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IMosicuuTenbHAsA 3alHCKA
Pabouas nmporpamma mo xuMumn uig 8 -9 kiacca coctaBieHa Ha ocHOBe DyHIaMEHTAIBHOTO

aapa coiepxaHus oOmiero oOpa3oBaHHsl M TpeOOBaHMN K pe3yjibTaTaM OCHOBHOIO OOILEro
oOpa3oBaHus, NpeICTaBlIeHHbIX B DefepanbHOM TrOCYAapCTBEHHOM CTaHIApTe OOMIEro
obpazoBanust Broporo nmokoneHus (2011r-2016r) u 8 OOIT OO0 MOBY COII c. CeliTakoBo, a
Takke ¢ yu€rom [IpuMepHOit OCHOBHOM MporpaMMbl OCHOBHOTO obmiero oopazoanus (2019r.)
U IpPOrpaMMbl IO XMUMHMM JUIsl 00lIeoOpa3oBaTeNbHBIX Y4pexaeHu «Xumusa 8-9 kiiacchl»
aBropa O.C. Tabpuensna (2015r). Pabouas nporpamma JeTaIM3UPYyeT M PaCKpbIBACT
CoJiepKaHUEe CTaHJApTa, OINpeneNseT OOUIyI0 CTPaTeruio OOy4eHUs, BOCIIUTAHHUS M Pa3BUTHUS
yUyalluXxcst CpeAcTBaMU y4eOHOTo MpeaMeTa B COOTBETCTBHHM C IIENSIMH HM3YYEHUS XUMUH,
KOTOpBIE OMpPEEICHbl CTaHAapTOM. CopepkaHnue Kypca XMMHM B OCHOBHOM IIKOJIE
IpesCTaBIsieT co00il BaKHOE HEOTHEMJIEMOE 3BEHO B CHUCTEME HEIMPEPHIBHOTO XHUMHUYECKOTO
o0Opa3oBaHus, SBISIOLICECS OCHOBOM i MOCHENyIOIIed YpPOBHEBOW H  MHpOGUIbHON
nuddepeHnranm.

Oco0oe BHUMaHuE YIEIEHO  COAEPXKAHUIO, CIOCOOCTBYIOIIEMY  (HOPMHUPOBAHUIO
COBPEMEHHOM €CTECTBEHHOHAYYHOW KApTUHBI MHpPA, IOKA3aHO TNPAKTUYECKOE HPUMEHEHHE
XUMHUYECKUX 3HAHHUM.

Peanmzanuss naHHOM IporpaMMbl €CTECTBEHHO-HAYYHOM HANPABICHHOCTUIIPEAYCMATPUBACT
UCIIOJIb30BaHUE 000pYyI0BaHUs, cpeicTB 00yueHus u Bocnutanusllentpa « Touka poctay.
1. O6mee obopynoBanue (pusuka, XuMus, OUOTOTHS):

o Iudposas nadoparopust yueHnueckas (pusmka, Xumusi, ONOIOTHS).
o Kommiexkr mocyasl u o0OpynOBaHUS JUIsl YYEHHUUYECKUX OMNBITOB ((u3uka, Xumus,
Oouosorus).
2. Xumusi:

. ILGMOHCTpaHI/IOHHOC 060py,HOBaHI/Ie.

o KoOMIIEKT XUMHYECKUX PCaKTHUBOB.

o Kommaekr KOJUICKIIMH («BOJ’IOKHa», «MeTtanisl u CIIJIaBbI», ((HJ'IaCTMaCCLI», Ha60pBI AJIA
MOZACIINPOBAHUA CTPOCHUA OPTaHNYCCKUX BCUICCTB U I[p)

HeJ’lﬂMl/l HU3y4YCHUHA XUMHUH B OCHOBHOM IIKO0JI€ ABJISIOTCS:

Gopmuposanue 'y ydalMXcs XUMHUYECKOM KapTHHBI MHpa Kak OPraHMYeCKOW 4YacTH €ro
L[EJIOCTHOWECTECTBEHHOHAYYHOU KapTUHBI;

pazeumue TIO3HABATEIBHBIX HHTEPECOB,MHTEINIEKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH
yYaIlUXCs B IPOLECCe M3YyYeHUs UMM XMMHYECKOM HAyKH U €€ BKJIaJla B COBPEMEHHbIN Hay4HO-
TEXHUYECKUIN MPOrpecc;

gopmuposarue BOXHEHUINX JIOTUYECKUX oreparuii
MBIIUIEHUsI(aHAIN3,CUHTE3,0000111€eH1 e, KOHKPETU3AI1s,CPAaBHEHUE U JIp.) B TPOILECCE MO3HAHUS
CHUCTEMBbl BaKHEHIIUX NOHATHUH, 3aKOHOB M TEOPUH O COCTaBe, CTPOCHHM M CBOMCTBAx
XUMHYECKHX BEIIECTB;

socnumanue yOSXKJIEHHOCTH B TOM,4YTO MPUMEHEHHUE MMOYICHHBIX 3HAHUN M YMEHHH 110 XUMUHU
SABISIETCS OOBEKTHBHOM  HEOOXOIMMOCTHIO il Oe3omacHOoi paboThl C BEMIECTBAMH U
MaTepuaiamMH B ObITY U Ha IPOU3BO/JICTBE;



npoexmupoeanue M peanu3ayus BHITYCKHHUKaMH OCHOBHOM IIKOJBI JINYHOW 00pa3oBaTEIbHON
TpaeKTOpUU:BeIOOpIpoduiass oOyueHHs B cTapuiel ImKoje WIM Mpo(hecCHOHATBLHOTO
00pa30BaTENbHOTO YUPEKACHHUS;

oenadenue KJIFOYEBBIMH KOMIeTeHIUAMU(y4eOHO-
M03HABATEIbHBIMU, HTH(POPMALMOHHBIMU,IIEHHOCTHO-CMBICJIOBBIMH,KOMMYHUKAaTHBHBIMH).

3HAUUTENbHOE MECTO B COJIEP)KAHHUM Kypca OTBOJAUTCA XMMHUYECKOMY SKcrepuMeHTy. OH
NO3BOJISIET CHOPMUPOBATh Yy YYAIIMXCS CIEHUATbHBIE MpPEeIMETHbIe yMEHus paboTarh C
XUMHUYCCKUMH  BCHICCTBAMM, BBIIIOJHATL IMPOCTBIC XHUMHUUYCCKHUC OIBITbI, HAYYUTb HX
0e30MacHOMY H DJKOJIOTUYECKH TPaMOTHOMY OOpallleHHI0 C BEmecTBaMH B OBITY W Ha
IIPOU3BO/ICTBE.

Kypc xumun 8 kiacca nuzydaercs B JjBa Tara.

[lepBpiii 3Talm — XUMHS B CTaTUKe, HA KOTOPOM PAcCMaTPHUBAIOTCS COCTaB U CTPOCHHUE
aToMa M BemecTBa. Ero OCHOBY COCTaBJISIIOT CBEICHUSA O XMMHUYECKOM 3JeMeHTe U (popmax ero
CYLIECTBOBAaHMSI — aTroMaX, H30TOMaX, HOHAX, MPOCTBIX BEHIECTBAX M HUX BaXXHEHIINX
COCANHCHUAX (OKCI/IIIaX U Jpyrux 61/1Hapme COCAMHCHUAX, KUCJIOTaX, OCHOBaHUAX U COJIFIX),
CTPOCHUHU BCIICCTBA (TI/IHOJIOFI/II/I XUMHYECKHNX CBS3EH U BUJaX KPUCTATNIMYCCKUX pCHICTOK).

BTOpOﬁ oTall — XUMHUA B JUHAMUKEC, HA KOTOPOM Yy4dalIUCCA 3HAKOMATCA C XUMHYCCKUMU
peakuusMu Kak (yHKIMEHW cOCTaBa U CTPOEHHUS YYAacCTBYIOIIMX B XMMUYECKUX MPEBPAIICHUAX
BEIECTB M UX Kiaccupukanuu. CBOMCTBA KUCIIOT, OCHOBAHHI U COJIEH Cpa3y paccCMaTpPUBAIOTCS
B CBETE€ TEOPHH DIIEKTPOIUTHYECKON nuccounanuu. Kpome Toro, cBoiicTBa KUCIOT U cOJIed
XapaKTEePU3YIOTCS TAK)KE B CBETE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX MTPOLIECCOB.

B kypce 9 knacca BHauane 00O0OIIAIOTCS 3HAHUS YydYalluxXcsi MO Kypcy 8 Kiacca,
anodeoszoM kotoporo siBnsiercs [lepuoanueckuit 3axkon u Ileproanueckas cuctemMa XUMHUECKUX
anemenToB Jl. 1. MenneneeBa. Kpome Toro, 0600maroTcs CBeICHUSI 0 XUMHUYECKUX PEAKIHIX U
UX KJIaCCU(PHUKAIMA — 3HAHHUA 00 YCIOBHUSAX, B KOTOPBIX MPOSBISIOTCS XUMHUYECKHUE CBOMCTBA
BEIIECTB, U croco0ax yrnpaBiIeHHUs] XUMUUYECKUMU MpOLleccaMy. 3aTeM paccMaTpUBAIOTCS 001Ire
CBOMCTBA METAJNIOB W HEMETAJJIOB. HpI/IBOILSITCﬂ CBOMCTBaA HICJIOYHBIX W MICIIOYHO3EMCIIBHBIX
METaJUIOB U TaJIOreHOB (TMPOCTBHIX BELIECTB M COEAMHEHHUI TajJoreHoB) Kak HauOoiee SpKHX
MPEACTABUTENEH ATUX KJIACCOB AJIEMEHTOB UM MX CpaBHUTENIbHAs XapakTepucTtuka. B kypce
HOJPOOHO paccMaTpUBAIOTCS COCTaB, CTPOEHHE, CBOICTBA, MONy4YeHHE M MNpPUMEHEHHE
OTJENIbHBIX, BAXHBIX B X035IiICTBEHHOM OTHOIICHUHU BEIIECTB, 00pa30BaHHBIX 3JIEMEHTaMH 2—3-
IO MEPUOIOB.

DopMBbI, METOJIBI U CPECTBA OOYUCHUS, TEXHOJIOTUHN

OcHOBHOM (opMOI opraHu3anuu y4yeOHOro mpoliecca sIBIseTCs KJIacCHO-ypouHas cucrema. B
Ka4yecTBE JONOJHUTEIbHBIX (POPM OpraHu3alu 00pa30BaTEIbHOIO IPOIECCa HCHOIb3YETCs
CUCTEMa KOHCYJIbTAIIMOHHOM MOANEP>KKU, UHINBUIYaJIbHBIX 3aHATHH, caMOCTOsITeNIbHAs paboTa
yyalmxcs ¢ UCMOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH.

3HAYUTEIIBHOE MECTO B COAEPKAHWH Kypca OTBOAMTCS XMMHYECKOMY SKcnepuMeHTy. OH
NO3BOJISIET CHOPMUPOBATh Yy YyYaIIUXCsS CIEHUaTbHbIE MpEeIMEeTHble yMeHus paboTarh C
XUMHUYECKMMH  BEIECTBAMH, BBIIOJHATh IIPOCTBIE XMMHYECKHE OIBITBI, HAy4YUTb MX
0€30MacHOMY M JKOJIOTUYECKM TIpaMOTHOMY OOpallleHHIO C BellecTBaMH B OBITY M Ha
IIPOU3BOJICTBE.
[Ipu opranuszamuu mporecca OoOy4eHHS B paMKax JaHHOM MporpaMMbl  Mpeirojaraercs
NPUMEHEHHE  CIEAYIOUIMX  [EJaroruuyeckux  TEXHOJOrMd  OOy4yeHHus:  JIMYHOCTHO -



OPHUEHTHPOBAHHOE 00y4YeHHE, 370pOBbecOEpETaroIIe TEXHOIOTUH, YIeOHO-UCCIeA0BaTEIbCKas
u mpoektHas nestenbHocTh, UKT, mpoGnemHbie ypoku, 00ydeHHE ¢ MPUMEHEHHEM OMOPHBIX
cXeM

Hcnone3ytorest cinenyroniie GopMbl 00ydeHHsI: YIeOHbIE 3aHATHS, YIKCKYPCUU, HAOIIOICHUS,
OTBITBI, OKCIIEPUMEHTHI, paboTa ¢ y4eOHOW W JIOMOJHUTEIHLHOW JIMTEPaTypOil, aHaIu3,
MOHHUTOPHHT, UCCIIeJ0BaTeNbCKasi pabora, mpeseHTanus. OnpeaeeHHOE MECTO B OBIIAJICHUU
JAHHBIM KYPCOM OTBOJUTCS CaMOCTOSITEJIbHOW paboTe: MOArOTOBKAa TBOPYECKUX padoT,
cooOrieHu, pedeparos.

C uenbio TOCTHKEHUSI BBICOKMX Pe3yJbTaTOB 00pa30BaHUs B MpOILECCEe pean3allui JaHHON
paboueii MporpaMMbl 0 KypCy XUMUU  UCIIOJIb30BAHBI:

®opmbl 00pa3oBaHUsl — YPOK M3YUEHHUS W NEPBUYHOTO 3aKPEIUICHUS HOBBIX 3HAHUN, YPOK
00001IeHNsT ¥ CHCTeMaTU3allud 3HAHWUN, YpPOK KOHTPOJIA, OLICHKH M KOPPEKIUH 3HAHUI
y4yamuxcsi, KOMOMHUPOBAHHBIA YPOK, SKCKYPCUH, MPAKTUYECKHE PAOOTHI.

TexHonoruu oOpa3oBaHusl — UHAMBHUAYalIbHAs padoTa, padoTa B MaJIbIX M OOJBIIMX IpyHnax,
NPOEKTHAs, HCCIIEOBATENbCKAsA, IOMCKOBas paboTa, pa3BUBalOlIee, OMNepexammee |
JMYHOCTHO-OPHUEHTUPOBAHHOE 0OyUEHHE.

MeTo1pI MOHUTOPUHTA 3HAHUN U YMEHHI y4YalluXcs — TeCThI, YCTHBIA OMpPOC, MPAKTUYECKUE
paboThI, TBOpUYECKHUE PaOOTHI (pedeparhl, MPOEKTHI, MIPE3EHTAINH ).

CucreMa ypoKoB COPHEHTUPOBaHA Ha (POPMUPOBAHHE AKTUBHOW JTMYHOCTH, MOTHBUPOBAHHOM K
camMoo0pa3zoBaHuI0, O0ONafaroIIeld  JOCTaTOUYHBIMH  HAaBBIKAMH M TICHXOJIOTUYECKUMU
YCTaHOBKAMH K CAMOCTOSITEIbHOMY TOUCKY, 0TOOPY, aHAIN3Y M UCIIOJIBb30BaHUIO MH(POPMALINH,
BJIAJICIOIIEH OCHOBAMH HCCIIEIOBATEIBCKON M MPOEKTHON JEATEIbHOCTH.

[Tpu peanu3anuu MporpaMMbl IO XUMUHU HCIIOJIB3YETCSl HEYpOUHas JesTEIIBHOCTh B (hopmax:
00pa30BaTeNbHbIX SKCKYPCUIA, TPAKTUKYME, MUHU-UCCIIEA0BAHUU.

