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ITPOI'PAMMA OCHOBHOT'O OBIIEI'O OBPA3OBAHUA 110 XUMUU.
8 KVIACC.

[MTOACHUTEJIBHA A 3AIINCKA
O0mas xapakTepucTuKa yueOHOro npeamera

B cootBercTBuu ¢ DenepanbHBIM KOMIIOHEHTOM T'OCYIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOI'O OOIIEro 00pa30BaHUs yUalIUecs T0JKHBI OBJIAJIeTh TAKUMU Y4eOHBIMU
NENCTBUSAMU, KaK yMeHHe (OpMyJIUpOBaTh MPoOIeMy U TUIIOTE3Y, CTAaBUTH 1IeNIU U 33/1a4H,
CTPOUTH IIAHBI JOCTUKEHMS LI€TIEH U PEIIeHNs IOCTAaBIEHHBIX 3a/a4, IPOBOIUTh IKCIIEPUMEHT
Y Ha €ro OCHOBE, JI€JIaTh BBIBOJbI U YMO3AKJIIOUEHUS, IPEACTABIATh UX U OTCTauBaTh CBOKO
TOUKy 3peHusi. Kpome 3Toro, yyauuecs 10JKHbI OBIa/IeTh IPUEMAMHU, CBA3aHHBIMU C
OIpe/Ie/IEHUEM MOHATUI: OTPAHUYUBATh UX, ONMCHIBATh, XapAKTEPU30BaTh U CPABHUBATb.
CrenoBaTenbHO, IPU U3YYEHUU XUMHUHM B OCHOBHOM IIKOJIE YYallluecs 1OJ>KHbI OBIA/IETh
yueOHBIMU JCHCTBUSIMHU, MO3BOJISIONIMMH UM JOCTUYb KaU€CTBEHHBIX 00pa30oBaTeNbHbIX
pE3yNIbTaTOB.

[Ipennaraemasi mporpaMma o XMMHUH PacKpbIBaeT BKIIAJ] y4eOHOTO MpeMeTa B
JIOCTHKEHUE 11€JI€il OCHOBHOI'O 001IEr0 00pa3oBaHMsI U ONPEEIIAeT BaxHelne
coJiepKaTeNbHbIC JINHUU ITPEeIMETa!

* «BEILECTBO» — 3HAHUE O COCTABE M CTPOCHHUH BEIIECTB, X CBOWCTBAX M OMOJIOTHYECKOM
3HAYEHUU;

* «(XMMHUYECKasl PeaKIus» — 3HAHHUE O MPEBPAILLIEHUSAX OJHHUX BEIIECTB B IPYTHE, YCIOBHIX
NPOTEKaHMS TaKUX MPEBPALICHUH U CIoco0ax YIpaBieHUs PeaKLUsIMU;

* «IIPUMEHEHUE BEIECTB» — 3HAHUE U ONBIT 0€30MacHOr0 00PAIIeHHUs C BEIIECTBAMH,
MaTepHajaMM U IpolieccaMH, He0OXOIMMBIMU B OBITY U Ha MPOU3BOICTBE;

* «SI3BIK XMMHH» — ONEPUPOBAHUE CUCTEMOM BaXKHEUIIINX XUMUUYECKUX MMOHATHUH, 3HAaHHE
XUMHYECKON HOMEHKJIATYphl, @ TAK)KE BJIJCHHE XUMUUYECKONH CUMBOJIMKON (XUMUYECKUMU
dbopMynaMu U ypaBHEHUSIMHU).

MecTto y4eOHOro npeamera B y4eOHOM IJIaHe

B mponecce ocBoeHHs MporpamMmsbl Kypca XMMHUM JUIsl OCHOBHOMW IIKOJIBI YYalIUECS OBJIAIEBAOT
YMEHUSMH CTaBUTh BOIPOCHI, HAOII0JaTh, OOBSICHATH, KIACCU(PHUIIUPOBATh, CPABHUBATH,
IIPOBOAMTD SKCIIEPUMEHT U UHTEPIIPETUPOBATH BBIBOABI HA €TO OCHOBE, ONPEAEIATh HCTOUYHUKN
XUMHUYECKON MH(OpMAIUK, OIy4YaTh U aHATU3UPOBATH €€, a TAKXKe TOTOBUTH Ha 3TOW OCHOBE
coOCTBEHHBIN NH()OPMALIMOHHBIA TPOAYKT, IPE3EHTOBAThH €r0 U BECTU JUCKYCCHUIO.

[IporpamMma Kypca XUMHH JIJIsl OCHOBHOM IIKOJIBI pazpadaThiBajlach C Y4ETOM
NepBOHAYAJIbHBIX MIPEJICTABICHU, OJYYEHHBIX yYalllUMHUCS B Ha4aJIbHOM 1IKOJIE MPU U3yYEeHUHN
OKPY’KaIoOIIEro MUpa.

[Ipemyiaraemas mporpaMmma XoTs U HOCUT OOIIEKYJIbTYPHBIN XapakTep U HE CTaBUT
3aa4y MpoecCHOHAIbHON MOArOTOBKY yUYaIlluXcs, TEM HE MEHEe MM03BOJIIET UM OTIPEIeIUTHCS
¢ BBIOOpOM npouist 00ydeHus B cTapiieif mKoJe.

OcHoOBHBIC H/ICH NPeIAraeMoro Kypcea:

* MaTE€pPUAILHOE €AUHCTBO BEIECTB €CTECTBEHHOIO MHUPA, MX FCHETUYECKAs CBS3b;

* IPUYMHHO-CIICZCTBEHHBIE CBSI3U MEXY COCTaBOM, CTPOEHUEM, CBOMCTBAMHU, MIOTYYCHUEM H
IIPUMEHEHHUEM BELICCTB;

* I03HABAEMOCTb BEILECTB U 3aKOHOMEPHOCTEN IPOTCKAHUS XUMUYECKUX PEaKIUM;

* 00BSACHSIONIAs ¥ IPOTHO3UPYIOIIAsl POJIb TEOPETUUECKUX 3HAHUHN 151 (PAKTOIOTHIECKOTO



Marepuana XuMHUH 3JIEMEHTOB;

* KOHKPETHOE XHUMHUUYECKOE COCAMHEHUE KaK 3B€HO B HEIIPEPHIBHOM 1IeTH MpEBpaeHU N
BEILIECTB, YUYACTBYIOIIEE B KPYTOBOPOTE XUMUUYECKUX IJIEMEHTOB U XUMUYECKOMN IBOJIIOIUY;
* O0BEKTUBHOCTh U IMO3HABAEMOCTH 3aKOHOB MPUPO/Ibl; 3HAHUE 3aKOHOB XUMHUU MO3BOJISIET
YIPaBIsATh XUMUYECKUMHU PEBPAIICHUSIMH BEIIECTB, HAXOIUTh IKOJIOTHYECKH 0e30IacHbIe
CrocoObl MPOU3BOJICTBA U OXPaHbl OKPYKAIOIIEH CPeJlbl OT 3arpsA3HEHNUS;

* B3aUMOCBSI3aHHOCTb HAayKH U NMPAKTUKU; TPEOOBAaHUS MPAKTUKN — JBHIKYILAs CUJIA Pa3BUTHUS
HAYyKH, YCIIEXU MPAKTHUKU 00YCIOBIIEHBI TOCTHKEHUSIMU HAYKH;

* pa3BUTHE XMMUYECKON HAYKH U XUMM3aLMs HAPOJIHOIO XO35MCTBA CIIy>)KaT UHTEpecaM
YeJioBeKa M OOIIECTBA B LIETIOM, UMEIOT T'YMaHUCTUUYECKUN XapaKTep U MPU3BAHBI
CI0CcOOCTBOBATH PEIICHUIO TII00ATBHBIX MPOOIEM COBPEMEHHOCTH.

OTH AU pean3yroTCs IIyTEM JIOCTHXKEHHUS CIIETYIOIINX LeJIeH:

(hOpMHUPOBAHHE y YIATUXCSI XUMUIECKON KapTHHBI MUPA KaK OPTaHUYECKOW YaCTH €ro
LEJIOCTHON €CTECTBEHHOHAYYHOU KapTUHBI;

pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, UHTENIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
YYAIIUXCA B MPOLECCE U3YUECHUS] UMU XMMUYECKON HAYKH U €€ BKJIaJa B COBPEMEHHBIA Hay4HO-
TEXHUYECKUU MTPOrpecc;

(GhopMUPOBaHHUE BAKHEHIIINX JIOTHUECKUX OTNEPANNN MBIIUICHHS (aHAIHM3, CHHTE3,
00001eHNe, KOHKPETU3aIlUsI, CPABHEHUE U JIP.) B IIPOIIECCE MO3HAHUS CUCTEMbBI BAXKHEHIIINX
MOHATHH, 3aKOHOB U TEOPUIM O COCTaBE, CTPOEHUH M CBOMCTBaX XUMHUYECKHUX BEIIECTB;

BOCIIUTAHUE YOEKIEHHOCTH B TOM, UTO IPUMEHEHHUE TIOJYUCHHBIX 3HAHUM U YMEHUH 110
XUMUH SIBIIsSIETCS 00BbEKTUBHON HEOOXOAMMOCTBIO AJisl O€30MacHOi paboThI ¢ BEIIECTBAMH U
MaTepuaiamMu B OBITY M Ha TPOU3BO/JICTBE;

MIPOEKTUPOBAHUE U peaau3aliisl BbITYCKHUKAMU OCHOBHOM IIKOJIbI TMYHOU
o0pa3oBaTenbHOI TpaeKTOpUU: BEIOOD Mpoduiis 00yueHus B CTapIIeH MIKOIe UITH
MPOECCHOHAIIBHOTO 00Pa30BaTEIHLHOTO YUPEIKICHMUS;

OBJIAJICHHUE KJIIFOYEBBIMH KOMIETEHIUAMHU (y4€OHO-TI03HABATEIbHBIMU,
WH()OPMAIMOHHBIMH, [IEHHOCTHO-CMBICIIOBEIMU, KOMMYHUKATUBHBIMH ).

3HAYUTEIILHOE MECTO B COJIEPKAHUHU Kypca OTBOJUTCS XUMUUYECKOMY dKCriepuMeHTy. OH
Mo3BOJILET CHOPMHUPOBATH Y YUAIUXCS CTIeUaIbHbIE TIPeIMETHBIE YMEHHUS paboTaTh ¢
XUMUYECKUMH BEIIECTBAMU, BBINIOJIHATH MPOCThIE XUMUYECKHUE OMBIThI, HAYYNUTh UX
0e30MacHOMY U IKOJIOTUYECKU TPAaMOTHOMY OOpAaIIeHHUIO ¢ BEIIeCTBAaMH B OBITY U Ha
MIPOU3BOJICTBE.

[IpakTudeckue pabOThI CTPYNIHUPOBAHBI B OJIOKH — XUMHUYECKHE TPAKTUKYMBI, KOTOPHIE
CITy’KaT He TOJILKO CPEJICTBOM 3aKPEIUICHUS] YMEHU U HaBBIKOB, HO M KOHTPOJISI KaueCTBa UX
c(hOopMUPOBAHHOCTH.

