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Paboyas mporpamMMa mo XMMHHM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTam
OCBOEHHS OCHOBHOI 00pa30BaTEIbHON MPOrPaMMBbl, MPEJICTABICHHBIX B DeepaIbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE OCHOBHOTO
oOmiero o0Opa3oBaHUs, YTBEP)KICHHOTO MNpHUKa3oM MmuHucTepcTBa oOpasoBanusi U Hayku PD Ne 287 ot 31.05.2021, c yuerom [Ipumepnoit
nporpaMMbl  BocnuTanus, OcHOBHOH oOpaszoBarenbHOM mnporpammel OOO MBOVY  «Aprynosckas COII» ApantupoBaHHONW OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO obmiero obpazoBanusi MbOVY «Aprynosckas COLL», mpumepnoii paboueit mporpammbel MHCTHTYTA
cTpaTeruu pa3Butus odpasoBanus Poccuiickoit Akagemun oobpazoBanus M, 2021

B COOTBETCTBHUH C

- [Tonoxenuem o pabouyeil mporpamMmme yuedbHoro npenmera, kypca MbBOY «Aprynosckas COLL»

Y OPHEHTUPOBAHA HA PEAIN3alMIO B IICHTPEe 00pa30BaHMUs €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOH HallpaBlieHHOCTEH « Touka pocTa», co31aHHOTO
Ha 0aze MBOVY «ApryHoBckas  cpenHsiss oOuieoOpasoBaTesbHas — IIKOJA» C LENbI0 DPA3BUTHS y OOYYaIOIIMXCS €CTECTBEHHOHAY4YHOM,
MaTeMaTU4eCKOH, WH(POPMAIMOHHON T'PaMOTHOCTH, (POPMHUPOBAHUS KPUTHUECKOTO W KPEATHBHOTO MBIIUICHHS, COBEPIICHCTBOBAHHS HABBIKOB
€CTeCTBEHHOHAYYHOH W TEXHOJIOTUYECKON HANpaBJICHHOCTH, a TaKkKe Ul MPAaKTUYECKOH OTpabOTKHM y4eOHOro MartepHaia IMo Y4eOHBIM
npeameraM «Du3ukay, «XuMusD»,

«buomorus, «TeXHOIOTHI.

Ha 0a3ze mentpa «Touka Pocrta» oOecmeumBaercss peanu3aiyisi 00pa3oBaTENBHBIX MPOTPAMM ECTECTBEHHOHAYYHOH M TEXHOJOTHUECKOU
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPeOOBaHUAMH 3aKOHOJATEILCTBA B cdepe oOpa3oBaHHWS U C y4ETOM PEKOMEHIAIUMA
®enepanbHOro oneparopa yuyeOHoro npeamera «Xumus». OO6pazoBaTesibHasi IpOrpaMMa MO3BOJISET HHTEIPUPOBATh PEeAIn3yeMbIe 31€Ch MOAXOIbI,
CTPYKTYPY H COJIep)KaHHE TpH OpraHm3anuu oOydeHuss xumuu B 8-9 KkiaccaxX, BBICTPOGHHOM Ha 0a3e Jt000T0 W3 JIOCTYIHBIX Y4eOHO-
Metoaudeckux komiuiekcoB (YMK). HMcnons3oBanue oOopyaoBaHusi 1EHTpa
«Touka pocTa» 03BOJIAET CO3/1aTh YCIOBUS:

* 7S PACHIMPEHUs COJIepKAHUS IKOJIBHOTO XUMHUECKOI0 00pa30BaHus;
* /17151 HOBBILLIEHUS T03HABATEIbHONW aKTHBHOCTH 00YYaIOIUXCS B €CTECTBEHHOHAYYHON 00J1acTH;

* Uil Pa3BUTHUS IMIHOCTH peOEHKa B Tpoliecce 00yUeHUs] XUMUH, €r0 CIIOCOOHOCTEN, POPMUPOBAHUS U YIOBIECTBOPEHHS COLIUATBLHO
3HAYUMBIX HHTEPECOB U MOTPEOHOCTEIH;

7151 paboOThI ¢ OJApEHHBIMU IKOJIbHUKAMHU, OPTaHU3AIMKM WX Pa3BUTHS B PA3NIMYHBIX 00JIACTAX OOpa30BaTENLHOM,
TBOPUYECKOM JEATEIBHOCTH.

[Tpumensisi udpoBsie 1a00pPATOPUKM HA YPOKAX XUMHH, Y4allluecs CMOTYT BBITIOJHUTH MHOXECTBO JIaOOpATOPHBIX
paboT U IKCIEPUMEHTOB I10 POTPaMMe OCHOBHOM IIKOJIBI.
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Kparkoe onucanue noaxoa0B K CTPYKTYPHMPOBAHMIO MATEPHUAJIOB
B oopazoseamenvnou npozpamme (OII) npeocmaenenst ciedyroujue pazoenni:
1 Meropl U3y4eHUS BEIIECTB M XUMUYECKUX SIBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMHH .
2 . IlepBoHavanbHbIC XUMUYECKHE TOHATHS . 3 . PacTBophl. 4.OCHOBHBIE KJIACChI HEOPraHUYECKUX COeAMHEHUH. 5. Teopus aIeKTpoMTHICCKON
nucconuanuu. 6. XumMuueckue peakiun. 7. XUMAYECKHUE 3JICMEHTHI (CBOWCTBA METAJIIIOB, HEMETAIIIIOB U UX COCTMHEHUN ).

B oCHOBY BbIJICNICHUST TAaKUX PA3ACIOB 3aJI0KEH XHUMHUYSCKUN SKCIIEPUMEHT, TPAJAUIIMOHHAS cUcTeMa u3ydeHus xumuu. OCHOBHOU (hopMoii
Y49eOHOW ACATETLHOCTH SIBIISICTCS XUMHUYECCKHH DKCIEPUMEHT, MPOBOJUMBIA B BUJIC JIA0OPATOPHBIX, MPAKTHUYECKUX PAbOT U JEMOHCTpAIIHA.
JIeMOHCTpAIIMOHHBIN SKCIIEPUMEHT MPOBOJAMTCS B TOM CJy4ae, €CIM OH OINAaceH IS BBHITIOJHEHUS YJalIUMUCA WM HMEIOIIHICS Tpuodop
MPEACTABJICH B €IMHCTBEHHOM DK3EMILISIPE.

Jast u3ydyeHus npeamera « XHMHsD HA ITane OCHOBHOI0 0011ero odopazoBanusi orBoauTcs 136 yacos:
8 kiacc - 68 yacoB; 9 kimacc —68 4acos.
KoHTpoJibHbIE U IPAKTHYECKHE PA0OTHI:
8 Kiacc
KonTponsHbIe paboTh! — 3
[MpakTnyeckue paboThl — 3
9 knacc
KonTtponbHabIie paboThl — 3
[TpakTrueckue paboTsl — 4
Jlannast oOpa3oBarenbHas mporpaMMa oOecrnedyuBaeT YCBOCHHME YYAIUMUCS BaXXKHEHIIMX XMMHUYECKHX 3aKOHOB, TEOPHUH W TOHATHI;
(dbopMUpyeT MpelICTaBICHUE O POJM XMMHUU B OKPYKAIOIEM MHUpE U KU3HU dYenoBeka. [Ipu 3ToM OCHOBHOE BHHUMAaHME YHAEISETCS CYIIHOCTU
XUMHYECKUX PEaKuil © METOJJaM UX OCYILIECTBICHUS.

OaHMM U3 OCHOBHBIX MPUHILHUIOB MOCTPOCHUS MPOTPAMMBI SBJISIETCA MPUHIUI JOCTYIHOCTH . DKCIIEPUMEHTANIbHbBIE JaHHBIE, MOJTY4YCHHbIE
yUYaIIUMHUCS TPU BBINOJIHEHUU KOJWYECTBEHHBIX OIBITOB, MO3BOJSIOT YYAIIUMCS CAMOCTOSITENIbHO JIeaTh BHIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Toaxobl, 3a0KEHHBIE B COAEPIKAHUE MPOrPaMMBbl Kypca, CO3/1al0T HEOOXOAUMbIE YCIIOBHUS JJIsi CHCTEMHOTO YCBOCHHMSI YYAIIUMKCS OCHOB HAyKH,
Ui 0OecrieyeH s pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBHS 00Y4EeHUS HA TMYHOCTh YYalleTocs.

dopmupyemble 3HAHUS TOJKHBI CTaTh OCHOBOM CUCTEMBI YOSKIEHU I MIKOIbHUKA, IEHTPATBHBIM SAPOM €ro HAy4HOTO MHUPOBO33PEHHUSL.

Onucanue MarepuajJbHO-TeXHUYECKOI 0a3bl HeHTpa «Touka pocray,

HCIOJB3YEMOIo IJid peajam3anmuu 06pa3OBaTe.}15me nporpamMm B paMKax NnpenoaaBaHUA
XHUMHH

Hudgposaa (komnviomepnasn) nadopamopusa (ILIJI), nporpaMMHO-amnmapaTHBIH KOMILIEKC, AAaTYMKOBAs CHCTEMa — KOMIUIEKT Y4eOHOTO
o0opynoBaHUs, BKIIOYAIOIINNA U3MEPUTENbHBIN OIOK, MHTep(hEeiHc KOTOPOro Mo3BOJIAET O0OECIeUnBaTh CBSA3b C MEPCOHATBHBIM KOMIBIOTEPOM, U
Ha0Op AaTYMKOB, PETUCTPHUPYIOMIUX 3HAYCHUS PA3TUYHBIX (PU3UUYECKUX BEIUYUH.

Jlamyuk memnepamypsl na1AGMUHOEbLI — TIPOCTON M HANEKHBIA JATYUK, MIpEeIHA3HAYECH JJIs1 U3MEPEHUS TeMIIepaTypbl B BOJHBIX PAaCTBOpPAax W B
ra3oBbIX cpenax. Mimeet paznuunbiii auana3on m3mepeHuit or —40 no +180 °C. TexHuueckue XapaKTepUCTUKU JaTYHKA yKa3aHbl B MHCTPYKIIMH TIO
SKCIUTYaTalluu. /lamyuk memnepamypsl mepmonapHulil ipeiHazHaueH uisi uamepenus temmnepatyp a0 900 oC. Mcnonb3yercst Mpu BBIMOTHEHUN



paboT, CBA3aHHBIX C U3MEPEHUEM TEMIIEpPATyp IIIAMEHH, TUIABJICHUS U PA3JI0KEHUS BEIIECTB.

amuyux onmuyeckoil naomuocmu (Konopumemp) — TpPEIHA3HAYEH 11 W3MEPEHHUS ONTUYECKOW IIJIOTHOCTH OKpPAIIEHHBIX pPACTBOPOB.
Hcnonb3yercs npu uzydyeHuu teM «PactBopb», «CKOPOCTh XUMUYECKUX PEAKLIMIDY, ONPEAEIEHUN KOHIIEHTPALIMY OKPAILIEHHBIX HOHOB.

Hamyux pH npenHasHaueH JUIsi U3MEpPEHHs BOJAOPOAHOro mnokaszarens (pH) BOOHBIX pacTBOPOB B pa3iIMUHBIX HCCIIEIOBAHUAX OOBEKTOB
OKpYKaroLEen Cpeibl.

Jamuuk 3nekmponpoeodnocmu NpeAHa3HAYEH I U3MEPEHUs yIEIbHOM 3JIEKTPONPOBOJAHOCTHU KMIKOCTEH, B TOM YHUCIE M BOJIHBIX PaCTBOPOB
BelecTB. [[puMeHsieTcs npy U3y4eHUU TEOPUH IEKTPOIUTUYECKON TMCCOLMALINY, XapaKTEPUCTHK BOJAHBIX PACTBOPOB



Jlamuuk Xnopuo-uoHoe VCTONb3yeTcs JUIsl KOJMYECTBEHHOIO ONPENIEICHUsI COJIEpKaHUsl HOHOB XJIOpa B BOJIHBIX PAacTBOpax, MOYBE, MPOIYKTAX
nutanus. K garauky moakimrodaercs MOHOCeNeKTUBHbBIN anektpoa (MCD) (pabouunit 31ekTpo), MOTSHIMAT KOTOPOTO 3aBHCHUT OT KOHIICHTPAIUU
OTIpEICNIIEMOTO MOHA, B JAHHOM cllydae OT KoHmeHTpanuu aHuoHOB Cl'. IMotermman MCD onpenenstoT OTHOCHTENIBHO MIEKTPOaa CPABHEHUS, KaK
MIPABUIIO, XJIOPCEPEOPSHOTO.

Jlamuux Humpam-uoHo6 TpPEIHA3HAYCH MJIs KOJIMYECTBEHHOTO OIPEICIICHUS] HUTPATOB B PA3IMYHBIX OOBEKTaX OKPYKAIOIIEH Cpeabl: BOJE,
oBoIax, (pykTax, KOJOACHBIX U3JICHIX U T.]I.

Mukpockon yughposoii npeHa3HAYCH 1 H3yICHUS POPMBI KPUCTAIUIOB M HAOJIOICHUS 32 POCTOM KPHCTAJLJIOB.

Annapam ona nposeedenusn xumudeckux peaxyuit (AIIXP) npenHa3HadeH Uil MOJTYYCHHUS U JEMOHCTPAIIMN CBOMCTB TOKCUYHBIX MTAPOB U Ta30B .
OTH BeIEeCTBAa TOJIYYalOTCsl B KOJOe-peakTope, W TpH HarpeBaHuM (Wiaum 0Oe3 HarpeBaHus) Ta3000pa3HbIE BEIIECTBA MPOXOIAT dYepe3
MIOTJIOTUTENBHBIE EMKOCTH (HACAJIKH) C paCTBOpPaMH PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK Ta3a MmorionaeTcs )KUuJIKUMHU U TBEPIbI MU
peareHTamu, a TakKe aKTUBUPOBAHHBIM YIIIEM. ATmapar Jaiie BCero UCIMOJIb3YIOT JJIs MOTyUYeHUs U JEMOHCTpAIliu CBOMCTB XJIOpa, CEpOBOIOPOIA.
Ilpuébop ona demoncmpauuu 3a6uUcCUMOCHMU CKOPOCMU XUMUYECKUX PEAKUUNl Om pAa3iudHblX ()aKkmopoe VCTONIb3YIOT IPU U3YUYEHUU TEMBI
«CKOpOCTh XMMHYECKOW peakmum» W TerioBoro 3¢dexra xumuueckux peakuuid. [IpubGop maéT BO3MOXKHOCTH SKCIIEPUMEHTAIEHO HCCIIEIOBAThH
BIIUSIHUE HA CKOPOCTh XUMUUYECKHX PEAKIHNi CIeAYIOmuX (GaKTOPOB: MPUPOJIBI PEArpyIONIUX BEIIECTB, KOHIIEHTPAIIMH PEarnupyroInX BEIIECTB,
TIJTOIAIA TPAHUITBI pa3jienia a3 B TETEPOTCHHBIX CUCTEMaX (TMTOBEPXHOCTH COMTPUKOCHOBEHUSI MKy pearupyIOIINMHU BEIIeCTBAMH ), TEMIIEPATYPHI,
KaTaau3aTopa, MHTHOUTOpAa.

Ilunemka-0o3zamop — mnpucnocoOiieHne, HUCHOoJIb3yeMoe B JabopaTopuu [Uisi OTMEpPUBAHUS OMNpeNelIEHHOro 00b&éMa >KuakocTu. [lumerku
BBIITYCKAIOTCSI TIEPEMEHHOT0 U TOCTOSIHHOTO 00b&éMa. B KoMmmiekTel 00opynoBaHHs A MEIUIMHCKUX KJIACCOB BXOJSAT YNOOHBIE IHIIETKU-
7103aTOPBI OJIHOKAHAIbHBIE, TO3BOJISIONINE HACTPOUTH HEOOXOIUMBIM 00BEM 0TOMPAaEMOil JKUKOCTH B TPEX PA3NUYHBIX JAUAINIA30HAX.

bana kombéunuposannasa npenHazHayeHa JUIsl HarpeBa CTEKJISHHBIX U (apopoBBIX COCYIOB, KOrAa TpedyeTcs co3laTh BOKPYT HArpeBaeMoro
cocy/la paBHOMEpPHOE TeMIiepaTypHOe IMoJie, n30eXaTh HMCIONIb30BAHMS OTKPBITOTO IUIAMEHU U pacKali€éHHOUM anekTpuueckoi crupanu. Kopmyc
KOMOMHUPOBAHHOM OaHM cieniaH U3 anoMuHUs. JKuaKocTHAs YacTh KOMOMHUPOBAHHON OaHM 3aKpHIBACTCS KOJIBIIAMU PA3IMYHOTO AUAMETpa.
Ilpuébop ona nonyyenus 2a3z0eé WCTONb3YeTCS AJA MOJNydyeHHUS HEOOJBIIMX KOJUYECTB Tra30B: BOJOPOJA, KUCIOpOJa (U3 MEpPOKCHAa BOAOPOIA),
YTJIEKUCIIOTO Tasa.

Pabouas nporpamma no xumuu s 8—9 kiaccos

C HCNOJIb30BaHUEM 000opyaoBaHusd HeHTpa « Touka pocra»

Ha ©Oaze nenrtpa «Touka Pocta» oGecreunBaercsi peanusanus 00pa30BaTeNbHBIX NPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKOH
HalpaBJICHHOCTEH, Pa3pabOTaHHBIX B COOTBETCTBUU C TPeOOBAHUSAMHM 3aKOHOJATEIbCTBA B cdepe o0pa3oBaHUS U € YUETOM PEKOMEHAALMit
denepanbHOro oneparopa ydeOGHOTr0O IpeaMeTa « XUMHUSD».

O06pa3oBarenbHas IporpaMMa Mo3BOJIsIET HHTETPUPOBATh pPeaI3yeMble MOAX0/Ibl, CTPYKTYPY U COJIepKaHWe IPU OpraHU3alui 00ydeHHs] XUMHUH
B 8—9 Ki1accax, BBICTPOGHHOM Ha 0a3ze JII000ro u3 JOCTYMHBIX yueOHO-MeToquueckux koMmiiekcos (YMK).

Hcnons3oBanue obopynoBanus «Touka poctay npu peanusanuu gaHHoi OIl mo3BossieT co3aTh yCaoBHsL:

-JUTsI paCIIMPEHHsI COIePKaHHS IIKOJILHOTO XUMHUYECKOTO 00pa30BaHus;

-JUTsI TIOBBIIIEHUS TO3HABATENbHOM aKTUBHOCTH 00YUalOIIKUXCs B €CTECTBEHHOHAYYHO 001acTH;



-JUTSL Pa3BUTHA JIMYHOCTU peOEHKa B mpoliecce 00yueHHsT XUMUH, €ro crocoOHocTell, (GopMUPOBAHUS U YAOBIECTBOPEHHUS COLUAIBLHO 3HAYUMBIX
MHTEPECOB U MOTPEOHOCTEH;

- 117151 pabOTHI C 0JIapEHHBIMHU IIIKOTPHUKAMH, OPTaHU3AIMH UX PA3BUTHUS B PA3JIMYHBIX 00JIACTIX 00pa30BaTENbHOM, TBOPUECKOHN NESATCILHOCTH.

HopMbI onieHoK 3a Bce BH/IbI IPOBEPOYHBIX PadoT

«5» — ypOBEHb BBITIOJTHEHUS TPEOOBaHMIA 3HAYUTEIIFHO BHIIIE YAOBICTBOPUTEIBHOTO: OTCYTCTBUE OIIHMOOK, KaK 10 TEKYIIEMY, TaK H IO
IpeabIAyIeMy yueOHOMY MaTepuaiy; He 0oJiee OHOroO HeJ04ETa.

«4» — ypOBEHb BBINIOJIHEHNS TPeOOBaHUI BhIIIE YJOBJIETBOPUTEILHOIO: HATMYME 2—3 o1IMO0K Ui 4—6 HeT04YETOB MO TEKYIIEMY YUeOHOMY
Martepuaiy; He 6ojee 2 omnOoK Wi 4 HEJOUETOB MO MPOIIEHHOMY MaTepualy; UCIOJIb30BaHNE HEPALIMOHAIBHBIX TPUEMOB pEllIeHUs] y4eOHOM
3aJauu.

«3» — JIOCTaTOYHBIA MUHUMAJIBHBIN YPOBEHb BBITIOTHEHUS TPeOOBAHUH, IPEIBIBISIEMBIX K KOHKPETHON paboTe: He 6oee 4—6 ommOok nim 10
HEIOUETOB IO TEKYIIeMY y4eOHOMY MaTepHuaiy; He Oosee 3—5 ommbok uirn He OoJiee 8 HEJOUYETOB 110 IPOUICHHOMY y4eOHOMY MaTepray.

«2» — ypOBEHb BBINIOJHEHHS TPEOOBAHUI HIKE YIOBICTBOPUTEIHLHOTO: Ham4ne Ooee 6 ommbok mwin 10 He0YeTOB 1Mo TEKYIIEMY MaTepHaity;
6osee 5 ommbOOK win OoJiee 8 HETOYETOB MO MPOUCHHOMY MaTepHaIy.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA

YYEBHOI'O ITPEJIMETA «XUMMSI» B OCHOBHOM IIKOJIE

W3yueHre XMMHUU B OCHOBHOH IITKOJIC HANIPABJIECHO HA JOCTH)KEHUE 00YyJaIOIUMUCS JINYHOCTHBIX,
METalpeIMETHBIX U MPEAMETHBIX PE3YIbTATOB OCBOEHMSI yUEOHOTO MpEAMETA .

JInyHOCTHBIE PE3YIbTATHI

JIMYHOCTHBIE Pe3yabTATHl OCBOCHUS MPOIPaMMBbI OCHOBHOTO 00IIET0 00pa30BaHuUs JOCTHTAIOTCS B XOJI€

0oOydYeHUsI XUMHH B SIMHCTBE YUCOHOW U BOCTIMTATEIBHOMU AesTenbHOCTH Opranu3aniy B COOTBETCTBHH C

TPAIUITMOHHBIMH POCCUHUCKUMH COLIMOKYJIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMH, IPUHSATHIMHU

B 00IIIeCTBE MpaBMWIIaMH 1 HOPMAaMHU TIOBEJICHHUS, M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPa3BUTHS

U COLMATM3aLUU 00yJaroIuxcs .

