOKa. TemM He MeHee pacTBOp COJIM B BOJIE
HPOBOJUT IEKTPUYECKUNA TOK. ITO 3HAUUT, UTO B PACTBOPE OTKY/AA-TO MOSBISIOTCA MOABIKHBIE 3apsibl. [loa 3To HaOIr01eHNe BBOJAT ONpeEIeIeHne
3JIEKTPOJINTA U MEXAHU3M DJIEKTPOJIUTHYECKON JTUCCOIUALINN.

2 . Beerna nm BOAHBIE pacTBOPHI BEIMIECTB MPOBOJAT JIEKTpUUECKU TOK? He Bcerga, T.e. HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB IPHU PACTBOPEHHUH .
OTO0 — BelIeCcTBa ¢ MOJIEKYJISIPHOM KpUCTaNINYECKO peméTkoi.  3.3amanus aisa noarorosku k ['MA, BIIP

A) K xopo1io pacTBOpUMBIM 3JEKTPOIUTAM OTHOCSTCS:

1.runpokcun 6apus; 2.gocdar marnus; 3.cynspun meau(ll); 4.xkapOoHaT KaabIHSL.

b) DnexkTpuueckuii TOK MPOBOAMT:

1.pacTBOp 3TUIIOBOTO CIMPTA; 2.pacTBOP INIMLIEPHHA; 3.pacTBOP INIIOKO3bI; 4.pacTBOP MAPOKCUA KAJIbIIHSL.

NNaGopaTtopHbin onbIT Ne 1. «BnusHue pactBopuTensa Ha aguccouunauuio»



TOUKA \!pocm

Teopernyeckas yacTtb. Bo MHOrMX XJIOpUIax MEPEXOAHBIX METAIOB CBA3M MMEIOT B 3HAUMTEIBHOM MEpPE KOBAJICHTHBIM Xapaktep . MamonoispHble
pacTBOpUTENU (CIUPT WM alleTOH) COJBBAaTUPYIOT MOJEKylbl nenukoM. [Ipu 1noGaBneHMM BOJBI OHA COJIbBATUPYET HMOHBI, BbI3bIBAs
JIEKTPOJINTUYECKYIO Juccolnanuto . [[BeT pacTBopa ipyu 3TOM U3MEHSETCS, a 3JIEKTPOIIPOBOAHOCT PE3KO BO3PACTAET .

pakruyeckas yactb. Lleap paboThl: chopMUpoBaTh MPEICTABICHUE O POJIA PACTBOPHUTENS B DJICKTPOIUTHIECKOMN TUCCOLMAIINY.

Ilepeuenv oamuuxos yugpoeoii 1abopamopuu’. ATIUK SJIEKTPOIPOBOTHOCTH .

Hononnumenvroe 0b6opydosanue. 1Ba BBICOKMX XUMU4eckux crakaHa (50 mu); CTeKIIsIHHAS MaIovKa.

Mamepuanet u peaxmueswvr. CUCI2 6e3BoHBIH (MMeeT KOpUUHEBBIH LBeT . [loyyyaroT, HarpeBast KpUCTAUIOTUAPAT B YaIlIKe JJIs BHINAPUBAHUS . XPAHAIT
B IUIOTHO 3aKPBITOM COCY/I€E); alleTOH WJIU CIUPT .

Texnuxa 6ezonacnocmu: 1 . CnupT U aneroH — roprouue BemecTa. He ncnonb3oBarh oTkpbITOoe IuiaMs. CrienuanbHble MEphbl O€30MACHOCTH IIPU
paboTe ¢ roprounMu KuIKocTsiMu. M30erath nonajganus coiiei MeIu Ha KOXKY U OACKIY, TaK KaK OHU SJIOBUTHI.

2 . [Ipu nomaganuy CMBITh XOJOAHOM BOAOH 0€3 MbLIa.