Oco0oe  BHUMaHHME  yaenseTcs  [O3HABaTENbHOM  aKTUBHOCTH  YYalllUXCs,  HX
MOTHBHPOBAHHOCTH K CaMOCTOSITENTbHOW yueOHOU pabote. B cBs3uM ¢ 3TUM mpu OpraHU3alUU
yueOHO-TT03HABATENBHOM 1eATEeIbHOCTH UCTIOIB3YETCs TETPaIhb C IEYaTHOW OCHOBOIA.
OTtcnexxuBaHue pe3ysbTaToOB 00yUEHUS MPOBOAUTCS Yepe3 pa3audHbie (HOPMbI KOHTPOJIS:

e TeKymlas OlEeHKa (MPOBEpOYHbIE M  CAMOCTOSITENIbHbIE TMHCHbMEHHBIE PaOOTHI;
MpakTUYeCKHe paldOoThl; TECTUPOBAHME;  KOHTPOJbHBIE pPabOThI, YCTHBIA OIpOC-
cobeceqoBaHue);

® MPOMEXYTOYHAS aTTecTalus (TeCTUPOBaHUE; KOHTPOJIbHEIE paOOTHI)

e (GopMbl yueTa TOCTHKEHUH (ypouHas NesATeIbHOCTh - BEJEHUE TETPaJeH 1Mo OUOJIOTHH,
aHaJ M3 TEKYIIeH yCIeBaeMOCTH, BHEYpOUHAs JESITEIbHOCTh — YyJacTHE B OJUMITHAJAX,
TBOPUYECKUX OTYETAX, BBICTABKAaX, KOHKYpCax)

Cpoku peanu3anuy mporpamMmbl
o 2022-2023 yueOHbIii To1 — 8 Ki1acce

o 2023 — 2024 yuebnsbrii o — 9 Kace

OO61as xapakTepucTHKa y4eOHOTO npeaMeTa
B cootBercTBuM ¢ denepanbHBIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
o0miero oOpa3oBaHMs YydallMecs JOJDKHBI OBJAJeTh TAKMMHU IO3HABAaTENbHBIMU y4eOHBIMU
NeMCTBUSAMH, Kak yMeHHe (hopMyaupoBaTh NpoOjeMy M TUINOTE3y, CTaBUTh LIEJTH U 3a/auH,



CTPOWTB IIJIAHBI JOCTIDKEHHSI TIENICH U PelIeH s TIOCTaBICHHBIX 3a7ad, TPOBOJUTH IKCIIEPUMEHT
" Ha €TO0 OCHOBC JCJIaTh BBIBOABI U YMO3AKIIOYCHHA, TPCACTABIATL UX OTCTAMBATHb CBOIO TOYKY
3pCHHA. KpOMC TOro, ydJamuecda OOJDKHBI OBJIAACTL MPHUEMaMH, CBA3AHHBIMU C OHNPCACICHUCM
HOHATHH: OrpaHM4MBaTh UX, OIMMUCBIBATH, XAPAKTCPU30BATH U CPABHUBATD. CJICIIOBaTCJIbHO, nmpu
HN3YUCHUHN XUMHHU B OCHOBHOH IIIKOJIE ydqamuecs OOJDKHBI OBJIAACTH y‘IeGHBIMI/I HeﬁCTBHHMH,
MO3BOJISIOIIMMHU UM JTIOCTUYb JINYHOCTHBIX, MMPEIMETHBIX U METAIPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.
B cucreme ecrecTBEeHHOHAYYHOTO 00pa30BaHUsI XMMUs KaK yUEOHBIH MTPEIMET 3aHUMAET BaXKHOE
MECTO B TIO3HaHWHM 3aKOHOB HPUPOIbI, (OPMHPOBAHUM HAYYHOW KAPTHHBI MHpa, CO3IaHUU
OCHOBBI XUMHNYCCKUX 3HaHI/II71, HGO6XOZ[I/IMLIX JJIS HOBCCIIHCBHOﬁ JKM3HHU, HABBIKOB 310POBOI0 U
0€301acHOro JIJIsl YeJIOBEKa M OKPYXKAIOIIEH ero cpelsl 00pa3a jKU3HU, a TAKKE B BOCIIUTAHUH
JKOJIOTUYECKOU KYJIBbTYpPHI.
Ycnemnocts HU3YyUCHUA XHUMUHU CBA3aHAa C OBJIAJACHUCM XHMHUUYCCKHM SA3bIKOM, CO6HIOI[€HI/IGM
npaBmi 0€30MacHOM pPa0OThI MPHU BBHIMOJHEHHUH XWMHYECKOTO JKCIIEPHMEHTAa, OCO3HAHHUEM
MHOTOYHCIICHHBIX CBSI3€H XUMUH C IPYTHMMH TPEAMETaMH IIKOJIBLHOIO Kypca.
Pabouvas mporpamMma peamsyercs B y4eOHHKaX XUMHH U Y4eOHO-METOAMYECKUX IMOCOOHSIX,

CO3JIaHHBIX KOJUICKTHBOM aBTOPOB 1o pykoBojcTBoM O.C.I"abpuensina:

1. Tabpuensn, O.C. Xumus. 8 kmacc: yued. mis obmeoOpasoBarenbHbix yupexaenuid /O.C.

Iabpuensn.-2-e u3a. crepeotur.- M.: JIpoda, 2020.-286 c.

2. Taopuensn, O.C. Xumus. 9 xnacc: yuebnmk /O.C. I'abpuensa, B.M. Cuormnazos, C.A.

Crnanxkos. -M.: [Ipoda, 2020.-158 c.
JlaHHas mporpamMMa KOHKPETU3HUPYET COepPIKaHUE CTaHAapTa, JaéT pacipeesiecHue Y4eOHbIX
YacoB IO pa3/ieliaM Kypca, IOCIEIOBATEIbHOCTh M3YyYCHHS TeM M Pa3eioB C Y4ETOM
MEKNPEAMETHBIX W TPEAMETHBIX CBsi3eil, JIOTMKK Y4eOHOro TpoIlecca, BO3PACTHBIX
0COOEHHOCTEH yyaIuxcs

Omnucanue Mecta yueOHOro npeaMera B y4eOHOM IUIaHe
Pabouas nmporpamma pa3paboTaHa B COOTBETCTBUU ¢ ba3uCHBIM y4eOHBIM IJIAHOM ISl CTYIIEHU
OCHOBHOro o01iero obpa3oBaHusi XUMHs B OCHOBHOH IIKOJIE C y4e€TOM HEpBOHAYAIBHBIX
IPEJICTAaBICHUN, MOJIYYCHHBIX yYallUMUCA B HAYAJIBHOM IIKOJIE MPU U3YYEHUH OKPYKAIOIIEro
MUpa U u3ydaercs ¢ 8 mo 9 Kiacchl.

[IporpaMMa XOTSI M HOCHUT OOILIEKYJIbTYpHBI XapakTep MW HE CTaBUT 3ajady
npoecCHOHANBHOM TMOATOTOBKHM YYalllMXCsl, TEM HE MEHEE, MO3BOJIIET UM OINPEAENUThCA C
BbIOOpOM TNpoduiis 00ydeHus! B cTapiuel mkosie. B cBs3u ¢ mepexoJoM OCHOBHOW IIKOJBI Ha
Takylo (opMy utoroBoil arrtecramuu, kak ['MA, B Kypce MNpeaycMOTpPEHbI BOIPOCHI Ha
MOJArOTOBKY K HEH.

B ydeOGHOM 1uiaHe Ha OCBOEHHE yuyeOHOTo mpeaMera «XHUMHUS» Ha YpOBHE OCHOBHOTO OOILEro
oOpa3oBanus otBoautcs 140 gacos u3 pacuera: 70 yacos — 8 kiace, 70 yacoB — 9 kiacc.
[TpakTnyeckue u madbopaTopHbIe pabOTHI MPOBOASATCA ¢ 000pyROBaHHEM IieHTpa «Touka pocTay,
B TOM 4Hclie U POBOI 1abopaTOpHH.

IIpomexyTouHas aTrecTanys 00y4alOUUXCH MPOBOAUTCS B COOTBETCTBHE € ICHCTBYIOIINM
MKOJLHBIM Ilonoxennem o IMPOBCACHUHN HpOMe)I(YTO‘IHOfI aTTecTalmun yqyamuxcsas H
OCYIIECTBJIEHUU TEKYILIEr0 KOHTPOJISi UX YCIIEBAEMOCTH B (OpME KOHTPOJIBHONW paboThl B
KOHIIe y4yeOHoro rofa - ¢ 26 anpenst no 27 mas 2022r.



2. [InanupyemMble JTUYHOCTHBIE, MeTANPeIMeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThbl 0CBOEHUS
XUMUH
TpebGoBanust K  pe3ynbrataM  OOyueHHSI  OCHOBHBIX  OOpa30OBaTelbHBIX  MpPOrpamMm
CTPYKTYPUPYIOTCS 1O  KJIIOYEBBIM  3agadam  oOmiero  oOpa3oBaHHWs,  OTPaKAIOIIUM
WHAUBUAYyallbHbIE, OOIIECTBEHHbIE U TOCYIHApCTBEHHBIE MOTPEOHOCTH, U  BKIIOYAIOT
JUYHOCTHBIE, METAIIPEIMETHBIC U TIPEIMETHBIC PE3YIbTATHI.
JIuunocmmuute pezynomamot 00y4eHHUs] XUMUU:

1) BocmuTaHuWE POCCHMCKOW TPakIaHCKONW MJIEHTUYHOCTH: IMaTPUOTU3MA, YBAXKEHHUS K
OteudecTBY, MPOILLIOE M HACTOSIEE MHOTOHALIMOHAIBHOIO Hapoja Poccuu; oco3HaHue cBoei
STHUYECKOU MPUHAJIC)KHOCTH, 3HAaHHE UCTOPUH, S3bIKA, KYIBTYPbl CBOET'O HAPOJIa, CBOETO Kpasl,
OCHOB KYJIBTYPHOI'O Hacjenus HapoloB Poccuu M uenoBeyecTBa; yCBOEHUE I'YMaHUCTHUECKHUX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX IIEHHOCTEH MHOTOHALMOHAIILHOTO POCCUICKOTO OOIIECTBA;
BOCIIMTaHHE YyBCTBA OTBETCTBEHHOCTH U Jioira nepes; Poaunoii;

2) (GopMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJaromUXCsl K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NalbHEHIIeH WHAWBUIYaTbHOW TPaeKTOPUHU
o0Opa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuii u mpodhecCHOHATBHBIX TPEAIIOYTEHHH,
C y4eTOM YCTOMYMBBIX IO3HABaTENbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (hopMHpOBaHUS
YBKUTEILHOTO OTHOIICHHS K TPYZY, Pa3BUTHS OIBITA yYaCTHs B COIUAILHO 3HAYMMOM TPYAE;

3) ¢dopmupoBaHUEe IIEIOCTHOIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKH H OOIIECTBEHHOW MPAKTHKH, YYUTHIBAIOMIETO COLMAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3nue COBPEMEHHOTO MUPA;

4) ¢dopMHpOBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO M TOOPOKEIATEIBHOIO OTHOIICHHUS K
IPYrOMy 4YeJlOBEKY, €ro MHEHHMIO, MHUPOBO33PEHHIO, KYJIbTYpe, f3bIKY, BEpe, Tpa)kIaHCKON
MO3HIINHY, K HCTOPUH, KYJIbTYpe, PEIUTUH, TPATUIHIM, S3bIKaM, IIEHHOCTAM HaponioB Poccun n
HApOJOB MHpA; TOTOBHOCTH M CHOCOOHOCTH BECTH AHMAJIOT C IPYTHUMH JIIOJAbMH M JOCTUTaTh B
HEM B3aMMOTIOHUMAHUS;

5) ocBOEHHE COLMANBHBIX HOPM, MPABUJI OBEIEHUS, poJiel U POpPM COIMATILHOM KU3HU B
rpynmnax 1 cooOIIecTBax, BKIIIOYas B3POCIIbIE U COLMAIbHBIE COOOIIECTBA; yUacTUE B IIKOJIbHOM
CaMOYTIpaBJIeHUH M OOILECTBEHHOM >KHM3HU B Ipe/ielax BO3PACTHBIX KOMIIETEHLUH C y4eToM
PETHOHANBHBIX, STHOKYIBTYPHBIX, COIIMATBHBIX M SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIBHOI'O CO3HAHUS U KOMIIETEHTHOCTU B PELIEHUH MOpPAJIbHBIX Mpo0ieM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (hopMHUpOBaHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHBIM ITOCTYIIKaM;

7) popMupoBaHrEe KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOILIEHUU U COTPYIHUYECTBE CO
CBEpPCTHHKAaMM, JETbMU CTapIIer0o MW MJAJIIEr0 BO3PacTa, B3POCIBIMH B  IpoLEcce
00pa3oBaTebHON, 0OLIECTBEHHO IOJIE3HOM, YueOHO-UCCIe10BaTeNbCKON, TBOPUECKON U JPyTruX
BUJIOB JICATEIBHOCTH;

8) popMupoBaHUE LIEHHOCTH 3/I0pPOBOT0 M 0€30M1aCHOr0 00pa3a >KU3HU; YCBOCHUE MpaBUII
WH/IMBUIYAIbHOTO W KOJUIEKTHMBHOTO O€30ITaCHOTO TMOBEJEHHSI B YPE3BBIYAWHBIX CUTYaIUSX,
YIPOXKAIONIUX KU3HU U 370POBBIO JII0JIEH, TPaBUJI TOBEIEHHS HAa TPAHCIIOPTE U Ha 10porax;

9) @opmupoBaHUE OCHOB 3KOJOTHYECKOM KYJIBTYpbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO JKOJIOTUYECKOTO MBILIUICHHUS, DPAa3BUTHE ONBITA HKOJOTHYECKH OPUEHTHPOBAHHOU
pedIeKCUBHO-0IIEHOYHOH M MMPAKTHYECKON JCATEIIFHOCTH B )KU3HEHHBIX CUTYAIIHSIX;

10) oco3HaHMe 3HAu€HUS CEMbHM B JKM3HM YellOBeKa M OOIIEecTBa, MPHUHATHE LEHHOCTH
CEMEHHOM KU3HU, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K WIEHAM CBOEH CEMbH;

11) pa3BuTHE SCTETHYECKOTO CO3HAHMSA 4Yepe3 OCBOCHUE XYIO0KECTBEHHOTO HaCIIEAMS
HapoaoB Poccun u Mupa, TBOpUECKOI 1€ATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

Memanpeomemnuie pezyrvmanmol O0y4eHUS] XUMUH:



PeryasituBubie YY /|

1. VYwmeHue camMoOCTOSATEIBHO OMPEACIATH 1IN O0y4YeHHUs, CTaBUTh U (POPMYyJIUPOBATH
HOBBIC 33/1a4M B y4eOe U II03HABATEIbHON IEATEITLHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI CBOCH
MTO3HABATEJIBHON JEATEIbHOCTH.

2. YMeHHE CaMOCTOSTENbHO IUIAHUPOBATH IYTH JOCTIDKEHHS II€NIeH, B TOM YHCIeE
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpATh Hanbosee A3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YIeOHBIX U
[I03HABATEJIbHBIX 33]1a4.

