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NOACHUTENIbHAA 3AMNMNCKA

O6uan xapakTepucrTnka yuebHoro npegmera

B cootBerctBum ¢ demepa’dpHBIM TOCYIApCTBEHHBIM 00pa30BaTEIBHBIM CTAHAAPTOM OCHOBHOIO
obmrero o0pa3oBaHUs y4aluecs JNODKHBI OBIAJETh TAKUMH ITO3HABATCIEHBIMU YYCOHBIMU NEHCTBHUSIMH, KaK
ymeHue GopMyIUpoBaTh IPOOJIEMY M THIIOTE3Y, CTABUTh IEIH U 33[a4, CTPOUTH IUIAHBI TOCTIDKCHHUS IIeIeH U
pelIeHus TIOCTaBJIEHHBIX 3a/1ad, MPOBOAUThH SKCIIEPUMEHT U Ha €r0 OCHOBE JIeNaTh BBIBOJbI U YMO3AKIIOUEHUS,
MPEJICTABJIATh UX M OTCTAaUBaTbh CBOI TOUKY 3peHus. Kpome sToro, ydaiuecst JOKHBI OBJIAZETh NpUEMaMH,
CBA3aHHBIMHU C OIpEJeIeHUeM TOHATHI: OrpaHUYMBaTh WX, ONUCHIBATh, XapaKTePU30BaTb U CPaBHUBATH.
CrnenoBaTenbHO, NpPU M3YYEHHHM XHMUU B OCHOBHOM IIKOJE Yyd4alllhecs [OJDKHBI OBJaJleTh Y4eOHBIMHU
JECWCTBHUSIMH, TIO3BOJLIIONIMMHA UM JIOCTHYB JINYHOCTHBIX, NMPEAMETHBIX W METAIpPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yabTaToB.

[Ipennmaraemasi mporpaMMa IO XHMHH pPacKpbIBaeT BKJIAA y4eOHOrO IpenMeTa B JOCTIDKCHHE IeJeH
OCHOBHOTO 00111ero 00pa3oBaHuUs U ONPEAeIseT BKHEHIITIE COaepKaTeIbHbIC JINHAN TIpeIMeTa!

* «BEIIECTBO» — 3HAHHE O COCTABE M CTPOCHHUH BEIIECTB, MX CBOMCTBAX M OMOJIOTMYECKOM 3HAUCHUH;

* «XMMHYECKas PeaKIys» — 3HAHUE O MPEBPALICHUSIX OJHUX BEIIECTB B APYTHE, YCIOBHUIX MPOTECKAHI
TaKUX IPEBPAIICHUH M CIOCO0ax YIIpaBICHUS PEaKIHsIMH;

* «IIPUMEHEHHUE BEILECTB» — 3HAHHWE M OMNBIT 0e30MacHOro oOpalleHHs C BellecTBaMH, MaTepuallaMu U
mpoleccamMu, HeOOXOUMBIMU B OBITY M HA MPOU3BOJICTBE;

* «iI3bIK XHUMUU» — ONEPUPOBAHME CUCTEMON BaXKHEHUIIMX XMMHUYECKHX MOHATUH, 3HAHHE XUMHUYECKOU
HOMEHKJIATYPBI, & TAKXKE BIAICHUE XUMHIECKON CUMBOJMKOM (XMMUUECKUMHE (POPMYJIAMH H YPABHEHUSIMH).

MecTto yue6bHoro npeameta B yue6HoM niaHe

B mpomecce ocBoeHHs TporpaMMbl Kypca XHMHH JJIsl OCHOBHOW IIKONBI YYaIlAECs OBIAICBAIOT
YMEHUSIMH CTaBUThb BOIPOCHl, HAOMIONaTh, OOBSICHATH, KIACCU(PHUIMPOBATh, CpPAaBHUBATH, IIPOBOJIUTH
SKCHEPUMEHT ¥ MHTEPIIPETHPOBATH BHIBOJBI HA €T0 OCHOBE, OMPEACIATh HCTOYHUKU XUMUIECKON WH(POPMAIIHH,
MONY4aTh ¥ aHAIM3UPOBATH €€, a TAKXKe FOTOBUTh HA ATOH OCHOBE COOCTBEHHBIM MH(OPMAIMOHHBIA MPOIYKT,
MPE3EHTOBATh €r0 U BECTH AUCKYCCHIO.

IIporpaMmma Kkypca XuMHH JUIS OCHOBHOM IIKOJNBI pa3pabarbiBajach C YYETOM IEPBOHAYATIBHBIX
MPE/ICTABICHHUH, ONTYYSHHBIX YYal[MMHUCS B HAYAJIbHOM LIKOJIE TIPH U3YYSHUHU OKPYIKAIOIIETr0 MHUPA.

[Ipennaraemasi mporpaMMa XOTS ¥ HOCHT OOLIGKYJIBTYPHBIH XapakTep © HE CTaBUT 3a1ady
npodeccHoHaIbHON MOATOTOBKH y4allUXCs, TEM HE MEHee MO3BOJSIET UM ONPEACIUTHCS C BHIOOPOM mpoduiis
0o0y4eHus B cTapiiel mKoJe.

OCHOBHbIe naen npeasaraemMoro Kypca:

* MaTepHaIbHOE SANHCTBO BEIIECTB ECTECTBEHHOI'O MHUPA, HX TCHETHYCCKAS CBSI3b;

* MPUYMHHO-CICICTBEHHBIC CBSA3M MEXIY COCTaBOM, CTPOCHHEM, CBOWMCTBAMH, TIIOJIYYCHHEM W
MPUMEHECHUEM BElIECTB,;

* [03HaBaEMOCTh BEIIECTB M 3aKOHOMEPHOCTEN MPOTEKAHUS XMMHUYECKUX PEaKIIUii;

e OOBsCHSAION[AS M TPOTHO3UPYIOLIAS POJIb TEOPETHYECKUX 3HAHMU i (DAKTOJNOrMYECKOro Mmarepuaia
XMMHH 3JIEMEHTOB,;

* KOHKPETHOE XHMHYECKOE COEJMHEHHE KaK 3BEHO B HENPEPBIBHOW IIeMH MpEeBpalleHH BEIIECTB,
y4YacTBYIOIIEEe B KPYTOBOPOTE XMMHUYECKUX 3JIEMEHTOB M XUMUYECKO# ABOJIIOIINHY;

* OOBEKTHBHOCTb M II03HABAEMOCTH 3aKOHOB MPHUPO/IbI; 3HAHHUE 3aKOHOB XHMHH II03BOJISICT YIPABJISATh
XMMHYECKUMHU TPEBPAILCHUSIMU BEILECTB, HAXOAUTh JKOJOTMYECKH Oe30MacHbIe CHOCOObI MPOU3BOACTBA U
OXpaHbl OKPYKaroIIeH Cpeibl OT 3arpsA3HEeHHS;

* B3aMMOCBS3aHHOCTh HAayKH U MPAKTHKH; TPEOOBaHWS MPAKTHKM — JBIDKYILAs CHJIA Pa3BUTHS HAayKH,
yCIiexXH MPaKTHKH 00YCIIOBJICHBI JOCTHKEHUSAMH HAYKH;

* pa3BUTHE XHMHYECKOW HAyKH M XHMH3AlLlUs HAPOJHOIO XO3SIMCTBA CIIy)KaT HHTEpecaM dYeJoBeKa U
ofIecTBa B 1EJI0M, HMEIOT I'YMaHHCTHYCCKUI XapaKkTep W MPU3BaHbl CIIOCOOCTBOBATH PELICHHIO INIOOATBbHBIX
po0JIeM COBPEMEHHOCTH.

OTH Hen peaau3yTes IyTeM JOCTHKEHHUS CICAYIOLINX Helel.

Gopmuposanue 'y yHalUXcsi XMMHYECKOW KapTHHbI MHpa KaK OpPraHWYeCKOH YacTH ero LeJOCTHOW
€CTEeCTBEHHOHAYYHOU KapTHHBI;

paseumue TIO3HABATCIBHBIX WHTEPECOB, WHTCUICKTYaNbHBIX M TBOPYECKUX CIHOCOOHOCTEH yYalWXCs B
MPOIIECCE N3YUYCHUS IMU XUMHYECCKOM HAYKU U €€ BKIIaJIa B COBPEMEHHBIH HAyYHO-TEXHHUYCCKHUI IIPOTrpecc;

Gopmuposanue BaXHEHIINX JOTMYECKMX OlEpaluii  MbIIUleHHs (aHAIW3, CHHTE3, 0000IIeHuE,
KOHKPETH3AIlHsl, CPABHEHUE U JIP.) B MPOLECCE MO3HAHMS CUCTEMbBI BXHEHIIIMX MOHSITHI, 3aKOHOB M TEOPHIA O
COCTaBe, CTPOCHHUHU M CBOWCTBAX XMMUYECKUX BEIECTB;

socnumanue yOSKICHHOCTH B TOM, YTO MPUMEHEHHE MOJYYCHHBIX 3HAHUU U YMCHUH 10 XUMHH SBISICTCS
00BEKTUBHON HEOOXOAMMOCTBIO JUIsi Oe30macHoi paboThI C BEIIECTBAMU M MaTepHajaMd B OBITY M Ha
MIPOM3BOCTBE;



NPOeKmuposanue W peanusayus BHIMYCKHIKAMHA OCHOBHOMW IIKOJIBI JTHYHOH 0Opa30BaTEIbHON TPAaCKTOPHU:
BBIOOD TIpodmIIs 00ydeHUs B CTapIIeH MIKOJIE HITH MPO(ECCHOHATBHOTO 00pa30BaTeIbHOTO YUPESKICHUS;

0671a0¢eHUe KIIOYEBBIMU KOMIETEHIUSIMHU (YueOHO-I103HABATENIbHBIMU, HH(POPMAIIMOHHBIMH, IIEHHOCTHO-
CMBICJIOBBIMH, KOMMYHHKATHBHBIMH).

3HAUUTENILHOE MECTO B COJCP)KAHUU Kypca OTBOJHUTCS XHMHYECKOMY O3KcrepuMeHTy. OH MO3BOJISET
chopMHpOBaTh Y Y4YaIIMXCsS CIHELUUaJbHBIE MPEAMETHbIE YMEHHs paboTaTh C XMMHYSCKUMH BEIECTBaMHU,
BBIIIOJIHATD IPOCThIE XUMHUYECKHE OIBIThI, HAYYHTh UX O€30MACHOMY M 9KOJIOTHYECKH IPaMOTHOMY OOpAIIEHHUIO C
BEILIECTBaMH B OBITY M Ha TIPOU3BOICTBE.

[TpakTuyeckue paboThl CIPYIITUPOBAHBI B OJIOKM — XUMHUYECKHE IPAKTUKYMbI, KOTOPBIE CIYXAT HE TOJIBKO
CpPE/ICTBOM 3aKpeIyICHHsI YMEHHUI U HABBIKOB, HO M KOHTPOJISl KA4eCTBa UX CHOPMHUPOBAHHOCTH.

L',eHHOCTHbIe OpPUEeHTUpPbI coaepikaHunna yqe6|-|oro npeameTta

VY4ebHbIid npeaMer «XHUMUS», B COIEPKAHUU KOTOPOTO BEAYIIHM KOMIIOHEHTOM SIBJISIFOTCSI Hay4HBIC
3HAHUS ¥ Hay4YHBIC METOJBI IMO3HAHUS, IMO3BOJSIET (DOPMHUPOBATH y YUAIIUXCSA HE TOJBKO LEIOCTHYIO KapTHUHY
MHUpa, HO ¥ TPOOYKIATh Y HUX 3MOLIHOHAIBHO-IIEHHOCTHOE OTHONICHUE K U3y4aeMOMY MAaTepHally, CO3/aBaTh
ycnoBus Uit (OPMUPOBAHUSI CHCTEMBI I[CHHOCTEH, OINpPEIEIIONIeil TOTOBHOCTB. BBIOMPATH OIPEICICHHYIO
HaANpaBJIEHHOCTb JIEHUCTBU; EHCTBOBATh ONpPEAETICHHbIM O00pa3oM; OLIEHUBATh CBOMU NEHCTBUA U JEHCTBUA
JOpYrux JI0ei mo ONnpeneIeHHbIM HEHHOCTHBIM KPUTEPHUSIM.

OCHOBHBIM pe3yJIbTaTOM [103HABATEIILHOTO OTHOIICHHUS K MUPY B KYJIBTYpPE SIBJIIETCS] YCTAHOBJIEHHUE CMbICIIA
Y 3HAYCHUS CONICPXKAHUS OOBEKTOB W SIBICHHUH MPUPOIBL. Takum o0pa3oM, mo3HaBaTeNbHas GYHKIUS y4eOHOTO
npeaMera «XUMHSD» 3aKJII0YaeTCs B CIIOCOOHOCTH €T0 COJAEpKAaHWS KOHLIEHTPHPOBATh B ceO¢ KaK 3HAHHUS O
BEIIECTBAX U XUMHUYECKHX SBJICHUSX, TaK U HOZHAGAMEIbHbIE UEHHOCHU.

OMHOWIEHUS K:

XUMHYECKUM 3HAHUSIM KaK OJHOMY H3 KOMIIOHEHTOB KYJIbTYphl 4YeJIOBEKa HapsaAy C ApYrUMH
€CTECTBEHHOHAYYHBIMU 3HAHUSAMH, €IMHON Pa3BUBAIOILEHCS CUCTEME;

OKpPY’KalollleMy MUPY KaK MUPY BEIIECTB U MPOUCXOASIINX C HUMU SIBICHUH;

[I03HABATEIBHOM JAeATeIbHOCTH (KaK TEOPETHUECKOM, TaK M IKCIIEPUMEHTAILHON) KaK HCTOYHHKY 3HAHUIA;
NOHUMAHUSL:

00BEKTUBHOCTH U JOCTOBEPHOCTH 3HAHUH O BEIIECTBAX U MPOUCXOASIINX C HUMU SIBICHUSX;

CIIOHOCTH U OECKOHEYHOCTH MpOoIecca MO3HAHUS (Ha MpUMepe UCTOPUU XUMHYECKUX OTKPBITHH);

JEHCTBUSI 3aKOHOB IIPUPOABI 1 HEOOXOANMOCTH X yUeTa BO BceX cepax AesTeIHOCTH YeTIOBEKa,

3HAYEHMs XUMHYECKMX 3HAHWI Ui pelieHUs] I00anbHBIX MPOoOJIeM ueloBeuecTBa (IHEPreTH4EcKOid,
CHIPBEBOM, TPOJOBOJILCTBCHHOM, 3/I0POBbSl M JIOJTOJICTHS YEJIOBEKa, TEXHOJIOTHMYECKHX aBapwid, TiIo0abHOU
9KOJIOTHH H Jp.);

BAXHOCTH HAy4HBIX METOJOB IO3HAaHHs (HAOJIOJCHUS, MOJCIUPOBAHMS, SKCIEPUMEHTa U 1p.) MHpa
BEIIIECTB U PEaAKIIHi.

Pacmmmpenue chep denoBedecKod AEATEIFHOCTH B COBPEMEHHOM COIIMyME HEM30SKHO BJEdYeT 3a cO0OM
HEOOXOUMOCTh (DOPMHUPOBAHUS y YYalIMXCS KyJAbTYphl TPyAa W ObITa MPH H3YYEHHH JIFO00r0 y4eOHOro
mpeaMeTa, KOTOPOe HEBO3MOXKHO 03 BKIIFOUCHHSI COOTBETCTBYIOIIUX UEeHHOCH el mpyoda u 6bima B COACPIKAHIE
Y4eOHOTO peMeTa <X UMHESI!

OMHOUEHUS K.

TPYAOBOH JIEATEILHOCTH KaK €CTECTBEHHON (PH3MUECKON U MHTEIUIEKTYa IbHON MOTPEOHOCTH;

TPYAY KaKk TBOPYECKOH eATeIbHOCTH, MO3BOJIAIOIIEH MPUMEHATh 3HAHUS HA MPAKTHUKE;

NOHUMAHUSL HEOOXOOUMOCTHU.

y4eTa OTKPBITHIX M H3YYEHHBIX 3aKOHOMEPHOCTEH, CBEICHUI O BEIIECTBAX M MUX MPEBPAIICHUIX B TPYIOBOI
JeSITETbHOCTH;

MOJTHOW peanu3anuy (QU3NYECKHX M YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHWM, YMEHHMH, CIIOCOOHOCTEH IpH
BBITTOJTHEHUH KOHKPETHOTO BU/Ia TPYAOBOU IEATEIHHOCTH;

COXpaHEHUS U MOJACPKaHHUs COOCTBEHHOTO 370POBBS U 3[IOPOBBSI OKPY)KAIOIINX, B TOM YHCJE MUTAHUS C
YYETOM COCTaBa U SHEPTeTUUECKON IEHHOCTH TTHIIIH,

COOMIO/ICHUST TpaBWI OE30MaCHOTO KCIOJL30BAHUS BEIIECTB (JICKAPCTBEHHBIX IIPENapaToOB, CPEICTB
OBITOBO XUMUH, IECTUIIUIOB, TOPIOUS-CMA30YHBIX MATEPUATIOB U JIP.) B MOBCEIHEBHOMN XKHU3HHU;

OCO3HAHUS JOCTH)KCHUS IMYHOTO yCIeXa B TPYIOBOH NEATEIBHOCTH 32 CYET COOCTBEHHOW KOMIIETEHTHOCTH
B COOTBETCTBUH C COLMAIBHBIME CTaHAAPTaMH M MOCICAYIOIIUM COMUAIBHBIM 0JJOOPEHUEM JOCTHKCHUI HAYKU
XMMUU A XUMHYECKOTO MTPOM3BOCTBA IS Pa3BUTHsI COBPEMEHHOTO OOIIECTBA.

OMnBIT 3MOIMOHAIBHO-LIEHHOCTHBIX OTHOILIEHUH, KOTOPBIH ydalrecs Moay4yaroT PH U3YYeHUH Kypca XUMHUH
B OCHOBHOW IIKOJIE, CIIOCOOCTBYET BBICTPAaWBAaHUIO UMM CBOEH >KM3HEHHOW mo3uimu. CojpepikaHue y4eOHOTro
MpeaMeTa BKIIOYAET COBOKYITHOCTD HPABCHIBEHHBIX UEHHOCHEH.

OMHOWEHUS K:

cebe (oco3HaHMEe COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOINECTBEHHOIrO I0Jra, AUCIUILTHHUPOBAHHOCTS,
YECTHOCTh M IMPaBAMBOCTb, MPOCTOTa M CKPOMHOCTb, HETEPIHUMOCTh K HECIPAaBEIIMBOCTH, NpPU3HAHHUE
HEOOXOIUMOCTH CAMOCOBEPIIICHCTBOBAHHUS);



OpyruM JoasM  (TyMaHHU3M, B3aUMHOE YBAXKEHHE MEXKIY JIIOJbMH, TOBAPHUIIECKAs B3aMMOIIOMOIIL H
TpeOOBATENLHOCTh, KOJUICKTHBU3M, 3a00Ta O ApPYrux JIOJASX, aKTUBHOE pearupoBaHHE HA COOBITHS dene-
PaJIbHOTO, PErHOHAIBHOT0, MyHHUIUITAILHOTO YPOBHEH, BBIOIHEHHE O0IIECTBEHHBIX IOPYYEHHN);

cBOeMy Tpyay (moOpocoBecTHOE, OTBETCTBEHHOE HCIIOJIHEHHE CBOMX TPYAOBBIX M Y4eOHBIX 00s3aHHOCTEH,
pasBUTHE TBOPYECKUX HAYAI B TPYJOBOH NESTENbHOCTH, NPU3HAHWE BAKHOCTH CBOETO TPYAA U PE3yIbTATOB
TpyJAa APYTUX JHOIeH);

npupoze (bepexxHoe OTHOIIEHHE K €€ OOraTcTBY, HETEPIHMMOCTh K HAPYILICHHUSM 3KOJIOTMYECKHX HOPM U
TpeOOBaHMIA, JKOJOTHYECKH TIPaMOTHOE OTHOIIECHHE K COXPAHEHUIO TUApPOocdepsl, aTtMoc(epbl, IOYBEHI,
Oouocdepbl, UYEIOBEYECKOr0 OpraHM3Ma, OIICHKA JCWCTBHS BONPEKHM 3aKOHAM MPHPOABI, NPHBOAANIAS K
BO3HUKHOBCHUIO [TI00ATBHBIX MPOOIEM);

NOHUMAHUS HEOOXOOUMOCTHU.

YBKUTEIBHOTO OTHOIICHUSI K JOCTH)KEHHUSIM OTCUYCCTBEHHOH HAYKH, HCCIEIOBATENBCKOU NEsSTEIHHOCTU
POCCUICKUX YUEHBIX- XUMHUKOB (IIATPHOTHYECKHE YYBCTBA).

OO0pa3oBanue MpeACTaBiICHuU, (opMUpOBaHHE MOHATHI B OOYYCHHHM XWMHUHU HPOUCXOIUT B IPOIECCE
KOMMYHUKAI[UH C WCIOJNB30BAHUEM HE TOJBKO ECTECTBCHHOIO S3bIKAa, HO M XHMUYECKUX 3HAKOB, (OpMYyI,
YpaBHCHUH XUMHUYECKUX PEAKIUi, 0003HAYAIOIINX ITU BEUICCTBA W SBICHUS, T. €. XUMUYECKOTO sI3bIKa. Takum
00pa3oM, yueOHBIA TpeAMET <«XUMHS» HMEET OOJNBIINEe BO3MOXKHOCTH IS (DOPMHUPOBAHUSA y YYAIIAXCS
KOMMYHUKAMUBHBIX UEHHOCHIEIl: He2amUgHO20 OMHOUEHUSL K.

HAPYILICHUIO HOPM SI3bIKA (C€CTECTBEHHOrO M XHMMHYECKOrO) B Pa3lIHUYHBIX HMCTOYHHMKAX HH(OpMAIHH
(uteparypa, CMU, UutepHer u ap.);

3aCOPEHUI0 PEUH; NOHUMAHUSL HEOOXOOUMOCTU.

TPUHATAS Pa3IMIHBIX CPEJICTB U MPHUEMOB KOMMYHUKAIIHMH; ITONyICHUS HHOPMALIUH U3 Pa3THIHBIX
HCTOYHUKOB; apTyMEHTHPOBAHHOHN, KPUTUYECKON OI[CHKH HH()OPMALIH, TOTYUYCHHON U3 Pa3IHYHBIX
HCTOYHHKOB,;

COO0OIIEHNS TOYHOH U TOCTOBEPHON MH(OpMALINH; ICHOCTH, TOCTYITHOCTH, JIOTHYHOCTH B 3aBHCUMOCTH OT
LEJTH, TTOTHOTHI WIIM KPATKOCTH N3JI0KEHISI HHPOpMAIHY;

CTPEMJICHHUS TIOHSTh CMBIC O0PAIIeHHOH K Yea0BeKy peur (YCTHOM U MUCHbMEHHOH);

BEICHUS IUajora JJIs BBELBICHHS PAa3HBIX TOUCK 3PEHHS HAa paccMaTpHBaeMyI0 MH()OPMANHUIO, BBHIPAKEHIS
JUYHBIX OLEHOK ¥ CYXIECHHH, IPUHATHS BBIBOJIA, KOTOPHINA (POPMHUPYETCS B MPOIECCe KOMMYHHUKAIIHH,

IPEABSBICHIUS CBUICTEIIHCTB CBOCH KOMIIETCHTHOCTH M KBATH()HUKAIMH TI0 paCCMaTPHBaEMOMY BOIIPOCY;

YBaKEHHS, NPUHATHS, HOAJCPKKH CYLISCTBYIOIIMX TPAIULMI M OOMIMX HOPM sI3bIKa (ECTECTBEHHOIO M
XMMHYECKOTO);

CTPEMJICHHSI TOBOPHTH, HCIIONB3Ys H3ydacMble XHUMHUYECKHE TEPMUHBI U TOHATHSA, HOMEHKIATYpPY
HEOPTraHWYEeCKUX M OPTraHMYEeCKUX BEIIECTB, CHUMBOJBI, (DOPMYJBI, MOJEKYISApHbIE W HOHHBIC YPaBHCHUS
peaKuum.

