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IHosicHUTEJIBbHASA 3aIIMCKA

Pabouas mporpamma Kypca XMMHH JUIsi OCHOBHOM HIKOJIBI pa3paboTaHa B
cooTBeTCTBUM ¢ DeiepaibHbIM rOCyJapCTBEHHBIM 00pa30BaTelIbHBIM CTaHIaPTOM
o0miero oopazoBanusi. B Heil Takke yUHUTHIBAIOTCS OCHOBHBIC MJIEU U TOJOKEHUS
[TporpamMmsbl pa3Butus U GOPMHUPOBAHUS YHUBEPCAIBHBIX YUYCOHBIX ACUCTBUM IJIs
OCHOBHOTI'0 00111eTr0 00pa3oBaHUsl.

B cooTBeTcTBUM € 3THUMM JOKYMEHTaMH OOyYarolluecs JOJKHBI OBJIAJETh
npuéMaMu, CBS3aHHBIMH C ONpEJEICHUEM TMOHSATUH: OrpaHUYUBaTh HX,
ONKCHIBATh, XapakTEpPU30BaThb M CpaBHUBaTh. Tak Kak XuUMHUI — Hayka
AKCIIEpUMEHTaJIbHAsA, 00yJaroumecs JOJHKHBI OBJIaIeTh TAKUMHU NTO3HABATEIbHBIMU
y4e€OHBIMU JIEUCTBUSMHU, KaK SKCIIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE, ONUCAHUE,
MOJICJIMPOBAHUE, TUIIOTE3a, BRIBOJ. B mpolnecce n3ydeHus: Kypca y 00y4aromuxcs
IPOJOJDKAIOT  (OPMHUPOBATHCA ~ YMEHHSI  CTaBUTh  BOINPOCHL,  OOBSCHATS,
KJIaCCU(PUIIMPOBATh, CPABHUBATD, OIIPEEISITh HICTOYHUKU MH(POPMALIUK, TIOJTy4aTh
Y aHaJU3UpOBaTh €€, TOTOBUTh MH(MOPMALIMOHHBINA MPOIYKT, MPE3EHTOBATh €r0 U
BeCTH JucKyccuro. Clie1oBaTeabHO, AEATENbHOCTHBINA NOAXO0] B U3YUYEHUN XUMUU
CIIOCOOCTBYIOT JIOCTHMKEHHUIO JIMYHOCTHBIX, MPEAMETHBIX M METalpeaMETHBIX
00pa3oBaTeNIbHbIX PE3YIbTATOB.

B ocHOBY Kypca IOJIOKEHBI CIEAYIOIINE HIeH:

e MaTepuaibHOE €AMHCTBO M B3aUMOCBSI3b O0BEKTOB U SIBICHUN PUPO/IBI;

e BeAylas poJib TEOPETHMYECKUX 3HAHMM  Jyis  OOBSICHEHUS U
IIPOTHO3UPOBAHUS XHMHWYECKUX SIBJICHHHM, OLEHKH HX HPaKTHYECKOU
3HAYUMOCTH;

® B3aUMOCBSI3b KAUYECTBEHHONW W KOJWYECTBEHHOM CTOPOH XMMHMYECKHUX
00BEKTOB MaTEpPUATBLHOTO MHPA;

® pa3BUTHE XMMHUYECKOW HAYKW M MPOU3BOJCTBO XMMHUUYECKHX BEIIECTB U
MaTepHayioB JJi YJIOBJIETBOPEHUS HACYIIHBIX MOTPEOHOCTEN YenoBeka u
00111eCTBa, PEIICHUS TJI00ATBHBIX MPOOJIEM COBPEMEHHOCTH;

® TCHCTHUYCCKAA CBA3b MCKAY BCIICCTBAMMU.
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OTu uaen peanusyloTcs B Kypce XHUMHH OCHOBHOW IIKOJBI MYTEM
JOCTUKEHUS CIEAYIOIUX eJleH:

* Dopmuposanue 'y ydalIUXCs XMUMHUYECKOM KapTHHBI MHpa, Kak
OpPTraHWYECKOM YaCTH €T0 LEIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI.

* Pa3zeumue no3HaBaTEIIbHBIX UHTEPECOB, NHTEUIEKTYAJIIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH yualmxcsi B IMPOLecce M3YyYEHUS MU XUMHUYECKOM HayKu U e&
BKJIaJla B COBPEMEHHBIM HAyYHO-TEXHMUYECKHH mporpecc; (OpMHUpOBaHUE
BAXHEHIINX JIOTUYECKUX OIepaluil MbIIUIEHUS (aHaIu3, CHUHTE3, 00O0OLIeHHE,
KOHKpETH3aIisi, CPaBHEHUE U Jp.) B MPOIECCe MO3HAHUSA CHUCTEMBI Ba)KHEHIITNX
NOHSATUN, 3aKOHOB U TEOPUH O COCTaBE, CTPOCHUU M CBOWCTBAX XMMHMUYECKUX
BEILECTB.

* Bocnumanue yo6e:xx1€HHOCTH B TOM, YTO MIPUMEHEHUE MOTYYCHHBIX 3HAHUH
U YMEHHUI M0 XUMHH SIBJISIETCS OOBEKTHBHONM HEOOXOJMMOCTBIO JUIsl O€30macHOM
paboTHI C BEIIECTBAMU U MaTepUaiaMy B OBITY U HA TIPOU3BOJICTBE.

* IIpoexmuposanue u peanuzayus BBHITYCKHUKAMU OCHOBHOHM IIKOJIBI
JUYHOW 00pa30BaTeIbHOM TPAaeKTOpUU: BBIOOp Mpoduias oOydeHHs] B CTaplien
IIKOJIE WU IPO(ECCHOHATIBHOTO 00pa30BaTEIbHOIO YUPEKICHUS.

* Ognadenue KuYeeoiMU KOMHEMEHYUuAMU: YieOHO-TIO3HABATEIbHBIMH,

I/IH(l)OpMaI_[I/IOHHBIMI/I, HNCHHOCTHO-CMBICJIOBBIMHU, KOMMYHHUKATHBHBIMU.

MeToauveckune 0COOEHHOCTH Kypca

[Ipemyiaraempiil Kypc OTJIIMYAETCA OT APYTMX KYpCOB XMMHH I OCHOBHOM
IIKOJIbI, BKIIOUEHHBIX B DenepanbHblil epedeHb YUeOHUKOB, HATUYUEM BAMKHBIX
MeTOAMYECKUX 0COOCHHOCTEH.

1. Bozmosxcnocmop 6onee pannezo uzyueHus XuMuu 6 OCHOBHOU WIKOe
HOCPeOCmEoMm 66e0eHUs NPONEOeeMUUECK020 Kypca 8 7-0M Kaacce.

Bgenenue 31oro nponeaeBTHYECKOTO Kypca MO3BOJIMT:

® YMEHBIIUTh WHTEHCHBHOCTH IMPOXOXKICHUS Y4YeOHOro Marepuana Kypca

XUMHUHU OCHOBHOM HIKOJIBI IO OTHOIIEHHIO K y4eOHOMY BPEMEHH;



® J100UThCS BO3MOXKHOCTH 00Jiee BHUMATENIbHO M3y4aTh MaTepuas Kypca, Tak
KaK €CTh BpeMs I OTPAOOTKU U KOPPEKITUU 3HAHUMA YUAIIHXCS;

* (popmMHUpOBaATH YCTOMYMBEIN MO3HABATEIHHBIA HHTEPEC K PEIMETY;

e 5(pdeKTUBHO pa3BUBATh HE TOJIBKO TMPEIMETHBIE, HO U MeETalpeIMETHbIC
3HAHUS, YMEHUS U HABBIKH, a TAKKE JTUYHOCTHBIC KAUECTBA YUAIIUXCS;

® UHTETPUPOBATh XUMHUIO B CHUCTEMY €CTECTBEHHO-HAy4YHBIX 3HAHUM IS
dbopMHpOBaHUS XUMHUYECKOM KapTHMHBI MHpPAa Kak COCTaBHOW 4YacTH
€CTECTBEHHO-HAYYHO! KapTUHBI.

2. Cooeporcanue u Memoosvl U3YUEHUA NPEONA2aemozo Kypca Xumuu 0/
OCHOGHOIl WIKOJIbl OMEeYaon CMpPYKMypHO-0eameabHOCMHOMY no0x00y. OHU
pa3paboOTaHbl B COOTBETCTBUU C TEOPHUEH MOITATHOTO (POPMHUPOBAHUST YMCTBEHHBIX
JNEUCTBUM, NPENI0KEHHOU OTedueCcTBEHHbIM rcuxosioroM II. (. 'ambnepunsiM, B
KOTOPOM BBIAEISETCS HECKOJIBKO 3TAMOB.

Oman co30anusi OpueHmuUpo8OUYHOLU OCHOBbI NPeOCmosell 0esimenrbHOCU
(OO/]). Yuamuecs nmoaydaroT UHQOPMAIIKIO O TEIH MPEJCTOSIIEH NeATeIbHOCTH U
e€ mnpeaMeTe, y3HAIOT, KaKk M B KAKOM TMOCIEHOBATEIBHOCTA OHHU JIOJKHBI
BBITIOJIHATh OPUEHTALIMOHHBIE, UCIIOJTHUTEIBCKUE U KOHTPOJIbHBIEC IEUCTBUS.

Bce nunakTudeckue equHULIBI Y4€OHBIX KHUT JJIsl /-9 KJ1acCOB HAUMHAIOTCS C
MOCTAHOBKM 00pa3oBaTeNbHONM MpOOJIeMBbl, KOTOpas pelaercs B Mpolecce
u3ydyeHus naparpada Ha OCHOBE UMEHHO JESITETLHOCTHOTO MOAX0/a.

B 9 knacce npu uzydyeHun xumuu 31eMeHTOB B kadectBe OO/l BbIcTymaer
oOITUH TUTaH XapaKTEPUCTUKN METAJUIOB, HEMETAJIOB U IEPEXOAHBIX JIEMEHTOB.

Oman  gopmuposaHus  MamepuarbHou — OesimelbHOCmu. Y 4Jaluecs
BBITIOTHSIIOT JEUCTBUSL BO BHEHIHEH (opMe, CTAIKMBAsICh C CAMUMU IpeAMETaMU
WM MOJETSIMHM: BBIJETSIOT TOJOKUTEIIBHOE U OTPUIATEIbHOE 3HAYCHUE
KOHKPETHOTO XHUMHMUYECKOTO BEIIeCTBA WM peakiuu B cdepe dYeToBeYeCKOn
JESITETbHOCTH WM B OKPYXKAIOLIEM MHUPE; OMPEACISAIOT XAPAKTEPHbIE MPU3HAKHU
COCTaBa WJIM CBOWCTB BaXXHEUIIMX KJIACCOB HEOPTaHUYECKUX COECAUHCHUMU;

CaMOCTOATCIIbHO XApPAKTCPU3YIOT KOHKPETHBIC XUMHUUCCKUC JJICMCHTLI; IIPOBOJAAT
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7abopaTopHble U MPaKTUYECKHE pPaOOThI; TOTOBAT COOOIIEHUS U MPE3CHTAIUU;
OCYILIECTBISIOT IPOEKTHYIO IE€ATEIBHOCTD IO BHIOPAHHOM TEMaTHKE.

Oman eHnewnel peuu. JIeHCTBHUS ydaluxcs BepOaIM3yIOTCS B YCTHOW WIIH
NUCHPMEHHON pe4H, OHU MPOrOBAPUBAIOTCA M YCBaUBAIOTCS B 0000IMIEHHON (hopme.
Tak, yuammecs 03By4MBAIOT, KaKy0 HH()OPMALINIO HECET XMMHUYECKAsi CHMBOJIMKA!
XUMHYECKHUE 3HAKH, XUMHYECKUE (OPMYJIBI U YpaBHEHHS] XUMHUYECKON pEeakIvu,
cuMBosIMKa llepuoanueckon cucreMsl XUuMUYeCcKux aeMeHToB .M. Menzeneena.

Oman eHympennei peuu. BepOanpHOE OCBOEHHE AEUCTBHS «IIpO CceOs»,
MpPOrOBapWBaHUE oOlepanuii  «mpo cebs», 0O0e3 BHemHeW peun. JlecTBue
peayuMpyeTcsi, HallpuMep, Iocie MPOBEAEHHOIO YYHUTENIEM HMHCTPYKTa)xa Iepen
NPaKTUYECKON WM J1ab0opaTOpHOM pabOTON YYEHUK [OJKEH MPOTOBOPUTH €ro
«mmpo ceOs», OCO3HAaThb €ro, BHYTPEHHE COTJACUThCA C HUM WM BBIICHUTH
HEMOHATHBIE MOMEHTBHI; TO K€ MPOUCXOAUT MPHU PEPIIEKCUH JUUHBIX JOCTHXKEHUN
Y BBIpAOOTKE IJIaHa MOBBIIEHUS UX YpOoBHA. OcoOyI0 BaXXHOCTh 3TOT 3TAIl UTPAET
IIPU BBIIIOJHEHUN YYEHUYECKOIO UCCIEA0BATEIBCKOTO MPOEKTA.

Humepuopusayus deticmeus. J1eicTBH€ CTAHOBUTCSI BHYTPEHHUM IPOLIECCOM,
aKTOM MBICIIM, ACHCTBUEM B yM€. YUEHHK MEpE] BBINOTHEHHUEM XUMHUYECKOTO
HKCIEPUMEHTA WIH pPELIEeHUs pacd€THOM 3aaauu 1o (opMysiaM U YpaBHEHUSIM
MBICJICHHO MPEACTABISIET MOCIEAOBATENIbHOCTh CBOUX ACHCTBUI MO pealn3aluu
BBIPAaOOTAaHHOTO TUTAHA.

3. Teopemuueckue nonodxceHus Kypca XuMuu OCHOBHOU UWIKOIb
PACKpbleaomcea  HaA  OCHO6Ee  WUPOKO20  UCHONb306AHUA  XUMUYECKO20
IKcnepumenma B oOydeHUU (J1aOOPATOPHBIX OIMBITOB M MPAKTHYECKUX PadoT)
oOy4Jaronmxcs, B TOM YHUCJI€ M IPOBOJUMOTO B JOMAIIHUX YCIOBUSAX, & TaKXKe
JEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA, MPOBOAUMOTO YUUTEIIEM.

4. Pazeumue uHPOPMAUUOHHO-KOMMYHUKAMUBHOU KOMHEMEHMHOCMU
odyuarowjuxca: oOpallleHWe K  pa3jIMYHbIM  HCTOYHUKAM  XHMMHUYECKOU

uH(pOpMaIuU, TOATOTOBKAa WH()OPMAIMOHHOTO TPOAYKTAa W €ro Mpe3eHTaIusd,



YMEHHE BECTH JUCKYCCHIO, OTCTAaMBAaTh CBOK) TOYKY 3PEHUSI U KOPPEKTUPOBATH
MO3UIIMIO HA OCHOBE aHAJIN3a apI'yMEHTOB YYACTHUKOB JUCKYCCHH.

5. Memanpeomemmunlii xapaxmep cooepyHcanus y4eOHO20 mamepuana.
peanu3anus CBA3€H ¢ MpeaMeTaMy HE TOJIBKO €CTECTBEHHO-HAYYHOI'O IIUKJIA, HO U
C UCTOPHUEM, JIMTEPATYPOU, MUPOBOHU XYI0KECTBEHHOU KYJIBTYPOM.

6. Ilpakmuko-opuenmupoeannasa 3HAUUMOCHbL O0mMOOpa  yuedOHO20
cooepicanusn: CBS3b HW3Yy4aeMOIo Marepuaia C JKU3HbIO, (OpMHpPOBaHHUE
HKOJIOTUYECKON TPaMOTHOCTH NpH OOpallleHHMH C XUMHUYECKMMHU BEIIECTBAMH,
MaTtepuajliaMi M MpolecCaMH, OTBEYAIOIIUMHU TpeOOBaHUSIM TMPABUI TEXHUKHU
Oe3zomacHocT TIpu  paboTe B XUMHYECKOM KaOuHere (Jlabopartopuu) U
MTOBCEHEBHOM KU3HHU.

7. Jlocmusicenus npeomMemuvlx, MemAnpeoMemuslX u JIUYHOCHHbBIX
pe3ynbmamog NOCPeICTBOM CTPYKTYPUPOBAHUS 33JaHUM MO COOTBETCTBYIOIIMM
pyOpukam:

«IIpoBepbTe CBOM 3HAHUSY;
«IIpumeHnTe cBOU 3HaHUAY;

«Mcnonp3yiTe JOMOIHUTENbHYI0 HHPOPMALIUIO U BBIPA3UTE MHEHHE.

OO01as XapaKTepUCTHKA Kypca XUMHUM OCHOBHOM IIKOJIbI
[Ipennaraemas pabodast mporpamMma Mo XMMHHM PacKpbIBaeT BKJIAJ Y4eOHOTO
npeaMera B JOCTHKEHHUE 11eJied OCHOBHOI'O OOIIEro oOpa3oBaHUsI U OMpeAeisieT
BOKHEHUIIINE COAECPKATEIbHbBIC INHUU MTPEIMETA!
e «Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOCHHS, CBOWCTB,
TOJIyYECHUS U IIPUMEHEHHUS BEIIECTB U MAaTEPUAJIOB;
o «Xumuueckas peakyus» — 3aKOHOMEPHOCTH NPOTCKAHUA U
YIIPABJICHU IPOLIECCAMU IOJIyUYEHU U IIPEBPAILEHUs BEIIECTB;
o «Xumuueckutl 53blK» — OIEPHUPOBAHUE CHUCTEMOM BaKHEHIIHX
XAMUYECKUX MOHATUHU, BIAJCHUE XUMHUYECKOW HOMEHKIIATYPOU W
CHUMBOJIMKOM (XMMUYECKUMU 3HaKaMH, dbopmynamu u

YPaBHEHUSIMU);



o «Xumus u OocusHb» — COOJIIOJECHWE TIPAaBWII XHUMHYECKON
0e30macHOCTH TIPU OOpaIIeHWH C BEMIECTBAMHU, MaTepHalaMH W
XUMHAYECKUMHU TIPOLIECCAMH B TOBCEAHEBHOW JKW3HM M Ha
MPOU3BO/ICTBE.

Kypc opueHTHpoBaH Ha OCBOECHHME OOYUYaIOIIMMKCS OCHOB HEOPTaHMYECKOU
XUMUU U KpaTKO€ 3HAKOMCTBO C HEKOTOPHIMH TMOHSTHUSMU UM OOBEKTaMU
OPraHUYECKON XUMUH.

B copepxkarenbHON MTUHUU «Bewecmeoy pacKpbIBa€TCd YYEHHE O CTPOCHUU
aToOMa M BEIEeCTBa, COCTaBE M KJIACCU(DUKAIINN XUMUIECKUX BEIICCTR.

B coxepxxarenbHOU JIMHUM «Xumuueckas peaxyusy pacKpbIBaeTCs YUYEHUE O
XUMHUYECKUX  Tpoleccax:  Kiaccupukanus  XUMHUYECKHMX  peakiuil U
3aKOHOMEPHOCTSAX MX NPOTEKAHMs; KAYECTBEHHAs M KOJMYECTBEHHAs CTOPOHBI
XUMUYECKUX TPOILECCOB (pacy€Thl MO XUMHUYECKUM (QOpMyJiaM U ypaBHEHUSIM
XUMHYCCKHUX PEaKIIHi).

B copepxarenbHOM JMHUM «Xumuyeckuil A361k» (HOPMUPYIOTCS YMEHUA
y4YalllMXxCcsl Ha3bIBaTh BEIIECTBAa MO (PopMyliaM M COCTaBISTH (OPMYJBI MO HX
Ha3BaHMM, 3aMKUCHIBATh YPABHEHUS PEAKIUNA U XapaKTepU30BaTh UX, PACKPHIBAThH
uH(dOpMAIUIO, KOTOPYIO HECET XUMUUYECKasi CHMBOJIMKA, B TOM YHCJI€ BhIpAKEHHAsS
u B Tabmmunoit gopme (Ilepmoanueckas cucrema xumudeckux snemertos [I. U.
MenneneeBa, TabauIla paCTBOPUMOCTH BEILIECTB B BOJIE); MCIOJBb30BATh CUCTEMY
XUMUYECKUX TIOHSATHUH JJIS OINHCAHUS XHUMHUYECKHX OOBEKTOB (DJIEMEHTOB,
BEILIECTB, MATEPUAJIOB U IIPOIIECCOB).

B conepxarenbHOM NUHUAU «XuMus U JHCU3HBY PACKPBIBAKOTCS JIOTUYECKUE
CBSI3M M@y CBOMCTBAMH, IPUMEHEHUEM, MTOTYUYEHHUEM BEIIECTB B JTAOOPATOPHBIX
YCIOBUSX W Ha TNPOU3BOJACTBE; (OpMUPYETCS KyJbTypa O0€30MacHOro U
HKOJIOTUYECKU TPAMOTHOTO OOpAIICHHS C XUMUYECKUMH 00HEKTAMHU.

B kypce 3HauuTenbHas pPOJb OTBOAUTCS XHUMHUYECKOMY JKCIICPUMEHTY:

MPOBEICHUIO MPAKTHYECKUX pPaboT M 1abOpaTOpPHBIX OMNBITOB, (QUKCAUUUA U
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aHallM3y WX pe3yJbTaToB, COOJIOJCHUIO HOPM W MpaBusl Oe30MacHOi paboOThHl B
XUMHUYECKOM KaOUHeTe (J1abopaTopun).

Peanuzamust mporpamMMbl  Kypca B mporecce OOydeHHs  TMO3BOJHT
00y4aroIuMCcs TOHSTh POJIb U 3HAUEHUE XUMHH CPEAH JAPYTUX HAYK O MPHUPOJE, T.
€. PAcKpBITh BKJIAJ XUMHU B (DOPMHpPOBAHHE IEIOCTHOW E€CTECTBECHHO-HAYYHOU

KapTHUHBI MHUpaA.

MecTo npeamMeTa B y4eOHOM IJIaHE

denepanbHbIN rOCyJapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT
IIPEAYyCMaTPUBAET U3YyYEHUE Kypca XHMHHM B OCHOBHOW IIKOJIE KaK COCTaBHOM
4yacTu npeaMeTHoN o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEMETHDY.

Kypc paccuntan Ha o6sa3amenvnoe usyuenue npeomema B o0bEMe 140
ydeOHBIX dYacoB mo 2 dYaca B Heaemo B 8—9 kmaccax. Kpome »sroro,
peIycMaTpUBAETCsl U3YUeHHE XUMUU ¢ 7 Ki1acca B 00béMe 35 yueOHBIX 4acoB MO
1 yacy B Hepemto.

Ocoboe MecTo B yueOHOM IIJIaHe M 0co0ast posib B U3yUYEHUU XUMHH B Kypce
OTBOJIUTCS nponedegmuke xumuu ¢ [ Kuacce.

[Ipennaraemplii IPONEAEBTUYECKUH KypC HOCHUT PEKOMEHAATEIbHBIN
XapakTep M SBIISETCS aBTOHOMHBIM IO OTHOUICHHIO K 0053aTe€IbHOMY KYypCy
OCHOBHOM MIKOJbI. [ToaTOMY B HEM HEW30€KHBI HEKOTOpPHIE MOBTOPHI y4eOHOTO
coJepKaHus, MOJJAaHHOTO B 00s3aTEILHOM Kypce yxke B Apyrom ¢opmare. OiHako
OHM HE HaAPYIIAOT CUCTEMHOCTHM M IOCJIEIOBATEIBHOCTH Kypca. YUHUTENI0
OCTa€TCs JIUIIb MPUHATh BO BHUMAHHUE ATOT (PakT mpu pa3pabOTKe COOCTBEHHBIX
paboyux Mporpamm.

[Ipensiaraemelii Kypc XOTsI 1 HOCUT OOILEKYJbTYPHBIN XapaKTep U HE CTABUT
3a/1ayy NpoPeCcCUOHAIbHON MOJATOTOBKM O0Y4YalOMIMXCs, TEM HE MEHEE MO3BOJISET

UM OTIPEJICTUTHCS C BEIOOPOM Mpoduisi 00ydeHHsI B CTapIeH MIKOJIE.



10

JInuHOCTHBIE, MeTANIPEAMETHDbIE U MPeAMETHbIE Pe3yJabTaThl

O0CBOEHHS Kypca

[To 3aBepieHNIO Kypca XMMHUU Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHus
BBIITYCKHUKH OCHOBHOM IIKOJIbI JOJIKHBI OBJIAJIETh CIEAYIOLIUMH PE3yIbTaTaMu:

|. Tuunocmmuwie pezynomamor:
1) ocosnanue cBOeW ITHUYECKOW MPUHAUICKHOCTH, 3HAHHE WCTOPUU XUMHH H
BKJIaJ[a POCCUMCKON XMMHUYECKON HAyKH B MUPOBYIO XUMHIO;
2) popmuposarue OTBETCTBEHHOTO OTHOIIECHUS K TIO3HAHUIO XUMUH; TOTOBHOCTH U
CHOCOOHOCTH OOYYAIOIMXCSl K CaMOpPa3BUTHIO M CaMOOOpPa30BaHHIO HAa OCHOBE
U3Y4YECHHbIX (DaKTOB, 3aKOHOB M TEOPUH XHMHM; OCO3HAaHHOIO BbIOOpa U
MOCTPOCHUE UHIUBUIYaTbHON 00pa30BaTeIbHONU TPACKTOPUH;
3) gopmuposanue  UETOCTHOW  ©CTECTBEHHO-HAYYHOH  KApTHHBI  MHpA,
HEOTBHEMIIEMOM YaCThIO KOTOPOU SIBISAETCA XMMHUUYECKasl KapTUHA MUPA;
4) osradeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIUM YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOM MPAKTUKH, B TOM YHUCJIE U XUMUYECKUM;
5) oceoenue conmanbHBIX HOPM, TMPABWII MOBEACHUS, POJiCH U GOPM COIUATEHON
KU3HM B COLUMYyME, INPUPOJE M YaCTHOM JKW3HM HA OCHOBE 3KOJOTMYECKOU
KYJIBTYpbI 1 0€30M1aCHOr0 0OpalieHus ¢ BEUIECTBAMU U MaTepUaIaMH,
6) @opmuposanue KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH CO
CBEPCTHUKAMHM M B3pOCIBIMM B IIpolecce 00pa30oBaTeNIbHOM, OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYrUX  BUJIOB
NEATEIbHOCTH, CBSI3aHHBIX C XUMUEH.

. Memanpeomemmnuwie pezynomamot:
1) onpedenenue neneit coOCTBEHHOTO 00yUYEHHMSI, TOCTAHOBKA U (POPMYITHPOBAHUE
JUIS ceOs HOBBIX 3aJ1ad4;
2) niraHuposanue TYTEH IOCTHIKECHUS KEJIAeMOTro pe3ylibTara OOYYCeHUS XUMHU
KaK TEOPETUYECKOTO, TaK U IKCIIEPUMEHTAIBLHOTO XapakTepa;
3) coomnecenue  CBOMX JCWCTBH C IUIAHUPYEMBIMH  PE3yJIbTaTaMH,

ocyuecmeiienue KOHTPOJIA CBOCH ACATCIIbHOCTU B IIPOLHECCEC OOCTHKCHUA
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pe3ynbTaTa, onpedeiienue CocoO0B ACHUCTBUIN MPHU BHITIOJHEHUH JIA0OPATOPHBIX U
MPAKTUYCCKUX PAOOT B COOTBETCTBUHM C MPAaBUIIAMH TEXHUKHA OC30IIaCHOCTH;
4) onpedenenue UCTOYHUKOB XMMHUCCKON MH(DOpMAIIMH, TIOJyYSHUE W aHAIIN3 €,
co3fanre HHGOPMAITMOHHOTO MTPOIYyKTa U €T0 TIPE3EHTAITNS;
5) ucnonv3zosanue OCHOBHBIX MHTEIUICKTyalIbHBIX OIEpAIlMii: aHAIM3a U CHHTE3a,
CpaBHEHHUS W CHCTeMaTH3aluHd, OOOOIICHWS ¥ KOHKPETH3allUU, BblaGleHUe
IMPUYHHHO-CJICICTBCHHBIX CBSI3CH M NOCMpoeHue JTOTHYECKOTO PACCYXIACHHUS W
YMO3aKIIIOUeHHS (MHIYKTHBHOTO, JCIyKTHUBHOTO M IO aHAJIOTHMH) Ha MaTepHalie
€CTECTBEHHO-HAYYHOTO COJICPIKAHMUS;
6) ymenue co3naBarh, MIPUMEHATH U MPEOOPA30BLIBAT 3HAKU U CHMBOJIBI, MOJICITH
Y CXEMBI JUTsI pelIeHUsT y9eOHbBIX U TTO3HABATEIBHBIX 3a/1a9;
7) opmuposanue M pazsumue SKOJOTHYSCKOTO MBIILICHUS, YMCHHE MPUMEHATH
€ro B T[O3HAaBaTEIbHOM, KOMMYHUKATUBHOM, COLMAIBHOW TIPAKTUKE U
npo¢eCCUOHAIBHOW OPUEHTAIIUH.
8) ecenepuposanue wnACH W ONpEICICHHE CPEACTB, HEOOXOMUMBIX JIIS HX
peanm3anuu.

I11. IIpeomemmnoie pezynomamot.
1) ymenue 0003HAUYATh XMMHUYCCKHE JICMEHTBI, Ha3bIBaTh MX U XapaKTEPHU30BaTh
Ha OCHOBe nojoxeHus B [lepuoanueckoit cucreme . . Menneneena;
2) ¢hopmynuposanue W3yYECHHBIX TOHATHI: BEINECTBO, XMMHYCCKHH 3JICMEHT,
aTOM, MOJIEKYJIa, UOH, KATUOH, aHHUOH, ITPOCTOE U CIO0KHOE BEIIECTBO, XUMUYECKASI
peaKIysi, BUIbl XUMHUYECCKUX PEAKIINH U T. T1.;
3) onpeoderenue mo GopMmyaaM cocTaBa HEOPTaHMYCCKUX M OPraHHYECKHX
BCIIIECTB, BAJCHTHOCTH AaTOMOB XHUMHYECKHX DOJEMEHTOB WM CTENEHU WX
OKHCJICHHUS;
4) nonumanue WHOOPMAIUH, KOTOPYIO HECYT XMMHUYCCKHE 3HAKH, (POPMYJbl H
ypaBHEHUS;
5) ymenue rknaccuguyuposams mpocThie (METALIBI, HEMETAILIbl, OJAropoaHbIC

ra3pl) U CIOXKHBbIE (OMHApHBIE COCNWHEHUS, B TOM YHCJIE M OKCHJBI, a TaKkKe
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TUAPOKCHUIIBI — KHUCJIOTHI, OCHOBaHHWSA, aM(OTEpHBIE TUIPOKCUABI U COJIH)
BEIIECTBA,;

6) ¢opmyruposanue llepuoauveckoro 3aKoHA, O00vBsCHeHUe CTPYKTYphl H
uH(popmaIuu, KoTopyro HecéT [leprogudeckas cucteMa XUMHUYECKUX JJIEMEHTOB
. . MenneneeBa, packpvimue 31a4ueHus [leprnoanyeckoro 3akoHa;

7) ymeHue xapakmepu3zo8ams CTPOCHUE BENIECTBA — BUJIBI XUMUYECKHUX CBS3CH U
THUIIbI KPUCTALTUYECKUX PEIIETOK;

8) onucanue cTpocHHS aTOMOB XHMHYECKHX 3yieMeHTOB Ne 1—20 um No26 u
omobpadiceHue UX ¢ TOMOIIBIO CXEM;

9) cocmasnenue GOpMysT OKCHIOB XUMHUYECKUX IJIEMEHTOB M COOTBETCTBYIOIIUX
UM THIPOKCHIOB,;

10) wuanucanue CTPYKTYPHBIX (GOPMYJI  MOJCKYJISAPHBIX  COCIUHCHHH |
GOpMYJIBHBIX €IMHMUII HOHHBIX COEAMHEHUN 10 BAJICHTHOCTH, CTEICHIM
OKHCJICHUS WJIH 3apsi/ilaM HOHOB;

11) ymenue popmynrupoeamv OCHOBHBIC 3aKOHBI XMMHUU — IMOCTOSIHCTBA COCTaBa
BCIIECTB MOJICKYJIIPHOTO CTPOCHHUS, COXPAaHEHUS MAacChl BEIIECTB, 3aKOH
ABorazapo;

12) ymenue ¢opmyruposams OCHOBHBIC IIOJOKEHUS ATOMHO-MOJIEKYJISIPHOTO
YYCHHS M TEOPUH JIEKTPOJIUTUYECKON JUCCOIMAIIHH;

13) onpeodenenue NpU3HAKOB, YCAOBUN MPOTEKAHHUS U MPEKPAIICHUS XUMUYECKUX
pEeaKUunii;

14)  cocmasnenue  MONCKYJISPHBIX  YPaBHCHUH  XUMHYECKUX  PEAKIIHH,
MOATBEPXKIAIONMMX  OOIIMEe  XMMHUYECKHE CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPTaHWYCCKUX BEIICCTB M OTPAKAIOITUX CBI3U MEXKIY KJIaCCaMH COSTUHEHUH;
15) cocmasnenue ypaBHEHHIA pEaKIUil C y4acTHEM OJJIEKTPOJIHMTOB TaKXKe M B
HOHHOU opme;

16) onpeodenenue 1O XUMHUYECKHUM YpaBHEHHUSAM IPHHAUICKHOCTH pEakIuid K

ONPENEIEHHOMY THUILY WUJIU BULY;
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17) cocmaenenue ypaBHEHHH OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIHA C
TIOMOIIIBIO METOIa SJIEKTPOHHOTO OaaHca;

18) nmpumenenue  TOHATUH  «OKHCICHHE» W  «BOCCTAHOBJICHHE» IS
XapaKTEPUCTHKN XUMHUYECKUX CBOMCTB BEIICCTB;

19) onpeodenenue ¢ TOMOINBIO KAa4eCTBEHHBIX PEAKIUN XJIOpHA-, Cylabdar- u
KapOOHAT-aHMOHBI K KATHOH aMMOHHUS B PaCTBOPE;

20) obwsicnenue BIUSHUS Pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XHMHUYECKHX
peakuuit;

21) ymenue xapakmepuzoéams TIOJIOKCHUE METAUIOB ¥ HEMETAUIOB B
[lepuouueckoit cucTtemMe 3J€MEHTOB, CTPOCHHE WX aTOMOB M KPUCTAJUIOB, OOIIHE
(bU3MYeCKUe 1 XUMUUYECKHIE CBOWCTBA,

22) obvscHeHue MHOTO00pa3usi TMPOCTHIX BEUIECTB SIBJICHUEM aUIOTPOIUHU C
yKa3aHueM e€ MPUUrH;

23) ycmauoseienue PpazNMUUN  THUAPO-, THPO- U DIEKTPOMETAUTYPIHH U
ULTIOCMPpUpO8anue WX TPUMEPAMU TMPOMBIIIIEHHBIX CIOCOOOB  TOJyYECHHS
METAJJIOB;

24) ymenue oasamv oOmyro xapaktepuctuky siaementoB |, I, VIIA rpynm, a
TaKke€ BOJOPOJIA, KHUCIOPOJa, a3oTa, cepwl, docdopa, yriepoma, KpemMHHUS U
0o0pa30BaHHBIX MMM TIPOCTHIX BEIIECTB M BAXHEHIHMX COCAMHEHHUH (CTpOCHHE,
HAaXOXJEHUE B TMPUPOJIe, MOJydeHue, (U3MUECKHEe U XUMHUYECKHE CBOMCTBA,
IpUMEHEHUE);

25) ymenue onucvieams KOPPO3UIO METAIUIOB M CIIOCOOBI 3aIUTHI OT HEE;

26) ymenue npouzso0ums XAMHUYECKHE pacu€Thl C HCIOJIb30BAHHUEM IOHSATHIA
«MaccoBasi OISl BEIIECTBA B CMECH», «KOJMYECTBO BEIIECTBA», «MOJISPHBIM
00BEM» MO (hopMyJiaM U ypaBHEHUSIM PEAKIUH;

27) onucanue CBOWCTB W TPAKTUYECKOTO 3HAYCHHUS H3YyUCHHBIX OPraHMYSCKUX
BEIIICCTB;

28) evinonnenue 0003HAUCHHBIX B MPOrpaMME 3KCIEPUMEHTOB, PACNO3HABAHUE

HCOPIraHNMYCCKUX BCUICCTB 11O COOTBCTCTBYIOIIUM ITPHU3HAKAM,
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29) cobnodenue TipaBUIT  O€30MAacCHON pabOTBI B XHMHYECKOM KaOWHETe

(;tabopaTopun).

Conep:xkanue Kypca

Cojaep:xkanue nponeaeBTHYECKOro Kypca

IIpeamer XMMuUM U METOABI €€ H3yYCHUS

[IpenMer xumuu. 3HaU€HHE XUMUM B KU3HU COBPEMEHHOTO ueioBeka. Temna
u BemecTtBa. CBoiicTBa BeliecTB. [[puMeHeHne BEIIECTB HA OCHOBE UX CBOMCTB.

dusnyeckue SIBJICHUS U XUMUYECKUE peakiuu. BerecTBa, yyacTByromume B
pEeaKIuu: MCXOJIHbIC BEIIECTBA W MPOJAYKTHl peakiuu. [Ipu3Haku XUMUYECKHX
peaKkuuii: U3MEHEHHUE IIBETA, BBINAJICHUE WA PACTBOPEHUE OCAJKA, BBIJICICHUE
rasa, BbIJICJICHUE WJIN MOTJIONIEHHUE TEIUIOTHI U CBETA, MOSABJICHUE 3amaxa.

HaGnronenue u SKCepuMEHT B XWUMHUHU. M3ydeHue IJIaMEHU CBEYH H
cnupToBKU. ['unore3a u BoiBoJ. OdopmiieHrne pe3yabTaToB SKCIIEPUMEHTA.

JlemoHCcTpanum.

e Kotekuus CTEKIIHHON XMMUYECKOU MOCYIBI.
o Komexuus u3aennii U3 aJllOMUHUSA U €r0 CILUIaBOB.

[TosyyeHune yTiieKrciioro raza u €ro B3auMoAEHCTBUE C U3BECTKOBOUM BOJIOM.
B3anmopneiictBue  pacTtBopa  NMINEBOM  COOBI €  YKCYCHOM  KHMCJIOTOM.
B3aumoseiicTBUe pacTBOPOB MEAHOrO KyNOpoca U HAIIATBIPHOTO CIHPTA.
[Tomxuranue mepCTIHON HUTH.

JlaGopaTopHblii onbIT. M3yueHne cTpoeHus IJIaMEeHU CBEYU U CIIUPTOBKHU.
IIpakTueckas padora. 3HaKOMCTBO C JJaDOpaTOpHBIM 000pya0oBanueM. [IpaBuia

TEXHUKU 0€30MacHOCTH Mpu paboTe B KAOWHETE XUMUMU.
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CTpoeHne 1 arperaTHble COCTOSTHUS BelleCTB
Atombl. Monekynsl. bpoyHoBckoe paBuwxenue. Huddysus. OcHoBHbIC
MOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO yueHus. MoHbl. BemecTBa MOJIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHHS.
l'azel. XKuakoctu. TBEpabie BemiecTBa. B3auMHBIE TNEPEXOAbl MEXKIY
arperaTHbIMM COCTOSIHUSIMU BEILECTBA: BO3TOHKA (CyOnuManus) U gecyoiumanus,
KOH/JICHCAIUs U UCTIAPEHHE, KPUCTAJUIN3ALINS U TUIABJICHUE.
JdeMoHCTpanuu.
o Jluddys3us nepmaHranara Kajius B BOJE.
e CoOupanne mpubopa s TOJy4YeHHMs] raza W TpOBEpKa €ro Ha
repMETUYHOCTh. BO3roHKa «CcyXxoro JibJiay, noja i HadTaauHa.
e HaOmionenue 3a OpPOYHOBCKUM JBWIKEHHUEM (JBM)KCHHE YaCTHUI[ TYIIU B
Boze). Auddy3us KOMIOHEHTOB J1€30/J0pPaHTa B BO3/IyXE.
e Jluddy3usa nepmaHraHaTa Kajius B BOJE.

° AI’peFaTHBIC COCTOAHHUA BOABI.

CmecH BelecTB, X COCTAB

Uucrtele BeleCTBA M CMECH. | OMOT€HHBIE W TE€TEPOTCHHBIE CMECH.
["a3000pa3Heble, )KUIKUE U TBEPIBIE CMECH.

Bo3nyx — mnpuponnast razoBas cmech. CocraB Bo3ayxa. OObEMHas H0Js
KOMIIOHEHTa Ta30BOM cMmecu. Pacuérbl ¢ HMCMOJIb30BAHUEM TMOHSTUS «0O0bEMHAs
JI0JIs1 KOMIIOHEHTA CMECH.

[TonsiThe 0 KOHLEHTpaUUW pacTBopa. MaccoBass H0JisI PAacTBOPEHHOTO
BEIIECTBA KAaK OTHOLICHHE MAacChbl PACTBOPEHHOIO BEIIECTBA K Macce pacTBopa.
Pacué€rtel ¢ UCMOIB30BaHUEM MOHATHS «MACCOBAsI 10JIs1 PACTBOPEHHOIO BEIIECTBAY.

[TonsTre 0 TexHUUEeCKOM 00pasiie, 00 OCHOBHOM KOMIIOHEHTE U O IPUMECH.
MaccoBast qosst npumecu. Pacu€Tsl ¢ HCIIOJIB30BAHUEM TOHATHSI «MAacCOBasi 0
[IPUMECEN.

JlemoHcTpanum.
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e PaznuynHbie 00pa3ilsl MpaMopa.

o Komnexkuuss MUHEpaIOB U TOPHBIX OPO/I.

e Komiekius ObITOBBIX, KOHIAUTEPCKUX U MEAUIIUHCKUX CMECEH.

e BuneopparMeHT o oOHApYKEHUI0 00bEMHON JIOJIM KUCIOPO/Ia B BO3IYyXE.
BuneodparmeHnTs! u cnaiiibl: MpaMOpHbIE apTe(aKThI.

e BuaeodparMeHTHI U CIIal/IbI: U3EHS U3 BEIIECTB 0COO0M YNCTOTHI.

o DOddext TunmaIsS 1715 KOJUTOMIHBIX PACTBOPOB M Ta30BBIX B3BECEH.

e (OOpa3ibl MEIUIIMHCKUX W THUIIEBBIX PACTBOPOB C YKa3aHUEM MacCOBOM
JIOJIM KOMIIOHEHTA.

IIpakTnueckas padora.

