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8 kmace (2 yaca B Hejgeio, Beero 68 yacor) YMK O.C.IM'a6puensin ®IOC
MHNOACHUTEJIbBHAS SAITUCKA

Pabouas rporpamma ydeGnoro kypca mo xumun st 8 knacca paspaborana Ha ocHose ®I'OC BTOPOro NMOKOJIEHHS, TPUMEPHOI HIPOrpaMMEbl
OCHOBHOrO 0bmiero obpazosanus 1o xumuu (6asoBbiil yposens) u aBropekoil nporpammel O.C. [aGpuensna (I'abpuensn O.C. nporpamma kypca
xumun juis 8-11 knaccos obmeodpaszoBaTebibiX yupexacuuii M: JIpoga,2010r).

[Iporpamma paccunrana na 68 yacos (2 waca B Heaesi0). Jlannas nporpaMMa KOHKPETH3UPYET COJAEpIKaHUe CTaHAapTa, JaéT pacrpelelicHue
yueOHBIX 4acoB MO pa3jieNiaM Kypca, MOCIEeJOBATCIBHOCTh M3YYEHUs TEM U PA3JeNioB ¢ YYETOM MEKIPEJAMETHBIX U MPEIMETHBIX CBS3CH, JIOIHKH
y4eOHOTO 1ponecea, BO3pacTHLIX 0COOCHHOCTEH yuammmxces.

XuMUsI, KaK 0jiHa U3 OCHOBOMOJIAraloMMX 00NacTei eCTeCTBO3HAHMS, SIBJISICTCSI HEOTHEMIIEMON YacThio 00pa30BaHus MIKOMLHUKOB. Kauiprii
HCIIOBCK JKMBET B MHPE BCILIECTB, 03TOMY OH JOJUKCH HMETh OCHOBBI (DYHJIAMEHTAILHBIX 3HAHUH 110 XMMHKM (XUMHYCCKAs CUMBOJINKA, XUMAYECKHC
NOHSTHS, (AKTBI, OCHOBHBIE 3aKOHBI M TEOPHHU), MO3BOJSIIOUIHE BHIPAOOTAThL HPEACTABICHHSN O COCTABE BEHIECTB, MX CTPOEHUM, MPEBpAIIEHUsX.
PAKTHYECKOM HCMOB30BAHMHM, & TAKXKE 00 ONACHOCTH, KOTOPYIO OHH MOIYT HPEICTaBNsTh. M3yuas XUMHIO, ydyaldecs y3HaloT 0 MarepHaibHOM
CIMHCTBE BCEX BEIICCTB OKPYKAIONIETO MUPA, OOYCIOBICHHOCTH CBOMCTB BEIIECTB UX COCTAROM M CTPOECHUEM, NMO3HABAEMOCTH M [IPEACKA3YEMOCTH
XUMHYECKUX siBJieHuid. M3yaenne CBOHCTB BENIECTB M UX HPEBPALICHHA CIOCOOCTBYCT PAa3BUTHIO JOTHUYCCKOIO MBIILIICHHS, a TpaKThdecKkas pabora ¢
BCHICCTBAMH (JTADOPATOPHBIE OMNBITHI) — TPYAOMOOMIO, aKKypatHOCTH U coOpannocTu. Ha npumepe XumMuu yyaiiuecs mojydaroT NpeicTaBIeH s O
METOJAX O3HAHMS, XapaKTEPHLIX /Ul €CTECTBEHHBIX HAYK (DKCIIEPUMEHTAIILHOM H TEOPETHYECKOM ).

Pabouas nporpamma yuebnoro kypea xumun Juis 8 kimacca cocrasiena Ha ocHose [pumepHO# mporpaMMb 0CHOBHOTO 061Iero 06pa3oBanks
Mo XumuH (6a308bI YPOBEHB) M IIPOrPAMMBI Kypca XHMHH s ydarmuxcst 8 kraccoB o0meoOpasosarenbHbix yupexctuii asropa O. C. I'abpuensua
(2010 roua).

IIporpamma paccunTana Ha 68 yacos (2 yaca B HEJICITIO), B TOM YHCIIE Ha KOHTPOJIbHbIE paboThI- 4 Yaca, MpakTHYeCKHe paboThl —7 YacoB.

Copeprkarne nporpaMMbl HAPaBICHO HA OCBOCHUE YUaAIMMUCS 3HAHWH, YMCHUIA ¥ HABLIKOB Ha 6a30BOM YPOBHE.

ean n3yuenus xumuu B 8 Kiacee:

*  OCBOCHME BayKHEHIIUX 3HAHUI 00 OCHOBHBIX MOHSTHIX H 3aKOHAX XHMHH, XHMHYCCKOH CUMBOJIHKE;

* OBNAQ/ICHUE YMCHUAMM HadIIOaTh XHMHUYECKHE SIBICHUS, MPOBOJUTL XMMUICCKHIA IKCIIEPUMEHT, MPOU3BOAUTEL PACYETHI HA OCHOBE XHMHUYECKHUX
(opmysr BenecTs U ypaBHeHUH XUMUYECKUX PEaKIMii;

* PasBHTHC [TO3HABATCIILHBIX MHTEPECOB M MHTEIUIEKTYANLHBIX CHOCOOHOCTEH B HpoHecce MNPOBCJCHHS XHMHUYECKOTO 9KCIEPUMEHTA,
CaMOCTOSTENILHOIO PHOOPETEHUA 3HAHUH B COOTRETCTBUU € BOZHUKAKOIIMMU JKH3HCHHBIMMU [10TPEOHOCTIMH;

* BOCIHTAHHE OTHOUICHHS K XMMHUM KaK K OJIHOMY M3 (DYHIAMCHTAILHBLIX KOMIOHCHTOR €CTCCTBOZHAHUS U 2JIEMEHTY OOIICUEIIOBEYECKOH KYJILTYPBI;

* HpUMCHEHME NOTYYCHHBIX 3HAHHU W yMeHui jis OE30MacHOr0 MCHOIBL3OBAHUS BEIECTB M MATCPUANIOB B OBITY, CEJIbCKOM XO3SHCTBE M Ha
POU3BOJICTBE, PEUICHHST TPAKTHYCCKHX 3aJla4 B UHOBCEAHCBHOW KU3HM, MPCAYNPCKACHUS SIBICHUNA, HAHOCAIIMX BPEA 3J0POBLIO YEIOBEKA M

OKpYIKarolIiel cpeje.



Ja1aun:
|.CpopmupoBath 3HaHHE OCHOBHBIX HOHATHIT H 3aKOHOB XMMUH]
2. BocnurbiBaTh 00LICUEIOBEUCCKYO KYJILTYPY;
3. Vuurth Habmoaarh, MPUMEHITH MOTYYCHHBIC 3HAHUS HA ITPAKTHKE.

JIMMHOCTHBLIME Pe3yJbTATAMH H3YUCHHS TpejMera « Xumus» B 8 Kiacce ABJIAIOTCS CCYIONHC YMCHHUSE:

© OCOZHABATHL €JIMHCTBO M IEJIOCTHOCTH OKPYIKAIOLIEI0 MHpPA, BO3MOXNKHOCTH €I'0 IMO3HABAEMOCTH H 0OBLICHUMOCTH HA OCHOBE JOCTHIKEHHM
HAYKH

® [IOCTEIIEHHO BBLICTPAHBATL CODCTBCHHOC IIEJIOCTHOE MHPOBO33PEHHE:  O0CO3HABATL NoTPeOHOCTHL U FOTOBHOCTH K €aMOOOPA3’OBAHHIO, B TOM
qUCsIC M B PAMKAX CAMOCTOSTENLHON JICSTEIBHOCTH BHE LIKOJIBL,

e OICHUBATD JKHU3HCHHBIE CHTYaIMU ¢ TOUKH 3peHus Oe3onactoro odpasa xKHu3H1 H COXPAHEHHUS 3/10POBbL,

e OIICHUBATH DKOJOTHUECKHH PUCK B3aMMOOTHOIICHNAN YeJIOBEKA U TIPUPO/JIBI.

g (bOpMPIpOBd]I: IKOJIOTHUCCKOC MBIIIIJICHHE: YMEHHE OlEHUBAaTL CBOIO JEATESIBHOCTL H ITOCTYIKH APpYIHX m{men C TOYKH 3pCHHA COXPAHCHHS
Opr}KaIOIHLH cpejibl - rapaHTa *KH3HH 1 DJ]ELI"OI'IOJ'[}“{MH J10JIeH Ha 3eMie.

MeTanpeAMeTHLIME Pe3yJIbTaTaMH H3YICHUs Kypea «XHUMHs» ABIACTCS (opmuposanue ynusepcaibhbix yuaeOubix efictenil (YVY).

Pecyvasmucnoie YVII.
e CAMOCTOSATEIILIO OOHAPYKUBaTh U GOPMYTHPOBATH YUCOHYIO IPODIEMY, ONPEACIIATE LeI1b yUeOHOH JeATelIbHOCTH,
e BEUIBHIATH BCPCHH pelnenus mpoOlieMbl, 0CO3HABATH KOHCUHBIH PE3yJIbTar, BEIOUPATL W3 MPE/UIOKCHHBIX H MCKATh CAMOCTOATEIIHHO CPE/ICTBA

JOCTHIKCHH S 11CITH
@ COCTaBIATL (M HAMBHAYaAIILHO HIIH B r]vyrme) I1J1aH peLicH#us l'[p()GJleMB]_',
L4 [3&60'1'El$1 MO 1L1aHy, CBEPAThH CBOH JICHCTRUS C LENLIO U, TTPH HeoOX0IHMOCTH, HCHPABIATL OILIHOKH CaMOCTOSITENLIO;
® B JIHAJIOTE C YUHTEIEM COBEPUICHCTBOBATD CaAMOCTOSTCIIEHO Bblp&ﬁOTaH!lblC KPHTCPHH OICHKH.

loznasamenvitbre YV

° AHAIM3UPOBATE, CPABHUBATD, KIACCHPUIMPOBATH 1 0000maTh (aKTsl U ABICHHS. BLISIBISITE IPUUMHBL U CHEACTBUS POCTBIX ABICHHH.

e OCYLIECTBIISITH CPABHEHUE, KIACCH(DHKAIMIO, CAMOCTOSTCIBHO BRIOHPAsk OCHOBANNS M KPUTEPUM JULL YKASAHHBIX JIOT MYECKMX ONEpaLii;

e CTPOUTD JIOTHYUECKOE PACCYKICHHE, BKIIOYAIONICE YCTAHOBICHHE [PUIMHHO-CIICACTBCHHBIX cBsi3eil.

