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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma yueOHOro Kypca Mo XUMHH Ajis 8 Kiacca pa3padoTaHa Ha OCHOBE
@denepallbHOTO  TOCYIAPCTBEHHOTO  00pa30BaTEIbHOTO CTaHAapTa o0IIero oOpa3oBaHUS,
MPUMEPHOM MPOTPpaMMBl OCHOBHOTO 0OIIero oOpa3oBaHHus 1O XWMHH (0a30BBIH ypOBEHb) U
aBTopckoit nporpammsl O.C. I'abpuensna (I'abpuensia O.C. IIporpamma kypca xumun s 7-11
KJIacCOB 00I1eo0pa3oBaTenbHbIX yupexaeauii M: JIpoda,2017 1). B Heli Takke yYUTHIBAIOTCSA
OCHOBHBIC HJeH U ToJoxkeHus I[Iporpammbl pa3BuUTHS H (QOPMHPOBAHUS YHUBEPCATBHBIX
Y4€OHBIX IEUCTBHH /11 OCHOBHOTO 00LIETO 00pa3oBaHMs.

IIporpamma paccuntaHa Ha 68 wyacoB (2 uaca B Henemo). JlanHas mporpamMma
KOHKPETH3UPYET COJep’KaHuEe CTaHAapTa, NaéT paclpeiesieHue y4yeOHBIX 4acoB IO pasjaeiam
Kypca, MOCJIeIOBATEIbHOCTh H3YUEHHs] TEM U pa3[elioB € YYETOM MEXKIPEIMETHBIX U
MPEIMETHBIX CBSI3EH, JIOTUKH Y4eOHOT0 Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH yJaluxcsl.

XuMmus, Kak OJHAa W3 OCHOBOMNOJAralomux o0JacTeil ecTeCTBO3HAHMSA, SIBIISCTCS
HEOTHEMJIEMOM YacThi0 00pa30BaHMsI IMIKOJIHLHUKOB. Kax bl ueIoBeK KMBET B MUpPE BEILECTB,
MO3TOMY OH JOJDKEH HMETh OCHOBBI (DYHIaMEHTAIbHBIX 3HAHUH MO0 XUMUU (XHMHYECKas
CUMBOJIMKA, XMMHUYECKUE TOHATHUS, (DAKThl, OCHOBHBIC 3aKOHBI M TEOPHUU), MO3BOJISIOIINE
BBIPa0O0TaTh MPEJCTABICHHUS O COCTaBE BEIIECTB, MX CTPOCHUH, NMPEBPALICHUSIX, TPAKTUIECKOM
UCIIOJIb30BAaHUH, a TAK)Ke 00 OMAaCHOCTU, KOTOPYIO OHU MOTYT IPEICTaBIISTh.

B cocraB YMK Bxopsr:

Yuebnuxu:

1. Xumus. 8 xnacc. Yuebnuk (aBrop O. C. ['aGpuensn). 288 c.

2. Xumus. 9 xnacc. YueOnuk (aBrop O. C. I'abpuensn). 320 c.

Tempaou:

3. Pabouas tetpazap. 8 kiace (aBTopsl O. C. 'abpuensn, C. A. Cnaakos). 208 c.

4. Pabouas tetpanp. 9 knacc (aBropsl O. C. I'abpuensn, C. A. Cnankos). 224 c.

5. Terpaap st 1a00paTOPHBIX OMBITOB W MpakThyeckux pabot. 8 kmacc (aBroper O. C.
["abpuensH, A. B. Kynmosa). 96 c.

6. Terpamp ana nMaboOpaTOPHBIX OMBITOB U MpakTU4Yeckux pabor. 9 kmacc (aBropel O. C.
["abpuensu, A. B. Kynmosa). 112 c.

7. Terpaap Uit OIIEHKM KadecTBa 3HaHUU mo xumuu. 8 kiacc (aBropel O. C. 'abpuensH, A. B.
Kymnmosa). 112 c.

8. Terpaap 1uist OlleHKH KadecTBa 3HaHUU To xumuu. 9 knacc (aBropel O. C. 'abpuensH, A. B.
Kymnmosa). 112 c.

Memoouueckue nocodus 0ns yuumens:.

9. Metoamnueckoe nocodue. 8 kiacc (aBropsl O. C. IN'abpuernsn, C. A. Cnankos). 190 c.

10. Metonuyeckoe mocodue. 9 knacc (aBropsl O. C. 'abpuensn, C. A. Cnaakos). 190 c.

11. HacronbHas kHura yuurens. 8 kiacc (aBropel O. C. I'abpuensn, H. I1. BockoOoitnukoBa, A.
B. Slmykosa). 400 c.

12. Kuwra qs yaurens. 9 knace (asropst O. C. Tabpuensn, 1. I'. Octpoymos). 400 c.

13. Xumuueckuii skciepuMeHT B 1kose. 8 kiace (aBtopsl O. C. I'abpuensH, H. H. Pynos, B. 1.
Tonkynos). 304 c.

14. Xumuyeckuit sxciepuMeHT B 1mkone. 9 knace (aBropst O. C. 'abpuensu u np.). 208 c.

15. KonTpomabsHbie 1 mpoBepouHbie padoThl. 8 kimacc (aBTopsl O. C. ['abpuensH u np.). 224 c.

16. KonrtposbHble 1 mpoBepouHble padboTsl. 9 kinacc (aBropsl O. C. ['abpuenss u ap.). 240 c.

17. Xumus B Tecrtax, 3amayax, ynpaxHeHusx. 8 kiacc (aBropel O. C. I'abpuensu, T. B.
CmupHoBa, C. A. CnaakoB). 224 c.

18. Xumus B Tecrax, 3amadax, ynpaxkHeHusx. 9 ximacc (aBropel O. C. T'abpuwensa, T. B.
CmupHoBa). 288 c.

19. Xumus. 8 kitacc. DIeKTPOHHOE MYJIbTUMEIHIHHOE H3aHHC.

20. Xumus. 9 kinacc. NEKTPOHHOE MYIbTUMEANIHHOE U3JaHHE



PA3AEJI 1. PE3YJIBTATBI OCBOEHHUSA KYPCA

B coorBerctBHM ¢ Denepa’bHBIM TOCYJAapCTBEHHBIM 00pa30BaTEbHBIM CTAaHAAPTOM
OCHOBHOTO 00111ero 00pa3oBaHus TJIaBHBIMU IIEJISIMU IIKOJIBHOIO XHMHUYECKOro 00pa3oBaHUS
ABJISIOTCA:

* (opmupoBaHue y oOOy4aroumxcs CHUCTEMbl XMMHMUYECKHUX 3HAHUM Kak KOMIIOHEHTa
€CTECTBCHHOHAYYHbIX 3HAHUN;

* pa3BUTHE JUYHOCTH OOYYAIOIIUXCS, UX UHTEIJICKTYaJbHbIX U HPABCTBEHHBIX KAa4yeCTB,
(dopMHpOBaHHE TYMAaHHCTHYECKOTO OTHOIICHUS K OKPYKAIOIMIEMYy MHPY U 3KOJIOTHYECKH
1[€JIeCO00Pa3HOr0 MOBECHHS B HEM;

* MOHMMaHUE OOYYArOIIMMUCS XUMHUHM KaK MPOU3BOAUTEIILHOW CHIIBI OOIIECTBA M Kak
BO3MOXKHOM o0actu Oyayiei npodeccuoHalbHOMN 1eITeIbHOCTH;

* pa3BUTHE MBILIUICHUS OOYYAIOUINXCS MOCPEICTBOM TAaKUX IO3HABATENBHBIX YU4EOHBIX
NeiCcTBUi, KaKk yMeHue (hopMyIupoBaTh NpoOIEMy U THIIOTE3Y, CTABUTD LIEIH U 3a/1a4H, CTPOUTH
IUIaHbl JOCTHKECHMsI LEJNed M PEIICHHWS II0CTaBIEHHBIX 3a/1ad, OIpPEACNATh IIOHATHSA,
OTPaHUYMBATH UX, ONUCHIBAThH, XapAKTEPU30BATh U CPABHUBATD;

* IIOHMMaHUE B3aWMOCBS3U TEOPUM M IIPAKTHKH, YMEHHME IIPOBOJIUTH XWMHUYECKHUI
SKCHEPUMEHT U Ha €r0 OCHOBE JI€JIaTh BHIBOJBI U YMO3AKIIFOUCHHUS.

JUIs JTOCTHDKEHWS OSTUX TIIelied B Kypce XHUMHUHM Ha CTYIEHH OCHOBHOTO OOIIEro
00pa30oBaHus pelIatoTCs CASAYIOUINE 3d0ayu:

—  opmupyiomcsi 3HAHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (aKTOB, TIOHSTHH,
XUMUYECKHUX 3aKOHOB M TEOPHil, BBIPAKEHHBIX ITOCPEICTBOM XUMUYECKOIO A3BIKA;

— pa3BuBaomcsi ymeHus HaOIIOJATh U OOBSCHATH XWMHUYECKUE SIBIICHHS, MPOHCXOIINE B
pHUpojie, J1abopaTOPHBIX YCIOBUAX, B OBITY M Ha TPOU3BO/ICTBE;

— npuobpemaromcs cneyudanivHvle YMeHUs U HAblKu TO 0€30MacHOMY OOpaIleHUI0 C
XUMUYECKUMHU BEIIECTBAMU, MaTEPUAIaMU U MPOLIECCAMU;

— ¢opmupyemca eymanucmuyeckoe OmMHOUleHUe K XUMUu KaK IPOU3BOJUTENIBHON cuie
o011ecTBa, ¢ TOMOIIbIO KOTOPOU pelaroTcs rodaibHbie IPOOJIEeMbl YEI0BEYECTBA,

— ocywecmensnemcs unmezpayus XAMAYECKON KapTUHBI MUPA B €IMHYIO HAYYHYIO KapTUHY.

[To 3aBepuieHnn Kypca XMMUU Ha 3Tarie OCHOBHOTO OOIIEro oOpa3oBaHMs BBITYCKHUKH
OCHOBHOM LIKOJIBI JOJKHBI OBJIAJIETh CICAYIOIMMU PE3YIbTaTAMMU:

JIMYHOCTHBIE Pe3yJibTAThI
— 3HAHUe U NOHUMAHUe: OCHOBHBIX UCTOPUUYECKUX COOBITHUM, CBSI3aHHBIX C PA3BUTHEM XHUMHH;
JOCTHIKEHHUH B 00JIACTU XUMUU U KYJIBTYPHBIX TPAIUIIUN CBOCH CTPAHBI (B TOM YKCJIE HAYYHBIX);
00IIEMUPOBBIX JOCTHXKEHHI B 00JaCTH XMMHU;, OCHOBHBIX MPUHIIMIIOB U MPABUJI OTHOIIEHUS K
MPUPOJIe; OCHOB 3J0POBOrO 00pa3a XU3HU U 30POBbEeCOEpEraronIfuX TEXHOJIOTHIA; MpPaBHI
MOBE/ICHUSI B YPE3BBIYAWHBIX CUTYyallMAX, CBA3aHHBIX C BO3JCUCTBUEM PA3JIMYHBIX BEIIECTB;
OCHOBHBIX TIpaB W 00s3aHHOCTEH TpakJaHWHA (B TOM 4YHCJEe OOYYaroIIerocs), CBA3aHHBIX C JINYHOCTHBIM,
NpOoPECCHOHAIBHBIM U JKU3HEHHBIM  CaMOOIMPEACICHUEM; COLMAIbHOW 3HAYUMOCTH U
coziepkanus mpodeccuit, CBI3aHHBIX C XUMUEH;
— YYBCTBO F'OPJOCTH 32 POCCUMCKYIO XUMHYECKYIO HAYKY U JJOCTUKECHHS YUEHBIX; YBaXKEHUE U
MPUHITHE JOCTHXKCHUN XUMUU; JTI0O0Bb U OEpeKHOE OTHOIICHHE K MPUPOJIC; YBAKEHUE U yUET
MHEHUHN OKPY>KAIOIMX K JUYHBIM JOCTH)KEHUAM B U3YUYEHUHN XHUMUU;
— TMpU3HAHUE IIEHHOCTH COOCTBEHHOTO 37I0POBbSI M 3JI0POBbS OKPYXKAIOUIMX JIOICH;
HEOOXOIMMOCTH CaMOBBIPAKEHUSI, CAMOpEaTU3aIlNH, COITMATFHOTO IPU3HAHNS,
— OCO3HAHUE CTENEHM TOTOBHOCTU K CaMOCTOATENIBHBIM IIOCTyIIKAaM W JIEUCTBUSM,
OTBETCTBEHHOCTH 34 UX PE3YJIbTATHI;
— MPOSBIIEHUE DKOJOTUYECKOTO CO3HAHUS, TOOPOKENATETHLHOCTH, TOBEPUS U BHUMATEIILHOCTH
K JIFOASM, TOTOBHOCTH K COTPYAHHUYECTBY, WHUIIMATUBBI M JIFOOO3HATEIHPHOCTH B H3yYEHUU
BEIIECTB M TMPOIECCOB; YOEKICHHOCTH B HEOOXOIUMOCTH pPa3yMHOTO HCIOJIb30BAHUS
JOCTH>KEHU HAYKH M TEXHOJIOTH;



— YMCHHUC YCTaHAaBJIMBATL CBA3U MCXKIAY LCIbIO U3YYCHHUSA XUMHU U TCEM, HJIA YE€Tr0 3TO HYXKHO,
CTPOUTH JKU3HCHHBIC U HpO(I)eCCI/IOHaJIBHBIG IJIaHbI ¢ YUCTOM YCIICIIHOCTU U3YYCHUA XUMUH U
COOCTBEHHBIX IIPpUOPUTCTOB.