HUncmpykyus Kk 8binoineHuro:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u nanetite ~25 M cipTa WM aneToHa .

2.PacTBOpUTE BEIIECTBO, NEPEMEIINBAs COJNEPKUMOE CTaKaHA CTEKJISHHON Nalo4ykod. Eciiv pacTBOPUTH COJIb MOJHOCTBbEO HE YHAETCs, aKKypaTHO
CJIEMTE MOJyYEHHBIN PACTBOP B APYIOM CTAaKaH.

3.Ilorpy3uTte B pacTBOp LIYI AATYMKA SJIEKTPOIPOBOJHOCTH U U3MEPHTE SJIEKTPOIPOBOJHOCTD .

4.0O0paruTe BHUMaHKE Ha [[BET pacTBopa. [Ipuieiite k pactBopy 25 mit Bosl. [lepemenaiite, oOparute BHUMaHUE HAa H3MEHEHUE OKPACKH.

5.M3mMeppTe 371€KTPOIIPOBOAHOCTD NOJYYEHHOTO pacTBoOpa .

Pesynbrarsl uzmMepenuii/HabmoieHui

Bemecto DNEeKTPONPOBOTHOCTH B CIIUPTE (AIIETOHE) DIEeKTPOIPOBOTHOCTH MOCTIE T0OABICHUS BOIBI

Xnopun meau (1)

Bv1600bi: OTpa3uTh BIUSIHUE PACTBOPUTENS HA AIEKTPONPOBOJIHOCTH COJIH.
Konmponvnvie 6onpocwi: 1.0 4éM CBUIETENBCTBYET POCT 3JIEKTPONPOBOJHOCTH COJIM NPU J00aBIeHUH Boibl? 2 . [Touemy u3MeHsieTcs BT pacTBopa?
3 . Kak BnusieT npupojia pacCTBOPUTEIIS Ha AJIEKTPOJIMTUYECKYIO TUCCOLUALINIO?

Na6opatopHbin onbIT N2 2. «CunbHbIe N cnabble 3NMeKTPONUTbLI»

Teopernueckast 4acTb. DJIEKTPOIUTAMU Ha3bIBAIOTCS BEIIECTBA, PACIAJAIONIMECs HAa MOHBI BCIEJICTBUE AIEKTPOIUTUYECKOMN

JUCCOITMAIIMU. PacTBOpPBI 3JEKTPOJIUTOB SBISIOTCS MPOBOJHUKAMH BTOPOTO pOJAA, TaK KaK MPOBOMAT AJIEKTPUYECKUN TOK 3a CU€T HWOHOB. [lo
CIIOCOOHOCTH K DJIEKTPOTUTHYECKON TUCCOIMAIIUHU AJIEKTPOJIUTHI YCIOBHO PA3eiisiOT Ha CHIIbHBIE M cia0Oble. CHIIbHBIE DIIEKTPOIUTHI MPAKTUYECKH
MOJTHOCTBIO TUCCOITMUPOBAHBI HA HOHBI B pa30aBICHHBIX pacTBopax . K HUM OTHOCSATCS MHOTHE HEOPTAHHYECKUE COJIM, HEKOTOPHIE KUCIOTHI U IIET0YN
. Crabple 371eKTpO- JIUTHI JIMIIb YACTUYHO TUCCOIMUPOBAHBI Ha MOHBI, KOTOPHIE HAXOMATCS B TMHAMHUYECKOM PAaBHOBECHH C HEIUCCOIMUPOBAHHBIMHU
MoJiekynamu . K ciiaGpiM 371eKTpoIuTaM OTHOCSTCSI MHOTHE OpraHU4eCKHe KHCIOThI 1 OCHOBAHHUS .

[IpakTudeckas 4actb. [Jens pabomul: ONPENENNUTh, SBISIOTCS U BBIAAHHBIE BEUIECTBA CHJIBHBIMU WU CIAOBIMHU DJIEKTPOJIMTAMH HAa OCHOBAHUU
U3MEPEHUS SJIEKTPOIIPOBOAHOCTH X PACTBOPOB .