 CO3/1aBATH CXEMATHUCCKHE MOJIENH C BLLICTCHAEM CYIICCTBEHHBIX XapaKTePHCTUK 00BEKTA.

e COCTARIISATH TE3HUCHI, PA3TAUNBIC BU/bI MITAHOB (IPOCTHIX, CJIOKHBIX U T.IT.).

e 1peoOPa3OBLIBATL HHPOPMALIMIO W3 OJIHOIO BUJIA B JPYTOi (TabiuIly B TEKCT H IP. ).

e yMETh OMpEelsiTh BO3MOKHBIE HCTOYHMKM HEOOXO/MMBIX CBEICHUH, MPOU3BOJMTE ITOMCK uudopMalK, aHAJIU3UPOBATh U OLEHMBATH €€
JOCTOBEPHOCTD.

Kommyvnuramusnore Y VI

CaMOCTOSITENILHO Opranu30BbIBaTL yueOHOE B3aUMOJICHCTBHC B rpyiile (onpejcisTh O0HE e, PaclpeieisiTh poJM, JOroBAPHBATLCS Pyl C
JIPDYTOM H T.JL.).



[peaMerubIMu pe3yIbTaTaMi H3ydeius NPe/IMETa ABIAIOTCs CAEAYIOMNE YMEHMS:
® 0CO3HaHME POJIH BELIECTB:
- QUPEJICHSATH POJIb PA3JIMYHBIX BELIECTB B [IPHPOJIE H TEXHUKE;
- 00BACHATE POJIb BEILIECTB B UX KPYIOBOPOTE.
® PACCMOTPEHUE XMMUYECKHX IIPOLIECCOB:
- IPHBOJIMTE MPUMEPBI XHMUYECKUX TPOIICCCOB B IPUPOJIE;
- HAXOJIUTH YePThI, CBHACTEILCTBYIOUME 00 001NN MPU3HAKAX XUMHUYECKHUX HPOLECCOB U UX PA3IHUHsIX.
® HCI0JIL30BAHUE XUMHYUCCKUX 3HaHUN B OBITY:
— 00BACHTD 3HAYEHUE BEIIECTR B JKH3HH W XO34HCTBE YellOBEKA.
® OOBACHSTH MHP € TOYKH 3PEHUST XUMUMU:
— NEPCHHCIATEL OTIHYHTCIILHBIC CBOMCTBA XUMHUYCCKHUX BCIICCTR,
pas;iu4aTh OCHOBHDBIE XUMHYECKHE [TPOLIECCHI;
- OTIPENEHATH OCHOBHBIE KIIACCHhI HCOPIaHUYECKHX BEIICCTR;
- NOHMUMAaTh CMBLICII XUMUYECKHX TEPMHUHOB.
® OBJIaJICHHE OCHOBAMH MCTOA0B ITO3HANW, XapaKTCPHBIX AJI €CTECTBEHHbBIX HaYK:
- XapakTCPU30BaTh METO/IbI XUMHUCCKOH HayKu (HabII0/CHUEe, CPABHCHUE, IKCIICPUMEHT, H3MEPEHHE) H UX POITh B MOZHAHUK IIPUPOJIBL;
- [IPOBOJIUTE XUMHYECKHE ONBITH H AKCTIEPUMEHTHI U OOBSICHATE UX PE3YIhTATHL.
® YMEHHE OIICHUBATh MTOBCJICHHE YEJIOBCKA C TOYKH 3PEHUs XUMHUYECKOH 0E30MacHOCTH 110 OTHONICHHIO K YEIIOBEKY H ITPHPOJIE:
- UCIOIBL30BATH 3HAHMSI XHMUH TIPH COOMIOIEHHH MTPARUI HCIIOIB30BaHHS ObITOBLIX XHMHUCCKHUX MPENapaToB;
pazyaTh OnacHble U DE30NaCHBIC BEleCTRa.

Pabouas nmporpaMma nocTpoeHa Ha OCHOBE KOHIEHTPHYECKOTO MOAXO0d. JTO JIOCTHIACTCS I1yTEM BbIUICHEHHS JMIAKTHYCCKOW €/MHHIBI —
XMUMHUCCKOr0 HJIEMEHTA - ¥ JATbHCHINEM YCIOKHEHIN W PACUIMPEHUHU €€: 3eCh TAKOBBIMU BBICTYNAIOT (POPMBI CYLIECTBOBAHUS (CBODOIHBIE aTOMBI,
NPOCTbIC H COXKHbLIE BEIECTBA). B nporpamme  yunmTbIBaeTCS peali3aliisi MEKITPEIMETHBIX CBsizel ¢ kypcom (usuxu (7 knace) u 6uonorun (6-7
KITACCHI), T/I€ IAETCs 3HAKOMCTBO ¢ CTPOCHHEM aTOMa, XHMHUYECKON OPraHu3alueii KIACTKH U [1polieccaMu 0OMeHa BEIECTB.

OcuoBHOH (Gopmoii opranu3anuu yueOGHOro npoLecca sBiIseTcs KIacCHO-ypOUuHas cucTeMa. B KauecTse MOMOIHUTENbHBIX dopm opranuzanmu
0Opa3oBaTENBLHOTO  MPOIECCa HCMOJBb3YETCsl CHCTEMA KOHCY/IBTAIHOHHOM IOICPIKKH, HHIMBHIYAILHLIX 3aHATHH, camocTosTenbHas paboTa
YHAUIHUXCS € HCHOJIL30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOIOTHMA.

[Ipeobianatomeli Gopmoi  KOHTPONS BBICTYHAIOT HCHMEHHBIH  (CAMOCTOSTENBHBIC W KOHTPOJbHBIC paboTh) U YCTHBIA ONpoc
(cobecenopanue).
HexoaHbIMu JJOKYMEHTAMM /LIS COCTABJIEHUS npUMepa padoueii nporpaMmMbl SBHIIHCH:
[Mprkas Munobprayku ot 17.12.2010r. Ne 1897 «O6 yreepiaeHuu 1 BeiieHun B aeiicreue GIOC O00»
[Ipukas MunoGpnayku o1 17.05.2012 Ne 413 «O6 yreepkacnun 1 seeacHun s eiicteue GI'OC cpennero( nonHoro) oduero odbpasoBaHus»
[Tucbmo Munmcerepersa obpazosanus 1 Hayku PO or 19 anpens 2011r. Ne03-255 «O Beeaennn deepaibHbIX roCyAapeTBEHHBIX 00pPa30BATENbHbIX
cranaapTor ofduero obpazoBaHuay
4. Tpukaz Munobpuayku Poccun o1 7 wionst 2012 1. Ne 24480 «OG6 yreepricaetnn (eaepanbHOro rocy1apecTBeHHOr0 00pazoBaTenbHOro cTaHjapra
cpejiHero (nojiHoro) obuiero obpasoBanus»
5. DenepanbHoro rocyIApCTBEHHOIO 06PA3OBATENLHOIO CTaHAAPTa OCHOBHOIO 001ero obpazosanus (npukas MuHucTepeTBa 00pa3OBAHUS U HAYKH

o —

Poccuiickolt Depepaumm o1 17 pexabps 2010 r. No 1897)



6. [lpumeptibie porpamMmbl 1o yHeOHbIM npeameTam (GeacpanbHoro GazucHoro yuyebHoro nnaua.

