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IHosicuuTeJLHAA 3aNMHCKA

PaGouas mporpamMma yueOHOTO Kypca o XxuMuu s 8-9 kinacca pazpaboraHa Ha ocHoBe: ['ocy-
JAPCTBEHHOT0 00pa30BaTEeIbHOTO CTAaHAapTa OCHOBHOTO O0IIEro 00pa30BaHU I BTOPOTO MOKOJICHHUSL.
[IporpamMMbl OCHOBHOTO 00IIIET0 00pa30BaHUs MO XUMUU B aBTOpckoi mporpammbl O.C. 'abpue-
nsHa. Ilporpamma ocHoBHOTO oOmiero oOpazoBaHHs MO XUMHH. 8§-9 Knacc. B cooTBercTBHM €
OI'oC OO0 Kymuxuaukockorr COI, yueOnbiM mmanom MKOY Kymmxaukosckas COIII, Ilo-
JI0’)KEHUEM o paboueil mporpamme.

JlanHas mporpaMma KOHKPETH3UPYET COJAEp)KaHUEe CTaHIapTa, MaéT paclpenieieHHe ydeOHBIX
4acoB M0 pasleliaM Kypca, IMOCIe0BaTeIbHOCTh U3YUYCHHUSI TEM W Pa3/ieiioB C y4ETOM MEXKIIPE -
METHBIX M MPEIMETHBIX CBSI3CH, JIOTHKH y4e€OHOTO Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH yJallu X-
csl.

XuMHS, KaK OJHA M3 OCHOBOIIOJATraloIMX 00JacTel eCTECTBO3HAHUS, SIBJIIETCSI HEOTHEMII EMOI
4acThi0 00pa30BaHMs MIKOJIBHUKOB. Kask/plii 4eIOBEK KUBET B MUPE BEILECTB, ITOITOMY OH JIOJDKEH
MMETh OCHOBBI (hyHIaMEHTAJIbHBIX 3HAHUU 110 XUMHH (XMMUYECKA I CHMBOJIM Ka, XUMHYECKHIE TTOH sI-
TUS, (AKThl, OCHOBHBIC 3aKOHBI U TEOPUH ), MTO3BOJISIONME BHIPAOOTATh MPEICTABICHUS O COCTaBe
BEIIECTB, UX CTPOCHUU, NMPEBPALICHUAX, TPAKTUUECKOM HCIIOJIb30BAaHUM, a TakkKe 00 OMACHOCTH,
KOTOPYIO OHU MOTYT MpeACTaBATh. 3yuyas Xumuio, yqammecs y3HalOT O MaTepUaIbHOM €IMHCTBE
BCEX BEILECTB OKPYKAIOIIETO MHUPA, 00yCIOBICHHOCTH CBOMCTB BEIECTB MX COCTABOM M CTPOCH U-
€M, TI03HABa€MOCTH U TMPEICKa3yeMOCTH XMMHYECKUX SBJICHUM. V3ydeHrne CBOWCTB BEIIECTB U UX
MpEeBpalcHU CIIOCOOCTBYET Pa3BUTHIO JIOTUUYECKOTO MBINIUICHHUS, a TIpaKTH4YecKasi paboTa ¢ Belle-
cTBaMH (JTaOOpaTOPHBIE OMBITHI) — TPYAOTIO0NI0, aKKYpaTHOCTH U coOpaHHocTu. Ha mpumepe xu-
MUU y4yalMecs MOJMYy4aroT MPEJICTABICHUS O METO/IaX MO3HAHUS, XapaKTEPHBIX JJIsI € CTeCTBEHHBIX
HayK (9KCTIEPUMEHTAJIBHOM U TEOPETUYECKOM ).

[Mporpamma paccuntana Ha 68 yacoB (2 yaca B HEJIENI0), B TOM YHCJIe HA KOHTPOJIbHBIE Pa0OTHI-
4 yaca, mpakTHYecKue paboThl —7 4acoB.B 8 wiacce u B 9 kimacce 68 yacoB (2 yaca B HEIENIO), B
TOM 4YHCJIe Ha KOHTPOJIbHBIE PabOThI- 4 yaca, MpakTuyeckue padoThl —6 4acoB.

Cogneprkanue mporpamMmbl HalIpaBJIEHO HA OCBOCHHE yJalllMMHUCS 3HAHUHN, YMEHUM U HaBbI-
KOB Ha 0a30BOM ypOBHE.

ey n3ydeHus XUMUU:

* OCBOCHHE BaXXHEWINMX 3HAHWNW 00 OCHOBHBIX MOHATHIX M 3aKOHAX XUMHH, XUMHYECKON
CUMBOJIMKE;

* OBJIQJICHHE YMEHHSIMHU HaOJI0aTh XUMHUUYECKUE SBJICHU S, TPOBOJUTH XUMHUY €CKAM IKCII e-
PUMEHT, TPOU3BOJUTH pacyeThl HA OCHOBE XUMHUYECKAX (OPMYJ BEIIECTB U ypaBHEHUH XUMH-
YECKH X PEAKIUN;

* pa3BHTHE MO3HABATEJIBHBIX HMHTEPECOB M MHTEIICKTYaJbHBIX CIIOCOOHOCTEH B Impoirecce
NPOBEIEHUS] XUMHUUYECKOTO0 3KCIEPUMEHTA, CAMOCTOSITEIbHOTO MPUOOPETEHH I 3HaHU M B COOT-
BETCTBUU C BO3HUKAIOIIMMHU JKU3HEHHBIMU TTOTPEOHOCTSAMH

* BOCHNUTAHHE OTHOMICHHSI K XUMUH KaK K OJJTHOMY U3 (DyH1aMEHTAIbHBIX KOMIIOHEHTOB € C-
TECTBO3HAHUS M DJIEMEHTY OOIIeYEJIOBEYECKON KYIbTYPHI;

* TPUMEHEHHUE MOJYYCHHBIX 3HAaHUW U yMEHUH i 0€30MacHOr0 HCIOJIb30BaHUS B EIICCTB
U MaTepuajioB B OBITY, CEJIbCKOM XO3s5iiCTBE U Ha MPOM3BOJICTBE, PEUICHUS MPAKTUYECKUX 3a-
Jlay B TIOBCEIHEBHOM XKHU3HU, MPEAYIPEKICHUS SIBICHUM, HAHOCSIIUX Bpe 310POBBIO YENIOB e-
Ka 1 OKpY’KaroIleH cpene.

3apaun:

1.C popmupoBaTh 3HAaHNUE OCHOBHBIX IIOHSTUH U 3aKOHOB XUMUH ;
2.BocnuThIiBaTh 001 YETOBEYECKYIO KYIBTYPY;
3. Yuuth HaOI101aTh, IPUMEHSATD MOJIydE€HHbIE 3HAaHUS HA TIPAKTHKE.

Mecto yuyeOHOro npeamera B y4e0HOM ILIaHe
Kypc xuMuu BXOIUT B UKCIIO €CTECTBEHHBIX HAYK, U3Y4aIO U X IPUPOAY, & TAKKE HAyIHbIE Me-
TOJIbl ¥ IIyTU MO3HAHUS YEIOBEKOM IIPUPOIBI.



OO6mee ynciio yueOHBIX YacoB 3a nepuoa ooydeHus ¢ 8 mo 9 kiacc cocrapuser 136 4. Yue GHOe
coJiepKaHue Kypca XdMUH BKItouaeT: Xumus 8 wiacc 684, 2 4 B HEJIeNI0;

Xumug 9 kiacc 68 4. 2 Jaca B HEACIIO.

YMK

1.IlpumepHas mporpamMma OCHOBHOTO 0011lero o0pa3oBaHMs 0 XUMHH (06a30BbIi YPOBEHB);

2.ABTopckas mporpamma O.C.I'abpuensiHa, cooTBercTBytomias Genepansnomy ['ocyaapcTBeH-
HOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO OOIIEeTO 00pa3oBaHUs M IONyIlIeHHas MuHUCTe p-
cTBOM obOpazoBanus u Hayku Poccuiickoit denepanuu (O.C.I'abpuensu [Iporpamma kypca XuMuu
g 8-9 xiaccoB 061eoOpazoBatenbHbIX yupexaenuit / O.C.I'abpuensn. — M.: [Ipoda, 20121.).

3.Iabpuensn O. C., Ocmpoymos U. I'. HacTonpHasi KHUTA yduTens. XUMus. 9 k 1.: Meronuue-
ckoe mocobue. — M.: [poca, 2010r

4. Xumus. 9 x i1.: KontponbHbie U npoBepodHbie padoTsel k yaeOHuky O. C. NabpuensHa «Xwu-
mus. 9 / O. C. I'abpuensn, I1. H. bepe3xun, A. A. YmakoBa u ap. — M.: [Ipoda, 2009r.

S5.I'abpuensn O. C., Ocmpoymos U. I'. I3yuaem xumuto B 9 K 11.: Jlu1akTHyeckue Marepuaibl. —
M.: banxk mmroc, 2009r.

6.l abpuenan O. C., HAwykosa A. B. Pabouas terpaap. 9 x 1. K yuebnuky O. C. I'abpuensna
«Xumus. 9». — M.: JIpoda, 2012r.

T.I'abpuenan O. C., Bockobotinukoea H. Il. Xumust B Tecrax, 3ajayax, YOpaXHeHUsAX. 8—9
k1. — M.: [Ipoda, 2009r.

Ilnanupyemble pe3yabTaThl 0CBOEHHS] Y1eOHOTO Kypca
[To 3aBepIeHHN Kypca XMMHH Ha dTare OCHOBHOTO 00IIeTO 00pa30BaHMsl BHITYCKHUKA OCHOBHOMH KO-

JIbI JIOJDKHBI OBJIAZICTH CICAYIOIIMMU PE3yIbTaTaMH:
IToznaBaTeabHbie YY:

. aHAIM3UPOBATh, CPAaBHUBATH, KiIaccu GUIIMPOBAaTh U 00001aTh (PakThl U siBIEHUS. BbisB-
JSTh MPUYUHBI U CJIEJICTBUS MPOCTHIX SIBICHUM.

. OCYIIECTBIISITH CpaBHEHHUE, KTacch (DM Kalliio, CaMOCTOSITEIbHO BBIOMPAsi OCHOBAHUS U KpU-
TEPHUH 7Sl YKA3aHHBIX IOTUUECKU X OT epaIuii;

. CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIIEe YCTAaHOBJIEHHWE IMPUUYUMHHO CIEICTBEH-
HBIX CBSI3EH.

. CO371aBaTh CXEMATHYECKUE MOJICIIH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK 00be K-
Ta.

. COCTaBJISATh TE3HCHI, PA3TMUYHbIEC BUJIbI IUIAHOB (IIPOCTHIX, CIIOXKHBIX H T.I1.).

. peoOpa3oBbIBaTh MH (GOPMALIMIO U3 OTHOTO BUJA B APYroi (TabiauIly B TEKCT U IIp).

. YMETh OIpEeJeNISITh BOBMOYKHbBIE HCTOUHUKU HEOOXOANMBIX CBEJICHUM, TPOM3BOANUTD MTOUCK

WH(OpMaLMH, AHATTU3UPOBATH U OIICHUBATh €€ JJOCTOBE PHOCTh
JInuHocTHbIE YY !

