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IHosicHuTeIbHAS 3aNIMCKA

Pabouass mporpamma Kypca XWMHH JUIsl OCHOBHOW IIKOJIBI pa3paboTaHa B
cooTBeTCTBUM ¢ DeepaabHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
obmiero oopazoBaHus. B Hell Takke yUUTHIBAIOTCS OCHOBHBIC WJICH W TIOJIOKEHUS
[TporpaMmebl pa3Buths U (GOPMHPOBAHUS YHUBEPCAIBHBIX YUCOHBIX ACHUCTBHMA IS
OCHOBHOTO 00111eT0 00pa30BaHUs.

B COOTBETCTBHM C ATUMH JOKYMEHTaMHU OOYYaroIIHecs JOJDKHBI OBIIAICTh
npuéMamMu, CBS3aHHBIMH C OMpEJCICHUEM IOHATHUH: OTpaHUYUBATh WX,
ONMCHIBATh, XapaKTEPU30BaTh W CpaBHMBATh. Tak Kak XWUMHSI — Hayka
HKCIIEpUMEHTaJIbHAs, 00yJaronIuecs JOJKHBI OBJIaIeTh TAKUMHU MTO3HABATEIbHBIMU
y49eOHBIMHU JICUCTBHUAMH, KaK SKCIEPUMEHT, HAOMIOACHUE, U3MEPCHUE, OIMCAHUE,
MOJICIMPOBAHUE, TUTIOTE3a, BRIBOJI. B mpoliecce u3ydeHus: Kypca y 00y4aromuxcs
MPOJOIDKAIOT  (OPMHUPOBATHCA ~ YMEHHSI  CTaBUTh  BOMPOCHI,  OOBSCHATDH,
KJ1acCU(UIMPOBATh, CPAaBHUBATH, OMPELISITh HCTOYHUKU WH(POPMAITUH, TTOTYIaTh
U aHaJU3UPOBAThH €€, TOTOBUTH MH(GOPMAIIMOHHBIN MPOJYKT, MPE3EHTOBATh €ro U
BecTH auckyccuto. CieoBareabHO, IeATeIbHOCTHBINA TOAXO0 B U3yUYEHUN XUMUHU
CIIOCOOCTBYIOT JIOCTHUKEHHUIO JIMYHOCTHBIX, MPEIMETHBIX M METalpeIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

B ocHOBY Kypca MOJIOKEHBI CIEAYIONINE HAEH:

® MaTepuaIbHOE EUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHHUI MPUPOIBI;

® BelIylass poJib TEOPETHUECKUMX 3HAHWUM i1 OOBACHEHHS W
MPOTHO3WPOBAHUS XWMHUYCCKUX SIBJICHWHA, OICHKH WX TPAKTHYCCKOU
3HAYNMOCTH;

® B3aUMOCBSI3b KAUECTBEHHOW W KOJWYECTBEHHON CTOPOH XMMHUYECKHUX
00BEKTOB MaTePUATBHOTO MHPA;

® pPa3BHUTHEC XMMHYECCKOW HAYKHW M MPOU3BOJICTBO XHUMHUYCCKHX BEIICCTB U
MaTepHaJIOB /I YIOBJICTBOPECHUS HACYIIIHBIX MOTPEOHOCTEH YeIOBEKa U
0O0IIeCTBa, PEIICHUs TI100aTBHBIX TPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.
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OTH UAEW pPeaIu3ylTCs B Kypc€ XHMHUM OCHOBHOM IIKOJbI IYTEM
JOCTHKEHHS CIIETYIOIINX LeJIei:

* Dopmuposeanue y ydallluxcd XHUMHUYECKOM KApTUHBI MHpa, Kak
OPraHMYECKOM YacCTH €ro 1EeJIOCTHOW €CTECTBEHHO-HAYYHOU KapTUHBI.

* Pazeumue mO3HABATEBLHBIX UHTEPECOB, UHTEIUICKTYAJbHBIX U TBOPUYECKHUX
CITOCOOHOCTEM ydYaluxcsi B IPOIeCCe M3YYCHUS MMM XHMHUYECKON HayKu U eé
BKJIaJla B COBPEMCHHBIH HAy4YHO-TEXHUYECKUH Tmporpecc; GHopMHpOBaHUE
BOKHEUIITUX JIOTUYECKUX OIEpanuii MBIIUICHUS (aHajau3, CHUHTE3, 0000IIeHue,
KOHKpETHU3aIusl, CpaBHEHUE U JIp.) B MPOIIECCE MO3HAHUS CUCTEMbI Ba)KHEHMIIIMX
MOHSTUN, 3aKOHOB M TEOPUHM O COCTABE, CTPOCHUH W CBOWCTBAX XUMHYECKHX
BEIIICCTB.

* Bocnumanue yoexx1EHHOCTH B TOM, YTO MPUMEHEHUE TTOTYUYSHHBIX 3HAHUM
U YMEHUU N0 XUMHH SIBISICTCS OOBEKTHUBHON HEOOXOAMMOCTBIO I O€30MacHOM
paboTHI ¢ BEIIECTBAMH M MaTepHajiaMHy B ObITY U Ha MPOU3BOCTBE.

s IIpoekmuposanue u peanu3ayusa BHITYCKHUKAMH OCHOBHOHM IIIKOJIBI
JUYHON 00pa3oBaTeIbHOM TpPaeKTOpUU: BBIOOp Mpoduis OOydyeHHS B cTaplieh
IITKOJIE WM PO ECCHOHATFHOTO 00pa30BaTEIbHOTO YUPEKICHUS.

* QsadeHue Kuw4yeebiMu KoMHemeHuuamu: Y4eOHO-TI03HABATEIbHBIMU,

I/IH(I)OpMaI_[HOHHI)IMI/I, HCHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATHUBHBIMHU.

MeToauveckue 0COOCHHOCTH Kypca

[Ipennaraemelii Kypc OTJIMYAETCS OT APYTMX KypCOB XMMHUU I OCHOBHOM
IIKOJIbI, BKIIOUEHHBIX B DenepalibHbIi nepeueHb y4eOHUKOB, HATMYMEM BaKHbBIX
METOJMYECKUX 0COOCHHOCTEH.

1. Bo3moosicnocms 6onee pannezo uzyueHus XUMUU 6 OCHOBHOU WIKOJle
nOCPEeOCmE0M 66€0€HUA NPONEDEEMUUECKO20 Kypca 6 7-0m Kaacce.

BBenenue 3Toro npornenaeBTHIeCKOro Kypea rmo3BOJIuT:

® YMEHBIIUTh HHTEHCUBHOCTh MPOXOXKIEHHUS Y4YeOHOro marepuana Kypca

XMMHHU OCHOBHOM IIKOJIBI IO OTHOIICHHUIO K y‘-Ie6HOMy BpPCMCHHU,



® J100UThCS BO3MOXKHOCTH 00Jiee BHUMATENIbHO U3y4aTh MaTepuaj Kypca, Tak
KaK €CTh BpeMsl JJi1 OTPaOOTKU U KOPPEKIIUU 3HAHUM YUAIIUXCS;

e (popmMHupoBaTH YCTOMUYMBLII MO3HABATEIBHBIA HHTEPEC K IPEIMETY;

e 5(pdeKTUBHO pa3BUBaTh HE TOJIBKO TMPEIMETHBIE, HO U MeETalpeIMETHbIE
3HAHUS, YMEHHS U HABBIKH, a TAK)KE JMYHOCTHBIE KaYeCTBa YUalIUXCS;

® UHTETPUPOBATh XUMHUIO B CHUCTEMY €CTECTBEHHO-HAy4YHBIX 3HAHUMU IS
dbopMHUpOBaHUS XUMHUYECKONM KapTHHBI MHpa KaK COCTaBHOM 4YacTH
€CTECTBEHHO-HAYYHOW KapTUHBI.

2. Cooepocanue u Memoovl U3yUeHU NPeOdlazaemozo Kypca Xumuu 0.
OCHOBHOIL WIKOJIbL OMEeYaom CmpyKmypHO-0eameabHoCmHomy nooxody. OHu
pa3paboTaHbl B COOTBETCTBUU C TEOPUEH MOITAMMHOTO (POPMUPOBAHUS YMCTBEHHBIX
JIEVCTBHM, NMPENI0KEHHON OTeueCTBEHHbIM rcuxosioroM [I. f. ["anmbnepunsiM, B
KOTOPOM BBIIEIISIETCS HECKOJIBKO 3TAIOB.

Oman co30anusi OpuUeHmMuUpPOBOYHOL OCHOB8bI Npedcmosueli OessmelbHOCmu
(O0/]). Yaamuecs noxy4daroT HHGOPMAIIUIO O 1EJIH MPEICTOAIIECH eITeIbHOCTH U
e€¢ MpeaMeTe, Y3HAIOT, KaK M B KaKOM MOCIEAOBATEIbHOCTA OHH JOJIKHBI
BBITIOJTHSATh OPUEHTALIMOHHBIC, UCTIOJTHUTEIHLCKUE U KOHTPOJIbHBIC IEUCTBUS.

Bce aumaktudeckue eMHUIBI Y9€OHBIX KHUT IS /-9 KJIacCOB HAUMHAIOTCS C
IIOCTAaHOBKM 0Opa3oBaTeNbHOM MpoOJieMbl, KOTOpas pelaercs B Mpolecce
u3ydyeHus naparpaga Ha OCHOBE MMEHHO JESTEIbHOCTHOIO MOAXO0AA.

B 9 kmacce npu u3ydeHun xumuu 31eMeHTOB B kauectBe OO/l BbicTymaer
OOLIMH TUTaH XapaKTEPUCTUKU METAJUIOB, HEMETAJVIOB U IEPEXOAHBIX JIEMEHTOB.

Oman  gopmuposanus  mamepuanrvbHou — OesmenvbHocmu.  Ydauuecs
BBITIOJIHSIOT JIEHCTBUSA BO BHEIIHEHW (hopMme, CTAIKMBAsICh C CAMUMHU MpeaIMeTaMu
WIM MOJENSIMU: BBIIEISIOT TOJOXKUTEIBHOE U OTPULIATEIIbHOE 3HAYEHUE
KOHKPETHOTO XHMHUYECKOTO BEIIECTBA WM pEaKIuu B cdepe UYeTOBEYECKON
JEATEIIbHOCTH WIM B OKPYXKAIOIIEM MHUpPE; ONPENCSIOT XapaKTepHbIE MPU3HAKU
COCTaBa WM CBOWCTB BaXXHEUIIMX KJIACCOB HEOPraHUYECKUX COCAUHECHUM;

CaMOCTOATCIIbHO XAPAKTCPU3IYIOT KOHKPCTHBIC XUMHUUYCCKUC JJICMCHTDLI; IIPOBOJAAT
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7abopaTopHble M MpaKTU4YeCKUuEe pPabOThI; TOTOBSAT COOOIICHHS M MpPE3CHTAIUU;
OCYILECTBIISIIOT MPOEKTHYIO ACSATEILHOCTh 10 BHIOPAHHON TEMATHKE.

Oman enewnell peyu. JIeUCTBUS yyaluxcs BepOAIM3yIOTCS B YCTHOM WM
MMCbMEHHOM pedH, OHU MIPOrOBapUBAIOTCS M YCBAUBAIOTCS B 0000IIEHHON (opMe.
Taxk, yqamuecst 03By4HBaIOT, KaKyr0 HH(OOPMAITHIO HECET XUMUYECKask CHMBOJIAKA!
XUMHUYECKUE 3HAKH, XUMUYECKUE (HOPMYJIbI U YpAaBHEHHS XMMUYECKOM pEaKIuw,
cuMBoJIMKa [lepuoanueckon cucremsl xuMuaeckux emenToB .M. Menneneesa.

Oman enympenuell peuyu. BepOanbHOE OCBOCHHE ACHCTBUS «IIPO CeOsM»,
MpOTOBapUBaHWE oOmepanuid «mpo cebs», O0e3 BHemHed peun. JlelcTBUe
peayuupyeTcsi, HanpuMep, MOCJIe MPOBEAEHHOTO YYUTEIEM HHCTPYKTa)Xa MEPEL
MPAKTUYECKON WM J1abopaTOpHOM pabOTON YYEHUK JOKEH MPOTOBOPUTH €ro
«1po cebs», OCO3HAaTh €ro, BHYTPEHHE COTJACUThCA C HUM WM BBISICHUTH
HETOHATHBIE MOMEHTBI;, TO K€ MPOUCXOIUT MPU PePIICKCUN TUYHBIX JOCTUKECHUM
U BBIpAOOTKE TJIaHa MOBBIMICHUS UX YpoBHA. OcoOyI0 BaXXHOCTh ATOT ATAll UTPAET
IIPY BBIMOJIHEHUH YYEHUYECKOTO UCCIEA0BATEIBCKOTO MTPOEKTA.

Hnmepuopuszayus oeticmaus. JIGHCTBHE CTAaHOBUTCS BHYTPEHHHUM IIPOIIECCOM,
aKTOM MBICIIA, JIEUCTBUEM B yME. YUEHHUK MEPE] BBIIOJHEHHUEM XHUMHYECKOTO
AKCTIEPUMEHTa WJIM pelIeHUs pacu€THOM 3ajauu mo (GopMmysiaM U ypaBHEHHUSIM
MBICJIEHHO MPEICTABISAECT MOCIEI0BATENIBHOCTh CBOUX JIEUCTBUM IO peanu3aluu
BbIPaOOTAaHHOTO TUIaHA.

3. Teopemuueckue nonodxceHus Kypca XuMuu OCHOBHOU UWIKOJb
PACKpbleaomes  HA  OCHO6e  WUPOKO20  UCHONb306AHUA  XUMUYECKO20
IKcnepumenma B oOyueHUU (1aOOpAaTOPHBIX OMBITOB W IMPAKTHYECCKHX pPadoT)
OoOy4Jarommxcs, B TOM YHUCJI€ ¥ MPOBOJUMOTO B JOMAIIHUX YCIOBHUAX, & TAKXKE
JIEMOHCTPALlMOHHOTO 3KCIIEPUMEHTA, IIPOBOJAUMOI0 YUUTEJIEM.

4. Pazeumue uHpOPMAUUOHHO-KOMMYHUKAMUBHOU KOMNEMEHMHOCHU
odyuarowuxca: oOpaieHne K  pa3UyHbIM  HCTOYHUKAM  XHMHUYECKOU

uH(popMaIuu, MOATOTOBKAa HH()OPMAIMOHHOTO NPOJAYKTAa W €ro Npe3eHTalus,



YMEHHE BECTH [UCKYCCHIO, OTCTAaMBATh CBOK TOYKY 3PEHUSI U KOPPEKTUPOBATH
MO3ULIMIO HA OCHOBE aHAJIM3a apr'yMEHTOB YYaCTHUKOB JIUCKYCCHH.

5. Memanpeomemmnuwiii xapaxkmep cooepricanus y4edOH020 mamepuana.
peanu3anus CBI3€l C MPEeIMETaMU HE TOJIbKO €CTECTBEHHO-HAYYHOrO LIHUKJA, HO U
C UCTOPHEH, JINTEPATYPOU, MUPOBOU XY OKECTBEHHOU KYJIBTYPOM.

6. Ilpakmuko-opuenmupoeannasa 3HaUUMOCmMb O0Omoopa  yuedOHO20
cooepicanua:. CBS3b H3y4aeMoOro Marepuaia ¢ JKU3HbIO, (OPMHUPOBAHUE
HKOJIOTUYECKON TPaMOTHOCTH HIpH OOpalleHHMH C XUMHUYECKMMHU BEIIECTBAMM,
MaTepuajiaMi M TMPOILIECCaMH, OTBEYAIOUMMU TpPeOOBAaHUSM TMPABUI TEXHUKHU
Oe3omacHoCcTH TMpu  paboTe B XUMHUUYECKOM KaOuHeTe (Jaboparopuu) U
ITIOBCEHEBHOM KU3HU.

7. Hdocmuowenua npeomMemmuuvix, MemanpeoMemuplx u JAUYHOCHIHBIX
pe3ynbmamog NOCPECTBOM CTPYKTYPUPOBAHUS 3aJaHUU MO COOTBETCTBYIOLIAM
pyOpukam:

«IIpoBepbTE CBOM 3HAHUY,
«IIprMeHnTE CBOY 3HAHMSY;

((HCHOJIB?)YﬁTC AOIIOJIHUTCIIbHYIO I/IH(I)OpMaHI/II-O H BBIPA3UTC MHCHHUC).

OO01mas xapakTepuCcTHKA Kypca XMMHH OCHOBHOM HIKOJIbI
[Ipennaraemas paboyasi mporpaMmMa Mo XMMHUHU PacCKpbIBaeT BKJIAJ y4eOHOIO
npeaMeTa B JOCTHKEHHUE LieJell OCHOBHOTO 00I1ero oOpa3oBaHUs U ONpEAeIseT
BaKHEHIIUE COJIEP>KATEIIbHBIE JIMHUN NTPEAMETA:
e «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOEHUS, CBOICTB,
NOJIYYEHUS U IPUMEHEHHSI BEIIECTB U MaTEPUAJIOB;
o «Xumuueckas peaxyus» — 3aKOHOMEPHOCTH IIPOTEKaHUSA W
YIPABJICHUS MPOLECCAMU MOJIYYEHUS U MPEBPALICHUS BELIECTB;
o «Xumuueckuii s3vbIK» — OINEPUPOBAHHE CHUCTEMOM BaKHEHIIUX
XUMHYECKUX TOHATUH, BIaJCHUE XMUMHUYECKOM HOMEHKIIATYPOU M
CUMBOJIMKOM ~ (XMMUYECKMMU  3Hakamu,  QopMylamMH U

YpaBHEHUSIMH);



o «Xumus u OrcusHLY — COOJIIOJCHUE TIPABWII XHUMHYECKOMN
0€301MacHOCTH TpU OOpAIllCHWH C BEIIECTBAMHU, MaTepuajaMu U
XUMHUYECKUMH TMPOIeCCaMd B TOBCEAHEBHOW KU3HU M Ha
MIPOM3BO/ICTBE.

Kypc opueHnTHpoBaH Ha OCBOCHHE OOYYAIOIIMMFKCS OCHOB HEOPTaHWYECKOU
XUMHUU H KpPaTKO€ 3HAKOMCTBO C HEKOTOPHIMH TMOHATUSAMH W OOBEKTaMHU
OPraHUYEeCKON XUMHUH.

B conepxarensHOM IMHUU «Bewecmeoy pacKpbIBA€TCsl YUYEHHE O CTPOCHUU
aToMa U BEIlleCTBA, COCTaBe U KJIaCCU(UKAIIUA XUMHYECKUX BEIIECTB.

B conepxarenbHON TuHUN «Xumuueckas peakyusy PacKpbIBACTCS YUYEHUE O
XUMHUUYECKUX  MpoIleccax: KIaccu(puKalus  XUMUYECKUX  peakuuii U
3aKOHOMEPHOCTAX HX MNPOTEKAHUSA,; KAYECTBEHHAass M KOJUYECTBEHHAsT CTOPOHBI
XUMHUUYECKUX MPOIECCOB (pacu€Thl MO XUMUYECKUM (GopMysiaM U YpPaBHEHUSIM
XMMHYECKUX PEaKIIUii).

B coxpepxatenbHOM nuHUM «Xumuyeckuil A3bik» (HOPMUPYIOTCS YMEHUS
ydaluxcsi Ha3blBaTh BelIeCTBa MO (opMynaM M COCTaBIATH (OPMYJIBI MO HX
Ha3BaHUSM, 3aIMCHIBATh YPABHEHUS PEAKLMI U XapaKTEpPU30BaTh UX, PACKPHIBATH
nH(popMaInIo, KOTOPYIO HECET XMMUUYECKasi CHMBOJIMKA, B TOM YHCJI€ BhIpaKCHHAs
u B TabnuuHoil gopme (Ilepmoanueckas cucrema xumuueckux anementos [I. .
MeHnneneeBa, TabIMIla paCTBOPUMOCTH BEIIIECTB B BOJIC); MCIIOJB30BAaTh CHCTEMY
XUMHUYCCKUX TIOHATHM IS ONHMCAHUS XHUMHYECKHUX OOBEKTOB (DJIEMEHTOB,
BEIIIECTB, MATEPHAJIOB U IIPOIIECCOB).

B conepxarenbHOM NUHUM «XuMus U JHCU3HbY» PACKPBIBAKOTCS JIOTUYECKHUE
CBSI3U MEXIY CBOMCTBaMU, MPUMEHEHUEM, TIOJIyYEHHUEM BEILIECTB B J1aOOPATOPHBIX
YCIOBUSX W Ha TPOM3BOJACTBE; (OPMHUPYETCS KyJbTypa O0€30MacHOro u
HKOJIOTUYECKH TPAMOTHOTO OOpaIlleHUsl ¢ XUMUYECKUMH O0BEKTaMHU.

B kypce 3HauuTenbHas pPOJb OTBOAUTCS XHUMHUYECKOMY DJKCIICPUMEHTY:

MPOBEICHUIO TMPAKTHYECKUX pPaboT © 1abOpaTOpPHBIX OMBITOB, (QUKCAUA U
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aHAJIM3y HMX PE3yJIbTATOB, COOJIOJICHUI0 HOPM M TMpaBWJI Oe30mMacHOW paboThl B
XUMUYECKOM KaOuHeTe (JTabopaTopun).

Peaym3anuss  mporpaMmbl  Kypca B Tporiecce OOydeHHUS  TO3BOJIHT
00yYaroIUMCs TIOHATh POJIb U 3HAYCHHE XUMHHU CPEIU JAPYTMX HAYK O MPHUPOJIE, T.
€. PACKpBITh BKJIAJ] XUMUU B (DOPMHpOBAHHE IEIOCTHOW E€CTECTBCHHO-HAYIHOU

KapTUHBI MUDA.

MecTo npeamera B y4eOHOM IJIaHe

denepanbHbIi roCy1apCTBEHHBIN o0pasoBaTenbHbII CTaHIAPT
MpeayCcMaTPUBAET U3Y4YEHUE Kypca XHMHHM B OCHOBHOW IIIKOJIE KaK COCTaBHOM
YacTU NMpeIMETHON 001acTH « ECTECTBEHHO-HAyYHBIE TIPEAMETHD.

Kypc paccuntan Ha oés3amenvHoe uzyuenue npeomema B oOnéme 140
y4eOHbIX 4YacoB To 2 dyaca B Heaemo B 8—9 xkmaccax. Kpome »storo,
npeaycMaTpPUBAETCS U3YUYCHUE XUMHM ¢ 7 KJlacca B 00bEMe 35 yuyeOHBIX 4acoB MO
1 yacy B Heneno.

Oco6oe MecTo B yueOHOM IIaHE M 0co0asi poJib B U3yUCHUU XUMUHU B Kypce
OTBOAUTCS nponedesmuke xumuu ¢ [ Kuacce.

[Ipenyaraempiii  MPONEAEBTUYECKUM KypC HOCUT PEKOMEHAATEIIbHBIN
XapakTep U SBISETCS aBTOHOMHBIM TIO OTHOIIEHHUIO K 00s3aTEIBbHOMY KYypCY
OCHOBHOM MmIKOJbI. [ToaTOMY B HEM HEH30€KHBI HEKOTOPHIE MOBTOPHI yU4eOHOTO
COJIep>KaHMsl, MOJJAHHOTO B 00513aTEIbHOM Kypce yke B apyroM dopmare. OgHako
OHM HE HaAPYIIAIOT CUCTEMHOCTH M TOCJEIOBATEIIBHOCTH Kypca. YUHUTENI0
OCTa€TCs JIMIIb MPUHITH BO BHUMaHUE 3TOT (akT mpH pa3paboTke COOCTBEHHBIX
paboyux Mporpamm.

[Ipennaraemsiii Kypc XOTsI 1 HOCUT OOIIEKYJIbTYPHBIN XapaKTep U HE CTaBUT
3a/1auy MpoQPeCCUOHATILHON TTOJITOTOBKU O0YYaOIIUXCs, TEM HE MEHEE MO3BOJISET

UM OMPENIETUTHCS C BBIOOPOM Mpoduiisi 00yueHHUsI B CTapIleH MIKOJIE.
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JIMYHOCTHBIE, MeTANIPEAMETHbIE W NPeIMEeTHbIE Pe3YJIbTaThl

OCBOEHMSI Kypca

1o 3aBepiIeHNIO Kypca XMMHUH Ha 3Tarie OCHOBHOT'O 00IIIEr0 00pa3oBaHus
BBITTYCKHUKH OCHOBHOM IIKOJIBI IOJDKHBI OBJIAJIETh CICAYIOIIUMHA PE3YIhbTaTaAMMU:

l. Tuunocmmuwie pezynomamoi:
1) ocosnanue cBOCH ITHUYECKON NMPHHAICKHOCTH, 3HAHWE HCTOPUH XMMHU H
BKJIaJ1a POCCHMCKON XUMMHUYECKOU HAYKH B MUPOBYIO XUMHUIO;
2) popmuposarue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHUIO XUMHUH; TOTOBHOCTH U
CIOCOOHOCTH OOYYAIOIIMXCS K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHIO HA OCHOBE
W3YYCHHBIX (DaKTOB, 3aKOHOB W TEOPHUH XHWMHH, OCO3HAaHHOTO BBEIOOpa U
MOCTPOEHUE UHANBUIYaTbHON 00pa30BaTeIbHON TPAEKTOPUH,
3) @opmuposanue  TETOCTHOH  €CTECTBEHHO-HAYYHOH  KapTUHBI  MHpA,
HEOTHEMJIEMOMN YaCThIO KOTOPOH SIBIIIETCS XUMUYECKas KapTUHA MUPA;
4) oeradeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHON NIPAKTUKH, B TOM YHCIIC U XUMHUYCCKUM;
5) oceoenue colManbHBIX HOPM, MPABUII MMOBEACHUS, POJicii U (GOPM COITUATLHON
KU3HA B COIMyME, MPUPOJE MU YAaCTHOM KU3HM HA OCHOBE 3KOJOTHYECKOU
KyJbTYPBI U 0€3011aCHOTO 0OpaIlieHus C BEIIECTBAMU U MaTepUATIaAMHU,
6) @opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHHH CO
CBEPCTHUKaMH U B3pOCIBIMH B Tpolecce 00pa3oBaTeIbHOM, OOUIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BUJIOB
NeATETLHOCTH, CBI3aHHBIX C XUMHUEH.

Il. Memanpeomemmnuwie pezynomamot:
1) onpedenenue neneit coOOCTBEHHOr0 00yUYCHHMSI, TOCTAHOBKA U (POPMYITMPOBAHUE
JUUIS ceOs HOBBIX 3aj1ad;
2) naanuposanue TyTEeW NOCTIDKCHHS JKEIAeMOTO pe3yibTaTta OOyYCHUS XHMHUH
KaK TEOPETUYECKOTO, TaK U IKCIIEPUMEHTATIHLHOTO XapaKkTepa;
3) coomHecenue  CBOMX ~JIEHCTBHHA C  IUIAHUPYEMBIMH  pPE3yJIbTaTaMH,

ocywecmeiieHue KOHTPOJIA cBOEH ACATCIIBHOCTH B IIPOHOCCCC NOCTHKCHHUA
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pe3ynbTaTa, onpedeseHue ciocoO0B JEHCTBUNA MPU BHIMOJIHEHUH J1a00PaTOPHBIX U
NPAaKTHYECKUX pabOT B COOTBETCTBUU C MPaBUIAMH TEXHUKH 0€30MacHOCTH;
4) onpeodenenue UCTOYHUKOB XUMUYCCKON MH(OPMAIUH, TIOJIYUYCHHUE U aHATU3 e€,
co3faHre MHGOPMAIIMOHHOTO MIPOIYKTA U €r0 PEe3eHTaIS;
5) ucnonvzosanue OCHOBHBIX WHTEIUICKTYAILHBIX OIEpAIMA: aHAIHM3a M CHUHTE3A,
CpPaBHEHHUSI W CHCTeMaTH3aluHh, OOOOIICHHS U KOHKPETH3allUU, 6blAGIeHUe
IIPUYUHHO-CIEACTBEHHBIX CBSA3EH U HOCMPOeHue JIOTUYECKOTO PACCYKICHUS H
YMO3AKITIOUEHHS (MHIYKTUBHOTO, JIETYKTUBHOIO M IO AaHAJIIOTMHU) HA MaTepuaie
€CTECTBEHHO-HAYYHOI'O COJICPKAHUS;
6) ymenue co3naBarh, MPUMEHSTH U MPEOOPA30BLIBATH 3HAKU U CHMBOJIBI, MOJICIN
U CXEMBI JUIsl pelieHusl yueOHbIX U MTO3HABATENIbHBIX 3a/a4;
7) ¢opmuposanue v pazsumue KOJOTHUECKOTO MBIIUICHHS, YMCHHE MPUMCHSITh
€ro B II03HABATEJIbHOW, KOMMYHUKATUBHOW, COLMAJIBHOW IIPAKTUKE U
npodeccuoHaNbHON OpUEHTAIUY.
8) ecenepuposanue wne u ONpENCICHHE CPEICTB, HEOOXOMUMBIX IS UX
peanu3anuu.

l11. IIpeomemmnoie pezynomameot.
1) ymenue 00603HAYATH XMMHUYECKHE JICMECHTHI, Ha3bIBAaTh MX U XapaKTEPU30BaTh
Ha ocHOBe ToJjioxkeHud B [lepuonnyeckon cucreme /. 1. Menaeneena;
2) ¢hopmynuposanue W3yYEHHBIX TIOHSATHIA: BEIIECTBO, XMMHYECKHI DIIEMEHT,
aToOM, MOJIEKYJIA, NOH, KATUOH, aHUOH, IPOCTOE U CIOKHOE BEIIECTBO, XMMUYECKAs
peaKkiusi, BUIbl XUMUYECKUX PEAKIUN U T. II.;
3) ompedenenue 1O QGopMylaM CcoCTaBa HEOPTAaHWMYECKHMX K OPTaHMYECKUX
BEILIECTB, BAJECHTHOCTM AaTOMOB XHMHUYECKHX JJEMEHTOB WJIM CTEINEHH UX
OKHUCJICHUS,
4) nonumanue WHOOPMAIMH, KOTOPYIO HECYT XMMHUYCCKHE 3HAKHU, (POPMYIBI H
YpaBHEHUS;
5) ymenue xnaccugpuyuposams TPOCTbIe (METAJUIbI, HEMETAJIbI, OJaropoaHbIe

rasbl) U CJIOXHbIE (OMHApHBIC COCIWHEHHS, B TOM YHCIIC€ U OKCHJbI, a TaK¥Ke
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TUAPOKCUIBI — KHUCIOThI, OCHOBaHUS, aM(OTepHbIe THUAPOKCHIBI U COJIN)
BEILECTBA,;

6) opmyruposanue ITleproAUYECKOTO 3aKOHA, 00BICHeHUe CTPYKTYpbl U
uHdopmaiuu, Kotopyro Hecér Ilepuoauueckas cucteMa XUMUYECKHUX JJIEMEHTOB
. . MenneneeBa, packpvimue 31HaueHus [leppoanyeckoro 3akoHa;

7) ymeHnue xapakmepuzoéams CTPOCHUE BEIICCTBA — BUJIbI XUMUYECKHUX CBS3CH M
THUTbl KPUCTALUTUYECKUX PEIIETOK;

8) onucanue cTpoeHUs aTOMOB XUMHYECKHX 3JieMeHTOB Ne 1—20 m Ne26 m
omoopadiceHue UX C TOMOUIBIO CXEM;

9) cocmasnenue GopMysl OKCHIOB XUMHUYECKUX IIEMEHTOB M COOTBETCTBYIOIINX
UM TUIPOKCHUIOB;

10) manucanue CTPYKTYpHBIX (OPMYJ  MOJICKYJSPHBIX COCIUHCHUH |
GOpMYNIbHBIX E€IUHUIl HOHHBIX COEJUHEHHMM 10 BaJ€HTHOCTU, CTEIMCHSIM
OKHUCIICHHUS WJIH 3apsiaM UOHOB;

11) ymenue popmyrupoeams OCHOBHBIC 3aKOHBI XUMHUU — TOCTOSIHCTBA COCTaBa
BEILIECTB MOJIEKYJISIPHOTO CTPOEHUS, COXPAHEHUSI MACChl BEIIECTB, 3aKOH
ABorazpo;

12) ymenue ¢hopmynuposames OCHOBHBIC TIOJOKECHUS ATOMHO-MOJIEKYJISIPHOTO
YUYEHUS U TEOPUU AIIEKTPOJIUTHUYECKON JUCCOIUALINH;

13) onpeoenenue NpU3HAKOB, YCIOBUH MPOTCKAHUS W MPEKPAIICHUS XUMHYCCKUX
peaKkuui;

14)  cocmaenenue  MONCKYJSPHBIX ~ YPaBHCHHH  XUMHUYECKHX  PEAKIINH,
MOATBEPKAAIOMUX  OOIMEe  XUMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHUYECKUX BEIIECTB U OTPAKAIOIIUX CBS3U MEXKIY KIACCAMH COCIMHEHUM;
15) cocmasnenue ypaBHEHHMH peEaKIUii C y4acTHEM ODJICKTPOJIMTOB Takke M B
MOHHOMU (opme;

16) onpedenenue MO XUMHUYECKMM YPAaBHEHHSIM TPHHAUICHKHOCTH PEaKIUil K

ONpENEIEHHOMY THUITY UJIU BUIY;
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17) cocmasnenue ypaBHEHHH OKHUCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
MOMOIIBIO0 METOIa SJIEKTPOHHOTO OaaHca;

18) nmpumenenue  TOHATUH  «OKHUCJICHHE» UM  «BOCCTAHOBJICHHE» IS
XapaKTePUCTUKN XUMUIECKIX CBOMCTB BEIIECTB;

19) ompedenenue ¢ TOMONIBIO KAYECTBEHHBIX PEAKIU XJIOpUA-, CyIb(ar- u
KapOOHAT-aHHOHBI U KATHOH aMMOHHUS B paCTBOPE;

20) obOvscHenue BIUSHUS pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKUX
pEeaKUunii;

21) ymenue xapakmepuzoéams TIOJOKCHHE METAUIOB M HEMETAIOB B
[leproanueckoit cucteMe 3JIEMEHTOB, CTPOCHHE X aTOMOB U KPHCTAJUIOB, 00IIHe
¢uznyecKkrue 1 XuMHUYECKHE CBOMCTBA;

22) obvscHenue MHOT000pa3usi TMPOCTBIX BEIICCTB SBJICHUEM aUIOTPOIUHU C
yKa3aHueM €€ IIPUYKH;

23) ycmanoenenue Ppas3MYUEl  THUAPO-, THPO- U DICKTPOMECTALUIYPIHH U
ULIIOCMpUpoOsanue WX TPUMEPaMU TPOMBIIUICHHBIX CHOCOO0B MOTy4YEHUS
METaJlIoB;

24) ymenue oasame 001y xapakrtepuctuky iemeHtoB |, I, VIIA rpymm, a
TaK)Ke BOAOPOJA, KUCIOpOJa, a3oTa, cepbl, (ocdopa, yriepoma, KpeMHUS U
00pa30BaHHBIX MMM TPOCTHIX BEIIECTB M BAXHEHIIMX COCAMHEHHUH (CTpOCHHE,
HaxXOXJEHHWE B TMPHUPOJAE, MOIy4YeHHE, (PU3NYECKHE WU XUMHUYECKHE CBOMWCTBA,
IPUMEHEHUE);

25) ymenue onucvleams KOPPO3UIO METALIOB M CIIOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouzso0ums XAMUYECKHAE PACUETBI C HUCIOJIH30BAHUEM IOHSITHIA
«MaccoBasi JIOJiS BEUIECTBA B CMECH», «KOJUYECTBO BEIIECTBA», «MOJISIPHBIN
00BEM» IO popMyJiaM U ypaBHEHUSIM PEaKIIUi;

27) onucanue CBOWCTB W TPAKTUYECKOTO 3HAYCHUS W3YyYCHHBIX OPTaHHMYCCKUX
BEIIECTB;

28) ewvinonnenue 0003HAYCHHBIX B MPOrpaMMe SKCIIEPUMEHTOB, PACNO3HABAHUE

HCOPraHNM4YCCKNUX BCUICCTB 11O COOTBECTCTBYIOIIHUM ITPHU3HAKAM,
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29) cobniodenue mpaBun 0Oe30MacHON pabOTBI B XMMHYECKOM KaOWHETE

(JtabopaTtopun).

Conep:xkanue Kypca

Coaep:xkanue nponeaeBTHYECKOr0 Kypca

IIpeaMeT XMMHUHU U METOABI €€ U3YyYCHUS

[IpenMer xumuun. 3HaYCHHE XUMUH B KU3HU COBPEMEHHOTIO yeloBeKa. Tema
u BemiecTBa. CBoiicTBa BemiecTB. [[puMeHeHue BelecTB Ha OCHOBE UX CBOMCTB.

dusnyecKre SBICHUS U XUMUYECKUE peakuuu. BemiecTsa, yyacTByrOIUE B
pEaKLMu: UCXOAHBbIE BEIIECTBA M NPOAYKThI peakuuu. [Ipu3Haku XMMUYECKUX
pEaKUHil: U3MECHEHUE LBETA, BBINAJACHUE WJIM PACTBOPEHHE OCAIKA, BBIACICHUE
rasa, BbIJEJICHHUE WM NOIJIOLIEHUE TEIUIOTHI U CBETA, MOABJICHUE 3amaxa.

HaOnronenne u JKCepUMEHT B XUMHUU. VM3ydeHue IlaMeHH CBEUUd U
cnupToBKU. ['unore3a u BeiBOA. OdopmileHHe pe3ynbTaToB 3KCIEPUMEHTA.

JleMoHcTpanum.

e Kotekuus CTEKIIHHON XMMAYECKOU MOCYIBI.
o Komexuus u3aenuii U3 aJllOMUHUSA U €r0 CILUIaBOB.

[Tomy4yeHue yriekucIioro ra3a u ero B3auMOAEHCTBUE C U3BECTKOBOW BOJOM.
B3aumopenicTBue  pacTtBopa  INHIIEBOM  COOBl € YKCYCHOM  KHMCJIOTOM.
B3auMopelicTBue pacTBOPOB MEIHOrO Kymopoca W HAIATBIPHOTO CIHPTA.
[Toxuranue wepeTsIHOM HUTH.

JlabGopaTopHblii onbIT. M3yueHne cTpoeHus JIaMEHU CBEYH U CIIMPTOBKH.
IMpakTuyeckas padora. 3HaKOMCTBO C JJaOOpaTOpHBIM 000pynoBanuem. [Ipasuiia

TEXHUKH 0€30MacHOCTH Mpu paboTe B KaOWHETE XUMUMU.
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CrpoeHue u arperaTHbie COCTOSIHHS BeIIECTB
Atombl. Monekynbl. bpoyHoBckoe nBmxenue. [uddysusa. OcHoBHBIE
IIOJIOXKEHUSI ATOMHO-MOJIEKYJISIpHOTO yueHus. MoHbl. BemecTsa MOJIEKYIISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS.
l'azel. JKupkoctu. TBEpable BemecTtBa. B3anmHble IIEpexonbl MEXAY
arperaTHpIMM COCTOSTHUSIMU BEILIECTBA: BO3TOHKA (CyOsMManusi) U aecyoauMmanus,
KOHJIEHCAMs U UCTIapEHHUE, KPUCTAIUIM3ALUS U IIJIaBJICHUE.
JleMOHCTpaLUH.
o Jluddysusa nepmanranaTa Kauus B BOJE.
e CoOupanne mnpubopa Jjisi TOJy4YeHUST Ta3a M TMPOBEpKa €ro Ha
repMETHYHOCTh. BO3roHKa «CyXxoro Jib/ia», H0Ja WK HaTaIuHA.
e HalGmonenue 3a OpOYHOBCKUM [IBUJKEHHEM (IBM)KCHHME YaCTUI[ TYIIH B
Boze). Auddy3ust KOMIIOHEHTOB J€30/10paHTa B BO3AYXE.
e Jluddys3us nepmaHraHaTa Kajaus B BOJE.

° AI‘pGF ATHBIC COCTOSAHMA BOABI.

CMecu BeliecTB, X COCTaB

YucTteie BemecTBa M CMECH. ['OMOT€HHBIE W TETEPOTrCHHBIE CMECH.
["a3000pa3uble, )KUAKKUE U TBEPIbIE CMECH.

Bo3nyx — mnpuponnas razoBas cMmech. CoctaB Bo3ayxa. OObEMHas n0Js
KOMITOHEHTa Ta30BOM cMmecH. PacdyéThl ¢ MCIIOJBb30BAaHMEM HOHATHS «0O0BEMHas
JIOJI1 KOMIIOHEHTA CMECH.

[TonsiThe O KOHIIEHTpallUM pacTBOpa. MaccoBasi J0Jisi PacTBOPEHHOTO
BEIIECTBAa KaK OTHOUICHHE MAacChl PACTBOPEHHOrO BEIIECTBA K Macce pacTBopa.
PacyéTel ¢ ucnonp30BaHNEM MOHSATHS «MAacCOBas J10J1s1 PACTBOPEHHOTO BEIIECTBAY.

[TonaTre 0 TeXHUYECKOM 00pasiie, 00 OCHOBHOM KOMIIOHEHTE U O TIPUMECH.
MaccoBas nonst npuMecu. Pacd€Thl ¢ UCIOJIb30BAHUEM TIOHATHS «MaccoBasi OIS
MIPUMECEN.

JlemoHcTpaUM.
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e Paznuunbie 00pa3iibl MpaMopa.

o Komnekuus MUHEpaIoOB U TOPHBIX TTOPO/I.

e Komiekius ObITOBBIX, KOHAUTEPCKUX U MEAUIIUHCKUX CMECEH.

e BujaeodpparmeHT 1o oOHapyKEHUIO 00BEMHOM JIOJIM KHUCIIOPOJia B BO3YXE.
BuneodparMeHTsl 1 cliaifibl: MpaMOpHbIe apTe(aKThI.

e BuneopparMeHTHI U CIIAlIbI: U3EHS U3 BEMIECTB 0COO0M YUCTOTHI.

o DOddext TunaaIs 1715 KOJUTOMIHBIX PACTBOPOB M Ta30BBIX B3BECEH.

e OO0Opasupl MEAUIIMHCKUX W TMHIIEBBIX PACTBOPOB C YKa3aHUEM MacCOBOH
JIOJIM KOMIIOHEHTA.

IIpakTnueckas padora.

[IpuroroBnenue pacTBopa ¢ 3aJaHHOM MACCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA.

dusnvecKue siBJICHUA B XUMUHN
Paznenenue cMeceil Ha OCHOBE pa3ivuvii (PU3HMYECKUX CBOWCTB HX
KOMITIOHEHTOB. OTcTanBanue u aekanrtanus. [lentpudyrupoBanue.
O®unpTpoBaHue W (UIbTpAT. YCTaHOBKA g (PUIbTpOBaHUS U TpaBUia
paboTel ¢ Hell. briToBBIE PUIIBTPHI 1151 BoAbl. Ancopouus. [IpotuBoras.
JuctunnupoBanHas Boaa W e€ momydeHue. Ileperonka HedTH.
PexTudukanronnsie koioHHbL. HeTenpoayKkThl.
JleMoHCTpPaIUu.
e PaznieneHue cMecu NOPOIIKOB KeJie3a U CEphI.
e (OrcranBaHuE U JIEKaHTAIIUSI ©3BECTKOBOI'O MOJIOKA MJIM B3BECU MeJia B BOJIE.
e PasneneHue BOJHOM CMECH PACTUTEIBHOIO Macja ¢ MOMOIIBIO JETUTENBHON
BOPOHKH.
o llentpudyrupopanue (Bumeodparmenr).
o Komekuus ciaioB: ObITOBbIE U MPOMBIIUICHHbIE TPUOOPHI, B KOTOPBIX
MIPUMEHSIETCS IEHTpUPyrupoBaHue.
e VYcranoBka aig QriibTpoBaHus U e€ padoTa.

o Kotekius ObITOBBIX (DUITBTPOB.
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AncopOuus KyKypy3HbIMHU MaJIOYKAMHU MapOB MaXy4uX BEIECTB.