Jns popMupoBaHus TyXOBHOM JIMYHOCTH MPEXKIE BCETO HEOOXOAUMO Pa3BUBATH ICTETUUECKOE OTHOIICHUE
YenoBeKa K JCUCTBHTENFHOCTH, TBOPYECTBO U COTBOPYECTBO IIPH BOCIPHSITHM JCTETUYCCKUX SBICHHMA,
KOTOPBHIMH B KypCE€ XMMHHM MOTYT CIY)XHTb. mpupoja (MHHEpaJIbl); U3C/Hs, U3rOTABIHNBAEMbIC YETOBEKOM M3
Pa3IUUYHBIX BEHIECTB M MAaTepPUAIOB (IOBEIMPHBIC YKPALICHHS, MAMATHUKH apXUTEKTYphl U T. H.). XHUMUS
MO3BOJIIET TaKkXke (DOPMHUPOBATH MOTPEOHOCTH YETOBEKAa B KPAacoOTe W JAEATECIBHOCTH II0 3aKOHAM KPacoTHl, T. €.
IcmemuuecKue yeHHOCmu.

HO3UMUBHOE YYECMEEHHO-YEHHOCMHOe OMHOWEeHUe K. OKpYXKarollleMy MUPY (KpacoTa, COBEpIIECHCTBO U
rapMOHUSI OKPY’KAIOILEeH TPUPOJIbI K KOCMOCA B LIEJIOM);

IPUPOIHOMY MHUpPY BEIIECTB M WX IPEBPAIICHWN HE TOJNBKO C TOYKHM 3pPCHUS MOTpeOWTENsd, a Kak K
HUCTOYHUKY IPEKPacHOro, TapMOHWYHOTO, KpAacHBOTO, MOJYMHSIONIETOCS  3aKOHOMEPHOCTSM,  IIpO-
MOPLUOHAIBHOTO (Ha IPUMepe B3aUMOCBSI3H CTPOCHHUS U CBOWCTB aTOMOB U BEIL[ECTB);

BBITIOJIHEHUIO YYEOHBIX 33/1a4 KaK K [POLECCy, JOCTABISIOIIEMY ICTETHUECKOE YAOBONLCTBUE (KpacuBoe,
M3SIIHOE PEIICHHE WK JOKA3aTeNIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIGKHUT FAPMOHHUSL); HOHUMAHUE
Heobxooumocmu.

U300payKeHUsI UCTUHBI, HAYYHBIX 3HAHUI B 4yBCTBEHHOI (opme (Hampumep, B MPOM3BEACHHUSIX HUCKYCCTBA,
MOCBSIICHHBIX HAYYHBIM OTKPBITUSIM, YUCHBIM, BEIECTBAM M UX MTPEBPAILCHUSIM);

OPUHATAS ~TPAarMYecKOro Kak JpaMaTHYecKod (OpPMBI  BBIPOKCHHS KOH(IIMKTA HEPHUMHUPUMBIX
MPOTUBOIIOJIOKHOCTEH, X CTOJIKHOBEHHs (Ha MPUMEPE BBIIAIONIMXCS HAYYHBIX OTKPBITHIA, KOH(IMKTA YYBCTBA U
JoJira, 00IIecTBa U IMYHOCTH, PEAbHOCTU U HJICaNa).

TakuM 00pa3oM, comepaHue Kypca XHMUU OCHOBHOW IIKOJNEI TO3BOMSET CHOPMHUPOBATH Y yUAIIUXCS HE
TONBKO II03HABATENBHBIC IICHHOCTH, HO ¥ JPYTMe KOMIIOHEHTHI CHCTEMBI IICHHOCTCH: Tpyla W ObITa,
KOMMYHUKaTHBHBIC, HDABCTBEHHEIE, 3CTCTUIECKHE.



CoaeprxaHnue nporpaMmbl

8 KJIACC (24 B mexemto, Bcero 704, u3 HUX 3 4 — pe3epBHOE BpEMSI)
BeBepeHue (4 u)

[penmer xumuu. MeTonpl MO3HAHUS B XHMUH: HAONIOJCHHE, SKCHCPHUMEHT, MOICIHPOBAHHE.
HcTouHnky XuMU9Ieckoi HH(GOopMaIny, e ModyIeHIe, aHAIN3 U MIPEJCTABICHHE €r0 Pe3yIbTaToB.

[loHsATHE O XMMHUYECKOM JJIEMEHTE W (OPMax €ro CyImECTBOBAHUS. CBOOOIHBIX aTOMax, MPOCTHIX U
CIIO’KHBIX BEIIECTBAX.

[IpeBpanienus Bemniects. OTIUYNE XUMUYSCKUX PEAKIUNA OT (GU3MUECKUX SBIICHUA. POITb XMMUHN B KU3HU
yesoBeka. XeMopuius 1 xeMo(hoOus.

Kpatkue cBeneHns M3 MCTOPUM BO3HUKHOBEHHS U Pa3BUTHA XMMHH. POJIb OTEYECTBCHHBIX YYEHBIX B
CTaHOBJICHUH XUMHUYeCKoli Hayku — pabotel M. B. JlomonocoBa, A. M. Bytieposa, /1. 1. Menneneesa.

Xumudeckas CUMBOJIMKA. 3HAKUM XMMHUUYECKUX 2JIEMEHTOB U IIPOUCXOKIEHUE UX Ha3BaHUN. XUMHUUYECKUE
¢dopmyner. Manekcsr u ko3¢ ¢unmenTsl. OTHOCUTENBHBIE aTOMHAsi M MOJEKYJsipHash Macchel. [IpoBexenue
pacyeToB MacCOBOM IO XMMHUYECKOTO 3JIEMEHTA B BELIECTBE HA OCHOBE €0 (DOPMYIIEI.

[Mepuoanueckas cucrema xumuueckux aemMeHToB JI. M. MeHeneeBa, ee CTpyKTypa: Mayble U OOJbIINE
HepuoBl, TPynmnsl W moarpynnsl. [lepmonmueckas cucTeMa Kak CIPAaBOYHOE MOCOOME ST MOTYUEHHS
CBE/ICHHUI O XUMHYECKHUX JIEMECHTAX.

Bemonctpaymn. 1. Mogenu (trapocrepikHeBbie u Crioapra— bBpurneba) pasiudHbIX MPOCTBHIX U
CJIOHBIX BeliecTB. 2. Koekius CTeKISTHHOW XUMUYecKoi mocyabl. 3. Kommekius MaTepranoB U W3AeiIui
W3 HUX Ha OCHOBE amoMuHus. 4. B3aumoeiicTBrue Mmpamopa ¢ KUCIOTOH ¥ IOMYTHEHHE U3BECTKOBOM BO/IBI.

Na6opatopHble onbithl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPHUCTAJUTMYECKUX BEUIECTB M PACTBOPOB. 2.
CpaBHEHHE CKOPOCTH UCTIAPEHHS BOJIBI, OJICKOJIOHA U 3TUIIOBOTO CITUPTA ¢ (PHIBTPOBAIBHON Oymary.

Tema 1. ATOMbI XMMNUYECKUNX 3/1eMeHTOB (9 u)

ATOMBI Kak (opMa CyIIeCTBOBAHHMS XHMHUYECKHX 3IeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUHU
aToMOB. Jloka3atenbCcTBa CII0KHOCTH CTpOoeHUs aToMoB. OnbIThl Pesepdopna. [InanerapHast Moenb CTpOCHHS
aToma.

CocraB aTOMHBIX sifiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAST aTOMHasi Macca. B3anMOCBsI3b MOHSTHIA
KIIPOTOHY, <HEUTPOH, <OTHOCHUTEIbHAST ATOMHAS Macca».

V3meHenue 4rcina IpoTOHOB B SiApE aTOMa — 0Opa30BaHUE HOBBIX XMMUYECKUX 3JICMEHTOB.

U3meHeHue umcna HEHTPOHOB B sipe atomMa — oOpaszoBaHue H30TONOB. COBPEMEHHOE OIpeIelicHHE
MOHATHUS «XUMHYECKHUI 1eMeHT». MI30TONbI KaK Pa3HOBUAHOCTH aTOMOB OJIHOTO XUMHYECKOTO HJIEMEHTA.

OnexTpoHbl. CTpOE€HUE D3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHX 3JIEMEHTOB MalblX MEPHUOJIOB.
[TonsiTe 0 3aBEPILIEHHOM JIEKTPOHHOM YPOBHE.

[lepuoanueckass cucremMa xumuueckux osiemeHtoB JI. M. MenneneeBa U CTpoeHHE aTOMOB —
(U3UUECKUI CMBICI MTOPSAKOBOTO HOMEpA AJIEMEHTa, HOMepa TPyIIIbl, HOMepa IepHoa.

V3MeHeHue 4mcaa AIIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XHMHYECKOTO JJIEMEHTa —
o0pazoBaHHE TIOJIOKHUTENBHBIX W OTPUIATENbHBIX HOHOB. MoOHBI, 00pa3oBaHHBIE aTOMaMH METAILIOB H
HeMeTayuIoB. [IpUYrHBl M3MEHEHHSI METAUIMYECKUX W HEMETAUIMYECKHX CBOWCTB B MEPHOAAX W TPYIIIAX.
OO6pazoBanue OWHapHBIX coeauHeHui. [ToHsaTHe 00 WOHHOW cBs3H. CXeMbl 00pa30BaHWsl MOHHOW CBSI3U.

B3anMopeiicTBIe aTOMOB 3JIEMEHTOB-HEMETAIIOB MEXIYy CO00H — o00pa3oBaHrEe ABYXAaTOMHBIX MOJIEKYI
IPOCTHIX BemiecTB. KoBaJIeHTHAS HETIONSIpHAsI XUMUYECKAst CBSA3b. DICKTPOHHBIE U CTPYKTYPHBIC (POPMYJIHL.
B3auMmogeiicTBiie aTOMOB HEMETALIOB MEXKAYy co00ii — o0pa3oBaHMe OWHApHBIX COCIMHCHHU

HEMETAJUIOB. JIEKTPOOTPUIATEILHOCTh. KoBaJieHTHAasT ToOJisApHAasi CBsi3b. [IOHSATHE O BaJCHTHOCTH Kak
CBOWCTBE aTOMOB OOpa30BHIBATH KOBAJCHTHBIC XHMUUeckue CBs3u. CocraBieHue GopMmyll OWHAPHBIX
COCIIMHEHHH 110 BaJCHTHOCTU. HaXxoxxaeHne BaIGHTHOCTH 10 (hopMyIie OWHAPHOTO COCTMHEHIS.

B3auMmopeiicTBiie aTOMOB METAIOB MEXIy c000i — 00pa3oBaHUE METAUIMYSCKUX KPHUCTAILIOB.
ITonsTHE O METATITIMYECKOM CBSI3H.

AemoHcTpauun. Mogenu aToMOB XHMHUYECKHX 3JIEMEHTOB. llepuoanueckas cucremMa XHUMHUYECKHUX
anemenToB J[. . MenneneeBa (pazinudnsie GopMmbr).

Na6opatopHble onbitbl. 3. MojenupoBaHue MPUHIMIA JCHCTBUS CKAHUPYIOIIET0 MHUKpOCKoma. 4.
WsroroBnenue mozeneil Monekyn OWHApHBIX COeAMHEHHH. 5. M3roToBieHue MOJeNnu, WUIIOCTPUPYIOLIEH
CBOMCTBA METAJJIMYCCKOM CBS3H.

Tema 2. MpocTtble BewecTtBa (6 Y)

[Tonoxenne meramioB u HemeTauioB B Ilepuommdeckoii cucreme xumuueckux anementoB 1. 1.
MenaeneeBa. BaxkHelme mpocThie BEIIECTBA — METAUIB (XKeIe30, aMFOMUHNN, KalblUi, MarHUN, HATPHH,
kauii). O0rmme Gpu3ndeckne CBOMCTBA METAJLIOB.

Baxneiime mnpocThie BelllecTBa-HEMETaIbl, 0Opa30BaHHbIE aTOMaMH KHCIOPOJAa, BOAOpPOJa, a30Ta,
cepbl, Qocdopa, yriaepoma. MoyeKyinbl TPOCTHIX BEIIECTB-HEMETANIOB — BOJOPOJA, KHCIOPOJa, a30Ta,
rayioreHoB. OTHOCUTENbHAS MOJICKYJIIpHAs Macca.

CrocoOHOCTh aTOMOB XHUMHYECKUX JJIEMEHTOB K OOpa30BaHHMIO HECKOJBKHUX MPOCTHIX BEIIECTB —
ajyoTporusi.  AJDIOTpONHBIE — MOIUQHKAIMU  Kuciopona, ¢ocdopa, onoa. MeTaummyeckue |
HEMETaJUIMYECKNE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEILHOCTh 3TOTO MOHSTHSI.

Yucno Asoraapo. KomudectBo BeriectBa. Mons. MomnsipHass Macca. MoJpHBIH 00beM ra3zo00pa3HbIX
BenecTB. KpaTHble €IUHMIBI M3MEPEHHS KOJUYECTBA BEIIECTBA — MHJUTUMOJIbL W KHIOMOJb, MHJI-



JTUMOJISIPHAS U KHJIOMOJISIPHAST MACChl BEIIECTBA, MIJLTUMOJISIPHBIA U KIJIOMOJISIPHBI 00bEeMBI ra3000pa3HbIX
BELIECTB.

PacdeTsl ¢ HCHOTB30BaHUEM MOHATHI «KOJMYECTBO BEIECTBA», <MOJIIPHAS MAacca», «MOJLIPHBIH 00beM
ra3oB», <4HCJI0 ABOragpo».

Aemoncrpaunn. [Tomydenue ozona. OOpasipsl Geroro m ceporo oyioBa, 6e1oro u KpacHoro gocdopa.
Hexoropsle MeTaibl M HEMETaUTBl ¢ KOMHMYSCTBOM BeriecTBa 1 Moib. MonspHblid 00beM ra3000pa3HBIX
BELIECTB.

Na6opatopHble onbitbl. 6. O3HAKOMIIEHHE C KOJUIEKIHEH MeTawioB. 7. O3HAKOMIICHHE C KOJUICKIUCH
HEMETAIUIOB.

Tema 3. CoegMHEHUA XNMMNUECKUX 3/1IeMeHTOB (14 v)

Crenenb okucieHus. CpaBHEHHE CTCIICHM OKHCIACHHS W BalleHTHOCTH. OTpeaeieHHe CTENeHH
OKHCJICHUS JIEMEHTOB B OMHApHBIX coemuHeHusx. CocraBieHue GopMyn OMHAPHBIX COCTUHEHUH, OOt
croco0 nx Ha3BaHMIA.

BunapHbIe coenMHEHMsI METAJUIOB M HEMETAIUIOB. OKCHJIbI, XJIOPHIBI, CyIb(uasl u np. CocTaBlieHuEe UX
hopmy.

BunapHbIe coeTMHEHNS HEMETAJUIOB. OKCH/IBI, JIETYYUe BOJOPOHBIC COSAMHEHUS, X COCTaB M HA3BaHUSI.
[IpencraButeny OKCUAOB: BOAA, YIIICKUCIBINA ra3, HeraleHas u3BeCTh. [IpeicTaBUTeNu JIeTy4rX BOAOPOIHBIX
COCJIMHCHUI: XJIOPOBOIOPO/I U aMMHUAK.

OcHOBaHUs, UX COCTaB W Ha3BaHHs. PacTBOPUMOCTH OCHOBaHWI B Boje. IIpeicTaBUTENH IEIOYECH:
THUAPOKCHIBI HATPUS, KaJTUs M Kasblus. [IoHATHE 00 HHAMKATOPaX U KAYECTBEHHBIX PCaKI[HIX.

Kucnotsl, ux coctaB u Ha3BaHus. Kmaccubukanus kucnot. [IpeacTaBuTeNn KUCIOT: cepHasi, CONsIHASI,
asortHas. ITonstre o mkane kuciaotHocTd (mkana pH). U3MeHeHne OKpaCKH HHINKATOPOB.

Conu Kak MPOU3BOHBIC KHCIOT M OCHOBAHWH, UX COCTaB W Ha3BaHWsA. PacTBOpUMOCTH cojieli B BoJE.
IIpencraBuTenu coyieii: XJI0pH HATPHs, KapOoHAT U GochaT KabIus.

AMoOp(hHBIC U KPUCTAIMYECKUE BEIIECTBA.

MeKMOJIEKYISIPHBIC B3aUMOACUCTBHSA. THIBI KPHCTAIIMYCCKUX PEHIETOK. 3aBUCHMOCTh CBOMCTB
BEIIECTB OT THUIOB KPUCTAINTUYECKHUX PEIIETOK.

YucThle BelecTBa U cMecH. [IpuMepbl *KUIKHUX, TBEPABIX M ra3000pasHbIX cMeceid. CBONWCTBA YMCTHIX
BelecTB U cMmeceil. X cocraB. MaccoBast 1 o0ObeMHas JIOAM KOMIIOHEHTA cMecH. Pacdersl, CBS3aHHBIE C
HCIIOJIb30BAaHUEM TTOHSATHS IO,

Aemoncrpaummn. OOpasibl OKCHIOB, KUCIIOT, OCHOBAHHWMA M coyield. Moaenu KPUCTATTHUECKUX PEIIeTOK
XJIOpHUIA HATpus, anmasa, okcuaa yriaepoaa (IV). KucinotHo-1enoynbie HHANKATOPhI, H3MEHEHHE UX OKPACKU
B Pa3NIMYHBIX CpejiaxX. YHUBEPCAIbHBI MHIUKATOP U U3MEHEHHE €r0 OKpPacKH B pa3dinyHbiX cpenax. [llkama
pH.

JNa6opartopHbie onbitbl. 8. O3HAKOMJICHHE C KOJUICKIMEH OKCHIOB. 9. O3HAaKOMJICHHE CO CBOMCTBaMH
ammuaka. 10.KavectBenHas peakius Ha yriiekucibiid ra3. 11.Onpenenenue pH pacTBOPOB KHCIIOTHI, IETOUYH
u Boabl. 12. Ompenenenne PH iauMoHHOTO M S06JI0YHOTO COKOB Ha cpe3e 1ioaoB. 13. O3HakOMIJICHHE C
KoJuieKIer coner. 14. O3HaKOMIICHHE C KOJUIEKIIMEH BEIIECTB C Pa3HbIM TUIIOM KPUCTAJUTMYECKON PELICTKH.
H3rotosieHne Moeneil KpUcTauIMYeCKUX perieTok. 15.03HakoMiieHHe ¢ 00pa3iioM rOpHOH TOPOIBI.

Tema 4. IameHeHunsA, npoucxoasime ¢ sewecrsamm (12 u)

IToHsTHE SIBNEHUI, CBSI3aHHBIX C U3MEHEHUSIMHU, TPOUCXOSIINMHU C BEIIECTBOM.

SBneHus, CBA3aHHBICE C M3MEHEHHWEM KPHUCTAJUIMYECKOTO CTPOCHHS BEIIECTBA NPU IMOCTOSHHOM €ro
coctaBe, — ¢usnveckue sBiIcHUA. DU3NYECKHUE SBICHUSA B XUMHH. JIUCTWUISALNSA, KPUCTaLTU3AIM,
BBITIAPUBAHKE U BO3TOHKA BEUIECTB, (QMIIBTPOBAHUE U IICHTPUPYTHPOBAHHUE.

SBneHus, CBA3aHHBIC C U3MEHCHHEM COCTaBa BEIIECTBA, — XMUMUYECKHE peakiuu. [I[pu3Haku u ycinoBus
MPOTEKAHMsI XUMUYCCKUX pEakiuil. BhiieneHne TeruioThl U CBeTa — peakiuu ropeHus. [lorsarue 06 3k30- u
SHIOTEPMUYCCKUX PEAKITHIX.

3aKoH COXpaHEHHS MAacChl BEHMICCTB. XMMUYCCKUE YPaBHEHUS. 3HAYCHUE MHICKCOB M KOI(P(PHUIMEHTOB.
CocTtaBrieHue ypaBHEHUH XUMHUYECKUX PEAKIIUH.

PacdeTsl mo xumMuyeckuM ypaBHEHHsIM. Pelienue 3ajad Ha HaX0X/ICHHE KOJMYECTBA, MACCHI HITH 00beMa
IPOJYKTa PEaKIUH IO KOJIUYECTBY, Macce MM 00BEMY UCXOJHOTO BEIIeCTBA. PacdyeTsl ¢ MCIONB30BaHUEM
MOHATHSL <«IOJIsS», KOTJa WCXOJHOE BEIIECTBO JaHO B BHJIE pacTBOpa C 3aJaHHONW MAacCOBOW joJieit
PacTBOPEHHOTrO BELIECTBA MIIM COAEPIKUT ONPENEICHHYIO OO MPUMECE.

Peaknum paznoxenus. [IpeacraBnenne o ckopoctu XxuMuyeckux peakiuid. Karanuzatopel. @epMeHTHI.
Peakuuu coequnenns. Karaqutndeckue U HeKaTATUTHYSCKUE PEAKINH, 0OpaTUMbIC M HEOOpaTUMBbIE PEaKIIUH.
Peakuuu 3amenieHus. Psijg akTHBHOCTH METAIJIOB, €T0 MCIIOJIB30BaHUE ISl IIPOTHO3UPOBAHUS BO3MOXHOCTH
MPOTEKAHMSI PEAKIIUH MKy METAIJIAMH M KUCIIOTaMH, PEAKIMi BRITECHEHHUS OJTHUX METAJIJIOB M3 PaCTBOPOB
UX colielt npyruMu MeTaiutamu. Peaknmuu oOMeHa. Peakiun HeWTpanu3anuu. Y CIOBHS MPOTSKAHUS PEaKIIHid
oOMeHa B pacTBOpax JI0 KOHIIA.

TuIbl XUMUYECKUX PEakui Ha MpUMEpPe CBOWCTB BOABI. Peakiusi pa3lioKeHHs — DJIEKTPOJIH3 BOJIBI.
Peaknyu coenuHEHHMST — B3aUMOJIEMCTBME BOALI C OKCHIAMHM METAJUIOB M HEMETAJJIOB. Y CJIIOBHE
B3aUMOJICHCTBUS OKCHIOB METaJUIOB U HEMETAJUIOB ¢ BOJOU. [loHsATHE «uapOoKCHIbD. Peakiuu 3amenieHust
— B3aUMOJICHCTBHE BOJIbI C MeTaJUIaMU. Peakiiun oOMeHa — THJIPOJTU3 BEIIECTB.



Demonctpaumn. Tlpumepsl (pu3MyecKuX sBJEHWI: a) IUiaBieHue mnapaduHa; 0) BO3TOHKA HOAA WA
OEH30MHOM KHCIIOTHI; B) PaCTBOPEHUE OKPAIICHHBIX COJiel; T) mud(dy3ust IYIIUCTBIX BEIIECTB C TOpPSIIei
JIAMITOYKH HaKajiuBaHus. IIpuMepbl XUMHYECKUX SIBJIEHUI: a) ropeHne Maruus, Gocdopa; 0) B3anMoaeiicTere
COJISHOM KHCJIOTBI C MPaMOpoOM WM MejioM; B) mnonydenue ruapokcuma meau (l1); T) pactBopenue
MOJIyYEHHOTO THUAPOKCHIA B KHCiOTax; 1) B3aumojeiictBue okcuaa meau (II) ¢ cepHoit kucmortoit mpu
HArpeBaHMM; €) pas3lIOKEHHE IIEpPMaHraHaTa Kajus, JX) pasjo)KeHHe IIEPOKCHIA BOAOpOJa C ITOMOIIBIO
JUOKCHIA MapraHiia M Karama3bl KapTodeis Wi MOPKOBH; 3) B3aMMOICHCTBHE pa30aBICHHBIX KHCIOT C
METaJlJIaMU.