. YYBCTBO TOPJOCTH 32 POCCUMCKYI0 XUMUUYECKYIO HayKy, TyMaHHU3M, OTHOIIIEHHUE K TPYAY,
11€JIe yCTPEMIICHHOCTb;

. TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajbpHEH Imel 00pa3oBaTeIbHON TPACKTOPUH;

. YMEHHE YIPABJIATh CBOCH IMO3HABATEIBHON JESTEIbHOCTHIO.

PeryastuBubie YY:

. CaMOCTOSATEJIbHO 0OHAPYKUBATh U (POPMYITUPOBATh YUEOH yIO TPOOIIEMY, ONIPENEHATh LIETh
y4e0HO 1eSITeTbHOCTH;

. BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMbI, OCO3HABATh KOHEUHBIH pPEe3yJIbTaT, BEIOMpPATh U3
MPEITIOKEHHBIX U UCKATh CAMOCTOSITEIIBHO CPEJICTBA JIOCTMIKEHUS 11€JIH

. COCTaBJIATh (MHAWUBHUAYAJIBHO WJIM B TPYIIIIE) IJIaH PEIICHUS MTPOOJIEMBbI;

. paboTas 1Mo miIaHy, CBepATh CBOM JCHCTBUSA C IENBIO U, IPU HEOOX0AMMOCTH, UCIPABIAThH
OIIMOKHA CaMOCTOSTEILHO;

. B JIMAJIOTE C YYUTEIEM COBEPIICHCTBOBATh CaMOCTOSATEIHLHO BBIPAOOTaHHBIC KPUTEPUU
OLICHKH.

KommynukatuBHbie YY /I:



. CaMocToATENTbHO OPTaHU30BbIBAaTh yuyeOHOE B3aWMOJEHCTBHE B Tpymme (OMpenensiTs 00-
1M € 1IeJIU, PaclpeleIsTh POJIH, JOTOBAPUBATHCS APYT C APYTOM H T.J.).

. CobmronaTh HOPMBI TYOIMYHON PEYH B PETTIaMEHT B MOHOJIOTE M AUCKYCCHH.

. Hcnonbk3yeTcs alcKBaTHBIMH PEYEBBIMHU KIHIIE B MOHOJOTE (ITyOJTHYHOM BBICTYIUJICHHH ),
JIAJIore, TUCKYCCHU.

. dopmynupoBaTh COOCTBEHHOE MHEHUE U TIO3UIINIO, APTYMEHTUPYET UX.

. KoopauHupoBaTh CBOK MO3HUITUIO C MO3UIIMSIMHU MaPTHEPOB B COTPYAHUYECTBE MPHU BhIpa-
0oTke o011ero.

. YcraHaBIMBAaTh M CPABHUBATH PA3HBIC TOYKH 3PCHHUS, MPEXKIEC YeM MPUHUMATH PEIICHUS U
JIeNaTh BHIOOP.

. OTcTanBaTh CBOIO MO3UIIMIO HE BPAXK e OHBIM JIJIsI OIIITOHEHTOB 00pa30M.

. OcyliecTBIAATh B3aMMHBI KOHTPOJIb M OKa3blBaTh B COTPYIHHUYECTBE HEOOXOAUMYIO
B3aMMOTIOMO IIb.

. OpraHu30BBIBATEH U IUIAHUPOBATH Y4eOHOE COTPYIHHYECTBO C YUUTEIIEM H CBEPCTHUKAMHU;

OTIPENENATh e U (PYHKIUH YYACTHHUKOB, CIIOCOOBI B3aWMOJICHCTBUS; IJIAHUPOBATh OO E CIT0-
coObI paboTHI.

. YMmeTs paboTarh B IpynIie - ycTaHaBIUBaTh paboyne OTHOIICHUS, 3 PPEKTUBHO COTPYIHU-
YaTh U CIOCOOCTBOBATh MPOAYKTUBHOM KOOMEpAIlMH; HHTETPUPOBATHCSA B TPYINNY CBEPCTHUKOB U
CTPOUTH MPO IYKTUBHOE B3aMMOJICHCTBUE CO CBEPCTHUKAMH U B3POCIBIMHU.

. Y4YuTHIBaTh pa3Hble MHEHHS U HHTEPECHl U 00OCHOBBIBATH COOCTBEHH YIO TTO3HUIIUIO .

IIpeamMeTHBIE pe3yabTaThI

. JIaBaTh OIp €JCTICHUS N3yIEHHBIX TTOHSTHH;

. OIHCHIBATh JIEMOHCTPAIIMOHHBIE M CAaMOCTOSITEIBHO IPOBEACHHBIE JIKCIIEPHUMEHTHI, HC-
MOJIB3YS JUTSl 9TOTO €CTECTBEHHBIN SI3BIK U SI3bIK XU MUU;

. OMKCHIBATh M PAa3TNyaTh W3YYCHHBIC KIACChl HEOPTAHMYECKUX M OPraHUUYECKUX COeIrHe-
HUH, TIPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUYECKUE PEaKIINH;

. K1accu GUIMPOBATh M3y4EHHBIE OOBEKTHI U SIBJICHUS;

. HaOJII01aTh TEMOHCTPUPYEMBIE U CAMOCTOSTEIBHO ITPOBOIM MbIE ONBITHI, XUMHYECKUE Pe-
aKIUH1, TPOTEKAIOLIHE B TPUPOJIC U B OBITY;

. JIeNIaTh BBIBOBI M YMO3AKIIOUCHUS U3 HAOMIOAECHUN, N3yUYEHHBIX XU MUYECKIX 3aKOHOMEP-

HOCTEH, MPOTHO3MPOBATH CBOWCTBA HEM3YUECHHBIX BEIECTB IO aHAJIOTUU CO CBOWCTBAMHU H3yueH-
HBIX;
. CTPYKTYpHUPOBATh M3YYCHHBIH Marepuaj M XUMHYECKYI0 WH(OpMalHIO, MOJTY4CHHYIO H3
JPYTU X UCTOYHUKOB.
MeTanpeaMeTHbIe pe3yabTaThl 00y4eHUs
* Yyanmics 10JDKEH YyMEThb:
* Omnpenensarh NpolJieMbl, T. €. YCTaHaBJIMBATh HECOOTBETCTBUE MEX Ay JKEIAEMbIM U JEUCT-
BUTEJIbHBIM;
* COCTaBJIATh CJIOKHBIH IJIaH TEKCTA;
* BJIQJIETh TAKUM BHUJIOM M3JIOKEHHS TEKCTa, KaK TOBECTBOBAHUE;
* [0/ PYKOBOJCTBOM YUHTEN s IPOBOJUTH HEMOCPEICTBEHHOE Ha OII0IeHUE;
* MO/ PYKOBOJCTBOM Yy4uTelsl O(OpMIISTH OTYET, BKIIOYAIOIMU ONMHUCaHWE HAOIIOJCHHUS,
€ro pe3yabTaToB, BBIBOJIOB;
* HCIIOJIB30BAaTh TaKOW BHUJ MBICICHHOrO (MIEaTbHOTO) MOJEIUPO BaHUS, KaK 3HAKOBOE MO-
JeTMpoBaHue (Ha MpUMepe 3HAKOB XMMHYE CKU X 3JIEMEHTOB, XUMUYECKU X GOpMYyI);
* HCIIOJIB30BAaTh TaKOM BUJ MaTepUANbHOrO (MPEAMETHOTO) MOJEJMPOBAaHU, KaK (u3nye-
CKO€ MOIeIMpOBaHME (Ha MPUMeEPE MOJIENIM POBAHUS aTOMOB U MOJIEKYI );
* IOJy4aTh XM MHYECKYIO WH (opMaIio U3 pa3inyHbIX UCTOUHUKOB;
* ONpeAenaTh 00BbEKT U aCHEKT aHaJIM3a U CUHTE3a,;
* ONpeAeaTh KOMIOHEHThl 00bEKTa B COOTBETCTBUU C aCIIEKTOM aHaJIM3a U CUHTE3a;
* OCYIIECTBIATH KAUECTBEHHOE U KOJIMUYECTBEHHOE OMMCaHNE KOM IOHEHTOB 00BEKTa;
* OMNpENENATh OTHOIICHUS 00BEKTa C IPYTUMH 00hEKTaMu ;
OIpEeNENATh CYIECTBEHHbIE IPU3HAKU O0bEKTA.



(hopMyIHPOBATH TUIIOTE3Y MO PEUICHHUIO TPOOIIEM;

COCTABJIATH IJIaH BBHITIOJHEHHS YdeOHOW 3aJa4d, peuleHus MpodjieM TBOPYECKOTO U IMOMCKOBOTO
Xapakrepa, BBITTOJIHEHHS MPOEKTa COBMECTHO C YIUTEIEM;

COCTaBJISITh TE3UCHI TEKCTA;

BJIQJICTh TAKUM BUJIOM U3JIOKEHUS TEKCTA, KaK ONTUCAHUE;

WCITOJIB30BAaTh TaKOM BHJI MBICIICHHOTO (M I€ILHOTO) MO EINPO BaHUs, KaK 3HAKOBOE MO JICIHPO-
BaHue (Ha MpUMEpPe COCTABJICHHUS CXeM 00pa30BaHUS XUMHYECKOU CBS3H);

HCIIOJB30BAaTh TAKOM BHUJ MaTEpUaIbHOTO (MIPEIMETHOIrO) MOJEIMPOBAHMS, KaK aHAIOTOBOE MO-
JeMPOBaHUE;

WCIOJIB30BAaTh TAKOW BUJ MAaTEPHAIBHOTO (MPEIMETHOTO) MOJAEIUPOBaHUs, KaK (PU3UUECKOE MO-
JeTMpoBaHue (Ha MpuMepe Mo ieieii CTpOeHHs aTOMOB);

OTpenessiTh 0OBEKTH CPaBHEHHUS M aCTIEKT CPAaBHEHUS 00BEKTOB;

BBITIOJIHSTH HEMOJIHOE OJJHOJMHENHOE CPaBHEHUE;

BBITIOJIHSTH HEMOJIHOE KOMIUIEKCHOE CpaBHEHHE;

BBITIOJIHATH MTOJIHOE OJJTHOJIMHEHHOE CpaBHECHHUE.