3. YMeHHe COOTHOCUTb CBOM JEWUCTBUA C IUIAHUPYEMBIMH  pe3yJbTaTaMu,
OCYILIECTBJISATH KOHTPOJIb CBOEH JIEATEIbHOCTH B IIPOLIECCE TOCTHXKEHUS PE3YJIbTaTa, OIPEIEIISITh
CrocoObl IEeUCTBUN B paMKaX NpPEJIOKEHHBIX YCIOBUN M TpeOOBaHUil, KOPPEKTUPOBATh CBOU
JIEUCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYaI[UEH.

4. VYMeHHE OLICHMBATh MPABWJIBHOCTH BBINOJHEHHUS y4eOHOW 3amaun, COOCTBEHHbBIE
BO3MO>KHOCTH €€ PELLEHUS.

5. Bmagenme ocHOoBaMH < CaMOKOHTPOJIS, CAMOOICHKH, TMPUHATUS pEHICHUH U
OCYILIECTBJIEHUS! OCO3HAHHOT'O BbIOOpa B Y4eOHOI U 1103HABATENbHON AESITEIbHOCTH.

ITo3naBaTtenbHbie YY /|

6. VYMeHHe ompenensaTh MOHATHSA, CO3/1aBaTh OOOOIICHHS, YCTAaHABIWBATHL AHAJIOTHU,
KJIaCCU(UIIUPOBATh, CAMOCTOSTEIILHO BBIOUPATh OCHOBAHHUS U KPUTEPUU IJIS KiIaccU(UKAIINHU,
YCTaHABJIMBAaTh IMPUYUMHHO-CIECICTBEHHBIE CBSI3M, CTPOMTH JIOTMYECKOE pacCyXICHHE,
YMO3aKII04YeHre (HHIYKTUBHOE, IEAYKTUBHOE, [10 AaHAJIOTUH) U JIEJIaTh BBIBOIBI

7. YMeHue co3/aBarbh, NIPUMEHATh U IPEOOpPA30BbIBATh 3HAKUM U CHUMBOJIBI, MOJEIU U
CXEMBI 715 pelieHus y4eOHbIX U TT03HaBaTeNbHBIX 3a71a4

8. CMpICIIOBOE UTCHHE.

9. ®opmupoBaHHe U pPa3BUTHE FKOJIOTHUYECKOTO MBILIUICHUS, YMEHUE MPUMEHATh €ro B
MIO3HABATENIbHOW, ~KOMMYHUKATUBHOW, COLMAIBHOW TpaKTHKE U  NpodeCCHOHATBHON
OpUEHTALINH.

10. Pa3BuTHe MOTHBALIMU K OBJIaJICHUIO KYJIbTYPOI aKTUBHOI'O MCIIOJIb30BaHUs CIOBapeit

U JPYTUX IMOUCKOBBIX CUCTEM.

KommyHnukatusubie YY /|

11.  Ymenue opraHu3oBbIBaTE Y4EOHOE COTPYIHMYECTBO U COBMECTHYIO JEATEILHOCT
C YUUTEJIEM U CBEpCTHUKAaMU; paboTaTh MHAMBUIYAJIBbHO U B IPYIIE: HAXOAUTh O0IIee pelieHne
U paspemiatb KOH(DIMKTBI Ha OCHOBE COIJIAaCOBAaHMUS MO3UIMHA M y4yeTa MHTEPECOB;
(bopMynupoBaTh, ApryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE.

12.  VYMmeHue 0CO3HaHHO MCIOJB30BATh PEUEBBIE CPEACTBA B COOTBETCTBHMH C 3aaueii
KOMMYHHKAITUH TSI BBIPAKEHUSI CBOMX YYBCTB, MBICJICH U MOTPeOHOCTEH Ui TUIAHUPOBAHUS U
peryJsiluA CBOEH IEATENbHOCTH; BIIAJEHUE YCTHOM M NHCBMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOW PEUBIO.

13. ®opmupoBaHMe ¥ pasBUTHE KOMIIETEHTHOCTH B OOJACTH MCHOIb30BAHHS
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoru# (nanee — MKT).

IIpenMeTHBIMH pe3yIbTATAMHM OCBOCHMS BBIITYCKHUKAMHM OCHOBHOM IIKOJBI IPOrPaMMBbI IO
XUMHUU SBISIFOTCSA .
B pesyabTare n3yuenusi Kypca XuMHUH B OCHOBHOI1 1IKOJI€:
BhImycKHUK Hay4YHTCA
®  XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOIEHUE, U3MEPEHHUE, SKCTIEPUMEHT;
® ONUCHIBAaTh CBOWCTBAa TBEPHABIX, JKUAKUX, Ta3000pa3HbIX BEIIECTB, BBLACHAS HUX
CYIIECTBEHHbIEC TPU3HAKU;
® DAcKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHATHH  «aToM», «MOJIEKYJIay,
«XUMHUYECKHUI DIIEMEHT», «IIPOCTOE BEIECTBO», «CI0KHOE BEILIECTBO», «BAJIEHTHOCTBHY,
«XUMHUYECKasi peaklus», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMUMU;



pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON T€OPHH;

pa3ianyaTh XUMUYECKUE U (PU3UIECKIEC SBIICHUS;

Ha3bIBaTh XUMHUYCCKHUE DJIEMCHTHI;

OTIPE/ICIIATh COCTaB BEHIECTB MO uX hopmynam;

ONPEAENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COEMHECHUSX

ONPEIETATh TUIl XUMUYECKUX PEAKIU;

Ha3bIBATh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIHA;

BBIABJISTh MPU3HAKU, CBHUACTEIBCTBYIOIIME O MPOTEKAHMM XHUMHUYECKOW pEeakuuu Mpu
BBIIOJTHEHHH XUMHYECKOTO OITBITA;

COCTaBIATH (OPMYJIIbI OMHAPHBIX COCTUHEHUN;

COCTaBJISITh YPABHEHUS] XUMHUECKUX PEAKIIHiA;

co0roaaTh npaBuia 0€30MacHOl pabOTHI MPU MPOBEJACHUN OTIBITOB;

MOJIb30BAThLCS JTA00PATOPHBIM 000PYAOBAHUEM U TIOCYIOMH;

BBIYHCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MaCChI BEIIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEeHTa Mo PopMyJsie COeAMHEHNUS;
BBIUMCIIATH KOJIMYECTBO, OOBEM WM MAacCy BEILIECTBa MO KOJIHYECTBY, 00beMy, Macce
pEareHToB WK MIPOIYKTOB PEAKLIUH;

XapaKTepu30BaTh (PU3MUECKHE M XMMHUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPO/JIA;

MOJIy4aTh, COOMPATH KUCIOPO U BOJOPOI;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3Hble BEUIeCTBa: KUCIOPO, BOAOPO/I;
pacKphIBaTh CMbICIT 3aKOHA ABOTapo;

PacKpbIBaTh CMBICI MOHATUH «TEIJIOBOH 3 (HEKT peakiumy, «MOJSIPHBIA 00BEM»;
XapaKkTepu30BaTh (PU3NUYECKUE U XUMUYECKHUE CBOWCTBA BOJIBI;

PAaCKpBIBATh CMBICH MOHSTHS «PaCTBOPY;

BBIYUCIISATh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCIMHEHHUS U3YyUYEHHBIX KIIACCOB HEOPTAHMYECKUX BEIICCTB;

XapakTepu3oBaTh (uU3MUeckre W XUMHYECKHE CBOWMCTBAa OCHOBHBIX  KJIACCOB
HEOPraHWYECKHUX BEIECTB: OKCHIOB, KIUCIIOT, OCHOBAHUM, COJIEH;

ONpeAENATh NPUHAMICKHOCTh BEMIECTB K ONPEACICHHOMY KJIaCCy COEUHEHU;
COCTaBJIATH (POPMYJIBI HEOPTAHUUECKUX COSIMHEHUN N3YUCHHBIX KIIACCOB;

MPOBOJIUTH OMBITH, MOATBEPXKIAIONIME XUMHUYECKHE CBOWCTBA HM3YYECHHBIX KIIACCOB
HEOPTraHWYECKUX BEIECTB;

pacno3HaBaTh ONBITHBIM IYTEM PACTBOPHI KHUCIOT U IIEIOYEH MO M3MEHEHHUIO OKPAaCKU
WHJUKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY KJIaCCAMU HEOPTaHUUECKUX COSIMHEHU;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /[.M. Menneneesa;

OOBACHATh (U3MUYECKUH CMBICT aTOMHOTO (MOPSIAKOBOTO) HOMEpa XHUMHUYECKOTO
AJIeMEeHTa, HOMEPOB IPYIIbI U Nepuoa B nepuoanudeckont cucreme [I.1. Menneneesa;
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHHS CTPOCHHSI aTOMOB, CBOWCTB DJJIEMEHTOB B
npeesiax MaJblX TIEPUOJIOB U TJIaBHBIX MOATPYIII;

XapaKTepu30BaTh XMUMHUYECKHUE DJIEMEHTH (OT BOAOpOJAa A0 KalbllMs) HA OCHOBE HX
MOJIOKEHUs B neproaundeckoit cucreme J1.M1. MenneneeBa 1 0COOEHHOCTEH CTPOSHUS UX
aTOMOB;

COCTaBJISITh CXEMBbI CTPOEHHUSI aTOMOB MEpPBbIX 20 3JEMEHTOB MEPUOJUUYECKON CHCTEMBbI
JI.1. MeHneneena;

PacKpbIBaTh CMBICIT MTOHATHI: «<XUMUYECKAS CBI3bY, «IJIEKTPOOTPHUIIATETLHOCTDY;



XapaKTepu30BaTh  3aBUCUMOCTh  (U3MUYECKUX  CBOMCTB  BEIIECTB  OT  THUIMA
KPHUCTAJUIMYECKON PEIIETKH;

ONpENIEATh BUJI XUMUYECKOM CBSI3M B HEOPraHUYECKUX COCTUHECHUSIX;

M300paxaTh CXEMBbI CTPOCHHUS MOJICKYJT BEIIEeCTB, OOpa30BaHHBIX PA3HBIMU BUIAMH
XUMHYECKHUX CBI3CH;

pacKpbhIBaTh  CMBIC  TOHATHH  «HMOH», «KATHOH», «AHHUOH»,  «3JICKTPOJUTHI»,
CHEDJICKTPOJIMUTBDY, «IJICKTPOIUTHYECKAsT JTHUCCOIUAIU», «OKHCIHUTEIbY, «CTECTICHb
OKHUCJICHUS» «BOCCTAHOBUTEIIbY, «OKUCICHUEY, KBOCCTAHOBIICHHEC,

OTIPENICTIATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTA B COSMHEHUU;

PaCKpBIBAaTh CMBICII TEOPHH JICKTPOTUTHICCKOW TUCCOIHAINH;

COCTABJISITh YPABHEHHS DJICKTPOTUTHYCCKON TUCCOIMAIN KUCIIOT, IIEI0YeH, COJICH;
OOBSICHATH CYIIHOCTh IpoIecca JEKTPOIUTHUECKON NUCCOIMALUYA U PEAKIIM HOHHOTO
oOMeHa;

COCTABJIATH TOJIHBIE M COKPAIICHHBIE HOHHBIC YPaBHEHUS PEaKui 0OMEHa;

OTpeIeIATh BO3MOYKHOCTh IPOTEKAHUS PEAKIIUii HOHHOTO OOMEHA;

MIPOBOJIUTH PEAKIIMH, ITOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3INYHbIX BEIIECTB;
OTIPENICTIATh OKUCIUTENh M BOCCTAHOBHTEIIb,

COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA;

HA3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYICCKOW PEaKIUH;

KJIACCHU(UITUPOBATH XUMUYCCKUE PEAKIIUH 10 PA3TMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSA3b MEXKIAY COCTABOM, CTPOSHHUEM U CBOMCTBAMH HEMETAILIIOB;
MPOBOJIUTH OMBITHI MO TOJYYCHHUIO, COOMPAHUI0O W HU3YYCHHUIO XUMHUYECKHUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO Ta3a, aMMHaKa;

pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YTIEKUCIBIN I'a3 U aMMHUAK;
XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMU METAILIOB;
Ha3bIBaTh OPraHUYECKHE BeIIeCTBa MO MX (opmyse: MeTaH, 3TaH, STUJIEH, METaHOII,
ATaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsi KUCIIOTa, CTE€ApPUHOBAsI KUCIIOTA,
OJICMHOBAs KHMCIIO0Ta, INIFOK034;

OIICHUBATh BIIMSHUE XUMHUYECKOTO 3arps3HEHUsT OKPYKAIOIIEH Cpenbl Ha OpraHu3M
YeJIOBEKa;

rPaMOTHO 00paIaThCs C BEMIECTBAMU B TOBCETHEBHOM KU3HU

ONpeNeNsiTh BO3MOXHOCTh TMPOTEKAHMs] pEaKUUl HEKOTOPBIX MpeICTaBUTENEH
OPraHMYECKUX BEIIECTB C KHUCIOPOAOM, BOJOPOAOM, METaJlJIaMH, OCHOBAHUSIMH,
raJJoreHaMHu.

BLIHYCKHI’IK MOJIYYUTBO3MOKHOCTD HAYYUTDLCH:

BBIIBUTATh M MPOBEPATH HKCIIEPUMEHTATIBHO THIIOTE3bI O XUMUYECKUX CBOMCTBAX
BEII[ECTB Ha OCHOBE MX COCTaBa U CTPOCHMUSI, UX CTIOCOOHOCTH BCTYMATh B XUMHUYECKUE
pEaKIuu, 0 XapakTepe U MPOAYKTaX Pa3TUYHBIX XUMUYECKUX PEaKIIHii;

XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHIO U CBOMCTBaM, yCTaHABINBAThH
MPUYHHHO-CJICACTBEHHBIE CBSI3H MEXKy TAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;
COCTaBIISITh MOJIEKYIIIPHBIE U TIOJTHBIE MOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM
YpaBHEHHUSIM;

MIPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCTUTEIIBHBIC UITH
BOCCTAaHOBUTEIHHBIC CBOMCTBA C YIETOM CTETICHEH OKHCIICHHSI JIEMEHTOB, BXOISIINX B
€ro COCTaB;

COCTaBJISITh YPABHEHHS PEAKIINA, COOTBETCTBYIOIIHUX MOCIIEIOBATEILHOCTH
MIPEBPAIICHI HEOPTAaHNYECKUX BEIIECTB PAa3JIMUHBIX KJIACCOB;

BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAILHO THIIOTE3bI O pe3yIbTaTax BO3ACHCTBUSA
pa3auyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peaKkinu;



HUCIIOJIB30BAaTh HpHOGpeTeHHLIC SHAHUA OJId SKOJOTHYCCKU I'PAMOTHOTO IOBC/ICHUS B
OKpYKalollleil cpee;

HUCII0JIBb30BAaTh HpHOGpCTeHHbIe KIIFOYCBBIC KOMIICTCHIIUHA ITPH BBIIIOJIHCHHUU ITPOCKTOB U
y4eOHO-HUCCIIEI0BATEIbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJTyUEHHS U
pacro3HaBaHMsI BEILIECTB;

00BEKTUBHO OLICHUBATh I/IH(I)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;
KPUTUYECKH OTHOCHTHCS K TICEBJJOHAYYHON HH(POPMALINHU, HEA0OPOCOBECTHOM peKiamMe B
CpeACTBaX MaccoBOi HH(OpMaINH;

OCO3HABaTh 3HAUCHUE TEOPETUYECKUX 3HAHUM 110 XUMUH JIJIS1 IPAKTUYECKOM
JESITEIbBHOCTH YEeJIOBEKa,

CO3aBaTb MOACIIN U CXCEMBbI JJId pCUHICHUA y‘-IGGHbIX U IIO3HABaTCJIbHBIX 3aJa4,II0OHUMATh
HE00XO0IMMOCTh COOJIOJICHUS IPEANUCAHU, TPEIaraéMbIX B UHCTPYKIIHSIX IO
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHHU U AP.