3a ocuHopy pabouell rporpammbl B3sTa MPOrpaMMa Kypca XUMHW Ui 8-11 knaccor obueobpazoparenbiibix yupexaenuii (asrop  O.C. Tabpuesnsin),
pekomenjiopanHas JlenaprameHToM 00pa3oBaTE/IbHBLIX MPOrpamMM M CTaHAapToOR obuwero obpazosanus Munuctepersa obpasopanus PD, onydnukosanHas
uznarenbereom «podar 8 2010 roay.
[Tpemnaraembie MaTepHasbl pa3paboTatbl Ha OCHOBE aBTOPCKOM MPOrpaMmbl O.C.'abpuensna, coorsercraytotueii deepanbHOMY KOMIOHEHTY ['0Cy IapeTBEHHOrO
cranjapra o6uero o6pasosanus U JonyleHHod MunucrepeTBom 00pasosanms U HayKu Poccuiickoit Meapepanun (O.C.I'abpuenau Tlporpamma Kypea XUMHAK Ul
8-11 Kknaccor 06LEOGPA30BATENBHBIX YUPEIKACHHH — 2-€ n3slanue, nepepaboTaHioe U JI0MOJHEHHOE — M.: dpoda, 2010.).
ABTOPCKO# MPOrPaMMe COOTBETCTBYET YIeOHMK: «Xumus 8 Kace»
B apTopckyto nporpaMmy BHECEHbI CIEAYIOLIME H3MCHEHHS:
1.¥YBeuueno 4Mcs10 HacoB Ha H3YHEHHUE TEM!
_ «Baesenue» 5 uacos BMECTO 4 4acoB 3a CHET BKJIOUEHUs MpakTiueckux pabor Nel n Ne2.
- Tema 3 «CoearHenusi XUMHUYECKHMX 2IEMEHTOBY /10 15 yacos BMecTo 12 4acoe 3a CUeT BKJIOUCHUS PAKTHHCCKHUX pabot Ne3 u Ne5.
- Tema Ned «Mamenienns, npoucxosiiye ¢ Beiectramuy 12 vacos smecto 10 4acos 3a cUET BRIOUCHNS npakTHyeckoi paboTel Ned.
- Tema Ne6 «Pacrtsopenne. Pactsopbl. CBoiCTBa PacTBOPOB SJCKTPOJIUTOB 22 uaca BMecTO 18 4acoB 3a cueT BKJIOYEHMS MpPakTHHECKMX paboT Ne, 9.
[TpakTideckas pabora Ne6,7 HCKIHOHCHDI, T.K. OTbITbI M3 5THX paboT NOBTOPAIOTCS! B NpaKTHUecKol pabore Ne8.
Takum 0Gpa3zoM, MPAKTHUECKHE PabOThI, COCTAB/AIOLIME TEMY 5 U TeMy 7, pacnpee/iCHbl 1o ApyrHM TEMaM Kypea B COOTBETCTBHH C M3YUaeMbIM MaTEpHAIIOM
(nymepats npakTuueckux pabot no yueduuky O.C. ['abpuesnsna 2013r. M3IaHMA)
2.V BeIHse o YMC0 YacoB Ha M3yueHue Beeaenus st uzyuenus unetpykraxa no Th npasun nosejicHua v paboThl B KAOUHETE XMMHH. Y MEHBIIEHO YHCIIO YacoB
Ha W3yueHUe TeMbl | «ATOMbI XUMHUECKUX deMeHToB» ¢ 10 uacos 10 7 4acos, T.K. MOHATHE 06 uzoTONaxX paccmarTpuBaercs Ha ypoke «OCHOBHbIC CBEACHHS O
CTPOCHHM ATOMOBY. YBEJAHYEHO 4HCIo 4acoB Ha uzyuenue Tembl Ne3«CoeMHCHM XMMUUCCKUX DIICMCHTORY B CBA3H € TPYAHOCTAMH B peLUeHMH 3aja4 Ha
HAXOIKIGHHE MACCOBOM JI0/IM BEILECTRA. YBEANUEHO UHCIO YacoB Ha waydctue Tembl Nod «M3merienus, NpOMCXOASIINE C BOWECTBAMUY, T.K. BIIOUCHA TCMA O
MOHATHH CKOPOCTH XMMMUECKON PEAKUMU M BO3HMKAIOT 3aTPYAHECHUA NPU PActeTax 110 ypaBHEHHAM XHMHUHCCKAX peakiMii. Y BeJIHUEHO0 YUCIO 4acoB Ha U3yUueHHe
tembl NoS« Pactropenue 1 pactsopbl. OBP», T. K.IpoBoAnTCs roj0Bas K.p. 3a Kype 8 K1acca u BO3HUKACT HEOBXOAUMOCTL CUCTEMHOrO 06001IeHHs Beero yuedHoro
MaTepualia M3yHeHHOro 3a roji.
3.13 aBTOpCKOii NPOrpaMMbl HCKITIOUEHA HYacTh y4eOHOro Marepuana, KOTopbii OTCYTCTBYET B 0653aTENbHOM MHHUMYME COJIEPIKaHusl OCHOBHBIX 00pa30BaTe/IbHbIX
ApOrpaMM Ul OCHOBHOM LIKOMBI, TAKKE HCKIOUCHBI HEKOTOPHIC JEMOHCTPAMOHHBIE ONBITHI H naboparopHpie paboThl KW3-3a HEMOCTATKA BPEMEHH HA MX
BBIMOAHEHHE 1P 2 Yacax B HeeNio, Tak Kak aBTOpeKas nporpamMmma npejlycMaTpusact 2/3 yaca B HeENIO.
KonkpeTiibie TpeGORaHMs K YPOBHIO IOJIFOTOBKH BLIMYCKHHUKOB OMPE/IC/ICHbI T KK0r0 YPOKa U BIIOUCHDI B OYPOUHOE [U1AHHPOBAHHC.
B noypoutiom nianuposanun B rpade «Msyuaembic BONpOCkD KyPCHBOM BbIACICH MaTCpHall, KOTOPBIH MOMIEKHT H3YYeHUIO, HO He BKmouaeres B Tpebosanus K
VPOBHIO MOAIOTOBKH BbINYCKHHKOB.



Temamuueckoe naanuposanue no xumuu, 8 Krace,
(2 uaca ¢ neoenio, 6cezo 68 uacoeg)
YMK O.C. I'aopuensina.

Ne | HaumenoBauue rembl Bceero ' U3 nux
n/n HacoB | _ .
[IpakTHyeckHe padoThbl Kounrpoas YPOKH
nble
_ | ) padoThi
1. | Tema 1.Bpenenue 0 Nol No2. ITpuémpl obpatenus ¢ nadoparopHbiM 00OPYL0BAHHEM H 4
HaOMIOJEHHE 3a FOPSILLICH CBCHOH.

2. | Tema?2. 7 K.p. Nel 6
ATOMBI XMMHYECKHX TCMEHTOR B

3. | Tema 3. 5 5
[IpocTeic BelecTBa - . B

4. Tema 4. 16 No3. AHaiM3 NOUBbl U BOJIbI. K.p. Ne2 13
CoeMHEHHE XHMHYECKHX N4, [TpuroroBneHue pacTBOpa caxapa ¢ 3ajlaHHOH MacCOBOH JIOJICH
HIEMEHTOR - PACTBOPEHHOr'O BEILECTBA.

5. | Temas. 12 No5. [1pu3HAKH XUMHYECKHX PeaKkLHii. K.p. Ne3 10
H3meHeHnHsa, NpOUCXOAALIME C
BEIIIECTBAMM.

6. Tema 6. 22 | No6.CroiicTsa KH_C-J'IOT, OCHOBAHWM, OKCH/IOB M COMNEH. Hrorosas 19
Pacreopenue. Pacteopbl. CBolicTBa No7. PelieHue IKCNEPHMEHTANLHBIX 3a4ad. K.p. Ne4
PACTBOPOB 3MEKTPOJIUTOB.

68 6 4 58

Hroro:




COJAEPKAHUE U3YHAEMOTI'O KYPCA
8 KJIACC

Tema 1. Beegenue B xumuio (6 1)

XuMus — HayKa O BEleCTBaxX, UX CBOHCTBAX M NIPEBPALICHUIX.

[ToHsTHE O XHUMHUYECKOM JIEMEHTE U (pOpMAaX €ro CyHIeCTROBAHUS: CBOOOHBIX ATOMAX, IPOCTHIX W CIIOIKHBIX BEIECTBA

[NpeBpaimenus pernects. OTIMUNE XUMHUICCKHX PEaKiHii OT (PU3HUECKHX sABiCHUi. POJIb XUMUH B KH3HH HEJIOBCKA.

KpaTkue cpefieHMs W3 MCTOPHH BO3HUKHOBCHHS M passuTus xumuu. [lepuoj anxumun. [onstue o pumocodekom kamue. Xumus B XVI B.
Passutue xumuu Ha Pycu. Pob OTCUECTBEHHEIX YUEHBIX B CTAHOBJEHHH XHMH4eCKOH Hayku - paGoret M. B. Jlomonocosa, A. M. bytneposa, JI. U.
Menieineena.

XUMHUCCKas CHUMBOJHKA. 3HAKH XUMHUCCKHX OIEMEHTOB M IPOMCXOX/ICHME WX HaszBaHuil. Xummdeckue Qopmyibl. MHIEKCH u
ko PuimenTs. OTHOCHTENLHBIC ATOMHAs i MOJICKYJIpHas Macchl. PacueT MaccoBoi JIOJIN XUMHUYECKOTO 2JIEMEHTA 110 (PopmyJie BelIECTBA.

[Teproamyeckas cucTeMa XUMHUYecKuX anementos JI M. Menseneesa, ee CrpykTypa: Malbie H OONBIIME HEPHOJIBL, IPYIIILL U IO PYIIIbI
(rnasuas u nobounas). [Teprouueckas cHcTeMa Kak CrpaBoYyHoe MOCOOUE JUIs TIONMYHCHHs CBEJICHNH O XHMHUICCKHUX 5/IEMCHTAX.

Pacuérupie 3anaun. 1. Haxosenue OTHOCHTENLHON MONEKYJSIPHOM Macchl BelecTBa Mo ero XumMudeckod Qopmyrne. 2. Berancienne
MAaCCOBOM [I0JIM XUMHUECKOI0 HJICMEHTa B BELIIECTRE MO €ro (hopmylie.

Ipakruueckast padora Ne 1
[IpaBuia TexHuku 6e30MacHOCTH NIPH paboTe B xumMuueckoM kabuuere. Jlaboparopioe 00opyoBaHHE 1 OOpAIIEHHE € HUM.

[IpakTHyecckas padora Ne 2
HabGmnoenue 3a ropsiteid CBe40u.

[IpeaMeTHbIe Pe3yabTAThl 00YYeHHS

Yyaruucst JI0JKEH yMems:

e HCIONB30BATh MPH XApPAKTEPHCTHKE BEUICCTB [OHATHS: ATOMY, (MONEKYJA», «XMMUYECKUH SICMEHT», «XUMHYCCKHH 3HAK, WM CHMBOI,
«BEWECTRBOY, «IIPOCTOE BEIIECTBOY. «CIOKHOE BELIECTBO», «CBOMCTBA BCIICCTBY, (XHUMHUECKHE SBICHHS, «(DHIHUCCKHE  SIBICHMS,
«K0POUIHEHTE, «HHICKCHD), «OTHOCHTEIIBHAS aTOMHAs MACCA», KOTHOCHTCIILHAS MOJICKYIISIPHAS MACCa», «MACCOBAst JI0JIS DJICMEHTa):

e 3HATH: MPEAMETDI H3YUEHHS €CTECTBCHHOHAYYHBIX JUCLMILIMH, B TOM YUCIIC XUMUM; XUMHYCCKHE CHMBOIIBL, MX HAa3BaHMs W NPOH3HOMICHHE,

e KiacCH(PMIMPOBATH BELIECTRA 110 COCTABY Ha MPOCTHIC H CIOMKHBIC,

e pa3MYATh: TCJA M BCICCTBA; XUMHUCCKHI DJIEMEHT M [IPOCTOC BEIIECTBO;

o ONUCHIBATH: (OPMbI CYLICCTBOBANMS XMMHUCCKHX DIIEMEHTOB (CBOOOIbIC aTOMBL, MPOCTRHIC BEINECTBA, CIOKHBIC BCIICCTBA); TaOIHUNYIO
dbopmy Tleproamueckoil chcTeMbl XHMMHUYCCKHX JNICMEHTOB; IloJiokenue diementa B Tabiuue JI. WM. Menneneesa, MCnonbsys mOHATHS
CIIEPHOJLY, «IPYIIIAY. «FIABHAs TOAPYIAY, «IIOOOUHAs MOJArPYIIa»; CBOHCTBA BEWECTB (TBEPIbIX, KHIKHX, rA3000pasHbIX);



OOBACHSITE CYIHOCTH XUMHYECKHX SIBICHHH (C TOUKM 3PCHMs aTOMHO-MOJIEKYJISPHOTO YYCHMs) W UX NPUHIMIHAILHOE OTIMYHE OT
(pm3nIECKnX SBICHUIA;

XapaKkTePU30BaTh: OCHOBHBIE METO/IBI H3YUCHHS €CTECTBEHHBIX JAUCUMIUIMN (HAOMOIeHUEe, SKCIEPUMEHT, MOJICIHPOBAHKE); BELIECTRO O €ro
XUMHYCCKOH (OpMyJIe COrjlacHO IuiaHy: KadeCTBCHHBIH COCTaB, THIT BeliecTBa (MPOCTOE MM CIOXKHOE), KOMMYCCTBEHHBIH COCTaB,
OTHOCHTEbLHAsSE MOJICKYJISIPHAsT Macca, COOTHOLICHHE MACC DJICMEHTOB B BCIIECTBE, MACCOBBIC JIOJIM DIIEMEHTOB B BELIECTBE (I CIIOIKHBIX
BELIECTB); POJIb XMMHHU (ITOJOKUTEILHYIO H OTPHIATEILHYIO) B KU3HH YEI0BEKa, apIyMEHTHPOBATh CBOEC OTHOMICHUE K 3TOii npobiiemMe;
BBIMUCIISITE OTHOCHTEIBHYIO MOJICKYJIIPHYIO MAcCy BEIECTBA U MACCOBYIO JIOJIK XHMUYECKOI'0 2JIEMEHTA B COSIMHEHUSIX;

[IPOBOJINTH HAOIIOICHUS CBOMCTR BEIIECTB U SBICHUH, MPOUCXOJISININX ¢ BEIIECTBAMU;

COOIIOIATh PABKIIA TEXHUKH OE30MaCHOCTH IIPH 11POBeIeH UM HAOOAeHHIT 1 TabOpaTOPHBIX ONBITOB.