HpI/IFOTOBHeHI/Ie pacTBOpa € 3aJIJaHHOM MaCCOBOM JI0JIEH paCTBOpéHHOFO BCIICCTBA.

du3znyeckue siBJIeHUsS] B XUMUH
Paznenenue cmeceld Ha OCHOBE pa3nuuuii (U3HUUYECKUX CBOWCTB UX
KOMMNOHEHTOB. OTcTauBanue u aekantanusd. Llentpudyruposanue.
OunbTpoBaHue U QUIbTpaT. YCTaHOBKA sl (UIBTPOBAHUS W TIPaBHIIA
paboTsl ¢ Hell. beiToBBIE GUIBTPHI A1 BObL. AncopOuus. [IpotuBoras.
HuctunnupoBanHass Boja u €€ mnomyuyeHue. lleperonka HedTH.
Pextudukanmonnsie kooHHBL. HedTenpomyKThl.
JlemoHcTpanum.
e PaznieneHue cMecu NOPOIIKOB KeJie3a U Cephl.
e OTCcTanBaHuE U JACKAaHTAMs U3BECTKOBOI'O MOJIOKA UJIM B3BECU MEJA B BOJIE.
e PasneneHue BOJHOM CMECH PACTUTEIBHOIO Macja ¢ MOMOIIBIO JETUTENBHON
BOPOHKH.
o llentpudyrupoBanue (Bumeodparmenr).
o Komekuus ciaioB: ObITOBbIE U MPOMBIIUICHHbIE TPUOOPHI, B KOTOPBIX
PUMEHSIETCS IEHTPUPYTUPOBAHUE.
e VYcraHoBka g QribTpoBaHus U e€ padoTa.

o Kotekius ObITOBBIX (DUITBTPOB.
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e AncopOuus KyKypy3HbIMU NAJIOYKaMH APOB MMAXyUUX BEILECTB.
o Kosekmus noBsa30K U peCIpaTopoB.
e VYcraHOBKa [UIsi TEPErOHKH JKUIAKOCTEH H €€ pabora (ModydyeHue
JUCTUUITMPOBAHHON BOJIBI).
e Buneopparment «PexTudukanronHas KojoHHa HedTenepepadaThIBaOLIero
3aBOJA U cXeMa €€ yCTPOMCTBAY.
o Komnexmus «HedTs u HEPTETPOTYKTHD».
JlabopaTopHBbIii ONIBIT.
dnoTanus cepbl U3 CMECH C PEUHBIM ITECKOM.
IIpakTnyeckue padoThI.
¢ BripamuBanue KpUCTAJIIIOB COJIH.

e QOumncrka HOBapeHHOﬁ COJIN

Cocras BemecTB. XUMH4YeCKHe 3HAKU U (POPMYJIbI

[Tomoxenne »snemeHTOB-HEMeTaLIOB B Ilepuonnueckon cucreme [ .
MenneneeBa. bnaropoansie rassl. AymoTponus Kuciopona. CpaBHEHHE CBOWMCTB
MIPOCTBIX BEILIECTB METAJUIOB U HEMETAJLJIOB.

[IpencraButenu HemetawioB. @ochop U €ro auIOTPONHbIE MOAUDUKAIIUH.
CpaBHeHue cBOMCTB Oenmoro u kpacHoro (ochopoB. O6macTu MX NPUMEHEHUS.
Cepa u oOnactu €€ MpPUMEHEHHs. YTIEpOJl, €ro aUIOTPOIMHbIE MOIUDUKAIIUU
(anima3, rpaduT, QyiiepeHsl), UX CBOMCTBA U NMPUMEHEHUE. A30T, €ro CBOWCTBA U
MIPUMEHEHHUE.

JlemoHcTpanum.
e Kosiekuus MeTaaioB U CILUIaBOB.
e Komnexkuus «HyryH u cTaimby.
o Koekuus u3aenuii U3 allOMUHUS U €ro CIUIaBOB.
e Koutekuus usgenui u3 oyosa.
e KoJekius HEMETAIJIOB — MPOCTHIX BEMIECTB.

o Komeknus « AKTUBUPOBAHHBIN YTOJIb U 00JIACTH €r0 IPUMEHEHUS).
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e Buneopparmentsl u cnaiael  «MeTtanmnel M CIIaBBI B MCTOPUU
YEJI0BEYECTBAY.

e Buneopparmentsl u crnaiapl «XyI0KECTBEHHBIE H3MEIHUs U3 4YyryHa U
CTaJIN».

e BuneopparMeHTsl U ciaiipl «30J0T0 — MaTepHall IOBEJIUPOB U MUPOBBIE
JEHBI .

e Buneodparment «llasaue». Buneodparment wnm cnain «Kucmoponx —
BEILECTBO TOPEHUS U AbIXaHUs». BuaeopparMeHThl U Ci1ailjibl « AJIIOTPONHS
YIIIEPOIAY.

e [lomyuenue Oenoro pocdopa u U3ydeHue ero CBOMCTB.

o Moaenu KpUCTAIUIMYECKUX PEHIETOK ajamasza U rpadura.

e [‘openue cepsl u docdopa.

JlaGopaTopHblie ONbITHI.
e (3HAKOMJICHHE C KOJUICKIIMEH METAJJIOB M CIIJIABOB.

e (O3HaKOMJICHHUE C KOHHGKHHGﬁ HEMCTAJIJIOB.

CioxHble BemecTsa

BaneHTHOCTP Kak CBOWCTBO AaTOMOB OJHOTO XHMHYECKOIO JJIEMEHTa
COCIMHATHCS CO CTPOIO ONPENEIEHHBIM YMCIOM aTOMOB JIPYyrOro XMMHUYECKOTO
DJIEMEHTA. DJEMEHTHI C TOCTOSIHHOM U IEPEMEHHON BaJIEHTHOCTHIO. CTPYKTYpHBIE
dopmynbl. BeiBog (opmynbsl coenMHeHUss TO BajJeHTHOCTH. OrmpeneneHue
BaJEHTHOCTH XHMHUYECKOTO 7yieMeHTa Mo ¢opmyne BemectBa. CocTaBieHue
Ha3BaHW COCIMHEHUHM, COCTOAIIMX U3 [JBYX XHMHYECKUX JJEMEHTOB, IO
BAJICHTHOCTH.

CocraBineHue Ha3BaHUM  OKCHJOB. Okcuapl  MOJNEKYJISIPHOTO H
HEMOJIEKYJIIPHOTO CTpoeHHs. Ponp okcuaoB B npupone. KucnorHele moxau.

[TapHuKOBBIi 2D PEKT.
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[IpencraButenn oxcumoB. Bopna, yrnekucnbii rasz, okcun yriaepoaa(ll)
(yrapuwiii raz), okcuna cepbli(IV) (cepHuctsiii Ta3z), okcunm kpemuusa(lV), ux
CBOMCTBA U IPUMEHEHHE.

Kucnotsl, ux coctaB u knaccuukanusi. KucinoTel opraHuyeckue u
Heopranudeckue. Mupukaropsl. Tabmuna pactBopumoctu. CossiHas W cepHas
KHUCJIOTBI, UX CBOMCTBA U MPUMEHEHUE.

OcHoBaHusl, WX cocTaB U Ha3BaHusA. [wuapokcorpynna. OCHOBaHHS
pacTBopuMbIe (IIENOYN) U HEpacTBOpUMBIE. I3MeHeHNe OKpacKu WHIUKATOPOB B
HIeJI0YHOM cpede. ['Wapokcuiabl HATpusi, KaJiusl M KajbliMsl, MUX CBOWCTBAa U
MIPUMEHEHHUE.

Comn, ux coctaB W Ha3BaHMS. PacTBOpUMOCTH coneid B Boje. XJIOPHUI
HaTpus U KapOOHAT KaJbIUs, UX CBOMCTBA U IPUMEHEHHE.

Knaccudukanus Heoprannueckux BeiecTs. [IpocTbie BelecTBa: METaIIIBI U
HeMeTaiutbl. CII05KHBIE BEMIECTBA: OKCUBI, OCHOBAHUS, KHCIIOTHI, COJIN.
JlemoHcTpanum.

e KoJiekuus OKCUI0B.

e KoJiekuus KUcIoT.

e Koutekuus oOCHOBaHUU.

o Koiuiexuus coei.

e [‘amenue uzBecTu. BO3roHka «Cyxoro apaay.

e lI3MeHeHHe OKpACKA MHIMKATOPOB B NIEJOYHON U KUCIOTHOU Cpeaax.

o [IpaBuio pa3zbaBieHUs] CEPHON KUCIOTHI.

e (OOyriMBaHWE OPraHWYECKUX BEIIECTB W MATEPUAJIOB CEPHOM KHCIIOTOM.

Tabnuia pacTBOPUMOCTHA OCHOBaHHH, KUCJIOT U COJIEH B BOJIE.

JlaGopaTopHbIe ONbITHI.
e [IpomyckaHue BBIIBIXaEMOI0 BO3yXa Yepe3 U3BECTKOBYIO BOJY.
e llccrnenoBanue pacTBOPOB KMCIOT HHAUKATOPAMHU.

e lccnenoBaHue pacTBOPOB IIETOYEH UHANKATOPAMH.



20

Conepxxanue 0053aTeJIbHOTO Kypca

8 kiacc

HavajibHble OHATHS M 3aKOHbI XUMHHU
Tena u BemectBa. CBoMCTBa BEHIECTB. DTAJOHHBIE (PU3UYECKHE CBOWCTBA
BelecTB. Marepualibl 1 MatepuanoBe/ieHne. Poiab XUMHUM B KU3HU COBPEMEHHOTO
obmectBa. OTHOIIEHHE 00IIIECTBA K XUMHH: XeMObUIus U xeMohoous.

Meronapl uzydeHus xumun. Habmomenune. DxcriepuMeHT MoieanpoBaHue.
Mopenu maTepuanbHbIE U 3HAKOBBIE UM CUMBOJIBHBIC.

l'azpl. Kupkoctu. TBEpaple BemiecTBa. B3anMHbIe NEPEXOIbl MEXIY
arperaTHbIMH COCTOSIHHSIMHU BEIIECTBA: BO3TOHKA (CyOnMMalys) u aecyOonumanus,
KOHJICHCAIUs U UCIApEHUE, KPUCTAJUIN3ALIMS U TIJIaBIICHUE.

Odusnyeckne sBICHUSA. YHWCThIE BemeCTBA M CMECU. | OMOTE€HHBIE U
reTeporeHHsle cmecu. Cmecu razoo0pasHble, xkugkue U TBEpABIE. CrocoObl
paszeneHusi CMeceil: MeperoHKa, Wi AUCTUWUISAIUS, OTCTauBaHue, GUiIbTPOBaHHUE,
KpUCTAUTM3allMs WM BbIMapuBaHue. Xpomarorpadus. Ilpumenenuwe s3Tux
CII0CO0OB B JIA0OPATOPHOM MPAKTUKE, HA MIPOU3BOJICTBE U B OBITY.

XUMUYECKHE BJIEMEHTbl. ATOMBI U MOJIEKYJdbl. IIpocThie W CIOXKHBIE
BellleCTBA. AJUIOTPONUS Ha mpuUMepe Kuciopoja. OCHOBHBIE MOJIOKEHUS aTOMHO-
MOJIEKYJsIpHOTO yueHusi. Monsbl. BemiecTBa MOJEKYJISIPHOTO U HEMOJEKYJISPHOTO
CTPOCHHSI.

3HaKu (CUMBOJIBI) XUMUYECKUX dJeMeHTOB. HpopMalius, KOTOpyo HECYT
3HAKU XMMHUYECKUX 3JIEMEHTOB. DTHUMOJIOTMSl HA3BAHUM HEKOTOPBIX XUMHYECKHX
anemMeHToB. [leprnoanueckas Tabiuia xumuueckux snemenToB J[. 1. Menneneena:
KOPOTKONIEPUOAHBIA W JUIMHHOIIEPHOJAHBIM BapuaHThl. lleproasl W TpyIbl.
['maBHas u nmobouyHass nmoArpymnmsl uid A- u b-rpynnsl. OTHOCUTEIbHAS aTOMHAas
Macca.

Xumnueckne ¢opmynsl. Wuaekcsr 1 kodhduimertel. OTHOCHTENIbHAS
MOJIEKyJIsipHass Macca. MaccoBasi J0Ji8 XUMHUUYECKOTO 3JIEMEHTa B COEIUHEHUH.

Nudopmarust, KOTOpyro HECYT XUMUUYECKHE (POPMYJIBI.
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Banentocts. CrpykTypHble (QOpMyJbl. XHUMHUYECKHE JJIEMEHTHI C
MOCTOSIHHOW M TEPEMEHHOM BaJIECHTHOCTHIO. BhIBOI (QopMyInbl coeMHEHHS O
BajieHTHOCTH. Ompe/enieHne BaJICHTHOCTH XUMHUYECKOro 3JieMeHTa 1o ¢opMmylie
BemecTa. CocTaBleHHE HA3BaHUI COEIMHEHM, COCTOSAIIMX U3 IBYX XUMUYECKUX
AJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTB.

Xumuyeckue peakuuu. PeareHtsl W npoxaykTtel peakuuu. [IpusHakm
XUMUAYECKUX peakluuil. YCIoBUA HMX NPOTEKaHWs W MNOpekpaunieHus. Peakiuu
TOpEHHs. DK30TEPMUYECKUE U SHAOTEPMHUUECKHUE PEAKIUU.

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMHUUYECKHE ypaBHeHUs. CocTaBieHne
XMUMHUYECKUX ypaBHeHUH. NH(popMaliys, KOTOPYIO HECET XUMUYECKOE YPABHEHHUE.

Knaccudukanys XMMHYECKUX pEaKLHi MO COCTAaBy M YHUCIY PEareHTOB W
MPOAYKTOB. THUIIBI XMMHYECKMX peakuui. Peakuuu coenuHEHUs, pa3ioKeHUs,
3aMeneHus 1 ooMeHa. KatanusaTopsl U KaTanus.

JlemoHcTpanum.
e KoJuiekuus MaTepuasoB U U3EIINNA U3 HUX.
e Mojenu, ucroab3yeMble Ha YpoKax (PU3MKH, OMOJIOTHH U reorpaduu.
e OOBEMHBIE U MIAPOCTEPKHEBBIE MOEIIN HEKOTOPBIX XUMUYECKUX BEILIECTB.
e Mogenu KpUCTAIINYECKUX PEIIETOK.
e (CobOupanue mpubopa s TMOJyYeHUs Ta3a M TMPOBEpPKa €ro Ha
T€PMETHUYHOCTb.
e Bo3roHka cyxoro JibJa, 10/ia uiau HadTajauHa.
e ArperaTHble COCTOSIHHS BOJIBI.
e Paznenenne OBYX  HECMEIIMBAIOIIMXCSA  KUIAKOCTEHW €  ITOMOILIBIO

JIEIIATENIbHOM BOPOHKHU.

e JlucTUmisTOp U ero padoTa.
e VYcranoBka aig QriibTpoBaHus U e€ padoTa.
e VYcTaHOBKA JJIA BhITapuBaHus u € padora.

o Koekius ObITOBBIX TPUOOPOB JJ1s1 (PUIBTPOBAHUS BO3IyXa.
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e PazneneHue Kpacsiero BeliecTBa ¢iomMacTepa € IMOMOIIbIO OyMakHOM
xpoMarorpadumu.
e Mojenu aloTPONHBIX MOAU(UKAIINIA YTIEpoaa U CEphI.
e [lomyueHue 030Ha.
e [lopTpersl . 4. bepuemnyca u /1. 1. Menneneena.
e KOpOoTKONEepruoAHbII M JJIMHHONEPUOAHBIN BapuaHThl llepunonnueckoit
cucrtemsl /1. . MenaeneeBa
e KOHCTpyMpOBaHHE MIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYII.
e Amnmnapar Kunmna.
e PaznoxxeHue OMXpoMara aMMOHHUSI.
e [‘opeHue cepbl U MAarHUEBOM JICHTHI.
e [loptpersr M. B. JlomonocoBa u A. JI. JIaByasse.
e  OImbIThI, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHUS MaCcChl BELIECTB.
e ['openue pochopa, pacTBopeHHE MPOLYKTAa TOPEHUS B BOJIE U UCCIIEOBAHNE
ITOJIyYEHHOT'O pacTBOPa JJAKMYCOM.
e B3auMopaelcTBHE COJITHON KUCIOTHI C IIAHKOM.
e [lomyuenue ruapokcuna meau(ll) u ero pasznoxeHue Npyu HarpeBaHUU.
JlabopaTopHbIe ONbITHI.
1. O3HakoMIIEHHE C KOJIJIEKIIUEH Tab0paTOPHOI MOCY/IbI.
2. [IpoBepka mpubdopa ajist MOIyYeHHs Ta30B Ha T€PMETUYHOCTb.
3. O3HakoMJIEHHE C MUHEpaJIaMU, 00pa3yIOIUMH TPAHUT.
4. IIpuroToBieHHE TE€TEPOr€HHONW CMECH IOPOIIKOB CEpPhl M IXKejle3a U HX
pa3leiieHue.
5. B3anmogencTBiue pacTBOPOB XJIOPUAOB U MOHUIOB KAJIASI C paCTBOPOM HUTpaTa
cepedpa.
6. [Tonyuenue ruapokcuaa meau(Il) u ero B3aumMoieicTBUE ¢ CEPHON KUCIOTOM.
7. B3anMo1eicTBUE PacTBOPA COMIBI C KUCIOTOM.
8. IIpoBepka 3aKOHa COXpPAHEHUs MAacCChl BEIIECTB HAa MPUMEPE B3aMMOJEHCTBHS

IEJI0YHU U KUCIOTHI.
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9. IlpoBepka 3akOHa COXpAaHEHHS MAcChl BEIIECTB Ha MPUMEPE B3aMMOACHCTBHUS
miénoun u comu xenesa (I11).

10. Pa3znoxkenuwe mnepokcuaa BoAOpoAa € MoMoOuIpl0 okcuaa mapranma (IV).
11.3amMeliieHue xene3omM MeIu B METHOM KyIIOpocCe.

IIpakTuyeckue padoThl.

1. 3nakomcTBO ¢ JabopatopHbiM obOopyaoBanueM. [lpaBuna TEXHUKH
0e30MacHOCTH MpHU padboTe B KaOuHeTe XUMHUHU. HekoTophie BU bl padoT.

2. AHanu3 1noyBsl (aHajor paboTel «OYUCTKA MOBAPEHHOU COIMY).

Ba:xHeililmue npeacTaBuTe/Id HeOPraHm4iecknx BemecTs. KonmyecrBeHHbIe
OTHOIIIEHUS B XUMUM

CocraB Bo3nyxa. [lonsitue 06 00beMHOI J1071€ (¢) KOMIIOHEHTA TPUPOTHOM
ra3oBoii cmecu — Bo3nyxa. Pacuer o0beMa KOMIIOHEHTa Tra30BOI CMECH TI0 €r0
00BEMHOM J1071€ U HA0OOPOT.

Kucnopona. O3on. [lonyuenue kucnopona. Cobupanue u pacrio3HaBaHUE
KUCI0pO1a. XMMHYECKHE CBOMCTBA KACIOPOAA: B3aUMOJECHCTBUE C METAJIJIAMH,
HEMETaJUIaMH U CJIOKHBIMU BemecTBaMmu. [Ipumenenue kucinopoaa. Kpyrosopot
KHCJIOpOJa B IPUPO/IE.

Oxkcuapl. OOpazoBaHre Ha3BaHUI OKCUIOB 10 uX dopmysiam. CocTaBiieHHUE
dbopMys OKCHIOB 1O UX Ha3BaHUAM. [IpecTaBuTE I OKCHIOB: BOJIa U YTIICKUCIBIM
ra3, Herali€Hasi U3BeCTh.

Bonopon B npupone. @uznueckrne U XMMHYECKUE CBOMCTBA BOJOPOA, ET0
MOJyYE€HHE U IPUMEHEHHUE.

Kucnotsl, ux cocras u ux knaccudukanus. Maaukaropsl. Tabnuna
pactBopuMocTu. CoJisiHasi U cepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHUE.

Conu, ux coctaB u Ha3BaHUs. PacTBOpUMOCTH coJiel B BOJIE.

[IpeacraBuTenu coneil: Xxaopua HaTpusi, KapOoHAT HaTpus, pocdar KanbIus.
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[TocTostnHas ABoranpo. KonnyecTBo BemectBa. Mosbs. MossipHas macca.
Kparnbie ennHUIBI H3MEPEHHS KOJTMYECTBA BEMIECTBA — MUJUIMMOJIb U KAJIOMOJIb,
MUJUTUMOJISIPHAS M KAUJIOMOJISIpPHAsi MacChl BEILIECTBA.

PacueTsl ¢ HCNONB30BaHUEM MOHATUN «KOJIMYECTBO BELECTBA», «MOJISIPHAS
Maccay, «IIOCTOSIHHAsA ABOTAIpO».

3akoH ABorajipo. MosipHbIi 00BEM Ta3000pa3HbBIX BEIIECTB.
OTHOCHUTENBHAS TUIOTHOCTh OJHOTO ra3a Mo Jpyromy.

Kparnbie enHUIBI H3MEPEHHS] — MUJUTUMOJISIPHBINA U KHJIOMOJISIPHBIA
00BEMBI Ta3000pa3HBIX BEIIECTB.

PacueTsl ¢ HCIIONB30BaHNEM MTOHATUI «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay», «MOJISIPHBIA 00BEM Ta30B», «IIOCTOSHHAST ABOTaapoy.

PacueTsl ¢ HCroNb30BaHUEM MOHATUN «KOJIMYECTBO BEUIECTBA», «MOJISIPHAS
Maccay, «MOJISIPHBIM 00beM Ia30B», «UUCIO ABOTaapo».

I'unpocdepa. KpyroBopot Bobl B ipupoie. PU3NUECKHE U XUMUYECKHE
CBOMCTBA BOJBI: B3aUMOJICHCTBUE C OKCUIAMH.

OcHoBaHus, UX cOCTaB. PacTBOpUMOCTH OCHOBaHUM B BojE. MI3MeHeHne
OKpacCKy MHAMKATOPOB B IEIOYHOU cpene. [IpencraBurenn menodei:
TUAPOKCUIBI HATPUS, KATUS U KaJIbIUSL.

PactBoputens u pactBopEHHOE BenecTBo. PactBopsl. PacTtBopenue.
I'mppatel. MaccoBas 107151 paCTBOPEHHOIO BelecTBa. PacueTsl, CBsI3aHHBIE C
VCITOJIb30BAHUEM MTOHATHUS «MAacCcoOBasi 10J1s1 paCTBOPEHHOTO BELIECTBA.

JdeMoHcTpanuu.

e OmnpeneneHue coepKaHus KUCIOPOaa B BO3AYXE.
e JlomydeHue KuCIOpOJa pa3iOKEHUEM MEpMAHraHaTa Kajius U IEpOKCHIa

BOAOpPO/IA.

e CoOupaHue METOIOM BBHITECHEHHSI BO3/LyXa U BOJIBI.
e Pacno3HaBaHHE KUCIOPOAA.
e [‘opeHue maruus, >kenesa, yris, cepsl 1 pocdopa B KUCIOPOJIE.

o Kosuiexkusa okcuaoB
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e [lomydenue, cobrpanue U pacrno3HaBaHUE BOAOPOIA.
e [‘opeHue Bomopoaa.
e B3saumojeiictBue Bogoposa ¢ okcuaoM menu (II).
e Kosiekius MUHEpaIbHbIX KACIOT.
o [IpaBuio pa3zbaBieHUs CEpON KUCIOTHI.
e Kosekuus conei.
e Tabnuua pacTBOPUMOCTH OCHOBAHUI, KUCIIOT U COJIEH B BOJIE.
e HekoTopble MeTauIbl, HEMETAJUIBI U COCAMHEHUS KOJMYECTBOM BEILIESCTBA B
1 mob.
e Mojens MOJIIPHOTO 00BeMa ra3000pa3HbIX BEIIECTB.
e Komiekuuss OCHOBaHUM
JlaGopaTopHblie ONbITHI.
12. [loMyTHEHHE U3BECTKOBOW BOJIbI IIPU MPOIYCKAHUU YTIIEKUCIIOTO ra3a.
13. IlosyueHune Bogopoaa B3aUMOJICCTBUEM IMHKA U COJISTHOM KUCIIOTHI.
14. Pacno3HaBaHue KUCJIOT UHIUKATOPaMHU.
15. U3MeHeHne OKpacku HHAUKATOPOB B IIECJIIOYHOU CPEJIE.
16. O3nakomiieHHE C mOpenapaTaMy JOMAIIHE WA IIKOJIbHONW anTeyKh —
pacTBOpaMH TNEPOKCHJIa BOAOPOAA, CIUPTOBOM HACTOMKHM MOJA W HAIIATBIPHOTO
CIupTa.
IIpakTnyeckue padoThl.
3. Ilonydenue, cobupanue 1 pacrno3HaBaHuE KUCIOPOa.
4. Tlomyyenue, coOMpaHue U pacrno3HaBaHUE BOJOPO/IA.

5. [IpuroroBieHue pacTBOPOB COJIEH C UX 3aIaHHON MacCOBOM T0JICH.

OCHOBHbIE KJIACCHI HEOPTAHUYECKUX COeTUHEHUI
O6oOmenne cBeAeHU 00 OKCHIAaX, WX KiIacCH(UKAIMKA, Ha3BaHUAX M

cBoicTBax. CriocoObl TOTyUeHUsI OKCUIOB
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OcHoBanus, ux kinaccuuKkalus, Ha3BaHUA U CBOIcTBa. B3aumoneiicTBue ¢
KHCJIOTAMH, KHCIOTHBIMA OKCHUJAMH M COJISIMU. Pa3iokeHue HEepacTBOPHUMBIX
ocHOBaHM. CIOCOOBI MOTYYEHUST OCHOBAHUM.

Kucnotel, ux knaccudukanus v Ha3zBaHus. OOIHE XUMUYECKHE CBOWCTBA
KUCJIOT. B3auMopnelcTBue KUCIOT € MeTaulaMU. OJIEKTPOXUMUYECKUH Pl
HaIllpsDKEHUM  METAJUIOB. B3aMMOAEHCTBHE KHUCIOT C OKCHJAMH METAaJUIOB.
B3aumoneiicTBUE KHUCIOT € OCHOBAaHUSIMM — PEAKOUsl HEUTpaIM3aluH.
BzaumopeiictBue  kucior ¢ coiqsaMu. [lodyueHue — OECKUCIOPOAHBIX U
KU CJIOPOJICOJICPKAINX KUCIIOT.

Comn, wux wiaccudukanus u cBoiicTBa. BsaumopeiicTBue comeit ¢
MeTaJlJIlaMUi, OCOOCHHOCTH ATUX peakiuii. BzanmoneicTBre coselt ¢ coysimu.

['eneTnueckue psiabl MeTaUla U HeMmeTaUia. ['eHeTuyeckas CBSI3b MEXIY
KJIacCCaMU HEOPTaHUYECKUX BEILIECTB.

JlabopaTopHbIe ONbITHI.
17. B3aumoielicTBUE OKCH/IA KaJIbLUs C BOJIOK.
18. [lomyTHEHNE U3BECTKOBOU BOJBI.
19. Peakunst HeUTpaIM3alnH.
20. IMonmyuenue ruapokcuaa menu (I1) u ero B3anmoielicTBUE ¢ KHUCIOTOM.
21. Paznoxxenue ruapokcuaa meau (I1) mpu HarpeBaHuu.
22. B3anmoaeicTBrUE KUCIOT C METANIAMM.
23. B3anmoaeicTBre KUCIOT C COJISIMH.
24. O3HaKOMJIEHUE C KOJUIEKIIUEN COJICH.
25. Bzaumoneiictue cynbdara meau (I1) ¢ sxenezom.
26. B3anmogeiicTBHE COJIEN C COJISIMU.
27. I'enernueckas CBsI3b HA IPUMEPE COCAUHEHUN MEIH.
IIpakTnueckue padboThl
6. Pelienne skcriepruMeHTaIbHBIX 3a7a4.
Iepuoanueckuii 3akoH u Ilepuoanyeckas cucreMa XMMHYECKHX IJIEMEHTOB

/.. Menje/ieeBa U CTPOEHUE aTOMA
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EcrecTBeHHBIE CceMeENMCTBA XMMHYECKUX JJIEMEHTOB: IIEJIOYHBIE U
HICJIOYHO3EMENbHBIE METaJUIbl, TaJIOreHbl, HHEPTHbIE (OJaropoAHbIC) Tas3bl.
AmdoTtepHOCTh. AMBOTEpHBIE OKCUIBI U TUAPOKCH IBI. KOMIUIEKCHBIE COH.

Otkpertie /1. 1. MenaeneeBsiM [lepuonnyeckoro 3akoHa M CO3JaHUE UM
[leproanyeckol CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

ATomMBI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIC
CBEJICHHSI O CTPOCHHHM aTOMOB. J[OKa3aTeinbCcTBa CJI0KHOCTH CTPOCHHUS aTOMOB.
OmnsiTel Pezepdopaa. [InanerapHas Mozienb CTpOSHHUS aToMa.

CoctaB aTOMHBIX SiJep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHASI AaTOMHAs
Macca. B3auMoOCBs3p MOHATUN «IIPOTOH», «HEUTPOH», «OTHOCUTEIIbHAS ATOMHAas
Maccay.

Mukpomup. OnekTpoHbl. CTpO€HHE DIJIEKTPOHHBIX YPOBHEW aTOMOB
xumMuueckux 31eMeHTOB NoNe 1-20. IloHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM
YPOBHE.

N3oronbl. Pusnyeckuid CMbICH CUMBOJMKHM [lepuoguueckod CHCTEMBL.
CoBpemennas GopmynupoBka Ilepuogudyeckoro 3akoHa. V3MeHeHUsS CBOWMCTB
AJIEMEHTOB B MEPHOJAaX M TpyNmax, Kak (QYHKIUS CTPOCHUS HICKTPOHHBIX
000JI04YEK aTOMOB.

XapakTepuCTUKa dJIEMEHTA-METAZIa M JJIEMEHTa-HEeMeTala [0 HX
nonoxkeHutro B [lepuoamyeckont cucreme xumuueckux onemeHtoB J[. U
Menpeneena.

JlemoHcTpanum.
e Paznuunbie PopMbl TAOIUI TEPUOAUUECKON CUCTEMBI.
e MopnemupoBanne noctpoenus Ilepmogmueckorr  cucremsr . M.

Meunneneesna.

e Mojenn aTOMOB XMMHUYECKUX 3JIEMEHTOB.
e Mojenu aTOMOB 3JIeMEHTOB 1—3-T0 nepruo0B
JlaGopaTopHble ONbITHI.

28. ITonyyenune ampoTepHOTO TMAPOKCUIA U UCCIIEIOBAHUE €TI0 CBOMCTB.
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Xumnyeckasi CBsi3b. OKHCJIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEaKIIUH

HNonnast xumuueckast cBa3b. VOHBI, 00pa3oBaHHbIE aTOMaMH METAJJIOB U
HemeTaysioB. Cxembl 00pa3oBaHUS MOHHOW CBSI3M ISl OWHAPHBIX COEIUHEHUH.
HoHHbIE KpUCTAINIMYECKUE PEIIETKU U (PU3MUECKHE CBOMCTBA BEIIECTB C ITUM
TunoM pemérok. [loustue o GopMynbHON eIUHUIE BEIIECTBA.

KoBanenTtHas xumuueckasi CBsi3b. DJIEKTPOHHBIE U CTPYKTYpPHbIE (POPMYJIBL.
[Tonsitue o BaneHTHOCTU. KOBaneHTHas HemossipHas cBsi3b. CxeMbl 0Opa3oBaHMs
KOBAJICHTHON CBSI3U JUIsl OMHApHBIX COEOUWHEHUH. MOJEKyJIspHbIE M aTOMHBIE
KPUCTAJUIMYECKHUE PEIIETKN, U CBOMCTBA BELIECTB C 3TUM THUIIOM PEMIETOK.

DNeKTpOOTPULATENBHOCTh. P anekTpooTpunarenbHocTd. KoBaseHTHas
noJisipHass XuMmuueckas cBs3b. Jumonb. CxeMbl 00pa3oBaHMs KOBAJIEHTHOMN
HOJIAPHOM CBSI3U JAJI1 OMHAPHBIX COEAMHEHUH. MONEKyJIspHbIE U aTOMHBIE
KpUCTAJUIMYECKHE PEIETKU, U CBOMCTBA BEUIECTB C 3THUM THUIIOM PEIIETOK.

Merammueckass XMMHYECKasl CBSI3b M METAJUINYECKAs] KPUCTAILUINYECKAs
pemérka. CBOMCTBAa BEIIECTB C 3THUM THUIIOM PEMIETOK. Enunas mpupona
XUMHAYECKUX CBA3EH.

Crenenp okucieHus. CpaBHEHUE CTENEHU OKHUCIEHUS M BaJEHTHOCTH.
[IpaBuna pacuéra creneHeil OKUCIeHHs o (popMyJiaM XUMUYECKUX COCTUHEHUN.

OKHCIINTENPHO-BOCCTAHOBUTENbHBIE  peakuuu. OnpenesieHne CTeneHen
OKHCIIEHUS JUIsl 3JIEMEHTOB, 00pa3ylolMX BeIlecTBa pa3HbIX KiaccoB. Peakiuu
MOHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakiuu. OKUCIUTEND U
BOCCTAHOBUTENb, OKHCIEHHWE U BoccTaHoBlieHHe. (CocTaBleHUE YypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI METOJIOM JIEKTPOHHOTO OalaHca.

JlemoHcTpanum.

BuneodparmenTsl u cnaitabl «oHHass XuMUYecKast CBS3bY.

Komneknug BeniecTs ¢ MOHHONM XUMHYECKOU CBS3BIO.

e Mojenu HOHHBIX KPUCTAUTMYECKUX PEUIETOK.

Buneodparments! u ciaiiipl «KoBalleHTHAs XMMUYECKas CBSI3bY.
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o Koutekuus BEECTB MOJIEKYJISIPHOTO U @aTOMHOTO CTPOEHUS.
e Mojenu MOJICKYJISIPHBIX U @aTOMHBIX KPUCTAINIMYECKUX PEIIETOK.
e BuneodpparMeHTsl U cnaipl «MeTamumnyeckas XUMHUUECKast CBA3bY.
o Komnekuus «MeTtajlibl U CILUIaBBD).
e B3saumojelicTBUE IIMHKA C CEPOM, COSTHON KUCIOTOM, XinopuaoMm meau (11).
e [opeHue maraus.
e B3sanmoaelcTBUE XJIOPHOW U CEPOBOAOPOIHOM BOMBI.
JlaGopaTopHbIe ONbITHI.

29. M3rorosiieHNE MOJIENIN, HILTFOCTPUPYIOIIEH CBOMCTBA METAININYECKOU CBS3U

9 k1ace
IHoBTOpeHue u 00001IeHUE CBeIeHUH 110 Kypcy 8-T0 Kiacca
bunapnsie coennnenusi. OKcUapl coIe0Opasyrole U Hecoaeo0pas3yolue.
['unpokcuasl: ocHOBaHUsA, aMdoTepHbie, KUCIOThl. CpeHue, KUCIble, OCHOBHbBIE
COJIH.

OO6oOmeHne cBeeHU O xuMUYeckux peaknusax. Kiaccudukanus
XUMHUUYECKUX PEaKIUi MO0 pa3IM4YHbIM OCHOBAHHUSM: COCTaBy H  YHUCIY
pearupyronmx 1 00pa3yroluxcs BEHIECTB, TEIIOBOMY 3(PdeKTy, HampaBIeHUIO,
U3MEHEHHUIO CTEMEeHEW OKHCICHUS DJIEMEHTOB, OOpa3yIolUX pearupyromme
BEILECTBA, (ha3e, NCIOIB30BAHUIO KaTAIM3aTopa.

[TonsiTHE O CKOPOCTM XUMHUYECKOW peakiuu. PakToppl, BIMUSAIOLIME Ha
CKOPOCTh XMMHUYECKMX pEaklHil: NpHUpoJa pearupyromux BeIIeCTB, HUX
KOHIIGHTpAaIusi,  TeMmIepaTypa,  IUIOMAAb  CONPUKOCHOBEHMS,  HaJU4Yue
karanusaropa. Karamnus.

JlemoHcTpanum.
e O3HaKOMJIEHHE C KOJUIEKIHUSIMU METAJIJIOB U HEMETAILIIOB.
e O3HaKOMIJICHHE C KOJUIEKIIUSIMU OKCHJIOB, KUCJIOT U COJIEH.
e 3aBHUCHMOCTh CKOPOCTH XMMHUYECKON PEAKIHUH OT MPUPOJbl pearupyrommx

BCIICCTB.
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e 3aBUCUMOCTb CKOPOCTM XHMHYECKOW pEakuuh OT KOHLEHTpalUuu
pearupyromux BeIecTB.
e 3aBUCUMOCTb  CKOPOCTM  XHMMHYECKOW  peakuuu  OT  IUIOLIaau
CONPUKOCHOBEHHSI PEArUPYIOIINX BEIIECTB ((KUISLIUI CIION).
e 3aBHCUMOCTh CKOPOCTM XMMHMYECKOM pPEaKUUu OT TeMIIEpaTypbl
pearupyromux BEIIEeCTB.
JlaGopaTopHbIe ONbITHI.
1. BzaumoneiicTBre aMMuaka 1 XJIOPOBOJAOPOA.
2. Peakuus HEUTpAIU3aLUY.
3. Habmronenue tenoBoro 3¢ ¢ekra peakiui HeuTpain3aluy.
4. BaumopencTBre cepHoil KUcIoThl ¢ okcuaom meau (11).
5. Pa3noxenue nepokcuaa BOJOpoaa ¢ MOMOIIbIO KaTajiaszbl KapTodeis
6. 3aBUCUMOCTBb CKOPOCTH XMMHUYECKOM PEAKIMU OT IIPUPOBI PEArUPYIOIIUX
BEILECTB Ha IPUMEPE B3aUMOJEICTBUS PACTBOPOB TUOCYJIb(aTa HATPUs U
xJjiopuaa 6apusi, THOCYJIb(aTa HATPUS U COJISTHOM KUCIIOTHI.
7. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKOMN peaKkIuu OT MPUPObl METAJIIOB MPHU UX
B3aMMOJICCTBUH C COJITHON KHUCIOTOH.
8. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOW PEAKIIMU OT IPUPOABI KHCIOT IpU
B3aMMOJICCTBUH UX C JKEIJIE30M.
9. 3aBHCUMOCTH CKOPOCTU XUMHUUYECKOIN PEaKLIUK OT TEMIEPATYPHI.
10.3aBHCUMOCTH CKOPOCTH XMMUYECKOW pEaKIMU OT KOHLIEHTPALINH.
11. 3aBHCUMOCTB CKOPOCTH XMMUYECKOW PEAKIIUHU OT IUIOIIAN COTPUKOCHOBEHUS
pearupyromux BeIecTB.

12. 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU OT KaTajau3aTopa.

XUMHUYeCKHE PEaKIUU B PACTBOPAX JIEKTPOJIUTOB
[TonsatTe 00 DIEKTPONMTUYECKONW  JUCCOIMALMM. DJICKTPOJUTHI U

HCOJICKTPOJINTHI. MexaHuzm I[I/ICCOHI/IaLII/Iﬁ QJICKTPOJIHUTOB C Ppa3In4YHbBIM
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XxapakTepoM cBs3u. CTEneHb AIEKTPOIUTHYECKON nucconuanuu. CuibHbBIE U
ci1a0ble AJIEKTPOTHUTHI.

OCHOBHBIE  MOJOXEHHUS TEOPHUHM  DBJIEKTPOJUTUYECKONM JIHCCOLUALUU.
Knaccudukanys noHOB W WX cBoWcTBAa. KHCIOTHI, OCHOBaHWS W COJNM Kak
ANEKTPOIUTHL. VX KIaccuduKkaius u TUCcCoIraus.

OO0mue XMMUYECKUE CBOWCTBA KHUCIOT: U3MEHEHUE OKPACKH MHAUKATOPOB,
B3aMMOJICHCTBUE C METAJUIAMH, OKCHJIAMH U TUAPOKCUIAMH METAJUIOB U COJISIMHU.
MouekyisipHble WU HMOHHBIE (TOJHBIE U COKpAIIEHHBIC) ypaBHEHUS PEaKIUU.
XUMHUYECKUM CMBICII COKPAIIEHHBIX YPABHEHUMU. Y CIIOBHS NMPOTEKAHUSA pPEAKLUUN
MEK]y JJIEKTPOJIUTAMHU 10 KOHIIA. Psi1 aKTHBHOCTH METAJITIOB.

OOmue XMMHYECKHE CBOMCTBA INMENOYCH: B3aUMOACHCTBHE C KHCIOTaAMHU,
OKCUJaMHU HEMETAJJIOB, coyisiMU. OOLIMe XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHUI: B3aMMOJICVICTBHUE C KUCTIOTaMU, Pa30KEHUE MTPU HArPEBAHUH.

OOmue XUMHUYECKHME CBOMCTBAa CpPEIHHMX COJIEH: B3aMMOJICUCTBUE C
KHCJIOTaMHU, IIEJI0YaMH, COJISIMA U MeTaJlaMU. B3auMoAeiicTBHE KUCIIBIX COJIEH CO
HIET0YaMH.

['unponus, kak 0OMEHHOE B3aMMOJIEUCTBHE COJIe ¢ BOAOW. [ 'uaponus conu
CHJIBHOTO OCHOBAaHHUA M ciaboil KuciaoTel. ['maponus comu ciaboro oCHOBaHUS U
cunbHOM KucnoThl. [lkama pH.

CBoiicTBa KHUCJOT, OCHOBAaHWM, OKCHUJIOB W COJE€Hd B  CBET€ TEOpPUU
ANEKTPOJIUTUYECKOM  JUCCOLMAUMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKunii.

JlemoHcTpanum.
e lcnplTaHKWE BEUIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTD
e 3aBUCUMOCTb 3JEKTPONPOBOAHOCTH YKCYCHOM KUCIOTBI OT KOHLEHTPALUH.
e JIBMIKEHHE OKPAIIEHHBIX HOHOB B 3JICKTPUYECKOM I10JIE
e OrnpeneneHue xapakrepa cpeapl B pacCTBOpax COJEH.
JlaGopaTopHble ONbITHI.

13. Jluccounanus cnadpIxX 3JEKTPOIUTOB HA IPUMEPE YKCYCHOW KHCIIOTHI.



32

14. 3MeHeHne OKpacKu UHANKATOPOB B KUCJIOTHOMU CpEJIE.
15.Peakunst HEUTpanu3auy pacTBOPA MIETOUYH PA3TUIYHBIMU KHCIOTAMH.
16. [Tonyuenue runpokcuna meau(ll) u ero B3aumMoielicTBUE ¢ pa3IuyHbIMU
KUCJIOTaMH.
17. B3aumoieiicTBHE CUIIbHBIX KUCIIOT ¢ okcuioM Meau(1l).
18-20. B3aumopeiicTBie KUCIOT C METaJlIaMu.
21. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
22. [lony4denue CTyIHSI KPEMHUEBON KHUCIIOTHI.
23. KauecTBeHHas peakius Ha XJIOPH/I- WK CyTb(haT-HOHBI
24. I3meHeHue OKpacKu MHIUKATOPOB B IIEJIOUYHOU Cpeie.
25. B3auMo1eCcTBUE MIETOUEHN C YTIIEKUCIIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHUS.
27. lonyyenue ruapokcuaa menu(Il) u ero pasznoxxenue.
28. BzanmoseiicTBre KapOOHATOB C KUCTOTaMHU.
29. Ilonmyuenue ruapokcuaa xemnesa(lll).
30. BzaumoseiicTBue xejne3za ¢ pactBopoM cyibbara meau(ll)
IIpakTyeckue padoThbl
1. CBolicTBa KHUCIOT, OCHOBAaHUM, OKCHJIOB U COJIEH B CBETE TEOPUHU
ANEKTPOJIUTUIECKON JTUCCOIUAIIMHI U OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii
HemeTausibl 1 MX coeIMHEHUS

CrpoeHne aTOMOB HEMETAUIOB W WX IMoJoxkeHue B llepumonnueckon
cucreme. Psn snexkrpoorpuiiatenbHOCTH. KpucTamiueckue pemeéTki HeMETalIoB
— TMpPOCTBIX BEHIECTB. AIIOTponHs M €€ NpuYMHbL. PU3NYECKHE CBOWMCTBA
HeMmeTauioB. OOIMe XUMHUYECKHE CBOMCTBA HEMETAJUIOB: OKHUCIUTEIbHBIE U
BOCCTAHOBUTEJbHBIE.