MertanpeamMeTHble pe3yJibTAThI
— WCMOJB30BAaHUE PA3IUYHBIX HCTOYHHKOB XUMHUYECKOW HH(POPMAIUH; MOIyUYECHUE TaKOU
uH(poOpMalnK, ee aHallu3, MOAr0TOBKA HA OCHOBE 3TOT0 aHalu3a UH()OPMAIIMOHHOTO POAYKTa U
€ro Mpe3eHTallNs;
— NPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUA (HAOIIOJIEHUS, SKCIIEPUMEHTa, MOJICIUPOBAHMS,
U3MEPEHUS | T. JI.) 7S U3yUEHUS] XHMHUECKUX 00BEKTOB;
— HCIOJIb30BaHHWE OCHOBHBIX JIOTHYECKMX oOlepanuii (aHanu3a, CHHTE3a, CpaBHEHMS,
00001IeHns, OKA3aTeNbCTBA, CHCTEMAaTU3allUM, KilacCuPUKAMK W JIp.) TpH U3YYCHUHU
XUMHUYECKHX O0BEKTOB;
— (opMyIUpPOBaHUE BBHIBOJOB U YMO3AKIIOUCHHUN M3 HAONIOICHUN U W3YYCHHBIX XUMUYECKUX
3aKOHOMEPHOCTEM;
— TIPOTHO3MPOBAHUE CBOMCTB BEILIECTB HA OCHOBE 3HAHUSA UX COCTaBa W CTPOCHHMS, a TAKKE
YCTaHOBJICHHS aHAJIOTUU;
— (opmynupoBaHue uIeH, TUIIOTE3 U YT MPOBEPKH UX HCTHHHOCTH,
— ompezeneHue ejae u 3aaad yueOHOM M HCCIeIOBaTENbCKOW AESITENbHOCTH U MyTEeH X
JIOCTHKCHHS;
— pacKpbITHE MPUYUHHO-CIEJACTBEHHBIX CBA3EM MEXIYy COCTaBOM, CTPOEHHEM, CBOICTBaMH,
MPUMEHEHUEM, HaXO0XKICHUEM B MPUPOJIC U MOJTYUCHUEM BAKHEHIITUX XUMUYECKUX BEIECTB;
— apryMeHTanus COOCTBEHHOW MO3MIMM M €€ KOPPEeKTUPOBKA B XOJI€ JUCKYCCHH IIO
MaTtepuaiaM XUMHYECKOTO COJICP KAHHUS.

IIpeaMeTHBIE pe3yJIbTAThI
B nosnasamenwvnoii cghepe
3HaHue (MOHUMaHUE):
— XHMMHYECKOI CUMBOJIMKHU: 3HAKOB XMMMUYECKUX 3JEMEHTOB, (POPMYJI XUMHUYECKHUX BELIECTB,
YPaBHEHUN XUMUYECKUX PEAKLINN;
— BQXHEWIINX XUMHYECKHUX IOHATHM: BEILIECTBO, XMMHWUYECKUH DJIEMEHT, aTOM, MOJIEKYIa,
OTHOCHTEJIBHBIE aTOMHAsi W MOJIEKYJISIpHAs MaccChl, MOH, KaTUOH, aHWOH, XMMHYECKas CBS3b,
JJIEKTPOOTPULIATENIBHOCTD, BAJIEHTHOCTb, CTENEHb OKWUCIIEHHsS, MOJb, MOJIApHas Macca,
MOJIIpHBIA ~ 00BEM, pacTBOPBI, DJEKTPOJIUTHI U  HEDJIEKTPOIUTHI, OSJIEKTPOIUTHYECKAs
JIMCCOIMALINS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHNUE M BOCCTAHOBIJIEHUE, TETNIOBON AP PEeKT
peaKIuy, OCHOBHBIE THUIIBI PEAKIIMil B HEOPraHUYECKON XUMUH;
— (OpPMYIHUPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XUMMH: aTOMHO-MOJIEKYJIIPHOTO YUEHUS;
3aKOHOB COXPAHEHHs MacChl BEIECTB, IIOCTOSIHCTBA COCTaBa BEHIECTB, ABOTajpo;
Ilepnonnueckoro 3axkona . M. MenpneneeBa; Teopun CTPOCHHS aTOMa U y4EHHUs O CTPOCHUU
BEILECTBA; TEOPUH JICKTPOIMTUYECKON TUCCOMALMN U YUYEHUS O XUMUYECKON PEAKIUU.
YMeHue Ha3bIBaTh:
— XMMHYECKHUE DIIEMEHTHI;
— COEIMHEHHUs U3YYEHHBIX KJIaCCOB HEOPIaHMYECKUX BEIIECTB;
— OpraHMYecKue BelllecTBa Mo ux (GopMylie: METaH, 3TaH, ITHJIEH, alleTUJIEH, METaHOJI, ITaHO,
[JIMLEPHH, YKCYCHAsl KMCIIOTa, TII0K03a, Caxapo3a.
OOnscHeHue:
— (U3UYECKOr0 CMBICIIa aTOMHOTO (TIOPSIKOBOI0) HOMEpAa XMMUYECKOTO 3JIEMEHTa, HOMEPOB
rpynmnsl 1 nepuona B Ilepmonmueckoin cucreme JI. M. MenaeneeBa, K KOTOPBIM JJIEMEHT
IIPUHAJIE)KNT;
— 3aKOHOMEPHOCTEH HM3MEHEHHsI CTPOCHHsI aTOMOB, CBOMCTB JJIEMEHTOB B IpeJeiax MalbIX
NEpUOJIOB U A TPy, a TAaKXKe CBOMCTB 00pa3yeMbIX MMU BBICIIMX OKCHIOB M THIPOKCHIIOB;



— CYIIHOCTH IIpolecca 3JIEKTPOJUTHYECKOM IUCCOLMAlMM M pPEeakUuil HOHHOIO OOMEHa.
YMeHHe XxapakTepu30BaTh:

— XMMHYECKHME »HJIEMEHTbl (0T BOJOpOJA JO KajblMi) HAa OCHOBE MX IIOJIOXKEHUS B
[Tepuoauueckoit cucreme xumuueckux snemeHToB JI. VM. MenneneeBa u ocoOeHHOCTEN
CTPOEHUS UX aTOMOB;

— B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTAHUUYECKUX BEILIECTB;

— XMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHWYECKMX BEIIECTB (OKCHIOB, KHCIOT,
OCHOBaHUHU, aM(POTEPHBIX COCTUHEHUH U COJIEH).

Onpenenenue:

— CcOCTaBa BeIIeCTB Mo uX (hopMyiam;

— BAJICHTHOCTH U CTEIICHU OKHUCIICHUS JIEMEHTOB B COCMHCHUY,

— BMJIOB XUMUYECKOM CBSI3U B COCUHEHMSIX;

— TUIOB KPUCTAJUIMYECKUX PELIETOK TBEPIBIX BELIECTB;

— MPUHAAJIEKHOCTH BEILIECTB K ONPEEIIEHHOMY KJIaCCy COEJUHEHU;

— TUIIOB XUMHUYECKUX PEaKLUM;

— BO3MOYKHOCTH MPOTEKaHMsI PEaKIMii HOHHOTO OOMEHa.

Cocrasinienue:

— cXxeM cTpoeHus aToMoB nepsbix 20 anemeHToB Ilepuoanueckoii cucrems! J. 1. Menneneesa;
— (hopMyJ1 HEOPraHUYECKUX COCIMHEHUI N3YUYEHHBIX KIJIAaCCOB;

— YPaBHEHHI XUMUYECKUX PEAKLIHAM.

bezonacHoe oOpaiieHne ¢ XUMHUYECKOW HoOCyIod U JabOpaTOpHBIM 00OPYAOBAaHUEM.
[TpoBeneHne XUMUYECKOTO SKCIIEPUMEHTA:

— MOATBEPKAAIOIIEr0 XMMUYECKHUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTAHUUYECKUX BEILECTB;
— MOATBEPKAAIOIIET0 XMMUUECKUI COCTaB HEOPraHMUECKUX COECIMHEHU;

— [0 TOJIyYEHHIO, COOMpaHHI0O U PACHO3HABAHUIO TIa3000pa3HBIX BELIECTB (KUCIOPOJA,
BOJIOpO/ia, YTIIEKUCIIOro ra3a, aMMHaKa);

— IO OIpEIeNICHUI0 XJIOpUA-, cylb(haT-, KapOOHAT-MOHOB M HOHA aMMOHMS C IIOMOIIbBIO
Ka4eCTBEHHBIX PEaKIUM.

Beruncienue:

— MacCOBOM JIOJIM XHMHYECKOTO 3JIEMEHTa 110 ()OPMYIIe COCTMHEHUS;

— MacCOBOM JI0JIM BEILIECTBA B PACTBOPE;

— Macchl OCHOBHOTO BELIECTBA 10 U3BECTHOW MAaCCOBOM J0JI€ IPUMECEH;

— 00BEMHOI1 10JIM KOMIIOHEHTAa ra30BOi cMecH;

— KOJINYECTBA BEIIECTBA, 00bEMa MIIM MacChl BEIIECTBA 110 KOJIMYECTBY BEIIECTBA, 00bEMY WM
Macce peareHTOB, WK IPOAYKTOB PEAKIIUH.

Hcnonp3oBaHne MNPUOOPETEHHBIX 3HAHMW M YMEHUH B MPaKTUYECKOW JeATEeIbHOCTH U
MIOBCEIHEBHOM JKU3HMU:

— 111 0e30MmacHOro OOpaleHusi C BEIIeCTBAMH M MaTepHallaMH B TOBCEIHEBHOW KU3HU U
IrPaMOTHOI'O OKa3aHHUs NEPBOM MOMOUIM IPU 0KOraxX KMCIOTAMH U IIEJI0YaMHu;

— JUIs1 OOBSICHEHHUS OT/IEIbHBIX (PAKTOB U MPUPOIHBIX SBJICHUI;

— JUIl KpUTUYECKOHN OLIEHKH MH(OPMAIIMH O BELIECTBAX, UCIIOIb3YEMbIX B OBITY.

B yennocmuo-opuenmayuonnou cgepe

AHau3 M OLIEHKAa TMOCJIEACTBUHA [Js1 OKpYy)Karolled cpeabl OBITOBOW M MPOM3BOJCTBEHHOM
JeSITeIbHOCTH YeJI0OBEKa, CBA3aHHOM C MOJIyYeHHEM U epepaboTKOM BEIIecTs.

B mpyooesoti cghepe

[IpoBenenne omnepanuii ¢ HUCHOJB30BAaHWEM HArpeBaHMs, OTCTAWBaHUS, (UILTPOBAHUSA,
BBIMTAPUBAHUS; MOJYYECHHUs, COOMpaHMs, pacllO3HABaHMS BEIIECTB; W3TOTOBICHHUS MoOjeen
MOJIEKYII.

B cghepe bezonacnocmu scusnedesmenbHocmu

— Co0nroieHre mpaBuil TEXHUKH 0€30I1aCHOCTH MPU MPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;
— OKa3aHMe [EPBOM OMOLIH IPU 0KOTax, MOPe3ax U XUMUYECKUX TpaBMax.



TpeGoBaHus K yPOBHIO NOATOTOBKH BbIIYCKHMKOB
B pesynbTare u3yueHus XUMUH
Buinycknux nayuumcs:

° XapaKTEPHU30BaTb OCHOBHBIC METO/bI IIO3HAHU: Ha6J'II-OI[eHI/Ie, HN3MCPECHUC, OKCIICPUMCHT,

° OIMCHIBAThL CBOMCTBA TBEPAbIX, KUIKHX, Fa3006p33HHX B€IICCTB, BbBIACITASA HX
CYIICCTBCHHBIC ITIPHU3HAKU

L4 PacCKpbIBATb CMBICI OCHOBHBIX XUMHWYCCKUX MMOHATHUH «aToM», «MOJICKYJIa», «XHUMHYECKUMN

OJIEMCHT», «IIPOCTOC BCIICCTBO», «CIOXHOE BCIICCTBO», «BAJICHTHOCTH», <«XHMHUUYCCKasd
pCaKknus», UCI10JIb3YA 3HAKOBYIO CUCTEMY XUMUU,

. PacKpbIBaTh CMBICT 3aKOHOB COXPaHEHUsI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOM TEOpHUU;
o pa3ianyaTh XUMUYECKUE U (PU3UUECKHE SIBIICHUS;

Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;
OTIpeNIeNIATh COCTaB BEUIECTB MO UX (hopMymam;

OTIpeNIeNATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COSTMHEHUSIX;

OMpeCaACIIATh TUIl XUMUYCCKHUX peaKHI/II\/JI;

HAa3bIBATh MMPU3HAKU U YCIIOBUA MMPOTCKAHUSA XUMHUYCCKUX peaKHI/II\/JI;

BbIABJIATH IMPU3HAKU, CBHUACTCIBCTBYIOIIHWEC O IIPOTCKAHWUN XUMHYECKOH pCakuun Ipu
BBINOJIHEHUH XMMHUYECKOI'O OIIBITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COEINHEHU;

COCTaBJIATH YPABHCHHUA XUMHUYCCKUX peaKIII/If/'I;

coOnroaaTh npaBuia 6€30MacHoO paboThI IPU MPOBEAECHUN OIBITOB;

10JIb30BAThCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCY10M;

BBIYKCIIATH OTHOCHUTEIBHYIO MOJIEKYIIIPHYIO X MOJIAPHYIO MacChl BELIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;
BBIYHCIIATH KOJIMYECTBO, 00BEM HMIIM MacCy BEIIECTBA IO KOJIUYECTBY, 00beMy, Macce
peareHToB WM NPOIYKTOB PEAKLINH;

° XapaKTCpHU30BaATh (1)H31/I‘ICCKI/IG M XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB: KUCIIOpOJAa U
BOJIOPOAA;