Na6opatopubie onbitbl. 16. [IpokasiBanue MenuW B IUIaMEHHM CIHPTOBKH. 17. 3aMelnieHue Meau B
pactBope xsopuna meau (I1) sxemezom.

Tema 5. MpakTukym 1.
Mpocreiilune onepauum c BewecTrBom (3 u)

1. [IpaBuina TexHUKH O€30MACHOCTU P PaboTe B XUMHUECKOM Kabunete. [IpueMbr obparieHus ¢
nabopaTopHBIM 000PYAOBAaHHEM H HarpeBaTEIbHBIMU MPHOOpaMu. 2. [Ipu3HaKy XUMHYECKUX peakinid. 3.
IIpuroroBieHue pacTBopa caxapa U pacyeT ero MacCOBOM JI0JIM B pacTBOPE.

Tema 6. PactBopeHue. PactBopbl. CBOCTBa pacTBOPOB 3/1eKTpoauToB (18 u)

PactBopenune kak (u3nko-xumMuueckuid mporecc. [loHsATHE O THApaTaXx W KPUCTAJUIOTHUApATAX.
PactBopumocts. KpuBbie pacTBOpUMOCTH Kak MOJENb 3aBUCHMOCTH PACTBOPUMOCTH TBEPJBIX BEIIECTB OT
TeMriepaTypbl. HacblllieHHbIE, HEHACHIIEHHBIE W TEPECHIIICHHBIE PACTBOPHI. 3HAUYEHHWE PACTBOPOB IS
MIPUPOABI U CETBCKOTO XO3SHCTBA.

[TonsiTue 00 SJEKTPOIUTHYECKON NHUCCOLMAIMH. OIEKTPOJUTBI M  HEIJICKTPOIUTHL. MexaHu3M
JIMCCOIMAIINK JIEKTPOJIUTOB C PA3NMYHBIM XapakTepoM cBsi3u. CTENeHb 3JIEKTPOIUTHIECKONW TUCCOIMAIINU.
CuIibHBIE ¥ clla0ble AJIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPHM DIIEKTPOIMTUYECKON Juccouuanuu. VIOHHBbIE YypaBHEHHUS peakuuil.
Peakuuu oOmMeHa, uayiue 10 KOHLA.

Knaccudukarys HOHOB ¥ X CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jlucconuanus KUCIOT U X CBOMCTBA B CBETE TEOPUH IJIEKTPOIUTHICCKOM
guccouuanuyd. MoJekyssipHble M MOHHBbIE ypaBHEHHMs peakuuil. B3aumopeiicTBue KHCIOT € MeTajlIaMU.
ONEeKTPOXUMUYECKUN psIi HANpPSDKEHWH MeTasioB. B3anMopelcTBue KHCIOT € OKCHAAMH METaJIOB.
BzanMopeiicTBie KHUCIOT ¢ OCHOBAaHUSIMH — peakiusl HelTpanu3anuu. B3aumonelcTBue KUCIOT C COJISIMH.
Hcnonp3oBaHue TabIUIIBI pACTBOPUMOCTH JJIs1 XapaKTEPUCTUKH XUMUUYECKIX CBOWCTB KUCIIOT.

OcHoBaHusi, ux kiaccupukamus. Jlucconmuanusi OCHOBAaHMA W WX CBOWCTBA B CBETE TEOPHH
ANEKTPOJIUTUYCCKON Jaucconranuy. B3amMonmelcTBHE OCHOBaHWH ¢ coismu. lcrnonb3oBaHWE TaOJHUIBI
pacTBOPUMOCTH [Jisi XapaKTEPUCTUKH XWMUYECKMX CBOMCTB OCHOBaHWH. B3anmopeiicTBue mienodeit c
OKCHaMH1 HEMETAJIJIOB.

Conm, ux IUccoIMaIys ¥ CBOWCTBA B CBETE TEOPUH AICKTPOJIMTUYECKON nuccoruanyu. B3aumonelicteue
cojieil ¢ MeTajlaMH, OCOOCHHOCTH OSTHX peakiuii. B3aumopelicTBue comieil ¢ comsmu. Mcmonb3oBaHue
TaOJUIBI PACTBOPUMOCTH TSI XapaKTEPUCTHKH XUMHUECKUX CBOMCTB COJICH.

O06o0mIeHue cBeeHui 00 OKCUIax, UX KIaCCH(DUKAIMK U CBOWCTBAX.

lenerudeckue psaapl MeTaula U Hemeraia. ['eHeTHuyeckas CBA3b MEXIY KilaccaMd HEOPTaHUYeCKHUX
BEIIECTB.

OKHCITUTENHHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

OmnpeneneHue CTENEHEH OKUCICHUS IS 3JIEMEHTOB, 00pa3yIOIMX BEIIECTBA Pa3HBIX KIACCOB. Peakiym
HWOHHOTO OOMEHA W OKHCITUTEIIbHO-BOCCTAHOBUTENIbHBIC peakiuu. OKUCIUTENb U BOCCTAHOBHUTEIb, OKUCIICHHUE
1 BOCCTAHOBJICHHE.

CocTapnieHe ypaBHEHH OKHCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJIOM JISKTPOHHOTO OallaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJIOB, KHUCIOT U COJIEH B CBETE OKHCIHMTEIHHO-
BOCCTAaHOBUTEJILHBIX PEAKIUH.

AemoHctpauymn. lVcrnbiTanwe BEMIECTB M WX PAcCTBOPOB HA 3JIEKTPOIPOBOJHOCTH. 3aBUCUMOCTH
3JIEKTPONIPOBOAHOCTH  YKCYCHOM KHCIIOTBI OT KOHLEHTpauud. JIBH>KEHHE OKpalleHHBbIX HOHOB B
JIIEKTPHUYECKOM TioJie. B3auMoelicTBrue MUHKA ¢ cepoid, cosistHol kuciotoid, ximopuaom meau (I1). Topenue
Maruus. B3aumoneiicTBre XJIOPHOM U CEPOBOIOPOTHON BOBI.

JNlabopatopubie onbitbl. 18. B3anumojeiicTBue pacTBOPOB XJIOpHIa HATpUs W HHUTparta cepebpa. 19.
[TomyueHre HepPacTBOPUMOTO THAPO- KCUAA M B3amMojelcTBHe ero ¢ kucioramu. 20. B3ammonelictBue
KHCJIOT ¢ ocHOBaHUsAMU. 21.B3auMonelicTBre KUCIOT ¢ OKCHIaMU MeTauioB. 22. B3auMonelicTBue KUCIIOT €
MetauiaMid. 23. B3anmopeicTBue KHUCIOT ¢ coisamu. 24. BzaumopelcTBue wieiioueil ¢ KucioraMu. 25.
BsauMopnelictBue 1mienodyed ¢ OKCHUOaMu HeMmeTauioB. 26. BzaumopeiictBue 1menoueil ¢ coimamu. 27.
[TomyueHre 1 CBOKWCTBA HEPACTBOPUMBIX OCHOBaHWH. 28. B3anMoielicTBrE OCHOBHBIX OKCHJIOB C KHCIIOTaMHU.
29. B3anmozeiictBue OCHOBHBIX OKCHUIOB ¢ Bomoil. 30. BzaumMonelicTBue KUCIOTHBIX OKCHIOB C IIEJIOYAMU.
31. BzauMmopelicTBHE KHCIOTHBIX OKCHAOB ¢ BOmoil. 32. B3aumopeiictBue coiieil ¢ kucioramu. 33.
Bsaumogeiicteue coeit ¢ menouamu. 34.B3aumoneiictBue coneit ¢ consamu. 35. BzaumoseiicTBrue pacTBOPOB
CoJIell ¢ MeTaJIaMU.

Tema 7. Mpaktukym 2. CBoMcTBa pacTBOpPOB 3/1eKTposMToB (1 u)
1. Pemrenne OKCIICPUMCHTAJIbHBIX 3a71a4.



IIpeamerHbIe pe3ybTaThI 8 KiIace

Beenenue (4 u)

VYyamuiicst JOJKEH YMETh:

UCIIOJIB30BAaTh MPHU XapaKTEPUCTUKE BEIIECTB MOHITHUS: «aTOM, «MOJICKYIIa», <XUMHUCCKUHN 3JICMEHT, <XMMUYCCKHI 3HAK,
WJIM CHMBOJI», <BELIECTBO», IPOCTOE BEUIECTBO», <CII0KHOE BEIIECTBO», <CBOMCTBA BEIIECTBY», <XUMUYECKUE SIBICHUS»,
«(pu3udeckue SIBICHUI», «KOIPPUITUECHTHD», WIHICKCHI», <OTHOCUTEIbHAS aTOMHAs Macca», <OTHOCUTEIIbHAS MOJICKYIIsIpHAsI
Macca», «MaccoBasi A0Sl JIEMEHTa»;

3HATH. MPEJAMETHI U3YUCHHsI €CTECTBEHHOHAYYHBIX JUCIUIUIMH, B TOM YHCIIe XuMuH; Xumudeckue cumBodibl: Al, Ag, C, Ca,
Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Z1x, Ha3BaHHUs U MPOU3HOIIEHKE; KIaCCH(DUIIMPOBATH BEIIECTBA 10 COCTABY Ha
MPOCTHIE U CIIOKHBIC; pa3JINuaTh: T€Ja U BEUIECTBA; XUMUYECKUM 3JIEMEHT U MPOCTOE BEIIECTBO;

OIUCHIBATh: (POPMBI CYIIECTBOBAHHS XUMHUUECKHX JIEMEHTOB (CBOOOIHBIC ATOMBI, IPOCTHIEC BEIIECTBA, CJIOKHBIC BEIICCTBA);
tabnuunyto hopmy Ileproarueckoit cucTeMbl XUMUYECKUX JIEMEHTOB, TIOJIOJKeHUE 3neMeHTa B Tabnuie 1. Y. Menneneena,
UCIIOJIB3Ys TIOHSTHS WICPUOI», «CPYIINa», «JIaBHas MOArPYINa», «1000YHas MOrPyIa»; CBONCTBA BelecTB (TBEpIbIX,
KHJIKHX, ra3000pa3HbIX);

OOBSCHATH CYIIIHOCTh XUMUYECKUX SBJICHHH (C TOUKH 3PEHUS] AaTOMHO-MOJICKYJISIPHOTO YUCHHS) M UX TPUHIUITHATIBHOES
OTIINYHE OT PU3UIECKUX SBICHUH;

XapaKTepU30BaTh. OCHOBHBIC METO/IbI H3YUCHHUSI €CTECTBEHHBIX AUCIMIUINH (HAOJII0ICHNE, SIKCTIEPUMEHT, MOJICIMPOBAHUE);
BEIIIECTBO IO €r0 XUMHUYECKOH (hopMyJie COTIIACHO IJIaHY: KaueCTBCHHBIM COCTaB, THIT BEIIECTBA (IIPOCTOE UK CII0XKHOE),
KOJIMYECTBEHHBIN COCTaB, OTHOCUTENIbHASI MOJIEKYJISIpHAsl Macca, COOTHOIIEHHE MacC 3JIEMEHTOB B BEIIECTBE, MACCOBBIE JOIH
9JIEMEHTOB B BEIIECTBE (JIJIS1 CJIOXKHBIX BEIIECTB); POJIb XUMHH (IOJIOKHUTEIBHYIO U OTPUIIATEIBHYIO) B KH3HH YEJIOBEKa,
apryMEeHTHPOBATh CBOE OTHOILIEHUE K ATON Mpobiieme;

BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO MAcCy BEIIECTBA M MAaCCOBYIO JOJIF0 XUMUUYECKOTO 3JIEMEHTA B COSTMHEHUSX;
IIPOBOAMUTDH HAOIIOIEHUSI CBOMCTB BEILIECTB U SIBICHUM, IPOUCXOISAIINX C BELIECTBAMH,

cOOJII0IaTh MPaBHJIa TEXHUKH O€30MaCHOCTH MPH MPOBEACHUHU HAOIIOICHHUH U JJAOOPATOPHBIX OMBITOB.

Tema 1.
XUMHNYCCKHUX
aeMeHTOB (9 1)

ATOMEI

VYyamuiicst JOJKEH YMETh:

UCIIOJIB30BAaTh IIPU XaPAKTEPUCTUKE aTOMOB ITOHATHUS. «IIPOTOHY, <HEUTPOH», QJIEKTPOHY, <XUMUYECKUN 3JIEMEHT,
«MacCOBOE€ YHUCIIO», €I30TOI», QJIEKTPOHHBIN CIOW», <OHEPTeTUYECKUN YPOBEHB», QJI€MEHTHI-METAIUIbI», QJIEMEHTbI-
HCMCETAJJIbI», IMpU XapaKTCPUCTHUKEC BCIICCTB IMOHATHUA <MOHHAA CBA3b», <MOHBI>?, <KOBAJICHTHAA HCIIOJISIPHAA CBA3b»,
«KOBaJICHTHAs MOJISIPHAS CBA3bY», QJIEKTPOOTPULIATEIIBHOCTDY, «BaJIEHTHOCTH», «<METAJIIMUECKAas CBSI3b»;

OIHCBIBATH COCTAB U CTPOCHUE aTOMOB 3JIEMEHTOB C MOPSAAKOBBIMH HOMepamu 1—20B Ilepuoanueckoil cucteMe XUMUYECKUX
anemeHToB 1. . Menpeneena;

COCTAaBJIATb CXCEMBI pACIIPCACIICHUS 3JICKTPOHOB I10 3JICKTPOHHBIM CJIOSAM B SHCKTpOHHOﬁ 060.]10‘11(6 aTOMOB,; CXCMBI
00pa30BaHus pa3HbIX TUIIOB XMMHUYECKON CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOH);

06’[>$ICH$ITI> 3aKOHOMCPHOCTU U3MCHCHUA CBOMCTB XUMHUYECKUX DJIEMCHTOB (BapH,Z[OB AACP aTOMOB, YUCJIa 3JICKTPOHOB Ha
BHEIIHEM 3JIEKTPOHHOM CJI0€, YHCIIO 3aMOIHIEMbIX 3JIEKTPOHHBIX CIIOEB, PAJANYC aTOMa, 3JIeKTPOOTPULIATEIILHOCTD,
METAIUTMYECKHAE U HEMETaJUIMYECKUE CBOMCTBA) B IEPUOax U Ipynmax (riIaBHbIX moarpynmnax) [leproandeckoi CHCTEMBI
xuMHudeckux 3aeMeHToB J[. 1. MenzeneeBa ¢ TOUYKM 3pEHUS TEOPUU CTPOCHUS aTOMa;

CpaBHHBATb CBOIICTBAa aTOMOB XMMHYECKHUX 9JICMCHTOB, HAXOAAIHUXCA B OJHOM IICPUOAC NI rJIaBHOU MNOATPYIIIC
ITeproauueckoii cucTeMbl XuMuUeCKux dieMeHToB J. 1. Menaeneesa (3apsiioB siiep aTOMOB, YKC/Ia SJIEKTPOHOB Ha




BHCIIHCM J3JICKTPOHHOM CJIOC, YUCJIO 3alIOJTHACMBIX JICKTPOHHLBIX CJIOCB, painyC aToOMa, SJICKTPOOTPHULIATCIIbLHOCTD,
META/UTNYECKHE U HEMETAJUTMYCCKIE CBOMCTBA);

AaBaTh XapaKTCPUCTHUKY XUMHUYCCKUX 3JICMCHTOB 110 UX ITOJIOKCHHUIO B HepI/IOI[I/I‘IeCKOI\/'I CUCTEMC XUMHNUCCKHUX DJICMCHTOB I[
1. MenneneeBa (XUMHUECKUH 3HAK, TOPSAIKOBBIN HOMEp, IEPHUOI, TPYIIA, MOArPYIIa, OTHOCUTEIbHAS aTOMHAs Macca,
CTpOEHHE aToMa — 3apsl SApa, YUCIO TPOTOHOB U HEUTPOHOB B spE, OOIIEE YUCIIO SJECKTPOHOB, pacpeIe/ieHre
3JIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM); OMIPEIEIIATh THII XMMUYCCKOM CBSI3U 1O (POPMYJIe BEIIECTBA; IPHUBOIUTH TPUMEPHI
BCIICCTB C pa3HbIMU THIIAMU XUMHUYECKON CBsI3U,

XapakTepru30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBs3H (OOMEHHBIN), HOHHOM CBSI3H, METAJUTMYECKOMN CBSI3H,
YCTaHAaBJIMBATb NPUYNUHHO-CJIICACTBCHHBIC CBsA3U. COCTAaB BCIIICCTBA — THUII XUMHUYECKON CBsI3HU,

COCTaBJIAITH (hOPMYJIbI OMHAPHBIX COSAMHEHUH IO BAJIGHTHOCTH,; HaXOIUTh BAJICHTHOCTh AJIEMEHTOB 10 (hopmMyJie OMHAPHOTO

COCIUHCHMUA.
Tema 2. TIlpocteie | Yuamuiics TOJDKEH YMETH:
BCIICCTBaA (6 ‘I) HCIIOJIB30BATh MPU XapPAKTCPUCTUKC BCILICCTB MHOHATHUA. <KMETAJJIBI», CIJIACTUYHOCTBL>», T CIUIONPOBOJHOCTH»,

<QIIEKTPOIIPOBOIHOCTBE, «HEMETAUIBI», <QIIJIOTPOIU», <QIFIOTPOIHBIC BUJOU3MEHEHUS, WIH MOIUPHUKALIUN;

OTKCHIBATH TOJ0KEHUE 3JIEMEHTOB-METAJUIOB M 3JIEMEHTOB- HEMETaJUI0B B [leprnoanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
. . Menneneena,

KJIaccu(UIUPOBaTh MPOCTHIE BEIIECTBA HA METAJUIBI M HEMETAJIIBI, JJIEMEHTHI;

OIpeNeNATh IPUHAAIEKHOCTh HEOPraHMUECKUX BEILECTB K OHOMY M3 U3yUYEHHBIX KIaCCOB — METAJUIbI U HEMETAIIB;
JIOKa3bIBaTh OTHOCUTEIBHOCTD JEJICHUS MTPOCTHIX BEIIECTB HA METAJUIBI U HEMETAJLIBI;

XapaKTepu30BaTh 00IIHe PU3NUECKHE CBOMCTBA METAIIOB,;

yCTaHaBJIMBATh PUYUHHO-CIICACTBEHHBIE CBSI3U MEX1Y CTPOSHHEM aTOMa M XMMHUYECKOH CBSI3bIO B IIPOCTHIX BEIIECTBAX —
MeTaJulaX U HeMeTajax;

00BSICHATH MHOT000pa3ye MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJTIOTPOIIHS;

OIKCHIBATh CBOMCTBA BENIECTB (Ha MPUMeEpax MPOCTHIX BEIECTB — METAJUIOB U HEMETAJIOB);

co0JII01aTh MpaBHJia TEXHUKH O€30MaCHOCTH MPH MPOBEACHUHU HAOIIOICHHUN U TAOOPATOPHBIX OMBITOB,

UCIIOJIb30BaTh MPH PEIIEHUH PACUETHBIX 337a4 IMOHATHSA: «KOJIMYECTBO BEIIECTBA», <MOJIb», CIOCTOSHHAs ABOTrapo»,
«MOJISIpHAsE Macca», «MOJISIPHBIA 00bEM T'a30B», «HOPMAJIbHbIE YCIOBUS»;

IPOBOJUTH PACUETHI C UCTIOIb30BAHUEM MTOHATUN «KOJIMYECTBO BELIECTBA», «MOJIIPHAsI Macca», <MOJISIPHBIM 00BEM ra3oB»,
«TIOCTOSIHHAsE ABOTaipo».

Tema 3. CoennueHus VYyamuiicst JOJKEH YMETh:
XUMHNYCCKUX HCIIOJIB30BATH HpI/I XapaKTepI/ICTI/IKe BCIICCTB IMOHATHSA. KCTCII€CHb OKUCIICHUA», <BAJICHTHOCTE», <OKCUBI», <OCHOBAHUI»,
seMeHToB (14 ) WIETIOUN», «KAYECTBEHHAS PEAKIIHS», WIHANKATOP», «KHUCIOTHI», <KUCIOPOICOACPKAIINE KUCTOTHI», <OECKUCITOPOIHBIC

KHUCTIOTHI», <KHCIIOTHAS CPE/Ia», WIIeNOYHAs Cpea», «HeUTpalbHas cpena», «ukana PH», «ommn», «amopdHbIe BEelecTBa»,
KKPUCTAITMYECKUE BEIMIECTBA», <KPUCTAIIINYECKAS PEIIETKA», <MOHHAs KPUCTAJUIMIECKAS PENIETKA», <aTOMHAs
KPHUCTAJUIMYECKAsl PELIETKA», «MOJICKYJISIpHAs KPUCTAIUIMYECKAs PEIIETKA», METAIUIMYECKAsi KPUCTAIINYECKAsl pEIeTKa»,
«CMECH»;

KJIACCU(UITUPOBATH CIIOKHBIE HEOPTaHUYECKHE BEIIECTBA 0 COCTABY HA OKCH/IbI, OCHOBAHUSI, KUCIIOTHI U COJIM; OCHOBAHUS,
KHUCIIOTBI U COJIM IO PACTBOPUMOCTH B BOJIE; KUCIIOTHI 0 OCHOBHOCTH U COJIEPKAHUIO KUCIIOPOJA,;

OTIPENIENIATh NPUHAIJICKHOCTh HEOPTaHMUYECKUX BEIECTB K OJTHOMY M3 H3yYCHHBIX KJIacCOB (OKCH/IBI, JIETYYHE BOJOPOIHBIC




COCJIMHEHUS, OCHOBAHHUS, KUCJIOTHI, COJIN) 10 hopmyIie;

OIMKCHIBATH CBOMCTBA OTAEIBHBIX MpEACTaBUTENCH OKCHI0B (Ha IIpUMEpe BOJIBI, YIJICKUCIIOTO ra3a, HEralieHoi H3BEeCTH),
JETY4YHX BOJOPOIHBIX COSIMHEHUH (Ha mpUMepe XJIOPOBOIOPOAA M aMMHaKa), OCHOBaHHI (Ha MpUMepe TUAPOKCUIOB HATPHS,
KaJIMsl U KaJblus), KUCIOT (Ha MpUMepE CEPHOI KMCIOTHI) M coJieit (Ha mpuMepe XJIOpua HATpus, KapOoHaTa KajbIus,
docdara kambIus);

OTPENIENIATh BAJIEHTHOCTh M CTEIIEHb OKMCJICHHUS DJICMEHTOB B BEIECTBAX;

COCTAaBJIATH q)OpMyJIBI OKCHU OB, OCHOBaHHﬁ, KHCJIOT U COHeﬁ I10 BAJICHTHOCTSM M CTCIICHAM OKHCIICHUS 3JICMCHTOB, a4 TAKXKC
3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIKIIe PACTBOPUMOCTH KHCJIOT, OCHOBAHHUI U COJIEH;

COCTAaBJIATH HAa3BaHUS OKCHUIOB, OCHOBaHHﬁ, KHUCJIOT U COHeﬁ; CpaBHI/IBaTB BAJICHTHOCTb M CTCIICHL OKUCJICHUS, OKCHUODBI,
OCHOBAHHSI, KHCIIOTHI K COJIH 1O COCTaBY;

UCIIOJIb30BaTh TAOJIUIly PACTBOPUMOCTH JUISL OTIPE/ICTICHUSI PACTBOPUMOCTH BEIIECTB,;

yCTaHABJIMBATh TEHECTHYCCKYIO CBS3b MEKIY OKCHIOM U THAPOKCHIOM W HA000pOT; MPHUUHHO-CJICICTBCHHBIC CBI3H MEKTY
CTpOGHI/IeM aToMa, XHMI’I‘-IGCKOﬁ CBA3BIO U TUIIOM KpI/ICTaJ'IJ'II/I‘IeCKOI\/'I peH_IeTKI/I XUMHUYCCKUX COCHHHCHHﬁ;

XapakTepru30BaTh aTOMHBIE, MOJIEKYIIIPHBIC, HOHHBIC METAIUTMYCCKUE KPUCTAJUTMIECKHE PEIIETKH; CPEAy PacTBOpa C
MTOMOIIBIO TIKaJbI PH;

NPUBOINUTE TIPUMEPHI BEIIECTB C Pa3HBIMU THITAMH KPUCTAUTMYCCKON PEIICTKH;

HpOBO,Z[I/ITB Ha6J'IIOI[eHI/I$I 3a CBOﬁCTBaMH BCIICCTB U ABJICHUAMU, HpOI/ICXO,Z[SIH_[I/IMI/I C BCIIICCTBaAMU,

co0Jr01aTh MpaBuUiia TEXHUKUA 0€30MaCHOCTH IIPH MPOBEACHUN HAOIIOICHUHN U OTIBITOB,;

HUccjaeaoBaThb Cpe;[y paCTBopa C IIOMOIIIBIO I/IHI[I/IKaTOpOB; 3KCHepI/IMeHTaJIBHO pa3J’II/I‘IaTB KHUCJIOTHI 1 IICJIOYH, HOJIB3y51CB
UHINKATOPaMH;

HUCIIOJIB30BATh HpI/I peH_IeHI/II/I pacquHHx 3a4a4 IMOHATHUA <MacCCOBas A0JIA DJIEMCHTA B BEIICCTBE», <MaCCOBas A0
PacTBOPEHHOTO BEIIECTBaY», <0O0BEMHAs I0JISI ra3000pa3HOr0 BEIIECTBAY;

HpOBO,Z[I/ITB pacqubI C UCITIOJIb30BAHHUEM HOHSITI/Iﬁ «MaccoBas JOJIA DJIEMECHTA B BECIICCTBE», <MaCCOBast JOJIA paCTBOpeHHOFO
BEIIIECTBaY, <0O0BEMHAas OIS ra3000pa3HOr0O BEIIECTBAY.