["anorensl, cTpoeHUE WX aTOMOB M MOJEKyJd. PU3MUECKUE U XUMUUYECKHUE

CBOMCTBA TaJIOTCHOB. ?)aI(OHOMepHOCTI/I U3MCHCHUSI CBOMCTB TaJlOTCHOB B
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3aBUCUMOCTH OT HuX mojoxeHuss B Ilepuonnueckoin cucreme. HaxoxneHue
raJIOTEHOB B MPUPOJE U UX MOJyYeHUE. 3HAUCHUE U TPUMEHEHHE TAJIOT€HOB.

["asloreHoBOOPOABI M  COOTBETCTBYIOIIME MM KHUCJIOTHI: IIJIaBUKOBas,
coJisiHast, OpOMOBOMOPOJHAs, HOJOBomOponHas. [amorenuapl. KadecTBeHHBIC
peakuud Ha TrajloreHuA-UOHbl. [IpruMeHEeHHne COeNMHEHWUN TaJOreHOB U HX
OMOJIOTUYECKast pOJIb.

O6mas xapakrepuctuka siaemeHToB VI A — rpynmel. Cepa B nipupoje u e
noJiydeHue. AJUIOTPOIHbIE MOIU(MUKAIIMU Cepbl U HMX CBOMCTBA. XHUMHYECKUE
CBOMCTBA CEPBI U €€ PUMEHEHUE.

CepoBOJIOPOJI:  CTPOCHHE  MOJICKYJIbI, (PU3MUECKHEe M  XHMHYECKHE,
nosyyeHue u 3HadeHue. CepoBonopoaHas kuciiota. CynbQuabl U WX 3HAYEHUE.
JlroMuHODOPBL.

Oxcup cepri(IV), cepnucras kuciota, cyiabdurel. KauecTBeHHas peaxius
Ha CYJIb(UT-UOH.

Oxcun cepol(VI), cepnas «kucnora, cynbdarel. Kpucramioruaparsl.
KauecTBeHHas peakius Ha CyJb(aT-uoH.

CepHas KuCl0Ta — CUJIBHBIN 351eKTpoauT. CBOMCTBA pa30aBICHHON CEPHOM
KHCJIOTBI, KAK TUIIMYHOW KHUCJIOTBI: B3aUMOJEHCTBHE C METAJUIAMH, OCHOBHBIMHU U
aMm(OTEpHBIMA OKCHUJAMH, OCHOBAaHUAMH U aM(OTEPHBIMU THIPOKCUIAMH,
consimu. KauecTBeHHast peakius Ha Cylb(aT-uoH.

OO6mast xapakTepucTuka 3JIeMeHTOB VA Tpynmbl. A30T, CTpOEHUE aTomMa U
MoOJieKysibl. DU3NUEeCKrEe U XMMHUUYECKHE CBOWCTBA U MPUMEHEHUE a30Ta. A30T B
IPUPOJIE U €r0 OMOJIOTUYECKAs POJIb.

AMMHAK, CTpPOEHHE MOJIEKYJbl U (pU3nyeckue cBoiicTBa. AMMUayHas BOJa,
HAIIATBIPHBIM CIIMPT, THUApPAT aMMHuaka. JIOHOPHO-aKUENTOPHBIM MEXAHU3M
oOpa3oBaHMsI KaTHOHa aMMOHMsI. BoccTaHoBurenbHble cBoWcTBa ammuaka. Coiu
aMMOHUS U UX NpuMeHeHne. KauecTBeHHas peakiysi Ha KAaTHOH aMMOHHSL.

Oxcuapl a3ota: HecosieoOpasyrole U KUCIOTHBIE. A30THCTasl KUCIOTa U

HUTPUTBL. A30THasI KHCIIOTA, €€ MOJIyYEHUE U cBoiicTBa. HUTpaThI.
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docdop, crpoenne atoma u amiotpornus. Dochumel. Dochun. Oxcun
dbochopa(V) u oprodochopnas kuciora. Pocharel. DochopHbIe yI0OpEHUSI.
NBacexkTnnasl.

Ob6mas xapakTepucTuka 3meMeHToB [V A- rpynmnbl: 0COOEHHOCTH CTPOSHUS
aTOMOB, MPOCTBIX BEUIECTB U COEAUMHEHUW B 3aBUCHUMOCTH OT ITOJOKECHHS
aneMeHToB B Ilepuoanueckoil cucreme. Yriepon. AIIOTPONHbIE MOAU(PUKAIIUU:
anma3z, rpadput. AMOp(HBINA yrIepo] U ero copra: caxka, akTUBUPOBAHHBIN yIoJb.
AncopOuusa. Xumudeckue cBoicTBa yriepoaa. Kokcoxumuieckoe mpou3BOACTBO
u ero npoaykuus. Kapoumsl.

Oxcun yraepoma(ll): cTtpoenne MoJIeKyJibl, MOJTYyYEHHE U €ro CBOMCTBA.
Oxkcupn yraepona(IV): crpoeHue MONEKysIbl, IMOJIYYEHHME U €ro CBOWCTBA.
VYronbHas kuciora. Coau yroiabHOW KHUCIOTHI: KapOOHAThl U THUAPOKAPOOHATHI.
TexHuueckas U MUIIEBAs COMA.

Heopranuyeckue u opraHuueckue BEIIECTBA. YTJIEBOAOPOAbl. XUMUYECKOE
CTPOCHHE OPTraHWYECKUX BEUIECTB, KaK MOPSAJOK COCIUHEHHS] aTOMOB B MOJIEKYJIE
10 BaJICHTHOCTH.

Mertan, 3TaH, KaK NpeaeibHbIE YIJIEBOJAOPOAbl. DTUJIEH U alleTUJIEH, Kak
HelpeaeabHble  (HEHACHIIEHHBIE) YIIIEeBOAOpOAbl. ['OpeHHe yrieBoaopoJIoB.
KauecTBeHHbBIC peaKIuu Ha HENpeeIbHbIE COSTMHEHUS.

OTUTIOBBIM CIIUPT, €ro TOJyYeHHe, MpUMEHEHHE U (U3HOJOTUYECKOE
nevicteue. TpexatomHbld cnupT TimnepuH. KauectBeHHas peakuust Ha
MHOT'0aTOMHBIE CIIUPTHI. YKCYyCHasl — MPEACTaBUTEIb Kilacca KapOOHOBBIX KUCIIOT.

Kpemnuii, ctpoenne ero aroma u cBouMcTBa. KpemMHuili B mpupoe.
Cuwnnnast 1 cuitad. Oxeun kpemausi(IV). KpeMuueBas kuciora u €€ coiu.

[IpomsBoncTBo  crexkna W neMeHra.  [Ipogyknust — CHUIMKaTHOU
IIPOMBINIJICHHOCTH:  ONTHYECKOE BOJOKHO, Kepamuka, (apdop, dasHc.

OnTuyeckoe BOJIOKHO.
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Hemeramnbl B mpupose. @pakinuoHHasi NEPEroHKa KUJIKOTO BO3AyXa, Kak
Croco0 MOoJy4YeHusl KUCIopoja, a3ora, aproHa. [lomydenue docdopa, kpemHus,
XJIOpa, HoJa. DNEKTPOJIU3 PaCTBOPOB.

[Tonydenune cepHON KHUCIOTHI: CBHIPhE, XMMHU3M, TEXHOJIOTMYECKAs CXeMa,
METOJI KHUIIAILIEro CJIOSl, MPUHIUIBI TeMI00OMEHa, MPOTUBOTOKA W LUPKYJISAIUU.
Oneywm. [Tpon3BocTBO aMMuaKka: ChIpbE, XUMHU3M, TEXHOJIOTUYECKAsl CXEMa.

JdeMoHCcTpanuu

e Komiekius HeMeTalJIoB.
e Mozaenn  KpUCTAUIMUYECKUX  PEIIETOK  HEMETAIOB:  aTOMHBIE U

MOJIEKYJISIPHBIE.

e (30HATOp W MPUHIIUIBI €70 PAOOTHI.
e ['OpeHHEe HEMETa/NIOB — MPOCTHIX BEIIECTB: cephl, docdopa, APEBECHOTO

YIJISL.

e (OOpa3iibl TAJIOT€HOB — MPOCTHIX BEIECTB.

e BizanMojelcTBHE TAJIOT€HOB C METaJUIaMHU.

e BriTecHeHHE XJ0pa OpOMOM WIIH HOJA U3 PACTBOPOB UX COJIEH

e KoJuekuus NTpupoIHbIX COETUHEHUN XJIOpa.

e BzanmojelcTBuE CEPhI C METAJIJIAMMU.

e [‘opeHue cepbl B KUCIOPOAE

o Komnekuus cyiabGUIHbIX Y.

e KauecTBeHHas peakiys Ha CyJIbPua-uoH

e (OOeciBeYBaHNE OKPAIIICHHBIX TKAHEH U [IBETOB CEPHUCTHIM Ta30M.

e B3auMogelcTBrEe KOHLIEHTPUPOBAHHOM CEPHOU KHUCIIOTHI C MEBIO.

e (OOyrivBaHWe OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEpHOM
KHUCJIOTOM.

e Jlnarpamma «CocrtaB BO3yXxa»

e Buneodpparments! u crnaiinsl «[Itnusn 6a3zapbny

e [lomydenue, cobupanue U pacrio3HaBaHUE aMMHAKa

e PaznoxxeHue OuxpomaTa aMMOHHUS
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B3aumoencTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO

['openne uépHoro nmopoxa

PaznoxeHune HUTpara Kajusi 1 TOPEHUE TPEBECHOTO YIrOJIbKa B HEM
OO6pa3iel MPUPOIHBIX coearnHeHUH docdopa.

['openue docdopa Ha BO3yXe U B KUCIOPO/IE.

[Tomyuenue 6enoro ¢ocdopa U UCMIBITAHUE €r0 CBOMCTB

Komneknus «O06pa3isl NPUPOIHBIX COSAMHEHHUH YTIIIepoaa»

[Toptper H. JI. 3emunckoro. IloriomeHne akTUBUPOBAHHBIM YIJIEM
PacTBOPEHHBIX BEILIECTB WM ra30B.

Y CTpOUCTBO ITPOTUBOrasa

Mojenu MoJIeKys METaHa, dTaHa, STUICHA U alleTUJICHA.

B3aumopeiictBue 3TuieH ¢ OpOMHONM BOJAOW M PACTBOPOM IMEpMAaHraHaTa
KaJIHSL.

OO01re XuMUYECKHE CBOMCTBA KUCIIOT HA TPUMEPE YKCYCHOM KUCIOTHI
KauecTBeHHas peakiyisi HA MHOTOATOMHbBIE CIIUPTHI

Komnekuus «O0pa3ibl IPUPOIHBIX COETUHEHUN KPEMHHUS)

Koutekuus crekna, KepaMHUKHU, LIEMEHTA U U3ACIUN U3 HUX

Komnnekuust mpoayKuuu CUIIMKaTHON MTPOMBIIIIEHHOCTH

Bunecodparments! u ciaiiapl «IIpou3BoICTBO CTEKIA U IIEMECHTA)
Komnexuus «IIpupoasbie coeTUHEHNSI HEMETAIIOBY

BuneodparmenTsl u cnaiinbl « DpakiiMOHHAs EPETOHKA KUJIKOTO BO3IyXa»
Buneopparmentst u crnaigael «llosyyeHue Bomoponaa, Kuciaopoja U
raJIOT€HOB JIEKTPOJIUTUUECKUM CIIOCOOOM))

Mopenu anmnapartoB sl IPOU3BOACTBA CEPHOM KUCIIOTHI.

Moenb KUISIIIETO CI0A.

Moenb KOJIOHHBI CHHTE3a aMMHaKa.

BuneodparmenTs u cnaitasl «I[pon3BoicTBO CepHOM KUCTOTH)

Bunecodparments! u cmaiiapl «I[Ipon3BoicTBO aMMuaKay
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e Komnekuus «CpIpb€ Al HOMYYEHUS CEPHOM KUCIOTBI
JlabopaTopHbIe ONBITHI
31. Pacno3HaBanue rajioreHuI-uoHOB
32. KauecTBeHHbIE peakiluu Ha CyIb(aT-nOHBI
33. KauecTBeHHas peakuys Ha KATHOH aMMOHUS
34. X¥MHYECKHUE CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOIUTA
35. KauectBenHnble peakiuu Ha Gochar-uon
36. IlosryueHue U CBOMCTBA YTOJIbHOW KUCIOTHI
37. KauecTBeHHas peakuus Ha KapOOHAT-UOH
38. IIponyckaHue yriekuciIoro ra3a 4epe3 pacTBOp CHIIMKAaTa HaTpus
IIpakTnueckue padoThl
2. V3y4eHune CBOMCTB COMSTHON KHUCIIOTHI
3. 3ydyeHue cBOMCTB CEpHON KUCIOTHI
4. ITonyuyeHne aMMHaKa U U3y4€HHE €r0 CBOWCTB
5. [lomyuyeHue yriekucsiaoro ra3a U U3y4yeHue ero CBOMCTB

MeTtayiabl 1 UX coequHeHusn (16 4)

[Tonoxenne meramioB B llepuoandeckon cucreme XUMUYECKUX 3iaeMeHTOoB [[. U.
MeHnpneneeBa, CTpoeHME HX AaTOMOB M KpUCTAIOB. Meramumueckas CBs3b U
MEeTAJJINYeCKasi KpUCTaJUIMdecKas pemérka. Pu3ndeckue CBOMCTBA METAJIIOB:
AJIEKTPO- U TEIUIONPOBOJHOCTh, OTPAXKAIOIIASL CIOCOOHOCTh, MJIACTUYHOCTb.
CruiaBbl YE€pPHBIE U LIBETHBIE.
Mertamnel Kak BOCCTAHOBUTENW. OJEKTPOXUMHUYECKUH DSl HANPSHKEHUU.
B3anmonencTBue METauIOB C HEMETaUIaMHM, OKCUJAMH, KHUCIOTAMH, COJISIMHU.
AJIFOMUHOTEPMHUSI.
Okcuapl W TUAPOKCUIBI IIEIOYHBIX METAJUIOB, WX IIOJIyYEHHE, CBOWCTBA,
IpUMEHEHUE. BaxkHEeWIIe COJIM IIEJIOYHBIX METAJUIOB, UX 3HAYEHUE B JKUBOU U

HEKMBOW MPUPOJE U B KU3HU YEIIOBEKA.
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OKcuabl U TUAPOKCUIBI IIEIIOYHO3EMENIbHBIX METAIIIOB, UX MOJyYEHUE, CBOMCTBA
U IpUMeHeHne. BaxHeiime coyn mENoYHO-3€MENbHBIX METAIOB, X 3HAUYCHUE B
IPUPOJIE U KU3HU YesoBeka. KapOoHAThI M THAPOKAPOOHATHI KATBITHSI.
JKécTtkocTh BOnBI: BpeMeHHas W mocTosiHHasA. CriocoObl yCTpaHEHUsS BPEMEHHOMU
#k&EcTkocTH. CrocoObl yCTpaHEHHS TTOCTOSIHHOM KECTKOCTU. MOHUTHL.
CoenvHeHUs AIOMUHUS B Tpupojie. XUMHUYECKUE CBOICTBA aJTIOMHHUSI.
OcoOEHHOCTH OKCHJA M THAPOKCUIA ATIOMUHUS KaK aM(pOTEPHBIX COEIUHEHUH.
Baxxneiime conu amroMuHuS (XJI0pH, Cyiabdar).
OcoOenHoctu cTpoeHusi atoma >kenesza. JKemezo B mpupoje. Baxneitmme pys
xenes3a. [lomyuenue uyryna u cranu. Oxcuasl U ruapokcunst sxenesa(ll) u (III).
Comu xene3za(Il) u (II). OOHapykeHHEe MOHOB KAaTHOHOB Keje€3a B PacTBOpE.
3HaYeHUE COEMHEHNN JKele3a.
Koppo3us xumudeckas 1 3JIeKTpPOXUMHUYECKas. 3alluTa METAJIJIOB OT KOPPO3UH.
Mertamibl B npupoje: B CBOOOJHOM BHJE€ W B BUAE coenuHeHuid. [lonstue o
METAJLTYpTHUH. UépHass © 1[BETHas METaJULyprusl. [Tupomeramnyprus,
TUAPOMETAIITYPrus, 3ieKTpoMeTauryprus. JloMmenneiii mnpouecc. IlepepaboTka
YyTyHa B CTaJIb. JJIEKTPOJIN3 PACILIIABOB.
JleMmoHcTpanuu

e BzaumojeicTBuE HATPHsI, JIUTHUS U KAJIbIKS C BOJIOM.

e ['openue HaTpusi, MarHus U ’KeJjie3a B KUCIOPOLE.

e Bcnbllka TEPMUTHON CMECH.

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

e BizaumMmojeiicTBHE aJIOMUHMS C KUCJIOTaMU, IIIeJI0YaMH U BOJIOM.

e BzaummopeicTBue xkene3a U MEIU C XJIOPOM.

e B3aumozenicTBre MEIHU ¢ KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTOM M a30THOM

KHCJIOTOM (pa30aBIICHHOW W KOHIICHTPUPOBAHHOM ).
e Okpacka IJIaMEHU COCTMHEHUSIMH IIEJIOYHBIX METAJIIOB
e Okpacka IJIaMeH! COeIMHEHUSAMHU IETOYHO3EMEIbHBIX METAILIIOB

e ['amreHue U3BECTH BOJOMU.
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e [lomyyeHue KECTKOM BOJABI B3aUMOJEUCTBUEM YIIIEKUCIIOIO C M3BECTKOBOM
BOJIOM.
e VcTpaHEeHHE BPEMEHHOH KECTKOCTH KUTITYCHUEM U TOOABKOU COJIBI.
e YcTpaHeHHE MOCTOSHHON KECTKOCTH T00ABKOM COJIBI.
e VOHUTHI U IPUHIUIT UX ACHCTBUS (BUICO(pPAarMeHT).
e KoJekuus NpupoIHbIX COCTUHEHUN aTIOMUHUS.
e BuneodpparmenTs! u cnaipl «OKCUI ATIOMUHUS U €70 MOAU(PUKALIANY.
e JlomydyeHne amM@pOTEpHOr0 THAPOKCUIA ATIOMUHUSA WU HCCIEAOBAaHUE €ro
CBOMCTB
o Komnekuus «XuMHYECKUE UCTOYHUKHU TOKa»
e Pe3ynbTaThl IMTEIBHOTO YKCIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAIBHBIX
U3JICJIMN B 3aBUCUMOCTH OT yCJIIOBUH IIPOLIECCOB
e Boccranosnenue menu u3 okcuaa meau(1l) Bogoponom
e BuneodpparmenTsl u cnaiiasl «IIpor3BoaCcTBO UyTryHa U CTAI»
e BuneopparMeHTsl u crnaiipl «3nenus u3 4yryHa u cTaim»
e BuaeopparmeHTsl U ciaiibl «[I[pou3BOACTBO AIFOMUHUS
JlaGopaTopHblie ONbITHI
39. B3aumoneiictBue xene3a ¢ pacTBopoM cyiibdara meau(Il)
40. [Tomy4yeHne U3BECTKOBOM BOJIBI U OTIBITHI C HEM
41. TTomyuenue ruapokcunos xkenesa(ll) u (111)
42.KauyecTBEHHBIE pEAKIINY HA KATUOHBI JKeJle3a
IIpakTnueckue padoThl
6. [lomyueHue kecTKOi BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS
7. Pemmenue skciepruMEHTAIIbHBIX 3aJ1a4 110 TeMe «MeTauibhy
XuMHA M OKpPYKAKOLIAA cpela
Crpoenne 3emnu: sSApO, MaHTHsA, 3€MHasg KOpa, HMX XUMHUYECKUH COCTaB.
Jlutocdepa n e€ xumudeckuid coctaB. Munepansl. Pynbl. OcagouHbie OPOIBI.
[Tone3nsie ckonaembie. XUMUYECKUN cOCTaB rugpochepbl. XMMUYECKUNA COCTaB

aTMoc(ephl.
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VcTOYHMKY XUMHUYECKOTO 3arps3HEHUs OKpyXKaromiedl cpenbl. [ moOanbHbIE
HKOJIOTHYECKUE TMPOOJIEMbl YEIOBEUECTBA: MAPHUKOBBIA A(D(PEKT, KUCIOTHBIE
JIOKIM, 030HOBBIE ABIPBI. MeXAyHapOJHOE COTPYIHHUYECTBO B 00JIACTH OXpaHbI
OKpY>Karolen Cpeibl OT XUMUUYECKOTO 3arpsi3sHEHU. «3eIEHast XUMUSD.
MapkupoBKa yMakKOBOYHBIX MATE€pPUAJIOB, AJIEKTPOHUKU M OBITOBOM TEXHUKH,
MPOIYKTOB MUTAHUS, ITUKETOK IO YXOIy 32 OJICKIOM.
JdeMoHCTpauu

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

e KoJekuuss MUHEPAJIOB U TOPHBIX OPOJ

e Komekuus «Pyibl MeTamioB»

e Buneopparmentsl u crainpl «l'7mo0anbHbIE SKOJOTHYECKHE MPOOJIEMBI

YEJI0BEYECTBA»

e BuaeopparMeHThI U CJIali]Ibl O CTENEHU YKOJIOTHYECKOM YUCTOTHI TOBapa
JlabopaTopHbIe ONbITHI
43. N3y4yeHue rpaHuTa
44, V3yueHne MapKUPOBOK  pA3JIUYHBIX  BUJOB  NPOMBIILJIEHHBIX U
IIPOJIOBOJIbCTBEHHBIX TOBAPOB

O06001meHne 3HAHNH M0 XMMHUH 32 KyPC OCHOBHOM mKoJibl. IloaroroBka k

OCHOBHOMY rocy1apCTBEHHOMY 3K3aMeHY

CrpoeHue aTtomMa B COOTBETCTBUU C IOJIOKEHHEM XHMHYECKOTO JJIEMEHTa B
ITepponnueckoit cucreme. CTpoeHHME BeIIECTBA: XUMHUYECKass CBSI3b W
KPUCTAJUIMYECKHE PEHIETKUA. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTaMHU
MPOCTHIX BEIIECTB (METANIOB, HEMETAJIOB, OJATOPOJIHBIX Ta30B) OT MOJIOKEHUS
anemeHTOB B llepuogmueckoil cucreme. TUMONOrUsST HEOPraHUYECKUX BEUIECTB,
JIeJIEHUE X Ha Kiaccel U rpynnsl. [IpencraBureny.
[Ipu3zHakn wW yClHOBHUS NPOTEKaHUs XUMHUUYECKHX peakuud. Tunosorus
XUMHUUYECKUX peaKkIuid MO pa3IMuyHbIM OCHOBaHUAM. Peaknuu MOHHOTO OOMEHa.

OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKI .
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XHUMHUYECKUE CBOMCTBA IPOCTHIX BEIIECTB. XapPaKTEPHbIE XMMHUYECKHE CBOMCTBA
COJIC00PA3YIOIINUX OKCHJIOB, TMAPOKCUIOB (OCHOBAHUM, KUCIOT U aM(pOTEPHBIX

TUJPOKCHUIOB), COJICH.



IIpumepHoe TeMaTH4YeCcKOe IVIAHMPOBaHKe Kypca 7 Kiiacca

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

NeNe Tema ypoka Conep:xxanue ypoka XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH
YPOK o0yuaromuxcs (Ha ypoBHe y4eOHBIX JeiCTBHIA)
(1)
n/n
1—4 IIpeamer xumMum U MeTOABI €€ n3yueHus (4 1)
1 [Ipeamer xumun 3HaueHUE XMMUU B KU3HU COBPEMEHHOTO 4esoBeKa. | O0viAcHAmMb TUANEKTUKY B3aUMOOTHOIICHUH 4YeoBeKa
Tena u BemiectBa. CBoiicTBa BeulecTB. [IpuMeHeHNE | U IPUPOBL, ULTIOCMPUPOBAMb €€ TTPUMEPAMU.
BEILECTB Ha OCHOBE UX CBOMCTB. Xapaxmepuzoseams IPeIMET XUMHHU.
JdemoHcTpaumu. Komneknus CTEKJISIHHOM | Pasznuuams Tena v BEUEeCTBa.
XuMu4eckor mnocyabl. Komnexkuuss wusnenuid w3 | Xapakmepuzoeams ~ CBOWCTBA  BEHIECTB  KaK  HX
AITIOMUHMS M €TO CIJIaBOB WHJUBUTyJIbHBIC TPU3HAKHU.
Yemanasnueams ~ NpUYMHHO-CIIEICTBEHHBIE  CBSI3U
MEXIy CBOHCTBaMH BEIIECTB M 0O0JacTIMH UX
MIPUMEHEHUS.
Onucvieamb  CBOWCTBA HEKOTOPHIX  BEHIECTB IO
OIIPEENEHHOMY ILIAHY
2 SABnenus, dusndeckue SBICHUS HW XUMHUYECKHE PEAKIUU.

MMPOUCXOAAIINEC C

BemecTtBa, ydacTBylImHe B PEAKIMUA: HCXOJHBIE

Paznuuams  duszndeckue W XUMHUYECKHE SIBJICHUS,

HCXOJHBIC BEHIECCTBA U IPOJAYKTBI pCaKI[HH.
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BCIICCTBAMU

BEIIECTBA M  INPOAYKTHl peakuuu. IIpusHaku

XUMHUYCCKUX peaKuHﬁ: U3MCHCHHC OBCTAa,

BbIMQ/ICHUE WJIM PACTBOPEHHE OCaJKa, BBIICICHUE
ras3a, BblJIeJICHUE WIH MOTJIOIIEHNE TEIJIOThl U CBETa,
MOSIBJICHUE 3araxa.

Jemoncrpaumuu. [lonydeHue yrieKucioro rasa M
W3BECTKOBOM

€ro B3aUMOJEHCTBHUE C BOJOM.

B3auMopeiicTBue pacTBopa MMIINEBOM COABI  C

YKCYCHOM KHCIIOTOW. B3ammopnelicTtBue pacTBOpOB

MCIHOTO Kymnmopoca HW  HaIaTbIPpHOI'O CIIMpTa.

ITomxuranue mepCcTIHON HUTH

Yemanasnusames B3auMOCBSA3HU MCKAY XUMHUYCCKUMU

SIBIICHUSIMU u MIPU3HAKAMHU, KOTOpbIE ux
COIPOBOKIAIOT.
ObvsacHams OpU3HAKKM  XUMHUYECKUX  peakuui

pa3IN4YusMH B CBOMCTBAX PEarcHTOB U IMPOAYKTOB

HaOmronenue u
IKCIIEPUMECHT B

XUMHHN

W3y4eHue miaMeHu CBeYu U CIMPTOBKU. ['unoresa n
BbIBOJI. OopMiieHHE Pe3yIbTaTOB SKCIIEPUMEHTA.
JlabopaTopHble  ONBITHI.

N3yuenne crpoeHus

IJIaMCHH CBCYU U CIIUPTOBKHU

Xapaxmepuszosams ~ OCHOBHBIE  METOIBl  HM3YYEHHS
€CTECTBO3HAHUS: HAOIIIO/ICHHE, YKCIICPUMEHT.
Ilpeonazames  criocoObl  (QPUKCUPOBAHUS PE3YJIbTATOB
IKCTIEPUMEHTA.

Habniooams 3a TOpEeHUEM CBEYHM U U3yuamsb CTPOEHUE
IUTaMEHH.

Dopmynuposams paBUIa ONTHMAIBHOTO HaTPEBAHMUS C
UCIIOJIb30BaHUEM TIITAMEHH.

Cobnrooams TIpaBHIa TEXHUKM OE30MACHOCTH TpHU

paboTe ¢ HarpeBaTeIbHBIMU IpUOOpaMu
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4 [TpakTudeckas pabora | 3HAKOMCTBO ¢ 1a00PATOPHBIM 00OPYIOBAaHHEM. Pabomams ¢ nabopaTopHbIM 00OpPYIOBaHHEM H
Nel [IpaBuwna TexHUKM O€30MACHOCTH MpU padoTe B | HATPEBATEIBHBIMU TPUOOpaMU B  COOTBETCTBUHU C
KaOMHETe XUMHH NpaBUIAMU TEXHUKHU 0€301TaCHOCTH.
Habnrwoams 3a cBoOWCTBAMHM BEIIECTB M SBICHHUSIMH,
POUCXOISIINMH C BEIIECTBAMH.
Onucvlieams XAMUYECKUH HSKCHEPUMEHT C IOMOIIBIO
pycckoro (poIHOTO0) s3bIKa U SI3bIKA XUMHHU.
0Ob606wamsb pe3ynbTaThl HAOMOIEHUN B opMe BBIBOJA
Ha OCHOBE MPOBEIEHHOTO SKCIIEPUMEHTA
5—6 CTpoeHue BelecTB U UX arperaTHbie COCTOSTHUA (2 1)
5) CrtpoeHue BelecTB ATOMBI 1 MOJIEKYJIBI. ObvscHAmMb, 9TO TAKOE aTOMBI, MOJIEKYJIbI, HOHBI.

JHuddys3usa. bpoyHOBCKOe ABMKEHUE.

OCHOBHBIE  TOJIOKEHUSI  ATOMHO-MOJIEKYJISIPHOTO
yueHus. MoHsl.

BemectBa MOJEKYJISIpHOTO M HEMOJEKYJSPHOTO
CTPOCHHSI.

HMemouncrpanuu. J(uddys3us nepmanraHata Kaaus B
BOJIE.
JlaGopaTtopHbie ONBITHI. Hab6monenue 3a
OpOYHOBCKHMM JBHKEHUEM (IBHKEHUE YACTHUIL TYIIH

B Boze). Auddy3us KOMIOHEHTOB [A€30J0paHTa B

Apeymenmuposamso peaIbHOCTh CyIIIECTBOBaHUS

MOJIEKYJ sIBIEHUSAMH Ju(Py3un u OpOyHOBCKOTO

JIBUKEHUSI.

Dopmynuposams ~ OCHOBHBIE  TIOJIOKEHUSI  aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Pasznuuamo BELIECTBA MOJIEKYJISIPHOTO u

HEMOJICKYJISIPHOT'O CTPOCHUA
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Bo3ayxe. Juddysus caxapa B Boze

ArperaTHble

COCTOsIHHS BCIIIECTB

l'azpl. Kuakoctu. TBEpaple BemiecTBa. B3auMubie

NepexoJbl  MEXIy arperaTHbIMH  COCTOSIHUSMH
BEIIIECTBA: BO3TOHKA (CyOimMManus) u 1ecyOommmartus,
KOHJICHCAIUS W WCIApPCHHE, KPUCTALTU3AlUs |
IUIaBJICHUE.
HMemoncrpanuu.  Cobupanue  mpubopa s
MOJIYYCHHUS Ta3a U MPOBEPKa €ro Ha repPMETHYHOCTb.
Bosronka cyxoro JipJa, noja uian HaTaiuHa.
JlaGopaTopHble ONBITBI. ATpEraTHbIC COCTOSHHS

BOJBI.

Pasznuuams Tpu arperaTHBIX COCTOSIHUS BEIIECTBA.
Yemanaenueams B3aMMOCBSI3M MEXKIy HUMH Ha OCHOBE
B3aMIMHBIX [TEPEXO/IOB.

Hnnrocmpuposams 3T IepeX0/ibl IPUMEPAMHU.
Habnrwoams XUMHYECKUH DKCIIEPUMEHT U Oelambv

BBIBOJIBI HA OCHOBE HAOIIOAEHUNA

11

CMecH BelecTB, HX COCTaB (5 4)

YucTtele BemecTBa M

CMECH

YucTele BelecTBa M CMECH. [ OMOTeHHBIE H

rereporeHHsle cmecu. [‘a3o00pa3Hble, XUAKUE H
TBEPJBIE CMECH.
JleMoHCTpaLun.

Paznuunpie 00pasisl  Mpamopa.

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

Paznuuams auctelie BCIICCTBA U CMCCH, TOMOT'CHHBLIC 1

FETCPOrCHHLIC CMECH; ra3006pa3Hme, KUIKHUE H

TBEPABIE CMECH.
Hnnrocmpuposams cMeceit

Pa3INIHBIC THUIIBI

npUMepaMu

T"a30BEIE cMecHu

Bosnyx — mnpuponnas raszoBas cmech. CocraB
Bo3ayxa. OOBEMHas JOMsI KOMIIOHEHTa Ta30BOM.

Pacuérel ¢ uCIONB30BAaHUEM IMOHATUSA «OOBEMHAS

ObvsicHAmMb, 4TO BO3JIyX — MPUPOIHAS Ta30Basi CMECH.

Xapakmepuzoéams OOBEMHYIO OO KOMIIOHEHTA

ra30BOM CMECH U Ha 3TOW OCHOBE — COCTaB BO3/yXa.
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J0JI1 KOMIIOHCHTA CMCCH»

Ilposooums pacy€Tbl C UCHOJIB30BAHUEM TMOHATHS

«00BéMHAs J0JIs1 KOMIIOHCHTa CMECCH)»

9 MaccoBas noist | PactBopsl, pacTBOpuTENs U paCTBOPEHHOE BELECTBO. | Xapakmepuzoeams PAaCTBOPEHHE M PacTBOPBI, Kak
PacTBOPEHHOTO IlonsTue 0 KOHIIGHTPAllM  pPacTBOPEHHOTO | (hU3UYECKOE SIBICHUE.
BEIIIECTBA BEILIECTBA. Pa3znuuams pacTBOpUTENh U paCTBOPEHHOE BEILIECTBO.
MaccoBast 10711 pacCTBOPEHHOI'O BEIIECTBA U pacueTsl | Xapakmepu3zoeams MacCOBYIO JIOJIIO PAaCTBOPEHHOIO
C MCII0JIb30BaHUEM 3TOTO MOHSTHUS. BEIIECTBA.
JemoHncTpanuu. BuneopparmenT no obHapyxeHuto | [Iposooums pacdy€Tbl € UCIOJIB30BAHUEM IOHATHUSA
00BEMHON JJOJIM KUCIIOPOAA B BO3/lyXe «MaccoBasi 1015l pACTBOPEHHOT'O BEILIECTBAY.
10 | Ilpaktuueckas pabota | [IpuroroBnenue pacTBopa ¢ 3aJaHHOW MaccoBoil | Pabomams ¢ 1a0OpaTOpHBIM  00OpYyIOBaHHEM U
Ne2 JI0JIEN paCTBOPEHHOTO BEILIECTBA U3MEPUTENIbHBIMA ~ NIPUOOpaMH B COOTBETCTBHM  C
MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
IIposooumsv pacu€Tel C HCIOJI30BAHUEM IOHSITHS
«MaccoBast 10JIs1 PACTBOPEHHOTO BEILIECTBA.
Habniwooams 3a cBOWCTBaMHM BEIIECTB M SBICHHUSIMH,
MIPOUCXOSAIIMMHU C BEIIECTBAMHU.
Onucvléamb XUMUYECKHA HKCIIEPUMEHT C IOMOIIBIO
pYCCKOro (poHOTO) SI3bIKA U S3bIKA XUMHHU.
O606wamsb pe3ynbTaThl HaOMIOAEHUH B (opMe BBIBOJA
Ha OCHOBE MPOBEAEHHOI0 IKCIIEPUMEHTA
11 Maccosas nons | [lonsiTue o TexHuueckoM oOpasue, 00 OCHOBHOM | Yemanaeénueéams ~ aHajlOTHM — MEXKIY  MOHATUSAMHU
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npuMecen

KOMIIOHEHTE U O IpuMecu. MaccoBas 1011 IPUMECH.
Pacu€Tpl ¢ HCHOJNIB30BAHMEM MOHATUA «MAaCCOBAsI
JI0JISL IPUMECE.

JdemMoHcTpaumu.

Buneodparmentsr U claiabl MpPaMOPHBIX
apredaktoB. BuneodparmeHTsl U ciaiabl u3aeauit
U3 BeleCTB 0c000i uncToThl. Konekius ObITOBBIX,
KOHIUTEPCKUX M MEIUIMHCKUX cMmeceil. OOpasisl
MEIUIMHCKUX U IHUIIEBBIX PAaCTBOPOB C YKa3aHUEM
MaccoBOW 07K KoMIioHeHTa. Ddext Tunmans ans

KOJUIOUZAHBIX PaCTBOPOB U I'a30BbIX B3BeCeH

«MaccoBasi  JI0JI1  pacTBOPEEHHOIO  BEUIECTBA» U
«MaccoBasi J10J1s1 IpuUMecein».

IIposooums  pacdy€Tbl C  HCIOJB30BAHUEM 3TOTO
MOHSTHSL.

Hnniocmpuposams ~ CTE€NIEHb  YUCTOTHl  BEILLIECTB

IpUMepamHu.

12— dusuyeckne siBjieHust B Xumun (3 1)
14
12 | Hekortopsle cnocoObl | Paznenenne cMeceit Ha oOcHOBe pasznuuuil B | Xapakmepuszoéamsb CIOCOOBI pa3ielieHus cMmeced Ha

pa3aeneHus cMecen

buznuecKknx cBOIcTBax 170.¢ KOMITOHEHTOB.
OrcrauBanue. Jlexantanus. llenTpudyruposanue.
QunpTpoBaHHEe W (QUIbTpAT. YCTaHOBKa IS
¢mibTpoBaHMs U MpaBuia paboThl ¢ Hel. beiToBBIE
bunbTpel It BoAbl.  AacopOuusa. VYcTpoilcTBO
IIPOTHUBOra3a.

I[eMOHCTpaI[I/II/I. Paznenenne cmecu IMOPOIIKOB

OCHOBE pa3nuuuii B (U3MUECKHX CBOMCTBaX MX
KOMITOHCHTOB.

Pasznuuams oTcTauBanue, 1eKaHTAIMIO, 1COPOLIHIO,
¢bubTpOBaHMe, IEHTPUPYTUPOBAHUE.

IIpusoOoums npUMepbl HCIOIB30BAHUS ATUX CIIOCOOOB
paszeneHus cmecel B ObITy U Ha IPOU3BOJCTBE.

Habnwooams XuMUYECKUI SKCIEPUMEHT U Oelanb
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Keneza u  cepbl. OTcrauBaHue W JIEKaHTAIUs
M3BECTKOBOI'O MOJIOKA WJIM B3BECH MeEJla B BOJE.
Pa3znenenuie BOOHON cMecH pacTUTEIHLHOrO Macjia ¢
MOMOIIbIO JeNUTENbHON BOPOHKH.
Hentpudyruposanue (Buneodparment). Komrekmus

CJIaliZIoB OBITOBBIX M MPOMBIIIJICHHBIX TPUOOPOB, B

KOTOPBIX HPUMEHSETCS HEeHTpU(yTHPOBaHHE.
VYcraHoBka ans  QuiabTpoBaHMs W e€  padboTa.
Komnekiust  OBITOBBIX  (PUIBTPOB. AncopOrust

KYKYpPY3HBIMH MAJIOYKaMHU [ApOB IIaXy4YUX BEILECTB.
Konnekuus noBs30k U pecnupaTopoB.
JlabopaTopHbIe ONBITHI.

CDJ'IOTaIII/Iﬂ CEPbI U3 CMECU C PCUHBIM ITECKOM

BBIBOJIBI HA OCHOBE HAOIIOAECHUNA

13

Juctunnamus,

MeperoHka

NI

JuctrmimmnpoBanHass Bojga HW - €€ IOJY4YCHHE.

[Teperonka Hedtu. HedrenpoaykTsl.
JleMOHCTpaL M.

VYcraHoBKa 711 IEPETOHKHU JKUJIKOCTEH U e€ paboTa
JTUCTHIUTAPOBAHHOMN

(moy4yenue BOJIbI).

Buneopparment  «PexTuduKanMoHHAas ~— KOJOHHA

HedTenepepabaThIBAIONIETO 3aBOAa M cxeMa eé
Konnexmus

YCTpPOMCTBAY. «Hedtb u

Xapaxmepuzoeams NEPETOHKY, WIN AUCTUIUIALINIO.

Ycemanasnueams B3aMOCBSI3M MEXKAY ATHM CIIOCOOOM

pa3sacICHUA cMecelt U ero MMPAKTUYCCKUM 3HAYCHHUEM
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HEPTETIPOYKTHI»

[IpakTnueckast pabora

Ne3

BBIpaH_II/IBaHI/IC KpUCTAJIJIOB COJIN

Koncmpyuposamov ~ nipubop Uil BBIpAIlIMBAHUS
KPHUCTAJLJIOB.

CaMoCTOsATENBHO 1POBOOUMb IKCIIEPUMEHT.
Habnooams 3a CBOHMCTBAMH BCIICCTB M SIBJICHHSIMH,
HPOUCXOISIIMMHU C BEIIIECTBAMH.

Onucvleams XUMUYECKUA DKCIIEPUMEHT C ITOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO WJIM POJHOTO) SI3bIKA M SI3bIKA
XUMUH.

0Ob60Owamsb pe3ysbTaThl HAOMIOICHUH B (JopMe BBIBOJA

Ha OCHOBC HpOBe,Z[éHHOFO 9KCIICPUMCHTA

14

[IpakTnueckast pabora

Ne 4

OuncTKa MOBapeHHOM COTU

Pabomams ¢ nabopaTopHbIM 000pPYJOBaHMEM H
HarpeBaTelIbHBIMA TMPHOOPAaMH B  COOTBETCTBUU C
NpaBUIAMU TEXHUKHU 0€3011aCHOCTH.

Habniwooams 3a cBOWCTBaMHM BEIIECTB M SBICHHUSIMH,
MPOUCXOISATIIMMH C BEIIECTBAMH.

Onucvléamb XUMUYECKHA HKCIIEPUMEHT C IOMOIIBIO
pYCCKOro (poHOTO) SI3bIKA U S3bIKA XUMHHU.

O606wamsb pe3ynbTaThl HAOMIOACHUN B (pOpMe BBIBOAA

Ha OCHOBC HpOBe,Z[éHHOFO 9KCIICPUMCHTA

15—

Cocras BemecTB. XuMu4eckue 3HaKku u ¢popmy.si (5 1)
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15 | Xumunyeckue BemectBa MoOJeKylnspHOro H  HEMOJEKYJsipHOro | Pasauuamo BelIECTBa MOJIEKYJISIPHOTO u
AJIEMEHTBI cTpoeHusl. XUMHUYECKUN 3IEMEHT KaK ONpeAeNEHHBINA | HEMOJIEKYJISIPHOTO CTPOCHHUSI.
BUJ aTOMOB. XHMHYECKHE JJIEMEHTBI B MpHpone. | O0bsacHAMb, UTO TAKOE «XUMHUYECKHH HIEMEHTY.
OneMeHTHBI cocTaB IlaHeTsl 3emist u  e€ | Onucvligams XUMHUECKUI cOCTaB IUTOChEPHI.
reojoruueckux obonouek. IIpocteie u crnoxHble | Xapakmepuzoeams NPOCTHIE U CIOXKHBIC BEIIECTBA,
BEIIIECTBRA. AmnoTponus u AJUTOTPOIIHBIE | AIJIOTPOIHUIO U AJTOTPONHbBIE MOAUPUKALINN
MOAU(UKALIIH.
JNemoncTpanuu. Buneodparmentsr u  cnaiiasl
«DIEMEHTHBI COCTAaB TE€OJIOTUYECKHX 000JI0YEeK
3emnu».  Amjotpornus — Kuciopoja.  Mogenu
(1apocTep)KHEBbIE u Crroapra—-bpurieba)
MOJIEKYJ Pa3IMYHbIX MTPOCTHIX M CIOKHBIX BEIIECTB
16 | XuMuyeckue 3HaKH. XYUMUYECKHE CHUMBOJIBI, WX TpOU3HOIIeHHe u | Omobpadxcams XUMHUYECKUE DJIEMEHTHI C TOMOIIbIO
[Tepuoandaeckas Ha3BaHUSA. OTHUMOJIOTMYECKHE Hayalla Ha3BaHWH | XUMUYECKHUX 3HAKOB (CHMBOJIOB).