Kousnekius moBs30k U peciupaTopoB.

VYcraHoBKa U1 TMEPEroHKM KUAKOCTEM U €€ pabora (moJydeHHe
JUCTUIIAPOBAHHOM BOJIBI).

Buneodparment «Pektudukanronnas kojoHHa HedTenepepabaTbIBalOIIETO
3aBOJIa U CXeMa €€ yCTPOUCTBA.

Konnexuus «HedTs 1 HEQTEIPOIyKTHD».

JlaGopaTopHbIii ONIBIT.

q)J'IOTaHI/IH CCPBI U3 CMCCHU C PCUHBIM IICCKOM.

IIpakTHyeckue padoThl.

BI)IpaIHI/IBaHI/IC KPpHUCTAJIJIOB COJIM.

Ouncrtka HOBapeHHOﬁ COJIN

CocrasB BemecTB. XuMHU4YeCKUe 3HAKU U opMyJibl

[lonoxxeHue »IEMEHTOB-HEMETAJIOB B HCpHOIIH‘IGCKOfI CHCTCMC I[ n.

MGHI[GJIGGBEL BHaFOpOIIHLIe Tra3Hbl. AJIJIOTpOHI/IH KHUCJIOpOda. CpaBHeHI/Ie CBOMCTB

IPOCTBIX BCUICCTB MCTAJUIOB 1 HEMCTAJIJIOB.

[IpeacraButenu HemeramioB. dochop u ero amioTporHbie MOAUBUKAIIIH.

CpaBHeHue CBOMCTB Oenoro u kpacHoro (ochopoB. O6mactu uX NpUMEHEHUS.

Cepa u obnactu e€ NMpUMEHEHHUs. YTIEepOAd, €ro auloTPOIHbIe MOAUUKAIUN

(amMa3, rpaduT, QysuiepeHsl), uX CBOWCTBA U MPUMEHEHHE. A30T, €ro CBOMCTBA U

IPUMEHEHUE.

JleMoHCTpPaIUu.

Koutexuus MeTamioB U CILIaBOB.

Komnexkuust «YyryH u ctajiby.

Konnexkums nzaenuii U3 aJtOMUAHUS U €T0 CILIaBOB.
Komnexkums n3nenuii u3 onosa.

Komexuust HemeTannoB — MPOCTHIX BEIIECTB.

Komnnekius « AKTUBUPOBAHHBIN YTOJIb U 00JIACTU €r0 TPUMEHEHUS.
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e Buneopparmentsl u cnaidael  «MeTtamnel M CIIaBBl B MCTOPUU
YEJIOBEYECTBAY.

e Buneopparmentsl u crnaiapl «XyJ0KECTBEHHBIE H3JEIHs U3 UYyryHa HU
CTaJIN.

e BuaeopparMeHThl U clalibl «30JI0TO — MaTepuall IOBEIUPOB U MUPOBBIC
JNEHBIM.

e Buneodparment «llasaue». Bumeodparment wnm cnaiin «Kucimoponx —
BEIIIECTBO TOPEHUS U AbIXaHUs». BuaeopparMeHThl U cllaidibl « AJUTOTPOTIHS
yTIIEpOAay.

e [lomyuenue Oenoro pocdopa u U3ydeHUe ero CBOMCTB.

e Moaenu KpUCTAJUIMYECKUX PEHIETOK ajamasa 1 rpadura.

e [‘openue cepsl u docdopa.

JlabopaTopHbIe ONbITHI.
e (3HaKOMJICHHE C KOJUIEKIIMEW METAJUIOB U CILJIABOB.

e (O3HaKOMIJICHHUE C KOHHGKHHGﬁ HEMCTAJIJIOB.

CJ10:kHBIC BellecTBa

BaJleHTHOCTP Kak CBOMCTBO aTOMOB OJHOIO XHMHMYECKOIO 3JIEMEHTa
COEJIMHATHCSI CO CTPOro ONPEAECNIEHHBIM YHCIOM aTOMOB APYroro XMMHYECKOTO
AJIEMEHTA. DJIEMEHTHI C TOCTOSIHHOW M IEPEMEHHON BaJIEHTHOCTBIO. CTPYKTYpHBIE
dbopmynbl. BwiBoag dopmynbl  coequHEeHHMS 10 BalleHTHOCTH. OnpejeneHue
BAJICHTHOCTH XHMHYECKOro »3jemeHTa 1o ¢opmyne BemectBa. CocraBiieHue
Ha3BaHUN COEJUHEHUM, COCTOSIIMX U3 JABYX XHMHYECKUX OJJIEMEHTOB, IIO
BaJICHTHOCTH.

CocraBieHne Ha3BaHUW  OKCHJIOB. Okcuzapl  MOJIEKYJIIPDHOTO U
HEMOJIEKYJIIPHOTO CcTpoeHus. Posb okcuzmoB B mnpupoxae. KuciaotHele noxau.

[TapHuKOBBIH 3P DEKT.
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[IpencraButenu oxcumoB. Boma, yrmekucnbii rasz, okcun yriaepogaa(ll)
(yrapusbiii raz), okcuna cepbl(IV) (cepructsiii raz), okcum kpemuus(lV), ux
CBOMCTBA Y IPUMEHEHHE.

Kucnotel, ux cocraB u kiaccudukanusa. Kuciaorel opraHuyeckue Hu
Heopranuyeckue. Muaukaropsl. TaOmmma pactBopumoctd. ConsiHas W cepHas
KHCJIOTBI, UX CBOMCTBA U PUMEHEHUE.

OcHoBaHusl, UX cocTaB U Ha3BaHus. [wuapokcorpynna. OcCHOBaHHS
pacTBopuMbIe (IIETOUN) U HEpACTBOpUMBIE. MI3MEHEHNEe OKpPaCKU WHJIUKATOPOB B
HIEJIOYHOM cpede. ['mapokcuiabl HATpus, KaJlWs M KajblMs, UX CBOWCTBA U
MIPUMEHECHHUE.

Conu, ux coctaB W Ha3BaHus. PacTBOpUMOCTH coieil B Boje. XJIOpHUI
HATpHS U KapOOHAT KaJbIKs, UX CBOMCTBA U MPUMEHEHHE.

Krnaccudukanusa Heoprannueckux BeiecTs. [IpocTeie BelecTBa: METaIIb U
HeMeTaiuibl. CII05KHBIE BEIIECTBA: OKCUbI, OCHOBAHUS, KHCIIOTHI, COJIU.
JlemoHcTpanum.

e KoJiekuus OKCUI0B.

e KoJiekuus KUcIoT.

e Koutekuus OCHOBaHUU.

o Koiuiexuus coei.

e [‘ameHue n3BecTu. BO3roHKa «CyXOro Jpaa.

e lI3MeHeHne OKpaCKH MHAMKATOPOB B HIEJIOYHON U KUCIOTHOU Cpelax.

o [IpaBwmio pa3zbaBieHUs] CEPHON KUCIOTHI.

e (OOyriuBaHUE OPraHWYECKUX BEIIECTB W MaTEpUAJIOB CEPHOM KHCIIOTOM.

Tabnuia pacTBOPUMOCTHA OCHOBaHMM, KUCIIOT U COJIEH B BOJIE.

JlaGopaTopHbIe ONBITHI.
e [IpomyckaHue BBIIBIXaEMOIO BO3yXa Yepe3 U3BECTKOBYIO BOY.
e lccrnenoBanue pacTBOPOB KMCIOT HHAUKATOPAMH.

e lccnenoBaHue pacTBOPOB LIETOYEH MHANKATOPAMH.
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Conepxanue 0013aTeJILHOIO Kypca

8 kiacc

HavanbHble NOHATHA ¥ 3aKOHBI XUMMHU
Tena u BemectBa. CBoOCTBa BELIECTB. DTaJOHHbIE (PU3MUECKHE CBOICTBA
BEILECTB. Marepuansl 1 MaTepyualioBeieHne. Poib XMMHK B )KU3HU COBPEMEHHOTO
obmiectBa. OTHOIIIEHHE 001IeCTBA K XUMHU: XeMOoumus u xemopoous.

Metonpl n3ydenust xumuu. HaOmonenue. DxkciepuMeHT MozenupoBaHue.
Mopnenu MaTtepualibHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azer. JKupkoctu. TBEpaple BemecTtBa. B3anMmHBIE IIEpEXOnbl MEXIY
arperaTHpIMM COCTOSTHUSIMHU BEILIECTBA: BO3TOHKA (CyOsMManus) U aecyoauManus,
KOHJIEHCAIMS U UCTIapEHUE, KPUCTAIIU3ALINS U [JIaBJICHUE.

duznueckue sABJICHHA. YWCTbIE BellecTBAa MW CMECH. [ OMOreHHbBIE H
rereporeHHble cmecu. Cmecu ra3zooOpassble, kuakue U TBEpAble. CrocoObl
pa3ziesieHusl CMecel: TeperoHKa, Wik JTUCTUWUISALNS, OTCTauBaHue, GUiIbTpOBaHUE,
KpUCTAJUIM3alUsl WIM BbllapuBaHue. Xpomartorpadus. Ilpumenenue sTHX
crioco0o0B B JIaOOpPaTOPHOU MPAKTUKE, HA IPOU3BOJCTBE U B OBITY.

XHAMHUYECKHE DJIEMEHTBI. ATOMBI M MOJEKYIbl. lIpocTeie M CHOXKHBIE
BeIeCTBA. AJUIOTpOINHs Ha npuMepe Kuciaopoaa. OCHOBHBIE MOJIOKEHUS ATOMHO-
MOJIEKYJIIpHOTO yuyeHus. Monbl. BemecTtBa MOJIEKYJISIPHOrO U HEMOJIEKYJIIPHOTO
CTPOEHHUH.

3Haku (CMMBOJIBI) XUMHYECKUX 3JIeMeHTOB. MHbopManus, KOTOpyro HecyT
3HAKM XMUMHUYECKUX 3JIEMEHTOB. DTHUMOJIOTHUS Ha3BAaHUU HEKOTOPBIX XUMHUYECKUX
aneMmeHToB. [leproauueckas Tadnauma xumudeckux snemenTo Jl. M. Menpaeneena:
KOPOTKOIIEPUOAHBIN M JUIMHHONEPUOAHBIA BapuaHThl. llepuonbl W rpymnmsl.
['maBHas u nmoboyHast moarpynnsl Wik A- u b-rpynnsl. OTHOCUTEIBHAS aTOMHas
Macca.

Xumuueckue ¢opmynbl. HMuaexkcbl U kodhdunueHTsl. OTHOCUTENbHAS
MOJIEKYJIsIpHass Macca. MaccoBasi J0JI1 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUU.

HNudopmanusi, KOTOPYO HECYT XUMUYECKHE POPMYIIBI.
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BanentHocte. CrpykrypHble (opmysbl. XHUMHUYECKHE DJIEMEHTHI C
MOCTOSTHHOW M TEPEeMEHHOM BaJCHTHOCTHIO. BbIBoA (opMysbsl coeaMHEHUs IIO0
BaJEHTHOCTH. OmpeeseHne BaJICHTHOCTH XMMHUYECKOrO 3JIeMEHTa 1o (opMyiie
BemecTsa. CoCTaBIeHNE HA3BaHUM COCIMHEHMM, COCTOSAIIMX U3 IBYX XUMHUYECKUX
AJIEMEHTOB, 110 BaJEHTHOCTH. 3aKOH MOCTOSHCTBA COCTaBa BELECTB.

XuMuueckue peakuuu. PeareHTel M mpoAykThl peakuuu. lIpusHaku
XMMHAYECKUX PEaKIUi. YCIOBHs HUX IPOTEKAHWS W NpeKpameHusd. Peaxknuum
ropeHus. DK30TEPMUUECKUE U IHIOTEPMUUECKUE PEAKIIUU.

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUs. CocTaBiieHHE
XUMUYECKUX ypaBHeHHI. NHpopMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudpukanus XMMHUUECKHX PEaKIHil 10 COCTaBy U YMCIY PEareHTOB U
IPOAYKTOB. THUIBI XMMHYECKUX peakuuid. Peaknum coequHEeHus, pas3iiokKeHus,
3aMmeleHust 1 oomeHa. Katanuzaropsl U KaTaaus.

JlemoHcTpanum.
e KoJuiekuus MaTepuagoB U U3EIINA U3 HUX.
e Mojenu, UCTIOIb3yEMBbIE Ha YpOKax (PU3MKH, OMOJIOTHH U reorpaduu.
e OOBEMHBIE U IAPOCTEPKHEBBIE MOJEIIN HEKOTOPBIX XUMUYECKHX BEILIECTB.
e Mogenu KpUCTAINYECKUX PEIIETOK.
e (CoOupanue mpubopa s TMOJy4YyeHUs Ta3a MW TMPOBEpPKa €ro Ha
T€PMETHUYHOCTb.
e Bo3roHka cyxoro JibJa, 10/ia uiau HadTaauHa.
e ArperaTHble COCTOSIHHS BOJIBI.
e Pasznenenue  ByX  HECMEIIMBAIOIIUXCA  KUAKOCTEHM € IOMOILBIO

JEIUTEIbHON BOPOHKHU.

e JlucTUmisTOp U ero padoTa.
e VYcranoBka g QribTpoBaHus U e€ padoTa.
e VYcraHOBKa AJis BblIapuBaHus U e€ paboTa.

e Komekius ObITOBBIX TPUOOPOB JJIs1 GUIBTPOBAHMS BO3AYyXaA.
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e PazneneHue Kpacsuero BeliecTBa ¢uomMacTepa € MOMOIIbIO OyMa)kKHOM
XpomMaTtorpaduu.
e Mojenu aTTOTPOTTHBIX MOAU(PUKAIINNA YTIIEPOIa U CEPHI.
e [lomyuyeHue 030Ha.
e [lopTpersl . 4. bepuemmnyca u 1. 1. Meneneena.
e KOpOoTKONEepuoAHbII W JJIMHHONEPUOAHBIN BapuaHThl llepunonnueckoit
cuctemsl 1. 1. MeHneneeBa
e KOHCTpyHMpOBaHHE MIAPOCTEPKHEBBIX MOJIEIIEH MOJIEKYII.
e Amnmnapar Kunmna.
e PaznoxxeHue OMXpoMara aMMOHHUSI.
e [‘opeHue cepbl U MAarHUEBOM JICHTHI.
e [loptpersr M. B. JlomonocoBa u A. JI. JIaBya3se.
e  OnbIThl, WUTFOCTPUPYIOIIUE 3aKOH COXPAHEHUS MACChl BEIIECTB.
e [openue Gocdopa, pacTBOpEHUE MPOIYKTAa TOPEHUS B BOJIE U UCCIICIOBAaHUE
IIOJIyYEHHOI'0 PaCTBOPA JJAKMYCOM.
e B3auMopaelcTBHE COJITHON KUCIOTHI C IIMHKOM.
o [lonmyuenue rugpokcuna meau(Il) u ero paznoxeHue nMpu HarpeBaHUM.
JlaGopaTopHble ONbITHI.
1. O3HakomIIeHUE C KOJUIEKIIMEHN JJabopaTOPHOM MOCYbI.
2. IIpoBepka mpubdopa ajisi MOJIy4eHHs Ta30B HAa T€PMETUYHOCTb.
3. O3HakoMJIEHHE C MUHEpaJlaMy, 00pa3yIOIIUMH TPAHUT.
4. IlpuroToBneHuEe TIeTEPOreHHOM CMECH IMOPOIIKOB CEPbl M IKEIe3a U HX
paszeseHue.
5. B3aumojelicTBUE pacTBOPOB XJIOPUAOB U MOJIUJIOB KAJIUsI C paCTBOPOM HUTpaTa
cepebpa.
6. [Tonyuenue ruapokcuaa meau(Il) u ero B3aumMoieicTBUE ¢ CEPHON KUCIOTOM.
7. B3auMOJIEMCTBHE pacTBOPa CObI C KUCIOTOM.
8. IIpoBepka 3aKOHA COXpPAHEHHUsI MAacCChl BEUIECTB HA MPUMEPE B3aAUMOJECUCTBHUS

MIEJIOYU U KUCIIOTHI.
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9. IIpoBepka 3aKoHa COXpPaHEHHMS MACChl BEIIECTB HA MpUMEpPE B3aUMOICHCTBUS
uiénoun u conu xenesa (I11).

10. Pa3znokeHuwe mnepokcuaa BOAOpOAa € IOMOIILI0 okcuaa mapranma (IV).
11.3amenienue xeae3oM MeId B METHOM KyIIOpOCe.

IIpakTUyeckue padoThbl.

1. 3nakoMcTBO ¢ JabopaTopHbIM oOopynoBaHueMm. IlpaBuia TEeXHUKH
Oe3omacHocTH mpu pabote B kabuHere xumMun. HekoTopsie Bubl padoT.

2. Ananu3 noussl (aHasor paboThl «OYUCTKA TOBAPEHHON COIIN).

Ba:xueiimue npeacTtaBuTe/ i Heopranmveckux BemecTs. KoinvecrBeHHbie
OTHOIIICHUS B XUMHUM

CocraB Bozayxa. [lonarue 06 00beMHOM [101€ () KOMIOHEHTA MPUPOTHOMN
ra3oBoil cmecu — Bo3ayxa. PacueT oObemMa KOMIIOHEHTA ra30BOi CMECH IO €ro
00BEMHOM J10J1€ U HA00OPOT.

Kucnopoa. O3o0n. [lonyuenue kucnopoaa. CoOupanue u pacrio3HaBaHHE
KHCJIOpoAa. XMMHUYECKUE CBOMCTBA KUCIIOPO/Ia: B3AUMOJIEVCTBUE C METAJLIAMH,
HEMETaJUIaMH U CIIOXKHBIMU BemiecTBaMHu. [I[pumenenue kucinopoaa. Kpyrosopor
KHMCJIOPO/1a B IPUPOJE.

Oxcunpl. ObpazoBaHre Ha3BaHUN OKCUIOB 10 ux opmysnam. CocTaBieHue
dbopMyI1 OKCUAOB MO UX Ha3BaHUAM. [IpefcTaBUTENN OKCUIOB: BOJA U YTIECKUCIIBINA
ra3, Heralui€éHasi U3BeCTh.

Bonopon B npupoae. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA BOAOPOAA, €TI0
MOJIy4YE€HHUE U IPUMEHEHHUE.

Kucnotel, ux cocraB u ux kinaccudukarus. Maaukatopsl. Tabnuma
pactBopuMocTu. CoJisiHast U cepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHUE .

Coun, X cocTaB U Ha3BaHMs. PaCTBOpUMOCTH COJiel B BOJE.

[IpencraBuTenu coneit: xaopua HaTpusi, KapOoHAT HaTpus, hocdar KaabIHs.
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ITocrosinnas ABoraapo. KonnuectBo BemectBa. Monbs. MossipHas macca.
Kpartnbie enuHUIBI ©3MEPEHHS KOJTMYECTBA BEIIECTBA — MUJUIMMOJIb U KAJIOMOJIb,
MUJUTUMOJISIPHAS. ¥ KWIOMOJISIPHAs MacChl BEIIECTBA.

PacdeTsl ¢ nCoap30BaHUEM MOHITUI «KOJTUYECTBO BEIIECTBAY, «MOJSIPHAS
Maccay, «IIOCTOsTHHAsE ABOTAIpO».

3akoH ABorajipo. MoisipHbIil 00beM ra3000pa3HbIX BEIIECTB.
OTHOcCHTEINbHAS INIOTHOCTh OAHOTO rasa 1o Jpyromy.

Kparnbie ennHUIBI H3MEPEHNS] — MUJLIMMOJISIPHBIN U KHJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BEIECTB.

PacdeTsl ¢ MCTOIB30BaHUEM MOHSITUH «KOJTUYECTBO BEIIECTBAY», «MOJISPHAS
Maccay, «MOJISIpPHBIH 00BEM ra30B», «ITOCTOSTHHAsT ABOTaIpo».

PacdeTsl ¢ nCMOAB30BaHUEM MOHATHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAs
Macca», «MOJISIPHBIA 00BEM ra30B», «IUCIO ABOTaipoy.

I'unpocdepa. KpyroBopot Bojibl B ipupoie. Pu3nueckre 1 XUuMUUECKHE
CBOMCTBA BOJBI: B3aUMOJACHCTBHE C OKCHIAMM.

OcHoBanus, ux coctaB. PacTBopuMOCTh OCHOBaHUH B Bojie. MI3MeHeHnE
OKpacKy MHAMKATOPOB B LIEJIOUHOU cpene. [IpeacraBurenu menodeid:
TUAPOKCHUIBI HATPUSI, KATUS U KaJIbITUSI.

PactBopurens u pactBop€HHOE BemecTBo. PactBopsl. PacTBopenue.
['uapatel. MaccoBast 107151 pacTBOPEHHOTO BellecTBa. PacueTsl, CBSI3aHHbBIE C
MCITOJIb30BAaHUEM MOHSITHUS «MaccoBasi 10J1s1 paCTBOPEHHOTO BEIIECTBAY.

JdemoHcTpanuu.

e OmnpeneneHue coepKaHus KUCIOPOAa B BO3AYXE.
o [lomyueHue Kuciaopoja pa3joKEHUEM IEpMaHraHata Kajaus U TEpPOKCHJa

BOAOpPO/A.

o (CobOupaHue METOJIOM BBHITECHEHHUS BO3/IyXa U BOJIBI.
e Pacno3HaBaHHE KUCIOPOAA.
e [‘opeHue maruus, >kenesa, yrisi, cepsl U pocdopa B KUCIOPOJIE.

o Koiuiexkusa okcuaoB
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e [lonmyuenue, cobrpaHue 1 pacno3HaBaHuE BOAOPO/A.
e [‘opeHue Bomopoaa.
e B3saumojeiictBue Bogoposa ¢ okcuaoM menu (II).
e Kosiekius MUHEepaIbHbIX KACIOT.
e [lpaBuio pa3zbaBieHUs CEpON KUCIOTHI.
e Kosekuus conei.
e Tabnuia pacTBOPUMOCTH OCHOBAHUI, KHCIIOT U COJIEH B BOJIE.
e HekoTopble MeTaIbl, HEMETAJUIBI U COCAMHEHUS KOJIMYECTBOM BEIIECTBA B
1 momnb.
e Mojens MOJIIPHOTO 00BEMa ra3000pa3HbIX BEIIECTB.
e Komnekuuss OCHOBaHUM
JlabopaTopHbIe ONbITHI.
12. IloMyTHEHHE U3BECTKOBOW BOJIBI IIPU MPOITYCKAaHUH YTIIEKUCIIOTO ra3a.
13. [TonydeHnue BOAOpOAA B3aUMOACICTBUEM IIUHKA U COJITHOU KUCIIOTHI.
14. Pacnio3HaBaHu€ KACIOT HHAUKATOPAMU.
15. N3MeHeHne OKpacKu HHANKATOPOB B LIEJIOYHON CPELE.
16. O3HakoMJIeHME C mpenaparamMyd JOMAIIHEHW WM IIKOJbHOW anTeyku —
pacTBOpaMu TMEPOKCUIa BOAOPOJA, CIUPTOBOM HACTOMKM HMOJA W HAIIATBIPHOIO
CIIUpTA.
IIpakTnueckue padoThl.
3. [omy4yenue, coObupanue u pacrio3HaBaHUE KUCIOPO/aA.
4. ITonyuyenue, coOMpaHue U pacro3HaBaHUE BOJAOPO/IA.

5. [IpuroToBieHue pacTBOPOB COJIEH C UX 3aaHHON MAaCcCOBOM JIOJICH.

OCHOBHBIE KJIACCHI HEOPTaHUYECKHX COeTMHEHUI
O6o0menue cefeHuid 00 OKcHMIax, WX KiaccUUKAIMK, Ha3BaHUIX U

cBoiicTBax. CriocoOBI MOTyYEHUS OKCUIOB
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OcHoBanus, ux kiaccuduKaiys, Ha3BaHus U cBoiicTBa. B3aumopeicTBue ¢
KUCJIOTaMH, KHUCJIOTHBIMU OKCHJAMHU M COJisIMU. Pa3nokeHue HepacTBOPUMBIX
ocHoBaHMM. CIOCOOBI MOTYYEHUSI OCHOBaHUH.

Kucnotel, ux xnaccudukanus v Ha3zBaHusa. OOIIME XMMUYECKHE CBOWCTBA
KHCIIOT. B3auMopeiicTBUE KHUCIOT € METaUIaMU. OJIEKTPOXUMUYECKHA Psi
HalpsOKeHU  METaJUIoB. B3auMoaeicTBHE KHCIOT C OKCHAAMH METAJUIOB.
B3auMonencTBUEe KUCIOT C OCHOBAaHUSIMA — PEAKOHS HEUTpaIr3allkH.
BzaumopeiictBue  kHCIOT ¢ coisiMH. [lodyueHue  OECKHUCIOPOAHBIX U
KHCJIOPOACOIEPHKAIUX KACIIOT.

Comu, wux kimaccudukanuss U CBoWcTBa. BzauMmopelctBue coleld cC
MeTasuilaMH, 0COOCHHOCTH 3THX peakiuid. BzaumoaeicTBie coseit ¢ CoIsIMu.

['eneTnueckue psiapl MeTalUla U HeMeTaula. ['eHeTuuyeckas CBS3b MEXIY
KJIacCaMU HEOPTaHUYECKUX BEILIECTB.

JlaGopaTopHblie ONbITHI.
17. B3anmoenicTBre OKCHIa KAJIBIUS C BOIOM.
18. IlomyTHEHME U3BECTKOBOM BOJIBI.
19. Peaknyst HeHTpanv3alum.
20. [Tonyuyenue rugpokcuaa menu (I1) u ero B3aumMoielicTBHE C KUCIOTOM.
21. Paznoxenue ruapokcuaa menu (II) mpu marpeBanuu.
22. B3anmoaencTBue KUCIOT C METAJIaMHU.
23. B3zanmoaeiicTBHE KUCIIOT C COJISIMHU.
24. O3HaKOMJIEHUE C KOJUIEKIIMEN COJIEH.
25. BzaumoneiictBue cynbhara meau (1) ¢ xxenesom.
26. BzanmoneiicTBrE COEN C COJISIMU.
27. 'eneTnueckas CBsI3b Ha IPUMEPE COCAMHEHUN MEJIH.
IIpakTueckune padoTbI
6. Permenue sKkcriepuMeHTaIBHBIX 3a71a4.
IHepuoanuecknii 3axoH u [lepuoaudeckasi cuctreMa XMMUYECKHX 3J1€MEHTOB

/.. Mennae/jieeBa U CTpOEHHE aTOMA
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EcrecTBeHHbIE ceMelcTBA XMMHUYECKMX JJIEMEHTOB: IIEJIOYHBIE U
HIEJIOYHO3EMENBHBIE METAJUIbl, TaJOr€Hbl, HHEPTHbIE (OJaropoAHbIE) Tras3bl.
AmMdoTtepHOCTh. AMBOTEpHBIE OKCUIBI U TUAPOKCUIBI. KOMILIEKCHBIE COMH.

Otkpeitue JI. . MenneneeBbiM [lepnoanyeckoro 3aKoHa U CO3JaHHE UM
[Iepronn4eckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opma CYIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUHU AaTOMOB. JOKa3aTenbCTBa CIIOKHOCTH CTPOEHHS aTOMOB.
OmnsiTel Pesepdopna. [lnanerapuas Mogens CTpOCHUS aTOMa.

CoctaB aTOMHBIX Si€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAS ATOMHAs
Macca. B3auMoCBsI3p MOHATHN «IPOTOH», «HEUTPOH», «OTHOCUTEIbHAS ATOMHAas
Maccay.

Mukpomup. OnekTpoHbl. CTpOo€HHE SJIEKTPOHHBIX YPOBHEW aTOMOB
xuMu4eckux 35eMeHTOB NeNe 1-20. IlonsiTHE O 3aBEpPIICHHOM 3JIEKTPOHHOM
YPOBHE.

N3oTonbl. PuU3NYECKUd CMBICT CUMBOJMKH lleproanyueckor CHCTEMBL.
CoBpemenHnas ¢opmynupoBka I[lepuogndeckoro 3akoHa. l3MeHeHHs CBOWCTB
AJIEMEHTOB B TMEpUOJAX M Tpynmnax, Kak (QYHKIUS CTPOCHUS DIIEKTPOHHBIX
000JI0YEK aTOMOB.

XapakTepuCTUKa JJIEMEHTA-METAUla M JJIEMEHTa-HEeMeTaula [0  HX
nonoxkeHntro B Ilepmoamdeckorr cucreme xumuueckux dnemeHToB J[. N
Meunneneesna.

JleMoHCTpaIUH.
e Paznuunbie GopMbl TAOIUI TEPUOAUIECKON CUCTEMBI.
e MopnemupoBanne nocrtpoenus Ilepmogmueckorr  cucremsr . WM.

Menneneena.

e Mojenn aTOMOB XMMHUYECKUX JJIEMEHTOB.
e Mojenu aTOMOB 3JIeMEHTOB 1—3-T0 nepruo0B
JlaGopaTopHbIe ONbITHI.

28. [Tomy4yenune ambpOTEpHOTO THAPOKCHIA U UCCIIEIOBAHNE €r0 CBOMCTB.
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Xumuyeckas cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

Nonnas xumuueckasi cBsizb. MOHBI, 00pa3oBaHHBIE aTOMaMU METAIIOB U
HeMeTauioB. CxeMbl 00pa30BaHUS HOHHOWM CBSI3M Il OMHApPHBIX COEAUHEHUH.
HonHble KpUCTATMYECKUE PEIIETKU M (DU3MUECKHE CBOMCTBA BEIIECTB C 3TUM
TUnoM pemérok. [lonstue o popmynbHON eAUHUIIE BEIIECTBA.

KoBanentHas xumudeckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpPHbIE (POPMYJIBL.
[Tonsitue o BasieHTHOCTH. KOBasieHTHas HenosisipHas cBsA3b. CxeMbl 00pa30BaHMS
KOBAJIGHTHOM CBSI3U JUIsl OWHApHBIX COeMUWHEHUN. MoJeKyssipHble U aTOMHBIE
KPUCTAUINYECKUE PEMIETKH, U CBOWCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

DNEeKTpOOTPULATENBHOCTh. Psip anekTpooTpunarenbHocTH. KoBasieHTHas
noJisipHast XuMuyeckas cBs3b. Jlumonb. Cxembl 00pa3oBaHUS KOBaJEHTHOM
NOJIIPHOM CBSI3W Il OMHApPHBIX COeAMHEHW. MoJeKylspHble M aTOMHBIE
KPUCTAUINYECKUE PEILIETKH, U CBOWCTBA BEILIECTB C 3TUM TUIIOM PELIETOK.

Meramnuyeckass XMMHYECKass CBA3b M METAIUIMYECKAS KPHUCTAIUIMYECKas
peméTka. CBOMCTBAa BEUIECTB C 3TUM THUIIOM PELIETOK. Enunas npupona
XUMHUYECKUX CBS3EH.

Crenenp okucneHus. CpaBHEHHE CTENEHW OKHUCIEHUS W BAJEHTHOCTH.
[IpaBuna pacuéra cTeneHeit OKUCIeHHs o (HopMysiaM XUMUYECKUX COCTUHEHUH.

OKHUCANTENBPHO-BOCCTAHOBUTENBbHBIE peakiuu. OnpeneneHue CTeneHen
OKHUCJIEHHS ISl 3JIEMEHTOB, OOpa3yloIIMX BEUIECTBA pa3HbIX KiaccoB. Peakiumn
MOHHOTO OOMEHa U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENb U
BOCCTAHOBUTENb, OKHUCJIEHHE W BoccTaHoBieHUE. (COCTaBIEHUE YpaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO OajaHca.

JlemoHcTpanum.

BuneodparmenTsl u cnaitabl «oHHass XuMU4YecKast CBS3bY.

Komneknug BemniecTs ¢ MOHHONM XUMHYECKOU CBS3BIO.

e Mojenn HOHHBIX KPUCTAUTMYECKUX PEUIETOK.

Buneodparments! u cmaiinpl «kKoBaneHTHas XUMHUYECKask CBSI3bY.
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o Kosutekuus BEMIECTB MOJIEKYJISIPHOTO U @aTOMHOT'O CTPOEHHS.
e Mojenu MOJICKYJISIPHBIX M @aTOMHBIX KPUCTANIMYECKUX PELIETOK.
e BuneodpparMeHTsl U cnaipl «MeTammyeckas XUMHUUECKast CBIA3bY.
o Komekuus «MeTajlibl ¥ CILIaBBD».
e B3sanmojelicTBUE IIMHKA C CEPOM, COSTHON KUCIOTOM, XinopuaoMm meau (11).
e [‘opeHue maraus.
e B3sanmoaelcTBUE XJIOPHOU U CEPOBOAOPOIHON BOIBI.
JlaGopaTopHbIe ONBITHI.

29. W3rotoBiieHrne MOJAECIIH, UILTIOCTPUPYIOIECH CBOMCTBA METAINTMYECKON CBA3U

9 kiacc
IloBTOpeHne U 00001IeHUE CBeIeHNI O KypcYy 8-T0 KJacca
bunapubie coequnenus. OKCUAbl CoJIe00pa3yIOIIUe U HECOIe00pa3yrolue.
['uapokcuapl: ocHOBaHUsA, aM(poTepHble, KUCIOThHl. CpeaHue, KUCible, OCHOBHbBIE
COJIN.

O06o0menue cBeaeHU O XuMuyeckux peaknusax. Kiaccudukanus
XUMUYECKUX PpPEAKUUH IO PA3JIMYHBIM OCHOBAHHUSM: COCTaBy M  YHCIY
pearupyronmx U o0pa3yronmxcsi BEIIecTB, TEIoBoMYy 3G (dEKTy, HalpaBlIeHUIO,
W3MEHEHHUIO CTENEHEW OKHCIECHUSI DSJIEMEHTOB, OOpa3yoIIUX pearupyroume
BElIEeCTBa, (pa3e, NCIOJIb30BAHUIO KaTalu3aTopa.

[lonate o0 ckOpoCcTH XUMHUYECKOW peakuuu. OakTopbl, BIUAIONIME HA
CKOPOCTh XMMMYECKMX PpEAaKUUH: MPUpPOJAa PpPEArupyroIIMX BEHIECTB, HUX
KOHLIEHTpauusi,  TeMmIepaTrypa,  IUIOIaJAb  CONPUKOCHOBEHHMS,  HAJIAYUE
katanuzaropa. Karamus.

JlemoHcTpanum.
o O3HaKOMIIEHHE C KOJUIEKIUSIMH METAJJIOB U HEMETAJIJIOB.
o O3HaKOMIIEHHE C KOJUIEKIIUSIMH OKCHJIOB, KUCIIOT U COJIEH.
e 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEAKLUMU OT INPHUPOABI PEArUPYOIINX

BCIICCTB.
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e 3aBHUCUMOCTb CKOPOCTM XUMHYECKOM peakuuu OT KOHIEHTpauuu
pearupyromux BEIIECTB.
e 3aBHUCUMOCTh  CKOPOCTM  XMMHMYECKOM  peakuuu  OT  IUIOLIAJU
CONPUKOCHOBEHHUSI pEarupyIoIInX BEIIECTB («KUIISIIUI CION).
e 3aBUCUMOCTb CKOPOCTM XHMHYECKOM peakuuu OT TEeMIEpaTyphbl
pearupyronmx BeIecTB.
JlabopaTopHbIe ONBITHI.
1. BzaumoencTeue aMmMuaka u XjaopoBOJAOPOA.
2. Peakuus HEUTpaIU3aIUY.
3. Habmroaenue TemnoBoro s dekra peakiuu HeuTpanu3aluu.
4. BzaumopeincTBre cepHoi KUciIoThl ¢ okcuaoM meau (11).
5. PaznoxeHue nepokcuaa BoAOPO/ia C MOMOIIBIO KaTaja3bl KapToges
6. 3aBUCUMOCTbH CKOPOCTH XMMHUYECKOW PEAKIIUH OT IPUPOJIBI PEATUPYIOIINX
BELIECTB HA IPUMEPE B3aUMOACUCTBUS PaCTBOPOB THOCYJIb(aTa HATPUS U
xjopuaa 0apusi, THOCYJIb(paTa HATPUS U COISTHOM KUCIIOTHI.
7. 3aBUCUMOCTB CKOPOCTH XMMUYECKOM peaKIUU OT IIPUPObI METAJUIOB IIPU UX
B3aUMOJECUCTBUU C COJITHOM KUCIOTOM.
8. 3aBUCUMOCTbH CKOPOCTH XMMUYECKOW pEaKLU OT IPUPOJIBI KHCIIOT IPH
B3aMMO/JICHCTBUU UX C JKEIIE30M.
9. 3aBHCUMOCTbH CKOPOCTH XUMHUUYECKON PEAKIIUH OT TEMIIEPATYPHI.
10.3aBHCUMOCTB CKOPOCTH XMMHUYECKOW PEAKIMN OT KOHLIEHTPALINH.
11. 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIIUU OT IUIOLIAIA COMNPUKOCHOBEHUS
pearupyroumx BeIecTB.

12. 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEeaKMy OT KaTaJiu3aTopa.

XuMHYeCKHEe peakiu B PACTBOPAX 3JIEKTPOJINTOB
[lousiTie 00  PJEKTPOIMTUYECKOM  AMCCOLMAIMM.  JNEKTPOIUTHI U

HEAJIEKTPOJIUTHL.. MeXaHu3M  JUCCOIMAIUMN  BJIEKTPOJUTOB C  Pa3IMYHBIM
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xapakTepoM CBs3u. CTEneHb dIEKTPOIUTHYECKOW nuccounanuu. CHIlbHBIE U
CJ1a0bIe 3JIEKTPOJIUTHI.

OCHOBHBIE  TMOJIOKEHUS TEOPUU  DBIEKTPOIUTHYECKOW  JTUCCOLHALNU.
Knaccudukanms uvoHOB M uX cBoMcTBa. KHCIOTBI, OCHOBaHUS W COJIM Kak
AMEKTPOIUTHL. VX Kiaccudukamus u TUCCOIUaITus.

OO0mue XMMUYECKUE CBOWCTBA KUCIOT: U3MEHEHUE OKPACKH MHANKATOPOB,
B3aMMOJICHCTBUE C METaJVIaMH, OKCHJIAaMH U THUIAPOKCUIAMU METAJIOB U COJISIMHU.
Monekynsipable M HWOHHBIE (TIOJIHBIE U COKpAlI€HHBIE) YpPAaBHEHUS pEaKIuu.
XUMHUUYECKUM CMBICI COKPAIIEHHBIX YPAaBHECHHUU. Y CIIOBUS IIPOTEKAHUs PEaKLUN
MEKTy DJICKTPOJIUTAMHU JI0 KOHIIA. Psi/T akTUBHOCTH METAJLJIOB.

OO0mue XMMHUYECKHE CBOMCTBA IIEJIOYEH: B3aUMOJCHCTBUE C KHUCIOTAMH,
OKCUJaMU HEMETAJJIOB, coyisiMu. OOIIMe XMMUYECKUE CBOMCTBAa HEPACTBOPUMBIX
OCHOBAHHWM: B3AMMOJICVCTBHE C KUCIOTaMU, Pa3JI0KEHUE ITPU HArPEBAHUH.

OOmue XUMHUYECKUE CBOMCTBA CPEIHMX COJIeH: B3aUMOJICUCTBUE C
KHCJI0TaMU, IIeJIOYaMHM, COJISIMU M MeTaulaMu. B3aumoaeicTBUe KUCIBIX COJIeH CO
HIEJI0YaMH.

['unponus, kak 0OMEHHOE B3aMMOJICUCTBHUE COJIeH ¢ BOAOW. [ uaponus conu
CUJILHOTO OCHOBaHHUS U cjaboi KUCIOTHI. ['maponu3 conu cnaboro OCHOBaHUS U
ciiibHOU KUCHOTHI. [IIkana pH.

CBolicTBa KHUCIIOT, OCHOBAaHWW, OKCHUJIOB M COJE€H B  CBETE TEOPUU
AICKTPOJIMTUYECKOM  JUCCOIMAIMU U OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIUi.

JlemoHcTpanum.
e lcnplTaHKWe BEUIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD
e 3aBHCHUMOCTb JIEKTPONPOBOJHOCTH YKCYCHOM KUCIOTHI OT KOHUEHTPALIUH.
e JIBMIKEHHE OKPAIIEHHBIX HOHOB B 3JICKTPUYECKOM I10JIE
e OrmpeneneHue xapakTepa cpeibl B pacTBOpax COJIeH.
JlaGopaTopHbIe ONbITHI.

13. JInucconumanus cnadbix 3JIEKTPOJIMTOB HA IPUMEPE YKCYCHOM KHUCITIOTHI.
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14. 3MeHeHne OKpacKu HHANKATOPOB B KMUCJIOTHOW CpEE.
15.Peaknuns HEUTpanu3anuu pacTBOpPa MIETOYM PA3TUIHBIMU KHUCIOTAMU.
16. [Tonyuenne runpoxcuna meau(ll) u ero B3aumoieicTBrE ¢ pa3IuUHbIMU
KHCJIOTAMH.
17. B3aumoieiicTBUE CUIIbHBIX KUCIIOT ¢ okcuaoM meau(1l).
18-20. BzaumojeicTBrE KUCIOT C METAJJIAMHU.
21. KauecTBeHHas peakiysi Ha KapOOHAT-HUOH.
22. [lomy4deHnue CTy1HsI KPEMHUEBON KHUCIIOTHI.
23. KauecTBeHHas peakius Ha XJIOPU/I- WU CYJIb(aT-HOHbI
24. I3MmeHeHune OKpacKu UHAWKATOPOB B IIECJIOYHOU CpeIE.
25. B3anmoecTBrE MET0UEH C YIIIEKUCIIBIM Fa30M.
26. KauecTBeHHas peakiysi HA KATHOH aMMOHHUS.
27. llonyuenue ruapokcuaa meau(Il) u ero pasnoxxenue.
28. BzaumoeiicTBre KapOOHATOB C KUCIOTAMH.
29. Ilomyuenne ruapokcuaa xenesa(lll).
30. B3aumoneiictue xxemne3a ¢ pactBopoMm cyibdara menu(Il)
IIpakTnueckue padoThbl
1. CoiicTBa KHCIOT, OCHOBAaHHI, OKCHJIOB U COJIEH B CBETE TEOPUU
ANEKTPOJUTUUECKON TUCCOLUALIMHI U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii
HeMmeTassibl 1 MX coeIMHEHU S

CTtpoeHue aToOMOB HEMETA/UVIOB W MX mnosioxkeHue B Ilepuoamyeckoit
cucreme. Psan snektpoorpuniatenbHOCTH. Kpuctaiummueckne peméTkn HEMETAIIIIOB
— TMPOCTBIX BEUIECTB. AJIOTponHss M €€ NpuYuHbL. DU3NYECKHE CBOWICTBa
HeMeTauioB. OOIIMe XMMHYECKHE CBONCTBA HEMETAJIOB: OKHCIIHUTENIbHBIE U
BOCCTAHOBUTEJILHBIE.

l"anorensl, cTpoeHUE UX aTOMOB M MOJEKyd. PU3MYECKUE U XUMUYECKHUE

CBOMCTBa TaJIOT€HOB. 3aKOHOMEPHOCTHM H3MEHEHUsI CBOMCTB TajlOTEHOB B
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3aBUCHUMOCTH OT HX mojoxeHuss B Ilepmoamueckoin cucreme. Haxoxzaenue
raJIOr€HOB B IIPUPOJIE U UX MOJyYEHHE. 3HAUEHUE U TPUMEHEHUE TAJIOTEHOB.