Tema 4. 3menenus,
HPOUCXOJIAIINE C
BemrecTBamu (12 9)

Yyamuics J0JKEH yMETh!

HCIIOJIb30BAaTh IIPHA XapAaKTEPUCTHUKE BEILECTB MOHATHS. IUCTHIUILMA», CIEPETOHKA», «<KPUCTAJUIN3ALUA», BbIIIAPUBAHUE,
«(hUIBTPOBAHUE», BO3TOHKA, MU CYOIMMaLUs», «OTCTAUBAHUE», WICHTPU(DYTUPOBAHUEY, «<XUMUYECKAsl PEaKLIUsI»,
«XMMHMUYECKOE YPABHEHUE», EAKIMH COCTUHEHUN», EAKINH PA3IIOKEHUSI», <PEeaKLIUi OOMEHa», «pEeaKIy 3aMeIIECHUs»,
«peaKIuy HEUTPATU3aIUN», OK30TEPMUIECCKUE PEAKIIUN», OHIOTEPMUUYCCKUE PEAKIIMI», <PEaAKIUN TOPEHUS,
«KaTanu3aTopbl», «PEePMEHTHI», «OOpATUMBIE PEAKIIUN», «1€00PATUMBIE PEAKLIUN», «KATATUTHUYECKUE PEaKIUI»,
CHEKATATUTUYECKHUE PEAKIIUN», ¢S]l AKTUBHOCTH METAILIOBY, CHAPOIIU3»;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBS3U MEXAY (PU3NUECKUMU CBOMCTBAMH BEILECTB U CLIOCOOOM pa3/ieleHUs] CMECEH;
OOBSICHATH 3aKOH COXPAHEHUS MAaCChl BEIIECTB C TOYKU 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YYCHHUS;

COCTaBJIATh YPAaBHEHUS XUMUYECKUX PEAaKIUI HA OCHOBE 3aKOHA COXPAHEHMS MACCHI BEILECTB,;

OITUCHIBATh PEAKIMH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) SI3bIKA U S3bIKA XUMHH;

KJIaccu(puIUpoBaTh XMMUYECKHE PEAKLIUU 110 YUCIIY U COCTaBY MCXO/HBIX BEIIECTB U MPOJYKTOB PEAKLINHU; TENJIOBOMY

3¢ deKTy; HapaBIEHUIO MPOTEKAHUS PEAKIIUH; YIaCTHIO KaTaau3aTopa;

UCII0JIb30BaTh TAOJIMILy PACTBOPUMOCTH Ul ONIPENIEIEHUS BO3MOXKHOCTH IPOTEKAHUS PEaKLIUi OOMEHa; 3JIEKTPOXUMUYECKUI
psiT HANIPSsDKCHUH (AKTHBHOCTH) METAJIIOB JUISL ONIPEJICIICHUS] BOSMOYKHOCTH IIPOTEKAHUS PEaKIMid MKy METaJIaMU




BOJHBIMH PAaCTBOpPaMH KUCIIOT U COJIEH;

HaOJI0/1aTh ¥ OMUCHIBATH MIPU3HAKU U YCIOBUS TEUCHHS] XUMUYECKUX PEaKI[il, 1eaTh BHIBOIbI HA OCHOBAaHUH aHAIIN3a
HAOIIOIEHUH 32 YKCIIEPUMEHTOM;

MPOBOAMTDH PACUEThl M0 XUMUYECKUM YPaBHEHHSIM Ha HaXO0XKICHHE KOJIMYECTBA, MacChl MM 00beMa MPOIYKTa PEAKIIMH 110
KOJIMYECTBY, MACCE WM 00BEMY UCXOHOTO BEIIECTBA; C HUCIIOIb30BAHUEM MOHSITHS IO, KOT/Ia UCXOJHOE BEIIECTBO JaHO
B BUJIE pacTBOpA C 3aIaHHON MacCOBOM JI0JI€H PACTBOPEHHOT'0O BEIIECTBA UJIU COACPKUT OMPEACIICHHYIO JOJII0 TPUMECEH.

Tewma 5. [Ipaktuxym 1.

[Ipocreiimue onepauuu
¢ BemecTBoM (3 u)

Yyamuics J0JKEH yMETh!

oOpartatecs ¢ 1abopaTopHbIM 000pyIOBaHUEM U HarpeBaTelbHBIMU IPUOOPAMU B COOTBETCTBUU C MPaBUIAMHU TEXHUKU
0€30I1aCHOCTH,

BBITIOJTHSITH MPOCTEHIITHE TIPUEMBI PabOTHI ¢ Ta00OPATOPHBIM 000PYIOBAHUEM: JIAOOPATOPHBIM IITATHBOM; CITUPTOBKOM;
HAOJI0/1aTh 32 CBOMCTBAMH BEIIECTB U SIBICHUSMU, IPOUCXOSIINMU C BEIIECTBAMHU,

OIUCHIBATh XUMHUYECKHUI KCIIEPUMEHT C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POTHOIO) S3bIKA M SI3bIKA XUMUH;
JIeJIaTh BBIBOJIBI 110 Pe3yIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA;

TOTOBUTH PACTBOPBI C ONPEAECICHHON MAaCCOBOM 10JIel paCTBOPEHHOTO BEIIECTBA;

MPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIOJIFO PACTBOPEHHOTO B HEM BEIIECTBA.

Tema 6. PactBopenue.
PactBops1. CBoiicTBa
pacTBOpOB
31eKTpOoTUTOB (18 1)

VYyamuiicst JOJKEH YMETh:

HCIIOJIb30BAaTh MPU XapAKTEPUCTUKE MTPEBPALLICHUIN BELECTB MOHATHUSL. <PACTBOP», <QIEKTPOIUTUYECKAS JUCCOLUALUS,
<OIIEKTPOJTUTHI», <HEITEKTPOJIUTHI», <CTETICHB JUCCOIMAIINN, <CHIIBHBIC AJICKTPOJIUTHI», <CIIa0bIC JIEKTPOITUTHI,
«KATHOHBI», <@HUOHBI», KUCJIOTBI», <OCHOBAHUS», <COJIN», WIOHHBIC PEAKIIUU», HECOICOOPaA3YIONTUE OKCHUIBI,
«c01e00pa3yIomue OKCHIBI», <OCHOBHBIC OKCHUJIBI», <KUCIOTHBIC OKCHJIBI», <CPEITHUE COTM», «KHUCIBIC COIN», <OCHOBHBIC
COJIN», <CEHETUYECKUU PANI», COKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMN», <OKUCIIUTENBY, <BOCCTAHOBUTEIIb,
«OKHUCIICHHE», <BOCCTAaHOBJICHUE,

OIHCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUYIECKHUI MPOIIeCC; WILTIOCTPUPOBATH IPUMEPAMH OCHOBHBIE TTOJI0KEHUS TCOPHH
9JIEKTPOIUTHYECKOMN TUCCOIMAIINN; TEHETHUECKYIO B3aMMOCBSI3b MEXKIY BEIIECTBaMHU (IIPOCTOE BEIIECTBO — OKCHI —
THJIPOKCHU] — COJIb);

XapaKTepU30BaTh 0OIINE XUMUUYECKHE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KMCJIOT, OCHOBAHHM U COJICH C IMO3HITHI
TEOPHUHU DJIEKTPOJUTHUUECKON JUCCOLUMALINH; CYIIIHOCTD JIEKTPOJIUTUYECKON AUCCOLMALIMHI BEIIECTB C KOBAJIEHTHOM OIS PHOMN
Y MOHHOW XMMHYECKOMW CBSI3bI0; CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

MIPUBOJIUTH IPUMEPHI PEAKLIHMI, MOATBEPKAAKOIINX XUMAYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCUIOB, KHCIIOT,
OCHOBAHMU U COJIEH; CYIIIECTBOBAHUE B3aUMOCBS3M MEK1Y OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKHUX BEIIECTB;
KJIACCU(UITUPOBATH XUMUYECKUE PEAKIINH 10 <I3MEHEHHUIO CTENICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yIOIIUX pearnpyroline
BEIIIECTBaY,

COCTaBJIATh YPABHEHHUS JIEKTPOIUTUYECKON TUCCOLMALIMYU KUCIIOT, OCHOBAHUM U COJIEN; MOJIEKYJISPHBIE, TIOJIHBIE U
COKpAILICHHbIE HOHHBIE YPABHEHHUSI PEAKIIMI C y4aCTHEM AJIEKTPOJIUTOB; YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuui, UCTIOIB3ysI METO/ AJIEKTPOHHOTO OalaHca; ypaBHEHUS PEAKIIHil, COOTBETCTBYIOIIUX MOCIEI0BATEIILHOCTH
(«irermouke») mpeBpalieHH HEOPraHUIECKUX BEIIECTB PAa3IUYHBIX KIaCCOB;

ONPEAENATH OKUCIUTEID U BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBJIEHUE B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;
YCTaHABJIMBATH TPUUMHHO-CJIEACTBEHHBIE CBA3MU: KJIACC BEIIECTBA — XUMHUYECKHE CBOMCTBA BEIIIECTBA;

HaOJIF0/1aTh M OMKCHIBATH PEAKIIUU MY SJCKTPOIUTAMHU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U




SI3bIKa XUMHUH,
IMPOBOAUTDH OIIBITHI, HOATBCPKAAIOINE XUMUYCCKUE CBOMCTBAa OCHOBHBIX KJIAaCCOB HCOPTraHNYCCKUX BEIICCTB.

Tema 7.1Ipaktukym 2. | Yyamuiicst JOIKEH YMETh:

CaolicTBa pacTBOpOB oOpamiarbes ¢ 1a00paTOPHBIM 000PYA0BAaHUEM U HArpeBaTEIbHBIMU IPUOOPaMHU B COOTBETCTBUHU C MPAaBUIIAMHU TEXHUKH
31eKTPOUTOB (1 9) 0€30MMacHOCTH;

BBINOJIHATH NPOCTEHIINE TPHEMbI 00OpaleHHs ¢ JJaOOPaTOPHBIM 000PYAOBaHUEM: TA0OPATOPHBIM IITATUBOM, CIIMPTOBKOM;
HaOJII01aTh 32 CBOMCTBAMH BEIIECTB U SBJICHUSAMH, IPOUCXOISIINIMHU C BEILIECTBAMU,

OIMCHIBATh XUMHYECKHI 3KCIIEPHMEHT C TIOMOIBIO €CTECTBEHHOT'O (PYCCKOTO MIJIM POIHOTO) SI3bIKA U SI3bIKA XUMHH,;
JIEJIaTh BBIBOJIBI 110 pE3yJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA.

JInuHOCTHbIE pe3ynbTaTtbl 06yyYeHms

Yvyamnmiics T1OKeH:

3HAMb U NOHUMAMb. OCHOBHBIE UCTOPUYECKHE COOBITHS, CBSI3aHHbBIC C Pa3BUTHEM XMMHUH U OOIIECTBA; MOCTMKEHHS B OOJACTH XUMUHU U KYJIbTYPHBIC Tpaauiuu (B
YAaCTHOCTH, HAYYHbIC TPAJUIMU) CBOESH CTPaHBbI; OOIEMUPOBBIC JOCTHKEHHUS B 00JIACTH XUMHH; OCHOBBI 3JI0POBOT0 00pa3a )KU3HM; MPABUIIA TIOBEJCHHUS B UPE3BbIYANHBIX
CUTYyallUsX, CBSI3aHHBIX C BO3JICHCTBHEM PA3IMIHBIX BEIECTB; CONUANBHYIO 3HAYUMOCTh M COJICpKaHue MPOQECCHid, CBSI3aHHBIX ¢ XUMHUEH; OCHOBHEIC IIPaBa U 00s13aHHOCTH
rpakaaHuHa (B TOM YHCIIE YYaUIErocs), CBsI3aHHbIE C IMYHOCTHBIM, TPOGECCHOHATBHBIM U )HU3HCHHBIM CAMOOIPEICICHHUEM;

UCNBIMBIGAMb. 1YBCTBO TOPAOCTH 32 POCCUICKYI0O XMMHUYECKYI0 HAyKy M YBaXXEHHE K MCTOPUH €€ Pa3BUTHUS, YBOKEHUE U MPHUHATHE NOCTHXKEHUH XUMHUU B MUDE,
YBXEHHE K OKPYXKAIOMIKUM (YUAIUMCs, YIUTEISIM, POJIUTEISIM U AP.) — YMETh CIIyLIaTh W CJIBIIIATH MApTHEPA, NPU3HABAThH MPAaBO KAKIOr0 Ha COOCTBEHHOE MHEHHE U
MIPUHUMATh PEIICHUS C YYETOM TO3HIINN BCEX YIACTHUKOB; CAMOYBaXCHHE U SMOIIMOHAILHO-TIOJIOKHUTEILHOE OTHOIIICHHE K cebe;

npu3Hasams’ NCHHOCTH 30POBbs (CBOETO M APYTHX JIFOACH); HEOOXOAUMOCTh CAMOBBIPAKCHHUS, CAMOPEATH3AIMH, COLUAILHOTO IPU3HAHIS;

0C03HA6aNb. TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSTEIBHBIM IOCTYIIKAM M JCHCTBHSIM, NMPHHSATHIO OTBETCTBEHHOCTH 3a MX Pe3yJbTaThl, TOTOBHOCTL (Min
HETOTOBHOCTB) OTKPBITO BBIPAXKATh M OTCTAWBATH CBOIO MO3UIHIO U KPUTHYHO OTHOCHTHCS K CBOMM ITOCTYITKAM;

nposeAmy. NOOPOKENATSNILHOCTh, TOBEPUE M BHUMATEIHLHOCTh K JIFOJSM, TOTOBHOCTh K COTPYAHHYECTBY M IpYyxkOe, OKa3aHHUIO MOMOIIM HYXIAIOIUMCS B HEH,
YCTOHYMBBIN TIO3HABATENBHBIM HHTEPEC, MHUIIMATUBY M JIFOO03HATEIBHOCTh B U3yUYCHUH MHpPA BEIIECTB U PEAKIIMN; 1IEICYCTPEMIICHHOCTh U HACTOHYUBOCTD B JOCTHIKEHUH
1elneit, TOTOBHOCTh K MPEOI0JICHUIO TPYIHOCTEH; YOCKICHHOCTh B BO3MOXKHOCTH TIO3HAHHUS MPUPOIBI, HEOOXOAUMOCTH Pa3yMHOTO HCIOJIb30BAHMS JOCTHIKCHUN HAYKH W
TEXHOJIOTUH JJISI pa3BUTHUS OOIIECTRA,;

YMemb. YCTaHABIMBATH CBS3b MEXY LENIbI0 M3YUCHHUS XMMHHM W TEM, JJISI Yero OHA OCYIIECTBIsIETCS (MOTHBAMH); BBIMOJHSTH MPOTHOCTHYECKYIO CAMOOIICHKY,
PErYIHUPYIONIYI0 aKTHBHOCTh JIMYHOCTH HA ATAalle €€ BKIIOUCHHS B HOBBIM BHJ| IEATCIBHOCTH, CBSA3aHHBIN C HAYAIOM HM3YYCHHS HOBOTO YY€OHOTO MpeaMeTa — XHUMHH,
BBINOJTHSTh KOPPUTHPYIOIIYIO CAaMOOIICHKY, 3aKIIIOYAIONIYIOCS B KOHTPOJIE 32 IPOLECCOM M3YyUCHUS] XUMHU Y BHECCHHH HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIINX
JTamaM U crocodaM HM3ydeHHs Kypca XHMUH; CTPOUTh JKHU3HEHHBIE M MPO(ECCHOHANBHBIC IUIAHBI C YY€TOM KOHKPETHBIX COIUABbHO-UCTOPUYCCKUX, MOTUTUICCKUX U
9KOHOMHUYECKHX YCJIIOBHH, OCO3HaBaTh COOCTBEHHBIC IIEHHOCTH M HMX COOTBETCTBUE NPUHHUMAEMbIM B JKWU3HU PEIICHUSM, BECTH UAIOT Ha OCHOBE PaBHOIPABHBIX
OTHOIIICHUH ¥ B3aMMHOTO YBa)KCHUS, BBIACISATH HPABCTBEHHBIN aCIICKT MMOBEACHHS W COOTHOCHUTD MTOCTYIKH (CBOM M APYTHX JIFOJCH) M COOBITHS C MPUHATHIMH STHYCCKUMHU
HOpMaMH; B MpeJieiax CBOMX BO3MOYKHOCTEH MPOTHBOACHCTBOBATH JIEHCTBHSAM W BIIMSHUSAM, NPEACTABISIONIMM YIPO3Y XKH3HH, 370POBBI0 M 0€30IaCHOCTH JIMYHOCTU U
o01ecTna.



MeramnpeameTHble pe3ynbTaThl 00yueHus 8 Kitacce

Beenenue (4 1)

Yyamuics J0JIKEH yMETh!

OIpeNeNATh IPOOIEMBI, T. €. YCTaHABINBATh HECOOTBETCTBUE MEX- 1Y JKEIAEMBIM U IEHCTBUTEIbHBIM;

COCTaBJIAITh CJIOXKHBIM IUIAH TEKCTA,

BJIA/ICTh TAKAM BHJIOM H3JIO’KECHHUS TEKCTa, KaK TIOBECTBOBAHME; IO/ PYKOBOICTBOM YUUTEINS IPOBOJUTH HETIOCPEICTBEHHOE
Ha-

OJIFOIEHUE;

0] PyKOBOJICTBOM YUHUTeNs 0QOPMIISTH OTYET, BKIIOUAOLINHA ONMcaHue HAOMIOACHHUS, €T0 PE3YyIbTaTOB, BEIBOOB,
VICTIOJIB30BATh TaKOM BUJI MBICIIEHHOTO (HI€aTbHOT0) MOJICIMPOBAHUSI, KaK 3HAKOBOE MOJICIMPOBAHKE (Ha IPHMepe 3HAKOB
XHUMHUYECKUX 3JIEMEHTOB, XHMUYECKUX (POPMYII);

VICTIOJIB30BATh TaKOHM BUJI MaTEPHAIBHOTO (IIPEIMETHOT0) MOJIE IMPOBAHMS, KaK (H3MYIECKOe MOJICTIHpOBaHue (Ha mpuMepe
MOJIEJIH- POBAaHUsI aTOMOB ¥ MOJICKYII);

NOJIy4aTh XMMUYECKYI0 MHPOPMALIUIO U3 Pa3IMYHbIX HCTOYHUKOB; ONpPEAEIATh OOBEKT U acleKT aHaJIu3a U CUHTE3a;
OTIpeNeNATh KOMIIOHEHThI 00BEKTa B COOTBETCTBUHU C aCIIEKTOM aHAJIN3a U CUHTE34;

OCYILECTBIISATh KAUECTBEHHOE M KOJIMYECTBEHHOE OMMCAHUE KOM ITOHEHTOB OOBEKTa;

OTIpeNIeNIATh OTHOIEHHUS 00BEKTA C IPYTUMU O0BEKTAMH, ONIPEIENIATh CYIIECTBEHHbBIE IPU3HAKN OOBEKTa.

Tema 1. AToMBI
XUMHUYCCKHUX DJICMCHTOB

(94)

VYyamuiicst JOJKEH YMETh:

dbopMyIUpOBaTh THUIOTE3Y MO PEUICHUIO TPOOIIEeM,;

COCTABJISITH TUTAH BBIMTOJHEHUS yUeOHOM 3a1a4M, pelieHus Mpo0eM TBOPUECKOTO W MIOMCKOBOTO XapaKTepa, BHITIOTHEHUS
MPOEKTa COBMECTHO C YUHUTEIIEM;

COCTAaBJIATh TE3UCHI TEKCTA,

BJIaJICTh TAKUM BHUJIOM H3JI0KEHHUS TEKCTa, KaK OMKMCAHKE; NCII0Jb30BaTh TAKOH BHI MBICICHHOTO (H€aIbHOTO)
MOJICITHPOBAHKS, KaK 3HAKOBOE MOJICIIMPOBAaHUE (HA MPUMEPE COCTABICHUS CXeM 00pa30BaHMs XUMHUYCCKON CBSI3H);
UCIIOJIb30BaTh TAKOW BHJI MaTEPUATIBHOTO (IPEIMETHOTO) MOJICIIMPOBAHUS, KK aHAJIOTOBOE MOJICTUPOBAHHKE;
UCIIOIb30BaTh TAKOM BHJI MaTePHAIbHOTO (IPEIMETHOI0) MOICIMPOBAHUS, KaK (pU3HUecKoe MOoAeIupoBanue (Ha mpuMepe
MOJIeNICH CTPOCHUS AaTOMOB);

OTIpeNIeTIATh 0OBEKTHI CPABHEHHUSI M ACTIEKT CPAaBHEHUSI 0OBEKTOB; BBITIOJIHATH HETIOJIHOE OJHOJMHEHHOE CpaBHEHUE,
BBITIOJIHSITh HEMOJHOE KOMIUIEKCHOE CPAaBHEHUE, BBITIOJIHSTH MOJHOE OJHOJIMHEMHOE CPaBHEHUE.

Tema 2. IIpocTsie
BertecTBa (6 4)

VYyamuiicsi JOJKEH YMETh:

COCTaBJIATH KOHCIIEKT TEKCTA,

CaMOCTOSITEIIbHO MCITOJIH30BaTh HETIOCPEACTBEHHOE HAOIOICHNE; CAMOCTOSTEIHFHO 0()OPMIISITh OTYET, BKITIOUYAIOIIIANA
oIrcaHue

HaOJIOZICHUS, €T0 PE3YJIbTATOB, BHIBOJIOB; BHIMIOJHATH IMOJTHOE KOMIUIEKCHOE CPABHEHHE; BHITIOJIHATH CPABHEHHE 110 aHAJIOTHH.