3.Coaep:xanue y4eGHOro Kypca
8 kuacc (2 g B Hepenio, Bcero 70 4)

Beenenue (64)

XUMHsL — HayKa O BEIEeCTBAX, X CBOMCTBAX U NPEBPALLECHUAX.

[ToHATHE O XWMHYECKOM »J3JIEMEHTE M (OpPMax ero CymecTBOBAaHHs: CBOOOJHBIX aTOMax,
IIPOCTBIX U CIOKHBIX BEIIECTBAX.

[TpeBpamenus BemecTB. OTINUNE XUMUYECKUX PEAKIUN OT (PU3NUECKUX siBIeHui. Poiab xumun
B )KM3HHM YeJIoBeKa. XeMohuiaus u xemodoOous.

KpaTkue cBefieHMs 13 HCTOPUU BO3HUKHOBEHUS U pa3BuTHs XxuMmuu. [lepuon anxumuu. [lonstue
o ¢umocopckom kamue. Xumus B XVI B. PasButne xummm Ha Pycu. Poib oTedecTBEeHHBIX
YUEHBIX B CTAHOBJICHMM XMMHYECKOW Hayku - paborsl M. B. JlomonocoBa, A. M. bytneposa,
J.1. Menneneena.

XvMHYecKasi CUMBOJIMKA. 3HAKM XMUMHUYECKHUX 3JIEMEHTOB U IMPOMCXOKJIEHUE HX Ha3BaHUU.
Xumnueckue ¢opmyiasl. HMunekcel u  ko3dduuumentsl. OTHOCUTENbHBIE aTOMHas U
MOJIEKYJISIpHAst MacChl. PacueT MaccoBO# 10N XUMHUYECKOTO AJIEMEHTa TI0 (hOpMyJie BEIIECTBA.
ITepuoanueckas cucremMa xumudeckux aieMeHToB J[. M. Menzeneesa, ee CTpyKTypa: Majible U
0oJbIIME MEPUO/IbI, TPYIIIBI M NOArPYNIbI (IJaBHas U nobdouHas). Ilepuonnueckas cucrtema Kak
CIPAaBOYHOE NOCOOUE [T TOJYYEHUS CBEICHUIN O XUMUYECKUX IEMEHTAaX.

Pacuernbie 3agaun. 1. HaxoxxaeHue OTHOCUTENBHOM MOJEKYJISIPHONH MAaccChl BEILECTBA IO €0

XUMHYECKOU popmyiie. 2. BoruncieHne MacCoBOM J0JIM XUMHUECKOTO 3JIEMEHTA B BEIIECTBE 110
ero ¢popmyre.

IIpakTuyeckue padornl. 1. [IpaBmwia TexHukH O€30IIACHOCTH NpU pabOTE B XMMHUYECKOM
kabunere. [Ipuemsl oOpamieHuss ¢ aa0opaTOpHbIM OOOpPYJOBAHMEM U HarpeBaTesIbHBIMU
npudopamu.

Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB o u)

ATOMBI KaKk popMa CyIIECTBOBaHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEACHUSI O CTPOCHHUH
aToMOB. JloKa3aTenbCcTBa CIOXKHOCTU CTpoeHHs aToMoB. OmnbIThl Pesepdopnpa. [lnanerapnas
Mozenb CTpoeHMst aroma. (CocTaB aTOMHBIX sJ€p: NPOTOHBI M HEUTPOHBI. OTHOCHUTENBHAS
aToOMHasi Macca. B3anMocCBs3b TMOHATUN <IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAs aTOMHas
Mmacca».  V3MeHeHMe 4YHcla NMPOTOHOB B sApe aroma - 0oOpa30BaHUE HOBBIX XHMHYECKUX
3JIeMEHTOB. MI3MeHeHHe yrcia HEHTPOHOB B si/ipe aToMa - oOpa3oBaHue u30TonoB. CoBpeMeHHOe
OIIPECIICHUE TIOHATUS «XUMUYECKUH dIeMeHT». M30TONbI Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XUMHUYECKOTO AJIEMEHTA.

OnexTpoHbl. CTPOCHHE JJIEKTPOHHBIX O0O0JIOUYEK aTOMOB XHUMHYECKHX 3ieMeHToB Nel-20
nepuoanueckon cucreMsl J[. M. MengaeneeBa. [loHsATHE O 3aBEpIIEHHOM M HE3aBEPIIEHHOM
AIIEKTPOHHOM cioe (9HEpreTu4ecKoM YpPOBHE).

Ilepuognueckass cucreMa xumudeckux snemeHToB JI. V1. MeHneneeBa U CTpOEHHE aTOMOB:
¢u3myeckuif cMBICT MOPSAKOBOTO HOMEpa »JIEMEHTa, HOMEpa TpYIIbl, HOMepa Mepuoja.

M3MeHeHne uuciia 3JEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XHMHUYECKOTO
3JIeMEHTa - 00pa30BaHUE IOJIOKUTENBHBIX M OTPHUIATENbHBIX HOHOB. MoOHBI, 00pa3oBaHHBIE
aTOMaM{ METaJNIOB U HeMeTaJuI0B. [IpHunHbl U3MEHEHUS! METANTIMYECKUX U HEMEeTaTTHYEeCKUX
CBOICTB B nepuoaax u rpynmnax.

O6pazoBanue OwHapHbIX coeauHeHUi. [loHsTne 00 WMOHHOWM cBs3u. CxeMbl 00pa3oBaHUSA



MOHHOM CBSI3U.
B3aumojeiicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAIUIOB MEXKIY CO0OW - oOpa3oBaHUe
JIBYXaTOMHBIX MOJIEKYJ IPOCTBIX BewlecTB. KoBaneHTHAs HEnmonsipHas XUMHUYECKas CBS3b.

ONEeKTPOHHBIE 51 CTPYKTYpHBIE (bopmybI.

B3anmMoneiicTBie aTOMOB XMMUYECKHUX HJIEMEHTOB-HEMETAJUIOB MEXIy c000il - oOpazoBaHue
OMHApHBIX COEAMHEHMH HEMETAJUIOB. JJEKTPOOTpUUATENbHOCTh. [loHATHE O KOBaJEHTHOMN
HOJISIPHOM CBSI3U.

B3aumMoneiicTBre aTOMOB XMMHYECKHMX 3JEMEHTOB-METAJUIOB MEXAy co0oil - oOpa3zoBaHMe
METAJIIMYECKUX KPHUCTAJIJIOB. [Tonsitue 0 METAJTINYECKON CBSI3H.
JdemoncTpanuu. Mogenn aroMoB XMMMYECKHX 2yeMeHTOB. Ilepmonnueckas cucrema
xuMu4deckux 3iemenToB 1. Y. Menaeneena.

Tema 2. IIpocrtbie BelllecTBa (7Tu)
[TonoxeHne METAJIJIOB U HEMETAJVIOB B IIEPUOANYECKON cucTeMe XuMuueckux anemeHTos /1. .
MenneneeBa. Baneiilne mnpocTble BEIIECTBA - METAUIbL: JKEJIE€30, ANIFOMUHUM, KaJbLIHii,
MarHuii, Hartpui, Kanmmid. OOmme Qu3nuecKkue CBOMCTBA METaUIOB. BakHeimme mpocTeie
BEIIECTBA - HEMETAJIBI, 00pa30BaHHBIE AaTOMAaMHU KHCIIOPO/a, BOJOPOa, a30Ta, cepsl, hocdopa,
yraepoaa. CnocoOHOCTh aTOMOB XMUMUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHUX MPOCTHIX
BEIIECTB - QUIOTPONHS. AJUIOTPOINHBIE MOAM(UKAIMK KUCIopona, ¢ochopa U oOJoBa.
Mertannuueckie 1 HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JEJIEHUS
MPOCTBIX BEILECTB Ha MeTalIbl u HEMETaJUIbL.

[TocTostnaas ABoraapo. KomnuecTBo BemectBa. Moibs. MossipHas macca. MoJisipHbIi 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble e IMHUIIBI KOJMYECTBA BEUIECTBA — MUJUTUMOJb U KHIIOMOJIb,
MUJUIMMOJIIPHAsE U KWIOMOJISIPHAsE MacChl BEIIECTBA, MWUIMMOJSPHBIA W KUJIOMOJISIPHBIN
00BbEeMBI ra3000pa3HbIX BEILIECTB.

Pacuersl ¢ WHCHONB30BaHMEM TIOHATHUM «KOJIMYECTBO BELIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBII 00BeEM ra3oB»,«I10CTOsTHHAs ABorazipo».
Pacuernble 3agaun. 1. Beiuucnenrue MOISIpHOI Macchl BELIECTB [0 XUMUYECKUM (hopmynam. 2.
PacdeTs! ¢ HCIIoIb30BaHUEM MTOHATHH «KOJIMYECTBO BELIECTBAY, KMOJISIPHAS Maccay, «MOJISIPHBIN
o0beM ra3oBy, «ITOCTOSIHHAs ABorazpo».
JNemoncrpanuu. Ilonyuenne o3ona. OOpasipl 0enoro m ceporo oyioBa, 06€JI0ro U KpacHOTo
dochopa. Hekoropele MeTampl M HEMETaIbl KOJIMYECTBOM BemiectBa 1 Monb. Mojens
MOJIIPHOTO 00beMa ra3000pa3HbIX BEUIECTB.

Tema 3. CoeqnHeHHUsI XUMHYECKHX 3JIeMeHTOB (13 u)

Crenenb okucienus. OnpeseneHne CTeNeH OKUCIIEHUs 3JIEMEHTOB MO0 XUMHUYECKOW (opmyie
coeaunenusi. CocrapineHne (GopMmys OMHAPHBIX COEIMHEHMH, OOLIMI croco0 WX Ha3bIBaHUS.
bunapHble coeauHEHMs: OKCUABI, XJOpHUAbI, cyiabbuasl u ap. CocTaBieHue ux Qopmyi.
IIpencraBuTenu OKCHAOB: BOJA, YIVICKUCIBIM ra3 M HerameHas u3BecTb. lIpencraBurenu
JETYy4UX BOJIOPOJIHBIX COETMHEHMII: XJIOPOBOJIOPOJT nu aMMHaK.

OcHOBaHMsI, MX COCTaB M Ha3BaHusA. PacTBOPUMOCTH OCHOBaHMH B Bojae. Tabmuia
PacTBOPMMOCTH THAPOKCHUIIOB U cojied B Boze. [IpencraBureny menoden: ruJpOKCUIBI HATPHS,
Kanng U Kanblus. [lonsTue o kadecTBeHHBIX peakuusax. Munumkartopsl. VM3meHeHue okpacku
WHJIUKAaTOPOB B MIEJIOYHON cpene.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucnot. IIpencraBurenn KUCIOT: cepHas,



coilisiHasT W a3oTHas. M3MeHeHuWe OKpacKM HMHJIMKATOPOB B  KHUCIOTHOM  cpele.
Couu Kak MpoU3BOJHBIE KHCIOT U OCHOBaHUM. VX cocTaB u Ha3BaHus. PacTBOpUMOCTH cojiel B
Bone. llpexcraButenu  conei:  xmopua — Harpusa, KapboHar u  ¢ocdar  KaIbIMA.
Amopdubie u KpUCTaJUIMYECKUE BEILECTBA.
MexMOJIEKYIISIpHBIE B3AUMOAECHCTBUS. THUIIBI KPUCTAIUIMYECKUX PEIIETOK: MOHHAS, aTOMHAs,
MOJIEKYJIIpHAsl U METaUIM4ecKas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKHUX

pELIETOK.
BemiectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUsS. 3aKOH IOCTOSTHCTBA COCTaBa JUIs
BELIECTB MOJIEKYJISIPHOTO CTPOCHHSI.

Uucteie BemecTBa U cMecu. [Ipumepsl )KUAKUX, TBEPbIX U Ta3000pa3HbIX cMmeceil. CBoMCTBa
YHCTHIX BEMIECTB U cMeceil. Mx cocraB. MaccoBas u O0ObEMHAast TOJIM KOMIIOHCHTAa CMECH.
Pacuersl, CBSI3aHHbBIC c HCIIOJIb30BaHNEM MOHSITUS JIOJIS.
Pacyernbie 3agaun. 1. Pacuer MaccoBoi 1 00bEMHOM J10JI€ KOMIIOHEHTOB CMECH BELIECTB. 2.
Bbruncnenne MaccoBoil 1oy BellecTBa B pacTBOpE MO M3BECTHOW Macce PacTBOPEHHOTO
BEILIECTBA W Macce pactBoputess. 3. BrluuciaeHue wmaccbl pacTBOPSAEMOro BEIIECTBA U
pacTBOpUTENs, HEOOXOIUMBIX ISl IPUTOTOBJICHUS OIPE/IeJICHHON MacChl pacTBOpPa C U3BECTHOM
MacCOBOM Joneun pacTBOPEHHOTO BEILIECTBA.
JemoncTpanuu. O0pasibl OKCUAOB, KUCIOT, OCHOBaHUI U coyield. Mojenn KpuCTaITMYeCKUX
pelIeToK XJIOpHuaa HaTpHsl, aiMasa, okcuaa yriepoaa (1V). B3peiB cMecu Bogopoia ¢ BO3IyXOM.
CrniocoOsl paszzaeneHust cMmeceit, JTUCTHIUISILIHS BOJIBL.
JlabopaTopHble onbIThI. 1. 3HAKOMCTBO C 0Opa3liaMH BEIIECTB Pa3HbIX KiIaccoB. 2. Paznenenue
cMeceil.

[IpakTnyeckue padotsl. 2. IlpuroroBieHue pacTBopa caxapa U ONpeAeeHUE MACCOBOM 107U
€ro B pacTBOpE.

Tema 4. H3menenns, NMPoHCXOAsIIIe c BellecTBAMMU (13 u)
[ToHsiTHe SIBJIGHUH KaK M3MEHCHHM, MPOMCXOAIIMX C BEIICCTBAMH. SIBJICHHUS, CBS3aHHBIC C
U3MCHEHHEM KPHCTALIMYECKOIO CTPOCHHUS BEIISCTBA IPU IOCTOSHHOM €ro COCTaBe,
(1)I/I3I/I‘~I€CKI/I€ SABJICHUA. CDI/IBI/ILICCKI/IG SABJICHUA B XHMHH. JUCTUILIAILMA, KpI/ICTaﬂJ’II/ISaHI/IfI,
BBIIIAPUBAHUE " BO3TOHKa BELLIECTB, HEeHTpU(YTUPOBAHUE.