['anoreHoBOJOpOABI W COOTBETCTBYIOIIME KM KHUCJIOTHI: IUJIaBUKOBAs,
coJisiHast, OpOMOBOJOPOJHAs, HOJAOBOJMOpoaHas. [amoreHuanl. KayecTBeHHBIE
peakuuM Ha TaJOreHUA-WOHbL. I[IpUMEHEHHEe COEIMHEHHWH TajJOoreHOB M HX
OHMoJOornYecKas poJib.

Obmas xapakrepuctuka 3nemeHToB VI A — rpynnsl. Cepa B npupoze u eé
MoJlydeHue. AJUTOTPONHbIE MOAM(PHUKAIMN CEpbl U MX CBOWCTBA. XHUMHUYECKUE
CBOMCTBA CEPHI U €€ MPUMEHECHUE.

CepoBOJIOPOJI:  CTPOCHHE  MOJIEKYJbI, (PU3MUECKHEe UM  XHUMHUYECKHUE,
nosyuyeHue M 3HaueHue. CepoBogoponHas kuciora. Cynbduiasl U UX 3HAUYCHHUE.
JromuHODOPHI.

Oxcun cepri(1V), cepuucras kucinora, cyib@ursl. KauecTBeHHas peaxkuus
Ha CyJIb()UT-UOH.

Oxcun  cepol(VI), cepnas kucnora, cynbdarel. Kpucramioruaparsl.
KauecTBeHHas peakuus Ha Cyiab(paT-HOH.

CepHas KuCIOTa — CUJIBHBIN 51eKTponauT. CBONCTBAa pa30aBIC€HHON CEPHOM
KHUCJIOTBI, KAK TUIMYHOW KHUCJIOTHI: B3AUMOJEHCTBUE C METAJUIaMH, OCHOBHBIMU U
aMm(pOTEepHbIMU OKCHJIaMH, OCHOBAaHHUAMHU M aM(OTEPHBIMH T'MJIPOKCH]IAMHU,
cosisimu. KauecTBeHHast peakius Ha Cyiab(}aT-uoH.

OO0miast xapakTepucTuka 3J1eMeHTOB VA rpynmbl. A30T, CTpO€HUE atoMa U
MoJIeKyJIbl. DU3MYECKUEe U XMMHUUYECKHE CBOWCTBA M NPUMEHEHHE a30oTa. A30T B
PUPOE U ero OUOIOruYecKas poJib.

AMMUak, cTpoeHUE MOJIEKYJbl U (U3NYECKUe CBOMCTBA. AMMUayHas BOJA,
HAIIATBIPHBIM ~ COUPT, TUAPAT aMMuaka. J{OHOPHO-AKLENTOPHBIN MEXaHU3M
oOpa3oBaHus KaTHMOHAa aMMOHHS. BoccTaHoBuTenbHbIE CBoMcTBa ammuaka. Conu
aMMOHMS M X NpuMeHeHne. KauecTBeHHas peakiys Ha KAaTHOH aMMOHHSL.

Oxkcuapl azora: HecoiaeoOpa3yrolue U KUCIOTHBIE. A30THUCTas KUCIOTa U

HUTPUTHI. A30THas KUCIIOTA, €€ TOJIydeHUE U cBorcTBa. HUTpaTsl.
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®docdop, crpoenne aroma u amiorpornusa. Dochunel. Pochun. Oxcun
dochopa(V) u oprodochopuas kuciora. Docharel. Dochopubie yaoOpeHUS.
HNHCcekTHIIUBI.

OO6m1as xapakTepucThKa 3J1eMeHTOB [V A- rpynmbl: 0COOEHHOCTH CTPOCHUS
aTOMOB, NPOCTBIX BEHIECTB M COEAMHEHUH B 3aBUCHMOCTH OT MOJIOKEHHUS
aneMeHToB B lleproguyeckoit cucteme. Yriaepod. AJIOTpONHbIE MOIUDUKAIIUY:
anMas, rpadut. AMOpPGHBINA YIIIepol U €ro CopTa: caXka, aKTUBUPOBAHHBINA yTOJIb.
AncopbOrusi. XuMuueckue cBoicTBa yriepoaa. Kokcoxumuueckoe mpou3BOJICTBO
u ero npoaykuus. KapOusl.

Oxkcup yraepona(Il): ctpoeHune MoJieKyJibl, MOJYyYEHHE U €ro CBOMCTBA.
Oxcupn yraepopa(IV): crpoeHue MoOJeKyJbl, NOJy4Ye€HHE U €ro CBOMCTBA.
VYronbHas kuciora. Colld yroJibHOW KHCIOTHI: KapOOHAThl M THUIAPOKAPOOHATHI.
Texnngeckas u muIeBas coaa.

Heoprannueckne U OpraHMYeCKHe BEIIECTBA. Y TJIEBOAOPOIbI. XUMUYECKOE
CTPOEHUE OPTraHUYECKUX BEIIECTB, KAaK MOPSIAOK COCTUHEHHUS aTOMOB B MOJIEKYJIE
10 BaJIECHTHOCTH.

MeraHn, 3TaH, KaK NPEAETIbHbIE YIIIEBOJOPOAbl. DTUJIEH U AllETUIIEH, KaK
HelpeaebHble (HEHACBIEHHbIE) YIJIEBOAOPOAbl. ['OpeHue yrieBoaopoIoB.
KauecTBeHHbBIE pEAKIIMU HA HENPEEIbHbBIE COETMHEHNS.

OTUTIOBBIM  CNIUPT, €ro MOJy4YeHHE, MpPUMEHEHHWE U (U3HOJOTUYECKOe
nericrBue. TpexaroMHbBIM cnupT TimuepuH. KadecTBeHHass peakuus Ha
MHOTOAQTOMHBIE CIIUPTHI. Y KCYyCHAs — MIPEICTaBUTEINb KJ1acca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenume ero aroma u cBoWcTBAa. KpemHuIl B mpuUpOIE.
Cumnnmasl v cunad. Okeug kpeMausi(IV). KpeMHueBas kuciora u €€ coiu.

[IpousBoncTtBO  crekna u nHeMeHTta.  Ilpoaykmus — CcUIIMKaTHOU
MPOMBIIIJICHHOCTH: ~ ONTHYECKOE BOJIOKHO, Kepamuka, (apdop, dasHc.

OnTryeckoe BOJIOKHO.
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Hemerannsl B npupojae. dOpakioHHasi meperoHka >KUIKOro BO3AyXa, Kak
croco0 ModydeHusl KUCIopoja, a3oTa, aproHa. Ilomyuenue docdopa, kpemHuus,
XJIOpa, uoAa. DIEKTPOIU3 PaCTBOPOB.

[ToydyeHue cepHOM KHUCIOTHI: CHIPHE, XMMH3M, TEXHOJIOTMYECKas CXema,
METOJI KHUITALLEro CJIOSl, MPUHIUIBI TEMIOOOMEHA, MPOTUBOTOKA M LUPKYISLUU.
OneyM. [Ipou3BoACTBO aMMHaKka: ChIPbE, XUMU3M, TEXHOJIOTHUECKAs CXeMa.

JemoHCcTpanumn

e Koutekuus HeMEeTalIoB.
e Mojenm  KpUCTAUIMUECKMX  PEIIETOK  HEMETAJIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (30HATOp W MPUHLHUIBI €70 PAOOTHI.

e ['OpeHHE HEMETaNIOB — MPOCTHIX BEIIECTB: cephl, docdopa, APEBECHOTO
yTJISL.

e (OOpa31pl raJIoOreHOB — MPOCTHIX BELIECTB.

e BsanmMopaelicTBHE TAJIOTEHOB C METAJIAMH.

e BriTecHeHHE XJ0pa OpOMOM WIIM HOJAA U3 PACTBOPOB UX COJIEH

e Koyutekuys NpUpOJHBIX COEAUHEHUN XJIOPA.

e BzanmojeicTBuE CEPhI C METAJIJIAMMU.

e ['opeHue cepbl B KUCIOPOJIE

e Komnekuus cyab(UIHbIX PY/I.

e KayecTBeHHas peakuus Ha Cylab(UI-UOH

e (OOecuBeyrBaHUE OKPAIIEHHBIX TKAHEH U LIBETOB CEPHUCTHIM Ia30M.

e B3auMogelcTBrE KOHLIEHTPUPOBAHHOM CEPHOU KHUCIIOTHI C MEBIO.

e OOyriMBaHME OpPraHUMYECKUX BEIIECTB KOHUEHTPUPOBAHHON cepHOU

KHUCJIOTOM.

o Jluarpamma «CocTaB BO3IyXa»
e Buneodparments! u cnaiasl «[ITnasu 6a3apsiy
o [lonmyuenue, coOupaHue 1 pacrio3HaBaHUE aMMHUaKa

e PaznoxxeHue OuxpomaTa aMMOHHMS
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B3aumoencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO

['openne yépHoro nmopoxa

PaznoxeHune HUTpara Kaiusi 1 TOPEHUE JPEBECHOTO YIOJIbKa B HEM
OO0pa3iel MPUPOIHBIX coearnHeHUH docdopa.

['openue docdopa Ha BO31yXe U B KUCIOPO/IE.

[Tomyuyenue 6enoro ¢ochopa u UCIBITAHUE €T0 CBOMCTB

Komneknus «O06pa3iipl IPUPOIHBIX COSTUHEHUH YIIIepoiay»

[Toptper H. JI. 3emunckoro. IloriomeHne aKTUBUPOBAHHBIM YIJIEM
PacCTBOPEHHBIX BEIIECTB WIIM T'a30B.

Y CTpOUCTBO ITPOTUBOrasa

Mojenu MoJIeKyl MEeTaHa, 3TaHa, STUICHA U alleTUJICHA.

B3aumopeiictBue 3TuieH ¢ OpOMHONM BOJAOW M PACTBOPOM IMEpMAaHraHaTa
KaJIusL.

OO61re XuMUYECKHEe CBOMCTBA KUCIIOT HA TPUMEPE YKCYCHOM KUCIOTHI
KauecTBeHHas peakiyisi HA MHOTOATOMHbBIE CIIUPTHI

Komnekuus «O0pa3ibl IPUPOJHBIX COETUHEHUN KPEMHHUS)

Koutekuums crekna, KepaMHUKHU, [IEMEHTA U U3ACIUN U3 HUX

Komnnekumst mpoayKuuu CUIIMKaTHON MTPOMBIIIUIEHHOCTH

Bunecodparments! u cimaiiapl «IIpon3BoICTBO CTEKIA U IIEMECHTA)
Komnexuus «IIpupoaHbie coeTUHEHNSI HEMETAIIOBY

BuneodparmenTs u cnaiinbl «OpakiiMOHHAsA EPErOHKA KUJIKOTO BO3IyXa»
Buneopparmentst u crnaiael  «llosydeHue Bomoponaa, Kuciaopoja U
raJIOr€HOB JIEKTPOJIUTHUECKHM CIIOCOOOM)

Mopenu annapartoB Il IPOU3BOACTBA CEPHOM KUCIIOTHI.

Moenb KUISIIIEro Cios.

Moenb KOJIOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTsl u cnaitasl «I[pon3BoicTBO CepHOM KUCTOTH)

Buneodparments! u cmaiiapl «[Ipon3BoicTBO aMMuaKay



37

e Komnekuus «CpIpb€ Al HOTYYEHUSI CEPHOM KUCIIOTBI»
JlaGopaTopHbIe ONbITHI
31. Pacno3HaBaHue raJIOT€HNU1-HOHOB
32. KadecTBeHHBIC peaKIuu Ha CyJIb(haT-HOHbI
33. KauecTBeHHas peakuysi Ha KATHOH aMMOHUS
34. XuMuyeckre CBOMCTBA a30THOM KHUCIIOTHI, KaK 3JIEKTPOJIUTA
35. KauecTBeHnble peakiuu Ha hocdaT-uoH
36. IlosrydyeHrie U CBOMCTBA YTOJIbHOM KUCIOTHI
37. KauecTBeHHas peakiys Ha KapOoHAT-UOH
38. IIpomyckanue yriieKuCioro ra3a 4epe3 pacTBoOp CUIIMKAaTa HaTPUs
IIpakTnyeckue padoThbl
2. 3yuenue CBONCTB COJITHON KUCIOTHI
3. I3yueHune cBOWCTB CEPHOI KUCIOTHI
4. ITonyuyenne aMMHUaka U U3y4eHHUE €T0 CBOMCTB
5. [NonydyeHue yriekucsaoro ra3a U u3yuyeHue ero CBOMCTB

Metajuibl 4 ux coequnenus (16 4)

[Tonoxenne meraiuioB B Ilepronnueckoi cucreme XuMuueckux sjiementos Jl. 1.
MenpaeneeBa, CTpOCHHME HUX aTOMOB U KpPUCTAUIOB. Mertajuinueckass CBsS3b H
METAJUIMYECKasi KPUCTAUIMYECKAs pemerka. Pu3nyeckue CBOWCTBA METAIIOB:
JEKTPO- U TEIUIONPOBOIHOCTh, OTPAKAOIIAsl CIOCOOHOCTh, TMJIACTUYHOCTb.
CnuiaBbl YEPHBIE U 1IBETHBIE.
Mertamnel  Kak BOCCTAHOBUTENW. OJIEKTPOXUMUYECKUW Psifi  HANpPSHKEHUU.
B3auMopelicTBue METaNIOB € HEMETallaMH, OKCHUIAMH, KHUCIOTAMH, COJISIMHU.
AJIFOMUHOTEPMUS.
Okcuapl W TUAPOKCUIBI IIEJOYHBIX METAJUIOB, HUX IIOJIyY€HUE, CBOWCTBA,
NpUMEHEHNE. BaKHENIINE COJNM IIEJIOYHBIX METAJUIOB, UX 3HAYEHHUE B JKUBOU U

HEKUBOW MPUPOJIE U B KU3HU YEIIOBEKA.
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Okcuapl U THAPOKCUIBI IIEJIOYHO3EMENBHBIX METAJLIOB, UX MOJIYYEHHUE, CBOWCTBA
Y IpUMEHEHNE. BaxxHenIre conu mEI0YHO-3EMENIbHBIX METAIUIOB, UX 3HAYCHHE B
IPUPOJIE U KU3HU YenoBeka. KapOoHaTsl U THIpOKapOOHATHI KaIbITHS.
KéctkocTh BonbI: BpeMeHHasi U mocTtosiHHas. CriocoObl yCTpaHEHUs BPEMEHHOU
#EcTkocTH. CrocoObl yCTpaHEHHS TOCTOSIHHOM KECTKOCTU. VOHUTHL.
CoenvHEeHUs AIIOMUHUS B TOpuUpoje. XUMHYECKHME CBOMCTBA aAJTIOMHHUSL
OcoOeHHOCTH OKCHJA W THAPOKCHIA ATIOMUHUS KakK aM(pOTEPHBIX COCIUHEHUH.
Baxneiime conu amoMuHus (XJaopu, cyiabgar).
OcobOeHHocTu cTpoeHusi aToma skenesa. JKene3o B npupojie. Baxueimue pymabt
xene3a. [lonyuenne uyryna u cramu. Oxcunbl u ruapokcuast sxenesa(ll) u (II).
Comu sxene3za(Il) u (III). OOHapyxkeHHEe MOHOB KaTHMOHOB >K€Jie3a B PacTBOpE.
3HaYeHUE COCAUHEHUN Kele3a.
Koppo3ust xumudeckas u 3JISKTPOXUMHUUYECKAs. 3alUTa METAIIJIOB OT KOPPO3HHU.
Mertannel B mpupojie: B CBOOOJHOM BHJE€ U B Buje coenuHeHuid. [lonstue o
METaJUTYPIrUHu. UépHas W 1UBETHas MeETaJUIyprusl. [Tupomeranmnyprus,
THAPOMETAILTYprusi, 3yekTpoMeramutyprus. [Jlomenusiii npornecc. Ilepepaborka
YyryHa B CTaJIb. DJIEKTPOJIN3 PACIIIIABOB.
JleMoHCcTpauumn

e BzaumojeicTBUE HATPHsI, JIUTHUS U KAJIbIMS C BOJIOM.

e [‘OopeHue HATpUsl, MarHUS U XKeEJe3a B KUCIOPO/IE.

e Bcnblka TEPMUTHON CMECH.

e BizauMmogeilicTBHE CMECH OPOIIKOB CEPHI U JKEJI€3a, [IMHKA U CEPHI.

e BizauMmojeiicTBHE aJIOMUHMS C KUCJIOTaMU, IIIeJI0YaMH U BOJIOM.

e BzaummopeicTBue xkene3a U MEIU C XJIOPOM.

e Bi3aumopelicTBre MEIU ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTOM U a30THOMU

KHUCJIOTOM (pa30aBICHHOW U KOHIIEHTPUPOBAHHOM ).
e (Okpacka IJIaMEHU COCIMHEHUSIMHU IIEJIOYHBIX METAJLIIOB
e Okpacka IJIaMEeHU COCTMHEHUSIMHU IIET0YHO3EMENIbHBIX METAIIJIOB

e ['amreHue U3BECTH BOJOMU.
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e [lomydyeHue KECTKOM BOABI B3aHUMOJECHUCTBUEM YIIIEKHCIIOIO C U3BECTKOBOM
BOJOM.
e VcTpaHEeHHE BPEMEHHOH KECTKOCTH KUTITYCHUEM U TOOABKOU COJIBI.
e YcTpaHeHHE MOCTOSHHON KECTKOCTH T00ABKOM COJIBI.
e VOHUTHI U IPUHIUIT UX ACHCTBUS (BUISO(pParMeHT).
e KoJekuus NpupoIHbIX COCTUHEHUN aTIOMUHUSL.
e BuneodparMeHTsl U ciialiibl « OKCUI ATFOMUHUS M €T0 MOIU(DUKAITAN.
o [lomyuenne amM(dOTEepHOTO TUAPOKCHIA ATIOMUHHUS U HCCIEAOBAHUE €ro
CBOWICTB
o Komnekuus «XuMHUYECKUE UCTOYHUKHU TOKa»
e Pe3ynbTarhl ANMUTEIBLHOTO SKCIIEPUMEHTA IO U3YUYEHUIO KOPPO3UHU CTAJIbHBIX
W3JICJIN B 3aBUCHMOCTH OT YCJIIOBUM IIPOLIECCOB
e Boccranosnenue menu u3 okcuna meau(Il) Bogopomaom
e Buaeodparments! u cnaiiapl «[Ipor3BOACTBO UyTyHA U CTAIN»
e BuneopparMeHTsl u crnaipl «3aenus U3 yyryHa u cTajim»
e BuaeopparMeHTsl U ciaiibl «[I[porn3BOACTBO ATFOMUHUS
JlabopaTopHbIe ONBITHI
39. Bzaumoneiictue xxemne3a ¢ pacTBopoM cyibdara meau(Il)
40. [Tomy4yeHne N3BECTKOBOM BOJIBI M OTIBITHI C HEH
41. Tlonyuenue ruapokcuaos xkenesa(ll) u (1)
42.KauecTBEHHbIE pEAKIIUHA HA KATUOHBI JKelie3a
IIpakTnueckune padoTbl
6. [TomydyeHue KeCTKOM BOJIbI M CTIOCOOBI €€ yCTpaHEeHUS
7. PelieHue sKkcriepuMEHTaIbHBIX 33a/1a4 10 TeMe «MeTamibn
XHUMHUS M OKpY:KaoLIas cpeaa
Crpoenue 3emiu: sSApO, MaHTUS, 3€MHas Kopa, HMX XUMHUYECKUH COCTaB.
JIutocdepa n e€ xumuyeckuid cocraB. Munepansl. Pynel. OcagouHble MOpPOAbL.
[Tone3nsie ckonmaemMbie. XUMUYECKUN cOCTaB ruapochepbl. XMMUYECKUN COCTaB

aTMoc(ephl.
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VICTOYHMKHM XUMHYECKOIO 3arpsi3HEHus OKpyXkaroue cpeasl. ['nmoOanbHbIE
IKOJIOTUYECKUE TPOOJIEMBbl YEOBEUYECTBA: MAPHUKOBBIA JPQPEKT, KUCIOTHBIC
JOKI1, 030HOBBIE JBIPbl. MeXAyHapOJHOE COTPYIHUYECTBO B 00JACTH OXpaHbI
OKpYXKaIOILEH Cpeibl OT XUMUYECKOTO 3arpsI3HEHUS. «3€JIEHAs XUMUS».
MapkrpoBKa YIMaKOBOYHBIX MATEpUAJIOB, AJEKTPOHHKM M OBITOBOW TEXHHKH,
IIPOYKTOB IUTAHUS, ITUKETOK I10 YXOIy 32 OJICKIOM.
JleMoHCTpanun

e Buneodparmentsl u cnaiiapl «CTpoeHue 3eMian U €€ XUMUYECKUH COCTaB»

e Koyutekys MUHEPAJIOB U TOPHBIX NIOPOJ

e Komnekunsa «Pynsl MeTamioB»

e Buneopparmentsl u ciaidnpl «l'7mo0anbHbIE 3KOJOTHYECKHE MPOOJIEMBI

YEeJI0BEYECTBAY

e BuneopparMeHThI U ClIaliibl O CTENEHU YKOJOTUYECKOW YHUCTOTHI TOBapa
JlaGopaTopHbIe ONBbITHI
43. N3y4yenue rpanura
44. H3ydyeHue MapKUpPOBOK  pPa3jIMYHbIX  BHJIOB  IPOMBIIUIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB

O0001meHre 3HAHMH 0 XMMHUH 32 KypPC OCHOBHOM mKo0JIbL. [loaroroska k

OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY

CrpoeHne aTtoma B COOTBETCTBUU C IIOJIOKEHHMEM XHMHYECKOTO JJIEMEHTA B
[Tepponnueckoit  cucreme. CTpoeHHME BEIIECTBA: XUMHYECKash CBSI3b W
KPUCTAJUTMYECKUE PEIIETKU. 3aBUCHMOCTh CBOMCTB OOPAa30BaHHBIX 3JEMEHTaMHU
MPOCTHIX BEIIECTB (METANIOB, HEMETAIOB, OJArOPOJHBIX ra30B) OT MOJIOKEHUS
anemMeHToB B llepumonnueckon cucreme. TUNONIOrHsS HEOPraHUYECKUX BELIECTB,
JIEJIEHNE X Ha Ki1accel U rpynmnsl. [IpencraBureny.
IIpuzHakn ¥ yClIOBHS NIPOTEKaHUs XUMHUUYECKMX peakuud. Tumnosiorus
XUMHUYECKUX pEeakUui MO pa3iuyHbIM OCHOBaHUSAM. Peakiuu MOHHOTO OOMEHA.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC pE€aKuuu.
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XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEpHbIE XMMHYECKUE CBOMCTBA
COJICO0Pa3yIOMINX OKCHJIOB, TUIAPOKCUIOB (OCHOBAHUU, KUCIOT U aM(pOTEPHBIX

TUAPOKCHUIOB), COJICH.



IIpumepHOe TeMaTHUYECKOE IVIAHUPOBaHNE Kypca 7 Kjiacca

(1 4 B Hemes10, Bcero 35 4, U3 HUX 1 4 — pe3epBHOE BpeMsi)

NeNe Tema ypoka Conep:xanue ypoka XapakTepuCcTHKA OCHOBHBIX BU/IOB 1€SITEJIbHOCTH
YPOK o0y4yaromuxcs (Ha ypoBHe y4eOHBbIX JeHCTBHIl)
(1)
n/n
1—4 IIpeamer xumMum U MeTOABI €€ n3yueHus (4 1)
1 [Ipeamer xumun 3HaueHUE XMMUU B KU3HU COBPEMEHHOTO 4enoBeKa. | O0viacHAmMb TUANEKTUKY B3aUMOOTHOIICHUH 4eIoBeKa
Tena u BenrectBa. CBoiicTBa BeulecTB. [IpuMeHeHNE | U IPUPOIBL, ULTIOCMPUPOBAMb €€ TPUMEPAMMU.
BEIIIECTB Ha OCHOBE UX CBOMCTB. Xapaxmepuzoeams PEeIMET XUMUH.
JdemoHcTpaumu. Komneknus CTEKJISIHHOM | Pasznuuamu Tena v BEUECTBa.
xuMudeckor mnocynbl. Komnexkuuss wusnenuid w3 | Xapakmepuzoeams  CBOWCTBA  BEIIECTB  KaK  HX
AJTIOMUHHMS M €TO CIJIaBOB WHJUBUTyaJIbHBIC TTPU3HAKH.
Yemanasnueams ~ NpUYMHHO-CIIEICTBEHHBIE  CBSI3U
MEXIy CBOHCTBaMH BEIIECTB U OOJAcTSIMH  UX
MIPUMEHEHUS.
Onucvieamb  CBOWCTBA HEKOTOPHIX  BEHIECTB IO
OIIPEENEHHOMY IIJIaHy
2 SABnenus, dusndeckue SBICHUS HW XUMHUYECKHE PEAKIUU.

MMPOUCXOAAIINEC C

BemectBa, ydacTBylIHe B PEAKIUU: HCXOJHBIE

Paznuuams  duszndeckue W XUMHUYECKHE SIBJICHUS,

HCXOJHBIC BEHIECCTBA U IPOAYKTBI pCaKIIUH.
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BCIICCTBAMU

BEIIECTBA M  INPOAYKTHl peakuuu. IIpusHaku

XUMHUYCCKUX peaKqu/I: U3MCHCHHC OBCTAa,

BBINIAJICHUE WJIM PACTBOPEHUE OCAJKa, BBIJCICHUE
rasa, BeIJCIICHHE MJIM IIOTJIONICHNE TEIJIOTHI U CBETa,
MOSIBJICHHUE 3araxa.

Jdemoncrpauuu. [lonydeHue yrjeKuUcCIOro rasa M
U3BECTKOBOM

€ro B3aUMOJEHCTBHE C BOJOM.

B3auMopeiicTBue pacTtBopa MHINEBOM COABI  C

YKCYCHOM KHCIIOTOW. B3ammopnencrsue pacTBOpOB

MCIHOTO Kymopoca HW  HalaTbIPpHOI'O CIiupTa.

[Tomxuranue MepPCTIHON HUTH

Yemanasnuseames B3auMOCBSA3HU MCKAY XUMHYCCKUMU

SIBIICHUSIMU u MIPU3HAKAMHU, KOTOpbIE ux
COIPOBOKIAIOT.
ObvscHamb NpU3HAKK  XMMHMYECKUX  peakuui

pa3IM4YusIMU B CBOMCTBAX pEarcHTOB U MPOAYKTOB

HaOmronenue u
IKCIIEPUMECHT B

XUMHHN

N3ydeHne miaMeHu CBeYU U CIMPTOBKU. ['unoresa n
BbIBOJI. OopMIiIeHHE Pe3yIbTAaTOB SKCIIEPUMEHTA.
JlaboparopHblie  ONBITHI.

N3yuenne crpoeHus

IJIaMCHH CBCYU U CIIUPTOBKHU

Xapakmepuzoéams ~ OCHOBHBIE  METOJBl  H3YyUYCHHMS
€CTEeCTBO3HAHUS: HAOIIOIEHNE, IKCTICPUMEHT.
Ilpeonazames  criocoObl  (QPUKCUPOBAHUS PE3YNIHTATOB
HKCIEPUMEHTA.

Habniooams 3a ropeHueM CBeYM U u3yuams CTPOCHUE
TUTaMEHH.

Dopmynuposams paBUIIa ONITUMAIEHOTO HATPEBAHUS C
UCITOJIb30BAaHUEM IIJIAMEHHU.

Cobniodoams TpaBuiIa TEXHUKH OE30MAaCHOCTH IPH

paboTe ¢ HarpeBaTelbHBIMU TpUOOpaMu
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4 [TpakTudeckast pabora | 3HAKOMCTBO ¢ J1a00PaTOPHBIM 00OPYTOBAHHEM. Pabomams ¢ nabopaTopHbIM 00OpPYIOBaHHEM H
Ne'l [IpaBuwna TexHUKM O€30MACHOCTH MpU padoTe B | HATPEBATEIBHBIMU TPUOOpaAaMHU B  COOTBETCTBHUU C
KaOMHETe XUMHHU NpaBUIIAMU TEXHUKHU 0€301TaCHOCTH.
Habnrwoams 3a cBoOWCTBAMH BEIIECTB M SBICHHUSIMH,
MIPOUCXOJISIIIIMMH C BEIICCTBAMHU.
Onucvlieams XUMHUYECKUNH HKCHEPUMEHT C IOMOIIBIO
pycckoro (poIHOIO) s3bIKa U SI3bIKA XUMHU.
Ob606wamsb pe3ynpTaThl HAOMOIEHUN B opMe BBIBOJA
Ha OCHOBE MPOBEIEHHOTO SKCIIEPUMEHTA
5—6 CTpoeHne BellecTB U UX arperaTHbie COCTOAHUA (2 1)
5) CrtpoeHue BelecTB ATOMBI U MOJICKYJIBI. ObvscHAmMb, UTO TAKOE aTOMBI, MOJIEKYJIbI, HOHBI.

Huddysusa. bpoyHoBckoe ABMKEHHUE.

OCHOBHBIE  TOJIOXKEHUSI ~ ATOMHO-MOJIEKYJISIPHOTO
yueHus1. oHBL.

BemectBa MOJEKYNISIpHOTO M HEMOJEKYJISPHOIO
CTPOCHUSI.

HMemouncrpanuu. Juddysus nepmanraHara Kaius B
BOJIE.
JlaGoparopHbie ONBITHI. Ha6nronenue 3a
OpPOYHOBCKHUM JIBH)KCHHEM (IBHKEHUE YACTHUIL TYIIH

B Boze). Auddy3us KOMIOHEHTOB /€30J0paHTa B

Apeymenmuposamso peaIbHOCTh CyIIIECTBOBAHUS

MOJIEKYN sABIEHUSAMH Ju(GPy3un u OpOYHOBCKOTO

JIBUKEHUSI.

Dopmynuposams  OCHOBHBIE  TIOJIOKEHUSI  aTOMHO-
MOJIEKYJISIPHOTO YUEHHS.

Paznuyamo BeIeCTBa MOJIEKYJISIPHOTO u

HEMOJICKYJIAPHOTO CTPOCHUA
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Bo3ayxe. [uddysus caxapa B Boze

ArperaTHble

COCTOsIHHUS BCIIECTB

l'azpl. Kunakoctu. TBEpable BemiecTBa. B3auMubie

Nepexoibl  MEXKIy arperaTHbIMH  COCTOSIHUSMH
BEIIIECTBA: BO3TOHKA (CyOIMMaIvs) U 1ecyOoammarius,
KOHJICHCAIUS W WCIApPeHHe, KPUCTALTU3alUs |
IUIaBJICHUE.
HMemoncrpanuu.  Cobupanue  mpubopa s
MOJIYYCHHUS Ta3a U MPOBEPKa €ro Ha FrePMETHYHOCTb.
Bosronka cyxoro npfa, noja uin HadTaluHa.
JlaGopaTopHble ONBITBI. ATpEraTHbIC COCTOSHHS

BOJBL.

Pasnuuams Tpu arperaTHBIX COCTOSIHUS BEIIECTBA.
Yemanaenueams B3aMMOCBSI3W MEXKIY HUMH Ha OCHOBE
B3aMIMHBIX [1EPEXO0/I0B.

Hnnrocmpuposams 3T IepeX0/1bl IPUMEPAMHU.
Habnrwoams XUMHUYECKUH DKCIIEPUMEHT U Odelambv

BBIBOJIBI HA OCHOBE HAOIIOAEHUNA

11

CMmecu BelecTB, UX cOCTaB (5 4)

YucTtele BemecTBa H

CMECH

YucTele BelecTBA M CMECH. [ OMOTeHHBIE H

rereporeHHsle cmecu. [a3oo0pasHble, XUAKUE H
TBEPABIE CMECH.
JleMoHCTpALUH.

Paznuunble 00pasubel  Mpamopa.

KOJ'IJ'ICKI_II/ISI MUHCPAJIOB U I'OPHBIX ITOPOJ

Paznuuams gaucTeie BCIICCTBA U CMCCH, TOMOT'CHHBIC 1

FETCPOrcHHLIC CMECHU; Fa3006p33HI:Ie, KUIKHUE H

TBEPABIE CMECH.
Hnnrocmpuposamo cMmecen

pa3JInYHbIC THUIIBI

npUMepaMu

T"a30BEIE cMecHu

Bosznyx — mnpuponnas raszoBas cmech. CocraB

BO3yXa. OO0bémHas JIOJII KOMIIOHEHTa Ta30BOM.

Pacuérel ¢ uCHoONB30BAaHUEM IMOHATUA «OOBEMHAS

ObvscHamyb, 4TO BO3AyX — IMPUPOHAsI Fa30Basi CMECh.

Xapakmepuszoéams OOBEMHYIO JIOJNIO0 KOMIIOHEHTA

ra3oBO CMECH M Ha 3TOM OCHOBE — COCTaB BO3/yXa.
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J0JI1 KOMIIOHCHTA CMCCH)»

Ilposooums pacy€Tbl C UCHOJIB30BAHUEM TOHATHUS

«00BéMHas J0JI1 KOMIIOHCHTAa CMCCH»

9 MaccoBast noist | PactBopsl, pacTBOpuTENs U paCTBOPEHHOE BELECTBO. | Xapakmepuzoeamsb PAaCTBOPEHHE M PacTBOPBI, Kak
PacTBOPEHHOTO [TonsaTne O  KOHIIGHTpAallMM  PAcTBOPEHHOTO | (pHU3HUECKOE SBICHUE.
BELIECTBA BELIECTBA. Pa3znuuams pacTBOpUTEND U paCTBOPEHHOE BELLIECTBO.
MaccoBast 1011 pacTBOPEHHOI'O BEIIECTBA U pacueThl | Xapakmepu3zo6ams MacCOBYIO JIOJIIO PAaCTBOPEHHOIO
C MCII0JIb30BAaHUEM 3TOTO MOHSTHUS. BEIIIECTBA.
JemoncTpanuu. BuneopparmeHT no obHapyxenuto | [lpogooums pacué€Tbl € MCIOJIB30BAaHUEM IOHATUS
00BEMHON JJOJIU KUCIIOPOAA B BO3/lyXe «MaccoBas J10J1sl pACTBOPEHHOTO BEILLIECTBA.
10 | Ilpaktuueckas pabota | [IpuroroBnenue pactBopa ¢ 3aJaHHOW MaccoBoil | Pabomams ¢ 1a0OpaTOpHBIM  00OpYyJIOBaHHEM U
Ne 2 J10J1ei pacTBOPEHHOIO BEILIECTBA U3MEPUTENIBHBIMUA ~ NIPUOOpaMH B COOTBETCTBHM  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
IIposooumsv pacu€Tel C HCIOJI30BAHUEM IOHSITHS
«MaccoBast 10JIs1 PACTBOPEHHOTO BEILIECTBAY.
Habniwooams 3a cBOWCTBaMHM BEIIECTB M SBICHHUSIMH,
MPOUCXOSAIIMMHU C BEIIECTBAMH.
Onucvieamb XUMHUYECKUH SKCIEPUMEHT C MOMOIIbIO
pYCCKOro (poHOTO) S3bIKa U S3bIKA XUMHHU.
O606wamsb pe3ynabTaThl HaOMIOAEHUH B (opMe BBIBOJA
Ha OCHOBE MPOBEAEHHOI0 IKCIIEPUMEHTA
11 MaccoBas noins | [Tonsitue o TexHWyeckoM o0Opasiie, 00 OCHOBHOM | Ycmauasnueéames ~ aHAIOTHM — MEXIY  TOHITHSIMU
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npuMecen

KOMIIOHEHTE U O IpuMecu. MaccoBas 10151 IPUMECH.
Pacu€Tpl ¢ HCHOJNIB30BAHMEM MOHATUA «MAaCCOBasd
JI0JISL IPUMECEN».

JdemMoHcTpaumu.

Buneopparments u Cliaiabl MpaMOPHBIX
apredakToB. BuneodparMeHThl U ClIalipl U3ISIAN
U3 BelecTB 0c000i uncToThl. Konnekius ObITOBBIX,
KOHIAUTEPCKUX M MEIUIMHCKUX cMmeceil. OOpasisl
MEIUIMHCKUX U IHUIIEBBIX PACTBOPOB C yKa3aHUEM
MaccoBOW J0iHM KoMrioHeHTa. Ddext Tunmans ans

KOJUIOUMJHBIX PACTBOPOB U I'a30BbIX B3BeceH

«MaccoBasi  JI0Ji1  pacTBOPEEHHOrO0  BELIECTBA» U
«MaccoBasi 10J1s1 IPUMECE».

IIpogooums  pacuy€Tbl C  HUCIOJB30BAHUEM 3TOTO
MOHSTHSL.

Hnniocmpuposams ~ CTE€NIEHb  YUCTOTHI  BEILLIECTB

pUMepamHu.

12— dusuyeckne siBjieHust B Xumun (3 1)
14
12 | Hekortopsle cnocoObl | Paznenenne cMeceit Ha oOcHOBe pasznuuuil B | Xapakmepuszoéamsb CIIOCOOBI pa3fielieHHs cMmeced Ha

pa3aeneHus cMecen

buznuecknx CBOICTBax ux KOMITOHEHTOB.
OrcrauBanue. Jlexantanus. llenTpudyrupoanue.
@unpTpoBaHWEe W (QUILTpAT. YCTaHOBKA  JJIs
¢wibTpoBaHMs U MpaBuia paboThl ¢ Hel. beiToBBIE
bunbTpel Uit BoAbl.  AzacopOuusa. YcTpoilcTBO
IIPOTUBOTAa3a.

I[eMOHCTpaIII/II/I. Paznenenne cMmecu IMOPOIIKOB

OCHOBE pa3nuuuii B (PU3MYECKHX CBOWCTBAaX UX
KOMITIOHCHTOB.

Pasnuuams oTcTauBaHue, 1€KaHTAINIO, a1COPOLIHIO,
¢bubTpOBaHME, IEHTPUPYTUPOBAHHE.

IIpusoOoums NpUMepbl HCIOIB30BAHUS ATUX CIIOCOOOB
paszeneHus cmecel B ObITY U Ha IPOU3BOICTBE.

Habnwooams XuMUYECKUI SKCIEPUMEHT U Oelanb
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kemesa ® ceppl. OTCTaMBaHUE W JICKAHTAIUS
U3BECTKOBOIO MOJIOKA MJIM B3BECH Mella B BOJE.
Paznenenne BOJHOW CMECH PAacTUTEIBHOrO Macia ¢
TIOMOIIIBIO JeITUTEeITLHOU BOPOHKH.
Hentpudyruposanue (Bugeodparment). Kommekmuus

CJIaliZIOB OBITOBBIX M MPOMBIIIICHHBIX TPHUOOPOB, B

KOTOPBIX HPUMEHSETCS HEeHTpU(YTHPOBaHHE.
VYcraHoBka ans  QuiabTpoBaHMs H €  paboTa.
Komnexkiust  ObITOBBIX  (pUIBTPOB. AncopOmmst

KYKYPY3HBIMH ITaJIOYKaMH MapOB IIaXy4YUX BEILECTB.
Konnekuust moBsS30K U pecriupaTopoB.
JlabopaTopHbIe ONBITHI.

CDJ'IOTaIII/Iﬂ CEPbI U3 CMECU C PCUHBIM ITIECCKOM

BBIBOJIBI HA OCHOBE HAOIIOAECHUNA

13

Juctunnamus,

MeperoHka

NI

JuctrmimmnpoBanHass Bojga HW - €€ IOJYYEHHE.

[Teperonka nedru. HedrenpomykTsr.
JleMoOHCTpaLHM.

VYcraHoBKa ISl TIEPETOHKHU JKUJIKOCTEH U €€ paboTa
JTUACTUIUTUPOBAHHOMN

(moydeHue BOJIbI).

Buneopparment  «PekTuduKanMoHHAas ~— KOJOHHA

HedTenepepabaTHIBAIOIIETO0 3aBofa M cxema e

YCTPOMCTBAY. Komnekuus «Hedtn u

Xapaxmepuzoeams NEPETOHKY, WU AUCTUIUIALINIO.

Ycemanasnueams B3aMOCBSI3M MEXKAY ITHM CIIOCOOOM

pa3acICHUA CMecel U ero MMPAKTUYICCKUM 3HAYCHHUEM
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HEPTETPOIYKTHD»

[IpakTuueckast pabora

Ne3

BBIpaH_II/IBaHI/IC KpUCTAJIJIOB COJIN

Koncmpyuposame ~ mpubop it BBIpAIMBaHUSA
KPHCTAJLIOB.

CaMoCTOsTENBHO NPOBOOUMb IKCIIEPUMEHT.
Habnooams 3a CBOWCTBAMU BEIICCTB WM SIBIICHUSMH,
MIPOUCXO/ISIIIMMHU C BEIIECTBAMH.

Onucvleams XUMUYECKUA DKCIIEPUMEHT C ITOMOIIBIO
€CTECTBEHHOT'0 (PYCCKOTO MJIM POAHOIO) SI3bIKA U SI3bIKA
XHAMHH.

Ob60Owamsb pe3ynbTaThl HAOMIOICHUN B (OopMe BBIBOJA

Ha OCHOBC HpOBe,Z[éHHOFO OKCIICPUMCHTA

14 | IlpakTuueckast padota | OUuCTKA MOBAPEHHOMN COJIU Pabomams ¢ maGopaTopHbIM O0OpYJOBaHHEM U
Ne 4 HarpeBaTelbHBIMU IpPUOOpPaMU B COOTBETCTBUU C
NpaBUIaAMU TEXHUKHU 0€3011aCHOCTH.
Habniwooams 3a cBOWCTBaMHM BEIIECTB M SBICHHUSIMH,
MIPOUCXOJISAIIIMMH C BEIIECTBAMH.
Onucvlieams XUMHUYECKUH HKCHEPUMEHT C IMOMOIIBIO
pYCCKOro (poHOTO) S3bIKa U S3bIKA XUMHHU.
O606wamsb pe3yabTaThl HAOMIOACHNUH B (pOpMe BBIBOAA
Ha OCHOBE MPOBEIEHHOTI0 YKCIIEPUMEHTA
15— Cocras BemecTB. XuMu4eckue 3HaKku u ¢popmysi (5 1)
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19
15 | Xumunueckue BemecTtBa MOJNEKYISIpHOTO W HEMOJIEKYJIIpHOTO | Paziuuame BEIIIECTBA MOJIEKYJISIPHOTO u
3JIEMEHTBI CTpoeHusl. XMMUYECKHH JIEMEHT KakK OINpe/IeIEHHBIN | HEMOJIEKYJIIPHOI'O CTPOEHUS.
BUJ aTOMOB. XHUMHYECKHE 3JEMEHTbl B MpuUpoae. | O6viacHAMb, YTO TAKOE «XUMUUYECKUHN IIEMEHT.
OneMeHTHBI cocTaB IlaHeTsl 3emiast u €€ | Onucvligams XUMHUUECKUI cOCTaB TUTOCHEPHI.
reojiornyeckux obonouek. Ilpocteie u crnoxHble | Xapakmepuzoeams NPOCThIE U CI0XKHbIE BEIIECTBA,
BEILIECTBA. Annorponus u QIJIOTPOINHBIE | AJUIOTPOIIUIO U aJUIOTPOIIHBIE MOAU(PUKALIUN
MOAM(UKALIH.
JNemoncrpanuu. Buneodparmentsr u  cnaiigsl
«OJIEMEHTHBIM COCTaB TI€O0JOTMYECKHX 000J0YeK
3emum».  Amnorponus  kucnopoja.  Mogenu
(1apocTepKHEBbIE u Crroapra—>bpurieda)
MOJIEKYJI Pa3JIMYHBIX IPOCTBIX U CIOKHBIX BEIIECTB
16 | Xumunyeckue 3HaKH. XUMHUECKUE CHMBOJbBI, HX Mpou3HOWeHHe U | Omobpadxcams XUMHUYECKHE 3JIEMEHTHl C IOMOIIbIO
[lepuoanueckas Ha3BaHMs. OTUMOJIOTMYECKME Hayala Ha3BaHMW | XUMUYECKUX 3HAKOB (CUMBOJIOB).