Ilepeuenv oamuuxos yugpoeoii 1abopamopuu. JATIUK SJIEKTPOIIPOBOJIHOCTH .

Jlononnumenvroe 0bopyoosanue. TP XUMUUECKUX cTakaHa (25—>50 muT), mpoMBIBaJIKa ¢ JUCTHUILUIMPOBAHHOMN BOJIOH .

Mamepuanwt u peaxmusoi: 10 %-Hbie pacTBOPHI CONSHOM, a30THOW M YKCYCHOW KHCIIOT (KeTaTeNbHO B KanelbHUIaX ); (GUIbTpOBAIbHAS Oymara .




TOUKA \' POCTA
Texnuxa 6ezonacnocmu: CoboaiiTe Mepbl 0€30MACHOCTH MPHU padOTe C KUCIOTAMH U MICTIOYAMHU. \

Huempyxyus x gelnonenuio:
1.B Tpu crakana HanelTe 1o 25—>50 M1 JUCTUIIMPOBAHHON BOJIBI.
2.B nepBrlii cTakad 106aBbTe 1 KA yKCYCHOM KHUCIIOTHI, BO BTOPOM — COJISTHOM, B TPETHM — a30THOM.
3.U3MepbTe 3IeKTPOIPOBOJHOCTD KaXKA0TO PACTBOPA, BHITHPAs LIYyT (PHIBTPOBAIBHON OyMaroi mocjue Kaxaoro M3MEpPEeHus .
Pe3ynbTaThl N13MEpeHUM

No ipoObl  [3HaueHue 3neKTpornpoBogHOCTH, MKCM/cM  |Ha3BaHue BBIJAHHOTO BEIIECTBA

1
2
3

Bwv1600v1: OTpazute npruHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpouTaM. KOHTpOIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp COISTHOM KHCIOTHI JIyUIlle TPOBOAUT NEKTPUUECKUIN TOK MO CPABHEHHIO C PACTBOPOM YKCYCHOM KUCIOTHI?
2.K KakuM 3JIEKTPOJIUTAaM OTHOCUTCS PACTBOP a30THOU KUCIOTHI? 3 . 3amanue s noaroroBku k ['MA, BITP

q)OpMyHBI TOJIBKO CHa6BIX QJICKTPOJUTOB IIPEACTABJICHBI B pﬂﬂy:
1.Ca(OH)2, H2S, H2SOs4  2.H2CO3, NH3-H20, H,S 3. KOH, KNOs, HCI  4.ZnSO4, MgCl,, HBr

HdeMoHcTpauuoHHbIN onbIT N2 2. «M3yyeHne BNUsIHUA pasnnyHbIX )akKTOPOB HA CKOPOCTb peakuum»

Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(UKALMU TpUOOpa JUIs U3yYeHHUs XUMHUYECKUX peakiuil. B oHONH KOHCTpYKIMHU pojb peakropa
BBINOJIHAET 00bIYHASI TPOOUPKA, B IpYroi, 6ojee COBpeMEeHHOH, — cocya JlanaonbTa.

OpnHako TeXHHMKA IEMOHCTPAIlMU IKCIEPUMEHTA OCTAaETCsl OAMHAKOBOW. MeHsieTcst TUIIb MOPSI0K CMEIIMBaHuUs pearupyronux semects. CHavazna B
IpOOUPKY-PEAKTOp 3aIMBACTCS PACTBOP KUCIIOTHI, @ B HETO MOMEIIAETCs TBEPI0€ BELIECTBO (LIUHK, MPaMop).

[pakTuyeckas yacTb. [{eap paboTh: U3yUUTh BIUSHUE PAa3IUYHbIX (PAKTOPOB HAa CKOPOCTh XUMUUECKON pEeaKLnu.