CUCTEMA XUMHUYCCKUX
anemeHToB /[. U.

Menneneesa

XUMHUYECKHX 3JIeMeHTOB. llepuonnueckas cuctema
xumudueckux snemMeHtoB J[. M. MenpaeneeBa u e€
CTPYKTypa: nepuo ibl (00bpIIMe U Majible) U TPYIIIbI
(rmaBHBle UM TOOOYHBIE mMOArpymmbl). OTaenbHBIE
Ipynnbl  XMMHYECKUX

OJICMCHTOB!: MICI0YHBIC

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

ObwsicHamob OTHUMOJIOTUYCCKHUEC HayaJia Ha3BaHUM

XUMHUYCCKUX 3JICMCHTOB U OTACJIBbHBIX UX T'PYIIIL.

Xapaxmepuszosams [Tepuoanueckoit

CTPpYKTypy

cucTeMbl XuMu4ueckux 3nmemenToB /(.M. MenneneeBa
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JemMoHCTpaumu. [Tepuoanueckas cucrema

xumuueckux anemeHtoB  JI. WM. MeHnueneesa
(kopoTkorniepuoanblii  BapuanT). Iloptperer M. S

bepuennyca u JI. 1. Menaeneera

17 | Xumunueckue Xumnuaeckue (opmynsl U (HopMyIbHBIE €OUHULBL. | Omobpadsicams COCTaB BELUIECTB C IIOMOUIBIO (POPMYIL.
(bopMyIIBIL. Koaddunmentst u unaexcel. Mudopmanus, koropyto | Paziuyams k03hOUIIMEHTH U UHACKCHI.
OTHOCUTENbHBIE HECYT XMMHUYECKHUE CUMBOJIIBI U (DOPMYJIBI. Xapaxmepuszoéams ~ OTHOCUTEJIbHBIE  aTOMHYI U
aTOMHas U OtHocutenbHast aToMHas wmacca. OTHOCHUTENbHAs | MOJEKYJSPHYIO MacChl U HAX0OUMb HX.

MOJIEKYJISIpHAs Macchl | MOJIEKYJIsipHas Macca U €€ HaxoxjaeHue. MaccoBas | Onpedensamo UH(OPMAIHIO, KOTOPYIO HECYT
J0J1s1 JJIEeMEHTa B CJI0KHOM BEIIECTBE. | XUMUYECKHUE CUMBOIIBI U (POPMYITBI
JononuurensHas MHGOpManus, KOTOPYIO HECYT
XUMHUYECKHE (hOpMYJIbI

18 | IloBTOpenue u TectupoBanue, penieHue 3aaa4d U yIpakHEHUH 10 Buvinonname Tectol, pewiams 3an1a4u M yNpPaXKHEHUS 110
0000I111€eHUE TEMBI. TeMe TeMe.

IToaroroska k IIposooums OLEHKY COOCTBEHHBIX JIOCTUXKEHUH B
KOHTPOJIBHOU paboTe YCBOEHUHU TEMBI.
Koppexmuposamb cBou 3HaHUS B COOTBETCTBHHM C
IUTAHUPYEMBIM pE3yJIbTaTOM
19 | KonrponbHas padota Ne 1. «Huctele BemiecTBa M cMeCH. XMMHUYECKasi CHMBOJINK)
20— IIpocrobie BemecTa (4 1)

o1
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20 MeTamisl MeTamuiel:  XMMHYECKHE DJJIEMEHTHI U IPOCTBIC | Paziuyams METALIBI —— XHUMHYECKHE DIEMEHTBHI U
BellecTBa. MeTaibl M CINIaBBI B HCTOPHH
I p MeTaJulbl — MPOCTHIE BELIECTRA.
YeJ0BEYECTBA: MEIHBIN, OpPOH30BBIM M KEJIE3HBIN .
Xapaxkmepuzosamv GU3NYECKUE CBOHWCTBA METALIOB U
BeKa. 3HAUCHHWE METAUIOB U CIuiaBoB. OOImue
CILJIAaBOB.
(du3UYEeCKHEe CBONCTBA METAJLIOB.
Yemanasnueams  NpUYUHHO-CIIEICTBEHHBIE  CBSI3U
JMemoncTpamuu. Koyieknus METalJIOB W CIUIaBOB. .
MEX/y CBOMCTBAMH METAJJIOB U CIUIABOB M OOJACTSIMU
BuneodparmenTsr u cnaiapl « MeTamibl ¥ CIUIaBbI B
WX TIPUMCHEHUS
HCTOPUH YEJIOBEUECTBAY.
JladopaTopuble  ombIThbl.  O3HaKOMJICHHE  C
KOJIJIEKITMEH METAJJIOB U CIIABOB
21 | IlpeacraBurenu Kenezo. TexHMYECKH YUCTOC U XUMUYECKH 4YUCTOE | Haxooums WCTOYHUKM HMHPOPMALMK O BBHIOPAHHOM

MeTaJuIoB (YpOK —
ydeHudecKas

KOH(epeHIHs)

xkenezo. JKemezo —  OCHOBa  COBPEMEHHOM
MPOMBILIUIEHHOCTH M CEIbCKOro Xo3siiicTBa. CruiaBbl
JKeJe3a: 4yryH U craib. llepenenbHbli U TUTEHHBIN
YyTyHBI,  HX

3Ha4Ye€HHE.  YIUIEpOAMCTAasT U

JETUpOBaHHAs cTanu, uX 3HadeHue. [lonarwe o
YEPHOU U LIBETHON METaJLIyPrUH.

AnOMUHUI. Hcropus IIPOMBILIIEHHOTO
IIPOU3BOJACTBA aMOMUHUSA. [IprMeHeHue antoMUHMS

Ha OCHOBE CBOWCTB.

MeTaljle U ero CIUIaBaX, aHAIu3Uuposams MHHOPMALHIO,
2omoseums THPOPMALMOHHBIM MPOAYKT, npedcmasiiams
ero, eecmu JUCKYCCUIO U KOpPPEeKMuposams CBOIO

MO3ULMUIO 110 €€ pe3ysibTaTaM
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3on0T0o. Ponb 30710Ta B HCTOpUM YEJIOBEYECTBA.
3070T0 — MeETaJlJl IOBEJIUPOB U 3TAJIOH MHUPOBBIX
neHer. IIpuMeHeHune 30510Ta Ha OCHOBE CBOMCTB.
O5noBO, €ro CBOMCTBa U NMPUMEHEHHUE. AJUIOTPONUA
0JI0Ba: cepoe U Oesoe 010B0. «OJOBSIHHAS YyMay.
Jemoncrpanuu. Komrekuus «YyryH u craiby.
Komnekuus u3nennii U3 aJtOMUHHS U €r0 CIUIABOB.
Komnexkuust uznenuit u3 onosa. Buneodparmentsr u
cnaiiabl «XyJOKECTBEHHBIE M3JEIUs U3 4YyT'yHa U
cranm». BunmeodparmeHTsl u crnaiiapl «30510T0 —
MaTepuaid  IOBEIMPOB M MHUPOBBIE  JEHBIW».

Buneogparment «IlasHue»

22

Hewmeraisl

[Tonoxxenue 3JIEMEHTOB-HEMETAIIIOB B
Ilepunonnueckont cucreme JI. WM. MeHnneneena.
bnaropoansie  ra3pl.  AJoTponus  KHCJIOPOJa.
CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB METAJJIOB U
HEMETaJIOB.

Hemoncrpauuu. Komiekuuss  HEMETANIOB  —
NPOCTHIX BemecTB. BuaeodparmeHnt wnm criaiin
«Kucnopoa — BeUIECTBO TOPEHUS U AbIXaHUS.

JladopaTopnblie onbIThl. O3HaKOMIICHHE C

Xapakmepuzoeams NOJI0KEHUE IJIEMEHTOB-HEMETAIIIOB
B [Iepnoanueckoii cucreme [I.M. Menneneesa.
Onucviéams 01aropojHbIE ra3bl.

Cpasnueams amioTpoIHbIe MOJTUGUKAIIUN KUCIOPOJa,

METAIJIbl 1 HEMETAJIJIBI
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KOJUJIEKIIUEN HEMETAJLIOB.

23 | IIpeacraButenu ®dochop u ero amwiorpomnHbie Momuduranuu. | Haxooums WCTOYHUKH HHPOPMAIMM O BBHIOPAHHOM
HEMETaJJIOB CpaBHeHue cBOMCTB 0enoro m KpacHoro (ocgopoB. | HEMeTalIe U €ro COCAMHEHUSX, aHAIU3Upo8ams
(ypox — yuenuueckas | O0nacTu ux MpUMEHEHHS. uHpOpMaLUIO, 20mosums UHGHOPMAIIMOHHBIN MPOAYKT,
KOH(pepeHIIHs) Cepa u obnacTu e€ mpuMeHeHusl. npeocmasnsims ero, gecmu  JTUCKYCCHIO U

VYraepon, ero amaoTponHble MOAU(GHUKALMU (AIMa3, | KOpPeKmupoeams CBOIO MO3ULIUIO IO €€ pe3ysIbTaTaM.
rpadur, Qynnepensl), UX CBOIICTBAa M NpPUMEHEHUE.
A30T, ero cBOMCTBa U IPUMEHEHUE.
JNemoncTpanuu. Buneodparmentsr u  cnaiiasl
«Annorponus YTIIEpoa». Mopenu
KPUCTANIMYECKUX pPEIETOK anMa3a U  Tpadura.
Konnexuust « AKTUBUPOBAHHBIN yroib U 006J1aCTH €ro
npumenenus». [lomyuenue Oenoro Qocdopa wu
u3yueHue ero cBorcts. ['openue cepsl u dpochopa
24— Caoxnble Bemiectna (11 )
34
24 | BaneHTHOCTh BanentHOoCTh.  OneMeHTBI ¢ TNOCTOSHHOM W | Xapakmepu3oeamb BaJEHTHOCTb M HAXOAWTh €€ IO
NEpEeMEHHON  BaJIeHTHOCThIO. BwiBoa  dopmyIsl | hopMysie COETUHEHNUS.
coeMHEeHUs Mo BasleHTHOcTU. HazBanue coenunenus | Boigooums (HopMynbl COSIUHEHHS 1O BAJIEHTHOCTU U
10 BaJICHTHOCTH O0asamb M Ha3BaHUS
25 | Okcuabl Oxcunpl U cnoco® oOpa3oBaHust WX Ha3BaHWU. | OObACHAMb, YTO TAKOE OKCH/IBL.
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Okcuapl  MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOIO

crpoenus. Ponb okcunoB B mpupoze. llapHukoBblit
ahdexr.

HemoncTpauuu. Kosekuus okcunoB. ['amenue
n3BeCTH. BO3roHka «cyxoro Jibsiay.

JlabopaTopHbie

OIIBITHI. [Iponyckanue

BBIJIBIXAaCMOTI'0 BO31yXa 4E€pPE3 N3BCCTKOBYIO BOAY

Bvisooums hopmysel OKCHIOB U 0asams UM Ha3BaHUS.
Xapaxmepuzosams poib OKCHIOB B IPHPOJIC.

1Iposooums pacué€Thl o GopMyIaM OKCHUJIOB

26 | [IpeacraButenu Bopna, yranekucnslit ra3, okcug kpemuus(IV), ux Haxooums wctounukun wuwHGOPMAIIMK O BBIOPAaHHOM
OKCH/JIOB. CBOICTBA M IPUMCHCHHE OKCHIIE, aHanu3upogams WHPOPMALUIO, 2OMOBUMb
(YpOK — y4eHHUEeCKast WH(POPMALIMOHHBIA POIYKT, NPEOCMABIAMb €T0, 86eCmu
KOH(DepeHIIHsI) TUCKYCCHIO U KOPPEeKMuUpo8ams CBOIO TO3UIUIO MO e
pe3ynbTaTtam
27 | Kucnotsl Kucnotsl, ux coctaB u kinaccudukarus. Kucnorst Xapaxmepuzosams KUCIOTHI.

OpraHMYecKHe U Heopranndeckue. IHOQuKaTopsl.
Tabnuua pacTBOPUMOCTH.

Jemoncrpanuu. Komutekuus kucnot. Tabnuna
PacTBOPMMOCTH OCHOBAHUM, KHCIIOT U COJIEN B BOJIE.
W3meHeHne okpacku MHIMKATOPOB B KUCIOTHOM
cpexe.

JlabopaTopHsle onbIThI. VccienoBanue pacTBOpoB

KHCJIOT HHAUKaTOpaMu

Paznuuams  OCHOBHOCTh KHUCIOTBI M BaJ€HTHOCTH
KHCIIOTHOTO OCTAaTKa.
Knaccugpuyuposams ~ KuCAOTBI 1O Pa3IMYHBIM
OCHOBAHUSIM.

Pacnosnasams KUCIOTHI ¢ TOMOIIBIO MHINKATOPOB.
Onucviéams CTPYKTYpY TaOJIHIIBI pACTBOPUMOCTH.

IIposooums pacy€Thl 10 (popMysiaM KUCIOT
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28 IIpencraBurenn ConsiHast ¥ cepHast KUCIIOTbI, X CBOMCTBA U Haxooums WCTOYHUKKA WHPOPMALUU O BbIOpaHHON
KHCJIOT. npuMeHeHue. Jlpyrue MUHEpaIbHbIE KUCIIOTHI. KUCIIOTe, aHaiu3uposams WHOOPMAIHIO, 20MOBUMb
(ypox — yuenunueckas | Jlemoncrpanuu. IIpaBuiio pazdaBieHus cepHOM MHGOPMALMOHHBIA IPOJYKT, npeoCcmasisims €ro, 6ecmu
KOH(epeHI1Hs) KucnoThl. OOyriiMBaHUE OPraHUYECKUX BEILECTB U JUCKYCCUIO U KOppeKmupoéams CBOIO MO3ULUIO 1O €€
MaTepHaJIOB CEPHON KUCIOTON pe3yapTaTaM
29 | OcHoBaHMsL. OcHoBHUS, UX cOCTaB U Ha3BaHusA. ['uapokcorpynna. | Xapakmepuzoeams OCHOBaHHUS.
[IpencraBurenu OcHoBaHus pacTBOpUMBIE (ménoum) u | Paznuuams mwénoymn.
OCHOBaHUI HepacTBOpUMBbIE. M3MEHEHNe OKpacKW MHIMKATOPOB | Pacnosnasamb OCHOBAHUS € IOMOLIbIO UHANKATOPOB.
B LIEJIOYHOU cpene. Hcnonvzosamo TabJIUIly  pacTBOPUMOCTHU JUTS
I'mapoxcunbl HATpHsL, KK U KaJdbLUs, UX CBOMCTBA | XapaKTEPUCTUKU OCHOBAHUM.
Y IPUMEHEHUE. IIposooums pacy€Tel o GpopMysiaM OCHOBaHUIA.
Jemoncrpanun. Kosutekiys ocHOBaHMM. Haxooums WCTOYHUKHM WHPOpPMALUU O BbIOpaHHON
M3MeHeHne 0Kpacku MHIUKATOPOB B MIEIOYHOMN mENoun, aHanuzuposams WUHPOPMAILMIO, 20MOBUMD
cpene. Tabnuia pacTBOPUMOCTH OCHOBAaHUH, KUCIIOT | UHPOPMAIIMOHHBIA MPOIYKT, NPeoCcmasisims ero, 8ecmu
U COJIEU B BOJE. JUCKYCCHIO U KOpPpEeKmupoeambs CBOK IO3ULUIO IO €€
JlabopaTopHbIe ONBITHI. pe3yabpTaTaM
HccenenoBanue pacTBOPOB 1IEIOYEN HHANKATOPAMHU
30 | Commn Conu, ux cocrtaB 1 Ha3BaHusl. PactBopuMocTs coneit | Xapakmepuzoeams coln Kak TPOIYKTHl 3aMELICHUS

B BOJC.

HMemoncrpanuu. Komnekmuss  comeit.  Tabnwuima

PacTBOPUMOCTH OCHOBAHHUM, KUCIIOT U COJIEN B BOJIE

BOJIOPOJia B KUCTIOTE HA METAJLI.
3anucvieams HOpMyIIBI CONEH IO BAJIEHTHOCTH.

Has3zvieams conu o popmynam.
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Hcnonvzosams TabJIMIly ~ pacTBOPUMOCTH  JUIA
XapaKTEPUCTUKU CBOMCTB COJICH.

IIposooums pacuétel o popMysam cojiei

31 | IlpeacraBurenu conei | XJIOpua HATpUs U KapOOHAT KaJIbIIUS, UX CBOUCTBA U | HaxoOums WCTOYHUKU WHQPOPMAIUU O BBIOPAHHOM
(YpOK — y4eHHYECKasi | IPUMCHCHHE CONM,  auanusuposams  HWHOOPMAIMIO,  2OMOBUMb
KOH(pEpeHIHs) UH(OPMALMOHHBIN IPOIYKT, npedCcmasiams ero, 6ecmu

JICKYCCUIO U KOPPEeKMuposanms CBOK TO3HIHUIO 10 e&
pe3yiabTaram

32 | Kmaccuduxamms BemecTBa, ux kinaccudukanus 1 MHOroodpasue. Buvinonname Te€CThI, pewiams 3a1a9u ¥ YIPAKHCHUS 110
HEOPTraHUYECKUX [IpocThie BemecTBa: METATbI U HEMETAILIBI. TeMe.

BEIIECTB Crno>xHbIe BEIIECTBA: OKCHJIbI, OCHOBAHUS, KUCIIOTHI, | [Ipo6ooums OLEHKY COOCTBEHHBIX JOCTH)KEHUH B
COJH YCBOCHHH TEMBI.
Koppexmuposeams cBOW 3HaHWUS B COOTBETCTBHH C
TUTAHUPYEMBIM Pe3yIbTaTOM

33 | KontponwHas pabota Ne 2 «OcHOBHBIE KJIACChl HEOPTAHUYECKUX COSTMHEHUI

34 AHanu3 KOHTpoJIbHOU paboThl. [logBenenrne nToroB yueOHOro roa

35 PesepBHOe Bpems
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IIpumepHoe TeMaTHYeCKOe IVIAHMPOBaHKEe Kypca 8-ro kiacca

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

Home
pa
OcHoBHOE conepxaHue XapaKkTepuCcTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH
YPOK Tema ypoka
ypoOKa o0yyaromuxcs (Ha ypoBHe y4eOHBIX AeliCTBHI)
OB
n/n
8 knace
HavanbHble MOHATHS U 3aKOHBI XuMuM (20 u)
1 [Ipenmer  xumuu. | Tena u BemectBa. CBolicTBa BeUIECTB. OTallOHHBIE Obvsachameb, 4YTO TNPEAMETOM  HU3YYEHUS  XUMHH
Ponp  xumum B | pu3myeckue CBoicTBa  BemiecTB. Marepuansl M | SBISIOTCS BELECTBA, MX CBOMCTBA U UX IMPEBPALLICHHUS.
JKU3HU YEJI0BEKa MarepuaigoBeneHue.  Ponp  XuMum B JKH3HHU Pa3znuuams Tena u BelecTBa, BEIECTBA U MaTEPHUAIIBI.

coBpeMeHHOro oOmiecTBa. OTHOIIEHHE 00IIecTBa K
XUMHH: XeMopmIns U xeMopoOus.

JemoncTpanuu. Koyiekiys MaTepranoB U U3AeIHil
U3 HUX.
O3nakomieHue ¢

JlaGoparopHble onbITHL. 1.

KOJUIeKIIMeN 1a00paTopHOM MOCyIbI

Yemanasnueams ~ TPUUMHHO-CIEACTBEHHBIE  CBS3H

MEXy CBOMCTBaMU BEIIECTB U WX MPUMEHEHHEM
Xapakmepuzoeamsb TOJOKUTEIBHYIO U OTPULIATEIBHYIO

POJIb XUMHHU B KU3HU COBPEMEHHOTO OOIIECTBA.
Apeymenmupoeams CBOE OTHOIIEHHE K XeMOQWINH U

xemodooum.




59

Meroasl u3ydeHHs

XUMHHU

Metoapl u3yuenus xumuu. Habmonenue. DkcriepuMeHT
MopenupoBanue. Monenn MarepuanbHble M 3HAKOBbBIE
WA CUMBOJIbHBIE.

JlemoHcTpanuu. Mojenu, UCHONb3yeMble Ha ypoKax
¢usuku, Owonorun u reorpaduu.  OOBEMHBIE U

apoOCTCPKHCBBIC MOACIU HCKOTOPBIX XHMHUYCCKUX

BemiecTs. Mojaenu KpUCTAJTININYCCKUX peHléTOK

Xapaxmepuzoéamb ~ OCHOBHBIE  METOIABl  H3Y4YCHUS
€CTECTBEHHO-HAYYHBIX JUCIUILIUH.

IIpusooums npuMepsl MaTepUAIILHBIX 1 3HAKOBBIX HIIH
CHMBOJIBHBIX MOJIENIEH, NCIIOIBb3YEMbIX Ha YPOKaX (H3HKH,
Ouoa0ruM U reorpaduu.

Cobupamb 00bEMHBIE U IIAPOCTEPHKHEBBIE MOJIETH

HCKOTOPBIX XUMHYCCKUX BCIICCTB

ArperaTtHblie

COCTOsIHHA BCUICCTB

laspl. XKugkoctu. TBEpnbie BemiectBa. B3auMmHbIe

Iepexoanl MCKOY arperaTHbIMH COCTOSAHUSAIMU
BEIIECTBA: BO3TOHKA (CyOnmmarus) W aecyOamManus,
KOHJIEHCAllUd W HCHapeHHe, KPUCTAUIM3aLUs U
IUTaBJICHHUE.

Jemoncrpanun. Cobupanue npubopa s MOTyYEHUS
rasa W TpOBEpKa €ro Ha TePMETHYHOCTh. Bo3roHka
CyXOro JbpAa, HojAa WIM HapTaluHa. ArperaTHble
COCTOSIHUS BOJIBI.

JlabopaTopubie onbiThl. 2. [IpoBepka mpubopa st

IMOJIYUCHHUA I'a30B HA TCPMCTUYHOCTD

Paznuuame Tpu arperaTHbIX COCTOSIHHSI BEIISCTBA.
Ycmanasnueams B3aMMOCBS3M MEXKIY HUMH Ha OCHOBE
B3aMMHBIX [TEPEXO0/I0B.

Hnniocmpuposams 311 Iepexo/Ibl TPUMEPaMHU.

Habniooams xuMudeckuil S5KCIIEPUMEHT U Oelamb BBIBOIBI

Ha OCHOBE HaOIIOAeHU I




60

[IpakTuueckas 3HAKOMCTBO C JJaOOpaTOPHBIM 000PYAOBAHUEM. Pabomams ¢ mabopaTopHbIM  00OpPYJOBaHHEM U
paborta Ne 1 [TpaBwia TexHuku 6€30MacHOCTH Ipu paboTe B HarpeBaTeibHBIMU ~ NMPUOOpPaMH B COOTBETCTBHH  C
kaOuHeTte xuMuu. Hekotopblie BUABI paboT. IpaBUJIaMU TEXHUKH 0€30MacHOCTH.
Buinonname npocteiiiine MaHUNYJISAIUU € J1a00PATOPHBIM
o0opyIoBaHWEM: ¢  JIaDOpPaTOPHBIM  IITaTHBOM,  CO
CIIUPTOBKOM
duznyeckue dusndeckue sBICHHUS. YWCThIE BEMIECTBA M CMECH. | Paziuyams (U3HUECKWe W XUMUYCCKUE SBIICHUS, YHCTHIC

SBJICHHUA B XMMHUH
KaK OCHOBa

pa3aeneHus cMecen

I'omorennsie nu T'CTCPOIrCHHBIC CMCCH. Cwmecn

razooOpasuble, kuakue U TBEpAbIe. CrocoObI

pa3deneHuss CMECeil: MEeperoHKa, Wi JAUCTUIUISINS,
OTCTauBaHUE,

¢unbTpoBaHME, KpPUCTALIM3ALUS WIH

BbIMapuBaHue. Xpomatorpadus. IIpumeHenune ->THX
croco0oB B Ta0OpPaTOpPHON MpPaKTHUKE, HA MMPOU3BOJICTBE
U B OBITY.

JdemoncTpanuu. Paznenenue 1ByxX HECMEIIMBAOMIMXCS

KHUJIKOCTEH € TIOMOLIbIO JEIUTEIHHOH BOPOHKH.
Huctmnstop u  ero pabora. YcCTaHOBKa s
¢bunbTpoBaHus U e€ paborta. YcraHoBKa A

BbIapuBaHusg W e€ pabora. Komnekuus OBITOBBIX

npubopoB s (GUIBTpOBaHMSA BoO3AyXa. Pasnmenenue

BEIIECTBA U CMECH.
Knaccugpuyuposams cmecu.
Ilpusooums TIpUMEpPHI CMECEl Pa3TMYHOTO arperaTHoro
COCTOSIHHSI.

Yemanasenueames TPUUMHHO-CIEICTBEHHBIE CBSI3U MEXKIY
(M3MYECKUMHU CBOMCTBAMH BEIIECTB CMECH M CIIOCO0AMU MX
Paznuuamo X,

pasaCiICHU. onuceleamos n

xapakmepu3zoednib NPaKTUYCCKOC 3HAYCHUC.
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Kpacqauero  BCHICCTBA q)HOMaCTepa C IIOMOIIBIO

OyMakHOI XpomaTtorpaduu.
O3HakOMJIEHHE C

JlaGopaTopHble ONBITHI. 3.

MUHEpaJlaMy, 00pa3youmMu I'PaHUT. 4.
[IpuroroBneHue reTeporeHHON CMECH ITOPOLIKOB CEPbI

M KCJIC3a U UX pa3aCIICHUC.

[IpakTuueckas
paborta Ne 2 (ananor
pabotsl «OuncTka

MTOBApPEHHOM COJINY)

AHanus moYBEI

Pabomams ¢ nmaGopaTopHbiM  000pyIJOBaHHEM U

HarpeBaTelbHBIMU ~ NpHOOpaMHM B COOTBETCTBUM  C
NpaBUIaAMU TEXHUKHU 0€3011acCHOCTH.
Buinonnams  mpocreiimne

npuémbl  oOpaleHuss ¢

1a00opaTOpHbIM  000pYJAOBaHUEM: BOPOHKOH, (UIBTPOM,
CIIUPTOBKOM.
Habnooams 3a CBOMCTBAMH BCIIECTB U SBJICHHSIMH,

MMPOUCXOAAIINMHA C BEIICCTBAMM.

Onucvieamb ~XUMHUYECKHM OKCIEPUMEHT C  IOMOUIBIO
pycckoro (poAHOrO) SI3bIKA U SI3bIKA XUMHUHU.
/Jlenams  BBIBOABI 1O  pe3ysibTaTaM  IMPOBENEHHOTO

JKCIIEPUMEHTA
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7 AToMHO- XUMHUYECKUE ATEMEHThI. ATOMBI U MOJEKYJbL. [IpocThie | O0vbscHAmb, 9TO TAKOE XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIIPHOE U CIOXHBIE BEIIEeCTBA. AJIIOTPONUS HAa MpUMEpE | MOJIEKyJa, AJUIOTPOIUs, HOHBI.
y4eHHe. KHCIIOpO/Ia. OcHoBHbIE MOJIOKEHUS aTOMHO- | Pa3nuuams poCThIE U CIOXHBIE BEIIECTBA, BELIECTBA
XuMHyecKue MOJIEKYJISIPHOTO YUEHHUS. NonsL. BemecTBa | MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS.
AJIEMEHTBI MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHSI. Yemanasnueames TpUUMHHO-CIIEACTBEHHBIE CBSI3U MEKTY
JemMoHcTpanun. Moieny auIoTPOITHBIX MOAU(PHUKAIUN | COCTABOM MOJICKYJI U CBOMCTBAMH aJIOTPOITHBIX
yraepoaa u cepsl. [lonydyenue o30Ha. Mo (UKAIMA KHCIOPO/a.
Dopmynuposams OCHOBHBIE TOJOKEHUS aTOMHO-
MOJIEKYJISPHOTO YYECHHS
8-9 | 3Hakm XHMHUYECKUX | 3HAKH (cumMBOJIBI) XUMHUYECKUX 3JIEMEHTOB. | Haszvlieams v 3anucvléams 3HAKU XUMUYECKUX 3JIEMEHTOB.

AJIEMEHTOB.
Ilepuoauueckas
Tabiuia
XUMUYECKHUX
AJIEMEHTOB

a1 W

Menneneena.

Wudopmanus, KOTOPYIO HECYT 3HAKH XMMHUYECKHX

9JICMCHTOB. OTUMOJIIOTUS Ha3BaHUM HEKOTOPBIX

XUMUYECKUX dJeMeHTOB. [lepuoamdeckass Tabnuia

xumuueckux — anemednToB  JI. WM.  Menzeneena:
KOPOTKONEPUOAHBIA M JUIMHHONEPUOIHBIA BapHAHTHI.
[lepuonel u rpynnsl. ['1aBHas U moOOYHAS MOATPYTITHI
win A- u b-rpynnel. OTHOCHUTEIbHAS aTOMHAs Macca.

Jemoncrpauuu. I[Toprperst . 5. Bepuennyca u JI. U.
Meneneesa. Koportkonepuoansiii u

JUIMHHOIIEPUOJHBIN BapHUaHThI Ilepuonnueckoi

cuctemsl /. 1. MenaeneeBa

Xapaxmepuzoeamv nH(HOPMAILIHIO, KOTOPYIO HECYT 3HAKH

XUMHUYCCKUX 3JICMCHTOB.

Onucvieams CTPYKTYPY TaOJIULBI XUMUYECKUX DJIEMEHTOB

.. Menneneena.

Obvacuamo STUMOJIOTHYECKUE Hayaja
XUMHUYECKUX AJIEMEHTOB U UX OTAEIbHBIX TPYIIIL.
Pasznuuame

BapuaHThl lleproanueckoit cucremsl J. 1. MenaeneeBa

Ha3BaHUU

KOPOTKONEPUOIHBIA M JITTMHHONEPUOIHBIN
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10-11 | Xumuueckue Xumuueckue ¢opmyasl. Uunekcsl u kodpuuentsl. | Omobpasxcams COCTaB BEIIECTB C IMOMOIIBI0 XUMHYECKUX
bopMyIIBI OTtHocuTenbHAsT MOJIEKYJsIpHAs Macca. MaccoBast 1ot | popmyd.
XMMHYECKOTO dJIeMeHTa B coeauHeHnu. Mudopmanus, | Paziuuams WHIEKCH U KO3 OUIMEHTEHI.
KOTOPYIO HECYT XUMHUYECKHE (DOPMYJIBL. Haxooums  OTHOCHUTENBHYIO  MOJEKYJISPHYIO  Maccy
BEIIECTBA M MACCOBYIO JIONIO XUMHYECKOTO 3JIEMEHTa B
COCMHEHUH.
Tpancauposams uHpopMmanuio, KOTOPYIO HECyT
XUMHUYECKHE (hOPMYIIBI
12-13 | BaneHtHOCTB BanentHocts. CTpyKkTypHBIEe (GopMyibl. Xumuueckue | O0vAcHAMb, YTO TAKOE «BATEHTHOCTHY.

3JIEMEHTBI C TOCTOSIHHOW U TIEPEMEHHOM BaJIEHTHOCTBIO.

BoiBon  ¢QopMynbl  COeIUHEHHS 1O  BaJEHTHOCTH.

OnpeneneHI/Ie BAJICHTHOCTH XHUMHYCCKOI'O JJICMCHTA I10

dbopmyie BEIECTBA. CocraBnenue Ha3BaHUU
COCIMHEHHH, COCTOSINIMX U3 JBYX XUMHUYECKUX
AJIEMEHTOB, MO BAJEHTHOCTH. 3aKOH TIOCTOSHCTBA

COCTaBa BELIECTB.
JMemoncTpanun. KoHcTpynpoBaHue

IIapOCTCPIKHCBBIX Mozeaeu MOJICKYIJI

Ilonumams OTpakeHUE TOPSAKA COCIUHEHUS aTOMOB B
MOJIEKYJIaX BEIIECTB MOCPEACTBOM CTPYKTYPHBIX (OPMYII.
COeIMHEHUN o

Ymemo cocmaeiiAino

bopMmybt
BAJICHTHOCTH U Onpedeiams BaJICHTHOCTD DJIEMEHTa

1o ¢hopMyJie €ro COeTUHEHHS
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14

XuMHYeCKue
peaxkuuu. [Ipusnaku
U YCIIOBHS UX

IIPOTCKAHUA

XuUMHUYECKUE peakUun. PeareHThbl U MpoayKThl pEaKLUH.

IIpy3Hakn  XMMHMYECKMX  peakuui. YCIoBUsS  HX

IIPOTCKaHUA MW IPEKpAIICHUS. PeaKHI/II/I ropcHU:.

DK30TEpMUYECKUE U IHAOTEPMUYECKNE PEAKLIUH.
Jdemoncrpaumu. Anmapar Kwunma.  PaznoxeHue
Oouxpomara amMMmoHus. ['OopeHume cepsl M MarHHEBOMH
JICHTHI.

JlaGopaTtopHble  ONBITHI. 5. Bzaumoneiicteue
pPacTBOPOB XJIOPUIAOB M HMOJUAOB Kalus C PacTBOPOM
Hutpara cepeopa. 6. [Tomyduerne ruapoxcuaa meau(ll) u
B3aUMOJICUCTBHE C KUCJIOTOU. 7.

€ero CEepHOU

B3aumopencTeue pactBopa cobl ¢ KUCIOTOU

Xapaxkmepuzoeams XUMHUECKYIO PEAKIUIO U €€
YYaCTHUKOB (peareHThl U MPOAYKThI PEAKILIUHN).
Onucwviéams IPU3HAKY U YCIIOBUS TEUCHUS XUMUYECKUX
peaKuuii.
Paznuyams  dK30TEpMUYECKHE U DHAOTEPMUYECKHUE
peaxkuuu.
Coomnocums peakuUUd TOPEHUS M SK30TEPMHUUYECKHUE
peaxIum.

Habniooams v onucvléams XUMUYECKUN SKCIIEPUMEHT C

MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.

15-16

3aKOH COXpaHEHHUS
MAacChI BEIIECTB.
XUMHYECKHUE

ypaBHEHUS

3aKOH COXpaHEHHS MacChl BEHIECTB. XHUMHYECKUE

ypaBHeHUs. CocTaBieHHE XMMHMUYECKHUX YypaBHEHUH.

Nudopmanius, KOTOPYrO HECET XUMUYECKOE YpaBHEHHUE.
demoncrpanuu. [Toptperst M. B. Jlomonocosa u A. JI.

JlaBya3sne. I'openue OnbITHI,

dhocdopa.
WLTIOCTPUPYIOIINE 3aKOH COXPAaHEHHSI MACCHI BEIIIECTB.

JlaGopatopubie onbiThl. 8. IIpoBepka 3akoHa

COXpPaHCHUA MacCChbl BCIICCTB Ha npuMepe

B3aUMOJICUCTBUS MIENTOYM M KUCIOThL. 9. IlpoBepka

Dopmynuposamsb 3aKOH COXPAHEHHSI MACChI BEILIECTB.
Cocmasnsams Ha €r0 OCHOBE XMMHUYECKHE YPAaBHEHUSI.
Tpancauposams nHGOPMALINIO, KOTOPYIO HECYT
XUMUYECKHUE YPaBHEHHUS.

DKCNepUMEHTAIBLHO 100meep#coams CIpaBeliINBOCTD

3aKOHAa COXpPaHCHUA MaCChl BEIICCTB.
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3daKOHa COXpaHCHHUA MACChbl BCIICCTB Ha HIPUMEPC

B3auMoieicTBHs IEnoun u coiu xenesa (111).

17-18 | Tuns! xumuueckux | Knaccupukanus Xumuueckux peakuui 1mo cocraBy M | Knaccuguyuposames XuMUYECKUE pEaKLUM IO HPU3HAKY
peaxuuii YHUCIy peareHTOB W MPOJAYKTOB. THIBI XMMHYECKHX | YMCIIAa M COCTaBa PEAreHTOB U IPOIYKTOB.
peakuuii.  Peakuuu ~ coenuHeHus,  pas3ioXeHUs, | Xapakmepuzoeams Ppojib KaTalu3aropa B IPOTEKAHUU
3amMernieHus u ooMeHa. Karanmzarops! u Kkaramims. XUMHUYECKON peaKltu.
HdemoncTpanuu. ['openue docdopa, pactBopenue | Habriooams M onucvléams XAMHUYECKHH SKCIEPUMEHT C
IpOAyKTa TOpPeHHs B BOJE UM  MCCIEJOBAaHUE | TOMOIIbIO PYCCKOTO (POJHOrO) A3bIKA U SA3bIKa XUMUHU
MOJYYEHHOTO pacTBopa JakMycoMm. BsaummojencTBue
COJIIHOM KHMCIJIOTHI C IMHKOM. [losmydeHue ruapoxcuaa
meau(ll) u ero pasnoxeHue npu HarpeBaHUH.
JlabopaTopubie onbiThl. 10. Pasnoxenue nepoxcuia
BOJOPOAa ¢ ToOMoIIb0 okcuaa Mapranima  (1V).
11.3amemnienue xeae30M MEIU B MEIHOM KYIIOPOCE.
19 [ToBTOpEeHME 1 TectupoBanue, pelieHue 3a1a4 U BHIIIOJIHEHNE

0000I1IEHNE TEMEL.
IToaroroBka k

KOHTPOJIbHON

YIPA)KHEHUH 110 TeEMeE
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pabote

20 KonTponbaas padora Ne 1 «HauanpHbIe TOHATHS U 3aKOHBI XUMUW
BasxuHeiilue npeacraBuTe/ M Heoprannveckux Bemiects. KosimyecrBennbie oTHOMeHus1 B xumum (18 1)
21 Bo3nyx u ero CocraB Bo3ayxa. Xapaxmepuzoeams 00BEMHYIO JI0JII0 KOMIIOHEHTA TaKOI
CcOCTaB [Tonsitue 06 00BEMHOI 10J1€ ((p) KOMIIOHEHTA IIPUPOJHON ra30BOM CMECH, KAK BO31yX, U pACCUUmMbI8amb

NPUPOIHON Ta30BOI CMeCH - BO3/IyXa €€ 1o 00BEMY ITOM CMeCH.
Pacuer 00beMa KOMIIOHEHTA Fa30BOM CMECH I10 €T0 Onucwvieams 00bEMHBIN cOCTaB aTMOC(HEPHOro BO3/IyXa U
00BEMHOI J10J1€ ¥ HA00OPOT. NnoHUMams 3Ha4YCHHE MOCTOSHCTBA ATOIO COCTaBa JUis
Hemoncrpaumnu. OnpeaeneHue coaepkaHus Kucaopoja | 340pOBbsl.
B BO3/yXe€.

22 Kucnopon Kucnopon. O3on. [Tonyuenue kucnopona. Cobupanue | Xapakmepuzosams 030H, KaK aJLIOTPOITHYIO MOIUDUKAIUIO

U PacIio3HaBaHHUE KUCIOPOaa. XMMHUUECKUE CBOWCTBA
KHUCJIOPOJIa: B3aUMOJACHCTBUE C METAJLIIAMH,
HEMETaJUIaMU U CJIOKHBIMM BemecTBamMu. [Ipumenenne
kuciaopona. Kpyropopor kuciaopoza B IpUpoJIE.
demoncrpanuu. [lonydenue kuciaopona
Pa3IoKEHUEM IIEPMAHTAHATA KaJIUs U IIEPOKCHIA
Boztoposia. CobrpaHre METOZ0M BBITECHEHUS BO3/lyXa U
BoJbl. Pacnio3naBanme kucinopoaa. I'openre maruaus,

xKeJesa, yris, cepbl U ¢pochopa B KUCIopoJe.

KHACIIOpOJa.

Onucvieamy ~ (HU3NUECKHMEe W XUMHYECKHE CBOWCTBA,
MOJTyYeHHe W TPUMEHEHHE KHCIOpOJa C MCIOIb30BaHUEM
PycCcKOTro (POTHOTO) SI3bIKA H S3BIKA XUMHH.

Ycemanaenueams TPUUMHHO-CIIEACTBEHHBIE CBSI3M MEXIY
(u3MUeCKUMU CBOWCTBAMHU KHCIOpOAa M CIOco0aMu ero
coOupaHus.
Ilposooumsv, Haba0O0ams W ONUCLIBAMb XUMUYECKUN

OKCIICPUMCHT 1o MOJIYYCHHUIO, CO6I/Ip AHHUIO u
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pacrio3HaBaHUO  KHUCJIOpOda C CO6JIIOI[€HI/I€M IIpaBHI

TEXHUKHA 0€30MMaCHOCTH

23 [TpakTuyeckas [Tonyuyenue, cobupanue 1 pacro3HaBaHHE KUCIOPOIa Pabomams ¢ naGopaTopHbIM  00OpYyIOBaHHEM U
pabora Ne 3 HarpeBaTeNbHBIMA ~ NMPHOOpaMH B COOTBETCTBUH  C

NpaBUJIAMU TEXHUKHU 0€30ITaCHOCTH.
Buinonnsams  mpocTteiime  mpueMbl  oOpaimieHus ¢
1a00paToOpHBIM 00OpYyIOBaHUEM: COOMpaTh MpHOOp IS
MOJTyYeHHUsI Ta30B, MPOBEPATH €r0 HAa TEePMETUYHOCTh U
UCTIOJIB30BaTh JUIS MTOJTyYSHHS KUCIOPOAA.
Cobupams KUCIOPOA METOJIOM BBITECHEHHS BO3AyXa U
pAacnosHasamsn €ro.
Habnooams 3a CBOMCTBAMH BCIIECTB U SBJICHHSIMH,
MPOUCXOISAIIMMY C BEIIECTBAMHU.
Onucviéams XUMHYECKHH OKCIEPUMEHT C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKa U S3BIKA
XUMUH.
Cocmaensaims  OTYET 1O pe3yibTaTaM IPOBEICHHOTO
JKCIIEPUMEHTA

24 Oxcunsl Oxcunpl. O6pa3zoBaHKe Ha3BaHUM OKCHJIOB 110 UX Buioensams cyliecTBeHHbIE TPU3HAKH OKCHIOB

dbopmynam. CocraBnenue GopmMyJs1 OKCHIOB IO HX

/Jlasamwb Ha3BaHUS OKCHUJIOB 1O UX hopmynam
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Ha3BaHusaM. [IpeacraBuTenn oKCUAOB: BOAA U
YTJIEKUCIIBIN Ta3, HETAIEHasl U3BECTb.
Jemoncrpaunu. Koyuiekuus oKCHIOB
JlaGoparopubie onbIT. 12. [lToMyTHEHUE N3BECTKOBOM

BOJIbI IIPY IIPOITYCKAHUM YIJIEKUCIIOTO ra3a

Cocmagnams GOPMYIIBI OKCHUAOB IO UX Ha3BAaHHUSM
Xapaxmepuzoéams TaKUX NPEACTABUTENEH OKCUIOB, Kak

BOJa, er'ICKPICJ'IBIfI ra3 u HeraméHas U3BeCTh.

