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IHosicHUTeIbHAA 3aNIUCKA

PabGouass mporpamma kypca xuMuu i 9 kiacca OCHOBHOM WIKOJIBI pa3paboTaHa B COOTBETCTBUU ¢ DenepaibHbIM
roCy/IapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIApPTOM 00ImIero ooOpazoBaHus. B Hell Takke YYHMTHIBAIOTCS OCHOBHBIC HJIEU
u nojiockeHust IIporpamMmbl pa3Butust U (QOPMUPOBAHUS YHHUBEPCAIBHBIX YYEOHBIX JEUCTBUI MJii OCHOBHOTO OOIIETro
oOpa3oBaHus.

B cootBeTcTBUM € 3TUMM JOKYMEHTaMH OOy4YarollUecs JTOJDKHBI OBJIQJETh MpUEMaMU, CBSI3aHHBIMU C OIpeeTIeHUEM
MOHATHI: OTPAHUYMBATH WX, ONMMUCHIBATh, XapaKTEpH30BaThb M CPaBHHUBATh. TaKk Kak XMMHUS — HayKa 3KCIIEpUMEHTalIbHAasi,
oOyyaromuecs: JOJDKHBI OBJAJETh TAaKUMU IMO3HABATEIBHBIMU YYEOHBIMH JCHCTBUSIMHU, KaK SKCIEPUMEHT, HAOJIOJCHUE,
U3MEpeHHEe, OIMUCaHue, MOJCIHUPOBAHUE, THUIOTE3a, BBHIBOJA. B mporecce u3ydeHuss Kypca y OOy4YarOMIMXCS MPOIOIKAIOT
(GbopMHUPOBATHCSI YMEHUSI CTAaBUTH BOMIPOCHI, OOBACHSTH, KIIACCU(DUIIMPOBATH, CPABHUBATH, OMIPEEISATh UICTOUHUKH UH(GOPMAITIH,
MoJIy4aTh U aHAJIU3UPOBATh €€, TOTOBUTh MH(MOPMALIMOHHBIN MPOAYKT, TPE3EHTOBATh €r0 U BECTH NUCKyccHio. Cle10BaTeNbHO,
JESITeTbHOCTHBIN TIOJIXOJI B M3YyYEHUU XUMHUHU CIOCOOCTBYIOT JOCTIKCHHUIO JIMYHOCTHBIX, MPEAMETHBIX M METalpeIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

B ocHOBY Kypca MooKeHbI CIEAYIONINE HAeH:

® MaTepuaIbHOE CIUHCTBO U B3aMMOCBSI3b OOBEKTOB U SIBJICHUI MPUPOJIBI;
e BeAyIiasl pojb TEOPETHUUYECKUX 3HAHUU sl OOBSACHEHUS W MPOTHO3UPOBAHUS XUMHUYECKUX SIBJICHHM, OLICHKH HX
MIPAKTUYECKON 3HAYUMOCTH;

® B3aMMOCBS3b KQUECTBECHHON U KOJMUYECTBECHHOU CTOPOH XUMHNYCCKHUX 00BEKTOB MaTCpUAJIBbHOI'O MHPA,



® pa3BUTHE XMMHUYECKOW HAYKU U MPOU3BOJICTBO XMMHUYECKHX BEIIECTB U MAaTEPUAJIOB ISl yIOBIETBOPEHHS HACYIIHBIX
NOTPEOHOCTEH uenoBeka U 00IIeCTBa, pelIeHUs TI00aIbHBIX MPOOJIEM COBPEMEHHOCTH;
® TCHETUYECKAS CBSI3b MEXK]y BEIIECTBAMHU.

OTH UJIe pEeATN3YIOTCA B KypPCE XUMUU MTyTEM TOCTUKEHHUSI CIEIYIOIINX HeJIe:

* Qopmuposanue y y4aluxcsi XAMUYECKON KapTUHBI MUPA, KAK OPTaHUYECKON YaCTH €ro LEJIOCTHON €CTECTBEHHO-HAYYHOU
KapTHUHBL.

* Pazeumue TmO3HABaTEIbHBIX HHTEPECOB, WHTEIUIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEW ywaliuxcs B IIpoliecce
M3YUYCHHS] MU XMMUYECKOW HayKu W €€ BKJIaJla B COBPEMEHHBI HAyYHO-TEXHUUYECKHUH Mporpecc; (GOpMUPOBAHUE BaKHEUIIINUX
JIOTUYECKUX Olepanuil MbIIUICHUS (aHadu3, CHMHTE3, 000OIIeHUE, KOHKPETU3allMsl, CpaBHEHUE M Jp.) B MPOIECCe MO3HAHUS
CHUCTEMBI BAXKHEUIIINX IMOHITUN, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUU U CBOMCTBAX XUMMHUUYECKHUX BELIECTB.

* Bocnumanue yOoeXIEHHOCTH B TOM, YTO MPUMEHEHHE MOJTYYEHHBIX 3HAHUN U YMEHHU MO XUMUU SBISETCI 0OBEKTUBHOMN
HE0OXOMMOCTBIO /IJIs1 6€30MacHO# paboThI C BEIIECTBAMU U MaTepHaiaMH B OBITY U Ha TIPOU3BOJICTBE.

* [Ipoexmuposanue u peanuzayus BBITYCKHUKAMH OCHOBHOM IIKOJIBI JMYHOM OOpa30BaTENbHONM TPAECKTOPUHU: BBIOOP
npodusis 00yueHus B cTapiiei Ikoje Wik npo(eccCuoHaIbHOro 00pa30BaTEIbHOTO YUPEKICHHUS .

» O81aodenue KIOYe8bIMU KOMNEemeHyusmMu: y4eOHO-TI03HaBaTeIbHBIMU, WH(POPMAIMOHHBIMH, LEHHOCTHO-CMBICIOBBIMH,

KOMMYHHKAaTHBHBIMU.



MeToauveckre 0COOCHHOCTH NMPENOJABAHUS KypCca XUMHUHU

Baowcnvie memoouueckue ocobennocmu.

1. Conepxanne W MeTOAbl M3yYeHHsl MPeNIaAraeMoro Kypca XUMHH OTBEYAKT CTPYKTYPHO-AeSITEJbHOCTHOMY
noaxoay. OHu pa3paboTaHbl B COOTBETCTBUM C TEOPHUEH MOATAHOrO (POPMUPOBAHUS YMCTBEHHBIX JEUCTBHM, MPEASIOKEHHOM
OoTe4YeCTBEHHBIM Nicuxoiorom I1. f. ["anbnepuHbiM, B KOTOPOH BBIAEISIETCS HECKOJIBKO ATAMOB.

Iman co30anus OpueHmMuUpoB8OUHOU OCHO8bL npedcmosiweu oesmenvrHocmu (OO/]). Ydamuecs: moaydaroT uHGOPMAIUIO O
e TPEACTOSIIEN NEATEIbHOCTH U €€ NMpeAMETe, y3HAIOT, KAK M B KaKOW IMOCIEA0BATEIbHOCTU OHU JOJDKHBI BBITIOJHSITH
OpUEHTAIMOHHBIE, UCTIOJIHUTEIHLCKUE U KOHTPOJIbHBIC JICHCTBUSI.

B 9 knacce mpu uszydeHun xumuu eMeHToB B kauectBe OOJ[ BbicTymaeT OOIMIMA TJIaH XapaKTEPUCTUKU METaJUIOB,
HEMETAJJIOB U MEPEXOAHBIX 3JIEMEHTOB.

Idman opmuposanus MamepuaibHoU oesimeabHocmu. Ydaluecs: BBITOJHIIOT ASHCTBUS BO BHENTHEN GopMe, CTAIKUBAsCh
C CaMUMH MPEIMETaAMHU WM MOJEJSMH: BBIJECISIOT MOJIOKUTEIRHOE W OTPULATEIbHOE 3HAYEHHWE KOHKPETHOTO XMMHUYECKOTO
BEIIIECTBA WJIM PEaKIuu B chepe YeIOBEUECKOMN NESITEIbHOCTH WIH B OKPYKAIOIEM MHPE; OMPEACIISIOT XapaKTepHble MPU3HAKU
COCTaBa WJIM CBOMCTB Ba)KHEHINUX KJIACCOB HEOPTaHUYECKUX COCAMHEHUI; CaMOCTOSTENIbHO XapaKTepU3yrT KOHKPETHBIE
XUMHUYECKUE AIIEMEHTBI; TPOBOJIAT JAOOPATOPHBIE M MPAKTUYECKUE PAOOTHI; TOTOBSIT COOOIIECHUS U MPE3CHTAIINH; OCYIIECTBIISIFOT
MPOEKTHYIO ESITEIBLHOCTD MO BEIOPAHHOM TeMaTHKeE.

Oman eHewnell peyu. JIeWCTBUS ydamuxcsi BepOATM3YIOTCS B YCTHOM WM MUCHMEHHOW pEUYd, OHHM MPOTOBAPUBAIOTCS U

ycBaumBaroTcs B 0000mEHHON (opme. Tak, yuamumecs O3BYyYMBAIOT, KaKyl0 HH(OpMAIUI0O HECET XUMHUYECKas CHMBOJIHUKA:



XUMHUYECKUE 3HaKH, XUMUYecKkne GOopMysbl U YypaBHEHUS XUMHYECKOM peakuuu, cUMBoIMKa lleproguyeckoil cuctembl
xuMudeckux saemeHToB . 1. Menaeneena.

Oman eHympenHeii peyu. BepbaibHOE OCBOEHHUE ACHCTBUS MPOo celsi, MPOroBapuBaHUE omnepaluii mpo ceds, 6e3 BHeIIHen
peun. [lelficTBue pemynupyercs, HampuMep, TMOCie TPOBEAEHHOTO YUYUTEIEM HHCTPYKTaKa Tepea MPAKTHUUYECKOW WITH
nabopaTopHON pabOTON YYEHHK AOJKEH MPOTOBOPUTH €ro Mpo ceds, 0CO3HATh €ro, BHYTPEHHE COTJIACUTHCS C HUM WU
BBISICHUTD HETIOHATHBIE MOMEHTBI; TO K€ MPOUCXOAUT MPU pedISKCUH JIMYHBIX TOCTHKCHUN 1 BhIPAOOTKE IJIaHA MOBBIIICHUS UX
ypoBHsI. OcO0YI0 BaXKHOCTH 3TOT 3TAIl UTPAET MPH BHITIOJIHEHUH YICHHYECKOTO MCCIICIOBATEIHCKOTO ITPOCKTA.

HUumepuopusayus oeiicmeus. JIeicTBUE CTaHOBUTCS BHYTPEHHUM MPOIECCOM, aKTOM MBICIIH, JACHCTBHEM B yMe. YUECHHK
nepei BBIMOJIHEHUEM XMMHYECKOTO SKCIEPUMEHTA WM PEIICHHs pacy€THOW 3aj1adu 1o (GopmysiaM M ypaBHEHHUSM MBICICHHO
MIPEACTABIISIET MTOCIIEIOBATEILHOCTh CBOMX JEHCTBUI IO peaTu3alliy BHIPaOOTaHHOTO TIJIaHa.

2. TeopeTnueckue MOJIOKEHHS] Kypca XMMHHM PACKPBHIBAIOTCS HA OCHOBE IIMPOKOIr0 HCMOJb30BAHUSI B O0y4YeHHHU
XHMHYECKOT0 IKCIEePHMEHTa (J1a00paTOPHBIX OMNBITOB M MPAKTHUYSCKUX padoT), B TOM YHCIE W MPOBOJUMOIO B JIOMAITHHX
YCIIOBHSIX, a TAaK)Ke JEMOHCTPAIIMOHHOTO dKCIIEPUMEHTA, KOTOPBIA IMOKA3bIBAET YUUTEb.

3. Pa3Burue HH(OPMANMOHHO-KOMMYHUKATHUBHONH KOMIETEHTHOCTH OO0Y4YaKIIMXCH: OOpalieHue K pazIudHbIM
HMCTOYHHKAM XHMHYECKOW WH(OpMAaIuu, IMOATOTOBKY HWH()OPMAIMOHHOTO MPOMYKTa W €r0 TPE3CHTAIlUs, YMEHHE BECTH
JUCKYCCHUIO, OTCTaMBaTh CBOIO TOUYKY 3pEHUS W KOPPEKTUPOBATH IMO3MIIMI0 HAa OCHOBE aHAlIM3a apryMEHTOB YYaCTHUKOB

JTUCKYCCHHU.



4. MeranpeAMeTHBbIIi XapakTep cojep:KaHWs Y4eOHOr0 MaTepHasa: peaau3alus CBA3EW C NPEeIMETAMH HE TOJBKO
€CTECTBEHHO-HAYYHOI'0 IIUKJIA, HO U C UCTOPHUEU, JINTEPATYPOU, MUPOBOU XY 0KECTBEHHOU KYJIBTYPOM.

5. IIpakTHKO-OpMEHTHPOBAHHAN 3HAYMMOCTH 0TOOpa YU4eOHOI0 CO/lep:KaHMs: CBsI3b U3y4aeMOro MaTepuaila ¢ KU3HbIO,
dbopMUpOBaHHE KOJOTUYECKOW TPAMOTHOCTH HpU OOpAIIEeHWH C XMMHUYECKHMH BEIIECTBAMH, MaTepuajaMH U IPOILECCaMH,
OTBEYAIONIMMHU TPEOOBAHMSAM MPAaBUJ TEXHUKH OE30MaCHOCTH IIpU padoTe B XUMHUYECKOM KaOuHeTe (j1abopaTopun)
Y IIOBCETHEBHOM KU3HU.

6. JlocTH:keHUsI MpeAMETHBIX, MeTANpeIMEeTHBIX M JIMYHOCTHBIX Pe3yJabTATOB IOCPEICTBOM CTPYKTYpHPOBAHUSA
3aJJaHUIl 10 COOTBETCTBYIOIUM PYOpUKaM:

«IIpoBeppTe CBOM 3HAHUAY;
«IIpumennTe cBOU 3HaHUNY;
«Mcnonp3yiiTe JOMOTHUTENbHYI0 HHPOPMAITAIO;

«BsbIpazuTte CBOE MHEHUE.

O01mas xapakrepucTHKa y4eOHOro nmpeamera
[Ipennaraemas pabouas nmporpamMma Mo XMMHUU PACKpPhIBAE€T BKJIAJ Y4e€OHOTO MpeAMeTa B JOCTHKEHHUE IIeJIe OCHOBHOIO
oO1ero 00pa3oBaHus U OMIPEAEIIACT BAKHEHUIIINE COIepKATEIIbHBIC JTMHUH MPEIMETa;

L «Beu;ecmeo» — B3aUMOCBs3b COCTaBa, CTPOCHUS, CBOfICTB, MOJYUYCHUA U IPUMCHCHUS BECIICCTB 1 MATCPUAJIOB,



o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH IPOTEKAHMSI M YIIPABJICHUS MPOLIECCAMU IOJIYYEHUS WM NpPEBpallCHUs
BELIECTB;
o «Xumuueckun A3bIK» — OINEPUPOBAHUE CUCTEMOW BAXKHEHIIMX XMMHUYECKMX IIOHATHM, BIAJCHUE XUMHUYECKOU

HOMEHKJIATypOil U CUMBOJIUKON (XUMUYECKUMH 3HAKaMH, (OpMyJiaMU U YpaBHEHUSIMHU );
o «Xumus u dcu3HbY — COOJIIOICHUE NIPABWII XMMUYECKON O€30IIaCHOCTH MPpU 0OpallleHNH ¢ BEIECTBAMH, MaTepUalaMU
Y XUMUYECKMMU MTPOLIECCAMU B TIOBCETHEBHOM KU3HU U HA IPOU3BOCTBE.

Kypc opueHnTupoBaH Ha 0cBOe€HHE O0YUYaIOIMMUCS OCHOB HEOPTaHUYECKOM XMMHUU M KPATKOE 3HAKOMCTBO C HEKOTOPBIMU
HNOHSTUSAMU U OOBEKTaMU OPTaHUYECKON XUMUH.

B conepxatenbHOM JIMHUU «Bewjecmeoy pacKpbIBaeTCA YUYEHUE O CTPOCHUM aTOMa U BEIIECTBA, COCTABE U KJIacCU(UKAIIUU
XUMHUYECKUX BEIIECTB.

B conepxarenbHON JTUMHUM «Xumuueckas peaxyus» PACKPBIBAETCS YUYEHHE O XMMHUYECKHMX MpOIeccax: KIacCU(UKaLUs
XUMHUYECKUX PEAKIUI U 3aKOHOMEPHOCTH MX NPOTEKAHUS; KAUECTBEHHAs U KOJMYECTBEHHAs! CTOPOHBI XUMUYECKHUX ITPOLIECCOB
(pacy€Thl MO0 XUMUYECKUM (HOPMYIIaM M yPaBHCHUSM XUMHUYCCKHX PEAKIIUH).

B copepxatenbHOM MMHUM «Xumuyeckuu A3vik» GOPMHUPYIOTCS YMEHHS ydalllMXCs Ha3bIBaTh BellecTBa Mo (opmysam U
COCTaBIIATH (DOPMYJIBI MO MX HA3BaHUSIM, 3aIMCHIBATH YPABHEHMsS pPEaKLUN U XapaKTepU30BaTh UX, PACKPbIBaTh MH(OPMAIIHIO,
KOTOPYIO HECET XMMHYECKas CHMBOJIMKA, B TOM 4YHUCJE BBIpAKEHHAass W B TaOmuMyHOM ¢opme (mepuoguveckas cucrema
xumuyeckux siemeHToB [[. Y. MenpaeneeBa, Tabiniia pacTBOPUMOCTH BEIIECTB B BOJE); MCIIOJIB30BATh CUCTEMY XMMHYECKUX

MTOHSATHH JIJII ONTMCAHMUS XUMHUYECKIX 00BEKTOB (2JIEMEHTOB, BEIIECTB, MATECPHAJIOB M IMPOIIECCOB).



B conmepxarenbHON auHUK «Xumus U JHCU3HbY PACKPBIBAIOTCS JIOTMYECKHE CBS3M MEXKIY CBOMCTBAMHM, IPUMEHEHHEM,
MOJIy4Y€HHUEM BEIECTB B JTAOOPATOPHBIX YCIOBHIX U HA MPOHU3BOJACTBE; (POPMUPYETCS KyIbTypa 0€30MacHOr0 M IKOJIOTUYECKU
IPaMOTHOTO OOpaIIeHUs] C XUMUYECKUMHU OOBEKTaAMH.

B kxypce 3HauuTenpHas poiib OTBOJUTCS XUMHUECKOMY 3KCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX pabOT U TabOpaTOPHBIX
ONbBITOB, (PUKCALUA U AHAIM3Y UX PE3YJIbTATOB, COOJIOJEHUI0O HOPM U NPaBWII 0€30MaCHOM pabOThl B XMMUYECKOM KaOMHETe
(;1aGoparopun).

Peanuzanus nporpaMMbl Kypca B Iporecce 00y4eHHs TO3BOIUT 00y4YaroIUMCs IOHATh POJIb U 3HAUEHUE XUMUU CPENIn
JIPYTUX HayK O MPUPOJE, T. €. paCKPBITh BKJIAJ XUMUHU B (POPMUPOBAHUE 1IEIOCTHON €CTECTBEHHO-HAYYHOU KapTHHBI MUPA.
MecTo npeamera B y4e0HOM IIaHE

®denepanbHbI TOCYIapCTBEHHBIM 00pa30BATENbHBIN CTaHIAPT MpEAyCMaTpUBAeT M3YYEHUE Kypca XMMHH B OCHOBHOMU
IIKOJIE KaK COCTaBHOM YacTu MpeAMETHOU 00s1acTh « ECcTeCTBEHHO-HAYYHBIE TPEAMETHD».

Kypc paccunrtan Ha 00s3aTebHOE M3YUEHUE IPE/IMETa B 00hEME 2 yaca B HeIeNo B 9 Kitaccax.

[Ipennaraemplii Kypc XOTSI U HOCUT OOIICKYJIBTYPHBIA XapaKTep W HE CTABUT 3aaady MpodheCCHOHAIBHOW MOATOTOBKHU
oOy4Jaronuxcsi, TeM HE MEHEe MO3BOJISIET UM ONPEAEIUTHCS C BBIOOPOM Mpoduiist 00yUeHus B CTaplIel MIKoJe.
JIMYHOCTHBIE, MeTanpeAMeTHbIC U NMPeIMEeTHbIC Pe3yJbTAThl 0CBOCHUS KypPCa XUMHHU
[To 3aBepmieHuIo Kypca XUMHUHM B 9 Kilacce Ha ATarie OCHOBHOTO 00Iero 00pa30BaHus BBITYCKHUKA OCHOBHOM IITKOJIBI

JOJIKHBI OBJIAACTh CICAYIOIIMMU pPE3yJIbTaTaAMM.



1. JIMYHOCTHBIE Pe3yJIbTAThI:
1) ocosnanue CBOEHW STHUYECKOW NPHHAUICKHOCTH, 3HAHUE WCTOPHHM XWMHH W BKIAJa POCCHHCKOM XUMHYECKOW HAyKH B
MHUPOBYI0 XUMMUIO;
2) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K ITO3HAHUIO XHUMHW; TOTOBHOCTH M CITIOCOOHOCTH YYaIUXCS K CAMOPa3BUTHIO U
CaMOOOpa30BaHUI0 HAa OCHOBE HW3YUYECHHBIX (PAKTOB, 3aKOHOB U TEOPUUA XHUMHHU; OCO3HAHHOIO BBIOOpAa U MOCTPOCHUE
WHJUBUTyaJIbHON 00pa30BaTeNIbHON TPACKTOPUH;
3) gopmuposanue NEIOCTHONW SCTECTBCHHO-HAYYHOW KapTHHBI MHpA, HCOTHEMJIEMOH YacThbIO KOTOPOW SIBIICTCS XMMHYECKas
KapTUHA MUPA;
4) oenadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BUTHS HAYKH W OOIIECCTBCHHOM MPAKTHKH, B TOM YHUCIIC U
XUMHUYECKUM;
5) oceoenue conuanbHBIX HOPM, MPABUIT MOBEACHUS, posiell ¥ (JOPM COIMAIbHOM JKU3HU B COLIMYME, IPUPOJIC U YaCTHOW JKU3HU
Ha OCHOBE JKOJIOTMYECKON KYJIbTYphl U 0€30MaCHOTO OOpAIlleHUs C BEIlleCTBAMU M MaTepualaMu;
6) popmuposanue KOMMYHUKATHBHOH KOMIICTCHTHOCTH B OOIICHMM CO CBEPCTHUKAMH W B3POCIBIMH B IpOIECCe
oOpa3oBaTenbHOM, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-UCCIIENOBATEILCKONM, TBOPUECKOM U JAPYTUX BHUJIOB JEATEIHLHOCTH,
CBSI3aHHBIX C XMMUEN.