JIMYHOCTHBIE Pe3yAbTATHI OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

[TarpuoTrdeckoro BOCIMTaHUS

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY M HAYYHOMY HACJIE/IUIO,

MMOHUMAaHMs 3HAY€HUsI XUMHUUECKON HayKU B KU3HU COBPEMEHHOTO 00IeCTBa, CIIOCOOHOCTH BIAIETh

JIOCTOBEpHOM MH(OpMAaIUElt 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUIX MUPOBOM U OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpONCTBE MUpa U 00ILIECTBA;

I'paxxpanckoro BOCIIUTaHUS

MIPEACTABJICHUS O COUATBHBIX HOPMaX W MpaBUjIaX MEKIMIHOCTHBIX OTHOIIICHHH B KOJUIEKTHBE,

TOTOBHOCTHU K Pa3HOOOpa3HON COBMECTHOM JIEATEIbHOCTH MPH BBINMOJIHEHNN Y4eOHBIX, TO3HABATEIBHBIX

3a/1a4, BBITIOJIHEHUH XUMUYECKUX KCIIEPUMEHTOB, CO3JJaHUHU YICOHBIX TIPOCKTOB, CTPEMIICHHUS K

B3aMMOTIOHMMaHHIO ¥ B3aUMOIIOMOIIY B TIPOIIEcce ITON y4eOHOMN AesITeNbHOCTH; TOTOBHOCTHU OLIEHHUBATh

CBOE TIOBEJICHUE M TIOCTYIKH CBOMX TOBAPHILEH C TIO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM

OCO3HAHUS MOCIIEICTBUM ITOCTYIIKOB;

[lenHOCTH HAyYHOTO MTO3HAHUS

1) MMPOBO33PEHUECKUX MPEACTABICHUNA O BEUIECTBE W XMMHUYECKOM pPEAKIUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTaBIIIOIIMX OCHOBY Il MOHUMAaHUS CYIIHOCTH HAy4YHOU
KapTHUHBI MUPA; MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI MPUPOIbI, B3aUMOCBA3SIX YelIOBEKa
C IIPUPOJAHOM CPeNIOi, O POJIM XMMUH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEN;

2) TIO3HaBaTeJIbHBIX MOTHBOB, HAIIPABJIEHHBIX HAa MOJTY4YEHHE HOBBIX 3HAHUN 1O XUMUH, HEOOXOAUMBIX JJIs
00BsICHEHUS HAOJII0IaeMBbIX ITPOLIECCOB U SBJICHUM;

3) mno3HaBaTeNbHON M MH()OPMALMOHHOW KYJIbTYPHI, B TOM YHCJI€ HAaBBIKOB CaMOCTOSTEIbHONU pabOThI C
y4eOHBIMHU TEKCTaMU, CIIPABOYHOMN JINTEPATYPOM, JOCTYTHBIMH TEXHUYECKUMU CPEACTBAMH MH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

4) wuHTepeca K OOy4YeHHMI0O M [O3HAHUIO, JIIOOO3HATEIILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, HCCIIEIOBATENLCKON JESITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPABICHHOCTH M YPOBHS
oOyueHus B JalbHEHIIIEM;

@opMHpOBaHUS KYIbTYPbI 310POBbsI

5) OCO3HAaHUS LEHHOCTH >KHU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUI U HEMPUITUS BPEIHBIX MPUBLIYEK (YIOTPEOICHHS aTKOTOJIA,
HApPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIO/ICHUS MPaBUi OE30MACHOCTH MPU OOPALEHUN ¢ XUMUYECKUMHU
BEII[ECTBAMU B OBITY U peallbHOM JKU3HU;

TpynaoBoro BocnuTaHus

6) KOMMYHMKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOW, Yy4eOHO-HCCIeI0BATENbCKOM,
TBOPUECKOH W APYrUX BHUJAX JEATEIBHOCTH; MHTEpeca K MPaKTUYeCKOMY H3y4eHHIo mpodeccuit U Tpyaa
Pa3IMYHOTO POJIa, B TOM YHCIIe Ha OCHOBE MPUMEHEHUs MPEAMETHBIX 3HAHUI MO XMMHUHU, OCO3HAHHOTO BBIOOpa
WHIUBUAYAIbHON TPAEKTOPHH MPOJOJKEHUS 00pa30BaHUsI C YIETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XUMHH, OOIIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEI;

DKOJIOTHYECKOTO BOCITUTAHUS

7) 9KOJIOTMYECKH L€JIecO00pa3HOro OTHOLIEHUS K MPUPOJE KaK MCTOUYHHUKY >KM3HM Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHUS, TOHUMAHUS [IEHHOCTH 3I0POBOTO M 0€30MacHOr0 00pasa >KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K COOCTBEHHOMY (H3UYECKOMY M ICHUXHYECKOMY 30pPOBbIO, OCO3HAHHS LEHHOCTH COONIOJICHHS IpaBHII
0€30MMacHOTO TMOBEJCHHSI MPH paboTe ¢ BEIIECTBAMU, a TAKXKE B CUTYAIUSAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU
JTIOICH



8)  CHOCOOHOCTH MPHUMEHSATH 3HAHMSI, IMOJTydaeMbIe TIPU U3YICHUH XUMUH, JJIs PEIICHUS 33/1a4, CBSI3aHHBIX
C OKpYIKAIoUIeH MPUPOTHON CPeloi, MOBBIIICHUS YPOBHS SKOJIOTHUECKON KYIbTYPhl, OCO3HAHUS TTI00aTHHOTO
XapakTepa 3KOJIOTMYECKHX MPOOJIeM U Iy-Tei X peIIeHus MOCPEACTBOM METOI0B XUMUH;

9)  3KOJOTMYECKOTrO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBAThCA UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAJIbHON ITPAKTHKE.

MeTanpeaMeTHbIe pe3yJabTaThl

B cocraBe MeramnpenmMeTHBIX pe3yAbTAaTOB BBIACISIOT 3HAYUMBbIE I (OPMHUPOBAHUS MHPOBO33PECHHS
oOlIeHayYHbIE MOHATHUS (3aKOH, TEOPHs, MPHUHIIHI, TUMOTE3a, (aKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U JIp.),
KOTOPBI€ HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEIMETax M TO3BOJISIIOT HAa OCHOBE 3HAHUHM W3
ITHX MPEeAMETOB (GOPMHUPOBATH NPEICTABICHHUE O IEIOCTHOW HAyYHOU KApTUHE MHUPA, U YHUBEPCAIBHBIC
ydeOHbIe JIeHCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIC, PETYJISTUBHBIC), KOTOpPbIE OOECIICUYNBAIOT
(hopMupOBaHUE TOTOBHOCTU K CAMOCTOSTEIFHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHUIO YUeOHOM ACSITEIHbHOCTH.

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOW MPOrpPaMMbl MO0 XUMHUU OTPaXKalOT OBJIAJICHUE
YHUBEPCAIbHBIMU TTO3HABATEIbHBIMU JCHCTBUSMH, B TOM YHUCIIE:
ba3oBeIMH JTOTHYEeCKUMHU JEUCTBUSIMHA

1) yMEHHEM HCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUICHHS TIPU OCBOEGHWUHW 3HAHUM: PACKPHIBATH CMBICI
XUMUYECKUX TOHSTHI (BBIACNIATh WX XapaKTepHbIE NpPU3HAKU, YCTAHABIMBATh B3aMMOCBS3b C JIPYTUMH
MTOHSATHSMH ), UCTIOJIB30BaTh MOHATUS TSI OOBSICHEHHS OTICIBHBIX (PAKTOB M SBJICHHI; BHIOMPATh OCHOBAHUS U
KpUTEpUU U1 KIacCU(PUKAIMM XUMUYECKHX BEIIECTB M XUMHYECKUX PEaKIUid, YCTaHABIMBAaTh
MPUYMHHO-CIICJICTBEHHBIE CBS3M MEXKIY OOBEKTAaMU HW3YYCHHS; CTPOHUTH JIOTUUECKHE PACCYKICHUS
(MHIYKTUBHBIE, IETyKTUBHBIC, TIO AaHAJIOTHH); JIEIaTh BHIBOIBI U 3aKJIFOUCHHS;

2) yMEHHEM TMPUMEHSTh B MPOIECCE TMO3HAHUSA CHUMBOJIMUECKHE (3HAKOBBIE) MOJIECTH, HWCIOJIb3yeMbIC B
XUMUH, TPeoOpa30BhIBATh MTUPOKO MPUMEHSIEMbIE B XUMHH MOJICTLHBIC TIPEJICTABIICHUS — XUMHYECKHUI 3HAK
(cumMBONT dNEeMEHTa), XUMHUUYEcKas (opMysla M YypaBHEHHE XHMHYECKOW peakmuu — TpU PEIICHUH
y4eOHO-TTO3HABATEIIbHBIX 33/1a4; C Y4ETOM ATHX MOJEIBHBIX MPEACTABJICHHUHN BBISBIATh U XapaKTEPU30BATh
CYIIIECTBEHHBIC MTPU3HAKN U3Y9aeMbIX 00BEKTOB — XUMHYECKUX BEIIECTB U XUMHUCCKUX PEAKIIHA;

BbazoBeIMU HccieqoBaTENbCKUMHU JEUCTBUAMU

3) yYMEHHEM WUCIOJb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAaYECTBE HMHCTPYMEHTA IMO3HAHMS, a TaKXKe B
KaueCcTBE OCHOBHI JIJIs1 (GOPMUPOBAHMS TUIIOTE3HI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

4) npuoOpeTeHUE OIbITa MO IJIAHUPOBAHHIO, OPraHU3AIMU U MPOBEJACHUI0 YIYCHUYCCKUX SKCIICPUMEHTOB:
yMEHHEe HaOII0aTh 32 XO- JOM IPOIECca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBaATh
00001ICHNST W BBIBOABI 10 pe3yJbTaTaM MPOBEIEHHOTO OIbITA, HCCICAOBAHUSA, COCTABIATH OTYET O
MpoJieJIaHHOM pabdoTe;

PaboToii ¢ undopmarnueit

5) yMEHHEM BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH- (DOPMALIMIO PA3IUYHBIX BUIOB U (opM
MPEJICTaBJICHUSI, TOJYy4aeMyK) W3 pa3HbIX HCTOYHUKOB (HAYyYHO-TIOMYJsIpHAs JHUTEpaTypa XUMHYECKOIO
coJiepKaHusl, CIIpaBOYHbIe ocoOus, pecypcsl HTepHeTa);

6) YMEHHEM TPUMEHATH pa3W4YHbIEe METOAbl M 3allpoChl MPHU IMO- UCKEe W oTOOpe HHPOpMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX [JIsl BBIMOJHEHHs] Yy4eOHBIX M [O3HABATENbHBIX 3a]ad
OTpeaeNéHHOTO THIA; MPUOOPETeHHE OMbITa B 00JaCTH UCHOJIB30BaHUS WH(GOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH, OBJIaJIEHUE KYJIBTYPO aKTUBHOTO UCIIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM;

7) yMEHHMEM HCIOJb30BaTh M AHATU3UPOBATH B Mpoliecce Y4eOHOW M HCCIeNOBATENbCKON NEesITeNbHOCTH
MH(OPMALIKIO O BIUSHUU MPOMBIILIIEHHOCTH, CETTLCKOTO X03SIICTBA M TPAHCIOPTA HA COCTOSTHUE OKpYKaroIen
MIPUPOTHOM CpEeJIbI;

VYHuBepcanbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSIMHU

8) yMeHHueM 3aJaBaTh BOMPOCH! (B XOJ€ MUANOra W/WIM JUCKYCCHM) IO CYIIECTBY OOCYKIAaeMOU TEMBI,
(bopMyITHUPOBaTh CBOU MPEUIOKEHHSI OTHOCUTEIHHO BBIIOJHEHUS TIPEIOKEHHON 3a1a4u;

9) mnpHOOpeTEeHHE OMNbITa MPE3CHTAUU PE3YIbTATOB  BBHIMOTHEHHS XUMHYECKOTO DKCIEPUMEHTa
(J1abopaTopHOTO OMBITa, TA0OPATOPHO PAOOTHI 1O UCCIEAOBAHUIO CBOMNCTB BEIIECTB, YUEOHOTO MPOEKTA);

10) 3aMHTEPECOBAaHHOCTbh B COBMECTHOM CO CBEPCTHMKAaMU TIO3HABAaTEJIbHOM U HCCIEAOBATENbCKOMN
JEeSITENFHOCTH MPH PEIICHUH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE y4éra OOLIMX MHTEPECOB U COTIACOBAHUS
no3uiuit (00cyxIeHus1, 00OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbBI» U JP.);



YHUBEpCaIbHBIMU PETYISATUBHBIMU JIEHCTBUSMU

11) yMEHHEM CaMOCTOSTEIBHO ONPENCNATh LENW  JACATCIBHOCTH, IUIaHUPOBAaTh, OCYILLECTBIATH,
KOHTPOJIUPOBaTh M NPU HEOOXOIMMOCTH KOPPEKTUPOBAaTh CBOIO JEATENBbHOCTb, BBIOMpaTh Haubojee
s QexTrBHBIE CHOCOOBI pelieHus y4eOHBIX M MO3HABATENBHBIX 33J]ad, KOPPEKTHPOBATH MPEJIOKCHHBIN
JITOPUTM JICHCTBUIN MPH BBHITIOJHEHUH 3alaHUH C Y4ETOM HOJIYYEHHUsS] HOBBIX 3HAHUH 00 M3y4aeMbIX 00beKTax
— BELIECTBAX U PEAKLUAX;

12) yMEHHEM HCIIOJIb30BATh U AHAJIU3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIIOBUM 3aaHUI.
IIpeaMeTHBIe pe3ybTaThl

B cocraBe npeaMeTHBIX pe3ysbTaToOB 10 OCBOEHHUIO 00S3aTEIBHOTO COJIEP’KaHUs, YCTAHOBJIEHHOIO JaHHOU
IIpUMEpPHOIl pabodeil ImporpaMMoil, BBIAEISIOT: OCBOEHHbIE OOy4alONIMMUCS HAaydHbl€ 3HAHMS, YMEHUS U
crocoObl JeWCTBUH, crenuduyueckue Uis MpeaMer- HOW oOmacth «XWMHsS», BHIBl ACATEIBHOCTH IIO
MOJIyYCHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAUH, TPeoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYaI[UsX.

[IpenMeTHble pe3ynbTaThl MPEACTaBICHBI IO ToAaM OOyYeHUS U OTpaxarT CPOPMUPOBAHHOCTH Y
00YJarOIINXCsI CIICTYIONTUX YMEHUM:

8 KJIACC

1) paCKpBIBaTI) CMBICJI OCHOBHBIX XUMHUYCCKUX HOHSITI/II\/’II aToM, MoneKyna, XI/IMI/I‘-IGCKI/If/i JJIEMEHT, HpOCTOC
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh, BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAs W MOJICKYJSIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JIOJII XUMHUYECKOTO 3JIEMEHTAa, MOJISIPHBIN O0BEM,
OKCHJI, KUCJIOTa, OCHOBAaHHE, COJIb, DJEKTPOOTPHUIATEIHHOCTh, CTEMEHb OKHUCJICHHS, XUMUYECKas PEakius,
TeT10BOM A HEeKT peakiuu, KiIacCupUKaIs peaKiinii, XAMUYECKast CBsI3b, pACTBOP, MaccoBasi J0JIs BEIIECTBA B
pacTtBope;

2) WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUHN (CM . I1 . 1) U MPUMEHSTHh 3TH TIOHSITHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPaAICHUN;

3) HCMOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS (POPMYJT BEIIECTB U YPABHCHHH XUMHUUYECKHUX
peaKIuii;

4) OMNpenensaTh BAJICHTHOCTb AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIWHEHMSX; CTENEHb OKHUCICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHMIX; MPUHAJIC)KHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCy COSAUHEHUN I10
dhopmynam; BUI XUMUYECKON CBSI3U (KOBAJCHTHAS M MOHHAS) B HECOPTAaHMYECKUX COCTUHEHUSX;

5) pacKpbIBaTb CMBICHI Iepuoanueckoro 3akona J[. WM. MeHmeneeBa: JIeMOHCTPUPOBATh TOHMMAHHE
MePUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKUX AJIEMEHTOB OT MX TOJIOKCHHS B MEPUOIMUECKON CUCTEME;
3aKOHOB COXPAaHEGHHMsI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJSIPHOTO YUY€HHUs, 3aKOHa
ABorajpo; OMHUCHIBaTh M XapaKTePU30BaTh TaONMHUHYIO (OPMY TEPHUOJUYECKOW CHUCTEMBI XHUMHUYECKHUX
AJIEMEHTOB: pPa3MyaTh MOHITHs «TlaBHas moarpymnmna (A-rpynma)» u «mnobounas nonarpymma (b-rpymma)y,
Majibie W OOJIBIIIME TIEPHOJIbI; COOTHOCUTH O0O3HAYCHHS, KOTOpbIe HMEIoTcs B Tabmuie «llepuomnueckas
cucteMa xuMuueckux 3aemeHToB JI. M. MenpaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMCHTOB (COCTaB W 3apsia sjpa, oOIIee YuCciao DSJSKTPOHOB W paclpeiesieHHe HX 10
ANICKTPOHHBIM CJIOSIM);

6) KJIacCH(PUIMPOBATh XUMHUUYECKHE DJIEMEHTBI, HEOPraHWYECKHE BEIECTBA, XMUMHYECKHUE peaKIuu (I10
YHCIy U COCTaBY y4acTBYIOIUX B PEAKIIUU BEUIECTB, MO TETIIOBOMY d((DeKTy);

7) XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPIK/1asi ONTMCAHUE TIPUME- PaMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

8) NPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX Ka4€CTBEHHOTO COCTaBa; BO3MO>KHOCTHU
MPOTEKAHUS XUMUYECKUX MPe- BPAIEHU B PA3IMYHBIX YCIOBUSIX;

9) BBIYMCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHYECKOTO dJeMeHTa 1Mo (opMylie COEAMHEHHUS;, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE; MPOBO- IHThH
pacy€Thl M0 YPAaBHEHUIO XMMUYECKOM peaKIuu;

10) TPUMEHATH OCHOBHBIE OIEpAlMM MBICIUTEIBHOW JEATEIbHOCTH — AaHAJU3 M CHHTE3, CpPAaBHEHMHE,
00001IeHNe, cHUcTeMaTH3aluio, KilacCU(UKAINIO, BBISBICHUE NPUYUHHO-CIECICTBEHHBIX CBSI3ed — JUIA
M3y4YEHUs] CBOMCTB BEIIECTB U XHUMHUYECKUX PEAKIMI; €CTeCTBEHHO-HAYYHbIE€ METOJbl MO3HAHUS —
HabJr0/IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN ),



11) clefoBaTh MpaBWIIaM TOJIb30BAHUS XMMHUYECKOW MOCYION U JTaOOPaTOPHBIM 000PYIOBAaHHEM, a TAKXKe
npaBUjaM OOpalleHUs] C BELIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUMSMHU IO BBIIOJHEHHIO JTa0OpaTOPHBIX
XUMHYECKUX OTBITOB IO TOJYyYEHUIO M COOMPAaHUI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJA U KHCIOPOAA),
MPUTOTOBJIEHUIO PACTBOPOB C OIPEAECIEHHOM MAacCOBOW JOJIE PACTBOPEHHOTO BEIIECTBA; IUIAHUPOBATh W
MPOBOJIUTh XMMHUYECKHUE SKCIIEPUMEHTHI 10 PACIIO3HABAHHIO PACTBOPOB INEIOYEH M KUCIOT C MOMOILBIO
MH/IUKATOPOB (JTaKMYC, (heHOoNPTaTICHH, METHIIOPAHXK H JIp.).

9 KJIACC

1) pacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHUX IMOHATHM: XMMHYECKUH AJIEMEHT, aTOM, MOJIEKyJla, HOH,
KaTUOH, aHHWOH, NPOCTOE BEILIECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTb, JIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHCIICHHSI, XUMHYECKasi PEaKIUsi, XUMUYECKasi CBsI3b, TEIJIOBOM A(PQEKT peakiuu, MOJIb, MOJSPHBII 00BEM,
pacTBOp; AJIEKTPOJIUTHL, HEAIEKTPOJIUTHI, IEKTPOJIUTUYECKAs] AUCCOLMAlMs, pEeakUuud HOHHOro oOMeEHa,
oOpaTuMble U HeOOpaTHUMble peaKlUH, OKHCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIUH, OKHUCIUTEIb,
BOCCTAaHOBUTEJIb, OKHCJIEHHME U BOCCTAHOBJIEHWE, aJUIOTPONUs, aM@pOTEepHOCTh, XUMHUYECKas  CBS3b
(KoBajlieHTHAs, HMOHHAs, METAINIMYECKasi), KpUCTAINUECKasi peéTka, KOppo3usi METaIOB, CIUIaBbl; CKOPOCTh
XUMHMUYECKOHN peakiuH, mpenenbHo gonyctuMas koH nentpauus (IIJK);

2) WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMUECKUX MOHATHH (cM. 1.1) M NMPUMEHSTh 3TH NOHATHUSA
IIPY ONMCAHUM BELECTB U UX MPEBpAICHHUI;

3) HUCHOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY Ul COCTaBJI€HUs (OPMYI BEUIECTB M ypaBHEHUN XUMUYECKUX
peaKuuii;

4) ompenensTh BaJEHTHOCTh U CTENEHb OKUCICHHUS] XMUMUYECKUX AJIEMEHTOB B COEAMHEHHUSAX Pa3IU4HOTO
COCTaBa; MPUHAJICKHOCTh BELIECTB K ONpeNeIEHHOMY Kiaccy COoelMHEHUM mo (opMynam; BHJI XUMUYECKON
CBsI3M (KOBaJICHTHas, HIOHHAsI, METa/NINYeCcKasi) B HEOPraHUYECKUX COEIMHEHUSX; 3apsa] MOHA M0 XUMUYECKOU
dbopmMyre; xapakTep Cpeabl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEIWHEHHH, THUIl KPUCTAJUIMYECKOMN
PEIIETKY KOHKPETHOTO BEIECTBA;

5) pacKpbIBaTh CMBICI Nepuoandeckoro 3akona Jl. . MenzaeneeBa U 1eMOHCTPHUPOBATH €0 MOHUMAaHUE:!
ONKCBIBATE M XapaKTepU30BaTh TaOAMUHYI0 (OpMYy IEpUOIUYECKON CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB:
pasnuuaTh TOHSATHS «rJaBHas moarpymnma (A-rpynma)» u «mobouHas moarpynmna (b-pynma)», mamele u
OoJblIME MEPHOABI; COOTHOCUTh 0003HAUYEHUs, KOTOPblE UMEIOTCS B MEPUOAMYECKON TAOIMIE, ¢ YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMUYECKHX JIEMEHTOB (COCTaB U 3apsj Apa, 001Iee YUCIO AIEKTPOHOB
U pacHpelesIeHUe UX IO 3JIEKTPOHHBIM CJI0sM); OOBACHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB
JIEMEHTOB U HUX COCIUHEHUM B Ipelenax MajblX IEPUOJOB M IVIABHBIX MOATPYII C Y4ETOM CTPOEHUS HX
aTOMOB;

6) KJIacCU(PUUUPOBATH XMMHUYECKHE 3JEMEHThI; HEOPraHWYECKHE BELECTBA; XMMMUYECKHE peakuuu (1o
YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BELIECTB, IO TEMJIOBOMY 3((eKTy, IO H3MEHEHMIO CTEleHei
OKHCIICHUSI XUMUYECKUX 3JIEMEHTOB);

7) XapakTepu3oBaTh (ONUCHIBaTb) OOIIME XUMHUUYECKHE CBOMCTBA BELIECTB pAa3JIUYHBIX KJIACCOB,
MOATBEPK/1asl OIMCAHUE IIPUME- PaMHM MOJIEKYJISIDHBIX U MOHHBIX YPAaBHEHHUH COOTBETCTBYIOIIHMX XMMHUYECKUX
peaxkuui;

8) COCTaBJISITb YPaBHEHHs DJICKTPOJIMTHUYECKOM IHUCCOLMALMM KHUCIOT, LIEJIOYEd W COJIEH; IOJHBIE U
COKpAIllEHHbIE YPABHEHUS PEaKLUii HOHHOTO 0OMEHA; ypaBHEHUs PeaKLUid, HOATBEP K IAIOIIMX CYILIECTBOBAHNE
TEHETUUYECKOH CBSI3U MEX]ly BEIIECTBAMH PA3JIMYHbIX KJIACCOB;

9) pacKpblBaTh CYIIHOCTb OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX pEAKIMM IOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OanaHca 3TUX pPeakLui;

10) TPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT HX CTPOEHMS; BO3MOXHOCTH IPOTEKAHMS
XMUMHMUYECKUX MPEBPAIECHNUN B Pa3INYHBIX YCIOBHSIX;

11) BBIYMCIATH OTHOCUTENIBHYID MOJIEKYJSIPHYHO U MOJISIDHYIO MacChl BELIECTB; MAacCOBYIO JIOJIIO
XHUMUYECKOTO 3JIeMEHTa Mo (op- Myle COEIMHEHMs; MACCOBYIO JOJIO BEIIEeCTBAa B PacTBOPE; MPOBOAUTH
pacuéTel 110 ypaBHEHUIO XUMHUUYECKOHN peakuu;

12) cnenoBaTh MpaBUJIaM I0JIb30BAHHUS XMMUYECKON MOCYA0H M 1ab0paTOpHBIM 00OpYIOBaHUEM, A TAKKE
npaBUjaM OOpalleHUs] C BELIECTBAMU B COOTBETCTBHUM C MHCTPYKLUHMSMHU IO BBIIOJHEHHIO Ja0OpaTOPHBIX
XUMUYECKUX OIBITOB IO MOJYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIIIEKUCIIOro rasa);

13) TPOBOAWUTH PEAKLMH, MOATBEPKIAAIOIINE KAUECTBEHHBIN CO- CTaB PAa3IMUHBIX BELIECTB: PACIIO3HABATh



ONBITHBIM MyTEM XJIOpHI- OpomMua-, noauia-, kapOoHat-, docdar-, cuimkar-, cyiabdar-, TUAPOKCHI-HOHHI,
KaTHOHbI aMMOHUSI U MOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaX HEOPraHHMUYECKUX
BEILIECTB;

14) UOpPUMEHATH OCHOBHBIE OIlEpPalMM MBICIUTEIBHOW [EATEIbHOCTM — AHAJINW3 W CHHTE3, CPAaBHEHME,
0000IIeHne, CHCTEMAaTH3alUIO, BBISBICHUE NPUYMHHO-CIECACTBEHHBIX CBA3€H — JJIs1 W3Yy4CHHs] CBOWCTB
BELIECTB M XUMHUYECKHX PEAKIMI; €CTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOIIOJCHHUE, U3MEpPEHUE,

MOJEIUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH).