Ilepeuens damuukos yugposou 1abopamopuu’. TATYUK TEMIIEPATYPHI INIATHHOBBIH.

Jlonoanumenvhoe 060pyodosanue. IPUOOP IS U3yUEHUST CKOPOCTH XMMHUYECKUX PEAKIIH; dJIEKTPUYECKas IUTUTKA; CTakaH XuMudeckuit Ha 250 M,
IIMaTelb; KPUCTAIIN3ATOP Ui IPpOMbIBaHMs cocyoB Jlannonsra; npodupku I[1X-21 (3wt .) .

Mamepuanet u peaxmueot. comnsinas kuciota (4%-ubiit); consiaas kuciaota (10%-Hblit); KyCOYKH MpaMopa; OPOIIOK MpaMopa; yKcycHas kucioTa (6%-
HBII); IUHK; IepoKcul Boopoaa (3%-nerit); nuokcua mapranua (IV) .

Texnuxa 6ezonacnocmu: Co0nroAaTh IpaBuiia padoThl ¢ KUCIOTaMU M HarpeBaTEIbHBIMU 3JIEKTPUUYECKUMHU MTPHOO0- pamH .

Huempykyus k 8binoninenuro:

Onvim 1.Bausitaue mpuposl pearupyronux BEMIECTB Ha CKOPOCTh XMMHUYECKOW peakiiuu

B onno xoneno cocyna Jlanmonsra Haneiite 3 mut 1 M pacTBop yKCycHOM KHCHOTHI (EI6%-HBIH pacTBOp), B APYroe KOJEHO MOMECTUTE 2—3 TpaHyIIbl
uHKa. Bo Bropoit cocyn Jlan- nonpra Hanedte 3 mu 1 M consHol kucnotsl (214%-Hblii), B Ipyroe KojieHo — 2—3 rpanyisl HUHKA . [IprcoeannuTe
cocynel JIaH07bTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume e6Humanue! OIHOBpEMEHHO TiepeleiiTe KUCIOTHI B cocynax Jlawmombra K rpanynam IuHKa. CpaBHUTE YPOBHH JKMIKOCTU B
MaHOMETPHYECKUX TPyOKax. VYuyamuecs nenarT BbIBOJ O pa3HOU CKOPOCTH XUMHUUYECKUX PEAKLIUM .



Onvim 2. BnusiHue KOHIEHTPAIUK PEearupyroIuX BEIIECTB Ha CKOPOCTh XMMUYECKON peaKkiuu

B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HOU CONSTHOM KUCIOTHI, B JPYroe KOJEHO moMectute 2—3 rpaHyiibl HMHKA . Bo BTOpoi cocyn
Jlannonbra Haneiite 3 M 10%-HOM CONSHOM KHUCIOTBL, B Apyroe KojieHO — 2—3 rpanyiabl nuHka. [Ipucoenunure cocynel JlangonsTa K
MaHOMETPUYECKUM TpyOKaM.

OOpatute BHMMaHHMe! OIHOBPEMEHHO IepeneilTe KUCIOThl B cocyaax Jlanmonpra K rpaHyinaM HuHKA. CpaBHMTE YPOBHM JKHUJAKOCTU B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs Ae1ar0T BBIBOJ O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKIMH.

Onvim 3. BnusiHue TeMrepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKOH peakiuu

B onHo koneno cocyna Jlangonera Hanmedte 3 Ma 10 % consiHOM KHMCIIOTBI, B APYroe KOJICHO MOMECTUTE 2—3 rpaHysbl IUHKA . Bo BTOpoii cocyn
Jlanponbra Hanedte 3 mu 10%-HOM coms- HOW KHUCIOTHI, HarpeTod Ha BoAsHOM Oane no 50 °C, B nmpyroe KojeHO — 2—3 TpaHyibl IMHKA.
[Tpucoenuuure cocysl JIana01bTa K MAHOMETPHUUECKUM TPYOKaM.