2. MeTanpeaMeTHble pe3yJibTAThI:

1) onpeoenenue neneii COOCTBEHHOT0 00OYyUCHUS, MOCTAHOBKA M (HOPMYJTUPOBAHKE JIs ceOsT HOBBIX 3a/1ay;
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2) naianuposanue MyTel TOCTUKCHUS KEJIAEMOT0 Pe3yJibTaTa O0YUCHHUs XUMUHU KaK TEOPETUYCCKOTO, TaK U IKCIICPUMEHTAIBHOTO
XapakTepa;
3) coommnecenue CBOMX NEHCTBUI C TUIAHUPYEMBIMH PE3yJIbTaTaAMHU, OCYWecmeieHue KOHTPOJIS CBOCH JIeATEIIbHOCTH B TIPOIIecce
JTOCTHKEHHSI pe3ysibTaTa, onpeoeieHue CIOCO00B JEHCTBUI MPH BHINOJHEHUH Ja0OpAaTOPHBIX M MPAKTUYECKUX paboT B
COOTBETCTBHHM C MPABUIIAMU TEXHUKU O€30I1aCHOCTH;
4) onpedenenue UCTOYHUKOB XUMHUUECKONW MWHPOPMAIIMH, TIOJTyYCHUE U aHAIN3 e€, CO3aHne WHPOPMAIIHIOHHOTO TMPOJYKTa U €T
MpEe3eHTalHs;
5) ucnonvzo6anue OCHOBHBIX MHTEIUICKTYaIBHBIX OTICpAIMi: aHAIN3a M CUHTE3a, CPABHEHHS U CUCTEMAaTH3aIuU, 0000IICHUs 1
KOHKPETHU3alUH, Gblie/eHue TPUIMHHO-CIEACTBEHHBIX CBSI3€H U nocmpoenue JIOTHYECKOTO PacCyKJICHHsS WU YMO3AKIIIOUCHHUS
(MHAYKTHUBHOTO, IEAyKTUBHOIO U [0 aHAJIOI'MH) Ha MaTepuaje eCTECTBEHHO-HAYYHOTO COJEPIKaHNUS;
6) ymenue co3maBaTh, NMPUMEHSITh M TPEOOPA30OBHIBATH 3HAKH M CHMBOJIBI, MOJICIIM M CXEMbI JIJISl PEUICHUS YYEOHBIX WU
MO3HABATEJIbHBIX 33/1a4;
7) ¢opmuposanue M pazeumue SKOJIOTHYSCKOTO MBIIUICHHUS, YMEHHE MPUMEHSITh €r0 B MO3HABATEIBHON, KOMMYHUKATHBHOM,
COIMAJIBHOM TIPAKTUKE U MPOGECCHOHATBHON OPUECHTAIINH;
8) eenepuposanue e u onpeeIcHUE CPEACTB, HCOOXOTUMBIX JUIS UX PCATH3allHH.

3. [IpeameTHbIE pe3yJibTAThI:
1) ymenue 0003HAYATH XMMHYECKHE DJICMCHTBI, HA3bIBaTh MX W XapaKTEPHU30BaTh HAa OCHOBE TOJIOKCHHUS B IEPUOTUYCCKOM

cucteme /1. 1. Menneneena;
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2) hopmynuposanue N3y4eHHBIX TTOHATUHN: BEIIECTBO, XUMHUCCKUH 3JICMEHT, aTOM, MOJICKYJIa, UOH, KATHOH, aHUOH, IPOCTOC U
CJIOKHOE BEIIECTBO, XUMUYECKAsl PEAKIINSI, BUIBI XUMHUYECKUX PEAKIIMHA | T. T1.;

3) onpedenenue mo (GopMmynaM cocTaBa HEOPTaHUYECKUX M OPraHMYECKUX BEIICCTB, BaJCHTHOCTH aTOMOB XHMHYECKHX
AJIEMEHTOB WJIM CTENIEHU UX OKUCIICHUS;

4) nonumanue MTHPOPMAIHH, KOTOPYIO HECYT XUMHUYCCKUE 3HAKH, (POPMYJIbI H YPABHCHHS,

5) ymenue knaccugpuyuposams npocThie (METALIbI, HEMETAIUIBI, 0J1arOPOIHBIC T'a3bl) U CIIOXKHBIC (OMHAPHBIC COCAMHEHUS, B TOM
YHCJIC U OKCUIIBI, & TAK)KE THAPOKCHIIBI — KHUCIIOTHI, OCHOBAaHMsI, aM(POTEPHBIC TUAPOKCHUIBI — U COJIN) BEIIECTBA,;

6) opmyruposanue IEPUOIMUECKOTO 3aKOHA, 00bACHeHUe CTPYKTYPhI M HH(OPMAIIMH, KOTOPYIO HECET MEPUOIHNUSCKas CUCTEMa
xumudeckux 3neMenToB Jl. V. MenneneeBa, packpsimue 3HaUCHUSI TIEPUOANYECKOTO 3aKOHA;

7) ymenue xapaxmepuz06ams CTPOSHHE BEIIECTBA — BHJIbI XUMUYCCKHUX CBSI3€H M TUITBI KPUCTALTHUECKUX PEIIETOK;

8) onucanue cTpoeHUsS aTOMOB XUMHUYECKUX 3JICMEHTOB C MOPAAKOBbIMU HoMepamu 1—20 u 26, omobpadsicenue uX ¢ TOMOIIBIO
CXeM;

9) cocmasnenue HGopMy OKCHIOB XUMHYECKHX 3JIEMEHTOB M COOTBETCTBYIOIIUX UM THIPOKCHUJIOB,;

10) wuanucanue CTPYKTYpHBIX (OPMYJT MOJNEKYISIPHBIX COCAMHEHUH U (GOPMYJIbHBIX CIWHHUI] HOHHBIX COCIMHEHUH I10
BaJICHTHOCTH, CTCTICHH OKHUCIICHUS WU 3apsay NOHOB,;

11) ymenue popmynuposams OCHOBHBIE 3aKOHBI XMMHHU: TIOCTOSIHCTBA COCTABa BEIICCTB MOJIEKYJISIPHOTO CTPOCHUS, COXPaHCHHS

MAacChI BEIIECTB, 3aKOH ABOTaJIpo;
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12) ymenue ¢opmyrupoéams OCHOBHBIC TIOJOXKCHHS AaTOMHO-MOJICKYJSIPHOTO YYCHHUS W TEOPUH DIICKTPOJUTHYCCKOM
JUCCOIUAINH;

13) onpedenenue npu3HAKOB, YCIOBHIA MPOTCKAHHS U MPEKPANICHHUS] XUMHYCCKUX PEaAKIIN;

14) cocmaenenue MONCKYISAPHBIX YpPaBHEHHHW XHUMHYECKUX PEAKIHNA, TOATBEPKIAIONIMX OONIMEe XHMHUYECKHE CBOICTBA
OCHOBHBIX KJIACCOB HEOPTAaHMUYECKUX BEIIECTB U OTPAKAIOIINX CBSI3U MEXKTY KIIACCaMHU COCIMHECHHUIA;

15) cocmasnenue ypaBHEHHI peakIMii C y4aCTHEM SJICKTPOJIUTOB TaK)Ke B HOHHOU (opMme;

16) onpedenenue O XUMUYECKUM YPaBHEHUSIM PUHAJICKHOCTH PEAKIIUHI K OMPEISIIEHHOMY TUITY WIN BUY;

17) cocmasnenue ypaBHEHUH OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI ¢ TOMOIIBIO METO/Ia SJIEKTPOHHOTO OallaHca;

18) npumenenue NOHATHI KOKHCICHUE» U «BOCCTAHOBJICHUE ISl XaPAKTEPUCTUKHA XUMUYCCKHX CBOWCTB BEILIECTB;

19) onpedenenue ¢ MOMONIBIO KAYECTBEHHBIX PEAKIUI XJIOPU-, CYIb(aT- 1 KapOOHAT-aHUOHOB U KATHOHA AMMOHWSI B PACTBOPE;
20) o6vscrenue BIUSTHUS pa3IMIHbIX (DAKTOPOB HA CKOPOCTh XUMUYECKHUX PCAKITHIA;

21) ymenue xapaxmepuzoeams NOJOKCHAE METAJUIOB M HEMETAIIOB B MIEPUOAMYECKON CUCTEME 3JIEMEHTOB, CTPOCHHE UX aTOMOB
Y KpUCTAJUIOB, 001IMe (PU3NUYECKHE U XUMHUECKUE CBOMCTBRA;

22) o6vsicneHue MHOTOOOpa3ns MPOCTHIX BEIIECTB SIBICHUEM aJUTOTPOITHHU C YKa3aHUEM e€ TIPUYNH;

23) ycmawnoenenue pPazMUMA THIPO-, TMUPO- U DIICKTPOMETAIUIYPTHH U UIIIOCMPUPOSakue STHX Pa3IUudil TpUMepamMu

IIPOMBIIIIICHHBIX CIT0c000B MMOJIYUYCHMA MCTAJIJIOB,
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24) ymenue oasamw o0IIyI0 XapakTepucTuky siementoB |, Il, VIIA rpymn, a Takxke BOaOpoja, KHCIOpOAa, a30Ta, CEpHI,
dbocdopa, yraepoaa, KpeMHUS U 00pa30BaHHBIX MU TPOCTHIX BEIIECTB W BAXHEUIUX COCAMHEHUH (CTPOCHHE, HAXOXKIICHUE
B TIPUPO/IE, MOTyUYCHHE, (PU3MUECKUe U XUMUIECKHE CBOMCTBA, IPUMEHEHHE),

25) ymenue onucvieams KOPPO3UIO METATUIOB M CIIOCOOBI 3aIIUTHI OT HEE;

26) ymeHue npouzso0ums XUMUIECKHE PACYETHI C HCIIOJIF30BAaHUEM MOHITHI «MacCOBast IOJISl BEIIECTBA B CMECH», «KOJIMIECTBO
BEILIECTBA», KMOJISIPHBIA 00BbEMY TIO POpPMYJIaM U YpaBHEHUSIM PEaKIIUiA;

27) onucanue CBOUCTB M MPAKTUICCKOTO 3HAYCHUS U3YUCHHBIX OPraHHUCCKHUX BEIICCTB;

28) evinonnenue 0003HaAUCHHBIX B MPOrPaMMe SKCIIEPUMEHTOB, PACHO3HABAHIEe HEOPTAHUIECKUX BEIECTB M0 COOTBETCTBYIOIINM
MpU3HAKaM;

29) cobnoodenue npaBui 6€30MaCHON PabOTHI B XUMHUYECKOM KaOMHETE (J1abopaTopun).

Coaepxanue Kypca XUMHUHU
9 KIIACC
IToBTOpEeHue U 00001IeHUE CBeAeHUI 0 KYpCY 8 Ki1acca
bunapnsie coenunenus. Oxcuabl cojieoOpasyromue U HecojieoOpasywoomue. ['Mapokcuasl: ocHOBaHMS, aM(OTEpHbIE
THJIPOKCHIBI, KHCIIOpOACOoAepkKalre KucaoTel. CpeaHue, KUCIble, OCHOBHBIC U KOMIUIEKCHBIC COJIH.
O06001eHne cBeaeHUI 0 XMMUYECKUX peakuusax. Kimaccupukanus XUMHUYECKHX peakUui MO pPa3nYHbIM MPU3HAKAM:

COCTaBYy W YHCIy PEArupyrolmx W oOpa3yloluxcsi BEUIECTB, TEMIOBOMY 3(QekTy, oOpaTUMOCTH, HU3MEHEHHUIO CTENeHen
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OKHCJICHHSI DJIEMEHTOB, OOpa3yIolUX pEarupyromue BeIIeCTBA, arperaTHOMY COCTOSIHHIO —PEarupyrollnX BeIIeCTB,
HCIIOJIB30BaHUIO KaTaau3aTopa.
[TonaTre O CKOpOCTH XUMHUYECKOW peakiuu. DakTopbl, BIUSIONIME HA CKOPOCTh XHUMHUYECKHX peakIui: MNpupoaa
pearupyronmx BelecTB, UX KOHIIEHTpaIus, TEMIIepaTypa, IIola b COMPUKOCHOBEHUS, HallMuue Katanu3aropa. Katanms.
JemoHCcTpauun
e (O3HaKOMJICHHE C KOJJICKIIUSIMH METAJIOB U HEMETAJIJIOB.
e (O3HakoMJICHHE C KOJJICKIMIMHA OKCHIOB, KUCJIOT U COJICH.
® 3aBHCUMOCTb CKOPOCTH XHUMHUYECKON PEaKIMU OT MPUPOJIbI pearupyroinx BEIIECTB.
e 3aBHCUMOCTbh CKOPOCTH XUMHUUYECKON PEAKIIUKU OT KOHLIEHTPAIUA PEarupyronruX BEIIECTB.
e 3aBUCHMMOCTh CKOPOCTHM XMMHUYECKOW pPEaKIMH OT TUIOMIATXA CONMPUKOCHOBEHUSI PEArupyrOUIUX BEHIECTB («KHUTISIIIHI
CIION»).
e 3aBHCUMOCTbH CKOPOCTH XMMHUUYECKON PEAKIIUKU OT TEMIIEPATYPHl PEarupyrommx BelecTB.

JlabopaTopHbIe ONBITHI

® BzaumojeicTBrE aMMHUaKa 1 XJI0pOBOJIOPOA.
® Peakiusl HEUTpaIu3aLuu.
® HaGmonenne TeroBoro 3¢ ekTa peakini HeUTpaIn3aluu.

® BzaumojelicTBue cepHOit KUCI0ThI ¢ okcuoM meau(Il).
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® PaznoxeHue mepoKkcuIa BOAOPOIa C IOMOIIBIO KaTanasbl KapToders,

® 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakIMu OT MPUPOJbl pPEarupyrollux BEIIECTB Ha IMPUMEPE B3aUMOJEHUCTBUS
pPacTBOPOB THOCYJb(aTa HATPHUs U XJIopuaa 6apusi, THOCYIb(aTa HATPUS U COJITHON KUCIIOTHI.

¢ 3aBUCUMOCTbH CKOPOCTH XUMHUYECKOW PEAKIIMU OT IPUPOAbl METAJIIIOB MPU UX B3AUMOJEHUCTBUAM C COJISTHOM KUCIOTOM.
® 3aBUCHUMOCTh CKOPOCTH XMMUYECKOW PEAKIUU OT IPUPOIbI KUCIOT IIPU UX B3aUMOJAECHCTBHHU C JKEIIE30M.

® 3aBUCHUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT TEMIIEPATYPHI.

® 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEAKIIMU OT KOHIIEHTPALINH.

¢ 3aBUCHMOCTbH CKOPOCTH XMMHUUYECKOW PEAKIINU OT IJIOMIAAN CONMMPUKOCHOBEHUS PEAruPYIOIINX BEUIECTB.

® 3aBUCHUMOCTh CKOPOCTH XMMUYECKOU PEaKIMU OT KaTaJlnu3aTopa.

XuMHYeCKHe PeaKkiui B PaCTBOPaX 3JIEKTPOJIUTOB
[TonsaTHE 00 AACKTPOTUTUIECKON TUCCOUALIMHU. DIESKTPOIUTHI U HEANEKTPOIUTHI. MeXaHU3M JUCCOLUAIINI JIEKTPOJIUTOB
C PA3IUYHBIM XapaKTepoM CBs3U. CTEeTeHb AICKTPOIMTHICCKON qucconranyi. CHIIbHBIC U C1a0bIe SJICKTPOIUTHI.
OCHOBHBIC TIOJIOKEHHSI TCOPHHU DJICKTPOJUTHYSCKOW aucconnanuu. Knaccudukanuss MOHOB M HMX CBoicTBa. KHCIOTHI,

OCHOBAHHMA M COJIM KaK OJICKTPOJIMUTEI. Hx KJ'IaCCI/I(i)I/IKaL[I/IH Hn gucconuanusd.
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OO6mme XUMHYECKUE CBOMCTBA KUCJIOT: U3MEHEHHE OKPACKHW MHAMKATOPOB, B3aMMOJCHCTBHUE C METa/IaMH, OKCHJIAMHU U
TUAPOKCUIAMU METANIOB U COJISIMUA. MOJNEKyJsIpHbIE U UOHHBIC (TIOJHBIE U COKPAIIEHHBIC) YPABHEHUSI peakiuidi. XUMUYECKUI
CMBICJI COKPAIIEHHBIX YPaBHEHUN. Y CIIOBUA MPOTEKAHUS PEAKLINI MEXKY JIEKTPOJIUTAMU JI0 KOHIA. Psii aKkTUBHOCTH METAJLIIOB.

OO0mue XUMHYECKHE CBOMCTBA IEIOYCH: B3aMMOJCHCTBHE C KHCIOTAMH, OKCHJIAMH HEMETaJUIoB, coyiamu. OOmue
XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM: B3aUMOJIEUCTBUE C KUCIOTAMU, PA3JI0KEHUE IPU HArPEBaHUMU.

OOmme XMMUYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBHE C KHCIOTaMH, IIEJIOYaMH, COJISAMU W METaJJIaMH.
BzanmopaenicTBre KUCIIBIX COJIEH CO MIEIOYaMU.

['uaponus kak 0OMEHHOE B3aMMOJICUCTBUE COJiel ¢ BOJAOW. ['MApOJIM3 COMM CHUIBHOTO OCHOBAHHWS M CIa00M KHUCIIOTHI.
['uapoau3 coiu cnaboro OCHOBAaHUS U CHIIbHOM KHCIIOTHL. Bomopoaublii mokasarens (PH).

CBoiicTBa KHCJIOT, OCHOBaHUM, OKCUIOB U COJICH B CBETE TEOPUU ICKTPOJIUTHUECKON TUCCOLMAIIUN U MPEICTaBICHUN 00
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUSX.

JlemoHCcTpanumn

e lcnbiTaHue BEIIECTB U UX PACTBOPOB HA JICKTPONPOBOTHOCTD.

e 3aBUCUMOCTb JICKTPOIPOBOJIHOCTH YKCYCHOM KUCJIOTHI OT KOHIIEHTPAILUH.
e JIBMKEHHUE OKpAIICHHBIX HOHOB B AJIEKTPUYECKOM IT0JIE.

e OmpenesieHUE XapaKTepa Cpelibl B paCTBOPax COJICH.

JlabopaTopHbIe ONBITHI

® Jluccouunanus cnadbIX 3JIEKTPOJIUTOB HAa IPUMEPE YKCYCHOM KUCIIOTHI.



® I3MeHeHre OKpacKu UHAUKATOPOB B KUCIOTHOM Cpejie.

® Peakius HEMTpanu3aluy pacTBOpa MEIOUN Pa3IUYHBIMU KUCIOTaMHU.

® [Tonmyuenue rugpokcuaa menu(ll) u ero B3aumoielicTBrE ¢ pa3TUYHBIMU KUCIOTAMHU.

® B3aumoJielicTBUE CUIIbHBIX KUCIOT ¢ okcuioM Meau(Il).
® B3anMoIeiCTBHUE KUCIIOT C METAIJIaMH.

¢ KauecTBeHHast peakiiys Ha KapOoHaT-HUOH.

® [lony4yeHue CTyIHSI KPEMHUEBOW KUCIIOTHI.

® KadecTBeHHas peakiusi Ha XJIOPUI- WK CyJIb(aT-HOHBI.
® N3MeHeHNne OKpaCcKu MHANKATOPOB B LIEJIOYHOM CpeE.
® B3anmoaelcTBUE MICIOUEH C YIJIEKUCIIBIM Ta30M.

® KauecTBeHHas peakiysi Ha KATHOH aMMOHMUSL.

® [Tonyuenue rugpokcua meau(Il) u ero paznoxxenue.

® B3anmoielicTBre KapOOHATOB ¢ KUCIIOTaMH.

17
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® [Tonyuenue runpoxcuna xxeneza(lll).

® B3aumoielicTBre Kese3a ¢ pacTBopoM cyibdara meau(ll).

IIpakTnyeckue padoTbl
1. Pemmenue 3KkcriepuMEHTATBHBIX 3314 110 TeME « IEKTPOTUTHUYECKAS TUCCOITHUAITUS.
Hemera/uibl M UX COeAMHEHUS

CrpoeHrne aTroMOB HEMETAUIOB U MX I[OJOKEHHUE B NEPUOAMYECKOM cucTeMe. Psm  3IeKTpooTpHUIIaTEIbHOCTH.
Kpucramiueckue peméTkd HEMETaIOB — MPOCTHIX BemiecTB. du3nueckue cBONCTBa HemeTawioB. OOIuMe XWMHYECKHE
CBOMCTBA HEMETAJIOB: OKUCIUTEIBHBIE 1 BOCCTAHOBUTEJBHBIE.

["anoreHsl, cTpoeHHWE HX aTOMOB U MOJIeKysl. DU3NUECKHEe M XUMHUYECKHE CBOMCTBA TaJOr€HOB. 3aKOHOMEPHOCTH
W3MEHEHHUSI CBOWMCTB TaJIOTEHOB B 3aBUCHUMOCTH OT MX IOJOXKEHUS B NEPUOINYECKOM cucTteme. HaxoxkJieHue ramoreHoB B
MPUPOJIE U UX MOJyYEHHUE. bUOJIOrnYecKoe 3HAYEHNE U TPUMEHEHHE TAJIOTEHOB.

["amoreHoBOOPOABI U COOTBETCTBYIOIIME WM KHUCJIOTHI: IUIABUKOBAs, COJsHAs, OPOMOBOJOPOIHAS, HOJOBOIOPOJHAS.
l'anorenuapl. KauecTBeHHBIE peaKIMK HA TAJIOTCHUA-UOHBI. [[puMEeHEHNE COeIMHEHUI TaJIOTEHOB.

O6mas xapakrepuctuka 3eMeHToB VIA-rpymnmel. Cepa B ipupojie 1 e€ noixydeHue. AJUToTpOIHbIE MOAU(PUKAIIUN CEPBI U
X CBOMCTBA. XUMHUYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHHUE.

CepoBOJIOPOJI: CTPOCHUE MOJICKYJBI, (PU3MYECKUE U XUMHUUYECKHE CBOMCTBa, MoJiydeHHe M 3HadeHue. CepoBOoOpoaHAas

kuciota. Cynbduasl U ux 3HaueHue. JIroMuHODOPHI.



19

Oxcup ceprl(IV), cepaucras kucnora, cyiabpuThl. KauecTBeHHas peakius Ha CylIb(QUT-HOH.

Oxcup cepol(VI), cepHas kucnora, cyibdarsl. Kpuctaimoruaparsl.

CepHast KMCIIOTa Kak CHJIBHBIM 3sieKTponuT. CBolicTBa pa30aBICHHOW CEPHOM KHUCIOThl KaK THUIMYHOM KHCIIOTHI:
B3aMMOJICIICTBHE C METaUlaMHU, OCHOBHBIMH M aM(OTEPHBIMU OKCHIAMH, OCHOBAaHUSMU U aM(OTEPHBIMH THAPOKCUAAMH,
cossimu. KauecTBeHHast peakuus Ha CyJb(aT-HoH.

OO1ast XapakTepUCTUKa 3JIEMEHTOB VA-rpynmnbl. A30T, CTPOCHHUE €r0 aroMa U MoJieKysbl. PU3nYecKue U XUMHUYECKUE
CBOWCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE M €T0 OMOJIOTHIECKAs POJIb.

AMMUaK, CTpOCHHE MOJIEKYJbl M (U3UYECKHE CBOMCTBA. AMMUAuHas BOJla, HAIIATBIPHBIM CHOUPT, T'HApAT aMMHakKa.
JIOHOpHO-aKIENTOPHBIA MEXaHW3M O00pa30BaHUS CBSI3M B KaTHMOHE aMMOHHUA. BocctaHoButenbHble cBoiicTBa ammuaka. Coym
aMMOHHUS U UX NpuMeHeHne. KauecTBeHHast peakiiys Ha KaTHOH aMMOHHSL.