COILEPX KXAHUE YYEBHOI'O TIPEIMETA «XUMMUS» 110 TOJAM U3YUEHUSA
8 KJIACC
[lepBoHauanbHbIE XUMUYECKHUE TOHSATHS

[Ipenmer xumuu. Ponp xuMuM B KWM3HM 4elioBeKa. Tema u BemiecTBa. DU3WYECKUE CBOWCTBA BEIIECTB.
ArperatHoe coctosiHue BemiecTB. [loHsTHE 0 MeTOAaxX MO3HAHUS B XUMUU. XUMHS B CUCTEME HayK . YucTbie
BemiecTBa 1 cMecu . CiocoObl pa3ielieHus: cMecei .

ATOMBI U MOJNEKYNbl. XUMHUYECKUE 31eMEHThl. CHUMBOJIBI XUMUYECKUX 3JeMeHTOB. [IpocThie U Cll0KHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumuyeckass ¢GopMmyna. BaneHTHOCTP aTOMOB XHUMHYECKMX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTB. OTHOcuTenbHas aroMHas Macca. OTHocuTenbHas MOJEKyJAspHas Macca. MaccoBasg — J0Js
XUMHYECKOTO JIEMEHTA B COCTUHEHUH.

Ouznyeckue U XUMUYECKUE SBJICHUS. XHMMHUYECKash peakuus U e€ MpU3HAKU. 3aKOH COXPaHEHUS MacChl
BelleCcTB. Xumudeckue ypaBHeHUs. Kiaccupukanus XMMUYECKUX peakuuid (COeAMHEHUsS, pa3IoKEHUs,
3aMeIIeHus ).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOHN MOCYAOH, ¢ mpaBuiaMu paboThl B J1a00paTOpuu U
npuéMamMu oOpamieHusi ¢ J1abopaTopHbIM OOOPYJOBAaHWEM; HW3YYCHHE M ONHCaHHE (PU3NUYECKUX CBOUCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB; HaOMOAeHNE GU3NUEeCKUX (TJIaBJIEHWE BOCKA, TasHUE JIbJa, paCTUPAHHUE
caxapa B CTYyIKe, KUIMIEHHWE W KOHJEHCALUS BOJbI) U XUMHUYECKHX (FOpEHHE CBEYM, MPOKATUBAHHE MEIHOMN
MIPOBOJIOKH, B3aWMOJEUCTBUE MeJla ¢ KUCJIOTOW) SIBICHUN, HAONIOIEHUE U OMKCAaHUE MPU3HAKOB MPOTEKAHUS
XUMUYECKUX pPeakiuid (pa3oKeHHe caxapa, B3aUMOJCHCTBHE CEPHOM KHCJIOTHI C XJIOPHAOM Oapws,
pasznoxkenue ruapokcuaa meau (II) mpu HarpeBanuu, B3auMoAeHcCTBHE Keme3a ¢ pacTBopoM cosm meau(1l));
M3Yy4eHUE CIOCOOOB pasfiesieHus cMeceil (¢ MOMOIIbI0 MarHuTa, GUIbTPOBAaHUE, BhIMIAPUBAHUE, TUCTHILISAIMS,
xpomaTo- Tpadus), MNpPOBEIECHHWE OUYMCTKM MOBAPEHHOW CONM;, HaONIOIEHHWE U OINHCAHUE PEe3YJIbTaToOB
MIPOBEACHUS OIbITa, WUIFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl; CO3JaHUE MOJEIEH MOJEKYII
(ITapOCTEPIKHEBBIX) .

Baxueiiune npeacraBuTeN HEOPraHMUYECKUX BEILIECTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucinopoag — snemeHT M npoctoe BemiecTBo. HaxoxaeHue
KHUCTIOpo/a B mpupoie, (u3nueckue U XUMHUYECKUe cBOMcCTBa (peakuuu ropenwus). Oxcunpl. [Ipumenenue
kucnopoaa. CrocoObl MoydeHus: KUCIOpoaa B 1a00paTopuu U MPOMBILIIEHHOCTH. KpyroBopoT kuciopoaa B
npupojae. O30H — amIoTpoIHas MoIu(pUKaLKUI KUCTIOPO/a.

TemoBoit >PdexT XuMUYecKOW peaklud, TEPMOXMMHUYECKHE YpaBHEHUS, HK30- M DHJIOTEPMHUYECKHE
peakiuu. TomauBO: yrojib U METaH. 3arps3HEHUE BO3JlyXa, yCUJICHHE MapHUKOBOTO 3(ddekra, paszpyiieHue
030HOBOTO CJIOA .

Bopopoa — anemeHT u nmpoctoe BemiecTBo. HaxoxaeHue BojiopoJia B pupoje, pusnyeckre 1 XUMHYECKUe
CBOICTBa, MPUMEHEHHE, CIIOCO0BI oydeHus. CocTaB KUCIOT U COJIEH .

KomuuectBo BemectBa. Mosb. MoinsipHas Macca. 3akoH ABorajipo. MosspHblii 00bEM Ta30oB. Pacuérsl mo
XUMHUYECKUM YPABHEHUSM.

@duznyeckue cBoWcTBa BoAbl. Boma kak pactBopurenb. PactBopbl. HachllieHHBIE M HEHACHIIIEHHBIE
pacTtBopsl. PactBopumocTh BemecTB B BoAe.1 MaccoBast 1o BeniecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA
Boabl. CocTaB ocHOBaHMM. Ponp pacTBOpoB B NMpUpoJe M B >KM3HM denoBeka. KpyroBopoT Bojbl B IpUpOJIE.
3arpsi3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdeckux coenuHeHuid. Oxcuapl. Kiaccudukainus OKCHIOB: coljieoOpa3zyrolue
(ocHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HecoseoOpasyromue. HoMeHknatypa OKCHIOB (MEXIyHapOoIHAs U
TpuBHaidbHasH). Pu3ndeckue U XMMUYECKHe CBOMcTBa okcuoB. [lonyuenue.

OcnoBanms. Kimaccudukanus OCHOBaHMIA: MIENMOYM M HEpAcTBOpPUMBbIE OCHOBaHUs. HomenkmaTtypa



OCHOBaHUH (MeXIyHapoJHas U TpuBUaNbHas1). PU3nMUecKre U XUMHUYECKHE CBOMCTBa ocHOBaHMM. [lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccugukanus kucnotr. Homenkiatypa KUCIOT (MeXAyHApOAHAs U TpUBHAJbHAasH). DU3HUecKue
1 XMMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetaiuioB H. H. bekerosa. [Tonydyenue kucior.

Conu. Homenknatypa cosneil (MexayHapoJIHas W TpUBUajbHas). Puznueckrue M XUMHUYECKHUE CBOWCTBA
coseir. CriocoObl MOTy4eHUs COJICH.

['enernueckas cBsi3b MEX Ay KJlacCaMU HEOPTAaHUYECKUX COEIMHEHUM.

XUMUYECKUHN IKCHEPUMEHT: KaueCTBEHHOE OIPENEIICHUE COJAEPKAHUS KUCIOPOAa B BO3IYXE; MOJIy4YEHHE,
coOMpaHue, paclo3HaBaHWE W W3YyYCHHE CBOICTB KHCJIOPOAa; HAOIIOJACHWE B3aWMOJCHCTBHS BELIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHMSI M IPEKpalleHUs ropeHus (Mokapa); 03HaKOMJIEHHE C 0OpaslaMu
OKCHJIOB M ONHMCAHWE WX CBOWCTB; IMOJy4eHHE, COOMpaHHUe, paclo3HaBaHWE W W3YyYCHHE CBOWCTB BOJOpOIa
(ropenue); B3aumojencTBue BoAopoaa ¢ okcuaoM meau(ll) (Bo3MoXHO HCHONB30BaHUE BUEOMATEPUATIOB);
HaOoIeHNe 00pa3lioB BEUIECTB KOJUYECTBOM | MOJIb; HCCIeA0BaHNE OCOOCHHOCTEN pacTBOPEHUS BEILIECTB C
Pa3IMYHON PacTBOPUMOCTHIO; MPUTOTOBJICHHE PAaCTBOPOB C ONPENECIEHHON MaccoBOH /0yiel pacTBOPEHHOTO
BEIIIECTBA; B3aUMOJEWCTBHE BOJBl C MeTaylaMH (HAaTpUeM M KajibliieM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEpPUAJIOB); ONpPEAEICHUE PAacCTBOPOB KHCIOT M IIEI0YeH C MOMOIIBIO MHAMKATOPOB; HUCCIEIOBAaHUE
00pa310B HEOPraHNYECKUX BEIIECTB pa3- JIMYHBIX KIACCOB; HAOJIO/IEHNE U3MEHEHUSI OKPAaCKU MHIUKATOPOB B
pacTBopax KHUCIOT M IIeJ0Yei; u3yueHue B3aumopaencTus okcu- aa meau(ll) ¢ pactBopom cepHOM KUCIOTHI,
KHCJIOT C METAJJIAMH, PEAKIUN HEUTPAN3ALMH; TIOJy4YEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJTHOTO
MeTajjla JPYyruM M3 pacTBOpa COJIM; pElIeHHE SKCIEepUMEHTANbHBIX 3a/ad Mo TeMe «BakHelne kiaccel
HEOPraHUYECKUX COETUHEHUID).

[lepnoanueckuil 3akOH M IepHOAMYECKas cucreMa xuMmudeckux aemeHTtoB [[. M. Menaeneea. Ctpoenue
aTOMOB.
Xumunyeckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKIINN

[lepBrie MOMBITKH KiIacCU(PUKALUNA XUMUYECKHX 3JIeMEHTOB. [loHATHE O Tpynmax CXOJIHBIX 3JEMEHTOB
(IIenoyHble U IIEJIOYHO3EMENbHbIE METaJUIbl, TaJOT€Hbl, UHEPTHbIE Ta3bl. DJIEMEHTHI, KOTOpble 00pa3yroT
amoTepHbIe OKCUBI U TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuonuueckass cucrema xumuueckux snemeHtoB JI. M. MenneneeBa. Bujsl
tabnuubl «llepuoanueckas cucrema xumuueckux snemeHToB JI . M . MenneneeBa» . [lepuoasl u rpynmsl .
Ou3nYecKuil CMBICH MOPSIKOBOTO HOMEpa, HOMEPOB NEPU- OJ1a U TPYIIIIHI JIEMEHTA .

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aToOMOB MepBbIX 20 XUMHYECKUX AJIEMEHTOB mnepuoandeckor cuctemsbl [l. . MenneneeBa. XapakrepucTuka
XMMHYECKOTO AJIEMEHTA 10 €ro MOJIO0KEHUIo B nepuoanyeckoit cucreme Jl. M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs paguyca aToOMOB XHMMHMYECKUX 3J€- MEHTOB, METaJUIMYeCKHUX U
HEMETAJUIMYECKUX CBOMCTB MO IpylnaM M MepuojaM. 3HAYeHUE MEPUOJUYECKOr0 3aKOHA U MEPUOJAUYECKOU
CUCTEMbl XMMHYECKHX AJIEMEHTOB JUIsl Pa3BUTHS Hayku U mpaktd ku . JI . U . MenneneeB — yu€HbI u
TpaXKIaHUH .

DNEeKTPOOTPULIATENHHOCTh XUMUYECKUX SJIEMEHTOB. XUMUYE- CKasl CBA3b (MOHHAsS, KOBAJICHTHAs MOJSIpHAS U
KOBaJIeHTHas Hemo- JspHas). Ctenenb okucieHus. OKHUCIUTENbHO-BOCCTAaHOBUTEIbHBIE peakiuu. [Iporeccsl
OKHUCJIEHUS U BOCCTaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

XUMUYECKUH HKCIEPUMEHT: HM3ydeHHE OOpas3I[OB BEIIECTB METal- JIOB M HEMETAJIOB; B3aHMOJCHCTBHE
TUAPOKCHIA LMHKA C PacTBOPAMH KHCIOT U WIENOYEH; MPOBEIEHUE OIbITOB, WIIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINH (TOpEeHHE, pEeaKIIuu pPa3IoKEHUs, COSTUHEHHUS).

MexnpeamerHblie CBA3U

Peanu3anuss MeXNnpenIMETHBIX CBsS3€M NpU H3y4yeHMH XUMHM B 8 Kiacce OCYLIECTBISETCS uepes
MCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, SBISIOIIUXCS CUCTEMHBIMU IS

OTJEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OO11re ecTeCTBEHHO-HAY4HbIe MOHATHSA: HAY4HBIM (PaKT, THIOTE3a, TEOpUS, 3aKOH, aHAIW3, CHHTE3,
KJaccu(uKaIus, nepuoauYHOCTh, HAOII0AEHUE, SKCIEPUMEHT, MOJICTUPOBAHHE, U3MEPEHHE, MO/IEITb, SIBIICHHE.
®dusuka: MaTepus, aToM, dJIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII, PaIUOAKTUBHOCTb, MOJIEKYJIA,
ANIEKTPUYECKHI 3apsi, BEIECTBO, TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIEeCTBa, ra3, (GU3NUYECKUE BEIUYHHBI,



CIMHUIIBI U3MEPEHUS, KOCMOC, IIaHEThI, 38E3]1b1, COJIHIIE.
buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TOPOJBI, IOJIE3HBIC HCKOMAEMbIC, TOTLIUBO,
BOJIHBIC PECYPCHI .

9 KJIACC
BemecTBo 1 XuMHUuecKasi peakius

[lepuoguueckuii 3akoH. Ilepuonnyeckas cucrema xumuueckux snemeHToB J[. M. Menneneea. CrpoeHue
aTOMOB. 3aKOHOMEpPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKUX JIEMEHTOB INEPBbIX TPEX NEPUOAOB, Kajus,
KaJIbLUSl U UX COEAUHEHUHN B COOTBETCTBUU C MOJIOKEHUEM AJIEMEHTOB B IIEPUOIUYECKON CUCTEME U CTPOCHUEM
ux aToMoB. CTpOEHME BEILECTBA: BUJbI XUMHUUYECKOHN CBA3U. THIIBI KPUCTAIIIMUYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKA U BHJIa XUMHUUECKOM CBSI3H.

Knaccudpukanuss u HOMEHKJIAaTypa HEOpPraHMYECKHMX BeIlecTB (MEXAyHapoJHas W TpHUBHAJIbHAs).
XUMHUYECKHE CBONCTBA BEIIECTB, OTHOCAIIMXCS K pPa3IMUHBIM KJaccaM HEOpPraHMYeCKUX CO €JAMHEHUH,
IFEeHETUYECKas CBA3b HEOPraHMUYECKHUX BEIIECTB.

Knaccudukanuss XuMUYecKHUX pEakiUil 1Mo pa3IuuHbIM MpU3HAKaM (10 YHUCIY M COCTaBy y4acTBYIOLIUX B
pEeaKuu BEIIECTB, M0 TEIJIOBOMY 3P (EKTY, 0 U3MEHEHHUIO CTENEHEW OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB, O
00paTUMOCTH, M0 YYaCTUIO KaTaJiu3aTopa). OK30- U DSHIOTCPMUUYECKHE PEAKIHUH, TEPMOXUMHYECKUE
YpaBHEHHUS.

[lonsitne o ckopoctn xumudeckoil peakuuu. [loHsiTHe 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX
peakuusix. IloHsTHE O TOMOTEHHBIX M Te€TepOreHHbIX peakiusx. [loHATHEe O XMMHYECKOM paBHOBECHH.
@DaxTophl, BIUSIOUINE Ha CKOPOCTh XUMUYECKON PEAKIIMH U MOJI0)KEHUE XUMUYECKOTO PaBHOBECHSI.

Mexann3m OKHUCITATENBFHO-BOCCTAHOBUTEIBHBIX peakuuii (27IeKTPOHHBII OanaHc
OKHUCJIUTEIHHO-BOCCTAHOBUTEIILHOMN peaKliui).

Teopust 3MEKTPOJIUTHUECKON TUCCOLMAIUN. DIEKTPOIUTHI U HEAIEKTPOJIUThI. KaTHuOHbI, aHMOHBI. MeXaHu3M
JUCCOIMAIMN BEIECTB C Pa3IMYHbIMU BHJAMU XUMHUYECKOM cBs3u. CreneHp auccounanu. CuiibHBIE H
cma0ble SJIEKTPOTUTHI.

Peakuun nonHOro obmeHa. YcCJOBHS NMPOTEKaHHS pPEaKIMi MOHHOTO OOMEHa, MOJIHBIE M COKpallEHHbIE
WOHHBIE ypaBHEHHsS peakuuid. CBOWCTBAa KHCIOT, OCHOBAaHMM W COJIGM B CBETE IMIPEACTABJICHHN 00
ANEKTPOJUTHYECKON qucconuanuu. KauectBeHHble peakunu Ha HOHBI . [loHATHE O rupon3e comeil .

XHUMHYECKUN JKCHEPUMEHT: O3HAKOMJIEHME C MOJEISIMU KPUCTAUIMYECKUX PEETOK HEOPraHUYeCKUX
BEIIECTB — METALIOB M HeMeTauioB (rpadura W anamasa), CIOXKHBIX BEHIECTB (XJIOpHaa HaTpHs);
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOM peakUuu OT BO3JCHCTBUS PAa3IMUYHBIX (PaKTOPOB;
HCCIIEA0BAaHUE AIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, IIPOLECCA UCCOLMALUN KHUCIIOT, IIEeJI0OYed U COJIeh
(BO3MOXKHO HCHOJB30BAaHUE BUJICOMATEPUANIOB); NPO- BEICHHE OIbITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEaKuil HOHHOTO oOMeHa (0O0pa3oBaHUE OcCajKa, BbIAEICHHE raza, 0Opa3oBaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCITH- TEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM (TOpeHHe, Peakiuy pa3ioKeHus,
COEIMHEHUS); paclo3HaBaHUE HEOPTraHMYECKHUX BEIIECTB C IOMOIIBbIO KAaYeCTBEHHBIX DPEaKIMil Ha HOHBI;
penieHne SKCIepUMEHTaIbHbIX 3a/1ay .

Hewmeranibl u ux coequHeHus

OOmiast xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH OKUCIICHUS.
Crpoenue u ¢pu3nUecKue CBOUCTBA MPOCTHIX BELIECTB — TraJIOT€HOB. XMMUYECKHE CBOWCTBA HA MTpUMEpE XJI0pa
(B3auMoelicTBUE C MeTalllaMd, HEMeTalaMH, IenodaMu). XjaopoBoAopoa. CossHas KHCIOTa, XUMHUYECKHE
CBOICTBa, MOJIyu€HUE, IpUMeHeHHE. [leficTBre XJ10pa U XJIOPOBOAOPOAA HAa OPraHM3M 4ejoBeka. BakHelue
XJIOPUABI U UX HAXOXKACHUE B IPUPOJE .

OO6mas xapaktepucTrka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
OKHCJICHHUS.

Ctpoenue u pu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M Cepbl. AJIIOTPONHbIE MOAU(DUKAIIIH
KHACIOpoAa M cepbl. XUMHUYeckHe cBoHCTBa cepbl. CepoBOIOpOJ, CTpOeHHE, (PU3MYECKHEe M XUMHUYECKHE
cBoiictBa. OKCHIBI Cepbl KaK NPEACTaBUTENM KHUCIOTHBIX OKcuAoB. CepHas KHCIOTa, (U3MYECKUE U
XMMUYeCKHe CBOMCTBA (00IIMe Kak MPeACTaBUTENs Kiacca KUCIOT U cnenuduyeckre). XMMHUUECKUE PEeaKlny,
JeKalle B OCHOBE IMPOMBIIUIEHHOTO croco0a moiydeHust cepHoi KucnoThl. [Ipumenenume. Cosn cepHoi
KHCJIOTHI, KAUeCTBEHHAsl peakiys Ha cyib(ar-uoH. HaxoxxaeHue cepsl U €€ COCAMHEHUI B MPUPOJE .



XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeabl COSAWHEHHSIMU cepbl (KUCIOTHBIE MO, 3arps3HCHHE
BO3]lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPENOTBPALICHUS .

OOmas xapakTepucTuka 31eMeHTOB VA-Tpymibl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE CTEICHU
OKHCIICHHSL.

A30T, pacrpocTpaHeHHE B pupoje, GU3NYEeCKue U XUMHUECKUEe CBOMCTBa. KpyroBopoT azoTa B MpUpOJE .
AMMuak, ero (U3MYECKUe M XUMHYECKHE CBOWMCTBA, MOJydeHWe W mnpuMeHeHue. Colu aMMOHUS, UX
du3nUecKue M XUMHUYECKHE CBOWCTBA, MpuMeHeHWe. KadecTBeHHas peakiusi Ha MOHBI aMMOHUs. A3O0THas
KHCIIOTa, €€ MoJlydeHne, (pu3ndeckne M XMMHUYECKHe CBOWCTBA (0OIIMe Kak MPEICTaBUTENS KJIacca KUCIOT H
cneuupuveckue. lcrmonb30BaHHE HUTPATOB W COJEH aMMOHHUS B KauyeCTBE MHHEPAIbHBIX yI0OpEeHUH.
XUMUYECKOe 3arpsi3HEHHE OKPYKAIOUIeH Cpelbl COSAWHEHHMSIMH a30Ta (KHCIOTHBIC JO0XKIW, 3arps3HEHHE
BO3/yXa, TIOYBBI U BOJOEMOB).

docdop, ammorponHbie Moaudukanuu Gocdopa, puzndeckue u xumudeckue coiictea. Oxeun dochopa(V)
u ¢ochopHas kuciora, (U3NYECKHE M XMMHUYECKHE CBOWCTBa, moiydeHue. lcnombszoBanue QocdatoB B
KaueCcTBE MUHEPATHHBIX YIOOpEHUH.

O6mas xapakTepuctuka 3aeMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbIE CTETICHU
OKHUCJICHHUS .