CUCTEMA XUMHUYCCKUX
anemeHTOB /1. 1.

Menneneesa

XHMHYECKHUX dJieMeHTOB. llepnonnueckas cucrema
xumudeckux snemeHtoB J[. M. MennaeneeBa u e€
CTPYKTypa: mepuoasb! (OONbIINEe U Majble) U TPYIIIbI
(rmaBHBle W TOOOYHBIE mOArpymmbl). OTnenbHbIE
3JIEMEHTOB:

XUMHUYCCKUX ICI0YHBIC

TPYIIIBI

MCTaJlJIbl, I'aJIOT'CHBI, 6J'Ial"0p0I[HLIC Tras3bl.

Ob6vacHamb  ITUMOJIOTMYECKHWE  Hadaja Ha3BaHUU

XUMHUYCCKUX 3JICMCHTOB U OTACJIBHBIX UX I'PDYIIII.

Xapaxmepuzosams [Tepuonnueckon

CTPYKTYpYy

cucTeMbl XuMudeckux anemenToB /.M. MenneneeBa
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JleMoHCTpaLUK. Ilepunonnueckas cucrema

xumuueckux anemeHtoB J[. WM. MeHueneesa
(kopoTkornepuoanblii  BapuaHT). Iloptpeter M. S

bepuennyca u J[. 1. Menneneera

17 | Xumunueckue Xumnueckue (opmynsl U (HopMyabHBIE €IUHULBL. | Omobpascams COCTaB BEIIECTB C TTOMOILIBIO (POPMYIL.
(bopMyIbI. Koaddunuments! u unaexcel. Uudopmanus, koropyto | Pazruyams k03hGUINEHTH U UHACKCHI.
OTHOCHUTENbHbIE HECYT XUMHUYECKHE CUMBOJIbI U (POPMYJIBI. Xapakmepuzoéams ~ OTHOCUTENbHBIE  AaTOMHYIO U
aTOMHas U OtHocuTenbHas aroMHas Macca. OTHOCUTENbHAS | MOJIEKYJISPHYIO MAacChl M HAX0OUMb UX.

MOJICKYJISIpHAsl MacChl | MOJIKYJISIpHas Macca U e€ HaxoxaeHue. MaccoBas | Onpeodenamb UH(OpMAIHIO, KOTOPYIO HECYT
JOJsl  dJJEeMEHTa B CIIO)KHOM  BEMIECTBE. | XUMHUYECKHUE CUMBOJIBI U ()OPMYITBI
JononuurenbHas uHGOpManus, KOTOPYIO HECYT
XUMHUYECKHE (hOPMYJIbI

18 | IloBTopenue u TectupoBanwue, penieHne 3a1a4 U yIpaKHEHUH 10 Bvinonansims Te€CTHI, pewiams 33a1a4M M YIPAKHEHUS TIO
0000I111€HUE TEMBI. TeMe TeMe.

IToaroroska k IIposooums OLEHKY COOCTBEHHBIX JIOCTHXKEHUH B
KOHTpPOJIbHOM paboTe YCBOECHHUHU TEMBI.
Koppexmuposamb cBOW 3HaHHS B COOTBETCTBHU C
IUTAHUPYEMBIM Pe3yIbTaTOM
19 | KonrponbHas padota Ne 1. «HucTtele BeniecTBa M CMECH. XUMHUYECKasi CHMBOJIAKA)
20— IIpocrsie BemecTa (4 1)
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20 MeTamisl MeTtaiuiel:  XUMHYECKHE DJJIEMEHTHI U IPOCTBIC | Paziuuams METALIBI —— XHMHYECKHE DJIEMEHTHI U
BelecTBa. MeTamibl  u
m CILTaBbl B MCTOpHH MeTaJUTbl — MPOCTHIE BEIIECTRA.
4eJ0BEYECTBA: MEIHBIH, OpPOH30BBIM M KEJIE3HBIN .
Xapaxkmepuzosamv GHU3NYECKUE CBOHWCTBA METALIOB U
BeKa. 3HAUCHHWE METAJUIOB M CIuiaBoB. OOmue
CILJIAaBOB.
(du3UYEeCKHEe CBONCTBAa METAJLIOB.
Yemanasnueams ~ NpUYUHHO-CIIEICTBEHHBIE  CBSI3U
JMemoncTpamuu. Koyieknus METalJIOB W CIUIaBOB. .
MEX/y CBOMCTBAMH METAJJIOB U CIJIABOB M OOJIACTSIMU
BuneodparmenTs! u cnaiapl «MeTaibl ¥ CIUIaBbI B
WX TIPUMCHEHUS
HCTOPUH YEJIOBEUECTBAY.
Jladboparopuble  ombIThbl.  O3HaKOMJIEHHE  C
KOJIJICKI[UEH METAJJIOB U CILIABOB
21 | IlpeacraBurenu Kenezo. TexHHUECKH YUCTOE U XUMUYECKH 4YuCTOE | Haxooums WCTOYHUKM HUHPOPMALMK O BBHIOPAHHOM

MeTaJuIoB (YpOK —
ydeHu4ecKas

KOH(epeHIHs)

xkenezo. JKemezo —  OCHOBa  COBPEMEHHOM
MPOMBILIUIEHHOCTH M CEIbCKOro X03siiicTBa. CriaBbl
JKeJe3a: YyryH U crajib. llepenenbHblii U TUTEMHBIN

3Ha4Ye€HHE.  YIIIEpOAMCTAsT W

YyIyHbl,  HUX
JETUpOBaHHAs CTalnu, uX 3HadeHue. [lonarne o
YEPHOU U LIBETHON METAJUTyprUU.

AnOMUHUI. Hcropus IIPOMBILIIEHHOTO
IIPOU3BOACTBA aMOMUHUA. [IprMeHeHue antoMHUHMSA

Ha OCHOBE CBOWCTB.

MeTaljie U ero CIUIaBaX, aHAIu3uposams MHHOPMALHIO,
2omoseums THPOPMALMOHHBIN TPOAYKT, npeocmasiiame
ero, eecmu JUCKYCCUIO U KOpPPeKMuposams CBOIO

MO3UIUIO 110 €€ pe3ybTaTaM
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3oi0T0. Ponb 30710Ta B HCTOpUM 4YEJIOBEYECTBA.
3070T0 — MeTaJlJl IOBEJIUPOB U 3TAJIOH MHUPOBBIX
neser. [IpuMenenue 30510Ta Ha OCHOBE CBOMCTB.
O5noBO, €ro CBOMCTBa U MPUMEHEHHUE. AJUIOTPONUS
0JI0Ba: cepoe U Oenoe 0110B0. «ONOBSIHHAA YyMay.
Jemoncrpanun. Komrekuus «HyryH u  craiby.
Komnexkuust nznenuit U3 aatOMUHMS U €ro CIUIaBOB.
Komnexkuust uznenuit u3 onosa. BuneodparmenTsr u
cnaiabl «XyAO0KECTBEHHBIE M3JEIUs U3 4YyryHa H
cramny. Buneodparmentsl u cnaiinbl «3010T0 —
MaTepuag  IOBEIMPOB U MHUPOBBIE  JICHBIU.

Buneodparment «llasHue»

22

Hewmeraisl

[Tonoxxenue 3JIEMEHTOB-HEMETAIJIOB B
Ilepunonnueckont cucreme JI. M. MeHnneneena.
bnaropoansie  ra3pl.  AJoTponus  KHCJIOPOJa.
CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METAIJIOB U
HEMETAJIOB.

Hemoncrpauuu. Komiekuuss  HEMETANIOB  —
MPOCTBIX BemecTB. BuaeodparmeHT wnm criaiin
«Kucnopoa — BeIeCTBO TOPEHUS U JAbIXaHUS».

JladopaTropHublie onbIThbl. O3HaKOMIICHHE C

Xapakmepuzoeams TOI0KEHUE IJIEMEHTOB-HEMETAIIIOB
B [Iepnoanueckoii cucreme [[.M. Menneneesa.
Onucviéams 0N1aropojHbIe ra3bl.

Cpasnueams amioTpoIHble MOJUGUKAIMKN KUCIOPOJa,

METAIJIbl 1 HEMECTAJIJIBI
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KOJUJIEKIIUEN HEMETAJLIOB.

23 | [IpeacraButenu ®dochop u ero amwiorpomHbie Momuduranuu. | Haxooums WCTOYHUKH HHPOPMAIMM O BBHIOPAHHOM
HEMETAIIJIOB CpaBHeHue cBOHCTB 0Oenoro u kpacHoro ¢oc@opoB. | HeMeTallie U €ro COCIUHEHUSIX, aHAIU3UPOB8Amb
(ypok — yuennueckas | O0nacTu uX NIpUMEHEHMS. uHpOpMaLUIO, 20mosums UH(HOPMAIIMOHHBIN MPOIYKT,
KOH(epeHIHs) Cepa u obnacTu e€ npuMeHeHusl. npeocmasisims ero, eecmu JUCKYCCHIO u

VYrnepoa, ero amioTponHble MOAU(UKAUU (alMa3, | Koppekmuposams CBOIO MO3ULIUIO M0 €€ pe3yabTaTaM.
rpadur, QymnnepeHsl), UX CBONCTBAa U NpPUMEHEHHUE.
A30T, €ro cBOWCTBa U IPUMEHEHHUE.
JNemoncrpanuu. Buneodparmentsr u  cnaiigsl
«Annorponus yTIepoaar. Mopenn
KPUCTAIIMYECKUX pPemEToK anMaza u rpadura.
Konnexuust «AKTUBUPOBAHHBIN yTroyib U 00JacTH €ro
npumeHenus». [lomydenue Oenoro dochopa u
u3y4yeHue ero cBoucTB. ['openue cepsl u dhochopa
24— Caoxnble BemectTna (11 1)
34
24 | BaneHTHOCTb BanentHocTh.  ONleMEHTBI € IOCTOSHHOM W | Xapakmepu3zoeamsv BaJIEHTHOCTb W HAXOAWUTh €€ IIO
NEpEeMEHHOI  BaJIeHTHOCThIO. BbwIBon  (dopmyinsl | popMyse COeMHEHUS.
coeMHEeHUs Mo BaleHTHOcTU. HazBanue coenunenus | Boigooums (HOpMynbl COSIUHEHHS MO0 BaJIEHTHOCTH U
10 BaJIECHTHOCTHU dasams UM Ha3BaHUS
25 | Okcuupl Oxcunpl U cnoco® oOpa3oBaHusi WX Ha3BaHWU. | OObACHAMb, UTO TAKOE OKCHIBL.
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Okcuapl  MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOIO

crpoeHus. Ponb okcunoB B mpupone. llapHukoBBIf
ahdexr.

Hemoncrpauuu. Kosutekuus okcunoB. ['amenue
M3BeCTH. BO3roHka «Cyxoro japaa».

JlabopaTopHble

OIBITHI. [Iponryckanue

BBIJIBIXa€MOTI'0 BO31yXa Y€pPE3 N3BCCTKOBYIO BOAY

Bvisooums hopmynbl OKCHIOB U dasams UM Ha3BaHUS.
Xapaxmepuzosams poib OKCHIOB B IIPHPOJIC.

1Iposooums pacué€Tsl 0 GopMysIaM OKCUIOB

26 | [IpeacraBurenu Bopna, yriexucnelii ras, okcug kpemuusa(IV), ux Haxooums wcTounukun wuHGOpPMAIIMK O BBIOPAaHHOM
OKCH/JIOB. CBOICTBA U IPUMCHCHHE OKCHIIE, aHanu3upogams WHPOPMALUIO, 2OMOBUMb
(Ypok — y4eHHUeCKast WH(POPMALIMOHHBIA MPOIYKT, NPEOCmasisims ero, 6ecmu
KoH(DepeHIIHsI) TUCKYCCUIO U KOPPEeKmupo8ams CBOIO MO3UIUIO MO e
pe3ynbTaTam
27 | Kucnotst Kucnorsl, ux coctaB u kinaccudukarus. Kucnorst Xapaxmepuzosams KUCIOTHI.

OpraHMYecKHe U Heopranmdeckue. IHaQuKaTopsl.
Tabnuua pacTBOPUMOCTH.

Jemoncrpanuu. Komutekuus kucnot. Tabnuna
pacTBOPUMOCTH OCHOBAHMM, KHCIIOT U COJIEN B BOJIE.
W3meHeHne okpacku MHIMKAaTOPOB B KUCIOTHOM
cpeze.

JlabopaTopHsle onbIThI. VccienoBanue pacTBOpoB

KHCJIOT HHAUKAaTOpaMHu

Paznuyams  OCHOBHOCTH KHUCIOTBI W BaJ€HTHOCTh
KHCIIOTHOTO OCTaTKa.
Knaccugpuyuposams ~ KuCAOTBI 1O  Pa3IUYHBIM
OCHOBAHUSIM.

Pacnosnasams KUCIOTHI ¢ TOMOIIBIO MHIUKATOPOB.
Onucviéams CTPYKTYpY TaOIMIIBI pACTBOPUMOCTH.

IIposooums pacy€Thl 1o (popmMysaM KUCIOT
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28 IIpencraBurenu ConsiHast ¥ cepHast KUCIIOTBI, X CBOMCTBA U Haxooums WCTOYHUKKM WHPOpPMALUU O BbIOpaHHOU
KHCJIOT. npuMeHeHue. Jlpyrue MUHEPaIbHbIE KACIIOTBI. KUCIIOTe, aHaniu3uposams WHOOPMAIHIO, 20MOBUMb
(ypok — yuenuueckas | lemoncrpanuu. [IpaBuiio pazdaBieHus cepHOi nH(OPMALMOHHBIN IPOIYKT, npedcmasiams €ro, 6ecmu
KOH(DepeHIIHsI) KkucaoTel. OOyrIMBaHHe OPraHUYECKUX BEUIECTB U JUCKYCCUIO U KOpPpEeKmuposams CBOKO MO3ULHUIO IO €€
MaTepHaJIOB CEPHON KUCIOTOU pe3ynbpTaTam
29 | OcHoBaHusl. OcHoBHUS, UX cocTaB U Ha3zBaHus. ['uapokcorpynna. | Xapakmepuzoeams OCHOBaHHUS.
[IpencraBurenu OcHoBaHus pacTBOpUMBIE (ménoum) u | Paznuuamo mwiénoymn.
OCHOBaHUI HepacTBOpUMbIE. VI3MeHEeHHe OKpacKu MHIUKATOPOB | Pacnoznasams OCHOBAHUS C IOMOIIBIO HHIUKATOPOB.
B LIEJIOYHOU cpene. Hcnonvzosamo TabJIMIly  PacTBOPUMOCTHU JUIS
I'mapoxcunabl HaTpus, Kanus U KajdblUsl, UX CBOMCTBA | XapaKTEPUCTUKU OCHOBAHHUI.
Y IPUMEHEHUE. 11Iposooums pacu€Tsl 10 GPopMyIaM OCHOBAHHIA.
Jemoncrpanun. Kosutekiys ocHOBaHMM. Haxooums WCTOYHUKKM WHPOpPMALUMU O BbIOpaHHON
M3MeHeHne OKpacKku MHAUKATOPOB B HIEIOYHON mWENoYUn, aHanuzuposams HUHPOPMAILHIO, 20MOBUMD
cpene. Tabnuiia pacTBOPUMOCTH OCHOBAHU, KUCIOT | UHPOPMAIIMOHHBINA MPOYKT, npe0Ccmasisims €ro, 8ecmu
U COJIEU B BOJE. JUCKYCCUIO U KOpPpEeKmupoeams CBOK IO3ULUIO IO €€
JlabopaTopHbIe ONBITHI. pe3ynbpTaTam
HccnenoBanue pacTBOpOB LIEIOYEN HHANKATOPAMHU
30 | Commn Conu, ux cocrtas 1 Ha3BaHMsl. PacTtBopuMocTs conelt | Xapakmepuzoeams cOonM Kak TPONYKTHl 3aMELICHUS

B BOJC.

HMemoncrpanuu. Komnekmuss  conmeit.  Tabnwuma

PacTBOPMMOCTH OCHOBAHUM, KHCIIOT U COJIEN B BOJIE

BOJIOPO/ia B KUCJIOTE HA METAJLII.
3anucvisams HopMyIBI CONEN IO BAJIEHTHOCTH.

Has3zvieams conu o popmynam.
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Hcnonvzosams TabJaMIly  pPacTBOPUMOCTH JUISL
XapaKTEPUCTUKU CBOMCTB COJICH.

1Iposooumys pacué€Tsl 0 Gopmysam conei

31 | IlpeacraBurenu conei | XJIopua HATpUs U KapOOHAT KaJIbIIUS, UX CBOUCTBA U | HaxoOums WCTOYHUKU WH(POPMAIUU O BBIOPAHHOM
(YpoKk — ydeHHUYecKasi | IPUMCHCHHE CONM,  auausuposams  WHOOPMAIMIO,  20MOBUMb
KOH(pEpeHIHs) MH(OPMALMOHHBIN IPOIYKT, npedCcmasiiams €ro, 6ecmu

JICKYCCHIO U KOPPEeKMUposanms CBOK TO3HIHUIO 10 e€
pe3yJbTatam

32 | Knmaccuduxamms BemecTBa, ux knaccudukanus 1 MEHOroodpasue. Buvinonnamsb TeCThI, pewams 3a1a9u ¥ YIIPAKHCHUS 110
HEOPTraHUYECKUX [IpocThie BemecTBa: METATbI U HEMETAILTHI. TeMe.

BEIICCTB Crno>xHbIe BEIIECTBA: OKCHJIbI, OCHOBAHUS, KUCIOTHI, | [I[po6ooums OUEHKY COOCTBEHHBIX JOCTH)KCHUH B
COJH YCBOCHHUH TEMBI.
Koppexmuposeams cBOW 3HaHWUS B COOTBETCTBHH C
TUTAHUPYEMBIM Pe3yIbTaTOM

33 | KonrponwHas pabota Ne 2 «OcHOBHBIE KIIACChl HEOPTAHUYECKUX COSAMHEHU)

34 AHanu3 KOHTposIbHOU paboThl. [logBeneHrne NToroB yueOHOro roja

35 PesepBHOE Bpems
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IIpumepHOe TeMaTHUYeCKOE IJIAHUPOBAHUE Kypca 8-ro kiacca

(2 4 B Hexe0, Bcero 70 4, u3 HUX 6 4 — pe3epBHOE BpeMsi)

Home
pa
OcHoBHOE coaep:xaHue XapaKkTepucTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH
YPOK Tema ypoka
ypoOKa o0yyaromuxcs (Ha ypoBHe y4eOHBIX AelCTBHI)
OB
n/n
8 knace
HavanbHble MOHATHS U 3aKOHBI XuMuM (20 u)
1 [Ipenmer  xumuu. | Tena u BemectBa. CBolicTBa BeUIECTB. OTaJOHHbIE ObvschHamb, UYTO TNPEAMETOM  HU3YUYEHUS  XUMHH
Ponp  xumum B | pu3myeckue CcBoiicTBa  BemiecTB. Marepuanbsl M | SBISIOTCS BELECTBA, MX CBOMCTBA U UX MPEBPAILICHHSL.
JKU3HU YEJI0BEKa MarepuanoBeneHue.  Poap  XuMuM B JKH3HHU Pa3znuuams Tena u BelecTBa, BEIECTBA U MaTEpPHAIIBI.

coBpeMeHHOro oOmiecTBa. OTHOIIEHHE 00IIecTBa K
XUMHH: XeMopuIns U XxeMopoOus.

JemouncTpanuu. Komiekius MmarepuaioB U U3Aenuit
U3 HUX.
O3HakoMieHHE C

JlaGoparopHble onbITHL. 1.

KOJUIeKIIMEeN 1a00paToOpHOM MoCy/Ibl

Yemanasnueams ~ TPUUMHHO-CIIEACTBEHHBIE  CBS3H

MEX/1y CBOMCTBAMHU BELIECTB U UX MPUMEHEHUEM
Xapakmepuzo6ams NOJOKUTEIBHYIO M OTPHUIATEIBHYIO

pOJIb XMMHU B )KU3HU COBPEMEHHOI'O O0IIIECTBa.
Apeymenmupoeams CBOE OTHOLIEHHE K XeMODUIUH U

xeMmohooum.
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Metonel  usyuenus | Metoasl nsyuenust xumuu. Habmonenue. DxecnepuMenT | Xapakmepuzosambo OCHOBHBIE METO/IbI U3y4EHUS
XUMUH MopenupoBanue. Mozenn MarepuanbHble M 3HAKOBBIE | €CTECTBEHHO-HAYYHBIX JUCLUIUIMH.
WM CUMBOJIbHBIE. IIpusooums IpUMepbl MaTEPUANIBHBIX M 3HAKOBBIX MU
JemoncTpanuu. Mojenu, HCHONb3yeMble Ha ypOKax | CUMBOJBHBIX MOJIENIEH, UCIIOIb3YEMbIX Ha ypoKax (PU3UKH,
¢usuku, Owonorun u reorpaduu.  OOBEMHBIE U | OMomoruu u reorpaduu.
LIapOCTEPKHEBBIE MOJENM HEKOTOphIX XuMudeckux | Cobupamb 00bEMHBIE U IIAPOCTEPHKHEBBIE MOIETU
BelecTB. Mozenu KpUCTaJUIMYECKUX PELIETOK HEKOTOPBIX XUMUYECKUX BELIECTB
ArperarHble I'asel. JKumpkoctu. Tsépable BemecTtBa. B3aumublie | Paziuuams TpU arperaTHbIX COCTOSIHUS BELLIECTBA.
COCTOSIHMS BEUIECTB | MEPEXOABl  MEXJIY  arperarHbIMH  COCTOSIHUAMM | Ycemanaeénueams B3aHUMOCBSI3M MEXAY HHMMH Ha OCHOBE

BELIECTBA: BO3TOHKA (cyOnumanus) U Jecyonumanus,

KOHJICHCAllUsI ¥  HUCHapeHue, KpUCTATU3alusi H
IUTaBJICHHUE.

Hemoncrpauuu. Cobupanue npubopa sl MOTydeHUs
rasa W TpOBEpKa €ro Ha TepPMETHYHOCTh. Bo3roHka
CyXOro JbjAa, HojAa WM HaTaiuHa. ArperaTHble
COCTOSIHUS BOJIBI.

JlabopaTopubie onbiThl. 2. [IpoBepka mpubopa uist

IMOJIYYCHU ra3oB Ha rCpMCTUYHOCTD

B3aMMHBIX [TEPEXOJIOB.
Hnniocmpuposams 3TH IEPEX0/IbI IPUMEPAMHU.
Habniooams xuMudeckuil S5KCIIEPUMEHT U Oelamb BBIBOIBI

Ha OCHOBE HaOIOAeHU I
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[TpakTuyeckas 3HAaKOMCTBO C Ja00paTOPHBIM 000PYIOBAHHUEM. Pabomams ¢ naGopaTopHbIM  00OpyIOBaHMEM U
pabora Ne 1 [TpaBwia TexHuku 6€30MacCHOCTH Tpu paboTe B HarpeBaTeIbHBIMU ~ MPUOOpPaMH B COOTBETCTBHHU  C
kabuHere xumun. Hekotopeie BUbI padoT. NpaBUIAMU TEXHUKHU 0€301T1aCHOCTH.
Buvinonusams npocTedie MaHHITYISIUN C JIA0OPATOPHBIM
o0opymoBaHueM: C  JIA0OpATOPHBIM  IITATHBOM,  CO
CIIUPTOBKOM
dusnueckue dusndeckue sBICHHUS. YWCThIE BEMIECTBA W CMECH. | Paziuyams (u3HUecKWe W XUMUYCCKUE SBICHUS, YHCTHIC

SBJICHHUA B XMMHUH
KaK OCHOBa

pas3neneHus cmecen

I'omorennsie nu T'CTCPOIrCHHLIC CMCCH. Cwmecn

razoobpassele, okujgkue W TBEpAbIe.  CrmocoObl

pa3deneHuss CMECEil: MEeperoHka, Wi JAUCTUIUISLUSA,
OTCTaMBaHUE,

¢unbTpoBaHME, KPUCTAUIM3ALUS MWIU

BbIMapuBaHue. Xpomatorpadus. I[IpumeHeHue >TUX
croco0oB B 1a0OpaTOpHON MpPaKTHUKE, HA MPOU3BOJICTBE
U B OBITY.

JdemoHcTpanuu. Pa3znenenue qByX HECMENIMBAIOIINXCS

KHUJIKOCTEH C TIOMOLIbIO JETUTEIbHOH BOPOHKH.
Huctwmnstop u  ero pabora. YCTaHOBKa s
¢bunpTpoBaHus u e€ paborta. YcraHoBKa A

BbiapuBaHusg W e€ pabora. Komnekuus OBITOBBIX

npubopoB s (GUIBTpOBaHMSA Bo3ayxa. Pasnenenue

BEIIECTBA U CMECH.
Knaccugpuyuposamv cmecu.
Ilpusooums TpUMEpHl CMECEl Pa3IMYHOIO arperaTHoro
COCTOSIHUSI.

Yemanasenueams TPUUUHHO-CIIEICTBEHHBIE CBSI3HM MEXKIY
(bu3MYECKUMHU CBOMCTBAMH BEIIECTB CMECH M CIIOCOOAMH HX
pa3aeneHus. Paznuuamo

ux, onucsleamos n

xapaxkmepu3zoednib NPaKTUICCKOC 3HAYCHUC.
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Kpacqauero  BCHICCTBA q)HOMaCTepa C IIOMOIIBIO

OymMakHOI Xpomarorpaduu.
O3HaKOMJICHHE C

JlaGopaTopHble ONBITHI. 3.

MUHEpaJlaMy, 00pa3yroImuMu I'PaHUT. 4.
[IpuroroBneHue reTepoOreHHON CMECH ITOPOLIKOB CEPbI

M KCJIC3a U UX pa3aCIICHUC.

[IpakTuueckas
pabora Ne 2 (ananor
pabotsl «OuncTKa

MMOBApPEHHOM COJINY)

AHanus moYBEI

Pabomams ¢ nmaGopaTopHblM  000pYyAOBaHHEM U

HarpeBaTeJbHBIMU ~ NpHOOpaMM B COOTBETCTBUM  C
NpaBUIaAMU TEXHUKHU 0€3011acCHOCTH.
Buinonnams  mpocreiimne

npuémbl  oOpalleHuss ¢

71a00paTOpHbIM  00OpPYIOBaHUEM: BOPOHKOH, (UIBTPOM,
CIIUPTOBKOM.
Habnooams 3a CBOMCTBAMH BEIIECTB U SBJICHHSIMM,

MPOUCXOAAIIMMHU C BEIICCTBAMMU.

Onucvieamb ~XUMUYECKHM OKCIEPUMEHT C  ITOMOUIBIO
pycckoro (poIHOTO) SI3bIKa U S3bIKa XUMHH.
/Jlenams  BBIBOABI 1O  pe3yiabTaTaM  IMPOBENEHHOTO

JKCIIEpUMEHTA
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7 AToMHO- XUMHUYECKUE AIEMEHThI. ATOMBI U MOJEKYIbL. [IpocThie | O0vbscHAmMb, 9TO TAKOE XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIIPHOE U CJIOXHBIE BeIIEeCTBA. AJIIOTPONUS HAa MpUMEpE | MOJEKysa, AJUIOTPOIUs, HOHBI.
yUeHHeE. KHCIIOpO/Ia. OcHoBHbIE MOJIOKEHUS aTOMHO- | Paznuuams poCThIE U CIOXKHBIE BEIIECTBA, BEIIECTBA
XuMH4eckKue MOJIEKYJISIPHOTO YUCHUS. NonsL. BemectBa | MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSI.
AJIEMEHTBI MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSL. Yemanasnueames NTpUUMHHO-CICACTBEHHBIE CBSI3H MEXKTY
JemMoHcTpanuu. Moieny ajuIoTPOIHBIX MOAM(HUKAII | COCTABOM MOJICKYJ M CBOMCTBAMHU aJUTOTPOITHBIX
yriaepona u cepsl. [lonydenue o30Ha. Mo (UKAIMA KHCIOPO/a.
Dopmynuposams OCHOBHBIE TIOJIOKEHUS aTOMHO-
MOJIEKYJIIPHOTO YUEHUS
8-9 | 3Hakm XHMHYECKUX | 3HAKH (cumMBOJIBI) XUMHYECKUX ANEMEHTOB. | Hazvieams M 3anucviéams 3HaKU XUMHUYECKUX 3JIEMEHTOB.
3JIEMEHTOB. Nudopmanusg, KOTOpyH0 HECyT 3HAKM XUMHUYECKHUX | Xapakmepuzosams UH(POpPMALHIO, KOTOPYIO HECYT 3HAKU
[Tepuoanueckas AJIEMEHTOB.  ODTHUMOJIOTHSI  HA3BaHUW  HEKOTOPBIX | XUMHUYECKUX AJIIEMEHTOB.
Tabnuia XUMHUECKUX 3eMeHTOB. [Ilepuoaunueckas Ttabnuna | Onucviéams CTPYKTYPY TAOIUIBI XUMHUYECKHUX AJIEMEHTOB
XUMHUYECKUX xumuueckux  anemenToB  JI. WM.  Mengaeneera: | .. Menneneena.
anemeHToB J[. WM. | KOPOTKOMEPUOAHBIM U UIMHHOMEPUOAHBIN BapuaHThl. | OOviacHAmMb STUMOJIOTUYECKHE Hayala  Ha3BaHUU
Menneneesa. [Tepuoast u rpynmnel. ['1aBHasg u moOoYHAs MOATPYMIBI | XUMUYECKUX JIEMEHTOB M UX OTJENIbHBIX TPYIIL.

win A- u b-rpynnel. OTHOCHUTEIbHAS ATOMHAs Macca.
Hemoncrpaumu. Iloprpersr U. A. bepuennyca u 1. U.
Meneneesa. Koportkonepuoansiii u

JUIMHHOIIEPUOJHBIN BapHaHThI [Iepuonnueckoi

cuctemsl /. . Menneneena

Paznuuame

BapuaHThl leproanueckoit cucremsl J. 1. MenaeneeBa

KOPOTKONEPUOIHBIA M JITTMHHOIEPUOIHBIN
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10-11 | Xumuueckue Xumuueckue ¢opmyisl. Munekcsl u kodpunuentsl. | Omobpascams COCTaB BEIIECTB C IMOMOIIBI0 XUMHYECKUX
bopMyIIBI OTtHocuTenbHAsT MOJIEKYIsIpHAst Macca. MaccoBast 1ot | popmyd.
XUMHAYECKOTO 3JIeMeHTa B coenuHeHuu. VHbopmanus, | Paziuyams MHIEKCH U KO OUITUCHTHI.
KOTOPYIO HECYT XUMHYECKHE (HhOPMYJIBI. Haxooumvs ~ OTHOCHUTENBHYIO  MOJICKYJISIDHYIO — Maccy
BEIIECTBA M MACCOBYIO JIOJNIO XHMHYECKOTO JJIEMEHTa B
COCMHEHUH.
Tpancruposams UH(POPMAIIHIO, KOTOPYIO HECYT
XUMHAYECKHE (OPMYITbI
12-13 | BanenTtHOCTh BanentHocts. CtpykrypHble popmynbl. Xumudeckue | OO0vbacHAMb, 9YTO TAKOE «BATIEHTHOCTDHY.

3JIEMEHTBI C TOCTOSIHHOM U IIEPEMEHHON BaJIEHTHOCTBIO.

BeiBon  Qopmynbl  coeIUHEHHS 1O  BaJEHTHOCTH.

OnpeneneHI/Ie BAJICHTHOCTH XHUMHYCCKOT'O JJICMCHTA I10

bopmyine BEIECTBA. CocraBnenue Ha3BaHU
COCIMHEHHH, COCTOSIIIUX M3 JBYX XUMHUYECKUX
9JIEMEHTOB, [0 BAJEHTHOCTU. 3aKOH IOCTOSHCTBA

COCTaBa BELIECTB.
Jdemoncrpanun. KoHcTpynpoBaHue

IIapoOCTCPIKHCBBIX Mozeaen MOJICKYJI

Ilonumams OTpakeHUE MOpAAKA COEJUHEHUS aTOMOB B
MOJIEKYJIaX BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (pOpMyII.

cocmasisaimo COEeIMHEHUN o

bopmybl

BaJICHTHOCTH U onpedeﬂﬂmb BaJICHTHOCTDB 3JICMCHTA

Yuems

1o ¢hopMyJie ero COeTUHEHHS
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14 XuMHYECKue XuUMHUYECKUE peakunn. PeareHTrsl U MpOayKThl peakuuu. | Xapakmepuszosams XUMHUUECKYIO PEAKLIUIO U €€
peakuuu. [Ipuznaku | IlpusHaku  XMMHUYECKHX  peakUuil. VYcCIoBHS  MX | yYaCTHUKOB (pEareHThl U MPOJYKThl PEAKIUN).
U YCJIOBHSI X IIPOTEKaHWd W TpekpaiieHud. Peakumm ropenus. | Onucviéams IPU3HAKYU U yCIOBUS TEUECHUS XUMUYECKUX
IIPOTEKAHUS OK30TEepMUYECKUE U IHAOTEPMUYECKUE PEAKIINH. peakuui.
Jdemoncrpanun. Anmapar Kunma.  Pasnoxenue | Paziuuams  3K30TEPMUYECKME UM SHIOTEPMHUYECKUE
Ouxpomara amMMoHHs. ['OpeHHME cepbl M MarHMeBOH | pEaKIHH.
JICHTBI. Coomnocums peaklMd TOPEHMsT M OIK30TEPMHUECKHE
JlaGopaTtopHble  ONBITHI. 5. BzaumoneiicTBue | peakium.
pPacTBOpPOB XJIOPHJIOB M HOAWJOB Kallusi C pacTBOpoM | Habarooams W onucviéamv XUMHUYECKHUN SKCIEPUMEHT C
HuTpara cepedpa. 6. [lonyuenue ruapoxcuna meau(ll) u | momompro pycckoro (pogHOro) A3bIKa U SI3bIKA XUMUU.
€ro B3aMMOJICUCTBME C CEPHOM  KHUCIOTOH. 7.
B3auMozeicTeue pacTBopa coAbl ¢ KUCIOTOU
15-16 | 3akoH coxpaHeHHsT | 3aKOH COXpaHEHHMS MacChl BEHIECTB. XHUMHUYECKHE | DPopmyauposams 3aKOH COXPAHEHUST MAaCChI BEIIECTB.

MAaccCEhI BEIIECTB.
XUMHYECKHUE

ypaBHEHUS

ypaBHeHUs. CocTaBieHHE XMMHMYECKUX YypaBHEHUH.

WNudopmanus, KOTOpYI0 HECET XMMUUYECKOE YpaBHEHUE.
Hdemoncrpanun. [Toptpersr M. B. Jlomonocosa u A. JI.

JlaBya3sne. I'openue OnBITHI,

docdopa.
WLTIOCTPUPYIOIINE 3aKOH COXPaHEHHSI MACCHI BEIIECTB.

JlaGopaTtopubie onbiThl. 8. IIpoBepka 3akoHa

COXpPAaHCHUA MacCChbl BCIICCTB Ha puMepe

B3aUMOJICUCTBUS IIETOYM M KUCIOThL. 9. ITlpoBepka

Cocmaensims Ha €T0 OCHOBE XUMUYECKHE YPaBHEHUSI.
Tpancauposams nHGOPMAIUIO, KOTOPYIO HECYT
XUMHYECKHUE YPAaBHEHHUSI.

DKCIEPUMEHTATBHO HOO0MEEPHCOamsb CIIPABEIITUBOCTh

3aKOHAa COXPAaHCHUA MaCChl BEIICCTB.




65

3daKOHa COXpaHCHHUA MACChbl BCIICCTB Ha HIPUMEPC

B3auMoieicTBHs 1IEnoun u coiu xenesa (111).

17-18 | Tuns! xumuueckux | Knaccupukanus Xxumuueckux peakuui mo cocraBy M | Knaccuguyuposames XUMUYECKHE pEaKLUH IO HPU3HAKY
peakuuii YHUCIy peareHTOB W MPOAYKTOB. THIBI XMMHUYECKHX | YHCIIA U COCTaBA PEAreHTOB U MPOAYKTOB.
peaknmii.  Peakumm — coeaMHEHUs,  pasJOXKEHHSA, | Xapakmepuzoéamv POJb KaTalu3aropa B TMPOTEKAHUH
3amMernieHust 1 ooMeHa. Karanuszaropsr u kaTamus. XUMHAYECKON peaKIu.
HdemoncTpaunuu. ['openue docdopa, pactBopenue | Habriooams M onucvléams XAMHYECKHH SKCIEPUMEHT C
IpOAYKTa TOpPEHHs B BOJE UM  MCCIEJOBAaHHUE | IOMOIIbIO PYCCKOTO (POJHOIO) A3bIKA U S3bIKA XUMUHU
MOJTYYEHHOTO pacTBOpa JIAKMycoM.  B3ammoeiicTBue
COJITHOM KHMCIJIOTHI ¢ IMHKOM. Ilosmydenue ruppoxcuaa
meau(ll) u ero pasnoxeHue npu HarpeBaHUH.
JlabopaTopubie onbiThl. 10. Pasnoxenue nepoxcuia
BOJOPOAa C ToOMoIIb0 okcuaa Mapranma  (1V).
11.3amernienue xene30M MEeIU B METHOM KYIIOpOCe.
19 [ToBTOpEeHue u TectupoBanue, pemieHue 3a/1a4 U BHITOJTHEHHUE

0000I1IEHNE TEMEL.
IToaroroBka k

KOHTPOJIbHON

YIPA)KHEHUH 110 TeEMeE
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pabore

20 KonTponbnas padora Ne 1 «HauanbHbIe TOHATHS U 3aKOHBI XUMUW
Ba:xuHeiilue npeacraBuTe/ M Heoprannveckux Bemiects. KosimyecrBennbie oTHOmeHusi B xumum (18 1)
21 Bo3nyx u ero CocraB Bo3ayxa. Xapaxmepuzoeams 00BEMHYIO 100 KOMIIOHEHTA TaKOM
cocTaB [TonsiTre 06 06beMHOI 1071 ((P) KOMIIOHEHTA IPUPOJIHOM ra30BOM cMecH, Kak BO3IyX, U pacCuumuléams

HPUPOJIHOM TA30BOM CMECH - BO3/lyXa €€ 1o 00BEMY ITOM CMeCH.
Pacuer o0beMa KOMIIOHEHTA ra30BOM CMECH IO €T0 Onucviéams 00bEMHBIN COCTaB aTMOC(HEPHOTO BO3YyXa U
00BEMHOI J10J1€ ¥ HA0OOPOT. NOHUMAMb 3HAYEHUE MTOCTOSIHCTBA 3TOTO COCTaBA IS
Hemoncrpaumnu. OnpeaeneHue coaepkaHus Kuciaopojia | 340pOBbsl.
B BO3JIyXe€.

22 Kucnopon Kucnopona. O3on. [Tonyuenne kucnopona. Codupanue | Xapakmepuzosams 030H, KaK aJULIOTPOMHYIO MOIU(UKAIUIO

U PacIO3HaBAHKUE KUCIOpOaa. XUMHUUECKHE CBOMCTBA
KHUCJIOPOJIa: B3aUMOJCHCTBUE C METAJIIAMHU,
HEMETAJUIAMU U CJIOKHBIMM BemiecTBamMu. [Ipumenenue
kucaopona. KpyroBopor kuciaopona B IpUpoJe.
demoncrpanumn. [lonyyenue kuciopona
Pa3IoKEHUEM IIEPMAHTaHATA KaJIUs U IIEPOKCHIA
Bostoposa. CobupaHre METOZIOM BBITECHEHUS BO3/lyXa U
BoJbl. Pacnio3naBanme kucinopoaa. I'openre maruaus,

xKeJesa, yrisi, cepbl U ¢pochopa B KuciopoJe.

KHACIIOpOJa.

Onucvieamy ~ (HU3MUECKHMe W XUMHYECKHE CBOWCTBA,
MOJTyYeHWe W TPUMEHEHHE KHCIOpOJa C UCIOJIb30BaHUEM
PYCCKOTO (POAHOTO) S3BIKA H S3BbIKA XUMUH.

Ycemanasnueams TPUUUHHO-CIEICTBEHHBIE CBSI3H MEXIY
(u3MUeCKUMU CBOWCTBAMHU KHCIOpOJa M CIOCO0aMu €ero
coOupaHus.
Ilposooums, Haba0O0ams W ONUCLIBAMbL XUMUYECKUN

OKCIICPUMCHT 1o MOJIYYCHHIO, CO6I/Ip AHHUIO u
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pacrmo3HaBaHUO  KHUCJIOpOda C CO6JIIOI[€HI/I€M IIpaBHJI

TEXHUKHA 0€30MMaCHOCTH

23 [TpakTHdeckas [Tonydenue, coOMpanue U pacro3HaBaHUE KUCIOPOIA Pabomams ¢ mabopaTopHbiM  00OpyAOBaHHEM U
pabota Ne 3 HarpeBaTelIbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C

NpaBUJIAMU TEXHUKHU 0€301TaCHOCTH.
Buinonnsams  mpocTeiiiie  mpueMbl  oOpaimieHus ¢
1a00paToOpHBIM 00OpYyIOBaHUEM: COOMpaTh HPHOOp IS
MIOJTyYEHUSI Ta30B, MPOBEPATH €ro HAa TEePMETUYHOCTh U
UCTIOJIB30BaTh JUIS MTOJTyYSHHS KHCIOPOAA.
Cobupams KUCIOPOJ METOJOM BBITECHEHUS BO31yXa U
PAcCno3Hasamsp €ro.
Habnooams 3a CBOMCTBAMH BEIIECTB U SBJICHHSIMM,
MIPOUCXOJISIIAMH C BEIIICCTBAMH.
Onucvlieams ~XUMHUYECKHHA JKCIIEPUMEHT C  IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa U S3bIKA
XUMHH.
Cocmaensams  OTYET 1O pe3ylbTaTaM IPOBEIECHHOTO
IKCIEPUMEHTA

24 Oxcuipt Oxcunsl. OOpazoBaHue Ha3BaHUN OKCHJIOB IO UX Buioensams cyniecTBeHHbIE TPU3HAKH OKCHJIOB

dbopmynam. CoctaBnenue GopmMys OKCHIOB IO UX

/Jlasamwb Ha3BaHUS OKCHUJIOB 1O UX Hopmynam
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Ha3BaHusaM. [IpeacTaBuTenn OKCUAOB: BOAA U
YTIIEKHMCIIBIN Ta3, HeTalEHas U3BECTb.
Jemoncrpanuu. Koyuiekuus oKCHIOB
JlabGoparopubie onbIT. 12. [ToMyTHEHHE U3BECTKOBOM

BOJIbI IIPU IIPOITYCKAHUM YIJIEKUCIIOrO ra3a

Cocmasnams GOPMYIBI OKCHUAOB 10 UX Ha3BAaHUIM
Xapaxmepuzoéams TaKUX NPEACTABUTEICH OKCUIOB, Kak

BOJAa, er'ICKI/ICJ'IHﬁ ra3 u HeraméHasi U3BeCTh.