H0Jy4aTh, COOMpaTh KMCIOPOA U BOJIOPO/;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;
PacKpBIBaTh CMBICIT 3aKOHa ABOTaIpo;

PacKpBIBATh CMBICI IOHATHH «TEII0BOM 3 (eKT peakum», «MOISPHBIA 00bEM»;
XapakTepu3oBaTh (prU3nYecKre U XUMHUUECKHUE CBOMCTBA BOJIBI;

PACKPBIBATE CMBICIT ITIOHATUA «PAaCTBOP»,

BBIYHCIIATH MAaCCOBYIO JOJII0 PACTBOPEHHOTO BEIIECTBA B PaCTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCAMHCHH A N3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BCIICCTB,

XapaKTECPHU30BaATh (1)I/ISI/I‘IGCKI/IC n XUMHWYCCKUC CBOMCTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

o OIPEAEIIATh MPUHAJIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJI1acCy COSIUHEHMI;

o COCTaBJIATH (OPMYJIbI HEOPTaHUYECKUX COETMHEHNI U3yYEHHBIX KJIaCCOB,;

o MPOBOAMTH ONBITHI, TOATBEPXKAAIONIME XHUMHUYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

. pacro3HaBaTh OIBITHBIM IIyTEM PacTBOPbI KUCIOT M IIEJOYEH MO MU3MEHEHHIO OKPACKH
MHAUKATOPA;

o XapaKTepU30BaTh B3aUMOCBS3b MEXY KJIacCaMHU HEOPTraHUUECKUX COEIUHEHMI;

. packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneena;

. 00BACHATH (PU3HUECKUN CMBICT ATOMHOTO (TIOPSAKOBOT0) HOMEpPa XMMHUECKOIO AJIEMEHTA,

HOMEPOB I'PYIIIBI U IEpHoJa B nepuoanueckon cucreme .M. Menneneesa;



° OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CTPOCHHUS aTOMOB, CBOMCTB JJIEMEHTOB B
npejesiax MajiblX NEPUOJOB U IJIaBHBIX MOATPYII;

° XapaKkTepU30BaThb XMMHUUYECKHE D3JIEMEHTHI (OT BOJOPOJA 1O KajlbIMs) HAa OCHOBE HUX
MoJIOXKEeHUsT B mepuonnyeckor cucteme J[.M. MeHnmeneeBa m OCOOCHHOCTEH CTPOCHHS HX
aTOMOB;

° COCTaBJISITh CXEMBbI CTPOCHHUSI aTOMOB NEpBbIX 20 3JIEMEHTOB MEPHOJIUYECKON CHUCTEMBI
J.. Menneneena;

° PacKpbIBaTh CMBICII MOHATHH: «XUMHUYECKasl CBSI3bY, «AJCKTPOOTPUIIATEIHLHOCTDY;

° XapaKTEepPU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTAJUITMUYECKOU
pELIeTKY;

° ONPENENATh BUJI XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCTUHECHHUSIX;

° M300paxaTh CXEMbI CTPOCHHUS MOJIGKYJ BEIIEeCTB, OOpa30BaHHBIX pPa3HBIMH BUIAMH
XUMHYECKHUX CBI3CH;

° pacKpbIBaTh  CMBICT  TOHSATUH  «UMOH», «KATHOH», «AHHUOHY»,  <OIEKTPOIHUTHD»,

CHEDJICKTPOIHUTHIY, «AIEKTPOJIUTUYECKAS] TUCCOIUAIINSY, KOKUCIUTEIb), «CTEIEHb OKUCICHUS
«BOCCTAaHOBUTEIIb», «OKHUCIICHUEY, «BOCCTAHOBJICHHUCY;

° ONPEIETATh CTENEHb OKUCIICHUS aTOMa 3JIEMEHTA B COSJIUHEHUU;

° PAaCKpBIBAaTh CMBICI TEOPUU IEKTPOIUTHIECKOMN TUCCOIMALINN;

° COCTaBJIATh YPABHEHHUS JIEKTPOJTUTUYECKON TUCCOLMALUN KUCIIOT, IIEI0YEH, CONEH;

° OOBSCHATH CYIIHOCTH IpOIecca DJEKTPOJMTHUECKON IUCCOIMALMA U PEAKIMi HOHHOTO
obMeHa;

COCTaBIISITh TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIui OOMEHa;

OTIPEICIIATH BOZMOXKHOCTh MPOTEKAHMSI pEaKIIii MOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JIMYHBIX BEIIECTB;
OTPENIETATh OKUCIUTENh U BOCCTAHOBUTEIID,

COCTaBJISITh YPABHEHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA;

HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYICCKOW PEaKINH;

KJIACCHU(UITUPOBATH XUMUYCCKUE PEAKIIHH 10 PA3TMIHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOWCTBAMHU HEMETAIIJIOB;
MPOBOANUTH OMBITHl MO TMOJTYYCHHIO, COOUPAHHIO U HM3YYEHUI0 XUMUYECKUX CBOWCTB
ra3000pa3HBIX BEHIECTB: YTIIEKUCIIOrO ra3a, aMMHUAaKa;

° pacrio3HaBaTh OMBITHBIM MyTeM ra3000pa3HbIC BEIIECTBA: YIJICKUCIIBINA a3 U aMMHAK;
° XapaKTepPU30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOEHHUEM U CBOMCTBAMH METAILJIOB;
° Ha3bIBaTh OPraHMYECKHE BEIIeCTBa MO WX (opmyrne: MeTaH, 2TaH, ITHJICH, METaHOI,

OTAaHOJ, TJIMIEPUH, YKCYCHas KHUCIIOTa, aMUHOYKCYCHas KHCJIOTa, CTEapUHOBas KHUCIIOTA,
OJIEMHOBAs KUCJIOTA, TIIFOK03a;

. OLICHUBATh BIIMSHUE XUMHUYECKOTO 3arpsA3HEHUS OKPYKAIOIIEW Cpenbl Ha OpraHu3M
YEJI0BEKa;

. rpaMOTHO 00OpalaThCs C BEIIECTBAMU B IOBCEIHEBHOM JKU3HU

. ONpENENATh  BO3MOKHOCTb  IPOTEKAaHMsS  PEaKIMH  HEKOTOPBIX  MpPEJICTaBUTENEH

OpPraHMYECKUX BEIECTB C KMUCIOPOI0M, BOJIOPOJIOM, METAJITIAMU, OCHOBaHUSIMHU, TaJIOT€HAMMU.
BbhInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

®  gblIO0BUCAMb U NPOBEPSAMb IKCHEPUMEHMATILHO SUNOMESbl O XUMUYECKUX CBOUCMBAX 8euecms

Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 6 XuMUdeckue peakyuu, o

xapakmepe u npoOyKmax pasiuyHvlx XUMU4eCcKUx peaKyuil;

®  Xapakmepu3oeamv Gewecmea No COCMAsy, CMPOEHUIO U C8OUCMEAM, YCMAHABIUBAMDb

APUYUHHO-CIEOCMBEHHbIE CA3U MENHCOY OaHHbIMU XAPAKMEPUCMUKAMU 8eUecmEd;

®  cocmaenamv MONEKYNAPHble U NOJHble UOHHbIE YPABHEHUS NO COKPAUJEHHbIM UOHHLIM

VPaBHeHUsAM,



®  NPOCHO3UPOBAMb  CHOCOOHOCMb — Gewecmed  NpPOAGIAMb  OKUCIUMENbHble — UTU
60CCMAHOBUMENbHBIE CEOUICMBA C YUemOoM CMeneHell OKUCIEHUs. dNEMEHMO8, 8X00SAUUX 8 e20
cocmas;

®  COCMagIAmb YPAGHEHUs. PeaKyull, COOMEEnCmaEyWUX NoC1e008amelbHOCMU NPeBPaueHUll
HeOpeaHuyecKux eujecmes pasiuiHblx Kiaccos,;

®  gvidgUCAMb U NPOBEPsAMb IKCHEPUMEHMANILHO 2SUNOMe3bl O pe3VIbmamax 6030elcmeus
PA3IUUHBIX PAKMOPOS HA UBMEHEHUE CKOPOCTU XUMUYECKOU PeaKyuu,

®  uUCnoib308amb NpUOOpemeHHble 3HAHUS Ol IKOJLOSUYECKU 2SPAMOMHO20 NOBEeOeHUs 6
OKpydscarouell cpeoe;

®  UCnOIBL308aMb NPUOOPEmEeHHble Kalouegble KOMNemeHyuu Npu blNOJHEeHUU NPOeKmos u
VUEOHO-UCCIe008AMENbCKUX — 3a0a4 N0 UBYYEHUID  CBOUCMS, Cnocob08 NoNyYyeHus U
PACNO3HABAHUS BEUECE;

®  00LEKMUBHO OYEHUBAMb UHGOPMAYUIO O BEUECNBAX U XUMUUECKUX NPOYECCax,

®  KpUmMuyecku OMHOCUMbCA K NCE8OOHAVUHOU UHGOpMayuu, HedoOpocosecmHOl peKiame 8
cpedcmaax Maccosoll ungopmayuu;

®  0CO3HABAMb  3HAYEHUEe MeopemuyecKux 3HAHUU NOo  XumMuu O1f  NPAKMUYecKol
0esimenbHOCIU Yel08eKd;

®  co30a8amb MOOenU U cXemvl 05l peuleHust Y4eOHbIX U NO3ZHABAMENbHbIX 3a0ai; NOHUMAMb
He0bX00UMOCmb COONI0OeHUsT NPEONUCAHUL, NPedlaaemMblX 8 UHCIMPYKYUSAX HO UCHONb308AHUIO
JeKapcme, cpeocmes OblmoBol Xumuu u op.

PA3AEJI 2. COOEP) KAHUE ITPOI'PAMMBI
8 KJITACC (2/3 4 B Heaernto, Bcero 70/105 u)

BBenenue (4/6 1)

[Ipenmer xumuu. Meroabl TMO3HAHHWS B XUMHUU: HaOJIOJIEHUE, OKCIIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHMYECKOW HWHQpOpMaluu, ee [OJydeHHe, aHadu3 |
IpeJCTaBICHUE €ro pe3yabraroB. [loHATHE O XUMHUYECKOM »3JeMeHTe U Qopmax ero
CYIIECTBOBaHMS: CBOOOIHBIX aTOMaX, IPOCTBIX U CIIOKHBIX BellecTBax. [IpeBpalieHuns BemecTs.
OTnuune XMMUYECKHX peakuMil OoT (u3nueckux sBICHUU. Poab XMMUM B JKM3HU 4YEJIOBEKa.
Xemopunus n xemodobust. Kpatkue cBeneHus: u3 MCTOPUU BO3ZHUKHOBEHUS U Pa3BUTHUS XUMUH.
Ponb oTedecTBEHHBIX YYEHBIX B CTAHOBJIEHMHM XHMMHYECKOM Hayku — pabotsl M. B.
JlomonocoBa, A. M. byrneposa, /I. 1. Menneneesa.

XuMuyeckasi CUMBOJIMKA. 3HAaKM XHUMUYECKUX DJEMEHTOB M TMPOMCXOXKJIEHHE UX
Ha3BaHUM. Xumuueckue Gopmynbl. MHaekcs n kodpduunueHTsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKyJIApHass Macchl. lIpoBeneHne pacdyeToB MacCOBOM JOJIM XHMHMYECKOTO JJIEMEHTa B
BEIIeCTBE Ha OCHOBe ero ¢opmyinsl. [lepuonnyeckas cucrema Xumuueckux snemeHtoB /[l. .
MengeneeBa, ee CTpyKTypa: Majible M OOJbIIME MEPUOAbl, TPYNNbl U MOATPYMIHL.
[Tepuonuueckasi cuctemMa Kak CHpaBOYHOE MOcoOMe Ui MOJIYYEeHUs CBEJIEHHM O XMMHUYECKHX
JJIEMEHTaX.

JleMoHCTpaLUK.

1. Mopenu (mapocrepkHeBble u Crioapra-bpurieda) pasinMuHBIX MPOCTBIX U CIOMXKHBIX
BenlecTs. 2. KouleKkuys cTeKISHHON XUMUYECKON MTOCY/IBI.

3. Koyutekuusi MaTepranoB U U3JEINN U3 HUX HAa OCHOBE aTFOMUHUA.

4. BzaumozielicTBUE MpaMopa ¢ KUCIOTON U MOMYTHEHUE U3BECTKOBOM BOJIBI.

JlaGopaTopHbIe ONBITHI.

1. CpaBHEHUE CBOWCTB TBEPBIX KPUCTAIIIMYECKUX BELIECTB U PACTBOPOB.



2. CpaBHEHHE CKOPOCTH HMCIIAPEHUS BOJIbI, OJICKOJIOHA U ATHUJIOBOTO CIHPTa ¢ (GUIBTPOBATBHON
Oymaru.

Tema 1. ATOMBI XMMHYeCKHX 3J1eMeHTOB (9/14 1)

AToMBI Kak (opma CyIIeCTBOBaHUS XHMHUUYECKHX 3eMeHTOB. OCHOBHBIC CBEICHUS O
CTpOCHUHM aTOMOB. JloKaszarenbCTBa CIIOXKHOCTH cTpoeHus aTtoMoB. OmbiTel Pesepdopna.
[Tnanerapras Mojaenb crpoeHus aromMa. CoCTaB aTOMHBIX sJI€p: MPOTOHBI, HEUTPOHBI.
OtHOocuTeNbHAs aTOMHAas Macca. B3auMoCBsI3b MOHITHI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAS
aToMHasi maccay». l3MeHeHue dYuciaa MPOTOHOB B sApe aroMa — 0Opa3oBaHHE HOBBIX
XUMHUYECKHX OJJIEMEHTOB. lI3MeHeHue umcia HEUTPOHOB B sjpe aTroMa — OOpa3oBaHHE
n3oronoB. COBpeMEHHOE ONpeeeHUe TOHATHS <«XUMHUYECKUM dieMeHT». M30Tombl Kak
Pa3HOBHUIHOCTH aTOMOB OJHOI'0 XMUMHMUYECKOTO 3JIEMEHTa. DJIeKTPOHbI. CTpOEHHE 3JIEKTPOHHBIX
YpPOBHEH aTOMOB XHUMHYECKHX DJJIEMEHTOB MaJbIX IEepHoa0B. [loHATHE O 3aBEpIICHHOM
AJIEKTPOHHOM YpPOBHE.