MeTanpemeTHbie pe3yabTaThl 00y YeHH s

Yyamumcs J0JDKeH yMems:

ONpeaciaTh llp('}GJI(:EMBI. T. €. YCTAHABIIHBATD HCCOOTBCTCTBUC MEMCIY KENACMbIM H ﬂCﬁC’l‘BHT@ﬂbHHM;

COCTABJIATE CIIOXKHBIN IUIaH TEKCTA;

BITAJICTE TAKHM BHJOM H3MOMCHHIA TCKCTA, KaK IMMOBCCTBOBAHHE,

NoJI pPYKOBOJACTBOM YHUHTCITA TPOBOAKWTE HCIMTOCPCACTBCHHOC HﬁﬁJ’[H‘.ﬂ,CHHC;

moa pYKOBOACTBOM YUHTCIIA O(DOF]MJ'UITI; oTHeT, lﬁiKIIIOLIaIOI_!_LHﬁ onuMcarnme I[&GJ[]()J.[G[IM}I, Cro pesyjibTaToB, BEIBOJOB,

HCITOJIL30BATh TAKOH BH MBICIICHHOI'O (HI[CH}'[}JHOF(}) MOJCITHPOBAHU, KaK 3HAKOBOC MOJACIMPOBaAHHEC (ua [IPUMEPEC 3HAKOB XHMHYCCKHX
IEMEHTORB, XUMHYECKUX (Popmy);

UCIIOJIE30BaTh TAKOM BHJ MaTCpHallLHOI'O (l'IpCﬂ,MCTHOI"O) MOJICTTMPOBaHMHS, KaK (l]H3H’~I€CI(O(‘.‘- MOJCITHPOBAHHUC (HEI [IPHMEPC MOJICITHPOBAHHA
aTOMOB H MOJI(:‘K)/.J[);

HOJIY4aTh XUMHYECCKYIO HHPOPMALIMIO K3 PA3IIHYHBIX HCTOYHUKORB;

ONPEACIIATb ()G’IJCKT U aCIICKT aHaJin3a i CHHTE3A,

OIpeacisaTb KOMIIOHCHTDI o0bekTa B COOTBETCTBHH C aCIICKTOM dHa/IM3a H CHHTE3Aa;

OCYINCCTBIIATEL KAUMCCTBCHHOC H KOJIMYCCTBCHHOC OITHCAHHUC KOMITOHCHTOB 06’1-)(31{1'3;

ONpEIENITL OTHOMICHUS 00BEKTA ¢ APYTUMH 00bEKTaMH;

OMpeACHAThL CYHCCTBCHHLIC IIPU3HAKH 061361(’['21.

Tema 2. AToMbl XUHMHYCCKHX )JIEeMEHTOB (7 @)
ATOMBbl Kak opMa CYHIECTBOBAHHS XUMHUYCCKHX IeMEeHTOB. OCHOBHbLIE CBEICHHsS O CTPOCHMH aTOMOB. JlokazaresnbCTBa CHOKHOCTH

crpoenus atoMoB. Onwirel Pesepdopua. [1nanerapuas Mojiellb CTpoeHus aroMa.

CocTaB aroMHBIX SIACP:  MpPOTOHBL M HCﬁTpO[-i]::I. OTtHocuTenbHas aromuas Macca. B3auMocBA3b  [MOHSTHI WIIPOTOHN, ({Ilei:I'['pOI-I)),

«OTHOCHTECIIbHAA aTOMHAaA Maccan.

HM3menenue uucna IIPOTOHOB B sAApPC aTOMa - OGpEBOBElI—[HC HOBBIX XHMHYCCKHX DJIEMCHTOB.



M3MeHeHne 4ucia HEeHTpOHOB B syipe atoma - obpasoBanue u30TonoB. CoBpeMeHHOE ONPE/ICICHUE MOHSITHST «XHMHUYCCKHU IITCMCHTY.
M30T0nbl KaK pa3HOBHHOCTH aTOMOB OJIHOIO XMMHUYECKOr0 3JIEMEHTA. '

JekTponbl. CTPOCHUE IICKTPOHHBIX 000JIOUCK aTOMOB XHMMYECKUX dnementoB Nel-20 nepuojmueckoii cuctembr JI. WM. Menjeneesa.
[lonsiTve 0 3aBepIIEHHOM M HE3aBEPIICHHOM JIEKTPOHHOM CIIOC (IHEPreTHYECKOM YPOBHE).

[Tepuojmueckas cucrema xumuueckux snementos JI. M. Menjeneea u cTpocHHE aTtoMOB: (DPM3UYECKHH CMBIC MOPSJAKOBOIO HOMEpa
JJIEMEHTa, HOMepa IPYIIbL, HOMEpa IIEPHOJIA.

MaMeHeHMEe 4MCea JJCKTPOHOB HA BHEINHEM YJIEKTPOHHOM YPOBHE aTOMa XHUMHUYECKOI'O 3jieMeHTa - 00pa3oBaHue NOJIOKUTEIBLHBIX M
oTpHIATENLHBIX HOHOB. MoHBL, 00pasoBanuble aTOMaMi MCTAILIOB M HeMeTa/uToB. [IpudrHbl n3MCHCHIS METAUTHYECKMX M HEMETA/UIMYECKUX CBOHCTB
B MICPHOAaX U rpyrnmax.

O6pazosanue GuHapHbIX cocjiHeHni. [TonsTue 00 noHHOH cBa3u. Cxembl 00pa3oBanus HOHHON CBS3H.

BaauMojelcTBHE aTOMOB XHMHYECKHX JJIEMEHTOB-HEMETAILIOB Mexi1ly co00ll - 0Opa3oBaHue JABYXaTrOMHBIX MOJCKYJ IPOCTHIX BCIICCTB.
KosasienTHas HemossipHas XMMHIECKas CBA3b.

DINEKTPOHHBIE U CTPYKTY PHbIC (DOPMYJIEL

B3auMoO/IeiicTBHE aTOMOB XMMHMUYCCKHMX DJIEMEHTOB-HEMETAIIOB Meiy co00H - oOpazoBaHue OWHAPHBIX COCJMHCHWH HEMETAJIIOB,
DNEKTPOOTPUIATENBLHOCTE. ITOHATHE O KOBANEHTHOH 1OJIAPHON CBA3H.

B3aumoeiCTBHE aTOMOB XHMHYECKUX DIIEMEHTOB-METAIOB Mekly coboit - obpazoBanue MeTalumdeckux Kpucranios. [lousitue o
METAJTUIECKOH CBA3M.

Jiemonerpamuu. Mojienu aToMoB XUMHUECKHX s1ementoB. [leproieckas cuctema Xxumuyeckux snementon /1. M. Menjierneena.

[IpeaMeTHbIC PE3YbTATHI 00YYeHHUS

Yuartuucs noIKeH yymemo:

e HCHOJIBL30BATH TIPH XAPAKTEPHUCTUKE aTOMOB MOHSITHS: «IPOTOH», «HEHTPOHY, «INEKTPOHY, «XHMHICCKHHU DIEMEHTY, «MAcCOBOC HMUCIION,
«U30TOMY, «JIEKTPOHHBIH CIOH», «IHEPreTUUCCKUN YPOBEHDL», «IJIEMEHTBI-METAIIIBD), «IIEMEHTLI-HCMCTAIUIb), TIPH  XAPAKTEPUCTHKE
BCHICCTB [TOHATHS «MOHHAS CBS3bLY, «HOHbBI», «KOBAJICHTHAS HENOJSIPHAS! CBA3bY, «KOBAJICHTHAS MOJIPHAS CBSA3bY, «DJICKTPOOTPUILATE/ILHOCTHY,
CBAIEHTHOCTRY, «METAJIIHYECKAs CBA3bY;

e OIMCHIBATH COCTAB M CTPOCHUC aTOMOB JICMCHTOB ¢ MOPSAKOBBIMU HOMepamu 1—20 B ITeproanyueckoit cucreMe XHMHICCKHX 9JIEMCHTOB J1.
U. Meuieneena;

e COCTABISITL CXCMBI pacipe/ie/ieHust EKTPOHOB 110 MIEKTPOHHBIM CJIOSM B 3JIEKTPOHHOMH 000JI0UKe aTOMOB; CXeMbl 00Pa30BaHMUSI PA3HBIX THITOB
XMUMHYECKOH ¢Bsi3u (HOHHOM, KOBATCHTHOMN, METAIJIMYECKOH);

e OOBLICHATL 3aKOHOMEPHOCTH HW3MEHCHHSI CBOMCTB XUMHUYCCKHX ODIIEMEHTOB (3apsA]0B syIcp 4ToMOB, YHCIA DJIEKTPOHOB HA BHELIHEM
WEKTPOHHOM CJIOE, YHCIO 3all0HACMBIX JEKTPOHHBIX CIIOEB, PAJIMYC aTOMA, MIEKTPOOTPHLATEILHOCTE, METAIIIHUYCCKHE W HEMCTAIUTHYCCKUE
CBOICTBA) B MEpUOJAX M rpynnax (riaaBubiX nojrpymimax) Ilepuoanueckoi cucreMmbl Xxumuyecknx snementon [ M. Menjeneesa ¢ TOUKH
3PEHHS TCOPUU CTPOEHHS aTOMA,

e CpaBHMBATL CBOWCTBA ATOMOB XHMMYECKHUX 3JIEMCHTOB, HAXOJMAIIUXCS B OJIHOM MEPUOIC WIIM TJIABHOW MOArpYIiiie [Tepuojimueckoil cucTembl
xumuueckux arementos JI. Y. Menjeneesa (3apsiioB sSjIep aTOMOB, YHCIIA DJICKTPOHOB HA BHCLIHEM DJICKTPOHHOM CJI0€, YHCIIO 3aIT0IHAEMbIX
HEKTPOHHEBIX CIOEB, PAJMYC aTOMAa, DNIEKTPOOTPULATEILHOCTE, MCTATNIHYCCKHE U HEMETAINIMYECKHE CBOUCTRBA);

e J1aBaTh XAPAKTEPUCTHKY XMMHUUECKHX JIEMEHTOB 10 UX Monoxenuio B Ilepuoauueckon cucreMe XUMHYECKHX 3JIEMEHTOB J. U. Menneneena