Kypc xumun 8 kitacca n3y4yaercs B JBa JTana.

[TepBbIit 5 Tam — XUMHS B CTaTHKE, HA KOTOPOM PacCMaTpUBAIOTCS COCTaB U CTPOCHHE aTOMa U
BelecTBa. ETo OCHOBY COCTABIISIIOT CBEJIEHUSI O XUMHYECKOM dJIeMeHTe U (popmax ero
CYILIECTBOBaHUSI — aTOMax, U30TOIAaX, HOHAX, MPOCTHIX BEIIECTBAX U UX BAXKHEUIIINX
COeMHEHUIX (OKCUAAX U IPYTHX OMHAPHBIX COSAMHEHUSIX, KUCIOTaX, OCHOBAHUSAX U COJISIX),
CTPOEHHH BEIIECTBA (TUIIOJIOTHH XUMHYECKHUX CBS3€H U BUJAX KPUCTATMUECKUX PEIIETOK).
Bropoii atarn — XuMus B IMHAMHKE, HA KOTOPOM YYalIuecs: 3HAKOMSTCS ¢ XUMUYECKUMHA
peakusaMu Kak (pyHKIHEH cocTaBa M CTPOCHHS YYaCTBYIOUIMX B XUMUUECKHUX MPEBPAIICHUSIX
BEIECTB U nxkiaccudukanuu. CBOMCTBA KUCIOT, OCHOBAHUH U COJICH Cpa3y pacCMaTpPUBAIOTCS
B CBETE TEOPHUH AJIEKTPOIUTHYECKON Auccormanu. Kpome 3Toro, CBOMCTBa KUCIOT U COJICH
XapaKTEePU3YIOTCS TAK)KE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIECCOB.



B cBsi3u ¢ mepexo/1oM OCHOBHOM IIKOJIBI HAa TaKyto (hOpMY UTOTOBOI aTTecTalu, Kak
['MA, B Kypce mpeyCMOTPEHO BpeMsI Ha ITOATOTOBKY K HEH.
[IporpamMma paccuutana Ha 2 B HEJIEINIO.

I{eHHOCTHBIE OPHEHTHPHI COIEPKAHUSA Y4eOHOI 0 IpeMeTa

Y4eOuslif mpeaMer «XUMHs», B COAEPKaHUU KOTOPOTO BEIYIIUM KOMIIOHEHTOM
ABIIIOTCS HAayYHbIE 3HAHUS U HAyYHbIE METO/IbI IO3HAHUS, TI03BOJISIET (OPMUPOBATH Y
yyalxcs He TOJIbKO LEeTOCTHYI0 KapTHHY MHUPa, HO U MPOOYXAaTh y HUX SMOLMOHAILHO-
[IEHHOCTHOE OTHOIIEHHE K U3y4YaeMOMY MaTepually, Co3aBaTh yCIOBUs sl (POPMUPOBAHUS
CHCTEMBI IEHHOCTEH, ONPEEIAIONIel TOTOBHOCTD: BEIOMPATH ONPEIeICHHYIO HAPaBIEHHOCTh
JEHCTBUI; 1eiCTBOBATH OIPEICICHHBIM 00pa30M; OIEHUBATH CBOM JICHCTBUS U JCHCTBUS
JPYTUX JIFOJIEH 110 OIPEEIIEHHBIM LIEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM pe3yJIbTATOM IIO3HABATEILHOIO OTHOLIEHUS! K MUPY B KYJIBTYPE SIBIISETCS
YCTaHOBJICHHE CMbICIIA ¥ 3HAUCHUS COJIEP)KaHUA 0OBEKTOB U SIBJICHU MPUPOAbL. Takum
o0pa3om, ro3HaBarenbHast PyHKIHS y4eOHOTO MpeaMeTa «XUMHUS 3aKII0YAETCs B CIIOCOOHOCTH
€ro CoJep>KaHusl KOHIICHTPUPOBATh B ceOe KaK 3HAHUS O BEIIECTBAX U XMMHUUYECKUX SIBICHUSX,
TaK 1 M03HaBaTEIbHbIE LICHHOCTHU:

OMHOWLEHUA K:

® XUMHUYECKUM 3HAHUSM KaK OJJHOMY U3 KOMIIOHEHTOB KYJIbTYpbl YeJIOBEKA HapsILy C
JPYTUMU €CTECTBEHHOHAYUYHBIMU 3HAHUSIMU, €JUHON pa3BUBAIOIICICS CUCTEME;

® OKpYXXaIOIIEMy MUPY KaK MUPY BEUIECTB U IPOUCXOAAIINX C HUMHU SIBJICHUIA;

® [103HABATEJIbHOM JIEATENbHOCTH (KaK TEOPETUUYECKOM, TaK U IKCIIEPUMEHTAIBHON) KaK
VCTOYHMKY 3HAHUU;

nOHUMAHUA:

e 00OBEKTUBHOCTH U JOCTOBEPHOCTU 3HAHUN O BEILIECTBAX U MPOUCXOSAIINX C HUMHU
SIBJICHUSIX

® CJI0)KHOCTH M OECKOHEYHOCTH Ipoliecca Mo3HaHUs (Ha MpuMepe UCTOPUN XUMHUYECKUX
OTKPBITHH);

e JIeHCTBHS 3aKOHOB ITPUPO/IBI 1 HEOOXOAMMOCTH UX ydeTa BO Beex cepax 1esTeIbHOCTH
YeJI0BEKa;

® 3HAUEHMS XMMMUYECKUX 3HAHWH JJIs peIIeHus TI00aJbHbIX IPOOIeM UeloBeuecTBa
(9HEpreTU4YecKoi, ChIpheBOM, MPOIOBOIBCTBEHHOM, 37I0POBbS U TOJITOJIETHS YellOBeKa,
TEXHOJIOTUYECKUX aBapUid, TI100aTbHON SKOJIOTHHU H JIp.);

® BAXHOCTU HAYYHBIX METOJIOB IMO3HAHMA (HAOIIOIEHHS, MOJICIIMPOBAHUS, SKCIIEPUMEHTA U
JIp.) MHpa BEIIECTB U PEAKIUI.

Pacmmpenue cdep uenoBedeckoi JesITeIbHOCTH B COBPEMEHHOM COLIMYME HEN30€KHO
BJIEUET 3a c000M HEOOXOIMMOCTh (POPMHUPOBAHUS Y YUAIIMXCS KYJIbTYphI Tpy/la U ObITa pU
W3Yy4EHUH JTF000r0 y4eOHOT0 mpeIMeTa, KOTOpOe HEBO3MOXKHO 0€3 BKIIFOUCHHS
COOTBETCTBYIOIIMX [IEHHOCTEH Tpy/ia 1 ObITa B co/iep KaHNe yueOHOro mpeaMeTa «XUMHUS»:
OTHOUICHHUS K:

- TPYIOBOM JEATENBbHOCTH KaK €CTEeCTBEHHON (PU3NUECKOM U MHTEIIEKTyalIbHON MOTPEeOHOCTH;

- TpyAy KaK TBOPYECKOM AESITEIbHOCTH, IO3BOJISAIONIEH IPUMEHATh 3HAHNS HA IIPAKTHKE;
MOHUMAaHUS HEOOXOIUMOCTH:

- y4eTa OTKPBITHIX U U3YYEHHBIX 3aKOHOMEPHOCTEN, CBECHUM O BEIIECTBAX U UX MPEBPAILEHUAX
B TPYJIOBOH JESTEIBHOCTH;

- MIOJTHOW peanu3anuu PU3NIEeCKUX U YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHUIA, YMEHUH,
CIIOCOOHOCTEH MpU BHIMOJIHEHUH KOHKPETHOTO BHUJIA TPYIOBOM ESTEIBHOCTH;



- COXpaHEeHHsI U TOJ/IepKaHMsI COOCTBEHHOTO 3/10POBbSI M 3I0POBbsI OKPY)KAIOIIUX, B TOM YHUCIIE
IIUTaHMS C YYETOM COCTaBa M SHEPreTUUYECKON IEHHOCTH HILN;

- cOOIIIOIeHMS TIPaBHJT 0€30IACHOTO UCIIOIH30BAHNUS BEIIECTB (JIEKAPCTBEHHBIX MPENapaTos,
CpeACTB OBITOBOI XUMHH, TIECTUIIMIOB, TOPIOYE-CMA304YHBIX MAaTEPHAJIOB U JIp.) B IIOBCEIHEBHON
KU3HU;

- OCO3HAHMI JOCTHXKEHUS JIMYHOTO ycIleXxa B TPYLOBOM JESITEIbHOCTH 32 CUET COOCTBEHHOM
KOMIIETCHTHOCTH B COOTBETCTBHUHU C COLUAIBHBIMU CTAHIAPTAMHU U IIOCIEAYIOUIUM COLUAIBHBIM
0J100pEeHUEM JTOCTHKEHUH HayKH XUMHU U XUMHUECKOT0 IIPOU3BO/ICTBA JUIsl pa3BUTHUS
COBPEMEHHOI'0 001IeCTBa.

OnpIT YMOLIMOHAJIBHO-1IIECHHOCTHBIX OTHOLIEHHUH, KOTOPBIM ydaluecs Moixy4yaroT Npu
U3y4EHHH Kypca XUMHUH B OCHOBHOH IIIKOJIE, CIIOCOOCTBYET BBHICTPAHMBAHUIO UMH CBOCH
JKU3HEHHOW ITO3ULIMH.

Copepxanue yueOHOTOo MpeIMETa BKIIOYAET COBOKYITHOCTh HPABCTBEHHBIX LIEHHOCTEH:
OTHOLICHHUS K:

- cebe (0co3HaHue COOCTBEHHOI'O IOCTOMHCTBA, YyBCTBO OOILECTBEHHOTO JI0JIra, YeCTHOCTh U
IIPABIAUBOCTbD, IUCHUIUIMHUPOBAHHOCTB, IPOCTOTA U CKPOMHOCTB, HETEPIIMMOCTD K
HECIpaBeUIMBOCTH, IPU3HAHUE HEOOXOAUMMOCTH CAMOCOBEPILICHCTBOBAHMS);

- IpYTUM JIOJSAM (TYMaHHU3M, B3aUMHOE YBa)XKEHHE MEXK]1y JIFOJIbMHU, TOBapUIIECKasi
B3alMOIIOMOIIb U TPEOOBATEIbHOCTh, KOJUIEKTUBU3M, 3200Ta O IPYTUX JIIOASIX, aKTUBHOE
pearupoBaHue Ha cOOBITHS (eepaTbHOTO0, PErHOHATHLHOT0, MYHHIIUTIAIIEHOTO YPOBHEH,
BBINOJIHEHNE OOIIECTBEHHBIX TOPYYCHHN );

- CBOEMY TpyAy (100pOCOBECTHOE, OTBETCTBEHHOE MCIIOJIHEHHE CBOMX TPYIOBBIX U YUEOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUECKUX HAYajl B TPYAOBOM JESTEIbHOCTH, IPU3HAHHE BAXKHOCTH
CBOETO TpyJla M pe3yabTaToOB TPYAa APYTUX Jrojei);

- mpupojie (6epekHOe OTHOILLIEHHE K €€ 00raTcTBY, HETEPIUMOCTh K HapyIIEHUSIM
HKOJIOTMYECKUX HOPM U TPeOOBaHUM, SKOJIOTMYECKH IPaMOTHOE OTHOIIIEHHE K COXPAHEHHUIO
ruapocdepsl, aTMochepsl, MOUBbI, OMOCPEPHI, YEIOBEUECKOT0 OpraHN3Ma; OlleHKa JIeHCTBUS
BOIPEKH 3aKOHAM MPUPO/IbI, IPUBOASIIAS K BOSHUKHOBEHUIO INI00AJBHBIX MPo0IIem);

MNOHUMAaHMs HEOOXOAUMOCTH:
- YBOKUTEIBHOIO OTHOILIEHUS K JTOCTUKEHUSAM OTEUECTBEHHOU HAYKH, HCCIIE0BATEIbCKON
NEeSITeIbHOCTH POCCUMCKUX YUEHBIX XUMHUKOB (TaTPUOTUYECKUE YyBCTBA).