25 Bomopon Bomopon B npupoze. ®uznueckue U XUMUYECKHE Xapakmepuzoéams COCTaB MOJCKYJbl, (U3HYECKHE H
CBOWCTBA BOJOPO/IA, €T0 MOJyYCHHE U IIPUMECHEHUE. XUMHAYECKHE  CBOWCTBA, IIOJy4CHHE W  IMPUMCHEHUE
Jemoncrpamnuu. [Tonydyenue, coOupanue u BOJIOPOJIA.
pacriozHaBaHue Bojopoa. ['openue Bogoposa. Yemanaenueams TPUUMHHO-CIICACTBEHHBIE CBSI3U MEXIY
BsaunmonetictBre Bogopoaa ¢ okcuaom meu (11). (u3MYeCKUMH CBOWCTBAaMH M  CIIOCO0aMU  COOMpaHUs
JlaGopatopubie onbIT. 13. [Tonyyenue Boopoa BOJIOPOJIa, MEKAY XUMHUYSCKUMH CBOWMCTBAMH M  €rO
B3aMMO/ICHICTBHEM IIMHKA U COJISTHOM KUCIIOTHI MPUMEHEHUEM.
Ilposooums, mnabaodams W ONUCLIBAMb XUMUYECKUN
IKCIIEPUMEHT 1o MIOJTy4YEHHIO, COOMpaHHIO "
paclo3HaBaHUIO BOJOpPOJa C  COONIOJEHHEM IpaBUII
TEXHHUKHU 0€30MacHOCTH.
26 [IpakTuueckas [Tonyuenue, coOupanue u pacro3HaBaHHUE BOJOPOIA Pabomams ¢ maGopatopHbiM  O0OpyJOBaHUEM U
pabota Ne 4. HarpeBaTeNbHBIMU  MPUOOpPaMH B COOTBETCTBUU  C

IpaBHJIaMH TCXHUKU 0C30ITaCHOCTH.

Buinonnams  mpocteifime  mpueMbl  oOpamieHus ¢

7abopaTOpHBEIM  000pYyIOBaHUEM: COOMpaTh TPUOOP I
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MOJIYUYCHHUA TIa30B, IMPOBEPATL €ro Ha TICPMETHYHOCTbL U
KCII0Ib30BATH VISl TOJIYYE€HHs BOJIOPO/IA.

Cobupams BOIOPOJ METOJOM BBITECHEHHS BO3AyXa |
PAcno3Hasams €ro.

Habnmooams 3a CBOWCTBAMHM BEIIECTB U SIBIICHUSIMH,
IMPOUCXOAAIIMMHU C BEHICCTBAMMU.

Onucvieams XUMUYECKUWA OSKCIEPUMEHT C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa U S3bIKa
XUMHUHU.

Cocmaenams  OTYET TO pe3ylbTaTaM MPOBEICHHOTO

OKCIICPUMCHTA

27

Kucnotsl

Kucnotsl, ux cocTaB U UX KiacCUpUKaLUS.
WNunukaropsl. Tabnuna pactBopuMoctu. ConstHast U

CCpHad KUCIIOThI, UX CBOMCTBa U MMPUMCHCHUC

IleMOHCTpaHI/II/I. KOJ'IJ'IGKI_[I/IH MHUHCPAJIbHBIX KUCJIOT.

[IpaBusno pazdaBieHus CEpOi KUCIOTHI.
JlaGoparopHbie onbIT. 14. Pacno3HaBanue KucioT

HHAUKATOpaMHu.

Ananuzuposams cOCTaB KUCIOT.

Pacnosnaéams xucnoTel ¢ TOMOIIbIO MHIUKATOPOB.
Xapakmepuzoeams TPENCTABUTENEH KHUCIOT: COJIAHYIO H
CEPHYIO

Ymems xapakrepu3oBaTh pacTBOPUMOCTb COEAUHEHHH C
MTOMOIIBIO TAOJIUIBI PACTBOPHUMOCTH.

Ycmanasnueams TPUUMHHO-CIENCTBEHHBIE CBSI3HM MEXKIY
CBOWCTBAMM COJISIHOM W CEpHOHM KHUCIOT M 00JacTsAMHU UX

IMPHUMCHCHUS.
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Ocosnasams ~ HEOOXOAUMOCTh  COONIIOJICHHSI  TPaBHUII

TEXHHUKHU 0€30MacCHOCTH IpH paboTe ¢ KUCIOTAMHU.

28 Conu Conu, ux cocraB 1 Ha3BaHus. PacTtBopuMocTs conell B | Xapakmepuzoeams CcONM  KaK IMPOAYKTbl 3aMELICHUS
Boze. [IpencraBurenu coseil: XJ1opu HaTpuUsi, KapOOHAT | BOJOPOAA B KMCIOTE HA METAJLII.
HaTpusl, hocdaT KaabLusl. 3anucvieams GopMyIbl COEit IO BaI€HTHOCTH.
JdeMoncTpanum. Komnekiusa  conei. Tabmuna | Hazsieams conu o Gpopmyiam.
pPacTBOPUMOCTH OCHOBAHUM, KMCIIOT U COJIEH B BOJE Hcnonvzoeamo Tadnuy PacTBOPUMOCTH JUIS
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacuéTsl 1o Gpopmynaam coiei
29 KonuuectBo [Tocrosinnast ABoraapo. KonnuectBo BemectBa. Monb. | O6bsicHAmMb, UTO TaAKOE «KOJIMYECTBO BEIIECTBAY», «MOJbY,
BEILECTBA Momsiprass  macca. KpartHble eQuHUIBI  U3MEPEHUS | «IIOCTOSIHHAS ABOTafpo», «MOJIIPHAs Maccay.

KOJINYECTBA BEIIECTBA — MHUIUMOJb W KHJIOMOJb,
MUWJUIAMOJIAPHAS U KMJIIOMOJISIPHAsi MacChl BELLECTBA.
Pacuersl ¢ UCIONB30BaHUEM TMOHATHH «KOJIMYECTBO
BEIIECTBA»,  «MOJSIpHAasg  Macca»,  «IOCTOSHHAas
ABorazpo».

JdemoncTpaumnu. HekoTopble mMeTayuibl, HEMETAIUIBI U

COCIMHCHUA KOJIMYECTBOM BCIICCTBA B 1 Momb

Pewamo 3aga4un C HCIIOJIB30BaHHUEM MOHSITHM

«KOJIMYECTBO BCIICCTBA», «MOJIApHAsA MacCay, «KIIOCTOSSHHAA

ABoraapo
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31 | Monsipablii 00BEM 3akon ABoraapo. MomspHbelii 00beM Ta3000pa3HbIX | O0bsicHAmMb, YTO TaKOe «MOJSIPHBI 00BEM Ta30BY,
ra3000pa3HbIX BemecTB. OTHOCHTENbHAS IJIOTHOCTh OJHOTO Trasza IO | «KHOpPMaJbHBIC YCIOBHS.

BEIIECTB Ipyromy. Pewamv 3amaun ¢ UCHONB30BaHUEM MOHATUN «KOJTUYECTBO

KpaTtHble equHHLBI M3MEPEHHUsS] — MUIJUIUMOJISIPHBIN U | BEIIECTBa», «MOJISIpHAS Maccay, «MOJIIPHBIM 00BEM T'a30B»,
KHJIOMOJISIPHBIN 00BhEMBI Ta3000pa3HbIX BEIIECTB. «TOCTOSIHHAsE ABOTaJIpO».
Pacuersl ¢ UCIONB30BaHUEM TMOHATHUH «KOJIHUYECTBO
BEIIECTBA», «MOJISIPHAs Macca», «MOJISIPHBIH 00beM
ra3oB», «IIOCTOSIHHAsE ABOTaIpo».
JeMoncTpanmuun.  Mongens  MoJisipHOTO  00OBeMa
ra3000pa3HbIX BEIICCTB
32-33 | Pacuérel o Pacyetrbl ¢ wucCHoONb30BaHHEM TOHATUH «KOJIUYECTBO Xapaxmepuzosams KOJIMYECTBEHHYIO CTOPOHY

XUMHYECKUM BEIIECTBA», «MOJSIPHas Macca», «MOJIAPHBIM O0bEM | XUMUYECKUX OOBEKTOB U MPOIIECCOB.

YPaBHCHUSIM ra3oB», «4UCIIO ABOTAIPO» Pewams  3amaum ¢ HCIONB30BAHWEM  IOHSATHH
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBINA
00BEM Ta30By», «IIOCTOSTHHAS ABOTaApPO»

34 | Boma. OcHoBanus I'unpocepa.  KpyroBopor Bomasl B mpupope. | O0vsicHams, YTO  TaKO€  «OCHOBAHUS»,  «IEIOYH,
dusndyeckue W XHUMHYECKHE  CBOHCTBAa  BOJBIL: | «KAYECTBEHHAS PEAKIU», KHHIAKATOPY.

B3aNMOJEHCTBHE C OKCUIIAMH.

OcHoBaHusl, uX cocraB. PacTBOpUMOCTh OCHOBaHMI B

Knaccuguyuposams ocHOBaHUS 110 PACTBOPHUMOCTH B BOJIE.

Onpedeﬂﬂmb MPUHAIIC)KHOCTU HCOPTraHNYCCKUX BCIICCTB K
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Bojie. M3MeHeHne OKpacku MHAMKATOPOB B IEIOYHOU
cpene. IlpencraBurenu menoyeit: TUAPOKCUABI HATPUS,
KaJus U KaJbLHsL.

Komnexus OCHOBAHHM.

15.

JdemoncTpanmu.

JlaGopaTopHble ONBIT. N3menenue oxpacku

VMHJIMKAaTOPOB B LICJIIOYHOU cpee.

KJIACCY OCHOBaHUU 10 popmyrie.

Xapaxmepuzoeams CBOWCTBA OTIENBHBIX IMPEICTABUTEICH
OCHOBaHMH.

Hcnonvzo6ams TabNMIy paCTBOPUMOCTH ISl OTIPEICITICHUS

pacTBOPUMOCTH OCHOBAHHIA.

35

PacTtBopbL.
Maccosas
pacTBOPEHHOTO

B€IICCTBA

J0JIA

PactBoputens U pacTBOpEHHOE BeIIECTBO. PacTBOpHI.

PactBopenmue. I'mnparsr. MaccoBas JOJIS

pacTBOpPEHHOTO BelleCTBA. Pacuersl, CBSI3aHHBIE C

HUCITIOJIB30BaAHHUEM IIOHATHA «maccoBas J0JIA

PacTBOPEHHOTO BEIIECTBAY.
JlabopaTopubie ombiT. 16. O3HakomieHHE C
MpenaparaMu JOMAallHEW WM IMIKOJIBHOM anTeuyKu —
pacTBopamMu CIIUPTOBOM

MEpOKCHUIa BOoaOpoOaa,

HACTOMKHU HoJa U HaIIaTbIpHOTO CIIUPTA.

06?)}ZCH}ZI71b, 4TO TaKOC€ «MacCoBasA OO0JA PACTBOPCHHOI'O
BCHICCTBA».

Yemanasausamo aHaJOTruu c 00bEMHOM nojien

KOMITIOHEHTOB T'a30BOU CMECHU
Pewams 3amayd ¢ HUCIONB30BAHUEM IIOHATHU «MaccoBas

H0JIA QJICMCHTA B BCIICCTBCY, «MaccoBasd J0JIA

PacTBOPEHHOTO BEIIIECTBAY, «oObeMHast JOJISI

F33006p33H01"0 BEIICCTBa»
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skcriepuMenT Ne 1

WK MEJIHOTO KyTopoca.

36 IIpakTnueckas [IpuroroBrneHre pacTBOPOB coleld C€ UX 3agaHHOH | Pabomams ¢  nmabopaTopHbIM  00OpyIOBaHMEM U
pabota Ne 5 MaccoBOH A0JeH HarpeBaTelbHBIMH ~ NPUOOpPaMH B COOTBETCTBHUH  C

IPaBUJIAMU TEXHUKHU 0€30I1aCHOCTH.
Buinonnams  mpocteiiiime  mpueMbl  oOpalieHus ¢
1a00paTOpHBIM 00OPYZAOBAHHEM: C MEPHBIM IHJIHMHIPOM, C
BECaMH.
Habniooams 3a CBOWCTBAMM BELIECTB M SIBICHUIMH,
IPOMCXOAIINMU C BELIECTBAMM.
Onucviéams SKCHEPUMEHT € IOMOUIbIO E€CTECTBEHHOI'O
(pycckoro WM POJHOTO) s3bIKa M SI3bIKA  XHUMHH.
Cocmaensams OTUETHI IO PE3yJIbTaTaM IPOBEAEHHOTO
JKCIIEPUMEHTA
T'omosums pacTBOpPBI C ONPEAECIECHHOM MACCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA.

- Jomarmnuit BelpamyBanue KpHUCTaIJIOB aTIOMOKAJIMEBBIX KBAacLOB | Buinonnams 6€30NacHbIE B JOMAITHUX YCIOBUSAX

SKCTIEPUMEHTBI, TPOBOJIUTH HAOIIOJICHUS 32 POCTOM
KpPHUCTAJIOB.
Ogpopmnsims OTYET O MPOJICTAHHON padOTE C

HCIIOJIb30BAHHUEM PYCCKOI'O A3bIKA U A3bIKA XUMUHU.
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37 O06o01IeHre U cHCTeMaTH3alns 3HaHUN 110 TeMe «BakHelre npeicTaBuTen HeopraHM4ecKux BemecTB. KonmuecTBeHHBIE OTHOIICHHUS B
XAMHUN

38 KoHTpoibHast pabota 1o Teme «BakHeime npecTaBUTeIn HEOpraHWIECKUX BeniecTB. KonmuecTBEHHbIC OTHOIICHHS B XMHI

OcHOBHBIE KJIACCHI HEOPraHudecKux coequnenui (10 1)

39 OKCHIBL: O06o0menue cBeeHnit 00 okcuaax, ux kiaccuduranuu, | O6vsACHAMb, YTO TaKOE «HECOJIeo0pa3yIolue OKCHIBD»,
KIacCU(pUKaUs ¥ | Ha3BaHUAX U CBOMCTBaX. CIIOCOOBI MOJIYUCHHUS OKCHIOB | «COJCOOPa3yIomue  OKCHUIbD», «OCHOBHBIC  OKCHIIBI»,
CBOICTBA JlabopaTopHble onbIThl. 17. B3auMopaeiicTBue OKCHaa | «KHUCIOTHBIE OKCHIBDY.

KaybLus ¢ BojoM. 18. IlomyTHeHrEe n3BECTKOBOM BOAbl | Xapakmepuzosamb o0rue XUMUYECKUE CBOIiCTBa
CONeo0Pa3yIMUX OKCHIOB (KUCIOTHBIX M OCHOBHBIX)
Cocmaenams ypaBHEHMsI pPEaKIMil C ydacTHUEeM OKCHUJIOB.
Habnwooams u onuceieams peakiiuu ¢ y4aCTUEM OKCHJOB C
MIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MU POIAHOTO) SI3bIKA U
SI3BIKA XMMUH.
Ilposooums  ONBITHI, TMOJATBEPKAAOIINE XUMUUYECKUE
CBOMCTBa OKCHUJIOB C COOJIIOJIGHMEM TPAaBHII TEXHUKU
0e30IMacHOCTH

40 OcHOBaHUS: OcHoBaHus, uX kiaccuukanus, Ha3BaHus U cBoicTBa. | Cocmagnsams ypaBHEHHsI peakluii ¢ ydacTHeM OCHOBaHUH.
knaccudukanust  u | BzaumonencTBre ¢ KUCIOTaMU, KUCJIOTHBIMU OKCHAaMu | Habniooams M onucvléams Peakiui ¢ YIaCTHEM KHUCIOT C
CBOMCTBa u consiMu. Pa3znoxeHne HepacTBOPUMBIX OCHOBAHHI. | IOMOIIBIO €CTECTBEHHOTO (PYCCKOIO MM POJHOTO) SI3bIKA U

CrniocoOblI 1osTy4yeHHst OCHOBaHHH.

JlabopaTopHble onbIThl. 19. Peakuus HelTpanuzanuu.

A3bIKa XUMUU.

Hpoeodumb OIIBITHI, MOATBCPKAAOIINC XHUMHUYCCKUC
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20. IlomyyeHue ruapokcuaa Meau ero

21.

() wu

B3aUMOJICICTBUE C  KHUCIIOTOH. Pasnoxenue

ruapokcuaa meau (1) mpu HarpeBanuu.

CBOWCTBAa OCHOBaHHH, C COOJIOJAEHHUEM IPAaBHI TEXHHUKH

0€e30IacCHOCTH

41-42 | Kucnotst: Kucnorel, ux knaccudukamuss u HazBanusg. OOmue | Xapakmepuzoeamsp 001IMEe XUMUUYECKHE CBOMCTBA KUCIOT
KIaccupUKalus ¥ | XUMAYECKUE CBOMcCTBa  KHUCIOT. B3aumoneiictBue | Cocmagnams ypaBHEHHUS PEAKIM C y4yacTHEM KHCIOT.
CBOIiCcTBa KHCJIOT C MeTallaMH. OJIEKTPOXUMHUYECKUU pan | Habarooams U onucviéams peakiuu C yd4acTHEM KHCIOT C

HalpsDKEHUH MeTaiuioB. B3aumojeicTBre KHCIOT € | MOMOIIBIO €CTECTBEHHOTO (PYCCKOrO MIIM POJHOIO) S3bIKA U
OKCHJAMH METa/uIoB. B3auMoaeHcTBHEe KHUCIOT C | S3bIKa XHUMHH.

OCHOBaHUSIMH — peaxkuus HeWTpanu3anuu. | [[posooums  ONBITHL, MOATBEPKIAIOIINE XHUMHYCCKUE
B3aumopeiictBue kuciaor ¢ consMu. [lomydeHue | cBolcTBa KHUCIOT, C COOJIOACHMEM IPaBUI TEXHUKHU
OECKUCTOPOAHBIX U KUCIOPOACOIEPKAIINUX KUCIIOT. 0e30macHOCTH

JlaGopaTopHble onbIThL. 22. B3auMoaeincTBue KUcioT

¢ MeTauiam. 23. B3aumozaelcTBre KUCIOT C COISIMHU

43-44 | Conu: Counn, 1504 KJIaccupUKaIms i CBOMCTBA. | PasnmuuaTe TOHSATHUSA «CPEIHHE COJU», «KHUCIBIE COJIN,
kinaccuukanuss U | BzaumonelicTBue cosieil ¢ MeTallaMHd, OCOOCHHOCTH | «OCHOBHBIE COJIM.

CBOMCTBaA ITUX peakiui. BzanmoaencTsue coneu ¢ CONsIMU. XapakTepu3oBaTh 00IME XUMUIECKHE CBONCTBA COJICH.

JlabopaTopubie onbiThl. 24. O3HakOMIIEHHE C
KOJUIeKIen cojed. 25. BzaumoneiictBue cynbgara
meau (Il) c xenezom. 26. BzaumopeiicTBue coneit c

COJIIMH.

Cocmasnams ypaBHEHMs pEakLHUd C Y4acTHEM COJIEH.
Habniooams u onucvléams peakuuu ¢ yd4acTHEM CoJiel ¢
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOT0 WJIM POJHOTO) sA3bIKA U

A3bIKa XUMUU.
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Hpoeodumb OIIBITHI, MOATBCPKAAOIIUC XHUMHUYCCKUC

CBOWCTBAa coyied C COONIOZIGHUEM TMPaBHJ TEXHHUKH

0e301acHOCTH
45 ['enernyeckas cBs3b | ['eHeTHMueckne  psAapl  MeTaula M Hemerauia. | Xapakmepu3zoeams MOHITHE «T€HETUUYECKUU PSAI».
MeXIy  Kjaccamu | ['eHeTHdecKkas CBS3b MEXAY KJlacCaMU HEOpraHUYeCKUx | Muirocmpuposams TEHETUYECKYIO B3aWMOCBS3b  MEXIY
HEOPTraHUYECKHUX BEILIECTB. BEII[ECTBAMU: TPOCTOE BEIIECTBO — OKCHUJ — THUIAPOKCH]I
BEILIECTB JlabopaTopHble onbIThl. 27. ['eHeTHYecKasi CBSI3b HA | — COJIb.
MIpUMEpE COCTMHEHUN MEIN. 3anuceieamv  ypaBHEHMsS] pPEaKUUW, COOTBETCTBYIOLIUX
MOCTIEI0BATENbHOCTH («uenouke») MIpeBpaLeHUI
HEOPTraHWYECKUX BEILECTB PA3IMYHBIX KJIACCOB.
46 [IpakTuueckas Pemrenue skcnepuMeHTaNbHBIX 3a7a4 Ymemsv obOpamatbest ¢ 1a00paTOpHBIM 00OPYIOBAaHHUEM H
pabota Ne 6 HarpeBaTeNIbHBIMU ~ TpHOOpaMH B COOTBETCTBUU  C

MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Pacnosznaeams HEKOTOpHIE aHUOHBI U KATHOHBI.
Habniooams cBOMCTBA 3JEKTPOIUTOB U MPOUCXOAALINX C
HUMU SIBJICHUH.

Habniooamv W onuceiéams  peakuuu C  y4aCTHEM
AJIEKTPOJIMTOB C MOMOIIBI0 E€CTECTBEHHOTO (PYCCKOTO WIIH
POJHOTrO) SI3bIKA U SI3bIKA XMMUU.

CDopmszupoeamb BBIBOZBI IO PE3yJibTaTaM HPOBCACHHOTO
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JKCIIEPUMEHTA

47

O606H_IGHI/I6 Hn CUCTCMaTu3alus 3HaHuM 1Mo TeMe «OCHOBHBIE KJIACCHI HEOPraHN4YCCKUX COCHHHCHHﬁ))

48

KOHTpOJ’IBHaH pa60Ta 1o TeMe «OCHOBHBIE KJIACChI HEOPTaHNYCCKUX COGﬂHHGHHfI))

Iepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3ieMmeHToB /.. MenesieeBa u cTpoenue aroma (8 4)

49

EcrecTBeHHBIC
ceMeucTBa
XUMHYECKHX
3JIEMEHTOB.

AmMdoTepHOCTh

EcrecTBeHHBIE CeMEHCTBa XHMHYECKHX 3JIEMEHTOB:
[IEJIOYHBIE M IEIOYHO3EMENbHBIE METAJUIbI, TaJIOTeHHBI,
uHepTHBIe (OJaropogHble) Ta3bl. AMpOTEpPHOCTD.

AM(i)OTepHLIe OKCHUJIbI U THAPOKCHUIBI. KomirekcHble

COJIH.
JlaboparopHubie ONBbITHI. 28. [Tomyuenue
aM(pOTepHOr0 THAPOKCUAA W HUCCICIOBAHHE €ro
CBOWCTB.

ObvscHams MPU3HAKY, MTO3BOJISIIOIINE O0BEAUHSATD TPYIIIbI
XUMHYECKHX 3JIEMEHTOB B €CTECTBEHHBIC CEMEICTBA.
Packpvieams xuMuueckuii CMbICI (3TUMOJIOTHIO) HAa3BaHUU
€CTECTBEHHBIX CEMEHCTB

Apeymenmupoeams OTHOCUTEIILHOCTh HA3BAHUSI «MHEPTHBIC
ra3bi»

Obvsacuams, 4YTO Takoe «aM(OTEPHBIE COCIUHEHUS.
Habniooams n onucvleams peakuii MEX]y BEIIECTBAMHU C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XHUMHH.
Xapaxmepuzoeams JTBOWCTBEHHBIN XapaKTepe CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUIPOKCHIOB.

1Iposooumsb OMNBITHl MO TOTYYCHUIO U TOATBEPKICHHIO
XUMHYECKHX  CBOMCTB

aM(QOTepHBIX ~ OKCHUIOB U

THUAPOKCHUIOB C CO6HI—O)I€HI/IeM ImpaBuI TCXHUKU

0€30I1aCHOCTH.
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50 Otxkpeitue J1.1. Otkpeitue JI. W. MenneneeBsiM  Ilepuoauueckoro | Pasauuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MenpeneeBbiM 3akoHa M co3ganue uM llepmoauueckoil cHUCTEMBI | KJIacCU(UKAIIUH.

Ilepuonnueckoro XUMHUYECKUX IJIEMEHTOB. Apeymenmuposams oTHecenue llepuogumyeckoro 3akoHa K

3aKOHa JdemMoHcTpanum. Paznuunbie dbopMbl  TabnHIl | €CTECTBEHHOM KJIacCU(UKALIUU.
MIEPUONYECKOMN CHUCTEMBI. MopenupoBanue | Mooeruposamso XUMHYECKHE 3aKOHOMEPHOCTH c
nocrpoenust  Ilepuogmueckoit  cucrembl  JI. . | BelaesieHHEM CYLIECTBEHHBIX XapaKTEpUCTUK OOBEKTa U
Meneneena IPEJCTaBICHUEM HX B MPOCTPAHCTBEHHO-Tpa(UUECKON MK

3HaKOBO-CUMBOJIMYECKOU popme
o1 OcHoBHbIC CBe/ICHHS | ATOMBI  Kak ¢GopMa CyIIECTBOBAHUS XUMHYCCKHX Obvsacuamsp, UYTO TAKOE  «IPOTOHY», «HEHUTPOHY,

O CTPOCHHUH aTOMOB.

snemMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHHH aTOMOB.
JlokazarenbCcTBa CI0KHOCTH CTPOEHHUSI aTOMOB. OTBITHI
Pesepdopna. [lnanerapHas Mmoenb CTPOCHUS aTOMa.
CocrtaB  aTOMHBIX  siiep:  TMPOTOHBI, HEUTPOHBHI.
OTHOCHTENbLHAs aTOMHAsI Macca. B3auMOCBSI3b TTOHATHI
«IIPOTOH», «HEUTPOH», «OTHOCHUTENIbHAs aTOMHAas
Maccay.
JemoncTpauuu. Mojienu aTOMOB XUMUYECKHUX

OJICMCHTOB.

«BJICKTPOH», «XUMHUYECCKUMN 9JICMCHT, «MAaCCOBOH YHCIIO».

Onucwisams CTPOCHUC aToMa

sanpa UCIIOJIb3YsI
[Iepuonnueckyro cucreMy XuUMUYECKUX dnemeHToB JI.H.
Menneneena.

Ionyyams wHpOpPMALIUIO TO XUMHU U3 PA3TUIHBIX

HCTOYHHUKOB, arnalusupoeanib e€.
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52 Crpoenue Mukpomup. OnektpoHbl. CTpoeHHE JIIEKTPOHHBIX | OObsCHAMb, YTO TaKOE <OICKTPOHHBIA CIIOW» WU
JIEKTPOHHBIX ypoBHEH aTOMOB XuMHUYecKuX 3ieMeHTOB NeNe 1-20. | «3HepreTudeckuil ypoBEHbY.

YPOBHEU aTOMOB [TonsiTHE O 3aBEPUIEHHOM 3JIEKTPOHHOM YPOBHE. Cocmaenams CXEMbl PACIPENCIICHUS] AJIEKTPOHOB IO
XUMHYECKHX ANEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKe

anemeHToB NeNel-20

B Tabmume J[.1.

Menneneena.

53 [lepuonnueckuit N3otomsl. duznyeckuii CMBICIT CUMBOIIUKH | Packpvieams (PU3NYECKUIl CMBICI: TMOPSAKOBOIO HOMeEpa
3akoH JI.1. [lepuoanueckoi CUCTEMBI. CoBpemeHHas | XMMUYECKOTO 3JIEMEHTa, HOMEpa Iepuojia U HoMmepa
MenpeneeBa u dbopmynmpoBka [lepuonamueckoro 3akoHa. W3MEHEHHUS | TPYIIIBL.

CTPOEHHE aToMa CBOMCTB D3JIEMEHTOB B IMEpHOJaX U rpymnmnax, kKak | O0vbsacHAmb 3aKOHOMEPHOCTU U3MEHEHHSI METAJUTMUECKUX U
(GYHKILHS CTPOEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB. HEMETAJUIMYECKUX CBOWCTB XMMHUYECKHX DJIEMEHTOB U MX
COEIMHEHUH B IepuoJiax U rpynmax.

54-55 | Xapakrepucrtuka XapakTepucTuka DdJeMEeHTa-MeTalljla M JlIeMeHTa- | Xapakmepuzosams ~ XUMUYECKHE  AJIEMEHThl  1—3-To
XUMHUYECKOTO HEeMeTajlla 10 MX MonoxeHutro B Ilepuonnyeckoil | mepuonoB o MX NoJokeHUro B Ilepmonmyeckoi cucreme
AJIEMEHTAa Ha cucrteme xumuueckux anemeHToB J1. 1. Menneneena. xuMudeckux 3neMenToB . 1. Menaeneesa.
OCHOBaHUU €ro JemoncTpauuu. Mosienn aToOMOB 3JIeMEHTOB 1—3-T0 | Apeymenmuposams CBOWCTBA OKCHAOB W THUIAPOKCHIIOB
MI0JIO’KEHUS B MIEPHOJIOB METAJIJIOB U HEMETAJIJIOB MIOCPEICTBOM YPaBHEHUH peakLuit
Ilepuoanueckoit
CUCTEME

56 3HaueHue CooOmienust  yyammxcs O JKM3HM, HaydyHOW U | Onpedensimb UICTOYHUKU XUMUYECKOW HH(OpMaLIUN
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Ilepuonuueckoro
3aKOHa 1
ITepuoanueckoit
CHCTEMBI
XHUMUYCCKHX
anemenTtoB Jl. U.

MenneneeBa

obmectBenHoit  nesitenbHocTH  JI.MI. MeHpaeneeBa
«IlepuoguyeckomMy 3aKOHY HE TpPO3UT pa3pylieHue, a

TOJIBKO pa3BUTHUE U HaﬂCTpOfIKH O6CH_IaIOTC$I»

Honyuams HeoOXomuMyH0 WHGOPMAIUIO M3 PA3THYHBIX

HCTOYHUKOB, aHAIU3UPOBaAMy eé, ogopmaams
UH(GOPMAILMOHHBIN TPOJYKT, ANpe3eHmosams €ro, eecmu
HAY4YHYIO IUCKYCCHIO, 0MCmasans CBOIO TOUKY 3pEHUS WIH

KOppeKmuposamp €g.

Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (8 1)

57

HNounasa

XUMHNYECCKaA CBA3b

WNonnas xumuyeckas cBsi3b. HoHbI, 00pa3oBaHHbBIC
aTOMaMu METaJIJIOB U HeMeTaiioB. CXxeMbl 00pa3oBaHus
MOHHOW CBSI3U JJIs1 OMHApHBIX coeauHeHuil. MoHHbIe
KpUCTAINTMYECKHE PermEéTKu U (PU3MUeckue CBOWCTBA
BEIIECTB C OTHUM TUOM pemeérok. [lonstue o
(hopMyIBEHON eAMHUIIE BEIIECTRA.

Jemoncrpauuu. Buneodparments! u cnaitnel «Monnas
XUMHUYecKas cBs3b». Kosekuus BelecTB ¢ HOHHOM
XUMHYECKON Mopaenu

CBA3BIO. HOHHBIX

KPUCTAJUIMYECKUX PELIETOK.

ObwsicHAmMb, YTO TAKOS UOHHAS CBSA3b, HOHLI.
Xapaxmepuzosames MeXaHU3M 00pa30BaHUS NOHHON CBSI3H.
Cocmaensims CXeMbl 00pa30BaHUsI HOHHOM CBSI3H.
Hcnonvsoeams 3HaKOBOE MojenupoBaHue.  Onpedensimo
TUTI XUMAYECKOU CBSI3U TI0 (hOpMYyJIe BEIIeCTBA.

IIpusooums IpUMEPHI BEIIECTB C HOHHOM CBS3BIO.
Ycemanasnueams TPUUUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEIIECTBA U BHUJIOM XHMHYECKOH CBS3H, MEKIY
WOHHOU CBSI3bI0 Y KPUCTATMYECKUM CTPOSHUEM BEIECTBA,

MCKAY KpPUCTALUIMYCCKHMM CTPOCHHEM BCOIECTBA U €TO

(I)I/IBI/I‘-ICCKI/IMI/I CBOMCTBaMH

58

Kosaneurnas

XUMHNYECKaA CBA3b

KoBanentHass XxuMu4deckas CBS3b. BHCKTpOHHBIC u

CTpYyKTypHBIe (GopMyinbl. [loHSTHE O BaJEHTHOCTH.

O6’bﬂCH}Zn’lb, YTO TaKO€ «KOBAJICHTHAsA CBA3b),

«BaJICHTHOCTBH».
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KoBanentHas HemonspHast cBsizb. CxeMbl 00pa30BaHUs
KOBAJEHTHOM CBSA3U Uil OWHApHBIX COEAUHEHMM.

MOJ'IGKYJ'IHpHBIe u AaTOMHBIC KPpUCTAIIIMYECKUEC

peI_HéTKI/I, M CBOICTBa BC€IIECCTB C 3TUM THUIIOM pCI_HéTOK.

JemoncTrpauuu.  BupeopparMeHTl W CIalbl
«KoBastenTHast  xuMu4deckasg  CBsaI3by.  Koiuiexkius
BEILIECTB MOJEKYJISIPHOTO U aTOMHOTO CTPOEHHS.

Monenu MOJICKYJIAPHBIX U ATOMHBIX KPUCTAJUIMYCCKUX

pPEUIETOK.

Cocmagnams cxeMbl 00pa30BaHUs KOBAJICHTHON
HETOJISIPHON XUMUYECKOH CBSA3H.

Hcnonvzoéams 3HaKOBOE MOJCIINPOBAHHUE.

Onpedensams TAI XUMUYECKOH CBSI3U 110 opmylie
BELICCTBA.

1Ipugooums pUMepbI BELECTB ¢ KOBAJICHTHOM CBA3BIO.
Yemanaenueames NTPUUMHHO-CICACTBEHHBIE CBA3H MEXKIY
COCTaBOM BEILIECTBA U BUIOM XUMHUYECKOH CBS3H, MEXIY
KOBAJICHTHOM CBSA3BIO0 U KPUCTAJUIMYECKUM CTPOCHUEM
BEIIECTBA, MEXAY KPUCTAIINYECKUM CTPOCHHUEM BEIIECTBA

Hu €ro (1)I/ISI/I‘ICCKI/IMI/I CBOMCTBaMH

59

Kosanentnas
MOJISIpHAS

XUMHNYECKaA CBA3b

ONEeKTPOOTPULATENBHOCTD. P
IIEKTPOOTPULATENBHOCTH. KOBaJIEHTHAs MOIspHAs
Xumuueckas cBs3b. Junons. Cxemsl 00pa3zoBaHUs
KOBQJIEHTHOM MOJIAPHOM CBSI3H [Tl OMHAPHBIX
COCIMHEHUI. MOJIEKYJIApHbIE U ATOMHBIE
KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA BELIECTB C
3THUM TUIIOM PEIIETOK.

JdemoncTpanuu. Mozenu MOJIEKYISAPHBIX M aTOMHBIX

KPUCTAITINYECKUX PEIIETOK.

O6’bﬂCH}Zmb, 4TO TaKOC «KOBAJICHTHAaA IMOJIApHAsA CBA3b»,

«QIEKTPOOTPULIATEIBHOCTD, «BO3TOHKA» WIH
«cyomuManus».

Cocmasensams cxeMbl 00pa30BaHUS KOBAJIEHTHOM MOJISIPHON
XUMHYECKOH CBS3H.

Hcnonv306amb 3HAKOBOE MOJIEITMPOBAHUE.
Xapaxkmepuzoeamb MeXaHH3M O00pa3oBaHMsA MOJSPHOM
KOBaJICHTHOM CBSI3H.

TAII XUMHYECKOU

Onpeodenamo CB3W 1O Qopmyne

BEIECTBA.
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Ilpusooums nipuMepbl BEUIECTB C KOBAJIEHTHOW MOJISIPHOU
CBA3BIO.

Yemanaenueampy TPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXKIY
COCTaBOM BEILIECTBA M BHJIOM XMMHUYECKOU CBSI3H, MEXKIY
KOBAJEHTHOW CBSI3bI0 M KPUCTAUIMYECKUM CTPOCHHEM
BEILIECTBA, MEXKAY KPUCTAIUIMYECKUM CTPOCHHEM BEIECTBA
U ero GU3n4eCKUMH CBOWCTBAMHU.

Cocmasnams  GopMynbl  OUHAPHBIX  COEAMHEHHH IO
BaJEHTHOCTH W HAXOOUMb BAJEHTHOCTU JIIEMEHTOB IO
(hopMyIte OMHAPHOTO COCAMHCHHUS.

Hcnonvzosams MaTCpPHaJIbHOC MOJACIUPOBAHUC

60

Meramnmnueckas

XUMHNYECKaA CBA3b

Meramueckass XUMUYECKas CBSA3b U MeTajuIMYecKas
Kpuctaimuueckasi pemérka. CBONCTBa BELIECTB C 3TUM
TUIIOM PEIIETOK. Enunas npupona XUMHYECKHX
CBSA3EH.

Jemoncrpauuu. BunaeodparMeHTs! U craii bl
«Meramuyeckas XuMHu4ecKkas cBs3by». Komneknus
«MerTasuisl U CIIaBBI».

JlaGopaTopHble onbIThI. 29. M3rotoBieHue MojaeiH,

UJUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOU CBA3H

ObvscHaAmMb, 4TO TaKOE METAJUTHYECKAas CBS3b.

Cocmaenams ~ CXeMbl ~ O0pa3oBaHUS  METATUYECKOM
XMMHYECKOMN CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.
Xapaxmepuzosamo MEXaHHU3M o0Opa3oBaHUs
METAJUTAYECKOMN CBSI3H.

Onpedensmb THN XAMHYECKOW CBsS3M 10  (dopmysie
BEILIECTBA.

IIpusooums IpUMeEpHI BEIIECTB C METAJUIMYECKON CBSI3BIO.

Yemanasnusamn IMPUYNUHHO-CJICACTBCHHBIC CBSA3U MCKIY
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COCTAaBOM BEIIIECTBA U BHUIOM XHMHYSCKOM CBA3U, MCKIAY
METAJUIMYECKONl CBSI3BIO H KpUCTAUIMYCCKUM CTPOCHUCM
BEIIECTBA, MEXKAY KPUCTAUNIMYCCKHUM CTPOCHUCM BEIICCTBA
H €ro (1)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMH.

Hcnonvzosams MaTCpraJIbHOC MOACIIUPOBAHNC

61 | Crenenp Crenens okucnenus. CpaBHEHUE CTENEHU OKUCHCHUS U | OObiAcHAmMb,  UYTO  TAaKOE  «CTEMEHb  OKHCIICHUS»,
OKHCJICHHUS. BajieHTHOCTH. [IpaBuia pacuéra cTemneHeld OKUCICHUS | «BaJCHTHOCTHY.
o GpopmysaaM XUMHUYECKUX COeITMHEHUI. Cocmasnams  (HopMmyiabl OWHAPHBIX COCTUHEHHHM Ha
OCHOBe 0011ero crioco0a uxX Ha3BaHHM.
CpasHusamo 6anenmHocms U CTENIEHb OKUCIICHUS
Paccuumvisamy  creneHun  okuciaeHus 1o  QGopmynam
XUMHUYECKUX COCTUHEHUM.
62 OxucauTenpHo- OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. ObvscHams, 4TO Takoe «OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIE | OmpeneneHne CTeNeHed OKHUCIEHHUS Jis HJIEMEHTOB, | BOCCTAHOBUTEIbHBIC peaKIum», «OKHUCTTUTEID,
peakuuu o0pa3yloIux BelIecTBa pa3HBIX KJIAcCOB. Peaklnu | «BOCCTaHOBUTEIDY, KOKUCICHUEY», KBOCCTAHOBIICHUEY.

HOHHOT'0 OOMEHA M OKHUCJIUTEIHLHO-BOCCTAHOBHUTEIILHEIE
pCaKknuu. OKHCIUTEb U BOCCTaAaHOBHUTCIIb, OKUCJICHUC U
BoccTaHoBjJaeHHe. COCTaBICHHE ypaBHCHI/Iﬁ OKHCIIHUTCIIb
HO-BOCCTaAHOBUTCIIBHBIX peaKI_II/Iﬁ METOJ0OM
QJICKTPOHHOT'O Oananca.

JdemoncTpauuu. B3anmoneiicTBHE IIMHKAa C CEpOU,

Knaccuguyuposame xumudeckue peakuuil M0 NPHU3HAKY
«U3MEHEHHE CTENICHEN OKHUCIICHUS 2JIEMEHTOBY.
Onpedensams OKHUCIUTENb W BOCCTAHOBHUTENb, MPOLECCHI
OKHCJIEHUS U BOCCTAHOBJICHHUS.

Hcnonvzosams 3HaKOBOE MOZACIINPOBAHUC
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coisiHOM kucioto, xmopuaom wmeau (II). Topenume
MarHus. B3zanmoencTBre XJIOPHOM U CEPOBOAOPOIHOM

BOJEL.

63 O06oOmenne u cucremaTusanus 3HaHuid 1Mo TemMaM «llepmommueckuii 3akoH u Ilepwomumyeckas cucTteMa XuMU4Yeckux djaemeHToB JI.U.
MenneneeBa u ctpoeHue aroma» U «Ctpoenue BemiectBa. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIITHI
64 | KontponpHas pabdora no temam «llepuomuueckuii 3akon u Ileproamueckas cucrema XxuMudeckux neMeHToB [[.M1. MenneneeBa u crpoenue
aroMa» u «CtpoeHue BeniecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIAN
Pezep | 64
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I[IpumepHoe TeMaTH4YeCKOe IVIAHUPOBaHME 9-T0 Kiacca
(2 4 B Hegeu10, Beero 70, u3 HUX 4 4 - pe3epBHOE BpeMmsi).