TpeGoBaHus K ypOBHIO NOATOTOBKHU BbINYCKHIUKOB

BhinycKHMK HAYYUTCS:

* ONKUCHIBATH CBOMCTBA TBEPABIX, )KUIKH X, Ta3000pa3HbIX BEINECTB, BBIJIENSS UX CYLIECTBE HHBIC
MIPU3HAKY,

* XapaKTepu30BaTh BEIIECTBA MO COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHaBJIMBATh MPUUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEepPUCTHKAMHU BEIIECTBA;

* PacCKpbIBaTh CMBICII OCHOBHBIX XUMHMUYECKUX TOHSATUUA «aTOMY», «MOJEKYNay, «XUMHYECKHI
AIEMEHT», «IPOCTOE BEIIECTBOY», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTbY», HCIOJbB3YyS 3HAKOBYIO
CUCTEMY XHUMHHU;

* U300pakaTh COCTaB MPOCTEH M X BENIECTB C MOMOIIBI0O XUMUYECKUX (GOPMYI M CYIIHOCTh XH-
MHUYECKH X PEAKIIUN C MOMOIIBI XUMUYECKUX YPABHECHU;

* BBIUUCIISATH OTHOCUTENBH IO MOJIEKYJISIPH VIO U MOJISIPHYIO MacChl BEIIECTB, a TAaK’KE MacCOBYIO
JIOJTII0 XMMHYECKOTO JIEMEHTA B COSIMHEHUSIX 11 OIICH KM MX MPaKTUYECKON 3HAUNMOCTH ;

* CpaBHUBATh 10 COCTAaBY OKCHU/IbI, OCHOBAHU S, KUCIOTBI, COJIH

* K1accu QUITMPOBATh OKCHJIBI 1 OCHOBAHHMS 110 CBOMCTBAM, KUCJIOTBI U COJIU 110 COCTaBY;

* 110JIb30BaTHCs J1aOOPATOPHBIM 000PY/IOBAHUEM U XUMHUYECKON MOCYAOM;

* MPOBOAMTH HECIOXKHBIE XUMHYECKHUE OIMBITHI U HAONIOJEHUS 32 M3MEHEHUSIMU CBOWCTB Be-
IIECTB B IMpOIIECCE UX MPEBPAIICHHI; COOMOIATh MpaBUia TEXHUKA O€30MacHOCTH TP MPOBEJ e-
HUM HAOJTIOJACHUI U OIBITOB;

* pa3nuyaTh SKCIEPUMEHTATIBHO KUCIOTHl W IIENOYH, MOJIb3YsSICh MHAMKATOPAMHU; OCO3HABATh
HEOOXOAMMOCTh COOJIIOICHUS Mep O€30ITaCHOCTH MPU 0OpaIlEHUH C KUCIOTAMU M IIEJI0YaMH.

* pacKkpbIBaTh CMBICH niepuoandeckoro 3akona JI. M. Menjaeneena;

* ONKUCHIBATh M XapaKTepPU30BaTh TAONIUUHYIO (HOPMY HEPHOIUYECKON CHCTEMBI XHMHYECKH X
3JIEMEHTOB;

* XapaKTepu30BaTh COCTAB aTOMHBIX SJEp M PACHpPENeICHUE YUCIA FJIEKTPOHOB MO 3JIEKTPOH-
HBIM CJIOSIM aTOMOB XMMHYECKUX JI€MEHTOB MaJIbIX IEPHOJIOB MEPUOINYECKON CUCTEMBI, a TaKKe
KaJIU A U KaJIbIus;

* pa3IM4aTh BUABI XUMUUYECKOW CBSI3H : HOHHYIO, KOBAJICHTHYIO TMOJISIPHYIO, KOBAJICHTHYIO HEII O-
JSPHYIO U METAJJINYECKYIO;

* n300paKaTh JIEKTPOHHO-UOHHBIE (HOPMYJIBI BEIIECTB, 0OPa30BAHHBIX XUMUYECKUMHU CBSI3IMHU
pa3HoOro BUJA;

* BBISIBJISITH 3aBHCHUMOCTH CBOMCTB BEIIECTB OT CTPOCHHS UX KPUCTAIUIMYECKUX PEUIETOK: MO H-
HBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUTMUE CKUX;

* XapaKTepu30BaTh XUMUUYECKHUE FJIEMEHTHI U UX COCJUHEHUS HAa OCHOBE IMOJIOKEHHS 3JIEMEHTOB
B MEPUOJIMUECKON CUCTEME U OCOOEHHOCTEN CTPOEHHUS UX aTOMOB;



* XapaKTepru30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAUCHHUE MEPUOJUYECKOTO 3aKOHA U MEPH O-
JIMYECKOW cHUCTeMbl XuMHYeckux sneMeHToB . . MenneneeBa; * OObSCHATh CYyTh XUMHUYECKHX
MPOLIECCOB U UX MPUHIUNTHAIBHOE OTJIMYKE OT (PU3NYECKHUX;

* Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUIECKU X PEAKIIUN;

* YCTaHABJIMBATh MPUHAIICIKHOCTh XUMHUYECKOW PEAKIIUU K OMPENeIEHHOMY THITY IO OJTHOMY U3
KJTaCCH (M KAIIMOHHBIX MPU3HAKOB: 1) MO YKHCIIy U COCTaBY MCXOJHBIX BEINECTB M MPOJYKTOB PeaK-
UM (PEaKIuu COSAMHEHUS, PA3IOKEeHUs, 3aMEIIICHU 1 00OMeHa); 2) MO BBIICICHUIO WJIM MOTJIOIIe-
HUIO TEIUIOTHI (PEakiuu 3K30TePMUUYECKHE M SHIOTEpMHUUYECKUE); 3) MO0 HM3MEHEHUIO CTeleHen
OKHCIICHUSI XUMUYECKUX JJIEMEHTOB (PEaKINU OKUCIUTEIbHO-BOCCTAHOBUTENbHEIE); 4) IO 00paTu-
MOCTH TIporecca (peakuuu oopaTuMble U HeoOpaTUMBbIE);

* COCTaBJISITh YpaBHEHUS 3JIEKTPOJIUTHYECKOM TMCCOLMAIIMU KUCJIIOT, IIeI0Uei, CoJIel; MOTHBIE U
COKpalI€HHbIE  HMOHHBIE  YpaBHEHUsS  peakuuii  oOMeHa;  ypaBHEHHMS  OKUCIMTENIBHO-
BOCCTAaHOBUTENBHBIX P €aKIUH;

* IPOTHO3UPOBATh MPOAYKTHl XUMUUYECKAX peakuuii mo QopmyrnaM/Ha3BaHHUSIM UCXOIHBIX Be-
IIECTB; ONPEACISITH HCXOIHBIE BEIIECTBA MO (o PM yllaM/Ha3BaHUSIM MPOTYKTOB PEaKIIUU;

* COCTaBJISITh ypaBHEHMS PEaKIMil, COOTBETCTBYIOIMX IMOCEI0BATEIBHOCTH (<IIETIOYKE») I pe-
BpallleHU HEOPTaHMYECKH X BELIECTB Pa3JIMYHbIX KIIACCOB;

* BBISIBJISITH B TMPOIECCE DKCIIEPUMEHTA MPU3HAKU, CBUJETENBCTB YIOLIHE O MPOTEKAHUHN XUMUY -
CKOH peaKiuu;

* IIPUTOTOBJIATH PACTBOPHI C ONPEACIEHHON MacCOBOM 0JIEH PAaCTBOPEHHOTO BEILECTBA;

* ONPENENATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KUCIOT U IEJIOYEH MO U3MEHEHUIO OKPACKU
WHJIUKAaTOPOB;

* MPOBOAUTH KAYECTBEHHBIE PEAKIHMH, MOATBEPKIAAIONME HalM4he B BOJHBIX pPacTBOpax Be-
IIECTB OT/ICJIbHBIX HOHOB

* ONPEACIATh MPUHAMISKHOCTh HEOPTAHMUYECKUX BEIIECTB K OJHOMY W3 HM3YYCHHBIX KIac-
COB/TPYIII : METAJUIBI K HEMETaJIIbl, OKCUIbl, OCHOBAHHUS, KUCII OTHI, COJIH;

* COCTaBIATH (JOPMYITBI BEIIECTB 1O UX HA3BAHUSIM;

* OIpEAENATh BAJICHTHOCTh U CTETIEHb OKUCICHUS HJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYIIBI HEOPTraHUUYECKU X COCTMHEHHU I 110 BAJIGHTHOCTSIM M CTETICH SIM OKH CJICHUS
AJIEMEHTOB, a TAKXKE 3apsaM HOHOB, YKa3aHHBIM B TaOJHIIe pAaCTBOPUMOCTH KHUCIIOT, OCHOBAaHUU U
coJIeH;

* OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS (U3MYECKUX U XMMHUYECKHX CBOWCTB MPOCTHIX Be-
1iecTB (METaJIJIOB U HEMETANIOB) M WX BBICIIMX OKCHUJIOB, OOpPa30BAaHHBIX AIIEMEHTAMU BTOPOTO U
TPETHETO MEPHOJIOB;

* Ha3pIBaTh OOIIME XUMHYECKAE CBOWCTBA, XapaKTepHBIC /IS TPYII OKCHUIIOB: KHUCJIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIME XMMHUYECKUE CBOWCTBA, XapaKTepHbIEC A KaXK/I0TO U3 KIACCOB HEOpraHUY e-
CKH X BEIIIECTB : KUCJIOT, OCHOBAHHUM, COJICH;

* MPUBOJUTH MPHUMEPHI PEAKIIU, MOATBEPKIAIOIMMX XUMHUUYECKUE CBOWCTBA HEOPTAHUYECKUX
BEILECTB : OKCUJIOB, KUCJIOT, OCHOBAaHUW U COJIEH;

* ONPENENATh  BEIIECTBO-OKUCIUTENb M  BELIECTBO-BOCCTAHOBUTEIb B  OKHCIHUTEIIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIUAX;

* COCTaBJISITh OKUCIHUTEIbHO-BOCCTAHOBUTENbHBIN OanaHC (AJ1s M3Y4EHHBIX peakKlHil) mo mnpen-
JIOKEHHBIM CXeMaM PEaKIHi;

* IPOBOAMTH JTAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIIME XUMUYECKIE CBOHCTBA OCHOBHBIX KIIaC-
COB HEOPraHUYECKH X BEILIECTB.

BpInyCKHHMK MOJYYHUT BO3MOKHOCTb HAYYUTHCH

* IPaMOTHO O0paIaTHCs C BEUIECTBAMU B MOBCETHEBHON KU3HU ;

* OCO3HABaTh HEOOXOIUMOCTH COOJIOICHUS MPABUII HKOJOTUYECKH OE30MacHOTO MOBEJCHUS B
OKp Y Xaro el MPUPOJHOM Cpene;

* TOHUMATh CMBICIT U HEOOXOAMMOCTH COOJIIO ICHUSI TTPEAMUCAHU I, TIPEIIaraeMbIX B MHCTP yKII U~
X 110 UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUU U JP.;



* HCIOJIL30BaTh MPUOOPETEHHBIC KIIOYEBBIE KOMIIETEHTHOCTH TPU BBITIOJIHEHHHM HCCIICIIOB a-
TEJTBCKU X MPOEKTOB MO U3YYEHUIO CBOMCTB, CIIOCOOOB MOJyUEHHUS U pacrio3HaBaHUsI BEIIECTB;

* pa3BUBaTh KOMMYHHUKaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIL3Ysl CPEACTBA YCTHOW WM MUCHMEHHOMN
KOMMYHHKAIMH MpU paboTe ¢ TeKCTaMu y4eOHUKa M JIOTIOJHUTEIBHON JTUTEPaTypOid, CIIPaBOYH bI-
MU TaOJIUIaMU, MPOSIBISITE TOTOBHOCTh K YBRXKEHUIO HHOW TOYKH 3PCHHS NTPU O0CYKICHUU PE3YII b-
TaTOB BBHITIOJIHEHHOUW paOOTHI;

* OOBEKTUBHO OIIEHUBATh WH(GOPMALMIO O BEIIECTBAX M XMMHUUYECKHX IMpOIleccax, KPUTUUYEC KU
OTHOCHUTBCSI K TMICEBJOHAYYHOH WH (OopMaIii, HET0OpOCOBECTHOM peKIaMe, KacaroIeucs MCIOJ b-
30BaHUS PA3JTUYHBIX BEIIECTB.