Oxcupl a30Ta: HecosieoOpa3yroe U KUCIOTHBIE. A30TUCTasi KUCIOTa U HUTPUTHL. A30THas KHUCIIOTa, €€ MOJyYeHUEe U
cBorictBa. Hutpatsl.

docdop, crpoerne aroma u amtorporusi. Dochuapl. Dochun. Oxcun dochopa(V) u dochopras (oprodochopHast)
kuciora. docdatsl.

OOmas xapakTepucTuka 3meMeHToB [VA-rpymnmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB, MPOCTHIX BEIIECTB M COCIWHEHUH B
3aBHCHUMOCTH OT IOJIOKEHUS 3JIEMEHTOB B MEPUOJUYECKON cucTeMe. YTIepoJ. AJIOTpONHbIE MOAU(UKAIIMK: anMa3, rpadur.
AMOpPOHBIN yraepoa: caxa, aKTUBUPOBAaHHBIM yrojib. AjcopOuus. XuMmHuueckue cBoWcTBa yriaepona. Kokcoxmmuueckoe

MIPOU3BOJICTBO U €ro mpoaykius. KapOupr.
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Oxcupn yrnepona(ll): cTpoenue Monexynsl, nonydeHue U cBoiictBa. Oxcua yriepona(IV): crpoeHue Mosexysl,
MIOJIyYeHHUE U CBOMCTBA. YTOJbHAasA KuciaoTa. Coju yroiabHOW KUCIOTHI: KapOOHAThI U TUAPOKapOOHaThl. TeXHUYECKask U MUILEBAS
coza.

Oprannueckast XuMusi. Y TII€BOIOPOIBI.

MetaH, 3TaH M TpOMAaH Kak MpeAesibHbIE (HACBIILEHHBIE) YIJIEBOJOPOABl. DTUJIEH M AalleTHIEH KaK HenpeaesbHbIE
(HeHachllLeHHbIE) yrieBoAopobl. CTpyKTypHble (GopMyibl BemecTB. ['opeHue yriaeBonopoaoB. Peakuuu aeruapupoBaHus
MIPEACIIbHBIX YIJIEBOJOPOIOB.

CrupTbl. DTUIOBBIM CHOUPT, €r0 MOJIYYEHHE, IPUMEHEHHE U (U3HoIornyeckoe AeictBue. TpEXaTOMHBIA CIIUPT TIIMLEPUH.
VYKcycHasi KUCIIOTa KaK IPeICTaBUTENIb KApOOHOBBIX KUCIOT.

KpemHuuii: crpoenre atoma U HaxoxaeHue B npupoje. Cummuuasl U cunadH. CpoiictBa kpeMHusa. Oxcun kpemuusa(IV).
KpemHuesas kucnora u €€ comnu.

[TpousBoAcTBO cTekna U neMeHTa. [IpoayKuus CUIIMKaTHOW MPOMBIIIJIEHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, Gapdop,
(dastac. OnTUYecKoe BOJIOKHO.

Hewmerannsl B npupoze. @pakiiMoHHas NMEPEroHKa JKUKOTO BO3/lyXa Kak CIoco0 MOMyuyeHus: KUCIOpoa, a30Ta U aproHa.
[Tonyuyenue docdopa, KpeMHUs, XJI0pa, HOAA. DIEKTPOIU3 PACTBOPOB.

[Tosryuenue cepHOM KUCIOTHI: CHIPbE, XUMHU3M, TEXHOJIOTMUYECKask CXeMa, METO KUIISIIETO CJI0sl, MPUHIUIBI TeII00OMeHa,

MIPOTUBOTOKA U IUPKYJAuU. Oneym. [Ipon3BoacTBo amMmmuaka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAS CXEMA.



JdeMoHCcTpanuu

Komnekuus HemeTannos.

Mojenu KpUCTAUTMYECKUX PEHIETOK HEMETAIJIOB: ATOMHBIE U MOJICKYJISIPHBIE.
O30HATOp U MPUHIUIIBI €TO PAOOTHI.

['openue HeMeTamI0B — MPOCTHIX BEIIECTB: cepbl, hocdopa, APEBECHOTO YIJIA.
OO6pas3iibl raJToreHOB — MPOCTHIX BEIIECTB.

B3anMoaelicTBHE TAJIOTEHOB C METaJIAMH.

BriTecHenue xyiopa 6poMOM WM UOJA U3 PACTBOPOB UX COJICH.

Kounekiust npupoIHbIX COEAUHEHUN XJ10pa.

B3aumogerncTBre cepsl ¢ METAJIIaMU.

['openue cepbl B KUCIOPOAE.

Konnekuus cynbQuaHbIx pya.

KauecTBenHas peakius Ha CyJIbPUI-UOH.

OO0ecrBeunBaHNE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3auMoencTBre KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTHI C MENIBIO.

OOyrnrBaHuEe OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHON KUCIOTOM.

Juarpamma «CocTaB BO31yXay.

BuneodparmenTsl u cnaitasl «lItuubsu 6azapby.
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[Tony4yenue, coOupaHue 1 paclio3HaBaHUE AMMHUAKA.
Pa3noxxenue 6uxpoMarta aMMOHHUS.
B3anmonelicTBre KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEIBIO.

['openne u€pHoro nopoxa.

Pa3noxenue HUTpara Kajiis U TOPEHHUE B HEM JIPEBECHOTO YTOJIbKA.
OO0pa3siel IPUPOIHBIX coeArnHeHuH docdopa.

I'openue dpocdopa Ha BO3yXe U B KUCIOPOIE.

[Tonyuenue 6enoro gpocdopa 1 UCTIBITAHUE ETO CBOMCTB.
Komnekuus «O0pa3iibpl IPUPOIHBIX COETUHEHHH YTIIIEpOaay.

[Toptpet H. J. 3enunckoro. [lornomenne pacTBOPEHHBIX BEUIECTB UM FA30B AKTUBUPOBAHHBIM YTIIEM.
Y CTpOKUCTBO ITPOTUBOrasa.

Mopaenu MoJIeKyJl ME€TaHa, 3TaHa, STUJIEHA U alleTHIICHA.

B3aumopeiicTBue 3TiiIeHa ¢ OpOMHOM BOJIOM U pacTBOPOM MEpMaHraHaTa Kajus.
OO01re XMMHUYECKHe CBOMCTBA KUCIIOT HA TPUMEPE YKCYCHOM KUCITOTHI.
KauecTBeHHas peakusi HA MHOTOaTOMHBIE CITUPTHI.

Komnekius «O0pa3iisl MPUPOTHBIX COSTUHEHUN KPEMHHUS.

Komnnekuus crekia, KepaMUKH, LIEMEHTA U U3/IeTIMI U3 HUX.

Konnexuust npoayKiuu CUIMKaTHON TPOMBIIIIIEHHOCTH.
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e BuneodparmenTsi u cnaitasl «IIpon3BocTBO CTEKIIA U IIEMEHTAY.

o Komnekuus «IIpupoansie COeAMHEHUST HEMETAIIIIOB).

e BuneodparmenTs! u cnaiiapl «DpakrOHHAS MEPETOHKA KUIKOTO BO3AYXa.

e Buneodparments! u cnaiinel «[lomyuenne Bogopoaa, KUCI0POia U rajJOreHOB AIEKTPOIUTHYECKUM CIIOCOOOMY.
e Mogenu annapaToB IS IPOU3BOJICTBA CEPHOU KHUCIIOTHI.

e Mogenp KUIALIETO CIIOS.

e Mojenap KOJIOHHBI CHHTE3a aMMHAaKa.

e BuneodparmenTsl u cnaiiasl «IIpon3BoacTBO CEPHOM KUCTOTHD.

e BuneodparmenTs! u cnaiiasl «IIpon3BoacTBO aMMUaKay.

o Komnekuus «CpIpb€ 15 MOTYUYEHHS] CEPHOUN KHUCIOTHD.

JlaGopaTopHbIe ONbITHI

® Pacnio3HaBaHue rajJoreHu1-nOHOB.

¢ KauecTBEHHbIE PEAKIIMU HA CYIb()AT-UOHBI.

¢ KauecTBeHHas peakiysi Ha KAaTHOH aMMOHHUSI.

¢ X¥MHUYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK AJIEKTPOJIUTA.

® KadecTBeHHBIC peakiuu Ha pocdaT-uoH.
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® [lonyuyeHne u CBOMCTBA YIOJIBHOU KHUCIIOTHI.
® KauecTBeHHas peakius Ha KapOOHAT-HOH.

® [IpornyckaHue yrieKuciIoro ra3a 4yepe3 pacTBOp CHIIMKaTa HATPUS.

IIpakTnueckune padoThl
2. I3yuenune CBOMCTB COJITHON KUCIIOTHI.
3. MI3yuenue CBOWCTB CEPHOM KUCITOTHI.
4. [lonydyeHne aMMuaKka U U3y4€HUE €r0 CBOWCTB.

5. [lonyuenue yriekucnoro rasa. KayectBeHHas peakuusi Ha KapOOHAT-UOHBI.

MetaJibl 1 X COeIMHEHUS
[TomoxeHne MeTamIoB B MEPUOAUYECKON cHCTEME XuUMHYecKux sieMmeHToB JI. M. MeHneneeBa, CTpoeHHME aTOMOB U
KPUCTAJUIOB METAJUIOB. MeTtajuinueckas CBsi3b U METAIUIMYECKAsT KpUCTAIIMyecKas pemeTka. Gusnyeckue CBOMCTBA METaJUIOB:
ANEKTPO- U TEIIONPOBOIHOCTh, OTpaXKarollasi CHOCOOHOCTb, MIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIIBI.
Mertamnel Kak BOCCTaHOBHUTENM. JJEKTPOXUMUYECKUH PAI HaNpsDKeHHWU. B3auMoneicTBHE METalIOB C HEMETALIAMM,
OKCUJaMU, KACJIOTAMH, COJISIMU. AJTFOMUHOTEPMHSI.
OO6mas xapaktepucThka 31eMeHTOB |A-rpynmnbl. OKCUIBI U TUAPOKCHUBI IIETOYHBIX METAIOB, UX MOJy4YeHHE, CBOMCTBA,

IIPUMCHCHUC. Baxneiinue conu MECJIOYHBIX MCTAJUIOB, UX 3HAYCHHC B IIPUPOAC U JKU3HH YCJIIOBCKA.
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O6mas xapakrepuctuka 3meMeHToB |IA-rpynmnbl. OKcHabl U TUAPOKCHUBI IIETOYHO3EMENIbHBIX METAJIOB, WX TOJy4YEHUE,
CBOWMCTBA M NPUMEHEHHE. BaXKHEWIIHE COJIM IIEJTOYHO3EMEIBHBIX META/UIOB, UX 3HAYEHHWE B IMPUPOAE M KU3HH YEIOBEKA.
KapGonatsl 1 ruipokapOOHAThI KalIbIIHS.

Bpemennass m moctosiHHas JKECTKOCTh BOABI. CmocoObl ycTpaHeHHs BpeMeHHOM >kE€cTkocTH. CHocoOBI yCTpaHEHHS
MMOCTOSIHHOM KECTKOCTH.

CoenuHeHus allOMUHMS B PUPOJIE. XMMUUYECKHE CBOMCTBA amtoMuHusi. OCOOEHHOCTH OKCHA U THAPOKCH/IA aTFOMUHMS KaK
aMmdoTtepHbIX coenrHeHU. BaxkHelume cou alntoMuHus (XJI0pu, cyibdar).

OcobeHHocTH cTpoeHHUs atoma xenesa. JKene3o B npupoje. Baxxueiue pyast xenes3a. [lomydenue uyryna u cranu. OKCuabl
u rugpokcuabl xxeneza(ll) u (III). Conm sxeneza(Il) u (III). OOHapykeHHEe KAaTHOHOB KeJjie3a B paCTBOpE. 3HAUCHUE COCIMHEHUN
xKeresa.

Koppo3sus ra3oBas (XMMHUYECKasi) U SJICKTPOXUMHUYECKas. 3alUTa METAUIOB OT KOppo3uu. Metaiibl B mpupoje. [ToHstue o
MeTtauryprud. YépHad u nBeTHas Metautyprus. [lupomeramnyprusi, THAPOMETAIUTYPrus, SJICKTPOMETAILTYprus. JloOMEeHHbINM
nporiecc. [lepepaboTka yyryHa B cTalib. DJIEKTPOJIU3 PACIIaBOB.

JdemMoHcTpanuu

e B3aumoaencTBUE HATPUS, JIUTUSA U KaJbLUA C BOJOU.

e ['OpeHMe HATpUsl, MATHUS U KeJe3a B KUCIOPOJIE.

e Bcnplka TEPMUTHOM CMECH.

L BBaHMOI[efICTBI/Ie CMCCH IIOPOIIKOB CCPhI U JKCJIC3ad, IMHKA 1 CCPBI.
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B3anmopeiicTBuEe aqtOMUHUSA ¢ KUCIOTAMMU, 1IEJI0YaMHU U BOJOM.

B3auMmoperncTBre xkene3a u MeIy ¢ XJIOPOM.

B3aumopneiicTBue Meau C  KOHIIGHTPUPOBAHHOM CEpHOM KHUCIOTOM M a30THOM KHUCIOTOM (pa30aBieHHON u
KOHLIEHTPUPOBAHHOM).

Okpacka 1mIaMeHy COeIMHEHUSIMHU IIETOYHBIX METAIIIOB.

Okpacka ImIaMeHu COCIMHEHUSIMU IIEJIOYHO3EMENIBHBIX METAILIIOB.

lNamenue n3BecTu BOOOM.

[Tomy4yenune KECTKOM BOJBI B3aUMOICMCTBUEM YIJIEKUCIIOTO ra3a ¢ U3BECTKOBOM BOJIOM.

YcrpaneHnue BpeMeHHOM KECTKOCTU KUIISTYCHUEM U I0OABJICHUEM COJIBI.

YcrpaneHue nocTOSHHOM KECTKOCTH I0OABICHUEM COJIBI.

HNouutsl u mpuHLUN ux AedcTBUs (BUgeo(parMeHr).

Komnekuust mpupoaHbIX COEAMHEHUN aTFOMUHMUSL.

Buneodparments! u ciaitapl «OKCU aIFOMUHUS U €TI0 MOJIU(DUKAIIIN).

[Tomyyenue ampoTEepHOTO THAPOKCHIA ATFOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.

Komnekmmus « XuMHU4ecKrue NCTOYHUKU TOKay.

Pe3ynbprarhl IJIATENBHOTO 3KCIEPUMEHTA MO M3YYCHUIO KOPPO3UM CTAJIbHBIX HU3JCIMH B 3aBUCHUMOCTH OT YCJIOBHUU
MPOLIECCOB.

BoccranoBnenue menu u3 okcuna meau(1l) Bogopogom.
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e Buneodparments! u cnaiiasl «IIpon3BoaCcTBO UyryHa U CTAIW».
e Buneodparments! u cnaiiapl «3nenus U3 4yryHa v CTaim.
e BuneodparmenTst u ciaitapl «IIpon3BoICTBO aTFOMUHUS) .

JlabopaTopHbIe ONBITHI

® B3aumozeiicTBue xene3a ¢ pactBopoM cyibdara meau(Il).
® [Tony4yeHne U3BECTKOBOU BOJBI U OIIBITHI C HEM.
® [Tonyuenue ruapoxcuon xkeneza(ll) u (111).

¢ KauecTBEHHBIC pPE€aKir Ha KaTUOHBI JKCJIC3a.

IIpakTueckue padoThl
6. XKEcTKOCTh BOABI M CTIOCOOBI €€ yCTpaHEeHHS.

/. Pemienune skcriepuMEHTAIBHBIX 3a71a4 110 TeMe «MeTasutbDy.

XHMHA M OKPYKAKOLIAA cpela
Crpoenue 3emi: siapo, MaHTHs, 3eMHas Kopa, auTocdepa, ruapocdepa, armochepa. XUMHUESCKUN cocTaB 3emit. ['opHbIe
nopoasl. Munepaisl. Pynpel. Ocagounsie ropHbie mopoasl. [lone3nbie nckonaeMble.
HcTouHMKN XUMHUYECKOTO 3arpsi3HEHUS OKpYXKaromiehd cpenbl. [71obambHbIle SKOJOTUYECKHE MPOOJIEMBbl 4YeIOBEYECTBA!

HapylCcHUC OMOreOXNMMHUYECKUX KPYIroBOPOTOB XHUMHUUYCCKUX 3JJICMCHTOB, IMOTCINICHHUC KJIMMATAd, KHCJIOTHBIC HOOXKIW W [p.
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O30HOBBIE JIBIpbl. MeEXIyHAPOIHOE COTPYIHUYECTBO B OOJIACTH OXpaHbl OKPYKAIOIIEH CPelbl OT XUMUYECKOTO 3arpsi3HEHUS.
«3enéHast XuUMus».

JdeMoHCcTpanuu

e Buneodparments! u cnaiinpl «CTpoeHne 3eMiId U €€ XUMUYECKHI COCTaB.

e Koulekys MUHEPAIOB U TOPHBIX ITOPOJ.

e Komnekuus «Pynbl MeTamnoBy.

e Buneodparments! u cnaiinpl «I'1o6anpHbIe HKOIOrHYECKUE TPOOIEMBI YEIIOBEUECTBAY.

e BuneodparmMeHTsl U ciaiiibl O CTENEHH SKOJIOTMYECKON YUCTOThI TOBapa.

JlabopaTopHbIe ONBITHI

® N3ydyeHue rpaHura.

* H3y‘l€HI/I€ MAapKHUPOBOK PA3JIMYHBIX BUJAOB IIPOMBIIIJICHHBIX U ITPOJO0BOJBCTBCHHBLIX TOBAPOB.

O0o001meHre 3HAHNH 110 XUMHHU KypPca OCHOBHOM 1IK0JbI. [loaroroBka kK OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHY

CrpoeHue aToMa B COOTBETCTBUM C ITOJOKEHUEM XMMHUYECKOTO 3JIEMEHTA B EPUOAUYECKON cucTeme. CTpOeHHE BEIECTBA:
XUMHUYECKas CBS3b W KpUCTAJUIMUECKash pemérka. 3aBUCHUMOCTh CBOWCTB OOpa30BaHHBIX 3JIEMEHTAMU MPOCTHIX BEIECTB
(MeTa/uIoB, HEMETAJUIOB, OJaropofHbBIX Ta30B) OT IMOJIOKEHHUS DJIEMEHTOB B IMEPUOAMYECKON cucrteMe. Tumnosmorus

HCOPraHN4YCCKUX BCUICCTB, pa3ACIICHNC NX Ha KJIIACChI U I'PYIIIIBI. HpeI[CTaBI/ITeJ'II/I.
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[Ipy3Haku U ycClIOBUSA MPOTEKAHUS XUMUYECKUX peakiuuid. TUIONOrMs XUMHUYECKUX PEAKUUNA IO PA3IUYHBIM IPU3HAKAM.
Peakuu nonHoro oomeHa. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU.

XVUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XMMUUYECKHE CBOMCTBA COJEOOPaA3yIOIIMX OKCHAOB, THAPOKCHUJIOB
(ocHOBaHUM, KUCIOPOACOAEPKAIIUX KUCIOT U aMPOTEPHBIX THAPOKCUIOB), COJIEH.

Ilnanupyembie pe3yJbTaThl 00yUeHUs

BoInyCKHMK HAYYHTCHA

® 3HAMb (NOHUMAMD).
— XHUMHMYECKYI0O CHUMBOJIUKY: 3HAaKM XUMHUYECKUX JJIEMEHTOB, (OPMYJIbI XUMHYECKHUX BEIIECTB, YPABHEHUS XHUMHUYECKHUX
pEaKLnil;
— B&XHEUINIME XUMHUYECKHE TOHSATHUS: BEHIECTBO, XMUMHUYECKHU DSJIEMEHT, aToM, MOJIEKyjla, OTHOCUTENIbHbIC aTOMHas U
MOJIEKYJISIpHAs MAacChl, HIOH, KATUOH, aHUOH, XUMHUYECKasl CBA3b, JIEKTPOOTPULIATEIIBHOCTh, BAJIEHTHOCTD, CTETIEHb OKUCIICHHUS,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA O0BEM, PACTBOPHI, DJIEKTPOJUTHI W HEIJEKTPOJUTHI, DJIEKTPOJIUTUYECKAs IUCCOIMAIIHS,
OKHCJIUTENIb U BOCCTAHOBUTEIb, OKHMCIICHHME M BOCCTAHOBJICHHME, TEIUIOBOM 3(P(EeKT peakinu, OCHOBHBIC THUIBLI pPEaKIuid B
HEOPTaHWYECKON XMMUU,
— (OpMYJIMPOBKH OCHOBHBIX 3aKOHOB M TEOPHUM XUMHUHU: aTOMHO-MOJIEKYJIIPHOTO YUEHHS; 3aKOHOB COXPAaHEHHS MaCChl BEIIECTB,
MOCTOSIHCTBA COCTaBa BELIECTB, ABOrapo; nepuogudeckoro 3akona /. M. MengeneeBa; Teopuu CTPOEHHUSI aTOMa U YUYEHHS O
CTPOCHHUU BEILIECTBA; TEOPHUH DIICKTPOJIUTHUUECKON AUCCOIMALIMU U YUCHUS O XUMUYECKOU peaKIuu;

® HA3bIBAMD.
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— XAUMHYECKHE DJIEMEHTHI,
— COEIMHEHUS U3YYEHHBIX KJIACCOB HEOPTaHUUECKUX BEILIECTB;
— OpraHuYecKue BellecTBa Mo uX (popMyre: MeTaH, dTaH, dTUJICH, alleTUJIeH, METaHOJI, ATaHOJI, TJIMIIEPUH, YKCYCHAsI KHCJIOTA,
TJII0KO3a, Caxapo3a;

® 00BACHAMD:
— (hU3UYECKU CMBICT AaTOMHOTO (ITOPSIKOBOT0) HOMEPA XMMHUYECKOT0 AJIEeMEHTa, HOMepa TPYIIIbI U IIepruoa B MEPUOINISCKOM
cucteme J[. 1. MenaeneeBa, K KOTOPBIM 3JIEMEHT IPUHAJICHKHUT;
— 3aKOHOMEPHOCTH M3MEHEHUs CTPOCHHSI aTOMOB, CBOMCTB JJIEMEHTOB B Mpelefiax MaJIbIX MEPUOJOB U A-TPYII, a TaKXKe
CBOMCTB 00pa3yeMbIX UMM BBICIIMX OKCHIOB U THIPOKCHJIOB;
— CYIIIHOCTh Mpoliecca JIEKTPOJUTUUECKON AUCCOIMALUU U PEeaKIUii HOHHOTO OOMEHa;

® Xapakmepuzoeamsu.
— XHMHYECKHE 3JIEMEHTHI (OT BOAOpOJA JO KalbIlMs) HA OCHOBE WX IIOJIOKEHUS B IMEPUOIUYCCKOM CHCTEME XHUMHUYECKHUX
anemenToB /. . MeHieneeBa 1 0COOCHHOCTEM CTPOCHUSI UX aTOMOB;
— B3aUMOCBSI3b MEXKIY COCTABOM, CTPOEHHUEM U CBOMCTBAMU HEOPTAHUYECKUX BEIIIECTB,;
— XHWMHYECKHE CBOWCTBA OCHOBHBIX KJACCOB HEOPraHMYECKHX BEIIECTB (MPOCTHIX BEIIECTB — METAUVIOB M HEMETAJIOB,
COCIMHEHUN — OKCHJIOB, KHCJIOT, OCHOBaHUM, aM(OTEPHBIX OKCHIOB U TUIPOKCUJIOB, COJIECH);

® onpeoensimo.