O6pasoBanue npejacraBieHuil, GopMupoBaHre NOHATHI B 00yUY€HUH XUMHUU TPOUCXOUT
B [IPOLIECCE KOMMYHHMKALIUK C UCIIOIb30BAHUEM HE TOJIBKO €CTECTBEHHOTO S3bIKa, HO U
XUMHYECKHUX 3HAKOB, (hOpMYJI, ypaBHEHUN XUMUYECKUX peaklnii, 0003HAYaIOLIMX 3TH BEIIECTBA
U SIBJICHMS, T. €. XUMHUECKOTro s3bIka. Takum 00pa3oM, yueOHbIH npeaMeT « XuMUs» uMeeT
00JIbIIIME BO3MOKHOCTH JIJIs1 (POPMUPOBAHUSA Y YUALTUXCSI KOMMYHUKATUBHBIX [IEHHOCTEH:
HEraTUBHOT'O OTHOILIEHUS K:
HapYIICHHUIO HOPM fA3bIKa (ECTECTBEHHOI'O U XUMHUYECKOT'0) B PA3JIUYHbBIX HCTOUHUKAX
uHpopmanuu (aureparypa, CMU, MHTEpHET U p.); 3aCOPEHUIO peyH;

MOHUMaHMs HEOOXOAUMOCTH:

- IPUHATHSL PA3JINYHBIX CPEACTB U MPUEMOB KOMMYHHUKAIUU;

- IOJIy4eHHUs MH(OPMALIUY U3 Pa3IMYHbIX UCTOYHHUKOB;

- apr'yMEHTHPOBAHHON, KPUTHUECKOM OIICHKH WH(OPMAITUH, TIOJYICHHON U3 Pa3InYHbIX
HMCTOYHHKOB;

- COOOIIeHNs TOYHON M JOCTOBEPHOI MH(OpMaI;



- ICHOCTH, JOCTYITHOCTH, IOTHYHOCTH B 3aBHCUMOCTH OT LIEJIH, TOJHOTHI MIIK KPATKOCTH
U3II0KEHUs1 HHPOpMAITUH,

- CTPEMJIEHUS TIOHATH CMBICI OOPAILEHHON K YEJIOBEKY peuH (YCTHOM M MMCbMEHHOM);

- BEZICHUS AMAJIOTa JJIs BBIABIICHHUS Pa3HBIX TOUYEK 3PEHUS Ha paccMaTpuBaeMyro HH(OpMaIuio,
BBIPa)KEHUS JIMUHBIX OLEHOK U CY)KJICHHUH, IPUHATHS BBIBOJA, KOTOPBIN (opMupyercs B
npolecce KOMMYHUKALIUY,

- IPEbSIBIICHUS CBUJIETEIbCTB CBOEH KOMIIETEHTHOCTH U KBAJIM(DMKALIMH 10 pacCMaTpUBAEMOMY
BOIIPOCY;

- YBa)KEHMsI, IPUHATHS, MOJAECPKKH CYLIECTBYIOIIMUX TPaJIULMA U OOIIUX HOPM SI3bIKa
(ecTeCTBEHHOI0 U XMMHYECKOTI0);

- CTpEMJIEHUS TOBOPHTD, UCIIOJIB3YS U3y4aeMble XMMUYECKHE TEPMUHBI U TIOHTHS,
HOMEHKJIATYpy HEOPTaHUYECKUX U OPTraHUYECKUX BELIECTB, CHMBOJIBI, (DOPMYIIBI,
MOJICKYJISIpHBIC M HOHHBIC YPABHEHHSI PEAKIIHIA.

Jlist popMHpOBaHUS TyXOBHOM JINYHOCTH IPEXK/IE€ BCEr0 HEOOX0AUMO pa3BUBATh
3CTETUYECKOE OTHOIIEHUE YellOBeKa K JICHCTBUTEILHOCTH, TBOPYECTBO U COTBOPUYECTBO MPHU
BOCIIPHSTHUU 3CTETUUECKUX SBJICHUN, KOTOPBIMU B KypCce XMMHUU MOTYT CIYXKHTb: IPUpOJa
(MUHepabl); U3/1eJINs, U3TOTABIMBAEMbIE YEIOBEKOM U3 PA3JIMUHBIX BEILIECTB U MaTepHUajoB
(FOBeNTUPHBIC YKPAIICHUS, TAMATHUKH aPXUTEKTYPHI U T. [1.). XUMHS MTO3BOJISIET TAKKE
(dbopMUpOBaTh MOTPEOHOCTH YEJIOBEKA B KPACOTE U JIEATEIBHOCTH 110 3aKOHAM KPacoThl, T. €.
ACTETUYECKUE [IECHHOCTH:

MO3UTHBHOE YYBCTBEHHO-IIEHHOCTHOE OTHOIICHHUE K:

- OKpYy’KarolieMy MUpY (KpacoTa, COBEpIIEHCTBO U TapMOHUS OKPYKaIOLIe MpUpoIbl M KOCMOca
B IIEJIOM);

- IPUPOJHOMY MHUPY BELIECTB U MX MPEBPALCHUI HE TOJIBKO ¢ TOYKH 3PEHUs TOTpeduTes, a
KaK K HCTOYHHUKY MPEKPACHOT0, TAPMOHUYHOT0, KPACUBOT'0, ITOIUMHSIOIIETOCs
3aKOHOMEPHOCTSIM, IPOTIOPIIMOHATIBHOTO (HA TPUMEPE B3aMMOCBSI3U CTPOCHUS M CBOCTB
aTOMOB M BEIIECTB);

- BBIIIOJIHEHUIO YYEOHBIX 3a/1a4 KaK K MPOLIECCY, JOCTABISAIONIEMY ICTETUYECKOE YIOBOIbCTBHE
(kpacrBoOe, U3SIIIHOE PELICHUE WU JI0Ka3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH JIEKUT
rapMOHUS);

IIOHHUMAaHHE HEOOXOIUMOCTH:
- N300paKeHUsI UICTUHBI, HAYYHBIX 3HAHWN B YyBCTBEHHOU (popme (Harpumep, B MPOU3BEICHUSIX
MCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITUSM, YICHBIM, BEIIECTBAM U UX MPEBPALICHUSIM);
- IPUHSATHS TPAarMYECKOTo Kak ApaMaTH4ecKoi (POpMbI BhIpAXKEHUS KOH(PINKTAa HENPUMUPUMBIX
MIPOTUBOMNOJIOKHOCTEN, X CTOJKHOBEHUS (HA MPUMEPE BBIJAIOLINXCS HAYUYHBIX OTKPBITHH,
KOH()JIMKTa 9yBCTBA U JI0JITa, OOIIECTBA U JIMYHOCTH, PEATbHOCTHU U HjIeala).

Takum 06pa3om, coaepkanne Kypca XUMHUHU OCHOBHOM IITKOJIBI TIO3BOJISIET C(POPMUPOBATH
y y4aluxcsi He TOJIbKO M03HABATENbHbIE IEHHOCTH, HO U APYTe€ KOMIOHEHTBI CUCTEMBI
IIEHHOCTEH: Tpyaa U ObITa, KOMMYHHUKATUBHBIE, HDABCTBEHHBIE, SCTETHUECKHE.



COAEPXAHUE NPOI'PAMMBI 8 KJIACC (2 u B Heae10, Bcero 68 4, u3 Hux 3 4 —
pe3epBHOE BpeMsi)
Beenenne (4 4.)

[Tpenmer xumuu. MeTo bl TO3HAHUS B XUMHU: HAOJIIOI€HUE, SKCIIEPUMEHT,
MojenupoBanue. McTrounnky XxuMudeckoil nHpopmanuy, ee nojrydeHue, aHajau3 u
IIPEJICTAaBICHUE €r0 PE3YyJIbTaTOB.

IToHATHE O XUMUYECKOM 3JIEMEHTE U (JOpMax €ro CyLUIeCTBOBaHH: CBOOOAHBIX aTOMaXx,
IIPOCTBIX U CIOKHBIX BEIIECTBAX.

[IpeBpamenus BeniectB. OTINYNE XUMHUYECKUX PEaKIUN OT PU3NUECKUX SIBICHUNA. PoJb
XUMHU B )KU3HU YeroBeka. XeMopuius u xemohoOus.

KpaTkue cBeaeHus U3 UCTOpUY BOZHUKHOBEHUS U pa3BUTHsI XUuMuu. Poib
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUN XUMHUECKOW Hayku — paboTsl M. B. JlomoHOCOBa,
A.M. Byrneposa, [. 1. Menneneena.

XuMudeckasi CAMBOJIMKA. 3HAKM XMMUYECKHUX DJIEMEHTOB U IIPOUCXOKICHUE UX
Ha3BaHUM. Xumuueckue Gopmyisl. Haekcsl U k03 dunueHTsl. OTHOCUTEIbHBIE aTOMHAS U
MOJIEKYJISIPHAsI MacCBl.

IIpoBenenue pacyeToB MaCCOBOM IOJIM XMMUYECKOIO JJIEMEHTA B BEIIECTBE HA OCHOBE
ero (hopmyibl.

[Tepuonnueckas cucrema xumuueckux 3neMeHtoB J[. 1. Menaeneesa, ee ctpykrypa:
MaJible ¥ 0OJIbLINE NTEPUO/BL, TPYIIBI U oArpymibl. [leproguueckas cuctema Kak ClipaBOYHOE
nocoOue JIsl MOIY4EeHUsI CBEICHUI O XMMUUYECKUX JIEMEHTAX.

Hemoncmpauuu.