* OCO3HABAaTh 3HAYEHUE TEOPETUYECKU X 3HAHUHN ISl TPAKTHYECKOM AEATEIbHOCTH YEJIOBEKA;

* ONKUCHIBATh U3yYCHHBIC OOBEKTHI KAK CUCTEMBI, IIPUMEHSIS JIOTHKY CHCTEMHOTO aHAJIN3a;

* IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX e PUOIUYECKOM CHUCTEMbl XM MUYECKU X AJIEMEHTOB JIJTS1
00BSICHEHUS U IPEIBUICHUS CBOMCTB KOHKPETHBIX BEIICCTB;

* pa3BUBAaTh MH GOPMAITMOHHYIO KOMIIETEHTHOCTh MTOCPEICTBOM yIIIyOJIeHUs 3HAaHUU 00 UCTOpUU
CTAaHOBJICHHUS] XUMUYECKOM HayKd, €€ OCHOBHBIX MOH SITUH, MEPUOJUYECKOTO 3aKOHA KAaK OJJHOTO U3
BAKHEH IIIMX 3aKOHOB MPUPO/bI, @ TAKKE O COBPEMEHHBIX JJOCTHXKEHUSAX HAYKH U TEXHU KU.

* COCTaBJISITh MOJIEKYJISIPHBIE M TOJIHBIE MOHHBIE YpaBHEHHUS MO COKpAIEHHBIM HOHHBIM ypaBH €-
HUSIM;

* IPUBOJUTH MPUMEPHI PEAKIHUHN, MOATBEPKAAIOIMMX CYLIECTBOBAHME B3aUMOCBS3U MEXKIY OC-
HOBHBIMH KJ1acCaMU HEOPTaHWYECKHU X BEIIECTB;

* IPOTHO3UPOBATh PE3YJIbTAThI BO3JCHCTBUS Pa3IMYHBIX (AaKTOPOB HA U3MEHEHHE CKOPOCTH XH-
MHUYECKOW peaKinu;

* IPOTHO3UPOBATH PE3YABTATHl BO3ACUCTBUS PA3IUUHBIX (DAKTOPOB HA CMEIIECHUE XHMHUYECKOTO
PaBHOBECHSL.

* IPOTHO3UPOBATh XUMHYECKUE CBOMCTBA BEIIECTB HA OCHOBE U X COCTaBa U CTPOCHHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEINECTBA MPOSBIISITH OKUCIUTEIBHBIC UM BOCCTAHOBUTEI bHBIC
CBOICTBA C YUETOM CTETNeHEel OKUCICHUS AIIEMEHTOB, BXOJISIIMX B €70 COCTaB;

* BBISBJIATH CYIIECTBOBAHNE TCHETHYECKON B3aWMOCBSI3M MEXKy BEIIECTBAMU B PSAY: MPOCTOE
BEILIECTBO — OKCHUJI — TUJIPOKCUJ — COJIb;

* OPraHU30BbIBaTh, MPOBOJUTH YYEHUUECKUE MPOEKTHl MO HCCIEJIOBAHUIO CBOWCTB BEUIECTB,
MMEIO I X BAXKHO € TPAKTHYECKO € 3HAUEHUE.

COLEPKAHUE U3YHAEMOI'O KYPCA
8knace

Tema 1. BBegeHue B xumuio (6 1)

XuMHSI — HayKa O BEIIECTBAX, UX CBOMCTBAX M MPEBPAIICHUSX.

[lonsiTue 0 XxMMHUUYECKOM 3JeMEHTE M (OpMax €ro CyIIeCTBOBaHHUs: CBOOOTHBIX aTOMaXx, MpoO-
CTBIX M CJIO’KHBIX BEIIIECTBA

[IpeBpamenus BemecTB. OTIUYNEe XUMUYECKUX peaKIuil OT Gu3ndeckux siBieHuil. Poinb xumun
B JKM3HU YE€JIOBEKA.

Kparkue cBenenust u3 uCTOpUU BO3HUKHOBEHUS U pa3BUTUs XuMuH. [lepro anxumuu. [Tonstue
o ¢unocodckom kamue. Xumus B X VI B. PazButne xumuu Ha Pycu. Poiib 0TEYECTBEHHBIX YUEHBIX
B CTAaHOBJICHMHM XMMHUYECKOW Hayku - pabotel M. B. JlomonocoBa, A. M. byrneposa, /1. 1. Men ne-
JeeBa.

Xumudeckasi CAMBOJIMKA. 3HAKA XMMHUYECKUX 3JIEMEHTOB U MPOUCXOXKIEHUE UX Ha3BaHUU. XH-
mudeckue Gopmyibl. Maaekesl U k03 pdunreHTsl. OTHOCUTENBHBIC aTOMHAS U MOJICKYJISIPHAS Ma C-
cbl. PacyeT MaccoBoii 1011 XUMUYECKOTO 3J€MEHTa o (opMYyJie BEIIEeCTBA.

[Tepuoanueckast cuctema xumuieckux snemMeHToB J[. M. MenneneeBa, ee CTpyKTypa: Majible U
OonpIme MEePUObl, TPYNIBI U MOATPYNNbI (TIaBHAas U mobouHast). [lepmoandueckas cucrema Kak
CIPaBOYHOE MOCOOUE /IS MO YICHHS CBEICHUI O XMMUYECKHI X 2JI€MEHTaX.

PacuérTnbie 3apaun. 1. HaxoxaeHre OTHOCUTENBHON MOJIEKYJISPHOW MaccChl BEIECTBA MO €ro
XuMudeckor Gopmysie. 2. BeluuciieHne MaccoBOM J0JIM XUMUYECKOTO 3JIEMEHTA B BEIIECTBE 10 €T0

bopmyie.



IIpakTnueckass padora Ne 1

[IpaBuna TexHuku 6€30MacHOCTH MPU paboTe B XUMHYECKOM KaOuHerte. JlabopaTopHoe 060p y-
JIOBAHHE M OOpaIeHUE C HUM.

IIpakTnuyeckass padora Ne 2

HaGmronenue 3a ropsitieii CBe4Oi.

Tema 2. AToMBbI XHMHYeCKHX 2JIeMeHTOB (7 1)

ATOMBI Kak (popMa CYIIECTBOBAHUS XUMHYECKH X 3J1eMeHTOB. OCHOBHBIE CBEICHUSI O CTPOCHUHU
aToMoOB. Jloka3zaTenbCcTBa CIOKHOCTU cTpoeHus atromoB. OmbiThl Pesepdopnaa. [lnanerapnas mo-
JIeJib CTPOEHHUS aToMa.

CocraB aTOMHBIX Sjep: NPOTOHBI U HEUTpOHBI. OTHOCHUTENbHASI aTOMHAsI Macca. B3auMocBs3b
TOHSITUM «TIPOTOH », «HEUTPOH», «OTHOCUTEIIbHAS aTOMHAsI Macca.

N3menenne urcia mpoTOHOB B s/Ipe aroMa - 00pa30BaHUE HOBBIX XU MHYECKUX DJIEMEHTOB.

H3meHnenne yncia HEMTPOHOB B siipe aToma - obpa3oBaHue n30TonoB. COBpeMeHHOE Ompeere-
HHE MOHATUS «XUMHYECKUHU 37eMeHT». M30Tonbl Kak pa3HOBUIHOCTH aTOMOB OJHOTO XMMHUYECKOTO
AJIEMEHTAa.

Onekrponbl. CTpoeHUE JIEKTPOHHBIX 000JI0YEK aTOMOB XMMHUYECKH X ieMeHTOB Nel -20 mepuo-
nuueckoi cuctemsl J[. Y. Menneneena. [loHsTre 0 3aBepIIecHHOM M HE3aBEPIICHHOM 3JI€ KTPOHHOM
cioe (FHEePreTHIECKOM YPOBHE).

[leproanueckas cucteMa XuMu4yeckux sneMenToB J[. 1. MenaeneeBa u cTpoeHHE aTOMOB: (u-
3UYECKUN CMBICI MOPSAKOBOTO HOMEpA 3JIEMEHTa, HOMEpa IPYyIIbl, HOMepa Nepuoia.

N3menenne yucia 3JIE€KTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XUMHYECKOTO DJIEMEH-
Ta - 00pa3oBaHue MOJOKHUTEIBHBIX U OTPHUIIATEIbHBIX HOHOB. OHBI, 00pa3oBaHHBIE aTOMaMH Me-
TaJUIOB U HeMeTaoB. [IpHurHbBI U3MEHEHUs] METAJUIMYECKUX U HEMETAIJIMYECKU X CBOMCTB B T €-
puoAax u rpymnmnax.

OOpazoBanue OMHApHBIX coeauHeHu. [loHsATHE 00 MOHHOM cBA3u. CxeMbl 00pa3oBaHMS MO H-
HOM CBSI3U.

B3anmopeiicTBHe aTOMOB XMMHYECKAX JIEMEHTOB-HEMETANIOB MEXIy co0oi - obOpazoBaHme
JIBYXaTOMHBIX MOJIEKYJ IPOCThIX BelecTB. KoBaneHTHas HenoJisipHasi XU MUYECKasl CBS3b.

DNEeKTpOHHBIE U CTPYKTYPHBIE (POPM YIIbL.

BzaumoseiicTBe aTOMOB XMMHYECKUX JJICMEHTOB-HEMETAJUIOB MEXIY COO0OH - oOpa3oBaHHE
OMHApPHBIX COCTMHEHUN HEMETANIOB. DJIEKTPOOTPHUIIATEIbHOCTD. [IoHTHE 0 KOBAJIGHTHOW MOJSp-
HOM CBSI3U.

BzanmoneiicTBHe aTOMOB XMMHYECKUX 3JIEMEHTOB-METAIIIOB MEX Y c000il - oOpa3oBaHue Mme-
TaJUIMYECKU X KpUcTauioB. [IoHsTHE O METAIMYECKOH CBS3H.

JdemoncTpanmun. Mojien aTOMOB XMMHUUYECKUX 3JIeMeHTOB. [lepronueckas cucrema XuMuue-
ckux anemenToB JI. 1. Menaeneena.

Tema 3. Ilpoctbie BemecTBa (54)

[lonoxeHne METaIoB U HEMETAJUIOB B MEPHOJIMYECKON CUCTEME XUMHYECKUX 3aemMeHToB . U.
MeHnpeneeBa. BaxHel e mpocThle BEMIECTBA - METAJUIBL: JKEJI€30, AIFOMUHHUM, Kb, MAaTHUH,
HaTpui, Kanuii. O0ume ¢usnyeckre CBOMCTBa METAIJIOB.

BakHel e mpocThie BEIIECTBA - HEMETA/UIBI, 00pa30BaHHBIC aTOMaMHU KHCJIOPOJia, BOJAOPOa,
asorta, cepol, pocdopa, yrmepoaa. CnocoOHOCTh aTOMOB XMMHUUYECKUX IJIIEMEHTOB K 00pa30BaHUIO
HECKOJIbKU X IMPOCTHIX BEIIECTB - aJUIOTPOIHS. AJUTOTPOIHBIC MO (U KAaIlMK KECIIopoaa, ¢ocdopa
1 oJIoBa. MeTtallinyeckue U HEMETAINIMYECKHE CBOMCTBA MPOCTHIX BeIECTB. OTHOCUTENBHOCTD J1€-
JICHUSI POCTHIX BEILECTB HA METAJIJIbl U HEMETAJUIBI.