— COCTaB BEIIECTB MO UX popMyIiam;
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— BaJICHTHOCTb M CTETICHU OKUCJICHHS JICMEHTOB B COCIMHECHHH;
— BHJIBI XUMHUYCCKOU CBSI3M B COCTMHCHUSX
— THUIIbI KPUCTAJUTMYCCKHUX PEIIETOK TBEPIBIX BEIIECTB;
— TPUHAJICKHOCTh BEUIECTB K OMPEICIEHHOMY KJIACCy COCIUHEHUM;
— THIBI XUMHUYICCKUX PEaAKITUH;
— BO3MOXKHOCTh MPOTEKAHHUS PEaKIIMii HOHHOTO OOMEHa,
® cocmasnsmy:
— CXEMBI CTPOCHUS aTOMOB IIEPBBIX JBALATH JIEMEHTOB Nepuoanueckon cucteMsl [{. 1. Menaeneena;
— (G opMyJIBl HEOPTAHUYECKUX COSTUHEHUM M3YYCHHBIX KIIaCCOB BEIIIECTB,;
— YpaBHEHHUSI XUMHYECKUX PEAKIUM, B TOM YHUCJIE OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX, C MOMOIILI0 METOJA SJIEKTPOHHOTO
OajaHca;
® 0He30nacHo oopawamovcsi.
C XUMHYECKOU MOCYI0H U J1abOpaTOpHBIM 000PYI0BAHUEM;
®  NPOBOOUMb XUMUYECKUL DKCNEPUMEHN.
— MOATBEPXKAAOIINAN XUMUYECKAN COCTAaB HEOPTAaHUYECKUX COCIMHCHUN;
— TOATBEPKAAIOIINNA XUMUUECKHE CBOMCTBA N3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
— TI0 MOJIYYeHUI0, COOMPAHHUIO M pacO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPO/1a, BOJOPO/Ia, YIIEKUCIIOro Ta3a, aMMHaKa);

— 110 OIIPCACICHHUIO XJIOpU/I-, cynb(baT-, Kap6OHaT-I/IOHOB N MOHa aMMOHU C ITIOMOIIBIO KAYCCTBCHHBIX peaKHHﬁ;
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®  BLIYUCTAMD!
— MAacCOBYIO JIOJIK0 XMMUYECKOT0 3JIEMEHTA 10 (POpMYJI€ COETUHEHNUS;
— MAacCOBYIO JIOJIFO BEUIECTBA B PACTBOPE;
— Maccy OCHOBHOI'O BEILIECTBA 110 U3BECTHOM MACCOBOM J10JIM MpUMeECEH;
— 00BEMHYIO 10JTI0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEUIECTBA, 00bEM MIIM MACCYy BEIIECTBA MO KOJIMYECTBY BEIIECTBA, 00bEMY MIIM MAcCe PEareHTOB, WIK IPOJYKTOB
peakuuy;
®  UCNOBL308aMb NPUOOPEMEHHBIE 3HAHUA U YMEHUS 8 NPAKIMUYECKOU 0esIMeNbHOCIU U NOBCEOHEBHOU HCUSHU.
— i 0e30macHOro oOpallleHusl ¢ BEIIeCTBAMU M MaTepualaMHd B IOBCEJHEBHOW >KM3HM M I'PaMOTHOI'O OKa3aHHs IMEpBOU
IIOMOILY ITPH OKOTaX KUCIOTAMM M IIEJTOYaAMH;
— 17151 OOBACHEHMSI OTAENbHBIX (PAKTOB U MPUPOJHBIX SBJICHUN;

— JI7Is1 KpUTUYECKOM OLIEHKU MH(GOPMAIINH O BEIECTBAX, UCIIOIB3YEMbIX B OBITY.

BpInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS

®  XapaKTEepU30BaTh OCHOBHBIE METOAbl IMO3HAHWUA XWMHUYECKUX OOBEKTOB: HAOJIOJICHHE, HW3MEPEHHE, DKCIIEPUMEHT,
MOJEJIUPOBAHUE;

®  paznIMyaTh XUMUYECKHE OOBEKTHI (B CTATUKE):

— XUMHWYCCKHUEC DJICMCHTEI U ITPOCTBLIC BCUICCTBA,
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— METaJUIbl U HEMETAJIJIbl U XapaKTePU30BaTh OTHOCUTEIBHOCTh MPUHAJIEKHOCTH TAKUX OOBEKTOB K TOM MM UHOM TPYIIIIE;
— OPraHUYECKHE U HEOPTaHUYECKHE COCUHEHUS;
— TFUAPOKCHUIBI (KUCIIOPOACOAEpKAIINE KUCIOThI, OCHOBAHUSA, aM(OTEPHBIE TIPOKCH/IbI);
— OKCHJIBI HECOJIC00pa3yIoIIre U cojeo0pasyrolue (KUCIOTHbIE, OCHOBHBIE, aM(OTEpHbIE);
— BAJICHTHOCTb U CTENEHb OKUCIICHUS;
— CHCTEMAaTUYECKUE U TPUBHAIBHBIE TEPMHUHBI XUMUYECKO HOMEHKIATYPBI;
— 3HAKOBYIO CHUCTEMY B XMMHUH (3HAKH U (POPMYJIbl, HHAECKCHl U KO3(P(ULUHUEHTHI, CTPYKTYPHBIE U MOJIEKYJISIpHBbIE (DOPMYJIBI,
MOJIEKYJIIDHBIE W WOHHBIE YPaBHEHHUS PEAKIUi, IOJHBIE M COKPAIIEHHBIE MOHHBIE YPAaBHEHHUs PEaKLUHN, TEPMOXUMUYECKHE
ypaBHEHUs, 0003HAUYEHUS CTEIIEHU OKUCIICHUS U 3apsiaa HOHA B (OpMYJie XUMUUYECKOTO COEIUHEHMUS);
®  pa3nuyaTh XUMUYECKUE OOBEKTHI (B JUHAMUKE):
— (pusmueckre U XMMUYECKHUE CTOPOHBI MPOLIECCOB PACTBOPEHUS U AUCCOLUALINH;
— OKHCJIMTENIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMHN U PEaKIUN OOMEHa;
— CXEMBbI U YPAaBHEHUSI XUMUYECKHUX PEaKLUid;
®  COOTHOCHTH:
— 3K30TEPMHUYECKUE PEAKIUHU U PEAKLIUU TOPEHUS;
— KaTaJUTUYECKUE U (pepMEHTATUBHBIE PEAKIINH;
— METaJlJl, OCHOBHBIN OKCHUJ, OCHOBaHHUE, COJIb;

— HeMeTaJlJI, KUCIOTHBIN OKCH, KUCJIOTa, COJIb;
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— CTPOCHHUE aTOMa, BHJT XUMHUYCCKOM CBSI3M, THUIT KPUCTAJUTMUCCKOM PEIIETKU U (DU3UICCKHE CBOMCTBA BEILIECTBA;
— HAXOKJICHHUE JIEMEHTOB B TIPUPOJIC W MPOMBIIIIICHHBIC CITOCOOBI X MOTYICHHUS;

— HEOO0XOIMMOCTh XHMHYECKOTO MPOU3BOJICTBA U TPEOOBAHUM K OXpaHE OKPYKArOIICH CpeIbl;

— HEOOXOIMMOCTh IPUMEHEHHS COBPEMEHHBIX BEIIECTB M MAaTEPHUATIOB M TPEOOBAHUM K 370POBHECOCPEIKCHHUIO;

®  BBIJIBUTaTh M OKCIICPUMEHTAJILHO IPOBEPATHh THIOTE3hl O XWMHUYCCKHX CBOMCTBaX BEIIECTB Ha OCHOBE WX COCTaBa,
CTPOCHHUS U TIPUHAIJICKHOCTH K OINpeeIEHHOMY KJlaccy (TpyIIe) BEIIeCTB;

o IIPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIHMTEIbHBIC WM BOCCTAHOBUTEIIBHBIC CBOMCTBA C YYETOM
CTETICHEH OKHWCICHUS OJJIEMEHTOB, BXOAIIMX B €ro COCTaB, a TakKKe TMPOAYKTOB COOTBETCTBYIOIIUX OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIINM;

®  COCTaBIISATh YpPaBHEHHUS PEAKIHMK C y4aCTHEM THUIHUYHBIX OKHCIUTEJIEH M BOCCTAHOBUTEIICM HA OCHOBE 3JICKTPOHHOTO
Oaianca;

®  OmNpeneiiaTh BO3MOXKHOCTh NPOTEKAHWS XUMHUUYECKHX pEaKIuii Ha OCHOBE JJICKTPOXMMHUYECKOTO psjia HaIpsHKCHHUH
METAJIJIOB, PAAa JICKTPOOTPHUIIATEIIBHOCTH HEMETAJIIIOB, TAOJIUIIBI PACTBOPUMOCTH U YUETa YCIOBUM MPOBEACHUS PEaKITUH;

®  MPOBOAWUTH PACUETHI IO XUMHUECKUM (POPMYIIaM B YPaBHEHUSM:

— 171 BBIBOAA (POPMYJIBI COCTMHEHHMSI IO MACCOBBIM JIOJISIM DJIEMECHTOB;
— JUISI IPUTOTOBJICHUS PaCTBOPA C HUCTIOJIb30BaHUEM KPHUCTAIIJIOTHIPATOB;
— JIJIs1 HAXOXKJCHUS JOJT BBIXO/a MPOAYKTa PEaKITUHU TI0 OTHOIIEHUIO K TECOPETUISCKHA BO3MOKHOMY

— ¢ ucnoib3oBanueM mnpasuiia ['eii-Jlroccaka 06 00bEMHBIX COOTHOIIICHUSIX Ta30B;



35

— C UCIOJIb30BAHUEM MTOHATHMN «KMOJIBY, «MMOJIbY», «YUCIO ABOTagpo»;
— 0 TEPMOXHUMHUYECKUM YPABHEHUSIM PEAKIUU;
® TIPOBOJUTH XMMHUUYECKUHN IKCIIEPUMEHT C HEYKOCHUTEIIbHBIM COOJII0/ICHUEM MTPaBUJI TEXHUKHU O€30MMaCHOCTH:

— IO YCTAaHOBJICHUIO KAYECTBEHHOT'0 ¥ KOJIMYECTBEHHOTO COCTaBa COCAUHEHHS;
— MpU BBINIOJIHEHUH UCCIEA0BATENIbCKOTO MPOEKTA;
— B JJOMAIIHUX YCIIOBUSIX;

®  HCIOJIb30BaTh MPHUOOPETEHHBIEC KITFOUEBbIE KOMIETEHIIUU JIJIsl BBIMOJIHEHUS IPOEKTOB U Y4eOHO-UCCIIE0BATEIbCKUX PadOT
M0 U3YYEHHIO CBOICTB, CIOCOOOB MOJYYEHUS U PACIIO3HAHUS BELIECTB;

®  OIpEAeNATh UICTOYHUKU XUMUYECKON MH(pOpMAIUK, TPEICTABIATh CIIUCOK HH(MOPMAIMOHHBIX PECYPCOB, B TOM YHCIIE U HA
WHOCTPAHHOM $I3bIKE, TOTOBUTH HH(OPMAIIMOHHBIN MPOAYKT U MPE3EHTOBAThH €T0;

e  O0BEKTHMBHO OLEHMBATh MH(OPMAIMIO O BEHIECTBAX U XMMUYECKHUX MPOLECCaX, KPUTUUECKH OTHOCUTCS K MCEBIOHAYYHON
nH(popmanuu, HeT0OPOCOBECTHOM peKIIaMe B CPECTBAX MAaCCOBOM HHPOpMaLUK;

e CO3daBaTb MOACIHU U CXCMBI IJIA pCIHICHUA y‘-Ie6HI>IX H ITI03HAaBAaTCJIBHBIX 3a1a4.
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KaJIEHIlapHO-TeMaTH‘IECKOC INIAHUPOBAHHUC

9 KITACC (2 u B Hegento, Bcero 68, u3 HUX 2 4 — pe3epBHOE BpeMsl)

Howmep OCHOBHOE cojIep:KaHue XapakTepucTHKA OCHOBHBIX BH/I0OB JeSITEJILHOCTH
ypoKa Tema ypoxka
ypOKa ydyauuxcs (Ha ypoBHe y4eOHBIX JAelicTBHI)
n/n
IloBTOpeHue U 00001IeHUE CBeAeHUM O KYpcy 8 kiacca. XuMudeckue peakuuu (5 4)
1 Knaccudpukanus bunapubie coemuuenus. Oxkcuabl coiieoOpasyromme | Xapakmepuzogams OKCHIBI, THUIPOKCHIBI (OCHOBAHWSI,
HEOPraHMYECKUX U HecolieoOpasyromme. [UAPOKCHIBI: OCHOBaHUS, | aM(POTEPHBIC THJIPOKCH/IBI, KHCIIOPOJICOIePIKALIIE
BEIIECTB U UX aM(OTepHbIC THAPOKCHUIBI, KUCIOPOJCOJEPIKAIIUE | KUCIOTHI) M COJH 10 IUIAHY: COCTaB, COCOOBI 00pa3oBaHMsI
HOMeHKJ'IaTypa KHUCJIOTHI. CpeI[HI/Ie, KHCIJIBIC, OCHOBHBGIEC, HaSBaHI/H\/JI, xapaKTepHLIe CBOI\/'ICTBa 158 HOJ'IyquI/Ie.
KOMIIJIEKCHBIE COJIH. Knaccugpuyuposams oxcuIbl, TUAPOKCUABI (OCHOBAHUS,
Jemoncrpanun. O3HaKOMJIEHHE C KOJUIGKIHUSIMH | aMpOTepHbIE THJIPOKCH/IBI, KHCIIOPOJICO/IePIKAIITIE
METaIoOB W HeMmeTaisioB. (O3HAaKOMJIEHHE € | KUCIIOTBI) M COJIA MO Pa3IMYHbIM MPU3HAKAM.
KOJIJIEKI[USIMH OKCHJIOB, KUCIIOT U COJIEH Vmemv  moATBEpKIATH  XApAKTEPUCTHKY  OTICIBHBIX
MPEJICTAaBUTENIC  KJIACCOB ~ HEOPraHWYECKMX  BEIISCTB
YpaBHEHHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
Packpvieamb TEHETUYECKYIO CBsI3b MEXKIY KilaccaMu
HEOPTaHMYECKUX COSTMHEHUIA
2—3 Knaccudukanms O6o0menre CBEACHUH O XUMHUYECKUX peakiusaxX. | O0vicHAmb TIOHATUS «XUMUYECKAs DPEAKIUs», «PEaKIuu

XUMHUYCCKUX peaKuHﬁ

Knaccupukanuss ~— XMMHYECKMX  peakiuuid 1o

COCAUHCHU A, «KPCAKIIUU PA3JIOKCHUA», «KPCAKIIUN O6M€Ha»,




37

110 PAa3JINYHBbIM

OCHOBAaHUAM

pa3IMYHBIM OCHOBAHMSM: [0 COCTaBy M YHCIY
pearupyromux u 00pa3yroIMXCs BEMIECTB, IO
TerIoBoMy 3(QeKTy, 10 arperaTHOMy COCTOSHHIO
pearupyromux BeIeCcTB, IO OOpaTUMOCTH, IO
W3MEHEHHUIO CTENEHEH OKHCIECHHUS 3JIEMEHTOB, IIO
WCIIOJIH30BAHUIO KaTaInu3aTopa.
onbIThI. 1.

JlaGopaTtopHble BzaumoneiictBue

aMMHaka M XJoOpoBojopoaa. 2. Peakmus

HeuTpanu3auuu. 3.  HaOmioneHwe — TemaoBoro

apdekra

B3auMozeincTteue CepHOM  KHUCIIOTBI

peakuuu HEUTpATU3aLHH. 4.
C OKCHJIOM
memu(ll). 5. PasnoxkeHuwe mepokcuma BOaoOpoja C

MTOMOMIBIO KaTanas3sl KapTodens

«peaKIMu  3aMElICHUs», «PEaKIUu  HEeUTpaIu3aluumny,
«AK30TEPMHUYECKHUE peaKIum, «OHJIOTEPMHYECKHUE
peaknun»,  «oOpaTUMbIE  pPEaKIUU»,  «HEOOpaTHMbIC

pE€aKknun», «OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PEAKIUN)),

«T'OMOI'CHHBIC pcakuuun, «rCTCPOrCHHLIC peakuun»,

«KATaJIUTHYECKHUE peakuumy, «HEKATAIMTUIECKHE
PCaKIUn», «TeIJI0BOM 3PPEKT XMMHUCCKON PEeaKIIUm».
Knaccupuyuposams XUMUYECKHE pEaKlUU 10 Pa3IMYHBIM
OCHOBAHMSIM.

Onpeoensimb OKUCIHTEIh W BOCCTAHOBHTEIb, IPOIECCHI
OKHUCJIEHHS M BOCCTAHOBJICHH.

Habniooams n onucvieams peakiiud MeXAY BEUIECTBAMH C

MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

[TonsiTue o ckopocTu
XMMHYECKOHN PEaKIUU.

Karamus

[ToHsiTHE O CKOPOCTM XHMMHYECKOW pEaKIHH.

cDa.I(TOpLI, BJIUAIOOIUE Ha CKOPOCTb XHUMUYCCKHUX

peakuuii: MOpupoAa pearupyroumx BEIIeCTB, HX
KOHIICHTpAIIUs, TeMIiepaTypa, IUIOIIAab
COTIPUKOCHOBEHUS, HaJIA4ue KaTaauzaTopa.
Karannus.

JdemMoHcTpanum. 3aBHCHUMOCTD CKOPOCTH

XUMHUYECKON pEaKIHMH OT MNPHUPOJBI PEArnpyrolInux

Ob6vsacHamb, 9TO TAKOE «CKOPOCTh XMMUYECKON PeaKIum.
Apaymenmuposams BbIOOp eUHUL] U3MepeHus Vp.
Yemanaenueams NpUUUHHO-CIIEICTBEHHBIE CBSA3M BIUSHUSA
pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKUX PEaKITHil.
Habniooams u onuceiéams peakiii MEXIY BEIIECTBAMH C
MIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
IIposooumy 3aBHCHUMOCTh

OIIBITHI, HNOATBCPIKAAIOIIUC

CKOPOCTH XUMUYECKOH PEAKIIMH OT Pa3INYHbIX (PAKTOPOB
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BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkuuy OT KOHLEHTpaLlMh pearupyrolux BEIECTB.
3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOH peakiuud OT
IJIOLI[A/IA COTIPUKOCHOBEHHMSI pEarupyroinx BEIIeCTB
(«kunsiuui - cnoity). 3aBUCHUMOCTh  CKOPOCTH
XUMHUYECKOM peaknuuu OT TeMIEepaTypsl pearu-
PYIOIINX BEIIECTB.

JlaGopaTopHble onbIThI. 6. 3aBUCUMOCTb CKOPOCTH
XMMHYECKOM PEAKUHUH OT MPUPOJAbl PEArHPYIOLINX
BEILIECTB HAa TMpPUMEPE B3aUMOJCUCTBUS PACTBOPOB
THoCcynbGaTa  HaTpust U XJopuga  Oapws,
THOCYIb(aTa HATPUS U CONSHOM KHUCIOTBL 7.
3aBUCUMOCTE CKOpPOCTH XUMHUYECKOU p€akuuu OT
MPUPOJBl METAUIOB IIPU HMX B3aWUMOJCHCTBHH C
COJITHOM KHUCIOTOM. &. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKOM peaklMH OT TMPUPOABI KHCIOT MpH
B3aUMOJICICTBUM HMX C XKeJae30oM. 9. 3aBUCHUMOCTh
CKOPOCTH XHMHMYECKOW PpEaKIUu OT TeMIEepaTyphl.
10.

3aBUCHMOCTh CKOPOCTHM XHUMHUYECKOW pEeaKIuu OT

KOHIIGHTpAllud  pearupyronmx  BemectB. 11,
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3aBUCHMOCTh CKOPOCTHM XHWMHUYECKOW pEeaKIuu OT
IUIOIA A COMPUKOCHOBEHHUS pearupyrommux
BemecTB. 12. 3aBUCUMOCTb CKOPOCTH XHMHYECKOU

PCaKlMu OT HAJIMYMA KaTalln3aTopa

Xumnueckue peakuuu B pacreopax (10 u)

DNeKTpoNUTHYECKast

JUCConranus

[TonsiTie 00 SJIEKTPOTUTHYECKON IHCCOIMAIIHH.
DNEKTPOIUTBl W HEMICKTPOIUTHL.  MexaHU3M
IUCCOLMAIUMI  DJIEKTPOJIUTOB  C  Pa3UYHBIM
xapaktepoMm cBsi3u. CTeneHb AIEKTPOIUTHUYECKON
nuccoruanuu. CUIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.
Jemoncrpauuu. HcnoblTanue BemecTB W UX
PacTBOPOB Ha ANIEKTPOMPOBOIHOCTD
JlabopaTopublii onbiT. 13. [lucconumarus crnadbix

ANEKTPOJIUTOB Ha MIPUMEPE YKCYCHOM KUCIIOTHI

Xapakmepuweamb IIOHATHA (OQIICKTPOJIUTHUCCKAA
aucconuanusay, «JICKTPOJIMUTBD), KHEIJICKTPOJIUTLD).
Yemanasnusamo IMPUIUHHO-CIICACTBCHHBIC CBA3U MCKAY
HpPIpOI[Oﬁ QJICKTPOJIUTA U CTCIICHBIO €0 JUCCOLHAIINH.
Yemanasnusame IMPUYIUHHO-CIICACTBCHHBLIC CBA3U MCKAY
THUIIOM XHMHYECKOM CBSI3H B SJICKTPOJIUTE U MEXAHHU3MOM

Cro aucconuanmmn
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7 OCHOBHBIE OCHOBHBIE TOJ0KEHHUS TCOpHUU BHGKTpOHHTH‘ICCKOﬁ Xapakmepu306amb IIOHATHUA «CTCIICHb AHUCCOIHALIUN)),
ITOJIOKCHUA TCOPUU Jucconuanuu. Knaccn(bmcauml HOHOB u HUX | «CHJIbHBIC QJICKTPOJIUTHI», «cna0ble SJICKTPOJIHUTHI,
JIEKTPOIUTUYECKOI cBoiicTBa. KuCIOTBI, OCHOBaHMS UM COJIM KaK | KKATUOHBD», «AHUOHBI», «KHCIOTBD», OCHOBAHUS, «COJIM».
mucconnanuu (TOM) | anexTponutsl. Ux knaccudukauus u nuccouuanusd. | Cocmasnsims ypaBHEHUS SJIEKTPOIUTHUECKON AMCCOLUALIIN

JdeMoHcTpanuu. 3aBUCUMOCTD | KMCIIOT, OCHOBAaHUM U COJIEH.
ANEKTPONPOBOJHOCTH  YKCYCHOM  KUCIOTHl  OT | Mnntocmpuposams TIPUMEPAMU  OCHOBHBIE  ITOJIOXKEHHS
KOHIIEHTpaluuu. J[BUXKEHHE OKpallleHHbIX HOHOB B | TEOPUHU HJIEKTPOJIUTHUECKON JUCCOLMALIUU.
JIEKTPUUYECKOM T10JIe Pasnuuams ~ KOMIIOHEHTBI  JIOKa3aTelbCTB  (TE3HCOB,
apryMeHTOB M ()OPMBI JJOKA3aTEIIbCTBA)
8—9 | Xumnueckue OOme XuMHUYECKUEe CBOWCTBA KHUCIIOT: MU3MEHEHUe | Xapakmepuzosams O0INE XUMHUECKUE CBOMCTBA KUCIIOT C

CBOMCTBA KMCIIOT KakK

ANIEKTPOJUTOB

OKpacKM  HHIUKATOpOB,  B3aUMOJEHCTBHE  C
METaJUIAMH, OKCUJAMHU U TUIPOKCUAAMHU METAJLIOB U
consiMu. MouleKyssipHble W HOHHBIE (TIOJNHBIE U
COKpalI€HHbIE) YpAaBHEHHUs peakuui. XUMHUYECKUN
CMBICII ~ COKpalI€HHBIX  ypaBHEHUH. Y CIIOBHUSA
[IPOTEKAHUs PEaKUU MEXAY DJIEKTPOIUTAMU [0
KOHIIA. Psi1 aKkTUBHOCTH METAIIIIOB.