VYraepon, alIoTpoHbIE MOAU(DUKAIINH, PACTIPOCTPaHEHHE B TIPUPO/IE, PU3UIECKUE M XUMHUUECKUE CBOKCTBA.
AncopOuus. Kpyrosopot yriaepona B npupojae. OKCuabl yriepojaa, ux (pu3nyeckue U XMMUUECKHE CBOMCTBA,
JEeWCTBUE HAa JKUBBIC OPraHU3MBI, TOJydeHHE W TPUMEHEHHE. JKOJIOTHYeCKHe MpOoOIeMbl, CBS3aHHBIC C
okcunmom yriaepona(IV); rumore3a rino0anbHOTO TOTEIUICHHS KIMMaTa; MapHUKOBBIM 3(dext. VYrombHas
KHACIOTa W €€ CONM, UX (U3NYECKHe M XUMHUYECKHE CBOWCTBA, MOJYYCHHWE W TNpuMeHeHwne. KauecTBeHHas
peakmus Ha KapOoHAT-HOHBI. Vcnoip30BaHne KapOOHATOB B OBITY, MEAMUIIMHE, TPOMBIIUICHHOCTH U CEITHCKOM
XO34ICTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHHUAX yriepoaa (MeTaH, 3TaH,
STHUJIEH, alleTUJIeH, ATaHOJ, TIUIEpPUH, YKCycHas Kuciorta). X coctaB u xumuyeckoe crpoeHue. [lonstue o
OMOJIOTMYECKH BaXXHBIX BEIIECTBAaX: JKHUpaX, OelkaX, yrieBoJax — M HMX pOJM B KHU3HU 4YellOBEKa.
MarepuanbHO€ €AMHCTBO OPraHMYECKUX U HEOPTaHMUECKUX COCTUHEHH.

Kpemnunii, ero ¢pu3uveckue u XMMUYECKHE CBOWCTBA, MOJydyeHUE W NpuMeHeHne. CoequHeHus KPeMHUS B
npupone. OOmwme mnpectaBiaeHuss o0 oxcuae kpemHUsA(IV) u kpemuueBoir kucimoTe. CHIHMKATBI, WX
UCII0JIb30BaHUE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTU. BaxkHeillne cTpouTelbHble MaTepUallbl: KepaMHKa,
CTEKJIO, IIEeMEHT, OeTOH, *kese300eToH. [Ipobiaembl 6€30MacHOr0 UCHOIb30BAHUS CTPOUTEIHHBIX MAaTEPUATIOB B
MTOBCEIHEBHOM KU3HU.

XUMUYECKUIN JKCIEPUMEHT: M3yYeHHE 00pa3loB HEOPraHMYECKHX BEILIECTB, CBOWCTB COJISTHOM KHCIIOTBHI;
MPOBEJICHUE KAaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAONIO/IEHUE MPU3HAKOB HUX MPOTEKAHUS; OIBITHI,
oTpaxaromue Gu3ndeckue U XUMUYECKUEe CBOMCTBA TrajJOr€HOB U WX COCAMHEHHI (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPUANIOB); O3HAKOMIIEHHE ¢ 0Opa3lamMu XJIOPHUIOB (TATOTCHHUIOB); O3HAKOMJICHHE ¢ 00pas3laMu cephbl
u e€ coeAMHEHUSIMHU (BO3- MOKHO HCIOJB30BaHUE BHUAECOMATEpUaAOB); HAOMIOJEHHUE TMpoiiecca OOyrIMBaHU
caxapa MmoJ AeicTBUEeM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI; U3YYEHHE XUMUYECKUX CBOMCTB pa30aBleHHON
CEepHOM KHCJIOTHI, TMPOBEACHUE KAYECTBEHHOW peakiuu Ha Ccynb(paT-uOH U HAOMIOJAeHHE Mpu3HaKa e&
MPOTEKAHUS, O3HAKOMJIEHUE C (DU3MUECKMMHU CBOMCTBAMHU a30oTa, docdopa M uUX COeAUHEHHH (BO3MONKHO
UCIOJIb30BaHNE BHUIEOMATEPUANIOB), 0Opa3aMu a30THBIX U (OCcPOPHBIX YIAOOPEHUN; ModydeHue, cooupanue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB aMMHaka; MPOBEICHHE KaYeCTBEHHBIX pEaKlMii Ha HOH aMMOHHS H
dbocdar-voH U U3ydeHHe MPU3HAKOB UX MPOTEKAHUS, B3aUMO/ICHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI
C Meapio (BO3MOXHO HCIOJB30BAaHUE BHJICOMATEPHANIOB); M3YYEHHE MOJENed KPUCTAIIMYECKUX PEmIETOK
anMasa, rpadura, ¢ymiepeHa; O3HAKOMIIGHHE C TIpOIlecCOM aAcopOLMU  PAcTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YTTIEM U YCTPOWCTBOM MPOTHBOTAa3a; MOJTy4YeHHE, COOMpAaHME, PACO3HABaHHE U U3YyUEHUE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEJCHHE KAaYeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CHJIMKAT-UOHBI U HU3Yy4eHUE
MPU3HAKOB WX TMPOTEKAHUsS; O3HAKOMIJICHHE C TPOAYKIHMEW CUIUKATHON MPOMBIIUIEHHOCTH, peIICHHE
AKCMEPUMEHTAIBHBIX 3a7a4 1o TeMe «BakHel e HeMeTaTbl U X COSTUHEHUS.

MerTanibl U BX COeTUHEHUS

OOmiass xXapakTepUCTHUKA XUMHUYECKHMX DJIEMEHTOB — METAaUIOB HAa OCHOBAaHWUU WX TIOJNIOKEHUS B
nepuoandeckoil cucreme xumudeckux osnemeHtoB J[. WM. MenneneeBa u ctpoeHuss aromoB. Ctpoenue
MeTauioB. MeTannudeckasi CBSI3b M METaJUIMYECKasl KPUCTAILTUYECKAsl PeméTka. DIEKTPOXUMHUYECKUN P



HaNpsOKeHUH MeTayuioB. (DHU3MUYECKMe W XUMHUYECKHE CBOICTBa MeTayuioB. OOmme crnocoObl MOTy4eHUs
MeTtauioB. [loHsATHE O KOppPO3UM METaIOB, OCHOBHBIE CIOCOOBI 3alUTHl UX OT Koppo3uu. CriaBel (CTamb,
YYT'YH, JIOPATIOMUHUHN, OpOH32a) U UX IPUMEHEHUE B OBITY ¥ IPOMBIIILIEHHOCTH.

[[{esiouHbIE METAJUIBL: TOJIOKEHUE B MEPUOJAMYECKON cucTeMe Xumuuyeckux anemeHToB . . Menpeneesa;
CTPOEHHE MX aTOMOB; HaX0XJAECHUE B npupoae. Puznueckue U XUMHUYECKUE CBOICTBA (Ha IIpUMEpE HATPHUS U
kanus). OKCHIbI U TUAPOKCUABI HATPUS U Kanus. [I[puMeHeHue MenoYHbIX METaJIOB U UX COEAMHEHUM.

[lenoyHo3eMenbHbIE METAJIIbl MarHui U KajiblMi: IOJIOKEHHWE B NEPUOJAMYECKON CHCTEME XMMHUYECKUX
anemenToB . M. MenzeneeBa; cTpoeHHE UX aTOMOB; HaxOKJeHUE B npupone. PU3HUecKre U XUMHUYECKHE
CBOMCTBa MarHus M Kayibliysl. Baxknelne coemHeHs Kanblusl (OKCUI, TUAPOKCH, coiin). KECTKOCTh BOJbI U
CHOCOOBI €€ yCTpaHEHHUSI.

ANIOMHHMIL: TIOJIOKEHUE B NIEPUOJUYECKON CUCTEMe XUMHUYeCKHUX 3ieMeHToB J[. M. Menneneesa; crpoenue
aToMa; HaxoXaeHue B mpupojae. Ouznyeckne W XUMHUECKHUE CBOWCTBA aOMUHHA. AMQOTEpHBIE CBOWCTBA
OKCHJIa U TUJIPOKCHJIA AITFOMHUHHUSL.

Kene3o: mosokeHHe B MEPUOJMYECKON cHcTeMe Xxumuyeckux snemeHToB JI. M. MenpaeneeBa; ctpoeHne
aToMa; HaxoxXJeHue B mpupoje. Puznueckue U XuMu4eckre cBoicTBa xene3a. OKCHUIIbI, THAPOKCHIIBI U COJIU
xene3a(ll) u xeneza(Ill), ux cocras, CBONCTBA U TOTy4YCHHE.

XUMUYECKUN HKCHEPUMEHT: O3HAaKOMJIEHME ¢ oOpa3llaMd METalsIoB M CIUIaBOB, HMX (PU3MUECKUMHU
CBOMCTBaMH; M3Y4YE€HHE DE3YyJIbTaTOB KOPPO3UM METAJUIOB (BO3MOKHO HCIOJB30BAaHUE BHAEOMATEPUANIOB),
O0COOEHHOCTEH B3aUMOJCHCTBUS OKCHJIA KaJbIMS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHHE
BHJICOMATEpPHAJIOB); HWCCJICIOBAaHUE CBOWCTB KECTKOW BOJBI; MpOIlECCa TOPEHUS XKejle3a B KHCIO- PpOJIe
(BO3MOKHO HCIIOJIb30BaHHE BHAEOMATEPUANIOB); MPHU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX PEAKIUA Ha HOHBI
(maraus, xamplusi, amomuHus, nuHka, skeneza(ll) u xemesza(Ill), memu(Il)); mabmromeHue w  omucaHue
MPOLIECCOB OKpAIIMBaHUS IJJAaMEHHM HMOHAaMU Ha-TpUs, Kajlus W Kajlblus (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPUANIOB); HCCIIeIOBaHHE aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS M THUIPOKCHAA IIMHKA;
penieHue SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIme MeTaibl U UX COCTUHEHUSD .

XUMUA U OKpY>Karolasi cpeaa

Hosbele Marepuansl n TexHonoruu. BemiectBa U Marepuansl B IOBCEIHEBHOW KWU3HHM YEJIOBEKA. XUMHUS U
310poBbe. bezomacHoe HCMoIb30BaHUE BELIECTB M XMMHUYECKHUX peakuuid B ObITy. IlepBasi mo- mompb mpu
XUMHUYECKUX O0Orax M OTpaBiIeHHAX. OCHOBBI JKOJIOTHM- YECKOM TPAMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE
OKpyXarolei cpepl (mpeaenbHas aonyctuMas kKoHueHTpauus Bemects — [1/IK). Ponbp xumun B pemienuu
HKOJIOTHYECKUX MPOOIIEM.

[IpupoaHble UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOIHBINA Ta3, HE(Th), IPOAYKTHl UX MEpPepadOTKH, UX
POJIb B OBITY ¥ IPOMBIIIIEHHOCTH .

XUMUYECKUN HKCHEPUMEHT: HM3ydeHHE OOpa3l0B MaTepuaioB (CTEKJIO, CIIaBbl METANIOB, MOJHUMEpHBIE
MaTepHuabl).

MexnpenMeTHbI€ CBSI3U

Peanuszamusi MeXnpeIMETHBIX CBS3€dl MpH HW3y4eHWH XUMUU B 9 Kilacce OCYIIECTBISIETCS Yepes
MCIO0JIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHNA, TaK U MOHSATHUH, SBISIONIMXCS CUCTEMHBIMHU JUIS
OT/EJBbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHSATHS: Hay4HbIH (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KJaccu(uKanus, NepUOJANYHOCTb, HAONIOJEHNE, SKCHEPUMEHT, MOJEIMpPOBAHUE, HU3MEpEHUe, MOJEIb,
SIBJICHHE, TMApHUKOBBIK 3¢ (eKT, TexHojorus, Martepuanbl. Pusnka: marepus, aToM, >JIEKTPOH, MPOTOH,
HEUTPOH, MOH, W30TOIl, PaJHOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUECKUN 3aps]l, TPOBOAHUKH, TOJIYIPOBOIHUKH,
JMAJIEKTPUKH, (OTORIEMEHT, WHAMKATOp, BEIIEeCTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHME BEUIeCTBa, TIas,
pacTBOp, pPaCTBOPUMOCTb, KPUCTANINYECKAs! PEHIETKA, CIJIaBbl, (PU3NUYECKHUE BEIMUYMHBI, €ANHULBI U3MEPEHMUS,
KOCMHUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE€3/1b1, COHIIE.

buosorusi: ¢oTtocunres, npixanue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHBIE YAOOpPEHHS, MHKpPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA .

I'eorpadus: armocdepa, ruzapochepa, MUHEpaslbl, TOPHBIE MOPOAbI, IOJIE3HbIE MCKONAeMble, TOIUIMBO,
BOJHBIE PECYPCBI.

KanenpapHo-temaTnueckoe NJIAaHHPOBaHME 10 XMMHH 8 Kj1acc
2 yaca, 68 yacoB

KonTtponeHeix pador — 3
[IpakTuyeckux pabot - 3



Ne | Pazpen. Tema ypoka Kou-so | lara | Hcnonvzoeanue
4acoB IIPOBE | 0OOpyoosanus
nenus | «Touxka pocma
Tema 1. Xumusa — BaHas 00/1aCTh €CTECTBO3HAHUS U
NMPaKTHYECKOIi JiesiTeJIbHOCTH YesioBeka (5 )
1 [Ipenmer xumuu Ponb XMMUM B dKU3HU YEIOBEKA. XUMHUS B 1
CHCTEeME HayK. MeTO/ bl MO3HAHUS B XUMUH.
2 3HAKOMCTBO C IpaBUJIaMH 0€301IaCHOCTH puéMamu paboTeiB | 1 [udposas
xuMuueckoi nadbopatopuu. [Ipakruueckas padora: nmaboparopust
No 1. ITpaBuia paOoThI B 1a00paTOpHu U MPUEMBI 00paIIeHus ¢ «Pobuknad»
1abopaTopHBIM 000PYIOBAHHEM [Mudporoii qaTauk
TEeMITepaTypbl
CrniuptoBka CBeua.
3 Tena u BemecTBa 1
4 ®duznyecKue CBOMCTBA BEIIECTB. ATperaTHOe COCTOSHHE 1
BEIIECTB .
) YucTeie BemecTBa u cMec. CiocoObl pa3ieNieHns: CMECEH. 1 Hudposas
Paznenenue cmeceit (Ha nmpuMepe OYUCTKU IOBAPEHHOMN COJIH) nmabopaTtopust
«PoOukad»
Tema 2. BemecTBa
H XUMHYECKHe Peakiun
(1549)+1 4
6 ATOMBI 1 MOJIEKYJIBI. XMMUYECKHE IEMEHTBI 1
7 3HaKu (CUMBOJIBI) XUMHYECKUAX JIEMEHTOB 1
8 [TpocThie 1 COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE 1
yUeHHue.
9 Xumudeckas Gopmysa. BaneHTHOCTh aTOMOB XMMHUYECKUX 1
DIeMEHTOB
10- | 3akoH MOCTOSHCTBA cocTaBa BeuecTB. OTHOCUTENbHAS 2
11 | aromHas macca. OTHOCHTENbHAS MOJIEKYJISIpHAs Macca .
12 | MaccoBas JoJIsI XMUMHUYECKOTO JIEMEHTA B COEIUHEHUHI 1
13 | Ou3nueckue 1 XUMUIECKHUE SBJICHUS 1
14 | Xumnveckas peakiws. [IpusHaku 1
U YCJIOBUS MIPOTEKAHUS XMMUUECKUX PEAKIHi
15 | Xumwudeckue ypaBHEHUS 1
16 | Tumbl XUMHUYECKUX peakiuid. Peakius coeiMHeHNS 1
17 | Peakius pasznoxeHus 1
18 | Peakuusa 3amemieHus 1
19 Peakiusa oOMeHa 1
20 | 3akoH coxpanenus Macchl BenectB. M. B. JlJomoHocOB — 1 BECHI
yUEHBIN- YHITUKIOTIENCT. TEXHOXHUMHYECKUE WU
AIIEKTPOHHBIE; CBEYA;
K0J10a TJIOCKOI0HHAsS
250 mu; mosKKa 11t
CKUTaHUs
BEIIECTB
21 | KonrpospHas pabora Ne 1 1
Tema 3. Bo3ayx. Kuciopoa.
Oxcuabl
(G
22 | Bo3myx — cmech razoB. CoctaB Bo3ayxa Kucnopog — 1

3JICMCHT U MPOCTOC BCIICCTBO. O30H — AJIJIOTpOIIHAA




MOAUGUKALHS KHCIOPOIa

23

Haxoxaenue Kuciopoa B mpupojie, Gru3naecKue u
XUMHYECKUE CBOMCTBA (PEAKIMU OKUCIICHHUS, TOPEHHUE.
ITonsTure 00 okcumax

24

CrniocoObI MoTy4eHus KUCTIOPoa B 1a00paTopuu U
HPOMBIIUIEHHOCTH. [[puMeHeHne Kucnoposa.
JlaGoparopHslii onbIT. [lomyuenue u cobupanue KHCIOPO/a,
U3y4YCHUE ETOCBOMCTB.

25

TenoBoii 3 GeKT XUMHIESCKON PEAKIHH, TOHITHE O
TEPMOXUMHIECKOM YPaBHEHUH, K30~ H IHAOTCPMHUUECKHX
Peakumsax

26

TomnuBo (yrons u MeTaH). 3arpsi3HEHHE BO3/1yXa, CIOCOOBI
ero NMpeAoTBpalleHus. Y CUIICHUE TapHUKOBOTO Y dekra,
pa3pyLIeHue 030HOBOTO CJIOS .

Tema 4. Bogopoa. CoctaB KUCJIOT U coJieii(5 1)

27

BOI[OpO)I — JJICMCHT U IPOCTOC BEIICCTBO

28

Haxoxnenue B npupoe, pu3ndeckue 1 XUMUIECKUe
CBOMCTBA (Ha MpUMEPE B3aMMOJICHCTBUS C HEMETaIa-MH U
OKCHJIaMH METAJJIOB

29

[IpumeHenue, ciocoOb! MOITYy4EHNs BOZOPOJIA.
JlaGopartopHslii onbIT: «[lomyuenune u cobupanue
BOJI0PO/1a, M3yYEHHE €T0 CBOMCTB)

31

CocTaB KUCIIOT U cOojieu

Tema 5. KornyecTBeHHbIE OTHOINIECHUS B XUMHUH
(49

32

KonunuectBo BemecrBa. Monb. MonspHast Macca

33

3akoH ABoraapo. MonspHbIid 00bEM ra30B .

[EEN

34-
35

PacuéTtel mo XuMmuUeCcKuM YPaBHCHUSAM.

Tema 6. Boaa. PacrBopsbl. [lousitue 06 ocnoBanusx (5

4)

36

dusnueckue cBOMCTBA BOIBI. AHAIU3 U CUHTE3 — METOJbI
M3Y4YEHUS COCTaBa BOJIBI.

37

XUMHYECKUE CBOMCTBA BOJIBI (peaKI_[I/II/I C MCTallllaMH,
OKCI/II[aMI/I MCTaJIJIOB 1 HEMCTAJLJIOB

38

CocraB ocHoBanuil. [ToHsATHE 00 HHAMKATOPAX

Hudposas
nabopaTopus

«Pobuk1abd»
[Tudposoii pH. mraTus
C 32KUMOM; TISATh
XUMHYECKUX CTAaKaHOB
(25 ma1); mpoMbIBaNIKa

39

Bona kxak pactBopurens. PactBopsl. PacTBopuMocTs BelecTs B
Boje. [Ipaktuueckas padora:

Ne . 2[TpuroToBnenue pacTBOPOB ¢ ONpeIeIEHHON MacCOBOM
J0JIEN paCTBOPEHHOTO BEILIECTBA.

npubop Ui
OTIBITOB C
ANEKTPUYECKUM

TOKOM;
MCTOYHUK ITOCTOSIHHOTO
TOKa: MPOOUpPKH — 2
IIT.
IPOHYMEPOBaHHBIE;
JTYYUHKa;




CIHMPTOBKA;
npoOKH — 2 mT,
MUHIIET

40

Poiib pacTBOpOB B IPHUPOJE U B )KU3HU UeI0BEKa. KpyroBopor
BO/JIbI B IIPHPO/IE. 3arps3HEHNEe NPUPOIHbIX BoA. OXpaHa U
OYMCTKA IPUPOAHBIX BOJ.

Tema 7. OcHOBHBIE KJACChI HEOPraHu4eCKuXx

coeIUHEeHUu
(119)+ 14

41

Knaccuukamus HeOpraHMIeCKUX COCIUHCHHIH.

42-
43

Oxcuppl: coctas, kinaccuukanus (OCHOBHbIE, KHCIIOTHBIE,
amdoTepHbIe,HecoIe00pa3yolIIe), HOMEHKIATypa
(MexTyHapoHasi ¥ TpUBHUAJIbHASA).

[Tony4yenue n XMMUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H
aM(}OTEepHBIX OKCUJIOB.

45

OcHoBaHus: cOCTaB, KJIacCU(PHKAIUs, HOMEHKIIATypa
(MexxayHapoIHas U TpUBUANbHAS), (pu3znueckue u
XUMHYECKUE CBOICTBA, CIOCOObI MOTyUeHUS

[Mu¢posas
naboparopust
«Pobukad»
[Mudposoii pH. mratus
C 30KHMOM; TISITh
XUMHUYECKHX CTaKaHOB
(25 mu1); mpoMbIBaNKa

46-
47

Kucnotsl: cocras, kiaccudukarys, HOMEHKIAaTypa,
bu3uvecKre 1 XMMUYECKUE CBOMCTBA, CIOCOOBI MOTYUYECHHUS.
Psn akTUBHOCTH MeTaIOB

48-
49

Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI MOTyUYCHUS,
B3aHMOJICHCTBHE COJIEH C MeTajlJlaM1, KUCIIOTaMH,
IIEJI0YaMU U COJISIMU

50

['eHeTnyeckas CBsI3b MEXIY KiaccaMH HEOPTaHUUECKUX
COEIUHEHUN

o1

ITpakTuueckast pabora:
Ne 3. Pemienue skciepuMeHTaIbHBIX33]a4 TI0 TEME
«OCHOBHBIE KJIaCChl HEOPTaHMYECKUX COCIMHEHUI

Hudposas
nmabopaTopus

«Pobuk1abd»
[udposoii pH. mratus
C 30KHMOM; TISITh
XAUMUYECKUX CTAKaHOB
(25 mu1); mpoMBbIBaIKA.

52

Koutpomnbsuas padora Ne 2

Tema 8. [lepnoanyeckuii 3aK0H ¥ NEPUOANYECKAS
cucrtemMa xumudecknx yaemMeHToB [, M. Mennesneena.
Ctpoenne atoma (7 4)

53

HepBHe IIOIIBITKHU KJ'IaCCI/I(l)I/IKaHI/II/I XUMHYCCKUX OJICMCHTOB.
Ilonsarue o rpymnmnax CXOAHBIX 3JICMCHTOB (H_IeJ'IO‘lHLIe H
MICJIOYHO3EMCECIIbHBIC MCTAJUIbI, I'AJIOTCHBI, HHEPTHLIC I‘aBH) .

54

DneMeHTbl, KOTOpble 00pa3yoT aM(pOoTepHbIe OKCHIBI U
TUAPOKCUIBI

55

[lepronnueckuii 3aK0H U MEPUONYECKASL CUCTEMA
xumudeckux aneMmenToB 1. . Menneneesa. [lepuomsl,
rpyMIibl, NOArpymbl. PU3HYECKUIA CMBICH MOPSAIKOBOIO
HOMEpa JIEMEHTA, HOME- POB MIEPHUOJIA U TPYIIIHL.