Home
pa
ypoK Tema ypoka OcHOBHOE cojep:KaHue XapakTepucTHKA OCHOBHBIX BH/I0B AesTeLHOCTH
OB ypoKa o0yuarmuxcs (Ha ypoBHe y4eOHBIX JeiCTBHI)
n/n
IHoBTOpeHMe 0 00001IeHHE CBeIeHNI 0 KYpCY 8-T0 KiIacca. XuMu4yeckue peakunu (5 4)

1 Knaccudpukanus bunapusie coemuHeHus. OKCHIBI coyieoOpasyromue u | Xapakmepu3oéams OKCUABI, TUAPOKCUABI (OCHOBaHUS,
HEOPraHUYECKHUX HecoJeo0pasyromue. I'uapoxcub: OCHOBaHMS, | aM(pOTEepHBIC TUAPOKCH/IBI, KHCJIOPOJICOICPIKAIIIIE
BEIIECTB U UX amdoTtepHbie, KUCIOThL. CpelHne, KUCIBIE, OCHOBHBIC | KHCIIOTHI) M COJIM 110 TUIAHY: COCTaB, CIIOCOOBI 00pa3oBaHUs
HOMEHKJIaTypa COJIH. HA3BaHMI, XapaKTEepHbIE CBOWCTBA U MOJTyUYECHHE.

HMemoncrpanmuun. O3HakOMJIIGHHE ¢  KOJUICKIUsAMU | Kiaccugpuyuposams OKCUIBI, TUAPOKCUABI (OCHOBAHUS,
METaIJIoB U HeMmeTamwoB.  O3HakomiieHHe ¢ | ampoTepHbIe THJIPOKCH/IBI, KHCIIOPOJICO/IeprKaIIie
KOJIJIEKI[USIMH OKCHJIOB, KUCJIOT M COJIEH. KHCIIOTBI) U COJIU TIO PA3IMYHBIM MTPU3HAKAM.
Vmemv»  moaTBepkAaTh  XapaKTEPUCTUKY  OTIEIbHBIX
MPEJICTAaBUTENIC  KJIACCOB ~ HEOPraHWYECKMX  BEIISCTB
YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
Packpvisamo B3aUMOCBSI3b MEXTY KJ1accaMu
HEOPTaHMYECKUX COSIMHEHUI, KaK TeHETHUECKYIO

2-3 | Knmaccuduxarus OO06oOmIeHre CBEIEHUH O XHUMHUYECKUX peaknusx. | O0wsicHamb, 9TO TAKOE «XUMUYECKas PEaKIHs», «PeaKIuu
XUMHYECKUX Knaccudukanus XUMUYECKUX PEAKIMI MO Pa3INYHBIM | COSTUHEHHSY, «PEaKIUN Pa3I0KEHUIY, «PEaKIIM OOMEHAY,
peaxIui mo OCHOBaHHUSAM: COCTaBy U YHCIy PEArUpYIONIUX W | «PEaKIMH  3aMCIICHUS», «PEaKIHH  HEUTpaTH3aIimy,
pa3TUYHBIM 0o0pa3yromuxcsi  BEHIECTB,  TEIIOBOMY  3(PQeEKTy, | «IK30TepMHUUECKHE peaKIum, «OHIOTEPMHUUYECKHE
OCHOBaHMSIM HAIPABJICHUIO, M3MCHCHHWIO CTCNCHEH OKWCJICHHS | peakium», «OoOpaTHMble  peakium», «HeoOpaTHMbIe
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AJIEMEHTOB, O00pa3yIIUX pearupyroliue BeEIIeCTBa,
¢aze, UCTIOIB30BAHUIO KaTAIH3aTOPA.

JlaGopatopuble onbiThl. 1. BzaumopeiicTBue
aMMuaKa " XJIOPOBOJIOPO/IA. 2. Peakmus
HedTpanmm3anuu. 3. HaGmonenue TterioBoro 3ddexra
peakuuu HeuTpanuzanuu. 4. B3aumonelicTBue cepHOM
kucinotel ¢ okcumom  memu(ll). 5. Pasmoxenwme
MEPOKCH/IA BOJIOPO/IA C TIOMOIIIBIO KaTaia3bl KapToders.

pEaKIMN», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKITHI,
«TOMOTCHHBIE  PEaKIUU», «TEeTePOTCHHBIC  PEAKIIHH,
«KaTATUTUICCKHE peaxImmy, «HEKATATUTHYCCKUE
PEaKIMNY», «TEIUIOBON APPEKT XUMHUUECKONU PEAKLIUN.
Knaccugpuyuposams XUMUYECKUE PEAKIUH 0 Pa3TUIHBIM
OCHOBaHUSIM.

Onpedensims OKHCIUTEIh W BOCCTAHOBUTEIb, IPOILECCHI
OKHCJICHHUS U BOCCTAHOBJICHHSI.

Habniooams n onucvieams peakliud MeXAY BEUIECTBAMHU C
MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU

45

ITonsTHE 0 cKOpOCTH
XAMUYECKON
peakuuu. Karanus.

IlonsiTHE O CKOPOCTH XUMHUYECKON peaknuu. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTb XUMHYECKUX  PEaKIUi:
MpUpOAA PEarupyrolIMXx BEUIECTB, MX KOHLICHTPALUA,
TeMIlepaTypa, IUIOMIA/lb CONPUKOCHOBEHMS, HaIU4Me
Kkaranuzaropa. Karamus.

JleMoHcTpPanuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOU
PEAKLIHUH OT MPUPOBI PEATUPYIOIINX BEMIECTB.
3aBUCUMOCTBH CKOPOCTH XMMUYECKON PeaKluu OT KOH-
[EHTpAIlUU PEarupyoIINX BEIIeCTB. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKOW PEAKUMHU OT IJIOIIaAN
COTIPUKOCHOBEHUS PEArupyrOIINX BEMIECTB («KUTTISIIIHI
CJIOI»). 3aBUCUMOCTh CKOPOCTH XUMHUECKON peaKinu
OT TeMIIepaTyphl PearupyroIInX BEIIeCTB.
JlabopaTopHbie onbIThI. 6. 3aBUCUMOCTH CKOPOCTH
XUMHYECKON PEAKIMU OT IPUPOJIbI PEATUPYIOIIUX
BEILIECTB Ha IPUMEPE B3aUMOIEHCTBUS PACTBOPOB
TUOCYNb(aTa HaTpHs U XJiopuja O6apus, Tuocyabpara
HATpHs U COJITHOM KUCIIOTHI. 7. 3aBUCUMOCTb CKOPOCTH
XAMHYECKOW PEaKIMU OT IPUPOJIbl METAIIIIOB MPU UX
B3aMMO/ICHCTBUU C COJISTHON KHUCIOTOH. 8. 3aBUCHMOCTD
CKOPOCTH XMMHYECKOW PEAKIIUU OT TPUPOIbI KUCIOT

O06bsicHAMb, YTO TAKOE «CKOPOCTh XUMHUYECKOHN peakiumy.
Apeymernmuposamsv BBIOOP €IUHUILl U3MEPEHHS VP.
Ycemanaenueams NpUYUHHO-CIICICTBEHHBIE CBS3HM BIUSHHS
pa3In4HbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKHX PEaKIUil.
Habnwoams u onucvieams peakud MEXy BEUIECTBAMU C
MIOMOILBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHUHU
IIposoOums  OMBITH, TOATBEPXKIAIOIIAE 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOH peakuy OT Pa3IUUHBIX (PaKTOPOB
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IIPU B3aHUMOJIEUCTBUM X C XKeJIe30M. 9. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON peakuu OT Temrneparypsl. 10.
3aBUCHUMOCTh CKOPOCTH XUMHYECKON peakiu OT
KOHIEeHTpauuu. 11. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peaklMy OT IJIOIAAN COMPUKOCHOBEHHUS
pearupyromux BeniecTs. 12. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakKIK OT KaTalnu3aTropa.

Xumnueckue peakuuu B pacrsopax (10 u)

3J'IeKTpOJ'II/ITI/I‘-ICCKa$I
JUucconuanus

[Tonsatne 00  SIEKTPOJUTHUECKOW  JAMCCOLMALMH.
ONEeKTPOIUTHI U HEDJIEKTPOJIUTHI. Mexanuszm
JUCCOLMALUI 3JIEKTPOJIUTOB C PA3INYHBIM XapaKTEpPOM
cBsa3u. CreneHb 3JIEKTPOIUTHUECKON IUCCOLMALUU.
CunbHble U cl1abble 3JEKTPOIUTHI.

JleMoHcTpanuu. VcnpiTanue BEMECTB M UX PaCTBOPOB
Ha 3JIEKTPOIIPOBOJHOCTh

JlaGopaTopuble onbIThl. 13. Jluccommanus ciraObIx
JIEKTPOJINTOB HA IPUMEPE YKCYCHOM KHCIIOTBHI.

Xapakmepuzosamb HOHATUS «QJIEKTPOIUTUYECKAs
JUCCOLIMALIUAY, «ITIEKTPOIIUTHI», «HEIJIEKTPOIUTHIY.
Ycemanaenueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXIY
IPUPOJOH IEKTPOJIUTA U CTEHEHBIO €0 JUCCOLUALIH.
Ycemanaenueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXTY
TUIIOM XHMHYECKOM CBSI3M B DJIEKTPOJIUTE U MEXaHU3MOM
€ro JUCCOLMALIUY.
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7 OcHoBHBIE OcHOBHBIE TIOJIOKEHUS TEOPHUH DJICKTPOIUTHYECKOU | Xapakmepuzoeamsb TOHATHS «CTENEHb AMCCOLUALIMNY,
MIOJIOKEHHST TEOpHH | qucconmanuu. Kinaccupukanuss HOHOB M UX CBOMCTBA. | CHJIBHBIE  DJCKTPOJUTBI»,  «CHa0ble  AIIEKTPOIHTHIY,
MEKTPONIUTUYECKON | KHCIIOTBI, OCHOBaHMS M COJNM Kak 3JIEKTPOIUTHL. MX | «KaTMOHBI», «@aHUOHBD», «KACIOTBD», OCHOBAHUI», «COJIMM.
JUCCOLMAIUN KJIacCu(UKAIUS U JUCCOLIUAITHS. Cocmasnsams ypaBHEHUS AIEKTPOJIUTUUECKON JUCCOLUALIUN
(TOO). JdemoncTpauuu. 3aBUCUMOCTH 3JICKTPOIPOBOJHOCTH | KUCIOT, OCHOBAaHUU U COJIEH.

YKCYCHOM KHCIJIOTBl OT KOHILEHTpauuu. JIBwxenue | Marrocmpuposams TPUMEPAMH  OCHOBHBIEC  ITOJIOXKEHUS
OKPAILIEHHBIX MOHOB B 3JIEKTPUYECKOM IIOJIE. TEOPUU IEKTPOJIUTUYECKON AUCCOLUALINH.
Paznuyams  KOMIOHEHTHI  J10Ka3aTeNbCTB  (TE3UCOB,
apryMeHTOB 1 (hOpMBI JJOKa3aTeIbCTBA)
8—9 | Xumuueckue OO0mue XMMHUYECKHE CBOICTBa KHUCIOT: HW3MEHEeHHe | Xapakmepuszoeams 00IINE XUMHUECKHE CBOMCTBA KUCIOT C

CBOMCTBA KUCJIOT B
CBETE TEOpUHU
ANEKTPOJINTUYECKON
M CCOLIMALUT

OKpackKl MHAMKATOPOB, B3aUMOJEHCTBUE C METaJIAMH,
OKCHJaMU W THUAPOKCUIAMU METAIUIOB W  COJISIMH.
MonekynspHbsle U MOHHBIE (TIOMHBIE U COKPAIIEHHBIE)
YpaBHEHUSA peaKuui. XUMUYECKUI CMBICII
COKpAILIEHHBIX  YpPAaBHEHUH. YCIOBUSA IPOTEKAHUSA
peaKuMii MEXIy SIEKTPOJUTaMU 1O KOHUa. Psp
AKTUBHOCTH METAILIOB.

JladopaTopuble onbIThl. 14. V3MeHeHHE OKpacKu
WHIUKAaTOPOB B  KHUCJIOTHOW cpepe. 15.Peakius
HEWTpalM3alMd  pacTBopa  WIENOYM  Pa3IU4YHBIMU
kucnotamu. 16. [onyuenue ruapoxcuaa meau(ll) u ero
B3aUMOJICCTBUE C paA3JIMYHBIMU KUCJIOTamMH. 17.
B3aumoeicTBre CHIIbHBIX KUCIOT ¢ okcuaoM memu(ll).
18-20. Bs3aumopeiicTBue KHCIOT ¢ MeTtaulamu. 21.

MO3ULIMA TEOPUH IIEKTPOIUTHUECKON TUCCOUALINU.
Cocmasnames MOJIEKYJSIPHBIE, TIOJIHBIE M COKpaIIEHHBIE
MOHHBIE YPaBHEHUS PEAKIIMI C y4aCTHEM KUCIIOT.
Apeymenmuposams BO3MOXKHOCTH MPOTEKAHHUS PEAKIUN C
y4acTHEM KHCJIOT Ha OCHOBe mpaBuia bepromie m psga
AKTUBHOCTHU MCTAJIJIOB.

11po6ooums OTBITHI, TOATBEPKIAIOIINE XUMUYECKHE
CBOIICTBA KUCIIOT, C COOTIOZICHUEM MPaBUIJI TEXHUKHU
0€30MacHOCTH.

Habniooams u onucviéams peakiiuu ¢ y9acTUEM KHCIIOT ¢
MTOMOIIIBIO PYCCKOTO (POTHOTO) SI3bIKA U SI3bIKa XUMUHU
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KauectBenHass peakiuss Ha  KapOOHaT-uoH. 22.
[TomyueHue cCTyAaHsT KPEMHHUEBOM  KHCIOTBL. — 23.
KauecTBeHHas peakiiys Ha XJIOPUA- UIH CYJIb(aT-nOHBI
10 XuMHueckue OO6mue XUMHYECKHE CBOIICTBa menoueit: | Cocmagnsams MONEKYJSIpHBIE, TOJHBIE M COKpAaIEHHBIE
CBOMCTBAa OCHOBAHUM | B3aMMOJEHCTBHE C KHCIOTAMU, OKCUJIAMHU HEMETAIJIOB, | HOHHbBIC YPaBHEHUS PEaKIUil C y4acTHEM OCHOBAHUM.
B CBETE TEOPUHU COJISIMHU. O6mue XUMHUYECKHE CBOICTBa | Apeymenmupoeams BO3MOXKHOCTb NPOTEKAHUSI PEAKLUN C
ANEKTPOJIUTUYECKON | HEPACTBOPUMBIX  OCHOBAHMIA:  B3aUMOJICHCTBUE  C | y4yacTHEM OCHOBaHMI Ha OCHOBE mpaBuia beproie.
JUCCOLMALIUU KHUCJIOTaMU, Pa3JioKeHHUE IPU HarpEeBaHUU. IIpo6ooums  ONBITHI, TMOATBEPKAAIOIINE  XUMHYECKHE
JlabopaTopubie onbIThl. 24. l3MeHeHHWE OKpacKu | CBOICTBa OCHOBaHHM, ¢ COOJIOJCHHEM IMpaBWUI TEXHUKHU
MHAMKATOPOB B IIEJIOYHOM cpene. 25. B3aumopeiicTBue | 6e30macHocTu
nienouel ¢ yraekuciasiM razom. 26. KauectBennasi | Habnrooams U onucvléams PeaklMd C YYaCTUEM KHCIOT C
peakuus Ha KatuoH ammoHusa. 27. IlomyueHue | MOMOILIBIO PYCCKOTO (POIHOTO) SI3bIKa U A3bIKA XUMUHU
ruapokcuaa Meau(Il) u ero pasnoxxenue
11 | Xumuueckue OO0mre XUMHYECKHE CBOMCTBA CPETHUX COJICH: Xapakmepuzosamsp 0O0IIME XMUMHUUYECKHE CBOMCTBA COJIEH C
CBOICTBa coJieli B B3aMMOJICHCTBHE C KUCIOTaMHU, I1IeJI0YaMH, COJIIMU U MO3UIUI TE€OPUU ANEKTPOIUTUUECKON JUCCOITUAIIHIH.
CBETE TEOPUHU MeTaimamu. BzaumoielicTBre KUCIBIX COJIEH €O Cocmasnams MOJNEKYJSpHBIE, IOJHBIE U COKpAIIEHHbIE
MEKTPOJINTUYECKON | LIEI0OYaMHU. WOHHBIE YpaBHEHUS PEAKIIMIl C y4aCTHEM COJIEH.
JUCCOITUALIU JlaGopaTtopubie onbIThl. 28.  BsaumopneiicTBue | Apeymenmuposams BO3MOKHOCTH MPOTEKAHHS pPEAKIUH C
kapOoHaToB ¢ kuciaoramu. 29. IlonxydyeHue ruapokcuia | yyacTueM cosieit Ha OCHOBe npasuiia beprome.
xeneza(lll). 30. BzaumoneiicTBue xkemne3a ¢ pacTBOpoM | [Ipogooums  ONBITHI,  MOATBEPKIAOIINE  XUMHYECKHE
cynbsara meau(Il) CBOIiCTBa coned, ¢ COONIOACHHEM TIPaBUJI TEXHUKHU
0€301acHOCTH.
Habniooams M onucviéams peakluM C y4acTHEM COJIEH ¢
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 [TonsTue o I'maponu3, kak oOMeHHOE B3auUMOJeWcTBUE coned ¢ | Yemanaenuseams 3aBUCUMOCTh MEXKIYy COCTAaBOM COJH U
TUIPOJIA3E COJICH BOZIOM. ['UApONN3 COM CUITLHOTO OCHOBAHUS U ClIabOM | XapaKTepoM THAPOJIN3a
KACIOTHL. ['Maponau3 comu cnaboro OCHOBaHMA U | AHanuzupoéams Cpelly pacTBOpa COJM C  MOMOILBIO
cubHOM Kucnothl. [kama pH. HHINKATOPOB
JemoncTpanun. OnpeneneHue xapakrepa cpelsl B | [Ipocno3upoeams TN THIPOJIN3a COJIM Ha OCHOBE aHAIM3a
pacTBopax coJieil. ero GopMyIbl
13 [IpakTuueckas CBoiicTBa KHCIIOT, OCHOBAaHUHM, OKCHIOB U coleil B | Ymems oOpamarbcsi ¢ 1abOpaTOPHBIM OO0OPYAOBAaHHEM U

paborta No 1.

CBETE€ TEOPHUH DIIEKTPOJIMTHYECCKON IUCCOIMAIUA U

HarpeBaTCJIbHBIMU HpI/I60paMI/I B COOTBETCTBUH C
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Pewenne
OKCIICPUMCHTAJIbHBIX
3ajady = 1[0 TeMe
«DJIEKTpOIUTHYECKA
S UCCOLIMALIUS

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

IIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH.

Habnooams cBOWCTBA 3JIEKTPOJIUTOB M MPOUCXOISIIUX C
HUMH SIBJICHHI.

Habnwooams w  onucvléams  peaklmd C  y4acTHEM
3JIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOIO (PYCCKOIO WM
POJIHOTO) SA3BIKA U SA3bIKA XUMHH.

Dopmynuposamp BBIBOJBI 110 pe3yJbTaTaM IPOBEAECHHOTO
HKCIIEPUMEHTA

14 O6006111eHre U crcTeMaTU3allvs 3HaHU| 10 TeMe «XMMUYECKUE PEaKlIuy B PACTBOPAX AIIEKTPOIUTOBY
15 Kontponbnas padota No 1 o teme «XuMHU4YeCKHe PEAKIIMU B PACTBOPAX DIICKTPOJHTOBY
HeMmeTasibl M MX coeMHeHHs (25 1)
16 Oobmas CtpoeHre aTOMOB HEMETAJUIOB U UX IOJIO)KEHUE B ObvsicHAMb, YTO TAKOE HEMETAJLIBI.
XapaKTepUCTHKA [Tepuoaunueckoii cucreme. Psig CpasHusamsb annOTPONHbBIE BUAOU3MEHEHHUS KUCIOPO/Ia.
HEMETAaJJIOB AIIEKTPOOTpHIATENbHOCTH. KpucTtamumdeckue pemérku | Packpvléams TPUUAHBI AITIOTPOTIHH.
HEMETAJJIOB — IMPOCTHIX BEHIECTB. AJUIOTPOIHS U €€ Xapaxmepuzoeams XUMHYECKHE DIEMEHTBI-HEMETAIUIBI U
npu4yrHbl. OU3NYecKre cBOMCTBa HeMeTauioB. O0Ie | MPOCThIe BEMIECTBA-HEMETAIUIBI: CTPOCHHE, (PU3MYECKUE U
XMMHUYECKHE CBOMCTBA HEMETAJUIOB: OKMCIUTEIbHBIE U | XUMUYECKHE CBOMCTBA HEMETAILIOB.
BOCCTaHOBHUTEIILHBIE. Obvsacuamo 3aBHCUMOCTh OKHCITUTEIHHO-
JMemoncrpanuu. Komnekuust HeMeTamnoB. Mojaenu | BOCCTAHOBUTENBHBIX ~ CBOMCTB (MM MpeocKasvleéamb
KPUCTAUTHYECKAX PEMIETOK HEMETAJUIOB: aTOMHBIE W | CBOWCTBA) DIIEMEHTOB-HEMETAJUIOB OT WX IIOJIOKEHHS B
MoJekyssipHble. O30HAaTOp M NPUHIUNBI ero pabotel. | [lepuonuueckoil cucreme xumudeckux snemeHtoB JI. .
['opeHne HEMETaUIOB — WPOCTHIX BEIIECTB: cephl, | MeHaeneena.
dochopa, 1peBecHOro yriIs. Ycemanasnueamy TPUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY
CTPOCHHEM  aTroMa, XHMHYECKOH  CBS3bIO,  THUIIOM
KPUCTANIMYECKOM PEelIeTKH HEMETAUIOB U UX COEAMHEHU,
uX (PU3NIECKIMHU CBOWCTBAMH.
Jokaszvieams OTHOCUTEIBHOCTh TOHSATHH «METaLI» W
«HEMETAJLI
17 Oomas ['ajoreHsl, cTpoeHHE MX aTOMOB U  MOJEKYI. | Xapakmepuszoéams CTpOEHUE, (U3MUECKUE U XMMUYECKHE
XapaKTePUCTHKA Ou3nueckne W XHMHUYECKHE CBOWCTBAa TaJlOTEHOB. | CBOWCTBA, MOJYyYCHHE W NPUMEHEHHE TaJIOTEHOB B IIJIAaHE

ynemMeHuToB VIIA

3aKOHOMCpHOCTI/I W3MEHEHHMSI CBOICTB TajlOr€HOB B

00I111er0, 0COOEHHOT0 U € IMHUYHOTO.
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IpyIIbl — 3aBUCUMOCTH OT UX HojoxeHus B Ilepuoauueckolt | Ycemanasnueams NPUUMHHO-CIENCTBEHHBIE CBSI3M MEXITY
raJloreéHOB cucreme. HaxoxaeHue rajsoreHoB B INPUPOAE U HUX | CTPOEHMEM  aToMa,  XHMHUYECKOM  CBSI3bl0,  THUIIOM
HoJy4eHue. 3HaueHHe U IPUMEHEHUE raJloreHOB. KPUCTANINYECKOM PEeIETKH rajJloreHoB, UX (pU3MYECKUMU U
JNemoncTpanuu. OOpas3ipl TalOreHOB — MPOCTHIX | XAMHUUYECKUMH CBOMCTBAMHU
BeIllecTB. B3anmopelcTBUE TajloTeHOB C METaJlJIaMH.
BriTecnenne xiopa 6poMOM WM HOJIa U3 PACTBOPOB UX
coJien
18 CoenuHenus ["anoreHoBOOPO/IbI U COOTBETCTBYIOLINE UM KHUCIOTHL: | Xapakmepu3zoéams cOCTaB, (U3NYECKUE U XUMUYECKUE
raJoreHoB IUIaBUKOBAs, COJISIHAs, OpOMOBOJIOpPO/IHAS, | CBOMCTBA, IOJY4Y€HHE M  INPUMEHEHUE COEAMHEHHH
MOI0BOJIOPOAHAS. lNastorenn L. KauecTBeHHbBIE | raJIOT€HOB C UCIOJIB30BAaHUEM PYCCKOIO (POJHOIrO) SI3bIKa U
peakuuu Ha raJIOTeHU/1-MOHBI. [TpuMeHeHue | A3bIKa XUMHH.
COEIMHEHU rajoreHoB U UX OMOJOru4ecKast poJib. Hazvieams coenuHEHUs TaloreHoB 1o  (opMmyne Hu
Jemonctpanus. Koyuiekuus npUpoIHBIX COCAMHEHHH | cocmagnams HOpMYIbI 10 UX Ha3BAaHUIO
xJIopa. Yemanasnueams TpUUMHHO-CIIEACTBEHHbBIE CBSI3U  MEXKIY
JlaGopaTopHsie onbIThL. 31. Pacno3naBanue XUMUYECKOH CBSI3bI0, TUIIOM KPUCTAJUIMUECKOW PpEIIETKU
raJIOreHUI-MOHOB COCIMHEHUH TAJOTeHOB, X (PU3MUECKUMH U XUMUYECKHUMU
CBOMCTBAMH.
Ilposooums, mabrodams W onucbieams XAMHUYECKHUI
HKCHEPUMEHT 110 PACHO3HABAHUIO TaJOTEHUJ-MOHOB C
coOJII0ICeHHEM MTPaBUJI TEXHUKU 0€3011aCHOCTH.
Bvinonnams  pacyeTbl MO XMMUYECKMM (GOpMylnaM H
YpPaBHEHUSM  pPEaKIHil, NpPOTEKalIUX C  Yy4acTHEM
COCIMHEHUH T'aJIOTEHOB
19 [IpakTuueckas ConsiHast KUCIIOTa — CWJIBHBIN 3J€KTPOJUT. Tunuunele | Ymems oOpamarbes ¢ 1a00paTOpHBIM O0OpYIOBAaHUEM U
pabota Ne 2. peakuMM KUCJIOT: B3aMMOJEHCTBHE C METalJlaMM, | HarpeBaTelIbHBIMM  NPUOOpPaMH B COOTBETCTBUHU  C

«M3yueHne CBOMCTB
COJIIHOW KHMCIIOTBI»

OCHOBHBIMHU H aM(l)OTepHI:IMI/I OKCHJaMHu, OCHOBAaHUSIMH
u aM(bOTCpHBIMI/I rHApOKCUaaMu, COJISIMH.
KauecTBennas p€aKkuug Ha XJIOPUa-UOH.

MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams CBOWCTBA 3JEKTPOJIMTOB M MPOUCXOMISIINX C
HHUMHU SIBJICHUM.

Habniooams W onucvléams  peaklMM C  y4acTHEM
AIIEKTPOJUTOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POHOTO) SI3bIKA M S3bIKA XUMHH.

Dopmynuposamb BBIBOJIBI 10 PE3yJbTaTaM MPOBEIACHHOTO
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SKCIICPUMCHTA

20

OO6mias
XapaKTEPUCTHKA
anemenToB VI A -
xanbKoreHoB. Cepa

O61uas xapakrepucTuka 3aemMeHToB VI A — rpynmsl.
Cepa B ipupojie u €€ nojiydeHue. AJI0TPOIHbIE
MoAU(UKAIIMU CEPhl U X CBOMCTBA. XUMUYECKHE
CBOMCTBA CEPBI U €€ IPUMEHECHUE.

JemoncTpaumnu. BzaumoaencTeue cepol ¢ METaIIAMMU.
['openue cepsl B KUCIOPOJIE

Jasamb  OOIIyI0 XapaKTEPUCTUKY aTOMaM, MPOCTHIM
BEIIIECTBAM M COEIMHEHMSIM XaJIbKOI'€HOB B 3aBUCHMOCTH OT
ux nonoxenus B [lepuoudeckoii cucteme.
Xapaxmepuzoeams CTpOEHHUE, AJUIOTPOIHUsA, (HU3HUECKUE U
XUMHYECKHUE CBOMCTBA, MOJIyYCHUE U IPUMEHEHHE CEPHI.
Yemanaenueams NPUYMHHO-CIICCTBEHHBIC CBSI3H MEXIY
CTPOCHHEM  aToMa, XHMHYECKOH  CBS3bIO,  THIIOM
KPUCTALIMYECKONM PEmETKH cepbl, €€ (U3MUESCKUMH U
XAMHYECKIMH CBOMCTBAMH.

Bovinonnsims  pacy€rbl MO0 XMMHUYECKMM (GOpPMYJIaM |
YPaBHEHUSM PEAKIUH, POTECKAOIIUX C YIaCTHEM CEPHI.
Ilposooums, mHabn0O0ams W ONUCHIGAMb XUMHYCCKHUI
9KCIIEPUMEHT TI0 TOPEHHUIO CepPhl Ha BO3yXE U B KHCIIOPOJIS
¢ cOOJII0ICHHEM TPABHII TEXHUKH 0€30MaCHOCTH

21

CepoBojopon u
Cyb(UIBI

CepoBoIOpOZ: CTPOCHHE MOJEKYJbl, (U3NYECKHE U
XUMHYECKHE, OTy4eHHE U 3HaueHue. CepoBoaOpoHas
kuciota. Cynbduasl v ux 3HaueHue. JJIroMruHOpOpHI.
Hemoncrpanus. Komnekius cynbGuaHbIX pya.
KauectBenHast peakuus Ha CyiabQUA-HOH

Xapakmepuzosams COCTaB, (PU3HUECKUE U XUMUYECKUE
CBOMCTBA, MOJYYEHUE U NMPUMEHEHUE COEJIMHEHUI Cepbl B
CTENEHW OKUCIEHUS —2 C HCIOJIb30BAHUEM PYCCKOTO
(pPOIHOTO) SI3BIKA U A3BIKA XUMUH.

Haszvieams coenuHeHus cepbl B CTENIEHU OKUCIEHUSA —2 TI0
bopmyne u cocmagnams GOpMyIIBI IO UX HA3BAHUIO.
Cocmasnames  MOJNEKYISIPHBIE W WOHHBIE  YpaBHEHHS
peakuuii, XapakTepU3yloIIMe XUMHUYECKHE  CBOMCTBA
COEJIMHEHUI CEPhI B CTEMIEHN OKUCIIECHUS —2.

Onucwvieamow MPOLECCHI OKHCJIEHHSI-BOCCTAHOBJICHUS,
onpeodeisimb OKUCIUTETh U BOCCTAHOBUTENb M COCMABIANMDb
AIIEKTPOHHBIA OallaHC B peakIHsIX C Yy4acTHEeM Cephl B
CTENeHN OKUCIECHUS —2.
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Ycemanasnueams TIpUYMHHO-CIIEACTBEHHBIE CBS3U MEKIY
XUMHUYECKON CBA3BIO, TUIIOM KPUCTAUIMYECKOW pElIETKU
COEMHEHUN cepbl, UX (U3NYECKUMH U XUMHUYECKHUMHU
CBOMCTBAMH

22 Kucnoponueie Oxkcun cepoi(IV), cepHucras kucinora, cyibPUThl. | 3anuceieams GOPMYIbl OKCUIOB CEPbl, HA3bIGAMb WX,
COEJIMHEHUS CEPBI KavecTBenHast peakiust Ha CyJIb()UT-HOH. onucvl6amb CBOWCTBA HA OCHOBE 3HAHUUW O KHUCIOTHBIX
Oxkcupa cepoi(VI), cepHast kucnota, CysibQaThbl. OKCHJIaX.
Kpucrannoruapatel. KauecTBeHHas peakius Ha Xapaxmepusoéams cocTaB, (U3HUECKUE M XMMHUYECKHE
cynb(haT-uoH. CBOIICTBAa  CEpPHOM  KHUCIOTHI Kak DJJEKTPOJIUTa C
JemoncTpanun. O6eciiBeYnBaHNE OKPAIICHHBIX WCIIOJIb30BAHUEM PYCCKOTO (POJHOIO) S3bIKa U SI3bIKA
TKaHEW U IIBETOB CEPHUCTHIM ra3oM. XUMHH.
B3anmoneiicTBre KOHIIEHTPUPOBAHHOM CEPHOM Cocmasnams  MOJEKYNSIpHbIE W WOHHBIE  YPaBHEHHS
KHUCTIOTHI ¢ Meibl0. OOyramBaHue OpraHuYeCcKUX peaxiui, XapakTepu3youX XUMUYECKUE CBOMCTBA CEPHOM
BEILIECTB KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM. KHUCJIOTBI.
JlaGopaTopHbIe ONBITHI. Pacnosnasams cynbdar-uoHblI.
32. KayecTBeHHBIE peaKkiiuy Ha CyIb(aT-MOHBI. Xapakmepuzoeamb CBONCTBA KOHLICHTPUPOBAHHOW CEpHOMU
KHCIIOTBI KaK OKHCJIMTENS C MCIOJIb30BAHUEM PYCCKOTO
(poIHOTO) SI3BIKA U A3BIKA XUMHH.
Cocmasnsams ypaBHEHUS OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIMH METOJOM 3JIEKTPOHHOI'O
OamaHca.
Buinonnams  pacu€rel MO XUMHUYECKMM Qopmyiam H
YPaBHEHHSAM pEakLMi, IPOTEKAIOIUX C Y4aCTUEM CEpHOMU
KHCIIOTBHI.
Habnooams 1 onucviéams XUMUYECKHH SKCIEPUMEHT
23 [TpakTuueckas CepHast KuCIOTa — CUJIBHBIN 25eKTpoiuT. CBoicTBa | Ymems oOpamaThcs ¢ J1a0OpaTOpHBIM OO0OpPYAOBAaHUEM U
pabota Ne 3. pa30aBIeHHON CepHOW KHUCIOTHI, KaK THUIUYHOW | HarpeBaTeJIbHBIMH  HPUOOpPaMH B COOTBETCTBHHM  C

«M3yueHne cBOMCTB
CEpPHOM KHUCIOTB»

KHCJIOTBI: B3aMMOJICHCTBHE C METAJNIAMHA, OCHOBHBIMU U
amM(pOTEepHBIMU OKCHJIaMH, OCHOBaHUSIMU u
am(bOTepHBIMHU THIPOKCHAAaMH, cosiMu. KauecTBeHHast
peakuus Ha cynb(haT-1oH.

MpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Habniwooams cBOWCTBA 3JEKTPOJIUTOB M MPOUCXOISIIUX C
HHUMHU SIBJICHUM.

Habnwooams W onucvléams  peaklMM C  y4acTHEM
AJIEKTPOJIUTOB C MOMOIIbIO €CTECTBEHHOTO (PYCCKOro WU
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POJIHOTO) SA3BIKA U S3bIKA XUMHH.
Dopmynuposamb BBIBOJBI 110 PE3yJbTaTaM IPOBEIEHHOIO
HKCIIEPUMEHTA

24 | OOmas OOmast xapakTepucTuKa 3MeMeHTOB VA rpynmbl. A30T, | [Jaéams 0OUIyI0 XapaKTEPUCTUKY aTOMaM, IPOCTBIM
XapaKTepUCTHKA CTpOGHHE aToMa M MOJeKynbl. @Du3MuecKue U | BEIIeCTBAM M COEIMHEHUSAM IHUKTOI€HOB B 3aBUCHUMOCTHU
XUMHAYECKUX XMMHUYECKHE CBOWMCTBAa M TNPHUMEHEHHE a30Ta. A30T B | OT ux moisoxkeHus B [lepuonndeckoii cucreme.
351IeMeHTOB VA HPUPOJIE U ero OMoJIoruyecKas posib. Xapakmepuzoeams CTpOeHUE, (U3MUECKUE U XMMUYECKHE
rpymmsl. A30T Nemoncrpanus. [uarpamma «CocTaB BO3yXay. CBOIHCTBA, TIOJIydeHHE U  TNPUMEHEHHE a30Ta ¢

Buneodparments! u cnaiinsl «lItnusu 6azapbi» UCMOJIb30BAHUEM PYCCKOTO (POAHOI0) s3bIKa M  SI3bIKA
XHMUH.
Haszvieamv coennHeHus a3ora 1no GopMmyie U cocmasisimo
(GopMyJIbI 110 UX HA3BAHHUIO.
Ycemanaenueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXTY
CTPOCHHEM aTOMa M MOJIEKYJIbI, BUJJOM XHUMHUYECKOH CBSI3H,
TUIIOM  KPUCTAJUIMYECKOHW  peIméTKH a30oTa U €ro
(U3NIECKUMU ¥ XUMUYECKIMH CBOMCTBAMH.
Bvinonnams  pacy€rbl MO XMMUYECKMM (GOpMylnaM H
YpaBHEHHSIM PEaKIHi, MPOTEKAIONINX C YYaCTHEM a30Ta
25 Ammuak. Conu AMMMaK, CTpO€HHE MOJIEKYJIbI U (pU3UUECKue CBOUCTBA. | Xapakmepuzoeams ~ COCTaB,  CTPOEHHE  MOJIEKYIIbI,
aMMOHUS AMMHadHas BOJA, HAIIATBIPHBIA CHOUPT, THApAT | QU3HYecKHWe ¥ XHWMHUYECKHE CBOWCTBA, TMONYYCHHE W
aMMMaKa. JIOHOpHO-aKIENTOPHBIH MEXaHU3M | IPUMEHEHHE aMMMaKa C HCIOJb30BAHUEM PYCCKOTO

o0Opa3oBaHHMsl KaTHOHAa aMMOHHUA. BoccTaHOBUTENIbHbBIE
CBOMCTBA aMMHMaKa.

Conu amMMoHMS M uX mpuMeHeHue. KadecTBeHHas
peakiys Ha KaTHOH aMMOHHMSI.

JemoncTpauuu. [Tonydenue, cooupanue u
pacro3HaBaHHe aMMuaka. Pasnosxkenue 6uxpomMara
AMMOHHSI.

JlabopaTopHbIe ONBITHI.

33. KauecTBeHHast peakiusg Ha KATUHOH aMMOHUS

(poIHOTO) SI3BIKA U A3BIKA XUMUH.
Ha3zvieams conmu ammonusi o GopMylaM U COCMAsisamy
(GOpMyIIbI 110 UX HA3BAHUSM.

3anucvieamv ~ MOIIEKYNSpPHbIE W  HOHHBIE YpaBHEHUS
peaKkuuii, XapakTepHU3yIOIIHEe XHUMHUYECKHE  CBOMCTBa
aMMHaKa U COJIE aMMOHMUS.

Cocmasnsame YpaBHEHUS OKHCIIUTEIBHO-

BOCCTAHOBUTENBHBIX pEaKIUA C ydyacTHEM aMMHaKa C
TTOMOIIIBIO AJIEKTPOHHOTO OasiaHca.

Ycemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY
BUIJaMHU XHUMHYCCKUX CBHSeﬁ, TUIIAMH  KPUCTATINIITMYCCKUX
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peméToK aMMHaKa U CoJied aMMOHUS U UX (PU3NYECKUMH U
XUMHYECKUMH CBOMCTBAMH.

Ilposooums, mHabnOO0amMs W ONUCHIGAMb XUMHYCCKHUI
OKCIIEPUMEHT [0 pPACIO3HABAHUIO HWOHOB aMMOHHS C
COOJTI0ICHHE MTPABHIT TEXHUKUA 0€30MaCHOCTH.

Buvinonnsams  pacy€rbl MO XUMHUYECKUM (GOpMyNnaM |
YpaBHEHUSM PEAKIIMH, MPOTEKAIOIINX C yYaCTHEM aMMHaKa

26 [IpakTuueckas [Tonyuenue, cobrpanue 1 pacrio3HaBaHUE aMMHUaKa. llonyuams,  cobupame W pacnosnasamv — AMMHAK
pabota Ne 4. N3yueHne pacTBOPUMOCTH aMMHUaKa B BOJIE U Obpawamvca ¢ 1abOpaTOpHBIM ~ 00OpYIOBAaHHEM U
«Ilonyuenne XapaKTEPUCTHKA OCHOBHBIX CBOMCTB THpaTa aMMHUaKa. | HarpeBaTelIbHBIMH  NPUOOpPaMH B COOTBETCTBHH  C
amMMMaka u u3ydenue | KauectBeHHas peakiysi Ha KaTHOH aMMOHUS. IpaBUIAMU TEXHUKHU 0€30MaCHOCTH.
€ro CBOMCTB» Habniooams n onucvieams XUMHUYECKUN 3KCHEPUMEHT C

MOMOILBIO PYCCKOI'O (POJIHOTO) SI3bIKA U SI3bIKA XMMHUU.
@opmynuposams BBIBOJBI MO pe3yJbTaTaM IMPOBEIECHHOTO
AKCIEPUMEHTA.

Compyonuuames B TIpOIlECCE Y4YEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpynmax

27-28 | Kucnopoaconepxkai | Okcuabl a30Ta: HECOJIe00paszyrolire U KUCIOTHBIE. Xapakmepuszoéams cOCTaB, (PU3MUECKHE U XHMHUYECKHE
Hne€ COCIUMHCHU A A3oTHCTas KUCIIOTa U HUTPUTBHIL. CBOﬁCTBa, MMOJIYYCHHUEC M MNPHUMEHCHUC OKCHUIOB a3oTa C
azoTa A30THas KUCIOTa, e€ MoJlyyeHre U cBoMCcTBa. HUTpaThl. | HCMOJIB30BAHUEM PYCCKOrO (POJHOIrO) sI3blKa W S3bIKa

JemoncTpanuu. Bzaumoneiicreue
KOHIIEHTPUPOBAHHOMN a30THOM KUCIJIOTHI C MEJBIO.
I'openne u€pHoro nopoxa. PaznoxkeHue HUTpaTa Kaiaus
Y TOPEHHE APEBECHOTO YrOjbKa B HEM.

JlaGoparopHuble onbITbl. 34. XHUMHYECKHE CBOMCTBA
A30THOM KHUCIIOTHI, KaK 3JIEKTPOIUTA

XUMHH.
Cocmasnsams ~ MONEKYISIPHbIE U WOHHBIE
peaknmii, XapakTEpHU3YIOIIME  XUMHUYECKHE
OKCHJIOB a30Ta.

Yemanasnueams TIpUYMHHO-CIIEICTBEHHBIE CBSI3U  MEKIY
BUJIOM XHMHMYECKOW CBA3H, THUIIOM KPUCTAJUIMYECKOU
pemETKM OKCHAOB a30Ta M UX (U3NYECKUMU H

ypaBHEHUS
CBOUCTBA
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XUMUYECKHMH CBOWCTBAMM.

Xapakmepuzoéams coCTaB, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBA a30THOM KUCIIOTHI KAK JIEKTPOJIUTA, IPUMEHEHNE
C UCIOJIb30BAHUEM PYCCKOro (POJHOrO0) si3bIKa M SI3bIKA
XUMHUHU.

3anucvieams ~ MOJNEKYJSpHbIE W HOHHbBIE
peakumii, XapaKTEpHU3YIOIIME  XUMHUYECKHE
A30THOM KUCIIOThI KaK 3JIEKTPOJIUTA.
Ilposooums, mHabno0O0ams W ONUCHIGAMb XUMHYCCKHUI
DKCIIEPUMEHT,  XapaKTepU3YIOIIUA CBOMCTBA  a30THOU
KHCIIOTBI KaK OJJIGKTPONIUTA, C COOMIOJEHUEM IIPaBHII
TEXHUKH OE30MaCHOCTH.

Xapakmepuzoeamsb a30THYIO KUCIOTY KaK OKUCIUTEIb.
Cocmasnams yYpaBHEHUS OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX peakuumii, XapaKTEePU3YIOLIUX
XMMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI KaK OKUCIIUTENS, C
MOMOIIBIO DIIEKTPOHHOTO OanaHca.