JlabopaTopuble onbIThbl. 14. V3MeHeHHEe OKpacKu

WHJIMKaTOpOB B KUCIOTHOW cpene. 15. Peakius

MO3ULIUN TEOPUH IIEKTPOTUTHUECKON AUCCOLUAINH.
Cocmasnams MOJNEKyISpHbIE, TOJHbIE W COKpAIIEHHBIE
VMOHHBIC YPaBHEHUS PEAKIIUH C y4acTHEM KHUCIIOT.
Apaymenmuposams BO3MOXKHOCTh NPOTEKAHUS PEAKIMHA C
yyacTHEeM KHCJIOT Ha OCHOBe mpaBuia bepromne u psna
aKTUBHOCTH METAJUIOB.

IIposooums XUMHUYECKHE

ONBITHI,  TOJATBEPKIAOIINE

CBOMCTBA KHCIIOT, C COOJIIOJICHMEM TPaBWI TEXHUKU

0€30I1aCHOCTH.
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HEUTpanu3aluu pacTBOpa IMENOYH Pa3TIUIHBIMU
kucinoramu. 16. Ilonyuenue rugpokcuaa meau(ll) u
€ro B3aMMO/JICUCTBUE C PA3IMYHBIMU KUCTOTaMu. 17.
BzaumoneiicTBue CHIBHBIX KHCIOT C  OKCHAOM
meau(ll). 18—20. BsaumopelcTBHE KHCIOT C

Metasmamu.  21. KauecTBeHHas ~ peakumst  Ha
kapOoHaT-uoH. 22. [lonydyeHnue cTynHd KpEeMHHEBOU
KuCaoThl. 23. KauecTBeHHass peakius Ha XJIOpHU-

WIH CyTb(aT-UOHBI

Habnwooams n onucvieamo pC€aKkuu C y4aCTUCM KUCIIOT

C TIOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

10 XUMUYECKUE O6mme XUMHYECKHE CBOICTBA menoueit: | Cocmagnsams MOJEKYJISPHBIC, TOJHBIE M COKpAIIEHHBIE
CBOMCTBA OCHOBAHMW | B3aUMOJEHCTBUE  C  KHCJIOTaMy, OKCHJIaMH | HOHHBIE YPABHEHUS PEAKIIUI C yUaCTHEM OCHOBAHMIA.
KaK 3JIEKTPOJIUTOB HEMeTaJlJIoB, coisiMu. O0IIMe XUMUYECKUE CBOWCTBA | Apeymenmupoeams BO3MOXKHOCTb TMPOTEKAHUS peakiuil ¢
HEpPACTBOPUMBIX OCHOBAHHI: B3aMMOJEWCTBHE C | y4acTHEM OCHOBaHUM Ha ocHOBe MpaBuia beproiie.
KHCIIOTaMH, Pa3JI0KEHHE IPU HarPEBAHUU. Ilpo6ooums  ONBITHI, TMOATBEPXKAAIOIINE XUMHUYECKHE
JlaGopaTopHble onbIThl. 24. VI3MeHeHUE OKpacKW | CBOWCTBA OCHOBAaHUM, C COOJIIOJEHMEM NpPaBUJI TEXHUKU
WHJIUKATOPOB B LICJIIOYHOU cpene. 25. | Ge3zomacHOCTH.
B3anmogeiicTBrue mienoueit ¢ yriaekuciaeM Ta3oM. | Habnooams M onucvléams PEaKIMU ¢ y4aCTHEM KHUCIIOT C
26. KauecTBeHHas peakIMsi Ha KaTHOH aMMOHHS. | IIOMOIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMUU
27—28. Tlomyuenune ruapokcuga meau(ll) m ero
pasnokeHue
11 XUMUYECKUE OO0mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: Xapaxmepuzosamsp 0O0IINE XUMHUYECKHE CBOWCTBA COJIEH C
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CBOMCTBA COJIEU KaK

AIIEKTPOJIUTOB

B3aMMO/ICHCTBHUE C KUCIIOTAMHU, IIEJIOYaMH, COIIMU

U MeTajulaMu. B3anuMoaeicTBUE KUCIIBIX COJIEN CO

IIET0YaMH.
JlabopaTopuble onbiThbl. 29. B3aumopeiicTBue
kapbonaroB ¢  kucnoramu. 30. Ilomydenue
rugpokcuna  kenesa(lll). 31, BsaumopeiicTBue

xelesa ¢ pactBopoM cynbhara meau(Il)

ITO3ULIMKA TEOPUH IICKTPOIMTUYECKON TUCCOLUALIUN.
Cocmaensams MOIEKYJSIPHBIE, IOJHBIE M COKpallEHHbIE
VOHHBIC YPABHEHMSI pEAKLUI C y4aCTHEM COJIEH.
Apaymenmupoeéams BO3MOXHOCTb IIPOTCKaHUS pPEaKUUN

C y4acTHEM COJIEM HAa OCHOBE mpasuia beprose.

IIposooums  OUBITHI, TOATBEPKIAOIINEC XUMUYCCKHC
CBOMCTBa coJiel, ¢ COOJIOACHHEM IIPaBHJ TEXHUKH
0€30IaCHOCTH.

Habniooams u onuceiéams peakuMu € y4acTHEM COJIEH

C TIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

12 ITonsatue o ruaponuze | ['maponus kak oOMeHHOE B3auMoOJeWcTBUE colielt ¢ | Yemanasenueams 3aBUCHUMOCT MEXAY COCTaBOM COJIM U
coneit BOAOW. I'MIponu3 conM CHIBHOTO OCHOBAaHUS W | XapaKTepoM €€ I'MIpoJu3a.

cmaboit  kucnotTel. [wapomus  comu  cmaboro | Ananuzuposams  Cpely pacTBOpa COJM C  MOMOIIBIO
OCHOBaHMS M CWIBHOW KHCJIOTBL. BOJOPOIHBIN | HHAMKATOPOB.
nokasareins (PH). IIpocno3zuposams THII TUAPOJIA3A COJIM HAa OCHOBE aHAJIN3a
Jemoncrpauuu. Onpenenenue xapakrepa cpelbl B | €€ GpopMyisl
pacTBopax cojien

13 IIpaxmuueckas CBoiicTBa KHCIIOT, OCHOBaHMH, OKCHJIOB U cojieil B | Ymems oOpamaTtbecst ¢ J1abopaTopHbIM 000pYyJOBaHUEM

paboma 1. PemieHue
AKCIEPUMEHTATBHBIX

3aaa4 Io TEMEC

CBCTC TCOpHUU BHCKTpOHHTHqCCKOﬁ Jucconuanmu
n HpCIlCTaBJ'ICHI/Iﬁ 00 OKHCIINTCIBHO-

BOCCTAaHOBUTCIIBHBIX PCAKIUAX

N HarpcBaTCJIbHbBIMHA an60paMH B COOTBCTCTBHUH
C IIpaBUJIaMU TCXHUKHU 0C30ITacCHOCTH.

Habniooamws cBolicTBa 37IEKTPOIUTOB.
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«INEKTPOIUTHYECKAS

IIUCCOLIHALIHIY

Habniooams ¥ onucvléamv  PeaKUUUd C  y4aCTHEM
JIEKTPOJIIUTOB C MOMOIIBIO €CTECTBEHHOrO (PyCCKOrO WM
POZHOTIO0) A3bIKA U SI3bIKA XUMUHU.

@opmynuposamb BBIBOJBI MO pe3yJibTaTaM IMPOBEIEHHOTO

JKCIIEpUMEHTA
14 O606H.[€HI/IG " CUCTEMaTHu3aluia 3HAHUH 10 TeEME « XUMUYECKUE p€aKuuu B paCTBOpaAX IJICKTPOJIUTOB»
15 Konmponvnas paboma I o reme «XMMHYECKUE PEAKIIUHA B PACTBOPAX IJICKTPOIUTOBY
HeMmeTasiibl M MX coeAMHEeHHs (25 1)
16 O61ua;1 CTpOGHI/Ie dTOMOB HEMCTAJIZIOB U HUX IIOJIOKCHHUEC B 06?3}ZCH}ZI’I’1b, YTO TaKOC HEMCTAJIJIbI.
XapaKTCPUCTHUKA Hepnozmqecxoﬁ CUCTEME. PSII{ Xapakmepuweamb XUMHNYCCKUEC DJIEMCHTbBI — HEMECTAJIJIbI U
HEMCETAJIJIOB QJICKTPOOTPULATCIIBHOCTH. KpI/ICTaJ'IJ'II/I‘-I€CKI/I€ CTPOCHUC, q)HSI/I‘IGCKI/IG U XUMHYECKHE CBOWUCTBA IIPOCTBIX
peI_HéTKI/I HEMCETAJIJIOB —_— MPOCThIX BCIIICCTB. | BEIIECCTB — HEMCETAJIJIOB.
dusnueckue CBOICTBa HEMCETAJIJIIOB. O6H.II/I€ Obvacuamo 3aBUCUMOCTDH OKHCJIINTCIBHO-
XUMHUYECKHE CBONUCTBA HEMETAIIIOB: OKHUCIUTEILHEIE | BOCCTAHOBUTEILHEIX CBOICTB (I/IJ'II/I npedcxasbleamb

1 BOCCTaHOBUTEJbHBIE.
Hdemoncrpanun. Komnekius HemeramioB. Mojenu
KPUCTAININYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U
MoJieKysipHble. O30HAaTOp U MPUHLIUIIBI €70 PaOOTHI.
['openne mpocThIX BELIECTB — HEMETAIJIOB: CEpblI,

docdopa, TpeBeCHOTO yTrIast

CBOMCTBA) DJIEMEHTOB-HEMETAJIOB OT HX TIOJIOKEHUSI B

HepHOHHqCCKOﬁ CHUCTEMC XHUMHUYCCKUX QJICMCHTOB

J1. 1. MenaeneeBa.
Yemanasnueams TPUYHMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
CTPOCHUEM XUMHUYECKOU TUIIOM

aToma, CBSI3bIO,

KpHCT&J’IJ’IH‘ICCKOﬁ pCIJ_IéTKI/I HEMeTaJlJla ¥ €ro COeAUHEHUN 1
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¢u3nUeCKUMU CBOMCTBAMU JAHHOTO HEMETala M €ero

COEIMHEHU M.
/Jloxa3zvieamb OTHOCUTEIIBHOCTb IOHATUN «METAL» H
«HEMETAILI»

17 Oo6mas laymorensl, CTpoeHWE WX aTOMOB H MOIEKYI. | Xapakmepuzosams CTPOCHHE, (PUINUCCKUE U XUMHYCCKHE
XapaKTEePUCTHKA @u3znueckue M XHUMHYECKHE CBOMICTBA TaJIOTEHOB. | CBOMCTBA, IOJYYEHHE U NMPUMEHEHHE TaJIOTEHOB B ILIAHE
snemeHToB VIIA- 3aKOHOMEPHOCTH M3MEHEHHS! CBOICTB TaJOr€HOB B | 00IIEro, 0COOEHHOTO M €AUHUYHOTO.

IPYIIIBl — TAJIOT€HOB | 3aBUCUMOCTH OT UX IOJIOKEHUS B NEPUOANYECKON | Vemanaenusams NPUUNHHO-CIEICTBEHHBIE CBA3UM MEXKIY
CHUCTEMEC. HaXO)KZIeHI/Ie TaJIOrCHOB B INPUPOAC M UX | CTPOCHUCM aToMa, XUMHUYECKOU CBA3bIO, TUIIOM
MOJTy4YEHHUE. buonoruueckoe 3HAYCHUE U | KpUCTATMYCCKON PEMIETKU Y TaIOTCHOB U (PU3NICCKUMU H
MIPUMEHEHHE TajOre€HOB. XUMUYECKHMH CBOMCTBAMH 3THX BEILIECTB
JdemoncTpanun. O0pa3ipl raJoreHOB — MPOCTHIX
BemiecTB. B3anmoielicTBre TajJoreHoB ¢ METaJIaMH.
BriTecHenue xsmopoM 6poma WM MojAa U3 pacTBOPOB
HUX COJIEN

18 Coenunenus lasioreHOBOIOPOZIBI M COOTBETCTBYIOIIME WM | Xapakmepuzosams ¢ UCIOIb30BAHUEM PYCCKOTO (POIHOTO)
TaJIOTCHOB KHCJIOTHI: IIJIaBUKOBasi, COJIsAHAsd, 6p0M030)10p0)1Has[, SI3bIKa U A3bIKA XHUMHHU COCTAaB, (1)H3qucxne U XUMHUYCCKUC

nonosonopoanas. lamorennasl. KauecTBeHHBIE
peakuuu Ha  rajoreHuJ-uoHsl.  IIpumenenue
COCIMHEHU IaJIONEeHOB.

JeMoHCcTpanus. Komneknus MIPUPOIHBIX

CBOICTBa, TMOJY4YEeHHME U NPUMEHEHHE COEAMHEHUN
raJIOT€HOB.
Haszvieamv  coenuHeHHs TaloreHoB 1o  (opmyne U

cocmagnsims GOPMYIIbI 110 UX HA3BAHUIO.
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COEAMHEHUH XJIOpa.
JlaGopaTopuslii onbIT. 32. Pacnio3HaBaHue

TraJorcHuJ-uoHoOB

Yemanasenueams TPUUYMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
XUMHUYECKOH CBSA3BIO U TUIIOM KPUCTAIMYECKOM PEIIETKU B
COEJMHEHUSX TaJIorTeHOB U (PU3UYECKUMHU U XUMUYECKUMHU
CBOMCTBaMHM TUX BEILECTB.

IIposooums, nabniooams W OnUCLIGAMb XUMHUYECKUN
DKCIIEPUMEHT II0 PACHO3HABAHMIO TaJOT€HUJ-UOHOB C
co0JII0/IEeHHEM IIPAaBUJI TEXHUKU OE€30IaCHOCTH.

Buinoansamo

pacuéTel MO XUMHYECKHM (QopmyrnaMm u

YPaBHEHUSIM  pEaKLMi, NPOTEKAIUMX C  y4aCTHUEM

COE€IMHEHHI TAJIOTEHOB

19

Ilpaxmuueckas
paboma 2. zyuenue
CBOWCTB COJITHON

KHCJIOTBI

ConsgHas KHCIOTa KaK CHIJIbHBIN OJICKTPOJIAT.

Tunuynasie pe€akiuuu KHUCJIOT, XapaKTCpHbIC JI
COJITHOM KHCJIOTBI: B3aMMOJICHCTBHE C METalJlaMH,
OCHOBHBIMH n aM(l)OTepHI)IMI/I OKCHuJaMu,
OCHOBAHUSAMHU H aM(I)OTepHBIMI/I TUAPOKCUIAMU,

consmu. KauecTBeHHas pCaKnus Ha XJIOPUA-UOH

Ymemw oOpamarbes ¢ 1a00paTOpHBIM 00OPYJOBAHUEM H

HarpeBaTelIbHBIMM ~ NPUOOpPaMH B COOTBETCTBHU  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOIANINX C
HUMH SBJICHU.
Habniooams W onucvliéams  peaklMM C  y4acTHEM
AIIEKTPOJUTOB C MOMOIIBI PYCCKOTO (POIHOTO) s3bIKA M
SI3bIKA XUMUH.

Dopmynuposamb BBIBOJBI 10 pe3yJbTaTaM IPOBEIEHHOTO

9KCIICPUMCHTA
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20 Oo6mas OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. | /lasame 0OOIIyI0 XapaKTEPUCTHKY aTOMaM, MPOCTHIM
XapaKTepUCTHKA Cepa B mpupone u e€ mosydyeHHe. AJJIOTPONHBIE | BEIIECTBAM U COCAMHEHUSM XaJIbKOTEHOB B 3aBUCUMOCTH OT
as1eMeHTOB VIA- MoIuGUKAMK Cepbl U HUX CBOMcTBAa. XMMHUYECKHE | UX MOJOXKEHUS B IEPUOJIUYECKOM CUCTEME.

IpyIIbl — CBOMCTBA cepbl U €€ IPUMEHEHHE. Xapakmepuzoeams CTpOEHHE, aUIOTPOINIO, (PU3NYECKUE U
xaspkoreHos. Cepa JdemMoHcTpanuu. BzauMoneiicTsue cepsl ¢ XUMUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE CEPBI.
MeTayuiaMu. ['opeHne cepsl B KUCIOpOIe Ycemanaenueams TPUYMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
CTPOGHHEM  aTroMa, XHMHYECKOH  CBA3bIO,  TUIOM
KPUCTANINYECKON peméTku cepbl M €€ (U3NYECKUMHU U
XUMHAYECKHUMHU CBOWCTBAMH.
Bvinonnsams  pacy€rbl MO0 XUMHUYECKHM (GOpPMYyNIaM |
YPaBHEHMSIM PEAKLIUH, IPOTEKAIOIIUX C YYACTHEM CEpBHI.
IIposooumys, Habmooams W onucvLleamv XUMUYECKUI
HKCTIEPUMEHT T10 TOPEHHUIO CEPhI Ha BO3/IyXE U B KHUCIOPOJIC
C COOJTIOZICHNEM TIPaBIII TEXHUKH 0€30TacCHOCTH
21 CepoBojiopo 1 CepoBoJIOpOJI: CTPOEHHE MOJEKYIbI, (pu3ndeckue u | Xapakxmepuzosams ¢ UCIOIb30BAHUEM PYCCKOTO (POIHOIO)

Cyb(pUIBI

XUMHUYCCKUC CBOﬁCTBa, MOJIYUCHHUEC U 3HAUCHHUC.

CepoBogoponnass kucinotra. Cynb@uapl U HX
3HaueHwue. JIroMuHOPOPHI.
Jemoncrpanuu. Komnekius CyabQUIHBIX Y.

KauecTBennas pCaknud Ha CYJ'IB(I)I/I,Z[-I/IOH

A3bIKA M S3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOICTBa, TMOJIyYCHHUE W TPUMEHEHUE COCAMHCHHUU CEphl B
CTeNeHN OKUCIECHUS —2.

Ha3zvieams coenuHEeHUs cepbl B CTETIEHU OKUCICHHS —2 TIO
dbopmyne u cocmagnams GOpPMyYIIBI IO UX HA3BAHUIO.
Cocmasnamo HOHHBIE

MOJICKYJIAPHBIE U YpaBHCHUA
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peakuuii, XapakTepU3yIOIIHE XUMUYECKHUE  CBOMCTBa
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvieamo MIPOLIECCHI OKHUCJICHUS-BOCCTAHOBJICHUS,
onpeoensams OKUCIUTEIb U BOCCTAHOBUTEIb U COCMABIAMb
AJIEKTPOHHBIA OaJlaHC B peakmusIX C y4aCTHEM CEphl B
CTEINEHU OKUCIICHUS —2.

Yemanasenueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
XUMHUYECKOH CBSI3bIO U TUIIOM KPUCTAJUIMYECKOMN PEIIETKH B
COCIMHEHUSAX Cepbl W (UBHYSCKUMH H XHUMHUYECKUMU

CBOMCTBAMU DTUX COEIMHEHUN

22

Kucnoponnsie

COCAUHCHUS CCPhI

Oxcun cepni(IV), cepHucras KuCIOTa, CyIbQUTHI.
KayecTBeHHast peakiyst Ha CyJb(UT-HOH.

Oxkcun cepwi(VI), cepHas kucinora, CyibQaThl.
Kpucramnorngparsl. KauecTBeHHass peakuus Ha
Cynb(aT-uoH.

Jemoncrpanuu. OOecuBeurBaHHE OKpallEHHBIX
TKaHEH W I[BETOB CEPHUCTHIM T'a30M.
KOHIIEHTPHUPOBAHHOMN

BsaumogeiicTBue CEepHOM

KHCIOTHI ¢ Menpto. OOyrmuBaHue OpraHMYECKHX
BEILIECTB KOHIEHTPUPOBAHHON CEPHOU KHUCIIOTOM.

JladopaTopHublii onbIT. 34. KauecTBeHHbBIC peakITuu

3anucvieams  HOpMYNBI OKCHIIOB CEpBI, HA3bl8ambv WX,
Onucviams CBOWCTBA HAa OCHOBE 3HAHUM O KHUCIOTHBIX
OKCH/JIaX.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKA M SI3bIKA XUMHH COCTaB, GU3NUYECKUE U XHUMHUYECKUE
CBOWCTBA CEpHOM KUCIIOTBI KaK 3JIEKTPOJIUTA.

Cocmasnsams  MONEKYNISIPHbIE W  HWOHHBIE YpPaBHEHHS
peaKkuuii, XapaKTEPU3YIOIIUX XUMUYECKUE CBOMCTBA CEPHOI
KHUCJIOTBIL.

Pacnosznaeams cynbhaT-nuoHbI.

Xapakmepuzoeams ¢ UCHOIb30BAHUEM PYCCKOrO (POIHOIO)
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Ha cyNb(haT-uOHBI

SA3blKa M S3bIKA XUMHUH CBOMCTBA KOHUEHTPHUPOBAHHOU

cepHoﬁ KHCJIOTHBI KaK OKUCJIUTCIIA.

Cocmasnamo ypaBHCHHS OKHCIUTENBHO-
BOCCTAHOBUTCIIbHBIX ~PEAKIUHd METOJOM 3JIEKTPOHHOIO
Oananca.

Boinonnsmes  pacy€rbl M0  XMMHYECKMM (GOpMyJIaM |

YpaBHCHUAM peaKHHﬁ, MIMpOTCKAOIMUX C Yy4aCTUCM CCpHOfI
KHCJIOTHI.

Habnwooams 1 onucviéams XUMAYECKUH SKCIIEPUMEHT

23 Ilpaxmuueckas CepHast KHMCIIOTa KaK CWJIbHBIM  3JIEKTPONUT. | Ymems oOpamarhcs ¢ J1abopaTOpHBIM O0OPYAOBAHHUEM U
paboma 3. Usyyenne | TUNWUYHBIE pEaKIUU KHUCIOT, XapaKTepHbIe MJis | HarpeBaTelbHBIMU  NpUOOpaMH B COOTBETCTBUU  C
CBOMCTB CEpHOU pa30aBiIeHHON CEpPHOM KHUCIOTHI: B3aMMOJCHCTBHE C | MpaBUJIAMH TEXHUKH O€30MaCHOCTH.