OOpatute BHUMaHue! OJHOBpEMEHHO MepeneiTe KuUcIoThl B cocynax Jlanmonbra K TpaHynam LHMHKA. CpaBHUTE YPOBHU JKHJIKOCTH B
MaHOMETPUYECKUX TPYyOKax. VYuyamuecs 1e1ai0T BbIBOJ] O pa3HOM CKOPOCTU XUMHUUECKUX PEAKIIUH .

Onvim Ne 4. BiiusiHME IOBEPXHOCTU COIIPUKOCHOBEHUS PEarupyrolIX BEIIECTB HA CKOPOCTh XUMUYECKON peakluu

B oano koneno cocyna Jlannonsra HaneiTe 3 M 4%-HOW COJITHOM KUCIIOTHI, B Ipyroe KOJIEHO momMectuTe 1 r MpaMopa, B3ATOro B Bujae Kycouka. Bo
BTOpOil cocya Jlannonbera Haneire 3 mit 4%-HOU CONMSHON KUCIOTHI, B Jpyroe KojaeHo — 1 r nopomika Mpamopa. Ilpucoenunure cocyasl JlangonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OIHOBPEMEHHO IepeselTe KHUCIOTHl B cocynax Jlanponebra Kk Mpamopy uLuHKa. CpaBHUTE YpPOBHM JKUAKOCTU B
MaHOMETPUYECKUX TPyOKax. VYyamuecs 1enaroT BbIBOJ O Pa3HONW CKOPOCTH XUMUYECKUX PEAKIHI.

Onwvim 5. BnusiHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu

B crakan ¢ Bonoii, Harpetoit 10 50 °C, momectuTe 2 1€MOHCTpAIMOHHBIE TPoOUpKH ¢ 2 M 3% -HOTO pacTBOpa MepoKcHuaa Bojopoaa. Briaepkuparot
npoOMpPKH B BOJAE OKOJIO 2 MUH. M3Biekute nmpoOUMpKU U3 BOJASHOM OaHM M MPOJAEMOHCTPUPYWUTE ydalIUMCs pe3yjbTaT — HAa CTEHKAaX MPOOUpPKH
NOSIBUJIMCH Iy3BIPbKHU Ta3za Kuciopojaa. B oqHy u3 mpoOupok BHecHTe Ha KOHYMKe mmareis auokcuj mapranua (IV) . HaGmromaror sHeprudHoe
BbIJIEJICHHE KHCIOPO/a.

Konmponvnvie 6onpocwi: 1.0T Kakux (GakTOpOB 3aBHUCUT CKOPOCTb XHMMHYecKoil peakuuu? 2.Ilouemy pasinoxkeHHe MepoKcHia BOJOpoJa B
IPUCYTCTBUM nokcuaa Mapranua (IV) cuauana uaér ouenb ObICTpO, a 3aTEM 3amMeseTcs?

3.3amanus 11 pa3BUTUS (PYHKIIMOHAIBHOM IPAMOTHOCTH:

B Tpu oguHakoBble MPOOMPKU YYEHUKH HAJIWIU O 5 MJI pacTBOpa COJISTHOM KHMCIIOTHI OJUHAKOBOW KOHIEHTpaluu. B mepByro nMpoOUpKy MONOKMIN
CTPYXKKHU >KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbIO — CTPYKKH HEHU3BECTHOT'O CBETJIOTO SPKO OJIECTSILEro
Metanna. Haubonee MHTEHCHBHO BBIIETICHHE Ta3a HAONIONATH B TpeTheil MpoOMpPKe ¢ HEM3BeCTHBIM MeTamioMm. BoC
BTOpOH NMPOOHMpPKE ¢ IMHKOM MHTEHCHUBHOCTH BBIJICJIEHUS Ta3a OblUla MEHbIE, 4YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHSI ra3a Obljla HAaMMEHbIIEH. B
a)/leiicTBue Kkakoro QaxTopa, BIHSIIOIIEr0 Ha CKOPOCTh peakiuu, Habmonanu ydvammecs? 0) Kakoit meramn mor
HaXOJUTHCS B TPETheH nMpoOupke? 3anuinTe Ha3BaHue MeTalla.