Mogenu (mapocrepxHeBbie 1 CTioapra—Dbpurieda) pa3IndHbIX TPOCTHIX U CIOXKHBIX BEIIECTB.
Konnekuust cTekisHHOM XUMHYecKoH nocyabl. Kosutekiys MarepualioB U U3A€IUN U3 HUX Ha
OCHOBE AIIOMHMHMS. B3aumoelicTBue MpaMopa ¢ KUCIOTOM U TOMYTHEHUE U3BECTKOBOU BOBI.
Jlabopamopnwvie onvimot.

1. CpaBHEHUE CBOWCTB TBEP/IbIX KPUCTAIIIMYECKUX BEIIECTB U PACTBOPOB.

2. CpaBHEHUE CKOPOCTH UCHIAPEHUS BOJIbI, OJIEKOJIOHA U STHJIOBOTO CIIUPTA € (PUIBTPOBATBHON
Oymaru.

Tema 1. AToMbl XUMH4YeCKHUX J1eMeHTOB (11 1)

ATOMBI KaKk (popMa CyIIeCTBOBAaHUS XUMUYECKHUX 3J1eMEeHTOB. OCHOBHBIE CBE/IEHUS O
CTPOEHUU aTOMOB. J{0Ka3aTeabCTBA CIOXKHOCTU CTpoeHust aroMoB. OnbIThl Pesepdopaa.
[TnanerapHast MOA€Nb CTPOEHUS aToOMa.

CocraB aTOMHBIX s1€p: IPOTOHBI, HEUTPOHBL. OTHOCUTENBHAS ATOMHAs Macca.
B3aumocBs3b NOHATUN «IIPOTOH», «HEUTPOH», «OTHOCUTENbHAs aTOMHasi Macca». M3MeHnenune
YHclia IPOTOHOB B si/Jpe aToMa — 00pa30oBaHNe HOBBIX XMMHUECKUX 3JIeMeHTOB. MI3MeHeHnue
yHclia HEUTPOHOB B sJIpe aToMa — 00pa3zoBaHue N30TONOB. COBpeMEHHOE ONpe/IeIeHre
MOHSTHSI «XUMUYECKUH 351eMEHT». MI30TOIBI Kak pa3HOBUIHOCTH aTOMOB OJIHOTO XHUMHUYECKOTO
DIIEMEHTA.

OnexTpoHbl. CTPOEHHE IEKTPOHHBIX YPOBHEN aTOMOB XUMUYECKUX 3JIEMEHTOB MaJIbIX
nepuoaoB. IToHsTHE 0 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

[Tepuonuueckas cucrema xumuieckux 3iueMeHToB Jl. 1. MenzaeneeBa u ctpoeHue
aTOMOB — (U3NYECKUN CMBICII TIOPSIIKOBOTO HOMEpaA JIEMEHTa, HOMepa IpyIIbl, HOMepa
nepuoza.

V3MeHeHMe yncia 3JIEeKTPOHOB Ha BHEITHEM IEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO
3lIeMeHTa — 00pa30BaHKeE MOJIOKUTENBHBIX U OTPUIATEIbHBIX HOHOB. VIOHBI, 00pa30BaHHbBIE



aTOMaMH METaJUIOB M HeMeTaJuI0B. [IpHuuHBI N3MEHEHUSI METAJNTMYECKUX U HEMETAIITNYECKUX
CBOWCTB B nepuoax u rpynmnax. Obpa3zoBanue OnHapHbIX coeauHeHuni. [lonstue 06 nonHoi
cBsi3u. CxeMbl 00pa30BaHusl HOHHOH CBSI3H.

B3aumopeiicTBrE aTOMOB 3JIEMEHTOB-HEMETAIIIIOB MKy C000i — oOpazoBaHue
JIByXaTOMHBIX MOJICKYJI IPOCTHIX BelecTB. KoBalleHTHAsI HEMOISIpHAst XUMAYECKAst CBS3b.
DJIEKTPOHHBIC U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumMoneiicTBrie aTOMOB HEMETAIUIOB MEXIY COO0H — 0Opa3zoBaHue OMHAPHBIX
COCJIMHEHUI HEMETAJUIOB. DIIEKTPOOTPHIIATeIbHOCTh. KoBanieHTHas mosisipHast cBsi3b. [loHsATHE 0
BAJICHTHOCTH KaK CBOHCTBE aTOMOB 00pPa30BhIBATh KOBAJICHTHBIC XUMUYECKUE CBSI3H.

Cocrasiienue ¢hopMysl OMHAPHBIX COCTUHEHHH 10 BaJIGHTHOCTH. HaxoxneHue
BAJICHTHOCTH 110 (popMysie OMHAPHOTO COCTUHEHUSI.

B3aumMoneiicTBre aTOMOB METAIIIIOB MEXy COO0N — 00pa3oBaHHE METATUIMYECKUX
KpuctaioB. [loHATHE 0 METAIUTMYECKON CBSI3H.

Hemoncmpayuu.

Moenu aToMOB XMMUYECKUX JIeMEHTOB. [lepuoaudeckas cucreMa XUMHYECKIX dJIEMEHTOB /.
N. MenpeneeBa (pa3nuuHbie (GOpMBI).

Jlabopamopnuvie onvimot.

3. MopenupoBaHue MPUHIINTIA IEHCTBHSI CKAHUPYIOIIET0 MHUKPOCKOIIA.

4. UsroToBiieHue Mojesel MoJieKys OMHApHBIX COETUHEHUI.

5. 3roToBieHne MOJEIH, WIUTIOCTPUPYIOLIECH CBOMCTBA METAJUTMYECKON CBSI3H.

Tema 2. IIpocTbie BemecTBa (7 4)

[TonoxeHne MeTauioB U HEMETAIIOB B [leproanueckoii cucreMe XuMUYECKUX
anemenToB /. V1. MenzeneeBa. BaxHeiiiue mpocThie BEIecTBa — METaJUIbI (Kelne3o,
ATIOMUHUM, KalbIIUi, MarHUH, HaTpHii, kKanuii). O0mue pu3nyecKkue CBOMCTBA METAIIOB.
Baxneiimme npocThie BelecTBa-HEMETAILIBI, 00pa30BaHHBIE ATOMaMU KUCJIOPO/1a, BOJAOPO/a,
asorta, cepsbl, pocdopa, yraepoaa. MoieKybl MPOCTHIX BEUIECTB-HEMETAUIOB — BOJIOPO/IA,
KHCJIOPO/Ia, a30Ta, rajoreHoB. OTHOCUTENbHAs MoJieKyssipHas Macca. CltocoOHOCTh aTOMOB
XUMHUYECKHUX AJIEMEHTOB K 00Pa30BaHHUIO HECKOJIBKHUX MPOCTHIX BEMIECTB — AJUIOTPOIIHS.
AnnotponHsie Moaudukanyu kucnopoaa, hocdopa, onosa. Meramuinueckue U
HEMETaJUIMYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBbHOCTh 3TOTO MOHSTHS.

Yucno Asoraapo. KonnuectBo BemectBa. Monb. MossipHas macca. MomsipHblii 00beM
ra3o00pa3HbIX BemecTB. KpaTHble eMMHUIBI U3MEPEHHUs KOJIMYECTBA BEIIECTBA — MUJLTUMOIb U
KHJIOMOJTb, MIJIJTUMOJISIPHAS ¥ KMJIOMOJISIPHASI MacChl BEIIECTBA, MUJTUMOJIIPHBIN U
KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacudeTtsl ¢ HCOJIB30BAaHUEM MOHITHN «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IHCIIO ABOTAIPOY.

Hemoncmpayuu.

[Tomryuenue o3oHa. O6pa3ibl 6e10ro U ceporo oioBa, 6enoro u kpacHoro docdopa. Hekoropsie
METaJIJIbl U HEMETAJUIBI C KOTMYECTBOM BeliecTBa | Mosb. MosipHBIi 00beM Ta3000pa3HbIX
BEIIECTB.

Jlabopamopuvie onvimot.

6. O3HaKOMJICHHE C KOJUIEKIIUEW METaJIOB.

7. O3HaKOMJIEHHE C KOJUIEKIIUEW HEMETAJIIOB.

Tema 3. CoennHeHUs1 XUMHYECKUX 3J1eMeHTOB (12 4)

Crenens okucienusi. CpaBHEHUE CTENIEHU OKUCIEHUS U BaJIeHTHOCTU. OnpeneneHue



CTETIEHU OKUCJICHUS 3JIEMEHTOB B OMHApHBIX coequHeHusX. CocTaBieHne Gopmys OMHAPHBIX
COeIMHEHHH, OOIINHA CII0c00 UX Ha3BaHMIA.

BunapHbie cOeIMHEHUS] METAIIOB U HEMETAILIIOB: OKCHIBI, XJIOPHUIBI, CYIb(HIBI U TIP.
Cocrasnenue ux Gopmy.

bunapHble coeTMHEHUSI HEMETAIUIOB: OKCH/IbI, JIETYYHE BOJOPOJHBIE COEUHEHHUS, UX
cocTaB M Ha3BaHus. [IpencraBurenn OKCUIOB: BOJA, YIVIEKUCIBIN ra3, HeraneHas U3BeCTb.
[IpeacraBuTenu JeTy4ux BOJOPOAHBIX COEIMHEHU: XJIOPOBOJAOPO U aMMHUAK.

OcHoBaHus, X COCTaB U Ha3BaHMs. PacTBopuMocTh ocHOBaHuUM B BoJie. IIpencraBurenn
HIeJIouei: THUIPOKCHIbI HATpHsl, Kalus U Kajiblus. [loHsTHe 06 nHaUKaTOpax U KaueCTBEHHBIX
peaKusx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukarus kucnort. [IpeacraBuTentt KUCIOT:
cepHas, cojisiHas, a3oTHad. [lonarue o mkane kucnotHocty (kana pH). MI3meHnenue okpacku
WUHJUKATOPOB.

Conm Kak Npou3BOJIHBIE KUCIOT U OCHOBAHUM, X COCTaB U Ha3BaHUsA. PacTBOpUMOCTh
coneit B Bozie. [IpeacraButenu comneil: XJaopua HaTpus, KapOoHaT u pocdat KaabIusl.

AMop(dHbIe 1 KpHUCTANTNYECKHE BEeIeCTBA. MeKMOJIEKYIISIpHbIE B3auMoiecTBUS. THIbI
KPUCTAJUIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BELIECTB OT TUIIOB KPUCTAINTIMYECKUX
PELIETOK.

YucTeie BemecTBa U cMecu. [IpuMeps! )KUIKNX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CaolicTBa 4nCTHIX BeulecTB U cMeceil. Mx coctaB. MaccoBas u o0beMHast 10J11 KOMIIOHEHTa
cMmecH. PacueTsl, CBS3aHHBIE C UCIIOJIB30BAHUEM HOHSITUS «J10JISD.

Hemoncmpayuu.

OO0pa31pl OKCHJIOB, KUCIIOT, OCHOBaHUN U cosiel. Moieny KpUCTANINYECKUX PEIIeTOK XJIOpUIa
HaTpus, ainMasa, okcuja yriaeposa (IV). KucnorHo-menounsle MHIMKAaTOPBl, U3MEHEHUE UX
OKPACKH B Pa3JIMYHbIX Cpelax. Y HUBEPCAJIbHBIN UHINKATOP U U3MEHEHUE €T0 OKPACKU B
paznnuHbIX cpenax. [kana pH.