[lepuonuueckas cucrema xumudeckux snemeHtoB JI. M. MeHneneeBa W cTpoeHuUe

aTOMOB — (DM3WYECKHI CMBICT TOPSIKOBOTO HOMEpa dJIEMEHTa, HOMEpa TPYIIbI, HOMepa
nepuofa. l3MeHeHHWe uYHCIAa DIIEKTPOHOB HA BHEIIHEM JJEKTPOHHOM YpOBHE aroma
XUMHUYECKOTO 3JIeMEHTa — OOpa30BaHUE MOJIOKUTEIBHBIX M OTPUIATEIBHBIX HMOHOB. VOHBI,

o0pa3oBaHHBIE aTOMaMH METAJUIOB M HEeMeTaUloB. lIpuuMHBI M3MEHEHUS METaNIM4eCKuX U
HEMETAJUIMYECKUX CBOWCTB B Iepuojax M rpynnax. OOpa3oBaHue OMHAPHBIX COEAMHEHUH.
[Tonsitue 06 noHHOW cBs3u. CxeMbl 0Opa3oBaHMsS WMOHHOW CBs3U. B3ammojeiicTBhe aTomoB
AJIEMEHTOB-HEMETANIOB MEXJy cO000H — 00pa3oBaHUE JIBYXaTOMHBIX MOJIEKYJ IPOCTBIX
BELIECTB.

KoBasienTHas HEMOISIpHAsT XUMHYECKAst CBSA3b. DJIEKTPOHHBIE U CTPYKTYpPHBIC (POPMYITHI.

B3aumMoneiicTBue aToMOB HEMETAJUIOB MeXxay co0oii — oOpa3oBaHue OMHApHBIX
COEIMHEHUI HEMETAJUIOB. DJIEKTpooTpuLaTesibHOCThb. KoBanenTHas nosnsipHas cBs3b. [lonstue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBAaTh KOBAJIEHTHbIE XUMUYECKUE CBSI3H.
CocraBnenne ¢popmMyn OMHAPHBIX COSIMHEHHUN MO BaJICHTHOCTH. HaxoKIeHHe BaJIC€HTHOCTH TI0
dopmyne OuHapHOro coeAMHEHUs. B3aumoneicTBHe aTOMOB METAJIOB MEXAYy co00i —
o0pa3oBaHNe METANINYECKUX KpUcTaioB. [loHsATHE O METAIIMUECKOM CBS3H.

JlemoncTpauuu. Mojenu aToMOB XUMHYECKMX 3JIeMeHTOB. Ilepuommueckass cucrema
xummudeckux snemeHToB [I. 1. MenaeneeBa (paznudHbie GOpMBI).

JlabopaTopHble ONBITHI.

3. MoaenupoBaHue MpUHIMUIIA AEHCTBUA CKAaHUPYIOIIETO MUKPOCKOTIA.

4. srotoBnenue Mojenel MojieKysl OMHApHBIX COETUHEHU.

5. M3roToBneHne MOJENH, UITIOCTPUPYIOLIEH CBOMCTBA METAJIINYECKON CBA3H.

Tema 2. IIpocTbie BemecTBa (6/9 1)

[lonoxkenne MerauioB W HemeTauioB B [leprogudeckoil cUCTEME XUMHYECKUX
sanementoB JI. M. MenneneeBa. Bakuelilne mnpocTble BellecTBa — MeETAIbl  (KeNe3o,
ATIOMUHHM, KalbIUd, MarHuii, HaTpuil, kamwii). OOmme (u3ndecKkue CBOWCTBA METAJUIOB.
Baxxueiimume mnpocThie BelllecTBa-HEMETaTbl, 00OpPa30BaHHBIE aTOMaMU KHCJIOPOJa, BOJIOPOJA,
asora, cepsl, hocdopa, yrieposa.

Mosnekyibl TPOCTHIX BEIIECTB-HEMETANIOB — BOJIOPOJa, KUCIOpOa, a30Ta, rajJoreHoOB.
OtHocuTenpHast MoJiekyisipHass Macca. CrmocoOHOCTh aTOMOB XHWMHUYECKHX JJIEMEHTOB K
00pa30oBaHUI0 HECKOIBKHUX TMPOCTHIX BEHIECTB — aJUIOTPONUS. AJUIOTPONHBIE MOIUMUKAINN
kucioposa, hochopa, omoBa. MeTaTnyeckne ¥ HEMETATUTMUECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCHUTEIBLHOCTh STOI'0 OHSITHS.

Uucno Asorampo. KommyectBo BemectBa. Moabs. MomsipHas macca. MomsipHbiii  00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble eMUHUIBI H3MEPEHUs KOJIMYECTBA BEIIECTBA — MUJUIUMOJb U



KWJIOMOJIb, MIUUTAMOJISIPHAsE W KWJIOMOJISIPHAsE MAacChl BEIIECTBA, MIIIUMOJISIPHBIN U
KHAJIOMOJISIPHBINA 00BeMbI ra3000pa3HbIX BEILIECTB.

PacueTsl ¢ HCTTOIB30BaHUEM TIOHATHIH «KOJUYECTBO BEIIECTBA», «MOJISIPHASI MAccay, «MOJIIPHBIN
00BEM ra3oBy», «4UCI0 ABOTrazpo».

HMemoncTpanuu. Ilomydenne o3zona. OOpasmpl O6€I0T0 M CEporo oJioBa, OEIOro M KPacHOTro
docdopa. HekoTopbsie MeTamsibl U HEMETAIBI C KOJIMYECTBOM BemiecTBa 1 Moib. MOJSIpHBII
00beM ra3000pa3HbIX BEIIECTB.

JlaGopaTopHbI€e ONBITHI.

6. O3HaKOMJIEHHE C KOJJISKIIMEH METaJIJIOB.

7. O3HaKOMIICHHE C KOJUICKIICH HEMETAJIIOB.

Tema 3. CoequHeHUs] XHMMUYECKHX 3j1eMeHTOB (14/16 u)

Crenenp oxucieHus. CpaBHEHHE CTENIEHHM OKUCIICHHA M BaleHTHOcTH. OmnperneneHue
CTETIEHU OKHCIICHHUS 3JIEMEHTOB B OMHApHbBIX coeauHeHUsX. CocraBieHue (GopMyn OMHAPHBIX
COeMHEHUH, o0uMii cnocod MX Ha3BaHMH. buHapHble cOeAMHEHUS METAIJIOB U HEMETAJlIOB:
OKCHJIBI, XJOpuIbl, cynbuasl u mp. CocraBnenne ux ¢opmyn. bunapHbie coeauHEHUs
HEMETAJUIOB: OKCUIBI, JIETy4YHME€ BOJOPOJIHBIE COEIUHEHHUS, HX COCTaB U Ha3BaHUS.
[IpencraBuTenn OKCUIOB: BOJA, YIJIEKUCIIbIM a3, HerameHas u3BecTb. [IpeacraBureny aeTyunx
BOJOPOJHBIX COEUHEHUMN: XJIOPOBOAOPO] U aMMHUAK.

OcHoBaHusl, UX COCTaB U Ha3BaHUs. PacTBopumocTh ocHOBaHUil B Boje. [IpeacraBurenu
IIeJ04Yel: MUIPOKCUIbl HATpHs, Kaaus U Kaiublus. [ToHaTHe 00 MHAMKATOpax M KaueCTBEHHBIX
peakuusx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccubukanus kucior. IIpeacraButenu KHUCIOT:
cepHas, cosisiHasl, a3oTHad. [lonsaTue o mkane kucinoTHoctu (mkana pH). M3menenue okpacku
WUHIUKATOPOB.

Conu Kak NpoOU3BOAHBIE KHCIOT U OCHOBAaHUM, UX COCTaB U Ha3BaHudA. PacTBopuMOCTh
cozeii B Bozie. [IpencraBurenu comneil: xaopua HaTpus, kKapooHaT U docdat KanpLus.

AMopdHBIE U KPUCTAUIMYECKHUE BEUIECTBA. MEXMOJNEKYIISIPHbIC B3aUMOICUCTBUS. THITbI
KPUCTAJZIMYECKUX PELIETOK. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTAJIIMYECKHUX
PELIETOK.

Yuctele BemectBa U cMmecd. IIpuMmepbl >KMIKUX, TBEPIBIX U Ta3000pa3HBIX CMeECEH.
CaolicTBa 4MCTHIX BellecTB U cMecell. Mx cocras.

MaccoBast u oObeMHass J0JIM KOMIIOHEHTa cMmecu. PacueTsl, CBsi3aHHBIE C
MCIIOJIb30BAaHUEM TOHATHUS «I0JIS».

JemoncTpanuu. OGpa3ibl OKCUIOB, KHCIOT, OCHOBAaHUN U coyiell. Moaenn KpHCTalInuyecKuX
pelIeToK XJIOpHaa HaTpus, anMasa, okcuaa yriepoaa (IV). KucnoTHo-1menounble HHANKATOPHI,
M3MEHEHHE MX OKPACKH B Pa3jIM4YHBIX Cpelax. YHHUBEPCaJIbHBIH WHAMKATOP U U3MEHEHHUE €r0
OKpacKH B pa3nuHbIX cpenax. [kama pH.

JlabopaTopHble ONBITHI.

8. O3HaKOMJIEHHE C KOJIJIEKIIMEH OKCHUJIOB.

9. O3HaKOMJIEHUE CO CBOMCTBAMHM aMMHAKa.

10. KauecTBeHHas peakiys Ha YIIEKUCIIbIN Ta3.

11. Onpenenenune pH pacTBOpOB KUCIIOTHI, IIET0YH U BOJBI.

12. Onpenenenue pH 1MMOHHOTO U S0J0YHOTO COKOB Ha Cpe3e MII0/I0B.

13. O3HaKOMIIEHHE C KOJUIEKIIUEN COJIEH.

14. O3HakOMIIEHHE C KOJUIEKI[MEH BEIIECTB C Pa3HbIM THUIIOM KPHUCTAJUIMYECKOW PEIIETKH.
N3roroneHne Moaeneil KpUCTAJUINYECKUX PELIETOK.

15. O3nakomiieHHE ¢ 00pa3IOM TOPHOU MTOPOIBI.

Tema 4. U3meHneHus, npoucxoasiiue ¢ Bemecrsamu (12/15 q)
[lonsiTue sBNEHMI, CBSI3AHHBIX C U3MEHEHHUSMH, MPOUCXOISAIIMMHU C BELIECTBOM.
SIBnenus, CBs3aHHBIE C U3MEHEHHUEM KPHUCTAJUTMYECKOTO CTPOCHHS BEIIECTBA MPH MOCTOSHHOM



ero cocraBe, — (usndeckue spieHUs. Dusnueckue SABICHUS B XUMHUHU: JUCTUILUIALMS,
KpPHUCTAJNTU3aIMs], BhIMTAPHBAHUE M BO3TOHKA BEIIECTB, (PUIBTPOBaHME M LIEHTPU(YTHpOBaHHE.
SIBneHus1, CBA3aHHBIE C U3MEHEHHUEM COCTaBa BEIECTBA, — XMUMHYECKUE peakuu. lIpusHaku u
YCIIOBUS IPOTEKAHUS XMMUUECKUX peakuil. Briienenne TeniaoTel U CBETa — peakLUy FOPEHUsL.
[TonsATHE 00 9K30- U FHAOTEPMUYECKUX pEAKIHAX. 3aKOH COXPaHEHHsI MacChl BELLIECTB.

XuUMUYECKUEe YypaBHEHUs. 3HaYeHHE HHJICKCOB U Kod(p¢umuentoB. CocraBieHue
YPaBHEHHH XMMHUYECKUX peakUMi. PacueTsl mo XMMHUYecKUM ypaBHEHHUsAM. Pemenue 3amad Ha
HAXOXXJICHUE KOJHMYECTBA, MACChl MJIM 00BbeMa MPOAYKTa PEaKLUUU MO0 KOJIMYECTBY, Macce WU
00BbEMY MCXOJHOTO BelecTBa. PacyeTsl ¢ MCHOIb30BAHUEM IOHATHUS «JIO0Js», KOTJa MCXOJHOE
BEILECTBO JIaHO B BHJIE PACTBOpA C 3aJaHHOM MAacCOBOM JOJIEH paCTBOPEHHOIO BEIECTBA WIIU
COJZIEPKUT OIPENEICHHYIO JOJI0 npuMecei. Peakuuu pasnoxenus. IIpencrasinenue o ckopoctu
xuMuueckux peakumii. Katamusaropsl. @epmentsl. Peaknun coenunenus. Karanutuuyeckue u
HEKaTaJIMTUYECKUE peakluK, oOpaTuMble U HeoOpaTtumble peakuuu. Peakiuu 3amemienus. Psan
AKTUBHOCTH METAJIOB, €T0 HCIIOJIb30BAHUE I IIPOrHO3MPOBAHUS BO3MOXHOCTU IPOTEKAHUS
peakuui MeXly METaJUIAMU U KMCIIOTAMH, PEAKLUI BBITECHEHUS OJJHUX METAJIJIOB U3 PAaCTBOPOB
UX coled JpyruMu MerauiamMu. Peaknmm oOmeHa. Peakuuu HedTpanu3anuu. Y CIOBHUS
IPOTEKaHUs peakluii OOMEHa B pacTBOPAX /10 KOHIIA.