Tema 3. CoenuueHus
XUMHAYECKUX DIIEMEHTOB
(144)

Yyamuics J0JIKEH yMETh!

COCTaBJISITH HA OCHOBE TEKCTa TaOJHUIIbI, B TOM yucie ¢ npuMeHennem cpeacts UKT;

MOJT PYKOBOJICTBOM yUYHUTEIISI TPOBOAMTH OMOCPEIOBAHHOE HAOIIOICHNUE,

MOJI PYKOBOJICTBOM YUHUTENSI OPOPMIISTH OTUET, BKIIFOUAIOIINI OMMMCAHKUE SKCIIEPUMEHTA, €T0 Pe3yIbTaTOB, BEIBOIOB;
OCYIIECTBIISATh HHIYKTUBHOE 000011IeHNE (0T €MHUYHOTO JJOCTOBEPHOTO K O0IIIEMY BEPOSITHOCTHOMY), T. €. ONPEACTISTh




o0IIKe CyIIeCTBEHHBIE IPU3HAKH IBYX U 0oJiee 0OBEKTOB U (PUKCUPOBATH UX B (hOpME MOHITUS WIN CYXKJICHHS;
OCYIIECTBIIATH JCYKTHBHOE 00001IeHNe (IT0IBEICHNE SIMHUIHOTO JOCTOBEPHOI'O O] 00IIIee JOCTOBEPHOE), T. €.
aKTyaJIM3UpOBATh MOHATHE UIIH CYXKACHUE, U OTOXKIECTBISTH C HUIM COOTBETCTBYIOIIME CYIIECTBEHHBIE TPU3HAKU OJHOTO UIIH
0oJiee OOBEKTOB;

OTIpeNIeNIATh acTeKT Kiaccu(UKaLuu, OCYIIECTBIATh KiacCu(UKanuio,

3HATh ¥ MCHOJIB30BaTh Pa3IMyHbIe (JOPMBI IPECTABICHHS KIACCH(PHUKALINY.

Tema 4. 3Mmenenus,
MIPOMCXOSAIIIHE C
BenlectBamu (12 1)

Yyamuics J0JKEH yMETh!

COCTaBJIITh HA OCHOBE TEKCTA CXEMBbI, B TOM uHuciie ¢ mpumeHenneM cpeacts MKT;

CaMOCTOSITENILHO O(DOPMIISATH OTUET, BKIIFOYAIOIINHN OMKUCAaHUE SKCTIEPUMEHTA, €r0 Pe3yIbTaTOB, BEIBOJIOB,;
UCIIOJIB30BaTh TAKON BHJI MBICIIEHHOTO (MI€aIbHOT0) MOAETUPOBAHMS, KaK 3HAKOBOE MOJICIMpOBaHue (Ha IpuUMepe
YPaBHEHHI XH- MHUECKUX PEAKIIU);

pasznuyuath 00beM U COACPIKaHUE TTOHATUI; pa3indaTh POJOBOE U BHIOBOE MOHATHS; OCYIIECTBIISATh POJIOBUIOBOE
ONPENEIIEHUE TOHITHH.

Tema 5. [IpakTukym 1.
IIpocreiimume onepanuu
¢ BemiecTBoM (3 u)

VYyamuiicst JOJKEH YMETh:
CaMOCTOSITENILHO HCIIOIh30BATh OMOCPEIOBAHHOE HAOIOICHHUE.

Tema 6. PactBopenue.
PactBOpsI.

CaoiicTBa pacTBOpOB
351eKTpoTuTOB (18 1)

VYyamuiicst JOJKEH YMETh:

JienaTh IIOMETKH, BBIIUCKY, IUTUPOBAHUE TEKCTA; COCTABIIATE JOKJIAN;

COCTaBJISAATH HA OCHOBE TeKcTa rpaduku, B TOM uucie ¢ npuMmeneHueM cpeacts UKT;

BJIaJICTh TAKUM BHJIOM HM3JI0KCHHSI TEKCTA, KaK PacCyKICHHE, UCIIOIb30BaTh TAKON BH]I MBICIIEHHOTO (M/I€abHOTO0)
MOJIEIIUPO-

BaHUS, KaK 3HAKOBOE MOJICIIMPOBAaHUE (Ha MPHUMEPE YPaBHEHHH PEaKIMii AUCCOIUAIMH, HOHHBIX YPaBHECHHH PEeaKIIni,
MOJIyPEaKIIUi OKHCIICHHUS-BOCCTAHOBJICHHUS);

pas3ryaTh KOMIIOHEHTHI JOKa3aTeabCTBa (Te3uc, apryMeHThl U (OpMY A0Ka3aTeIbCTBa);

OCyH_IeCTB.HSITB HpﬂMOG I/IH,Z[yKTI/IBHOG JOKa3aTCJIIbCTBO.

Tema 7.Ilpaktukym 2.
CaoiicTBa pacTBOpOB
251eKTpouToB (1 1)

VYyamuics J0JKEH yMETh!
OIpeNeNATh, UCXO U3 YUeOHOH 3a/1a4M, HEOOXOIMMOCTh HEITOCPEICTBEHHOTO MITH OIIOCPEIOBAHHOIO HAOIIOACHNS,
CaMOCTOSITENILHO ()OPMUPOBATH IPOrPaMMy SKCIIEPHMEHTA.




Temamuueckoe naanuposanue no xumuu, 8 knacc,
(2 waca 6 neoenio, écezo 70 uacoe)

YMK O.C. I'abpuenana.

Ne /i

HaumeHnoBanue TeMbl

Bcero yacos

N3 Hux

IIpakTnuyeckne padoTsl

KonTpoJbHbIe
padoThI

YPOKH

Lo

Bsenenue

N

N

Tema 1.
ATOMEI XUMHYECKHUX
SJIEMEHTOB

(o]

K.p. Nel

(o]

Tema 2
IIpocTeie BemecTBa

Tema 3.
CoenmnHeHnI XUMHUIECKUX
3JIEMEHTOB

14

K.p. Ne2

13

Tema 4.
H3MmeHeHus, IpOUCXOIAIIHE C
BEIICCTBAMM.

12

K.p. Ne3

11

Tema 5. IIpakTukym 1
[Ipocreiimue onepanuu ¢
BELIECTBOM

Nel. ITpuémser obparieHus ¢

C 3aJaHHOM MacCcOBOI noyei
pPacCTBOPEHHOTO BEIIECTBA.

J1a00paTOPHBIM 000PYTOBAHUEM.
Ne2. TIpu3Haku XUMHYECKUX PEAKIIUH.
Ne3. IlpuroroBieHue pacTBOpa caxapa

Tema 6.

PactBopenue. PacTBopsl.
CaolicTBa pacTBOpOB
JJIEKTPOJIUTOB.

18

Hrorosas
K.p. N4

17

Tema 7. IlpakTuKyM 2
CBolicTBa pacTBOPOB
3JIEKTPOJIUTOB

3a1ad.

Ned. Pemenne skcriepuMeHTaIbHBIX

Tema 8. [loBTOpEHUE,
00001eHnE

Hroro:

70

62




TEMATWNYECKOE NMJIAHNPOBAHWE 8 KNTACC (2 u B Heaento, Bcero 70 v, n3 HUX 3 4 — pe3epBHOE Bpems)

KoHTponbHbIX paboT -4, npakTnyeckmx pabor - 4

Jata | ata | N2 Tema ypoka | Copep>aHune ypoka Bug geatenbHOCTM yyeHuka KoHTtpon | Mpumey

YPOKa b aHue

nnaH | dakr
Brenenue (4 u)

1(1) IIpenmer IIpenmer xumuu. MeTo bl HO3HAHUSA B XUMHH: OmnpeneneHus MOHATUH «aToOM», «MOJIEKYJa», «XHMUYe-
XUMHH. HaOJII0IeHNE, YKCTICPUMEHT, MOJICITHPOBAHHE. CKHI 3JIEMEHT», <BELIECTBOY», CIPOCTOE BEIIECTBOY,
Berecrsa Hcroynuku xumuueckor nHGOpMaInH, ee «CJIOKHOE BEIIIECTBOY», <CBOMCTBA BemiecTs». Onucanue

HOJTyYeHHUe, aHAJIU3 U IPEJCTABICHNE €r0 U CpaBHEHHUE NPEIMETOB U3YUYEHHS €CTECTBEH-

pe3ynbTaToB. [ToHATHE O XUMUYECKOM HJIEMEHTE U HOHAYYHBIX JUCLUIUINH, B TOM YHCIIE XUMHH.

(hopmMax ero cymecTBOBaHHUS: CBOOOAHBIX aTOMaX, Kunaccudukarus BemecTs no coctaBy (IpocThie U

IPOCTHIX U CIIOXKHBIX BEIIECTBAX. JleMoHcTpaumn. CITOXKHBIC).

Mopuenu (mapocrep:xueBsie U Ctroapra—bpurie6a) |  XapakreprCTHKA OCHOBHBIX METOJOB H3y4YEHHUS €CTECT-

Pa3IMYHBIX MPOCTHIX U CI0XKHBIX BemecTB. Koi- BEHHOHAYYHBIX JUCIHUILIHH.

JIEKIMS CTEKIJITHHON XMMUYECKO MOCyIbl. Paznuuenue Tena u BemiecTBa, XMMUYECKOTO 3JIEMEHTA U

Konnexkuus marepuasnoB 1 U3/IeNUI U3 HUX Ha IIPOCTOTO BELIECTBA.

OCHOBE JIFOMUHHSI. Omnucanue (GopM CyIECTBOBAHUSA XUMHUUECKUX HJIEMEH-

Na6opatopHble onbiTbl. 1. CpaBHEHHE CBOWCTB TOB; CBOICTB BEILIECTB.

TBEPABIX KPUCTAJUIMYECKUX BELIECTB U PACTBOPOB BrimonHeHne HEMOCPEACTBEHHBIX HAOMIONCHUM M aHAIN3
CBOWCTB BELIECTB M SIBJICHUH, MPOUCXOIAIIUX C BEIIECT-
BaMHM, C COONIOAEHHEM IIPaBMJI TEXHHKH O€30MacHOCTH.
O¢opmiieHre oTveTa, BKIFOYAIONIETO OMKMCaHue HaOJIro-
JIeHUs, €ro pe3yiabTaToB, BBIBOAOB. lcmosp3oBaHue
($U3MYIECKOT0 MOJICTTMPOBAHUS

2(2) IIpespamenus IIpespamenus BemecTs. OTIMUNEe XMMUYECKUX OmnpezesneHus OHITUH «XUMHUYECKUE SBICHUAY, «DU3HU-
BemiectB. Ponb | peakuuii oT ¢pusuueckux sBneHuil.Posis xumun B YECKUE SIBICHUSY.
XHUMUHU B JKU3HU | IKM3HU yesioBeKa. XeModH Jus u xeMopoOusi. OObsICHEHHE CYIIHOCTH XUMHIECKHX SBICHHI(C TOYKU
yenoseka. Kpar- | Kparkue cBenieHHst U3 HCTOPUH BOSHUKHOBEHUS U 3pPEHHS ATOMHO-MOJICKYIJISIPHOTO YUCHUS) U HX
KM€ CBEJICHUS 110 | Pa3BUTHUS XUMHUU. POJIb OTEYECTBEHHBIX YUEHBIX B MPUHLIUITHAATBHOTO OTJINYUS OT (PU3UYECKHUX SBICHHM.
HCTOpUH  pas- CTaHOBJICHHMH XUMHUYECKON HayKu — paboTsl M. B. XapaKTepHUCTHKA POJIA XHUMHUH B )KU3HH YEIIOBEKA; POJIU
BUTHS  XHMMHU. JlomonocoBa, A. M. Byrneposa, /. 1. Menneneesa. OCHOBOIOJIOKHUKOB OT€UECTBCHHON XUMMU.
OCHOBOIIOJIOX- OemoHctpauun.  BzaumogeiictBue  mpamopa ¢ CocraBieHure CI0XHOTO TutaHa Tekcta. [lomyuenue
HUKH KUCJIOTOH U TOMYTHEHHUE U3BECTKOBOW BOMBL. XUMHYECKOH MH(MOPMAIMH U3 PA3IUIHBIX HCTOYHUKOB
OTEYECTBEHHOM Na6oparopHsbie onbiTbl. 2. CpaBHEHHE CKOPOCTH
XUMHH UCIIapeHUS BOJIBI, OIEKOJIOHA ¥ ATUJIOBOTO CITUPTA C

(dbwibTpoBaNIbHON OyMaru
3(3) 3naku (cuMBO- | XMMHYECKas  CHMBOJMKA. 3HAKH  XUMHYCCKHX | OmpeaencHus NOHATHI «XHUMHYECKUl 3HAK, MM CHM-

JIBI)
XUMHYECKUX
3JICMEHTOB.
Taonuma /. W.
Mengeneena

9JIEMEHTOB U IIPOMCXOKAECHUE UX HA3BAHUH.
Ilepronuyeckas cucTeMa XUMHYECKHX 2JIEMEHTOB
. U. Menneneesa, ee CTpyKTypa: Majlble U
GouibIlIME IEPUObI, TPYIIb U HOATPYIIIBL.
Ilepronuyeckasi CHCTEMa XUMHUYECKHUX 2JIEMEHTOB

BOJI», <03 PUIUCHTBI», WIHACKCHI». Onucanue
TabnuuHoi Gopmsl Ileproauueckoil cucTeMsl
XUMUYeCKHX aeMeHToB /. M. MenaeneeBa. Onucanune
MOJIOXKEHUs deMeHTa B Tadbmuue /1. 1. Menneneena.
Hcnonp30BaHue 3HAKOBOIO MOAEIHPOBAHMS




. U. MenneneeBa Kak CripaBOYHOE TIOCOOHE st
HOJTYYEHUsI CBEICHUI 0 XUMHUYECKUX dIIEMEHTaxX

4 (4) Xumuueckue Xumnaeckue Gopmynsl. IHAEKCH U KO- OmnpezesneHus MOHITUH «xuMHUUecKas popMyma», «OTHO-
¢dbopmybL. s durenTsl. OTHOCUTENBHBIE aTOMHAST U CUTEeJIbHAsl aTOMHAsl Macca», <OTHOCUTENIbHAs MOJIEKY-
OtHo- MoJIeKynspHas Maccel. [IpoBeneHne pacueToB JIIPHAsi Macca», «MaccoBas J10JIs JIEMEHTa».

CUTEJbHas MaccOBOH J10JIM XMMHYECKOT'0 2JIEMEHTa B BELIECTBE Brruncnenyue oTHOCUTENBHOM MOJIEKYIISIPHOM Macchl Be-
aTOMHas U Ha OCHOBE €ro (OpMyJIb LIECTBA U MacCOBOH JIOJI XMMUYECKOTO 3JIEMEHTa B
MOJIEKYJIsIpHas COETMHEHUX
Macchbl.
Maccosas
JIOJISt DIIEMEHTa
B COEJIMHEHUH
Tema 1. AToMbI XUMHYeCKHX 3j1eMeHTOB (9 u)

5@1) Clp "Pacuer ATOMBI Kak (hopMa CyIIeCTBOBAHUS XUMHYECKUX OnpeneneHus MOHATUH «IPOTOH», <HEUTPOH», @JIEKT-
MaccoBOH 31eMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHUH POH», «<XMMUYECKHUI 3JIEMEHT», «MaCcCOBOE YHCIIO»,
nonu”. aToMOB. JloKa3aTeabCcTBa CI0KHOCTH CTPOCHHS «H30TOII.

OCHOBHBIE atomoB. Omnbitsl Pezepdopra. Omnucanue cocTaBa aTOMOB 3eMeHTOB Ne 1—208
CBEJICHUSA 0 ITnanerapuas mogens crpoenust aroma. Cocras tabmuue /1. 1. Menaeneena.
CTPOCHUU ATOMHBIX S/I€p: IPOTOHBI, HEHTPOHHI. [Tony4yeHne xumMudeckoil HHPOPMALIUU U3 PA3IMYHBIX
atomoB. CocTaB OTHocHUTeNbHAs aTOMHAas Macca. B3auMocBs3b HCTOYHUKOB
ATOMHBIX ~ SfIEP: MOHSTUN «IIPOTOH», <HEUTPOH», <OTHOCHUTEIIbHAS
IPOTOHBI " aTOMHas Macca». MI3MeHeHue yucia IpOTOHOB B
HEHTPOHEL. sape aToMa — 00pa30BaHNE HOBBIX XUMHUYECKUX
H30TombI JJIEMEHTOB.
M3menenne uymcia HEWTPOHOB B fAOpe aromMa —
oOpazoBanue u30TonoB. COBpEeMEHHOE OIpeJiesIeHHE
MOHATHUS «XMUMHUYECKHH »siieMeHT». M30TOmbl Kak
Pa3HOBUIHOCTH aTOMOB OJIHOTO XHMHYECKOTO 3Jie-
MeHTa. fleMoHcTpaumu. Moienn aTOMOB XUMUYECKUX
3JIEMEHTOB.
Na6opatopHble onbiThbl. 3. MoienMpoBaHye MPUHLINIIA
JICMCTBUS CKAHUPYIOILEr0 MUKPOCKOIIA

6 (2 OJEeKTPOHBI. OnextpoHbl. CTpOCHHUE NEKTPOHHBIX YPOBHEH OmnpeneneHust MOHATUH <OGIEKTPOHHBIA CJOI», <GHEpre-
Crpoenue aTOMOB XMMHYECKUX 3JIEMEHTOB MaJIbIX IIEPUOJIOB. TUYECKUI YPOBEHbY.
3JIEKTPOHHBIX [TonsaTue 0 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE CocTaBiieHHe CXEM paclpelesIeHHsl 3JIEKTPOHOB I10 3JIeK-
o0oouex TPOHHBIM CJIOSIM B JIEKTPOHHOI 000JI04Ke aTOMOB
aTOMOB
271eMeHTOB Ne
1— 208
tabmure /. 1.

Menieneesa

7 (3) Merannuueckue Ilepronuueckas cucteMa XUMHUYECKUX 2JIEMEHTOB OmnpeneneHuss NOHATUH <QIIEMEHTBI-METAIbI», <QJIEMEH-

U HeMeTaJuinde- . U. MenneneeBa u CTpoeHHE aTOMOB: (DU3UUECKUI | ThI - HEMETAILIBI».
CKHME CBOWCTBAa | CMBbICI IOPSAAKOBOTO HOMEpPA AJIEMEHTa, HoMepa OOBsicHEHHE 3aKOHOMEPHOCTH H3MEHEHHUs] CBOMCTB XH-
anemeHToB. Ms- TpyMIIBl, HOMEpa NepHoia. JieMoHCTpauum. MHYECKHX JJICMCHTOB B MEPHOJAX W Tpymmax (TIaBHBIX
MEHEHHE Ilepronuueckas cucteMa XUMHUYECKUX 2JIEMEHTOB MOATPYNAx) MEPHOANYECKON CHCTEMBI C TOYKH 3PCHHS
CBOIICTB J1. . Menneneesa pa3inuHbIX GopM TEOPHH CTPOCHHSI aTOMA.




XUMHUYECKUX BrInosnHeHre HENOIHOTO OHOJIMHEWHOTO, HEMIOJIHOTO
JJIEMEHTOB 110 KOMIIJIEKCHOTO CPAaBHEHMUsI, IIOJHOTO OHOJIMHEHHOTo
rpyniam u CpaBHEHUs CBOWCTB aTOMOB XMMHYECKUX JIEMEHTOB, Ha-
nepuojam XOZSIIMXCS B OJTHOM IIEpHO/E WU IJTaBHOW NOATpYyIIIe
[Teproamueckoit cucTemsl.
CocTaBieHHEe XapaKTePUCTHKM XUMHUYECKHX 3JIEMEHTOB
mo wux mnojoxeHuto B Ilepmogmueckoit cucrteme
xumudeckux daemeHToB J[. . MenneneeBa. CocTtaBieHue
TE3UCOB TEKCTa
8 (4) Honnas M3meHeHue yKca 21eKTPOHOB Ha BHELIHEM OnpezeneHus NOHIATUH <«UOHHAsI CBA3b», CIOHBI».
XUMUYecKast 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO CocraBneHue cxeM 00pa3oBaHUs HOHHOH cBsi3u. Mc-
CBSI3b 3JIeMeHTa — 00pa30BaHUE MOJTOKUTENBHBIX U M10JIb30BaHUE 3HAKOBOIr0 Mozenuposanus. OnpenenexHue
OTpHUIATENBHBIX HOHOB. VIoHBI, 00pa3oBaHHEIE THUIIa XUMUYECKOH CBSI3H 10 HOpMYyJIe BELIeCTBA.
aTOMaMM METaJIOB U HeMeTasuoB. [IpuunHb! [IpuBeneHue mnpuUMepoB BELIECTB C HOHHON CBA3BIO.
U3MEHEHUS METAUIMYECKUX U HEMETAJUINYECKUX XapaxkTepucTuKa MexaHu3Ma 00pa30BaHUsI HOHHOH CBSI3H.
CBOWCTB B Iepuojax u rpynmnax. ObpasoBaHue YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBSA3EH. COCTaB
OunapHbIX coenuHenuil. [lonsTre 00 HOHHOI CBA3H. BEIIECTBA — THUIT XUMHUYECKOH CBSI3U
Cxembl 00pa3oBaHusi HOHHOH CBSI3U
9 (5) Kosanenrnas B3aumoneiicTBre aTOMOB 3J1€MEHTOB-HEMETAJIIOB OmnpenesneHue MOHATUS «KOBAJICHTHAs HENOJIpHAs
HenoJspHas MeXIy co00i — 00pa3oBaHUE IBYXaTOMHBIX cBs13b».CocTaBiieHre cxeM 00pa3oBaHHs KOBaJICHTHON
XUMHYECKAst MOJIEKYJI IPOCTHIX BemecTB. KoBaneHTHast HEMOJISIPHON XUMUYeCcKo! cBs3H. Vcnonp3oBanne
CBA3b HETOJIIPHAs. XUMHYECKast CBA3b. DJIEKTPOHHbIE U 3HAaKOBOTo Mozenuposanus. OnpeseneHue Tumna
CTPYKTYpHBIE HOPMYIIBI XMMHYECKOH CBSI3M 1O (OpMyIie BEIIeCTBa.
[IpuBenenne npuMepoOB BEIIECTB ¢ KOBAJIEHTHOU HETIO-
JISIPHOH CBSI3bI0. XapaKTEPUCTHKA MEXaHU3Ma
00pa3oBaHMs KOBAJICHTHOH CBSI3H.
YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBS3EH. COCTaB
BEIIECTBA — THIl XUMHUYECKOH CBSI3U
10 (6) OIEeKTPOOTPHIL B3aumoneiicTBre aTOMOB HEMETAJIIOB MEXKIY OnpezeneHus IOHATUH «KOBaJICHTHAS MOJIIPHAS CBSI3b»,
aTeNbHOCTb. co0oii — oOpa3oBaHHe OMHAPHBIX COSAMHEHUN «3JIEKTPOOTPHULIATEIILHOCTH,
Kosanenruas HEMETaJJIOB. DJIEKTPOOTPULIATEIbHOCTb. «BaJIeHTHOCTH».CoCTaBlIeHHE CXeM 00pa30BaHUs
noyiApHas KoBanenTHas nosnspHas cBs3b. [lonstue o KOBAJICHTHOM IOJIAPHON XMMHYECKOH CBS3H.
XHUMHU1CCKast BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATh Hcnonb3oBaHue 3HaKOBOIO MOJIEIMPOBAHUS.
CBA3b KOBAJICHTHBIE XUMUYECKHE CBsi3H. COCTaBIIEHNE Ornpenenenye THIA XMMUYECKOH CBA3H 110 (hopMmyJie
(hopMys1 OMHAPHBIX COCTMHEHUH 110 BaJICHTHOCTH. BeuecTra. [IpuBenenne npuMepoB BEIECTB €
Haxonenue BaJIeHTHOCTH 110 q)opMyne 61/1HapHoro KOBAJIEHTHOM HOJ'IHpHOI\/‘I CBA3BIO. XapaKTepI/ICTI/IKa
coenuHeHMs. JlabopaTopHbie onbiTbl. 4. I3roTOBIIE- MEXaHU3Ma 00pa3oBaHKs KOBAJICHTHO! CBSI3M.
HUE Moﬂenef/i MOJIEKYJT 6I/IHapHLIX COCI[I/IHCHI/II‘/‘I YcraHOoBIIEHHE MNPUINHHO-CICACTBEHHbIX CBSI3EH. COCTaB
BEIIECTBA — THIl XUMHYECKOH cBsi3u. CocTaBieHue
(opMyIbl OMHAPHBIX COENMHEHUH 110 BAJICHTHOCTH U
HaXO’KIECHUE BaJICHTHOCTH 3JIEMEHTOB 110 (hopmyIie
OGuHapHOro coequneHus. Mcnonp3oBanue Gpusnyeckoro
MO/JICJIMPOBAHHUS
11 (7) | Meraunyeckast | B3aumopeicTBHe aTOMOB METAIIOB Mexay co00il — |  OmpeseneHue HOHATUS «METaLIYecKas CBs3bY.
XUMHYecKas o0pa3oBaHne MeTauIM4ecKnx KpuctamioB. Ilonstue | CocraBneHne cxeM 00pa30BaHHs METAUINYECKON XUMHU-
CBS3b. 0 METaJUIN4YECKOH CBA3M. 4yecKoi cBsA3U. Mcronb30BaHue 3HAKOBOIO MOJIEIIH-
Oo6o0menne u | JlabopatopHbie onbitbl. 5. M3roToBieHne Monenw, poBaHusl.
CHUCTeMAaTH3alus | WIIIOCTPUPYIONIEH CBOWCTBA METAJUIMYECKOU CBSI3H OmnpezesneHne TUIIA XUMUYECKO#H CBA3U 110 popmylie
3HaHU 00 3e- BEIIECTBA.
MEHTax: [IpuBeneHue npuMepoB BELIECTB C METAJUINYECKOM
MeTaJuax u CBSI3BIO.