25 Bomopon Bomopon B npupoje. ®uznueckue U XUMUYECKHE Xapakmepuzoéamv COCTaB MOJCKYJbl, (U3HYECKHE H
CBOWCTBA BOAOPO/IA, €T0 MOJyUYeHHE U TIPUMCHEHUE. XMMHUYECKHE CBOWCTBA, IIOJNy4YeHHE W  IMPUMCHEHUE
Jemoncrpamnuu. [Tonyyenue, coOupanue u BOJIOPOJIA.
pacriozHaBaHue Bojopoa. ['openue Bogoposa. Ycemanasnueams TPUYUHHO-CICICTBEHHBIC CBSI3H MEKIY
Bsaumonetictere Bogopoaa ¢ okcuaom meau (11). (u3MUeCKUMH CBOWCTBAMH M CIOCOOAMH  COOMpaHUs
JlaGopaTtopusbie onbIT. 13. [Tonydyenue Bogopoaa BOJIOPOJa, MEXIy XHUMHUYECKMMHU CBOMCTBAMH U €r0
B3aMMO/ICHICTBIEM IIMHKA U COJISTHOM KUCIIOTHI MPUMEHEHUEM.
Ilposooums, mnabaodams W ONUCLIBAMb XUMUYECKUN
IKCIIEPUMEHT 1o MOJTyYEHUIO, COOMPAHUIO u
paclo3HaBaHUIO BOJOpPOJa C  COOMIOJEHHEM IpaBUII
TEXHHUKHU 0€30MacHOCTH.
26 [TpakTuueckas [Tonyuenue, coOupanue u pacrmo3HaBaHUE BOJOPOaA Pabomams ¢ mabopaTropHbIM  00OpyJOBaHHUEM U
pabota Ne 4. HarpeBaTebHBIMU  MPUOOpPaMH B COOTBETCTBUHU  C

IpaBHJIaMH TCXHUKU 0C30ITaCHOCTH.

Buinonnams  mpocteifime  mpueMbl  oOpamieHus ¢

nabopaTOpHBIM  000PYIOBaHUEM: COOWpaTh MPUOOP ISt
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HOHy‘-IeHI/ISI ra3oB, HpOBepﬂTb €ro Ha FepMeTI/I‘-IHOCTB nu
WCIOJIb30BATh JJIS TTOJTyYEHUS BOJOPOA.

Cobupams BOJIOPOJ METOJIOM BBITCCHCHHS BO3]yXa M
pacnosnasamu ero.

Habniooams 3a CBOMCTBAMH BCUISCTB U SBJICHHSIMH,
HpOI/ICXOILSIHII/IMI/I C B€IICCTBAMM.

Onucvleams ~XAMHYECKUH SKCHEPUMEHT C  IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO0) s3bIKa M SI3bIKA
XUMHUHU.

Cocmasnsims  OTYET 1O pe3yyibTaraM IPOBEICHHOTO

OKCIICPUMCHTA

27

Kucnotsl

Kucnotsl, ux coctaB u UX KiacCUPUKALUS.
WNunukaropsel. Tabnuna pactBopumoctu. ConstHast 1

CCpHad KUCIIOThI, UX CBOICTBa U MMPUMCHCHUC

IleMOHCTpaIII/II/I. KOHHCKHI/IH MHUHCPAJIbHBIX KUCJIOT.

[IpaBuso pa3daBieHus CEpON KHCIOTHI.
JlaGoparopubie onbIT. 14. Pacno3HaBanue KucioT

HHAUKATOpaMHU.

Amnanusuposams cOCTaB KUCIOT.

Pacnosnasams KUCNOTH ¢ TOMOLIBIO MHAUKATOPOB.
Xapaxkmepuzoeams TPEICTABUTEIECH KHUCIOT: COJIAHYIO U
CEPHYIO

Ymems XapakTepH30BaTh pPacTBOPUMOCTb COCIUHEHHM C
MTOMOIIBIO TAOJIUIBI PACTBOPUMOCTH.

Ycemanaenueams TPUYUHHO-CIIEICTBEHHBIE CBS3H MEXKIY
CBOWCTBAMM COJISIHOM M CEpPHOM KUCIOT M 00JacTAMH HUX

MNPUMCHCHUS.
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Ocosnasamb ~ HEOOXOIUMOCTh  COONIOJEHHSI  MpaBUII

TEXHUKU 0€30MaCHOCTU IPHU paboTe ¢ KUCIOTAMHU.

28 Comu Conu, ux coctaB u Ha3BaHUs. PacTBOpUMOCTH coJieil B Xapaxmepuzoeams CONM  Kak MPOAYKTbl 3aMELICHUS
Bojie. [IpencraBurenu cosneit: Xjaopul HaTpusi, KapOOHAT | BOJAOPOJIa B KMUCJIOTE HA METaJLIL.
Hatpus, hocdaTr Kaablus. 3anucvieams GopMyIIbl colieit IO BaJCHTHOCTH.
JdeMoncTpanum. Komnexius COJIEH. Tabmuna | Hazsieams conu o Gpopmyiam.
pacTBOPUMOCTH OCHOBaHHM, KHCIJIOT U COJIEN B BOJIE Hcnonvzosams Ta0IUILy pacTBOPUMOCTH JUISE
XapaKTEPUCTUKH CBOWCTB COJIEH.
1Iposooums pacué€Tsl 1o GopMmyiaM cojeit
29 KonunuectBo [Tocrosinnass ABoraapo. KomnuectBo BemectBa. Mosb. | O6bsacHAmMb, UTO TaKOE «KOJMYECTBO BEIIECTBA», «MOJbY,
BEIIleCTBa Momsipaast  macca. KpaTHble eIUHUIIBI HW3MEPEHUs | «IIOCTOSTHHAS ABOTAAPO», «MOJISIPHAS Maccay.

KOJIN4YeCTBa BfEIIECTBA — MHWIJIMMOJb MW KHIOMOIJIb,
MUWJUIAMOJIAPHAS U KMJIIOMOJISIPHAsi MacChl BELLECTBA.
Pacuersl ¢ UCIONB30BaHUEM MOHATHH «KOJIUYECTBO
BEIIECTBA»,  «MOJSIpHas  Macca»,  «IIOCTOSTHHAs
ABorazipoy.

JdemoncTpaumnu. HekoTopble MeTauibl, HEMETAIUIBI U

COCIMHCHUA KOJIMYECTBOM BCIICCTBA B 1 Momb

Pewamo 3aJa4du C HCIIOJIB30BaHHUEM MOHSITHM

«KOJIMYCCTBO BCIICCTBA», KMOJIApHAs MacCCa», «IIOCTOSITHHAA

ABoraapo
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31 | Monsipablii 00BEM 3akon ABoraapo. MonspHblii 00beM Ta3000pa3HbIX | O0bsicHsAmMb, YTO TaKOE «MOJSPHBIE 00BEM Ta30BY,
ra3000pa3HbIX BeniecTB. OTHOCHUTENbHAS IJIOTHOCTh OJHOTO ra3a IO | «KHOPMaJbHbIE YCIOBUS.

BEIICCTB Ipyromy. Pewams 3anaun ¢ UCNONB30BaHUEM MOHATUN «KOJIUYECTBO

KpaTtHble equHHIBI U3MEpPEHHUs] — MIJUIMMOJISIPHBIN U | BEIIECTBa», «MOJISIPHAS Maccay», «MOJISIPHBIN 00BEM ra3oBy,
KHJIOMOJISIPHBII 00beMbI ra3000pa3HbIX BEIIECTB. «TIOCTOSIHHAsI ABOTa/Ipo».
Pacuetsl ¢ UCHONB30BaHUEM TMOHATHUH «KOJIUYECTBO
BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIM 00beM
ra3oBy, «IIOCTOSTHHAsT ABOTaIpO».
JdemoncTpanun.  Monens  MosiipHOro  oObema
ra3000pa3HbIX BEIICCTB
32-33 | Pacuérel o Pacyetrsl ¢ wucCIoONb30BaHHEM TOHATHUH «KOJIMYECTBO Xapaxmepuzosamo KOJTMYECTBEHHYIO CTOPOHY

XUMHYECKUM BEIIECTBA», «MOJSIPHAs Macca», «MOJIIPHBIM O0BbEM | XUMUYECKUX OOBEKTOB U MPOIIECCOB.

YpaBHEHUSIM ra3oBy, «4UCI0 ABOTaapo» Pewams  3amaum ¢ HUCNONB30BaHUEM  MOHSATUH
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Macca», «MOJIIPHBIN
00BEM Ta30By», «IIOCTOSTHHAS ABOTaApO»

34 | Boga. OcHoBaHus I'unpocepa.  KpyroBopor Boasl B mpupone. | O0vsicHsams, UYTO TaKOE  «OCHOBAHUS»,  «ILEIOYN»,
Odusnyeckue M XUMHYECKHE  CBOMCTBA  BOJBL: | «KaYECTBEHHAs pEaKLUs», KAHAUKATOPY.

B3aMMOJEHCTBHE C OKCUIIAMH.

OcHoBaHusl, uX coctaB. PacTBOpUMOCTh OCHOBaHMH B

Knaccuguyuposams ocHOBaHUS 110 PACTBOPHUMOCTH B BOJIE.

Onpedeﬂﬂmb MPHUHAJIC)KHOCTU HCOPTraHNYCCKUX BCUICCTB K
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Bojie. M3MeHeHne OKpacku HHAMKATOPOB B IIEIOYHOU
cpene. IlpencraBurenu menoye: TUAPOKCUABI HATPUS,
KaJus U KaJbLHsL.

Komnexus OCHOBAHHM.

15.

JdemoncTpaumnu.

JlaGopaTopHble OMBIT. V3MeHeHHe OKpacKu

VMHJMKATOPOB B LICJIIOYHOU cpefe.

KJIAaCCY OCHOBaHUU 0 popmyrie.

Xapaxmepuzoeams CBOWCTBA OTIENBHBIX IMPEIACTABUTEICH
OCHOBaHMH.

Hcnonv3z06ams TabIMIy paCTBOPUMOCTH ISl ONPEACTICHHS

pacTBOPUMOCTH OCHOBaHHIA.

35

PacTtBOpbI.
MaccoBas
pacTBOPEHHOTO

B€IICCTBA

J0JIA

PactBoputenr u pacTBOpEHHOE BeIIECTBO. PacTBOpHI.

PactBopenmue. I'mnparsi. MaccoBas JOJIS

pacTBOpPEHHOTO BelIeCTBA. Pacuerbl, CBSI3aHHBIE C

HUCITIOJIB30BaAHHUEM IIOHATHA «MaccoBas J0JI4A

PacTBOPEHHOTO BELIECTBAY.
JlabopaTopubie omnbiT. 16. O3HakomyeHHE C
MpenaparaMu JTOMAallHEW WM MIKOJBHOM anTeuyKu —
pacTBopamMu CIIUPTOBOM

NEepOKCHIa  BOIOPOJA,

HACTOMKHU HOoAa U HalllaTbIpHOT'O CITUPTA.

O6’bﬂC’H}ZIMb, 4TO TaKOC€ «MaccoBasg AO0Js1 PACTBOPCHHOI'O
BCHICCTBA)».

Yemanasausamo aHaJIOTruu c 00bEMHOM noJjien

KOMITIOHEHTOB T'a30BOU CMECU
Pewiams 3amayy ¢ HUCIIOJB30BAaHUEM IIOHSITHH «MaccoBasg

H0JIA QJICMCHTA B BCIICCTBC», «MaccoBasd JOJIA

PacTBOPEHHOTO BEILIECTBAY, «o0BeMHast JIOJISI

F33006p33H01"0 BEIICCTBa»
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skcriepuMenT Ne 1

WM MEJIHOTO KyTopoca.

36 IIpakTnueckas [IpuroroBneHre pacTBOpPOB coled ¢ WX 3agaHHOH | Pabomams ¢ 1mabopaTopHbIM  00OpyHOBaHHEM  H
pabota Ne 5 MaccoBOH A0JeH HarpeBaTelIbHBIMH  NPUOOpPaMH B COOTBETCTBHUH  C

IPaBUJIAMHU TEXHUKHU 0€30I1aCHOCTH.
Buinonnams  mpocteiiiime  mpueMbl  oOpalieHus ¢
71a00paTOPHBIM 00OPYIOBAHHEM: C MEPHBIM LIMJIUHIPOM, C
BECaMH.
Habniwooams 3a CcBOWCTBAMHM BELIECTB M SIBICHHUSMH,
HIPOMCXOAIIMMU C BEIIECTBAMH.
Onucviéams SKCHEPUMEHT € IOMOUIbIO €CTECTBEHHOI'O
(pycckoro WM POJHOTO) s3bIKa M SI3bIKA  XHUMUH.
Cocmasensims OTYETHI IO PE3yJbTAaTaM MIPOBEAECHHOTO
JKCIIEPUMEHTA
T'omosums pacTBOpPBl C ONPEAECIEHHOM MACcCOBOM JOJIEH
PacTBOPEHHOTO BEILECTBA.

- Jomarnuit BripamuyBanue KpHUCTAIJIOB aTIOMOKAIMEBBIX KBAacLOB | Buinonuams 0e30MacHbIE B TOMALTHUX YCIOBUSIX

AKCTIEPUMEHTBI, TPOBOJIUTH HAOIIOICHHUS 32 POCTOM
KpPHUCTAJIIOB.
Ogpopmasime OTYET O TPOJICTAHHON padoTE C

HCIIOJIb30BAHHUEM PYCCKOI'O A3bIKA U A3bIKA XUMUU.
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37 O06o01IeHre U cHCTeMaTH3alns 3HaHUN 110 TeMe « BaskHelIe npeacTaBuTe I HeOpraHMIecKux BemecTB. KonmuecTBeHHbIC OTHOIIICHHUS B
XAMUW

38 KoHnTtpoinbHas pabota mo teme «BaxkHelme npecTaBUTeNI HEOpraHnIeCKUX BenlecTB. KoanyecTBEeHHbIC OTHOIICHHS B XHMUH

OcHOBHBIE KJIACCHI HEOPraHuYecKux coequnenuii (10 u)

39 OKcHIbI: O60061enue cBefeHuit 06 okcuaax, ux kinaccupuxanuy, | O6vAcHAMb, YTO TAKOE «HECOJIEOOpa3yroIlue OKCUIBD»,
KIacCU(pUKaMs ¥ | Ha3BaHUAX U cBOMCTBaX. CIIOCOOBI MOyYCHUST OKCHJIOB | «COJICOOpa3yIome  OKCHIBDY, «OCHOBHBIE  OKCHIBD»,
CBOICTBA JlaGopaTopHble onbIThL. 17. B3auMozeiicTBue OKCHaa | KKUCIOTHBIE OKCHIIBD.

KaybLus ¢ BooM. 18. IlomyTHEeHHE U3BECTKOBOM BOAbl | Xapakmepuzosamb o0rue XUMUYECKUE CBOIiCTBa
coNeo0pa3yoIUX OKCHIOB (KHUCIOTHBIX M OCHOBHBIX)
Cocmaensams yYpaBHEHMsI PEaKIMil C ydacTHEeM OKCHJIOB.
Habntooams v onucvieams peakiiuu ¢ y4aCTHEM OKCHJIOB C
MIOMOIIIBIO €CTECTBEHHOTO (PYyCCKOTO WM POAHOTO) S3bIKA U
SI3BIKA XMMUH.
Ilpo6ooums  ONBITHI, TOATBEPKAAIOIINE XUMHUYECKUE
CBOMCTBa OKCHUJIOB C COOJIIOJIGHMEM TMPAaBHII TEXHUKH
0e30IMacHOCTH

40 OcHoBaHUS: OcHoBaHusl, UX KiaccuuKalus, Ha3BaHUs U CBoicTBa. | Cocmagnsams ypaBHEHHs peakluii C ydacTHeM OCHOBaHUH.
knaccuukanus  u | BzaumonmeincTBue ¢ KUCIOTaMU, KUCJIOTHBIMU OKCHAaMu | Habniooams M onucvléams Peakiui ¢ YIaCTHEM KHUCIOT C
CBOMCTBA u consiMu. Pa3znoxeHne HepacTBOPUMBIX OCHOBAHHI. | IOMOIIBIO €CTECTBEHHOTO (PYCCKOIO MM POJHOIO0) SI3bIKA U

CriocoOblI 1oryueHHst OCHOBaHHH.

JlabopaTopHble onbIThl. 19. Peakuus HelTpanuzauuu.

A3bIKa XUMHUU.

Hpoeoéumb OIIBITHI, MNOATBCPKAAOIIUC XHUMHUYCCKUC
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20. IlomyueHue ruapokcuaa Menu ero

21.

() wu

B3aUMOJICICTBUE C  KHUCJIOTOH. Pasnoxenue

ruapokcuaa meau (1) mpu HarpeBanuu.

CBOWCTBAa OCHOBaHMM, C COOJIOJAEHWEM IMPAaBHI TEXHHUKH

0€e30IacCHOCTH

41-42 | Kucmorsr: Kucnorel, ux knaccudukamuss u HazBanus. OOmue | Xapaxmepuzoeamsp 00IIHME XUMUYECKHE CBOMCTBA KUCIOT
KiaccupuKanus ¥ | XUMAYECKHE CBOWMcCTBa  KHUCIOT. B3aumonelictBue | Cocmagnams ypaBHEHHS pPEAKIUH C ydacTHEM KHUCIOT.
CBOIiCTBa KHCJIOT C MeTaulaMHi. OJIEKTPOXUMHUYECKUU pan | Habarooams U onucviéams peakiuyu C y4acTUEM KHCIOT C

HalpsDKEHUH MeTauioB. BzaumojnelcTBre KHCIOT C | MOMOIIBIO €CTECTBEHHOTO (PYCCKOrO MIIM POJHOIO) S3BIKA U
OKCHJAaMH METa/uIoB. B3aumojelcTBHE KHUCIOT C | S3bIKa XHUMHUH.

OCHOBaHUSIMH — peaxkuus HeWTpanu3anuu. | [[posooums  ONBITHL, MOATBEPKIAIOIINE XUMHYCCKUE
B3aumoneiictBue kuciaor ¢ consMmu. [lomydenue | cBoWCTBa KHUCIOT, C COOJIOACHMEM TPaBUI TEXHUKHU
OECKUCTOPOAHBIX U KUCIOPOACOIEPKAIMUX KUCIIOT. 0e30macHOCTH

JlaGopaTopHble onbIThL. 22. B3auMoaeincTBue KUcioT

¢ MeTaiaMu. 23. B3anmoaelicTBre KUCIOT C COISIMHU

43-44 | Conu: Conn, 1704 KJIaccupuKaIms n CBOMCTBA. | Pa3nuyaTe MOHATHS «CPEOHUE COJM», «KHUCIBIE COJIN,
kjnaccupukanus U | BzaumogeiictBue cosieil ¢ MeTamiaMu, OCOOEHHOCTH | «OCHOBHBIE COJIU.

CBOlCTBa 3TUX peakui. BzanmoencTBue coneu ¢ CONsIMU. XapakTepu3oBaTh 00IHME XUMUIECKUE CBOWCTBA COJIEH.

JlabopaTopubie onbIThl. 24. (O3HakOMJIEHHE C
KOJUIeKIen comei. 25. BzaumopeiictBue cyibgara
meau (Il) c xenezom. 26. B3aumopeiicTBue coneit c

COJIIMH.

Cocmasnsams ypaBHEHUS pEaKIMH C Y4YaCTHEM COJIEH.
Habniooams u onucvléams peakuuu ¢ yd4acTHEM CoJiel ¢
MTOMOIIBIO0 €CTECTBEHHOTO (PYCCKOT0 MJIM POJHOTO) A3bIKA U

A3bIKa XUMHUU.
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Hpoeodumb OIIBITHI, MMOATBCPKAAOIIUC XHUMHUYCCKUC

CBOWCTBAa coyied C COOJNIOJIGHUEM TMPaBHJ  TEXHHUKH

0e301acHOCTH
45 ['enernyeckas cBs3b | ['eHeTMueckne  psAapl  MeTaula M HeMmerauia. | Xapakmepuzoeams MOHITHE «T€HETUYECKUI ps».
MeXIy  Kjaccamu | ['eHeTHdeckas CBS3b MEXAy KJlacCaMU HEOpraHWYecKux | Muirocmpuposams TEHETUYECKYI0 B3aUMOCBS3b MEXIY
HEOPTraHUYECKHUX BEILIECTB. BEII[ECTBAMU: TPOCTOE BEIIECTBO — OKCHUJ — THUIAPOKCH]I
BEILIECTB JlabopaTopHble onbIThl. 27. ['eHeTHYecKasi CBSI3b HA | — COJIb.
MpUMEpE COCTUHEHUN MEIN. 3anucelieamv  ypaBHEHHS pEaKlMid, COOTBETCTBYIOLIUX
MOCTIEI0BATEIHbHOCTH («uenouke») peBpaIeHHA
HEOPraHUYECKHX BEIECTB PA3IMYHBIX KJIACCOB.
46 [IpakTuueckas Pemrenue skciepuMeHTaNbHBIX 33724 Ymemsv obOpamatrbest ¢ 1a00paTOpHBIM 00OPYTOBAaHHUEM H
pabota Ne 6 HarpeBaTeNIbHBIMU ~ TpHOOpaMH B COOTBETCTBUU  C

MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.

Pacnosznasams HEKOTOPHIE aHUOHBI U KATHOHBI.
Habnwooams cBOWMCTBA 3JEKTPOIUTOB U MPOUCXOAALINX C
HUMM SIBJICHUM.

Habniooams W onuceiéams  peakuud C  y4yacTHEM
AJIEKTPOJIMTOB C MOMOIIBIO E€CTECTBEHHOTO (PYCCKOTO HIIH
POJHOIO) SI3bIKA U SI3bIKA XUMHUU.

CDopmszupoeamb BBIBOZBI IO pE3yJibTaTaM HNPOBCACHHOTO
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JKCIIEPUMEHTA

47

O606H.I€HI/I6 H cucreMarusanusa 3HaHu# 1Mo TeMe « OCHOBHBIE KJIACCHI HCOPraHN4CCKUX COCHHHGHHﬁ))

48

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

Ilepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3jiemeHToB /.. MenaesieeBa u ctpoenue aroma (8 1)

49

EcrecTBeHHBIC
ceMeucTBa
XUMHYECKHX
3JIEMEHTOB.

AmpoTepHOCTD

EcrecTBeHHBIE CeMEHCTBa XWMHYECKHX 3JIEMEHTOB:
IIETIOYHBIE M IEIOYHO3EMENbHBIE METAJUIbI, TaJIOTeHHBI,
uHepTHBIe (OJaropogHble) Ta3bl. AMpOTEpPHOCTD.

AM(i)OTepHLIe OKCHUJIbI U THAPOKCHUIBI. KomirekcHble

COJIH.
JlabopaTopHble ONBITHI. 28. [Tonyuenue
aM(pOTepHOr0 THAPOKCUAA W  HUCCICIOBAHHE €ro
CBOWCTB.

ObvsacHames TPU3HAKY, MTO3BOJISAIONINE O0bEIUHSTH TPYIIIbI
XMUMHAYECKHX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTRA.
Packpvieams xuMuueckuii CMbICT (3TUMOJIOTHIO) HAa3BaHUU
€CTECTBEHHbBIX CEMEWUCTB

Apaymenmuposams OTHOCUTEIBHOCTh Ha3BaHUS «MHEPTHBIE
ra3bh»

Obvschuamb, 4YTO Takoe «aM(OTEpHbIE COEIUHEHMS.
Habniwooams v onucvieams peakuuil MeXAy BEIECTBAMU C
HOMOIIBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XMMUU.
Xapaxmepuzoeams JIBOWCTBEHHBIN XapakTepe CBOMCTB
aM(OTEPHBIX OKCHUIOB U THAPOKCHIOB.

IIpo6ooumsb ONBITHI TO TOJYYEHUIO W TOATBEPKACHUIO
XUMHUYECKHX  CBOWCTB

aM(QOTepHBIX ~ OKCHUIOB U

THUAPOKCHUIOB C CO6HI—OH€HH€M ImpaBuI TCXHUKHU

0€30I1aCHOCTH.
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50 Otxpeitue 1.1. Otkpeitue JI. W. MenneneeBsiM  Ilepuoauueckoro | Pasauuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MeneneeBbm 3akoHa M co3ganue uM llepmoguueckoil CcHUCTEMBI | KJIacCH(UKAIIUH.

ITepuoguueckoro XMMHYECKHUX 3JIEMEHTOB. Apeymenmupoeams oTHeceHue llepnoanueckoro 3akoHa K

3aKOHa JleMOHCTpaLuH. Pasznuynbie dbopmbl  TabuUI] | €CTECTBEHHOM KilacCU(UKaLUu.
MEPUOINYECKON CUCTEMBI. MonenupoBanue | Mooeruposamo XUMUYECKHE 3aKOHOMEPHOCTHU c
nocrpoenust  Ilepuoguueckoit  cucrembl  JI.  U. | BelaesneHHEM CYLIECTBEHHBIX XapaKTEpUCTUK OOBEKTa U
Menneneesa IpPEeACTAaBICHUEM UX B POCTPAHCTBEHHO-TPahUUECKON WM

3HAaKOBO-CUMBOJIMUECKOH hopme
o1 OcHoBHbIC CBe/ICHHS | ATOMBI  Kak ¢GopMa CyIIECTBOBAHUS XUMHYCCKHX Obvsacuamb, UYTO TaKOE  «IPOTOH», «HEHUTPOHY,

O CTPOCHHUH aTOMOB.

snemMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHHH aTOMOB.
JlokazarenbcTBa CIIOKHOCTH CTPOEHUSI aTOMOB. ONBITHI
Pesepdopna. [lnanerapHas Mmoens CTPOCHUS aToMa.
CoctaB  aTOMHBIX  siiep:  NPOTOHBI, HEUTPOHBI.
OTHOcHTENbHAs aTOMHAsI Macca. B3auMOCBSI3b MTOHATHH
«IIPOTOH», «HEUTPOH», «OTHOCUTEJIbHAs aTOMHAas
Macca.
JMemoncTpauuu. Mojienu aTOMOB XUMHUYECKHX

OJICMCHTOB.

«IJICKTPOH», «XUMUYECKUMN 9JICMCHT», «MaCCOBOM YHCIIO.

Onucvlieamy ~ CTpOEHHE  siipa  aTOMa  HUCIOJb3Ys
[Iepuonnueckyro cucreMy XUMUYECKUX 3nemeHToB JI..
Menneneena.

Ionyuams wHpOpPMAIUIO TO XUMHH U3 Pa3JTHYHBIX

HCTOYHHUKOB, arnalusupoeantb e€.
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52 Crpoenue Muxkpomup. OnektpoHbl. CTpoeHHE JIIEKTPOHHBIX | OObsCcHAmMb, YTO TaKOE <«OJICKTPOHHBIA CIIOW» WU
JIEKTPOHHBIX ypOBHEW aTOMOB XuUMHUECKuX 31eMeHTOB NeNe 1-20. | «9HEpreTHdecKkuii ypoOBEHbY.

YPOBHEHN aTOMOB [loHsiTHE O 3aBEPHIEHHOM 3JIEKTPOHHOM YPOBHE. Cocmaenams CXEMbl PACIPENCIICHHUST AJIEKTPOHOB IO
XUMHYECKHUX ANEKTPOHHBIM CJIOSIM B BJIEKTPOHHOM 000JI0UKe

anemeHToB NeNel-20

B Tabmume J[.1.

Menneneena.

53 [lepuonnueckuit N3otomsl. Puznyeckuit CMBICIT CUMBOIIUKH | Packpvieams (PU3NYECKUIl CMBICI: TMOPSAKOBOIO HOMeEpa
3akoH JI.1. [lepuoanueckoi CUCTEMBI. CoBpemeHHas | XUMUYECKOTO JJIEMEHTa, HOMEpa Iepuoja U HoMepa
MenpeneeBa u dbopmymupoBka Ilepuoamueckoro 3akoHa. W3MEHEHHUs | TPYIIIIHI.

CTPOEHHE aToMa CBOMCTB DJJIEMEHTOB B TMEpHOJaX M Tpymmnax, Kak | O0vbsacHAmbs 3aKOHOMEPHOCTH U3MEHEHHSI METAJUTMUECKUX U
GYHKIUS CTPOSHHUSI DJIEKTPOHHBIX 000JI0UEK aTOMOB. HEMETAJUIMYECKUX CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX
COCIMHEHUH B TIEPHOJIaX U TPYIIax.

54-55 | Xapakrepucrtuka XapakTepucTuka DdJeMEeHTa-MeTalljla M JlIeMeHTa- | Xapakmepuzosams  XUMUYECKHUE  AJIEMEHThl  1—3-To
XUMHUYECKOTO HEMeTajula M0 UuX TMojoxkeHuto B [lepumoanueckoi | mepuogoB Mo MX MNojokeHuto B llepuogmueckoil cucreme
JJIEMEHTA Ha cucteMe xuMudeckux aneMeHToB J[. 1. Menneneena. xumuueckux ayemenToB J[. . Menneneena.
OCHOBaHUU €ro JemoncTpanuu. Monenn aToMOB 3JIeMEHTOB 1—3-T0 | Apeymenmuposams CBOWCTBA OKCHAOB W THIAPOKCHIIOB
MOJIOKEHUS B MEepPUOJIOB METaJUIOB U HEMETAJIJIOB IIOCPEJICTBOM YPAaBHEHUI peakiuit
Ilepuoanueckoit
CUCTEME

56 3HaueHue CooOmienust  ydamxcs O KM3HM, HaydyHOMl U | Onpedensimb UCTOYHUKU XUMUYECKOW HH(OpMALIUN
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[Teproauueckoro
3aKOHa 1
ITepuoanueckoit
CHCTEMBI
XHUMUYECKHX
anemenTtoB /. U.

MenneneeBa

obmecTtBeHHor  gesrenpHoctn  JI.MI.  MeHaeneeBa
«llepuoguyeckoMy 3akOHYy HE TPO3UT pa3pyllieHue, a

TOJIBKO pa3BUTHUC U HaHCTPOﬁKH O6CH_IaIOTC$I))

IHonyuame HeoOX0oAUMYI0 HH(OPMAIMIO M3 PA3TUYHBIX

HCTOYHUKOB, aHanU3UpO8ams eé, ogopmaams
UH(GOPMAILMOHHBIN TPOIYKT, Hpe3eHmosams €ro, eecmu
HAYYHYIO IUCKYCCHUIO, OMCmMasams CBOIO TOUKY 3pEHUS WIH

KOppeKkmuposamy €g.

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

57

HNounasa

XUMHUYECKaA CBA3b

WNonnas xumudeckas cBsi3b. HoHbI, 00pa3oBaHHbBIC
aTOMaMH METAJUIOB U HeMeTauioB. CxeMbl 00pa3oBaHUs
WOHHOW CBSI3U 1711 OMHApHBIX coeAuHeHuil. MoHHBIE
KpUCTAINTUYECKHE PermEéTKu U (PU3MUecKre CBOWCTBA
BEIIECTB C OTUM THUOOM pemérok. [loHarne o
(hopMyIIbHOMN eMHUIIE BEIIECTRA.

Jemoncrpanuu. Buneodparmentst u cnaitnpsl «Monnas
XHMHUYECKass CBA3b». Komlekmus BemecTB ¢ HOHHOMI
XUMHYISCKOM Mopenun

CBA3bIO. HOHHBIX

KPUCTAJUIMYECKUX PELIETOK.

ObwsicHAmMb, YTO TAKOE NOHHAS CBSA3b, HOHLI.
Xapaxmepuzoeames MeXaHU3M 00pa30BaHUS HOHHON CBSI3H.
Cocmasnsams cXeMbl 00pa30BaHUsl HOHHOMN CBSI3U.
Hcnonvsoeams 3HaKOBOE MojenupoBanue.  Onpedensimo
THUTI XUMHAYECKOU CBSI3U TI0 (hOpMYJIe BEIIeCTBA.

IIpusooums IpUMEPHI BEIIECTB C HOHHOM CBS3BIO.
Ycemanasnueams TPUUUHHO-CIEICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEIIECTBA U BHUJIOM XHMHUYECKOU CBSI3U, MEXKIY
WOHHOMW CBSI3bI0 M KPHUCTATMYECKHM CTPOSHUEM BEIECTBA,

MCXKAY KpPUCTAUIMYCCKHMM CTPOCHHUEM BCEIIECTBA U €TO

(I)I/IBI/I‘-ICCKI/IMI/I CBOMCTBaMH

58

Kosaneutnas

XUMHNYECKaA CBA3b

KoBanentHass XumMH4YecKas CBS3b. 3J'ICKTpOHHBIC n

cTpykTypHble (Qopmynbl. [loHATHE O BaJIEHTHOCTH.

O6’bﬂCH}ZH’Ib, YTO TaKOC «KOBAJICHTHAA CBA3bY»,

«BaAJICHTHOCTBH».
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KoBanentnas HenossipHast cBsi3b. CxeMbl 00pa3oBaHUs
KOBAJEHTHOM CBS3U Uil OWHApHBIX COEJUHEHMM.

MoneKmepHHe u aTOMHBIC KPpUCTAIIIMYCCKUEC

peH_IéTKI/I, H CBOICTBa BCIIECTB C 3TUM THUIIOM peH_IéTOK.

Jemoncrpanuu. BupeopparMeHTsl W CIalbI
«KoBasrenTtHast  xuMu4deckas  CBsa3b».  Koyuiexkuus
BEILIECTB MOJEKYJISIPHOTO U aTOMHOTO CTPOEHUS.

Monenu MOJICKYJSIPDHBIX U ATOMHBIX KPUCTAJUIMYCCKUX

pPEUIETOK.

Cocmagnams cxeMbl 00pa30BaHUS KOBAJICHTHON
HETOJISIPHON XUMUYECKOH CBA3H.

Hcnonvzoéams 3HaKOBOE MOJCIINPOBAHHUE.

Onpedensamyp TAI XUMUUYECKOHN CBSI3U 1O opMyIie
BELICCTBA.

1Ipugooumsb pUMepbI BELECTB ¢ KOBAJICHTHOM CBA3BIO.
Yemanaenueames NTPUUMHHO-CIICACTBCHHBIE CBA3H MEXKIY
COCTaBOM BEILIECTBA U BUIAOM XUMHUYECKOH CBS3U, MEXY
KOBAJICHTHOM CBA3BIO U KPUCTAJUIMYECKUM CTPOCHUEM
BEIIECTBA, MEXAY KPUCTAIIMYECKUM CTPOCHHUEM BEIIECTBA

H €1ro (bH3quCKHMH CBOMCTBaMH

59

Kosanentnas
MOJISIpHAS

XUMHUYECKaA CBA3b

ONEeKTPOOTPULATENBHOCTD. P
AIEKTPOOTPULATENBHOCTH. KOBaJIEHTHAs MOJIspHAs
XUMHueckas cBs3b. JJunons. Cxembl 00pa3zoBaHUs
KOBAJIEHTHOM MOJIAPHOM CBSI3M JUIsl OMHAPHBIX
COCIMHEHUI. MOJEeKyIspHbIE U ATOMHBIE
KPUCTAJUIMYECKUE PEMIETKH, U CBOMCTBA BELIECTB C
3THUM TUIIOM PEIIETOK.

JdemoncTpanuu. Mozenu MOJIEKYISPHBIX M aTOMHBIX

KpUCTAJNINICCKUX peI_HéTOK.

O6’bﬂCH}ZI’}’lb, YTO TAaKOC «KOBAJICHTHAA IMOJIApHAsA CBA3b»,

«AIIEKTPOOTPHULIATEITLHOCTHY, «BO3TOHKAY TN
«cyomuManus.

Cocmasnams cxeMbl 00pa30BaHMs KOBAJIEHTHOH MOJSPHON
XUMHUUYECKOM CBSI3H.

Hcnonv3o6ams 3HAKOBOE MOJICITUPOBAHHE.
Xapakmepuzosams MeXaHU3M O00pa30BaHUS TOJSPHOU
KOBAJICHTHOM CBSI3H.

TAND XUMHYECKOM

Onpeodenamo CB3U 1O (opmyIe

BEIECTBA.
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Ilpusooums npuMepbl BEIIECTB C KOBAJICHTHOW MOJISIPHOU
CBA3BIO.

Yemanaenueamy TPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
COCTaBOM BEILIECTBA M BHJIOM XHMHUYECKOU CBSI3H, MEXKIY
KOBQJIEHTHOM CBS3bI0 U KPUCTAIJIMYECKUM CTPOEHUEM
BEILIECTBA, MEXKIY KPUCTAIUIMYECKUM CTPOCHHEM BEIIECTBA
U ero PU3N4eCKMMH CBOWCTBAMHU.

Cocmasnams  GopMynbl  OMHAPHBIX  COEOUHEHHMH 110
BaJEHTHOCTH W HAXOOUMb BAJEHTHOCTU JIIEMEHTOB IO
(hopMyIie OMHAPHOTO COCAMHCHHUS.

HUcnonvzosams MaTCpruaJIbHOC MOACIIUPOBAHUC

60

Merammnueckas

XUMHNYECKaA CBA3b

Merajuinueckas XUMUYECKass CBSA3b U MeTaJuIM4yecKas
Kpuctajunueckasi pemérka. CBOMCTBA BEIIECTB C ITUM
TUIIOM PELIETOK. Enunas npupona XUMHYECKHX
CBSI3EH.

JemoucTpanun. BugeodparmMeHTsI U crlaiiabl
«Merannnyeckas Xumuyeckas cBs3by. Komnekuus
«MeTamibl U CIUIaBbI».

JlaGopaTopHblie onbIThI. 29. M3rotoBieHne Moaeny,

UJUTFOCTPUPYIOLLEH CBOMCTBA METAJUIMYECKOU CBA3HU

ObvscHamb, 4TO TaKOE METAITMYECKAask CBS3b.

Cocmaenams  CXeMbl ~ O0pa3oBaHUS  METATUYECKOM
XUMHYECKOMN CBSI3H.

Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHUE.
Xapaxmepuzoeamsv MEXaHU3M o0Opa3oBaHUs
METALUTHYECKOMN CBSI3H.

Onpedenamy TN XUMHYECKOM CBSI3U 1O  (opmysie
BELIECTBA.

IIpu6ooums IpUMeEpHI BEIIECTB C METATNYECKOH CBA3BIO.

Yemanasnusamn IMPUYNUHHO-CJICACTBCHHLBIC CBA3U MCKIY
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COCTAaBOM BEIIECTBA U BHUIOM XHMHYSCKOM CBA3U, MCKIY
METAUIMYECKON CBS3BI0 U KpUCTAJUIMYCCKUM CTPOCHUCM
BEIIECTBA, MEXKAY KPUCTANIMYCCKUM CTPOCHUEM BEILIECCTBA
H €ro (1)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMH.

Hcnonvzosams MaTCpruaJIbHOC MOACIUPOBAHNC

61 CreneHb Crenenb okuciieHus. CpaBHEHHE CTCIICHH OKUCICHUS U | OObsicHamb,  9TO  TaKOE  «CTEMEHb  OKUCJICHUS»,
OKHCIIEHUS. BaJicHTHOCTH. [IpaBuia pacuéra CTEleHeld OKHCIICHHUS | «BaJCHTHOCTHY.
o GpopmysaM XUMHUYECKUX COCTUHEHUI. Cocmasnams  popMmysnbl OWHAPHBIX COCTUHEHHM Ha
OCHOBE OOIIIETO CII0c00a UX HAa3BaHHM.
Cpasnusamo 6a1enmHOCmMb M CTETICHb OKUCIICHUS
Paccuumvisamy  creneHu  okucieHus 1o  QGopmynam
XAMHYECKHX COETUHEHUHN.
62 OKHUCINTENLHO- OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIE PEAKIIHH. Obvsicrameo, 4qTo TaKoe «OKHUCJIUTEJILHO-
BOCCTaHOBUTENbHbIE | OmpeeneHue creneHeil OKHUCICHHUS [UIsl SJEMEHTOB, | BOCCTAHOBUTEIbHbBIC peaxkuum, «OKHUCIUTEIIbY,
peaxiuu o0pa3ymomux BeHIecTBa pa3HBIX KJIaccoB. Peakuuu | «BOCCTaHOBUTENDY, KOKUCICHUE)», KBOCCTAHOBICHHEY.

HOHHOT'0 OOMEHA M OKHUCJIUTEILHO-BOCCTAHOBHUTEILHBIE
pCaKkuu. OxuciuTens u BOCCTaAHOBHUTCIIb, OKHCJICHUC U
BoccTaHoBjJeHUe. COCTaBICHHE ypaBHCHI/Iﬁ OKHCIIHUTCIIb
HO-BOCCTaAHOBUTCIIBHBIX peaKI_II/Iﬁ METOJOM
QJICKTPOHHOT'O Oananca.

JdemoncTpauuu. B3anmoneicTBHe IIMHKAa C CEpOU,

Knaccugpuyuposams XUMHUECKUE PEAKIMA IO HPU3HAKY
«U3MEHEHHE CTETIEHEH OKUCIIEHUS 2JIEMEHTOBY.
Onpeoensimp OKUCIUTENb U BOCCTAHOBUTEIL, IPOLIECCHI
OKHCJIEHUS U BOCCTAaHOBJICHHUS.

Hcnonvzosams 3HaKOBOE MOZACIINPOBAHUC
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coisiHOM kucnoTod, xsnopugom wmenu (II). I'openue
MarHus. B3zanmoneicteue XJIOpHOM U CEPOBOAOPOIHOM

BOJEL.

63 | O6obumenne u cucremaruzauus 3HaHuiM 1mo temam «llepmonuueckuit 3akoH u Ilepumoauueckas cucremMa Xxumuueckux siemeHToB JI.U.
MeneneeBa u ctpoeHue aroma» 1 «CtpoeHue BemecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIH»
64 | KontponpHas pabdora no temam «llepnomuueckuii 3akon u Ileproamueckas cucrema XuMudeckux neMeHToB J[.J1. MenzaeneeBa u ctpoeHue
atoma» U «Ctpoenue BemiecTBa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUID)
Pezep | 64
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IIpumepHoe TemaTHYeCKOE IJIAHMPOBaHUE 9-ro Kiacca
(2 4 B Hexet0, Becero 70, u3 HUX 4 4 - pe3epBHOE BpeMs).

Home
pa
YPOK Tema ypoka OcHoBHOE CoACpKaHUC XapaKTepI/ICTHKa OCHOBHBIX BU10B I[EHTSJIBHOSTI/I
OB YpoKka Oﬁy‘lalOHII/IXCH (Ha YpoBHE y'leﬁHbIX )IeI/ICTBI/II/I)
n/n
IToBTOpEeHMe 0 00001IeHUE CBeIeHUH 110 Kypcy 8-r0 kiacca. XumMuuyeckue peakuuu (S 1)

1 Knaccudukanus bunapubie coeaunenus. Okcuzpl coseoOpasyroume u | Xapakmepuszoéams OKCUABI, TUIPOKCUABI (OCHOBaHMS,
HEOPraHUYECKUX HecoJieo0pas3yroIue. I'mppoxener: OCHOBaHUs, | aM(OTEepHbIE TUIPOKCHUJIBL, KHUCIIOPOACOAEpIKALLE
BCIICCTB U UX aM(l)OTepHBIe, KHCJIOTHI. CpeI[HI/Ie, KHCJIBIE, OCHOBHBIC KI/ICJ'IOTLI) " COJIM IIO IJIaHYy: COCTAaB, CITOCOOBI 06p330BaHI/IH
HOMEHKJIaTypa COJIH. Ha3BaHUM, XapaKTEPHbIEC CBOMCTBA U NOJIyYECHHE.