HBJ’ICHI/ISI, CBA3aHHBIC C UBMCHCHHUEM COCTaBa BCIICCTBA, - XUMHNYCCKUEC peaKIII/II/I. HpI/ISHaKI/I n
YCJ'IOBI/ISI HpOTeKaHI/ISI XUMHUYCCKUX pCaKHHﬁ. HOHS[TI/IG 06 3K30- U BHI[OTepMI/I‘IGCKI/IX peaKHI/IﬂX.
Peakuuu TOpeHHMs KakK YacTHBIM Ciy4ail JK30TEPMHUYECKHUX pPEaKIUil, MPOTEKAIOIIUX C

BBIJIEJICHUEM CBETa.
3aKkOH COXpaHEHHs MacChl BEIIECTB. XHMHYECKHE YpaBHEHHUS. 3HAUYEHUE WHJIEKCOB H
K03 PUIIHEHTOB. CocraBnenune YpaBHEHUI XUMHYECKHUX peaKiui.

PacueTtsl mo XxuMuyecKkMM ypaBHEHUsIM. PelieHue 3amady Ha HaXOXIACHUE KOJIMYECTBA
BEIIECTBA, MACChl WJIK 00beMa MPOyKTa PEeaKIMU 110 KOJIMYECTBY BEILIECTBA, MAacCe WIH 00beMy
MCXOJIHOTO BEIeCTBa. PacueTsl ¢ UCMONIb30BaHUEM TOHATHUS «10JIs», KOT'/1a HCXOIHOE BEILIECTBO
JJaHO B BHUJIE pAcTBOpa C 33JIaHHOW MACCOBOM JIOJIEH PACTBOPEHHOTO BEIIECTBA WJIM COAECPIKHUT

ONPEACICHHYIO JTOJTIO MpUMeECEH.
Peakuun pasnoxenus. IloHsatne o cKOpocTM XMMMUYECKHMX peakiuil. Katanmsaropsl.
DepMEHTHI.

Peaknun coenuHeHuUs. KaranmuTuueckne W HEKaTaIMTUYCCKHUC PCaKIuu. OGpaTI/IMBIC n
HCO6paTI/IMBIe pCaKknuu.

Peaknum 3amernieHus. 3J'ICKTpOXI/IMI/ILICCKI/II7I pAax HaHpH)KCHI/Iﬁ MCTAJlJIOB, €TI0 UCIIOJIB30BAHUC
AJId TPOTHO3UPOBAHHUSA BO3MOKHOCTHU IPOTCKAHUA peaKLII/Iﬁ MCXKAY MCTAJJIaMH U pacCTBOpaMU



KHUCJIOT. Peakiiuu BBITECHEHHs OJTHUX METaJUIOB M3 PAaCTBOPOB UX COJIEH IPYTMMH METAJJIAMU.
Peakumum oOmena. Peakuuu HeWTpanuzanuu. YcIoBHS MpOTEKaHWs peakuuid oOMeHa B
pacTBopax 10 KOHIIA.

Tunsl XUMUYECKUX peakuil (110 MPU3HAKY «YHUCIIO U COCTAaB UCXOJHBIX BELIECTB U IPOAYKTOB
peakuun») Ha MpPUMEpPE CBOMCTB BOJbI. Peakius pas3iokeHusi - 3JIEKTPOJIU3 BOAbL. Peakuuu
COCIMHEHUSI - B3aUMOJCICTBHME BOABI C OKCHUIAMU METALNIOB U HemeTrawioB. IlonsTue

«TUAPOKCUIBI». Peakmuu 3aMemieHUs - B3aUMOJICHCTBHE BOABI C  IICIOYHBIMH U
[ICJIOYHO3EMENIbHBIMU  MeTa/llaMu. Peakiuu oOMeHa (Ha mpuMepe TUapoim3a cyiabduaa
ATFOMUHUS u KapOuaa KaJIBIIHS ).

PacuerHble 3agaun. |. BeiuncieHne mo XMMHUYECKUM YPAaBHEHHSIM MAacChl WJIM KOJHYECTBA
BEIIIECTBA 10 M3BECTHON MAacce WM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOIIUX B PEAKIUIO
BEIIECTB WM NPOAYKTOB peakiuu. 2. Bprumcienme macchl (KOJMYECTBa BEIIECTBA, 00bHEMa)
IPOAYKTa PEaKIMH, €ClIi U3BECTHA MAcca MCXOJHOTO BEIIECTBA, COJCPIKAIIETO ONPEACICHHYIO
noJiro npuMeceil. 3. Bolunciienue Macchl (KOJIMYECTBa BellecTBa, 00beMa) MPOAYKTa peakluu,
eclIM  UW3BECTHA Macca pacTBOpa M MaccoBas  JIOJi1  PAacTBOPEHHOTO  BEIECTBa.
JMemoncTpanuu. [Ipumepsl Gpuznueckux SBICHHUN; a) TUIaBieHHE napaduHa; 0) BO3roHKa Hoaa
Wi OCEH30WHOM KHCIOTHI; B) pAacTBOpEHHUE MEepMaHraHata Kamus; r) AUGy3us TyIIUCTBIX
BCIIICCTB C TOPSIICH JIAMIIOYKW HAaKaIWBaHWS. [IpuUMephl XMMHUYECKHUX SIBJICHUW: a) TOpEHUE
maruusi, (ocdopa; 0) B3aUMOACHCTBUE COJSHOW KHUCIOTHI C MpPamMOpOM HWJIH MEJIOM; B)
nonydeHue ruapokcuna meau (I1); r) pacTBopeHHe MOTYUYEHHOTO THUIPOKCHIA B KHUCJIOTAX;
n) B3aumojeiictBue okcuna meau (I) ¢ cepHOM KUCIOTOM MPU HAarpeBaHUU; €) pa3IOKEHUE
NepMaHraHata Kajus; >K) B3auMOJICHCTBIE pa30aBICHHBIX KUCIOT C METAJUIaMU; 3) pa3oKeHUE
nepoKcuIa BOJOPO/Ia; n) AIEKTPOIIH3 BOJIBI.
JlabopaTopHuble onbIThL. 3. CpaBHEHHE CKOPOCTH MCIIAPEHHS BOJIbI U CIIUPTA [0 HCUE3HOBEHUIO
uX Kamenb Ha (uiabTpoBanbHOW Oymare. 4. OkucieHue MeIu B IUIAMEHU CIHUPTOBKH WIIH
ropenku. 5. [loMmyTHeHHE U3BECTKOBOM BOJIbI OT BBIBIXaEMOI0 yriaeKuciaoro rasa. 6. [lonydenue
YIIJIEKHUCIIOTO Ta3a B3aMMO/ICHCTBUEM COJIBI M KUCIIOTHI. 7. 3aMelIeHrne MeId B pacTBOPE XJIOPUAA
meau (II) xxenezom.

IIpakTuyeckne padorbl. 3. Ouunctka nmoBapeHHOM conu. 4.HabOmroneHus 3a M3MEHEHUSIMH,
IIPOUCXOASAIIMMHU C TOPSIIEN CBEUOH, M UX onucanue. 5. [[pu3Haku XUMUYECKUX pEaKIHil.

Tema 6. PacrBopenne. PactBopbl. CBoiicTBa pacTBOpPOB 3JeKTPOIUTOB (22 u)
PactBopenune kak ¢puznko-xumuueckuil npouecc. [loHsTHe 0 ruapaTax U KpUCTAJUIOTHIpaTaXx.
PactBopuMocTh. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCHMOCTH PACTBOPUMOCTH TBEPJIBIX
BEIIECTB OT TeMreparypbl. HachlllleHHbIE, HEHACBIIMIEHHBIE M MEPECHIIIEHHBIE PAacTBOPHI.
3HaueHue pacTBOpOB JUISt MPUPOABI u CEIIbCKOTO XO03SCTBA.
[TonsiTHE 00 ANEKTPOIUTUUECKON AMCCOIUAIIMH. DIEKTPOIUTHI U HEINEKTPOIUTHL. MexaHusm
JUCCOIMAIMU  JJIEKTPOJUTOB €  Pa3IM4yHbIM THUIOM  XHUMHUYecKod cBsizu. (CTeneHpb
ANEKTPOIUTUYECKON JIACCOLIMALUH. CusnbHble u crnabbie ANEKTPOIIUTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPUU DJIEKTPOJIUTUYECKOM nucconuanuu. VoHHbIe ypaBHEHUSA
peakiuii. [IpoTekanusi peakuu OOMEHa MEXIy AJIEKTPOIUTAMHU JI0 KOHIIA B CBETE€ HOHHBIX
npeacraBiennii. Knaccudukanus woHOB W uX cBoucTBa.KHMCIOTH, HX KiaccuduKaIius.
Huccoumanusa KUCIOT M HMX CBOWCTBA B CBETE OJIEKTPOJUTHYECKOW JTUCCOLMAIUH,
MOJIEKYJISIPHBIE U MOHHBIE YPABHEHUS PEaKUMU KUCIOT. B3anmoneicTBre KUCIO0T ¢ METaJIaMH.
DJIEKPOXUMUYECKUN PSAJ HaNpsHKEHUHM METauioB. B3anmMoaeicTBHE KHCIOT €  OKCHUIAMHU



METAJJIOB.  B3auMopjelcTBue  KHUCJIOT C  OCHOBAaHMSIMHU-  pEaklMsl  HEUTpalM3alu.
B3aumopneiictBue kucinor ¢ consimMu. Mcmonb3oBaHue TaOMMIBI  PaCTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOUCTB KUCIOT.OCHOBaHUsA, uX Kiaccuduraus. Jucconnanus
OCHOBAaHUH U HUX CBOMCTB B CBETE€ TCOPUHU DJICKTPOJIMTUYECKON AUcconManyu. B3aumonencreue
OCHOBaHUN C KHUCIOTaMH, KHCIOTHBIMH OKCHJIaMU U coyisiMu. Mcnosnb3oBaHue TaOJIMIIbI
pacTBOPUMOCTH JUIsl XapaKTEPUCTUKH XUMHUYECKHMX CBOMCTB OCHOBaHMU. Pa3znoxenue
HEPAaCTBOPUMBIX OCHOBaHMI mpu HarpeBaHuu.Conu, MX Ki1accuukalus W JUCCOLUAIUSL
pa3IMYHBIX TUIIOB cosie. CBOMCTBO COJIEH B CBETE TEOPUHU ANEKTPOJUTUYECKON AUCCOLMALIIU.
B3aumoneiicTBue cojieid ¢ MeTajllaMH, YCJIOBUSI MIPOTEKAHUsSI ATUX peakiui. B3aunmoneicTBue
coJielf ¢ KHCJIOTaMH, OCHOBAHUSMH M COJIsIMU. VCrosib30BaHME TaONHIBI PACTBOPUMOCTHU IS
XapaKTEPUCTUKU XMMHYECKHUX CBOUCTB cosieiO0IIume cBeileHus: 00 OKCHIaX, UX KJIacCU(PUKAIUN
U XUMHYECKUX CBoMcTBax.['eHeTHueckue psjibl METAJIOB U HEMETaJIoB. ['eHeTHueckas CBA3b
MEXIy KjIaccaMd HEOPraHWYeCKUX BemecTBOKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC —PEAKIIMH.
OxucnuTellb ¥ BOCCTAHOBUTENb, OKHCIEHHE M BOCCTaHOBJIEeHHE.Peakiuun noHHOro oOMeHa u
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CoOCTaBI€HHE YpPAaBHEHUH  OKUCIUTENIbHO-
BOCCTAaHOBHUENBbHBIX PEAKIMI METOAOM 3JeKTpoHHOro OanaHca. CBOMCTBA MPOCTHIX BEIIECTB-
METAJIJIOB M HEMETaJUIOB, KHUCIOT U COJIeH B CBETE IMPEACTaBICHUN OO0 OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX MTPOIIECCAX.

JemoncTpanuu. VcnbpiTaHusl BELIECTB U WX PACTBOPOB Ha 3JIEKTPOINPOBOAHOCTH. JIBIKEeHUE
OKpaIICHHBbIX HOHOB B JJIEKTPUYECKOM IIOJIE. 3aBHCHUMOCTH 3JIEKTPOIPOBOJHOCTU YKCYCHOM
KHUCJIOTBI OT KOHLUEHTpaluu. B3aumMoaeincTBue HUHKA C CEPOMl , COJNSTHON KUCIOTOU, XJIIOPUAOM
menu (I1). Topenne maruus. B3aumoseicTBre cepHoil 1 CEpOBOAOPOTHON BOJIBI.

JlaGopaTopHble ombIThl. 8. Peakiuu, XapakTepHble s PAacTBOPOB KHUCIOT (COJISSHOW H
cepHoil). 9. Peakuuu xapakTepHbl JUisl pacTBOPOB MIENOYM ( TMIPOKCUIOB HaTpus U Kanwus).10.
[MonyueHne W CBOMCTBa HEPACTBOPUMOTO OCHOBaHWs, Hampumep ruapokcuaa meau (11).11.
Peakuuu xapaktepHsl 17151 pacTBOpoB cojielt ( Hanpumep A xaopuaa meau (11)). 12. Peakuun
XapaKTepHbl JUIsI OCHOBHBIX OKCHUJOB ( Hampumep, Uil okcujaa Kaibius). 13. Peakuun
XapaKTepHBI JUIs KUCIOTHBIX okcuoB (Hampumep, /Ui yrileKucioro rasa).

[IpakTuyeckue padornl. 6.CBoMCTBAa KUCIOT, OCHOBAaHUH, OKCHUJIOB U COJIEH.

7. PemieHue 3KCrIepUMEHTAIbHbBIX 33]1a4.



3.Conep:xanue yueGHOro Kypca

9 kuaacc (2 9 B Hepento, Bcero 70 4)

Beenenne. OOmasi XxapaKTepuCTHMKa XMMHMYECKHX 3JIeMEHTOB M XHMHYECKHX peaKIuii.
Ilepuoauuecknii 3axon u Illepuonnyeckasi cucrema 3nementoB [I. U. Menneneea (10 u)
XapakTepucTuKka 3JEMEHTa 10 ero MojoXeHuto B [lepuonuueckoi cUCTEME XUMHUYECKHX
sneMmeHToB J[. . Menneneera. CBOMCTBA OKCHUJIOB, KUCJIOT, OCHOBAHUM U COJIEH B CBETE TCOPUHU
ANEKTPOJIUTUYECKON AUCCOLMALIMM M OKHUCICHHUsI-BOCCTaHOBJICHUs. [lOHSATHE O mMepexoHbIX
anemeHTax. AMpoTepHoCcTh. ['eHeTHYECKU sl TepeXoJHOTO eMeHTa. [leproagudyeckuii 3aKoH
n llepmogmueckas cucrema xumuuyeckux odaeMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3aIys )KUBOW U HEXUBOU MPUPOAbl. XUMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKUE OJJIEMEHThl B KJIETKAX JKUBBIX OpPraHU3MOB. Makpo- ©U MHKPOIJIEMEHTHI.
O06o0011eHrne CBeIeHUH O XMMHUYECKHUX peakuusax. Kiaccubukanus XUMHUYECKUX peakiuil 1o
pa3MYHBIM TPU3HAKAM: «UUCIO M COCTaB PEArHpyIIIUX M OOpa3yroIIUuXcs BEIICCTBY,
«TermaoBod 3 dexT», «HampaBlIEHUE», «U3MEHEHHUE CTElEeHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yroIMX pearupyromre BemecTBay, «pa3a», «MCIoJIb30BaHUe KaTanu3atopay. [lorsTre o
CKOPOCTH XMMHUYECKOW peakuuu. DakTophl, BIUAIONIME HA CKOPOCTh XUMHUYECKUX DPEAKLUH.
Karanuzatops! u karanus3. MHTrHOUTOPBI. AHTHOKCUIAHTHI.