HEMETalllax, )

XapaKTepI/ICTI/IKa MCXaHu3Ma 06pa30BaHI/I$I MCTaJIJINYC-




BHJAX XHMHUE-
CKOH CBSI3H

CKOIi CBSI3H.

YcTaHoBNIeHUE TPUINHHO-CIIEICTBEHHBIX CBSI3€i: COCTaB
BEIIEeCTBa — THIl XUMH4YecKol cBs3u. [Ipeacrasienue
HHPOPMALIUH 10 TeME «XUMHYECKast CBA3b» B BULIE
TabJIHLL, CXEM, OTIOPHOT'O KOHCIEKTa, B TOM YHCJIE C
npumenenuem cpencts MKT

12 (8) | KP1 KorTponsHas pabora Nel 1m0 TeMe «ATOMBI X1- KP1
MHUECKHX JIEMEHTOB
13 (9) | Ananus k.p. No1
Tema 2. IIpocThie BemecTBa (6 1)
14 (1) IIpocTsie Ionoxxenue meranwios B [lepuonuueckoii cucteme OmnpezneneHus OHATUH «METaIb», «UIaCTHYHOCTH,
BelIeCTBa- xumuueckux >neMenrtos J. 1. Menzaeneesa. «TEMJIONPOBOJHOCTBY, <AIEKTPOIIPOBOAHOCTY.
MeTaIbl BaxHeiiuye npocThle BelleCTBa-MeTalIbL: KEIe30, OrnucaHue NOJN0KEHUS JIEMEHTOB-METAILIOB B
QJIIOMMHUM, KaJbLUi, MarHui, HaTpuil, kanuil. O6- Ilepnonuueckoii cucteme xumuueckux anementos 1. K.
mye GU3MYECKUe CBOWCTBA METAILIOB. Menpeneesa.
BAemoncrpauun. O6pasubl MeTa/uioB. JlabopatopHble |  Kiaccnukamus mpocThIX BEIIECTB HA METAILIBL U
onbiTbl. 6. O3HaKOMJICHHE C KOJIJIEKIIHEH MeTalIoB HEMETaJlJIbl.
XapakTepucTrKa 00IuX (PU3NIECKUX CBOHCTB
METaJUIOB. Y CTAaHOBJIEHUE IPUYMHHO-CIIECTBEHHbIX
CBSI3€H MEXIYy CTPOCHHEM aTOMa M XUMUYECKON CBSI3BIO
B IPOCTHIX BELIECTBaX-MeTaJlIax.
CaMOoCTOsITeIbHOE U3yUEeHHE CBOMCTB METAILIOB IIPU CO-
6III0/ICHUY [IPAaBUII TEXHUKU 0€30M1aCHOCTH, 0(OopMIICHHE
0T4eTa, BKIIIOYAIOLIET0 OICaHUe HAOMI0eHUs], €0
pe3yIbTaTOB, BHIBOJIOB.
[Tony4yeHne xumudeckoil HHPOpPMALIMU U3 PA3JIMYHBIX
HUCTOYHHUKOB
15 (2) IIpocTsie ITonoxxenne Hemeramios B Ilepuoauyeckoit cucreme. OrnpeneneHus MOHITHH «HEMETAJUTBI», <QIIOTPOTIHS,
BEILLECTBA~ Baxmneiimme IIPOCTHIE BEIlleCTBa-HEMETaIIbI, «aJJIOTPOIHbIE BUAOU3MEHEHUs, WU
HEMETAaJLIbI, UX | 00pa30oBaHHBIE aTOMaMHM KHCIOpPOJa, BoAOpona, | Moxudukanmn».OnucaHue MOJ0XKEHHS YIEMEHTOB-
CpaBHEHHE C azora, cepsl, ¢ocdopa, yriaepora. Morekynasl | HeMeTauloB B [lepuoandeckoil cucreMe XMMUYECKHX
MeTaIaMu. IIPOCTBIX BEIECTB-HEMETAIUIOB. BOAOpOAa, Kucio- | s1aementoB . M. Menneneesa. OnpeneneHue
Annorponus pona, a3oTa, rajoreHoB. OTHOocuTeNnbHAs | IPUHANIEKHOCTH HEOPraHUYECKUX BELIECTB K OJHOMY
MoJeKylIsipHas  Macca.  CHocoOHOCTb ~ aTOMOB | U3 U3Yy4YEHHBIX KJIACCOB. METAJUIbl U HEMETALIbL.
XMMHYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKONbKUX | JlOKa3aTeIbCTBO OTHOCUTENBHOCTU JENEHUS IPOCTHIX
MPOCTHIX BELIECTB — aUIOTPONHA. AJUIOTPOIHBIE | BELIECTB HA METAJUIbI M HEMETAJLIbI.

MOIU(HKALUHU KHCI0poaa, pocdopa, oJoBa.
Mertannuueckue 1 HEMETaJUIMYEeCKUE CBOMcTBa
HPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOTO
noHATHS. flemoHcTpaumu. [Tonyuenne ozona. O6-
pasigsl 6€I0To U Ceporo 0JI0Ba, OEIOro U KPAaCHOTO
docdopa.

Na6opatopHbie onbiTbl. 7. O3HAKOMIICHHE C
KOJUICKIMEH HEMETaJIOB

VYcraHoBIeHNE NPUYUHHO-CIIEICTBEHHBIX CBSI3eH MEXIY
CTPOEHHEM aTOMAa Ml XUMHYIECKON CBS3BIO B IIPOCTHIX
BellleCTBaxX-HeMeTalIax.

O0BsicHEeHHEe MHOT000Pa3Ks MPOCTHIX BELIECTB TAKHUM
(hakTOpOM, KaK alJIOTPOTHSI.

CamocTosITeThHOE U3yUEeHUE CBOWCTB HEMETAJUIOB IpH
COOJIOICHNY MPABIJI TEXHUKH 0€30MaCHOCTH, 0opMite-
HHE OTYETa, BKIIOYAIOLIETO OMMCAHUE HAOIIOACHHS, €ro
Pe3yNIbTAaTOB, BEIBOJIOB. BhINoHEHHE CpaBHEHHS 110




AHAJIOTHUH

16 (3) Kommaectso Yucno Asoraapo. KonmdectBo Bemecrsa. Moib. OrnpeneneHus MOHITHHA «KOJTUIECTBO BEIIECTBAY,
BCIICCTBA MOH}IpHaH Mmacca. KpaTHLIe CAUHUIBI H3MCPCHUA «MOJIb», «IIOCTOSIHHAA ABora;[po», «MOJIIpHAs Macca».
KOJINYECTBA BEILECTBA — MMWJUIMMOJb U KHUIOMOJb, Permienne 3agaun ¢ MCNONB30BaHNEM MTOHATUH «KOIHYE-
MUJUIAM OJIApHAas W KAJIOMOJIApHas MacChbl BCUICCTBA. CTBO BCILICCTBA», «MOJIsIpHAs Macca», «I0CTOSHHAsA ABO-
PacueTbl ¢ HMCIONIL30BaHUEM IIOHITHH «KOJIHMYECTBO rajpo»
BELIECTBA», <MOJSIpHAash  Macca»,  <qIOCTOSHHAsA
ABorayipo». AlemoHcrpauumn. HekoTopsle mMeTawibl u
HEMEeTaJlIbl C KOJIMYECTBOM BemecTsa 1 MoJib
17 (4) | Monspubiii 00b- MonsipHblil 00bEM ra3000pa3HbIX BELIECTB. OmnpeneneHus NOHATUH «MOJISIPHBIH 00bEM Ia30B>»,
eM KpaTnble earHULIBI H3MEPEHUS] — MUJUIU- «HOPMAJIbHBIE YCIIOBHS».
ra3000pa3HbIX MOJISIPHBIN ¥ KMJIOMOJISIPHBIN 00beMbI Pemienue 3aau ¢ UCTIOIB30BaHUEM ITOHITUH «KOJIUYECT-
BEILIECTB ra3o00pa3HbIX BemecTB. Pacyersl ¢ BO BELIECTBA», <MOJISIPHASI Macca», «MOJISIPHBIA 00beM
HCTIOJIb30BaHUEM MTOHITHHA «KOJNIECTBO ra3oB», «10cTOsiHHast ABoraapo». CocraBieHue
BEILIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBIN 00beM KOHCIIEKTa TeKCTa
ra3oB», €I0CTOSIHHas ABOrajipo».
OemoHcrpauun. MoJsipHbIi 00beM ra3000pa3HbIX
BEILIECTB
18 (5) | Pemenne s3amaq Pacdersl ¢ ucnons30BaHUEM MOHATHI «KOJTUIECTBO Pemenwne 3amau ¢ UCHOIB30BaHUEM MTOHITHHA «KOJTUIECT-
c BEILIECTBA», «MOJIIPHAS Maccay, «MOJISIPHBIN 00beM BO BEILECTBA», «MOJISIPHASI Macca», «MOJIIPHBIN 00beM
UCIIOJIb30BaHKE ra3oB», <4KciI0 ABOraapo» ra3oB», «I0CTOSIHHasi ABOraipo»
M MOHATHH
«KOJMYECTBO
BELIECTBa»,
«TIOCTOSIHHAS
ABorasipo»,
«MOJISIpHasl Mac-
ca», «MOJISIPHBINA
00beM ra3oB»
19 (6) O6o06menune u Brimonnenue 3ananuit o teme «IIpocteie [Monyuenne xumudeckoi HHGOPMALMN U3 PA3TUIHBIX
cucremarusan BEILIECTBA» UCTO4YHUKOB. [IpeacraBnenne nHPOpPMAIH IO TEME
sl 3HAHUH 110 «[IpocTble BelecTBa» B BUJE TAOJHII, CXEM, OTIOPHOTO
TeME KOHCIIEKTa, B TOM 4uciie ¢ npumeHeHueM cpeacts UKT
«[Ipoctrie
BEIIIECTBA»
Tema 3. Coequnennsi XUMUYECKHUX d1eMeHTOB (14 1)
20 (1) | Crenens Crenenp okuciieHus. CpaBHeHHe cTerneHu okucienus | OnpeneneHus NMOHATHH «CTENEeHb OKHCIICHUS», «BaJICHT-
OKHCJICHUSI. u BaneHTHOCTH. OrmpenesneHne CTENeHW OKUCIEHHS | HOCTH».
OcHOBBI HO- | 2JIeMEeHTOB B OmHapHBIX coenuHeHHsAX. CocraBineHne | CpaBHEHHE BaJICHTHOCTH U CTEIICHH OKHCICHHS
MEHKJIATYpbl Ou- | GopMysn OMHApHBIX COEIMHEHMH, OOLMI crocold ux
HapHBIX Ha3BaHUH.
COEZIMHEHUH bunapHble coelMHEHUSI METAJUIOB M HEMETAJIJIOB!
OKCHUJIBI, XJIOPHBL, Cynbhuasl u np. CocraBieHue
(dhopMyn OMHAPHBIX COSTUHEHUI
21 (2) Oxcunel u. BunapHbple  coeaMHEHHMs ~ HEMETAJUIOB.  OKCHIIBI, Omnpenenenue MOHATUS «okcuab». OnpeneneHue
neTydune JeTyuyue BOJOPOJHbIE COEIAWHEHUs, HUX COCTaB H MIPUHA/IEKHOCTH HEOPraHWYECKUX BEIIECTB K Klaccy
BOJIOPOJIHBIE Ha3BaHMs. IIpencraBurenu OKCH/JIOB: BOJA, oKkcu0B 1o ¢opmyie. OrnpeneneHre BaJICHTHOCTH U

COCITMHCHMUSI.

yl"J'IeKPICJ'IBIﬁ ras, HeramecHas U3BCCTh. HpeZ[CTaBI/ITeJ'II/I

CTCIICHU OKUCJICHHS 3JICMCHTOB B OKCH/JIAX.




Cocras, JETY4YNX BOAOPOIHBIX COEAMHEHHWH: XjopoBoaopon 1 | OmrcaHue CBONCTB OTAENBHBIX IPEICTABUTEICH OKCHAOB.
Ha3BaHUA AMMHUAK. Aemoucrpau,ww. O6pa3u131 OKCHUIOB.
Na6opatopHble onbitbl. 8. O3HaKOMIICHHE C
KOJUICKIIMEH OKCHJIOB.
22 (3) OKCHIBI . Bunapusie  coeauHenus ~HemerauioB.  okcuzbl, | CoctaBnenue ¢popMyn M Ha3BaHU OKkCcUIOB. [IpoBeneHue
IpencraBuresn | JI€TydHe BOJOPOJHBIE COEJIMHEHHsA, MX COCTaB M | HabmojieHui (B TOM HHCIE ONOCPEIOBAHHBIX) CBOWCTB
U OKCHJIOB 1 Ha3BaHUs. IIpencraBurenu OKCH/JIOB: BOJA, | BEIIECTB M MPOUCXOJAIIMX C HHUMH SBICHHUH, C
JeTyunx YIJIEKHCIIbII ra3, HerameHas U3BECTb. [IpencraButenu | cobmoaeHueM MIPaBUII TEXHUKH 0e3omacHoCTH;
BOJIOPOJIHBIX JIETYYUX BOJOPOIHBIX COCAMHEHHI: XJIOPOBOAOPOA M | oOpMIICHHE OTYeTa C OINUCAHUEM OJKCIEPUMEHTA, €ro
COeHHEHHi amMmuak.  fJemoHcrpauum.  OOpas3ibl  OKCHIOB. | pe3yJbTAaTOB U BHIBOJIOB
Na6opatopHbie onbithl. 9.  O3HakoOMIIEHHE CO
cBoiictBamu ammuaka. 10. KavecTBeHHas peakuus Ha
YTIICKUCIIBIN ra3
23 (4) OcHoBauus , OcHoOBaHHMs, UX COCTaB M HAa3BaHUS. . OnpeneneHus MOHATUH «OCHOBaHUS»,. OnpeeneHue
HX COCTaB U AemoncTpauumn. O6pasiibl OCHOBaHUH. MIPUHA/IEXKHOCTH HEOPraHWYECKUX BEIIECTB K KJlaccy
Ha3BaHUS ocHOBaHui 1o popmyne. OnpeaeseHue CTENeHN
OKHCIICHHS 3JIEMEHTOB B OCHOBaHHSIX.
Ornucanne CBOMCTB OTAEIBHBIX IPEACTABUTEIEH OC-
HOBaHHH.
Cocrapnenue GopMys ¥ Ha3BaHUH OCHOBAHHH.
24 (5) OcHoOBaHwus , . PactBoprMoOcCTE 0OcHOBaHMii B Boge. [Ipencra- OnpejieieHus MOHATHIH «OCHOBAHUS», «IEI0UN,
PacTBOPUMOCT BUTEITH LIEJIOYCH: THAPOKCHIBI HATPHS, KAJTUS 1 «KaYECTBECHHAS PEAKIUI», <WHIUKATOP.
b OCHOBAHMIL B kanbuus. [Tonstre 06 nHIMKATOpax U Knaccuduxanus ocHOBaHUI 110 pacCTBOPUMOCTH B BOJIE.
BOJIE KayeCcTBEHHBIX peaKIUsX. [leMoHCcTpaumum. OmnpezeneHue NPUHAISKHOCTH HEOPTaHUYECKHUX Be-
KucnorHo-nieno4ynpie HHAUKATOPBI U U3MEHEHHE UX LIECTB K KJIACCY OCHOBaHUH 10 opmyIie
OKpAacCKH B LIEJIOYHOH cpese Cocrasnenue GopMys 1 Ha3BaHUH OCHOBaHHH.
Vcnonb3oBaHue TabIUIBbl pACTBOPUMOCTH JUIS
OTpeieNIeH s pACTBOPUMOCTH OCHOBAHHIA.
VYcTaHOBNIEHIE TEHETUIECKOW CBA3H MEXITY OKCHJIOM H
OCHOBAHHEM U HA000POT
25 (6) Kucnotsr, nx Kucnotsl, ux cocraB n Ha3Banusa. Knaccuduxarys OrnpeneneHus MOHITUNH «KUCIOTB», «KUCIOPOA-
COCTaB U kucioT. llpencraBureny KHCIOT: cepHasi, COJISHAS, coJiepKaIle KUCIOThD?, «OECKUCIOPOTHBIC KUCIOTHI»,
Ha3BaHMUI. a30THasl. Knaccuduxaiys KucIioT mo OCHOBHOCTH M COJICPIKAHUIO
Knaccudukar | - AeMOHCTpauum. OO6pa3sipl KHCIIOT. KHCJIOpO/Ia.
HSL KHCIIOT. OnpezeneHne MPUHAAIC)KHOCTH HEOPTaHUYECKHUX BeE-
Ipencrasuren LIECTB K KJIACCY KUCIOT 1o Gopmyiie. OnpeaencHue
M KHCIIOT CTEMEHH OKUCIICHHS JIEMEHTOB B KUCIIOTAX.
Ornucanne CBOMCTB OTAEIBHBIX MPEACTABUTEICH KHCIIOT.
Cocrapnenue GpopMyn 1 Ha3BaHUN KUCIIOT.
VYcTaHOBIEHIE TEHETUYIECKON CBA3H MEXIY OKCHJIOM H
THIPOKCHUIOM U Ha00O0pOT.
IpoBenenne HabmoneHWt (B TOM YHCIE OMOCPEIOBAH-
HBIX) CBOWCTB BEIIECTB U MPOUCXOJIAIIUX C HUMH SBICHHUI
¢ coOmoieHHeM MpaBWJI  TEXHUKH  OE30IaCHOCTH,
opopMIIeHHE OT4YeTa C ONHMCAHHEM OSKCIIEPUMEHTa, €ro
pe3yJIbTAaTOB U BBIBOJIOB.
26 (7) Kucnorsr, Ionstrne o mkame kucaotHocTH (mikame pH). OrnpeneneHus MOHITHNA «KUCIOTHAS CPeIa», «IeIodHast
[TOHATHE O M3MeHeHne OKpacku UHUKATOPOB. cpena», «HeWTpalbHas cpena», «ukana pH».
HIKajIe AemoHcrpauuun.. KucnotHo-1ienounsle MHAUKATOpHI | Mcnosiabp3oBaHue TaONIMIBI PACTBOPUMOCTH JIJISt
KHUCTIOTHOCTH W W3MEHEHHE UX OKpacKd B HEHTpambHOH H OTpe/IeNICH s PACTBOPUMOCTH KHUCIIOT.

KHCJIOTHOH cpelaX. YHUBEpCalbHbI HMHAMKATOp M

IlpoBenenne HaOmOmeHUH (B TOM 4YHCIIE OMOCPEIOBaH-




M3MEHEHHUE ero OKpacky B pa3inuyHbIX cpenax. [llkama

pH
Na6opatopHbie onbitbl.  11. Onpenenenne pH
pacTBOpPOB  KHCJOTBI, MIENOYHM W  BOAbl.  12.

Onpenenenue pH IMMOHHOTO U sI0JIOYHOTO COKOB Ha
cpese III0JI0B

HBIX) CBOWCTB BEIECTB M IPOUCXOISIINX C HUMH SIBICHUI
¢ coONIOJIeHMEM TpPaBUJI TEXHUKA  OE30MacCHOCTH,;
odopmIleHHEe OTYETa C OMUCAHHEM OJKCIIEPUMEHTa, E€ro
PE3YNIBTATOB U BHIBOJIOB.
HccnenoBanue cpenbl pacTBOpa ¢ MOMOIIBIO HH/IU-
KaTOpPOB.
DKCHEePUMEHTATbHOE PA3IMYCHUE KHCIOTHI M LISTIOYH C
MOMOUIBIO HHANKATOPOB

27 (8)

Comu KakK
MIPOU3BOIHbIC
KHUCJIOT H
OCHOBaHUH

Conu KaKk MPOU3BOAHBIC KUCIOT M OCHOBaHUMA. X
COCTaB U Ha3BaHUA. PacTBOpUMOCTD coJieli B BOJE..
Aemoncrpauun. O6pasis coneill. JlabopatopHblie
onbitbl. 13. O3HaKOMIIEHHE C KOJUIEKIMEH comeit

Omnpenenenue NOHATUS «coin». OnpezaeneHue
MIPUHA/JIEKHOCTH HEOPraHWYECKUX BEIIECTB K KJlaccy
coneii o ¢popmyne. OnpeneneHre CTeNeHn OKUCICHUS
3JIeMEHTOB B coisix. Onrcanne CBOWCTB OTIENbHBIX
npeacrasureneii coneid. CocraBieHue Gopmyn U
Ha3BaHWi coseil. Mcnonbp3oBanue TabaHIIbI
PAcTBOPUMOCTH JUIsl OIIpENIeNICHUS] PACTBOPUMOCTH
coute.

IpoBenenne HabMrOMeHUH (B TOM YHCIIE OMOCPETOBAH-
HBIX) CBOWCTB BEIIECTB U MPOUCXOSIIINX C HOIMU
SIBIICHUH, C COOJIIOICHUEM MPAaBUII TEXHUKH
Ge3omacHOCTH; 0()OpMIICHHE OTYETA C ONMCAHUEM
9KCHEPUMEHTA, €r0 Pe3ysIbTaTOB U BHIBOJIOB

28 (9)

Comu KakK
MPOM3BO/IHBIC
KHCIIOT u
OCHOBaHUH

Coun KaK MpOU3BOJIHBIE KUCIIOT M OCHOBAHUI.
IIpencraBuTeny coneii: XJIOpUI HATPHS, KApOOHAT U
(docdar kanmbiys.