I[eMOHCTpaI[I/II/I. O3HaKoMIJIEHHE C KOJLICKIOUAMUA Kﬂaccuqu;upoeamb OKCHUIbI, THAPOKCHUIBI (OCHOBaHI/IH,
METAJIJIOB n HEMECTAJIJIOB. O3HakoMiIeHHE C aM(i)OTepHI)Ie TUAPOKCUBI, KHUCJIOPOACOACPIKAIINEC
KOJICKIOUAMHU OKCUO0B, KMUCJIOT U COJICH. KI/ICJ'IOTLI) " COJIU 110 PA3JINYHBbIM ITPHU3HAKAM.
Ymemv  moaTBEpKIAaTh  XapaKTEPUCTUKY  OTIEIBHBIX
HpCHCTaBHTCHCﬁ KJIaCCOB HCOPTaHNYCCKUX BCIICCTB
YPaBHCHUAMU COOTBETCTBYIOIIIHUX peaKHHﬁ.
PCZCKpbl@ClWlb B3aUMOCBA3b MCKIOY KJj1accaMu
HCOPTaHUICCKUX COGHHHGHHﬁ, KaK r’CHETHUYCCKYIO

2-3 | Knaccugukamus OO6o0uieHne CBeIGHUH O XMMHUYECKHX peakuusxX. | OO0vacHAmMb, YTO TaKOE «XUMUYECKas peakLusy, «PeaKkiuu
XUMHNYECKUX Knaccmbnxaum{ XUMHUYECKUX peaKHI/Iﬁ M0 PA3JIMYHBIM | COCAUHCHUA), «KPCAKIINU PA3JIOKCHUA», KPCAKIIUA 06M€Ha»,
peaKLII/Iﬁ 1o OCHOBAaHHAM: COCTABYy H 4YHCIY pearupyromux #u | «pCakinuun 3aMCIICHUAY, «pCaKkunun HCﬁTp&HHS&HHH)),
pa3TAYHBIM 0o0pa3yommxcss  BEHIECTB, TEIIOBOMY 3 (DEKTy, | «IK30TepMUIECKHE peakuum», «OHJIOTEPMHUYECKHUE
OCHOBAaHMAM HaIllpaBJICHUIO, HU3MCHCHHIO CTerneHen OKHMCJICHHUS | pCAKIIUM», «O6paTI/IMBIe pCaKknum», ((H606paTI/IMBIe
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DJIEMEHTOB, O00pa3yIONIMX pPearupyronifue BeIIeCTBa,
daze, UCTIOIB30BAHUIO KaTaIU3aTOpPA.

JladbopaTopuble omnbiThl. 1. B3aumopeiicTBue
aMMuaKa u XJIOPOBOJOPOA. 2. Peakuus
HelTpanu3anuu. 3. HaGmronenue temmoBoro 3¢ dexra
peakuuu HeuTtpanuzanuu. 4. B3auMojaencTBue cepHOi
kucinotel ¢ okcumom  memu(ll). 5. Pasmoxenwue
MEPOKCHIa BOJIOPOIa C IOMOIIIbIO KaTanas3bl KapToders.

peaKIum», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUNY,
«TOMOTEHHbIE  pPEaKLUU», «reTePOTreHHbIE  PEaAKIUN»,
«KaTaTUTUYECKUE peaKim, «HEKaTaJIUTUYECKUE
peaKumy, «TeraIoBon A3pGeKT XUMHUUECKON peaKkinumy.
Knaccugpuyuposames XuMuU4eCKHe peakiyyl MO Pa3IUuYHBIM
OCHOBAHUSIM.

Onpeodensams OKUCIUTENb M BOCCTAHOBUTENb, MPOIECCHI
OKHUCJICHUS U BOCCTAHOBJICHHS.

Habniooams n onucvieams peakliud MEXAY BELIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) A3BIKA U A3bIKA XUMHH

45

[TonsTHE O CKOpOCTH
XUMHUYECKOH
peaknuu. Katanms.

[lonsiTue 0 ckOpocTH XUMUYECKON peakunu. DakTopsl,
BIMSIOUIME HA CKOPOCTb XUMHUYECKHX PEaKIUil:
MpUPOJA pEarupyrolluX BEIIeCTB, UX KOHIIEHTpalus,
TeMIeparypa, IUIOUIaJb CONPUKOCHOBEHUS, HaIU4Yue
karanusaTtopa. Karanus.

JeMoHcTpanum. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM
peaklMK OT IPUPOJbI pEATMPYIOLINX BEUIECTB.
3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKIH OT KOH-
LIEHTPALUU PearupyoUIuX BEUIeCTB. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOW PEaKIH OT IJIOIIa 1
COMPUKOCHOBEHHSI PEarupyoIINX BEIIECTB («KHUISIIUN
CJI0i1»). 3aBUCUMOCTh CKOPOCTH XMMHYECKOM peaKIuu
OT TEMIIEPATYPbI pEarPYIOIINX BEIIECTB.
JlaGopaTopHble onbITHI. 6. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PeaKlUu OT MPUPOJIbI PEArupyrOIINX
BEIIECTB Ha MPUMEpE B3aUMOICHCTBUS PaCTBOPOB
THOCYJb(aTa HaTPHS U XJIopua 6apus, Tuocyibhara
HAaTpHs U COJITHOM KHUCIIOTBI. 7. 3aBUCHMOCTb CKOPOCTH
XUMUYECKON peakluu OT MPUPO/Ibl METAIIOB MIPU UX
B3aNMOENCTBUHU C COJITHON KHUCIOTOH. 8. 3aBUCHMOCTD
CKOPOCTH XUMUYECKOMW PEAKIIMHU OT IPUPOJIbI KUCIOT

O6vscHAMb, UTO TAKOE «CKOPOCTh XUMUYECKOU PEaKIIum.
Apeymenmuposamsb BBIOOP €IUHULL U3MEPEHHS VP.
Yemanasnueams nMpUYMHHO-CIECTBEHHBIC CBSA3H BIHUSHUS
pPa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKHUX PEAKIIUMN.
Habniooams n onucvieams peakiiud MeXAy BELIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUHU
IIpogooums  ONBITHI, TOJTBEPKIAIOUINE 3aBUCUMOCTD
CKOPOCTH XMMHUUYECKOU PEaKIMK OT Pa3IUYHBIX (JaKTOPOB
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IIPU B3aUMOJICHCTBUU UX C JKe€JIEe30M. 9. 3aBUCUMOCTh
CKOpPOCTH XMMHUYECKOW peakiuu OT TeMieparypsl. 10.
3aBUCUMOCTH CKOPOCTH XUMUUYECKOU PEAKIIUU OT
KOHIIeHTpaluu. 11. 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PeaKliy OT IJIOMIaJAN CONPUKOCHOBEHUS
pearupyromux BemecTs. 12. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PEaKLMH OT KaTaau3aropa.

Xumuveckue peakuuu B pacteopax (10 1)

DNeKTpoIUTHYECKast
T CCOIIHAITUS

[Tonsatne 00  DIEKTPOTUTHYECKOW  JAUCCOLMAIIHH.
DONEKTPOJIUTBl U HEDIEKTPOIUTHL MexaHu3m
JMICCOIIMALINI DJIEKTPOJIMTOB C PA3ITUYHBIM XapaKTepOM
cBsi3u. CrTeneHb HIEKTPOJIUTHYECKON AUCCOLHUAIHH.
CunpHbI€ U ci1a0ble AJIEKTPOJIUTHI.

JemoHcTpanuu. VcnbiTanue BelecTs U UX pacTBOPOB
Ha 2JIEKTPOIPOBOJIHOCTh

JlabopaTopusble onbiThl. 13. Jluccoumanus criadbix
DIIEKTPOJIUTOB Ha TIPUMEPE YKCYCHOM KHCIIOTHI.

Xapakmepuweamb IIOHATHA OJICKTPOJIUTHUYCCKAA
Jucconuanus», «3JICKTPOJIUTLD?, «KHCIJICKTPOJIUTLD).
Yemanasnusame IMPUYIUHHO-CIICACTBCHHBLIC CBA3U MCKAY
HpHpOI[Oﬁ QJICKTPOJINTA U CTCIICHBIO €0 JUCCOLMAlINU.
Yemanasnusame NPUYHUHHO-CICACTBCHHBIC CBA3U MCKIAY
TUIIOM XUMHYECKOM CBSI3U B QJICKTPOJIUTC U MCXAHU3MOM
€ro aucconuainuu.
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7 OcCHOBHEIE OCHOBHBIE ITOJI0KEHUI TCOpHUUn SHGKTpOHHTquCKOﬁ Xapaxmepus'oeamb IIOHATHUA «CTCIICHb AUCCOLHMALIUN,
MOJIOXKEHUs TEeOopuu | aucconuanuu. Knaccudukaius MOHOB U UX CBOWCTBA. | «CHJIBHBIC  DJIEKTPOJIMTBI»,  «CJIA0ble  DJIEKTPOJIHUTHIY,
3NeKTposuTHYeCKOM | KUCIOThI, OCHOBaHMS M COJMM KakK JJIEKTPOIUTHL. VX | «KaTHOHBD), «aHUOHBD), «KUCIOTHI), KOCHOBAHUSDY, «COJIH.
JTUCCOTTHAITUT KJ1accu(UKanus U TUCCOIHAITHSI. Cocmasnsime ypaBHEHUS AJICKTPOJUTHUECKON JUCCOIMAIIIHI
(TOM). JdeMoHcTpanuu. 3aBUCUMOCTb 3JIEKTPOINPOBOJHOCTH | KHCIIOT, OCHOBAHUM U COJICH.

YKCYCHOM KHCIJIOTBI OT KOHICHTpaumu. JIBwkenue | Murtocmpuposams TPUMEPAMH  OCHOBHBIC — ITOJIOXKEHUS
OKpAIIICHHBIX HOHOB B 3JIEKTPUUYECKOM II0JIE. TEOPHUH JICKTPOTUTHUECKOUN TUCCOIUAIUH.
Pasznuuams ~ KOMIIOHEHTBI  JIOKA3aTENbCTB  (TE3HUCOB,
apryMEHTOB M ()OPMBI JOKA3aTEIbCTBA)
8—9 | Xumuueckue OO0mue XWMHUYECKHE CBOICTBA KHUCIOT: H3MEHeHHe | Xapaxmepuszoéams O0IINE XUMHUECKHUE CBOMCTBA KHCIOT C

CBOICTBA KUCJIOT B
CBETE TEOPUHU
BJIEKTPOTUTUYECKON
Jccolranuu

OKpacKM MHAMKATOPOB, B3aUMOJECHCTBHE C METAJUIAMH,
OKCHUJAAMHM M THAPOKCHIAMU METaUIOB U COJSIMHU.
MounekymsipHble M UOHHBIE (TIOJIHBIE U COKpPALIEHHBIE)
YpaBHEHUS peaKIMid. XUMHUYECKUI CMBICII
COKpAIIEHHBIX  ypaBHEHUH. YCJIOBUA MNPOTEKAHUSA
peakuui MeXIy DJJEKTPOJIUTaMH 10 KOHHA. Psg
AKTUBHOCTH METAJLIOB.

JladopaTopuble onbiThl. 14. V3MeHeHHE OKpacKu
WHIUKATOPOB B  KHUCIOTHOM cpene. 15.Peaknus
HEWTpalM3allMi  pacTBopa  WIENIOYM  Pa3IU4YHBIMU
kucinotamu. 16. Ilomydyenue runpokcuna meau(ll) u ero
B3aUMOJICMICTBUE C pA3JIMYHBIMU KHCIOTaMH. 17.
B3anmogeiicTBre CHIIBHBIX KUCTOT ¢ okcuaoM memu(ll).
18-20. BszaumogeiicTBue KuCIOT ¢ MeTayulamMu. 21.

MO3UIMK TEOPUU BIEKTPOIUTUYECKON JUCCOIUALIAH.
Cocmaénames MOIIEKYJISIPHBIE, TIOJHBIE M COKpALIEHHBIE
WOHHBIC YPaBHEHUSI PEAKIINI C y4aCTHEM KHUCIIOT.
Apeymenmupoeams BO3MOKXHOCTb NPOTEKAHMS pPEAKIUN C
y4acTHEM KHUCJIOT Ha OCHOBe mpaBwia bepromie m psga
AKTMBHOCTH METAJIJIOB.

IIpo600ums ONBITHI, TOATBEPKAAONTNE XUMUICCKHE
CBOMCTBA KUCJIOT, C COOTIO/ICHUEM MPABUIT TEXHUKHU
0E30ITaCHOCTH.

Habnrwoams u onucvieams peakuu ¢ y4acTueM KUCIIOT C
MOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
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KavectBennas peakiuss Ha  KkapOoHar-wmoH. 22.
[Tonydyenue cCTyaHd KPEMHHEBOW  KHUCIOTHIL.  23.
KauecTBeHHas peakiysi Ha XJIOPUI- UM CYJIb(aT-uOHBI
10 XuMuyeckue O6mmue XUMHUYECKHE CBOIiCTBa menouet: | Cocmasnsams MOJNEKYJSIPHbIE, TOJHBIE U COKpAallleHHBIC
CBOWCTBA OCHOBAHMH | B3aUMOJICUCTBUE C KHUCIOTAMH, OKCUJAMH HEMETAJJIOB, | MOHHBIC YPABHEHHS PEAKLIMI C yYaCTHEM OCHOBAHUM.
B CBETE TEOPHUH COJISIMHU. Ob6mmue XUMHYECKHE CBOICTBa | Apeymenmupoeams BO3MOKHOCTbH NPOTEKAHHUS peakUuid ¢
ANEKTPOJIIUTUYECKON | HEPACTBOPUMBIX  OCHOBAHMM:  B3aUMOJIEHCTBUE  C | yYaCTHEM OCHOBAHMI Ha OCHOBE mpaBuia beproiie.
JUCCOLUAIIUU KHCIIOTaMU, Pa3lioKeHHUEe IPU HarpeBaHUU. IIpo6ooums  ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE
JlabopaTopubie omnbIThl. 24. l3MeHEHHWE OKpacKH | CBOMCTBA OCHOBAHHM, C COOJIOJACHWEM IMPAaBWI TEXHUKU
WHIUKATOPOB B IIEIOYHOM cpene. 25. B3anmopelictBue | 6e30macHOCTH
miesiouel ¢ yraekucasiM razom. 26. KauectBennas | Habnrooams U onucvléams peakllMM C y4acTUEM KHUCIOT C
peakiuss Ha KaTuoH amMoHus. 27. llomyudeHue | MOMOUIBIO PYCCKOTO (POIHOTO) SA3bIKa U A3bIKA XUMUHU
ruapokcuaa menu(ll) u ero paznoxxenue
11 | Xumuyeckue OO01re XMMUYECKUE CBOMCTBA CPETHUX COJICH: Xapaxmepuzoéams 00IIME XMMHYECKHE CBOICTBa cOJIel C
CBOICTBa coJieli B B3aMMOJIEICTBHE C KUCIOTaMU, 111€JI0YaMH, COJIIMU U MO3UIIMIA TEOPHUH IIEKTPOJIUTHUECKOU TUCCOIUAIUH.
CBETE TEOpUHU MeTayuiamu. BzanmoeicTBre KUCibIX coiel co Cocmaénames MOIIEKYJISIPHBIE, TIOJHBIE M COKpALEHHBIE
ANEKTPOIIUTUYECKON | HIeT0UaMHu. WOHHBIC YPaBHEHUSI PEAKIINI C y4aCTHEM COJIEH.
U CCOLIAIUU JlaGopaTopubsie onbiThl. 28.  B3aumoneiictBue | Apeymenmuposams BO3ZMOKHOCTh MPOTEKAHUS pPEaKIMid ¢
KapOoHaToB ¢ kucinoTamu. 29. Ilonydenue rupokcuia | yyacTHEM coJiel Ha OCHOBE npaBuia beproie.
xkeneza(lll). 30. B3aumonelicTBue xene3a ¢ pacTBOpoM | [Iposooums  ONBITHL,  MOATBEPHKAAIONINE  XHUMHUYECKHE
cynbdata meau(1l) CBOMCTBAa COJIEH, C COOJIOIEHUEM TIPaBUJI TEXHHUKHU
0€30MacHOCTH.
Habniooams n onucvieams peakiui C y4acTHEM COJIEH C
MIOMOIIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU
12 IToustue o [uaponns, kak OOMEHHOE B3aMMOJEHCTBHE coJiel ¢ | YVemanasnusams 3aBUCUMOCTH MEXKAY COCTaBOM COJM U
THIPOJIN3E COJIEM BOJIOK. ['MapoNn3 conmu CUIBLHOTO OCHOBAHUS U CJIa0OM | XapakTepoM TUIPOIH3a
KUCHOThI. ['maponus conu crnaboro OCHOBaHUS U | AHanuzuposams Cpely pacTBOpa COJIM C  IOMOIIbIO
cuinbHOM KucioTel. [kana pH. WHIUKATOPOB
Jemonctpanun. Onpenenenue xapakrepa cpensl B | [lpocno3uposams TN TUIPOJIM3a COJMM HA OCHOBE aHaIM3a
pacTBOpPAX COJIECH. ero GopMyJisl
13 [TpakTuueckas CBoiicTBa KHCJIOT, OCHOBaHWW, OKCHJOB W coiiell B | Vmems oOpamaThcs ¢ J1a0OpaTOpHBIM OO0OpPYAOBaHUEM U

pabota Ne 1.

CBETE€ TEOPHUM DJICKTPOJIUTHYECKON JHUCCOLMALMUA U

HarpeBaTelIbHBIMM  NPUOOpPaMH B COOTBETCTBHHU  C
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Pemenue
AKCIEPUMEHTATBHBIX
3aJa4 IO TeMe
«DNEKTPOJIUTHYECKA
s1 TMCCOITHAITHS

OKHCIINTCIBHO-BOCCTAaHOBHUTCIBbHBIX peaKHHﬁ.

[IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Habniooams cBOWCTBA 3J1EKTPOJIUTOB U MPOUCXOISIIUX C
HUMMU SIBJICHU.

Habniooams W onucvléams  peaklUMM C  y4dyacTUEM
AJIEKTPOJIUTOB C IOMOIIBK) €CTECTBEHHOI'O (PyCCKOro WU
POZHOTrO0) A3bIKA U SI3bIKA XUMUHU.

Dopmynuposamb BBIBOJBI 10 PE3yJbTaTaM IPOBEIEHHOTO
HKCIEPUMEHTA

14 O0600111eHKE U cUcTeMaTU3alus 3HaHUU 110 TeMe « XMMUYECKUE PEaKIIMK B PACTBOPAX 3JIEKTPOJIUTOBY
15 KontposbHast padota Ne 1 o teme «XMMHUYECKHE PEaKLIMU B pPACTBOPAX JIEKTPOJIUTOBY
HemeTtasuibl M MX coefMHeHUs (25 1)
16 Oo6was CrpoeHrie aTOMOB HEMETAJUIOB U UX IOJIOKEHHE B Ob6vsacHamb, 4TO TaKOE HEMETAIUIbI.
XapaKTepUCTHKA [lepnoauueckoii cucteme. Psn CpasHusams annoTPONHbIE BUAOU3MEHEHHUS KUCIOPOIa.
HEMETaJJIOB 3JIeKTpooTpuLaTenbHoCcTU. Kpuctamnuueckue petiérku | Packpvieams NPUYUHBI AJTIOTPOITUH.
HEMETAJIJIOB — IMPOCTHIX BEHIECTB. AJUIOTPONUS U €€ Xapaxmepuzoeams XUMHUYECKHE DJIEMEHTbI-HEMETAJUIBI U
npu4rHbl. PU3NUecKue cBoiicTBa HeMeTaioB. OOIMe | IPOCThie BelleCTBAa-HEMETAJUIBI: CTPOCHHE, (PU3MUECKUEe U
XMMHYECKHE CBOMCTBA HEMETAJJIOB: OKUCIIUTEIbHBIE U | XMMHUYECKHE CBOIICTBA HEMETAIJIOB.
BOCCTAaHOBUTEIIbHBIE. Obvacuams 3aBUCUMOCTh OKHUCJIUTEIBHO-
Jemonctpanun. Kosmnekuust HemeramnoB. Mopenu | BOCCTAHOBUTENBHBIX ~ CBOMCTB (MM MpeocKasvleéanb
KPUCTANIMYECKUX PEIIETOK HEMETAJlJIOB: aTOMHBIE U | CBOMCTBA) 3JIEMEHTOB-HEMETAJUIOB OT HX IIOJIOKEHHUS B
MoJieKyJsipHble. O30HaTOp M NpUHUUNBL ero padotsl. | [lepuoanueckoil cucteme xumuueckux snementoB [ U.
['openne HeMeTa;sIOB — TMIPOCTBIX BEILIECTB: cepbl, | MeHnneneesa.
docopa, IpeBeCHOTO YIIIs. Yemanasnueamby TPpUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY
CTPOEHHMEM  aTOMa, XHMMHMYECKOH  CBA3BIO,  THUIIOM
KPHUCTAJUTMYECKON PENIETKH HEMETAJUIOB U UX COEINHEHHM,
uX (pU3NYECKUMH CBOWCTBAMHU.
/Jloka3vieamb OTHOCUTENBHOCTb TMOHATHH «METaul» H
«HEMETAIL»
17 Obmas ["anmorensl, cTpoeHHE UX aTOMOB M  MOJIEKYH. | Xapakmepuzoeams cTpoeHue, (pU3NUECKue U XUMHUYECKUE
XapaKTepUCTHKA @u3znyeckue M XUMHUYECKHE CBOMCTBA TaJOTEHOB. | CBOMCTBA, IOJYYEHUE M NPHUMEHEHUE TaJOr€HOB B IUIAHE

yneMeHToB VIIA

3aKOHOMEPHOCTH HW3MEHEHUsI CBOWCTB TaJlOT€HOB B

00111ero, 0COOCHHOT0 U €IMHUYHOTO.
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Ipynmnbl — 3aBUCUMOCTM OT X InojoxxkeHus B Ilepuoguueckoil | Yemanasniueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY
raJIoOreHOB cucreme. HaxoxneHue ramoreHoB B INPUPOAE M HUX | CTPOCHMEM  aTOMa,  XHMHUYECKOM  CBS3bIO,  THUIIOM
N0JIy4yeHUe. 3Ha4eHUE U IPUMEHEHUE TaJOrE€HOB. KPUCTANTMIECKON PEeIIETKH rajloreHOB, UX (U3MUYECKUMH U
JemoncTpanuu. OOpa3sipl TalOreéHOB — MPOCTBIX | XUMMUUYECKUMH CBOMCTBaMU
BEILECTB. B3anMOnencTBHe TaJlOreHOB C METaJUIaMH.
BeiTecHenue xsiopa 6poMOM WM HOJIa U3 PACTBOPOB MX
coJier
18 CoenuHenus ["aoreHoBOJOPO/IBI M COOTBETCTBYIOLIME UM KUCIOTHI: | Xapakmepuszoéams COCTaB, (PU3MUECKUE U XHMUYECKHE
rajloreHoB IJIaBUKOBas, COJIsiHAS, OpOMOBOZIOPOJHAS, | CBOMCTBA, MOJY4YEHHME MW NPUMEHEHHE  COCJAMHEHUN
MOJI0BOIOPOAHASL. lNanorenuns!. KayecTBeHHbIE | TaJIOT€HOB € UCIOJIb30BaHUEM PYCCKOTO (POJIHOIO) s3bIKA U
peakuuu Ha raJIor€HU/-MOHBI. [Ipumenenue | si3pIka XUMUU.
COEMHEHUH raJIoreHOB U UX OHOJIOTHYecKas poJib. Haszvieamv  coenquHeHUs TrajloreHoB 1o Qopmyne u
JNemonctpanus. Komiekuus npupogHbIX COSAWHEHHH | cocmagiams HOPMYIIBI IO MX Ha3BAaHHIO
XJIopa. Yemanasnueams TIpUYMHHO-CIIEACTBEHHBIE CBSI3U  MEKIY
JlaGopaTopHsie onbIThl. 31. Pacno3naBanne XUMHYECKON CBSI3bI0, THUIIOM KPHUCTAJUIMYECKOW PEHIETKH
raJIOTeHUI-MOHOB COEJIMHEHUH TaJoreHoB, X (PU3MUECKUMH U XMMUYECKHUMU
CBOMCTBAaMH.
Ilposooumys, Habmooams WM onucvLleamv XUMUYECKUI
HKCIEPUMEHT 1O pacHO3HaBAaHUIO TaJIOI€HUJI-MOHOB C
co0JTI0/IeHHEeM IIPaBUJI TEXHUKH OE€30MacCHOCTH.
Buinonnams  pacdersl 1O XHMHUYECKUM QopmyiaM |
YPaBHEHMSM  DPEaKLUi, MPOTEKAIUX €  Y4acTHEM
COC/IMHEHUH TAJIOTEHOB
19 [IpakTnueckas CounsiHasi KUCIIOTa — CHJIBHBIA 35eKTposuT. Tunuunsle | Ymems oOpamiarbesi ¢ 1abOpaTOPHBIM 00OpYIOBaHUEM HU
pabora Ne 2. peakiuu KUCJIOT: B3aMMOJEHCTBHE ¢ MeTajslaMH, | HarpeBaTelbHBIMU ~ NPUOOpaMH B~ COOTBETCTBHH  C

«M3yuyenue cBOWCTB
COJIIHOW KUCJIOTBI»

OCHOBHBIMH U aM(pOTEPHBIMU OKCHJAMH, OCHOBaHUSIMHU
51 aM(bOTEepHBIMH TUAPOKCHIAMH, COJIIMM.
KauecTBeHHast peakuys Ha XJIOpUA-UOH.

IpaBUJIaMU TEXHUKHU 0€30MacCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOIANINX C
HUMH SIBJICHUM.

Habniooams w  onucvléams  peakul € y4acTHEM
AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYyCCKOrO WU
POJIHOTO) SI3bIKA U SI3bIKA XHUMUH.

Dopmynuposampb BBIBOJIBI TI0 pE3yJbTaTaM IPOBEIACHHOTO
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AKCIIEPUMEHTA

20

O61mmas
XapaKTePUCTHKA
aneMeHToB VI A -
xanbKoreHoB. Cepa

OO0mmas xapakTepucTrka 3JeMeHToB VI A — rpymnibl.
Cepa B nipupo/ie u e€ nojydeHue. AJJIOTPOITHBIE

Mo u(UKAIIK cephl U UX CBOMCTBA. XUMUYECKUE
CBOMCTBA CEphl U €€ IPUMEHEHHE.

JemoncTpaumnu. BzaumoaencTeue cepsl ¢ METaIIaMU.
I'openue cepsl B KUCIIOpOJE

Hasams 00LIYI0 XapaKTEpUCTHKY aToMaM, IPOCTHIM
BELIECTBAM U COECAMHEHUSIM XaJIbKOT€HOB B 3aBUCUMOCTH OT
ux nojoxenus B [lepuoauueckoii cucreme.
Xapakmepuzoeams CTpOCHHE, AIIOTPONHS, (HU3NUYECKHE U
XMMUYECKHE CBOWCTBA, IOJYyYEHHUE U IPUMEHEHHE CEePBI.
Yemanasnueams TpUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY
CTPOGHHEM  aToMa, XHMHYECKOH  CBA3bIO,  TUIIOM
KPUCTAIJIMYECKON pPEIETKU cepbl, €€ (U3MUECKUMU U
XMUMHUYECKMMHU CBOWCTBAMH.

Buinonnams  pacuérel 1O XHMMHUYECKUM QopMmyiaM H
YPaBHEHMSIM PEAKIUMI, IPOTEKAIOIIUX C YYACTHEM CEPBHI.
Ilposooums, mabrodams U onucbieams XAMHYECKHUI
HKCIIEPUMEHT 110 TOPEHUIO CEPBl Ha BO3YXE U B KHCIOPOJE
¢ cOOJII0/IEHHEM IIPABHJI TEXHUKH 0€301aCHOCTH

21

CepoBopopon u
Cynbpuabl

CepoBOJOpO/: CTPOCHHE MOJEKYIbI, (HU3UYECKHEe U
XUMHYECKHe, MMoJyudeHne u 3HaueHne. CepoBOOpOIHAS
kucnota. Cynbunasl u ux 3HaueHue. JIroMuHOpOpHI.
JMemoncTpanus. Komnekuus cynbQuaHbx py.
KauecTtBeHHast peakuus Ha CyIb(UI-UOH

Xapakmepuzoéams cOCTaB, (PU3MUECKHE U XMMUYECKHE
CBOMCTBA, IOJIyYEHUE U IIPUMEHEHUE COECIMHEHUHN CEpPHI B
CTEIIEHW OKHUCJIEHHS —2 C HCIOJIb30BAHUEM PYCCKOTO
(poIHOTO) SI3BIKA U A3BIKA XUMHUH.

Ha3zvieams coenuHEHNs cepbl B CTENIEHNU OKUCIEHMS —2 IO
bopmyiie u cocmagnams GOPMYIIBI IO UX HA3BAHUIO.
Cocmasnsams ~ MONEKYJSIPHBIE W WOHHbBIE YpaBHEHHS
peaKkuuii, XapakTepHU3yIOIIHE XUMHUYECKHE  CBOMCTBa
COEJIMHEHUI CEpBl B CTENIEHU OKUCICHUS —2.

Onucvieamo IIPOLIECCHI OKHCJIEHUS-BOCCTAHOBJICHUS,
onpedenams OKUCIUTENb U BOCCTAHOBUTENb U COCMABIAMb
AIIEKTPOHHBIA OajlaHC B peakUMsX C y4dacTHUEM CEphl B
CTEIIEHU OKHUCICHUS —2.
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Yemanasnueams TPUUMHHO-CICACTBEHHBIE CBSI3U MEXIY
XUMHUYECKON CBS3bI0, THUIIOM KPUCTAUIMYECKOM PEIIETKH
COCIMHEHUN cephl, UX (U3NYECKUMH W XUMUYECKUMU
CBOMCTBaMH

22 Kucnoponusie Oxcun cepoi(IV), cepHucras kucinora, cyiabQuThl. | 3anuceieams GOPMYIBI OKCUIOB CEPBI, HA3bIGAMb WX,
COETMHEHUS CepBI KauecTtBeHHas peakuus Ha CyJIb(UT-HOH. onucvléamv CBOMCTBA HAa OCHOBE 3HAHUUA O KHCIOTHBIX
Oxkcupa cepoi( V1), cepHast Kuciaora, CyJib(aThl. OKCHJIaX.
Kpucrannoruapatsl. KauectBennas peaxius Ha Xapaxmepuzoéams coCTaB, (U3HUECKUE H XUMHUYECKUE
CyJb(haT-uoH. CBOMCTBA  CEPHOM  KHUCIOTBI  KaK  DJJEKTpOJIMTa C
JemoHncTpanuu. ObecrBeunBaHNE OKPALIEHHBIX UCIOJIb30BAaHUEM PYCCKOTO (POAHOrO) S3bIKa U  S3bIKa
TKaHEH U I[BETOB CEPHUCTHIM T'a30M. XHMUH.
B3aumopeiicTBiue KOHIIEHTPUPOBAHHON CEPHOM Cocmaenaime  MONEKYJISPHbIE W HWOHHBIE YpPaBHEHHS
KHCJIOTHI C Meabto. OOyTianBaHUe OPraHUIECKUX peaKInii, XapaKTePU3yIOINX XHMUYECKHE CBOMCTBA CEPHOU
BEIIECTB KOHLIEHTPUPOBAHHOW CEPHOI KUCIOTOM. KHCIIOTBHI.
JlabopaTopHble onbITHI. Pacnosnasams cynbpar-noHbl.
32. KayecTBeHHbIE peakllu Ha CyIb(aT-uOHBI. Xapakmepuzoéams CBOMCTBa KOHIIEHTPUPOBAHHOW CEpHOMN
KHACJIOTBl KaK OKHCIHUTENS C HWCIOJIb30BAHUEM PYCCKOTO
(poHOrO) SI3bIKA U SI3bIKA XMMUHU.
Cocmasnsams yYpaBHEHHS OKHCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKUHUH METOJOM  3JEKTPOHHOTO
OanaHca.
Buvinonnams  pacy€rel MO0 XMMHUYECKMM (opMmyiaaM U
YpaBHEHHSIM PEaKIHid, MPOTEKAOIINX C yJ4aCTHEM CepHOU
KHCJIOTHI.
Habnrwoams 1 onuceiéams XUMHYECKHA SKCTIEPUMEHT
23 [TpakTryeckas CepHast kucinoTa — CHUJIbHBIN aiekrponut. CBoiicTBa | Ymems oOpamiarbesi ¢ 1abOpaTOPHBIM 00OPYIOBAaHUEM U
pabora Ne 3. pa30aBlIeHHON CepHOW KHUCIOTHI, KaK TUIUYHOM | HAarpeBaTeJbHBIMU  NpPUOOpaMHM B COOTBETCTBHH  C

«M3ydyenue cBOUCTB
CEpPHOM KHUCIOThI»

KHUCTIOTHI: B3aUMOJCHCTBHE C METaJlllaMi, OCHOBHBIMH H
aM(pOTepHBIMH OKCHJTaMH, OCHOBaHUSIMHU "
aM(pOTEepHBIMH THIPOKCHAAMHU, coisiMu. KauecTBeHHast
peakius Ha CyIb(}aT-uoH.

IpaBUJIaMU TEXHUKHU 0€30MacCHOCTH.

Habniooams cBOWCTBA 3JEKTPOIUTOB U MPOUCXOISANINX C
HUMH SIBJICHUM.

Habniooams w  onucvléams  peaku € y4acTHEM
AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOrO (PYCCKOT'O WIIH
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POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
@opmynuposampb BBIBOJBI 10 PE3YyJIbTaTaM IMPOBEACHHOIO

SKCIIEPUMEHTA
24 | O6mmas OO0mias xapakTepucTuka 1eMeHToB VA rpynmbl. A30T, | /lasams  oOLIyl0  XapakKTEPUCTHUKY aroMaM, IPOCTHIM
XapaKTepUCTHKA CTpOEHME aroMa U MoOJeKyyabl. Puznueckue WU | BEIIECTBAM M COCIMHEHUSM ITHUKTOI'€HOB B 3aBHCHUMOCTH
XUMUYECKUX XMMHUYECKHE CBOMCTBAa M INpPUMEHEHHE a30Ta. A30T B | OT ux nosioxkeHus B I[lepuonndeckoii cucreme.
aneMeHToB VA NPUPOJIE U eT0 OMOJIOTHYecKast pOib. Xapaxmepusoeams cTpoeHue, (PU3NUECKHE U XUMHUECKHE
rpynnsl. A30T Hemoncrpanus. J[narpamma «CoctaB BO3LyXa». CBOICTBa, IIOJy4eHHWE M  IPUMEHEHHE  a30Ta ¢
Buneodparments! u cnaiiasl «[Itrnusu 6azapsn HCIIOJIb30BAaHUEM PYCCKOTO (pOAHOrO) s3bIKa U S3bIKa
XUMUH.
Hasvieams coenuneHus a3ora 1mo GopMmysie U COCmasisims
(bopMyJIBI IO MX HA3BAHMIO.
Yemanasnueams TpUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY
CTPOCHHEM aTOMa U MOJIEKYJbI, BUJOM XHUMUYECKOH CBSI3H,
TAIIOM  KPHUCTAJUIMYECKOM  pEmETKM a30Ta U €ro
(GU3NYECKUMHU U XMMUYECKHMH CBOMCTBAMH.
Buinonnams  pacuérel 1O XHMMHUYECKUM QopMmyiaM H
YPaBHEHHUSIM pEaKLMi, IPOTEKAIOIINX C YYACTHEM a30Ta
25 Ammuak. Conu AMMHUak, CTpo€HHE MOJIEKYJIbl U (pU3nUecKue cBoicTBa. | Xapakmepuzosamo COCTaB, CTPOCHHE  MOJEKYJIBI,
aMMOHHS AMMHMayHas BOJla, HAIIATBIPHBIM COUPT, THApaT | pu3nyeckue M XHMMUYECKHE CBOICTBa, IMOJNyYeHHE H
aMMuakxa. JloHOpHO-aKIEeNTOPHBIH MEXaHHU3M | IPUMEHEHUE aMMHaka C MHCIOJIb30BAaHUEM PYCCKOTO

o0pa3oBaHUs KaTHOHAa aMMOHMs. BoccTaHOBUTENBHBIE
CBOMCTBA aMMHMAKa.

Conu amMMOHMS M uX IpuMeHeHHe. KadecTBeHHas
peaknys Ha KaTHOH AMMOHHMSL.

HNemonctpauuu. [loxydyenue, cobupanue u
pacro3HaBaHHe aMMuaka. Paznoskenne 6uxpomara
aMMOHUSI.

JlaGopaTopHbie ONBITHI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHUS

(pPOIHOTO) SI3BIKA U A3BIKA XUMHUH.
Haszvieams conmu ammoHHs TI0 QopMysIaM U coCmasisams
(GbOpMyIIBI IO UX HA3BAHUSM.

3anucvieamvy ~ MOJEKYJISIPHbIE W WOHHBIE YpaBHEHHUS
peakuuii, XapakTepU3yIOIIHE XHUMHUYECKUE  CBOMCTBa
aMMHaKa M coJjieif aMMOHHS.

Cocmasnamo YpaBHEHUS OKHMCIIUTEIHLHO-

BOCCTaAaHOBHUTCIIbHBIX peaKquI C Yy4dJaCTu€éM aMMHaka C
MMOMOIIBIO 3JICKTPOHHOI'O Oananca.

Yemanasnusame OPUYUHHO-CICACTBCHHBIC CBA3U MCKIOY
BuaaMn XHUMHUYCCKUX CBHSGﬁ, TUIIAMH  KPUCTAIHMYCCKUX
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pemETOK aMMHaKa M cojieii aMMOHUS M UX (PU3NYECKUMHU H
XUMHUYECKHUMHU CBOMCTBAMH.

IIposooums, Habrooams W ONUCHLIGAMb  XUMHYECKHN
9KCIIEPUMEHT TI0 PACMO3HABAHUIO HMOHOB AaMMOHHUS C
COOJTIOZICHHE MTPaBUII TEXHUKH 0€30IIaCHOCTH.

Boinoansime  pacu€Thl MO0 XUMHYECKHM (opMmyriam u
YPaBHEHUSM PEAKLHM, MPOTEKAIIIMNX C YYaCTHEM aMMHUAKa

26 [IpakTryeckas [Tonyyenue, cobupaHue 1 pacrio3HaBaHUE aMMUAKA. Ilonyuams,  cobupame W pacno3naéamv  AMMHAK
pabota Ne 4. N3ydeHue pacTBOPUMOCTH aMMHaKa B BOJIE U Obpawamovca ¢ 1abOpaTOpHbBIM  O0OpYy/NOBaHUEM U
«Ilomyuenue XapaKTepUCTHKAa OCHOBHBIX CBOMCTB I'MJpaTa aMMHUaKa. | HarpeBaTeJIbHbIMM  IpUOOpPaMH B COOTBETCTBHM  C
ammuaka 1 usydenue | KauecrBeHHas peakius Ha KaTUOH aMMOHHSL. [paBWJIaMU TEXHUKH 0€30I1aCHOCTH.
€ro CBOMCTB» Habniooams W onucvieams XUMUYECKUN SKCIEPUMEHT C

MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOABI IO PE3yJIbTaTaM IPOBEIECHHOTO
AKCIIEPUMEHTA.

Compyonuuams B Tpolecce y4eOHOro B3aUMOACHUCTBUS
pu paboTe B rpyImmnax

27-28 | Kucnopoacoaepxkany | Okcuabl a30Ta: HecoaeoOpa3yromue n KUCIOTHBIE. Xapaxmepuszoéams cocTaB, (U3HUECKHE M XMMHUYECKHE
1€ COCUHEHMS A30oTHCTas KUCIIOTa U HUTPUTHI. CBOICTBa, TOJYyYEHHUE U TNPHUMEHEHUE OKCUIOB a30oTa C
azora A30THas KUCJI0Ta, €€ MoJlydeHre U cBoiicTBa. HUTpatThl. | HCHonb30BaHWEM pPYCCKOro (pOAHOrO) s3bIka U S3bIKa

JdemoncTpanun. Bzaumoneiicrsue
KOHIICHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO.
I"'openue u€pHoro nopoxa. Pa3noskeHne HUTpaTa Kanus
Y TOPEHUE APEBECHOTO YrOJIbKa B HEM.

JlabopaTopubie onbIThl. 34. XMMHUYECKHE CBOWCTBA
A30THOM KHCIIOTBI, KAK JJIEKTPOIUTA

XUMUH.
Cocmasname  MONEKYJSIPHBIE W HWOHHBIC
peaKkuuii, XapakTepU3yIOIIHE  XUMHUYECKUE
OKCHJOB a30Ta.

Yemanaenueams TPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY
BUJIOM XHWMHWYECKOW CBSI3M, THUIIOM KPHUCTAUIMYECKOU
pemIETKH  OKCHJOB a30Ta M WX (U3HYECKUMU W

YpaBHEHUSA
CBOMCTBA
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XUMHYECKUMH CBOMCTBAMHU.

Xapakmepuzosamv COCTaB, (PU3HYECKHE WU XHUMHYECKHE
CBOMCTBA a30THOM KUCIIOTHI KaK 3JIEKTPOJIUTA, TPUMEHEHHUE
C HCIOJIb30BaHUEM PYCCKOro (POJHOIO) s3bIKa M SI3bIKA
XUMHH.

3anuceieamv ~ MOJIEKYJApHbIE W  HOHHBIC
peaKkuuii, XapaKTEpPHU3YyIOIIUE  XUMUUYECKHE
A30THOM KHCJIOTHI KaK JICKTPOJIMTA.
Ilposodumys, Habmooams WM onucvLleamv XAMUICCKUI
AKCIIEPUMEHT,  XapaKTepPU3YIOUIM  CBOWCTBAa  a30THOM
KHCJIOTBI KaK »dJIEKTPOJINTA, C COOJIIOJACHUEM TMPaBUI
TEXHUKHU 0€30I1aCHOCTH.

Xapakmepuzoeamsv a30THYIO KUCTIOTY KaK OKUCIUTEIb.
Cocmasnsamo YpaBHEHHUS OKHCJIUTENHHO-
BOCCTAHOBUTEJIHHBIX peaxiui, XapaKTePU3YIONTIX
XUMHYECKHE CBOMCTBA a30THOM KHCIIOTHI KaK OKHUCIUTEIIS, C
TTOMOIIIBIO AJIEKTPOHHOTO OasiaHca.

Ilposooumys, Habmooams W onucvléamv XUMUYECKUI
SOKCIEPUMEHT,  XapaKTepU3YIOIIM  CBOMCTBA  A30THOMU
KHCIIOTHI KaK OKUCIIUTENS, C COOMI0IEHUEM MPAaBUI TEXHUKU
0e30macHOCTH

ypaBHEHUS
CBOMCTBA

29

®doctop u ero
COCANHCHUA

®docdop, crpoeHne atomMa U amioTponus. Dochuabl.
®ochpun. Oxcun dochopa(V) u oprodochopHas
kucnora.  @Docdarel.  DochopHble  yHoOpeHHS.
NHCekTHIINIBI.