Tunel XMMHUYECKMX pEaKUUi Ha NpPHUMEpPEe CBOMCTB BOAbL. Peakius pasnoxeHus —
JJIEKTPONIM3 BOJbL. Peakuuu coeauHEeHHs — B3aUMOJEHCTBUE BOJBI C OKCHJAMHU METAIUIOB U
HEMETAJJIOB. YCIIOBUE B3aMMOJIEHCTBUS OKCHJIOB METAJUIOB U HEMETauIoB ¢ Bojou. Ilonsarue
«TUAPOKCUIBI». Peakiium 3amenienns — B3auMoieiicTBUE BOJIbl ¢ MeTaiamMu. Peakiiun oomeHa —
TU/IPOJIN3 BELLECTB.

JMemoncTpamuu. [Ipumepsl Gpuznueckux SBICHHUN: a) TUIaBieHHE napaduHa; 0) BO3rOHKa HMOaa
Wi OCH30MHON KHUCIIOTHI, B) PAacTBOPEHHE OKpAIICHHBIX coJieH; T) Iuddy3us TyHIHCTHIX
BEULIECTB C OpsIIEH JaMIIOYKH HaKaJIMBaHUS.

[TpumMepbl XMMHUYECKHUX SIBICHUW: a) TOpeHue Maraus, gocdopa; 0) B3aUMOACHUCTBUE COJISTHOU
KHUCJIOTBl C MpPaMOpOM MJIM MeJioM; B) mnoaydeHue ruzapokcuaa menau (II); r) pactBopenue
MOJIyUEHHOI0 THJIpOKCHJA B KHCIOTax; 1) B3aumozeiicrBue okxcuzpa menu (II) ¢ cepnoit
KUCJIOTON NPH HArpeBaHUU; €) pa3jioKeHUE NepMaHraHaTa Kajlus; 5K) pa3jioKeHue MepoKcuaa
BOJIOpOJIa C IMIOMOINBIO JMOKCHJIA MapraHia M Karajassl KapTodens WIM MOPKOBH; 3)
B3aUMo/IeiicTBHE pa30aBIEHHBIX KUCIOT C METAJIJIAMH.

JlabopaTopHble ONBITHI.

16. IIpokanuBaHue MU B INIAMEHU CIIMPTOBKHU.

17. 3amemenne menu B pactBope xiopusa meau (11) sxemezom.

Tema 5. IIpakTukym 1.

IIpocreiimme onepaunu ¢ BemecTsoM (3/5 )

1. IlpaBuna TexHUKU O€30MaCHOCTH MpH paboTe B XUMUUecKoM kabunere. [Ipuemsl oOpareHus
¢ 1abopaTOpHBIM 000PYAOBAaHHEM U HAarpeBaTeIbHBIMU MPUOOPAMHU.

2. HaGmronenuss 3a W3MEHEHHSIMHU, MPOUCXOMISIIMMH C TOpPSIIEH CBEUOH, W WX OINUCAHUE
(ToMaIIHUK SKCIEPUMEHT).

3. AHayu3 MOYBBI U BOJIbI (JOMAITHHUI SKCIIEPUMEHT).

4. IIpn3HaKu XMMUYECKHUX PEAKIIUH.

5. IlpuroToBiieHHE pacTBOpa caxapa M pacyeT ero MacCOBOM JI0JIM B pacTBOPE.

Tema 6. PacrBopenne. PacrBopbl. CBoiicTBa pacTBOpPOB 3j1eKTpoJuToB (18/26 u)

PactBopenne kak ¢usuko-xumuueckur mpouecc. Ilonstme o ruaparax u
KpucTtauioruaparax. PactBopuMoctb. KpuBbie pacTBOPUMOCTH Kak MOJENb 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMmmepaTypbl. HachlllleHHbIE, HEHACHIIIEHHBIE U
NIEPECHIIIICHHBIE PACTBOPBL. 3HAYEHHWE PACTBOPOB [UII TPHUPOIBI M CEIBCKOTO XO3SHCTBA.
[TonsiTHe 00 3MEKTPOIMTUYECKON NUCCOLUALMU. DJIEKTPOIUTHI U HEIJIEKTPOIUTHL. MeXxaHu3M



JUCCOLMALMN 3JIEKTPOJIMTOB C PA3JIMYHBIM XapakTepoM CBA3U. CTENEHb 3JIEKTPOIMTHYECKOU
mucconuaiuu. CUIbHBIE U ca0ble SJICKTPOIHTEHI.

OCHOBHBIE TOJIOKEHUS TEOPUHU INEKTPOJUTUUECKON aucconuanuu. VoHHbIe ypaBHEHHS
peakiuii. Peakium oOMeHa, uaymye 10 KOHIIA.

Knaccudukanus voHoB u ux coiictBa. Kucnorel, ux kiaccudukanuda. uccounanus
KHMCJIOT U UX CBOMCTBA B CBETE TEOPUHU DIICKTPOIMTHYECKOM aucconuanuu. MosekynspHsle U
HMOHHbIC YpaBHEHUS peakiui. B3aumoaeicTBie KUCIOT ¢ METaNIaMHU. DJIEKTPOXUMUYECKUHN Pl
HaIpSDKEHUN MeETaJIoB. B3anMOJEencTBHE KHUCIOT ¢ OKCHMAAMHM MeETauioB. B3aumopeinicTBue
KHCJIOT C OCHOBaHUSMHM — peaklus HeuTpanu3anuu. B3aumoaeicTBHE KHCIOT C COJSIMHU.
Hcnonb3oBanue TabaMUIbl pACTBOPUMOCTH ISl XaPAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccudukanus. Jlucconuanusi OCHOBaHUM UM HMX CBOWCTBAa B CBETE
TEOPUU  DJIEKTPOJUTHUYECKOM Juccouuanuu. B3anmoneincTBue OCHOBaHUW C  COJISIMM.
Hcnonp3oBanue TaOMUIBI PACTBOPUMOCTH JJIi  XApaKTEPUCTHKU XHMHUYECKUX CBOWCTB
OCHOBaHMU. B3anmoielicTBrE 1IET0YEN C OKCHIAMU HEMETAILIOB.

Comm, ux aucconuanusi U CBOMCTBA B CBETE TEOPUHU 3JIEKTPOJIUTUYECKON JUCCOLIMALUY.
B3aumoneiicTBue coneit ¢ MeramiaMu, OCOOCHHOCTH ITHX peakuuid. B3ammoseiicTBue coneit ¢
consiMu. Mcnonp3oBanue TabIUIBl pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOWCTB
COJICH.

O6o006menue cBeneHuit 00 okcuaax, MX Kiaccuukanuu U cBoiicTBax. ['eHeTnyeckue
pAIbI MeTaJlIa M HeMeTauia. ['eHeTrdeckast CBA3b MEXAY KJIacCaMU HEOPTaHMYECKUX BEIECTB.
OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OrpenesneHne CTENeHe OKHUCIEeHUs IS
DJIEMEHTOB, OOpa3yIONIMX BEIIECTBA pa3HBIX KIAccoB. Peaknmum WOHHOrO OOMEHa WU
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. OKHUCIUTENbh U BOCCTAHOBUTENb, OKUCICHUE U
BoccTaHOBJeHHE. (COCTaBJICHHE YpaBHEHUW OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN
METOJIOM 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa TPOCTHIX BEIIECTB — METAUIOB M HEMETAJUIOB, KHUCIOT M COJEH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMIA.

JemoncTpanuu. VcnbiTanue BENIECTB M MX PACTBOPOB HA 3JEKTPONPOBOIHOCTH. 3aBUCUMOCTh
3JIEKTPONPOBOJHOCTH YKCYCHOM KHCIOTBI OT KOHUEHTpAlUH. J[BH>KEHHE OKpPAIEHHbIX HOHOB B
NEKTPUYECKOM MoJe. B3aumonencTBue NUHKA C CEpOM, COJSHOM KHCIOTOW, XJIOPUAOM MEIu
(IT). F'openne maruus. BzaumoieiicTBrE XJIIOPHOM U CEPOBOIOPOAHON BOJIBI.

JlabopaTopHble ONBITHI.

18. BzauMoelicTBUe pacTBOPOB XJIOpH/IA HATPUS M HUTpaTa cepedpa.

19. Tlony4yeHne HEPACTBOPUMOTO THAPOKCHIA U B3aUMOJICUCTBUE €T0 C KUCIOTaMHU.

20. BzaumopeiicTBuE KUCIOT C OCHOBAaHUSMH.

21. BzauMopeicTBrE KUCIOT C OKCHUAaMH METAILIOB.

22. BzauMopeicTBUE KUCIOT C METAILJIAMHU.

23. BzauMopeicTBHE KUCIOT C COJISIMHU.

24. BzauMozeicTBrE MIEI0YEi C KUCIOTaMH.

25. B3aumoelicTBre miea04deil ¢ OKCUIaMU HEMETAIIIIOB.

26. B3auMmoelicTBre MIETOUEN C COJISIMU.

27. IlonyyeHune U CBONCTBA HEPACTBOPUMBIX OCHOBAHUH.

28. BzauMopeiicTBuE OCHOBHBIX OKCUJIOB C KUCIOTAMH.

29. B3auMoericTBHE OCHOBHEIX OKCHUIIOB C BOJOM.

30. B3aumoaeiicTBuE KUCIOTHBIX OKCUJIOB C ILIETOYAMH.

31. BzaumoencTBie KUCIOTHEIX OKCHUIOB C BOJOM.

32. B3aumoeiicTBue cojiel ¢ KUCIOTaMHu.

33. B3aumojeiicTBHE COJIEH C MIeT0YaMM.

34. BzaumoeiicTBUE COJIEN C COJISIMH.

35. BzaumoaeiicTBre paCTBOPOB COJIEH C METaIIaMH.



Tema 7. lIpaktukym 2. CBoiictBa pacTBopoB 3JjiekTpoautoB (1/4 1) (IIpu nByxdyacoBom
TUTAHUPOBAHUU MIPOBOJUTCS TOJBKO MpaKkTUyeckas padora 4)

1. MonHble peakuuu.

2. YcnoBus TeYEHUs XUMUYECKUX PEAKIIUN MEXIY PaCTBOPAMHU JIECKTPOJIUTOB JI0 KOHIIA.

3. CBoiicTBa KHCJIOT, OCHOBAaHHMM, OKCHJIOB M COJIEH.

4. Penienue 3KkCriepuMEHTAIbHBIX 33]1a4.

Tema 8. YueoHble 3kcKypeuu (—/4 )

OKCKypCHH: B My3€H MHHEPaJOrM4ecKue, KpaeBeAuecKHe, XyH0)KeCTBEHHBIC; JabopaTtopuu
y4eOHBIX  3aBeleHHH, arpoXuMUYecKue JadopaTopuu, HSKOJIOTUYECKHE, CAHUTAPHO-
SMHUIEMUOJIOTUYECKUE; aITEKH; Ha POU3BOACTBEHHBIE OOBEKTHI (XMMUUECKHE 3aBOIHI,
BOJIOOYHCTHBIC COOPYEHHS U IPYTHe MECTHBIE XUMUYECKHE TIPOU3BO/ICTBA).

Pe3epBHoe Bpemst — 3—6 .

9 KJIACC (2/3 u B Henemnto, Bcero 70/105 4, u3 Hux 6/12 y— pe3epBHOE BpeMs)

BBenenue. OO0masi XxapakTepUCTHKA XHUMHYECKMX 3JJIEMEHTOB M XHMHYECKHUX
peakuuii. Ilepuoguueckuii 3akoH u Ilepuoanuyeckasi cucreMa XUMHYECKUX dj1eMeHTOB /I,
H. MenaeneeBa (10/12 )

XapaKkTepuCTHUKA 3JIEMEHTA MO €ro MOJIOKEHUIO B [leproandeckoi cucTeMe XUMUYECKUX
sneMmeHToB [[. . MenneneeBa. CBoiCTBa OKCHUJIOB, KUCJIOT, OCHOBAaHUM U COJIEH B CBETE TCOPUU
ANEKTPOJIUTUYECKON AUCCOUMALMM W OKHUCJICHUSA-BOCCTAHOBIECHHS. [loHATHE O NEpPEXOIHbIX
aneMeHTax. AMQpoTepHOCTh. ['eHeTn4YecKuil psl nepexoaHoro aieMenTa. [lepuonnyeckuit 3akoH
n llepmogmueckas cucrema xumuuyeckux odneMmeHToB [l WM. MenaeneeBa. Xumuueckas
OpraHu3alys )KUBOW U HEXUBOU MPUPOAbl. XUMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHUYECKHUE AJIEMEHTBI B KJIETKaX KMBBIX OPraHu3MOB. Makpo- 1 MUKPO3JIEMEHTBI.

O060061eHre cBeleHui 0 XUMHUeCKUX peakuusax. Kimaccudukanms XuMHUecKUx peakiuit
M0 Pa3IMYHBIM TPU3HAKAM: «UHUCIO W COCTaB PEArupyrolux U OO0pa3yroIIMXCs BEIIECTBY,
«rermaoBor  3pdexT», «HampaBlieHUE», «U3MEHEHHE CTENEeHEeH OKHCIEHHUS DJIEMEHTOB,
00pa3yroIINX Pearupyromre BemecTBay, «(pa3ay, «MCIOIb30BaHUE KAaTATN3aTOPaY.