Jlabopamopnuvie onvimol.

8. O3HaKOMJIEHHE C KOJIJIEKIIMEH OKCHUJIOB.

9. O3HaKOMJIEHHE CO CBOMCTBAaMU aMMHAaKa.

10. KauecTBeHHas peakius Ha YIIEKUCIBIN Ta3.

11. Onpenenenune pH pacTBOpOB KMCIIOTHI, IET0YH U BOJBI.

12. Onpenenenuie pH TMMOHHOTO U 0JI0YHOTO COKOB Ha Cpe3e MJI0I0B.

13. O3HaKOMIIEHHE C KOJUIEKIUEN COJEH.

14. O3HaKOMIIEHHE C KOJUIEKIUEN BEIIECTB C Pa3HBIM TUIIOM KPUCTAJUIMUECKON PELIETKH.
N3roroBnenune Moienei KpUCTaNINYeCKUX PENIETOK.

15. O3nakomiieHHE ¢ 00pa31oM TOPHON OPOIBI.

Tema 4. U3meHnenusi, npoucxoasimue ¢ Bemecrsamu (10 u)

[TonsiTHE sIBIICHUH, CBS3aHHBIX C M3MEHEHUSMH, IPOUCXO/SIIMMHU C BEIIECTBOM.
SIBneHus1, CBSA3aHHBIE C M3MEHEHNEM KPHCTAIUTMYECKOTO CTPOSHHS BEIIECTBA IIPH MOCTOSHHOM
€ro coctaBe, — (u3nUecKue sBieHus. Ou3ndeckue sBICHUS B XUMUH: JUCTHIUISIIHS,
KPHUCTAJUIN3AIHs, BIIAPHBAHUE U BO3TOHKA BEIICCTB, (PHILTPOBAHKUE U LIEHTPU(YTHpOBaHHE.

SIBneHus, cBA3aHHbBIC C N3MEHEHNEM COCTaBa BEIECTBA, — XUMHUUECKHE PEaKIHH.
[Ipu3Haky 1 ycIoBuUs MPOTEKAHUS XUMUYECKHUX PEaKIuil. Beinenenne TemoTsl 1 cBeTa —
peakiun ropeHus. IlonsTrne 00 3K30- ¥ SHIOTEPMHUYECKUX PEAKIUSX.

3aKOH COXpaHEHHS MACChl BEIIECTB. XMMUYECKUE YPABHEHUS. 3HAUYEHUE UHAECKCOB 1
k03 PunnentoB. CocTaBieHUe YpaBHEHHH XUMHYECKUX PEaKIUil.



Pacuersl o xuMuueckuM ypaBHEHUAM. Penienne 3a1a4 Ha HaX0XKACHUE KOJIMYECTBa,
Macchl UM 00beMa MPOAYKTa PEaKIuy 10 KOJHMYECTBY, MACCEe UM 00bEeMY UCXOIHOTO
BellecTBa. PacyeTsl ¢ UCIIONb30BaHUEM MOHATHS «10J151», KOT1a UICXOAHOE BEILIECTBO J1aHO
B BUJIE PaCTBOpA C 3aIaHHOM MacCOBOM JI0JIEH PACTBOPEHHOI'O BEILIECTBA UJIU COAEPKUT
ONPENIETICHHYIO 100 TPUMECEH.

Peakuun paznoxenus. [IpeacraBieHne o CKOpOCTH XUMUYECKUX PEAKIU.
Karanusartopel. @epmenThl. Peakunu coequnenus. Karanutuueckue u HeKaTalUTHUYECKUE
peakiuu, oOpaTuMble U HeoOpaTuMble peakuuu. Peakiuu 3amenienus. P aktuBHocTH
METAJIOB, €r0 UCIIOIb30BAHUE JIJIs1 IPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEAKIUN
MEXJly METAJUIAMU U KUCJIOTaMH, peaKLUii BBITECHEHUSI OJIHUX METAJUIOB U3 PACTBOPOB UX
coJieil Apyrumu MeTayutaMu. Peakuun oOmena. Peakinu HeTpanuzanuu. Y CIIOBHSI TPOTEKAHHS
peaknuii oOMeHa B pacTBOpax J0 KOHIIA.

THUIbl XUMHUYECKUX PEAKIIMI HA IPUMEPE CBOMCTB BOJIbI. Peakuus
Pa3NoKEeHUs] — IIEKTPOIU3 BOJbl. Peakuiuy coeiMHEeHNs] — B3aUMO/IEMCTBUE BOJIBI C OKCUAAMHU
METAJVIOB U HEMETAJUIOB. Y CJIOBUE B3aUMOJICUCTBUSL OKCHUIOB METAJNIOB U HEMETAJLIOB C BOJOM.
[lonsiTue «ruapokcuably. Peaknu 3aMmenieHus: — B3aMMOJICHCTBHE BOJIbI C MeTaJIaMu. Peakuun
oOMeHa — THIPOJIU3 BEUIECTB.

Hemoncmpayuu.

[Tpumeps! pu3ruecKux SBICHUN: a) TUIaBIeHUE TapaduHa; 0) BO3TOHKA HOo/1a WM OEH30MHOI
KHCJIOTHI; B) PACTBOPEHHUE OKPALICHHBIX COJIei; T') A y3ust TymUCTHIX BEMIECTB C ropsIeit
JaMITOYKH HakanuBaHus. [IpuMepsl XUMUYECKUX SIBJICHUI: a) TopeHne Marausi, hocdopa; 0)
B3aMMOJICHCTBHE COJITHON KHUCIOTHI C MPAMOPOM WJIM MEJIOM; B)IOJIy4€HUE TUIPOKCHU]IA METU
(11); T) pacTBOpeHHE MOTYUYSHHOTO THIPOKCHIA B KUCIOTAX; J1)B3aUMO/ICHCTBHE OKCUIa MEIN
(IT) c cepHOIl KMCTOTOM MPU HATPEBAHUU; €) Pa3JIOKEHHE IEpMaHTaHaTa KaJHsl; ) pa3iosKeHue
NEPOKCH/Ia BOJOPO/Ia ¢ IOMOIIBIO JUOKCHU/Ia MapraHiia M Katanasbl KapTodesst Uil MOPKOBH; 3)
B3aMMOJIeIICTBHE pa30aBIEHHBIX KHCIOT C METaJlJIaMHU.

Jlabopamopnuvie onvimol.

16. IlpokanuBaHue MeIU B IJIAMEHU CIIUPTOBKHU.

17. 3amemenne menu B pactBope xiopusa meau (I1) sxkemezom.

Tema 5. IIpakTukym 1.

IIpocreiimme onepaunu ¢ BemecTsoMm (5 4)

1. IlpaBuna TexHUKM O6€30MacHOCTH MpHU paboTe B XuMUdeckoM kabunete. [Ipuemsr oOpaienus
¢ 1abopaTopHBIM 00OPYOBAaHUEM U HArpeBaTEIbHBIMU TPHUOOPaMHU.

2. AHan¥3 TOYBHI M BOJIBI (JIOMAITHUI SKCIIEPUMEHT).

3. [lpuroToBneHne pacTBOpa caxapa U pacdyeT ero MacCOBOH JIOJTM B pacTBOpE.

4. OuncTKa MOBAPEHHOM COJIH.

5.IIpu3Hakyu XUMHUYECKUX PEaKIU.

Tema 6. PactBopenne. PactBopbl. CBoMCTBAa pacTBOPOB 3J1EKTPOJIUTOB (17 1)
PactBopenue kak gusuko-xumuyeckuit nporecc. [lorsTre o ruaparax u
KpucTajoruapaTtax. PactBopumocts. KpuBble pacTBOpUMOCTH KaK MOJEIb 3aBUCUMOCTH
PacTBOPUMOCTH TBEPJIBIX BEIIECTB OT TeMIiepaTyphbl. HachllieHHbIe, HEHACKIILIEHHBIE U
MePECHIIIEHHbIE PACTBOPHL. 3HAUEHUE PACTBOPOB JJISi IPUPOJIBI U CEIBCKOTO XO35SHCTBA.
[TonsTHE 00 SMEKTPOUTUUECKON JTUCCOITHAITUU. DICKTPOJIUTHI U HEAJICKTPOIUTHI.
MexaHu3M IUCCOLMAlMNA ATIEKTPOJIUTOB C PA3JIUYHBIM XapakTepoM cBs3u. CTeneHb
BHGKTpOHHTquCKOﬁ Juccoluanuu. CunbHble U cna6me SJICKTPOJIUTHI. OCHOBHBIE ITOJI0KEHUI



TEOPHH EKTPOIUTUUECKOI Tuccoruanuu. MloHHble ypaBHEHHs peakiuii. Peakiuu oOmena,
uaymue 10 konna. Knaccudukaims MOHOB ¥ MX CBOMCTBA.

Kucnotsl, ux xnaccuduxamms. J[ucconnanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOIUTUYECKON Aucconran. MoJeKyIsipHble U HOHHBIC YPaBHEHUS PEaKIIUid.
B3anmoneiicTBre KUCIOT ¢ METAITIAMH. DJIEKTPOXUMHUYECKUMN psii HATPSIKEHUM METaJIOB.
BzanmogeiicTBHE KUCIIOT ¢ OKCHAAMH METaJUIOB. B3anMoielicTBHE KHCIOT ¢ OCHOBAHUSIMH —
peakuus HeruTpanu3anuu. B3aumoaeiictBue KUCIOT ¢ cosisiMu. Vicmonp30BaHue TaOIUIIBI
PacTBOPUMOCTH JJISI XapAKTEPUCTUKU XUMHUUECKHUX CBOMCTB KHUCJIOT.

OcHoBaHnus, ux kinaccudukaius. Jlucconnamnuss OCHOBaHHIM M MX CBOWCTBA B CBETE
TEOPHUU BJIEKTPOJIUTUYECKON AUCCOUMannu. B3anMoaericTBue OCHOBAHUM C COJISIMMU.
Hcnonk3oBanre TaOIUIBI PACTBOPUMOCTH ISl XaPAKTEPUCTUKH XUMHUYECKHX CBOMCTB
OocHOBaHui. B3aumoaeiicTBHe 1Ie/Ioueii ¢ OKCHIaMU HeMETaJIOB.

Comnm, ux qucconualys U CBOMCTBA B CBETE TEOPHUH DIICKTPOITUTHIECKON TUCCOIUAIIUU.
B3auMopeiicTBure coeli ¢ MeTauiaMu, OCOOCHHOCTH dTUX peakiuii. BzanmonericTBre coseii ¢
coyisiMu. Viconp30BaHue TaOIUIIBI pACTBOPUMOCTH JIJISL XapaKTEPUCTHKHA XUMHUYECKUX CBOHCTB
coJieit.

O06o0menue cBeieHn 00 OKCHAaX, X KilacCU(pUKAIIUU U CBOMCTBAX.