KHUCJIOTBI MeTaJlaMy, OCHOBHBIMH Hu amboTtepHbiMU | Habniooams CBONCTBA 3JEKTPOJIUTOB U MPOUCXOIANINX C
OKCHJJaMU, OCHOBAaHUsSIMU )51 aM(bOTepHI)IMI/I HUMH SIBJICHUH.
ruapokcuaaMu, consmu. KauectBenHas peakius Ha | Habniodams W onucvléams  Peakluu € y4acTHEM
cynb(haT-uoH AIIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJTHOTO) SI3BIKA M SI3bIKA XUMUH.
@opmynuposamb BBIBOJBI MO pe3yJibTaTaM IMPOBEIEHHOTO
AKCIIEPUMEHTA
24 Oobmas OOmiasi xapakTepuCTUKa dJIeMEHTOB VA-rpynnsl. | [Jagams OOLIyId0 XapaKTEpUCTUKY aToMaM, MPOCTBIM
XapaKTepUCTUKA A30T, CTpoeHHWe aroMa ¥ MOJEKYJbl a30Ta. | BEECTBAM W COCAMHEHHUSM »dyieMeHToB VA-Tpynmbl B
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XUMHUYCCKUX
31eMeHTOB V A-

rpynmsl. A30T

Ou3nyeckue U XUMUYECKHME  CBOMCTBA U
MpUMEHEHHUE a30Ta. A30T B TMPUPOE U €ro
Ouosoruueckast poiib.

Hemoncrpaumuu. [(uarpamma «CocTaB BO3IyXan.

Buneodparmentst u cnaiiasl «lItuusu 6azapbi»

3aBUCHUMOCTH OT MX IIOJIOKEHUS B IEPUOJUYECKON CUCTEME.
Xapakmepuzoeams ¢ UCNOIB30BAHUEM PYCCKOrO (POIHOIO)
A3blKa M S3blKa XMMHU CTpOEHHE, (u3Mueckue u
XMMUYECKHE CBOWCTBA, [TOJyYCHHE U IPUMEHEHHUE a30Ta.
Hasvisams coenuHeHUs a3oTa Mo (HopMylle U coCmasiams
(GopMyJIbI 110 UX HA3BAHHUIO.

Yemanaenueams TPUYMHHO-CIIECTBEHHBIE CBSI3U MEXIY
CTPOCHHEM aTOMa U MOJIEKYJIbI, BUJIOM XUMHYECKOH CBS3H,
TUIIOM  KPUCTAJNIMYECKOW  pEIETKH a30Ta M €ro
($U3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

Bvinonnams  pacy€rbl MO XMMHUYECKMM (GopMynaM M|

YpaBHCHUAM peaKI_II/II\/’I, MPOTCKAOIIUX C YHAaCTUCM a30Ta

25

Ammvunak. Coiu

AMMOHU

AMMHAK, CTpOEHUE MOJEKYIbl U (PU3NUECKHE
CBOMCTBA. AMMHayHas BOJA, HAIIATBIPHBIA CIUPT,
ruapar aMMuaka. JIOoHOpHO-aKUENTOPHbBIA MEXaHU3M
oOpa3oBaHHsI CBS3M B  KAaTHOHE  aMMOHHA.
BoccranoButenpHBIE CBOMCTBA aMMHAaKa.

Comu ammoHMA W uX HpuMeHeHue. KadecTBeHHas
peakuys Ha KATUOH aMMOHUS.

coOupanue U

demoncrpauuu.  IlomyueHnue,

pacCriosHaBaHWEC aMMHakKa. Paznoxenune Juxpomara

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
S3bIKa W SI3blIKa XUMHH COCTaB, CTPOCHHE MOJEKYJIbI,
buznueckue ¥ XUMHUYECKHE CBOWCTBA, TMOJYYCHHE U
IIPUMEHEHNE AMMUAKA.

Ha3zvieams conmu amMmMoHMsI 110 GopMyliaM U coCmasisams
(hOpMYJITBI IO UX HA3BAHUSIM.

3anucvieams ~ MOIJIEKYJISpPHbIE W  HOHHBIE YpaBHEHUS
peakuui, CBOMCTBA

XapaKTCPU3YIOIIUX XHUMHUYCCKUC

aMMHMaKa U COJIEM aMMOHMUS.
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aAMMOHHSI.
JlaGopaTopuslii onbIT. 36. KauecTBeHHAs peakius

Ha KaTUOH aMMOHUA

Cocmasnamo ypaBHEHUS OKHCIJIUTENLHO-
BOCCTAHOBUTEJIBHBIX pEAKIMH C ydyacTHEeM aMMHakKa ¢
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUYMHHO-CICACTBEHHBIC CBSI3U MEXKIY
BUJIOM XHMHYECKOW CBSI3M, THUIIOM KPUCTAILIMYECKOMN
pPEmIETKM B aMMHUAKe U COJSX aMMOHMS U (U3HUECKUMU H
XAMHYECKUMU CBONCTBAMM ATHUX BEIIECTB.

Ilposooums, mnabroO0ams W ONUCHIGAMb XUMHYCCKHUI
AKCIIEPUMEHT TI0 PAaCMO3HABAHUIO HOHOB AaMMOHHS C
cOO0JTI0IEHHE TTPABHUIT TEXHUKU 0€30MaCHOCTH.

Buvinonnamo

pacué€rbl MO XMMHUYECKMM (GopMylnaM M|

YpaBHCHUAM peaKHHﬁ, MPOTCKAOIMIUX C YyHaCTUEM aMMHUAKa

26

IIpakmuueckas
paboma 4.
ITonyuenne ammuaxa
U U3y4YECHUE €Tr0

CBOWCTB

[Tomy4yenue, cobnpaHue U pacrio3HaBaHUE aMMHAKa.

N3yueHne pacTBOPpUMOCTH aMMHMAaKa B BOAE U

XapaKTCPUCTHUKA OCHOBHBIX CBOMCTB ruapara
ammuaka. KauecrBenHas pcaknud Ha KaTHUOH
AMMOHUA

Ilonyuams,  cobupamv W pacnosnaeamv  aMMHaK.

Obpawamvcss ¢ nabopaTopHbIM  000pyIOBaHHEM U

HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams u onucvieams XUMHUECKUNH HKCHEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO
AKCIIEPUMEHTA.

Compyonuuames B TIpOIECCE Y4EOHOTO B3aMMOJICHCTBHS
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npu paboTe B rpymmax

27—28

Kucnoponusie

COCANHCHHUA a30Ta

Oxkcuibl a30Ta: HECOJIEOOPA3YIOIINE U KUCTIOTHBIC.
A3zoTucTas KUCJIOTa U HUTPUTHL. A30THAsi KHCIIOTA,
€€ Ioy4yeHue U cBorcTBa. Hurparsl.
JdemoHcTpanmu. B3aumopeiicteue
KOHIICHTPUPOBAHHOM Aa30THOM KHCIIOTBI C MEIBIO.
I'openne uy€pHoro mnopoxa. Pasnoxenue HuTpara
KaJIusl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlaGopatopHblii onbIT. 37. XUMHYECKUE CBOICTBA

a30THOM KHUCJIOTHI KaK OJICKTPOJIUTA

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKA U SA3bIKa XUMHUM COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOICTBa, [TOJIyY€HUE U IPUMEHEHUE OKCHJIOB a30Ta.
Cocmasnams  MOJEKYJISIPHbBIE W WOHHbBIE YPaBHEHHS
peakuuii, XapakTepU3ylIIMX XUMHUYECKHME  CBOMCTBA
OKCH/JIOB a30Ta.

Yemanasnueame TPUYMHHO-CICACTBEHHBIE CBI3H MEXKIY
BUJIOM XHMHMYECKOW CBA3U, THUIIOM KPHUCTAJLUIMYECKOU
peméTKM B OKCHJAX a30Ta M HUX (QU3NYECKUMHU WU
XUMHAYECKUMH CBOMCTBAMU.

Xapakmepuzo6ams ¢ UCNOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKAa XUMHUHM COCTaB, (PM3NYECKHE U XMMUYECKHE
CBOMCTBA Qa30THOM KHUCJIOTBI Kak »JJIEKTpPOJIUTa M €€
IIPUMEHEHNE.

3anucvieamo MOJICKYJIIPDHBIC W HWOHHBIC  YPABHCHHS
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peakuuii, XapakTepU3yIOIIHE XUMUYECKHUE  CBOMCTBa
a30THOM KUCJIOTHI KaK JIEKTPOJIUTA.

Ilposooums, Habn0OO0amMs W ONUCHIGAMb XUMHYCCKHUI
SKCIEPUMEHT, XapaKTepU3YIOIIUM  CBOMCTBA  a30THOM
KHUCJIOTBl KaK »3JEKTPOJIUTA, C COOJIIOJACHUEM MpPaBUI
TEXHHUKU 0€3011aCHOCTH.

Xapaxmepuzoeams a30THYIO KUCIIOTY KaK OKUCIUTEb.
Cocmasnams

YpaBHCHUA OKHUCIHUTCIIbHO-

BOCCTaHOBHUTEIBHEIX peakuuid, XapaKTEPU3YIOIIHNX
XUMHYECKHE CBOMCTBA a30THOM KHUCIOTHI KaK OKHUCIIUTENS, C
MOMOIIBIO0 METO/Ia TEKTPOHHOTO OanaHca.

IIposooumys, Habmooams W onucvLleamv XUMUYECKUI
SKCIEPUMEHT, XapaKTepU3YIOIIHWA  CBOWMCTBA  a30THOMU
KHUCJIOTHI KaK OKUCIIUTENS, C COOTIOIEHUEM MTPABUIT TEXHUKHU

0€30I1aCHOCTH

29

®docdop u ero

COCIUHECHUA

docdop, crpoenue aroma u amnorponus. Pochuabl.
®ochun. Oxcua docdopa(V) u  dochopHas
kucnora. Pocatsl.

JemoncTpamuu. O0pa3ubl IPUPOJHBIX COSAMHEHUN
dochopa. T'openue ¢dochopa Ha BO3ayXe U B

kucnopone. Ilomydenue OGemoro Qochopa wu

Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (bH?)PI‘IeCKI/Ie
U XHUMHYECCKUC CBOﬁCTBa, MMOJYUCHUE W MNPHUMCHCHUC
docdopa.

CaMOCTOSTEIbHO onuceledams CBOMCTBa OKCHIa

dochopa(V) Kak KHUCIOTHOTO OKCHJIa H CBOWMCTBA
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HCIBITAHUE €TI0 CBOMCTB.
JlaGopaTopublii onbIT. 38. KauecTBeHHAs] peakius

Ha docdar-uon

dbocopHOIi KHCTOTEHI.

dochopa(V) u

dbocopHOi KHUCIOTHI ypaBHEHUSIMH COOTBETCTBYIOIIUX

Hnnrocmpuposams  CBOWCTBA  OKCHAA

peaKIui.
IIposooums, Hab0OamMb W ONUCLIBAMb XUMHYECKUH
OKCHEPUMEHT €  COOJIOJICHHEM  TpPaBWI  TEXHUKHU
0€301MacHOCTH.
Pacnosznasams dhochar-noHsl
30 Oobmas OO6mas xapakrepuctuka 3yneMeHToB |VA-rpynnsl: | Jasams 00lLIyl0 XapakTEpUCTUKY aToMaM, IPOCTbIM
XapaKTepUCTHKA 0COOEHHOCTH CTPOCHHS aTOMOB, ITPOCTHIX BEIIECTB M | BEIIECTBAM M COCIMHEHHSIM OJJIeMeHTOB I[VA-Tpynmsl B

3reMeHToB IV A-

IPYIIBL. YTIEpOL

COE€TMHEHUI B 3aBUCUMOCTH OT TIOJIOXKCHHUA

3JIEMEHTOB B NEPUOJUYECKON cHUCTEME. YTIepos.
KpyroBopor yriepoma B mpupoje. AJUIOTPOIHbBIE
MoauUKaIUH:

anmas, AMopdHbII

rpa¢ur.
yIJIepoAd: caxka, JPEeBECHBI yroiab. AncopOuus.
XUMHYECKHE CBOMCTBA yriepoza.
Kokcoxnmuueckoe Ipon3BOACTBO U €0 MPOIYKIIHSL.
Kap6uasr.

Jemoncrpanuu. Komnexius «O06pa3isl MpUpOIHBIX
IToprper H. M.

COCIIMHEHUI  YIJIepoAay.

3enuHckoro. [lornonieHne akTUBUPOBAHHBIM YITIEM

3aBUCUMOCTH OT UX IMOJIOKEHHSI B IEPUOINICCKON CUCTEME.
Xapaxmepuzoéams ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOIO)
SA3bIKA U A3bIKa XUMUH CTPOCHUC, AJUIOTPOIIUIO, (1)I/I3I/I‘-ICCKI/IC
U XHUMHYECCKUC CBOI\/JICTBa, MMOJIYUCHUEC W MNPUMCHCHHUC
amopdHoTo yrieposa.

Cpasnueamsv CTpOCHHE U CBOICTBA aiMasa U rpadura.
Onucvisams OKUCIUTEIBHO-BOCCTAHOBHUTEIILHBIE CBONCTBA
yrieposa.

HaOr0ams W ONUCHIBAMb XUMUYECKUH

IIpogooump,

9KCIICPUMCHT C CO6JIIOI[€HI/IGM IIpaBHJI TCXHUKHU

0€301I1aCHOCTH
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pacTBOPEHHBIX BEIIECTB WJIA Ta30B. Y CTPOWCTBO

pOTHUBOTa3a

31

Kucnopoaubie

COEIMHEHMS yriepoaa

Okcun  yraepoma(ll):  cTpoeHune  MOJIEKYJIBI,
nonydyeHue u cBoiictBa. Oxcun yriaepoga(IV):
CTPOCHUE MOJICKYNIbI, IIOJIyYeHHE U CBOWCTBA.
VYronpHas kucnora. Conu  yroJbHON  KHUCIIOTHI:
KapOoHaTel W TUApOKapOoHaThl. TexHuueckas u
MUIIeBas cofa.

JladopaTtopuslii onbiT. 39. [lonydyeHue u cBoiicTBa

YTOJIBHOM KHUCJIOTHI

Xapakmepuzoeams ¢ NCTOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SI3bIKAa XUMHUH COCTaB, (PM3NYECKHE U XMMUYECKHE
CBOWCTBA, MTOJyYCHHE U IPUMEHEHUE OKCHJIOB YIIIEpo/a.
Yemanaenueams TNPUYMHHO-CIICICTBCHHBIC CBSI3U  MEXKILY
BUJOM XHMHYECKOW CBS3M M THIIOM KPHCTALUTHYECKOM
PEmIETKH B OKCHJAX yYIiepola W UX (QHU3UUECKUMH U
XUMUYECKHUMHU CBOWCTBAMH, a TAKXKE MMPHUMEHEHUCM.
Cobniodams  TpaBUJa TEXHUKH  OE€30MAaCHOCTH  TIpU
HCMOJIb30BAHUH NTE€YHOTO OTOIICHHUSI.

Okasvieams TIEPBYIO TOMOILNL TPH OTPABICHUU YTapHBIM
ra3om.

Xapakmepuzoeams ¢ NCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SA3bIKa XUMHUM COCTaB, (PM3NYECKHE U XMMUYECKHE
CBOWCTBA, MOJIy4YE€HHE U IMPUMEHEHHUE YrOJbHOM KHCIOTH U
e€ counell (kapOOHATOB U THIPOKApPOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTb CBONCTB COJIEW YrOJIbHOM
KHCJIOTHI OT UX COCTaBa.

IIpogooumys, Habmooams W ONUCLIBAMb XUMUYECKUN

OKCIICPUMCHT C CO6J'IIO)1€HI/I€M IIpaBuHJI TCXHUKU
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0€30I1aCHOCTH.
Pacnosznaeampb kapOOHAT-HOH.

Buinonname  pacuérel 1O XUMHUYECKHMM QopMmyrnaM H

YpaBHEHUSM  pPEaKlHii, MNPOTEKaIUX C  Yy4acTUEM

COEMHEHUH yriaepoaa

32 Ipakmuueckas [Tonyuenue, coOupanue W  pacrnosHaBanue | [lonyuams, cobupames W pacno3Hagams YTIEKUCHBIN Ta3.
paboma 5. | yrmekucioro raza. M3yuenume pactBopuMoctH | Obpawamscs ¢ 1aOOpPaTOpHBIM — OOOpyIOBaHUEM U
[Monyyenue YIJIGKHCIIOTO Tra3a B BOJAC W XapaKTEPHUCTHKA | HArPeBaTEJIbHBIMUA  NMpHOOpaMH B COOTBETCTBUU  C
VIIEKUCIOTO Ta3a | | KACIOTHBIX CBOWCTB YTOJIbHOM KHCIIOTHI. | TIPaBHJIAMHU TEXHUKH OC30ITaCHOCTH.
u3ydeHue ero cBoMcTB | KauectBennass  peaknusi Ha  KapOoHar-  u | Habarooams M onucvbléams XUMHUYECKUH HKCHEPUMEHT C

TUAPOKapOOHAT-UOHBI MOMOIIIBIO PYCCKOTO (POJTHOTO) SA3bIKA U S3bIKA XUMHH.
@opmynuposams BBHIBOJABI MO pe3ylbTaTaM IMPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuuames B TIpOIIECCE Y4YEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpymnmnax

33 YrieBoaopoibl Oprannueckas XxuMusi. YTII€BO0opoAbl. MetaH, 3TaH | Xapakmepuzoeams OCOOCHHOCTH COCTaBa M CBOWCTB

n npomnan KakKk MMpEaACIIbHBIC (HaCBIIJ_ICHHLIC)

YrJIICBOAOPOIBI. OTujeH n allCTHUIICH KakK
HCTIPCACIILHBIC (HeHaCBIH_ICHHBIe) YTrJIICBOAOPOABI.

CrtpykrypHble (OPMYIJIBI OpPraHUYECKUX BEIIECTB.

OpPraHMYECKUX COCTUHEHHM.
Pasznuuamsb ipenenpHble N HENPEAEIBHBIE YTIIEBOAOPOIBI.
Hasvisams u 3anuceiéams (HopMynbl (MOJEKYJISpPHbIE U

Ba)KHEHIITNX MpeCcTaBUTENEH

CTPYKTYpHBIE)
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l'openue yrneBogopoaos. Peakiuu neruapupoBaHust
MpEeACIIbHBIX YIIIEBOIOPOJIOB.

JdemoncTpanuu. Moaenu MoJieKya MeTaHa, 3TaHa,
STWJIEHA W aleTwieHa. B3auMozeiicTBue sTuieHa ¢

OpOMHOI1 BO/IOH U PacTBOPOM IlepMaHraHaTa Kaius

YIJIEBOJOPO/IOB.

Habniooams 3a  XOIOM XHMHYECKOTO OKCHEPUMEHTA,
OIKCHIBATH €T0 U JEJIaTh BBIBOBI HA OCHOBE HAOIIOICHH.
Quxcuposams PE3yNbTaThl AKCIEPUMEHTA C TOMOIIBIO
pycckoro (poaHOro) s3bIKa,

a TaxKXkE€ C IIOMOLIBIO

XUMUAYECKUX (POPMYI U ypaBHEHHI

34 Kucnoponconepxa- CrnupTsl.  OTWIOBBI  CIIUPT, €ro IOJNYy4YeHHUe, | Xapakmepuzoeams CIAPTHI Kak KHUCIOPOACOAEpKAILNE
1I1€ OpraHu4ecKue IpUMEHEHHEe M (U3UOJOTMUYECKOe  JIeHCTBHE. | OPraHUYECKUE COSIUHEHMUS.
COCIMHEHMS TpéXarOMHBIM CHUPT IJIMLEPHH. VYxcycHas | Kraccugpuyupoéams COUPTHL 1O YHCITY THAPOKCHIBHBIX
KHCJIOTa KaK MPEICTaBUTEIh KApOOHOBBIX KHCIIOT. IPYIII B UX MOJIEKYJaxX.
Jemoncrpanuu. OOmme xuMHYeckHe CBocTBa | Haszvieams peacTaBuTeNeil 0AHO- U TPEXATOMHBIX CIIMPTOB
KUCIOT Ha  TpuUMepe  YKCYCHOM  KHCJIOTHI. | M 3alUCBIBATh UX (OPMYJIBI.
KauecTBeHHas peakuys HA MHOIOATOMHBIE CIUPTHL | Xapakmepuzosamb KapOOHOBBIE KHCJIOTBI KaK
KHCIIOPOJCOAEPKAIUE OPTAHNYECKUE COCAUHECHHUS.
35 Kpemuuii u ero KpemHuii, ctpoeHue ero atoMa M HaxOXJAeHUE B | Xapakmepuzoeéams C UCHOIb30BAHUEM PYCCKOTO (POIHOTO)

COCIUHECHUA

npupoje. CBorictBa kpeMHus. CHIMIIHABI U CHJIaH.
Oxcun kpemuusa(IV). KpemnueBass kuciora um e€
COJIH.

Hdemoncrpanun. Komnekius «O06pa3iibl mpupoIHbIX
COCIMHEHU I Konnexuus

KPpCMHU». CTCKIIA,

KEepaMUKH, HEMCHTA U I/ISJIGJIPII;’I U3 HUX.

sA3bIKA W A3bIKA XMMHUHU CTPOCHHE ATOMOB M KPHUCTAJIOB,
(1)I/I3I/I'—ICCKI/IG n XHMHUYCCKUC CBOﬁCTBa, MOJIYy4CHHUE U
MPUMCHCHUC KPCMHMU.

Yemanasnusame MMPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKAY
CTPOCHUCM aTOMad, BHIOM XUMHYECKOMN CBsA3HU, THUIIOM

KPUCTAJIIMYECKON PEIIETKY KPEMHHUS U ero (U3MYECKUMU U
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JlaGopatopubie  onbiThl. 40. Ilpomyckanue

YIIJIEKUCIIOTO ra3a Yyepe3 pacTBOP CHIIMKATA HATPHS

XUMHUYECKUMHU CBOMCTBAMH.

Bvinonnams  pacy€rbl MO0 XUMHUYECKHMM (GopMylnaM U
YPaBHEHMSIM PEaKLUi, MIPOTEKAIOIMIUX C YIaCTUEM KPEMHUS
U €r0 COCTUHEHUN.

Xapaxmepuzoeams ¢ UCIOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKa M S3bIKA XUMHM COCTaB, (PU3NYECKUE U XUMHUYECKUE
CBOWCTBA, [10JIy4YEHHE U IIPUMEHEHUE COSIMHEHUN KPEMHUS.
Cpasnusams TUOKCUABI YIIIEPOJa U KPEMHUS.

Onucvieamy BaXKHEWIINE THUIBI IPUPOJIHBIX COEIUHEHUI

KPEMHHSI KaK OCHOBHOT'O AJIEMEHTA JINTOC(HEPHI.