Omnpenenenue MOHATUS «coian». OnpeaeneHue
MPUHAIJIOKHOCTH HEOPTAaHUYECKUX BEIIECTB K KIIaccy
coneii o popmyse. OrnpeneneHne CTeNeHn OKUCICHUS
3JIEMEHTOB B cOJIAX. OMUcaHre CBOMCTB OTACIBHBIX
npeacrasureneii coneid. CocraBieHue Gopmyn U
Ha3BaHWM cosiei. Mcrmonp30Banye TaOauIbI
PAcTBOPUMOCTH ISl ONIPEICTICHUS] PACTBOPUMOCTH
COJICH.

29
(10)

AmopdHble U
KpHCTaJIHYe-
CKHE BELIEeCTBA

AMopdHbIe U KPUCTAJUINYECKUE BELIECTBA.
MexMonexkyspHble B3aUMOIEHCTBUS. THIIBI
KPUCTAJNIMYECKUX PEIIETOK. 3aBUCHMOCTb CBOICTB
BEIECTB OT TUIOB KPUCTAIUIMYECKUX PEIICTOK.
AemoHcTpaumn. MoJieny KpUCTaTHYeCKUX
pELIETOK XJIOpUAA HAaTpHs, aliMa3a, OKCUIA
yriepoga (V). NNa6opatopHbie onbitb. 14.
O3HaKOMJIEHHE C KOJUIEKLIUEH BEIIEeCTB C Pa3HbIM
THIIOM KpUCTAJITNYECKO# permietku. V3rorosienue
MO/JIeNIeH KPUCTAIIIMYECKHX PEIIEeTOK

OmnpeneneHus MOHATUH «aMOp(HBIE BEIECTBAY», «KpHUC-
TaJJIMYECKHE BEIIECTBA», «KPUCTAJUINYECKAs pelIeTKa,
«MOHHAsl KPUCTAJUINYECKas pEeIIeTKa», «aTOMHask KpHc-
TAJUTNYECKas PEIIeTKa», «MOJICKYJISIpHAs KpUCTaJuInye-
CKasl peIIeTKa», «MeTaUINIecKast KpUCTAIIIHIecKast pe-
LIeTKa».Y CTaHOBJICHUE IPUYUHHO-CIICCTBEHHBIX
CBSI3€H MEXIYy CTPOCHHEM aTOMa, XUMHUIECKON CBSI3BIO U
TUIIOM KPHUCTAIIMYECKON PeIIeTKN XUMUUECKHX
CcOoeTMHEHMH. XapaKTepUCTHKA aTOMHBIX,
MOJIEKYJISIPHBIX, HOHHBIX METAJIMYECKHX
KPUCTAIUTMYECKHX PEIIETOK; CPEbl pacTBOpa C
MOMOILBIO 1Kansl pH.
[IpuBeneHue npuMepoB BELIECTB C pa3HBIMH THUIIAMHU
KPUCTAITMYECKON PEILETKH.
IpoBenenne HabmoneHU (B TOM YHCIE OMOCPEIOBAH-
HBIX) CBOWCTB BEIIECTB U MPOUCXOISIINX C HUMH SBICHUI
C COONIONCHHEM TpaBHI TEXHUKH 0€30MacHOCTH;
odopmiieHHEe OTYETa C ONMMCAHMEM OKCIIEPUMEHTa, €ro
PE3yNIbTaTOB U BHIBOJOB.
CocraBneHre Ha OCHOBE TEKCTa TaOIHUIIbI, B TOM YHUCIIE C
npuMenenueM cpeacts MKT




30 Uwncteie YucTsle BemiecTBa U cMecH. [IpumMepsl KUIKUX, OrmpeneneHus MOHITHA «CMECH», <«MaccoBasl JIOJII pac-

(11) BEIIeCTBa U TBEPJIBIX U ra3000pa3Hbix cmecel. CBoMCTBa TBOPEHHOTO BEILIECTBa», «OOBEMHAs JOJIS BEIIeCTBA B
cMmecH. Macco- YUCTBHIX BelecTB U cmeceil. Ux coctaB. MaccoBasi u | cmecn».

Basg U 00beMHast JOJM KOMIIOHEHTa cMecH. Pacyersl, IpoBenenve HabmOmeHNUH (B TOM YHCIE OMOCPEIOBaH-
00BeMHas CBSI3aHHBIE C UCIIOJIB30BAHUEM TTOHSITHS OIS, HBIX) CBOWCTB BEIECTB M MPOUCXOSIINX C HUMH SBICHUI
JIOJTH KOMITO- Na6opatopHbie onbiTbl. 15. O3HaKOMIICHUE C ¢ coOmoieHMeM MpaBWJI  TEXHUKA  OE30IMaCHOCTH,
HEHTOB B 00pa3oM ropHoi mopost opopMIIeHHE OT4YeTa C ONHMCAHHEM OJKCIIEPUMEHTa, €ro
cMecH pe3yIbTaTOB U BBIBOJIOB.
Pemenne 3amay ¢ WCMONB30BaHUEM MOHITHU «MaccOBas
JIOJII  JJIEMEHTAa B BEHISCTBE», «MaccoBas  JIOJs
pacTBOpEHHOTO BEI[ECTBAY, «©0OBbEeMHas JIOJIS
ra3000pa3HOro BEHIECTBA»
31 Pacuersi,cBsizan- Pacuersl, cBsi3aHHBIE C HCTIOJIB30BAHNEM TOHSATHUS Pemenne 3amay ¢ WCMoONB30BaHHMEM MOHITHN <«MaccoBas
(12) HBIE C TOHSATHEM OIS JIOJIS DJIEMEHTA B BEIIECTBE», <MAcCcOBast 10JII pacTBOPEH-
CIMOIIST». Brimonaenue 3ananuii mo teme «CoennHEHMs HOTO BEIECTBa», «00BEMHAs JI0JIs ra3000pa3HOro Belle-
O6o0OmieHne XUMHYECKHUX DJIEMEHTOB CTBa».
CUCTEMAaTHU3aLUsA [pencraBnenne nabOpMayy 1o Teme «CoeTuHEHNS
3HaHUM 1O TeMe XUMHYECKHUX DIIEMEHTOB» B BUE TAOJIUIL, CXEM,
«CoenuneHus OIOPHOI'0 KOHCIICKTA, B TOM YHUCJIC C IPUMCHCHUCM
XUMHUYECKUX CpencTB UKT
9JIEMEHTOB»
32 KonrponbHas pa- KP no teme «CoequHEHUs] XUMUIECKHX JIEMEHTOB KP3al
(13) 6ora Ne2 3a 1 nonyr
MOJIYyroiue
33 Amnamz KP Ne2 .
(14)
Tema 4. U3MeHeHus1, mpoucxosimue ¢ Bemecrsamu (12 1)

34 (1) dusnveckue IlonsaTue sBIEHNH KaK U3MEHEHUH, poucxonamux | OnpeneneHus: NOHATHH «IUCTHIUISLNS, WIH IEPErOHKa»,
SIBJICHUS. C BEIIECTBOM. SIBJICHUs, CBSI3aHHBIC C U3MEHEHUEM CKPUCTAJUIM3ALMS», <BbIMIAPUBAHUE», «pUIBTPOBAHUE,
Paznenenne KPUCTAJUTMYECKOTO CTPOCHHUS BEIIECTBA MIPHU «BO3TOHKA, WM CyOIMMAalus», «OTCTauBaHHUE», CIEHTPH-
cMmeceit IIOCTOSIHHOM €I0 COCTaBe, — (PU3MYECKUE ABNEHUA. | (HYrUpOBAHHE».

Pu3n4eCcKHe ABIEHUSA B XMMHUHU. JUCTUILIALINAS, YcraHoBNIeHHE IPUYUHHO-CIIEICTBEHHBIX CBS3EH MEX Iy
KPHUCTAJUIM3aLKs, BEIIApDUBAHUE U BO3TOHKA (U3NUECKUMH CBOWCTBAMH BEILIECTB U CIIOCOOOM pas-
BEIIECTB, (PUIBTPOBAHUE U LICHTPU(PYTUPOBAHHE. TIeJICHUsI CMecei

Demoncrpauun. [Tpumepsl GU3NUECKUX SBICHHIA:

IU1aBJieHue napadruHa; BO3roHKa H0/1a HITH

OEH30IHOM KHUCIIOTBHI, pACTBOPEHHE OKpAIlIEHHbIX

coseid; nu¢pQy3ust JyMUCTHIX BEIIECTB € TOpsIIei

JIAMIIOYKU HAKAJIMBAHUS

35(2) XuMudeckue SlBnenwsi, CBS3aHHBIC C U3BMEHEHUEM COCTaBa OnpeneneHuss MOHATUN <«XUMHUYECKasl pEaKkUMs», «peax-
SIBJICHUSL. BelIecTBa, — XUMHYecKue peakuuu. [IpuzHaku u UM TOPEHUS», OK30TEPMUUYECKHE PeaKIHHU», @HIO0Tep-
YcnoBus YCIIOBHSI IPOTEKAHMSI XUMUYECKUX PEaKIIUH. MHUYECKHE PEaKIUn».

TIPU3HAKU Brlenenue TemoTsl U cBeTa — peakuuu ropenus. | HaGmionenue u onmucanue NpU3HAKOB U YCIIOBUH TEYEHUS
MIPOTEKAHUS ITonsarue 00 3K30- ¥ FHIOTEPMUUYECKUX PEAKLIUSX. XMMHUYECKUX PEaKLMH, BBIBOJbl Ha OCHOBAHMU aHAIM3a
XUMHUYECKHUX AemoHcrpauuu. [IpumMepsl XUMUYECKUX SBICHHIA: HaOJIr0IeHNI 32 3KCIIEPUMEHTOM

peaxiuii ropenue Marausi, pocdopa; B3aumoaencTpre




COJISIHOM KHMCIIOTBI C MPaMOPOM HJIH MEJIOM

36 (3) 3akoH 3aKOH COXPaHEHMs MacChl BEIIECTB. XUMHUYECKHE OmnpeneneHue TOHATHS «<XUMHUUECKOE yPaBHEHUE.
COXPaHEeHUS ypaBHEHHMS. 3HaUEHHE HHAEKCOB 1 KOG QHUIIEHTOB. OOBsICHEHNE 3aKOHA COXPAHEHNSI MAaCCHI BEIIECTB C TOU-
MacChI Be- Cocrapyenne ypaBHEHMH XUMUYECKHX PEAKIIAN KU 3pPEHHS] aTOMHO-MOJICKYJISIPHOTO YUCHHSL.
IIECTB. CocraBieHre ypaBHEHIH XUMHUYECKUX peakui Ha
XUMuIecKue OCHOBE 3aKOHA COXPAHEHHS MacChl BEIIECTB.
ypaBHEHHS Knaccupukanus XUMIYECKUX PEeaKIUi 10 TEIUIOBOMY
b dexTy
37 (4) | Pacuernt mo xwu- Pacuers! o xumuueckuM ypaBHeHUsM. Peienue BrimosHeHEE pacyeToB 0 XMMHYECKUM YPaBHEHUSM Ha
MHYECKUM ypaB- 3a7a4 Ha HaX0XKJCHUE KOJIMIECTBA, MACChI MIIH Hax0XJCHUE KOJMYECTBA, MacChl WM 00beMa IPOIyKTa
HEHUSIM o0beMa NPOyKTa peakiiy 10 KOJIMYECTBY, Macce peaKuuu 1o KOJIMYECTBY, Macce WiIM 00beMy UCXOIHOTO
W11 00beMy UCXOJIHOTO BellecTBa. Pacyerst ¢ BEIIECTBA; C MCIIOJIB30BAHUEM ITOHATHS <I0JIS1», KOT/1a
HCIOJIb30BaHUEM TOHATHS «IOJIS», KOTJ]a HCXOIHOE HCXOJTHOE BEILIECTBO JIaHO B BUJIE PacTBOpA C 33JaHHOMN
BELIECTBO JaHO B BUJIE PaCTBOpPA C 3aJaHHON MaccoBOH J10JIeil pacTBOPEHHOTO BELIECTBA WIIH
MacCOBO 7101l paCTBOPEHHOTO BELIECTBA UIIH COJIEPXKUT OIPEENICHHYIO JIOJII0 IpUMecen
COJEPKHUT ONPENENCHHYIO IO IpuMecel
38 (5) | Pacuersr mo xwu- Pacuers! 10 XuMUYECKHM ypaBHEHUsIM. PereHue BerInonHeHne pacueToB N0 XUMUYECKUM YPAaBHEHUSIM Ha
MHYECKUM ypaB- 3a7a4 Ha HaX0XKJCHUE KOJIMYECTBA, MACCHI HIIH Hax0XJCHUE KOJMYECTBA, MAacChl WM 00beMa IPOIyKTa
HEHUSIM 00beMa IPOAYKTa PEaKuny MO KOINYECTBY, Macce PEaKILHK 10 KOJIMYECTBY, Macce WM 00beMY HCXOAHOTO
i 00beMy HCXOIHOTO BelecTBa. PacdeTsl ¢ BEILIECTBA; C HCIOJIb30BAaHUEM MOHATHS <«IOJISI», KOT/AA
UCIIOTIb30BAHUEM TTOHATHS <IOJIS», KOTAAa HCXOIHOE HCXOIHOE BELIECTBO JaHO B BUIE PACTBOpA C 3aJaHHOI
BEIIECTBO JAaHO B BHUJIE PACTBOPA C 3aJaHHOMN MacCOBOH J0JIeH PACTBOPEHHOTO BEIIECTBA MU
MacCOBOH JI0JIel PaCTBOPEHHOTO BEIIECTBA MIIN COJIEP)KUT OTIPEAETICHHYIO OO0 pUMecei
COJEPKHUT ONPENENICHHYIO IO IpuMecel
39 (6) | Peakuun pasno- | Peakumu pasnoxernus. IlpexcraBnerne o ckopoctd |  OmpeneneHus HOHATHIA «PEakiny COSTUHEHUS», «KaTa-
xkeHus. [lonsarue | xumuueckux peakuuii. Karamsaropsl. @epMeHTHI. JIU3aTOPBI», «PEPMEHTHI».
0 ckopoctu xu- | Aemoncrpaymm. [lonyuenue rumpoxcuga meau (l1); Knaccudukanys XuMHUUECKUX pPEeaKIii 0 YHCILY U CO-
MUYECKOH peak- | pa3jioKeHHe MepMaHraHara Kajlus, pa3JIoKeHHe | CTaBy MCXOJHBIX BELIECTB U MPOJYKTOB PEaKLIUH.
UM U KaTalu3a- | MepoKCHIa BOJIOpPOJa C IOMOIIBI0 Juokcuaa |  HabmroneHue u onucaHue NpU3HAKOB U YCIOBHMA
TOopax Maprasua 1 Katajasbl KapToQess Ui MOPKOBU TEYEHUS] XUMUYECKUX PEaKLUUii, BBIBOJbI HA OCHOBAaHUH
aHanu3a HaOIoIeHui 3a sKciepuMeHToM. CocTaBlieHHE
Ha OCHOBE TEKCTa CXEMBI, B TOM YHCIIE C IPUMEHEHUEM
cpencts UKT
40 (7) | Peakuuu coenu- | Peakuuu COCIMHEHUS. Karanmutuueckue 31 OrnpeneneHus MOHITUN «PeaKIuu COSAMHEHUS», «peak-
HeHus. llenoukn | HeKaTaquTHYeCKHe  PeakiHH, oOpaTuMble ¥ | LMH PA3JIOKECHUS», «OOpAaTHUMBIE PEAKLIN», «HeoOpaTH-
HIEPEXO/I0B HeoOpaTHMBble peakiuu. JlabopatopHble onbiTbl. 16. | MbIe peakIum», «KaTATUTHYECKUE PEAKIUN,
OxuclieHre Meiu B IUIaMEHH CITUPTOBKH HIIU TOPEIIKU «HEKATATUTHYECKHE PEaKIHI».
Knaccudukanus XuMUUECKUX peakiii o YUCILy U CO-
CTaBY MCXOJHBIX BELIECTB U MPOJIYKTOB PEaKLIUH;
HaIpaBJICHHUIO MPOTEKAHUS PEaKHH; y4acTUIO
Karanu3aTopa. HaGnoneHne u onucanne npu3HaKkoB 1
YCIIOBHI TEUEHUSI XUMHYECKUX PEaKIUi, BBIBOJIbI HA
OCHOBAHMH aHAJIHM3a HAOJIIOACHNH 33 SKCIIEPHMEHTOM
41 (8) Peakiuu Peakiun 3amemenust. Psii akTUBHOCTH METaIlIOB, OrmpeneneHys MOHATUN «PEaKIUH 3aMEIEHUS», s
3aMELICHUS. €ro UCIIOIb30BaHUE AJISI TPOTHOZUPOBAHNS AKTHUBHOCTH METAJUIOBY.
Psin axtuB- BO3MO>XHOCTH MPOTEKAHUS PEAKIINHA MEXTY Knaccudukaiys XMMUYECKAX pEakIMid M0 YUCIy U COCTa-
HOCTH MeTaJUIaMH U KUCIIOTaMH,PEaKIUii BHITECHEHUS BY HCXOIHBIX BEIIECTB U MPOAYKTOB  PEaKIUH.
METaJUIOB OJIHMX METAJUIOB U3 PAaCTBOPOB UX COJIEH APYrUMHU Vcnonb3oBaHKue 3JEKTPOXMMUYECKOTO Psijia HaNpsDKEHUH

MeTaiaMu. [lemoHcrpauun. B3anMonelicteue pas-
0aBJICHHBIX KUCJIOT C MeTa/uiaMu. JlabopaTopHble
onbiTbl. 17.3amenienre Meu B pacTBOpE XJIOpUIa

(aKTI/IBHOCTI/I) MCETAJUIOB Uit ONPEACIICHUSI BO3MOXXHOCTH
MPpOTCKaHUs peaKL[PIfI MCXAYy METaJllaMu U BOAHBIMHU pac-
TBOpAaMH KHUCJIOT U COJICH.




meau (II) xeme3oM

HaOnroieHre 1 onrcaHie NpU3HAKOB U YCIIOBHM
TEUEHNS] XUMUYECKHUX PEaKIUi, BEIBOIBI HA OCHOBAHUH
aHaIM3a HAOIIOJCHUH 32 SKCIIEPHUMEHTOM

42 (9) | Peakuun Peaxkunn oOmena. Peakuny HeliTpanuzanun. Y cIoBHs OmnpezesneHus OHITUH «peakiuu 00MEHa», peaKInu
obMeHa. IPOTEKaHUs peaknnii oOMeHa B pacTBOpax IO KOHIIA. HEeWTpaTn3aum.
IIpaBuio AemoHcrpaumun. PactBopenne ruapokcuaa meau (II) B Knaccuduxaiys XMMUUECKUX PEAKIHii 10 YHCITY U CO-
Beproiue KHCJIOTaX, B3auMoOJeucTBHe okcuaa wmeau (II) ¢ CTaBy UCXOJHBIX BEIIECTB U NMPOIYKTOB PEAKIIHH.
CEpHOI KUCIIOTO NMPU HAarpeBaHUU Hcnonb3oBanue TaOIUIBI PACTBOPUMOCTH LIS
OMpeeIeHHs BO3MOXHOCTH MPOTEKAHUS PEAKIMi
obmeHa. HabnroieHne 1 onucanue Npu3HakoB U
YCIIOBUIA TEUCHHSI XHMUYESCKUX PEaKLUid, BHIBOABI HA
OCHOBAHMH aHaJIM3a HaOJIOICHUH 33 SKCIIEPUMEHTOM
43 Tunsl  xumude- THIBI XUMUYECKHUX PEeaKIMil Ha TpUMePe CBOMCTB OmnpeneneHue TOHIATUS «THIPOIII3»
(10) CKUX  peaknui BOJIbl. Peaxuus pasinoKeHuss — 3JIeKTPOJIN3 BObL.
Ha npumepe | Peaknum coennHeHHs — B3aMMOZIEHCTBHE BOMIBI C
CBOWCTB  BOJBI. OKCHJIaMH METaJUIOB ¥ HEMETAJIOB. Y CIIOBHE B3au-
IousTue 0 | MOZEHCTBUS OKCHAOB METAIOB U HEMETAILIOB C
TUIPONU3E Bozoi. [Tonsitie «ruapokcuas». Peakunn
3aMeICHUs] — B3aUMO/ICHCTBIE BOJIBI C METAJIIAMHU.
Peakiiun 0OMeHa — ruIposn3 BElIeCTB
44 O6obuienne u | Beimonnenune 3amanuii no  Teme  «l3MeHeHus, Hcnonb3oBaHue 3HAKOBOTO MoIenupoBanus. [lonyueHne
(11) CUCTEMATH3ALMA | IPOUCXOMAIINE C BEMIECTBAMU XMUMHUYECKOH HHPOPMAIH U3 Pa3IMYHBIX HICTOYHUKOB.
3HAHHUH MO TeMme [pencrasneHue nHPOPMAIKH 0 TeMe «M3MeHeHus,
«/3meHenus, MIPOUCXOSIINE C BEIECTBAMHU» B BUAE TAOJHII, CXEM,
MPOUCXOSIINE OTIOPHOTO KOHCIIEKTA, B TOM YHCIIE C IPUMEHEHUEM
C BEIIECTBAMU» cpencts UKT
45 Kontpomsrast | g TeMe «M3MeHeHns, npomcxoasiume KP N23
(12) pabota Ne3
C BewecrBaMm»
Tema 5. IlpakTukym 1. [Ipocreiimire onepanuu ¢ BeriectBoMm (3 9)

46 (1) ITP1I0paBuna | [paBuna TexHuku Oe30macHOCTH Tpu pabore B | Pabora ¢ maGopaTopHbiM 00opynoBanueM u HarpeBatens- | [P N21
TEXHHUKU xumudeckoM kabunere. IlpmeMsl oOpameHus ¢ | HBIMH NPHOOpaMH B COOTBETCTBHH C NPaBHJIAMHU TEXHUKH
0e30MacHOCTH | J1abOpaTOpHBIM OOOPYIOBAaHMEM M HAarpeBaTENLHBIMU | OE30MacHOCTH.
pu paboTe B npubdopaMu BelnonHeHre npocTelux NprueMoB odpaiieHus ¢ Jiabo-
XHUMHYECKOM pPaTopHEIM 000pYIOBaHHEM: C JIAOOPATOPHBIM IUTATHBOM,
KaOHMHeTe. €O CIIMPTOBKOM

47 (2) | IIPNe2llpusnaku | IIpu3HAKY XMMHYECKUX PEAKIMI PaGora ¢ naGoparopHbiM 06opyaoBanuem u HarpeBatenb- | [ 1P N22

XUMAYECKAX HBIMH MPHOOPaMH B COOTBETCTBUU C MPABHIAMHU TECXHUKU
peakiumit Oe3omacHOCTH.BEIMOSIHEHHE ~ MPOCTEHIIMX  MPHEMOB
oOpameHuss ¢ J1a0oOpaTOpHbIM  OOOPYHOBAaHMEM: C

11a00PaTOPHBIM IITATHBOM, CO CIIUPTOBKOM.
HabnroieHre 3a cBOMCTBAME BEIIECTB U SIBICHHUSAMH,
HPOKMCXOJUINIMMHE ¢ BerecTBaMu. Onucanue
XUMHYECKOTO IKCIIEPUMEHTA C TIOMOIIBIO0 €CTECTBEHHOTO
(pycckoro MiTH pOIHOTO) SI3BIKA U SI3BIKA XU~
mur.CocTaBlieHrE BBIBOJIOB I10 PE3YIbTATAM