['enernueckue psbpl MeTaia U HeMetaiuia. ['eHeTndeckas CBsi3b MEXKY KilaccaMu
HEOPTraHUYECKHUX BEIIECTB.

OxucnutenbHO | BOCCTaHOBUTENbHBIE peakiuu. OnpeiesieHue CTereHeld OKUCICHUS IS
DJIEMEHTOB, 00Pa3YIONINX BEIIECTBA PA3HBIX KJIAcCOB. Peakiy HOoHHOTrO0 0OMEHa U
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEIb U BOCCTAHOBUTEIIb, OKUCIIEHUE U
BOCCTaHOBJICHHE.

CocraneHre ypaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0OM
AIIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB M HEMETAJUIOB, KUCIIOT U COJIEH B CBETE
OKUCITUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

Hemoncmpayuu.

HcnibiTanue BENIeCTB U UX pacTBOPOB Ha JIEKTPONMPOBOTHOCTH. 3aBUCHMOCTD
AIEKTPONPOBOJAHOCTH YKCYCHOM KUCIIOTHI OT KOHLIEHTpaluu. JIBUKEHUE OKPAILIEHHBIX HOHOB B
ANEKTPUUECKOM I10J1€. B3auMoaelcTBrE IMHKA C CEPOM, CONSTHOM KUCIOTOU, XIIOPUAOM
menu(Il). l'openue maraus. BzanmoneiicTBre XJI0pHOH U CepOBOIOPOTHON BOIBI.
Jlabopamopuvie onvimot.

18. BzauMoelicTBre pacTBOPOB XJIOpH/IA HATPHUS U HUTpaTa cepedpa.

19. ITonydyeHue HEpaCTBOPUMOTO THAPOKCH]IA U B3aUMOJIEVCTBUE €0 C KUCIOTaMHU.

20. B3anmoielicTBHEe KUCIIOT ¢ OCHOBAHHUSIMH.

21. B3anmoeicTBHE KUCIIOT ¢ OKCHIAMU METAILIOB.

22. B3anmoeiicTBHE KHUCIOT ¢ METaIaMH.

23. B3anMoieficTBHE KUCIOT C COJISIMH.

24. BzanMoieicTBHE 1IeJIOUel ¢ KMCIOTaMH.

25. B3anmojeiicTBHe 1IeJI0Uel ¢ OKCHIaMHA HEMETAJIOB.

26. B3anmoeiicTBHe 11€JI0UEl C CONSIMU.

27. Ilonmy4eHne v CBOMCTBA HEPACTBOPHUMBIX OCHOBAHHUM.

28. B3zaumMoaericTBrEe OCHOBHEIX OKCUIIOB C KMCJIOTaMHU.

29. B3aumMoaenicTBre OCHOBHEIX OKCUIIOB C BOJOM.

30. BzaumoeicTBre KUCIOTHBIX OKCHUIOB C IIIEJTOYaMU.

31. B3aumoaelcTBHE KUCIOTHBIX OKCHIOB C BOJIOH.



32. B3anMmogelicTBHE COIEH ¢ KMCIOTaMH.

33. B3auMoelCTBHE CONEH C IIeI0YaMH.

34. B3auMoACHCTBHE COJICH C COJISIMHU.

35. B3aumoseiicTBie pacTBOPOB COJIEH ¢ METaIaMH.

Tema 7. IlpakTukym 2. CBOMiCTBa PacTBOPOB

JIEKTPOJIUTOB (2 4.)
1. CpoiicTBa KHCIIOT, OCHOBaHHI, OKCHJIOB H COJICH.
2. PemieHne SKCIEepUMEHTAIBHBIX 33/1a4.

IIpenmeTHble pe3yJibTaThl 00yYeHH s

Yuawuiica oonscen ymemsn:

- MCIIOJIb30BATh MIPH XaPAKTEPUCTUKE BEIIECTB MOHITHS: «aTOM», «MOJIEKYJIa, «XUMHUYECKUN
MEMEHT», «XXUMHUECKUH 3HAK, UJIA CUMBOJI», «BEIIECTBOY», KIIPOCTOE BEIIECTBO», «CIOKHOE
BEII[ECTBO», «CBOMCTBA BEILIECTBY, «XUMUUECKHUE SIBJICHUNY, «(DU3UUECKUE SIBICHUS,
«k03(DPUIMCHTEI», «MHICKCHI», KOTHOCUTEIIbHAS aTOMHAS MacCay, «OTHOCHTEIbHAs
MOJIEKYJIIpHAs MacCay, «MaccoBasi JA0JIs DJIEMEHTa;

- BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MacCy BEUIECTBA U MACCOBYIO JIOJIF0 XUMHYECKOTO
3JIEMEHTA B COETUHEHMAX

- HaXOJIUTh BAJIGHTHOCTb AJIEMEHTOB 10 (opMyIie OMHAPHOTO COETMHEHUS.

- UCTIOJIB30BaTh MPU XapAKTEPUCTUKE BELIECTB MOHATUSA: «METAJUIbI», «ILIACTUYHOCTHY,
«TETUIOMPOBOTHOCTBY, «IJIEKTPOIPOBOTHOCTEY, KHEMETAJUIBI», «AJUIOTPOTIHS», «aJUIOTPOITHBIE
BUJIOU3MEHEHHUS, WUIH MOJU(DUKAITUN,

- UCTIOJIB30BaTh MPU XapPAKTEPUCTHUKE ATOMOB MOHATHS: «IIPOTOHY, KHEUTPOHY, «ITIEKTPOHY,
«XHUMHUYECKUH TEMEHTY, «MACCOBOE YUCIIO», «U30TOM», «IJEKTPOHHBINA CIION»,
«QHEPreTUYECKUN YPOBEHbY, «3JIEMEHTBI-METAIIIBI», «3JIEMEHThI-HEMETAJIIbI;

- IPY XapaKTEPUCTUKE BEIIECTB IPUMEHATH IMOHATUS «MOHHAS CBA3bY», KAOHBI», KKOBAJICHTHAs
HETOJISIPHAS CBS3bY, «KOBAJEHTHAs MOJISIPHAS CBA3bY, «3JEKTPOOTPULIATEITLHOCTDY,
«BaJIEHTHOCTBY, «METaJUINUecKas CBI3bY,

- UCTIOJI30BATh MPHU PEIICHUH PACYETHBIX 33]1a4 MOHATHUS: «KOJIMYECTBO BEIIECTBAY, «MOJbY,
«IOCTOSTHHAST ABOTAIPO», «MOJISIPHAS Maccay, «MOJISIPHBINH 00beM Tra30By, KHOPMAJIbHBIC
YCIIOBHS»; «MacCOBas JIOJIsl DJIEMEHTA B BEIIIECTBEY, «MACCOBast JOJSI PACTBOPEHHOTO BEIIIECTBAY,
«00BEMHas 0JI Ta3000pa3HOTO BEIIECTBAY;,

- YCTaHABIIMBATh MPUYUHHO-CJICJICTBEHHBIE CBA3U MEXIY CTPOCHHEM aTOMa U XUMUYECKON
CBSI3bI0 B IIPOCTHIX BEILIECTBAX — METAJUIaX U HEMETAJIAX;

- UCTIOJIb30BAaTh MPU XapAKTEPUCTUKE BELIECTB MOHATHUS: «CTENEHb OKUCIEHUS, «BAJIEGHTHOCThY,
«OKCHUBD», «OCHOBAHUS, «UIEIOYN», «KKAYECTBEHHAS PEaKLUs», «MHIUKATOP», «KUCIOTHD,
«KHUCIIOPOACOCPKAIINE KHUCIOTHI, «OECKUCIOPOTHBIC KHUCIOThIY, «KKHCIOTHAS CPEeIay,
«IIETIOYHAsl cpefiay, «HEUTpallbHas cpefay, «ikana pHy, «commy», «amopdHbIe BemecTBay,
CKPUCTAUTMYECKHUE BEIIECTBAY, «KKPUCTAIUIMYECKAS PEIIETKA», «MOHHAS KPUCTAUTMUECKast
pEIIeTKay, «aTOMHAsI KPUCTAJUTMUECKas PEIIeTKay, «MOJIEKYJIIpHas KpUCTaTMIecKast
pelIeTKay, «MeTauIMuecKas KpUCTaUIMIecKas pemeTkay, «CMECH;

- ACTIOJIB30BaTh TAOIHUILy PACTBOPUMOCTH AJIsI OTIPEACIICHUS] PACTBOPUMOCTH BEIIECTB;



- YCTaHABIMBATh TCHETUYECKYIO CBSI3b MEXKTY OKCHJIOM M TUAPOKCUAOM U HA000POT; MPUIHUHHO-
CJIEICTBEHHBIE CBSI3U MEK/y CTPOCHUEM aTOMa, XUMUUYECKOU CBSI3bIO M TUTIOM KPUCTAJTMYECKOM
PEIIEeTKH XUMUYECKUX COCTUHECHUI;

- HUCTIOJIB30BaTh MPU XapPAKTEPUCTUKE BEIIECTB MOHATHUS: «IUCTUILIALIMIY, «IIEPETOHKAY,
«KpUCTAIN3ALN, «BbIIAPUBAHUEY, «PUIBTPOBAHKEY, «BO3TOHKA, WU CYOIUMAIU»,
«OTCTaMBaHHE», «LIEHTPUPYTHUPOBAHHEY, «XUMHUECKAS PEAKIUI», «XXUMUYECKOE YPaBHEHUEY,
«peaKlUy COCTMHEHUS», «PEAKLUU PA3I0KECHUS», «PEAKIIUH OOMEHAY, «PEAKIIUN 3aMEIICHU,
«peaKuu HEUTpaAIU3aLUn», «IK30TEPMUYECKHUE PEAKIIUNY, «IHIOTEPMUUYECKUE PEAKLIUNY,
«peaKlUy TOPEHUSI», «KaTaIu3aTOPhD», «PEPMEHTHI», «0OpAaTUMBIE PEAKIUNY, «HEOOpaTUMbIe
pEeaKLHMNY, «KATATUTUUYECKUE PEAKIIUNY, HEKATATUTUUECKUE PEAKIIUNY, «Psii aKTUBHOCTH
METaJNIOBY, «TUAPOIIHU3Y;

- YCTaHABIMBATh MPHUYNHHO-CJICICTBEHHBIC CBSI3U MEKIY (PU3NUYECKHUMH CBOHCTBAMU BEIIIECTB U
CIoco0OM pa3esIeHHs] CMECEil;

- ACIIOJIb30BaTh TAOIUILy PACTBOPUMOCTH JJIsl OTPEAeNICHUS] BO3MOKHOCTH MTPOTEKAHUS PEaKIUuit
o0MeHa; NIeKTPOXUMUYECKHUH PsAJl HAPSKEHUH (AKTUBHOCTH ) METAIIJIOB JJIsl OMIPEICTICHUS
BO3MOKHOCTH IIPOTEKAHUS PEaKIUN MEXAY METaulaMU U BOJHBIMU PAaCTBOPAMU KUCIIOT U
coJIei;

- MPOBOJMUTH PACUETHI 10 XUMUYECKUM YPAaBHEHHUSM Ha HAXO0KJIEHUE KOJIMYECTBA, MACCHI MU
00beMa MPOAYKTA PEAKIIMH 10 KOJMYECTBY, MacCe UM 00bEMY UCXOTHOTO BEIIECTBA; C
WCIIOJIb30BAHUEM TMOHATHUS «I0JIs1», KOTJIa UCXOTHOE BEIISCTBO JIaHO B BUJIE PACTBOpA

C 3a/IaHHOM MAacCOBOM J10JI€M PACTBOPEHHOT'O BEILIECTBA UJIU COAECPIKUT ONPEICICHHYIO JOJIIO
puMecei.