JdeMoHcTpanmm.

Pasnuunbie popmer Tabmumsr J[. WM. MenpeneeBa. Mopenu aromMoB 3ieMeHTOB 1—3-T0
nepuosioB. Mozenb CTpPOEGHUs 36MHOTO liapa (MOHepedHbI pas3pe3). 3aBUCUMOCTb CKOPOCTHU
XUMHYECKOM pPEaKIUM OT MPUPOJBl pEearupyrolux BeElIEeCTB. 3aBUCUMOCTb CKOpPOCTHU
XUMHYECKOM peakuuu OT KOHLEHTPAUUH pPEarupyrolvX BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHYECKON peaklMyd OT IUIONIAJU COINPUKOCHOBEHHUS PEArUPYIOLINX BEIIECTB («KUITSIIUN
CJIOi»). 3aBHCHMOCTh CKOPOCTHM XHMHYECKOH peakiuu OT TeMIepaTypbl pearupyrommx
BeIIEeCTB. ['OMOreHHBII M  TeTepOreHHbIM  Karanu3bl. @DOEpMEHTAaTUBHBIM  KaTaaus.
WNurubuposanue.

JlabopaTopHble ONBITHI.

1. [TonydyeHne ruipoKCUIa IUHKA U UCCIIEN0BAHUE €r0 CBOMCTB. 2.MoenupoBaHue NOCTPOEHUS
[Tepuoanueckoii cucreMbl XUMHUECKUX 31eMeHToB [[. . Menneneesa. 3. 3amernieHue xene3om
menu B pactBope cyinbdara meau (II). 4. 3aBHCHMOCTH CKOPOCTH XMMHUYECKOH pEaKIHMU OT
MPUPO/IbI pEarNpYIONIMX BEIIECTB Ha MPUMEPE B3aUMOJICHCTBUS KUCIIOT C METAJUIaMHU.

5. 3aBHCHUMOCTb CKOPOCTH XMMHYECKON PEAaKIMK OT KOHLIEHTPALMKM PEArupyroluX BELIECTB HA
IIpUMeEpe B3aUMOJEHCTBHSI [IMHKA C COJITHOM KMCIIOTOM pa3IMYHON KOHUEHTPALMH.

6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEAKIIMU OT IJIOLIAJH COIPUKOCHOBEHUS pEarupyrommx
BelleCcTB. 7. MoJenupoBaHUe «KHUILAIIEro c0s». 8. 3aBUCUMOCTh CKOPOCTH XMMHYECKOH
peakuuy OT TEMIIEPATyphl PEarMpyrOLIMX BELIECTB Ha MPUMEPE B3aUMOJEHUCTBUS OKCUIA MEIU
(I) ¢ pactBopoM cepHOW KHCIOTBI pa3iMuyHOM TemmepaTypsl. 9. PasnoxkeHue nepokcuia
BOJIOpOJia C momoIibio okcuaa mapranua (IV) m karamasel. 10. OOHapykeHue Karanasbl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KUCIOT C METaulaMu
YPOTPOITMHOM.

Tema 1. Meraast (14 4)

Ilonoxxenne MerawioB B Ilepuoauueckoil cucreMe xumudeckux sieMeHToB . M. Menneneesa.
MeTtannnueckas KpUCTAIUIMYECKad PCHICTKA U METAJUIMYECKasd XUMHNYCCKasA CBA3b. O6HII/IC (1)I/ISI/IT-IGCKI/IC
cBoiictBa MeTayuioB. CIjiaBbl, MX CBOMCTBA M 3HAUY€HHE. XUMHYECKHE CBOHCTBa METAJUIOB KakK
BOCCTaHOBI/ITeHeﬁ, d TaK)XKXE B CB€TC UX IIOJIOKCHUSA B DJICKTPOXUMHUUYCCKOM PAIY HaHpH)KeHI/Iﬁ METaJIJIOB.
Kopposust MmetaiioB u cioco0bl 60ps0ObI ¢ Hell. MeTaimisl B ipupojie. O0mire crioco0bl HX MOTyYeHUSI.



OO0mas XxapakTepHCTHKA IIEJOYHBIX MeTalIoB. Metamisl B pupoje. O0mue crnocoosl ux

nonyuenusi. Ctpoenne atomoB. lllenounble MeTamibl — MPOCThIE BellecTBa. BaxkuHeliine
COCAMHCHUA MICJIOYHBIX MCTAJUIOB — OKCHU/bI, TUAPOKCHUIBI U COJIN (XJIOpI/II[BI, Kap6OHaTLI,
cynb(daTel, HUTpaThl), MX CBOWCTBA W MPUMEHEHHE B HApOAHOM Xxo3siicTBe. KamnuiiHbie
ya00peHusl.

O01mas xapakTepucTHKAa 3JIeMeHTOB IJIaBHOM moarpynnsl I rpynmnsl.

Crpoenue aromos. lllenouHo3eMenbHblE MeETallIbl — MPOCTbIE BellecTBA. BaxHeilmue
COCIMHEHUS IIEIOYHO3EMENbHBIX METAUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUIBL,

KapOOHAThl, HUTpATHI, cyinbdatsl, ¢ocharel), UX CBOWCTBA M TNPUMEHEHHE B HAPOJHOM
XO0341CTBE.

AJIIOMUHUI.

Crpoenue aroma, (pU3MYECKHE U XUMHUYECKHE CBOilcTBa mpocroro BemiecTBa. CoequHEeHus
QIIOMUHUS — OKCHJI U THIPOKCUI, UX aM(OTEpHBIA Xapakrep. BaxkHeiine conu aTroMUHHUSA.
[TpuMeHeHrE aNIOMUHMS U €r0 COCIUHEHUM.

Keaneso.

Crpoenue aroma, ¢pu3nM4eckue M XMMHUYECKHE CBOMCTBA IPOCTOro BeuiecTBa. ['eHeTmueckue
psaBl Fe'? nFe®.

Baxknenmue conu jxene3a. 3HauCHUE JKEIE3a M €ro COCOUHEHWM Ul IPUPOABI U HApOAHOIO
XO0341CTBa.

JdeMoHCcTpanum.

OOpa3upl LIENOYHBIX M IIEJT0YHO3EMENbHBIX MeTauioB. OOpasusl criiaBoB. B3aumoneiicteue
HATpUs, JUTUS U KaJlbLiMg C BOJOW. B3aummopneicTBue HATpus W MarHusl C KUCJIOPOJOM.
B3aumoneiictBue meramuioB ¢ Hemetauiamu. [Tonmyuenue rugpokcuos xenesa (1I) u (III).
JlaGopaTOpHBIE OMBITHI.

12. B3aumojeiicTBUE pacTBOPOB KHUCIOT U cojiel ¢ MeTtauiaMu. 13. O3HakoMJIEHHE C pyldamMu
xkene3a. 14. OxpammBaHuEe IUIAMEHHM COJISIMM ILEJIOYHBIX MeTayioB. 15. Bzammopelictehe
KanpLus ¢ Bojgou. 16.ITomyuenue rujpokcria Kajiblius U UCCIIEJOBAHUE €r0 CBOMCTB.

17. TlonyuyeHue THAPOKCHIA ATFOMUHUSL M UCCIENOBAaHME €ro cBoilcTB. 18. B3aumoneiictBue
xenesa ¢ constHon kucnotoi. 19. Iomyuenune rugpoxcunos xenesa (1) u (I1II) u nzyyenue ux
CBOICTB.

Tema 2. IIpakTnkym 1. CBolicTBa MeTALJIOB M MX COeIHHEHHMI (2 u)t

1. OcyiiecTBieHre LENOYKH XUMHUYECKUX TpeBpamieHuid. 2. I[lomydyeHue u cBoOMcCTBa
COeIMHEHUN MeTajioB. 3. PellleHne SKCIEpUMEHTANBHBIX 3aJad Ha paclo3HABaHHUE W
nonyueHue coeauneHuid Metawios.(1 IIpu AByX4acoBOM IUIAHMPOBAHHM IMPOBOIMTCS TOJBKO
npakTuyeckas pabota 3)

Tema 3. Hemeramwinl (25 4)

OO0mias xapakTepUCTUKA HEMETAUIOB: TMoJiokeHHe B Ilepuonuueckol cUCTeME XUMHUYECKHUX
anemenToB [[. 1. MenneneeBa,0c00EHHOCTH CTPOEHUSI aTOMOB, AJIEKTPOOTpHUIIATENHHOCTD (D0)
KakMepa «HeMeTaNIMIHOCTHY, pan 0. Kpucraimuyeckoe CTpoeHHE HEMETAUIOB — MPOCTHIX
BewecTB. Ainnorponusi. Pusnyeckue cBoWcTBa HeMeTaioB. OTHOCHUTENBHOCTh MOHSATUN
«METAII» U «KHEMETAJLI».

Boxopoa.llonoxenue Bomopoaa B Ilepuoanueckorn cucreMe XUMUYECKUX 3nemeHToB J[. .
MenneneeBa. CTpoeHrue atoma U MOJIEKYJbl. PU3NYECKUE U XUMMHUUYECKHE CBOMCTBA BOJIOPOJA,
€ro MoJy4YeHue U NpUMEHEHHE.

Bona.

Crpoenue Monekyinbl. Bogopoanas xumudeckas cBsizb. Ouznueckue cBOCTBa BOAbl. AHOMAIUU
CBOMCTB BONBI. ['mapoduibHbie u TUAPOPOOHBIE BemecTBAa. XUMHUYECKHE CBOMCTBA BOJBI.
KpyroBopor Boasl B mpupome. Bomoounctka. Aospanust BoOIbl. bbITOBBIE  (QHIBTPHL
MuHepanbHbI€ BOJIBI. J[MCTHIIIMpOBaHHAS BOJIA, €€ TIONYUYCHHE U PUMEHEHHUE.

O0mas xapaKkTepuCcTHKA raJoreHoB.



Crtpoenune atoMoB. IIpocTblie BemecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.
Kpatkue cBenenus o xjope, 6pome, Gprope u ioae. [I[puMeHeHne rajJjoreHoB U X COCTMHCHUH B
HAapOJHOM XO351CTBE.

Cepa.

Crpoenue aToMa, aJuIOTPOITUS, CBOMCTBA U pUMEHEHHEe pomMOndeckoil cepbl. Okcunsl cepsl (IV)
u (VI), ux nonxydyenue, cBoiictBa u npumenenue. CepHas KUCJIOTa U €€ COJIU, UX MIPUMEHEHHUE B
HapOAHOM X03s1cTBE. [I[pOM3BOACTBO CEPHOM KHUCIIOTHI.

A3or.

CrpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA IPOCTOrO BeLleCTBAa. AMMHUAK, CTPOEHHUE, CBOMCTBA,
nosydeHue u npumeHeHue. Conu aMMoHUS, UX cBoiicTBa M npuMmeHeHue. Okcunbl azota (I1) u
(V).

A30THas KHCIIOTa, €€ CBOMCTBa U npuMeHeHne. HUuTparsl 1 HUTPUTHL, TpodiieMa UX CoJepKaHUs
B CEIIbCKOXO03SHCTBEHHON NPOAYKIIMH. A30THBIE Y00pEHUSI.

Dochop.

Crpoenne aroma, auIOTpONHsA, CBOWCTBa Oenoro M kpacHoro ¢(ocdopa, uX MNpUMEHEHHE.
OcHoBHble coemnuHeHHs: okcun (ochopa (V) um  oprodochopHas kuciora, Qocdarsr.
dochopHbIe yIoOpeHwHs.

Yraepon.

CrtpoeHue aroma, aJlJIoOTponusl, CBoMcTBa MoauuKanuid, npumenenue. Oxcuasl yraepoaa (1) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaThl: KaJlbLIUT, COAA, MOTAII, UX 3HAYCHUE B MPUPOC
Y J)KM3HU YE€JIOBEKa.

Kpemunii.

CrpoeHue aromMa, KpUCTAIIIMYECKUM KpEeMHHI, ero cBoiicTBa M npuMeHeHue. OKcuJ KpeMHUs
(IV), ero npupoansie pasHOBUIHOCTU. CUITUKATHL. 3HAYCHUE COCAMHEHUI KPEMHUS B KUBOU U
HexuBoM npupoze. [IoHATHe 0 CIIMKAaTHOM MPOMBIIIIJIEHHOCTH.

JdeMoHcTpanmm.

OOpa3upl rajJloreHOoB — MPOCTBIX BELIECTB. B3auMoaeicTBHE TIalOr€éHOB € HATPUEM, C
anoMuHueM. BoiTecHeHHe XJI0poM Opoma WM MOJAa U3 PacTBOPOB MX cojeil. BzaumoneiicTBue
Cepbl ¢ METAJIJIaMH, BOJIOPOAOM U KUCIIOpoAoM. B3aumoaeiicTBue KOHIIEHTPUPOBAHHOM a30THOMN
KHUCTIOTHI ¢ Menbto. [lornomenue yriemM pacTBOPEHHBIX BEUIECTB WM ra3oB. BoccTaHoBneHue
Meau U3 ee okcuaa yriaeM. OOpasibl IpUPOAHBIX COSTMHEHHI XJI0pa, cepbl, hocdopa, yrieposa,
KkpemHusA. OOpasiibl BaXXHEHIINX U1 HAPOJHOI'O X03sCTBa Cyab(paToB, HUTPATOB, KAPOOHATOB,
docdaron. OOpa3Isl cTEKIA, KEPAMHUKH, IIEMEHTA.

JlabopaTopHble ONBITHI.

20. ITomyuenue u pacno3HaBaHue Bojopona. 21. MccinenoBaHue moBEpXHOCTHOTO HaTSKEHUS
BO/bI. 22.PacTBOopeHue nepmMaHraHaTa Kajaus WM MEAHOIro Kymnopoca B Boxe. 23. I'mapararnus
o0e3BoxxeHHOrO cyibdara menu (II). 24. M3roToBneHre rurncoBoro oTneyaTka.

25. O3HakoOMIJIEHHE C KOJUIEKIHMEW ObITOBBIX (UIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHEpanpHOW Boxbl. 27. KauecTBeHHas peakuuss Ha rajoreHu-uoHsl. 28. IlomyueHne u
pacriozHaBanue kucnopoga. 29. I'openue cepsl Ha Bo3ayxe u B kuciopoze. 30.CpoiicTBa
pa3baBieHHOl cepHOU kHCIOTHL. 31. M3yuenue cBoiicTB ammuaka. 32. Pacmo3HaBaHue coseit
ammonusa. 33. CgoiictBa pa30aBieHHOW a30THOW KHCIOTHL. 34. B3aumopeiicTBue
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meabto. 35. T'openue ¢docdopa Ha BOzayxe M B
kuciopose. 36. PacnoznaBanmne docdaros. 37. ['openue yrius B kucnopone. 38. Ilomyuenue
YrOJIbHOU KUCIIOTHI U n3yueHue ee cBOMCTB. 39. Ilepexon kapOOHATOB B TMPOKApOOHATHI.