(XMMHUYCCKHUIA 3HAK, MOPSIKOBBIA HOMED, MEPUOJ, TPYIIIA, MOArPYIIa, OTHOCHTEIbHAA aTOMHAs Macca, CTPOEHHUE aToMa — 3apsil siapa, YUCiIo
MPOTOHOB H HEHTPOHOB B sjIpe, 0011ee YUCIIO MEKTPOHOB, pacpe/Ie/icHHe MIEKTPOHOB 10 MIEKTPOHHBIM CJIOSIM );

OTPEICIATE THTT XUMHYECKOH CBSI3HM 10 (popmylie BeulecTsa;

IIPUBOJIATH ITPUMEPLI BELIECTB ¢ pa3HbIMU THITAMH XMMHUYCCKOH CBS3H;

XapaKTepu30BaTh MEXaHU3Mbl 00pPa30BaHMs KOBAIEHTHON CBsI3H (OOMEHHBIIT ), HOHHOW CBSI3M, METAIITMYECKON CBSI3H;

YCTAHABJIMBATDL NPUYHHHO-CAC/ICTBEHHBIC CBSA3H: COCTaB BEIIECTBA — THI XUMHUYECKOH CBSI3H;

COCTaBIATL GopMyIibl OUHAPHBIX COEJUHEHUH 110 BAICHTHOCTH

HaXOJAUTh BAJICHTHOCTE 3MEMCHTOB 10 (opmyJie OMHAPHOIO COSMHEHHUSL.

MeranpeaMeTHbIe pe3yabTaThl 00y YeHH ST

anmu Hed 1oKeH YMmemb!

(bopMyJIHPOBATH THIIOTE3Y 11O PEIIEHHUIO [IPOdIIEM;

COCTABJISITh IJIAH BBIMOJIHEH U yueOHOMU 3aiayn, pemenus npodiieM TBOPYECKOro M MOUCKOBOIO XapaKTepa, BLITTOIHCHHS MPOEKTa COBMECTHO €
VUUTEJIEM;

COCTABJISITh T€3UChI TEKCTA;

BJIaJICTh TAKHM BUJIOM H3JIOJKEHUS TEKCTA, KaK OMUCAHUC;

HCIOB30BATh TAKOH BHJI MBICJICHHOTO (MJICAUILHOIO) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJACIMPOBaHUE (HA MPUMEPE COCTABIICHMSI CXEM
00pazoBaHUsI XUMHYECKON CBII3H);

HCITONIL30BaTh TAKOH BHJI MATCPHAIILHOTO (IIPEJAMETHOIO) MOJACIIMPOBAHHNS, KAK aHAJIONOBOE MOJICIIMPOBAHUE;,

MCIIOJIB30BATh TAKOH BUJI MATEPHANBLHOTO (ITPEMETHOTO) MOJICITHPOBAHUS, KaK (PU3HUECKOe MOJCIHpOBaHKEe (Ha IPUMEpPE MOJEIeH CTpoeHus
aTOMOB);

ONpeJIeNTh OOBCKTEI CPABHECHHUSI M ACIIEKT CPABHEHUS 00 BEKTOR;

BBINOJIHSTH HEITOJIHOE OJIHOJIMHEHHOE CPAaBHCHHCE;

BBINOTHSATE HEITOJIHOE KOMILIEKCHOE CPABHEHHE;

BBITIOTHSITE MTOJTHOE OJIHOIHHEHHOE CPaBHEHHUE.

Tema 3. Ilpocrteie Bemecra (54)
[Tonokenue MeTanioB W HEMETANIIOB B HCpHOILH‘-ICCKOﬁ CHCTCMEC XHMHYCCKHX IJIEMCHTOB IL H. MCHJ.[GJICCB’(I. Baskuenue MpOCTLIC

BEIIECTBA - METALIBL: JKEJIC30, AMOMUHUHA, KaTbIHH, Maruuii, natpuit, kanuid. Odmue pusnyeckue cBOHCTBA METAJIIOB.

BaskHCHIIIME MPOCTHIC BEIIECTBA - HEMeTalibl, 00pazoBaHHbIE aTOMaMU KHUCJIOpPOJa, BOAOPOja, asora, cepbl, (ocdopa, yriepoja.

CrocobHOCTL ATOMOB XMUMHUCCKHX IEMEHTOB K 06[33308%1[[[’[10 HECKOJIbKHX THPOCTHIX BCLICCTB - alllIOTPOITHA. AHHOTpOI’IHBIC MO,[ZH(I)I/II{RIJ,‘HH
KHCITOpOdd, [1)00(1}0[38 H onopa. MerajuiHyecKkyue M HeMeTallIHdecKue CBOMCTRa NPOCTBIX BCHICCTB. OTHOCHTENILHOCTE JACICHHAA MPOCTLIX BCIISCTB Ha

METalJibl H HCMETaJlJIbL.



[Tocrosmnas Asoraapo. KonuyectBo semectBa. Mosb. MosnsipHas macca. Monsipieiii 00beM 1a3000pa3HbIX BelecTs. KpaTHbie e/IMHUIB]

KOJMYeCTBa BEIECTBA — MUJUIMMOJb M KHIIOMOJIb, MAIUIMMOJISIPHAS M KHIOMOJISIPHASE MACChl BEHIECTBA, MUITMMOIISIPHBIA U KMJIOMOJSIPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuersl ¢ UCMOob30BaHUEM HOHSITHI «KOJTHYECTBO BEIICCTBA», KMOJISIPHAsE MACCa», «MOJISPHBIA 00BEM ra3oBy, «II0CTOsHHAsS ABOragpoy.
Pac4aernsbie 3anaun. 1. Beraucienne MOSIpHOH Macchl BEHIECTB MO XUMHYeCKUM (opmynam. 2. Pacuersl ¢ HCHONB30BAHUEM MOHATHH

CKOMHUYICCTBO BCUHICCTBa», «MOJISIpHAst Maccay, K]\'IOJ'IF[prlﬁ obbem razoBy, «IOCTOAHHAs ABU['E‘LH,]JO)).

,[lCMOHCTpaHHH. ”CKO’I"Opb[e METAJJILI U HEMETAIIEI KOJIMYECTBOM BelecTtsa | Mons. Moaens MOJIIPHOT'O obnema 1"'5130()6[]83]—!]‘:1)( BCIIICCTB.

IlpeimerHbIe pe3vbTaThl 00VYeHUsI

Yuamuics JIOJKEeH yuemb:

HCIOJIL30BATL TIPH  XaPAKTEPUCTUKE BCIICCTB MOHATHS: «MCTAIIBD), «INIACTHYHOCTLY, «TEIUIONPOBOJHOCTLY, «DIIEKTPOTIPOBOJIHOCTEY,
«HEMETAILIBIY, «AINIOTPOITHAY, «aJlJIOTPOIHBIC BHIOM3MEHEHHS!, HIIH MOTH(DHKAIIN))

OITHCBIBATD [TOJIOKCHUE IIEMEHTOB-METAINIOB M JJIEMEHTOB-HeMmeTalioB B [lepuojimueckoil cucreMme XuMHueckux asiementos JI. M.
Merneneera;

KJ1acCHQHITHPOBATE IIPOCTRIC BEIMECTBA HA METAILILL M HEMETAILIbL, DJIEMEHTBI,

ONpPEJENAThL NPUHAIICKHOCTL HEOPraHHYECKUX BEIECTB K OJTHOMY H3 H3YUYEHHDIX KIACCOB — METa/UIbl i HEMETaL/IbI,

JIOKa3pIBaTh OTHOCHTEIBHOCTD JCJICHHS [IPOCTHIX BEIIECTB HA MCTAIIBI M HEMETaIbL;

XapakTepu3osarh o0ume PU3MUecKne CROHCTRA METAILIOB;

YCTAHABJIMBATL [IPUYHHHO-CIICACTBEHHBIC CBSI3H MEXKY CTPOCHHCM aTroMa M XMMHUYECKOH CBA3BIO B IMPOCTBIX BEINECTBAX — MeETajiax M
HEMEeTaIax;

0OBACHATL MHOTOODpa3ue MPOCTLIX BEHICCTB TAKHM (PaKTOPOM, KaK aJIoTPOITHs;

OIUCHIBATE CBOHCTBA BELIECTB (HA MPUMEPaX MPOCTHIX BEIIECTB —— METAIOB H HCMETAILTOB);

COOMIOAATh PABKIIA TEXHUKH OC30IIaCHOCTH TP MPOBEICHUN HaOMOACHUH 1 TabopaTopHbIX ONBITOB;

MCITOJTb30BATE MPH PCLICHUWH PACHETHBIX 3a/1ay TMOHITHS: «KOJHUYECTBO BELICCTBA», «MOJIbY, «IIOCTOsHHAs ABOIajipo», «MOJSpHAs Maccay,
«MOJIIPHBIA 00BEM ra3zoBy, K HOPMAILHLIC YCIIOBUSIY;

NPOBOJIATH PACYCTLI C HCIOMBL30BAHUEM [LOHATHH: «KOJMYECTBO BELIECTBA», «MOJIIPHAs Macca», «MOJSPHBLIL 00BbEM razoBy», «IMOCTOSIHHAS
ABOTAJIPOY.

MeTarnpeaMeTHbI¢ Pe3yJabTATHI 00yYenust

Yuaimmiicst JIOJKEH yymens!