36 CunukaTtHas [IpousBonacTBo crekina u uemeHta. llpoaykuus | Xapakmepuzosams CUTUKATHYIO TPOMBIIUIEHHOCTh M €€
MIPOMBIIIITIEHHOCTh CHIIMKATHOMN MIPOMBIIIIIIEHHOCTH: ONTUYECKOE | OCHOBHYIO MTPOAYKIIHIO.
BOJIOKHO, Kepamuka, dapdop, dasuac. Ontudeckoe | ¥Yemanasnusames aHaIOTUN MEKIY PA3TUIHBIMH OTPACIISIMU
BOJIOKHO. CUJIMKATHOU IMPOMBIINIJICHHOCTH
JleMoHCTpaLuM. Konnexuust MPOTYKITHH
CIJIMKATHON TMPOMBILIUICHHOCTH. BuaeopparmMeHTsI
u cnaispl «IIpon3BOACTBO CTEKIIA U LIEMEHTA
37 [Tonyuenue Hemerannel B mpupone. ®@pakimonHas meperonka | Onucvliéams HaXOXKICHHE HEMETAIIJIOB B IPUPOJIE.
HEMETAJIJIOB KHUJKOTO  BO3JyXa Kak Crmoco0d  monydeHus | Xapakmepuzosamo (GpaKIMOHHYIO TIEPETOHKY KUIKOTO

KHCI0poAa, a3oTra u aproHa. Ilomyuenue ¢ocdopa,

KpeMHUs, XJI0pa, Hoa. DJIEKTPOIU3 PaCTBOPOB.

BO31yXa KaK COBOKYITHOCTb (1)I/I3I/I‘-ICCKI/IX mponeccoB.

Apeymenmupoeéams  OTHECEHHE IPOLIECCOB  MOTYyYEHUS
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JdeMoHcTpanuu. Komnexnus «Ipuponusie

COCMHEHUS HEMeTaioB». BuaeodparmMeHTsl U

CJ'I&IZI[BI ((CDp AKIIMOHHAasA IEpEroHka KHNJIKOIro

Bo3ayxa». Bungeodparmentst u ciaiinbl «Ilomydenne

AKTHUBHBIX HEMCTAJIJIOB K OKHCIHNTCIBHO-

BOCCTAHOBHUTCIIbHBIM IIPpOLIECCaM

BOJ0OpPOAA, KHCII0poJia u raJIoreéHOB
ANEKTPOIIUTUYECKUM CIIOCOOOM»
38 [Tonyuenue [lonydyeHue CEpHOM KHUCIOTBL: CBIPbE, XUMM3M, | Xapakxmepuzosams XUMU3M, CHIPBE, allllapaTypy U Hay4dHbIE
BAKHEUILINX TEXHOJIOTMYECKasi CXE€Ma, METOJ KHIISIIEro CJosl, | IPUHLHUIIBI IPOU3BOICTBA CEPHOM KUCIIOTHI.
XUMHUYECKHUX NPUHIUIBl  TEIUIOOOMEHa, npotuBotoka U | Cpasnueéams  TPOU3BOACTBO  CEPHOM  KHUCIOTBI U
COEIMHEHU I uupkyasaauu. Oneym. IIPOU3BOJICTBO aMMHUaKa
HEMETAJIJIOB IIpousBoncTBO  amMmuaka: CBIpBE,  XHMMM3M,
TEXHOJIOTHYECKAsl CXEMa.
JdemoHcTpanmu. Mopenun arrnaparoB JUISt
MPOU3BOJACTBA CEPHOU KUCIOThI. MoAeNnb KUMISAIIETO
cios. Mogenb KOJIOHHBI CHUHTE3a  aMMHAKa.
Buneopparmentst u  chaiigel  «IIpou3BoacTBo
CepHOIl KHCIOTB». BuaeodparmeHtsl u craiiabl
«IIpouzBonctBo ammuakay. Komnekuust «Coipb€ s
IIOJIyYEHUS CEPHOM KUCIIOTBI»
39 O06o0uieHue o TeMe | YpOoK-ylpakHEeHHe c UCTOJIb30BaHUEM | [Ip06ooumsb OLEHKY COOCTBEHHBIX JOCTHKEHUH B YCBOCHUHU
«Hemerainel u ux CaMOCTOSITENIbHOM ~ pabOThl MO  BBIINOJHEHHUIO | TEMBI.
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COCOANHCHUA»

IIPOBEPOYHBIX TECTOB, 3aJaHUM U YIIPAKHECHUN

Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHM C
IJIAHUPYEMBIM PE3YJIbTATOM.

Ionyuams xXumMudeckyro HWHGOpPMALUU U3  PaA3TUYHBIX
HMCTOYHUKOB.

IIpeocmasnams uHpopManuio mo teme «Hemeramns» B
BUJIC TAOJHII, CXEM, OIMIOPHOTO KOHCIICKTa, B TOM YHCIC C

npuMmeHenuem cpencts MKT

40 Konmponvnas paboma 2 no teme «HemeTanabsl U UX COCTUHECHHS
MeTtauiabl 1 UX coequHeHusn (16 4)
41 O6mas [Tonoxxenne MeTaIOB B TEpUOAUYECKOU cucTeme | OO0bsACHAMb, YTO TAKOE METAJUIBI.
XapaKTepUCTHKA xumuueckux osnementoB JI. WM. Menneneesa, | Xapakmepuzosams XUMHUYECKHE 3JE€MEHTBI-METAJUIbI IO UX
METaJJIOB CTPOEHHE UX aTOMOB U KpPUCTAJUIOB. MeTalmnyeckas | moJIoKeHUo B nepuoandeckoi cucreme /1. 1. Menaeneena.
CBA3b U METaJUIMUECKas KpucTaumueckas pemeérka. | [IpoeHozupoeams CBONUCTBA HE3HAKOMBIX METAJJIOB 110
@u3nyecKkue CBOMCTBA METAJUIOB: JJIEKTPO- U | MOJIOXKEHUIO B  IEPUOJUYECKON CHUCTEME XUMHUYECKHX
TEIUIONPOBOJHOCTh, OTpaXKarolasi CrocoOHOCTh, | anemeHToB /1. . Menneneena.
IIaCTUYHOCTh. YEpHbIE U IBETHBIE METAILIIBI Yemanasnueams TpUUMHHO-CIIECTBEHHBIE CBSI3U  MEXKIY
CTPOCHHMEM aToMa, BUJOM XUMHUYECKOM CBSI3M U THUIIOM
KPUCTAJUIMYECKOM pEETKH Yy METaLUIOB — MPOCTHIX
BEIIIECTB U UX COCTMHEHUI
42 Xumuueckue Meramnbl KaK BOCCTAHOBUTENHU. | OObACHAMb, YTO TAKOE PAJl AKTUBHOCTU METAJIIOB.
CBOMCTBA METAJJIOB DNEeKTPOXUMHUYECKU I pan HanpsbkeHul. | [lpumensme €ro AJjid XapaKTepUCTUKH XUMUYECKUX CBOMCTB
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BzaumogeiictTBue  MeETalJIoOB C  HEMETaJlIaMH,
OKCHJIaMHU, KUCIIOTaMH, COJISIMU. AJTIOMUHOTEPMUSL.

JdemoncTpauuu. B3aumoselictBue HaTpus, JTUTHS U
KaJbliUsl € BOAOW. ['opeHune HaATpus, MarHus |
JKelle3a B KUCIIOpoze. Benplllika TEpMUTHOM CMeECH.
B3anmoneiicTBre cMeCH MOPOIIKOB CEPBI U KENE3A,
LMHKa W cepbl. B3auMmopneiicTBue aatOMHUHHS C
KHUCJIOTaMH, IIeJ0o4aMu W BOAOW. BzaumonerictBue
xKelesa U Meau ¢ XJiopoM. B3aumonelictBue meau ¢
KOHILICHTPUPOBAHHOM CEPHOM KHCIOTOW M a30THOMU
KHUCJIO0TOH (pa30aBiieHHON M KOHIIEHTPUPOBAHHOM).

Bzaumopencraue

JlaGopatopublii  ombiT. 41,

xKenesza ¢ pactBopoMm cyibdara menu(Il)

MPOCTHIX BEIIECTB-METAILIOB.

Obobwams cCUCTEMY XUMHUYECKHX CBOWCTB METAIIOB KaK
«BOCCTaHOBHTEIIbHBIC CBOMCTBAY.

Cocmaensims ~ MOJNEKYJSIPHBIC ~ ypaBHEHUS  PEaKIIHH,
XapaKTepU3YIOIIUX XUMHYECKHE CBOWCTBA METAUIOB B
OKHUCJIUTEITHhHO-BOCCTAHOBUTEIIBHBIX

CBET€ YydeHUs 00

mporeccax, a peakuud C y4acTHeM JJIEKTPOJIHTOB,
MPEJICTaBIIATh TAK)KE U B MOHHOM BUJIE.

Habniooams n onucvieams peakiud MEXAY BELIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
CaMOCTOSITENIBHO  1p08OOUNDb  OTBITHI, TMOATBEPIKIAIOIINE
XUMHUYECKHE CBOMCTBA METAIJIOB, C COONIOACHHEM MpPaBHII

TEXHUKHA 0€30MMaCHOCTH

43—A44

O61mmas
XapaKTePUCTHKA

351eMeHTOB |A-

TPYIIIBI

CrpoeHne  aTOMOB M TPOCTBIX  BEIECTB.
3aBUCUMOCTh (PU3MUECKUX M XUMHYECKHUX CBOWCTB
LIEJIOYHBIX METAJUIOB OT 3aps0B SAIAEP UX aTOMOB.
Okcuabl M TUAPOKCUABI LIENOYHBIX METAIIIOB, HX
IIOJIy4YeHHUE, CBOMCTBA M INpPUMEHEHHE. Baxuenmme
COJIM LICJIOYHBIX METAJUIOB, UX 3HAYEHUE B IPUPOJE
U KU3HHU YEJI0BEKA.

JdemoncTpauus. Okpacka MjaaMeHHd COCIMHEHUSIMU

O0vsicHAMb STUMOJIOTUIO Ha3BaHUS TPYIIIbl  «UIEJIOYHbIE
METaJUIbI».

Jasams 0OOIIYI0 XapaKTEPUCTHKY IIETOYHBIM MeTaJlIaM IO
UX TIOJIOKEHUIO B TIEPHOAMYECKOW CHUCTEME XHUMHUYECKUX
anemenToB /1. 1. Menaeneena.

Xapakmepuzoéams CTpoeHUE, (U3NUECKUE U XMMUYECKHE
CBOIiCTBA METaJNIOB B o0rero,

MICJIOYHBIX CBECTC

0COOEHHOTO U €IUHUYHOTO.
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M CJI0YHBIX MCTAJIJIOB

IIpeockaszvieams (U3NYECKHEe W XHUMHYECKHE CBOHCTBA
OKCHUJIOB U THUIPOKCHJIOB IIEIOYHBIX METAJIOB Ha OCHOBE
UX COCTaBa W CTPOCHHUS U TOATBEPXKIATb MPOTHO3BI

YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

IIposooums  pacdy€Tel MO XUMHUYECKHMM (GopMylIaM |
YpaBHEHHSIM  pEaKkIuii, TMPOTEKAIOUIMX C  YyYacTHEM
IEJIOYHBIX METAJUIOB M UX COCTUHCHUI

45—46 | Obmas CtpoeHne  aTOMOB W TPOCTBIX  BemiecTB. | OOvsacHAMb 3TUMOJIOTHIO Ha3BaHUsA y0) 7000131

xapakrepuctuka l1A-

IPYIIIBI

3aBUCHUMOCTh (PU3NYCCKUX M XUMHUYCCKHX CBOWCTB
IEJIOYHO3EMENTBHBIX METAIIOB OT 3apsJIOB sJEP MX
OKcuabl u

aTOMOB. THAPOKCHUABI

IMCJIOYHO3CMCEIIbHBIX  METAJJIOB, HUX TIOJYUYCHHUC,

CBOMCTBA M MNpHUMEHEHHE. Baxuelmue coiu

MIETOYHO3EMEIbHBIX MCTAJIOB, HX 3HAUYCHUEC B

U JXKHU3HHU YCJIOBCKaA. Kap6OHaTBI u

pupoJie
TUIPOKApOOHATHI KaJIbIIUA.

Jemoncrpaumu. Okpacka IJIaMEHH COCTUHEHUSIMH
MIEJTIOYHO3EMETBHBIX METAJJIOB. [ allieHue W3BECTH
BOJIOM.

ONbIT. 42.

JlabopaTopHbIii ITonyyenue

HM3BECTKOBOI BOJBI M ONBITHI C HEH.

«IIETIOYHO3EMENTbHBIE METAILIBI.
Jasamb o0uyt0 XapakTepuctuky metamuiaMm |lA-rpymimsl
(IeM0YHO3eMeNbHBIM MeTajulaM) MO0 HX TMOJIOKEHHUIO B
NEePUOANYECKONH  CHUCTEME  XHMHUYECKUX  DJIEMEHTOB
. . Menneneena.

Xapakmepusosams cTpoeHue, (QpHU3MUECKHE M XUMUYECKHE
CBOICTBa IIEIO0YHO3EMENbHBIX METAJIOB B CBETE OOIIEro,
0COOEHHOT0 ¥ €TUHUYHOTO.

Ilpeockazvieams (pu3nyeckue W XHUMHYECKHE CBOWCTBA
OKCHJIOB U TUJIPOKCUIOB MeTauioB ||A-rpymmbl Ha OCHOBE
UX COCTaBa U CTPOCHUS U HOOMEepHcOamsv TPOTHO3bI
YpaBHEHUSIMH COOTBETCTBYIOIIUX PEAKIIHIA.

IIposooums

pacuérbl MO XHUMHUYECKUM dopMylaM U
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YPaBHEHUSIM  pPEAKLM, DOPOTEKAIMX C  y4aCTHUEM

MCJI0YHO3CMCIIbHBIX MCTAIJIOB U UX COCZ[I/IHGHI/Iﬁ

47 XKécTtkocTb BOJBI U XKéctkocTh BOABI: BpeMeHHass U MOCTOSHHAA. | OObsACHAMb MOHATHE «KECTKOCTH BOABIY.
CIOCOOBI e CriocoOpl  ycTpaHeHMsI BpEMEHHOW KECTKOCTU. | Pasznuuams BpEMEHHYIO U IOCTOSTHHYIO XKECTKOCTh BOJIBI.
YCTpaHEHUS Crioco0bl yCTpaHeHHs TOCTOSIHHOM &KECTKOCTH. IIpeonacams ciocoObI YCTpaHEHUS KECTKOCTH BOJIBI.
Jdemoncrpanuu. Ilomyyenue xk€ctkoli  BOABI | [Ipogodums, Habnwooams W ONUCLIBAMb XUMUYECKUI
B3aMMO/JICIICTBUEM  YIJIEKHCIOTO C HW3BECTKOBOW | OKCIIEPUMEHT C  COOJIOACHHMEM  TpaBHJI  TEXHHUKH
BOAOWH.  YcTpaHeHHE  BpEMEHHOW  KECTKOCTH | 0€30MacHOCTH
KUIISTYCHUEM U J00aBJIEHHEM COJbl. Y CTpaHEHUE
MIOCTOSIHHOM ~ JKECTKOCTH  J100aBJIGHUEM  COJIBI.
VoHUTBI M IPUHIMI UX AEHCTBUS (BUACOPPArMEHT)
48 Ilpaxmuueckasn [Tonyuyenue kécTkoili BoABI  B3aumojelcTBHEeM | [lonyuams, cobupams W pacno3naeams YTIIEKUCIBIA Ta3.

paboma 6. KEcTKocTh
BOJIBI U CTIOCOOBI €€

YCTpaHEHHUS

YIJIEKUCIIOTO € WM3BECTKOBOM BOJOH. YcCTpaHEHHE

BpeMeHHOﬁ JKECTKOCTH BOABI  KHUIISSYEHHEM H

,[[06aBJ'IeHI/ICM COJHEI. yCTpaHeHI/Ie MMOCTOSITHHOM

JKECTKOCTH BOJBI JOOABIEHHEM COJIEL.

HcnbiTanue %ECTKOM BOJBI pACTBOPOM MbLIIA

Obpawamvcss ¢ nabopaTopHbIM  000pyIOBaHHEM U

HarpeBaTebHBIMH ~ TPUOOpPaMU B COOTBETCTBHH  C
NpaBUJIAMU TEXHUKHU 0€30TIaCHOCTH.

Habmiooams M onuceieams XUMUYECKHIA 3KCIIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI TIO pe3yJbTaTaM MPOBEAEHHOTO
IKCIICPUMECHTA.

Compyonuuams B Tpolecce y4eOHOro B3aMMOJCHCTBUS

npu paboTe B rpymnmnax
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49 AJIFOMUHUH U €ro CoenuHeHus aaOMUHUS B Mpupoae. XUMHUYECKUe | Xapakmepuzosams aJIIOMUHUNA 10 €ro IOJOXKEHUIO B
COETMHEHUS CBOMCTBa M HpUMeHeHue amtoMUHUA. OCOOEHHOCTH | MEPUOJUYECKOW  CHCTeME  XUMHUYECKHX  JJEMEHTOB
OKCHJIa M TUIPOKCHIA aTroMUHUS Kak amdorepHbix | [. . Menneneena.
coeauHeHuil. Baxxueiimme conu amomMuaus (Xaopun, | Onucviéams — cTpoeHHe, (U3NYECKHE U XUMHUYECKHE
cynbdar). CBOIICTBa aIFOMUHUSA, TTOATBEPK/1asi UX COOTBETCTBYIOIIUMU
JleMoHCTpaLuM. Komnnexuus MPUPOJHBIX | YPABHEHUSIMHU PEaKIUil.
coequHeHnil  amomuHua. Buneodparmentsl U | O6vacHAMb ABOWCTBEHHBIM XapaKTep XMMHUYECKUX CBOWCTB
cmaiael «OKCU aTIOMUHUS M €r0 MOAM(DHUKAIIUNY. | OKCHA U THAPOKCHIA ATFOMUHUS.
[Tonyyenne amdpoTepHOTO THAPOKCHIA AMOMUHHA U | KoHkpemusupoéams — DIEKTPOIUTUYECKOE  IMOJTyYCHHE
HCCIIEJOBAaHUE €I0 CBOMCTB METaJUIOB ONIMCAHUEM MTPOU3BO/ICTBA ATFOMUHHSL.
Ycemanasnueams  3aBUCHUMOCTH  OONacTell  MpUMEHEHUs
QTIOMUHUS U €T0 CIJIABOB OT CBOMCTB ATUX BEIIECTB.
Ilpo6ooums pacu€Tbl 1O XUMHUYECKHUM QopmyiaaM U
YpaBHEHUSM  pEeaklMii, TMpPOTEKAIIIHUX C  Yy4acTHUEM
QIFOMUHHUS U €TO0 COEIUHEHUI
50—51 | XKemneso u ero OcobenHocTu cTpoeHHs atoMa kenesa. JKenezo B | Xapakmepuzoeamsv TIONOXKEHUE Keje3a B MEPHOIUUYECKON

COCIMHCHUA

npupose. Baxueitmme pyzasl skene3a. OKcuabl U
ruapokcuabl xene3a(ll) u (II). Conm xeneza(ll) u
(ITI). OGHapyxeHHEe KAaTHOHOB Xelle3a B PacTBOpE.

3HaueHne COEIUHEHNH JKee3a.

cucreMe XuMHYeckux »sineMeHToB . . MeHaeneeBa u
OCOOCHHOCTH CTPOCHHSI aTOMA JKeJe3a.

Onucvieams HU3NUECKUE U XUMUYECKHE CBOMCTBA JKenesa,
MOATBEpXKIast  HX

COOTBCTCTBYIOIIIUMHU YpaBHCHUAMU
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JlaGopaTopHble ONBITHI. 43. [Tonyuenue
rugpokcuoB xenesa(ll) u (111). 44. KayectBeHHbIe

PCaKIIMU Ha KaTHOHBI JKCJIC3a

peaKuui.

Obvsichamb ~ HanWuWe  JBYX  TEHETHYECKHX  PSJIOB
COECMHEHUHN Kelie3a Fe?* u Fe*".

Yemanasnueams  3aBUCHMOCTH  00JACTEH  NPUMEHEHUS
JKEJIe3a U €ro CIJIABOB OT CBOMCTB DTHX BCILIECTB.
IIposodums  pacdy€Tel MO XUMHUYECKHM (GopMylIaM |
YpaBHEHUSM PEaKIIHii, MPOTEKAIOIINX C YYacTUEM >Kere3a U
€r0 COeIMHEHUI.

Habnwoams n onucvleams peakuud MEXy BEUIECTBAMHU C

MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

52

Ilpaxmuueckas
paboma 7.

Pemenne
JKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe

«MeTtaiibl»

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 Ha
pacCnio3dHaBaHUC MW TOJYYCHHUC MCETAJLJIOB U HX

COE€IUHEHUN

DKCIIEpUMEHTANIBHO UCCIe008amb CBOWCTBA METAIIJIOB U MX
COEIMHEHUH, pelIaTh YKCIePUMEHTaIbHbIE 3a7]aul 0 TeMe
«MeTab.

Pabomams ¢ nabopaTtopHbIM  00OOpylOBaHHUEM U
HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habnooams cBOWCTBA METAILIOB M UX COEIUHEHUH.
Onucvieamb XUMHYECKUWA DKCIEPUMEHT C TOMOIIBIO
PYyCCKOro (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO PE3yJbTaTaM MPOBEAEHHOTO

IKCIIEPUMEHTA.
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Onpeoensmo (Mcxonst u3 y4eOHOU 3a71auu) HEOOXOIUMOCTh

HCIIOJBb30BaHUA H3.6JIIOI[€HI/ISI HJIN SKCIICPUMCHTA

53 Kopposust metamuioB u | Koppo3sus razoBas (Xumudeckas) u ObvscHAmMb TIOHITHE KKOPPO3US.
CTOCOOBI 3aIUTHI OT | AIEKTPOXUMHYECKAsl. 3alIiTa METANIOB OT Pasnuuams  XUMUYECKYI0 W DJICKTPOXUMHUYECKYIO
Heé KOPPO3HH. KOPPO3HIO.
JleMoHCTpannu. Konmnexkuus «Xumuueckue | Unnocmpuposams  TpUMEpaMH  TOHATHS  «KOPPO3US,
WUCTOYHUKH  TOKa». Pe3ymbTaThl  JUIMTEIBHOTO | «XHMHYECKAst KOPPO3HS», «IIEKTPOXUMUIECKAS KOPPOIHD».
HKCIEPUMEHTa IO W3YYEHHIO KOPPO3UH CTAIBHBIX | Xapakmepu3o6ams  CIOCOOBI  3alllUTBI  METAIOB  OT
U3JIeNIUH B 3aBUCUMOCTH OT YCJIOBHH ITPOLIECCOB KOppO3HUHU
54—55 | Meramnsl B ipupose. | Merayuiel B npupone. [lonsarue o meramnyprud. | Knaccuguyupoéams — GOpMbl  MPUPOJIHBIX — COETUHEHHUN
[TonsiTue o Uépnas 51 IIBETHAs METAJUTyPTHs. | METAJIOB.
METaJUTYPTHH [Mupomerammyprus, THIIPOMETAIUTYPTHS, | Xapakmepu3z06ams OOIUE CIIOCOOBI OTYYCHUS METAJUIOB!
AJIEKTPOMETAIUTYPI UL JloMeHHbI# Ipoliecc. | MUpo-, TUAPO- U ANEKTPOMETATUTYPIHIO.
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[TepepaboTka CTallb.  DIJIEKTPOJIH3

gyryHa B
pacIuIaBoB.