[lonsiTHe O CKOpPOCTM XHUMHUYECKOW peakuuu. DakTophl, BIUAIOIIME HA CKOPOCTb
XUMHUecKHuX peakuuid. Karanuzatops! u kartanus3. MIHrHOUTOpbl. AHTHOKCHIAHTHI.
JNemoncTpanuu. Paznuunsie popmel Tabmuuel Jl. V1. MenaeneeBa. Mojenu aToMOB 3J€MEHTOB
1—3 ro nmepuomoB. Mojenb CTpO€HHS 3eMHOro Imapa (IMOMepedHbld paszpe3). 3aBUCHUMOCTD
CKOPOCTH XMMHYECKON PEAaKLUU OT MPUPOJIbI PEArHpPYIONIMX BEUIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOW pEeaKIMu OT KOHIICHTPAllUM PEArupYyIOIIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKONH peakluu OT TUIONIAJM CONPUKOCHOBEHHUS PEAruPYIOIINX BEIIECTB («KHISIINUN
CJIOi»). 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW peakluu OT TEeMIEpaTypbl pearupyrommx
BelleCTB. ['OMOT€HHBII M  TETEPOreHHbId  Karanu3bl. OEpPMEHTATUBHBIA  KaTaJIU3.
Wurubuposanue.

JlabopaTopHbIe ONBITHI.

1. ITomyyeHnne ruipoKcHIa HUHKA U UCCIIEJOBAHUE €TI0 CBOMCTB.

2. MopnenupoBanue mnoctpoenust llepuoguyeckoil cuctembl XxuMuueckux siemeHtoB J[. U.
Menpeneena.

3. 3amernenue xene3oM Meau B pactBope cynbparta meau (I1).

4. 3aBHCHMMOCTh CKOPOCTHM XHMHMYECKOW pEaKIMH OT NPHUPOAbl PEArHpyrOIIMX BEIIECTB HA
MIPUMEPE B3aUMOJICUCTBHS KUCIIOT C METAJUIAMM.

5. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKON PEaKIMu OT KOHIIEHTPAIMU PEArupyrolIuX BEIIECTB Ha
MIPUMEPE B3aUMOJICUCTBHS IMHKA C COJISIHOM KMCIIOTOM PA3IMYHON KOHUEHTPALIUH.

6. 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEaKIMHU OT IUIOMAX COMPUKOCHOBEHUS pEArupyrommx
BEILIECTB.

7. MoieTupOBaHUE «KHUIISIIETO CIOS.



8. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW pPEaKIMU OT TEMIEpaTyphl pearupyromux BEIIECTB Ha
npuMmepe B3aumozenctBus okcuga menu (II) ¢ pacTBopoM cepHOM KHUCIOTHI pazIuyHON
TEMIIEpaTyphl.

9. Paznoxenue nepokcuaa BOJAOPO/Ia ¢ MOMOIIBI0 okcuaa maprania (IV) u karanassi.

10. OOHapyxeHHe KaTajla3bl B HEKOTOPBIX MUIIEBBIX MPOJYKTaX.

11. MarubupoBanue B3auMOICHCTBUS KUCIIOT C METAJUIAMU YPOTPOTTHHOM.

Tema 1. Metajuisbl (14/20 u)

ITonoxenne meraoB B llepuogudeckon cucremMe XuUMUYECKHX 3ieMeHTOB J[. .
MenpneneeBa. Merayunueckasi KpUCTAILIMYECKAs PEIIETKA U METAJUINYECKAsi XUMUYECKAsl CBA3b.
OO6ume ¢Qusnueckue cBoiictBa MeTayuioB. CIUlaBbl, UX CBOMCTBa M 3HAUYE€HUE. XUMHYECKUE
CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEJNEH, a TakkKe B CBETE UX IOJIOKEHUS B
AIIEKTPOXUMHUYECKOM DSy HampsoKeHW MeTaisioB. Kopposus mMeTaiioB u crocoObl 60pbObI €
Hell. Metambl B ipupoze. OOmiue crnocoObl UX MOTYYSHUS.

O0masi XapaKTepuCTHKA IIeJOYHBIX MeTalIoB. Mertawusl B mpupoge. OOmue
crnocobbl ux mnonydeHus. Ctpoenue atoMoB. lllenmoudnble MeTamnbl — MIPOCTHIE BEIIECTBA.
Baxueiiimne coelMHEHHS IMIEIOYHBIX METANIOB — OKCHbI, TUIPOKCHABI U COJIU (XJIOPHUIBI,
KapOoHaThl, CyibdaThl, HUTPAThl), WX CBOWCTBA M MPUMEHEHHE B HAPOJHOM XO3SHCTBE.
Kanuitneie ynoOpenus.

O0masi xapaktepucTMKa 3jJeMeHTOB riaBHoM moarpynmbl Il rpynmsi. Ctpoenue
atoMmoB. lllenouyHo3emenbHblE MeETalIbl — IPOCThIE BellecTBa. BakHellne coeauHEHUs
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJH (XJIOPUIBI, KapOOHATHI,
HUTpPATHI, cyabdaTsl, pocdarsl), NX CBOWCTBA U TPUMEHEHHE B HAPOTHOM XO3SHCTBE.

Amomunuii. CtpoeHue aroma, (GU3NYECKME W XUMHUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. CoeNMHEHHsST AIIOMUHUS — OKCHJ W THAPOKCHI, MX aM(OTEpHBIA XapakTep.
Baxneiimue conu amomunus. [IpumeHenne antoMuHus U €ro COeAMHEHU .

Kenaeso. Ctpoenne aroma, GU3NUECKHE W XMMUYECKHE CBOWCTBA MPOCTOTO BEIECTBA.
I'enetnueckue psasl Fe2+ u Fe3+. Baxnelmue coim xkene3a. 3HAYEHUE XKejle3a U €ro
COEOMHEHUH ISl IPUPOJIbI U HAPOJIHOTO XO35KCTBA.

Jemoncrpanun. OOpa3ipl MIETOYHBIX M IIEJIOYHO3EMEIbHBIX MeTauioB. OOpasisl
CIUIaBOB. B3aumonelicTBue HaTpus, JUTHS W KaIbLMs C BOJOM. B3ammopneincrBue Hatpus U
MarHusi ¢ KuciopojaoM. B3zanmozeiicTBue MetaioB ¢ HeMeTauiamu. [lonydenue ruipokcuioB
xenesa (I1) u (I11).

JlabopaTopHbIe ONBITHI.

12. B3auMoaelicTBHE pacTBOPOB KHUCIIOT U COJIEH C METallIaMu.

13. O3HakoMIJIEHHE C pyIaMH Kele3a.

14. OxpaimBaHue TJIaMEHHU COJISIMU ILIET0YHBIX METAJUIOB.

15. BzaumoaeiicTBrE KaJbIUs C BOIOI.

16. ITony4yeHune rupoKcua KajabIus U UCCIEIOBAHKIE €TO CBOMCTB.

17. Ilony4yeHnue ruipoKkcua alFlOMUHUS U UCCIEA0OBAaHUE €r0 CBOICTB.
18. BzanMozaelicTBre Xkele3a ¢ COMSTHON KUCIOTOM.

19. Tlonyuyenue ruapokcuaos xkenesa (II) u (II) u n3yuenue ux cBOMCTB.
[TpenmMeTHBIE pe3yabTaThl 00y4YEeHUS

Tema 2. IIpakTukym 1. CBoiicTBa MeTa/JIOB M MX coeAnHeHMii (2/5 u)l

1. OcyniecTBieHne NENOYKN XUMUYECKUX MTPEBPALICHU.

2. IlonyueHue U CBOMCTBA COEAMHEHUN METAJIIOB.

3. PemeHne OHKCHEPUMEHTAIBHBIX 3aJlad Ha pPAaclO3HABAHME W TOJYYEHUE COCIMHEHHI
METaJIOB.

[Tpu 1ByX4acoBOM IJIaHWPOBAHUU MTPOBOAMTCS TOJILKO MpaKTHUecKas padboTa 3.

Tema 3. Hemerananl (25/37 4)

OOmiasi xapakTepuCTUKa HEMeTayuloB: mnosoxeHue B Ilepuonuyeckoil cucreme
xumuyeckux — anemeHtoB JI. M.  MeHneneeBa, 0COOEHHOCTHM  CTPOEHHUS  aTOMOB,
anekTpooTpuraresbHocTh (D0) Kak Mepa «HeMeTaluTmIHocTH», psaa 0. Kpucrammmueckoe



CTPOECHHE HEMETAJUIOB — IPOCTHIX BelecTB. AiutoTponus. @U3nyeckre CBONCTBA HEMETAJUIOB.
OTHOCHUTEIBHOCTh OHATUHN «METAJI» U «HEMETAJLD).

Bonopona. Ilonoxenne Bogopona B [lepruoandeckoit cucteMe XuMUYECKUX 3JIEMEHTOB [l.
H. MenneneeBa. CrtpoeHue aroma M MoJIeKynbl. PU3NYECKME U XHMHUYECKHE CBOWCTBA
BOJIOPO/IA, €r0 MOJIYyYEHUE U IPUMEHEHUE.

Boga. Ctpoenne monekynbl. Bogopoanas xumuueckasi cBa3b. DuU3MUECKUE CBOICTBA
BO/Abl. AHOMajMHM CBOWCTB BOAbl. ['mapodunbHbie W ruapoQoOHbIE BemiecTBa. XUMHUYECKUE
cBoiictBa Boxbl. KpyroBopor Boasl B mnpuponae. Bopooumcrka. Aspanus Boabl. bbITOBBIE
¢bunbTpel. MuHepanabHbie BObI. JJucTiiinpoBanHas BoJia, €€ MoJIy4eHUe U IPUMEHEHHE.

O0mas xapakrepucTuka rajgoreHoB. Crtpoenue atomoB. [IpocTeie BemiecTBa u
OCHOBHBIE COEJMHEHHUS TajoreHoB, ux cBoiicTBa. Kparkue cBenenus o xjope, Opome, prope u
rone. [IpuMeHenue rajoreHoB U UX COCIMHEHUN B HAPOJIHOM XO35IMCTBE.

Cepa. CtpoeHue aTroma, aJUIOTPOIMs, CBOWCTBA M IPHUMEHEHHUE POMOHMYECKOW CEephI.
Oxkcuasl cepol (IV) u (VI), ux nonyuenue, cBoiicTBa u npuMenenne. CepHasi KUCIOTa U €€ COJIH,
UX IPUMEHEHUE B HAPOJHOM XO03siicTBe. IIpon3BOACTBO CEPHOI KUCTOTBHI.

A3ot. CTpoeHue aTromMa U MOJIEKYJIbl, CBOMCTBA MPOCTOT0 BELIECTBA. AMMUAK, CTPOEHUE,
CBOMCTBA, MoytydyeHue u npumeHeHue. Conu aMMOHMS, UX CBOWCTBA U NMpuUMeHeHHe. OKCubl
azora (II) u (IV). A3oTHas KucioTa, €€ CBOWCTBA M TNpUMEHEHHEe. HUTpaThl U HUTPUTHI,
npobiieMa uX CoiepKaHUs B CEIbCKOXO03MCTBEHHOM MPOTYKIIUU. A30THBIE YA0OpEHUSI.

®ochop. CtpoeHne aTtoma, aJIOTPONHs, CBOHCTBa Oenoro m kpacHoro Qocdopa, ux
npumenenue. OcHoBHble coeauHeHus: okcua Qochopa (V) u oprodochopHas Kucuora,
docdarer. DocopHbIe yI0OpEHUSI.

Yraepoa. CtpoeHue aroma, auIOTPOIUs, CBOMCTBA MOAM(UKAIUN, NPUMEHEHHE.
Oxkcuasl yriepoaa (I1) u (IV), ux cpoiictBa u npumenenue. KapOoHaTsl: KajablUT, coja, MOTAIII,
MX 3HAYEHUE B MIPUPOJE U )KU3HU YEJIOBEKA.

Kpemunii. CtpoeHue aroma, KpUCTAIUIMUECKUNA KPEMHMM, €r0 CBOMCTBA U MPUMEHEHHE.
Oxkcun kpemuus (IV), ero mpupoaneie pazHOBUAHOCTH. CHIHMKaThl. 3Hau€HUE COEIUHEHUN
KPEMHHS B )KMBOM M HE)KUBOU Npupojie. IIoHsTHE 0 CHIMKATHON TPOMBILIIIEHHOCTH.

Jemoncrpanun. OOpa3ipl TaJOreHOB — MPOCTHIX BeliecTB. BiaumoneiicTBue
raJIOTEHOB C HaTpUEM, C aJIOMUHUEM. BriTecHeHue XjiopoM OpoMa MM Hoaa U3 pacTBOPOB UX
cosneil. BzaumopencTeue cepbl ¢ MeTalIaMH, BOJOPOAOM M KHUCIOpoAOoM. Bzaumopeincrsue
KOHIEHTPHUPOBAHHON a30THOM KHUCJIOTHI ¢ Menbto. [lormomienue yrieM pacTBOPEHHBIX BEIIECTB
win ra3oB. BocctaHoBneHne Meam u3 ee okcujaa yriaem. OOpasubl NPUPOIHBIX COEIWHEHHMH
xJiopa, cepsl, ¢pocdopa, yriepona, kpemHuss. OOpa3ubl BaKHEHIINUX 1JI1 HAPOJHOTO XO34HiCTBa
Cyib(aToB, HUTPATOB, KapOOHATOB, (hocaroB. OOpa3Lkl CTEKIIA, KEPAMUKH, LIEMEHTA.
JlabopaTopHble ONBITHI.

20. ITonyyenue 1 pacro3HaBaHHE BOAOPOJA.

21. UccnenoBanune MOBEPXHOCTHOTO HATSHKEHUS BOJIBI.

22. PacTBOpeHME NTepMaHraHaTa KaJlus UM MEIHOIO Kyropoca B BOJE.
23. I'maparanus o0e3BoxeHHoro cynbdara meau (I1).

24. I3roToBIIEHHE TUIICOBOTO OTIIEYATKA.

25. O3HaKOMIIEHHE C KOJUIEKIMEeN ObITOBBIX (PUIBTPOB.

26. O3HaKOMJIEHUE C COCTAaBOM MHMHEPAJIHLHON BOJIBI.

27. KauecTBeHHas peakius Ha TAJIOT€HU I-HOHBI.

28. Ilonyuyenue U pacno3HaBaHHE KHCIOPO/aA.

29. 'openue cepbl Ha BO3AyXe U B KHCIOPO/IE.