56

CTpOCHI/IC aToMoB. CocTaB aTOMHEIX AAEP. H3oTombl

57

OnexTpoHbl. CTpoeHHE MEKTPOHHBIX 000JI0UEK aTOMOB




HCpBHX20 XUMHUYECCKUX 2JIEMCHTOB HCpHOZ[PI‘-ICCKOﬁ CUCTEMBI
J..Menneneena

58 | XapakrepucTHKa XUMUYECKOTO AJIEMEHTA 0 €r0 MOJIOKEHUTO
B niepuoandeckon cucreme J[.M1. Menaeneesa
59 | 3HaueHME MEPHOIMYECKOTO 3aKOHA
U TIEPUOIMUECKON CUCTEMbI XMMUUECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U nipakTuku. J[. 1. MenaeneeB — y4éHblii,
NeJIaror ¥ rpakJaHuH.
Tema 9. Xumuueckas cBs3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIMU
(8w
60 | DIeKTPOOTPUIATEIFHOCTH AaTOMOB XHMHUYECKUX JIEMEHTOB
61 | MonHas xumMuveckast CBsI3b Hudposas
naboparopust
«Pobuknad»
Hudporoii naTunk
TEeMITepaTyphl
TUTATHHOBBIN; TATIUK
TEeMITepaTyphl
TEpMONAPHBIN
62 | KoBasieHTHO-TIOJIIpHAS CBS3b [Mudpoast
naboparopust
«PoOukad»
[Mudposoii qatuuk
TeMIIepaTypbl
TUTATUHOBBIN; TaTYUK
TeMIIepaTypbl
TepMOMapHbIi
63 | KoBaneHTHO- HETOISIPHAS CBSI3b
64- | CreneHb OKUCIICHUS
65
66- | OkuciuTeapHO-BOCCTAaHOBHUTEIbHBIC peakiuu (OBP).
67 | [Iporecchl OKUCICHUSIM BOCCTAHOBICHUS. OKHCITUTENH U
BOCCTaHOBUTEJIH.
68 | KonTpospHas padota Ne 3




KanennapHo-remaTuyeckoe nJiaHMpoBaHue Mo XUMUM 9 KJ1ace
2 4yaca 68 yacos

KonTpoabHubix pador -3

IIpakTnuyeckux pador - 4

Ne | Tema paznena u ypoka Komu | dara | Hcnonv3osanue
YEeCTB | IIPOBE | 0OOpyoosanus
0 nenus | «Touxka pocma
4acoB
IloBTOpeHue u yriay0JieHHMe 3HAHMI OCHOBHBIX pa3eioB
Kypca 8 kiiacca
59)+1u
1 [lepuonnueckuii 3akoH. Ileproanyeckass CUCTEMa XUMHYECKUX 1
anemeHToB /. 1. Menneneesa. CtpoeHue aToMoB
2 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB XHMHYECKHX 3JIeMEHTOB | 1
MEPBBIX TPEX TEPHOJIOB, KaJIMs, KaJbIMsi U MX COCAMHEHUN B
COOTBETCTBUH C MOJ0KEHUEM 3JIEMEHTOB B MEPHOINYECKON CHCTEME
Y CTPOCHHEM UX aTOMOB
3 Knaccudukanus m HOMEHKJIATypa HEOPraHMYECKHX BemiecTB| 1
(MeXITyHapOIHAS U TPUBHAJIbHAS)
4 XUMUYECKHE  CBOMCTBA BEUIECTB, OTHOCSIIMXCS K pa3iuyHbM | 1
KJlaccaM HEOPTraHUYEeCKHUX COEJMHEHHH, UX TeHeTHYeCKas CBA3b
HEOpPraHWYECKHX BEIIECTB
5 Crpoenue BeliecTBa: BHUIBI XUMHUYECKOMN cBsi3u. Twumel | 1 Hudposas
KPUCTATTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA nabopaTtopust
KPUCTAJUINYECKON PEIIETKY . «PoOukI1aby
[Hudposoit JTATYUK
TEeMIIepaTyphbl
IIJIATUHOBBIN
6 |BxomHas KOHTpoJIbHas paboTa 1
Tema 1. OcHOBHbIe 3aKOHO MEPHOCTH XUMHYECKHX
peakuuu i
(49)
7 Knaccupukanus  XuUMUYECKHX —peakimil Mo  pasmuyHbBIM | 1
MpU3HAKaM.
8 [Tonsitue o ckopocT xumudeckoi peakiyu. [Tonstue o romoreHHsix | 1 [Hudposas
U TETEPOTCHHBIX PEAKIUSAX . nabopaTtopust
«PobukIab»
[udposoit JTaT4YUK
TEMIIepaTyphbl
TJIATUHOBBIN
9 [TonsiTe o xuMuueckoM paBHOBecuu. DakTopswl, BhuUstonue Ha | 1 [udposas
CKOPOCTb XMMHMYECKON peakuuu M TOJIOKEHUE XUMHYECKOTO nabopaTtopust
paBHOBECHS . «Pobuknad»
[Mudposoii JTaT4YUK
TEMIIepaTyphbl
TJIATUHOBBIN
10 | Mexauuszm OKHUCIIUTEIBHO-BOCCTAHOBUTENLHBIX peakumii | 1

(PMEKTPOHHBIM  OallaHC  OKUCIHUTEIHHO-BOCCTAHOBHUTENb-  HOM




peaKium).

Tema 2. 3.]'IeKTp0.]'IPITI/I‘leCKaﬂ aucconmuanmusi. XuMH4YeCKHe
P€aKklum B pacTBopax

(84)

11- | Teopusi SIEKTPOIUTHUECKON TUCCOLMAIMU. DIEKTPOJIUTHI U [udposas
12 | neanexrponutel. Karnonsl, aHHOHBI. MeXaHH3M JUCCOLM- AllMH naboparopust
BEILIECTB C PA3IMYHBIMU BHJIAMH XHMHUYECKOM cBsizu. CTeneHb «PoOukiady»
nuccormaniy. CHIbHBIE U c1a0ble DIEKTPOIUTHI [Mu¢posoit JaTYUK
AJIEKTPONPOBOJHOCTH
13- | Peaxiun moHHOTO O6GMEHa, yCJIOBHUS UX npoTekaHus. MoHHbIE Hugposas
14 | ypaBuenns peaxumii. naboparopus
Po6uxnad»
[Hudposoit TATYUK
AJIEKTPOMPOBOJHOCTH
15- | XuMmudeckne CBOMCTBA KHCJIOT, OCHOBA HHM M COJICH B CBETE
16 | mpencraBieHU 00 MMEKTPOIUTUIECKOHN TUCCOUAIIIH
17 | TlonaTue o TUAPOIM3E CONEH.
18 | IMpakTuueckas pabora Ne 1 PemreHne sKCreprMMEHTANIBHBIX 33714 [Mu¢posas
0 TeMe nabopaTopust
«PoOukad»
[Mudposoit JTAT4YUK
AIEKTPOMPOBOJHOCTH
Tema 3. O0mIasi XapaKTePUCTUKA XUMHUYECKHX JI€MEHTOB
VIIA-rpynnbl. I'ajorenbi(4 1)
19 | O6mas xapakTeprcThKa rajoreHoB . OCOOEHHOCTH CTPOCHHUS aTOMOB
3TUX 3JIEMEHTOB, XapaKTepHbIE ISl HUX CTETIEHU OKUCIICHUSL.
Ctpoenue u pusnyeckue CBOMCTBA MPOCTHIX BEIIECTB — IaJOre€HOB
20 | XuMHUecKue CBOMCTBA HA IPUMEpe XJIopa (B3auMOJICHCTBUE C
MeTallaMy, HeMeTaJUlaMu, IesiodaMu). Xjaopoogopoa. ComsHast
KUCIIOTa, XUMUUYECKHE CBOIMCTBA, MOJy4YeHHE, IPUMEHEHHE.
21 | ®usnonoruveckoe JIEHCTBHE XJIOPa M XJIOPOBOJOPO/A HA OPraHU3M Hudposas
yesoBeka. BaxxHewiie XIopuIbl U UX HaXOXKICHUE B IPUPOJIE . nabopaTtopust
«Pobuk1ad»
22 JlaboparopHbiii onbIT «IlomydyeHue coIsIHONW KUCIOTHI, U3yUCHUE Hudposas
e€ CBOMCTBY». YPOK — CEMUHAP nabopaTopus
«PobukIad»
Tema 4. O0masi XapakTepUCTUKA XHMHYECKHUX 3JIeMEeH- TOB
VIA-rpynnbi. Cepa u eé coequnenus (5 u)
23 | O0mias xapakTepuctuka 31eMeHToB VIA-rpymmbl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB JTHUX 3JIEMEHTOB, XapaKTEePHbIC NSl HUX CTEICHU
OxkuciieHus
24 Crpoenue u (u3HUeCKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/JIa U CEPBI.
AnnoTponHbie MOJMPUKALMKE KUCIOPOIa U Cepbl. XUMUYECKUE
CBOJCTBA CEpHI.
CepoBosiopoa, cTpoeHHe, (PU3NYECKHEe U XUMHUYECKUE CBOMCTBA.
Oxcuipl cepbl Kak MPeCTaBUTENN KUCIOTHBIX OKCUIOB
25 | Cepnas xucnora, husnyeckue [udposas
U XUMHYECKHE CBOWCTBa (0OIIMe KaK MPeACTaBUTENs KJacca KHCIOT nabopatopust
U crepuyecKue), IpUMeHeHHe «Pobukmad»
[Mudposoii JaT4YUK
AJIEKTPONPOBOJHOCTH
26 | XUMHUYECKHUE PEaKINH, JIEKAIINE B OCHOBE MPOMBIIILIIEHHOTO

Cnoco6a momy4yeHus cepHoi KUCTOThL. CoMH CepHON KUCIOTHI.




27

HaxoxaeHue cepbl U €€ COeAMHEHUN

B Ipupoae. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpebl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE TOXK/H, 3arpsA3HEHHUE BO3yXa U
BOJI0EMOB), CIIOCOOBI €r0 MPEI0TBPAILICHUS

Tema 5. O0mas XapaKTepUCTHKA XMMHUYECKHMX 3JIEMEHTOB
VA-rpynnbl. A30T, ¢pocop u ux coenunenus (7 1)

28

OOmras xapakrepucTuka 31eMeHToB VA-rpynmbsl. OcoOeHHOCTH
CTPOEHHSI aTOMOB JTHX JJIEMEHTOB, XapaKTEpHbIC I HUX CTEHNECHH
Oxucnenus

29

A30T, pacnpocTpaHeHue B MPHUPOJE, PU3NIECKUE U XUMUIECKUE
cBoiicTBa. KpyroBoport azora B npupojie

30

AMMHAK, €ro (PU3HYECKHUE U XUMUYECKUE CBOMCTBA, MOJIY4CHUC U
MMPUMCHCHUC. OJIK aMMOHUs, HUX (1)I/I3I/I‘~I€CKI/IG U XUMHYECKHEC
CBOUCTBA, IPUMCHCHHUC.

[Tpaktnyeckas padora Ne 3. Ilomydenme ammuaka, W3y4eHHE €ro
CBOWCTB.

31

A30THas Kucnota, €€ Qpu3nueckre U XUMHUYECKHe CBOMcTBa (oOmiue
KaK TIPEACTaBUTENS Klacca KHUCIOT H  CHeluUYECKue).
HUcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KAadeCTBE
MHHEpaTbHBIX YA00peHUit

Hudposas

nabopaTopust

«Pobuknad»
[udposoit JTATYUK
AIIEKTPOIPOBOIHOCTH

32

XHWMHMYECKOE 3arpsi3HEHUE OKPYXKAOLIEH CPeIbl COCTMHEHUIMHU
a30Ta (KUCIOTHBIE JTOK[H, 3arpsi3HEHHE BO3/yXa, MOUBBI U BOJJOEMOB

33

®docdop, amtoTponHbie MoaubuUKauu Gocdopa, huU3NIECKue U
XUMHUYECKUE CBOMCTBA

34

Oxkcun docdopa(V) u dochopras kuciora, Gpuznyueckue u
XMMHUYECKHE CBOMCTBA, moiydeHue. Mcnonb3oBaHue ¢ocdaros B
KaueCcTBE MUHEPAIbHBIX yNOOpEHMH. 3arps3HeHHE MPHPOTHBIX
BOJ10EMOB (hochaTamu

Tema 6. O0mas XapaKTepUCTHKA XUMHYECKHX 3J1€EMEHTOB
IVA-rpynnsl. Yrjepoa u KpeMHHMA U UX COeJUHEHUSA
Buyt+1

35

Yraepon

37

OKCI/I,Z[BI yriaepoga, ux (1)H3qucme 1 XMMUYECKHE CBOMCTBA.

38

VYronpHas KucioTa u e€ COJIn, UuXx (1)I/ISI/ILIGCKI/IG n XUMHYCCKHEC
CBOﬁCTBa, IOJIYy4Y€HUE U TPUMCHCHUEC.

39

HepBOHa‘{aﬂbHHe MIOHATHS 00 OPraHu4YCcCKuX BCHICCTBAX KaK O
COCIMHCHUAX yIJIEpoJa: 0COOEHHOCTH COCTaBa U CTPOCHHMH. ITonsiTue
0 OMOJIOTMYECKH Ba)KHBIX BCHICCTBAX: KHpaAX, 6en1<ax,

40

erMHHﬁ, €ro (l)I/I3I/ILIeCKI/Ie H XUMHYCCKHC CBOﬁCTBa, IMOJIYUCHUEC U
IIPUMCHCHUC.

41

[Ipaktuyeckas padora Ne2 «[lomydeHue yriiekucioro rasa.
KavecTBeHHast peakiys Ha KapOOHAT-UOH»

Hudposas
nabopatopust

«PobukIabd»
[udposoit JTaT4YUK
AIIEKTPOTIPOBOTHOCTH

42

IIpaktuyeckas pabara Ne3 «PemieHne skciepuMEHTaIbHBIX 3a/1a4
o reMe «Hemerauibiy.

[Hudposas
nabopatopust

«PobukIab»
[Mudpooii JTaTYUK
AIIEKTPOTIPOBOTHOCTH

43

KonTtponpHas pabora Ne2 «Hemeranab»

Tema 7. O01IHe CBOIICTBA METALIIOB
(44)




44

OOmast XapaKTepUCTUKA XUMUYECKUX dJIEMEHTOB — METAJJIOB Ha
OCHOBAHMM MX TMOJIOKECHHS B IEPUOJUYECKOU CUCTEME
XUMHUYeCKHX 3eMeHToB I . 11 . MenneneeBa u cTpoeHust aTOMOB

45 | Crpoenue meTamuioB. MeTammndeckasi CBsI3b U METaJUTMYECKast
KpUCTAIIMYECKas. peléTKa. DIEKTPOXUMUUECKUN PsJ] HAIPSKEHUM
Mertajuios
46 | Ou3HYecKre M XUMUYECKHE CBOWCTBA METAJIIIOB .
47 | Obmme crmocoObl modydeHus: MeTauioB. lloHsATHE O KOppo3uu
METaJJIOB U OCHOBHBIE CIOCOOBI 3allUThl OT KOoppo3uu. Criiasbl
(cTanp, 4yryH, JIOPATIOMHUHUH, OpOH3a), UX NPUMEHEHHE B OBITY M
[TpoMbIIIIEHHOCTH
Tema 8. Baxuelimme MeTaUIbl M X COeTHHEHHS
(16 9)+ 2
48 | Ulemounsie MeTamuibl. IlojoxkeHne B TEPUOJMYECKON CHCTEME
xuMHueckux 3neMeHToB [. M. MeHneneeBa, CTpOeHUE aTOMOB.
Haxoxnenue B mpupoe .
49- | Ousnveckre 1 XUMHIECKUE CBOWCTBA (Ha MpUMEpE HATPUS U KU
50
51 | Oxcujpl ¥ TUAPOKCHUIIBI HATPUS U KAJUS
52 [IprMeHeHNe METOYHBIX METAJUIOB U X COEINHEHU.
53 | lllenouHo3eMeNbHBIE METAUThl MAarHUW W KaJIbIIMA, CTPOCHUE
atomoB. [lonoxeHne B MEpUOAMYECKON CHCTEME XHMHYECKHX
anemeHToB J[. 1. Menieneena.
Haxoxnenue B npupoze
54- | ®Ouznueckre U XUMUYECKHE CBOWCTBA KaJIbLUs U MarHus
55
56 | Baxneiimue coemuHEHUs KATbIMs (OKCHJI, TUAPOKCHU, COJIH).
57 | XKecTkocTh BOJBI U CIIOCOOBI € ycTpaHeHus. JlabopaTopHBIi OTIBIT:
«KECTKOCTh BOBI K METO/IBI €€ YCTPAHEHHSDY
58 | AnroMuHUIA.
59- | ®usnueckre U XUMUYECKHUE CBOMCTBA. AMQOTEpHBIE CBOWCTBA
60 | okcuaa u ruApoKCUIA
61 | XKeneso. Hudposas
naboparopust
«PoOukitabd»
[udposoit JATYUK
JTABJICHHUSI
62 | Ousnueckrue U XUMUYECKHE CBOMCTBA JKeje3a
63 | Oxcuapl, rugpokcuasl u comu xenesa(ll)
u xeneza(Ill) .
64 | Ilpaktudeckas pabota Ne 4. Pemenue skcriepuMeHTaNIbHBIX 3a1a4 MO Iudposas
Teme «MeTtamibDy . naGopaTopust
«PobukIabd»
[udposoit JTATYUK
JTABJICHUS
65 | KonrtponbHas padota Ne3 «Metamish»
Tema 9. BeniecTBa 1 MaTepHaJibl B *KU3HHU YeJI0BEKA
B9
66 HoBble maTepuanbl u TexHojoruu. BemiectBa u matepuaisl B
MIOBCE/IHEBHOM KU3HU YeJI0BeKa. XUMUS U 3I0POBBE.
be3onacHoe ncnonp30BaHNe BEIIECTB U XUMUUYECKHUX PEAKINNA B
ObITY.
67 [TpupoaHble UCTOYHUKHU YTIIEBOJOPOIOB (Yrojb, MPUPOIHBINA ras,




He(Tb), MPOAYKTHI X MEPepabOTKH, UX POJIb
B OBITY ¥ IPOMBIIIIIEHHOCTH

68

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XUMHUUECKOE 3arpsi3HECHUE
OKpYy»aro- 1ei cpefpl (MpeaeabHo AOMyCTUMAas KOHICHTpaIus
Bemects — [1J1K).

PoJib XuMuM B peIIeHNN SKOJIOTHYECKUX MPOOIIEM




JlabopaTopHbIe padoThI
8 kiace
Ilpaxkmuueckas paboma Ne 1. «H3yuenue cmpoenusa niamenuy
Teopernueckas yacTb: ['OpeHHEe — CIIOXKHBIM IIPOLIECC, CONPOBOKIAIOMIMNICS BBIICICHUEM SHEPIMH, KaK IPAaBUIIO, B
BUJIE TEIJIa U CBeTa. Pa3mu4aoT roMOreHHoe ropeHue (Hampumep, Ipu padoTe ra3oBOM ropeiku), U FeTepOreHHOE ropeHue (Harpumep, TopeHue
CIUPTa U CyXOI'o roproyero). B paccMoTpeHHBIX IprMepax I1aMsi UMEET CXOAHOE CTpOoeHHE. B HEM MOXHO BBLAEIUTH TPU YaCTH.
Buyrpennuii koHyC TEMHOro I[B€Ta (B Cllydyae ra30BOM TOPEJIKM CHHEro IBeTa) ¢ Hu3Koi Temmeparypoit ~ 300—500 °C. 3mech mpoucxoauT
HCIIApEHUE U Pa3JI0KEHUE TOPIOYEro BELIECTBA.
CpenHuii BOCCTAaHOBMUTENbHBIM KOHYC COCTOMT M3 CMECH BO3AyXa W TOpSILEro rasa. 3Jech IOJ BIUSHUEM Oojiee BBICOKOM TemmepaTypbl
(1500—1800 °C) mpomaykThl UCHAPEHHUS M PaA3JIOKEHUSI TOPIOYMX BEIIECTB aKTUBHO pPEarupyroT ¢ Kuciaopoiom. Ecim yacTe yriepoaa ocraércs
CBOOOJHOM, TO €ro MeJb4allline YacTULIbl PAaCKANISIOTCS U NMPUAAIOT IUIAMEHHU SIPKO€ CBeUeHHUe. JTa yacTh IIaMeHH O6orara yrapHeiM razom CO —
CHJIBHBIM BOCCTAaHOBUTEJIEM, IO3TOMY €€ Ha3bIBalOT BOCCTaHOBUTENbHON. Touka Hambojee BBICOKON TemrmepaTypbl HaxXOJUTCS Ha OCTpHE
BOCCTaHOBUTEIHLHOTO KOHYCA.
BHemHuii OKMCIUTENBHBIA KOHYC OOpa3yeT HEBUIUMYIO OO0OJIOUKY, OKPYKAIOLIyI0 IUlaMs. 3/eCh MOJ BIUSHUEM 3HAYUTEIBHOTO IMPUTOKA
KHCJIOpO/1a BO3/yXa MPOUCXOIUT MOJIHOE OKUcaeHue roprodero BemiectBa 10 CO2 u H2O (mpu ropeHnn cyXxoro roproyero Ha OCHOBE ypOTpOIHHA
takke obOpasyercss N2). Ilpu stom ocTaércst M30BITOK KHCIOPOJa, KOTOPBIM MPH BBICOKOW Temreparype 00JaJacT BBHICOKOW OKHCIMTEIBHOM
aKTUBHOCTBIO, MMO3TOMY BHEIIHAS 4YacTh IJIAMEHM HAa3bIBa€TCA OKHUCIUTENbHON. Mcmonb3ys moaayB BO3AyXa, MOXKHO YBEJIUYUTH TEMIIEpaTypy
TJIaMEHH.
[IpakTnyeckas yacTh: Llenb ombiTa: U3y4UTh CTPOCHHUE IJIAMEHH, OMPENEIUTh TEMIIEPATYPy B Pa3HbIX €ro 30HaX MPH HUCIOJB30BAHUM Pa3IMYHBIX
HCTOYHHUKOB TEIIA .
llepeuenv  damuuxos yugposoli nabopamopuu. JTATYUK TEMIEPATyphl  TEPMOIAPHBIN.
Jononrnumenvnoe 060pydosanue: MTATUB C 3KUMOM; JAepiKareiab Ui NpOOUPOK; CHUPTOBKA .
Mamepuansi u peakmugsl: CIUPT STUIIOBBIN; CyX0€ TOpIoYee; cBeya.
Texuuxa 6e3onacHocmu:
1. PabGoTa cBs3aHa C OTKPBITHIM IIJIAMEHEM — OEPETUTECH 0KOTa.
2 . Tepmomnapa nocie U3BJIEUYEHUS U3 IUIAMEHU OCTHIBAET HE Cpazy — Oeperurech oxora. 3.B cnupToBKe COAEPKUTCS roproyast >KUIKOCTb.
Hnempyxyus k blnoaHenuio:
1.IToaxmrounTe BHICOKOTEMIIEPATYPHBIN JaTYUK (TEPMOIIapy) K perucTpaTopy JaHHBIX (KOMIBIOTEPY). 3aKpenuTe AaTYUK B IITATUBE TaK,
YTOOBI €r0 KOHYMK Kacalcsi (PUTUIISI CIIUPTOBKH .
2 . Baxrure cnuptoBKy. Korjga mokasaHusi CTaOWIIM3UPYIOTCS, 3alHIIMTE 3HAUYCHHE TEMIeparypbl Ha cxeme IuiameHu (puc. 1).
3.IlepemernaiiTe 1aTYUK TeMIeEpaTyphbl B CIEAYIOIIYI0 TOYKY IUIAMEHH B COOTBETCTBUM cO cxeMoM. J[is 3toro ocnabisiite Mmydty u
nepemelnaite e€ (BMecTe ¢ JIAlKOM M JAaTYMKOM) B HyXHoe MecTo. Korja moka3aHusl CTaOMIM3UPYIOTCS, CHOBA 3aHOCHTE 3HAUYEHUE
TEMIIEpPaTyphbl B COOTBETCTBYIOLIEN TOUKE HA CXEMY .
4 . Tak u3MepbTe TeMIepaTypy BO BCeX TOUKAX IUIAMEHU, OTMEUEHHBIX Ha cxeme . 5 . [loBropuTe AeHCTBUS CO CBEUON M CyXUM T'OPIOUUM.