[Tocrosianas ABoranpo. KonuyectBo BemectBa. Mok, MoinsipHast Mmacca. MoJisipHbIii 00heM Ta-
3000pa3HbIX BemecTB. KpaTHble €IWHMIIBI KOJWYECTBA BEIIECTBA — MHJUIUMOJb U KHJIOMOJIb,
MUJUTUMOJISIPHAS. M KAJIOMOJISIPHASI MacChl BEIIECTBA, MUJUTMMOJISIPHBIN U KAJIOMOJISIPHBI 0OBEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ MCMOJIB30BaHUEM TOHSATUH «KOJIMYECTBO BEILECTBA», «MOJIPHAs Maccay, «MoJisp-
HBI 00bEM Ta30BY», «IOCTOSIHHAS ABOTAIpO».



PacueTHble 3anauun. 1. BerunciaeHue MOISIpHOW Macchl BEIECTB MO0 XMMHYECKUM (opMyiam. 2.
PacueTsl ¢ UCIIONB30BAHUEM IOHATHN «KOJIMYECTBO BEUIECTBAY», «MOJISIPHASI MACCa», «MOJISPHBII
00BEM Ta30B», «IIOCTOSAHHAST ABOTaIpO».

JdemoncTpanun. HexkoTopbie MeTanibl U HEMETAJIbI KOJIMYECTBOM BeliecTBa 1 Moab. Moaens
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoeauHeHHs] XHMHYeCKHX dj1eMeHTOB (16 1)

Crenenb oxucinenus. OnpeieieHne CTENEeHH OKHUCIICHHS AJIEMEHTOB M0 XUMHUUYECKOH (Gopmyre
coequuenus. CocraBineHue (GopMyn OHMHAPHBIX COCAMHEHUH, oOImmMil cmoco® MX Ha3piBaHUA. bu-
HapHBIC COCAUHECHUS: OKCUIBI, XITOpUabl, cynbduabl u ap. CocraBnenue ux ¢opmyin. [Ipencrasu-
TEJIM OKCHUJIOB: BOJIA, YIJIEKUCIIBIM Ta3 U HeralleHast u3BecThb. [IpencTaBuTeNu JIETy4r X BOJOPOIHBIX
COEIMHEHUI: XJIOPOBOJOPO U aMMHUAK.

OcHoBaHHUsI, UX COCTaB U Ha3BaHUA. PacTBOpUMOCTh OCHOBaHU B Boje. Tabmuiia pacTBOPUMO-
CTU TUJIPOKCHUIOB M cosield B Boje. [IpencraBurenu menoyei: rTiApOKCUIbI HATPUS, Kadus U KaJ b-
uus. [lonsTue o kauecTBeHHBIX peakuusix. UnaukaTopsl. 3MeHeH ne OKpacKu MHAUKATOPOB B IIIe-
JIOYHOM cpejie.

Kucnotsl, ux coctaB u HazBanus. Knaccu pukanus kucinot. [IpeacraBuTenu KUCIOT: cepHasi, Co-
JsHasA ¥ a30THas. MI3MeHeHrne 0KpacKu MHINKATOPOB B KUCJIOTHOM Cpelie.

Conu xak IpoOU3BOJHBIE KUCIOT U OCHOBaHMM. X cocTaB u Ha3zBaHusA. PacTBOpuMOCTH coseil B
Boje. [IpencTaBurenu coneii: xmopua HaTpusi, KapOoHaT U GocdaT KaJIbIUsL.

Amop dHBIE U KPUCTAJUTMYECKHUE BEIICCTBA.

MexxMoneKyasipHble B3auUMOACUCTBUSA. THIBI KPUCTAJUIMYECKUX PEIIETOK: MOHHAs, aTOMHaf,
MOJICKYJISIpHAsl ¥ METaJUIM4ecKasi. 3aBUCUMOCTH CBOMCTB BEILECTB OT THUIIOB KPUCTAJUIMYECKHX pe-
HIETOK.

BemiectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. 3aKOH IMOCTOSIHCTBA COCTaBa Jyis
BEIIECTB MOJIEKY/ISPHOTO CTPOEHUSL.

UucTtelie BemecTBa U cMecH. [Ipumepsl XKUAKAX, TBEPAbIX U razoo0pa3Hbix cmeceld. CBoMCTBa
YHCTBIX BELIECTB M cMeceii. X cocraB. MaccoBas u oObeMHas JOJIM KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSITUS JOJIS.

PacuérHbie 3agauun. 1. Pacuer maccoBoif u 00BEMHOH /10JIeld KOMIIOHEHTOB CMECH BEIIECTB. 2.
Beruncnenne maccoBoi 10U BEIIECTBA B PAaCTBOPE MO U3BECTHOM Macce pacTBOPEHHOTO BEIIECTBA
U Macce pacTBoputens. 3. BeluncieHne Maccbl pacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENS, HEO O-
XOJIMMBIX JIJ151 IPUTOTOBJIEHUS ONPEAEIEHHOW MacChl pacTBOpa C M3BECTHOW MAacCOBOW JOJIEH pac-
TBOPEHHOTO BEILECTBA.

JMemoncTpanuu. O0pa3ibl OKCUIOB, KHCJIOT, OCHOBAaHUW M coJiell. Moaenu KpUCTAITHYECKH X
pEIIeTOK XJIoOpuaa HaTpusl, anmasa, okcuna yriepoaa (IV). CrocoOwl pa3aeneHusi cMecei, JUCTHII-
TS BOJBI.

JlabopaTopHbie onbIThI. 1. 3HAaKOMCTBO ¢ 00pa3liamMu BEIIECTB pa3HbIX KiIaccoB. 2. Pa3nenenue
CMECEH.

IIpakTnyeckass padora Ne 3. AHanu3 NOYBHI U BOABI.

IIpakTuyeckas padora Ne 4.lIpuroroBieHue pacTBopa caxapa ¢ 3aJaHHOW MacCcoOBOM moJie
PacCTBOPEHHOI'0 BEILECTBA.

Tema 5. H3meHeHus, npoucxoasmue ¢ Bemecrsamu (124)

[loHsTHe sBIEHMI KaK M3MEHEHUH, IPOUCXOAAIMX C BEIeCTBaMU. SIBIEHUS, CBA3aHHBIE C U3-
MEHEHHEM KPHUCTAIIMYECKOTO CTPOEHUS BEIIECTBa MPH MOCTOSHHOM €ro cOCTaBe, (pusnyeckue sB-
neHus. OusndecKkue SBJICHUS B XUMUU : IUCTUIUISALUS, KPUCTANIM3allKs, BbIIapUBAaHUE U BO3TO HKA
BEUIECTB, LICHTPHU (PyTHPOBAHHUE.

SIBneHus, CBSI3aHHBIE C U3MEHEHHUEM COCTaBa BEIECTBA, - XUMudeckue peakuuu. Ilpusnaxu u
YCJIOBHS IPOTEKAHUS XU MUUECKUX peakuuii. [lonsTre 06 3K30- U 3HAOTEPMUYECKU X peakuusax. Pe-
aKI[MM TOPEHHUsI KaK YaCTHBIN cilydail 3K30TEPMUUYECKUX peaKlMil, MPOTEKAIOIMX C BbIJACICHUEM
CBeTa.



3aKOH COXpaHEHHUs MAaccChl BEUIECTB. XUMHUYECKUE YpaBHEHUs. 3HAUCHHE MHAEKCOB U KO3 Pdu-
nueHToB. CocTaBiieHNE ypaBHEHUH XUMUYECKUX pea K.

PacueTsl mo xumMuyeckuMm ypaBHeHUsM. PenieHne 3a1a4 Ha HaXOXKACHUE KOJIMYECTBA BEILECTBA,
Macchl WM 00beMa MPOAYKTa PEaKIMU MO KOJIMYECTBY BEIIECTBA, Macce MJIM 00BEMY HCXOAHOTO
BelIeCTBA. PacueTsl ¢ UCMOIb30BAaHMEM MOHATHUS «I0JIs», KOIJa MCXOJHOE BEIIECTBO JAHO B BUJE
pacTBopa C 3aJlaHHOW MacCOBOM J0Jiell pacCTBOPEHHOTO BEIIECTBA WJIM COJIEPKUT OINPEIENICHH YIO
JIOJTIO TIpUMECEH.

Peaxuumn pasnoxenus. [lonsarue o ckopoctu xumudeckux peakuuii. Katanuzaropel. ®epMeHTHI.

Peaxuuu coennuenns. Katanutudeckue u HekaTamuTuueckue peakiuu. OOparumeie U HEOOp a-
TUMBIE PEAKLHU.

Peakuuu 3amenieHus. DJIEKTPOXUMUUYECKUH P HANPSHKEHUI METanjoB, €ro HCIOJNb30BaHUE
JUISL TIPOTHO3UPOBAHUS BO3MOYKHOCTU NMPOTEKAHUS PEaKIUM MEX 1y METallaMd U PacTBOpPaMH KH-
cioT. Peakuuy BBITECHEHHS OJHUX METAJIJIOB U3 PACTBOPOB U X COJIEW IPYTMMH METAJUIAMH.

Peaxuuu obmeHna. Peakuuu HelTpanu3anuu. YCJIOBHS NPOTEKaHUs peakuuil oOMeHa B pacTBo-
pax A0 KOHIA.

Tunbel XuMHYECKUX peakuuil (M0 MPU3HAKY «UUCIIO U COCTaB MCXOJTHBIX BEIIECTB U MPOIYyKTOB
peakiuuy») Ha MpUMeEpPe CBOMCTB BOJbI. Peakiius pas3nokeHus - 3JIeKTpoiin3 Boabl. Peakiiuu coequ-
HEHMS - B3aMMOJEHCTBHE BOJBI C OKCMAAMHM METAJUIOB U HEMETAJIOB. [IoHATHE «TUIPOKCHABI».
Peaxuun 3amemeHus - B3auMOACHCTBUE BOJBI C LIEIOYHBIMU U IIEJIOYHO3EMENBHBIMA METAJIAMU.
Peaxuuu oOMeHa (Ha mpuMepe THAPOIN3a CyJIb(u 12 ATIOMUHUS U KapOuaa KabIus).

PacuérTnble 3amaun. 1. Beiuncienue nmo XuMMYeCKUM YpaBHEHHUSIM MacChl MJIM KOJMYECTBA Be-
IIECTBA M0 U3BECTHOW Macce MM KOJMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOUIMX B PEAKIUIO BE-
IIECTB UJIM MPOJYKTOB peakiuu. 2. Beruncienne Maccobl (KOIMYECTBA BEUIECTBA, 00BEMA) PO TYKTa
peaKI My, €ClIM U3BECTHA Macca UCXOJHOTO BEILECTBA, COMEPKAILIETO ONPEACICHH YO I0JII0 IIPUM e-
ceil. 3. Beiuncnenue maccol (KOJIMUYECTBa BEUIECTBA, 00beMa) MPOAYKTa PEaKIMH, €CJIM M3BECTHA
Macca pacTBOpa M MaccoBas JJ0Jsl paCTBOPEHHOTO BEIIECTBA.