COCTABIATE KOHCITCKT TCKCTA,

CAMOCTOATCIIBHO HCITOJB30BATE HEIMOCPCICTBCHHOEC Ha’ﬁJI]{}ﬂeHHC;

CaAMOCTOSATCIIBHO 0(1]0]3I\’1JIH'I'13 OTHET, BIITFOUAIOLIMA OITUCaHue I'IE'IGJ][OJ],CI‘I[/IH, CI'o pe3yIbTATOB, BBIBOUOB,
BBLITTOJIHATD [OJIHOC KOMILICKCHOC CpaBHCHUE,

BBITOJHATL CPABHCHHUE MO aHAJTOTHH



Tema 4. CoepuneHuss XHMHYECKHX JIeMeHTOB (16 4)

Crenenb okucienus. OnpeaeieHue CTeneHn OKHCICHUS 3IEMEHTOB 110 XUMHYecKoit hopmyie coenunenust. Cocrasienne Gopmys OnHApHBIX
COoeIMHEHUI, 00UHi crnoco0d UX Ha3bBaHUsl. BUHApHbIE COCAMHEHHS: OKCUIBI, XITOpUabL, cybduib u ap. Cocrasienue ux Gopmyin. [Ipeacrasurenu
OKCH/IOB: BOJIA, YITICKHCIIBIH ra3 i HerameHast u3BecTb. [lpejacrasurein neTyuux BOAOPOIHLIX COSJIMHEHHU : XJIOPOBOAOPO U AMMHUAK.

OcHoBaHMs, WX cOCTaB M HasBaHus. PacTBOpuMoOcTh OCHOBaHuit B Boje. Tabnuuma pacTBOPUMOCTH TIMAPOKCHJIOB H COJICH B BOJIC.
IlpejcrapuTeny wienaodeii: rHAPOKCHBI HATPUA, Kaiusi M Kaiblus. IloHsTHe O KadecTBeHHbIX peakuusx. Mupukaropel. M3amenenune oxpacku
WHMKATOPOB B IIEITOYHOMN cpejie.

Kucnotel, ux cocraB u HazBanus. Knaccudukanua xucnor. [pejcraBurenn KUCHOT: cepHas, colisiHas d a3oTHas. M3MeHenwe OKpacku
UHIMKATOPOB B KUCIIOTHOM Cpejie.

Conu KaK npou3BOHLIE KUCIOT U ocHOBaHUiA. VX coctas u nazsanus. PactsopuMocts cosieii B Bojie. IIpejcraBurenu coliei: XIOpU HaTpusl,
kapboHar u ocdar KaubLUs.

AmopdHble U KPUCTAILTHYECKUE BEIICCTBA.

MexMONEKYNSPHBIE B3aUMOCHCTRBHS. THIIbI KPHCTALIMYCCKUX PEIICTOK: HOHHAs, aTOMHAs, MOJIEKYISPHAsS M METAIIMYECKast. 3aBUCHMOCTb
CBOHCTB BCUICCTB OT THIIOB KPUCTAIUIMYECKHX PEIIETOK.

Bernectsa MOJIEKYISPHOTO ¥ HEMOJICKYJISIPHOIO CTPOSHUS. 3aKOH IIOCTOSHCTBA COCTABa UL BELUECTB MOJIEKYJIIPHOTO CTPOCHHSI.

YucTteie BemecTBa U cMecH. IIpuaMeps! JKMAKHX, TBEPABLIX U a3000pa3sHbIX CMECCH. CpolicTBa YMCTBLIX BelecTB U cmeceil. Mx cocras.
MaccoBas 1 00beMHasl JI0JIH KOMIIOHEHTA cMecH. Pacyersl, cBi3aHHbIe ¢ UCITOJIh30BAHUEM IOHATHS [0,

Pacuérnbie 3agaun. 1. Pacuer MaccoBoii u 00bLeMHON JI0JIcH KOMIIOHCHTOB CMECH BellecTs. 2. BpluuclieHue MacCoBOM JIOJIH BEIISCTBA B
pacTBOPE 10 M3BECTHOM Macce PAcCTBOPEHHOIO BEINECTBA U Macce pacTBOpHUTeNns. 3. BhluucieHne Macchl pacTBOPSIEMOro BEIECTBA U PACTBOPHTEIIS,
HCOOXOJIMMBIX JUISl ITPUTOTOBJICHUS OlPE/IeIEHHOH MacChl PACTROPA € U3BECTHON MacCCOBOH JIONICH PACTBOPCHHOIO BELIECCTBRA.

Jemoncrpanuu. Obpasipl OKCHJIOB, KHCITOT, OCHOBAHUH U cosiel. Mojienn KpUCTA/LIHYCCKUX PELICTOK XJIOPHIAa HaTpHs, aliMasa, OKCHja
yroepoaa (IV). Crnocodrel pazjielieHus cMecel, JUCTHILIALUSA BOIbL.

JlaGoparopubie onbIThi. 1. 3HAKOMCTBO ¢ 00pa3iaMy BEIICCTB Pa3HBIX KIACCOB. 2. Pa3jiencHue cMecei.

[IpakTuyeckas pabora Ne 3.AHanus MOYBbI U BOJIBI.
IMpaxkrnueckas padora Ne 4.[1puroroBienue pacTBopa caxapa ¢ 3a/laHHON MacCOBOH [10J1€H PACTBOPEHHOrO BELLECTBA.
IlpeamerHbie pe3yibTaTbl 00yYeHUs

Yyaruiicst JoJIKEeH ymenb.!

. HCIOJIB30BATL  [TPH xapaKTcpML‘-’rm{e BEHIECTE IIOHATHS: «CTCICHL OKHCICHHA», «BaJICHTHOCTB», «OKCHIbI», «OCHOBAHHI», «(LICIOYHN,
«Ka4YCCTBCHHAA peakuHsy, «<HHIAUKATOP», «KHCJIOThBIR, CKHCITOpOoACOACPKAlIHE KHUCIIOTBIY, ((GGCKHCJ,{OI)OJ_IHIJJC KHCITIOTHI», «KHCJIOTHAA Cpeaan,
«IICITOYHAan Cpejiar, <<1ieif{'l‘pam_~,z-la$| cpejaan, «UiKdia [)[‘I}), {COIIH Y, <<‘c1MD_]'J{[]HbIC BCHICCTBAY, «KPHCTAJIIHYCCKHC BCUICCTBAY, «KpHCTAJLIIMYCCKasd
peuicTKa», «HMOHHAA KpUCTalUTHYdcCKast pelICTKay. «aTOMHas K])HCTaI]HH‘{eCKaH PCICTKa»., «MOJICKYIIAPHAsA ]\'pI/ICTa.IUlH‘ieCKaﬂ PCHICTKa»,
«METaUIMYECKass KPUCTAITNICCKAs PELLETKA», «CMECH;

L KJTaCCH(l)HIalOBaTb CIOMHBLIC HCOPraHWYECKHE BCHICCTBA 110 COCTABY Ha OKCHABLI, OCHOBAHMS, KHCJIOTBI U COJIM; OCHOBAHHU, KMCJIIOThlI H COJITH
IO pacTBOPHMOCTH B BOJIC, KHC/IOTHI MO OCHOBHOCTH W CONCPIKaAHHED KHCITOpOad,

. OIpCHCIIATEL NPUHAANICHKHOCTE HCOPraHM4YeCcKkux BCUHICCTB K OJIHOMY H3 H3YYCHHBIX KITACCOB (OE(C[/I,[II)]., JICTYYHE BOUMOPOJHBIC COCIHHCHHA,



OCHOBAHMsI, KMCIOTBL, COJIM) 110 (opMmyIle;

OMMCHIBATE CBOHCTBA OTJICHIBHBIX MPCACTABMTENCH OKCHJIOB (HAa [pUMEPE BOJbl, YITIEKHCIOTO rasa, HETralleHOH HU3BECTH), ICTYUHX
BOJOPOAHDBIX COC/IMHEH U (1—1a HpUMEpe XJIOPOBOJAOPOAd H EiMMHaI(Ei), OCHOBaHHU (H& npuMepe rHAPOKCHIIOB HATPHA, KaJiHidl H KEUTBII,HF!),
KHCIOT (Ha MPUMEpe CEPHOM KUCIIOTRI) U coJiel (Ha npuMepe XJ1opuia HaTpus, KapboHata KaubLus, (ochara kanbus);

OIpeACIIATL BAJICHTHOCTEL H CTECIICHL OKHCIICHHA AEMCHTOB B BENICCTBax:

COCTaBJIATE (l)OpMyJTH OKCHJTOB, 00H(3BEiI-II/IH, KHUCIOT U COJICH 110 BaJIECHTHOCTSM M CTEIEHAM OKHCJICHHMS DIEMEHTOB, a TaKxKe 3apsjiaMm HOHOB,
VKazanHBIM B TaOIHIIE paCTBOPUMOCTH KUCIIOT, OCHOBAHKH U COJICH;

COCTAaBJISATL HA3BaAHKWUA OKCHIOB, OCI!(JL!a]'lHﬁ, KHCIHOT H COﬂCﬁ; CpaBHHBATH BAIICHTHOCTL H CTCHNECHbL OKHCIICHHA, OKCHJBI, OCHOBaAHHI, KHCJIOTEI H
COJIH 10 COCTABY;

HCITOJIL30BaTh Tﬁﬁ_rlPTI[y PacTBOpPUMOCTH LTI onpejaeeHus pacTBOPUMOCTH BEIICCTRB,

YCTaHABJIUBATL I'CHETHYECKYIO CBA3L MENKITY OKCHJOM H THIAPO-KCHUJIOM H [-121060[)0'1‘; NPHYHHHO-CIICIICTBCHHLIC CBIA3H MCXIY CTPOCHHEM
ATOMA, XUMHUYECKOI CBA3HI0 M THITOM KPUCTAIUIMYECKOM PEIIETKH XUMHUYECKUX COEIMHEHHI]

XapakTepusoBarh arToOMHBIC, MOJICKYTAPHEIC, HOHHBIC MECTAIUTHYECKHE KPUCTAJLIHYECKHUE PEUICTKH, CPEly pacTBOpa C [MTOMOIIBIO IKAbI pl[,
IMPUBOJAWUTE HPUMCPBI BCIICCTB C Pa3HbIMH THIIAMH I{DI/IC'I‘HJIJIHHGCKOH PELICTKH,

npoBOAHTE Haﬁﬂi{)ﬂ,CHHﬂ 38 CBOMCTBAMH BEUISCTB M SABJIEHHAMH, [MPOUCXOJIAITUMH C BELIECTBaAMU,

COOMIO/IATE IIpABUIIA TEXHUKH B€30TaCHOCTH MPH TPOBEJCHUN HADIIOIEHUH W OIILITOB;

HCCIIE0BATh CPEJIY pacTBopa ¢ MOMOHIBIO HHIUKATOPOB, OKCHEPHUMEHTAIEHO pa3miyaTh KUCITOTHI M HICJIOHH, MOJIL3YACH MHAWKATOPaAMH
HCIIOJIBE30BATE 1IPU PCLICHHH PACUETHLIX 3a/1a4 [MOHATHH «MacCoBasd J10JId AIEMEHTA B BeIeCTBe», «MacCoBad NOJS PaCTBOPCHHOI'O BCLICCTBA,
«obneMHas JTOJTA FElf%OOG[’)a.’.SI-I(Jl“O BeLecTnan,

[IPOBOJTHTE PACHCTLI C HMCIHOJB30BAHMCM MOHATHH «MacCOBas JOM8 DJIEMEHTa B BEUISCTBE», «MaccoBad JIONs pacTBOPCHHOIO BEIIECTBa»,
«obneMHasg JLOJI ra3006pa3ﬂoro BeLIecTna».