6.060patute Buumanue! [Ipu nu3ydeHnn CTpOEHUS IUIAMEHHU CYXOTO rOpIYero ucnojb3yercs 1/4 yacts tabierku. Kycodek roprovero noMemnamT Ha
KEpaMHUYECKYIO IIIUTKY.

Puc. 1. Touku uzmepenus TeMieparypsl IJ1aMeHU
7 . BHecuTe B Iy1aMs CHMPTOBKH Ha IMOJIMUHYTHI IPOOUPKY. V3BiIekuTe MpOOUPKY U3 IIIAMEHU U PACCMOTPUTE €€ TIOBEPXHOCTb.
8 . [loBTopuTe OMBIT co cBeuoid. Kakoro npera oOpazoBaics HanET? Uto 310 32 BemecTBo?
Pesynbrarel uzamepenuii/HabmroAeHAN

cTounuk Temnepatypa okono putmnsTemnepatypa B cpeaneii/lemneparypa B BepxHelUTo oOpa3zoBanoch Ha
Ne  [rermoTsr (Kycodka roprouero) JacTH MJIaMEHU JacTH IJIaMEHU MOBEPXHOCTH MPOOUPKHU
1 CrniupToBKa
2 Cgeua
3 Cyxoe roprouee

Buisooul:

B BBIBOSIaX yKa3aTh, KAKOW UCTOYHHUK TETUIOTHI MTPEAMOYTHUTEIHLHO UCTIOIB30BaTh B XUMUYECKOH JTa00OPATOPUH U TTIOYEMY .

Koumponvhuie sonpocwi:

1 . Kakoii HCTOYHHK IUTaMeHU OBbLT UCTIOIh30BaH? 2 . Kakas 9acTh IIaMeHH camasi ropsiaasi?

3 . Jlo xakoif MaKCUMaJILHOW TeMIEepaTyphl yaaércs nporpets Tepmomnapy? 4 . Uto ropsiuee — IEHTp TUIaMEHU WM Kpasi?

5 . [louemy criupTOBKa TOPUT MOUTH OECIBETHHIM IIJIAMEHEM, a CBE4a — CBETAMIMM? MOKHO JIM UCTIOJIB30BaTh CBEUU B J1a00PAaTOPUN BMECTO

CIIUPTOBOK?

6 . Kakne mpotyKThl TOpEHHsI OTMHAKOBHI Y CIIUPTOBKH U cBeun? 7 . 3aganue s moarotosku k ['UA, BITP

[Ipu HarpeBaHuu TBEPIBIX BELIECTB B MPOOUpPKE HEOOXOAMMO: 1.B3ATh MPOOUPKY B PYKH M HArpeBaTh Ty YacTb, IJE JICKHUT BEIIECTBO;

2.3aKpenuTh NPOOUPKY B IITATUBE U HArpeBaTh Ty YacTb, IJ€ JISKUT BEIIECTBO;

3.B34Th MPOOMPKY B PYyKH, MPOTPETh BCIO MPOOHPKY, a 3aTeM Ty 4YacTb, € JIEKHUT BEIIECTBO;

4.3aKkpenuTh NPOOUPKY B IITATHBE, IPOTPETh BCIO MPOOUPKY, a 3aTEM Ty 4YacTb, IJ€ JICKUT BELIECTBO .

(ITpaBunbHBIM OTBET: 4 .)

8.3anmanue A pa3BuTUs GYHKIUOHAIBHON TPaMOTHOCTH

B xnure Maiikiia @apanes «VcTopusi cBeun» aBTOP OMUCKHIBAET OIBIT, KOTOPBI OH IEMOHCTPUPOBA HA CBOUX JIEKIUAX. B mmams |

CBEYH OH MOMEIIAT U30THYTYIO CTEKIIIHHYIO TpYOKY. OJIMH KOHel TPYOKH OMycKascs Helaneko oT GUTHIIS, BTOPOI BBIBOIMICS HA

HECKOJIbKO CAaHTHMETPOB OT IlaMeHHu. YUepe3 HEKOTOpoe BpeMs K KOHIy TpYyOKH MOJHOCHIM ropsiyto nyduHy. [losBusiock

1aMsi, KOTOPOE CYIIECTBOBAJIO OTIEIBHO OT MJIaMeHU cBeuu. Kak MOKHO OOBSICHUTD 3TO sIBIIEHHE?

Otget: B 3T01i yacTu mnameHu NpoucxXoauT ucnapenue napaduna. [Tapsl napadrna Ha Bo3ayxe, Ipu MO HKUTAHUH, 3aTOPAIOTCS. ~1
Puc. 2. OnpIT ¢ mnameHeM cBeYu



JleMoHCcTpanMOHHBII 3KciepuMeHT Ne 1. «Boldenenue u noznowienue menia — npu3sHak XumuyuecKkoul peakyuuy

Teopernueckas yacte. Paborta mpoBogutcs npu uzydeHun Tembl «lIpu3Haku XumMudeckux peakuui». Bwigenenue u

IIOTJIOLEHUE TEIJIOThI, N3MEHEHNE OKPAaCKU PacTBOPOB MJIM BELIECTB, BBIIEICHHUE I'a3a SBJISIOTCS OCHOBHBIMU IPHU3HAKAMM XMMHUYECKUX PEaKLUM.
Taxoke IMeeT CMBICI TIOBTOPUTH padOTy MPU BBEACHUU TMOHATHS «TEIIOBOH APPEKT peaKium .

[Ipaktuyeckas yactb. Llenb paboThI: MPOAEMOHCTPUPOBATH BBHIIEICHUE W TOTJIOIIEHUE TEIUIa MPU XUMUYECKHUX peakiusix. CBs3aTh MOKa3aHUS
JaTYMKa TEMIIEPATYPHI C OCA3aTEIbHBIMU OLYHICHUSMHU.

Ilepeuens oamuukoe yugposoii rabopamopuu: MATINK TEMIIEPATYPbI MJIATHHOBBIH.

Jlononanumenvnoe obopyoosanue: 1Ba XuMu4Yeckux ctakaHa (50 Mi), mpoMbIBajIKa ¢ AUCTUIUIMPOBAHHOM BOJOW, CTakaH JUIsl CIMBA OTPabOTaHHBIX
pacTBOpOB.

Mamepuanwt u peakmugul: aTlOMUHUEBAs IPOBOJIOKA WK rpaHyinbl, 20%-Hblii pacTBop ruapokcuaa Hatpus NaOH, 10%-HbIil pacTBOp yKCyCHOM
kuciotel CH3COOH, runpokap6onat natpust NaHCO3 .

Texnuxa 6e3onacnocmu: 1 .Paborath B oukax. 2.Tpebyercs coOmroneHune mep Oe30omacHOCTH Tpu paboTe C THUIPOKCUIOM HATpusi u
HarpeBareIbHbIMU TPUOOpaMHU.

Hncmpykyus k evinonnenuro: 1.B xumudeckuii crakaH Hanedte pactop mienoun NaOH. M3mepere ero temmneparypy. [lomecture rpanynsl uim
MIPOBOJIOKY ATIOMUHHUSI TaK, YTOObl HaJ HUMHU oOcTaBayici ciod xuaxocth. Korma HauHETCS peakuus, oOpaTUTe BHUMAHHUE IIKOJHLHUKOB Ha
BBIJICJICHUE Ta3a U yBelIMuYeHue TemrepaTypbl. JKenaTenbHO (eciau peakius UAET HE CIUIIKOM OypHO) MPOWTH MO KIACCy U JaTh IIKOJbHUKaM
[OTpOraTh CTakaH, 4TOObl YOEOUThCSA, YTO €ro CoJepkKHMOoe pazorpenocb. OTMETbTE MaKCHUMAbHYIO TeMIlepaTypy pactBopa. I[losydeHHBIi
pe3yibTaT 3aHECUTE B TAONIULLY .

2.IIpomoiiTe TaT4uK TEMIIEPATyphl BOIOW. B cTakaH HanelTe yKCycHYI0 KucioTy Ha [ 1/3 mo BeicoTe. M3mepbTe e€ Temmeparypy.

HeGonpmMu mopuusiMu  HachlllbTe€ TMIPOKapOOHAT HATpus, INOMEIIMBas JaTYMKOM TeMmmepaTypbl. OOpaTuTe BHUMAaHHE HIKOJbHMKOB Ha
BbIJICJIEHHUE ra3a - IPU3HaK XuMuueckoi peakuuu. [locmoTpuTte, kak u3Mensiercs temmeparypa. OTMETbTE MUHUMAJIbHYIO TEMIIEPATYPY pacTBOpA.
[TomydeHHBIN pe3ynbTaT YICHHKH 3aHOCAT B TaONMuIly.  Pe3ynbTarhl u3MepeHuid /Ha0mroaeHII

Pearupyromue Bemecrsa Havanphas Temneparypa MakcumMasbHas/MUHUMAaJIbHAs Breigenenue wiaM  MOTJIOLIEHUE
pacTBopa TeMIIepaTypa pacTBopa TEIUIOTHI

PactBop mienoun u anrOMUHUAN
PacTBOp yKCYyCHOM KHCIIOTHI U cofa
Bv16006b1: Yka3aTh IPU3HAKU XUMUYECKUX PEAKITHH.

KonmponvHuvie éonpocnwi:

1 .IlpuBenuTte mpuUMeEpHl peaKIuii, MPOTEKAIOMINX C BBIACICHUEM TEILIOTHI.

2 .JIns monydeHus HerameéHo U3BECTH MeTl MPOKAIMBAIOT MPHU BBICOKOH TeMiiepatype. K kakoMy THUITY MOXHO OTHECTH ATY Peakiuio?

3.3ananue mig noarotoBku k ' MA, BIIP: Tonbko XuMuyeckue siBICHUS IEPEUNCIIEHBI B TPYIIIIE:

1.T'openue cBeum, BbIMaJeHUE MOXKICBBIX Karemnb, KUMeHHe BOJbl 2.CkucaHue sI0JJOYHOTO COKa, CKUCAaHHE MOJIOKA, pAaCTBOPEHUE Mela B YKCyCe
3.TassHue cHera, IaBJ€HUE CBUHIA, MPOTyXaHUE KYPUHOTO sl 4.06pa3oBaHue TyMaHa, TOpeHHE OCHraIbCKOW CBEUH, TOPEHUE MPUPOTHOTO
rasa




JleMOHCTpalMOHHBI IKciepuMeHT Ne 2. «Pa3znoscenue 600bl 2.1eKMPUYECKUM HOKOM)
Teopernyeckas yacte. [lepen Hagamom pabOTHI claelyeT 0OCYIUTh CO MIKOJIbHUKAMU BOIIPOC: MPOCTHIM WJIM CJIOXHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BBIABMKEHHS yHAIIUMUCS PA3IMYHBIX THUIIOTE3 YUUTENIb IPOCUT MPEATIOKUTh BAPHAHTHI MX SKCIIEPUMEHTAILHON TPOBEPKU.

OOBIYHO JAaHHBIM OMNBIT PEKOMEHIYIOT TNPOBOAMTH B mpubope [odmana, ycTpOHCTBO KOTOPOTO SBISIETCS JOCTATOYHO CIIOXKHBIM JUIS
BOCBMHKIIACCHUKOB. YJI00HEe €ro MpoBOAWUTH B NMPUOOPE IJISi OIMBITOB C DJIEKTPUUYECKUM TOKOM, HCIIONB3Ysl B KadecTBe aekrposmta 10%-Hblit
pacTBOp THIPOKCHAA HATPUsl M CTajbHBbIE (JIydlle HUKEJEeBBIE) IEKTPOIbl. Bo m30ekaHWe BCIEHMBAHWS pPACTBOpa IpH JEMOHCTPAUU K
AJIEKTPOJIUTY CIISTyeT JOOABUTh ATHIIOBBINA ciUpT (Ha 4 00bEMa pacTBopa ekTponnra 1 066éM 95%-Horo pacTBOpa cimpTa) .

[Ipaktudeckas gacTb. Llens paboTel: chopMUpPOBATh MPEACTABICHUS y yUaITUXCS 00 aHAM3€e CIOKHBIX BEUIECTB M U3MEHEHUU MOJIEKYJ CIIOKHBIX
BEIIECTB B X0/1€ XUMUYECKUX PEAKIIHA.

Hononnumenvnoe 060pyoosanue. TPUOOP IS ONBITOB C DJIEKTPUYECKAM TOKOM; HCTOYHHK ITOCTOSHHOTO TOKAa: MPOOHpPKA - 2 IIT.,
MIPOHYMEPOBAHHBIE; TyYHHKA; CHUPTOBKA; MPOOKH — 2 IIT, MUHIIET .

Mamepuanet u peaxmugwi: cliupT STUIOBBINA, 10%-HBII pacTBOP MIETOYH.

Texnuxa 6e3onacnocmu: PabotaTth B oukax. TpeOyroTcs criennaibHble Mepbl 0€30MaCHOCTH MPHU paboTe ¢ THIPOKCHIOM HATPHUS .

Huempyxkyus k evinonnenuro: 1.3am0JIHUTE AIIEKTPOJIMTHYECKYIO BaHHY M JEMOHCTPALIMOHHBIE MPOOUPKH PAacTBOPOM AIIEKTPOJIMTA 3apaHee, 10
ypoka. 2.IIponeMoHCcTpupyiiTe TprOOpP ydammmcs, 00bICHUTE €r0 YCTPOHWCTBO U BKIIFOUHUTE IMTOCTOSHHBIN dJIEKTPUUECKUAN TOK.

3. HaGmomaercs BbIIeIeHHE Ta30B Ha dJIeKTpoiax mpubopa. OOpaTuTe BHUMaHUE yJalIuxcsl Ha TO, YTO OJIMH M3 Ta30B BBIICISICTCS HHTCHCUBHEH H
3aHUMAaET B JBa pa3a OOJbIIHI 00BEM TTO CPAaBHEHHUIO CO BTOPBIM T'a30M.

4.006cynure HaOmIOaeMble MPU3HAKM XMMUYECKOM peakluu, cheslaiTe MPEenoJoKEeHUS O TOM, B KaKUX MPOOHUpPKAX HAXOIATCS KHUCIOPOI U
BOJIOPO/JI. DJNEKTPOJIN3 MPEKpaTUTe, Korjaa B mpoOupkax HabepETrcs okoJio 6 M1 BoJopoaa U 3 MJT KUCIOpoJa .

5.00patuTe BHUMaHHWE Ha pazMYHbIe 00BEMBI COOpaHHBIX ra3oB. [IpOOMPKH TJIOTHO 3aKpOWTE MPOOKAMU TOJ CIOEM JJICKTpoJuTa. TIerormei
Jy4YUHOU OMpeeNnTe HaJM4Yhe KHUCIOopoJa B MpOoOHpKe, TOpsIel JIyduHOM mojoxrute BoaopoA. [IpemioxuTe ydamumcs: 3aHECTH pe3yIbTaThl
HaOIOACHUH B TaOJIHUITY. Pe3ynbrarhl HAOIIOICHUIMA

Howmep nipoOupku O0bEM raza Hasanwue raza

1
2
Bu1600vb1: OTpa3uTh, YTO MPOUCXOIUT C MOJIEKYJIAMHU CJIO’KHBIX BELIECTB B X016 XUMUYECKON peakIiH.

Koumponvuvie éonpocwvl: 1.M0XHO 1 TI0 BHEITHEMY BUJIY OTIMYUTH a3 BOAOPOJ OT rasza kuciopoaa? 2 .Kakue gacTuIBI COXpaHSIOTCS B XOJ€
NPOTEKaHMsI PeaKK Pa3I0KeH!s BOJIBL, a Kakue paspymarotca? 3 .Kak 1oka3ars, 4To B COCTaBE caxapa COAEpKarcsi aTOMbI yriiepoa?

4 3ananue qia noarotoBku k I'MA, BIIP. [Ipu coOupanum razoB MCIOJIB3YIOT NPUOOPSI, MpeCTaBIeHHble HAa pucyHke. C MOMOIIbBIO, KaKUX U3
yKa3aHHbIX IPUOOPOB MOKHO coOupaTh Bogopoa? OOOCHYiTe CBOM OTBET, HCXO/s U3 CBOMCTB JAHHOTO rasa.

Puc. 7. ITpuGops! 1t cOOMpaHust ra3oB

(A) (b) (B)
A i & __l—,
%

— O




JlemoHcTpanuoHHbIH IKcepuMeHT Ne 3. «3aKO0H COXpaHEHUS MaCChl BElIeCTB»

Teopernueckas yactp. [Ipn u3ydeHnn JTaHHOM TEMBI 11€J1eCO00pa3HO CO3AaTh MPOOIEMHYIO CUTYAIUIO, ISl pa3pelieHus

KOTOPO# ydJaimiuecs: BBIIBUTAIOT TUIIOTE3bI, TPEOYIOMIME dKCIIEPUMEHTAIBHON MpoBepku. [Ipu oOCy)IeHHH TPEJIOKEHHBIX BApUAHTOB IIPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3 BOCBMHUKIIACCHUKU MPEIUIAraloT Pa3InIHbIe BAPUAHTHI KOHCTPYKIIMH IPUOOPOB, T.€. MPOSBISIOT TBOPUYECKYIO aKTHUBHOCTb, B
X0J1€ KOTOPOU MPOUCXOAUT MEPEOCMBICIICHUE PUOOPETAEMbIX 3HAHU.

Ha ypoxe ywammwmecs y3nator o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBAIIEHHBIX OTKPHITHIO 3aKOHA COXPAHEHMS] MACChl BEIECTB,
(bOpMyIUPYIOT 3aKOH, NMPUXOAIT K BBIBOJAY, YTO Macca BEIIECTB B XOJC PEAKIMH JODKHA OCTaBaThCS MOCTOSHHOW. J[OOMBIIMCH MOHMMAHHUS
JTAHHOTO TE3MCAa, YUUTETh JEMOHCTPUPYET SKCIIEPUMEHT .

[IpakTuueckas yacTh. [{enp paboThl: SKCIIEPUMEHTATBHO JI0Ka3aTh 3aKOH COXpPaHEHUSI MACChI BEIIECTB .

Jlononnumenvroe 06opydosanie: BEChl TEXHOXUMHUYECKUE WITH JIEKTPOHHBIC; CBEYa; KOJI0a TIockooHHas 250 MIT; JT0XKKa JIJIS COKUTAHUS BEIICCTB.
Mamepuanwi u peakmuswi. cBeva.

Texuuxa 6e3onacnocmu’. BHITIOJNHATH TPeOOBaHUSI IPU PabOTE C OTKPHITHIM IJITAMEHEM.

Huempyxkyus k evinonnenuro: Ha pblYaXHBIX WM 3JEKTPOHHBIX BecaxX YpaBHOBEIIMBAETCA CBEYa, a 3aT€M YYHMTENb 3aXHuraer e€. Yuamiuecs
HaONIOAAIOT, YTO B TeUueHHEe ~1 MHH paBHOBECHE BECOB HApYIIACTCs, Yalllka C TOPSIIEH CBEYOH MOJHUMAETCS BBEPX. YUaIIUMCS 3aJal0TCs
Borpochkl: «Kak MOXHO 0O0BsicCHUTH HaOmromaembiii ¢akt? Kak 3TOT (hakT cormacyercsi ¢ 3aKOHOM COXpaHEHHUs Macchl BemecTB?» OOcyxaeHue
JAHHBIX BOITPOCOB IIPHUBOMT YUYAIIMXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT IPOBEAEH HEKOPPEKTHO, CIIETyeT N3MEHHUTh KOHCTPYKITHIO TpHOOpa.
Yuurens 3apaHee JOHKEH MOArOTOBUTH KOJIOY JOCTATOYHO OO0JIBIIOTO 00BEMA ¢ XOPOLIO MOJOTHAHHOW MPOOKOH, B KOTOPYIO BCTABJIEHA JIOXKEUKA.
B noxkeuke 3akperuisercsi cBeda. Bech mpubOop B cOope 3apaHee ypaBHOBemmnBaeTcss Ha Becax (puc. 8) . Korma
y4aniecsi IpUXosT K BbIBOY, YTO OMBIT CJIEIYET MPOBOIUTH B 3aKPHITOM MpHOOpe, yUUTENb JOCTAET BECHI C KOJIOOH,
3a)KUTaeT CBeUy, 3aKPEeIUIEHHYIO B JIOXKEUKE, BHOCUT B KOJIOY U IJIOTHO 3aKpbIBAeT. YUaluecs BUIAT, YUTO paBHOBECHE
BECOB HE HApYIIAeTCs B X0JI€ BCErO AKCIEPUMEHTA .

Puc. 8. [Ipubop ais 1eMOHCTpalMK 3aKOHA COXPAHEHUSI MacChl BEIIECTB

BeiBoabI:
B BBIBOJIaX HEOOXOIMMO OTPA3UTh TE3KC, YTO MACCaA BEIIECTB MPH MPOTCKAHUN XUMHUYECKOW PEaKIIUU COXPAHICTCS .
Konmponvhule 6onpocwi:

3amaHus Uid pa3BUTUS PYHKIIMOHATBLHOM IPaMOTHOCTH
1. IIpu ropenun apoB ocTaéTcs 3051a. Macca 30J1b1 MEHBIIIE MacChl B3ATBIX IS CXKUTaHUS ApoB. Kak MOXHO 0OBSICHUTH 3TOT (hakT?

2. JIns mpuroToBIEHUS MACHOTO OYyJbOHA MOBap B35l Kycok Msca maccoil 1 kr . ITocne Bapku kycok msica ctan BecuTh 800 r . Ilouemy macca
U3MEHUIIACH?



JleMoHCTpauMOHHBIN 3KcnepuMeHT Ne 4. «OnpeesieHue COCTaBa BO3AyXa»

Teopernyeckas dactb. Ilepenq mpoBeaeHHMEM OKCIEPHUMEHTA YUYalIMMCS HEOOXOJUMO OOBSCHHUTH YCTPOMCTBO

npubopa, 4TO 03HAYAIOT JeNeHHs. Takxke He0OOX0AUMO yOeTUThCs, YTO MPOOKa MpUOOpa repMETHIHO 3aKPHIBAET COCY/I.

[Ipaktudeckas 9actb. Llenp paboThI: 3KCIIEPUMEHTATIBHO ONPENEIUTh 00BEMHYIO JI0JI0 KHCIOPO/a B BO3AYXE .

Hononnumenvnoe 060pyoosanue: IpuOOP VIS ONIPECTICHHUS COCTaBa BO3yXa, IITATHB, CIMPTOBKA, CTEKIISTHHAS NTAJIOYKA, Ty9WHA, CTAKaH C BOJOH.
Mamepuanvt u peaxmuewi: KpacHbIi (ochop.

Texnuka bezonacnocmu’. C OCTOPOKHOCTBIO 00paIaThCst ¢ ropsimumM Gochopom.

Huempyxkyus Kk 6blnoanenuio:.

1.KpucrannusaTop HarmoJoBUHY 3anojgHuTe Booi. Ha moBepxHocTh Bosbl moMectute dapdopoByro vamky ¢ 1—1,5 T cyxoro kpacHoro ¢ocdopa.
2.00parute BHUMaHUE Ha HEOOXOAMMOE YCIIOBHE 3KCIIEpUMEHTa — BIIaXHBIH ¢ocdop ucnosb3oBath Henb3si! Pocdopa AOMTKHO OBITH B3SITO
OoubIe, 4eM TpeOyeTcs ISl CBS3BIBAHHSI BCETO KUCIIOPO/Ia, HAXOIAIIETOCS B COCY/IE.

3. OTkpoiiTe TpoOKy MpHOOpa M MOMECTUTE KOJIOKOJI B KPUCTALTU3ATOP C BOJOW. [lorpy3uTe KOJIOKON B BOAY HACTOJILKO, YTOOBI YPOBEHH BOJIBI
COBITaJaJl ¢ HIDKHUM JICJICHHEM KoJiokoJa. [Ipu 3ToM HIKHHIA Kpail KOJIOKOJIa He JIOJDKEH JOXOAWTH J0 THA KpUucTayummsaropa . J{Js 3Toro Koo Ko
3aKpeNnuTe B IITATHBE WM IOMECTHTE HA JTHO KPUCTAJUIN3AaTOPA JIBE CTEKIISTHHBIE TTAJIOYKH .