- oOpamarbcs ¢ 1abopaTopHBIM 000PYAOBaHUEM U HarpeBaTebHBIMU IPUOOPAMHU B
COOTBETCTBUHU C MPaBUIIAMU TEXHUKHU 0€30MaCHOCTH;

- BBITIOJTHSATH POCTEHIINe MprueMbl paboThI ¢ TabopaTOPHBIM 000pyAOBaHUEM: JTA0OPATOPHBIM
ITaTUBOM; CITUPTOBKOI;

- HaOJII0/1aTh 32 CBOMCTBAMU BEIIECTB U SBJICHUSIMH, IIPOUCXOISAIIMMH C BEIIECTBAMU,

- OMKCHIBATh XUMUYECKUN IKCTIEPUMEHT C MOMOIIBbIO €CTECTBEHHOTO (PYCCKOTO WJIH POJTHOTO)
SI3bIKA U SI3bIKA XUMHUH;

- JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA;

- TOTOBUTH PACTBOPHI C ONIPENEIEHHON MAaCCOBOM J10J1€i paCTBOPEHHOTO BEUIECTBA;

- IPUTOTOBUTH PACTBOP U PACCUUTATh MAaCCOBYIO JOJIFO PACTBOPEHHOTO B HEM BELIECTBA.

- UCTIOJIB30BaTh MPU XapAKTEPUCTUKE MPEBPAILICHHUI BEIIECTB MOHITHS: «PAaCTBOPY,
«QIEKTPOJIMTHYECKAS AUCCOLMALINSY, «IIIEKTPOITUTHD, «HEIIEKTPOIIUTHI», «CTETIEHb
JIUCCOITUAITIN Y, «CUITBHBIC DJIEKTPOJIUTHI», «CJIA0BIE IIEKTPOIUTHDY, KKATHOHBI», «AHUOHBD,
«KHUCJIOTBI», «KOCHOBAHUS», «COJINY, KMOHHBIE PEAKIIUNY, KHECOJICOOPa3YIONHNE OKCHIBD,
«coneo0pasyromue OKCUIBI», «KOCHOBHBIC OKCHIBI», «KUCIIOTHBIE OKCHIIBIY, «CPETHUE COJINY,
«KUCJBIE COJINY», KOCHOBHBIE COJINY, «T€HETUUCCKUN PSA», KOKUCITUTEIPHO-BOCCTAHOBUTEILHBIE
pEeaKLMN, «OKUCIUTEINbY», «BOCCTAHOBUTENDY, OKUCIEHUEY», «BOCCTAHOBJICHUEY;

- IPUBOJUTH MPUMEPHI PEAKLIUNA, TOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA KUCIOTHBIX U
OCHOBHBIX OKCUJIOB, KUCJIOT, OCHOBaHUM U COJIEH; CYIIECTBOBAHUE B3AUMOCBSI3U MEKY
OCHOBHBIMH KJIaCCaMHU HEOPTraHUYECKUX BEIIECTB;

onpeoenamo:

- TUIl XUMUYECKOM CBsI3U 10 (hopMyIie BEIeCTBa;

- IPUHAITIC)KHOCTh HEOPTaHUYECKHUX BEUIECTB K OJJHOMY M3 U3YUYEHHBIX KJIAaCCOB — METAaJLIbI U
HEMETaJUIbL;



- IPUHA/IJIEKHOCTh HEOPraHNYECKUX BEHIECTB K OJJHOMY M3 U3YUYEHHBIX KJIaccOB (OKCHIBI,
JeTy4ue BOAOPOAHbIE COCTMHEHHS, OCHOBAHUS, KUCIOTHI, COJIH) IO opMyIie;

- BAJICHTHOCTD U CTEIIEHb OKUCIIEHUS IEMEHTOB B BEILIECTBAX;

- OKHCJIMTENb U BOCCTAHOBUTEND, OKUCIEHUE U BOCCTAHOBJIEHUE B OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUAX;

paziuvamo:

- TeJla ¥ BEUIECTBA;

- XUMHUYECKHI 3JIEMEHT U IPOCTOE BEUIECTBO;

- SKCIEPUMEHTAIBHO KUCIIOTHI U LIEJI0YH, OJIb3YSICh UHANKATOPAMH;

Onucvl6amy:

- (hOpMBI CyIIIECTBOBAHHS XUMUYECKHX 3JIEMEHTOB (CBOOOTHBIC aTOMBI, IPOCTHIE BEIIECTBA,
CJIO’KHBIC BEIECTBA);

- Tabunyto popmy [leproandeckoit CHCTEMBI XUMHUUECKUX JIEMEHTOB,;

- osiokeHue sneMenta B Tabnuie /. Y. Menaeneesa, HCONb3YsI MOHATHS KIIEPHOI,
«TpYIay, «rIaBHAas MOATPYIINay, «I000YHAs TOATPYIINay;

- CBOMCTBA BEIIECTB (TBEP/BIX, )KUIKUX, Ta3000pa3HbIX);

- 00BACHATD CYITHOCTh XMMHUYECKUX SIBJICHUM (C TOUKHU 3PEHUSI aTOMHO-MOJIEKYJISIPHOTO YUCHHS)
Y MX MIPUHIHAIAATHHOE OTIUYHE OT (PU3UICCKHUX SIBICHUIA;

- COCTaB U CTPOEHHUE ATOMOB 3JIEMEHTOB C MOPSAAKOBbIMU HOMepamu 1—20 B Ilepuonnueckoit
cucteMme xuMudeckux sneMeHToB J. 1. Meneneena;

- [10JIOKEHUE JIEMEHTOB-METAJUIOB U 3JIEMEHTOB-HEMeTaI0B B [lepuonnueckoii cucreme
xumuueckux 3neMeHToB 1. . Menneneesa;

- CBOMCTBA BEIIECTB (Ha MPUMEPaxX MPOCTHIX BEIIECTB — METAIJIOB U HEMETAIIJIOB);

- CBOMCTBA OTAENbHBIX MPEICTaBUTENCH OKCUAOB (Ha MPUMEpPE BOJBI, YTIIEKHCIOTO rasa,
HETralleHOW N3BECTH), JIETYUMX BOJOPOJHBIX COETMHEHUH (Ha MpUMepe XJI0pOBOJOPOa U
aMMuaka), OCHOBaHMM (Ha MpuMepe rUAPOKCUAOB HATPHUsI, KaJus U KaJbliKA), KUCIOT (Ha
IIpUMepe CEpHOM KUCIIOTHI) U coJiel (Ha mpuMepe XJIopuaa HaTpHsl, KapOoHaTa Kalblys,
docdara xkanpus);

- peaKIuu C MOMOIIBI0 ECTECTBEHHOT'O (PYCCKOT0 MJIM POAHOIO) SI3bIKA U SI3bIKa XUMUU;

- MPU3HAKU U YCIOBUS TEUEHUSI XUMUYECKUX PEAKIUH, 1eJ1aTh BHIBOJbl HA OCHOBAaHUU aHAIN3a
HaOJr0/1eHUH 32 SKCIIEPUMEHTOM;

- pacTBOpeHHE KaK (PU3MKO-XHUMUYECKUN MPOLIECC;

cocmaenanmo

- CXEMBI pacIpeeIeHus JIEKTPOHOB M0 3JIEKTPOHHBIM CJI0SIM B 3JIEKTPOHHOM 000JI0UKe aTOMOB;
CXEMBI 00pa30BaHUs Pa3HBIX THIIOB XUMUYECKON CBSI3U (MOHHOU, KOBAJIGHTHOM,
METaJIITNYECKON );

- (opMyIiBl OMHAPHBIX COCTUHEHUN 110 BaJICHTHOCTH,

- Ha3BaHHUS OKCHUJIOB, OCHOBAHMUI, KUCIIOT U COJICH;

- YpaBHEHHUS XUMUYECKHUX PEaKLMii Ha OCHOBE 3aKOHA COXPAHEHHUS MacChl BELIECTB;

- YpaBHEHHUS 3JEKTPOJIUTUUECKON JTUCCOIUAIIUN KUCIIOT, OCHOBAHUI U COJIEH; MOJIEKYJISIPHBIE,
MOJIHBIE U COKPAIllCHHbIE MOHHBIE YPABHEHUS PEaKLUi ¢ y4aCTUEM BJIEKTPOJIUTOB; YpaBHEHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN, UCIIONB3YsI METO/] 3JIEKTPOHHOTO OallaHca;
YpaBHEHHUS peakiuii, COOTBETCTBYIOUINX MOCIEA0BATEIHLHOCTH ((IIEMIOYKE)) MPEBPALLECHUI.
00vACHAMD

- 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUECKUX 2JIEMEHTOB (3aps10B sep aTOMOB, Yncia
3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM CJIOE, YHCIIO 3AIIOJIHAEMBIX IEKTPOHHBIX CIIOEB, PAINYC
aToma, 3JIEKTPOOTPULIATEIbHOCTh, METAUNIMYECKUE U HEMETAJUTMUYECKUE CBOMCTBA) B EPUOJIAX U



rpynnax (riaaBHbIX noArpymnmnax) [lepuoaudeckoii cuctemMsl XUMHUECKUX 3aemMeHTOB 1. U.
MenzeneeBa ¢ TOUKU 3pEHMS TEOPUU CTPOEHUS aTOMa;

- CpaBHUBAaTh CBOWCTBAa aTOMOB XMMHUYECKUX 3JIEMEHTOB, HAXOSAIINXCS B OJJHOM [IEPUOJIE WU
r1aBHOM noarpynne Ilepuoanueckoi cucreMsl XUMUYeCKuX 3ieMeHToB 1. 1. Menneneena
(3aps10B sAA€p AaTOMOB, YUCIIA SJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJI0€, YK CIIO
3aI0JIHSAEMbIX IEKTPOHHBIX CIIOEB, PAIUyC aTOMa, MIEKTPOOTPULIATEIbHOCTh, METAIIMUECKUE U
HEMETaJJINUYeCKue CBOMCTBA);

- IPUYMHHO-CJIE/ICTBEHHBIE CBSA3U: COCTaB BEILECTBA — THUII XMMUYECKOH CBSI3H;

- MHOr00Opa3ue MpOCThIX BELIECTB TAKMM (DAKTOPOM, KaK aJIJIOTPOIIHS;