HMemoncTpanuu. [Ipumepsl Gu3nMveckux sBJICHUM; a) TUIaBieHue napaduna; 6) auddysus ay-
M CTBIX BEILECTB C TOpsileil JamMrnoykd HakaauBaHus. [Ipumepsl XuMUYECKuX SBJICHUM: a) rope-
HUE MarHusi; 0) B3aMMOAEHCTBUE CONSIHON KUCIOTH C MPaMOpPOM MJIM MEJIOM; B) IOJIyde€HUE TUPO-
keuna meau (I1); r) pacTBopeHNEe MOTYYEHHOro T'MJIPOKCHIA B KUCIOTax; J) B3aUMOJEHCTBHE O K-
cuna menu (II) ¢ cepHoit KucIOTON MpU HArpeBaHUM; €) pasoKEHUE MEepMaHraHaTa Kalaus; XK)
B3aMMO/IeiiCTBUE pa30aBIEHHBIX KUCIOT C METaIJIaMHu.

JlabopaTopHblie onbIThI. 3. CpaBHEHUE CKOPOCTU UCIAPEHUS BOABI U CIIUPTA 10 UCUYE3HOB EHUIO
WX Kamenb Ha (uIbTpOBanbHOM Oymare. 4. OKUCICHHE MEAH B MJIAMEHH COUPTOBKH MJIA TOPEIIKH.
5. IlomyTHEeHHE U3BECTKOBOM BOJBI OT BBIABIXaEMOTO yIIIEKUCIOTO ra3a. 6. [lonyuenue yrinekucio-
ro ra3a B3auMOJICHICTBHEM COJIbI M KUCJIOTHI. 7. 3amelleHue Meau B pactBope xinopunaa meau (1I)
HKEJIE30M.

IpakTuyeckas padora Ne S.[Ipu3HaKku XUMHYECKUX pEAKIIUN.

Tema 6. PacrBopenue. PactBopbi. CBONCTBA pacTBOPOB 3JIe KT POJHMTOB.

OKHCAUTETHHO — BOCCTAHOBUTEIbHbIE peakuuu (22 )

[ToHsiTe 00 AIEKTPOIUTUUYECKON JUCCOIUAIMU. DJICKTPOIUTHI U HEIIECKTPOIUTH. MeXaHU3M
JIUCCOILIMAIIUU DJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM XMMHUYECKON CBs3U. CTENEeHb AJIEKTPOIUTHY e-
ckoii mucconuanui. CuibHbIe U cIa0ble 3JIEKTPOIUTHI.

OCHOBHBIE TOJOKEHHUS TEOPUHU DIEKTPONIUTHUYECKON aucconuanuu. MoHHbIE ypaBHEHHS pea k-
Uid. YCJIOBHS MPOTEKaHUs PEaKIUU OOMEHa MEXIY AJICKTPOJUTAMH JO KOHIIA B CBET€ MOHHBIX
MpEe/ICTaBICHUH.

Knaccu ¢ukarust HOHOB ¥ MX CBOMCTBA.

Kucnotsl, ux kiaccu ¢pukamnust. Jucconuanusi KUCIOT U UX CBOWCTBA B CBETE TEOPHH DIISKTP OIH-
TUYECKOU nucconuanuu. MolieKyJsipHble U HOHHBIE YPAaBHEHMS peakuuil kucioT. Bzaumogeiicteue
KUCJIOT C MEeTaJUIaMU. DJIEKTPOXU MUYECKUM psiJl HANlpsHKEHUH MeTauioB. B3anmoneiicTBre KUCIOT
C OKCHJIAMH METaJUIOB. B3aumMojielicTBUE KHUCIOT C OCHOBAaHMSIMU - PEAKIUS HEWUTpalld3aluu.
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BzaumoneiicTBue KACIo0T ¢ conssMu. Mcmonb3oBanue TaOIUIlbI pACTBOPUMOCTH JIJIsI XapaKTepUCTH -
KA XUMHUUYECKHU X CBOMCTB KUCJIOT.

OcHoBanus, X Ki1accu pukanwus. J[ucconuamms OCHOBaHUH U X CBOWCTBA B CBETE TCOPUH DJIE K-
TPOJIUTHYECKON nuccounanuu. B3anmonelicTBue OCHOBaHHUM C KACIOTaMU, KHCIOTHBIMHU O KCHAAMH
u consmu. Vcronbp3oBaHue TaOMUIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKA XUMUYECKHX CBOWMCTB
OCHOBaHMH. Paznoxenue HEPacTBOPUMBIX OCHOBaHH U npu HarpeBaHUH.
Comnu, ux kiaccu GuKaIus U AUCCOLMAIIUS Pa3JIMYHBIX TUIIOB coJieii. CBOMCTBA COJIEl B CBETE TEO-
pUM BIIEKTPOJIMTHYECKOM nuccornuaiuu. BlauMoaeiicTBue colieil ¢ MeTalljlaMu, YCIOBUS MPOTEeKa-
HUS 3TUX peakiuii. BzauMmoaeiicTBre cojiel ¢ KUCIOTaMHu, OCHOBAaHUSIMU M coJisiMu. M cmonb30B a-
HUE TaOJTUIBI PACTBOPUMOCTH JIJIsI XapaKTEPUCTU KA XUMHYECKH X CBOMCTB COJICH.

O6o0meHre cBeAeHi 00 OKCHIaX, UX KIacCH (U KAl U XUMUYECKH X CBOHCTBAX.

['enernueckue psiapl METAJUIOB U HeMeTasuloB. ['eHeTHyeckasi CBsI3b MEXIY KlaccaMHu Heopra-
HHUYECKU X BEILIECTB

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE peaKuru. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAaHOBJICHUE.

Peakuuu noHHOTO 0OMEHA W OKUCIIMTEIHLHO-BOCCTAHOBHUTENbHBIE peakiuu. CocTaBiieHuE ypaB-
HEHUM OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOJJOM 3JIEKTPOHHOTO OallaHca.

CBolicTBa MPOCTHIX BEIIECTB - METAJIJIOB M HEMETAJJIOB, KMCJIOT U COJIEH B CBETE MPEACTABICHUN
00 OKUCIUTENHHO-BOCCTAHOBUTEIBHBIX ITPOLIECCAX.

Jemoncrpanun. VcnpiTanue BEUIECTB U UX PACTBOPOB Ha 3JIEKTPONPOBOJHOCTh. 3aBUCUMOCTb
AJIEKTPONMPOBOIHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTpaluu. BzaumojelictBue NuHKa ¢ cepoi, co-
nsiHOM Kucnotou, xnmopunom menu (I1). Fopenne maruwusi.

JlaGopaTopHbie onbIThl. 8. Peakunu, xapakrepHble s pACTBOPOB KUCIIOT (CONSIHOW WITH CEep-
HOI). 9. Peakuuu, xapaKkTepHble IJIsl paCTBOPOB ILeouel (TMAPOKCUIIOB HATpus uiau kamus). 10.
[lonyuenne u cBoiicTBa HEPACTBOPUMOro OCHOBaHUs, HanpuMep ruapokcuaa meau (II). 11. Peak-
MM, XapaKTepHbIE JIs1 paCTBOPOB coJiel (Hampumep, ais xinopuna meau (11)). 12. Peakiuu, xapa k-
TEpHbIE JJ1s1 OCHOBHBIX OKCUOB (Hampumep, Uisi okcuja kaneius). 13. Peakunu, xapakrepHble s
KUCJIOTHBIX OKCHJIOB (HAIIpuMep, Ui YIIIEKUCIOTO rasa).

IIpakruuyeckas padora Ne 6. CoiicTBa KUCIOT, OCHOBAaHUM, OKCHJIOB U COJIEH.

IIpakTnueckas padora Ne 7. Pemenue 3kCriepuMEHTaIbHBIX 33a4.

9 kiacc
Benenne. O0masi XxapakTepucTHKA XMMHYECKHUX JIEMEHTOB M XMMHMYECKHX PpeaKiuid.
Hepnonnqecmm 3aK0OH )/ | nepnozmquKaﬁ cucremMa XUMHYECKHUX 3JIEMEHTOB

JA.A.Menneaeena. (104.)

XapakTepuCTHKa 3JIeMEHTa M0 ero NmojoxkeHuto B [leprognueckoil cucreMe XUMHUUYECKU X DJIe-
MeHTOB JI. . MenneneeBa. CBOMCTBAa OKCUJIOB, KUCJIOT, OCHOBAHUM U COJIEH B CBETE TEOPHUU DJICK-
TPOJIUTHYECKON AMCCOLMAIUN U OKHCIICHUS-BOCCTAHOBJIECHUSL.

[MonsiTe o mepexoaHbIX deMeHTaX. AMpoTrepHOCTh. ['eHeTHUEeCKU psl IePEeXOJHOTO dJIe-
MEHTA.

Ilepnonnueckuii 3akoH U [lepuonnueckas cucrema xumudeckux 3aemeHToB JI. . Mennenee-
Ba.

Xumudeckasi OpraHu3anus >KMBOM U HEKUBOW MPUPOJbl. XUMHUUYECKAN COCTaB sApa, MAaHTUU U
3eMHOU KOpbl. XUMHYECKUE AIEMEHTHI B KIIETKaX )KMBbIX OPTaHU3MOB. Makpo- U MUKP 03JIEM €HTHI.

O0o001eHrEe CBEICHUN 0 XMMHUUYECKUX peaknusax. Kmaccupukarnus XMMUYECKHUX peakiuid 1o
Pa3IMYHBIM MPU3HAKAM: «IHCJIO U COCTAaB PEearupyoUMX U 00pa3yIoIM XCsl BEIIECTBY, «TEIJIOB Oi
dQdeKT», «HampaBICHHUE)», «M3MEHEHUE CTENEHEH OKHCIICHUS DJIEMEHTOB, OOpa3ylUmMX pearu-
pyIOIme BEIEeCTBay, «(pa3ay, «MClIoIb30BaHHe KaTamu3aTopa». [IoHITHE O CKOPOCTH XUMUUYECKOM
peakunu. QakTopsl, BAUSIOIME HA CKOPOCTh XUMUUECKU X peakuuii. KaranuzaTops! n katanus. UH-
TUOUTOPBI. AHTHOKCHIAHTEHI.
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Hemoncmpayuu. Paznuunasie Gopmer Tabmuier 1. . MenneneeBa. Monenn aTOMOB 3JIEMEHTOB
1—10 nepuooB. Mojiens CTpOSHUS 3eMHOTO I11apa (IOMepeyYHblid pa3pe3). 3aBUCUMOCTh CKOPOCTH
XAMHYECKOM peaKkuuu OT MPUPOABl PEaTUPYIOIMX BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOU
peaKuy OT KOHIICHTPALMH PEarupyroIHX BEIIECTB. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW peaKiuu
OT TUIOIIAJM COMPUKOCHOBEHHS PEAarpyYOIMX BEIIECTB (KKUTISIIIMI CI0H»). 3aBUCUMOCTH CKOP O-
CTH XMMHYECKON PEaKiiuu OT TEMIIEPaTyphl pearupyr X BEMECTB. [ OMOTEHHBIN U T€TEPOTEHHBIN
KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. MIHrubupoBaHue.