4, CUIIbHO pPa3oTpeB KOHEIl CTEKISTHHOW TaJlOuKH, OMycTUTe €€ B KOJIOKON M moaoxrute docdop. Kak Tompko dochop 3aropencs, ObICTpO
M3BJICKUTE TAJIOYKYy MU 3aKpPOWUTE KOJIOKOJ mpoOkoit. Kojokos 3amoiHsSeTCs TYCTBIM O€NBIM JBIMOM, COCTOSIIIUM W3 YacTH4eK (ochOpHOTO
aHTUJIPUJIA.

5.1Ipu ropenun ¢ochopa 00bEM BO3ayxa BHYTPH KOJIOKOJA BHAYaje OT HarpeBaHUs HEMHOTO YBEJIMYMBAETCS, a YPOBEHb BOJbI B KOJIOKOJIE
noHmxkaercs . [lo Mepe pacxomoBaHUsS KHCIOpOJa IUIaMsi MOCTETIEHHO TacHeT. benbiit docdopHbiii anruapug pactopsiercss B Bojae . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE TIOCTETIEHHO yMEHbIIaeTcsl B 00bEMeE . YpOBEHb BOJbI B KOJIOKOJIE MOBBIIIAETCS . B KpucTanan3atop nojeiiTe Bkl B
TakoM 00beMe, YTOOBI BHYTPH U CHApPYXU KOJIOKOJIa YPOBHU ObUIM OJMHAKOBHI M COBIAAAIU CO BTOPBIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoiite mpuOOp K IPU MOMOILIH TOPALIEH JIy4nHBI YOeIUTECh B TOM, YTO OCTABUIMIICS B KOJIOKOJIE T'a3 HE MOJIEPKUBAET TOPEHHUSL.

Pe3ynbrarhl HAOMOACHHI

Yucno penenuii B nmpudope, Ywucno penenuit B mpudope,
3aMOJIHEHHBIX BO3/IyXOM (10 3aMOJIHEHHBIX Ta3amu (I1ocie Kakoii ra3 npopearupoBai?
MPOBEACHUS PEAKIINH) MPOBEACHUS PEAKIINH )

BroiBoabI:

B BbIBOJIax yKa3aTh COAEpkKaHUE KHCIOPO/a B Bo3ayxe (B %0).

Kontponsnsie Bonpocsl: 1.Kakoif ra3z pacxonyercs npu cxuranuu ¢ocdopa B Bozayxe? 2.Kakoil 06béM kuciaopona B Bozayxe? CKOJIBKO 3TO
cocraniser B npoueHTax? 3.IloueMy ans npoBeneHus SKkcepuMenTa 6epyT u30bIToK pocdopa?

4.Kakoii ra3z ocraics B KoJIOKoJie rnociie cropanus gocdopa? 5.3ananus s noarorosku k A, BITP

VYKkaxuTe, B KaKyro IpyIIy BXOAAT BELECTBA, 3arPA3HAIOIINE BO3IYX:

1. BOJSIHOM 1ap, YIIIEKUCIBIN Ta3; 2.CEpHUCTBIN ra3, OKCUBI a30Ta; 3.KUCIOPO, a30T; 4.reJIni, KUCIOPO.



9 knacc

JemoHcTpanuoHHbIi 3kcniepuMeHT Ne 1. «TemnuioBoii 3¢ ekt pacTBOpeHNs BeliecTB B BOIe»
Teopernueckas uacth. PacTBopeHMe BelecTB MNpeACTaBisAeT CcO00M ClI0XkHOE (PU3UKO-XUMHUECKOE SIBICHUE, 3aBUCSIIEE OT IPUPO/IbI
PacTBOPEHHOTO BEILIECTBA U PACTBOPUTEIIS, OT TEMIIEPATYphl U KOHLEHTPALMU 00pa3yIoLerocs pacTBopa.

[Ipu pacTBOpeHHH KpPUCTAIJIMYECKUX BEILIECTB B BOJIE NMPOUCXOJAT TPU OCHOBHBIX Ipouecca. l.PaspyiieHne kpucramindeckol peméTku
pacTBOPSEMOro BEIIECTBA — IHAOTEPMUUYECKUI TPOIIECC.

2. I'mapatanus, T.e. B3aUMO/IEHCTBUE YacTULl (MOHOB MJIM MOJIEKYJ) pPaCTBOPSIEMOIO BELIECTBA C MOJIEKYJIAMU BOJbI — AK30TEPMHUUYECKUIN MPOLIECC .
3.IlepeHoc ruApaTUPOBAHHBIX YACTUI[ OT TPaHMIIBl KPUCTAI-pACTBOP B 0OmMH OOBEM pacTBOpa, 3TOT MPOILECC HE COMPOBOKIACTCS HHU
BbIJIEJIEHUEM, HU MOTJIOLIEHUEM TEIUIOTHI.

B 3aBucHMOCTH OT TOrO, TEMJIOBON 3PQPEKT KaKoro u3 ABYX MPOLECCOB (pa3pylleHHe KpHUCTajula WM THIpaTalys 4acTHIl) rpeodsagaer, oomuit
TEII0BOM 3PPEKT pacTBOPEHUSI MOKET OBITH BETMUMHOM MOJIOKUTEILHONW WM OTPULIATEIbHOM.

[IpakTnyeckas 4actb. []enb pabomsi: onpeAeTuTh TEIJIOBON A3PPEKT paCTBOPEHUS CEPHOI KUCIOTHI, THAPOKCUAA HATPUSI U HUTPATa aMMOHHS .
Ilepeuens oamuuxos yughposoii 1abopamopuu. TATIUK TEMIEPATYPhI MIIATUHOBBIH .

Hononnumenvnoe ob6opyoosanue: crakad Ha 150 M — 3 IIT.; CTEKISIHHAS MMTAJI0YKa; MPOMBIBAJIKA; MEPHAS TPOOUPKA; MITaTeh — 2 T .

Mamepuanvi u peakmuewl: cepHasi KUCIOTA (KOHII .); TUAPOKCHU] HATPUS KPHUCTAIUTMICCKHIT, HUTPAT aMMOHHUS .

Texnuxa 6esonacnocmu:. 1.CepHas KHCIOTa W THUJIPOKCH]Jl HATpusl SIBJISIOTCA arpecCMBHBIMM BemlecTBamMu. HeoOxonmmo ocrteperatbest HX
TomnajaHus Ha KOy M onexnay. 2.bepeusr rnaza! 3.HeoOxomumo mMOMHUTH TpaBWIO pa3BedcHHs KUCIOT. 4.Ha pabouem mecte MOKHBI OBITH
HEHTpamu3ylomue cpeacTsa: 2%-Hble pacTBOPbI TUAPOKapOOHaTa HATPUS U YKCYCHOM KUCIIOTHI.

Hnempyxkyus k blnoaHenuio:.

1.B nepsbrrii ctakan HanelTe 50 Mt Boabl. 2.C MOMOIIBIO TaTYUKA ONIPEIeTUTe €€ TeMITepaTypy.

3.OtmepbTe 10 MJI KOHUEHTPUPOBAHHOM CEPHOM KHUCIOTHI U MEIJICHHO, MPHU MEePEMEIIMBAHUN PACTBOPA CTEKISHHOM MajJOYKON BIMBANTE CEPHYIO
kucnoty. OOparure BHHUMaHHE Ha MOPSAJOK CMEUIMBAaHUS BOJABI M cepHOM kucioThl! Crienurte 3a M3MEHEHUEM TeMIlepaTypbl MpPHU PacTBOPEHUU
kucnoTbl. Hanboliee BIcOKOE MOKa3aHUe TEMIIEpaTyphl 3aHeCUTe B TabnuIy. J[aTyuk TIaTeabHO MPOMOITE BOAOH.

4.Bo BTOpOH CTakaH MOMECTHTE OKOJIO § I TBEPAOro MOpoUIKa TuApokcuaa HaTpus u Bieite 50 miu Boabl. OnmycTUTe NAaTYMK TEMIIEPATyphl U
nepemeniaiTe pactBop. OTMETbTE caMO€ BHICOKOE 3HAaYCHHE TeMIepaTyphl. TIIaTeNbHO MPOMOITE JaTYUK BOJOM.

5.B Tpetuii ctakaH HachINbTe 15 I' MENKOKPUCTAIIIMUECKOTO HUTpaTa aMMOHHUS U npuiielite 50 mut Bogpl. OMycTUTE TaTYUK TeMIepaTypbl U ObICTPO
nepemeniaite pactsop. Hanbonee Huzkoe 3HaueHHE TEMIIEPaTyphl 3aHECUTE B TAOJIHILY.

Pe3ynbratel u3MepeHuit/HabmoaeHui

Hccnenyemas cucrema JlucTUIIMpOBaHHas BOAA Boga + H2SOq4 Bona + NaOH Bona + NH4NOs3

Temmneparypa, °C
Bwi6oowi:
OTpa3uTth, Kakoil TemIoBoil 3¢ ekt npeodiasaeT npyu pacCTBOPEHUN B BOJIE CEPHOM KUCIOThI, HUTPAaTa aMMOHHS, THAPOKCUA HATPUSI.
Koumponvnuie éonpochwi:

1.006mbscHHUTE, TOYEMY NIPH PACTBOPEHUH OJIHUX BELIECTB B BOJIE BBIACIAETCS TEIJIOTA, APYIMX — IMOTJIOIIACTCS.

2.IIpennonoxure TemoBoi 3¢h(dekT nmpoiecca pacCTBOPEHUS B BOJIE THIPOKCUIA KaJIHSL.




IpakTnyeckas padora Ne 1. D1eKTPOJIUTHI H HEIJIEKTPOJIHUTHI

Teoperndeckas dacte. [Ipu pacTBOpeHHU B BOJIC MOHHBIX COCJAWHEHUM TOJIIPHBIC MOJICKYIBI BOJBI OKPYKAIOT (CONBBATUPYIOT) 3apsiKCHHBIE HOHBI,
MepeBoJii UX B pacTBOp. MoOJEKylIspHbIE COCIMHEHHS COJIbBATHUPYIOTCS, HO HE paclajaloTcs Ha HOHBI . B mepBoM ciydae pacTBOp MPOBOAUT
AIEKTPUICCKHUI TOK, BO BTOPOM HET .

OrnpenenuTh NMPUHAICKHOCTh BEIIECTBA MJIM PACTBOPA BEIIECTBA K AJNEKTPOJUTAM MOKHO MPU MOMOIIM H3MEPEHUs 3JIeKTpornpoBoAHocTH. Ecim
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCIEAYEMBI OOBEKT — 3JeKTpoiuT. Ecnm 3HadeHue aekrpompoBomHoctd MeHbmie 20 mMxCm/cMm, TO 3TO
HEIJIEKTPOJIUT .

[IpakTryeckas 4acThb.

Lenv pabomul: oIpeENUTH MPUHAJICKHOCTD BEIIIECTB, CMECEH BEIECTB U PACTBOPOB BEHIECTB K AJIEKTPOJIUTAM U HEIJIEKTPOJIUTAM .

Ilepeuensy damuuxos yugposoll 1abopamopuu. JATIUK IISKTPOTPOBOJHOCTH . JloTIOTHUTENTHHOE 000pymOBaHWE: CTakaHbl Ha S50 MII; ITaTHB C
32)KMMOM; TIPOMBIBAJIKA . MaTepuaiabsl U pEeakTUBBI: JUCTUUIMPOBAHHAS BOJa; 10 20 MJI STHJIOBOTO CHHMpTa, OCH3MHA, KepOCHHA; 5%-HOro pacTBopa
caxaposbl, pactBopa criiupta (1:1), 5%-Horo pactBopa xmopuna HaTpusi; S%-HOTO pacTBOpa XJIOPOBOIOpoaa; S%-HOro pacTBOpa THAPOKCHIA HATPHS,
roBapeHHas coJib (TBEpast), caxap (TBEPABIN) .

Texnuka 6ezonacnocmu. 1lpu paboTe ¢ TOPIOYMMH KUIKOCTSIMH (CITUPT, OCH3WH, KEPOCHH) BOJIM3H HE JOIHKHO OBITh OTKPHITOTO OTHSI.

Hnuempykyus k vlnoanenuio:

1.B crakaH TIOMECTUTE MOBAPEHHYIO COJIb M OIYCTHTE B CTaKaH JATYUK DJICKTPOIPOBOAHOCTH . [IpOBOTUT M COJNb DIIEKTPUICCKHIA TOK?
2.AHanoruyHble ACUCTBUS MIPOBEAUTE € caxapo3ol . 3 . B crakan HanelTe 20 M1 HCClieyeMOro pacTBopa.

4.0OmycTUTE B HEro JaT4uK 3JEKTPOINPOBOIHOCTH, 3aKPEIUIEHHBIN B janke mrtatuBa. Habmionaiite 3a M3MEHEHHEM 3HAUEHUS AJIEKTPOIPOBOIHOCTH.
Korpaa nmokazanus jaTyuka rnepectanyT U3MEHSThCS, 3allUIINTE €r0 3HaYeHHe B Ta0IuILy .

5.06patute BHUMaHue! JlaTunK mocie KakI0TO OIbITa THIATEIIBHO MPOMBIBAETCS BOJIOHN. 6.3aTe€M aTYMK OIYCTHTE B CICAYIOIIUN pacTBOP .

AHaJIOTUYHBIE AEHCTBUS MPOACIIANTE CO BCEMU PACTBOPAMH. Pe3ynbTaThl u3MepeHuii
Ne onpiTa| HazBanue BemiectBa, pactBopa | 3HadeHUE 3JIEKTPONPOBOAHOCTH, MKCM/CM DNEKTPOIUT I HEINEKTPOJIUT
1
2

Koumponvnvie éonpochwi:

1.O6pamaroT BHUMaHKe, YTO HU JUCTWLIMPOBAHHAs BOJA, HU TBEPJAs COJIb HE MPOBOAAT JIEKTPUUECKOTO ToKa. TeM He MeHee pacTBOp COJIM B BOJE
IIPOBOJIUT AIIEKTPUYECKUNA TOK. DTO 3HAUYMT, YTO B PACTBOPE OTKYJa-TO MOSIBISIOTCS MOJABWKHBIE 3aps/ibl. [loa 310 HaOm0IeHNE BBOAT ONpeieeHue
IEKTPOJINTA U MEXAHU3M NIEKTPOJIUTUYECKON JUCCOLUALINH.

2 . Beerza nu BoAHBIE paCTBOPBI BEHIECTB MPOBOIAT JIEKTpUUYECKUi TOK? He Bcerna, T.€. HEKOTOpBIE BEHIECTBA HE AAI0T HOHOB IIPU PacTBOPEHHUH .
OT0 — BellecTBa ¢ MOJIEKYJIIPHOM KpUCTAININYECKON peéTkoil. 3.3ananus s noarorosku k I'MA, BITP

A) K xopo1110 pacTBOPUMBIM 3JIEKTPOTIUTAM OTHOCSTCS:

l.runpokeun G6apus; 2.¢ochat maruus; 3.cyabpua meau(ll); 4.xapOoHaT KalbIus.

b) DnexTpudeckuii TOK MPOBOJIUT:

1.pacTBOp 3TUIIOBOTO CIIUPTA; 2.pacTBOP INIMLIEPUHA; 3.pacTBOP IIIIOKO3bI; 4.pacTBOP TMAPOKCH]IA KAJIBLIUS.

JlaGopaTopHblii onbIT Ne 1. «BjiMsiHHe pacTBOPHUTEJISI HA TUCCONMHALINIOY



Teopernueckas yactb. Bo MHOrMX XJIOpUIax NEPEXOJHBIX METAUIOB CBS3U MMEKOT B 3HAYUTEIBbHOW MEPE KOBAJIEHTHBIN Xxapakrep . MayonosspHbie
pacTBopuTeNd (CIUPT WM AalleTOH) COJIbBATHUPYIOT MOJIEKYJIbl 1eaukoM. I[lpum poGaBieHuM BOJBI OHA COJIbBATUPYET MOHBI, BbBI3BIBAS
UIEKTPOJINTUYECKYIO JUuccolnanuio . [{BeT pacTBopa npu 3TOM U3MEHSETCS, a 3JIEKTPOIIPOBOAHOCTH PE3KO BO3PACTAET .

[paktudeckas yactb. Llens paboTsl: chopMupoBaTh MPEACTABICHUE O POJIH PACTBOPUTENS B IIEKTPOTUTHUECKON AUCCOLIUAIIHH.

Ilepeuens doamuukoe yugposoii 1abopamopuu’. TaTINK SIEKTPOTPOBOTHOCTH .

Hononrnumenvroe 06opydosanue’ 1Ba BBICOKUX XuMu4Yeckux crakana (50 mir); CTeKIIsIHHAS MaJIovKa.

Mamepuanet u peakmuewvt: CuCl2 6e3B0oaHBIN (MMeeT KOpUIHEBBIN IBET . [lomydaroT, HarpeBas KPUCTALIOTHIPAT B YAIIKe YIS BBIMTAPUBAHUS . XPAHAT
B IUIOTHO 3aKPBITOM COCY/I€); alleTOH WJIM CIIHPT .

Texnuxa 6e3onacnocmu: 1 . CnupTt U aneToH — roprouve BemectBa. He ncnonb3oBate oTKpbITOe miams. CrenuanbHble Mepbl 0€30MacCHOCTH MpPU
paboTe ¢ TOproYUMH KUIKOCTAMU. M30eraTs nmonaganus cojieid MeIu Ha KOXKY U OJICK/Y, TaK KaK OHHU SI/TOBUTHI.

2 . IIpu momalaHu CMBITH XOJIOTHOW BOJION 0€3 MbLIA.

Hncmpykyus K 6b1nOIHEHUIO!

1. B xummdeckuii crakan HaceinbTe ~0,5 r 6e3BogHOTO Xmopuaa meau (I1) CuCl2 u naneiire ~25 mMi criupTa WU aleToHa .

2.PacTBOpHTE BElECTBO, MEpPEMENINBasl COJIEPKUMOE CTaKaHa CTEKISTHHOW manodkoil. Ecim pacTBOpHUTH COJIb MOJIHOCTBIO HE YHAETCs, aKKypaTHO
CJIETE MOJYyYEHHBIN pacTBOp B APYrOM CTaKaH.

3.Ilorpy3ute B pacTBOP LIYyH JaTYHKA 3JIEKTPOINPOBOAHOCTH U U3MEPHTE ANEKTPOIIPOBOIHOCTb .

4. O0patuTe BHUMaHUE Ha IBET pacTBopa. [Ipuneiite k pactBopy 25 mit Bosl. [lepemennaiite, oOpaTuTe BHUMaHUE HA N3MEHEHUE OKPACKH.

5.M3MepbTe NIEKTPONPOBOAHOCTH MOJIYYEHHOTO PAacTBOpA .

Pe3ynbpTaThel n3MepeHnii/Ha0moAeHII

BemectBo DNEKTPONPOBOTHOCTD B CIUPTE (aLIETOHE) DNEKTPONPOBOTHOCTD MOCHE 100aBICHUS BOIBI

Xnopun meau (1)
Bv1600b1: OTpasuth BIMSHUE PACTBOPHUTEIISA Ha DJIEKTPOIIPOBOIHOCTH COJIH.

Koumponvnvie sonpocut: 1.0 4éM CBUIETENBCTBYET POCT 3JIEKTPOIPOBOJIHOCTH COJIM IpH J100aBeHnn Boabl? 2 . [ToueMy U3MeHsIETCsI [IBET pacTBOpa’?
3 . Kak BiusieT npupoia pacTBOPUTENSE Ha DJIEKTPOIMTHUECKYIO TUCCOUAIINIO?

Jla6opaTopublii onbIT Ne 2. «CWiIbHBIE U c1a0ble 3JIEKTPOJIUTHD)

Teopernueckass yacTb. DNEKTPOIUTAMU HA3bIBAIOTCSA BEILECTBA, PACMANAIOIIMECS] HA MOHBI BCIEJICTBHUE AJIEKTPOIUTUUYECKOMN

aucconuanuu. PacTBOPBI 3JEKTPOJIUTOB SIBISIFOTCS NPOBOJAHMKAMH BTOPOTO pOJia, TaK KakK MPOBOAAT JIIEKTPUYECKHd TOK 3a cu€T uoHoB. I[lo
CIOCOOHOCTH K DJIEKTPOJUTHYECKON TUCCOLMAIUU AJIEKTPOJIUTHI YCIOBHO PAa3ENsIOT Ha CHiIbHBIE U ciaOble. CUIbHBIC AIEKTPOIHUTHI MPAKTUYECKU
MIOJIHOCTHIO IMCCOIIMMPOBAHBI HA MOHBI B pa30aBIeHHBIX pacTBopax . K HUM OTHOCSATCS MHOTHE HEOPraHUYECKUE COJTH, HEKOTOPBIE KUCTIOTHI U IIEI0YH

. Crabple 3JIeKTpO- JUTHI JIUIIb YaCTUYHO AUCCOIMUPOBAHBI Ha MOHBI, KOTOPHIE HAXOMAATCS B TUHAMHYECKOM PABHOBECHHU C HEIHCCOIMUPOBAHHBIMU
Mosiekynamu . K ciabbIM 3JeKTpoIUTaM OTHOCSATCS MHOTHE OPTaHUYEeCKHe KHUCIOTH M OCHOBAHHS .

[IpakTnyeckas 4actb. [Jens pabomul: ONPENENUTh, SBISIOTCS U BBIJAHHBIE BEIECTBA CUIBHBIMU WM CIA0OBIMU 3JEKTPOJIUTAMHU Ha OCHOBAHUU
M3MEPEHUS IIEKTPOIIPOBOIHOCTH UX PACTBOPOB .

Ilepeuensy damuukoe yugposoii 1abopamopuu’. NaTINK SIEKTPOIPOBOTHOCTH .

Jlonornumenvroe 0bopyoosanue: TpU XUMUUYECKUX cTakaHa (25—50 Mi1), mpoMBbIBalIKa C IUCTUILTUPOBAHHOM BOJIOH .

Mamepuanst u peakmussi: 10 %-Hble pacTBOPHI CONSHOM, a30THOM M YKCYCHOU KHCIIOT (3KeTaTeNbHO B KalelbHUIAX); (GUIbTpOoBaIbHas Oymara .




5 TOUKA \' POCTA
Texuuxa 6ezonacnocmu’. CobnronaiiTe Mepbl 0€30TTACHOCTH MPH padOTe ¢ KUCIOTAMU H HISI0OYaMU. \

Huempykyus K 6b1n0IHEHUIO.

1. B Tpu ctakana HaneiTe no 25—50 M1 JUCTUIIMPOBAHHOM BOJIBI.
2. B mepBrIii ctakan 1o06aBbTe 1 Karumo yKCYCHOW KUCIIOTHI, BO BTOPOW — COJISTHOM, B TPETHI — Q30 THOM.