Me'[“ill‘[[)e,Ll,MCTHble pe3yabTarTbl 06}"—[0[“‘1&1

Vaamuhcs J0JIKCH yuemsb:

COCTABRIIATHL HA OCHOBE TEKCTA TAOIHIIBL, B TOM Yncie ¢ mpumeneHueM cpejcrs KT,

MO PYKOBOJICTBOM YUHTEIIS IIPOBOINTE OIIOCPEIOBAHHOE HAOIOIEHUE

IO/ PYKOBOJICTBOM YUUTEINSE OQOPMIISITE OTUET, BKIIOYAIOIMH ONMCAHUC IKCICPUMEHTA, €T0 PE3yJIbTATOB, BLIBOJOB,

OCYIICCTBIIATL UHJAYKTHBHOE 0000McHHe (0T @IMHHYHOrO JIOCTOBEPHOro K OOIIEMY BEPOSTHOCTHOMY), T. €. Olpeleisith obmue
CYIIECTBEHHbIC PU3HAKH JIBYX U 0oJice 00beKTOB U (PUKCHPOBATL UX B (JOPME MOHSATHS UK CYIKCHHS;

OCYILIECTBIISTE JICIYKTUBHOE 00001enue (TToABEACHHE SIMHHIHOTO JIOCTOBEPHOIO 101 00IIee JIOCTOBEPHOE), T. €. AKTYAIU3HPOBATH HOHATHE
WM CY)KJICHHE, H OTOKIECTBIATL C HUM COOTBETCTBYIOLIME CYILECTBEHHBIC MPU3HAKH OJIHOIO WIH DoJice 00BEKTOB;

OIPEIC/IAThL ACHEKT KIacCUPUKALMK;

OCYIIECTBISTH KIIaCCHPUKAIUIO;

3HATL M MCTIONBL30BATEL pasjiMuHbIe (POPMBI IPEICTABICHUS KlacCH(PUKALIMHU.



Tema 5. H3menenns, npoucxojsimnue ¢ semecrsamu (12yq)

[TougTHe SBJICHHA KaK W3MEHCHUH, MPOHUCXOSALIMX C BellecTBaMH. SIBICHHS, CBA3AaHHbLIC C M3MCHECHHUEM KPHCTANIMYECKOI0 CTPOCHMS
BEIIECTRA MPH MOCTOSHHOM €ro coctase, duizuueckue sipienuss. OU3MUYCCKUE ABICHUS B XUMUU: JUCTHIUISAIMS, KPUCTAUIM3AIMS, BbITAPHBAHUE U
BO3IOHKA BEIIECTB, HEHTPH(YTHPOBAHHKE.

SIBnieHUs, CBSI3aHHDBIE C M3MEHEHHEM COCTaBa BEIIECTBA, - XMMHUYECKHE peakiinu. [Ipu3Haku v yciloBUs MPOTEKAHHUS XUMHUUYCCKHX PEAKLMH.
IMousitie 00 9K30- 1 YHAOTCPMHUUCCKUX peakiMsX. Peakun ropeHus Kak HacTHbli ¢iydai 5K30TEPMHUYCCKUX PCAKIHMA, MPOTEKAFOUINX C BBIICICHHEM
CBeTa.

3aKOH COXpaHEHHSI MACCHI BENECTB. XUMHUUYCCKUE YpaBHEHHUs. SHAYCHUE HHACKCOB H Koo duuuentos. COCTABICHHE YPABHEHMHA XHMUYECKIX
peaKiuii.

PacyeTsl M0 XUMHYECKHM ypaBHEHMsIM. Pellienue 3a1a4 Ha HaxX0XK/ICHHE KOJIMUYCCTBA BELIECTBA, MACChl MM 00BbEMa 1POJLKTa PEaKiuu 1o
KOJHYCCTBY BEIIECTBA, MACCE UIIM 00BEMY MCXOHOIO BellecTBa. Pacdersl ¢ HCMOMb30BAHUEM HOHITHS «/I0JIsD), KOTJIa HCXOJHOE BELIECTBO JAHO B
BHJIE PACTBOPA C 3aJJAHHON MACCOBOM JIOJICH PacTBOPEHHOTO BEIIECTBA UIIM COACPIKUT ONPECICHHYIO OO IPUMECEH.

Peakiun pasznoxenus. [Tousitue 0 CKOpocTH XuMHUUecKUX peakuuii. Karanusatopsl. DepMeHTHI.

Peakimu coequHeHus. Katanutuyeckue U HekaTaauTHIeckue peakiiuu. O0paTumble 1 HEOOpaTUMBIE PEaKLMH.

Peakuuu 3amernenus. DASKTPOXUMHYCCKHAH psijl HaNmpsUKEHUH METajuloB, €ro WCIOJb30BaHHE JUIS MPOTHO3MPOBAHUS BO3MOMHOCTH
NPOTEKAHKs PEAKIUi ME}J1y MeTallIaMi M PaCTBOPaMHU KHUCIOT. Peakiuyi BHITECHEHUS OJIHMX METAJLIOB U3 PACTBOPOB WX CONCH IPYTUMU METAJLIAMH.

Peaxkin odmena. Peakiumn aeiTpannszanii. Y CloBHsS NPOTEKAHUS peakiuil 0OMEeHa B pacTBOpaXx /10 KOHILA.

TUIBl XUMUUECKUX peakiuil (Mo MpU3HAKY «YUCI0 M COCTaB MCXOAHBIX BELIECTB M HPOAYKTOB PEAKIMH») HA [PUMEPE CBOHCTB BO/IbL.
Peakis pasiiokeHUst - SJICKTPONU3 BOJbL Peakiuuu COeAMHEHHs - B3aUMOJCHCTBMC BOJBI C OKCHJAMH METajIoB W Hemeramwios. llomsTue
«rUJPOKCHIbIY. Peakiuu 3aMerenys - B3auMOICHCTBIHE BOJBI C [ICIOYHBIMU M LIETOUHO3CMEIBHBIMY McTa/utaMu. Peakinn obMena (Ha npumepe
FHIPOIN3a Cylib(puia anroMUHIs U KapOnjia Kajbius).

Pacuérupre 3agaun. 1. BeraucieHue 1o XMMHYECKMM YPABHCHUSIM MAacChl MIIH KOJMYECTBA BEIIECTBA 10 H3BECTHOH MACCe HITH KOJIMYECTBY
BEIECTBA OJHOTO H3 BCTYNAIOMMX B PEAKLIMIO BEUIECTB WM POJAYKTOB peakiui. 2. BeraucieHne Macehl (KOMHYECTBA BEMIECTBA, 00beMa) IPOIyKTa
peaKiiiK, €CIIi U3BECTHA MACCA MCXOJHOTO BELIECTBA, COJIEPIKANIETO ONPEICAEHHYIO OO0 MpuMece. 3. Beruncnenne Macchl (KOJHUCCTBA BEILIECTBA,
00beMa) NpoayKTa PeaKI[iH, €ClIM H3BECTHA Macca PpacTBOPA U MaccoBast J10Jis PACTBOPEHHOTO BEIICCTRA.

[IpeamerHblie pe3yabTaThl 00YYEHUS

Yuammuiics 10JDKeH ymems:

e KIACCH(PHUIMPOBATH XMUMMUECKHE pEaKiMU [0 YUCITY M COCTABY HCXOMHBIX BEUIECTB M MPOJYKTOB PEAKLMH; TEIUIOBOMY 3((eKTy; Ha-
[PABJICHUIO IPOTEKAHUS PEAKIMK; yYaCTHUIO KaTalli3aropa;

e  HCIOJIL30BATL TAOJUILY PACTBOPUMOCTH UIst OMPE/IEICHHS BO3MOMCHOCTHU TIPOTEKAHUS pPeakIiii 0OMeHa; d1eKTPOXHMHYECKHE Psijl HANPSDKCHH
(AKTUBHOCTH) METAJLIOB JUIS ONPE/ICCHNsI BOZMOKHOCTH MPOTEKAHHS PCAKIIMI MEKLYy METAIAMU U BOJIHBIMH PaCTBOPAMM KHC/IOT H COJICH;

e HAOMOAATH ¥ OMMCHLIBATH TMPU3HAKH M YCIIOBHS TE€YEHHS XMMHUCCKHMX peaklMid, Jenath BBIBOJbI HAa OCHOBAHMHM aHalM3a HaOIOJICHHN 3a
IKCIIEPUMEHTOM;

e [IPOBOJUTEL PACYETHI 10 XUMHUYCCKUM yPABHEHUSM Ha HAXOKIEHHE KOJIUYCCTBA, MACCHI WM 00bema MpoJIyKTa Peakiuu o KOJIMIeCTBY, Macce
Wi 06BEMY MCXOJIHOTO BEIIECTBA; € MCMONB30BAHHCM MOHATHA «I0IA», KOIJIA MCXOJOE BEHIECTBO JAHO B BHJIC PAacTBOpa € 3aJaHHOH



MAaccoOBOH jloJiei PACTBOPCHHOIO BELIECTBA WITH COJIEPIKHUT OMPEJICTICHHYIO JOJIIO upumecei‘{.