JemouncTpanun. OOpasibl IPUPOIHBIX COSTUHEHUI
docdopa. ['openne hochopa Ha Bo3ayxe U B
kucinopoae. [lonydenue 6enoro pocdopa u ucnbITaHne
€ro CBONCTB

JlabopaTopHble onbIThl. 35.KauecTBEHHbIE peakuu
Ha ¢ocdar-nuoH.

Xapakmepuzoeams CTpOEHHE, aNIOTPOIUIO, (GPU3NUYECKUE U
XUMUYECKHE CBOICTBA, MOTyueHne U nmpuMeHenue docdopa
C HCIOJb30BaHUEM pPYCCKOTO (POAHOr0) si3blka M SI3bIKA
XUMUH.

CamocTosATeNnbHO onucvieams cBoiCcTBa okcu pochopa(V)
KaKk KHCJIOTHOTO OKCHJa M CBoicTBa opTodochopHOr
KHCJIOTHI.
Hnnrocmpuposams ITH
COOTBETCTBYIOIIUX PEAKIIUH.
Ilposooums, mabr0OO0ams W onucvieamsv XAMHUYECKHUI
OKCHEPUMEHT € COOJIIOJJICHMEM  TpaBWI  TEXHUKHU

CBOMCTBA YpaBHEHUSAMU
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0€30MacHOCTH.
Pacnosznasams dhochar-noHsl

30 O6mmas OO6mias xapakrepuctuka 35eMeHToB 1V A- rpynimsr: Jlasamb  OOIIyI0 XapaKTEpUCTUKY aToMam, IPOCTBIM
XapaKTepUCTHKA O0COOEHHOCTH CTPOEHMSI aTOMOB, IIPOCTBIX BEILECTB U BEILECTBAM U COCAMHEHUSM 3jieMeHTOB [V A- rpynmnbl B
anemeHToB IV A- COEIMHEHUI B 3aBUCUMOCTH OT IOJIOKEHUS JIEMEHTOB | 3aBUCHMOCTH OT UX MojoxeHus B [lepuonnueckoii cucreme.
rpynnsl. Yriepona B [lepuonnueckont cucreme. Yriepod. AJUIOTPONIHBIE Xapakmepuzosams CTPOCHUE, AITIOTPONUIO, GU3MUECKUE U

Moaupukanyu: anmas, rpadput. AMOpQHBINA yriaepoa U | XUMUYECKHE  CBOICTBa, MOJy4YeHHE ©  IPUMEHEHHUE

€ro copTa: ca)ka, aKTUBUPOBAHHBIHN yTroyib. AficopOiusi. | aMOpHOTro YIiepoja U €ro COPTOB C HCIOJIb30BAaHHEM

XuMuyeckue cBoiicTBa yrieponaa. Kokcoxumudeckoe pyccKoro (pOAHOrO) sI3bIKa U S3bIKa XUMUHU.

IIPOM3BOJICTBO U ero npoaykuus. Kapousl. Cpasnueamsv CTpOCHHE U CBOICTBA aiMas3a U rpadura.

HMemoncrpanuu. Komneknus «O06pa3ubl mpupoaHsix | Onuceiéams OKUCIUTENFHO-BOCCTAHOBUTEIbHBIE CBOWCTBA

coenunenuit yriepoaa». I[loprper H. JI. 3enmunckoro. | yriaepona.

[TornomieHre akTUBUPOBAHHBIM YITIEM PACTBOPEHHBIX | [I[posodumsb, Habarwdams W onucviéams XUMHYECKUN

BEILECTB MJIU T'a30B. Y CTPOMCTBO MPOTHUBOra3a OKCIEPUMEHT C  COOJIIOJIGHWEM  MpaBWJl  TEXHUKHU
0e30macHOCTH

31 Kucnoponconepxkany | Oxcup yriepoaa(ll): ctpoenne Monexyinbl, noinydenue | Xapakmepuszoeams COCTaB, (PU3MUECKHE U XHUMHUYECKHE
1€ COCUHEHMS u ero cpoiictBa. Oxcun yraepona(IV) ): crpoenue | cBoiicTBa, MOJyyeHHE M NPUMEHEHHE OKCHAOB yriepoja ¢
yriieposa MOJIEKYJbl, TOJYyYE€HHE M €ro CBOWCTBA. YTOJbHAs | UCHOJIb30BAaHUEM PYCCKOTO (POJHOTO) sI3bIKa M SI3bIKA

kucnota. Conu yronbHOW KHCIOTHI: KapOOHATHI H
ruipokapOoHaTel. TexXHIUecKas 1 MUIIeBas Co/a.
JlabopaTopHbIe ONBITHI.

36. [lony4yeHue u CBOMCTBA YTrOJIbHOU KUCIIOTHI. 37.
KauectBeHHast peakius Ha KapOOHAT-UOH

XUMHH.
Yemanasnueams TpUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXKIY
BUJAMU XUMHYECKHX CBsI3€d, TUNAMH KPUCTAITMYECKHX
pPEemETOK  OKCHIOB  yIiiepofa, WX (QHU3UYECKUMH |
XUMHYECKUMHU CBOMCTBAMH, a TAaKKe MPUMEHEHUEM.
Cobnooams  TpaBWIa TEXHUKA  OE30MACHOCTH
MCTOJIb30BAaHUU NTE€YHOTO OTOIJICHHUSI.

Oxa3viéams TEPBYIO MOMOIIL IPHU OTPABIECHUU YTapHBIM
ra3oM.

Xapakmepusoéams cocTaB, (U3HUECKUE M XMMHYECKHE
CBOICTBa, MOJyYCHHE U MPUMEHEHUE YTOJIbHON KUCIOTHI U
e€¢ coneil (kapOoHaToB U  TruUApoKapOOHATOB) C
UCIIOJIb30BAHUEM PYCCKOTO (pOJHOIO) si3bIKa U sI3bIKa

pu
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XUMUHU.
HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YTOJIbHOM
KHCJIOTBI OT UX COCTaBa.

Ilposooums, mHabr0OO0amMs W ONUCHIGAMb XUMHYCCKHUI
OKCIIEPUMEHT C  COOJIFOJICHHEM  TpaBWJI  TEXHUKHU
0€30I1aCHOCTH.

Pacnosnasamsb xkapOoHAT-NOH.

Buvinonnamo pacuéTel 10 XUMUYECKUM (GopMyiaMm

Y ypaBHEHUSIM PEaKIIUid, TPOTEKAIOIINX C Y4ACTHEM
COEIMHEHUH yriepoaa

32 [TpakTudeckas [Tonyyenue, cobupaHue u pacro3HaBaHue yriiekucioro | I[lonyuams, cobupamv M pacno3nasams YTISKUCIBIA Ta3
pabota Ne 5. raza. M3yuenue pacTBOPUMOCTH YTIIEKUCIIOTrO ra3a B Obpawamuvca ¢ 1a0OpaTOpHBIM  O0OpYyNOBaHUEM U
«ITomyuenne BOJIC M XapaKTEPUCTHKA KICIOTHBIX CBOMCTB yrOJbHOW | HAarpeBaTeNbHBIMH  NPHOOpaMH B COOTBETCTBHU  C
YIJIGKUCIIOTO Ta3a U | KUCJIOThL. KadecTBeHHast peakiius Ha KapOoHaT- U NpaBUJIAMU TEXHUKU 0€3011aCHOCTH.

M3yYeHHUE ero THIPOKapOOHAT-MOHBI Habnwoams m onucviéams XUMUYECKUH DSKCIEPUMEHT C
CBOMCTB» MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOABI TIO pE3yNIbTaTaM IPOBEICHHOTO
HKCIIEPUMEHTA.
Compyonuuames B TIpOIlECCE YYEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpyIimnax
33 VYTneBoaopobl. Heopranunueckue u opraHnyeckue BeIIecTBa. Xapaxmepuzoéams OCOOGHHOCTH COCTaBa M  CBOMCTB

VYrneBonopoibl. XUMHUYECKOE CTPOEHUE OPraHUYECKUX
BELIECTB, KaK MOPSA0K COEIMHEHNSI aTOMOB B MOJIEKYJIE
10 BaJICHTHOCTH.

Mertan, 3TaH, KaK IpeIeIbHbBIE YIIIEBOAOPOIbl. DTUJIEH
U alleTUJIeH, KaK HerpeeNbHble (HEHACHIIIIEHHBIE)
yTI€BOA0OPOABL. ['opeHne yriesoqopo1oB.
KauecTBeHHBIE peaKIK Ha HENPEIeIbHbIE
COEIMHEHMUS.

JemoncTpauuu. Mosieny MOJIEKyJT MeTaHa, 3TaHa,

JTWJICHA U alleTWICHA. B3auMonencTBue 3THWIEH ¢

OPraHUYECKUX COCTMHECHUM.

Paznuuams npenenbHble U HENPEAEIbHBIE YTIIEBOIOPOIBL.
Ha3zvieams u 3anucvieams (HopMynbl (MOJEKYJISIpPHBIE U
CTPYKTYpHBIE) BaKHEUILINX MpeCTaBUTENEN
YIJIEBOJIOPOJIOB.

IIpeonacame SKCTIEPUMEHT 1O PACTIO3HABAHUIO COCTUHEHHIA
HEIPEAEIBHOTO CTPOCHUS.

Habniooams 3a XOIOM XUMHYECKOTO JKCHEPUMEHTA,
OTHUCHIBATh €T0 U JCNIaTh BHIBOJIBI HA OCHOBE HAOIIOACHUIA.
QDuxcuposams PE3yJIbTaThl JKCIEPHUMEHTA C IMOMOIIBIO
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OpoMHOIi BOJIOM M pacTBOPOM II€pMaHraHaTa Kajusl.

pycckoro (poaHOro) s3blka, a TakXkKe C IOMOIMIBIO

XUMHUYECKUX GOpPMYJ U YpaBHEHHI.

34 Kucnopoaconepxa- | OTUIOBBIA CIUPT, €r0O MOIy4YEHUE, IPUMEHEHHUE U Xapakmepuzoeamv CIUPTBI, KaK KHUCIOPOACOAEPIKAIINE
1ye opranudeckue | ¢usznosnornyeckoe aeiicrsue. TpexaToMHbIN criupT OpPraHUYeCKHUEe COeAUHEHUS.
COEIUHEHUS rnunepuH. KauecTBeHHas peakuus Ha MHOroaroMusle | Knaccuguyuposams ciupTsl 10 aTOMHOCTH.
CHMPTHI. YKCYCHas — IIPEICTaBUTEIb Kilacca Has3vieamw nipeicTaBUTENEH OJTHO- U TPEXATOMHBIX CIIUPTOB
KapOOHOBBIX KUCIIOT. ¥ 3aIHCHIBATh U3 (POPMYIIBIL.
JemoncTpanuu. O0uie XMMUYECKHEe CBOWCTBA KUCIOT | Xapakmepuzoeams KHUCIOTHI, KakK KHCIOPOJCOJEpIKALIHe
Ha MpUMepe YKCyCHOM KuciaoTel. KauecTBeHHas OpraHUYECKHUE COETUHEHUS.
peakuys Ha MHOTOaTOMHBIE CITUPTHI. Has3zvieamwv npeactaBuTeneil npeaeabHbIX U HEMPEIeIbHBIX
KapOOHOBBIX KHCIIOT U 3aIUCHIBATH U3 (POPMYJIBI.
35 Kpemnwnii u ero Kpemnnii, crpoenue ero aroma u csorictsa. Kpemuuit B | Xapakmepuzoéams CTpoeHHE aTOMOB U KPHUCTAJLIOB,
COEIMHEHUS npupoze. Cunmunuas! u cuwiiad. Oxken kpeMHUA(IV). ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IIOJIYy4YEHHE U
KpemHuueBas kucnora u €€ comu. NPUMEHEHHE KPEMHHS C HCIOJIb30BaHUEM PYCCKOIO

Hemoncrpanuu. Komtekunsa «O0pa3ibl IpUPOTHBIX
COGI[I/IHGHI/II\/II KPEMHHUA». KOJ'IJ'ICKHI/ISI CTCKJIa, KCpaMHKH,
[IEMEHTA U U3JeJIUI U3 HUX.

JlaGopaTopusie onbiThl. 38. [Ipomyckanne
YIJIEKHUCIIOrO Ta3a 4yepe3 pacTBOP CUIIMKATa HaTPHs

(poHOrO) SI3bIKA U SI3bIKA XMMUHU.

Ycemanaenueams TPUYMHHO-CIENCTBEHHBIE CBSI3HM MEXTY
CTPOEHHEM aTOMa, BMJOM XHMHYECKOH CBS3H, THUIIOM
KPUCTAITIMYECKON PEHIETKH KPEMHUS, €ro (U3NYeCKUMH U
XUMHYECKUMHU CBOMCTBAMH.

Buvinonname pacuérel 10 XUMHUYECKUM (opMyiaM

Y YPaBHEHUSAM PEaKLMH, IPOTEKAIOIUX C yYaCTHEM
KPEMHHS U €70 COCIMHEHHM.

Xapakmepuzoéams cOCTaB, (PU3MUECKHE U XHMHUYECKHE
CBOICTBa, MOJy4YE€HUE U MPUMEHEHUE COeIMHEHUI KpeMHUs
C MHCIMOJB30BAaHUEM PYCCKOrO (pOJHOIO) fA3bIKa M A3bIKA
XUMUH.

Cpasnueams NUOKCUIBI YIIEPOIA U KPEMHHUS.

Onucvleams BaXXHEHUIIUE TUIIBI NPUPOAHBIX COEIMHEHUI
KPEMHHUS KaK OCHOBHOTI'O 3JIEMEHTA JIUTOC(EPHI.
Pacnosznasams cunukar-uoH
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36 CunukaTtHas [IpousBoncTBo crekia u nemenra. Ilpogykuus Xapaxmepuzoeamsb CUINKATHYIO IPOMBILUIEHHOCTb U €€
MIPOMBIIIJIEHHOCTh CUJIMKAaTHON IPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, | OCHOBHYIO IMPOAYKIIHIO.

Kepamuka, papdop, pasac. OnTuyeckoe BOIOKHO. Yemanasnueams ananorun Mexry pa3aIudHbIMU OTPACISIMU
JemoncTpanuu. Koyuiekuus npolyKiuu CUIIMKATHON | CHJIMKATHOW MPOMBIIIIEHHOCTH

NPOMBIIIJICHHOCTH. BuieopparMeHTs! U ciaiisl

«IIpon3BOACTBO CTEKIJIA U LIEMEHTAY.

37 [Tonyuenue Hewmeranmisl B mpupose. Onucviéams HaXOXKICHUE HEMETAIIJIOB B IPUPOJIE.

HEMETAJIJIOB @®pakIMOHHAs IEPErOHKa KUAKOTO BO3/1yXa, KaKk Xapaxmepusoeams  (HpaKIUOHHYIO IEPETOHKY KHUIKOTO
Croco0 Moy4eHus KUCIOpoaa, a30Ta, aproHa. BO3/lyXa, KAaK COBOKYITHOCTh (PU3UUYECKHUX MTPOIIECCOB.
[omyuenne pocdopa, kpeMHUs, XJI0pa, HOAA. Apeymenmupoeams OTHECEHUE AKTUBHBIX HEMETAJUIOB K
DNEKTPOIN3 PACTBOPOB. OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIM MpOIleccaM
Jemoncrpauun. Komnekuusa «[Ipuponssie coetnHEHUs
HEMETAIIJIOBY. BuneodparmenTs u CITal B
«®pakuroHHass  HEperoHKa  JKMJIKOIO  BO3AyXay.
Buneopparmentsl u cnaitnel «Ilomyuenue Bomopoza,
KHCIIOpOJla W TaJllOTEHOB  DJIEKTPOJIUTUUYECKHM
croco0oM»

38 [Tonyuenue [lonyyenue cepHOMl  KHCIOTBI:  CBIPBE, XUMH3M, | Xapakmepuzoeams XUMU3M, ChIPbE, annapaTypy, HayuHbIe
BOKHEHIIINX TEXHOJIOTUYECKash CXeMa, MEeTOJ KHUIISIIEro CIosl, | MPUHLUIBI U MPOIYKIHIO TPOU3BOJICTBA CEPHOI KHCIOTHI.
XUMHYECKHX IPUHLIMIIBI TEII000MEHa, MPOTUBOTOKA U MUPKYJISAIUH. | Cpasnusams IPOU3BOJICTBO CEPHOM KUCIIOTHI C
COCAMHEHUI Oneym. MIPOU3BOJACTBOM aMMHaKa

[IpousBoncTBo aMMHaKa: CBIPBE, XUMH3M,
TEXHOJIOTHYECKas CXeMa.
JdemoHcTpaumu.
Monenu anmapartoB JUIst IPOU3BOICTBA CEPHOM
KHUCIOThl. Mozienb Kumsmiero ciaos. Moienab KOJTOHHBI
CUHTe3a aMMHaKa. BuaeohparMeHThI U CIai bl
«IIpon3BoACTBO CEpHOI KUCIOTHI». BuneopparmeHTsI
u cnaiiasl «IIpon3BoacTBo ammuakay. Komneknus
«ChpIpb€ 15l TOTYyUEHUSI CEPHOUM KUCIIOTBDY.
39 O600meHne o TemMe | YpoK-ynpa)kHEHHE C UCIIOJIb30BaHUE CAMOCTOSATEIbHON | [Ip0o60dumsb OLIEHKY COOCTBEHHBIX JOCTH)KCHHUH B YCBOCHUH
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«HemeTauiel 1 ux
COCTUHEHUI

paboThI MO BBHITTOJIHEHUIO TPOBEPOYHBIX TECTOB,
3aJlaHUM U YIIPAXKHECHUI.

TEMBIL.
Koppexmuposams  cBOM
IJIAHUPYEMBIM PE3YJIbTATOM
Ionyuams xumMudeckyro UWHGOpPMALUKU U3 Pa3TUYHBIX
HWCTOYHUKOB.

IIpeocmasnames wnbopMmanuio mo teme «Hemeramib B
BHJIC TaOJIMI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npumeHenuem cpencts MKT.

3HaHHUSA B COOTBCTCTBUU C

40 Kontposbnas padot Ne 2 o teme «HemeTamibl 1 UX COeAMHEHUS»
MeTtayabl 1 UX coequHeHud (16 4)
41 Ilonoxenue [Tonoxenne wmetaymoB B Ilepuogmueckoit cucreme | OO0vsacHAMb, 9YTO TAKOS METAJLIBI.
METAJIOB B xumuueckux aementoB . . MenaeneeBa, ctpoenue | Pasiuyams GOpPMBI CYIIECTBOBAHUS METAILJIOB: SJIEMEHTHI U
[Tepuonuueckoit WX aTOMOB M KpHUCTa/UIOB. MeTamuimyeckas CBsi3b W | IPOCThIC BEIIECTBA.
CUCTEME, CTPOCHUE METaJUIMYecKas KpHUCTaJUIMYECKas pewérka. | Xapakmepuzoeams XUMHYECKUE JIEMEHTHI-METAJUIbI 0 UX
aTOMOB U dusnyeckue CBOMCTBA  METAUIOB:  JJIEKTPO- U | mosoxkeHuto B [lepuoanueckon cucreme 1. 1. Menneneena.
KPHUCTAJJIOB TETUIONPOBOJHOCTb, OTpaXkaromast CIIOCOOHOCTH, | [Ipocrno3uposams CBOWCTBA HE3HAKOMBIX METAUIOB TIO
MIaCTUYHOCTh. CriiaBbl YEPHBIE U [IBETHHIE nojoxkeHuro B Ilepuonnueckodt cucremMe XHMHUYECKHX
anemenToB /I. 1. Menpeneena.
Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXAY
CTPOEHHWEM aTOMa, BHUJAOM XHUMHWYECKOW CBSI3H, THUIIOM
KPUCTAJUIMYECKOM PEIIETKH METAINIOB — IPOCTBIX BEIIECTB
¥ UX COCTUMHESHUH
42 OO6mue xumMuyeckue | MeTamipl Kak BOCCTAHOBHUTENH. DIEKTPOXUMHUYECKHU | OObsCHAMb, UTO TaKOe Pl aKTUBHOCTH METAJLIOB.

CBOMCTBA METAIJIOB

PN HampsDKeHWW. B3anMoaeincTBHe METaluioB  C
HEMETaJUIAaMM,  OKCHJAaMM,  KHCIOTaMH,  COJISIMH.
ATIOMUHOTEPMHUSL.

JdeMoHcTpanuu. B3aumonencTBue HaTpus, IUTUS U
KaJIbLIMs ¢ BOJOM. ['opeHne HaTpus, Marus U xkeles3a B
KHUCIIOPOJE. Benbimka TEPMUTHOHU CMECH.

Ilpumensmo ero s XapaKTePUCTHKU XUMHUCCKHX CBOWCTB
MPOCTHIX BEIIECTB-METAILIOB.

0b606wams CUCTEMY XUMHUUYECKHX CBONCTB METAIOB Kak
«BOCCTaHOBHUTEIBHBIC CBOMCTBAY.

Cocmaeénssme ~ MOJEKYJSIpHBIE ~ ypaBHEHHS  PEaKIIHH,

XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA METAUIOB B
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BzaumopeiictBue cMecu MOPOIIKOB CEPbI U KENE3A,
MHKa U CEephL. B3aumopeiictBue amOMHHHS C
KHCJIOTaMH, IIeJiodyaMd H BojJoH. BzamMopaecTBHE
Kennesa U Meou c XJopoM. BsammopeiictBue menu c
KOHILICHTPUPOBAaHHOW CEPHOM KHCIOTOM MW a30THOU
KHCJIOTOM (pa30aBIEHHON U KOHIIEHTPUPOBAHHOM).
JlabopaTopHble onbIThl. 39.B3auMoieiicTBue xernesa ¢
pactBopoM cynbdata meau(1l)

CBCTC yuCHuUs 06 OKHUCINUTCIIbHO-BOCCTAHOBHUTCIIbHBIX
mpoleccax, a peakuud C Y4aCcTHEeM DJIEKTPOJIHUTOB,
MNpEACTaBJIATb TAKXXC U B MOHHOM BUIC.

Habniooams n onucvieams peakliud MeXAy BELIECTBAMHU C
MIOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
CaMOCTOSITENIBHO  1p080OUNDb  OMBITHI, TOATBEPIKIAIOLINE
XUMHUYECKHE CBOMCTBA METAJNIOB C COOJIOJECHHUEM IIPABHII
TEXHHUKHU 0€30MacCHOCTH

43-44 | Ob6mas CrpoeHre aroMOB M IPOCTBIX BEHIECTB. 3aBUCUMOCTb | O0vACHAMb 3TUMOJIOTHIO HA3BaHMSI TPYMIbl  «ILIEIOYHbIE
XapaKTepUCTHKA GU3NYEeCKUX W XUMHYECKUX CBOWCTB IIEJIOYHBIX | METAJUIBD».
HIETIOYHBIX METaJUIOB OT 3apsaaoB sjep ux aroMoB. Okcuusl u | Jaéamb 0OUIYI0 XapaKTEPUCTHUKY IIEIOYHBIM METaJuIaM IO
METaJIOB THJIPOKCUBI IIEJIOYHBIX METAJUIOB, MX IOJIyd€HHe, | UX TOoJIoKeHUto B Ilepuoauueckoil cucreMe XUMHUYECKUX
CBOMCTBA, NpUMEHEHHE. BaxHenmme coyiM menoudHsixX | aseMeHToB [l. 1. Menneneesa.
METAaJUIOB, X 3HAUCHHE B XKMBOM M HEXHUBOHU NpUpoje U | Xapakmepuszoéams CTpOEHUE, (U3NUECKUE U XMMUYECKUE
B )KM3HH Y€JIOBEKA. CBOMCTBAa MIEJTOYHBIX METAUIOB B CBeTe 0OOIIero,
JemoncTpanuu. OKpacka IiaMeHu COeTUHEHUIMHU 0COOEHHOT0 ¥ €TUHUYHOTO.
IIEJIOYHBIX METAIJIOB Ilpeockasvieams (pu3nYecKne M XHMHUYECKHE CBOICTBa
OKCHJIOB M THJIPOKCHIOB IIEJIOYHBIX METAJUIOB Ha OCHOBE
UX COCTaBa M CTPOCHHS M TOATBEPKIATh MPOTHO3BI
YpaBHEHUSIMU COOTBETCTBYIOIUX PEAKIIUH.
Ilpo6ooums pacu€Tbl 1O XUMHUYECKHUM (opMmyiamM H
YpaBHEHMSIM  peakiuii, MpOTEKAUMX ¢  Yy4acTHEeM
IIEJIOYHBIX METAJUIOB M UX COCMHEHUH.
45-46 | O6was CrpoeHre aTOMOB M MPOCTBIX BEHIECTB. 3aBUCUMOCTh | OObsACHAMb STUMOJIOTUIO HA3BaHUS TPYIIBl  «IIENOYHO-
XapaKTepUCTHKA buznecKknx u XUMAYECKHX CBOWCTB | 3eMeJIbHBIC METAJLIBI».
IEJIOYHO3EMENIbHBIX | HIETIOYHO3EMENbHBIX METAJUIOB OT 3apsAoB snep ux | [Jasams oO0myo xapakTepucTuky Mmetauiam |lA rpynms
METaJIOB aToMoB. OKCHIBI W THUIPOKCHABI HIETOYHO3EMENBHBIX | (IIEIOYHO-3eMENBHBIM MeTalllaM) IO WX IIOJIOKEHUIO B

METaJIOB, UX TMOJy4YeHHE, CBOWCTBA M IPUMEHEHHE.
Baxnenmue coan METOYHO3EMEIBHBIX METAJIOB, HX
3HaueHUE B MPUPOJE U )KU3HU uyenoBeka. KapOboHaTsl u
TUAPOKAPOOHATHI KAJIBITHSI.

JemoncTpanun. Okpacka MJIaMeHH COSUHEHUIMHU

[lepuoanueckoit cucreMe XuMuueckux 3yemeHToB /I, U.
Menneneesna.

Xapaxmepuzoeams cTpoeHUe, (pU3NUECKHEe M XUMHUYECKUE
CBOIiCTBa HIENOYHO-3eMEJIBHBIX METAIOB B CBETE OOIIErO,
0COOEHHOI0 U €IMHUYHOTO.
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mEI0YHO3EMEIbHBIX MeTasuIoB. ["alienue u3Bectu
BOJIOH.

JladopaTopubie onbIThl. 40.IlomydyeHne n3BeCTKOBOM
BOJIbI U OIIBITHI C HEH.

Ilpeockasvieams (pu3nyeckne M XUMHUYECKHE CBOIicTBa
OKCHJIOB M THAPOKCHIOB MeTauioB ||A rpynmsl Ha ocHOBe
UX COCTaBa U CTPOEHUS U NOOmMEepi*coams TPOTHO3BI
YPaBHEHUSIMH COOTBETCTBYIOLINX PEAKIIUIL.

IIposooums  pacuy€Tel MO XUMHUYECKHMM (GopMmyiaM |
YPaBHEHUSIM  pEaKnui, MPOTEKAIONIMX C  Y4acTHEM
IEJIOYHBIX METAJUIOB M UX COCTUHEHUN

47 XKéctroctb Bogpl 1 | XKEcTKOCTh BOJBI: BpeMeHHasi U mocTosiHHast. CriocoObl | O0wsacHAMb, UTO TAKOE <GKECTKOCTh BOJIBI».
CTIOCOOBI e YCTPAaHEHUSI BPEMEHHOW  KECTKOCTH. CnocoOsl | Paznuuams BpEMEHHYIO U IIOCTOSIHHYIO KECTKOCTh BOJIBI.
YCTpaHEHHUS YCTpPaHEHUS! OCTOAHHON KECTKOCTU. VOHUTBHL. IIpeonazams ciocoObl YCTPaHEHUS KECTKOCTU BOJIbI
JdemoHcTpaumu. [Tonyuenue  xEcCTKOM BOJIEI | [Iposooums, HabOM0O0ams W ONUCHIBAMb XUMHUYCCKHMA
B3aMMOJICHCTBHEM YTJIEKHCIIOTO C M3BECTKOBOM BOJOH. | OKCIEPUMEHT, C  COOJIIOJIGHHEM  TpPaBUI  TEXHHUKHU
YcrpaHeHne BpeMEHHOW JKECTKOCTH KHUIITYEHHEM U | O€30MaCHOCTH.
n00aBKOW cofbl. YCTpaHEHUE MOCTOSHHOM KECTKOCTU
no6aBkod coabl. MOHWUTBI W TPUHIUI HUX JEHCTBUS
(BugeoparMeHr).
48 [IpakTuueckas [Tonyuenue KECTKON BOABI B3aUMOJAECHCTBUEM Ionyuams, cobupams W pacno3naéams YTIEKUCIBIA Ta3
pabota Ne 6. YTJIIEKUCIIOrO ¢ U3BECTKOBOM BOJOW. Y CTpaHEeHue Obpawamvca ¢ 1abOpaTOpHBIM ~ 00OpYAOBAaHHEM U
«ITomyuenne BPEMEHHOM KECTKOCTU KUIISTYEHUEM U JO00aBKOM COAbl. | HarpeBaTeNbHBIMM  MpHUOOpaMH B COOTBETCTBUM  C

’KECTKOU BOIBI U
CIIOCOOEI €€
YCTPAHEHUS»

YcTpaHeHne NOCTOSHHOMN JKECTKOCTH 100aBKOM COJIBI.
Hcnbrtanue :XE€CTKOM BOBI PACTBOPOM MBLIA.

MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habnwooams m onucviéams XUMUYECKUH SKCIEPUMEHT C
MTOMOIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOABI TIO pe3yJIbTaTaM IPOBEICHHOTO
HKCIIEPUMEHTA.

Compyonuuames B TIpOIlECCE Y4YEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpyImimax
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49 AnroMuHuU U ero CoenvHeHHs aqlOMUHUS B IpUpojae. XUMHUYECKHE | Xapakmepuzoéamb aMOMUHUN 10 €ro IOJOKEHUIO B
COEIMHEHMUS cBoiictea  amomuHus. OcoOenHoctu okcuna u | [lepuoanueckoit cucteme xummueckux snementoB JI. U.
TUIPOKCUIA aTIOMUHUS Kak aM(pOTEepHBIX coeMMHEeHUN. | MeHaeneena.
Baxuneiimue conu antoMuHus (XJI0pu, cyibdar). Onucvieamy  cTpoeHHe, (U3MUECKHME U  XUMHUYECKHE
JMemoncTpaumnu. Komiekuust IpupOIHbIX COEIMHEHU | CBOMCTBA AJIFIOMUHUS, IMOJATBEPK/IAsi UX COOTBETCTBYIOIUMH
amroMuHus. BugeodparmMeHnTs! u ciaiibl « OKCu YPaBHEHUSMHU PEAKIIH.
IMIOMUHUS 1 ero Mmoaudukanumy. [lomydenne ObvsicHamb IBONCTBEHHBIN XapaKTep XUMUYECKUX CBOICTB
aM($OTepHOro TUAPOKCUIA aTIOMUHUS U UCCIEAOBaHNE | OKCHA U THJIPOKCHU]IA AIFOMUHHSL.
€ro CBOWCTB Koukpemuszuposams ~ 31EKTPOJIUTUUECKOE  MOIYUYECHHE
METaJUIOB ONIMCAHUEM MTPOU3BO/ICTBA ATFOMUHHSL.
Yemanaenueams  3aBUCHMOCTH  O0NacTe  MPUMEHEHHS
QIFOMUHUS U €T0 CILUIABOB OT CBOMCTB.
IIposodums  pacdy€Tel 1O XUMHUYECKHM (GopMyiIaM |
YPaBHEHUSAM  pEaKlMil, MPOTEKAIIUX C  Yy4acTUEM
ATIOMUHUA U €r0 COEAMHEHUI
50-51 | XKemneso u ero OcobeHHOCTH CTPOCHHS aToMa Keje3a. JKemneso B Xapaxkmepuzosamv TONIOKEHUE Kene3a B [lepuonnueckoit

COCOIUHCHUA

npupoje. Baxueimme pyasl xene3a. Okcuabl 1
ruapokcuabl xxenesa(ll) u (I1). Comu xeneza(1l) u (I11).
OO0Hapy:xeHre HOHOB KaTHOHOB eJie3a B pacTBOPE.
3HaueHUe COeTUHEHUH JKee3a.

JlabopaTopHbIe ONBITHI.

41. Monyuenue runapoxcuaos xxenesa(ll) u (111).
42.KayecTBeHHbIE pEeaKI[MU Ha KaTUOHBI JKeJe3a

cucreMe xumuuyeckux osjgemeHToB JI. M. Mennaeneena,
OCOOEHHOCTH CTPOCHHUSI aTOMa.
Onucvieams GHu3NUECKUe U XUMUYECKHE CBOMCTBA JKenesa,

MOJATBEPXKIasi WX  COOTBETCTBYIONIMMHU  ypaBHEHHSIMHU
peaKuuu.

Obvsichamb ~ HajduuuMe  JBYX  TEHETHYECKHX  pAJOB
coenuHeHuit xenesa Fe?" u Fe¥' .

Yemanasnueams  3aBucUMOCTH  OOacTell  MpPUMEHEHUS
JKeJle3a U ero CIUIaBOB OT CBOMCTB.

Ilpoeooums pacu€Tbl MO XUMHUYECKHUM (opmyiaamM H

YPaBHEHUSM PEaKIIHii, MPOTEKAIOIINX C Y4acTUEM jKeJe3a U
€ro COSIMHEHUN.

Habniooams n onucvieams peakiiud MeXAy BELIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUHU
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52 [TpakTuyeckas Pemenune HKCIEPUMEHTAIBHBIX 3a1a4 Ha | DKCIEPUMEHTAIIBHO UCCIe006amb CBOMCTBA METAJUIOB U MX
pabota Ne 7 pacro3HaBaHME€ M TOJIy4YeHHE METaUIOB U HUX | COCIWHEHUH, pelaTh SKCIepUMEHTaIbHbIEe 3aJ]aul M0 TeMe
«Pemenue COEMHEHUI «MeTamib.

AKCIIEPUMEHTAIBHBIX Pabomams ¢ nabopaTopHbIM  O0OpyIOBaHUEM |
3aJa4 1o TeMe HarpeBaTelIbHBIMH  NPUOOpPaMH B COOTBETCTBUU  C
«Mertamnbny MpaBWJIaMU TEXHUKH 0€30IaCHOCTH.
Habniwoams cBoOWCTBA METAUIOB W HMX COCAWHEHUM U
SIBIIGHUH, POUCXOIALINX C HUMH.
Onucvliéamvs ~XUMUYECKHH DKCIEPUMEHT C TOMOIIBIO
pyccKoro (pOAHOrO) sI3bIKA U S3bIKa XUMUHU.
Dopmynuposams BBIBOABI IO pe3yJIbTaTaM IMPOBEICHHOTO
HKCIIEPUMEHTA
Onpeoensmob (Mcxonst U3 y4eOHOU 3a/1a4u) HEOOXOIUMOCTh
MCIIOJIb30BaHUs HAOMIOICHUS HITU SKCIIEPUMEHTA
53 Kopposust meramioB | Kopposust xumudeckas 1 anekTpoxuMuueckas. 3amura | O6vsacHAmb, 9TO TaKOE KOPPO3HsL.
U CIIOCOOBI 3aIUTHl | METAJUIOB OT KOPPO3UH. Pasznuuams XUMUYECKYIO U 3JIEKTPOXUMHUECKYIO KOPPO3HUH.
oT Heé JleMOHCTpanuu. Hnnrocmpuposams  TOHATHS  «KOPPO3US», «XUMHUECKAs
Konnexkuus « Xumudeckre UCTOYHUKU TOKAY. KOPPO3Us», «INEKTPOXUMUYECKAs] KOPPO3H MPUMEpPaMH.
Pe3ynbraThl AUTEIHHOTO SKCIIEPUMEHTA 10 U3Y4YeHUI0 | Xapakmepuzoeams  CHNOCOOBI  3aIIUTHI  METAUIOB  OT
KOPPO3MHU CTAJbHBIX U3/IETUI B 3aBUCUMOCTH OT KOppO3HUHU
YCJIOBUM MPOLIECCOB

54-55 | Meramnsl B Mertannsl B mpupoze: B CBOOOTHOM BUIE U B BUJIE Knaccugpuyuposams  GopMbl  TPUPOAHBIX  COEIUHEHUH
npupoje. [lorsaTue o | coeqMHEHUH. METAJUIOB.

METaJLTyprUn [Tonsarue o metannyprun. YépHas U 1BeTHAs Xapakmepuzoeams 001HE CIIOCOOBI NOTYYEHUS METaJUIOB!

METaJUTypTHsl.

[TupomeTannyprus, ruAPOMETAIITYPrus,
3JIEKTpOMeTaLTyprusi. JloMeHHbIN mponecc.
[TepepaboTka 4yyryHa B CTalb.

DIIEKTPOJIN3 PACILIIaBOB.

JemoHcTpanun. BocctaHoBIeHHE MEAN U3 OKCUIA
meu(ll) Bogoponom. BuneodhparmeHTs! 1 caaiiapl

MUPO-, TUAPO- U DIIEKTPOMETAILTYPTHH.

Koukpemuszuposams ~ 5T CHOcoOBl  TpUMEpaMH |
VPaBHCHHUSMH PEaKIUHd C COCTABJICHHEM JJICKTPOHHOTO
OanaHca.

Onucviéams JTOMEHHBIA TPOIECC H  DICKTPOTUTHUSCKOE
MOJTy4YeHUE METAJUIOB.

Pa3znuuamov 9€pHBIC M IBETHBIC METAJUIBI, YYTYHBI H CTAJIH
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«IIpon3BoACTBO UyryHa U ctanm». BuneopparmMenTs! u
cnanael «M3nenns u3 yyryHa u cranm».
Buneodparments! u cnaiigst «I[IpouszBoactso
ATIOMUHUS

56 O06o0uieHre 3HaHuii | YPOK-yIpaXHEHHE C UCTIOIB30BAHUE CAMOCTOSITENbHON | [Ip08ooums OLlEHKY COOCTBEHHBIX IOCTHIKEHUH B YCBOCHUU
1o TeMe «MeTajuib» | pabOThI 11O BBIIOJIHEHUIO IPOBEPOUYHBIX TECTOB, TEMBI.
3a1aHUM U YIIpa)KHEHUH. Koppexmuposamp CcBOM 3HaHUA B COOTBETCTBHH C
IUTAHUPYEMBIM PE3YJIbTaTOM
Ionyuames XUMHUYECKYI0O HWH(POPMALUU U3  Pa3THUHBIX
HCTOYHUKOB.
IIpeocmasnsams uHOpMAIHIO 110 TeMe «MeTaiby B BHIIE
TaOJUI, CXEeM, OIOPHOIO KOHCHEKTa, B TOM YHUCIE C
npumMeHeHueM cpeacts MKT.
57 KonTponbnas padot Ne 3 mo Teme «MeTtamibi»
Xumus u oKpyxkamuas cpeaa (2 4)
58 Xumundeckas Crpoenne 3emnu: sIpo, MaHTHs, 3€MHas Kopa, HX | Mumezpuposams cBeleHU 10 GpU3HUECKOl reorpaduu B
OpraHu3anus xumMuueckuit cocraB. Jlutochepa m e€ XuMUUECKHUIl | 3HAHUSA O XUMUYECKOW OpraHU3alNH [IJIaHETHI.
IJTAHETHI 3eMIIS coctaB. Munepansl. Pynsl. OcanouHble  MOpPOABI. .
omesnble  mekomaeMmire.  XUMHUCCKHH  COCTAB Xapaxmepuzoéams XUMHYECKHH COCTaB TI'€0JOTMYECKHX
ruzipocdepbl. XUMHUECKUI cOCTaB aTMOC(EPHI. o0omnoueKk 3emH.
Nemouctpamun.  BumeobparMents  u it Paznuuams MuHEpanpl U TOPHBIE IOPOABI, B TOM YHCIE U
«Ctpoenne 3eMiam M €€ XUMHUYECKUH COCTaB». Pyt
Konnexknus mMuHepanoB u ropasix nopoxa. Komneknuns
«Pynp1 MeTanoBy.
JlabopaTopHbie onbIThI. 43. M3y4yeHue rpaHuTa.
59 Oxpana McTOYHMKHM XMMHMYECKOIO 3arps3HEHUs OKpYKarwlueu | Xapakmepuzoeamb ACTOYHUKA XUMUYECKOIO 3arpsA3HEHUS

OKpYKarolleu cpebl
OT XMMHUYECKOTO
3arpsi3HEHUs

cpenpl. ['moOanmbHBIE  DKOJIOTHYECKHE  TTPOOIIEMBI
YeloBeYeCTBa: MapHUKOBBIM  d(PQeKT, KHUCITOTHBIE
JOXK]IH, 030HOBBIC JIBIPHL. MexyHapoaHoe

COTPYAHMYECTBO B OOJIACTH OXpaHbl OKpY’Karomen

OKPYXaIoIIEH Cpeabl.

Onucwviéamsp T100abHEBIC YIKOJIOTHUYECKHE HpO6HeMBI
YCJIOBCYCCTBA, CBA3AHHBIC C XUMHUYCCKUM 3arps3HCHUEM.
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Cpelpl OT XHWMHYECKOIO 3arpsi3HeHus. «3ei€Has

XUMU).

JemoHcTpamuu. BuneohparMeHTHI U CITaii bl
«I'mobanbHbIe FKOJIOTHYECKHE TTPOOTEMBI
YeJI0BEYECTBA»

IIpeonacame myTH MUHUMU3ALUYI BO3JICHCTBUS
XUMHUYECKOTO 3arpsA3HEHHsS Ha OKPYXKAIOIIYIO Cpey.

IIpuooums mpuMepsl MEKIYHAPOIHOTO COTPYAHUYECTBA B
0o0nacTH OXpaHbl OKPYKAIOMIEH Cpelbl OT XHUMHYECKOTO
3arpsi3HEHUs

O000menne 3HAHUI N0 XMMHUH 32 KYPC OCHOBHO# 1IK0JIbI. [10AroToBKA K 0CHOBHOMY rocyaapcTBeHHoMY 3k3ameny (OI) (7 1)

60 BemectBa CrpoeHne aroma B COOTBETCTBUM C HOJOXeHUEM | [Ipedocmasname uHpopmanuto no teme «llepnonnyeckuit
XUMHYECKOro 71eMeHTa B [lepruonnueckoi cucreme. 3akoH u Ilepumonnueckas cucrema /. M. Menneneea B
CrpoeHue  BellecTBa:  XUMHMYECKash  CBsI3b U | CB€T€ TEOPUM CTPOCHHMsI aToMa» B BHJE TaOJIHUL, CXeM,
KPUCTAUNTHYECKAE PEMETKH. 3aBUCUMOCTh CBOWMCTB | OTIOPHOTO KOHCIEKTA, B TOM YHCIIE C IPUMEHEHHUEM CPE/ICTB
o0Opa3oBaHHBIX  d3JeMeHTamMu  mpocThix  BemecTB | MKT.
(MeTayIoB, HEMETalIoB, OJIATOPOJHBIX Ta30B) OT | Bwinoausams TECTOBBIE 3aaHUS IO TEME.
HOJIOKEHUS HJIeMEeHTOB B [leproanueckoit cucreme. IIpeocmasnsams MHGOpMAIUIO IO TeMe «Buapl XUMUYECKUX
Turmonornss HEOPraHWYECKUX BEIECTB, JICJICHWE WX Ha | CBA3CH W THIBI KPHCTALIMUECKUX pEIméTOK. B3amMocBs3b
KJaccel U rpynimsl. [peacraButenu CTPOCHHSI M CBOWCTB BEIIECTB» B BHJE TaOIHI, CXEM,
OTIOPHOTO KOHCIEKTa, B TOM YHCJIE C IPUMEHEHHUEM CPE/ICTB
HKT
61 XuMmuyeckue [Tpu3Haky U yCI0BHSI IPOTEKAHUS XUMHUUECKHUX Ilpeocmasnames unpopmanuo no teme «Kmaccupukanus
peakuuu peakuuii. TUMIONOrUs XUMMUYECKUX PEeaKLUi 1o XMMHUYECKUX  pEaKUMd MO  pa3IMyHbIM  IpHU3HAKaM.