MIPOBEJEHHOTO KCIIEPUMEHTA

48 (3) ITPNe3lIpuror | IlpurotoBieHne pacTtBopa caxapa U onpexeieHne | PaGora c 1aGopatopHbiM 060pyIOBaHHEM H MP N93
OBJICHHE MAacCOBOH JIOJH €T0 B PACTBOPE HarpeBaTeNIbHBIMU IPUOOPAMH B COOTBETCTBUH C
pactBopa IpaBUJIaMH TEXHUKH Oe3omacHoCTH. Brimonnenue
caxapa u MPOCTEHIINX PUEMOB OOpAIICHUSI C JIAOOPATOPHBIM
oIpesneneHne 000pyIOBaHHEM: ¢ MEPHBIM IIMJIMHAPOM, C Be-
MaccoBOH camu.Habmronenue 3a cBOMCTBaMU BEILECTB U
JIOJIN €70 B SIBTICHMSIMH, IPOUCXOISIIIMMHE € BerecTBamMu. Onucanue
pactBope 9KCIIEPUMEHTA C IOMOIIBI0 ECTECTBEHHOTO (PYCCKOTo

WITH POJIHOTO) SI3bIKa U si3bIKa XuMun. CocTaBlicHHEe
BBIBOZIOB 10 pe3yJIbTaTaM IIPOBEAECHHOI0 SKCIIEPUMEHTA.
[IpuroroBneHue pacTBOPOB ¢ ONPEAETICHHOW MacCOBOM
JI0JIel pacTBOPEHHOTO BelecTsa. Ilpurorosnenue
pacTBopa 1 pacyeT MacCOBOH JI0JIM PACTBOPEHHOTO B
HEM BelIecTBa

Tema 6. PactBopeHune. PactBopbl. CBOACTBa pacTBOPOB 3/1eKTPO/ANTOB (18 1)

49 (1) ONeKTPOIUTHY ITonsaTue 00 >EKTPOTUTHUECKOM JUCCOLUALINH. OmnpeneneHus MOHIATUH «BIEKTPOIUTHYECKas TUCCOLH-
eckas DNEeKTPOIUTHI U HEAJIEKTPOIUTHI. MeXaHu3M AL, QJIEKTPOJIMTHDY, HEIIEKTPOIIUTHIY.
JUCCOLUAIHS JUCCOLMAIH SIIEKTPOJIUTOB C PA3IUYHBIM BeInonHeHre TOMETOK, BBIITUCOK U IIUTUPOBAHUS TEKCTA

xapakTepoM CBs3u. CTeneHb 3JeKTPOIUTHYECKOM
nqucconnanyy. CUIIbHBIE U ClIa0ble AJIEKTPOJIUTHI.
BAemoncrpauumn. VcnpITanne BEECTB U UX
PacTBOPOB HA YNEKTPOIPOBOIHOCTh

50 (2) OcHoBHbIE OCHOBHBIE NTOJIOKEHUS TEOPUH ITEKTPOIUTHUECKOM OrnpeneneHys MOHITUH «CTENEHb AUCCOLHMALIUN,
HIOJIOKSHUS Jqucconyanyy. VIoHHbIe ypaBHEHUS peaKIyi. «CHJIbHBIE 3JIEKTPOJIUTEI», <CIA0bIe JIEKTPOIUTHIY,
TEOpUHu Peakuny oOMeHa, uaymue 10 KOHIA. «KaTHOHBI», <QHUOHBI», «KUCIIOTBI», <OCHOBAHHS,
SJIEKTPOIUTHY Krnaccugukaiys HOHOB 1 HX CBOMCTBA. «comm». CocTaBiIeHNE ypaBHEHUH dJIEKTPOIUTUIECKON
ecKoit JAemoHcTpaumn. 3aBUCUMOCTD JIEKTPOIIPOBOTHOCTH JIMCCOLIMAIIUY KUCJIOT, OCHOBAHUH H COJIEH.
JUCCOLMAIH YKCYCHOH KHCIJIOTBI OT KOHLIEHTpauuu. [IBikenue Wnmroctpanuust npuMepaMyu OCHOBHBIX ITOJIOKEHUH Te-

OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM I10JIe OpUH 3NEKTPOIUTHYECKON TUCCOLMALINH; TeHETHYECKON
B3aMMOCBSI3M MEX[y BeleCTBaMU ([IPOCTOE BEIIECTBO
— OKCHJl — THPOKCHJ — COJIb).
PasznuueHre KOMIIOHEHTOB JJOKa3aTenbCTBa (TE3MCOB, ap-
'YMEHTOB U (POPMBI JIOKA3aTEIbCTBA)

51(3) Kucnorst: Kucnotsl, ux knaccudukanus. Jucconmanus CocTraBieHue XapaKTepUCTUKN OOIUX XUMHYECKIX
KJ1ac- KHCJIOT ¥ MX CBOMCTBA B CBETE TEOPUU CBOMCTB KHUCJIOT C TIO3UIMHA TEOPUH IIEKTPOTUTUIECKON
cudukanus u INEKTPOTUTHIECKON TUCCOLIHALIHH. JIICCOLMALHH.

CBOWCTBa B BsaumoneiicTBre KMCIOT C METaIaMH.
CBETE T DNEKTPOXMMHUUYECKUHN P HAPSHKSCHUN METAJIJIOB.

52 (4) KucnoTsr: . B3aumoielicTBHE KUCIIOT C OKCHIAMH METAJLIOB.

KJac- B3anmopeiicTBIE KHCIOT C OCHOBAHUSAMH — CocTaBieHNe MOJNEKYISPHBIX, OJTHBIX U COKPALIEHHBIX
cuduKanus u peakuus HeiiTpanu3anun. B3anmoaeiicTBue Kuciaor HMOHHBIX YpPaBHEHUH peakluil C y4acTHeM KHUCIOT..
CBOICTBa B ¢ consimu. Mcrionb30BaHme TaOIuUIBI pac-
cBeTe T3] TBOPUMOCTH I XapaKTEPUCTUKN XUMHUYECKHX

CBOWCTB KHCJIOT

53 (5) Kucnotsr: . Na6opatopHbie onbitbl. 19. [Toyuenue HaGnroieHre u onrcaHue peakiuii ¢ y4acTHEM KHUCIIOT C
KJac- HEepacTBOPUMOTO I'MAPOKCHIA U B3aUMOEICTBIE MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO I POIHOTO)




cuduKanus u
CBOWCTBa B

ero ¢ kucioramu. 20. B3aumoneicTBie KUCIOT ¢
ocHOBaHUsAMH. 21.B3aumMoelcTBIE KUCIOT ¢

SA3BIKA U A3bIKa XUMHUH.
HpOBeI[eHI/Ie OIIBITOB, MOATBECPKAAOIINX XUMHICCKUEC

cBeTe T3] OKCH/IaMH MeTaIUIOB. 22. B3auMoeicTBre KUCIIOT ¢ CBOHCTBA KHCJIOT, ¢ COOMIOEHNEM NIPABIII TEXHUKH
Metaiuiamu. 23. B3auMoIeficTBIE KUCIIOT C COJSIME 0e30MmacHOCTH
54 (6) OcHoBaHus: OcHoBanus, ux Kiaccupukauus. Juccoumanus | OupeeneHue NOHATHA «OCHOBaHUs». COCTaBICHHE
KIaccuUKaly | OCHOBAaHMH M HMX CBOMCTBA B CBETE TEOPHU | XapaKTEPUCTUKH OOIIMX XMMHYECKHX CBOHCTB
sI 1 CBOMCTBA B | DIIEKTPOJIUTHUECKOM TUCCOLIUAINH. OCHOBaHHUH (I1es109€eil 1 HEPACTBOPUMBIX OCHOBAHHMH) C
ceete TO/] MO3ULIUI TEOPUH HIIEKTPOIUTHYECKOH JUCCOLUAIIHH.
CocraBieHue JOKJIaia 10 TeMe, ONpeeIeHHOM
yauTeneMm
55 (7) OcHOBaHUs: B3aumoeiicTBHe OCHOBAHHIA C COISIMU. .
KI1accu(pHUKaLu Hcnonp3oBanue TabIUIBI paCTBOPUMOCTH JUIS CocTaBieHHE MOJNEKYISIPHBIX, OJTHBIX U COKPALIEHHBIX
sl 1 CBOMCTBA B XapaKTePUCTHKH XUMHUYECKHX CBOWCTB OCHOBAaHHH. HMOHHBIX YPaBHEHUH peaknni ¢ y9acTHeM OCHOBAHUH.
ceere TO/] BzaumoneiicTBue menodeit ¢ okcugaMu HeMe- HaGnroenre u onrcaHue peakiuii OCHOBaHHH C TO-
TaJLIOB. MOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJHOTO) SI3bIKa
U sI3bIKa XUMHH.
56 (8) OCHOBaHHUS: HabnroeHre u onucanue peakiuii OCHOBAHUIA C T10-
kinaccudukany | JlabopatopHble  onbitel. 24,  BsammojeiicTBHe | MOLIBIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOTO) S3bIKA
s U cBO¥cTBa B | mienodyeid ¢ kucioramu. 25. BsaummopeiicTBue U sI3bIKa XUMUU.
ceete TO/] mienoyen c OKCHJIaMH HEMETaIJIOB. 26. | IlpoBeeHUE OMBITOB, MOATBEPXKAAIOIINX XHUMHUYCCKHE
B3aumopeiicTBue mienoueii ¢ comasiMu. 27.Ilony4deHne | CBOWCTBA OCHOBAHHU, ¢ COONIONCHUEM MPaBUI TEXHUKU
Y CBOMCTBA HEPACTBOPUMBIX OCHOBaHHHI 0e30MacHOCTH.
57 (9) | Oxcuupr: O6Go0wenune ceenennit 06 OKCUIax, UX OnpejieieHus MOHATHH «HECONe00pasyIoNIue OKCHIBI»,
Ki1accuuKanus K1accH(HUKaLUK ¥ CBOHCTBaX. JlabopaTopHble «c0J1e00pa3yIoIne OKCUABD», “OCHOBHBIE OKCHUABD,
U CcBOiicTBa onbiTbl. 28. B3anmopeiicTBIe OCHOBHBIX OKCHIOB C «KHCJIOTHBIE OKCHJIBI».
KucinoTamu. 29.B3anMonelcTBre OCHOBHBIX CocraBineHHE XapaKTEePUCTHKN OOIIMX XUMHIECKUX
OKCHJIOB C BOJIOIA. CBOICTB Ccolleo0pa3yronux OKcuIoB (KUCIOTHBIX U OC-
HOBHBIX) C MMO3UIIUH TEOPUH HIEKTPOIUTUYCCKON JIHCCO-
LUALH.
CocTaBieHue MOJIEKYJISIPHBIX, IMOJHBIX M COKpAIIEHHBIX
HMOHHBIX YpaBHEHMH peakIuii ¢ Y4acTHEeM OKCHIIOB.
Habnronenue n onucanue peakuuii OKCHIOB C TIOMOIIBIO
€CTeCTBEHHOTO (PYCCKOTO HJIM POJIHOTO) S3BIKA W SI3BIKA
xumud.  [IpoBeseHHe  ONBITOB,  MOATBEPKAAIOIINX
XMMHYECKHE CBOWCTBAa OKCHOB, C COOTIOJCHUEM MPABHII
TEXHHUKH O€30IacHOCTH.
58 OKCHJIBL: O00011eHHE CBEICHUI 00 OKCHIAX, UX .
(10) KJaccupUKamnus KJIaccU(HUKAIMU U CBOWCTBaX. JlabopaTopHbie CocTaBleHHE MOJICKYJISIPHBIX, MOJHBIX M COKpAIICHHBIX
U CBOWCTBa onbitbl.. 30. B3aumoeiicTBIe KHCIOTHBIX OKCHIOB HWOHHBIX YpaBHEHHH peakIuii ¢ Y4acTHEM OKCHIIOB.

¢ menoyamu. 31.B3anmonelicTBHe KUCIOTHBIX
OKCHJIOB C BOAOI

Habnronenue n onucanue peakuuii OKCHI0B C TIOMOIIBIO
€CTECTBEHHOTrO (PYCCKOrO WIIH POJHOTO) SI3bIKA M SI3bIKA
xumuHd.  IlpoBeneHne  ONBITOB,  MOATBEPMKAAIOIIMX
XMMHYECKHE CBOMCTBA OKCHUJIIOB, C COOJIOJIEHHMEM MpPaBUII
TEXHUKH 0€30I1aCHOCTH.
CocraBieHure 0KIa/1a o TeMe, ONpeaeIeHHON
CaMOCTOSITEIEHO




59 Comn: Conm, ux Aucconyanysi U CBOWCTBAa B cBeTe Teopuu | OmpeneneHus MOHATUN «CPETHHUE COJH», <KHCIBIE CONM»,
(11) Kinaccudu- 3JIEKTPOJINTHUECKON JUCCOIMALMU. B3auMoaeicTBUE | «OCHOBHBIC COJIH.
Kalus u COJiel € MeTaljaMH, OCOOCHHOCTH 3THX pEaKIHii. CocTaBeHHE XapaKTEPUCTUKN OOIIUX XUMHUYECKHX
CBOICTBa B BzaumoneiictBue coneit ¢ comsimu. lMcmonb3oBaHne CBOMCTB COJIEH C TO3UIINN TEOPHUH INEKTPOINTHIECKOM
ceere TO/] TaONMHIIBI  PACTBOPUMOCTH  JJIsl  XapaKTEPUCTHKH JIMCCOLIMAIINH.
XUMHYECKHX CBOMCTB COJICH. CocTaBieHue MOJICKYJSIPHBIX, IMOJHBIX M COKpAIIEHHBIX
HMOHHBIX YPaBHEHUH peakMi ¢ y4acTHEM COJIEH.
60 Comu: Na6opatopHbie onbiTbl. 32. B3aumoeiicTBre coneit HabGnronenue u onvcanue peakuuii cojei ¢ momMoIbto
(12) Kiaccugpu- ¢ xkucnoramu. 33.B3anMoelicTBUe Coel ¢ €CTECTBEHHOT0 (PYCCKOTO MITH POJHOTO) SI3bIKA U SI3bIKA
Kalus 1 menoyamu. 34.B3auMoneiicTBIE CONEN C COISMHU. XUMUH.
CBOICTBA B 35. B3auMoielicTBUe pacTBOPOB COJIE ¢ MeTalIaMu [IpoBeneHue ONBITOB, MOATBEPXKJAOIINX XUMHUYECKHE
csere TOJ] CBOICTBA COJIEH, ¢ COONIOEHIEM NIPABUII TEXHUKH
0e30MacHOCTH.
CocraBieHnre JoKiIajga Mo TeMe, ONpeAeNeHHONH caMOoCTo-
SITEJILHO
ol I'enetnueckast | ['enetmyeckue psabpl  Mertamia W HeMmeramwia. | OmpeneneHue TTOHSATHS «reHETUYECKHUI pan».
(13) CBSI3b MEXKY T'enetnueckas CBSI3b MEXY knaccamu | VIUTrocTpUpoBaTh: a) IpUMEpPaMy OCHOBHBIC ITOJIOXKCHUS
KiraccaMu HEOPraHM4YE€CKMX BEIICCTB TEOpUHU 3HeKTpOJII/ITI/I‘IeCKOI71 JUCCOLIMAIINU, 6) TCHETUYC-
Heopra- CKYIO B3aMMOCBSI3b MEXIy BemlecTBaMH (IIPOCTOE BEIIECT-
HHYCCKHUX Be- BO — OKCHA — TUApOKCHI — conb). CocraBieHue
IIECTB MOJICKYJISIDHBIX, TIOJIHBIX W  COKPALICHHBIX HOHHBIX
YpaBHEHHH peakuuid ¢  y4aCTHEM  DIIEKTPOJIUTOB.
CocTaBieHue ypaBHEHUH peakuui, COOTBETCTBYIOIIUX
MOCIEI0BaTENbHOCTH («IEMOYKe») IPEBpAIeHHi Heop-
TFaHUYECKUX BELIECTB PaszIM4YHBIX KIAcCOB. BbInonHeHHe
MPSIMOTO WHAYKTHBHOTO JIOKa3aTEeJIbCTBA
62 O6o0uieHne 1 | O606LLEHME N cucTeMaTU3aUMs 3HAHUI Mo TeMe [Mony4yeHne XuMHUYIECKOI HHPOPMALIUU U3 PA3TUYHBIX
(14) cucremarnsan | «PactBopeHue. PactBopbl. CBOMCTBa pacTBOpoOB HCTOYHHUKOB.
WS 3HAHUH 110 3NeKTPONINTOB» [Ipencrasnenue nupopmanuu mo treme «PactTBopeHue.
TeMe PactBops1. CBOICTBa PaCTBOPOB AJIEKTPOIUTOB» B BUJIE
TaOJIIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npumenenneM cpeacts UKT
63 O6o0uieHne 1 | O6ob6LLEHME N cucTeMaTU3aUmMs 3HaHUI Mo TeMe [Mony4yeHne XuMHUYECKOI HHPOPMALIUU U3 PA3TUYHBIX
(15) cucreMarusal | «PacTBopeHue. Pacteopbl. CBOICTBa pacTBOpOB UCTOYHHUKOB.
HsI 3HAHUH 110 3MeKTPONUTOB» [Ipencrasnenue nupopmanuu o reme «PactBopenue.
TeMe PactBopbl. CBOIiCTBa pacTBOPOB 3JIEKTPOJIUTOB B BUJIE
TabJIHLL, CXEM, OTIOPHOT'O KOHCIEKTa, B TOM YHCJIE C
npumeHeHueM cpencts MKT
64 KP 4 Utorosas Konrposbhas padora Ned Urorosas KP KP N24
(16) KP UTOroBa
A
65 Knaccugukan | OKuCINTEIHHO-BOCCTAHOBUTENBHBIE PEAKIIHUU. OmnpeneneHus NOHATHH «OKHCIUTEIbHO-BOCCTAHOBU-
17) Hst Onpenenenre CTeNneHeW OKHUCIEHHS AJIS SJIEMEHTOB, TETbHBIE PEAKIIUN», COKHCIUTEINBY, <BOCCTAHOBHUTEIH,
XUMHYECKHUX 00pa3yloIInMX BEIIECTBA PAa3HBIX KIACCOB. Peakiuu OKHUCIICHHE», «BOCCTaHOBIeHUe». Knaccupukarys
peaxiui. HOHHOT'O oOMeHa u OKHUCIIUTETBHO- XMMHYECKUX PEaKIHUil [0 MPU3HAKY «H3MCHCHHE
OKHCIUTENBHO | BOCCTAHOBHUTENbHBIE  peakmuu. Okuciaurens CTeneHel OKUCIEeHNUs 1eMeHToB» . OnpeneneHue
- BOCCTAaHOBHUTEIIb, OKHCJICHHE MW BOCCTaHOBJICHHE. OKHCJIUTEIS] ¥ BOCCTAHOBUTEIIS, OKUCIICHUS 1
BoccranoBute | CocraBicHue ypaBHEHUH OKHCIIUTEIBHO- BOCCTaHOBJICHHS. VICIIOIb30BaHHE 3HAKOBOTO
JIbHBIC BOCCTaHOBHTEIBHBIX peaxumi METOJIOM MOJICJIMPOBAHHUS




peaxkiuu

3JIEKTPOHHOTO Oaanca. JemMoHcTpaumum.
BzaumoneiicTBue 1uHKa ¢ cepoil, CONSTHOW KUCIOTOH,
xmopugom memu (l1). Toperne maraus. B3aumopeii-
CTBHE XJIOPHOU U CEPOBOOPOTHON BOIBI

66 CaoticTBa u3y- CBo¥icTBa MPOCTHIX BEUIECTB — METAJUIOB U CocraBieHre ypaBHEHHH OKHCIHTEIHHO-BOCCTAHOBH-
(18) YEHHBIX HEMETAJJIOB, KHCJIOT U COJIEH B CBETE TEJBHBIX PEAKLUi, MCHOJb3ys METOJH AJIEKTPOHHOTo 0a-

KJIACCOB OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKInit JIaHCa.

BEILECTB B OmnpeneneHue OKUCIUTEINSI K BOCCTAHOBHUTEIIS, OKHCIIE-

CBETE HUS ¥ BOCCTAHOBICHHS

OKUCIIATEb-

HO-

BOCCTaHOBHU-

TEJBHBIX peak-

105071

Tema 7. IlpakTukym 2. CBoiicTBa pacTBOpoOB 3J1eKTPouToB (1 1)

67 (1) | TIP4  Pemenue Pelrenne SKCIepUMEHTAIBHBIX 33184 OG6pauienne ¢ jabopaTopHbiM obopymosannem u Harpe- | [1P N94
JKCIIe- BaTEJIbHBIMH TPHOOpPaMH B COOTBETCTBUH C MpaBHIaMHU
PUMEHTAITBHBIX TEXHUKHU 0€30I1aCHOCTH.
3a1a4 Pacno3HaBaHuE HEKOTOPHIX AaHHOHOB M KATHOHOB.

HaburoieHre CBOMCTB BEILECTB M IPOUCXOISIINX C
HHUMU SIBJICHUH.
OrnucaHue XHUMHYECKOTO IKCIIEPUMEHTa C MOMOIIBIO ec-
TECTBEHHOTO (PYCCKOTO WK POJTHOTO) A3bIKA U S3bIKA XH-
MHH.
®dopmynupoBaHUE BBIBOJIOB IO pe3yjbTaTaM MpPOBEJICH-
HOTO DKCIIEPHMEHTA
68 lNoBTOpeHue.
OcHoBHbIe
K/1aCCbl
BewecTB
69 lNoBTOpeHue.
Xumunueckmne
peakynmn
70 VtoroBbii

YPOK




Y4eOHO-MeTOAMYECKOE 0O0ecTiedeHHe Y4eOHOr 0 mpomecca
1.Y4eOHo-TeopeTH4ecKne MATePHAJIbI:
1 IlpumepHast mporpamma o y4eOHbIM npeaMeTaMm. Xumus. 8-9Kiacchl: MPOeKT.- 2 u3., 1opad. M.: [Ipocsemenue, 2011. CtangapTsl BTOPOTo
MOKOJICHUS).
2.ABtopckas nporpamma O.C.I"'abpuensna, cootBercTBytomas denepanpbHoMy ['ocynapcTBeHHOMY 00pa30BaTeIbHOMY CTaHAAPTY OCHOBHOTO OOIIIETO
oOpa3oBanus U gonynieHHas MUHHCTEpCTBOM 00pa3zoBanus u Hayku Poccuiickoit @eneparuu ([Iporpamma kypca xumuu uist 8-9 kiraccon
ob6meobpaszoBatenbubx yuapekacauii / O.C.I'abpuensa. —M.: [lpoda, 2012.).
3. Xumust. 8 xiacc: yued. s obmeodpazosat.yupexaenuii / O.C.I'abpuensH. -13- uzna., crepeotnir.- M.: Ipoda,

2.Metoauyeckue U TUIAKTHYECKHE MATEPHAJIBI:

1.Ta6puensn O. C., Bockob6oitaukosa H.I1., fmykoBa A.B.. Hactonbnast kaura yuutens. Xumus. 8 k.. Meroaudeckoe nocooue. — M.: JIpoda,
2010.

2. Xumus. 8 xi.. KoutponbsHbie 1 mpoBepounbie pabotsl k yueOuuky O. C. I'abpuensna «Xumus. 8 /0. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmakoBa u ap. — M.: [Ipoda, 2009 .

3T abpuensn O. C., Bockoboiinukosa H. I1. Xumus B Tectax, 3apauax, ynpaxHeHusx. 8— 9xi. — M.: JIpoda, 2009 .

3.ITocoOus aist yqanumxcsi:
1T'abpuensu O. C., Smrykosa A. B. Pabouas Terpanp. 8k 1. K yueOnuky O. C. ['abpuensna «Xumusa.8». —M.: Ipoda, 2012.
2. Terpanp nmst 1abOpaTOPHBIX OMBITOB U MpakTHUecKkuX padot k yueonunky O.C.I'abpuensna «Xumus .8 knace» ['abpuensa O.C., Kynmosa A.B.-M.:

Hpoda, 2012.