JemMoucTpamun. BoccTtaHoBlieHHE MeIU M3 OKCHA
menu(ll) Bogopomom. BunmeodparMeHTsI U ClIaid bl

«IIpounsBoncTBo cTaam».

YyryHa u
Buneodparments! u cnaiinel «3aenus u3 yyryHa u

CTaIny. BuneodparmeHnThl u CIIaii bl

«HpOI/IBBOI[CTBO AJIFOMHMHUA»

Konkpemusupoéams ~ criocoObl  MOJY4YEHUS]  METAJLIOB
[IpUMEpaMU W YpPAaBHEHUSMU pEaKLUUld C COCTaBJICHUEM
3JIEKTPOHHOI0 OanaHca.
Onucviéamb JTOMEHHBIM IpOLECC M 3JIEKTPOIUTUYECKOE
NOJy4EHUE METAJLIOB.

Paznuuams yépHble U BETHBIE METAJUIBI, YYTYH U CTaJIb

56 O060061eHre 3HaHu’ VYpok-ynpaxHeHHe ¢ UCIIOJIb30BaHUE I1Ipo6oOdumsb OLEHKY COOCTBEHHBIX JOCTIKEHHH B YCBOCHUHU
o TeMe «MeTaJibl» | CaMOCTOSITETIbHON paObOTHI IO BHIITOJITHEHHIO TEMBI.
IIPOBEPOYHBIX TECTOB, 33JaHUHN U yIIPaKHEHUI Koppexmuposamb cBOM 3HaHHA B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yJIbTaTOM.
Ilonyuams XuMu4ecKyr0o HWHGOpPMALUU U3 Pa3IUYHbBIX
HCTOYHHKOB.
IIpeocmasnams uHopMaIuio 1o reme «MeTamisl» B BHJIE
TaOJUI], CXEeM, OIOPHOIO KOHCIEKTa, B TOM YHCIE C
npuMeHenneM cpeacts KT
57 Konmponvnasa pabom 3 no reme «MeTtamibh»
XuMmus v oOKpyxkammas cpeaa (2 4)
58 Xumunueckuit coctaB | Ctpoenne 3emiu: gapo, MaHTHUS, 3e€MHas Kopa, | Mumespuposams cBeleHHus 1o (uznyeckoil reorpaduu B

IJTAHETHI 3eMIIA

mutocdepa, ruapochepa, armochepa. XUMUUECKHUHA

3HAHUSA 0 XUMHUYECKOM OpraHu3anuviu MJIaHCThI.
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cocraB 3emid. ['opHble noponabl. Munepaisl. Pynpl.
[Tone3Hblie uckonaeMeie.

JemoncTpauuu. Buaecodparmentsl u  craiabl
«Ctpoenue 3emiau W €€ XUMUYECKHUUA COCTaBy.
Komnekuust  MuMHepaJloB M TOPHBIX  IOPOZ.
Komnekuus «Pyapl MmeTaminosy.

JlaGopaTopHblii onbIT. 45. M3ydeHnue rpaHuta

Xapakmepuzoeams XUMHUYECKHH COCTaB T'€OJOTMYCCKHX
000J104eK 3eMIIu.

Pasznuwamo MHHEPAJIbI 1 TOPHBIC ITOPOABI

59 Oxpana okpyxarouiei
cpenbl OT
XUMHYECKOTO

3arpsA3HCHUA

Hctounuku XUMHNYCCKOI'O 3arpA3HCHUA

OKpy»Karomen cpezbl. [100anbHbIe IKOJOTUYECKHE
IPOOIJIEMBI: HapylIeHne OMOTCOXMMHYCCKHUX
KPYTOBOPOTOB XMMHUYECKUX 3JIEMEHTOB, MOTEIIICHUE
KJIUMATa, KAUCIOTHBIE NOXKIU U J1p. O30HOBBIE JBIPHI.
obnactu

MexnyHapogHOe  COTPYIHHYECTBO B

OXpaHbl OKPYXKAKOWIEH Cpeabl OT XUMHUYECKOTO

3arpsA3HCHUA. «3enéHas XUMH».

Jemoncrpanuu. BuaeopparmMeHTsl U craisl
«['nobanpHbIe JKOJIOTHYECKHE poOIeMbI
4eJI0BEYECTBA»

Xapaxmepuso@amb HCTOYHHUKHN XHUMHUUYCCKOI'O 3arpsA3HCHUA

OKPYXAaIOIIEH CPEIbI.

Onucvieamv  TII00ATBHBIE  DKOJOTUYECKUE  MPOOJIEMBI,
CBSI3aHHBIE C XUMUYECKUM 3arpsi3HEHUEM.
IIpeonacamo IyTH MHHHUMHA3aIuNd BO3JICUCTBUS

XUMHUYECKOI0 3arpsiI3HEHHS Ha OKPYXKAIOUIYIO Cpeay.
IIpuooums puMepsl MEXTyHAPOIHOTO COTPYIHUYECTBA B
0o0nacTy OXpaHbl OKpYKAIOLIEH Cpeasl OT XHUMHYECKOTO

3arpsA3HCHUA

O000meHne 3HAHUM 110 XUMMH 32 KyPC OCHOBHOM IIKOJIBI.

IMoaroroBKa K 0CHOBHOMY rocyIapcTBeHHOMY 3K3ameny (OI'D) (7 u)
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60 BemecTtBa CrpoeHne aToMa XHMHYECKOTO JJieMeHTa B | [Ipeocmasnams wHpopMamuio mo teme «llepuoamueckuii
COOTBETCTBMM C MOJIOKEHHUEM 3TOr0 3JIEMEHTa B | 3aKOH W nepuoauyeckas cucrema /. M. MenneneeBa B
MEePUOINYECKOIN CUCTEME. CBETEC TEOPUH CTPOCHHsSI aTOMa» B BHUIE TaOJIMI], CXEM,
CtpoeHune  BellecTBa: XUMHUYECKas CBS3b M | OIIOPHOIO KOHCIIEKTA, B TOM YKCJIE C IPUMEHEHUEM CPEJICTB
KpUCTaJIIIMYecKue peléTku. 3aBucuMocTb cBoicTB | MKT.
00pa3oBaHHBIX DJJIEMEHTAMH TMPOCTBIX BEIIECTB | BbinoiHsamb TECTOBBIC 3aIaHUS 110 TEME.
(MEeTaJIOB, HEMETAJUIOB, OJIATOPOJHBIX Ta30B) OT | Ilpedcmasnsamb MHGOPMAIUIO 110 TeMe «BHIbI XMMUYECKON
MOJIOKEHUS SJIEMEHTOB B MEPUOJIMYECKON CUCTEME. | CBSI3M W THUIBI KPUCTAUIMYECKUX peIEéToK. B3anmocBs3b
Knaccudukanus HEOPTraHUYECKUX BEIIIECTB. | CTPOCHUS M CBOMCTB BEIIECTB» B BHJIE TaOJIMI], CXEM,
[IpeacraBuTen pa3HBIX KJIACCOB HEOPTraHUYECKUX | OMOPHOTO KOHCIIEKTA, B TOM YHCIIE C TPUMEHEHUEM CPEJICTB
BEIIIECTB HUKT

61 Xumuyeckue peakuuu | [Ipu3Haku W ycjnoBHsl TpPOTEKaHUS XUMHUYECKUX | [Ipedcmaenams wHbpopmainmio mo Teme «Knaccudukanus

peakuuii. THUMOJOrMST XUMHUYECKHUX pPEaKIUil 10
pa3IM4YHBIM  OCHOBAaHUSM. Peakuuu  HWOHHOIO
oOMeHa. OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC
peakuuu

XUMHYECKUX PEaKIHH IO pa3IMYHbIM IPU3HAKAM» B BHJIE
TaOIMI, CXEeM, ONOPHOrO KOHCIEKTa, B TOM YHUCIE C
npumeHenneM cpencts UKT.

Buvinonnamo TecTOBBIE 3aJaHUS 110 TEME.
Xapaxmepuzoeamv OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE
peakIyu, OKUCIUTENIb U BOCCTAHOBUTEb.

Omauuams OKACIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUU OT
peakiuii oOMeHa.

OKHCIIUTENBHO-

3anucvieamo ypaBHEHUs




69

BOCCTAaHOBUTCIIbHBIX peaKnHﬁ C IIOMOIIBIO METOJa

AJIEKTPOHHOTO OaslaHca

62—63 | OcHOBEI XUMHUYeCKUe CBOMCTBA MPOCTHIX BelIeCTB. | Xapakmepuzosams 0011MEe, OCOOCHHBIC U WHIUBUAYyaIbHBIE
HEOPraHUYECKOU XapakTepHble XAMHUYECKHE CBOMCTBA | CBOMCTBAa KHCJIOT, OCHOBAaHMH W COJICH B CBETE TEOPHUU
XAMHH COJICO0PA3YIOINX OKCHJIOB, THIPOKCHUJIOB | AJICKTPOIMTUYECKON TUCCOIIUAITIH.
(OCHOBaHMI, KHUCIOPOACOACPKAIMUX KHUCIOT U | ApeymeHmuposams BO3MOKHOCTh IPOTEKAHUS XUMUICCKIX
aM(OTEPHBIX THAPOKCUJIOB), COJICH peaxiuii B pacTBOpax MEKTPOIUTAX UCXO/S U3 YCIOBUH.
Knaccuguyuposams Heopranndeckue BEIIECTBa M0 COCTaBy
M CBOMCTBaM.
Ilpusodums  TpuUMEpHl  TPEACTABHTENCH  KOHKPETHBIX
KJIACCOB U TPYIII HEOPTraHUYECKHUX BEIIECTB
64 [ToBTOpeHue u TectupoBanue, pelmieHue 3adad M BBIIOJHEHUE | Boinonuams TECThl U YOPAXKHEHUS, pewams 3aJaddl 1O
000011IeHNE 110 TEME. | YIPaXXHEHUI 110 TeMe teMe. [Ipoeodumsb OLEHKY COOCTBEHHBIX AOCTH)KEHHUH B
IMoaroroska k YCBOGHHH TeMbl. Koppexmupoeéamb CBOW 3HAaHUS B
KOHTPOJBHOU paboTe COOTBETCTBUHU C MJIAHUPYEMBIM PE3yIbTaTOM
65 Ipomexcymounass ammecmayusi( 10 KypCcy OCHOBHOM IIKOJIbI)
66 AHann3 BBIMOJHEHUS TPOMEKYTOUHOU arTecTanuu. [lonBeaenrne uToros roga
67—68 | Pe3epBHOE Bpemsi
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YueOHO-MeTOAMYECKOE O0ecIeUeHne

YMK «Xumus. 9 kaace»
1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).
2. Metonuueckoe nocobue. 9 knacc (aBropsl O. C. ['abpuensn, U. I'. OctpoymMoB,
C. A. Cnankos).
3. Ilporpamma kypca xumMuu mIa1 8—9 KiaccoB 00Imeo0pa3oBaTeIbHBIX
yupexaenuit (aBropst O. C. I'abpuensin, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas tetpanb. 9 kiacc (aBtopsl O. C. N'abpuenss, C. A. Cnankos).
5. Terpanb 1151 1a0OPATOPHBIX OIMBITOB M MPAKTHUYECKUX padboT. 9 Kiacc (aBTOPHI
O. C. I'abpuensn, U. B. AkcéHona).
6. Xumus B TecTax, 3aayax u ynpaxnenusax. 9 knacc (aBropsl O.C. ['abpuernsin,
H. B. Tpury6uax).

7. DnekTpoHHas (hopma yueOHUKA.

Nudopmanuonnbie cpeacrsa
HNHTepHeT-pecypchbl HA PyCCKOM si3bIKe

1. http://www.alhimik.ru. TlpeacraBiaeHbl —cleayrolke pyOpPHKH: COBETHI
aOUTYpPUEHTY, YUUTENIO XUMHUHU, CIPABOYHUK (OU€Hb OO0JbIIas MoaA00pKa TaOIuIl U
CIIPABOYHBIX MAaTE€pUAIOB), BecEliasg XUMHsS, HOBOCTH, OJIMMIMA/AbI, KyHCTKaMepa
(MHOTO MHTEPECHBIX UCTOPUYECKUX CBEJICHHUI).

2. http://www.hij.ru. Xypaan «XuMmMus ¥ KU3HB» TOHATHO U 3aHUMATEIILHO
paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO IPOUCXOAUT B HAYKE U MHUPE, B KOTOPOM
MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. DnextponHsiit xypHaT «XUMUKH U

XUMUs», B KOTOPOM MPCACTABJICHBI OIIBITBI IO XWMMHUHU W 3dHUMATCIIbHAA


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
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UHpOpMaIIKs, TO3BOJSIONINE YBJICYh YYCHHKOB SKCICPUMEHTAIBLHONW 4YacThIO
npeaMera.

4. http://c-books.narod.ru. BceBo3moskHas murepaTypa 1o XuMHUH.

5. http://www.prosv.ru/. TTocoOust 1ysi ydaniuxcs, B TOM YHUCIE JJIs MOATOTOBKH
k utoroBoi arrecrammu (OI'D u EI'D), merogumveckne mocoOust sl yduTeleH,
HAYYHO-TIONYJISIPHAS JIUTEpaTypa Mo XUMHUH.

6. http://1september.ru/. )Xypran npeaHazHadeH HE TOJBKO I yduTenei. B HéM
MPEACTAaBICHO OOJBIIOE KOJUYECTBO pPabdOT yYUYEHHKOB, B TOM 4YHUCIE
UCCIICIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBINA MOPTAT
CO CCBUIKaMH Ha 00pa30oBaTeIbHbIC CAUTHI IO XUMHUHU.

8.  www.periodictable.ru. COopHuk cTareli 0 XHMMHYECKHX 3JCMEHTaX,

WJUTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.

O0BbeKTBI YUeOHBIX IKCKYPCHHI

1. My3eu: MUHEpanorun4eckue, KpaeBeueckue, Xy 105KeCTBEHHbBIE,
[TonuTexHnYeCKui.

2. JJabopaTopuu: y4eOHBIX 3aBEeICHUH, arpOXUMIa00paTOPUH, SKOJIOTHIECKHE,
CaHUTAPHO-AIUAEMHUOJIOTHYECKHE.

3. AnTeku.

4. IIpon3BOJACTBEHHBIE OOBEKTHI: XUMUYECKHE 3aBO/IbI, BOJJOOYNUCTHBIE

COOPY’KCHHUA U JPYTUC MCCTHBIC IIPONU3BOJICTBA.

MarepunajbHO-TeXHMYECKOE 00ecTieYeHne KAOUHeTa XUMUH
HarypajbHble 00beKTbI
HatypanbHble 00bEKTHI, HCIIOJIb3yeMble B 9 Kiiaccax mpu 0Oy4eHUH XUMHH,
BKJIIOYAIOT B c€0s KOJUIEKIIMM MUHEPAJIOB M TOPHBIX MOPOJ, METAJJIOB U CILIABOB,
OKCHUJIOB, KHCJIOT, OCHOBAaHUM, COJIEH, B TOM YHUCJIE€ MUHEPaAIbHBIX yIOOpEHUM, a

TaKXC 06pa3u51 OpraHM4Y€CKHMX BCIICCTB KW MATCpHUAIOB, MNPCAYCMOTPCHHLBIX


http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

72

®I'OC. Komiekuuu HUCMIOIb3YIOT TOJBKO [JIi O3HAKOMIICHHS Yy4alluxcsl C
BHEIIHHUM BUIAOM M (PU3NYECKUMHU CBONCTBAMH DPA3IUYHBIX BEIIECTB U
MaTepHuaoB.
XuMHYecKre peakTUBbI M MAaTePUAIbI

OOparienne coO MHOTHMH BEIIECTBAMH TpPeOyeT CTPOTOro COOIIOICHUS
paBuil TEXHUKU O€30MaCHOCTH, OCOOCHHO MPU BBHIMOJIHEHUU OMNBITOB CAMHMHU
YUYEHUKAMH.
Xumuyeckasi JJa0opaTopHasi OCYJa, ANNapaTbl 1 NPUOOPHI

XuMuyeckasi 1MocyJa MOApA3JEseTcs] Ha JIB€ TPYIIbI: Uil BbIIOJIHEHUS
OTIBITOB YUAITUMHUCS | JJIsI IEMOHCTPAIIMOHHBIX OTIBITOB.

Hcnonp3yemple Ha ypokax XMMHH B 9 Kiaccax mpuOOpbl, amnmapaTsl
Y YCTAHOBKU KJIacCU(PMIMPYIOT Ha OCHOBE MPOTEKAIOIIMX B HUX (PU3MUECKHX
Y XUMUYECKUX TMPOIECCOB MEXKAY BEIIECTBAMH, HAXOAAIIUMHUCS B Pa3HBIX
arperaTHbIX COCTOSTHUSIX.

1) ITpubopk! s pabOThI C Ta3aMu — TMOJY4YCHHUE, COOMpAHUE, OYHCTKA, CYIIKa,
NOTJIOUICHHE Ta30B; PEaKIUHU MEXIy MOTOKAaMHU Ta30B; PEaKIUU MEXIy razaMu
B DJIEKTPUYECKOM pa3psijie; peakuy MKy ra3aMu Ipy MOBBIIIEHHOM JIaBJICHUMU.
2) AnmapaTbl U PUOOPHI IS OMBITOB C YKUJIKAMHU U TBEPIBIMU BEUICCTBAMU —
NeperoHka, (uiIbTpoBaHME, KPUCTAJUIM3ALMS;, TPOBEACHUE PEAKIUN MEeXIy
TBEPABIM BEIIECTBOM M JKUIKOCTBIO, JKUIKOCTBIO M JKUIKOCTBIO, TBEPIBIMU
BEILECTBAMH.

BHe aT0i1 K1accudukany HaxoAuTcs yueOHas anmnaparypa, npeHa3HaueHHas
JUIS  W3YYCHHs] TEOPETUYECKHUX BOMPOCOB XWUMHUHU. WIUTIOCTpAIlMM  3aKOHA
COXpPaHEHHUsI MacChl BEIIECTB, AEMOHCTPALUU 3JIEKTPOIPOBOJHOCTH PAaCTBOPOB U
JBUKEHHUS MOHOB B DJJIEKTPUYECKOM TIOJIE, H3YYEHHMS] CKOPOCTH XHUMHUYECKOU
peaklMy, TMOCJIEeI0BAaTEIbHOCTH BBITECHEHUS TaJlOTEHOB U3 PAacTBOPOB HX
COCIMHEHUM.

BcnoMorarenbHylo  posib  UTpalOT W3MEPUTENIbHBIE U HarpeBaTelbHbIE

HpI/I60pBI, Pa3INYHbIC HpI/ICHOCO6JICHI/I$[ JJIA BBIIIOJTHEHUA OIIBITOB.
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Mopnesnm

OObekTaMu MOJICIMPOBAHMUS B XUMHUM SIBJISIIOTCSI  QTOMBI, MOJIEKYJIbI,
KpUCTAJUTbI, 3aBOJCKHE amnmapaTbl, a TaKXe MPOUCXOMSAIIUME IPOLECCHI.
B npenoiaBaHuy XMMHH UCIIONB3YIOT MOAENHN KPUCTALINYECKUX PEUIETOK anmasa,
rpaduTa, cepsl, pochopa, okcuna yraepona(lV), nona, xenesza, Meau, Marausl.
IleyaTHble yueOHBIE TOCOOUST

B mpomecce o0oOyyeHHs XUMHUHM  UCHOJB3YIOT  CIEAYIOIIUE  TaOIMUIIBI
MOCTOAHHOTO  3KcnoHupoBaHusA:  «llepuoamyeckas cucremMa  XUMHYECKHX
anemenToB [I. V1. MenneneeBay, «Tabmuiia pacTBOPUMOCTH KUCJIOT, OCHOBAHHUM U
COJIEN», «DIIEKTPOXUMHUYECKNN PSJI HAIIPSHKEHUM METAJUIOBY U JP.

st opraHu3aii  CaMOCTOSITENIbHOW pabOThl HA YpOKax HCIOJIBb3YIOT
pa3HoOOpa3Hble MUIAKTUYECKHE MaTepualibl: OTHEIbHbIE pado4HMe JIUCTHI —
WHCTPYKIIMHM, KAPTOUKU C 3aJaHUSIMH PAa3HON CTENEHU TPYIHOCTU ISl U3Y4YCHUS

HOBOI'O MaTc¢puajia, CaMOIIPOBCPKHU U KOHTPOJIA.

JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHHs

K skpaHHO-3BYKOBBIM Cpe/ICTBaM OOyYEHHUsI OTHOCAT TaKue MOCOOUs, KOTOPbhIE
MOTYT OBITh BOCHPHUHSTHI C TMOMOIIBIO 3pEHUS] U CliyXa. OTO BHUACOPUIBMBI,
BUIeOPArMEeHTHI U JIp
Texunueckue cpeacrsa ooyuenus (TCO)

HenpepbiBHAasT TOPOJOJDKUTEIBHOCTh JEMOHCTpAIlMM  BHACOMATEPHATIOB C

WCIIOJIb30BaHUEM MYJIBTUMEAUNHOTO MTPOEKTOPA HE JOJIKHA MPEBBIIIATH 25 MUH.

O6opynoBanne kaOuMHeTa XMMHUH

KaGuneT xumun 000py10BaH crieluaIbHbIM JEMOHCTPALUOHHBIM CTOJIOM.

B kabunHere XuMuM ydyeHHUUYECKHE JlabopaTopHble cTojbl. KaOuner xumuum
00Opy/I0BaH BBITSKHBIM IIKA(QOM, PACIIONOKEHHBIH y HapyXHOW CTEHBI BO3JIE
crona yuurtens. Jlns mpoBeneHus 1a00paTOPHBIX OMNBITOB HMCHOJIb3YHOT TOJIBKO

MUHU-CITHPTOBKH.
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Kabuner xuMun ocHaIéH BOAJOCHA0KEHUEM U KaHaJIU3aI[eH.

B xabuHeTe XMMHM €CTh anTeuka, B KOTOPYIO BXOJSIT:

. KryT KpoBOOCTaHaBIMBAIOIUI, pE3UHOBBIA — 1 1IT.

. Ily3bIpb 115 1baa — 1 wt. (runorepMudeckuii naker — 1 mr.).
. BUHT crepunbHBIA, Upokuil 7 X 14 cM — 2 mT.

. BuHT cTepuibHbIlA 3 X 5 cM — 2 MIT.

. buHT HectepuIbHBIA — 1 WIT.

. Canderku crepuiibHbie — 2 yII.

. Bara crepunbHas — | mauka.

. Jlerikommacteipp mupuHOM 2 cM — | karymka, 5 cM — 1 KaTymka.

9.

bakTepuiaHbii 1eMKOIIACTHIPh pa3HbIX pazMepoB — 20 MIT.

10. CriupToBoii pactBop uoaa 5 %-uprit — 1 ¢uiakoH.

11. Boanslii pacTBOp aMMHaKa (HAIIATBIPHBINA CIUPT) B amiryjiaax — 1 yii.

12. PacTBOp nepokcuaa Bogopoaa 3 %-ueiit — 1 ym.

13. [lepmaHranar Kanusi KpUCTAJUIMYECKUM — 1 yI.

14. Ananbrus 0,5 r B Tabnmerkax — 1 yiI.

15. Hacrolika Banepuanbl — 1 ymi.

16. Hoxxanuer — 1 1r.