30. CpoiicTBa pa30aBIeHHON CEPHOM KHCIOTHI.

31. 3ydyeHue CBOWMCTB aMMHaKa.

32. Pacnio3HaBaHue coJjield aMMOHHUS.

33. CpoiicTBa pa30aBJICHHON a30THON KUCIIOTHI.

34. BzauMozelicTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO.
35. T'openue ¢ocdopa Ha BO3AYXE U B KUCIOPOJIE.



36. PacrioznaBanue ¢ocharos.

37. I'opeHue yrisi B KUCIOPOJE.

38. [lonydyeHue yrojapHOU KUCIOTHI U U3YYCHUE €€ CBOMCTB.
39. Ilepexon kapOOHATOB B T'MIPOKapOOHATHI.

40. PaznoxxeHue rugpokapOoHaTa HATPHUS.

41. ITomyueHue KpeMHEBOW KMCIIOTHI U U3yYEHHE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coenHeHMii HeMeTa 0B (3/5 1)
1. Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o teMe «lloarpymnmna ragoreHos».
2. Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «lloarpymnmna kuciaopoaay.
3. Pemienue sxcniepuMeHTanbHbIX 3a1a4 1o teme «lloarpymnna azoray.
4. Peluenue 3KCiepuMEHTAIBHBIX 3aJa4
5. Ilonydenue, coOupaHue U paclio3HABaHUE ra30B.
[Tpu 1ByX4acoBOM IUIAHUPOBAHUM MPOBOJATCS TOJBKO MpaKTHUYeckue padboTsl 1, 2 u 5. mo Teme
«[loxarpynmna yriepoaa».

Tema 5. O000menne 3HAHUN 0 XMMHUH 32 KYPC OCHOBHOM mKoJbI. [loaroroska k
rocyaapcrBeHnoii utorooii arrecramuu (F'MA) (10/14 q)

Ilepuonuueckuit 3akoH W llepuonnueckass cucrema xumuyeckux snemeHToB JI. .
MenneneeBa. @U3MUECKUMI CMBICI IIOPSJAKOBOTO HOMEpPA JJIEMEHTa, HOMEPOB IIEpUONA H
rpymmbl. 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB 3JIEMEHTOB U MX COEIMHEHHMI B NEpUOJax U
rpyIIax B CBETE MPEJCTABICHUNA O CTPOCHHH aTOMOB 3JIEMEHTOB. 3HAUYCHHE MEPUOJIMUYECKOTO
3aKOoHa. BHU/Ibl XUMHUYECKUX CBSI3€W M TUIIBI KPUCTAIUIMYECKUX pelIeTOK. B3auMocCBs3b cTpoeHus
Y CBOWCTB BEILIECTB.

Knaccudukanus XuMUYECKHX pEakIuil MO pa3Iu4HbIM MpH3HAKaM (YHCIO U COCTaB
pearupyoImux U 00pa3yonuxcs BEIECTB; HAIMYNE TPAHUIBI pasnena (as; TeruioBoid 3¢ deKrT;
W3MEHEHUE CTENEHEeW OKHUCIEHUS aTOMOB; MWCIIOJIb30BAHME KATajlu3aTopa; HalpaBlCHUE
nporekanus). CKOpOCTh XMMHYECKHX peakuuid ¥ (akTopsl, BIUsOmue Ha Hee. OOpaTuMOCTh
XUMHUYECKHUX PEAKIMI U CIIOCOOBI CMEIIEHUs XUMHUECKOTO PABHOBECHSI.

[Ipocteie u croxHbIE BellecTBa. MeTamibl 1 HeMeTallIbl. [ 'eHeTuuecKue psbl MeTasia,
HEMeTallla M mepexogHoro Meramna. OKCUAbl W THAPOKCHABI (OCHOBAaHMS, KHUCIOTHI,
amdoTepHbIe THAPOKCHIBI), COu. VX cocTaB, kiaccudukanus 1 00IIHe XUMUYECKHE CBOMCTBA B
CBETE TEOPUH DIEKTPOJIUTHUUECKOU TUCCOLUALIUU.



PA3JIEJ 3. TEMATHYECKOE IINTAHUPOBAHHUE. XUMUA 8

Ha3Banue Kou- JlabopaTropHble IIpakTu4yeckue JleMOHCTpalMOHHbIE
pa3aena BO padoThbI padoThbI ONBITHI
4acoB

Beeoenue 6 JlaGoparopnass  pabdora 1. Mopnenu (mapocrepkHeBbie u CTroapTa—
Paccmompenue  eewecms ¢ Bpurne6a) pa3nuyHbIX MPOCTHIX M CIOKHBIX
PA3UYHBIMU Qusuueckumu BEILIECTB. Konnexuus CTEKJIIHHOU
ceoticmeamu. XUMHUYECKON MOCY/BI. Komnexuus
Jlabopamopnuie onvimot: MaTepUaoB U U3JEIMM U3 HUX Ha OCHOBE
1. CpaBHEHME CBOMCTB TBEPIBIX AIIOMUHUSL.
KPUCTAJNINYECKUX BELIECTB U B3aumopeiictBue Mpamopa ¢ KHUCIOTOM U
pacTBOpOB OMYTHEHHE U3BECTKOBOW BOJBI.
2. CpaBHeHue CKOpOCTH
UCIIApEeHUs BOJBI, OJEKOJIOHA U
THJIOBOTO crupra c
(dbunpTpoBaNHLHOM OymMaru

Temal. Amomw 9 Jlabopamopnvie onvimui. Mopenu aToMOB XMMHUYECKUX 3JIEMEHTOB
XUMUYECKUX ITIEMEHM 08 3. MogenupoBaHue NpUHIUNA [leproanueckast cuctemMa XUMUYECKUX
JNENCTBUSA CKaHUPYIOLIEro anemenToB J[. . MenzeneeBa pa3nuuHbIX
MHUKpOCKOTIa bopm
4. WsrortoBneHue  Mojenen Mopenu KpUCTAIITNYECKOM PELIETKH
MOJIEKYJI OMHApPHBIX XJIOpUJia HAaTpuUs
COEIMHEHUN Mognenu KpUCTaUINYECKUX PELIETOK ajIMasa
5. HsroroBieHune  Mojuenw, u rpaguta
UJUTFOCTPUPYIOLIEN CBONCTBA
METAJUIMYECKON CBSI3H
Tema 2. IlIpocmuie 7 Jlabopamopnvie onvimui. OO0pa31bpl MeTaIIoB

eeuiecmea

6. O3HaKOMIICHHE C
KOJUIEKITHEH METAIIJIOB

7. O3HaKOMJIEHUE C
KOJUIEKITHEH HEMETAIOB

[Tonyuenne o3oHa. OOpasmpl Oenoro u
ceporo 0J10Ba, 6eJ10ro 1 KpacHoro gocgopa.
Hekotopbie  MeTamnsl ¥ HEMETaJUIBI
KOJIMYECTBOM BellecTBa | MoJb

MoutsipHblli 00B€M ra3000pa3HbIX BEIIECTB




Tema 3. Coeounenue 12 Jlabopamopnvie onvimoi. [ToMmyTHEHUE «HU3BECTKOBOM BOJIBI»
XUMUYECKUX ITIEMEHM 06 8. O3HakomileHue c OO6pa3ibl OCHOBaHUH.
KOJIJICKITEH OKCHJIOB. KucnorHo-menouynsle  UHAWKATOPBL |
9. O3HakoMJIeHHE co U3MEHEHHUE UX OKPACKH B LIEJIOYHOMN cpele
CBOWCTBaMH aMMHaKa. OO6pa3upl  kucinotT.  KuciaoTHo-mienovHble
1. Onpenenenue pH WHJIUKATOPhl M M3MEHEHUE HX OKPacKu B
pacTBOPOB KHUCIOTHI, IIEJIOYU U HEUTpaJIbHOM W KHUCIOTHOM  Cpenax.
BOJIBL. YHuBepcalbHbIl HHIUKATOP U HU3MEHEHHE
12. Ornpenenenue pH €ro OKpack B paznuuHbix cpenax. lllkana
JTUMOHHOTO U SI0JIOYHOTO COKOB pH. O6pasus! comeit
Ha cpese IJI0JI0B Monenu KPUCTAUTMYECKUX  PEIIETOK
13. O3HakoMJIeHHE c XJIOpUJa HATpus, anmasza, OKCHJa yriepoja
KOJIJICKITHEH COoJei (V).
14. O3HakoMIIEHHE C OO6pa3iiel cMeceid.
KOJIJICKIMEH BEIIECTB C Pa3HbIM
TUTIOM KPUCTAJUTHYECKOI
pELIETKN. Nsrorosnenue
Mojenei KPUCTAITTNYECKHUX
pereToK
15. O3nakomieHue ¢ 06pasom
TOPHOM IOPOABI
Tema 4. IIpakTnkym 1. 4 1. Tlpuemsb! oOparieHusi c
1a00paTOPHBIM
o0opynoBaHreM
2. Habmronenue 3a ropsimeit
CBEUOI
3. AHaAJIWU3 HOYBHI U BOJHI.
4. ITpuroToBneHue pacTBopa
caxapa c 3aJJaHHOU
MaccoBOU JI0JIeH
pPacTBOPEHHOTO BEIIECTBA
Tema 5. U3menenns, 11 16.  Oxucnenne wmemu B | 5. Ilpusnaku xummueckux | [Ipumepst ¢buznyeckux SIBIICHU:

MPOUCXOAALIUEC C

IIaMCHHU CITMPTOBKHU

peaKkui.

IJIaBJIeHHWEe NapaduHa; BO3TOHKA MOAa WU




BelIeCTBaMM

17. 3amemenue wMeau B
pactBope xjopuma wmeau (II)
KEIe30M

JlaGopaTopHas padora 2:

Onvimo 10.  Tlomyuenue
YTIIEKUACIIOrO rasa
B3aUMOJCHCTBUEM  COABI U
KHCIIOTBI.

[TomyTHEHME U3BECTKOBOM
BOZbI

OeH30iHON KHCJIOTBI; pacTBOpeHUE
OKpalIeHHBIX cojiel; nuddy3usi BEIIECTB C
TOPSIICH JTAMITOYKH HaKaTHBAHS
[Ipumepbl XUMHUYECKUX SIBJICHHI: TOpEeHUE
MarHaus, docdopa; B3aUMO/JIEIICTBUE
COJISTHOM KHCIIOTBI C MPAMOPOM HJIU MEJIOM
[Tonyyenue  ruapokcuga  Meau (I1);
pa3ioXeHue nepMaHranara

KaJIMs; pa3iokeHue MEepOKCHIa BOJAOPOa C
MOMOIIBIO JUOKCH/Ia MapraHlla U KaTayasbl
KapTodens Wi MOPKOBU

BsaumopeiictBue pa30aBIeHHBIX KUCIOT C
MeTaJulaMu

PactBopenne rtuapokcuma wmeaum (1) B
KHCJIOTaX; B3aWMOJICHICTBHE OKCHIA MEIu
(IT) ¢ cepHO# KHUCTAOTO MpPU HArpEBAaHUU

Tema 6. PacTBopenue.
PacrBopbl.
OxucaurebHO-
BOCCTAHOBHMTEJIbHbIE
peakuun

12

Jlabopamopnvie onvimul.
18. BzaumopeiicTBue pacTBOPOB
XJIOpUJa HaTpUsi H HUTpaTa

cepebpa
JlabopaTopuasi padora 3:
Peaxyuu  xapaxmepuvie 014

pacmeopos Kuciom (ConsiHou u
cepHoli).

20. BzaumojeicTBHE KHCIOT C
OCHOBaHHUSIMH.

21. B3aumonelcTBHE KHUCIOT C
OKCHJIaMH METAJIJIOB.

22. B3aumonelcTBHE KHUCIOT C
MeTaJJIaMH.

23. BzaumogelicTtBre KHCIOT C
COJIIMH

JlabopaTtopnasi  padora 4.

6. MloHnHbIe peakiuu

7. VYcioBus NpOTEKaHUS
XUMHUYECKHUX peakuuit
MEXIY pacTBopamu

AJICKTPOJIUTOB JIO KOHIIA
8. CBoiicTBa KHUCIIOT
OCHOBaHHI, OKCHIOB B
colen

9. Pemenue
HKCIIEPUMEHTAIbHBIX 3a/1a4.

PactBopenne 6e3BonHOrO cyibdata Menu
(1) B Boze

3aBUCUMOCTh AIEKTPONPOBOJHOCTH
YKCYCHOM KHCIOTBI OT KOHILIEHTpAlUU.
JIBrKeHNE OKpalIeHHBIX

HOHOB B JIEKTPUYECKOM I10J1€

[Ipumeps! peakuyu, UAYIIME 10 KOHIA
B3anmopencrTere nuHKa

C Cepoil, COJIHOW KHCIOTOH, XJIOPUIOM
meau (I1).

I'openue MarHusl. Bzaumopeiicteue
XJIOPHOM U CEPOBOJIOPOIHOMN BOMBI




Peaxyuu, xapaxmepuvlie 0711
pacmeopos wenouel
Jlabopamopnvie onvimbi:

24. BzaumopenicTBue Iieovyei
C KUCIIOTaMH.

25. B3auMogeiicTBuE IEI04YEH
C OKCHJaMU HEMETAIJIOB.

26. BzaumopeiicTBue mienovei
C COJISIMH.

27. TlomyueHue u CBOKMCTBa
HEpPAaCTBOPUMBIX OCHOBAHUI
JlabopaTtopnasi  padora 5.
«llonyuenue u ceolicmea
Hepacmeopumo20 OCHOBAHUSLY.
Jlabopamopnvlie onvimoi:

19. [lonyuenue
HEpPACTBOPUMOTO THAPOKCUIA U
B3aHMOJICHCTBHE €ro C
KHCJIOTaMHU.