Ilposooums, mabrooams U onucbieams XAMHUYECKHUI
DKCIIEPUMEHT,  XapaKTEepU3YIOLIUKA CBOMCTBA  a30THOM
KHUCJIOTHI KaK OKUCIIUTENS, C COOTIOIEHUEM MTPABUIT TEXHUKHU
0e30macHOCTH

ypaBHEHUS
CBOMCTBA

29

docdop u ero
COETMHEHUS

®docdop, crpoerne atoma u awtorpornus. Dochunsl.
®ochun. Oxcua dochopa(V) u oprodbocdopHas
kucinora.  @Docearel.  DochopHble  yaoOpeHHs.
NHcexkTuimasl.

JemoncTpanuu. OOpasibl IPUPOIHBIX COETUHEHHM
docdopa. ['openne pochopa Ha Bo3ayXe U B
kucnopoze. [lonyuenue 6enoro ¢pocdopa u ucnpiTaHue
€ro CBONCTB

JlaGoparopHbie onbIThl. 35.KauecTBeHHBIE peaknu
Ha (ocdar-uoH.

Xapaxkmepuzosams CTPOCHUE, AIIOTPONHUIO, GU3HUECKUE U
XMMHYECKHUE CBOMCTBA, MONyuyeHue U mpuMeHenue (ocdopa
C HCIOJb30BAaHUEM PYCCKOrO (pOJHOIO) s3blKa U S3bIKA
XUMHH.

CamocrosTenbHO onucvieams cBOMCTBA okcu docdopa(V)
KaK KHCJIOTHOTO OKCHJa U CBOHCTBa opTodochopHOi
KHCIIOTBHI.
Hnniocmpuposamu 9TH
COOTBETCTBYIOIIUX PEAKIIUH.
IIpogooumys, Habmooams WM onuUCLIBAMb XUMUYECKUI
OKCIIEPUMEHT C  COOJIIOJIGHWEM  MpaBWJI  TEXHUKHU

CBOICTBa YpaBHEHHUSIMU
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0€301MacHOCTH.
Pacnosznasamwv hocdar-uonsl

30 Oomas OO0mas xapakrepucTika 31eMeHToB |V A- rpynmsr: Hasams 00IIyI0 XapaKTEPUCTHKY aToOMaM, HPOCTHIM
XapaKTepUCTHKA O0COOCHHOCTH CTPOCHHUS aTOMOB, IPOCTHIX BEILIECTB U BEIIECTBAM U COCIMHEHHSIM 3jeMeHTOB IV A- rpynmsl B
anemeHToB 1V A- COCIMHEHUH B 3aBHCUMOCTH OT IOJIOKEHUS 3JIEMEHTOB | 3aBUCUMOCTH OT X 1noJioskeHus B [lepuoandeckoii cucreme.
rpynnsl. Yriaepoa B [lepuoanueckoii cucreme. Yrieposl. AJJIOTPOITHbIE Xapaxmepuzoeams CTpOEHUE, AIIOTPONHIO, (U3UYECKUE U

MOIUUKAIN: anMa3, TpapuT. AMOPQHBII yriaepoa U | XUMUYECKHE  CBOWCTBA, IOJNy4€HHE W [PUMEHEHHE

€ro copTa: ca)ka, aKTUBUPOBAHHBIN yronb. AacopOuus. | amopdHOro yriepoga M €ro COpTOB C HCIOJIb30BaHUEM

Xumuyeckue cBoicTBa yriepoaa. Kokcoxumuueckoe PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUH.

MIPOU3BOJICTBO U €ro npoaykuus. Kapousr. CpasHusams cTpOEHUE U CBOMCTBA aiMasa U rpadura.

JMemoncrpanun. Komnekuus «OO0pa3ubl npupoiHbix | Onuceiéams OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA

coenunenuil yriepoaa». lloprper H. /I. 3enunckoro. | yriepoaa.

[ormomenne akTUBUPOBAHHBIM YIIIEM PacTBOPEHHBIX | [Ipogodums, Habaodams W ONUCHI6AMb XUMHYECKHH

BEIIECTB UJIU Ta30B. Y CTPOICTBO MPOTUBOTA3a OKCIIEPUMEHT C  COOJIIOIGHHEM  MpaBWJI  TEXHUKU
0€3011acHOCTH

31 Kucnoponconepxamr | Okcun yrnepona(ll): crpoenune Monekysbl, moaydeHue | Xapakmepuzoeams COCTaB, (U3HUECKHE H XUMHUYECKHE
1€ COCTMHEHUS u ero cpoiictBa. Oxcun yraepona(IV) ): crTpoeHue | CBONCTBA, MOJyUYeHHE W NMPUMEHEHUE OKCHIOB yriepoja C
yriepoza MOJIEKYJNbI, TOJy4eHHE ¥ €ro CBOWCTBA. YTONbHAs | HCIIOJB30BAHUEM PYCCKOTO (POJHOTO) sI3bIKa M SI3bIKA

kucinotra. Conu yroibHOM KHCJIOTHI: KapOOHATHI H
ruipokapOoHaThl. TexHHuueckas U MUILEBas COAA.
JlabopaTopHble ONBITHI.

36. Ilony4yeHnue u cBOMCTBA YyrONbHON KACIOTHL. 37.
KauectBeHHast peakuus Ha KapOOHaT-HOH

XUMHH.
Ycemanaenueams TPUUMHHO-CIECTBEHHBIE CBSI3M MEXTY
BUJAMHA XUMHUYECKUX CBS3€H, THUNAMH KPHUCTAJUTMYECKHX
pPEemIETOK  OKCHAOB  yriepoia, HUX (QU3UUYECKUMHU U
XUMHYECKIMH CBOMCTBAMH, a TAK)KE TIPUMEHEHUEM.
Cobniooams ~ TpaBUJa TEXHUKH  OE30MaCHOCTH
MCTIOJIH30BaHUH TIEYHOTO OTOTLICHUSI.

Oxa3vieams TIEPBYIO IMOMOIIb IPH OTPABICHUH YTapHBIM
ra3oM.

Xapakmepuzoéams cOCTaB, (PU3MUECKHE U XUMHUYECKHE
CBOWCTBA, MOJTydYeHHE W TIPUMEHEHHUE YTOJBHON KUCIOTHI U
e¢ comeil  (kapOoHaTOB M  THAPOKAPOOHATOB)  C
HCIOJIb30BAaHUEM PYCCKOTO (pOAHOro) si3bIKa U S3bIKa

npu
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XUMHH.
Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YrOJbHOM
KHCIIOTHI OT UX COCTaBa.

IIposooums, Habr0OamMvb W ONUCLIBAMb XUMHYCCKUN
OKCHEPUMEHT €  COONIOJCHMEM  NpPaBUI  TEXHUKH
0€30I1aCHOCTH.

Pacnosnasamnb xkapOOHAT-NOH.

Buinoansmos pacy€Thl 10 XUMHUECKUM (popmMyiam

U ypaBHEHUSIM PEaKIUii, IPOTEKAIOLIUX C y4aCTHEM
COEMHEHUI yriaepoia

32 [IpakTuueckas [Tonmyuenue, cobupanue U pacrio3HaBaHue yriaekuciaoro | [lonyuams, cobupams M pacno3nasams YrIEKUCIBIA Ta3
pabora Ne 5. rasa. 3yuenue pacTBOpUMOCTH YIIIEKHUCIIOTO ra3a B Obpawamvcsa ¢ nabopaTopHbIM  00OpyIOBaHUEM U
«[lonyuyenue BOJIC U XapaKTEPUCTHUKA KUCIOTHBIX CBOMCTB YIrONBHOM | HAarpeBaTeNbHBIMU ~ MPUOOpaMH B COOTBETCTBHHM  C
YIJIEKUCIIOro ra3a U | KUcioThl. KauecTBeHHas peakius Ha KapOoHAT- U MpaBWJIAMU TEXHUKH 0€30IaCHOCTH.

W3Y4YECHHE ero TUAPOKapOOHAT-HOHBI Habniooams u onucviéams XUMHUYECKUNH HKCHEPUMEHT C
CBOMCTB» MIOMOLUIbIO PYCCKOTO (POJIHOTO) SA3bIKA U A3bIKA XUMUH.
@opmynuposams BBHIBOJBI MO pe3ylbTaTaM MPOBEICHHOTO
AKCIIEPUMEHTA.
Compyonuuams B Tpolecce y4yeOHOro B3aMMOJICHCTBUS
npu paboTe B rpynmnax
33 YrieBoaoposl. Heoprannueckue u opraHu4ecKue BEIIeCTBa. Xapakmepuzoeamb OCOOCHHOCTH COCTaBa M  CBOWCTB

VYrneBonopobl. XUMHUYECKOE CTPOEHUE OPraHUYECKUX
BEIIIECTB, KaK MOPSIOK COSAMHEHHUSI aTOMOB B MOJIEKYJIe
10 BaJICHTHOCTH.

MeraH, 3TaH, Kak MpeaeibHbIe YTIEBOA0POAbl. DTUIICH
U alleTUJIeH, KaK Hemlpe/elbHbIe (HEHACHIIICHHBIE)
yTIIeBO0pOABL. ['OpeHue yrieBoaopoioB.
KauecTBenHble peakiiiy Ha HEMPEEIbHbIE
COCIMHEHMUS.

JeMmoHcTpanun. Mosienu MoJieKysl MeTaHa, 3TaHa,
STHJIEHA U alleTuJIeHa. B3anMoneicTBre dYTHIIEH C

OpPraHNYECKUX COCTUMHEHUH.

Pasznuuams ipenenbHbIe M HEMIPEIEIbHBIC YTIIEBOIOPO/IBL.
Haszvieamv u 3anucviéams (GOpMyNbl (MOJIEKYISIpHBIE U
CTPYKTYpHBIE) BAKHEUIIINX IIPEACTABUTENIEH
YIJI€BOAOPOIOB.

IIpeonaecame SKCIEPUMEHT T10 PACTIO3HABAHUIO COCTMHEHUH
HENpeaeIbHOr0 CTPOSHUSL.

Habnwoams 3a XOIOM XHMHYECKOTO DJKCIEPUMEHTA,
OIKCHIBATH €T0 U JeJaTh BBIBOABI HA OCHOBE HAOIIOCHUH.
Quxcuposamsv PE3yNbTaThl AKCHEPUMEHTA C TIOMOIIBIO
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OpOoMHOI BOJON M pacCTBOPOM I€pMaHraHaTa Kajusl.

pycckoro (poIHOro) s3bIKa, a TaKXKe C
XUMHAYECKHX (OPMYI U YpaBHEHUH.

IIOMOIIBIO

34 Kucnoponconepxa- | OTHIOBBIN CIIUPT, €T0 MOJIY4EHUE, IPUMEHEHUE U Xapaxmepuzoéams CHUPTBI, KaK KHUCIOPOACOACpIKAILNE
e opraHudeckue | ¢usnonornyeckoe aeiicreue. TpexaTOMHBIN CIUpT OPraHUYEeCKUE COCIUHEHUS.
COCUHECHUS rnepuH. KauecTBeHHas peakiis HA MHOTOaTOMHBIE Knaccugpuyuposams ciupThl 10 aTOMHOCTH.
CHUPTHI. YKCYCHAasi — IPEJICTaBUTEIb Kilacca Has3zvieams nipencraBuTeNed 04HO- U TPEXATOMHBIX CIIUPTOB
KapOOHOBBIX KHUCIIOT. U 3aIMChIBATh U3 (POPMYJIbL.
JemoncTpanuu. O0myie XMMHUYECKUE CBOICTBA KUCIIOT | Xapakmepuzoéamsb KUCIOTHI, KaK KHCIOpPOJACOAepkKallne
Ha IpUMepe YKCYCHOM KuciaoTel. KauecTBeHHas OpPraHMYECKHUE COCIMHEHUS.
peakuys Ha MHOTOAaTOMHbBIE CIIUPTHI. Ha3zvieams npencraButeneil npeneibHbIX U HENPEACIbHbBIX
KapOOHOBBIX KUCIIOT U 3alMChIBATh U3 (OPMYIIbI.
35 Kpewmuuii u ero Kpewmuuii, ctpoenue ero atoma u cBoiictBa. Kpemuuii B | Xapakmepuszosames CTpo€HHE AaTOMOB M KPUCTAILIOB,
COCIMHEHMS npupose. Cunnuuael u cunad. Oxeng kpemMHusi(IV). ¢uznueckue M XMMHUYECKHE CBOWCTBA, MOJY4YEHHE U
Kpemuuesas kucnora u €€ coiu. IIPUMEHEHHE KPEMHHs C HCIOJIb30BAHUEM PYCCKOIO

Jemoncrpanuu. Komuiekuust «O0pa3ibl NpupoIHbIX
COeIMHEHUI KpeMHHUsD». Kolekuus cTekna, KepaMuKH,
LIEMEHTA U U3/IeJIUI U3 HUX.

JlaGopaTopHsle onbIThl. 38. [Iponyckanue
YIJIEKUCIIOro Ta3a yepe3 pacTBOp CUIIMKATa HATPHUS

(poaHOTO) SI3bIKA U SI3bIKA XUMHH.

Ycemanasnueams TIPUUMHHO-CIIEACTBEHHBIE CBSI3U  MEKIY
CTPOCHUEM aTOMa, BHIOM XUMHYECKOHN CBA3HU, THUIIOM
KPUCTANTMYECKON PEETKH KPEMHUS, ero GU3N4eCKUMHU U
XUMHUYECKUMH CBOMCTBAMHU.

Buinonnsams pacy€Tbl 10 XUMHUYECKUM (popMyiam

Y YPaBHEHUSIM PEAKIUid, MPOTEKAIOIINX C YYaCTUEM
KPEMHHUS U €T0 COEINHEHUM.

Xapakmepuzoeamv COCTaB, (PU3MUECKUE U XUMUYECKHE
CBOICTBA, MIOJyYEHUE U PUMEHEHUE COCIMHEHUIN KPEMHUS
C HCIOJb30BAaHUEM PYCCKOrO (pOJHOIO) s3blKa U S3bIKA
XUMHH.

Cpasnueamsv NUOKCUABI YTIEPOJa U KPEMHHUSL.

Onucvieamy Ba)XKHEWIIWE THUMBI IPUPOIHBIX COECIUHEHUN
KPEMHUS KaKk OCHOBHOTI'O 3JIEMEHTA JIUTOC(EPHI.
Pacnosnasamv cunukar-uoH
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36 Cunukartnas ITponsBoacTBo crekia u neMenra. Ilponyknus Xapaxmepuzoéams CUINKATHYIO IIPOMBILUIEHHOCTb U €€
IIPOMBILLIEHHOCTD CUJIMKATHOM IIPOMBILUIEHHOCTH: ONITUYECKOE BOJIOKHO, | OCHOBHYIO IPOAYKIUIO.

Kepamuka, papdop, pasac. Onruyeckoe BOIOKHO. Yemanasnueams ananorum Mexxy pa3iaMdHBIMHU OTPACISIMU
JAeMmoHcTpanuu. Kouiekus npoyKIun CUIMKATHON CUJIMKATHOM ITPOMBILUIEHHOCTH

IPOMBIIIICHHOCTH. BuneopparMeHTs! U caaiipl

«IIpon3BOACTBO CTEKIIA U LIEMEHTAY.

37 [Tonyuyenue Hewmerainnsl B npupone. Onucvieams HaXOXKJIEHUE HEMETAIIJIOB B IPUPOJE.

HEMETAJIJIOB @pakMOHHAs NEPEroHKa KUAKOrO BO3/1yXa, KaK Xapakmepuzoeams  (HpaKIMOHHYIO IEPErOHKY KHJIKOTO
croco0 MoIy4eHus: KUCIOpOoJia, a30Ta, aproHa. BO3/lyXa, KaK COBOKYITHOCTb (PU3UYECKHUX IIPOLIECCOB.
[Tonydyenue pocopa, KpeMHHUs, XJI0pa, HOJA. Apeymenmupoeéams OTHECEHUE AKTUBHBIX HEMETAJUIOB K
DNEeKTPOIN3 PACTBOPOB. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIM IIPOLIECCAM
Hemoncrpanun. Komnexius «[Ipupoansie coequuenus
HEMETAJLIOBY. BuneodpparmeHTsl U cranabl
«DpakUMOHHAsT ~ IEPEroHKa  JKUIKOIO  BO3IyXay.
Buneodparmentsr u cnaiinel «l[lomyuenune Bomopona,
KHCIIOpOJa M TaJlOTEHOB  DJIEKTPOJUTHYECKUM
croco0oM»

38 ITonyyenue Ilonydenue CcepHOM  KHUCIOTBL:  CBIPBE, XUMU3M, | Xapakmepuzoéams XUMU3M, CBIPbE, allllapaTypy, HAy4YHbIE
BAKHEWUIIINX TEXHOJIOTMYECKAass CX€Ma, METOJ KHIISIIErO CJ0sl, | IPUHIUIIBI U IPOJYKIIMIO TPOU3BOACTBA CEPHON KUCIIOTHI.
XUMHUYECKUX HPUHIUIBI TEIUNIO0OMEHa, MPOTUBOTOKA U LUPKYISIUMU. | CpasHueams IPOU3BOACTBO CEPHOI KHCIOTHI €
COECIMHEHU I Oneym. IIPOU3BOJCTBOM aMMHUaKa

IIpoussoacTso aMMUaKa: CBIPBE, XUMH3M,
TEXHOJIOTMYECKas CXema.
JleMoHCTpALUH.
Mopenu anmapaTtoB AJisl HPOU3BOJICTBA CEPHOIM
KHUCJIOTBL. MozeNb KUIAIETo ¢i10s. MoAeNb KOJIOHHBI
CUHTe3a aMMHaKa. BuneodparMeHTsl U ciai bl
«[IpousBoacTBO cepHOil KHCIOTHY. BuneodparmeHTs
u cnaiael «lIpousBosacTBo ammuakay. Komnekuus
«CpIpb€ 1715 OJTyYEHUS] CEPHOUM KUCIIOTBD».
39 O06o0611eHne 1o TeMe | YPOK-YIpaKHEHUE C UCTIOIb30BAHUE CAMOCTOSITENbHON | [Ipo8ooums OLleHKY COOCTBEHHBIX IOCTHKEHUH B YCBOCHUHU




101

«Hemertamisl 1 ux
COETUHEHUS

paboThI 110 BHIMOJIHEHUIO IPOBEPOYHBIX TECTOB,
3aIaHUM U YIPAKHEHU.

TEMBI.

Koppexmuposamb  cBou
IUTAHUPYEMBIM Pe3yIbTaTOM
Ionyuames XUMHUYECKYI0O HWH(POPMALUU U3  Pa3THUUHBIX
HMCTOYHUKOB.

IIpeocmasnams uHpopManmio mo teme «Hemeramnsl» B
BUJIE TaOJMIl, CXEM, OIMIOPHOTO KOHCIEKTa, B TOM YHUCIE C

3HaHHUA B COOTBCTCTBHH C

npumeHeHneM cpeacts MKT.

40 KonTponbnas pabot Ne 2 no teme «HemeTauibl 1 UX COSTMHEHUS
Metajuibl 4 ux coeguHenus (16 4)
41 [Tonoxxenue [Tonoxenune wmetaioB B Ilepuogmueckoit cucreme | OO6vACHAMb, 9YTO TAKOE METAILIBI.
METaJUIOB B xummuueckux snemeHToB J[. M. MenneneeBa, ctpoenue | Paznuuams GOpMBI CYIIECTBOBAHUS METAJIIOB: SJIEMEHTHI U
IIepuoanueckoit UX aTOMOB M KpHUCTaLUIOB. MeTrauMueckass CBS3b M | IPOCTHIE BELIECTBA.
CUCTEME, CTPOCHUE | METajuInuecKas KpUCTAJUITMYECKas pemi€Tka. | Xapakmepuzoeams XUMUYECKUE JIEMEHThI-METAILIBI 10 UX
aTOMOB U @u3nyeckue CBOMCTBA  METAUIOB:  JJIEKTpO- U | mosoxkenuto B [lepuoanueckoni cucreme 1. 1. Menneneena.
KpUCTAJLJIOB TEIJIONPOBOJHOCTb, OTpa)karolas CHOCOOHOCTH, | [Ipocno3uposams CBONCTBA HE3HAKOMBIX METaNIOB 110
mIacTUYHOCTh. CriiaBbl YEPHBIE U I[BETHHIE noyoxeHuto B Ilepuoguyeckoit cHCTEME XUMHUYECKHUX
snemeHToB /I. 1. Menpaeneena.
Yemanasnueams TpUYMHHO-CIIECTBEHHBIE CBSI3U  MEXIY
CTPOCHHEM aToMa, BHJIOM XHUMHYECKOW CBS3U, THUIIOM
KPUCTAIIMYECKON PEIIETKY METANIOB — MPOCTHIX BEILIECTB
U UX COeIUHEHUN
42 OO6mwme xumuueckre | MeTamibl Kak BOCCTAHOBUTENH. DIJIEKTPOXUMUYECKUU | OOBACHAMb, UTO TAKOE PSAJl AKTUBHOCTH METAJLJIOB.

CBOMCTBa METAJIJIOB

PN HalpsDKEHUH. B3auMOJencTBHE METALUIOB  C
HEMETaJUIAMHM,  OKCHJIAMHM,  KHCIOTaMH,  COJISIMH.
ATIOMUHOTEPMUSL.

JemoHcTpauuu. B3aumojnelicTBue HaTpus, JTUTUS U
KaJIbLMs ¢ BOXOH. ['opeHue HaTpus, Maruus U xkeies3a B
KHUCIIOPOJE. Bensimka TEPMUTHOHN CMECH.

IIpumenamo €ro N XapaKTEPUCTUKU XMMHUYECKHUX CBOMCTB
MPOCTHIX BEIIECTB-METAIIOB.

0O606wamy cUCTEMY XUMHUYECKUX CBOWCTB METAJUIOB Kak
«BOCCTaHOBUTEJIbHBIE CBOMCTBAY.

Cocmasnsams ~ MOJIEKYJSPHBIE  ypaBHEHUS  peakLui,

XapaKTepU3YIONIMX XHWMUYECKHE CBOIICTBA METAIJIOB B
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B3auMozeiicTBue cMecH MOpOIIKOB Cepbl M IKelesa,
LHUHKA W CEPHI. BzanMmogelictBue amoMUHHA C
KHCJIOTaMH, IIelodaMM MW Bodol. BsaumopercTBue
JKele3a W MeIu ¢ XJopoM. BzaumopeiictBue meau c
KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTOW W a30THOMU
KHUCTIOTOH (pa30aBiICeHHON 1 KOHIIEHTPUPOBAHHON ).
JlaGoparopHbie onbIThl. 39.B3anMoeiicTBue xemne3a ¢
pactBopom cynbhara meau(1l)

CBETE YyUYeHUS 00 OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
mporeccax, a peakmud C y4acTHEeM  dJICKTPOJHTOB,
MIPEJICTABIATh TAK)KE U B MOHHOM BHJIC.

Habniooams n onucvieams peakiiud MEXAY BEHIECTBAMHU C
MTOMOII[BIO PYCCKOTO (POJIHOTO) SI3bIKA U A3bIKA XHMHH.
CaMOCTOSITEIBHO  1p08OOUMb  OTBITHI, TOATBEPIKIAIOIINE
XUMHUYCCKHE CBOMCTBA METAUIOB C COOJIIOJCHUEM IIPABHII
TEXHUKH 0€30I1aCHOCTH

43-44 | O6was CrpoeHre aToMOB M IPOCTHIX BEUIECTB. 3aBUCUMOCTb | OO®sACHAMb 3TUMOJIOTHIO HA3BaHUS IPYIIBl  «ILEJIOYHBIE
XapaKTepUCTHKA (¢u3NYECKUX U XUMHYECKUX CBOMCTB UIEJIOYHBIX | METAJUIBD).
LIEJIOYHBIX METAJUIOB OT 3apsajoB sjep ux aromoB. Oxcunbel U | Jaéams 0Oy XapaKTEPUCTHUKY ILEIOYHBIM MeTajllaM IO
METaJIJIOB TUAPOKCUBl ILIEJIOYHBIX METAJUIOB, HMX I[OJIy4€HHUE, | UX MonoxeHutro B Ilepuoanueckoil cucreMe XUMHYECKHX
CBOMCTBA, NpuMeHeHHne. BaxkHeumme conu wmwenouyHbix | aneMeHToB J[. M. Menzaeneesa.
METaJIJIOB, X 3HAYEHUE B KUBOM U HEXUBOI npupoze u | Xapakmepuzoéams cTpoeHue, (GU3NUECKUE U XUMUYECKUE
B )KM3HU YEJIOBEKA. CBOWCTBA WIENOYHBIX METAJIOB B  CBeTe 0OWIero,
JemoncTpanuu. OKpacka IJIaMEHU COETMHEHUSIMU 0COOEHHOI'0 U €IMHUYHOTO.
LIEJIOYHBIX METAIIJIOB IIpeockaszvieams (U3NYECKME U XHUMHYECKHE CBOMCTBA
OKCUJIOB U THUAPOKCUIOB LIEJIOYHBIX METANIOB HA OCHOBE
UX C€OCTaBa W CTPOCHHS U TIOATBEPXKIATh IPOTHO3BI
YPaBHEHHUSIMH COOTBETCTBYIOIIMX PEAKIIHA.
IIposooums pacuy€Tel MO XUMHUYECKMM ¢opMmylaM |
YpPaBHEHUSM  pPEaKIHil, NpPOTEKalIUX C  Yy4acTHEM
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHHUN.
45-46 | O6mas CtpoeHre aToMOB M HPOCTBIX BEHIECTB. 3aBUCUMOCTH | QObsACHAmMb STUMOJIOTUIO Ha3BaHUS TPYIIbl  «UIENOYHO-
XapaKTepUCTHKA bu3nueckux U XUMHUYECKUX CBOICTB | 36MEJIbHBIE METAILIBDY.
IIEJIOYHO3EMENbHBIX | HIEIOYHO3EMENbHBIX METAJIOB OT 3apsaloB saep Uux | [Jasame o0ulyl0 XapakTepucTHKy MetamuiaMm |lIA rpynms
METAJIJIOB aToMOB. OKcuAbl M TUAPOKCHUIBI HIETOYHO3EMENBHBIX | (IIENOYHO-3€MENbHBIM METajllaM) IO HUX IIOJIOKEHUIO B

METAJJIOB, WX IMOJYyYEHUE, CBOWCTBA W MPHUMEHEHUE.
Baxneimme comu mETOUYHO3EMENILHBIX METaJIOB, HUX
3HAUYCHHE B MPHUPOJIC U KU3HU YenoBeka. KapOoHaTs! n
TUAPOKAPOOHATHI KATBIIHS.

JemoncTpaumnu. Okpacka IJIaMeHH COeTMHEHUSIMU

[Tepuoanueckoit cucrteMe xumMuueckux syemeHToB JI. U.
Menneneesa.

Xapaxkmepuzosamv CTpoeHHE, (QU3HUYECKUE W XUMHYECKHE
CBOICTBa IMIETOYHO-3eMENbHBIX METANIOB B CBETE OOIIETO,
0COOEHHOT0 U €INHUYHOTO.
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1IENOYHO3EMENbHBIX METAIIOB. [ allleHrne u3BecTu
BOJIOM.

JlaGoparopubie onbIThl. 40.Ilony4eHre U3BECTKOBOM
BOJIbI M OIBITEL C HEH.

IIpeockazvieamy Qu3nyeckue M XUMUYECKHE CBOMCTBA
OKCHUJIOB U TUJIPOKCUAOB MeTaiioB |lIA rpymmbl Ha ocHOBE
UX COCTaBa U CTPOCHUS U NOOMEepIHcoams TPOTHO3BI
YpaBHEHUSMH COOTBETCTBYIOIIUX PEAKIUH.

IIposooums pacu€Thl MO XUMHUYECKHM (QopmyiamM H
YpaBHEHUSM  pEaKlHii, MPOTEKAIIHUX C  Yy4acTHUEM
HIEJIOYHBIX METAJIJIOB U UX COCAMHEHUN

47 XKéctkoctb Bogpl 1 | XKécTkoCcTh BOJBI: BpeMeHHasi U nocrosiHHas. CrocoObl | O6vbAcHAMb, UTO TAKOE GKECTKOCTb BOJBD.
Croco0bl eé YCTpAaHEHUS] BPEMEHHOM  KECTKOCTH. CriocoOsl1 | Pasnuuams BpeMEHHYIO M TOCTOSTHHYIO JK€CTKOCTh BOJIBI.
yCTpaHEHUs yYCTpaHEHUS MOCTOSIHHOM KECTKOCTU. VOHUTBHI. IIpeonazams ciocoObl YCTPAHEHUS HKECTKOCTH BOJIbI
JeMoHcTpaUM. [Tomyuenue JKECTKOMU BOJbI | [Iposooums, Habawoams W ONUCLIBAMb XUMUYCCKUN
B3aMMOJICHCTBUEM YIJIEKUCIIOTO C U3BECTKOBOM BOJOH. | SKCIEPUMEHT, C  COOJIIOJIGHHEM  TMPaBUI  TEXHUKHU
YcTpaHeHne BpEMEHHOW KECTKOCTH KHUIISTYEHHEM U | O€30MacHOCTH.
n00aBKOW cOfbl. YCTpaHEHUE IMOCTOSHHON KECTKOCTH
no6aBkoil conpl. MOHUTBI M NpUHIMI UX JeHCTBUA
(Buneodparmenr).
48 IIpaxTrueckas ITonyyenue KECTKON BOABI B3aUMOACHCTBUEM Ionyuams, cobupame W pacno3nasams YTIEKUCIBIA ra3
pabora Ne 6. YIJIEKUCIIOTO C U3BECTKOBOM BOJIOM. Y cTpaHeHue Obpawamovca ¢ 1a0OpaTOpHBIM  O0OpYyIOBaHUEM U
«[lonmy4yenue BPEMEHHOM )KECTKOCTU KUIISTUEHUEM U T100aBKOM CO/bI. | HAarpeBaTelIbHBIMM  NPUOOpPaMH B COOTBETCTBHHU  C

JKECTKOI BOJIBI U
CIIOCOOEI €é
YCTpaHEHUS

VYcerpanenue moCTOSTHHON KECTKOCTH JOOABKOM COJIBI.
HcnbiTanue xKECTKOM BOABI paCTBOPOM MbLIIA.

MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Habniooams W onucvieams XUMUYECKUN SKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XMMUH.
Dopmynuposams BBIBOABI 10 PE3yJbTaTaM IPOBEIEHHOTO
AKCIIEPUMEHTA.

Compyonuuams B Tpolecce yueOHOro B3aUMOACHUCTBUS
pu paboTe B rpynmnax
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49 AJIFOMUHUH U €ro CoenviHeHUsI allOMUHUA B MmOpupoje. XuMUUYecKue | Xapakmepuszosames aTOMUHUA 1O €ro TMOJIOKEHUIO B
COCAUHEHHUS cBoiictBa amomuHus. OcoOeHHoctu okcuzpa | Ilepuoanueckoil cucrteme xumuueckux anementoB JI. U.
TUAPOKCUA aJTIOMUHUS Kak aM(OTEepHbIX coenHEeHU. | MeHnzaeneena.
Baxwueiinme conu amroMUHAS (XJIOPUL, Cyabdar). Onucviéamv ~ cTpoeHHe, (U3NYECKHE U  XUMHUYECKHUE
JemoncTpanuu. Komuiekius NpupoaHbIX COEMHEHU | CBOMCTBA AIFOMUHUSA, TOATBEPK1asi X COOTBETCTBYIOLIMMU
amomunus. Buneodparments! u cnaiasl «Okcun YPAaBHEHUSMHM PEAKIIUi.
amOMUHUS U ero Moaudukanumny. [lonydyenue ObvscHams TBONCTBEHHBIN XapakTep XUMUYECKUX CBOMCTB
aM(OTEPHOTO THIPOKCHIA ATFOMUHUS M UCCIIEAOBAaHNE | OKCHJIA M THIPOKCHIA AITFOMUHUSI.
€ro CBOKCTB Konxkpemuszupoeams ~ 3JIEKTPOIUTHYECKOE  IOJIYyYECHHE
METAJIJIOB OIIMCAHUEM ITPOU3BO/ICTBA AITFOMUHMUSL.
Yemanasnueams  3aBUCHUMOCTH  OONacTell  MPUMEHEHUS
QIFOMUHHUS U €T0 CILUIABOB OT CBOMCTB.
IIpogooums pacu€Thl 1O XUMHUYECKHM QopmyiamM Hu
YpPaBHEHUSM  pPEaKIMil, NPOTEKaIUX C  Y4acTUEM
QIIOMUHUS U €70 COEIUHEHUN
50-51 | XKenezo u ero OcobeHHOCTH CTpoeHus aToma xene3a. XKene3o B Xapaxmepuzoeams 1oJI0KEeHHE kene3a B Ileprognueckoit

COCIUHECHUA

npupoe. Baxneiimue pynsl sxene3a. Oxkcuasl 1
ruapoxcuabl xxenesa(ll) u (I). Comu xeneza(Il) u (II1).
OO6Hapy’xeHre HOHOB KaTUOHOB eJle3a B pacTBOPE.
3Ha4yeHue COeIMHEHHH Kemesa.

JlabopaTopHble ONBITHI.

41. Tony4enne ruapokcunos xemnesza(ll) u (11).

42 KauecTBEeHHbIE PEAKIIMN HA KATHOHBI XKele3a

cucteMe xumuueckux syementoB JI. M. Menjeneena,
0COOCHHOCTHU CTPOCHHSI aTOMa.
Onucvieams HU3NYECKUE U XUMHUYECKHE CBOMCTBA XKeJe3a,

MOATBEPKIass HUX  COOTBETCTBYIOIIMMH  YPAaBHEHHUSIMHU
peaKkuui.
Obvsichamb ~ Hajauuue B TEHETUYECKUX  PSAIOB

o 2+ +
coenuuenni xeneza Fe” u Fe™ .

Ycemanasnueams  3aBUCHUMOCTH  OONacTelt  IpHUMEHEHUs
’KeJe3a U ero CIuiaBoB OT CBOWCTB.
IIpogooums pacu€Thl MO XUMHUYECKHM QopmyraamM Hu

YPaBHEHUSM PEAKIMi, MPOTEKAIIINX C YHACTUEM KeJe3a U
€ro COeTMHEHUM.

Habnwoams n onucvleams peaknui MEXy BEIIECTBAMHU C
MTOMOIIBIO PYCCKOTO (POJTHOTO) SA3BIKA U S3bIKA XUMHH
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52 [TpakTrueckas Pemenue AKCIIEPUMEHTAILHBIX 3a7a4 Ha | DOKCIIEPUMEHTAIBHO UCCIe008amb CBOMCTBA METAIJIOB M UX
pabora Ne 7 pacrlo3HaBaHWE © TONYYCHHE METalIOB W WX | COCAUHEHUH, peliaTh dKCIEPUMEHTATbHBIC 3a7]a91 IO TeMe
«Penrenue COEIMHEHNN «MeTaniby.

HKCIEPUMEHTATBHBIX Pabomams ¢ maboparopHbIM  O0OpYAOBaHHUEM U
3a7a4 10 TEME HarpeBaTeIbHBIMA ~ NMPUOOpPaMH B COOTBETCTBUH  C
«MeTamb»y MpaBWJIAMU TEXHUKH 0€30MaCHOCTH.
Habnooams CBOWCTBA METAUIOB M HX COEIUHEHUN U
SIBIICHUH, IIPOUCXOISAIINX C HUMH.
Onucvieamvs ~XUMHYECKUH DKCIIEPUMEHT C  ITOMOIIBIO
PycCKOro (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
@opmynuposams BBIBOJBI MO Pe3yabTaTaM IMPOBEIECHHOTO
IKCIIEPUMEHTA
Onpeoename (Mcxoast U3 y4eOHOU 3a1aui) HEOOXOIUMOCTh
WCIIOJIb30BaHUST HAOIOICHUS HITM YKCIICPUMEHTA
53 Kopposus meramioB | Koppo3ust Xumudeckas U 2JIeKTpoXuMudeckas. 3amura | OO0vsacHsamb, 9TO TaKOe KOPPO3HS.
Y CIIOCOOBI 3aIITHl | METAJLIOB OT KOPPO3UH. Pa3znuyams XUMUYECKYIO U DJICKTPOXUMUYCCKYIO KOPPO3HH.
oT Heé JleMoHCTpaLUH. Hnniocmpuposams  TOHATUSL  «KOPPO3US», «XUMHYECKAS
Komnekius «XUMHYECKHE HCTOYHUKH TOKAY. KOPPO3US», «ITEKTPOXUMHUIECKAS] KOPPO3HSI» TIPUMEPAMH.
Pe3ynbTarhl IIUTENTFHOTO SKCIIEPUMEHTA 110 U3YYEHUIO | Xapaxkmepuzoéams  CIOCOOBI  3alllUTHl  METaUIOB  OT
KOPPO3WU CTAIBHBIX U3/ B 3aBUCUMOCTH OT KOPpO3Uu
YCJIOBHI IPOLIECCOB

54-55 | Meraibl B Mertainsl B Ipupo/ie: B CBOOOJHOM BUJIE U B BUJIE Knaccuguyuposamsv ~ GopMbl  NPUPOJHBIX  COEIUHEHHIM
npupoae. [lonstue o | coenuHeHUi. METAJLJIOB.

METAJLTypPTHH [TorsiTrie 0 Metayurypruu. UépHas v IBETHAS Xapaxmepuzoeams 00IHE CIIOCOOBI TTOYYEHUS METAJUIOB!

METaJUTyprus.
[Tupomerammyprusi, THAPOMETAIUTYPTHS,
JIEKTPOMETAILTYprus. JJOMEHHBIN IIpoLecc.
[TepepaboTka 4yryHa B CTalb.

DJEeKTPOIN3 PACILIaBOB.

JemoHcTpanuu. BocctaHoBiieHne Menu U3 oKcuaa
meau(ll) Bogoponom. BuneodparmenTs! u cnaiiabt

IIUPO-, TUAPO- U DIIEKTPOMETAILTYPIHH.
Koukpemuszuposams 3T cnocobbl  IpUMEpamMH |
YPaBHEHHUSMM pEaKLUUHd C COCTaBIEHHEM JJIEKTPOHHOTO
OanaHca.

Onucvieams JOMEHHBIM TPOLIECC M DIEKTPOJIUTHUECKOE
MOJIy4EHNE METAIJIOB.

Pa3znuuams y€pHbIE U IBETHBIE METAJLIbI, YYT'YHbI M CTAJIH
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«IIpon3BoaCTBO UyryHa u ctayim». BugeodparMmeHTs! 1
cnaiiasl «M3nenus u3 yyryHa v cTaiam.
BuneodparmenTst u cnaiasr «IIpou3BoacTso
ATTFOMMHUS

56 O60061eHre 3HaHul | YPOK-yIpakKHEHHE C UCTIOJIb30BAaHUE CAMOCTOATENBHOU | [Ipo6ooumsb OUEHKY COOCTBEHHBIX JOCTHUKEHHUM B YCBOCHUU
1o TeMe «Metauibl» | paboThl IO BBHIIIOJHEHUIO IPOBEPOUYHBIX TECTOB, TEMBI.
3a/laHUM U YIPAKHEHUI. Koppexmuposamb cBOM 3HaHUA B COOTBETCTBUU C
IUIAHUPYEMBIM PE3yIbTaTOM
Ionyuams xXuMudeckyro UWHGOpPMALUM €3 Pa3TUYHBIX
HMCTOYHUKOB.
IIpeocmasnsames nabopMauio mo teme «MeTaasl» B BUAC
Ta0JIML, CXEeM, ONOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHeHnuem cpencts MKT.
S7 Konrponbnas padot Ne 3 o reme «MeTauibiy
XuMus ¥ OKpyKamwmas cpena (2 1)
58 Xumunyeckas Crpoenne 3emmu: spo, MaHTHSA, 3€MHas Kopa, WX | MHmeepuposams cCBeleHU 10 PU3HUECKON reorpaduu B
OpraHu3alus xumMudeckuii cocrtaB. Jlutochepa um e€ XUMHUYECKHIl | 3HAHUSA O XUMUYECKOW OpraHMU3aIlNH [IJIaHETHI.
TIJIAaHETHI 3eMIIs coctaB. Munepansl. Pynel.  OcamodHbie  MOPOIBI. .
[onesHsie  HCKomaeMbie.  XUMHUCCKHH — COCTAB Xapaxmepuszoéams XUMHYECKMH COCTaB TI'€OJOTHYECKHX
ruapochepbl. XUMHUYECKUN COCTaB aTMOC(EpHI. oGonodex 3eMuH.
llemonctpanmun.  BumeobparMentsl  # i Paznuuams MuHEepansl U TOpPHBIE TOPOBI, B TOM YUCIE U
«Ctpoenne 3emiau H €€ XUMHUYECKHUH COCTaB». PYyJet
Konnekuus mMunepanoB u ropHsix nopoa. Komiekuus
«Pyasl meTaminoBy.
JlaboparopHsbie onbIThl. 43. 13ydyeHue rpanura.
59 Oxpana HIcTOYHUKHM XMMHYECKOTO 3arpsi3HEHHs] OKpyxaroule | Xapakmepuzoeams UICTOUHUKN XUMUYECKOTO 3arpsi3HEHUS

OKpY’Karollen cpeibl
OT XUMHUYECKOTO
3arpsi3HEHUs

cpeabl. I'nmoGanmpHBIE  HKOJIOTHYECKHE  MPOOIEMBI
YeJIOBE€YEeCTBA: MApHUKOBBIA  3(PQeKT, KHUCIOTHbIE
JOKIH, O30HOBBIE JBIPBI. Me:xnyHnapoaHoe

COTPYAHHYECTBO B O0O0JIACTH OXpaHBbl OKpPYXKaromen

OKPYXKarOIIEH Cpebl.

Onucvieams T100aJIbHBIE SKOJIOTMYECKHE TPOOIEMbI
YeJI0BEYECTBA, CBSI3aHHbIE C XUMUYECKHUM 3arpsi3HEHHEM.
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Cp€apl OT XHMHYECKOI'O «3enénas

XUMUSD).

3arpA3HCHUS.

JNemoncTpanuu. BugeopparMeHTs! 1 caaiiipl
«['nobanbHbIe HKOIOrHYECKHE MPOOIEMBI
YEJI0BCUECTBA»

IIpeonazames MyTH MUHUMH3AUU BO3ACHCTBUS
XMMHUYECKOT'0 3arps3HEHMSI Ha OKPY)KAIOIILYIO CPELy.