Jlabopamopnvie onvimul: 1. [lonmydeHne THIPOKCUIA IMHKA U WCCIEIOBAaHUE €r0 CBOMCTB 2.
MonenupoBanue noctpoenus Ilepumoamueckoit cucremsl [[. 1. Menneneesa. 3. 3amernienue xeie-
30M meau B pactBope cyiabdara memu (I1). 4. 3aBUCHMMOCTb CKOPOCTH XMMHYECKOH PEaKIHU OT
MPUPOJIBl PEATUPYIOIM X BEIIECTB HA NMPUMEPE B3aUMOJCHCTBHS KUCIOT C METaUlaMu. 5. 3aBUCH-
MOCTh CKOPOCTHM XHMHMYECKOH peakuuu OT KOHIEHTpAllMU pearupyronmX BEUIECTB Ha MpUMepe
B3aMMOJICHCTBHS IMHKA C COJITHOW KUCJIOTOM PazIuyHON KOHIIEHTPAIUHU.6. 3aBUCHMOCTb CKOPOCTH
XAUMUYECKOW PEaKIMU OT IO Id COMPUKOCHOBEHUS pearnpyolMXx BemecTs.7. MoaenupoBanue
KUTISIIIETO CNOs». 8. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaKIHH OT TEMIEpaTyphl pearupyro-
M X BEIIECTB Ha MpUMepe B3auMoJeiicTBus okcuaa Meau(11) ¢ pacTBopoM cepHOM KHUCIOTHI pas-
JTUYHOUN TeMmriepaTyphl.9. Pasnoxkenue nepokcuaa Bogopoaa ¢ moMolpo okcuaa Mmapradma(lVv).

10. OOHapy:xeHue KaTanasbl B MUIIEBBIX TpoaykTax. 11. MHrubupoBanue B3auMOACHCTBUSI KUCIOT
C METaJJIaMH YpOTPOITUHOM.

Tema 1. Metauibi(184.)

Ilonoxxenune metamwioB B Ilepuognmueckoil cucreme xumudeckux snemenToB J[. 1. Menaenee-
Ba. MeTaymyeckas KpUCTAITMYECKasl peIIeTKa M MeTauInyeckas XuMudeckas cBsi3b. O0mme Gu-
3M4YecKue CBOMCTBa MeTa/uioB. CIIIaBBl, MX CBOMCTBA M 3HaYeHHE. XMMHUYCCKHE CBOMCTBA METall-
JIOB KaK BOCCTAHOBHTENIEH, a TAKOKE B CBETE M X MOJOXKEHHS B IJIEKTPOXUMHIECCKOM PSIY HAIPSIXK e-
HUU METAJUIOB.

Koppo3sust MmeTaiioB u crioco0bl 00pbObI ¢ Hell. Metaiuibl B mpupoae. O01me crnocoObl uX 1mo-
JTy4YEeHUS.

OOmas xapakTepucTHKa MIEIOYHBIX METAJUI0B. MeTaiisl B nipupoze. O01mue crnocoObl UX 1mo-
nyuyenus. Ctpoenue aromoB. lllenouynsie MeTaIsl — MPOCTHIE BEIlecTBa. BakHeinme coemuHe-
HUS ETTOYHBIX METAINIOB — OKCHUJIBI, TUPOKCUJIBI U COJIH (XJIIOPUIBI, KapOOHATHI, CYIb(aThl, HUT-
patbl), X CBOMCTBA ¥ MPUMEHEHHE B HAPOIHOM Xx03stiicTBe. Kanmuiinbie ynoOpeHusl.

OOmas xapakrepucTUKa 3jeMeHToB riaaBHou moarpymnmsl Il rpynnel. Ctpoenue atomoB. Ille-
JIOYHO3EMEeJIbHbIE METAJUIBl — MPOCThIE BEIECTBA. BakHel e cOeIMHEHHS IIEI0YHO3eM eNIbHBIX
METAJJIOB — OKCHJIBI, TUAPOKCUIBI U COJIH (XITOPHUIBI, Kap OOHATHI, HUTPATHI, CYAbdaTel, Gocdatsr),
WX CBOICTBA U TPUMEHEHUE B HAPO THOM XO3SHCTBE.

AmtomuHuii. CTpoeHue aToma, U3UYECKUe U XMMUYECKHe CBOMCTBA MpocToro BeniectBa. Co-
SIMHEHUS ATFOMUHUS — OKCHUJl U TUJIPOKCUII, UX aM(OTEpHBIN XapakTep. Baxuelnme coiu anro-
MuHUS. l[puMeHeHne antoMUHUS U €70 COEAMHEHU.

Kenezo. Ctpoenne atoma, Pu3MUECKHE U XMMHUUYECKHE CBOMCTBA MPOCTOTO BelecTBA. [ eHETH-
yeckue psaasl Fe2+ u Fe3+. Baxuelinmme conu kene3a. 3HadeHHE Kejle3a U €ro COCIUHEHUM s
MPUPOIBI U HAPOJHOTO XO3sCTBA.

Jlemoncmpayuu. OOpasipl METOYHBIX U IMIEJIOYHO3EMENbHBIX MeTauioB. OOpasibl CIIJIaBOB.
BzaumopeiicTBue HaTpusl, TUTUS U KaJbllMs ¢ BOJIOM. B3anmojielicTBrE HATPUSI U MarHUs C KUCJIO-
pomom. B3aumopeiictBue MmetaisioB ¢ HemeTaiyiamu. [lomyuenue rugpokcuaos xenesa (1) u (I1D).

Jlabopamopusie onvimoei: 13. O3HakomiieHne ¢ pyaamu sxenesa.l4. OkpanmBaHHUE IJIaMEHH
COJISIMHM TIETOYHBIX MeTauioB.15.TlonydeHne riuApokcHaa KadblUs U MCCIEIOBAHUE €TO CBOMCTB.
16. ITonyyeHue THIPOKCHIA ATFOMUHUS M HCCIIEIOBaHKUE ero cBoicTB. 17. B3auMoeiicTBue xenesa
¢ comsiHor kucioToi. 18. Ilonyduenue ruapokcuaoB xene3a (1) u (I111) m n3ydenne ux cBONCTB.

IIpaktukym 1. CBolicTBa MeTAJLJIOB U UX COeIMHEHU (2 4.)

IIpaxmuueckue pabomut
1. OcymiecTBiaeHNE LIENOYKH XMMUYECKU X TIPEBPAILEHUH.
2. [lonyuyeHnue u CBOMCTBA COeAMHEHUI METAJIIIOB
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3.Pemenne skcepuMeHTAIBHBIX 3a/1a9 Ha PacliO3HaBaHUE W MOJIYYCHHE COCIMHEHUU Me-
TaJJIOB.
Tema 3. HemeTawnsi(284.)

OOmast XapaKTeprCTUKAa HEMETAIJIOB: MmoyokeHne B [lepuoanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. 1. MenpeneeBa, 0cOOEHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpULIaTeNbHOCTh (J0) Kak
Mepa «HeMeTaUIMYHOCTH Y, psaa D0. Kpucramimueckoe CTpOEHHE HEMETAIOB — MPOCThIX Be-
miectB. Aiotponus. dusndeckue cBoiicTBa HeMeTauT0B. OTHOCUTEIBHOCTh MOHATUN «METaT» U
«HEMEeTaJ.

Bonopon. Tlonoxxenue Bomopona B Ilepuomuueckoit cucteme xumuueckux 3yneMeHToB J[. .
MenneneeBa. CTpoeHue aTomMa U MOJIEKyibl. DU3HUECKUE U XUMHYECKUE CBOICTBA BOJOPOJIa, €TO
MOJy4eHUE U TPUMEHCHUE.

Bona. Ctpoenue monekynbl. Bogoponnas xumuueckasi cBs3b. dDusnueckue CBOWCTBA BOJIBI.
AnomManuu cBoWCTB BoABL. ['uapoduiapHbIe U THIPO(HOOHBIE BENECTBA. XUMHUYECKHE CBOMCTBA BO-
1e1. KpyroBopot Bojiel B ipupoze. Bomoounctka. Aspamus Boasl. beitoBeie ¢unbTpsl. Munepa b-
Hbl€ BOJIbI. [lucTuimupoBanHas BojJa, €€ NOJIy4eHUEe U IPUMEHEHUE.

OOmast xapakrepuctuka rajgoreHoB. CTpoeHue aromMoB. [IpocThie BeIecTBa U OCHOBHBIC CO-
eIMHEHMS TaJIOTEHOB, UX cBOoWcTBA. KpaTkue cBefeHus o xjope, opome, ¢prope u ronae. [lpumene-
HHE TAJIOTEHOB U UX COEAUHEHUI B HAPOJHOM XO3SIMCTBE.

Cepa. CtpoeHnue aroma, aJlIOTPONUs, CBONCTBAa U MPUMEHEHHE poMOUYeckoil cepbl. O KCUIBI
cepol (IV) u (VI), ux nonydenue, cCBocTBa U mpuMeHeHre. CepHast KHCIIOTa U €€ COJIH, UX MPUMe-
HEHWE B HAPOJHOM X03sMcTBE. [IpOU3BOJICTBO CEPHON KUCIOTBHI.

AzoT1. CTpoeHHe aToMa U MOJIEKYJbI, CBOMCTBA MPOCTOTO BEIIeCcTBAa. AMMHUAK, CTPOEHHE, CBO i~
CTBa, mojydeHue u npumeHeHue. Conu aMMOHHMS, UX cBoWicTBa U npuMeHenue. O kcuapl azora (II) u
(IV). AzoTHas kuciioTa, €e CBOMCTBA U MpUMeHeHue. HuTpatsl U HUTPUTHI, TpoOIeMa HX COJaepKa-
HUSI B CEIbCKO X035 CTBEHHOW MPOAYKIHH. A30THBIE Y0 OpeHUsI.

®ocdop. CTpoeHue aroma, alaoTpONus, CBOMCTBa O6emoro u kpacHoro ¢ocdopa, UX MPUMEH e-
Hue. OcHoBHBIE coeauHeHus: okcu hocdopa (V) u oprodocdopras kucinora, docdarer. Dochop-
HBIE yI0OpEHHSI.

VYrnepon. CtpoeHue aroma, ajulIoTpoONus, CBOMCTBA MO U Kaluid, mpuMeHeHue. O KCuapl yr-
nepoaa (II) u (IV), ux cBoiictBa u npuMenenne. KapOoHaThI: KaabIIUT, COIa, MOTAI, X 3HAYEHUE B
MpUpojIe 1 KU 3HU YenoBeka. Kpemuuii. CTpoeHune atroMa, KpUCTAUTMYECKUIM KPEMHH U, €10 CBOMCT-
Ba u npumeHenue. Okcua kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CHMKaThl. 3HAYEHUE
COCIMHEHUM KPEMHHS B )KMBOW M HEKUBOU npupoe. IlonaTne o cHIMKaTHOW MPOMBIIITTIEHHOCTH.

Hemoncmpayuu. OOGpa3ubl TaIOTEHOB — MPOCTHIX BEIIECTB. B3anMoeiicTBre TaIOTeHOB C Ha-
TpHEM, C ATFIOMUHUEM. BBITeCHEHHE XIT0poM OpoMa WM H01a U3 pacTBOPOB M X cojiei. B3ammoaeii-
CTBHE CEpbl C MeETajllaMH, BOJOPOJOM M KUCIOpOoJIOoM. B3anmoneilicTBue KOHIEHTPUPOBAHHOM
a30THOM KHUCIIOTHI ¢ Mebto. [lomnonenue yriaeM pacTBOPEHHBIX BEIIECTB MM razoB. BoccTaHoB-
JIeHUEe MeIH U3 ee okcuaa yriaeM. OOpasisl MPUPOJHBIX COEAUHEHUH Xtopa, cepbl, docdopa, yrie-
pona, kpemHus. O6pa3Lbl BaKHEH LM X 151 HAPOJHOTO XO034iCTBa CyNIb(haToB, HUTPATOB, KapOOH a-
TOB, (ocaroB. OOpaslbl cTeKIa, KEPaMH KU, IIEMEHTA.