JlaGopaTtopnas  pabGora 6.
«Peakyuu xapaxmepmuvle 0.1
OCHOBHbBIX OKCUO08Y
Jlabopamopnvie onvimoi.

28. BzanmojeicTBre OCHOBHBIX
OKCHJIOB C KUCJIOTAMH.

29. BzanmojencTBrEe OCHOBHBIX
OKCHIOB C BOJIOH.
JlaGopatopnass  pabGora 7.
«Peakyuu xapaxmepmuvle 051
KUCTIOMHBIX OKCUOOBY
Jlabopamopnsie onvimoi:

30. BzanmoneiicTBue
KHCJIOTHBIX




OKCHJIOB C IICI0YaMHU.
31. BsaumogeiictBue
KHCJIOTHBIX OKCHIOB C BOJIOM
JlabopaTtopnasi  padora 8.
«Xumuueckue ceolicmasa
conetiy.

Jlabopamopuvie onvimal:

32. BzaumonencTBue cojiel ¢
KHCIIOTaMHU.

33. BzaumogneicTBue cojiel ¢
IEJIOYaMH.

34. BzauMonencTBHUE COJIEH C
COJISIMH.

35. B3aumozeiicTBrue pacTBOpOB
COJICH ¢ MeTaIaMHu

Tema 7. XuMusg u :Ku3Hb
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HazBanue Kou- JlabopaTropHble IIpakTnyeckue JleMOHCTpPAaLMOHHbIE
pasjaesa BO padoThI padoThbI ONBITHI
4acoB

Beenenue. 10 1. ITomydyeHue ruapoKCcUaa IMHKA U UCCICIOBAHUE €0 [Tonyuyenue u cBoiictBa CaO, Ca(OH).,
Oobmas CBOJWCTB. Mogenn aToMOB  3JeMEHTOB  1—3-T0
XapaKTepUCTUKA 2.  MogenupoBanue mnoctpoenus llepuoanueckoi NePHOJIOB
XUMHAYECKHUX CHCTEeMEI XUMHYECKUX 31eMeHToB /. 1. Menneneena. [Tony4enue u cBorictBa SO2, HSO4.
AJIEMEHTOB u 3. 3amerieHue JKele30M MeEId B pacTBOpe cyibdara Monemn — atomoB  sementos  1—3-ro
XUMHYECKUX menu (I1). TICpHONIOB 5
peakuuii. 4. 3aBUCHUMOCTb CKOPOCTH XUMHYECKOM pEAKUUU OT 5;2:?;::’16 (popwmbt TaGmiiL neproIECKOl
[Tepuoanueckuit NPHPOIbl  PEarMpyioluX — BEWIECTB  HAa  IPUMEpE Mojetb  CTpOCHUS  3eMHOr0  Wapa B
3aKOH u B3aUMOJCICTBUSA KUCJIOT C METaJJIAMH.
[IepUOINYECKas 5. 3aBUCHMOCTb CKOPOCTM XHUMHYECKOW pEaKLHUH OT TOTICPCTHOM pa3pese.
cucrema KOHILIGHTPALlUM PEArupyrollux BEIIECTB Ha NpUMEpe
XUMHUYECKUX B3aUMOJICHCTBUS IIUHKA C COJISTHOM KUCJIOTON pa3InyHON
anemenToB /.M. KOHIICHTPAIIH.
Menneneena 6. 3aBUCHMOCTb CKOPOCTM XHUMHYECKOW pEaKLHUH OT

IJIOIIA M CONPUKOCHOBEHUS PEarupyronx BeIIeCTB.

7. MoienmupOBaHUE «KHUTISIIIETO CIIOSD.

8. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW pEaKUUH OT

TeMIIEpaTypbl pPEArupyIONIMX BEIIECTB Ha MPUMEPE

B3aumo/eiictBus okcuaa meau (II) ¢ pactBopom cepHoi

KHUCJIOTHI PA3JIMYHON TEMIIEPATYPHI.

9. Pa3noxeHue mnepokcujaa BOAOPOJA C IMOMOILIBIO

okcuaa mapranna (IV) u katanassbr.

10. OOHapyxeHHe KaTala3bl B HEKOTOPBIX MHIIEBHIX

MPOJIYKTax.

11. HWurubupoBanwe B3aUMOJCUCTBUS KHUCIOT C

MeTaJUIaMH YPOTPOITHHOM.
Tema 1. 15 12. B3aumopeiicTBUE pacTBOPOB KHUCIOT U COJIEH C O3HaKOMJIEHHE C KOJIJIEKIIMEH CI1JIaBOB.
«MeTamTsi» MeTaJlJIaMH. BzaumoneiicTBue METaJIJIOB c

13. O3HakoMJIEHUE C pyAaMHU Kelie3a. HeMeTaulaMu W BoJoil. ['opeHue

14.  OxpamnBanue
METAJIJIOB.

INIaM€HHU  COJILIMH  IICJTOYHBIX

HaTpuA, MarHus M KeEJjie3a.

BoccranoBnenue MCTAJIJIOB YIJICM,




15. B3zaumonencTBrue KaabIlisg C BOIOM.

16. IlonyuyeHne ruapoKCHUlia KaJIbI[UA M UCCIIECIOBAHUE

€r0 CBOICTB.

17. IlonnyyeHue ruApoOKCUIA aJFOMUHUS U UCCIIEIOBaHUE

€r0 CBOICTB.

18. BzaumoneicTBue kee3a ¢ COITHON KUCIOTOM.
19. Tlomyuenue runpoxcumoB keneza (II) u (III) u

HU3YUCHUC UX CBOMCTB.

BOJIOPOJOM.
OnbIThI, AEMOHCTPUPYIOIIUE KOPPO3HUIO
METaJJIOB U CIIOCOOBI 3aIIUTEl METAIJIOB
OT KOPPO3HHU.

Oo6pasibt IIETOYHBIX u
[IEeI0YHO3EMEIBbHEBIX METaJJIOB.
B3aumoneiicteue HaTpus, JIMTHS C
BOJIOM. BzauMmopelictBue HaTpus C
KHCIIOPOJIOM

Pacno3naBanue cosieil HATpusA U KaJus
10 OKpAacKe TUIaMEeHH.

B3auMogeiictBue KanplUgd C BOJIOMH.

BzaumopeiictBue MarHus C
KHUCJIOPOJIOM.

BzaumopeiictBue METaJIJIOB C
HEeMeTaJlJTaMH. [Tonyuyenue

ruapokcunoB  kenesa (II) wu (1ID).
KauecTtBennsle peakuuu Ha HOHBI Fe2+
u Fe3+.

Tema 2.
[Ipaktukym 1
1o TeEME
«MertamisD»

1.  OcyecTBienue
LIETTOYKU
XHUMHYSCKHX
MIpEBpAICHUM.

2. llomyuenune wu
CBOMCTBA
COE€TUHEHUI
METAJIJIOB.

3. Pemenue
AKCTIIEPUMEHTAIbHBIX
3aja4 Ha
pacro3HaBaHue u
MOJTyYeHUe
COCTUHEHUN
METaJIJIOB.

Tema 3.

23

20. ITonnyyenue u pacrno3HaBaHUE BOJIOPOA.
21. UccnepoBanue NOBEPXHOCTHOTO HATSIKEHUS! BOJBI.

Psin snexrpooTpunarensHocTd. Moaenu
aTOMHBIX KPUCTAJNIMYECKHX PELIETOK




«Hemertame

22. PacTBOpeHME Ie€pMaHraHaTa KajlHs WIM MEIHOTO
KyIopoca B BOJI€.

23. T'unparamus 06e3BoxkeHHoro cynabgara meau (I1).
24. 3roToBjieHUE TUIICOBOIO OTIIEYaTKA.

25. O3HaKOMJIEHHUE C KOJUICKIMEH OBITOBBIX (PHIIBTPOB.
26. O3HaKOMJIEHUE C COCTABOM MUHEPAIbHOMN BOJBI.

27. KauecTBeHHas peakiys Ha rajlOreHu-UOHBI.

28. Ilonydyenue u pacrno3HaBaHUE KMCIOPOA.

29. 'opeHue cepbl Ha BO3JIyXe U B KUCJIOPOJE.

30. CpoiicTBa pa30aBICHHON CEPHOI KHUCIOTHI.

31. VI3yueHue cBONCTB aMMUaKa.

32. Pacrio3HaBaHue coJield aMMOHHUS.

33. CBoiicTBa pa30aBiICHHON a30THON KHUCIIOTHI.

34. BsaumoneicTBUE€ KOHIEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MEJIBIO.

35. T'openue docdopa Ha BO3ayXe U B KUCIOPOJE.

36. Pacno3naBanue ¢ocdaros.

37. I'opeHue yrisi B KUCIOPOE.

38. IlomydyeHue yroibHONM KHUCIOTBI M H3yYCHHE €€
CBOMCTB.

39. Ilepexon kapOOHATOB B THIPOKApOOHATHI.

40. PaznoxeHnue rugpokapboHaTa HaTpHsL.

41. Tlony4yeHue KpEeMHEBOM KHCIOTHI U HU3YyYEHHUE €€
CBOMCTB.

(amma3, rpaduT) M MOJIEKYJISIPHBIX
(o30H, kuciopon). CoctaB BO3ayXxa.
OOpasupl ramoreHoB. BiammoneiicTBue
rajJloreHOB C HATpHeM, aJlOMUHUEM.
BeiTecHenune xiopom OpoMa WM HOAA
U3 PaCTBOPOB UX COJICH.

OOpa3ipl ~ TrajJloreHOB —  MPOCTHIX
BelIeCTB. B3anMogeiicTBHUE rajJoreHoB ¢
HaTpUEM, aJOMUHUEM. BriTecHeHue
XJIOpOM Opoma WM HoJa U3 pacTBOPOB
UX COJIeH

OOpa3upl  OPUPOAHBIX  COCTUHEHHI
XJIopa.

BsaumopeiictBue cepsl ¢ MeTaiaMmu,
BOJIOPOJIOM U KHUCIIOPOJIOM.

[TonyueHne CepHUCTOrO Tra3a rOpEeHUEM
Cepbl U B3aUMOJEWUCTBUEM MEIU C
KOHIIEHTPUPOBAHHOMN CEpHOI KHCIOTOM.
B3anmoneiicTBrue CEpHHCTOrO rasa c
BoJioM M mienoybto. ObecuBeynBaHUE
KpacoK C IMOMOIIbIO CEpHUCTOTrO Ta3a. [l:
Paz6aBienue KOHLIEHTPUPOBAHHOU
cepHoM KHCIOTHL. OO0mmMe u ocobbie
CBOWCTBAa CEPHOM KHUCIOTHL. Mozaenu
anmnapaToB JJs IPOU3BOJICTBA CEPHOM
KHCIIOTBHI.

OOpa3ipl  MPUPOJHBIX  COEIMHEHHH
ceppl. OOpa3npl  BaXHEWIIMX A
HapOJIHOTO XO3HCTBA CyNb(}aTOB.
B3anMopeiicTBue KOHUEHTPUPOBAHHON
CEpHOH KHCIIOTHI C MEZBIO.
OOyrnuBanue KOHILEHTPUPOBAHHOMN
CEpHOH KHCIIOTON OpraHUYECKUX
coenuHeHuil.  Pasz0OaBienne  cepHOU
KHUCIJIOTBI

Kopuu 6000BbIX pacTeHni Cc




KIIyOCHbKaMH.

OOpa3ipl BOXXHEWIIUX 1711 HAPOIHOTO
XO0351CTBa HUTPATOB.

B3anmoneiicTBre KOHIEHTPUPOBAHHOMN
a30THOM KHCIIOTHI C MEJIBIO.
HemoncTpamuu. OOpa3ubl MPUPOIHBIX
COCTMHEHUI docdopa. OO6pa3ibt
BOKHEUIIUX JJII HAPOIHOTO XO3SHCTBa
docdaros.

[Tormomenue yriaeM  pacTBOPEHHBIX
BEIISCTB WM Ta30B. BoccraHoBlieHue
MeIH U3 €€ OKCUA YIIieM.

OO0Opa3npl  MPUPOIHBIX  COCIUHEHUH
yriiepoza. O06pa3sib BayKHEHNIIINX
KapOOHATOB JIJIsi HAPOJIHOTO XO035MUCTBA.
OOpa3ipl  MPUPOJIHBIX  COCAMHEHUI
kpemuausa. [lemonctpammuu. OOpasisl
CTEKJIa, KepaMHUKH, [IEMEHTA

Tema 4.
[Ipaktukym 2
1o TeMe
«Hemerannbn»

1. Pewenne
9KCIIEPUMEHTAIBHBIX
3aja4 = Mo TeMe
«loarpynmna
raJloreHOB u
KHCIIOPOAA».

2. Pemenne
9KCIIEPUMEHTAIBHBIX
3aja4 = Mo TeMe
«[loarpymnma a3ora u
YIIEpOaa».

3. [Tonyuenue,
cobupanue u
pacrno3HaBaHHe
ra3os.

Tema S.
«Opranuueckue

12

42. U3rotoBieHue MoJIeJel MOJIEKYJl YTI€BOAOPOI0B
43. CoiicTBa IIULEPUH»
44. CpolicTBa YKCYCHOW KHCIJIOTBI




BEIIECTBA» 45. KauecTBeHHBIEC peaklIMU Ha OeNKn
46 «CBoiicTBa IIIOKO3bI
47. BzaumogeiicTBue Kpaxmaia ¢ HoJoM

Tema 6. Xumus 2
W KU3HD
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