40. Paznoxxenne ruapokapbonara Harpus. 41. [TonyueHne KpeMHEBOM KHCIOTHI M U3y4EHHE ee

CBOMWCTB.

Tema 4. [Ipaktukym 2. CBoiicTBa coenHeHHiI HeMeTaLI10B (3 '-I)l



1. Pemenue skcnepuMeHTaIbHBIX 3afad 1o Teme «lloarpymma ramoreHoB». 2. Pemenue
JKCHEPUMEHTANIBHBIX 3a7a4 1o TeMe«lloarpynna kucnopoaa». 3. Pemenne 3xciepuMeHTanbHbIX
3agady no TteMe «lloarpynma asora». 4. PemieHue SKCHEpUMEHTAIBHBIX 3alad II0 TEMeE
«[Toarpymnmna yrieponay. 5. [lonydyenue, coOupanue u pacrio3HaBaHUE T'a30B.

(1 IIpu ABYX4acOBOM ILIAHMPOBAHUH IMPOBOAITCS TOJBKO IIPaKTHYECKHe paboThI 1, 2 u 5)

Tema 5. O6001eHHe 3HAHMI 110 XMMHH 32 KypC OCHOBHO# 1KoJibl. Ilonroroska

K rocyaapcrseHHoii urorosoi arrecrauuu (C'HA) (13 v)

Ilepnonnueckuil 3akoH u llepuoguyeckas cucrema xumuueckux anemenTos 1. M. Menneneesa.
@dusnueckuil CMBICI MOPSJKOBOIO HOMEpa »JJIEMEHTa, HOMEpPOB MEpHoAa M  TPYIIIBL.
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 3JIEMEHTOB M UX COCJUHEHMM B MEpHOJaxX M IpyNIax B
CBETE IPECTABICHUNA O CTPOCHUHU aTOMOB 3JIEMEHTOB.

3HaueHUE MEPUOJNYECKOr0 3aKOHAa. BHIbl XMMHYECKMX CBA3€Hl M TUIBl KPUCTAIIMYECKHX
pewieTok. B3auMocBs3p cTpoeHus U cBoilcTB BemecTB. Kiaccudukanus XMMUUYECKHX peakIui
10 PA3JIMYHBIM MTPU3HAKAM (YUCIIO U COCTaB pPEarupyronmx 1 00pa3yronIiXcs BEIECTB; HATUYNE
rpaHunbl  pasgena  (as; TemnoBod 3(QeKT; H3MEHEHHe CTeNeHeW OKUCIEHUsS aTOMOB;
MCIIOJIb30BAaHUE KaTallM3aTopa; HalpaBieHUe MnpoTekaHus). CKOPOCTh XUMUUYECKUX PEAKIUi U
¢dakTopsl, Biausromue Ha Hee. OOpaTMMOCTh XHMHYECKHUX PEAKUUHA M CIIOCOOBI CMEIIEHUs
XUMHYECKOI'O PABHOBECHUS.

[IpocTtblie M croxHblE BemecTBa. MeTamasl W HeMmeTauibl. ['eHeTHueckue psjpl MeTala,
HeMeTaula U TIepexoAaHoro wmerauia. OKCUABIM TUAPOKCUABI (OCHOBAaHUS, KHUCIIOTHI,
amQoTepHble THIPOKCUAbI), cou. MX cocTaB, kilaccudukanus u oo1ue XuMUYECKUe CBOCTBA B
CBETE TEOPUHU AIEKTPOIUTUYECKON JTUCCOLIUALIIH.



YYEBHO-METOJUYECKHUE CPEACTBA OBYUYEHUA

l. JlutrepaTtypa
OcHoBHasl

1. Becmanos I1.U., [lTopodeeB M.B. Peanuzanus 06pa3oBaTebHBIX TPOrpaMM
€CTEeCTBEHHOHAYYHOU U TEXHOJIOTMYECKOI HANpaBICHHOCTEH 10 XUMUU C
UCIIONIb30BaHUEM 000pyIoBaHus 1eHTpa «Touka poctay, METOIUYeCcKoe mocodue,
MockBa,2021

2. TocymapCTBEHHBIH CTaHIAPT OCHOBHOTO oO0miero oOpazoBaHuss mo xumum 2016r.
.Cooprux Hopmamuenwix ookymenmos. Xumus / Coct. 3.J1. Juenpos, A.I'. Apkaases. —
M.: lpoda, 2016.

3. Ilpumepnass mporpamMma OCHOBHOTrO oOmero oOpa3oBaHus 1o xXuMuH. .CoHopHuK
HopmamusHvlx O0okymenmos. Xumus / Coct. D.J1. uenpos, A.I'. ApkanbeB. — M.:
Hpoda, 2016.

4. Tlporpamma Kypca xumuu st 8-11 kimaccoB o0meoOpa3oBaTEIbHBIX YUPEKICHUM.
Astoprnporpammbl O.C. I'abpuensu. 2010

5. Tabpuenan O. C. Xumus. 8 knacc: YueOHUK 151 00111e00pa30BaTeNbHBIX YUPEKICHHIM.

a. M.: lpoda, 2006 — 2009 .

6. TI'abpuensu O. C., SmykoBa A. B. Xumus. 8 k. ba3oblil ypoBeHs: Metoauueckoe
nocob6wue. - M.: llpoda, 2018.

7. T'abpuensn O.C., OctpoymoB W.I'.. HactonbHas kHura yuurens. Xumus 8 knacc.- M.:
Hpoda 2014

8. Tabpuensu O.C., OctpoymoB WU.I'. Xumus 8 kmacc. Meroaudeckoe nocodue. — M.
Hpoda:2016.

9. Tadopuensa O. C., IL.LH. bepe3kun, A.A. YmakoBa u  Xumusa. 8 xnacc: Koumponvuvie u
npogepounvle pabomvl k yueonuxky O.C. I'abpuensna «Xumus. 8» . —M.: [Ipoda, 2016.

JlonoaHUTEeIbHAS IUTEPATYPA

1. COopHuK 33124 IO XUMHUHU
2. CrpaBOYHUKHU MO XUMUHU
3.  DHIMKIONEIUS 10 XUMHUH
4. ATtnac 1o XuMHUH

1. MyabsTHMeauiiHbIe Moco0us U pecypcbl cetn UHTEpHeT

MyJabTHMeEINA.

1. CD Xwumus (8-11 xnacc). BupryansHas naboparopus. Y4ueOHOE 3JEKTPOHHOE HU3JIaHHE:
JlaGopatopus cucteM myiabTumeana Map I'TY, 2014,

2. CD «Xumus o61as 1 Heoprauudeckasy. J]aGopaTopus cUCTEM MyNbTHMEHA. — Momkap-
Ona:MapI'TV, 2011.



3. CD «bonpmas >amuknoneans Kupumia u Medboaus» — M.: [Ipocsemenne, 2011.
NuTepHeT-pecypcenl:

Xumuueckas sHIuKIoneaus - http://www.xumuk.ru/ -

Omnwucanus XAMHYECKUX BEIIECTB M OTpacieii Hayku- http://chemistry.narod.ru/
AnropuTmbl pemenus 3aaad - http://www.alhimikov.net/

Tectsl mo xumuu- http://schoolchemistry.by.ru/

Bunaeo-omnbiTel o xumuu - http://chemistry-chemists.com/

Ennnas xomtexuus mudpoBeIx 00pa30BaTeNbHBIX PECYPCOB. - 111 (Habop H(pPOBHIX
pecypcoB k yueOnukam O.C. ['abpuensHa)

I

YuebHbIe MaTepHralibl cioBapu Ha caiite «Kupuun u Medomuii» - www.km.ru/education

7.

8. Dnekrponnas 6ubimoreka - http://www.chem.msu.su/rus/elibrary/ -

9. dexnepanbHBI HHCTUTYT NEJArOrHYECKUX U3MepeHwui - http://www.fipi.ru

10. IMoptan ®UITU —http://www.ege.edu.ru

11. IToptan EI'D (uadpopmannonnoit mogaepxku EI'D) - http://www.probaege.edu.ru
[Topran Enuneiil s5x3aMeH

12. depepanbHbIi HEHTp TecTUpoBanus.- http://www.infomarker.ru/top8.html
RUSTEST.RU -

13. Matepuansl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO37]aH CalT, ObLIH

OIyOJIMKOBaHBI B )KypHaje «XUMuUs». ABTOpaMH caiita nmpojenana 6ospliast padoTa 1o
CUCTEMATHU3UPOBAHUIO I'a3€THBIX CTAaTEH ¢ yUETOM LIKOJIBHON Y4eOHOI nmporpaMmsl o

npeamerty "Xumus" - http://him.1september.ru/urok/-
14. lleHTp AUCTaHIIMOHHOTO 0Opa3oBaHus - WWW.edios.ru

PaGouas nporpamMmMa He UCKITIOYaeT BO3MOXKHOCTH MCIIOJIb30BAHUS APYTON JIUTEPATYPHI B

pamMkax TpeboBanuii ['ocymapcTBeHHOr0 cTaHAapTa IO XUMUU

ITI. OdopynoBanue 1 npuOOPHI, HATJISIAHBIA MaTepHa

Pazgen: Heoprannueckas

1.IleyaTHbIe MOCOOUS

Taoanunl
1. KoMruiekT mopTpeToB y4eHBIX XHMHUKOB
2. Cepust Ta0IMII 10 HEOPTAHUIECKOU XUMHH
3. Cepust TaOIHUI] IO XUMHUYECKUM MTPOU3BOJICTBAM

2.1ln¢pposrie 00pasoBaTeIbHbIC PeCypPChl

1. Bupryansnas mxona «Kupumia u Medoaus». 8-9 knacc ypoku xumun Kupuina u
Medoaus. 2002.

2. JlabopaTtopus cucTeM MyinbTUMeaua. XuUMHs oOuias U Heopranudeckas. 10-11kimacc.

MapI'TV.2001


http://schoolcollection.edu.ru/
http://www.fipi.ru/
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http://www/
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http://www.infomarker.ru/top8.html
http://him.1september.ru/urok/
http://www.edios.ru/

3.9xpanno-3eykoevie nocoous (MOTyT OBITH B IU(PPOBOM U KOMITBIOTEPHOM BH/IC)

1. IIpesenrauuu

4. Texunueckue cpeacra odyuenus (cpeacrsa UKT)

3. IlepcoHaJIbHBIN KOMIIBIOTED.

5.0cHaienue 1adopaTOPHBIM 000PYAOBAHHEM
CTeHabI MOCTOSIHHBIC
l.Ilepuoanueckas cucreMa xuMuueckux snemeHToB .M. MenzaeneeBa
2.Tabauna pacTBOPUMOCTH KHCIIOT, OCHOBAHUM, COJICH
3.O1eKTpOXUMHUYECKUH sl HANIPSKEHUS] METAIIOB
O6opynoBanue 001110 HA3HAYEHUS

Croubl 1abopaTopHbIe

Hlut quis snekTpocHaOXeHus

MukponabopaTopuu

VicTouHMKM NUTaHUs (IIOCTOSTHHOTO TOKa)

Becsl (¢ rupsimn)

TepmomeTpsbl

[ITaTuBsI

. Mensypku

O0opynoBanme 1151 GpOHTAIBHBIX J1a00pPaTOPHBIX padoT

NG~ WNE

1. Muxkponaboparopuu
6. Ob6opynoBaHue 1Ji1 NPAKTHKYMA

Oo6opynoBanue 0011er0 HA3HAYEHUS

[Tpubop 1uis nosnydeHus razon
CnupToBka J1abopaTopHas
DIIEeKTPOIUIUTKA

[IITaTuB MeTaINIMYECKUNA
[taTuB A1 NpoOHPOK

3aKuM TPOOUPOIHBII

[[umis! TUTEBHBIC

Jloxka xene3Has JUisl BEILIECTB
TpyOka crekisiHHas

[Tanouka creknsiHHAs

Boponka koHycHas miacTtMaccoBast
Boponka KoHycHasi CTEKJITHHAs
Konba xonnueckas

Konba kpyrmnas niockoJoHHAS

Tl
NhEBboo~NourwNE

= e
Howr



15. Konba kpyrionoHHas

16. TIpobGupka

17. unauHzap usmepuTenbHbIN

18. Yama nis BeIapUBaHUS

19. Crakan u3MepHUTEIbHBIHI

20. Crakan

21. Tlectuk

22. Becbl c HaOOpPOM TUPH
TemaTnueckue KOJNICKIHU

«ATIOMUHU

«MeTtabl U CIIIaBb»
«MuHepabl ¥ TOPHBIE TTOPOIBI
«CTeKJIO ¥ U3J1eNus U3 CTEKIIa»
«HyryH u craib»

«TomnuBo»

OtaenbHbIEe NIPUOOPHI

ocoukrwhE

1. HaOGop A ONBITOB 110 XUMUU C 3JIEKTPUUECKUM TOKOM
2. Amnmapat Kunma

PeakTusbi:

Habop «Iloarpynmns! kuciopoaa»

Hab6op «MuHepanbHbIX YI0OpEHU»

Habop «Coenunenuii Mapranua»

Ha6op «Hutpatb»

Habop «Coenunenuii xpoma

Hab6op «Aneratel. Poganuasl. [{luanumb

Hab6op «®ocdarber. Crumnkats»

Hab6op «Kapbonatsi»

Hab6op «I"amorenuap»

Ha6op «["amorensn»

Habop «Hemeramnbn»

HaGop «Metamibi»

Hab6op «lllenounble U MIEI0YHO3EMETBHBIE METAIIITBI)

HaGop «Okcuasl MeTamioB»

Habop «['unpoxcuab»

HNuaukaropsl:

®enondranenH

MeTunoBslii OpaHKEeBbIN

®enondranenHoBas Oymara

MertunoBas opanxkeBas Oymara

YHuBepcanbHas Oymara

OcHalleHHOCTH Y4eOHO-MeToanYecKkuMu cpeacrsamu — 100%

OcHameHHOCTH 00pa30BaTeIbHOIO Mpouecca (00bLEeKTHI M CPeICTBa MATEPHATBHO-
TEeXHHYECKOro odecrnedyeHus ) no yuedHomy npeamery «Xumus» 8,9,11knaccni



[HudposBeie  obOpazoBaTenbHBIC

pecypchl

Bupryansnas mkona «Kupumna u Medoausy». 8-9
kiacc ypoku xumun Kuprina u Medoaus. 2002.

Bupryansnas mkona «Kupumna u Medomus». 10-11
kiacc ypoku xumuu Kupuia u Medomaus.

2002.

JlaGoparopust cucteM MyJIbTUMEIHa. XUMHS 0O0mas
u Heopranuueckas. 10-11xkmacc. Mapl'TV.