3. I3MepbTe 2IIeKTPOIPOBOJHOCTD KaKIOTO PACTBOPA, BBITUPAS IIYI (DHMIIBTPOBATIBHOM OyMaroi mocie KaxJaoro n3MepeHus .
Pesynbrarel nzmMepeHni

Ne mpo0Ob1  [3HaUEHME AINEKTPONIPOBOTHOCTH, MKCM/cM  |Ha3BaHMe BBITAHHOTO BEIIECTBA

1
2
3

Bwvi6o0wi: OTpasure NpuHaAIEKHOCTh BEIIECTB K CUIIBHBIM U CIIA0bIM 3J1eKTpoauTaM. KOHTpoJIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp COJSHOM KMCIOTHI JIydIl€ IPOBOJUT NIEKTPUUECKUI TOK 10 CPAaBHEHUIO C PACTBOPOM YKCYCHOM KHCIIOTBI?
2.K KakuM 3J€KTpOJIMTaM OTHOCHUTCS pacTBOP a30THOM KUCIOTHI? 3 . 3amanue s noarotosku k ' A, BITP

DOopMyITBI TOJILKO CIA0BIX AJIEKTPOJIUTOB MIPEACTABICHBI B PAY:
1.Ca(OH)2, H2S, H2SOs - 2.H2CO3, NH3-H20, HoS  3.KOH, KNOs, HCI  4.ZnS04, MgCl, HBr

JdeMoHcTpanMoHHbI onbIT Ne 2. «3yyeHue BJOMSIHUS PA3IUYHbIX (AKTOPOB HA CKOPOCTh PeaKknu

Teopernueckas yactb. CymecTBYIOT pa3Hble MOIUGUKAIIMN MPpUOOpa I U3YUYEeHUS XUMUYECKUX peakiuil. B 0qHON KOHCTPYKIIMH POJIb peaKkTopa
BBITIOJTHSIET OOBIYHAS MPOOUpPKa, B APYroi, 60jee COBpeMEHHOU, — cocya JlaHmopTa.

OpHako TeXHHKa JEMOHCTpAIlMH AKCHEPUMEHTa OCTa€Tcsl OJUHAKOBOW. MeHsieTcs JUIlb MOPSAJOK CMELIMBaHUS pearupyromux BeuiectB. CHadana B
MPOOUPKY-PEaKTOP 3aIMBACTCS PACTBOP KUCIIOTHI, @ B HETO MOMeIaeTcsl TBEP0€ BEUIECTBO (IIMHK, Mpamop).

[IpakTnyeckas yactb. Llenb paboThI: U3yYUTH BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUHU.

Ilepeuens damuuxos yugposou n1abopamopuu’ NaTIUK TEMIIEPATyphI JIATHHOBBII.

Jonoanumenvnoe 060pyodosanue: IpuOOP A U3YUEHUSI CKOPOCTU XUMHUUECKUX PEaKIUil; AIeKTpudecKas IINTKA; CTakaH XuMuueckuid Ha 250 mut;
IIMATeNb; KPUCTAUTU3ATOP IS MPOMbIBaHHs cocynoB Jlanaombra; mpooupku [1X-21 (3 mr .) .

Mamepuanvt u peaxmugur: consinas kuciota (4%-ubiit); consHas kucinora (10%-Hbli); KycOUYKHd MpamMopa; IOPOIIOK MpaMopa; YKCycHast KuciioTa (6%-
HBIN); IMHK; IepoKcu Bogopoa (3%-uelit); quokcun mapranma (1V) .

Texuuxa 6e3onacnocmu: Cobnronath npaBuia paboThl C KUCIOTaMHU U HarpeBaTeIbHBIMU JIEKTPUUECKUMU TPHO0- paMu .

Hnempyxyus k blnoaHenuio:

Onvim 1.BnustHre TPUPOJIBI PEarupyroIINX BEIIECTB Ha CKOPOCTh XUMUYECKOH peaKkIiuu

B oano xoneno cocyna Jlanmonera Hanelte 3 mi 1 M pacTBop yKCYCHOM KHCTOTHI [{l6%-HbII pacTBOp), B IPyroe KOJIEHO MOMECTUTE 2—3 TpaHyIb
nuHka. Bo BTopoii cocyn Jlan- noneta Haneite 3 mu 1 M consHoit kucnotsl ([#4%-Hblii), B Ipyroe KojieHo — 2—3 rpanyibl uHKa . [Ipucoeannure
cocyabl JlaHT0bTa K MAHOMETPHUECKUM TPYOKaMm.

O6pamume enumanue! OI[HOBpeMeHHO HepeneﬁTe KHCIIOTBI B COCydax JlangonpTa K T'paHyJlaM HHWHKaA. CpaBHI/ITC YPOBHH JKHUAKOCTH B
MaHOMCTPHUYCCKUX TPY6K3X. VYyaiuecs aearT BBIBOI O pa3Hoﬁ CKOPOCTH XUMHUYCCKUX pCaKLII/Iﬁ .



Onvim 2. BnusiHre KOHIEHTPAIMK Pearupyrolnux BeIIeCTB Ha CKOPOCTh XUMUYECKON peaKIiu

B onHo xoneno cocyna JlannonbTa Hanete 3 mit 4%-HOU COJITHON KUCIIOTHI, B IPYroe KOJICHO IOMeCTUTE 2—3 TpaHyJiibl IIMHKA . Bo BTOpOIi cocyn
Jlarmonbra Haerte 3 Ma 10%-HOM COJNSHOM KHUCIIOTHI, B IPYroe KOJIeHO — 2—3 Tpanyisl uHKa. [Ipucoeauante cocynsl JlangombsTa k
MaHOMETPUYECKUM TpyOKaM.

Oo6patute BHUMaHue! OHOBpEMEHHO NiepesieiiTe KUCaoThl B cocynax Jlannonbra k rpanyinaM nuHka. CpaBHUTE YPOBHU JKUJIKOCTH B
MaHOMETPUYECKHUX TPYOKaX. Ydaluecs JIeNaioT BbIBOJ] O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKIINH.

Onvim 3. BiusiHue TEMITEpaTyphl pearnpyrominx BEIIeCTB Ha CKOPOCTh XUMHUECKOW PeaKkuu

B oxno koneno cocyna Jlangonsra Haneite 3 mi 10 % coJisiHOM KUCIIOTHI, B Ipyroe KOJIeHO NoMecTuTe 2—3 rpaHyiibl IMHKA . Bo BTOpOIi cocyn
JlannonwTa HaneiTe 3 M1 10%-Ho¥t cos- HOM KHCTIOTHI, HAarpeToil Ha BosiHOM OaHe 10 50 °C, B qpyroe KoieHo — 2—3 TpaHyI bl IUHKA.
[Ipucoenuuute cocynpl JIaHI0IbTa K MAHOMETPUYECKUM TPYOKaM.

O6patute BHUMaHue! OHOBpEMEHHO NepesieiiTe KUCI0Thl B cocynax JlanaonpTa Kk rpanynaM nuHka. CpaBHUTE YPOBHH KUAKOCTH B
MaHOMETPUYECKUX TpyOKax. Ydaluecs AeaatoT BbIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIIHI .

Onvim Ne 4. BaysiHue MOBEPXHOCTU COMTPUKOCHOBEHUS pearupyollX BEIECTB HAa CKOPOCTh XUMUYECKOM peakuu

B oxno koneno cocyna Jlangonbsra HanelTe 3 M 4%-Hoi CONISIHOM KUCIOTHI, B APYroe KoJIEHO moMecTuTe 1 T Mpamopa, B34TOro B BUje Kycouka. Bo
BTOpOH cocyn Jlannonbta Hanelre 3 Mi 4%-HOi COSTHON KUCIIOTHI, B pyroe kKoyieHo — 1 r nopouka Mmpamopa. [Ipucoeaunure cocyast Jlanaonpra K
MaHOMETPUYECKUM TpyOKaM.

Obpamume snHumanue! OTHOBPEMEHHO MEpeJIeHTEe KUCIOTH B cocynax Jlanmonpra kK Mpamopy nuHKa. CpaBHUTE YPOBHH JKUJIKOCTH B
MaHOMETPUYECKUX TpyOKax. Yualuecs JeatoT BbIBOJ O pa3HOM CKOPOCTH XMMHUYECKUX PEAKLIUN.

Onwvim 5. BnusHue Kataau3aTopa Ha CKOPOCTh XUMHUYECKON PEaKITun

B crakan ¢ Bogo#, Harperoii 10 50 °C, momectute 2 JeMOHCTpallMOHHBIE MPOOUpPKH ¢ 2 M 3% -HOTo pacTBOpa MepoKcuaa Bogopoaa. Beiaepxusaror
MpOoOUpPKH B BOJAE OKOJIO 2 MHH. M3BiekuTe mpoOMpKHU U3 BOASHON OaHM W MPOJEMOHCTPUPYHUTE ydalIUMCS pe3yjibTaT — Ha CTEHKaxX MpOOUpKHU
MOSIBUJIMCH ITY3bIPbKH Ta3a Kuciopoda. B onHy u3 mpoOUpok BHECHTE Ha KOHYMKe mmarens auokcun mapranina (IV) . HaGmiomator sHepruynoe

BBIZACJIICHUC KHUCJIOPO/JIa.

Koumponvnvie 6onpocvi: 1.0T kakux (akTOpoB 3aBHCUT CKOpPOCTh XuMudeckoi peakuuu? 2.IToduemy pasiioxkeHue mNepokcHia BOAOpoJa B

NpUCYTCTBUH nuokcuaa maprania (1V) cHadana uaét oueHb ObICTPO, a 3aTeM 3aMeIseTcst?
3.3aganus s pa3BUTUA QYHKIMOHAIBHON IPaMOTHOCTH:

B TpHU OJHUHAKOBBIC HpO6I/IpKI/I Y4YCHUKU HAJIWIA I10 5 ma pacTBOpa COJISHOM KHCJIOTHI OﬂHHaKOBOﬁ KOHIOCHTPAIUH. B NEepBYyHO HpO6I/IpKy ITIOJIOXKHUJIN

CTPYXKH XeJle3a, BO BTOPYIO — CTPY>KKH LINHKA, B TPEThIO — CTPY’KKHU HEU3BECTHOIO CBETJIOTO SIPKO OJIECTALIEro

Metayuia. HaunOosiee MHTEHCHBHO BBIJICNIEHHE ra3za HaOMOJaIM B TPeTbed MPOOUPKE C HEU3BECTHBIM METAJLIOM. BoC/
BTOpOH MpoOUpKe C IIMHKOM HMHTEHCHUBHOCTb BBIIEJIEHUS ra3za Oblia MeHblIe, 4eM B TpeThel. B mepBoii mpobupke c
’KeJe30M HHTEHCUBHOCTD BBIJIENICHHS ra3a Obljla HAMMEHbLICH. B
a)/leiictBue Kkakoro (axTopa, BIHUSIOIIEr0 Ha CKOPOCTh peakiuu, HaOmomanu ydamueca? 6) Kaxoil meramn mor
HaXOJIUThCS B TpeThel npoOupke? 3anuIilnTe Ha3BaHHE MeTalla.

4.Ha rpaduke mpejacraBieHa 3aBHCHUMOCTb KOHIIEHTPALMU HCXOJHBIX BELIECTB M NPOJIYKTOB pPEAKIMU OT BPEMEHHU
IIPOTEKAHUSI pEaKLUU:

Puc. 20. I'paduk 3aBHCUMOCTH KOHILIEHTPAI[MM HCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIIMU OT BPEMEHHU IMPOTEKAHHS A
peakuun

\

OHpe,Z[eJ'II/ITC, Kakas KpuBas OIIMCBIBACT U3MCHCHUC KOHICHTPAIUH HCXOJHBIX BCUICCTB, d KaKasd — MMPOJAYKTOB PCAKIUH .

Ty
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MarepuajibHO-TeXHHYECKOE o0ecreYeHne

Hudposas sadoparopusi «Podukiad» xumus — 4 Habopa

Cocras:

Ne HaumenoBanue KOJIMYECTBO
/11

1 becnipoBoHONM MYyNBTUAATUNK 110 XUMUHU 1

2 JlaTauk ONTHYECKOH MIIOTHOCTH 525 1

3 USB Ananrep Bluetooth 5.0 1

4 3apsiiHOE yeTpoHCcTBO ¢ Kaberem Mini-USB 1

5 CoenuHuTeIBHBIN Kabeb 1

6 dnenr-nmuck c [1O 1

7 CrpaBOYHO-METOIMYECKUE PEKOMEHIAITNT 1

8 Habop maGopaTopHOii OCHACTKH 1

9 Kpartkoe pykoBOICTBO 1O 3KCIUTyaTaIluu 1

10 [TactiopT 1

Habop j1a00paTopHOi OCHACTKM:

Ne HaunmenoBanue KOJIMYECTBO
n/m

1 OuabTPHI 1 ymakoBka
2 Barubie nanouku 5 MITYK

3 [Tunerka ms nepenoca xuakoctu (ITactepa) 3mut. 1 mryka

4 [Hrpurr 20 mut. 1 mryka

5 [TpoOupka nmaboparopHas 1 mryka

6 banka kanenbHUIIA C KPBDKKOM 2 WITYKU

7 CrakaH HU3KHI CO KON 1 mTyka

8 TpyOka cunukoHoBast 1 mTyka

9 3axum ['opmana 1 mryka




Ha6op OI'D no xumuu

Enununa usmepenust

No HaumeHoBaHue MoKa3aTeJisi (XapaKTEPUCTUKH) 3HaueHHe MoKa3aTe sl (XapaKTePUCTHKH)
nmoKa3areJis (Ip1 HAJTMYHMH)
1 IIpexmeTHas 06;1acTh Xumus
5 Tun naéopa no 3aKpenjieHUI0 U3YUAEMbIX MEM O Hadop OI' no xumuu
npeOMemHbIM 001ACMAM OCHOBHO20 00U €20 00pa308anUsA
3 Beckr mabopatopusie 200r TIT. 1
3.1 | ComproBka rabopaTopHas TIT. 1
3.2 | BopoHka koHUYeCKas IIT. 1
3.3 | [Nanouka cTeKIsTHHAS IIT. 1
3.4 | Ilpobupka [1X-14 IIT. 10
3.5 | Crakan Beicokuii ¢ HocukoM BH-50 ¢ meTkoi IIT. 2
3.6 | Humuaap n3amepurtenbhbiil 2-50-2 CTEKISHHBIN, C TPUTEPTON IT. 1
KPBIIITKOM
3.7 | lratus mis mpooupok Ha 10 rHE3 TIIT. 1
3.8 | 3axuM mpoOUPOYHBIN IIT. 1
3.9 | lImarens-noXxKeyka IT. 3
3.10 | PazgaTroyHsIil JIOTOK LIIT. 1
3.11 | HaGop u3 6 dnaxonoB o 100 M mj1st XpaHeHHsI paCTBOPOB H KOMILJICKT 5
pPEaKTHBOB
3.12 | HabGop u3 6 ¢makonos mo 30 mut i1 XpaHEHUSI PaCTBOPOB H KOMILJIEKT 10
pEaKTHBOB
3.13 | Hwmnaap uzMepuTenbHbIi ¢ HocukoM 1-500 IIT. 2
3.14 | Crakan BeicOKHi S00MI IIT. 3
3.15 | Epi anst MBIThS IOCY/IBI IIIT. 3
3.16 | Epur amst MbIThS KOJIO IIIT. 3
3.17 | Xanart Oenblif xJ10muaTOOYMasKHBIN LIT. 2
3.18 | [lepuaTku XUMHUYECKHUE CTOHKUE LIT. 2
3.19 | Ouku 3amIUTHEIE IIIT. 1
3.20 | ®unbTpsl OyMaxKHbIE LIT. 100
3.21. | I'oprouee 11t CHUPTOBOK 1 0.33




3.22

Ha0op peakTuBoB:

3.23 | AnromuHU# (TpaHyJIbI) r 10
3.24 | XKeneszo (cTpyxka) r 20
3.25 | HuHk (rpanyssl) r 10
3.26 | Menp (TpoBoOJIOKa) r 20
3.27 | Oxcun memu(Il) (moporox) r 20
3.28 | Oxcun maraus (MOPOIIOK) r 20
3.29 | Okcun asmoMHuHHS (TTOPOTIIOK) r 20
3.30 | Okcua kpeMHUS (TIOPOIIIOK) r 20
3.31 | Pa36aBnennsIii pactBop CoJITHOW KUCIIOTA MUT 250
3.32 | Pa36aBnennslii pactBop CepHOI KuciIoTa MUIT 250
3.33 | PactBop ruapoKcux HATPHst / THIPOKCHUT KaJIHs:
3.33.1 | 00BbeM pacTBOpa FHIPOKCHT HATPHS / THUAPOKCHT KaJTHsI MIT 250
3.33.2 | KOHIIEHTpAIMHU THIPOKCHT HATPUS / TUAPOKCH]T KaITHsI % 10
3.34 | PactBOp
IM'mapoxcun Kanbus:
00beM pacTBOpa MJI 50
3.34.1 | I'mapokcua KambIus
3.34.2 | KOHIIEHTpaIHsI pacTBOpa % 10
I'uapoxcua Kanpuus
3.35 | PactBOp
Xopua HaTpus | XJIOPHT KaJIHst:
3.35.1 | o6Bem pacTBOpa MJT 50
Xtopua HaTpust / XIOPH KasIust
3.35.2 | KoHIIEHTpaIKs pacTBOpa % 5
Xtopua HaTpust / XIOPH KasIust
3.36 | PactBop
XIIOpUI JTUTHA:
3.36.1 | oOBeM pacTBOpa MII 50
XJIOpUI IUTUS
3.36.2 | KOHIIEHTpALUs pacTBOPa % 5
Xnopua muTus
3.37 | PactBOp
Xnopu Kanblus/ XJIOPU MarHus:
3.37.1 | oOBem pacTBOpa MII 200

Xnopu Kablus/ XIIOPUJ MarHus




3.37.2 | KOHIIEHTpALUs pacTBOPa % 5
XA0pH I KaJbLust/ XJIOPU MarHus
3.38 | PactBop
Xnopua menu(Il):
3.38.1 | oOBeM pacTBOpa MUIT 50
Xnopuna meau(1l):
3.38.2 | KOHIIEHTpALUs pacTBOPA % 5
Xnopun meau(1l):
3.39 | PactBop
Xnopua antOMHAHHAS:
3.39.1 | oOBeM pacTBOpa MUT 50
XJI0pUI aTtOMUHUS
3.39.2 | KOHIIEHTpAIUs pacTBOPa % 5
XJIOpUI aTFOMUHUS
3.40 | PactBOp
Xmopwu xeneza(ll):
3.40.1 | oOBeM pacTBOpa MUT 50
Xmopwun xeneza(Ill)
3.40.2 | KoHIIEHTpAaIHsI pacTBOpa % 5
Xmopwun xeneza(I1l)
3.41 | PactBOp
X0puJL AMMOHHUS:
3.41.1 | o6beM pacTBOpa MJI 50
XJ10puJ aMMOHUS
3.41.2 | KOHIIEHTpaIHsI pacTBOpa % 5
XJ10puJ aMMOHUS
3.42 | PactBOp
Xnopun 6apus
3.42.1 | o6beM pacTBOpa MJT 450
Xnopun 6apus
3.42.2 | KOHIIEHTpALU pacTBOPA % 1
Xnopun Gapust
3.43 | PactBOD
Cynbdar Hatpus / cynbhar Kanus:
3.43.1 | oOBeM pacTBOpa MII 50
Cynbdar Hatpus / cynbdar kanus
3.43.2 | KOHIIEHTpALU pacTBOPA % 5

Cynbdar Hatpus / cynbdar kanus




3.44

PactBOp
Cynbsdar maraus:

3.44.1 | o6bemM pacTBOpa MUIT 50
Cynbdar maraus
3.44.2 | KOHIIEHTpALU pacTBOPA % 5
Cynbsdar maraus
3.45 | PactBOp
Cynsdat meau(1l):
3.45.1 | oOBeM pacTBOpa MUIT 50
Cynbdart meau(Il)
3.45.2 | KOHIICHTpAIHsI pacTBOpa % 5
Cynbdart meau(Il)
3.46 | PactBOp
Cynbdar xenesza(Il):
3.46.1 | oOBeM pacTBOpa MUT 50
Cynbdar xene3a(Il)
3.46.2 | KOHIIEHTpAIUS pacTBOPA % 5
Cynbdar xeneza(Il)
3.47 | PactBOp
Cynbdar nmuHKa:
3.47.1 | o6Bem pacTBOpa MJI 50
Cynbdat muHka
3.47.2 | KOHIIEHTpaIHs pacTBOpa % 5
Cynbdar nuHKa
3.48 | PactBOp
Cynbdat amroMuHUS:
3.48.1 | o6beM pacTBOpa MJT 50
Cynbdat anoMuHus
3.48.2 | KOHIIEHTpaIHs pacTBOpa % 5
Cynbdat anoMUHusA
3.49 | PactBOp
CynbdaT aMMOHHUS:
3.49.1 | oOBeM pacTBOpa MII 50
CynbdaTr aMMOHUSA
3.49.2 | KOHIIEHTpALUs pacTBOPa % 5
Cynbdat aMMOHUS
3.50 | PactBop
Hurpar Harpus / HuTpar xamus:
3.50.1 | oOBem pacTBOpa MIT 50




Hutpar Hatpus / HUTpar xanus

3.50.2 | xoHIEHTpaLKs pacTBOpa % 5
Hutpar Harpus / HUTpar xanus
3.51 | PactBOp
KapOonar natpust / kapOOHAT KaJIus:
3.51.1 | oOBem pacTBOpa MUIT 200
KapOonar natpust / kapOoHAT Kayus
3.51.2 | xoHIIEHTpaLUs pacTBOpa % 5
KapOonar natpust / kapOoHAT Kayus
3.52 | PactBoOp
I'mapokapOoHaT HaTpus / THIPOKApOOHAT KU
3.52.1 | oOBeM pacTBOpa MUIT 50
I'mapoxapOoHaT HaTpust / THIPOKApOOHAT KaJUs
3.52.2 | xoHIIEHTpaIUs pacTBOpa % 5
I'mapoxapOoHaT HaTpust / THAPOKAPOOHAT KaJUs
3.53 | PactBop
®ocdar HaTpus / pocdar kanus:
3.53.1 | o6Bem pacTBOpa MJI 50
®docdat Hatpus / pocdat Kamus
3.53.2 | KoHIIEHTpaHs pacTBOpa % 5
®docdart Hatpus / docdat Kamus
3.54 | PactBOp
Bpomuz Hatpust / Opomu Kamust:
3.54.1 | o6Bem pacTBOpa MJT 50
Bpomuz Hatpust / Opomuz Kamust
3.54.2 | KoHIIEHTpaIMs pacTBOpa % 5
Bpomuz Hatpust / Opomu Kamust
3.55 | PactBOp
Woaun Hatpust / voau Kanus:
3.55.1 | oOBeM pacTBOpa MII 50
Woaua Hatpust / voau Kanus
3.55.2 | KOHIIEHTpaLKs pacTBOPa % 5
Woaua Hatpust / voau Kanus
3.56 | PactBop 5% MII 50
Hutpat Gapusi:
3.57 | PactBOp
Hurpar xaneuus:
3.57.1 | oOBbeM pacTBOpa MII 50

Hutpar xansuus




3.57.2 | KOHIIEHTpaLUs pacTBOpa % 5
Hurpar xanpuus
3.58 | PactBop
HuTtpar cepebpa:
3.58.1 | o6BeM pacTBOpa MUT 200
HuTtpar cepebpa
3.58.2 | KoHIIEHTpaIWHsI pacTBOpa % 5
HuTtpar cepebpa
3.59 | PactBop
AMMUaK:
3.59.1 | oOBemM pacTBOpa MUT 50
AmMuak
3.59.2 | koHIEHTpaIWsI pacTBOpa % 5
AmMuak
3.60 | ITepokcua Bogopoaa MUT 50
3.61 | PacTtBOp MeTHIIOpaHK MUT 50
3.62 | PactBop nakmyc MUT 50
3.63 | PactBop denondranenn MJI 50
3.64 | lucTrmiumpoBaHHas BoJa MJI 50
3.65 | Munukaropuas Oymara yHaKkoBKa 1

HoyrOyxku: 5

Aquarius CMP NS685U R11
OC — Acrpa JIunykc
OducHsrii maker PII 7
MaHunymisTop Mbllb
HoytOyxk 1

DEPO, monens VIP C 1530
OC — Acrpa JIunykc
OducHsrii maker PIT 7

MaHHUIyASTOP MBI
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