IIpuooums pUMepsl MEXTYHAPOHOTO COTPYIHUYECTBA B
00JacTH OXpaHbl OKpY’KAOLIEH Cpelbl OT XHUMHYECKOTO
3arpsi3HEHUS

O0001menne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHO# 1IK0JIbI. [IoAroT0BKA K 0CHOBHOMY rocyaapcTBeHHoMy 3k3ameny (OI)) (7 1)

60 BemecrtBa CrpoeHne aromMa B COOTBETCTBHH C TOJOXeHUEM | [Ipedcmasnames wHpopmanuto mo teme «llepnonnyeckuii
XHMMHYECKOro dieMeHTa B [leproanueckon cucreme. 3akoH U llepmommueckas cucrema [[. M. Menneneesa B
CrpoeHue  BemiecTBa:  XMMHYECKass  CBSI3b W | CBET€ TEOPUM CTPOEHHUS aTroMa» B BHJE TaOIuUL, CXEM,
KPUCTAJZIMYECKUE PEIIETKUA. 3aBUCUMOCTb CBOMCTB | OIIOPHOI'O KOHCIIEKTA, B TOM YMCJIE C IPUMEHEHUEM CPEICTB
oOpa3oBaHHbIX  3neMeHTamu  npoctbix  BemiectB | MKT.
(MeTaJUIOB, HEMETAa/UIOB, OJaropoJHBIX TIa30B) OT | Buinonusams TECTOBBIE 3aJaHUS 10 TEME.
IIOJIOKEHUS IEMEHTOB B Ileproanueckoii cucreme. IIpeocmasnsams nnpopmMaluio 1o Teme «Buibl XUMHUYECKUX
Tumnosnoruss HEOPraHMYECKUX BELIECTB, IEICHUE UX HA | CBA3EH M TUIIBl KPUCTAINIMYECKUX pelme€ToK. B3auMocssA3b
KJ1accel ¥ rpynnsl. [IpencraBurenn CTPOEHHS U CBOMCTB BELIECTB» B BHJAE TaOJMI], CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM YHCJIE ¢ IPUMEHEHUEM CPEICTB
KT
61 XHUMHUYECKHE IIpu3Haky U ycaoBuUs NPOTEKAaHUS XUMUYECKUX IIpeocmasnams uHpOpMaruio no teme «Knaccupukanus
peakuuu peakuuil. TUNoaorus XMMUYECKUX PEaKLUn 110 XMMHAYECKMX PEaKkUMd 10  pa3IMYHbIM  IPHU3HAKaM.

pa3InYHbIM OCHOBAHUSIM. Peaknun nonHoro oOMeHa.
OKHCIUTEIBEHO-BOCCTAaHOBUTEIBHEIC pCaKknumn

CKOpoCTh XMMHUYECKHX pEakIuil» B BUAE TaOIHI], CXEM,
OHOpHOFO KOHCIIECKTa, B TOM 4YHUCJIE C HpI/IMeHeHI/IeM Cpe)ICTB
HKT.

Buinoansime TECTOBBIE 3aTaHUS 110 TEME.
Xapaxmepuzoéams OKUCIUTEIBHO-BOCCTAHOBUTENBHBIC
PEaKIuu, OKHCITUTENb U BOCCTAHOBUTEIT.

Omauuame TOT THIT PEAKIUi OT peakiuii 0OMeHa.
3anucvieams ypaBHEHUS OKUCITATEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIUH C TOMOIIBIO AIEKTPOHHOTO
OanaHca
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62-63 | OcHOBBI XHUMHYECKUE CBOMCTBA TPOCTHIX BEIICCTR. Xapaxmepuzosamsp 001IKM€, 0OCOOCHHBIC U WHINBUYaJIbHbBIC
HEOPTraHNYeCKOM XapakTepHble XMMUYECKHE CBOMCTBA COIE0OPa3yOIMX | CBOMCTBA KHCIOT, OCHOBaHH, COJIEH B CBETE TEOPHH
XUMHH OKCHJIOB, THJAPOKCHIOB (OCHOBaHUM, KHUCJIOT U | BJIEKTPOJUTUUYECKON AUCCOIUAIIIH.
aM(OTEPHBIX TUAPOKCHIIOB), COJICH Apaymenmuposams BO3MOKHOCTb MPOTEKAHUS XUMHUYECKUX
peaxkiuil B pacTBOpax MEKTPOIUTAX UCXOMAS U3 YCIOBUH.
Knaccugpuyuposames HeOpraHuuECKUE BEUIECTBA IO COCTABY
Y CBOMCTBaM.
I1Ipusooums IpUMEPHI MPEICTABUTENEH KOHKPETHBIX
KJIACCOB U TPYII HEOPraHUYECKHUX BEIIECTB
64 [ToBTOpenue u TectupoBanme, pemieHHe 3a7a4 ¥ BBINOJHEHHE | BbinoaHams TECTH U YIPAXKHEHUS, peulamsb 3a1a9d 10
000011IeHNE 110 TeME. | YIIPaXKHEHUN MO TeMe TeMe.
[ToxroroBka K I1Ipo6odumps ouleHKy COOCTBEHHBIX JOCTIKEHHUH B YCBOCHUU
KOHTPOJIbHON TEMBI.
pabote Koppexmuposampb cBOM 3HaHUS B COOTBETCTBUU C
TUIAHUPYEMBIM Pe3yIbTaTOM
65 KonTponbnas padora Ne4 «Torosast mo Kypcy OCHOBHOM HIKOJIBI»
66 AHanu3 KOHTPoJIbHOM paboTsl. [ToBeeHNe UTOTOB roja.
67-70 | PezepBHOE Bpems
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Y4eOHo-MeTOAHYECKOE 00ecieyeHre Kypca XUMUH
OCHOBHOM 00111€00pa30BaTEJIbHON HIKOJIbI

Y4eOHO-METONMYECKUI KOMIUIEKT JUIsi M3y4eHHs Kypca Xumuu B 7—9
KJIaccax, CO3JIaHHBI aBTOPCKHM KOJUJICKTHBOM Tom pykoBojactBom O. C.
["aOpuensiHa, COAEPKUT, KpOoMe YYEOHBIX MOCOOUM, y4eOHO-METOIUYECKHE U
TUIAKTAYECKUE TMOCOoOWs, TeTpaaW [JI BBHINOJHEHUS JaO0OpaTOPHBIX U
PaKTUYECKUX padOT U JIp.

YMK «Xumusa. 7 knacc»
1. Xumus. 7 xknace. Yue6noe nocodue (apropsl O. C. I'abpuensn, 1. T
Octpoymog, C.A. CiiaikoB).
2. Meroaunueckoe nocodbue. 7 kiacc (aBtop O. C. 'abpuensn). [Iporpamma kypca
xuMuu 1711 7—9 KiaccoB o011e00pa3zoBaTenbHbIX yupexaenuii (aBtopsl O. C.
["abpuensn, . I'. Octpoymos, C. A. CrnagkoB).
3. Pabouas tetpanp. 7 knacc (aBropsl O. C. I'abpuensn, C. A. Crnaakos).
4. Terpaab nist 1a0OPATOPHBIX OMBITOB U MPAKTUYECKUX paboT. 7 Kiacc (aBTOPHI
O. C. I'abpuensn, U. B. AkcéHona).
5. DnexTpoHHas popMa yueOHOTO 1ocoOus.
YMK «Xumusa. 8 knacc»

1. Xumus. 8 knacce. Yueonoe nocodue (aBropsl O. C. I'abpuensn, 1. T
OctpoymoB, C.A. CiaikoB).
2. Metoaudeckoe nocodue. 8 kimacce (aBropsl O. C. I'abpuenss, U. I'. OcTtpoymoB,
C. A. CnagkxoB). Ilporpamma Kkypca xumum s 7—9  KjaccoB
oOmieoOpa3zoBarenbHbiX  yupexxaenuit (aBropsl O. C. Tabpuensn, UW. T.
Octpoymos, C. A. CnagkoB).
3. Pabouas tetpanp. 8 knace (aBTopel O. C. I'abpuensn, C. A. Crnaakos).
4. Terpaas s 1a60OpaTOPHBIX OTMBITOB U MIPAKTUYECKUX padOT. 8 kiacc (aBTOPHI

O. C. I'abpuensn, 1. B. AkcéHoBa).
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5. IIpoBepounbie 1 KOHTPOJbHBIE paboThl. 8 kiacc (aBropel O. C. I'aGpuensH, U.
B. Tpuryouak).

6. XuMus B TecTax, 3ajia4ax u ynpaxkunenusx. 8 kiacc (aBropsl O. C. ['abpuensiH,
. B. Tpury0uak).

7. DnexktpoHHas hopma ydeOHOTO mocoowus.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 knacc. Yuednoe mocodue (aBropsl O. C. 'abpuensa, U. I'.
Octpoymog, C.A. CiaikoB).
2. Meronnueckoe nocobue. 9 knacc (aBropsl O. C. I'abpuensan, U.I'. OcTtpoymoB,
C. A. CnankoB). Ilporpamma Kypca xumuu s 7—9  KIaccoB
oOmieoOpa3zoBarenbHbIX  yupexaenuit (aBropel O. C. Tabpuensn, W. T.
Octpoymos, C. A. CnagkoB).
3. Pabouas terpans. 9 kiacc (aBropel O. C. I'abpuensn, C. A. CrnagkoB).
4. Terpaas s 1a60paTOPHBIX OMBITOB U MIPAKTHICCKUX paboT. 9 kiacc (aBTOPHI
O. C. I'abpuensn, U. B. AkcéHona).
5. [IpoBepouHbie U KOHTPOJBHBIE padoThl. 9 kiace (aBropsl O. C. ['abpuensn, U.
B. Tpury6uak).
6. XuMus B TeCTax, 3ajia4ax u ynpaxkuenusx. 9 knacc (aropsl O.C. I'abpuenss,
. B. Tpury0uax).

7. DnextpoHHas (popMa yueOHOTO 1OcoOus.

Hupopmayuonnwvie cpedcmea
Hnumepnem-pecypcol Ha pyccKkom A3viKe
1. http://www.alhimik.ru. TlpeacraBiaeHbl cleayrolike pYOPHKH:  COBETHI
aOUTYpUEHTY, YUUTEIIO XUMUU, CIIPABOYHUK (OUeHb OOJIbIas moa00pKa TaOIuI] U
CIIPABOYHBIX MAaTE€pUAIOB), BecElas XUMUsS, HOBOCTH, OJIMMIIHAbI, KyHCTKaMepa

(Macca MHTEpECHBIX HCTOPUYECKUX CBEICHU).


http://www.alhimik.ru/
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2. http://lwww.hij.ru. XXypaan «XuMm#s ¥ KM3HB» IOHATHO M 3aHHMATEIBHO
paccka3piBaeT 000 BCEM HMHTEPECHOM, YTO IMPOMCXOAUT B HAyKe M B MHpPE, B
KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html. Dnextponnsiii xypHan «XUMUKH U
XMMHSD», B KOTOPOM IPEACTaBICHO MHOKECTBO OIBITOB 10 XMMHH, 3aHUMATEIHHOM
UH(POpPMAIIMY, TO3BOJISIONICH YBJICUb YYCHHKOB SKCIICPHUMCEHTAILHOW 4YacThIO
npeaMera.
4. http://c-books.narod.ru. BceBo3moskHas tutepaTypa 1o XUMHUH.
5. http://www.prosv.ru/. ITocobust ;I y4aIuxcs, B TOM YHCIE U JJIs MOATOTOBKH
Kk uroroBoi arrecrauuu (OI'D u EI'D), Meroanueckue mocoOusi sl y4UTETEH,
HAYYHO-TIONYJISIPHAs JIUTEpaTypa Mo XHUMHUHU.
6. http://1september.ru/. XKypuan st yuuteneit u He Tosbko. bosnbiioe
KOJIMYECTBO pabOT YUYCHUKOB, B TOM YHUCIIE U UCCIICOBATEIBLCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOJIbHBIN TTOPTAI
CO CCBUIKAaMH Ha 00pa3oBaTeIbHBIC CAUTHI 110 XMMHUHU.
8.  www.periodictable.ru. COopHuk crareli O XHMMHYECKHX 3JCMEHTaX,
WLTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

Humepunem-pecypc Ha anznuiicKom a3vike

http://webelementes.com. CoaepHUT HCTOPHIO OTKPHITHS M OIHMCAHUE CBOWCTB

BCEX XMMHUYECKUX AJIEMEHTOB. byner moneseH myist 00yqaroniuxcst I36IKOBBIX IITKOJT
U KJIACCOB, TaK KaK COJICPKUT Ha3BaHUS DJICMEHTOB M BEIIECTB HA PAa3HBIX S3bIKAX.
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MarepuaibHO-TeXHHYECKOE O0ecrieyeHre KaOMHeTa XMMUHN
HarypanbHble 00beKTbI

HartypanbHble 00BEKTHI, UCHOJIb3yeMble B 7—9 Kkiaccax mnpu oOydeHUH
XUMUH, BKJIIOYAIOT B C€0sl KOJUIEKUMU MHUHEPAJIOB U FOPHBIX MOPOJ, METAILIOB U
CIUTABOB, OKCHJIOB, KHCJIOT, OCHOBAaHMM, COJEH, B TOM YHUCIE M MHUHEPAIbHbIX
ynobpenuii, a Takxke oOpa3lbl OPraHUYECKUX BEIIECTB M MaTepuasos,
npeaycmoTpeHHbix @I'OC. O3HakomileHHe ¢ 00pa3laMi HCXOJHBIX BELIECTB U
TOTOBBIX M3JIEJUI TO3BOJSET MOJYYUTh HArJsiHbIE MpPEACTaBlIeHUs 00 ITHX
MaTepuaiax, UX BHEIIHEM BHUJE, a TAKKE O HEKOTOPBIX (PM3MUYECKUX CBOMCTBAX.
3HauuTeNbHbIE Y4eOHO-TIO3HABATENLHBIE BO3MOXKHOCTH HMMEIOT  KOJUICKIIHH,
U3TOTOBJICHHbIE caMUMU oOOywaromuMmucs. [IpeaMeTst i TakuX KOJUICKIUH
coOuparoTcs BO BpeMs SKCKYpCU U APYTMX BHEYPOUHBIX 3aHSATUH.

Konnekuun HCNonb3yrOT TOABKO JUIsl O3HAKOMIIEHUS OOYyYaroluxcs c
BHCIIHUM BUJIOM M (PU3MYECKUMH CBOMCTBAMHM pA3IMYHBIX BELIECTB U
MaTepuaioB. [[js mpoBelIeHHs XMMHYECKUX OIBITOB KOJUICKIIMH HCIOJIb30BaTh
HEJb3S.

XuMUYecKre PeakTUBbI 1 MATEPUAJIBI

OOpaiieHre cCo MHOTHMH BeIIECTBaMH TPEOYyeT CTPOroro COOIIOICHHUS
paBui TEXHUKU O€30MaCHOCTH, OCOOEHHO MPHU BBIMOJIHEHUU OMNBITOB CAMHMHU
oOyuvaromumucsi. Bce HeoOXoaumble Mepbl MPEIOCTOPONKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTaX M HHCTPYKIHUAX, a TakKe B TMOCOOMSIX st
YUUTENEH XUMUU.

Bce peaktuBpl W MaTepuanbl, HYXHBIE IS TPOBEACHUS JEMOH-
CTPAalMOHHOTO M YYEHUYECKOTO  JKCIIEPUMEHTA,  IIOCTaBISAIOTCS B
oOpa3zoBaTebHbIE YUpEeXKACHUs 00IIero oOpa3oBaHUs IEHTPAIM30BAHHO B BUJIC
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. Ilpu HEOOXoIUMOCTH mpuOOpeTeHUs
JOTIOJTHUTENBHBIX ~ PEaKTUBOB M MaTepuajoB  ClieayeT oOpamaTbCsi B

CIICOUAJIM3UPOBAHHBIC Mara3suHbI.
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XumMu4yeckas JJabopaTopHas nocyaa, annaparbl ¥ MpruoopbI

Xumuyeckasi mocyjaa MOApa3AesieTCs Ha JBE TPYIIbL I BBIMOJHEHUS
OTIBITOB OOYYAIOIIMMUCS U JIs1 JEMOHCTPALIMOHHBIX OIBITOB.

[Tpubopsl, anmapaTsl U YCTAHOBKH, UCTIOJIb3yEMbIE HA YPOKaX XUMHUH B 7—9
KJlaccax, KIacCHU(HUIMPYIOT Ha OCHOBE MPOTEKAIONUX B HUX (U3HYECKUX U
XUMUYECKUX TMPOLECCOB C YYAaCTUEM BEUIECTB, HAXOASUIUMXCS B Pa3HbIX
arperaTHbIX COCTOSIHUSIX:

1) mpubopsl as pabOThI ¢ TazaMu — MOJIy4YeHHEe, COOMpaHUe, OUYMCTKA, CYINKA,
MOTJIOUIEHUE Ta30B; PEaKUUU MEXAY MOTOKaMHU ra3oB; peaKUuyd MEXAY razaMu B
AIEKTPUUYECKOM pa3psijie; Peakiii MEXIy razaMu MPpHU MOBBIIIICHHOM JaBJICHUH;

2) ammapaTbl U MPUOOPHI VISl OMBITOB C KUJAKUMU U TBEPJBIMHU BEIICCTBAMU —
NEeperoHka, (QuIbTpoBaHWE, KPUCTAUIM3AIMS; MPOBEACHUE PEAKIUN MEXKIY
TBEPJIBIM BEHIECTBOM M JKHAKOCTBIO, >KUJAKOCTBIO U >KUJIKOCTBIO, TBEPABIMU
BEILIECTBAMHU.

Bue »ToMl knaccudukanuu HaxoauTcsa ydyeOHas —ammaparypa, MOpen-
Ha3HAY€HHAasg i1 M3Y4YEHUS TEOPETUYECKUX BOIMNPOCOB XUMHH — JJIA
WUIIOCTPAllUM  3aKOHAa COXPAHEHUSI MacChl BEIIECTB, [JII JAEMOHCTpalldH
AJIIEKTPOIPOBOTHOCTH PACTBOPOB U JABUXKEHHSI MOHOB B DJICKTPUUYECKOM IOJIE, IS
M3YUYEHHS] CKOPOCTH XHMMHUYECKOW PEAKIHUH, IOCJIEI0BATEIbHOCTH BBITECHEHUS
rajJjlor€HOB U3 PACTBOPOB UX COCTUHECHUI.

BcnomorarenbHyo posib UTpar0T U3MEPUTEIbHBIE U HarpeBaTeIbHbIC MPUOOPHI,
pa3IuYHbIC TPUCTIOCOOJICHHMS JIJIs1 BHITIOJIHEHUS OTIBITOB.
Mopenu

OObeKTaMy MOJIETTUPOBAHUS B XHMHH SIBIIIFOTCSL aTOMBI, MOJICKYJIbI,
KpUCTAJUTbI, 3aBOJICKME ammapaTbl, a TaKXe MPOUCXOJAIne Mpouecchl. B
MpenoJgaBaHUM XUMHUHU HUCIOIB3YIOT MOJEINU KPUCTAUIMYECKUX PEHIETOK anmasa,
rpadura, cepsi, hochopa, okcuna yraepona(lV), nona, xenesa, Mmeau, Marausi.

Boinyckarorcsi HaOOpbl  Mojeneil aroMOB Il  COCTaBJICHUs IIapo-

CTEP>KHEBBIX MOJIEJIEN MOJIEKYIL.



114

Yu4eOHble MocoOusi Ha IEYATHOI OCHOBE

B nmpomecce 00yueHHs] XMMHM HCHOJB3YIOT CICAYIONIME TaOJUIIbI
MOCTOSIHHOTO ~ 3KcnoHupoBaHus:  «llepuognueckass cucTeEMa  XHUMHYECKHUX
anemenToB [I. YI. MenneneeBay, «Tabnuiia pacTBOPUMOCTH KUCJIOT, OCHOBAHHUM U
coJiein», « DIEKTPOXUMHUYECKUH PsI/i HAIIPSKEHUH METANIOB» U JIp.

Jlnst  opraHM3zanuu  CaMOCTOSATENbHOM palboThl 0O0ydYarolmuMxcsi Ha ypokKax
UCIIOJB3YIOT pa3HOOOpa3Hble AUAAKTUUECKUE MaTepHalibl: TETPaayd Ha IMEeYaTHOU
OCHOBE WJIM OTJEIbHbIE Padoune JUCThl — WHCTPYKIHUH, KAPTOUKU C 33JIaHUSIMU
pa3HOU CTENEHU TPYIHOCTH JJIsI U3yYEHUS HOBOI'O MaTepualia, CaMOIIPOBEPKH U
KOHTPOJISI 3HAHUM.

JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHHs
K sKkpaHHO-3BYKOBBIM CpeACTBaM OOYYEHHUS OTHOCSAT TaKHUE IMOCOOUs, KOTOPHIC
MOTYT OBITh BOCIPUHSTHI C TMOMOIIBIO 3pEHUS M ClOyXa. OTO KUHO(DWIbMBI,
KUHO(PparMeHThl,  AUAQWIbMBI,  JUANO3UTHBBI  (CJAWIbBI),  €AMHUYHBIE
TpaHCHmapaHThl g rpadomnpoekTopa. Cepur TPaHCIAPAHTOB  IMO3BOJISIIOT
MMUTUPOBATh JBWKEHUE IIYTEM IOCJIENOBATEIBHOIO HAIOXKEHUSA OJHOIO
TpaHCIIapaHTa Ha JPYTOU.
Texnnueckue cpeacrsa odoyuenust (TCO)

BONbIIMHCTBO M3 TEXHUYECKUX CPEACTB OOydeHMs] HE pa3pabaThiBajioCh
CIEUAJIBHO JUISl IIKOJBI, & W3HAYaJIbHO CIYXHWJIO JJIs Tepeadyd u oOpaboTKu
MH(pOpMAIIMU: 3TO PA3IMUYHOIO POJia MPOEKTOPHI, TEIECBU30PbI, KOMIBIOTEPHI U T.
1. B y4eOHO-BOCTIMTATEIBHOM MPOIIECCE KOMIBIOTEP MOKET HCIOIB30BAThCS IS
pELICHUS 3a7]a4 HayYHOW OpraHru3aliy TPY/1a YUYUTEIS.

[Ipu UCTIOTB30BAHUM TEXHUYECKUX CPEACTB OOYUYEHUs CIEIYyeT YYUTHIBATH
BPEMEHHBIE OTpaHUYCHMs, HajmaraeMble CaHUTApHBIMU MpaBUJIAMU U HOpMaMu
(CanlluH). HenpepsiBHast TPOIOIKUTEIBHOCTD IEMOHCTPAIIMU BUIEOMATEPHUATIOB
Ha TEJIICBU3MOHHOM OJKpaHe MW Ha OOJIBIIOM DJKpaHEe C MCIOJb30BaHUEM
MYJIBTUMEIUMHOTO TPOEKTOpa HE MOJKHA MpEBbIAaTh 25 MHUH. Takoe ke

orpanudyenve (He Ooznee 25 MHH) paclIpoCTpaHsAeTCs Ha HENpPEepbIBHOE
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MCIOJIb30BAaHUE UHTEPAKTUBHOM JTIOCKH U Ha HEMPEPHIBHYIO paboTy oOydaronmxcs
Ha TEPCOHAIIBHOM KOMIIbIOTEpE. UYUHMCIO ypOKOB C MCHOJB30BAHUEM TaKHX
TEXHUYECKUX CPEJCTB OOYy4YEeHHS, KaK TEJIEBU30p, MYJIbTUMEIUNUHBINA MPOEKTOD,
WHTEpPaKTUBHAs JOCKa, JOKYMEHT-Kamepa, JOJKHO ObITh He Oojee IIeCTH B
HEIENI0, a YHUCIO YPOKOB, KOTJa oOydarommuecs paboTaloT Ha MEPCOHAIBHOM
KOMITIbIOTEPE, — HE 0oJiee TPEX B HEJEIIIO.

O6opynoBanne kaduHeTa XUMHUH

Kabuner  xumuum  fgommkeH  ObITh  00OpYAOBaH  CIEHHUATBHBIM
JEMOHCTPALIMOHHBIM  cTojioM. g oOecrieueHus — JIy4llled  BUAMMOCTHU
JEMOHCTPALIMOHHBIN CTOJ PEKOMEHIYETCSl yCTAHABIMBATh HA MOJIUYM.

B kabuHerax XWMHMM YCTaHaBIIMBAIOT JBYXMECTHbIE YUYCHHUYECKHE
71a00paTOpHbIE CTOJNBI C MOJBOJKOM AJIEKTPOIHEPIHMHU. YUYEHHUYECKUE CTOJIbI
JOJDKHBI UMETh MOKPBITHE, YCTOMYMBOE K JCHCTBUIO arpeCCUBHBIX XMMHUYECKHX
BEUIECTB, U 3alllUTHbIE OOPTUKU IO HapyXHOMYy Kpawo. KaOuHeTsl Xumuu
00OpYAYIOT BBITSDKHBIMU IIKa(amu, pacroyioKEHHbIMH Y HApYKHOW CTE€HBI BO3JIE
croia yuurtens. s mpoBelneHUs 1a00OpaTOPHBIX OMBITOB HCIOJIB3YIOT TOJBKO
MUHHU-COUPTOBKH.

VY4eOHble TOCKH JOJIKHBI OBITh M3rOTOBJICHBI M3 MAaTEPHAIOB, MMEOUIUX
BBICOKYIO aJre€3UI0 C MaTepHaJlaMH, HCIOJIb3YEMBIMU JUISI IUCbMA, XOPOILO
OUHUIIATHCS BIAXKHOU I'yOKOM, OBITHh M3BHOCOCTOMKUMU, UMETh TEMHO-3€JIEHBIN 1[BET
Y aHTUOJIMKOBOE TOKPBITHE. YUeOHbIE TOCKH OOOPYIYIOT CO(pUTaAMHU, KOTOpHIE
JOJDKHBI TPUKPEIUIAThCS K cTeHe Ha 0,3 M BbIIE BEpPXHEro Kpas JOCKM U
BBICTYIIATh Brepéxn Ha pacctosiaue 0,6 M.

TeneBu3opsl yCTaHABIMBAIOT HA CHENUAIBHBIX TymOax Ha BeicoTe 1,0—1,3
M or mnosa. [Ipm mnpocmorpe Tenenepenady 3pUTEIBCKHE MECTa JOJDKHBI
pacrnosiaraTbCsi Ha PaCCTOSIHUM HE MEHee 2 M OT KpaHa J0 IJ1a3 00yJaroInxcs.

JUIs MakCHMaJIbHOTO HCIIOJIb30BAaHHS JTHEBHOTO CBE€Ta W PABHOMEPHOIO
OCBEIICHMS] Y4YEOHBIX MMOMENIEHUI HE CleayeT pa3MelaTh Ha IMOJOKOHHHMKAX

IIUPOKOJHUCTHBIC PACTCHUA, CHHIKAIOIIKUMC YPOBCHbL CCTCCTBCHHOI'O OCBCIICHMA.
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BricoTra pacteHuii He AOJKHA MpeBBIATh 15 c¢M (OT MOJOKOHHMKA). PacteHus
11eJIeCO00pa3HO pa3MeniaTh B TEPEHOCHBIX I[BETOYHMIIAX BHICOTON 65—70 cM oT
0J1a WJIM MOJBECHBIX KAIINO B IPOCTEHKAX MEXKIY OKHAMH.

JUist oTnenku y4yeOHBIX MOMEIIEHUH MCIOJIb3YIOT MaTepualibl U KpacKw,
CO3/IaI0IIME MAaTOBYIO MOBEPXHOCTh. JlJii CTeH y4eOHBIX MOMEIICHHUN CIeayeT
UCII0JIb30BaTh CBETJIbIE TOHA KENTOr0, OEKEBOro, pO30BOr0, 3€JIEHOTO, TOIy00ro
L[BETOB; JJIs IBEPEil, OKOHHBIX paM — O€JIbIN IBET.

Kabuner xumuum JODKEH OBITH OCHAMIEH XOJOAHBIM W TOPSYUM
BOJIOCHA0KEHUEM U KaHAJIU3aI1eH.

B xabunete xumuu o0s13aTeNIbHO JOJKHA OBITh afTeuka, B KOTOPYIO BXOMST:
. 2KryT KpoBOOCTaHABIIMBAIOIINMI, PE3UHOBBIA — 1 1IT.
. [y3bI1pb 17151 1b1a — 1 WT. (TUNOTEPMUYECKUI MTakeT — 1 mIT.).
. bunT crepunbHbIl, mMpokun 7 X 14 cm — 2 mr.
. bunT cTepunpHbIi 3 X 5 cM — 2 mIT.
. bunT HecrepunpHBIT — 1 WIT.
. Canderku crepusibHbie — 2 yII.
. Bata crepunbHas — 1 mauka.

. Jlelikommacteipp mupuHO#N 2 cM — | karymka, 5 cM — 1 KaTymika.

O© 0 I3 O N K~ W N =

. bBakTepunaHbIN JTEUKOIUIACTBIPh Pa3HBIX pa3MepoB — 20 MiT.

10. CiupToBoii pacTBop uona 5%-uwiii — 1 ¢aakoH.

11. Boanslii pacTBOp aMMHaKa (HaIIaTBIPHBIA CIUPT) B ammyiaax— | yi.
12. PactBop nepokcuaa Boaopoaa 3%-Heiit — 1 y1.

13. [lepmMaHranar Kanusi KpUCTAJUIMYECKUM — 1 yI.

14. Anansrus 0,5 r B Tabnerkax — 1 yi.

15. Hacrolika Banepuanbl — 1 ymi.

16. Hoxxauuesr — 1 1mr.
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IInanupyemsle pe3yabTaThbl 00y4eHHs

BbInyCKHMK HAY4YHTCHA

® 3Hamb (NOHUMAMD).
— XHUMMYECKYI0 CHMBOJIUKY: 3HAaKM XUMHUYECKHX DJIEMEHTOB, (POpMYJIbI
XUMHUYECKUX BEUIECTB, YPABHEHUSI XUMUYECKHUX PEAKLINN;
— BWKHEWIIME XMMHYECKHE IMOHATHSA: BEIIECTBO, XUMUYECKHI AJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHBIE AaTOMHAs U MOJIEKYJISIPHAsI MAcChl, UOH, KATHOH, aHHUOH,
XUMHUYECKas CBS3b, AIEKTPOOTPULIATENbHOCTh, BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
MOJIb, MOJIIpHAasT Macca, MOJSpPHBIE OOBEM, PACTBOPHI, AIIEKTPOJIUTHl U
HEAJIEKTPOJIUTHIL, ANEKTPOIUTUYECKAS U CCOLMaIus, OKHUCJIUTEIb U
BOCCTAHOBUTENb, OKHCJIEHHE W BOCCTAHOBJIEHHUE, TEIJIOBOW 3(PQEKT peakuuw,
OCHOBHBIE THIIBI PEAKIIMI B HEOPTAHUYECKOW XUMUMU;
— (opMyJIMPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XWMHH: aTOMHO-MOJIEKYJISIPHOTO
YYEHHMSI; 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa BEILECTB,
ABorazpo; Ilepuonnueckoro 3akona /I.11. MenneneeBa; Teopuu CTpPOCHUS aTOMa U
YUYEHHS] O CTPOCHHHM BEUIECTBA; TEOPUHU BJIEKTPOJUTUUYECKOM IUCCOLMALUU U
YYEHHS O XUMUYECKOM pEaKIVH;

® Ha3bleamy:
— XUMUYECKHE JIEMEHTHI;
— COEMHEHUS N3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;
— OpraHMyecKHe BelllecTBa Mo MX (opmyne: MeTaH, 3TaH, TUIIECH, alETUJIEH,
METaHOJI, TAHOJI, TIIMLEPUH, YKCYCHasl KUCIIOTa, TII0K03a, caxapo3a,;

® 00bACHAMD.
— (U3UYECKUI CMBICT aTOMHOTO (MOPSAKOBOI0) HOMEPA XMMHUYECKOTO 3JIEMEHTA,
HOMepa rpynnbel U nepuopa B llepmommueckon cucreme [[. 1. Menneneesa, k
KOTOPBIM 3JIEMEHT NPUHAJJICKHNT;
— 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOCHHMS aTOMOB, CBOMCTB JJEMEHTOB B
npenenax MalblX NepUoAOB U A-TpyII, a TakXkKe CBOWCTB 00pa3yeMblX HMHU

BBICIIUX OKCHJIOB U THAPOKCHUIOB;



118

— CYIIHOCTh Tpoliecca 3JIEKTPOJIUTHUECKOW TUCCOLMAMU U PEAKIM MOHHOIO
oOMeHa;

® Xapaxmepuzoeamu:
— XUMHUYECKHUE JIEMEHTHI (0T BOJIOPOJA 10 KaJIblIKMs) HA OCHOBE UX TOJIOXKCHHS B
[lepnoguueckorn cucreMe xumuyeckux dyemeHtoB J[. M. MenneneeBa u
O0COOEHHOCTEH CTPOCHUS MX aTOMOB,;
— B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHMEM M CBOWCTBAMHU HEOPraHUYECKUX
BEILECTB;
— XMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEHIECTB (ITPOCTHIX
BEIIECTB — METAVIOB WU HEMETAJJIOB, COEIWHEHUHA — OKCHUIOB, KHUCIOT,
OCHOBaHUM, aM(OTEPHBIX OKCUIOB U TUJIPOKCUJIOB, COJIEH);

® onpedenime:
— COCTaB BEIIECTB 10 UX popMyJiaMm;
— BQJICHTHOCTb U CTENIEHU OKUCIJICHHS JIEMEHTOB B COEIMHEHHH;
— BU/JIbl XUMUYECKOW CBSI3U B COCTMHEHUSAX;
— THUIIbI KPUCTAJUTMYECKUX PEIIETOK TBEP/IBIX BEIIECTB;
— NPUHAJICKHOCTh BEMIECTB K ONPEACIIEHHOMY KJIACCY COECIUHEHUM;
— TUIbl XUMUYECKHUX PEAKIUN;
— BO3MOXKHOCTb MIPOTEKAHUS PEaKUUii HOHHOTO OOMEHa;

® cocmaenamy:.
— CXEMbI CTpoeHHs1 aToMOB nepBbIX 20 anmemenToB [lepuoaunueckoit cucrtemst J1.
N. Menneneena;
— (GopMyIIbl HEOPTAHUYECKUX COCTMHEHUN N3YUYEHHBIX KJIACCOB;
— ypaBHEHHUS XHUMHUYECKUX peaKIuid, B TOM YHCIE U OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX, C IOMOIIBIO METO/AA AJIEKTPOHHOTO OajaHca;

® 0e3onacHo oopawamuvc.
C XUMHYECKOMU MOCY IO 1 Ta0OpaTOPHBIM 000PYI0BAHUEM;

® NPOGOOUMb XUMUUECKUI IKCHEPUMEHML:

— MOATBEPXKAAOIINN XUMUYECKAN COCTAaB HEOPTAaHUYECKUX COCTUHECHU;
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—  TOATBEPXKIAMOIIMK  XUMHYECKHE  CBOWCTBA  M3YYEHHBIX  KJIACCOB
HEOPTaHUYECKUX BEITICCTB,;
— MO0 TOJYYEHHIO, COOHMpAHHWIO M PACIO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kucmopojia, BOJOPO/ia, YIrieKUCIOoro ra3a, aMMHaKka);
— M0 OMPENCICHUIO XJIOPUI-, CyIbh(har-, KapOOHAT-WOHOB M HMOHA AMMOHHS C
MTOMOII[BI0 KAYECTBEHHBIX PEAKITUH;

® GLIYUCTAAMD.
— MAacCCOBYIO JIOJTF0 XHMHUYECKOTO 3JIEMEHTA 10 (hOpMYJie COSTUHEHNS,
— MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE;
— MAacCy OCHOBHOI'O BEILIECTBA MO U3BECTHOW MaCCOBOU J0JIM PUMECEM;
— 00BEMHYIO J0JII0 KOMIIOHEHTA ra30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00BbEM MIIM MAcCy BEIIECTBA IO KOJWYECTBY BEIECTBA,
00BEMY WM Macce pPeareHTOB, WU MPOAYKTOB PEaKITNH;

® UCNOb306aMb NPUOOPEeMEHHbIE 3HAHUA U YMEHUA 6 HNPAKMUYECKOU

0esimeIbHOCMU U NOBCEOHEGHOUL HCUZHU:

— 1 6e30MacHOTO OOpallleHHs ¢ BEIeCTBaMU U MaTepuajiaMi B MOBCEIHEBHOM
)KU3HU W TPAMOTHOTO OKa3aHHUs IIEPBOM ITOMOIIM IIPH OXKOTraxX KHCIOTaMU U
11eJIOYaMU;
— 17151 OOBSCHEHHSI OTACBHBIX ()aKTOB U MIPUPOIHBIX SBIICHU;

— JI7IS1 KPUTUIECKOM OLIEHKH MH(GOPMAIIMH O BEIIECTBAX, UCIIOIb3YEMbIX B OBITY.

BbINyCKHMK IOJIYYUT BO3MOKHOCTh HAYYUThCH:

XapaKTEepPU30BaTh OCHOBHBIE METOAbl MO3HAHUS XUMUYECKHX OOBEKTOB:
HaOJI0ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOACIIUPOBAHUE.

pas3nuyaTh XUMUYECKHE OOBEKTHI (B CTATHKE):

— XMMHYECKHE 3JIEMEHTHI U IPOCTHIE BEILECTBA;

— METaJJIbl 1 HEMETAJLJIbl U XapaKTepPU30BaTh OTHOCUTEIbHOCTh TPUHAJIEAKHOCTH
TaKUX OOBEKTOB K TOM HJIM MHOU TPYTIIIE;

— OPraHHUYCCKHUEC U HCOPIraHNYCCKHUEC COCAUMHCHUA,
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— TUIPOKCUABl (KHUCIOPOACOJEpKAIIUE KHUCIOThI, OCHOBaHUA, aM(oTepHbIe
TUAPOKCH/IBI);

— OKCHJBI HecojeoOpasylolme U cosieodpasyronme (KUCIOTHbIE, OCHOBHBIE,
amdoTtepHbIe);

— BaJICHTHOCTb U CTETIEHb OKUCIICHHUS;

— CUCTEMATUYECKHUE U TPUBUAIBHBIE TEPMUHBI XUMUYECKO HOMEHKJIATYPBIL;

— 3HAKOBYIO CHCTEMY B XUMUU (3HAKU M (POPMYIIBI, MHACKCHI B KO3(PPHUIIUCHTHI,
CTPYKTYPHBIC ¥ MOJICKYJIIpHBIE (DOPMYJIBI, MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS
peakuuid, TIOJHBIE W  COKpAIICHHbIE  HOHHBIE  YPAaBHEHHUS  pPEaKLH,
TEPMOMOXUMUYECKUE ypaBHEHUs, OO03HAUCHHUSI CTENEHU OKMUCIICHHUS U 3apsja
noHa B GopMysie XUMUUECKOTO COSTUHEHUS);

pas3nuyaTh XUMHUYECKUE OOBEKTHI (B TMHAMUKE):

— (GUBUYECKHE U XUMUYECKUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U JUCCOIUALINH;
— OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U PEAKIIUU OOMEHA;

— CXEMbI U YPABHEHUSI XUMUUYECKUX PEAKIIN;

COOTHOCHTB:

— 3K30TEPMHUYECKUE PEAKIIUU U PEAKIINU TOPEHUS;

— KaTaJIUTHYECKUE U (JEPMEHTATUBHBIC PEAKIINH;

— MeTaJljl, OCHOBHBIM OKCHJ], OCHOBaHHUE, COJIb;

— HEMETAaJJI, KUCIIOTHBIN OKCHU/I, KUCJIOTA, COJIb;

— CTPOCHME aTOMa, BHUJ XMMHUYECKON CBS3U, TUI KPUCTALTUYECKOU PEHIETKU U
(dbuznyecKkre CBONCTBA BEIIECTBA;

— HaXOXJIEHHE DJJIEMEHTOB B TIPHUPOJEC U MPOMBIIUICHHBIC CIOCOOBI HX
MOJTy4YEHUS,;

— HEe0OXOJAMMOCTh XHMMHUYECKOTO TMPOU3BOACTBA U TpeOOBAaHUUA K OXpaHe
OKPYKaroUIEn Cpebl;

— HEO0O0XOJIUMOCTh TIPUMEHEHHUS COBPEMEHHBIX BEIIECTB M MAaTEpUAIOB H

TpeOOBaHHUS K 3I0POBHECOCPEIKESHHUIO;
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BBIJIBUTaTh M AKCIIEPUMEHTAIIBHO MPOBEPATH TMIIOTE3bl 0 XMMUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS U MPUHAMNICIKHOCTH K ONPEACIEHHOMY
KJ1accy (TpyIie) BeliecTB;

IIPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA IMPOSBIATH OKHUCIUTEIbHBIC WIIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUYETOM CTEIICHEH OKUCIICHUS 3JIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB, a4 TAKXKE MPOJYKTOB COOTBETCTBYIOIINX OKHUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUA;

COCTaBIISAITh yPAaBHEHUSI PEAKIMH C y4YaCTUEM THUIUYHBIX OKUCIUTEIECH U
BOCCTAHOBUTEJIEH HA OCHOBE AJIEKTPOHHOTO OajaHca;

ONpPEACsATh BO3MOXKHOCTh NPOTEKAaHUA XMMHUUYECKUX PpEAKIMH Ha OCHOBE
AIEKTPOXUMHUYECKOTO pana HanpsKEHUI METAJLIOB, pana
ANEKTPOOTPULIATEIBHOCTH HEMETAJIOB, TaOJUIbI PAacTBOPUMOCTU M yuéTa
YCJIOBUM UX MIPOBE/ICHUS,

MIPOBOJAMUTH PACUETHI 110 XUMHUYECKUM (DOPMYJIaM U YpaBHEHUSIM:

— JJIs1 BBIBO/IA (POPMYJIBI COCIMHEHUS 110 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— 10 IPUTOTOBJICHUIO PACTBOPA C MCMOJIb30BAaHUEM KPUCTAIIOTHAPATOB;

— TI0 HAaXOXICHHUIO JIOJM BBIXOJA IMPOAYKTAa pEaKIUUd 110 OTHOIICHUIO K
TEOPETUYECKU BO3MOKHOMY;

— ¢ ucnonb3oBaHueM mpaBuia ['eli-Jlroccaka 06 00bEMHBIX OTHOIICHUSX Ta30B;
— C HUCMOJIb30BAaHUEM MOHATUH «KMOJIbY», «KMMOJIbY, «4UCI0 ABOTaIpo»;

— 10 TEPMOXMMHUYECKHUM YPAaBHEHUSIM PEaKIUU;

MIPOBOJAUTH XUMHUYECKHUI IKCIIEPUMEHT C HEYKOCHHUTEIIBHBIM COOJIIOICHHEM TTPaBUII
TEXHUKHU O€30MaCHOCTH:

— I10 YCTAHOBJICHUIO KQYECTBEHHOT'O M KOJMYECTBEHHOTO COCTaBA COCIMHEHNS;
— TIPY BBIMIOJIHEHUH UCCIIEA0BATEIBCKOTO MTPOEKTA;

— B JIOMAITHUX YCIIOBUSIX;

WCIIOJB30BaTh TMPHOOPETEHHBIC KIIOYEBBIC KOMICTCHIMM [IJI1  BBIIOJHCHUS
MIPOCKTOB U y4eOHO-MCCIIEIOBATEIBCKUX 3a/1ad M0 W3YYEHHUIO CBOMCTB, CITIOCOOOB

IIOJIYYCHHS M pacIiO3HAHUS BCIICCTB,
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® ONpeleNsiTh HUCTOYHMKM XHUMHUYECKOW UWHGOpPMAIUU, TMPEACTaBIsATh CIUCOK
MH(OPMAIMOHHBIX PECYpCOB, B TOM YHWCJIE€ U HA MHOCTPAHHOM S3bIKE, TOTOBUTH
UHGOPMAITMOHHBIN MPOIYKT U MPE3EHTOBAThH €T0;

e OOBEKTUBHO OIEHMBATH MH(GOPMAIMIO O BEIIECTBAX M XUMHUYECKUX IpoIlleccax,
KPUTUYECKU OTHOCUTCA K TICEBJIOHAYYHOM HHGPOpMaLUKU, HEA0OPOCOBECTHOM
peKsaMe B CPeICTBaX MaccoBOM MH(OpMAIINH;

e CO3aaBaTb MOJICIIN U CXEMBI IJIs1 PCIINCHUA y‘{C6HI)IX H I1I03HAaBaTCJIBHBIX 3a1a4.