Ppa3iInYHbIM OCHOBAHU M. PeaKHI/II/I WOHHOTO 0OMeHa.
OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC pcaKkuuun

CKOpOCTh XMMHUYECKHX PEaKIHi» B BHJE TaOIUIl, CXEM,
OTNOPHOT'O KOHCIIEKTA, B TOM YHCJIE C TPUMEHEHUEM CPEJICTB
HUKT.

Bovinonnsame TeCTOBBIC 3a4aHUS 110 TEME.
Xapaxmepu306amb OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC
pEeaKI1M, OKUCIUTENb U BOCCTAHOBUTEND.

Omauyams TOT TUII PEAKIIUNA OT peakIuii oOMeHa.
3anucvieams ypaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMHA C TIOMOIIBIO AJIEKTPOHHOTO
OamzaHca
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62-63 | OcHOBBHI XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. Xapakmepuzosams o01mIne, 0COOCHHBIC U UHINBUAYaJIbHBIC
HEOPraHU4eCcKOn XapakTepHble XUMHYECKHE CBOWCTBA COJICOOPA3yIONINX | CBOMCTBA KHCIIOT, OCHOBaHMi, COJEeH B CBETE TEOPHHU
XUMUH OKCUJIOB, THIPOKCHIOB (OCHOBaHHi, KHCJIOT U | 3JCKTPOJIUTHYECKOM JUCCOLUALINY.
amM(OTepHBIX TUAPOKCHUIOB), COJICH Apeymenmuposams BOZMOKHOCTb POTEKAHUS XUMHYECKUX
peakiuii B pacTBOpax AJIEKTPOIUTAX UCXOJS U3 YCIIOBHIA.
Knaccugpuyuposams HeopraHn4ecKue BEIIECTBA IO COCTABY
Y CBOMCTBaM.
IIpusooums npuMepsl peCTaBUTENCH KOHKPETHBIX
KJIACCOB ¥ IPYIII HEOPTaHMUYESCKHUX BEIICCTB
64 [ToBTOpEeHue n TectupoBaHue, pemeHHe 3agad M BBINOJHEHUE | BbinoaHams TECTHI M YIPAKHEHUS, peulams 3aa4u 10
0000IIICHUE 110 TEME. | YIIPAKHEHUI 10 TeMe TeMe.
[Toaroroska K IIposooums OLIEHKY COOCTBEHHBIX JOCTHKCHUH B yCBOCHUH
KOHTPOJIBHOU TEMBIL.
pabote Koppexmuposamb cBOM 3HaHHS B COOTBETCTBHH C
IUIAHUPYEMBIM PE3YJIbTATOM
65 KontpospHas padoTa Ne4 «ltoroBasi mo Kypcy OCHOBHOM IIIKOJIBD
66 AHanu3 KOHTPOJIbLHOM paboThl. [To/1BeIeHNEe HTOTOB TO/IA.
67-70 | PezepBHOE Bpemsi
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Y4eOHO-MeTOAMYECKOE O0ecneYeHrne Kypca XuUMHH
OCHOBHOI1 00111€00pa30BaTEeILHOM HIKOJIbI

Y4eOHO-METOMMYECKUI KOMIUICKT JUIsl M3y4YeHHs Kypca Xumuu B 7—9
KJIaccax, CO3JIaHHBIM aBTOPCKUM KOJUIGKTMBOM Ton pykoBojactBom O. C.
["abpuensiHa, COIEPKUT, KpoMe Y4EOHBIX MNOCOOMM, Yy4yeOHO-METOAMYECKHE WU
TUAAKTAYECKUe T1OocoOus, TeTpajau [JIsl BBINOJHEHUS JabOpaTOpHBIX U
MPaKTUYECKUX padoT u JIp.

YMK «Xumusa. 7 knacc»
1. Xumus. 7 knace. Yueonoe nocodue (apropsl O. C. IN'abpuensa, 1. T
Octpoymos, C.A. CinaikoB).
2. Metonuueckoe nocodue. 7 kiacc (aprop O. C. I'abpuensn). [Iporpamma kypca
XUMUH 1711 7—9 KinaccoB 0011eo0pa3zoBaTenbHbIX yupexkaenuit (aBTopsi O. C.
[Mabpuensn, 1. I'. Octpoymos, C. A. Crankos).
3. Pabouas terpaas. 7 kiacc (aBtopsl O. C. I'abpuensn, C. A. CrnagkoB).
4. Terpanb 15 1a00PATOPHBIX OMBITOB U MPAKTUUYECKUX paboT. 7 Kiacc (aBTOPHI
O. C. I'abpuensn, 1. B. AkcéHoBa).
5. DnexTponHas popMa yuaeOHOTO 1TOCOOHS.
YMK «Xumusa. 8 knacc»

1. Xumus. 8 kimace. Yueobnoe nocodue (apropsl O. C. IN'abpuernsa, . T
Octpoymos, C.A. CiaikoB).
2. Meroauueckoe nocodue. 8 kiacc (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos,
C. A. CnankoB). Ilporpamma Kypca xumuu s 7—9  KIaccoB
oOiieoOpazoBarenbHbix  yupexaeHuit (aBropel O. C. Tabpuensu, U. T.
Octpoymos, C. A. CrnagkoB).
3. Pabouas terpaas. 8 kiacc (aBTopsl O. C. I'abpuensn, C. A. Crnagkos).
4. Terpaap ans 1a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX paboT. 8 Kitacc (aBTOPbI

O. C. I'abpuensn, U. B. AkcéHoBa).
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5. IIpoBepounHbie 1 KOHTPOJLHBIE padoThl. 8 kiace (aBTopel O. C. [Nabpuensn, U.
B. Tpury6uak).

6. XuMus B TecTax, 3aja4ax U ynpaxkHeHusax. 8 kinacc (aBropsl O. C. ['abpuensH,
H. B. Tpury6uax).

7. DnexktpoHHas hopma yueOHOro nmocoous.

YMK «Xumusa. 9 knacc»
1. Xumus. 9 knacc. Yuebnoe nocodue (aBropst O. C. 'abpuensn, U. I'.
Octpoymos, C.A. Cinankos).
2. Meroauueckoe nocobue. 9 knacc (aBropsl O. C. I'abpuensan, U.I'. OcTtpoymoB,
C. A. CnaakoB). Ilporpamma Kkypca xumum i 7—9  KjaccoB
oOiieoOpazoBarenbHbix  yupexaeHud (aBroper O. C. Tabpuensn, U. T.
Octpoymos, C. A. CnagkoB).
3. Pabouas terpaas. 9 xmacc (aBTopel O. C. I'abpuensn, C. A. Crnagkos).
4. Terpaap ass 1a60paTOPHBIX OMBITOB U MPAKTUYECKUX paboT. 9 Kitacc (aBTOPbI
O. C. I'abpuensn, 1. B. AkcéHoBa).
5. IIpoBepounHbie ¥ KOHTpOJbHBIE paboThl. 9 kiacc (aBTopel O. C. I'abpuensu, U.
B. Tpury6uax).
6. XuMus B TecTax, 3ajayax u ynpaxxkaenusx. 9 knacc (aropsl O.C. I'abpuenss,
. B. Tpury6uax).

7. DnextponHas popmMa yuaeOHOTO 1TOCOOHS.

Hugpopmayuonnsvie cpeocmea
Hnmepnem-pecypcel nHa pycckom a3vike
1. http://www.alhimik.ru. TIlpencraBiaeHsl cleayomue pyOpPHKH:  COBETHI
aOUTYpUEHTY, YUUTEIIO0 XUMUH, CIIPAaBOYHUK (0YeHb OOJbIlas moadopka Tabaul] u
CTIPaBOYHBIX MaTEpHaJIOB), Becénasi XUMUsI, HOBOCTH, OJIMMITHAIbI, KyHCTKamepa

(Macca UHTEPECHBIX UCTOPUYECKHUX CBEICHUN ).


http://www.alhimik.ru/
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2. http://www.hij.ru. XKypran «XumMuss ¥ KH3HB» TOHATHO W 3aHUMATEILHO
pacckasbpiBaeT 000 BCEM HMHTEPECHOM, YTO MPOUCXOAMT B HAyKe W B MHpE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html. Dnexrponnslii xypHan «XWUMHKH U
XHMHUSD», B KOTOPOM TPEICTABICHO MHOXKECTBO OIBITOB TI0 XUMHUH, 3aHUMATEIILHOU
WHPOpPMAITUH, TIO3BOJISIONICH YBJICYh YUYCHHUKOB AKCIICPHUMEHTAIBHOW YacThIO
npeaMera.

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

5. http://www.prosv.ru/. ITocoOus 1Tt ydanuxcs, B TOM YHCIIE U JUIS OATOTOBKH
Kk utoroBor arrectanuu (OI'D u EI'D), MeTonuueckue mocoOus i yduTelew,
HAYYHO-TIOMYJISIPHAS JIUTEepaTypa 1o XUMHUHU.

6. http://1september.ru/. Xypuan g yuuTened W He TOJbKO. bosbimoe
KOJIMYECTBO PabOT YUYCHUKOB, B TOM UHCJIC U UCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIA MTOPTAT
CO CCBUTKaMHU Ha 00pa30BaTeIbHbIC CAUTHI IO XUMHUH.

8.  www.periodictable.ru. COopHuk crareli 0 XHMHUYECKHX OJCMEHTAX,
WLTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.

Humepunem-pecypc Ha an2nuiicKom a3vlke

http://webelementes.com. ComepXUT UCTOPUIO OTKPBITHS W OIHMCAHUE CBOMCTB
BCEX XMMHUYECKUX JIEMEHTOB. byieT noneseH A 00y4aromuxcs I3bIKOBBIX HIKOJI
U KJIaCCOB, TaK KakK COAEPKUT HAa3BaHMsI 3JIEMEHTOB U BEIIECTB HA PA3HBIX SI3bIKaX.
Oovexmul yueOHvIx IKCKypCuil

1.  Myseu:  MHHEpaJOrMueckue,  KpaeBeAuecKue,  XyJI0’)KECTBEHHBIE,
[TonuTexXHUYECKU.

2. Jlaboparopun: y4yeOHBIX 3aBEJCHHI, arpoXuMiIadopaTopuu, IKOJIOTHYECKHE,
CaHAMUI3MHOJIOTUYECKHE.

3. AnTeku.

4. IlpousBoiacTBEHHbIE OOBEKTHI: XHWMHUYECKHME 3aBOJbI, BOJOOYHCTHBIC

COOPYKCHUA U NPYTIUC MCCTHBIC IIPON3BOJICTBA.


http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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MarepuajibHO-TEXHHYECKOe o0ecriedeHne KaOuHeTa XuMun
HarypanbHbie 00beKTbI

HartypanbHble 0O0BEKTHI, MCHOJIB3yeMble B 7—9 Kkiaccax mpu oOydeHUH
XUMHUH, BKJIIOYAIOT B ce0sl KOJUIEKIIMM MUHEPAJIOB U TOPHBIX MOPOJ, METAILJIOB U
CIJIABOB, OKCHJOB, KHCIIOT, OCHOBaHHM, COJEH, B TOM YHCIIE U MHUHEPAJIbHBIX
yAoOpeHuil, a Takke oOpaslbl OpPraHMYeCKUX BEUIECTB M MaTepHalioB,
npeaycMoTpeHHblx PI'OC. O3nakoMiieHHE C 00pas3llaMu HMCXOJHBIX BEIIECTB U
TOTOBBIX M3JIEJUN MO3BOJIIET MOJYyYHUTh HArJSJHbIE MPEACTABICHHS 00 3THX
MaTepuaiax, UX BHEIIHEM BHUJE, a TAKKE O HEKOTOPHIX (hM3MUECKUX CBOMCTBAX.
3HauuTeNbHbIE y4eOHO-TIO3HABATENIBHBIE BO3MOYKHOCTH HMMEIOT  KOJUIEKIIHH,
W3TOTOBJICHHBIE CaMUMHU oOOydarouuMmucs. lIpeameTsl mjisi TakuxX KOJUICKIUN
CcOOMpArOTCs BO BpeMs SKCKYPCUN U JPYTUX BHEYPOUHBIX 3aHSATUH.

Konnekuun HCHOAB3YIOT TOJIBKO JJII O3HAKOMJIEHUS OOYy4YaroIMXCAd C
BHEIIHUM BUJOM U (PU3NYECKHMMH CBOWCTBAMHM pPa3UYHBIX BEIIECTB U
MaTepuanoB. /[ mpoBeneHHs XMMHYECKUX OIBITOB KOJUIEKLIMU HCIOIb30BATh
HEJb3S.

XuMH4YeCKHe PeaKTUBbI 1 MATEPUAJIBI

OOpamieHue cCo MHOTMMM BEHIECTBAMH TpeOyeT CTPOroro coOJroAeHuUs
MpaBUJ TEXHUKU O€30MaCHOCTH, OCOOCHHO MPU BBIMOJIHEHUU OMBITOB CAMHMHU
oOyuaromumucsi. Bce HeoOXxoaumble Mepbl TMPEIOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JIOKYMEHTaX W HWHCTPYKIUSAX, a TakXe B MOCOOUAX st
YUYUTEIIEU XUMUH.

Bce peaktuBel U Martepuasibl, HYXXHBIE [JIi TPOBEJCHUS JIEMOH-
CTPAlIMOHHOTO M YYEHUYECKOTO  DJKCIEPUMEHTa,  IOCTaBISAIOTCS B
oOpa3oBaTenbHBIC YUPEKACHHUS 00IIero oOpa3oBaHMs IEHTPATM30BAHHO B BHUJIE
3apaHee CKOMIUIEKTOBaHHBIX Ha0opoB. Ilpu HEOOXOIUMOCTH mNpUOOpEeTEeHUs
JOTIOTHUTEIBHBIX ~ PEaKTUBOB M MaTepuajoB  CIEAyeT oOpamarbCsi B

CIICIINAJIM3NPOBAHHBLIC MAal'a3NHLI.
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Xumuyeckast J1adopaTopHasi MOCy/1a, annaparbl 1 NPUOOpPbI

XuMudeckas 1Mocyna MOJApa3fessieTcs Ha JBE TPYIIbL: JUIsl BBITOJIHEHUS
OTBITOB OOYYAIOIIUMUCSA U JJIS1 IEMOHCTPAlMOHHBIX OIBITOB.

[TpuGopsl, anmapaTsl ¥ YCTaHOBKHU, UCTIOJIB3yeMbIE HA YpOKax XUMUH B 7—9
KJjlaccax, KJIacCU(UUUPYIOT Ha OCHOBE NPOTEKAIOIUX B HUX (U3UYECKUX U
XUMUYECKUX MPOLECCOB C YYaCTHEM BEIIECTB, HAXOMAIIMUXCA B Pa3HBIX
arperaTHbIX COCTOSTHUSIX:

1) npubops! ans paboThl ¢ ra3aMu — MOJIy4YEHHE, COOMpAaHKE, OYMCTKA, CYIIKa,
NOTJIOIIEHNE Ta30B; PEAKIUU MEXKIY MOTOKAMH T'a30B; PEaKUUHU MEX]y ra3aMy B
IIEKTPUYECKOM pa3psiie; peakuy MEXAy ra3aMHy IPY NOBBIILIEHHOM JIABJICHNY;

2) anmapaTbl U MPUOOPHI JJIsl ONBITOB C KUAKUMHU U TBEPIBIMU BEIIECTBAMU —
NEPEroHKa, (PUIBTPOBAHUE, KPUCTAUIM3ALMSA; MPOBEACHUE PEAKIUN MEXIY
TBEPABIM BEIIECTBOM M JKHJIKOCTBIO, JKUJIKOCTBIO M KHAKOCTBIO, TBEPABIMU
BEILECTBAMH.

Bue »1oli kiaccupukanum HaxoauTcs yuyeOHas —amnmapaTrypa, Ipen-
Ha3HAUY€HHAasg [JIl U3Y4YEHUS TEOPETUYECKHX BOINPOCOB XUMUU — JUIA
WUIIOCTPALlMM  3aKOHA COXPAHEHUsT MAacChl BEIIECTB, MJs JIEMOHCTpaluuu
JIEKTPOIIPOBOTHOCTH PACTBOPOB M JBHUKEHUS MOHOB B 3JIEKTPUUYECKOM IOJIE, IS
U3YUYEHUS CKOPOCTH XHMHYECKOW pEaKUUH, MOCJIEeI0BATEIbHOCTH BbITECHEHUS
raJIOT€HOB U3 PaCTBOPOB MX COEIMHEHU.

BcenomoraTenbHy0 poJib UIpalOT U3MEpUTEIbHbIE U HAarpeBaTelbHbIE MPUOOPHI,
pa3nuyHble TPUCTIOCOOICHHMS IJ1s1 BHIOJIHEHUS ONBITOB.
Mopaenm

OObekTaMy MOJIETUPOBAHMS B XHMHM SIBJIIFOTCS aTOMbI, MOJIEKYJIBI,
KpUCTAJUIbl, 3aBOJACKME amnmaparbl, a TakKKe MpoUcXonsiiue npoueccol. B
NPENOJaBAHUM XUMHUU UCIOJIB3YIOT MOJEIN KPUCTAUIMYECKHX PEIIETOK aamasa,
rpadurta, cepsl, pocdopa, okcuaa yraepona(lV), nona, xxenesa, Mmeau, MarHusl.

Breimyckatorcss Habopel  Mojeneld aTroMoB IS COCTaBJCHMsI IIapo-

CTCPIKHCBBIX MOI[GJ'IGI;'I MOJICKYJIL.
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YueOHbIe 1OCOOUS HA NIEYATHOM OCHOBE

B mpouecce oOydeHMS XUMUM HCHOJB3YIOT —CIEAYIOIIME TaOIUIbI
NOCTOSIHHOTO ~ 3KcnoHupoBanusa:  «llepuoanueckass cucreMa  XUMHUYECKHX
anemenToB [[. . MenneneeBa», «Tabmuia pacTBOPUMOCTH KUCTIOT, OCHOBAaHHUH U
COJIEM», «DIIEKTPOXUMHUYECKUN PSIJI HANIPSHKEHU METAIOB» U .

Jis  opraHM3alii  CaMOCTOSITEIbHOM paboThl 0OydYaroIMXCS Ha ypoKax
UCIIOJIB3YIOT Pa3HOOOpa3Hble NUIAKTHUECKUE MaTepualibl: TETpagud Ha MedaTHON
OCHOBE WJIU OTJAEJIbHbIE paboyue JUCThl — HUHCTPYKIUHU, KAPTOUKU C 3aJaHUSIMU
pa3HOM CTENEeHW TPYIHOCTH IJIsl U3yYEHHs HOBOIO Marepuaia, CaMONPOBEPKH U
KOHTPOJISI 3HAHUM.

JKPAHHO-3BYKOBbIE CPEICTBA 00yUeHHs
K 5KpaHHO-3BYKOBBIM CpEACTBaM OOYYEHHS OTHOCAT TaKHUE IMOCOOMs, KOTOPBIE
MOTYT OBITh BOCHPHUHATHI C MOMOINBIO 3pEHHUS] M cilyXa. OTO KUHO(UIBMBI,
KMHO(parMeHThl,  AHAQUIbMBL,  JWANO3UTHBBI  (CIIAWIbI),  €IUHHUYHBIC
TpaHcmapaHTbl g rpadomnpoektopa. CepuM TpaHCHApaHTOB IO3BOJISAIOT
UMUTUPOBATh JBWKEHHE MYTEM TOCIEJOBATENIBHOIO HAJOXKEHUS OJHOTO
TPAHCIIAPAHTA HA IPYTOM.
Texunueckue cpeacrsa ooyuenusi (TCO)

BOnbIIMHCTBO M3 TEXHUYECKUX CPEACTB OOydeHHs] He pa3padaThIBajoCh
CHELMANIBHO Ul IIKOJIbI, @ M3HAYaJbHO CIIYXHWIO JUIs mepenadyd U oOpaboTKu
UHGOpPMAIIMU: 3TO PA3IMYHOTO POJa MPOEKTOPHI, TEIECBU30PbI, KOMIBIOTEPHI U T.
1. B yueOHO-BOCTIMTATENIbHOM MPOLIECCE KOMIBIOTEP MOKET MCHOJIb30BATHCS IS
pelIeHus 3a1a4 HAyYHOW OpraHu3aluy TpyAa YUUTEIsl.

[Ipy MCOIB30BAHUM TEXHUYECKUX CPEACTB OOYUYEHHUs CIENyeT YUUTHIBATH
BPEMEHHbIE OTpaHUYeHMs, HanaraeMble CaHMTApHBIMU TpaBUJIaAMU U HOpPMaMu
(CaunlluH). HenpepbiBHast TPOIOKUTENBHOCTD IEMOHCTPALIMN BUIEOMATEPUATIOB
Ha TEJIEBU3MOHHOM DJKpaHe MW Ha OOJIbIIOM D3KpaHe ¢ MCHOJb30BaHUEM
MYJIbTUMEIUMHOTO TMPOEKTOpAa HE JOJKHA MpeBblmate 25 MuH. Takoe xe

orpanndeHre (He Oonee 25 MHH) paclpoCTpaHAETCS Ha HEMPEPHIBHOE
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WCITOJIb30BAaHUE UHTEPAKTUBHOM JTOCKH M Ha HEMPEPBHIBHYIO Pab0OTy 00yJaronmxcs
Ha TIEPCOHAILHOM KOMIIbloTepe. UHMCIO ypOKOB € HCHOJIB30BAHHEM TaKUX
TEXHUUYECKUX CPEICTB OOYyYEHHUS, KaK TEJIECBU30P, MYJbTUMEIUNUHBIA MPOEKTOP,
WHTEPAKTUBHAS JOCKa, JOKyMEHT-Kamepa, JOJKHO ObITh HE Oojee IIeCTH B
HEJIENI0, @ YHUCIO YPOKOB, KOrja oOydaroniuecsi paboTarOT Ha MEPCOHAIBLHOM
KOMIIBIOTEpE, — He Oosiee TPEX B HENEIIO.

Ob6opynoBanne kaduMHeTa XMMHUH

Kabuner  xumum  gobkeH  ObITh  OOOpYAOBaH  CHEIUATIbHBIM
JEMOHCTPALIMOHHBIM  cToioM. Jlig  oOecrnedeHus — Jdy4dlledl  BUAMMOCTHU
JIEMOHCTPAIMOHHBIN CTOJ PEKOMEHTyETCS YCTaHABINBATh HA MOJIUYM.

B kabuHerax XUMHUMU YCTAaHABIWBAIOT JIBYXMECTHBIC YUYCHHUYECKHUE
7a00paTOpPHBIE CTOJBI C TMOJABOJAKOM AJIEKTPOIHEPIHH. YUEHUYECKHE CTOJIbI
JIOJKHBI UMETh TMOKPBITHE, YCTOMYMBOE K JEHCTBUIO arpeCCUBHBIX XUMHYECKHUX
BEILIECTB, M 3alllUTHbIC OOPTUKKM TO HapyKHOMY Kparw. KaOuHeTbl Xumuu
000pYIYIOT BBITSDKHBIMU IIKahamu, pacroyioKEeHHbIMU Y HapyKHOM CTEHBI BO3JIE
cTosia yuurtend. g mpoBeneHUs J1a0OpPaTOPHBIX OMBITOB HCIOJIB3YIOT TOJIBKO
MUHHU-CHUPTOBKH.

VY4eOHbIe TOCKH JOJKHBI OBITh M3TOTOBJICHBI M3 MaTEPHUAIOB, MMEIOIIUX
BBICOKYIO aJIl€3UI0 C MaTepuajaMu, HCHOJb3YyEMbIMU I THUCbMa, XOPOIIO
OYHINATHCS BIAKHOU I'yOKOH, OBITh N3HOCOCTOMKHUMU, UMETh TEMHO-3CJIEHBIN I[BET
U aHTHOJMKOBOE TOKPBHITHE. YUeOHBIE JOCKH 000pPYyAYHOT cOpUTaMH, KOTOPHIS
JIOJDKHBL TPUKPEIUIThCS K cTeHe Ha 0,3 M BbIllIe BEPXHEro Kpas JOCKH U
BBICTYIATh Brepén Ha pacctosiHue 0,6 M.

TeneBu3opsl ycTaHABIMBAIOT Ha CleUMAIbHBIX TymM0Oax Ha Bbicote 1,0—1,3
M ot mnosa. [lpm mnpocmoTpe Tenenepenay 3pUTEIBCKUE MECTa JOJHKHBI
pacroJiaraThCsi Ha PaCCTOSHUM HE MEHEee 2 M OT dKpaHa JI0 TJ1a3 00yJaroInXCs.

JIns MakCHMaJIbHOTO HCIIOJB30BaHUS JHEBHOIO CBETa M PABHOMEPHOIO
OCBEIICHMS Y4YEOHBIX TMOMEIICHUN HE CleayeT pa3MemaTh Ha IOJOKOHHHKAX

IMAPOKOJUCTHBIC PACTCHUA, CHHIKAIOIIMUC YPOBCHB CCTCCTBCHHOI'O OCBCIICHMUA.
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BricoTra pacteHuil He HOJKHA MpeBbIAaTh 15 cM (OT MOJOKOHHUKA). PacteHus
1eIecoo0pa3Ho pa3MeniaTh B IMEPEHOCHBIX I[BETOYHMIIAX BBICOTOM 65—70 cM oT
I10J1a WJIK MOJBECHBIX KaIINO B IPOCTEHKAX MEKIYy OKHAMH.

Jnis oTaenku y4eOHBIX MOMEIICHUN MCIONB3YIOT MaTepuaibl U KpPacKH,
CO3/AI0IIME MATOBYIO MOBEPXHOCTh. JlJii CTEH y4eOHBIX MOMEIICHHM ClenyeT
UCITIOJI30BaTh CBETJIBIE TOHA KEITOr0, OEXKEBOr0, PO30BOr0, 3€JIEHOT0, Iroay0oro
I[BETOB; VISl IBEPEM, OKOHHBIX paM — OEJIbIi 1IBET.

Kabuner xumuum [ODKEH OBITb OCHANIEH XOJIOAHBIM U TOPSYHUM
BOJOCHA0KEHUEM U KaHAJIA3AIUEH.

B kaOuneTre XxuMuu 0053aTeabHO JOHKHA OBITh alITEUKa, B KOTOPYIO BXOJSAT:
1. 7KryT KpoBOOCTaHABIMBAOIINMI, PE3UHOBBIA — | mIT.

. [ly3bIpb 175 Apaa — 1 WT. (rUNOTepMUYECKUNA TakeT — | mT.).
. BunT crepunbHbIi, mMpokui 7 X 14 cM — 2 wr.

. bunT crepunpHbI 3 X 5 cM — 2 mT.

. bunT HectepunpHbI — 1 WT.

. Canderku crepusibHbie — 2 yII.

. Bara crepunpnas — 1 mauka.

0 N N B W

. Jletikomnacteipb mupuHOM 2 cM — 1 karymka, 5 cM — 1 KaTymika.

9. bakTepuMAHBIN JIEUKOTUIACTBIPh Pa3HbIX pa3MepoB — 20 miT.

10. CriupToBoii pacTBOp noaa 5%-ueiii — 1 ¢akoH.

11. Boanslii pacTBOp aMMHaKa (HAIIaTBIPHBINA CIUPT) B aMmIryjax— 1 yiI.
12. PactBop nepokcuaa Bogopoaa 3%-ueiii — 1 yi.

13. [lepmMaHranar kanusi KpucTaJuinuecku — 1 y.

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

15. Hacrolika Banmepuanbl — 1 ym.

16. Hoxanier — 1 1.
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Ilnanupyembie pe3yJbTaThl 00yUeHUSA

BbInyCKHUK HAYYUTCH

® 3Hamb (NOHUMAMD).
— XUMHYECKYK) CHMBOJIMKY: 3HAaKM XHMHYECKHX JJIEMEHTOB, (hOPMYJIbI
XUMUYECKUX BEUIECTB, YPABHCHHSI XUMUYECKUX PEaKIUN;
— BQXHEHUIINE XUMHUYECKUE TOHSTHUA: BEIIECTBO, XUMHUYECKUM 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAs U MOJIEKYJISIPHASI MacChl, MOH, KATUOH, aHHUOH,
XUMHUYECKAs CBS3b, JEKTPOOTPULATEILHOCTD, BAJICHTHOCTD, CTENIEHb OKUCIICHHUS,
MOJIb, MOJIApHAsi Macca, MOJIAPHBIA O0O0OBEM, pACTBOPBI, DJIEKTPOJHUTHI U
HEAJIEKTPOJIUTHI, AIEKTPOIUTUYECKAS JMCCOLIMALINS, OKHUCIIUTEIb u
BOCCTAHOBUTENb, OKUCJICHHE M BOCCTAHOBJICHHE, TEIUIOBOM 3(p¢eKT peakuuwu,
OCHOBHBIE TUIIbI PEAKIINNA B HEOPTAHUYECKON XUMUHU;
— (opMyIUPOBKH OCHOBHBIX 3aKOHOB U TEOPUN XUMHH: aTOMHO-MOJIEKYJISIPHOTO
YUYEHUS; 3aKOHOB COXPAHEHUS MAacChl BEHIECTB, MOCTOSHCTBA COCTAaBA BEIIECTB,
ABorajnpo; [lepnognueckoro 3akona JI.1. Menneneesa; Teopun CTpOECHHs aTOMa U
YYEHHMSI O CTPOCHHM BELIECTBA; TEOPUHU BJIEKTPOJUTUYECKOM IUCCOLMALUU U
YUYEHHS O XUMUYECKOUN peaKiuy;

® Ha3bIGAMD '
— XUMUYECKHE 3JIEMEHTHI,
— COEJIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
— OpraHvyecKkHue BellecTBa MO UX (OopMmysie: METaH, 3TaH, STWJICH, alleTHUJIEH,
METAHOJI, 3TAHOJI, TJIMIEPUH, YKCYCHas KUCJIO0Ta, III0K03a, Caxapo3a;

® 00bACHAMD.
— (UBUYECKUN CMBICT aTOMHOTO (TIOPSIKOBOT0) HOMEPA XMMHYECKOTO IJIEMEHTAa,
HoMmepa rpymnsl U nepuonga B Ilepuomuueckout cucteme JI. M. Menneneea, K
KOTOPBIM 3JIEMEHT NMPUHAJJICIKUT;
— 3aKOHOMEpPHOCTHM HW3MEHEHHUS CTPOECHHMS aTOMOB, CBOMCTB 3JEMEHTOB B
npeaesiax MallbIX IEepUOJOB W A-TpyIIl, a TaKkKe CBOMCTB 00Opa3yeMbIX HMHU

BBICIIIMX OKCHJIOB U TUAPOKCHU/IOB;
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— CYIIHOCTh MPOLECCA JJICKTPOIUTUYECKON NHCCOUMALMU U PEAKUUA MOHHOIO
oOMeHa;

® Xapakmepu3oeamo:
— XUMHYECKHUE JIEMEHTHI (0T BOAOPOA /10 KalbIMs) HA OCHOBE UX IMOJIOXKEHUS B
[lepuognueckont cucreMe xumuueckux d3neMeHToB JI. WM. MenneneeBa wu
O0COOEHHOCTEH CTPOEHUS X aTOMOB;
— B3aMMOCBSI3b MEXJy COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEOPTraHUYECKHUX
BEILIECTB;
— XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX BEIIECTB (IIPOCTHIX
BEIIECTB — METAJUIOB WU HEMETAJUIOB, COCAUHEHHN — OKCHUJIOB, KHUCIIOT,
OCHOBaHMM, aMPOTEPHBIX OKCUIOB U TUIPOKCHUIOB, COJICH);

® onpeoename.
— COCTaB BEIIECTB M0 UX popMyiam;
— BaJICHTHOCTb U CTETIEHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHUH;
— BU/JIbI XUMUYECKOU CBSI3U B COCTMHEHUSAX;
— THUIIbI KPUCTAJUIMYECKUX PEIIETOK TBEP/IBIX BEUIECTB;
— MPUHAJICKHOCTh BEHIECTB K OMPEACIEHHOMY KJIacCy COCIMHECHUM;
— THUIIbI XUMUYECKHUX PEaAKIUi;
— BO3MOXXHOCTb MPOTEKAHUS PEAKIIMi HOHHOTO OOMEHa,;

® COCmagIAmy:
— CX€eMbI cTpoeHust aToMOB niepBbIX 20 sneMenToB [lepnoanueckoit cuctemsr /.
N. Menneneena;
— (G opMYyJIbl HEOPTAHUYECKUX COSAMHEHUN U3yYEHHBIX KJIACCOB;
— ypaBHEHHMS XHUMHYECKHUX pEaKUuid, B TOM YHCIE U OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX, C IOMOIIBIO METO/Ia SJIEKTPOHHOTO OajaHca;

® 0e3onacHo oopawiamuvca.
C XMMHUYECKOU MOCYA0M 1 JJabopaTOPHBIM 000PYAOBAaHUEM,

® NPOBOOUMb XUMUUECKUI IKCNEPUMEHM:

— MOATBEPKAAOIINN XUMUYECKAN COCTAB HEOPTAHUYECKUX COCTUHEHUM;
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—  MOATBEPXKJAIOIIMN  XUMHYECKUE  CBOWCTBA  M3YYEHHBIX  KJIACCOB
HEOPraHUYECKUX BEIIECTB;
— 1O TOJYYEHHIO, COOMpAHHUIO M PACMO3HABAHUIO Ta3000pa3HBIX BEIIECTB
(kucopojia, BOJOPOJa, YrIeKUCIOro ra3a, aMMHaKka);
— TI0 ONpEJEICHUI0 XJOpUJ-, Cynb(ar-, KapOOHAT-HOHOB U HMOHA aMMOHHUS C
MOMOIIIBI0 KAYECTBEHHBIX PEAKITUH;

®  GBLIYUCTIAMD.
— MacCOBYIO JIOJIO0 XUMHYECKOTO JIEMEHTa 10 (popMyIie COeTUHEHUS;
— MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
— Maccy OCHOBHOTO BEIIIECTBA 10 U3BECTHOM MAaCCOBOMW JIOJIN MPUMECEH;
— 00BEMHYIO JOJII0 KOMIIOHEHTA ra30BOM CMECH;
— KOJIMYECTBO BEIIECTBA, 00bEM MIIM MACCY BEIIECTBA MO KOJWYECTBY BEIIECTBA,
00BEMY WJIM Macce peareHToOB, WU MPOAYKTOB PEaKIInu;

® UCnOBb306aMb NPUOOPEeMEHHbIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU

0esameIbHOCMU U NOBCEOHEBHOU HCUZHU:

— 17151 6€30MacHOro OOpallleHrs ¢ BEIIeCTBAMHM U MaTepuajiaMH B MOBCEIHEBHOMN
KU3HU U TPAMOTHOTO OKa3aHUsl TMEpPBOM IMOMOIIM NPH OXKOrax KHUCIOTaMU U
ieJI049aMu;
— 17151 OOBACHEHUSI OTACIBbHBIX ()aKTOB U MIPUPOIHBIX SBJICHUN;

— JJIA KpHTPI‘IGCKOfI OLICHKHA I/IHqDOpMaL[I/II/I O BCIICCTBAX, UCIIOJIb3YCMBIX B 6BITy.

BhInycKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

XapakTepu30BaTh OCHOBHBIE METOAbl TO3HAHUS XUMHYECKHX OOBEKTOB:
HaOJI0ICHHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

pas3nuyaTh XUMUYECKHE OOBEKTHI (B CTATHKE):

— XUMHUYECKHE DJIEMEHTHI U MPOCTHIE BEIIECTBRA;

— METaJUIbl U HEMETAJUIbl U XapaKTEPU30BATh OTHOCUTEIIBHOCTh MPUHAJICKHOCTH
TaKuX 0OOBEKTOB K TOW WJIM HHOM TPYIIIIE;

— OPraHM4YCcCKUC U HCOPraHNn4CCKUC COCINHCHUA,
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— TUIPOKCUABI (KHUCIOPOICOMEpKAINUE KHUCIOThI, OCHOBaHUA, aM(oTepHbIC
TUAPOKCHUIBI);

— OKCHJBI HecoJieoOpasyroliue U cojeoOpa3zyronme (KUCIOTHbIE, OCHOBHEIE,
am(pOoTepHBbIC);

— BQJICHTHOCTb U CTENIEHb OKUCJICHUS;

— CHCTEMAaTHYECKUE ¥ TPUBHAIIbHBIE TEPMHUHBI XUMUYECKOW HOMEHKJIATYPHI;

— 3HAKOBYIO CHCTEMY B XUMUU (3HAKU U (POPMYJIbI, HHACKCHI U KOI(PPUIIUEHTHI,
CTPYKTYpPHBIE U MOJIEKYJISIpHbIE (DOPMYJIbI, MOJIEKYJIIPHBIE U MOHHBIE ypaBHEHUS
peaknuii, TIOJHBIE W  COKpAlllCHHBbIC HMOHHBIE YPaBHEGHHUS  PEaKIHH,
TEPMOMOXUMHUYECKUE ypaBHEHUS, 0003HAYEHUS CTENEHU OKHUCIICHHS W 3apsja
MOHa B (POpMyJie XUMUYECKOTO COCTMHEHU);

pas3nuyaTh XUMHUYECKUE OOBEKTHI (B TMHAMUKE):

— (Qu3nUYecKre U XUMUYECKHUE CTOPOHBI MPOIECCOB PACTBOPEHUS U JUCCOIMALINH;
— OKHUCJIUTENHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH U PEAKIINH OOMEHA;

— CXEMBbI M YPaBHCHUS XUMUYECKHUX PEAKITNN;

COOTHOCHUTH:

— 9K30TEPMHUYECKUE PEAKITUN U PEAKITUN TOPCHUS;

— KaTaJIUTHYECKUE ¥ ()EPMCHTATHBHBIC PEAKIINH;

— METaJlJI, OCHOBHBIN OKCHUJ, OCHOBaHHUE, COJIb;

— HEMeTaJl1, KHCJIIOTHBIA OKCHJI, KHCIIO0Ta, COJb;

— CTPOCHHE aTOMa, BUJ XUMUYECKON CBSI3H, THUIl KPUCTAUIMYECKON PEMETKU U
¢dbu3nUecKue CBOMCTBA BEIIECTBA;

— HAXOXKJCHHE DJJICMEHTOB B TIPHUPOAEC M MPOMBIIUICHHBIC CIIOCOOBI WX
MOy YCHHUS;

— HE0oOXOJAMMOCTh XHMHYECKOTO TIPOM3BOACTBA M TpPEOOBAHWUA K OXpaHe
OKPYIKAIOIIEN CPEBI;

— HEOOXOJIMMOCTh TPUMEHEHHUS COBPEMEHHBIX BEIIECTB M MAaTEPHAIOB U

TpeOOBaHUS K 3I0POBLECOCPEIKECHUIO;
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BBIJIBUTaTh U AKCIEPUMEHTAJIBHO MPOBEPATHh THIOTE3bl O XMMUYECKUX CBOKCTBAX
BEILECTB HA OCHOBE UX COCTABAa U CTPOCHHUS M MPUHAJIEKHOCTH K ONPEACTEHHOMY
KJ1accy (TpyIIne) BEIIeCTB,;

IPOTHO3UPOBATh CIOCOOHOCTh BEIIECTBA MPOSIBISATH OKUCIWUTEIbHBIE WITU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENIEHEN OKUCIIEHUS JIEMEHTOB,
BXOJSIIMX B €r0 COCTaB, a TAKKE MPOIYKTOB COOTBETCTBYIOIINX OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIU;

COCTaBIISAITh yPABHEHUSI PEAKIMH C YyYaCTUEM THUIUYHBIX OKUCIUTEICH U
BOCCTAaHOBUTEJIEH Ha OCHOBE AJIEKTPOHHOTO OallaHca;

ONpENENATh BO3MOXKHOCTh IPOTEKAHUSI XUMHUYECKUX pEaKIHii Ha OCHOBE
AIEKTPOXUMHUYECKOTO psana HaIpsHKCHUH METaJIIOB, psana
AJIEKTPOOTPUIIATEILHOCTH HEMETAJUIOB, TaOJUIbI pPAacTBOPUMOCTH U yuéra
YCIOBUU UX IIPOBEACHUS;

MPOBOJIUTH PACUETHI IO XUMUYECKUM (POpMYJIaM U ypaBHEHUSIM:

— JI71s1 BBIBO/IA (POPMYJIBI COETMHEHUS 110 MACCOBBIM JIOJISIM DJIEMEHTOB;

— 10 IPUTOTOBJICHHUIO PACTBOPA C UCIIOJb30BAHUEM KPUCTAIIOTHIPATOB;

— MO0 HaXOXKICHUIO JIOJM BBIXOJA NPOJIYKTa pEaKIUMh IO OTHOLICHUIO K
TEOPETUYECKH BO3MOKHOMY;

— ¢ ucnosb3oBanueM npasuiia ['eii-Jlroccaka 06 00BLEMHBIX OTHOIICHUSX Ta30B;
— C UCIOJIb30BAHUEM MOHATUN «KMOJIbY, «MMOJIbY, YUCIIO ABOTaIpO»;

— II0 TEPMOXHMMHYECKUM YPABHEHUSIM PEAKIUU;

MIPOBOJIUTH XUMUYECKUN IKCTIEPUMEHT C HEYKOCHUTEIBHBIM COOJIIOICHUEM TTPABUIT
TEXHUKU 0€30MaCHOCTH:

— I0 YCTAHOBJICHUIO KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBA COCAUHEHUS;
— TIPY BBITIOJIHEHUH UCCIIEA0BATEIBLCKOTO MTPOCKTA;

— B JJOMAIIHUX YCIIOBUSIX;

WCIIOJIb30BaTh TMPUOOPETEHHBIE KIIIOYEBBIC KOMIICTCHIIUMA JJIi  BBITIOJHEHUS
MIPOEKTOB U y4eOHO-MCCIEIOBATEIbCKUX 3a/1au M0 W3YUYEHHUIO CBOMCTB, CIOCOOOB

IIOJIYYCHHA U paCIIO3HAHUS BCIICCTB,
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® ONpeleNsiTh HUCTOYHMKM XHUMHUYECKOW UWHGOpPMAIUU, TMPEACTaBIsATh CIUCOK
UH(GOPMAIIMOHHBIX PECYPCOB, B TOM YHWCJIE€ W HAa WHOCTPAHHOM S3bIKE, TOTOBUTH
MH(OPMAITMOHHBINA TPOYKT U MIPE3ECHTOBATH €T0;

® OOBEKTUBHO OIICHUBATHh MHGOPMAIMIO O BEIIECTBAX M XUMHUYECKUX IpOIleccax,
KPUTHUYECKH OTHOCHUTCS K TICEBIOHAYy4YHOM WH(pOpMaLUK, HEJ00POCOBECTHOM
peKJiaMe B CpeAICTBAaX MacCOBOW MH(opMaIuu;

e CO3aaBaTb MOJCIIN U CXCMBbI IS PCHICHUA yqe6HBIX H ITI03HAaBATCJIbHBIX 3a4a4.