- 3aKOH COXPAHEHMS MACChI BELLIECTB C TOUKHU 3PEHMSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHUS;
Knaccuguyupoeams

- BEILIECTBA [10 COCTABY Ha IIPOCTHIE U CIIOXKHBIE;

- IPOCThIE BELIECTBA HA METAJLIbl U HEMETAJLJIb, DJIEMEHTHI:

- CJI0)KHbIE HEOPraHMUYECKUE BEIECTBA 10 COCTaBY Ha OKCHU/bI, OCHOBAHMsI, KUCIIOTHI U COJIY;
OCHOBAHM$, KUCJIOTHI U COJIM 10 PAaCTBOPUMOCTH B BOJIE; KUCJIOTHI IO OCHOBHOCTH U
COJICPKAHUIO KUCIOPOAA;

- XMMUYECKHE PEaKLIUU 110 YUCILY U COCTaBY UCXOJHBIX BEILECTB U IMPOIYKTOB PEAKLIUY;
TETIIOBOMY 3 (PEKTY; HAIPABICHUIO IPOTEKAHUS PEAKIIUH; YIACTHIO KaTaIn3aTopa;
XapaKmepu3o6anb:

- OCHOBHBIE METO/Ibl U3YUYEHUsI ECTECTBEHHbBIX TUCIUIUINH (HAOII0A€HNUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- BEIIECTBO I10 €r0 XUMHUYECKOH (popMyJsie coraacHo MmiaHy: KaueCTBEHHbIH cOCTaB, TUI
BEIIECTBA (IIPOCTOE UIIH CI0XKHOE), KOTUYECTBEHHBII COCTAaB, OTHOCUTENbHASI MOJIEKYJIIpHAs
Macca, COOTHOILLIEHHE Macc JIEMEHTOB B BEILIECTBE, MAaCCOBBIE JI0JI HJIEMEHTOB B BEILlECTBE (151
CJIO’KHBIX BEILECTB);

- POJIb XUMHUH (TIOJIOKUTENBHYIO U OTPULIATENbHYIO) B )KM3HU UEJIOBEKa, apryMEHTHPOBATh CBOE
OTHOIIIEHUE K 3TOM IIpodieme;

- XUMHUYECKHE 3JIEMEHTHI 110 UX M0JI0KeHHUI0 B [leproaudeckoi cucteMe XMMHUYECKUX
anemeHToB JI. V1. MenzeneeBa (XUMHUYECKUH 3HAK, TOPSAIKOBBIM HOMEpP, IEPUOJ, TPYIINA,
MOJArpPYIIa, OTHOCUTENIbHAs aTOMHAsl Macca, CTPOCHNE aTOMa — 3apsij s1pa, YUCIIO IPOTOHOB U
HEUTPOHOB B Ape, 00111ee YHCIIO JIEKTPOHOB, PACIPEeIEHHE HIEKTPOHOB MO IEKTPOHHBIM
CIIOSIM);

- MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOW CBS3U (OOMEHHBIN), HIOHHOM CBA3M, METANTHYECKOI
CBSI3H;

- 00mme pu3nIecKre CBOMCTBA METAIIOB;

- aTOMHbIE, MOJIEKYJISIpHbIE, HOHHBIE METAINTNYECKUE KPUCTATUINYECKUE PEIIETKH; CPEAY
pacTBopa ¢ MOMOUIbI0 Kbl pH;

- 0011IMe XUMHUYECKUE CBOWCTBA KUCIOTHBIX U OCHOBHBIX OKCHUJIOB, KUCJIOT, OCHOBaHHM U COJeH C
MO3ULUI TEOPUU AIEKTPOJIUTUIECKON JUCCOLUALNH; CYIIIHOCTh 3JIEKTPOIUTHUECKON
JUCCOLIMAIIMY BEIIECTB ¢ KOBAJIEHTHOM MOJISIPHOM U NOHHON XUMHUYECKOM CBSI3bI0; CYIHOCTD
OKHCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIU;

npogooump

- HaOJIIOICHUsI CBOMCTB BELLIECTB U SIBJICHUH, IPOUCXOASAIINX C BELIECTBAMU;

- OTIBITHI, TOATBEPKAAIOIINE XMMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX
BEIIIECTB.

coon00ams TIpaBuiia TEXHUKHU O€30I1aCHOCTH IIPU POBEIEHUH HAOMIOAEHUN 1 1a00paTOPHBIX
OIIBITOB.



TemaTH4eckoe MIAHNPOBAHUE YPOKOB XMMHU B 8 Ki1acce
(2 yaca B HejeJ110 — 68 YacoB).

Beenenue (4 4.)

1 1 ITpeamer xumun. BemecTna.

2 2 [TpeBparienus BemecTB. Poip XuMuu B KU3HU
YyeJloBeKa.

3 3 3HaKu (CUMBOJIbI) XUMUYECKUX IJIEMEHTOB.

4 4 Xumuaeckue ¢Gopmysbl. OTHOCUTEIbHAS aTOMHAS U

MOJIEKYJISIpHAs! MacCBhl.

Tema 1. AToMbl XUMHYECKHX 3JIeMeHTOB (11 1)

3) 1 OCHOBHBIE CBE/IEHUS O CTPOCHUH aTOMOB.

6 2 CocTaB aTOMHBIX Siiep: TPOTOHBI U HEHTPOHBI.
N3oTOombI.

7 3 OnekTpoHbl. CTpoeHHe EKTPOHHBIX 000104YeK
aTOMOB

8 4 CTpoeHue AJIEKTPOHHBIX 000JI0YEK aTOMOB

9 5 [lepuoanueckas cucTeMa XMM.3JIEMEHTOB U
CTPOCHHE aTOMOB.

10 6 Honnast xummaeckast CBsi3b

11 7 KoBajleHTHas1 HENoJsIpHas XMMUYECKas CBA3b

12 8 DnekTpooTpulaTebHOCTh. KoBaneHTHas momispHas
XUMHUYECKasl CBSI3b

13 9 Merammueckass XMMUY€ECKasi CBS3b.

14 10 O0001Ienne U cucTeMaTH3alys 3HaHUN 00

aJIEMEHTAaX: MeTaljlaxX U HeMeTalljiax, O BUjgax
XAMHUYECKON CBA3U

15 11 KonTponbHas paboTa o reme «ATOMBI XUMHUYECKHX
HJIEMEHTOBY

Tema 2. IIpocThie BemecTBa (1)

16 1 OO0m1as XapaKTepUCTUKa METAIIIOB

17 2 OO011ast XapaKTepUCTHKA HEMETAJIOB

18 3 Pemenne ynpaxHeHui.

19 4 KommuectBo BemecrBa. Mousipaast Macca.

20 5 KonnuecTtBo BemectBa. MousipHas macca.

21 6 Mounsipablii 00BEM ra3000pa3HbIX BEIIECTB

22 7 Pemenue 3amau

23 8 O00011IeHYE ¥ CUCTEMATU3alis 3HAHUHM 110 TeEME

((HpOCTBIC BCIICCTBaA»

Tema 3. CoennHeHNsi XMMHU4YECKHX 3J1eMeHTOB (12 4)

24 1 CTeneHb OKHUCIICHUS.

25 2 Kiaccer OuHapHbIx coenuHeHnid. OKCHIbI.

26 3 OcHoBaHusg

27 4 Kucnotsr

28 5 Comu. CocTaB ¥ Ha3BaHUE COJICH.

29 6 Pacuersl o hopmymnam coneir. O6001IeHNE 3HAHUH O
KJ1accax BEIIECTB.

30 7 Konrtponsnas padora Ne2 o teme «IIpocteie
BEILIECTBA U COCMHEHUS XUM. DJIEMEHTOBY

31 8 Kpucrannnueckue pemerkd. AMop(dHBIe Tera.

32 9 UYucTteie BemecTBa u cMecH. CriocoObl pasieneHus




cMecen.

33 10 MaccoBas 10JIs1 KOMIIOHEHTOB CMecel
34 11 O0bBeMHas 10/ KOMIIOHEHTOB CMECEH
35 12 Pemenune pacueTHbIX 3a1a4

Tema 4. U3menenusi, npoucxoasmme ¢ Bemecrsamu (10 v)

36 1 Dus3nvecKue 1 XUMHICCKHUE SIBJICHUS

37 2 XUMHYECKUE PEeaKIuU

38 3 XHUMHYECKUE ypaBHEHHS. Peakinu pa3iokeHusl.
39 4 Peakmin coeiMHEHUS.

40 5 Peakinu 3amerenus

41 6 Peakinn oomeHa

42 7 PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM

43 8 PacueTsl Mo XUMHUYECKUM YpaBHEHUSIM

44 9 O06001IeHIe 3HAHUI TI0 TEME

45 10 KoHntposbhas padora Ne3 no teme «3meHeHus ¢

BC€IICCTBaAMU»

Tema S. IIpakTuxkym 1. Ilpocreiimue onepanuu ¢ BemecTsoM (S 4)

46 1 [Tpuemsbl oOpateHus ¢ 1a00paTOPHBIM
000py1I0BaHHEM

47 2 AHanmM3 MoYBBI U BOJIBI.

48 3 OuucTKa NOBAPEHHOM COJIN.

49 4 ITpr3HaKu XMMUYECKOUN pEAKIIUH.

50 5 [TpuroTtoBneHne pacTBOpa caxapa U omnpezeseHue

€r0 MacCOBOH JIOJIU.

Tema 6+7. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3/1eKTPOJUTOB (16 u).
IpakTukym 2 (2 v).

o1 1 PactBopeHune kak pU3NKO-XUMHUYECKUI MpoIieccC.
PactBopuMocTs. Tursl pacTBOpPOB.

52 2 DJIEKTPOTUTHYECKAs JUCCOIHAITHSI.

53 3 OcHoBHBIC TTOT0XKEHHSI T ]

54 4 VoHHBIE ypaBHEHU peakIuil

55 5 Kucnots! B ceete TOJ]

56 6 CBolicTBa KHUCJIOT

57 7 OcHoBanus B cBete TOJl. CBolicTBa OCHOBaHU.

58 8 OKcHIEBL

59 9 Comu B cBete TO/I.

60 10 I'eHeTnyeckas CBS3b BELIECTB B HEOPraHUUYECKOU
XUMHH.

61 11 [TpakTny.pab. CBoiicTBa KUCIOT, OCHOBAaHU,
OKCHJIOB U COJIEN

62 12 [TpaxTiu.pal. Pemenne sxcnepuMeHTalbHbBIX 3a/1a4

63 13 O060011eHIE 3HAHUI IO TEME.

64 14 KonTponbhas pabota no teme «CBONCTBa pacTBOPOB
HIIEKTPOJIUTOBY

65 15 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEaKIUH.

66 16 Ynpaxsenus B cocrapinennn OBP

67 17 CBoiCTBa M3YYCHHBIX KJIACCOB COCTMHECHHI B CBETE
OBP

68 18 CBoiicTBa 3y4EHHBIX KJIACCOB COCIMHEHHI B CBETE

OBP