4.Ha rpaduke mpeacraBieHa 3aBHUCUMOCTh KOHIIGHTPALIMM HCXOJHBIX BEUIECTB M MPOIYKTOB PEAKIMH OT BPEMEHHU
INPOTEKaHUs PEaKLUU:

Puc. 20. I'paduk 3aBUCHMOCTH KOHILIEHTPAIIMM MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIMM OT BPEMEHHU MPOTEKAHUS A

A

peakuuu
Onpenenure, kKakasi KpUBasi ONUCHIBAET U3MEHEHUE KOHIIEHTPALIMN UCXOAHBIX BEUIECTB, a KaKasi — MPOJYKTOB PEAKIIUH .

Ty
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Y4eOHO-MeTOANYECKOE O0ecTIeyeHne NMPOrpaMMbl

Mertoauka 00yueHHs 110 IPOrpaMMe COCTOUT U3 COYETAaHUs JICKIIUOHHOTO U3JI0KEHUS
TEOPETUYECKOr0 MaTepHalla ¢ HarIsAIHbIM II0Ka30M MIUTIOCTPUPYIOILErO0 MaTeprasa U IIpUeMoB
peleHust MpakTUYecKuX 3aaa4d. O0ydaronuecs 3aKpeIuIfioT NOIyYeHHbIe 3HaHUS ITyTeM
CaMOCTOSITEITLHOTO BBIITOJHEHHSI TPAKTUYECKUX padoT. Jist pa3BUTHSI TBOPUECKOTO MBIIIICHHSI
Y HaBBIKOB aHAJUTHYECKOM EATENbHOCTH MEe1aror MpoBOIUT 3aHATHUS 110 IPE3CHTALNN
TBOPUYECKUX U NMPAKTUYECKUX PabOT, MO3rOBbIE IITYPMbl, HHTEIJIEKTYaJIbHbIE UTPBHI.

MaTepHaJIbHO'TeXHI/I‘{eCKOG odecneuyeHue MporpaMmmal

Opranu3alioOHHbIE YCIOBHSI, TO3BOJISIIOIINE PEATTU30BATh COJAEPKAHUE IOMOTHUTEIbHOM
obpa3oBaTenbHOU porpaMmsel «Havano skcepuMeHTaIbHONM XUMHUM MIPEAIOaraloT HaJIuuue
o0opynoBaHus 1ieHTpa «Touka pocTay:

Ob6opynoBanue 1enTpa «Touka pocta»

e udpoBas 1abopaTopusi 1Mo XUMHH;

® KOMIUIEKT OCY bl U 000PYA0BaHUS [Tl YUCHUUYECKUX OIBITOB;

® KOMIUIEKT KOJUIEKIIMU AEMOHCTPALIMOHHBIN (10 pa3HbIM TEMaM);

® MyJIbTUMEIUNHOTO0 000pYy0BaHUsl (KOMIIBIOTEP, HOYTOYK, TPOEKTOP, IKpaH, CPeICTBA
TEJIEKOMMYHUKALUU (JIOKAIbHbBIE IIKOJIbHBIE CETH, BHIXOJ B UHTEPHET).

JlunakTuaeckoe oOecreueHre npernoiaraeT Haluurue TEKCTOB pa3HOYPOBHEBBIX 3aJaHUM,
TEMATUYCCKHUX TECTOB I10 KaAXXJI0OMY pas3gcily TCMBbI, I/IHCprKIII/Iﬁ JJIA BBITIOJIHEHU S
MPAKTUYECKHX padoT.
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