2001

KAJIUC. Opranunueckas xumus. 10 -11 kmacc. IITHUT
CT'AY, 2001

2 DKpaHHO-3BYKOBBIE TIOCOOMS [Ipesenranun
3. TexHuueckue cpencTBa | AyAMTOpHAs MarHUTHas JOCKA.
00y4€eHHUsl, UHTETPUPOBAHHBIE C .
. OKCNO3ULIMOHHBIN YKpaH.
CHUCTEMOM JEMOHCTPALlMOHHOIO
0bOpy/IOBAHHS TIO IPOTPAMME | [[enconambHBIi KOMIBIOTED.
4. TexHuueckue cpencrBa | MysbTUME TMIHBIN KOMIIBIOTEP (c [IaKETOM
o0yuyeHMst O0IIEero Ha3HAUEHUs | MPUKJIAJHBIX IPOTPaMM).
MynbTMEAMATIPOEKTOP.
CpenctBa TeNeKOMMYHUKAIMKU (AJIEKTpPOHHAsl IIOYTa,
JIOKaJIbHAs IIKOJIbHASL CETh, BHIXOJ] B UHTEPHET).
S. OcHamenue J1adoOpaTopHBIM 000PYAOBAHHEM
5.1 | Creuasl MOCTOSTHHBIE [Tepuonnueckas cucrema XUMUYECKUX daeMeHTOB J[. 1.
Menneneena
Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBaHHM, Coel
ONEKTPOXUMHUYECKUH PsiJi HAIPSDKEHNS METAJIIIOB
5.2 | OGopynoBanue obmero | Crosnsl 1abopaTopHble
Ha3HAYECHUS

[uT a5t 25IeKTpOCHAOKEHUS
MuxkponabopaTopun
Hcrounnku nmutaHus (MIOCTOSHHOTO TOKA)

Becnl (¢ rupsmn)




TepmoMmeTpel

[lITatuBsl
Men3ypku
5.3. | ObopynoBanue s | Mukponabopatopuu
(pOHTAIBHBIX  JTAOOPATOPHBIX
pabor
6. Oo0opynoBanue 1Jis1 NPAKTHKYMA
6.1 | ObopynoBanue obmero | [TpubGop nis mosrydeHus ra3oB
Ha3HAYCHUS

CnupTroBka J1abopaTopHas
DNEKTPOIUIUTKA

HITatuB MeTauIn4ecKui
HlTatuB a1 npoOupok

3akuM IPOOUPOUHBIN

HIunmp! TUurensHbIe

Jloka xene3Hasi I BEIECTB
TpyOka crekinsHHAas

[Tanouka cTexyIsHHAsA

Boponka koHycHasl acTMaccoBast
BopoHka koHyCHasl CTEeKJISIHHAs
Konba konnyeckas

Konba kpyrnas miockoJoHHas
Konba kpyrinogonHas
[IpoGupxa

[unuHap u3MepuTeNbHBIN
Yarma /1 BeITapUBaHUs
CrakaH U3MepUTETbHBIN
Crakan

TlecTuk




Beckl ¢ HaGopoM TUpb

6.2

Temarudueckue KOJIUJICKIINH

«AFOMUHUI

«MeTasl ¥ CILIaBhI»
«MuHepasbl ¥ TOPHBIE TOPOJIbI»
«CTEKIIO M U3CIUs U3 CTCKIIA
«HyryH u cranb»

«Tomnuso»

6.3.

OTtaenbHbIe TPUOOPHI

Ha60p AJIs OIIBITOB I10 XMMHHU C 3JICKTPUYCCKHUM TOKOM

Annapat Kunma

6.4.

PeakTusBnl:

Ha6op «Iloarpyrmmsl kucaopoaa»

Habop «MuHepanbHbIX YI0OpEHUI»
Hab6op «Coeaunenuii Maprata»

Ha6op «Hutpats»

Hab6op «Coeaunenunii xpoma

Ha6op «Aueratsl. Poganuasl. [{luanuab
Ha6op «®ocdatsi. CuiiukaThi»

Ha6op «Kap6onaTbi»

Habop «["amoreHuan»

Ha6op «I"amorensi»

Ha6op «Hemeramib»

Ha6op «MeTamibi

Habop «lllenouyHble U MET0YHO3EMENBHBIE METAJLIBI»
Hab6op «Okcuabl MeTaaioBy»

Ha6op «'mapoxcuabin

6.5.

Nunukaropsr:

OenondranenH
MeTunnoBslil OpaHKeBBIN
denongranenHoBas dymara

MertunoBasi opaHkeBas Oymara




YHuBepcanpHas Oymara

7 IMeyarubie mocoous

7.1. | I[leuatHble mocoOus

KoMI1eKT mopTpeToB y4eHbIX XUMHKOB
Cepus TaOaMIl 10 HEOPTAHUYECKOW XUMHUH

Cepus TabauI IO OPraHUIECKON XUMHUH

CepI/ISI T216J'II/IL[ M0 XUMHUYCCKUM IIPOU3BOACTBAM

OcHalEeHHOCTH 00Pa30BATEJBLHOI0 NPOoLEecca Y4eOHbIM 000PYy10BAHNEM /IJIsl BBITIOJIHEHUS
NMPAaKTHYECKUX BUI0B 3aHATHI, padoT mo xuMum (0a30BbIii YPOBEHb)

8 kiaacc

Tema nabopatopHbIx
OTIBITOB UJTU
MPAKTUYECKUX paboT

HeoOxonumeblii MUHEMYM (B pacueTe 1 KOMIUIEKT Ha 2
YEIIOBEKA)

daxt

JlaGopaTopHbIe ONBITHI

No 1 3nakomcTBO C
oOpasiiamMu  BeIeCTB
Pa3JIMYHBIX KJIACCOB

BemectBa. bunapHble coeiuHEHUs: BOAA, OKCHUJT KaJIbLHU.
OcHoBaHusl (TB.): THAPOKCHJ HATpHsl, TUAPOKCUJ Kajus,
ruapokcua Kanblus. Kuciorel (p-pbl): cepHas KHUCIIOTa,
COJIsIHAas KUCJIOTa, a3oTHas kucnota. Comu (TB.): XJIOpUA
HaTpusi, KapOoHAT Kaiblusd, pochaT KalbIus

Ne 2 Paznenenue
cMecel

O6opynoBanue: JIeNIUTETbHbBIE
XUMHYECKHE Yalmkd IS
CTEKJITHHBIC TIAJIOYKH, PUIBTPHI OYMaKHBIC, CITUPTOBKH.

BOPOHKH, BOPOHKH,

CTaKaHBbI, BbITIapUBAaHUA,

Ne3 CpaBHenue
CKOPOCTH MCIIapEHUS
BOJIBI U CIIUPTA 110
MCYE3HOBEHHUIO UX
Karejab Ha
(GuIbTPOBAIBHOM
Oymare

O6opynoBanue: punpTpoBaibHas Oymara, MUIETKH WU
KalUIsphl (CTEKJISIHHBIE TPYOOUKH, MaT0YKH).

BemecTsa: cnupT 3TUIIOBBIM.

Ne 4 Okuciaenne Mmenun
B IUTaMEHU
CIIUPTOBKHU WJIN
TOPEJIKU

O6opynoBaHue: CHIUPTOBKH, TUTEIHHBIC IIIUTIIIHI.

BemecTBa: menHast mpoBoJIOKa.

Ne 5 ITomyTHEHME
U3BECTKOBON BOJIBI OT

OGOpy,I[OBaHI/ICI XHUMHUYCCKUEC CTaKaHbl, CTCKIISIHHBIC




BbIABIXaEMOI'O
YIJICKUCIIOTO ra3a

TPyOOUKH.

BemectBa: ruipokcu KaabIus.

No 6 TTonyuenue

YTJIEKHUCIIOTO Ta3a
B3aMMOJICHCTBUEM
COJIBI U KUCIIOTHI 6

O6opynoBanue: TPOOUPKHU (XMMHUYECKHE CTAKaHBbI),
CIIMPTOBKH, JIy4MHBI. BemecTBa: TBepibie KapOOHATHI
(kamp1us) , pa3daBieHHas cojsiHas (YKCycHasi, CepHasi)
KHCIIOTA.

Ne 7 3amernienue
MEJH B pacTBOpE
xsopuaa meau(ll)
KEJIC30M

O6opynoBanue: TPOOUPKHU (XMMUYECKUE CTAKaHBbI).
BemecTBa: jxene30 nopouok (CTanbHON I'BO3/1b), paCTBOP
xnopuna meau (11).

Ne 8 Peaknun,
XapaKTepPHBIC IS
PacTBOPOB KUCIIOT
(constHOM WM
CEPHOM)

Oo6opynoBanue: MpoOUpPKH, CIIUPTOBKHU. BemiecTna:
pa30aBieHHAs COMsTHAS (CepHasi) KUCIOTa; PacTBOP
TUAPOKCHIA HATPpUs (Kajusi); IUHK, MeJlb (IMTOPOIIOK WIIH
MeJHasi MPOBOJIOKA), OKCU KaJIbLUs (OKCU MEIH ), TBEPIbIii
KapOOHAT KaJbII¥sl U HATPUS, HIUKATOPHI (JaKMYC,
(dheHondTaneun).

Ne 9 Peaknnu,
XapakTepHbIe 15
pPacTBOPOB LesI0ueit
(ruapokcua HaTpUs
WM KaJus)

O6opynoBanue: npoOUpKHU, COUPTOBKU. BerecTa: pacTBop
TUApPOKCHAa HaTtpusi (Kamusi), pa3OaBleHHAs COJISIHAS
(cepHasi) KHCIOTa; pacTBOp xjopuaa (cynbdara) Menu Wiu
xjiopuja (HUTpara) allOMUMHHUSA, HWHAUKATOPHI (JaKMyc,
benondranenn)

Ne 10ITonyuyenue
HEPaCTBOPHMOTO
OCHOBaHHS
(TUapOoKCHUIA MEIH)

Oo6opynoBanwue: mpoOUpkH. BerecTBa: pacTBOp THAPOKCUAA
HaTpusl (Kanus), pacTBop XJjopuaa (cyiabdaTa) MeIu.

Nel1Peakinmu,
XapaKkTepHBIE TS
pacTBOpoB coJek(
XJOpUAa MEJIN)

Ob6opynoBanue: npodbupku. BemecTBa: pacTBop rUapoKcuIa
HaTpus (Kanusi), pa3OaBieHHasl cOJsiHasl (CepHasl) KHUCIIOTa;
pacTtBop xJjopuza (cyiabdara) Meau WU XJopuaa (HUTpara)
IFOMUMHMSL, UHAUKATOPHI (JTakMyc, peHondranenn)

Ne 12 Peakiun,
XapakTepHBIC IS
OCHOBHBIX OKCHOB
(oKCHaa KaabIus)

ObopynoBanue: mpoOupku. BemecTBa: OKCHI KaJbIHS,
pa3baBieHHas coJyisiHas (CepHas) KHUCIIOTa, WHAWKATOp
¢benondranens (yHUBepCalbHbIA HHIUKATOD).

Ne 13 Peaknun,
XapakTepHBIC IS
KHCJIOTHBIX OKCHIOB
(oxcuma yriepona(1V))

O6opynoBanue: mpubop g TONydeHus raza (mpoOKu c
ra300TBOJHBIMU TpyOKamu), mpoOupku. BemecTBa: TBEpIbIii
KapOOHaT Kaiubliusg, pa30aBiICHHAs COJNSHAs KHUCIOTa,
pacTBOp THIAPOKCH A HATPUS (KaJTHs), MHIAUKATOPHI JIJAKMYC U
dbenondranens




IIpakTnyeckne padoTsl

No 1 [Tpuemsi
oOpareHus c
71a00paTOPHBIM
000py1I0BaHHEM

O6opynoBanue: IITaTUB  J1TaOOpaTOpPHBIA,  CIUPTOBKA,

CIUpPTOBKA, XHUMHYEcCKas Mocyna (mpoOupka, CTaKaHbl,

KOJIOBI 1Ip.).

Ne 2 Habmroienus 3a
W3MCHCHUSMU,
MIPOUCXOISIIINMH C
ropsiiei CBeuou, u
UX OIHUCaHHe

OOopyznoBaHKe: CBeYa CTEAPUHOBAs, NPEJAMETHOE CTEKIIO,
TUT'CIIBHBIC NIUIIIBI, CTCKIISTHHAA TPYGOLIKa.

Ne 3 AHanu3 NOoYBBI U

O6opynoBaHue: CHOUPTOBKA, NPEIMETHOE CTEKJIO, KoJjba

BO/JIBI KOHHMYECKasi (XUMHUYECKUI CTakaH), BOPOHKA, CTCKJISTHHAsS
MaJI0YKa, GUILTP OYMaXKHBIN, TUTCIIbHBIC IIUTIIIHI.

Ne 4 TTpuznaku Ob6opynoBanue: CIUPTOBKH, TUTETIbHBIC TIMIIIBI,

XUMHYECKUX PEaKIUil | XMMUYECKUH CTakaH, Jy4yuWHa, nOpoOupku. Bemecta:
TBEpIbIA KapOOHAT Kajbllusig (MpaMop), pa3OaBIICHHAS

COJISIHAsE KUCJIOTA, PACTBOPBI THUIAPOKCHAA HATpus (Kayiws),
xjaopugaa xenesza (1), ponanuna kanus, kapoboHata HaTpus,
XJIOpUJa KaJabIus.

Ne 5 ITpuroroBnenue
pactBopa caxapa ¢
ONpEACICHHON
MacCOBOM J0JIer

OO6opynoBanue: BeChl aHAIUTHYECKHE, HAOOP Pa3HOBECOB

(Becbl DJIEKTPOHHBIE), MEPHBI LWIMHAP, XUMHYECKHUM

cTakaH (KOHMYEecKas Koyi0a), CTEKJITHHAS MajloyuKa.

Ne 6 CsoiicTBa
KHCJIOT, OCHOBAHHIA,
OKCHJOB U cojiel

O6opynoBanue:
TpyOKaMu, CIIUPTOBKH. BemecTBa: cepa KpucTayuTH4eckas,

npoOUpKH, TPOOKH C Ta300TBOJIHBIMU
LUHK, MEIb, KEJI€30, OKCUJI KalIbILIKs, OKCH MEH, PACTBOPHI
COJITHOM KHCIIOTHI, CEPHOW KHUCIOTHI, TUIPOKCHUIA HATpPHS,
cynbdata xeneza (1), xmopun xenesa (Il), xmopun meau

().

Ne 7 Pemtenune
AKCIIEPUMEHTAIbHBIX
3a1a4

O6opynoBanue: MPOOUPKHU, CITUPTOBKH, TUTEIbHBIE MIUTIIIHL.
BemectBa: cepa, LMHK, *kejle30, ME/Ib, AIFOMUHUN, OKCHUJ

MEIH, PACTBOPHI COJITHOM KHCJIOTBI, CEPHOW KHUCJIOTHI,

a30THOM KHCIIOTHI, XJIOpUAA MarHusi, Xxjopuaa Oapus,
XJIOpUJa LMHKA, TUAPOKCUIA HaTpus, cyibdaTa Kaus,
cyabdata Meau, cyinb@uTa HaTpHs, CynbQuaa HaTpus,
kapOoHaTta HaTpus, kapOoHaTa Kaius, HHUTpara IMHKa,

HUTpaTa CBUHIA, (I)OC(baTa Kajiysd, noauaa Kajiusa