Jlabopamopusie oneimur: 19. Tlonydenue u pacno3naBanue Bogopoza. 20. MccnenoBanue mo-
BEPXHOCTHOTO HaTsDKeHUs BOJbl. 21. PacTBOpeHne nepMaHraHata Kajausi WIM MEJHOIO Kylopoca B
Boze. 22. 'maparanus o6e3BoxkeHHoro cyabgara meau (II). 23. M3roToBiieHne TMIICOBOTO OTIIE-
yaTtka. 24. O3HaKOMJIEHHE C KOJUICKIUEH ObITOBBIX (GUIABTPOB. 25. O3HaKOMIIEHHE C COCTABOM MH-
HepalbkHOU BOJBl. 26.KadecTBeHHas peakius Ha rajgoreHun-uoHbl. 27. [lonmydeHue u pacmo3HaBa-
Hue kucaopoaa. 28. ['openue cepbl Ha Bo3ayxe U B kucinopoje.29. CBoiicTBa pa30aBieHHOI cepHOI
kucinotel. 30. M3ydyeHue cBoiicTB ammuaka. 31. PacriosnaBanue coseli amMonus1.32. CBolicTBa pas-
0aBJICHHON a30THOW KWCIOTHL. 33. B3aumopeicTBre KOHIIEHTPUPOBAHHON a30THOW KHCIIOTHI C Me-
neto. 34. T'openue ¢ocdopa Ha Bo3ayxe U B kuciopozae. 35. PacnosnaBanue ¢ocdaros. 36. I'ope-
Hue yris B kucinopone. 37. Ilonydenne yroapHOM KUCIOTHI M U3ydeHHe ee cBoicTB. 38. Ilepexon
kapOoHatoB B ruapokapbonatsl. 39. PaznokeHue rugpokapOoHaTa HaTpHUs

40. TlonydyeHrne KpeMHUEBOW KUCIOTHI U U3YyICHHE €€ CBOMCTB.

IIpakTukym 2. CBoiicTBa HEeMeTAJUVIOB U UX coeuHeHU i (3 4.)
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IIpakxmuueckue pabomei. 4. Pemenne sKcriepuMeHTANBHBIX 3a7a4y no TeMme «lloarpynma ku-
cioponay. 5. Pemenue skcnepuMeHTanbHbIX 331a4 110 Teme «lloarpynmel azora u yriepoma». 6.
«Ilonyuenue, cobupanue u pacro3HaBaHUE Ta30B. »

Tema 4. O000111e HHE 3HAHM I 110 XUMHH 32 KyPC OCHOBHO# mKoJbl. (104.)

Ilepuonuueckuii 3akoH U Ileproquueckas cucrema xuMudeckux siemeHToB 1. . Menneneesa.
®u3nueckuil CMBICI MOPSIKOBOTO HOMEpa 3JIE€MEHTa, HOMEPOB MEepPHoJia U TPYNIbl. 3aKOHOMEPH O-
CTH U3MEHEHUSI CBOWCTB 3JIEMEHTOB U MX COCMHEHUHN B MEpUOJax U Ipymnnax B CBETE MpeacTaBie-
HHUI O CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaueHue [leproamueckoro 3akoHa.

Bugel XMMHYECKHX CBS3€HM M TUIBI KPUCTAUIMYECKUX PEIIETOK. B3anmMOCBA3b CTpoeHUs U
CBOMWCTB BEILECTB.

Knaccuukanuss XuMHUYECKUX peaKUuid Mo pasiuyHbIM MpHU3HAKaM (YUCIO U COCTaB pearu-
pYIOIMX U 00pa3yoIMXCs BEIIECTB; HAIMYKUE TPAHUIIBI paznena ¢as; TermioBoi 3 (hheKT; n3MeH e-
HUE CTENeHEeH OKMCIEHUS aTOMOB; HMCIOJIb30BAaHHWE KaTalu3aTopa; HalpaBJCHUE MPOTEKAHUS).
CKOpOCTh XUMHUYECKUX peakuil U (aKTopbl, BIusA0IMEe Ha Hee. OOpaTuMOCTh XUMHUYECKH X peak-
Ui U COCOOBI CMEIIEHUSI XMMUYECKOTO PaBHOB ECH .

[IpocThie u cnoxHbIe BellecTBA. MeTallyibl U HeMeTalllbl. [ eHeTudeckue psasl MeTauia, HeMe-
Tajyla U nepexoaHoro Meramia. OKCUIbl U THUIPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(pOTepHbIE TH -
pokcuapl), comu. Mx cocras, kmaccuukanus U OOUME XMMHUYECKUE CBOWCTBA B CBETE€ TEOPHH
JIEKTPOJINTHYECKON TUCCOLNALUN.

IHoBTOpeHue (24.)

TEMATHYECKOE INTAHUPOBAHUE

8 ki1ace
Nen/m | HaumenoBanue pasge- | Becero | IIpakruueckast yacte | Beero | obopynoBanue
JIOB U TEM 4acoB | (KOHTpOJIbHAS, 4acoB
NpakThyeckas, Jia-
OopaTtopHasi, caMo-
CTOSITEIbHAS | T.]I.)

1. Tema 1.Beenenue 6 Nel Ne2.  Ilpuémsr | 2 [lItatus 1a00paTOPHBIN,
oOpamenust ¢ nabo- CHUPTOBKA, CIIUPTOBKA, XUMHU-
paTopHBIM 000pPYyI0- yeckasgs Tmocyna (mpoOupka,
BaHWEM W HaOIOe- CTaKaHbI, KOJIOBI p.).

HUE 3a TropsueH CBEYa CTeapuHOBas, MpeIMeT-
CBEYOH. HO€ CTEKJIO, THTeJbHbIC HIUI-
Ibl, CTEKJITHHAS TPYyOOUKa.

2. Tema 2. 7 K.p. Nel 1 TaOmuna «IICXD
ATOMEI XU MHYEC KU X J.M.MenneneeBe»,
3JIEMEHTOB

3. | Tema 3. )

IIpocThie BemiecTBa

4, Tema 4. 16 Ne3. Ananu3 moussl | 3 CnuproBKa, MpEeAMETHOE
CoenuHeHus  XumHu4e- U BOJBI. CTEKIO, Kojba KOHHUYecKas
CKU X DJIEMEHTOB Ned. TIpuroroBnenue (XuMHUYecKui CTakaH), BOPOH-

pacTBopa caxapa C Ka, CTEKJsSIHHas  MaJouyKa,

3aJJaHHOW MacCOBOM GunbeTp OYMaXHBIA, THUTEIb-

J0JIeld pacTBOPEHHO- HBIC UL

ro BemecrBa. K.p. Becbl ananutuueckue, Habop

No2 pa3HOBECOB (BEChI 3JIEKTPOH-
HBIC), MEPHBIA IUIUHID, XU-
MUYECKHH CcTakaH (KOHUYE-
cKkasg Konba), CTeKIsSHHas Ma-
J0YKa.
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Tema S.
M3menenusi, mpoucxo-
JIYE C BEUIECTBAMU.

12

Ne5. IlpusHaxu xu-

MHUYECKH X PEaKIIHH.
K.p. Ne3

Bona, oxcun xampuusi. OcHo-
BaHUsA (TB.): THAPOKCHUJI Ha-
TPHSL, THAPOKCU KaJHsl, THJ-
pokcua kanbius. Kucnotsr (p-
pBbl): CepHasi KUCIIOTa, COJITHAS
KHCIIOTa, a30THas KUCJIOTA.
Conu (TB.): XJIOpUJ HaATpH S,
kapOoHart Kanbiua, Gocdar
KaJT bIIHS

Tema 6.

PactBopenue. PacTBopsl.
CaoiicTBa pacTBOpPOB
aneKTponauToB. OKUCTU-
TEIBHO — BOCCTaHOBU-
TEJIbHBIC PEAKIINU.

22

Ne6.CBolicTBa  KH-
CIIOT, OCHOBaHUM,
OKCHUJIOB U COJIEH.
Ne7. Pemenme skc-
MEePUMEHTATBHBIX
3a7ad.

Hrorosas K.p. Ne4

NpOOUPKH, TPOOKUA C Ta300T-
BOJHBIMH TpPYOKaMH, CIIH-
ToBKM. BeiectBa: cepa kpu-
CTAUTMYECKas, IMHK, Meb,
JKEJe30, OKCUJ KajbIHs, OK-
CHUJl MEJIH, PACTBOPHI COJISTHOM
KHCIIOTBI, CEPHOM KHUCIOTHI,
THAPOKCHIa HATpHs, CylbdaTra
xeneza (1), xmopua xenesa
(1), xmopux meu (11).

Htoro:

68

10

9ki1ace

7.

Beenmenne. OOmias  xa-
paKkTepUCTUKAa XUMHYe-
CKMX DJIEMEHTOB U XH-
MHuYeckuX peakuui. [le-
pUOJIUYECKUN 3aKOH U
NepuoanuyecKasl cucrema

XUMUYECKUX DJIEMEHTOB
.. Menneneesa. (104.)

10

Kontponsasie pabo-
ThI

[Ipobupxu. BemectBa: pac-
TBOP COJHM IIMHKA (XJIOpHUI,
HUTpAT), pacTBOP THUIAPOKCHUIA
HaTpus (KaJus), pacTBOp CO-
JSTHOM (CEepHOM KUCTIOTHI).

Tema 1. Metamsi(184.)

18

[Ipaktnueckue pa-
00THI

Kontponsasie pabdo-
TBI

Bona, oxcun kampnusi. OcHO-
BaHHs (TB.): TUIAPOKCHUI Ha-
TpHS, TUAPOKCU] KaJvsl, THI-
pokcua kanbius. Kucmotsr (p-
pBI): CepHas KUCIIOTA, COJISTHAS
KUCJIOTa, a30THas KUCIOTA.
Conu (TB.): XJIOpuUI HaTpus,
kapOoHar Kambiusg, (Gocdar
KaJTBITUSI.

npobupku. BemecTtBa: pac-
TBOpHl xjopuna (cymnbdara)
xkene3a (Il), xmopuma (cynb-
dara) xeneza (ll1), THAPO-
Kcuaa HaTpus (Kanus), >Kel-
TOM KPOBSIHOM COJIM, KPacHOU
KpPOBSIHOM COJIM, poJaHu/Ia Ka-
TSI

Tewma 3. Hemeransi(284.)

28

Ilpakruueckue pa-
00TbI

KoHTponbsHbIE pabo-
THI

Hemerannel, kuCIOTHI
OKCHUIbI, OpOMUIBI

¢dropuel, KapOOHATHI,
®docdaTel, HUTPATHI
npobupku. BemecrBa: pac-
TBOpPHl xyopuga (cynbdara)
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xkene3a (ll), xmopupma (cynb-
dara) xenesa (1), THAPO-
KCcHAa HaTpus (Kanus), >Kel-
TOM KpOBSIHOM COJIM, KpacHOU
KpOBSIHOW COJIM, pOAaHUIA Ka-
M.

10. | Tema 4. O000mEcHUE 10 KoHTposnbHas
3HAHWUH M0 XUMHUH 33 pabora
KypC OCHOBHOMW IIKOJIBI.
(104.)
11. | [loBTOpeHue 2
Uroro: 68 [Ipaktnueckue pa-

00ThI
KonTtponsabie pabo-
TBI
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