MeranpeaMernbie pe3yabTarbl 00yyeHus

Yyaiuncs J0JIKEH yymenn:

COCTaBJIATL HA OCHOBE TEKCTA CXEMDI, B TOM 4MCIIe ¢ IpUMeHeHueM cpecte MKT;
CAMOCTOSITENBHO O(OPMIIATE OTUET, BIJIFOUAIOLIMI OIMUCAHUE IKCIIEPUMEHTA, €r0 PE3yJIbTATOB, BHIBOJIOB;
UCMONIB30BATL TAKOH BH/I MBICJICHHOTO (MJICATIBHOTO) MOJICIMPOBAHHS, KaK 3HAKOBOE MOJICIMPOBAHHE (Ha MpUMeEpe ypaBHEHUI XHMHYECKHX
peaknuii);
paznuuaTh 00bEM U COJEPIKAHUE MOHSITHIA,
pasjinyaTh POAOBOE U BH/IOBOE IOHSTHSI;
OCYHICCTBIIATE POJOBUAOBOE ONPE/eIEHUE TTOHSTHIA.
Jemoncrpauun. [lpumeps (usndecknx sBieHuii; a) miasnenne napaduua; 6) auddy3us AyMMCTLIX BEMECTB ¢ TOPSIIEH TaMIOYKH

HaKamuBaHUS. 1IpUMeEpbl XUMHYECKUX ABICHMIA: a) TOPCHUE Maruust; 0) B3auMOJICHCTBHE CONSTHON KHCIOTBI ¢ MPaMOPOM MJIM MEJIOM; B) MONYYEHHUE
rujpoxkenia Meau (II); r) pacrBopenne nomydeHHOro THAPOKCHAA B KHCIOTax; Ji) B3ammojeicreue okcupa meau (II) ¢ cepHoil kucioToi npw
HAalrpeBaHHH, 6) PA3JIOMNKECHHE [epMaHratmara KalHsi, }I{) BTSHHMOJ’[CJ\(I{CTBHG pa:;ﬁaBJICHHHX KHCITOT C MCTaJIJITaMH.

JaboparopHbi¢ ONIBITHL. 3. CpaBHenue CKOpOCTH HCITapeHis BOJLI U CIIMPTA MO HCYE3HOBEHHUIO UX Karelnb Ha PHILTPOBAILHOH bymare. 4.
p P

OxucleHue MEJM B ILIaMeHH CIHHUPTOBKH WJIM TOPECJIKH. 5. H(]M)"THCHHC HW3BECTKOBONH BO/IbI OT BBIIBIXaeMOIo YIJICKHCIIOro rasa. 0. HOJ[}“—IeHHC
VIIICKHCITOro rasa B3aUMOJACHUCTBUCM COJILI U KHCITOTEI. 7. 3amMcIIgHue MeJIH B pacTBope XJ1opuiaa MCIH (“) JKCIIC30M,

Ipakrudeckas padora Ne S.11pusnaky XHMHUYECKHX PEAKIHii.

[IpeveTHbIe pe3ybTaThl 00VYeHHUSI:

yl]aII[HﬁCH JOJIKCH Ywvenb.

L ]

obpaiarses ¢ nadopartopibiM 000PY/IOBAHUEM W HATPEBATEILHBIMU IPUOOPAMU B COOTBETCTBUM C [IPABHIAMU TCXHUKH O30MaCHOCTH;
BBITTOJIHSATE HIPOCTEHIIIE IIPUeMbl PabOThI ¢ TabopaTopHbIM 000PYTOBAHHEM: N1a00PATOPHBIM IITATHBOM; CIIMPTOBKOMN;

HadmoaaTh 3a CBOHCTBAME BEIICCTB M SBICHUSIMH, IPOUCXOISIIMMH C BEIECTBAMH,

ONUCLIBATL XUMHUYCCKHH IKCIIEPUMEHT € ITOMOLILIO €CTECTBEHHOTO (PYCCKOTO HIIM POJIHOIO) SI3BIKA U SI3BIKA XUMHH;

JICTaTh BBIBOJIBL 110 PE3yIbTaTaM IIPOBEJICHHOTO IKCTICPUMEHTA;

FOTOBHUTBH PACTBOPbI C ONPEACICHHON MACCOBOMH JI0M€H pacTBOPEHHOTO BEIIECTRA;

[PUTOTOBUTH PACTBOP M PACCHHUTATE MACCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEIIECTBA.

MeranpeameTHbie pe3yabTAThI 00y YeHHsI

Yyamumiicst 10JDKeH yyments:

CaMOCTOATCILHO HCTIONBE30BATL ONMOCPEI0OBAHHOC HabmrojIeHue.



Tema 6. Teopust 2/IeKTPOJTHTHYCCKOI JHCCOIMAINN H CBOHCTBA KJIACCOB HCOPIaHMYECKUX coeuHenHit (22 u)

[TorsiTHE 00 MEKTPOIMTHYECKON JIMCCOIMALIMN. DNSKTPOJIUTBI U HENICKTPOIUTLL. MeEXaHu3M JIMCCOIMAIIMH SIICKTPOIUTOB C pa3muyHbIM
THIIOM XMMUYECKOH CBsa3H. CTENEHB MeKTPOIMTHYECKOH aucconnanui. CHilbHbIC U cllabble 2JIEKTPOIUTEL

OCHOBHBIE ITOJIOKEHHS TEOPHH IICKTPOIHTHYECKOH Jmcconranum. Monnpie ypaBHeHUs peakiuid. YCIOBHS MPOTEKAHUS] PeakiMu 0OMeHa
MELY YIEKTPOJIMTAMHU JI0 KOHIIA B CBETE HOHHBIX MPEJICTABICHUMN.

Kiaccuduranmst HOHOB ¥ WX CBOMCTRA.

Kucnorsl, ux knaccuukanus. Jlncconuanus KUcioT U UX CBOMCTBA B CBETE TECOPUH IJICKTPOJUTHYCCKON JUCCONHAMU. MONEKYIISIpHbIE 1
MOHHBIC ypaBHEHMs PEaKIMi KucioT. BsaumojieiicTBre KUCioT ¢ MeTannaMu. DICKTPOXUMHAUYCCKHI Pl HANpsOKeHWH MeTaios. Biaumoneiicreue
KHCJIOT C OKCHJAMM METaNIoB. B3aumojeHcTBUE KHCIOT € OCHOBaHMSIMM - peakuusi HeHTpanusalmu. B3auMoJeHCTBHE KMCIOT € COJISIMH.
Mcenonb3oBanue TabJMibl PACTBOPUMOCTH JIUIS XapaKTEPUCTHKH XAMUYECKHUX CBOHCTB KHCITOT.

OcnoBanus, ux knaccudukanus. Jlucconuanusi OCHOBAHHMI M MX CBOMCTBA B CBETE TEOPUM DIEKTPOJMTUYECKOH JMCCOLIMALIUAH.
BsaumosielicTBHE OCHOBAHMI € KHCIIOTAMHM, KHCIOTHBIMM OKCHJIAMU M cOJIsIMH. Vicmonb3oBanue Tabiuibl pacTBOPUMOCTH JUIS XapaKTepPUCTHKH
XUMHYECKHX CBOMCTB OCHOBaHUH. Paznoxenue HEPACTBOPUMBIX OCHOBaHUMH [pH HarpeBaHUU.
Conm, ux knaccudukalus W JUCCOLMAIMS Pa3IMuHbLIX THIIOB cojleif. CpoifcTBa comneil B CBeTe TEOPHU IJIEKTPOJIMTHUECKOH JIMCCOLIMALIUH.
Bsaumopelictre cojiell ¢ MeTajlaMH, YCIOBUS MPOTEKaHMsi JTHUX peakuui. BzauMopeiicTBHe cosieil ¢ KHCIOTaMH, OCHOBAHMAMM W COJISIMH.
Mcnonbzopanue TabJIMLbLI PACTBOPUMOCTH JUIS XapaKTEPUCTHKA XUMHUYECKUX CBOMCTB COJICH.

O0Go0IeHHe ceeneHuit 00 OKenaax, UX KIIACCH(PUKAIMT ¥ XHMHUYCCKHUX CBOHCTBAX.

I'eneTrueckue psjibl METAIUIOB U HEMETAJUIOB. | CHETHYECKAs CBSI3b MEIKJTY KIacCaMi HEOPIraHMUECKUX BELIECTB

OKHCAUTENbHO-BOCCTAHOBUTEIIbHbBIC peakiinu. OKUCIUTENb H BOCCTAHOBUTEb, OKHCIIEHUE U BOCCTAHOBIIEHHE,

Peakuuyu nonnoro obmMeHa M OKMCIHUTENLHO-BOCCTAHOBUTENbHbIE peakiun. COCTaBICHHE YPABHEHWHA OKHUCIUTEILHO-BOCCTAHOBUTENBHBIX
peakLi MeTo/IOM ICKTPOHHOTO Oalanca.

CBONCTBA NPOCTBIX BELIECTB - MCTAIIOB M HEMETAILIOB, KHCIIOT M COJIeH B CBETE MPEJICTABICHUH 00 OKHCIUTEILHO-BOCCTAHOBHTEIBHBIX TIPOLIECCAX.

Iipeamerunie pe3viibTaTbl 00VUeHHS:

Yyuartuuicst JIOJKEH ymenis:

® HCMNOJb30BATH MPH XapaKTCPUCTHKE IPEBPAIICHUN BELICCTB MOHATHA: «PACTBOPY, «INEKTPOIHTHUCCKASI JHCCOLMAIIHA), «INCKTPOJIATHIY,
CHEHNCKTPOJIMTBD), «CTCHEHb JIMCCOLMALMMUY), «CHIIBHBIE IJIEKTPOIUTHD)Y, «CHabdble JIEKTPONUTBIY, «KATHOHBIY, «AHHOHBID, «KHCIOTBI»,
«OCHOBAHHMA», «COIINY, «HOHHBIE PEAKLMU», KHECONCOoOPa3yIOLIMEe OKCHIBI», «COMCOo0pa3yIonUe OKCHIbDY, «OCHOBHBIC OKCHIBD, «KHCIIOTHBIC
OKCHJIBD?, «CPCJIHUE COJIHY, «KHCIbIE COJIM», «OCHOBHBIE COIIMY», «TEHCTHUYCCKUH PsJ1», COKHCIUTEILHO-BOCCTAHOBHTENIBLHBIC PEAKLIUUY,
KOKHCIUTEIbY, «BOCCTAHOBUTEILY, KOKHCIICHUEY, «BOCCTAHOBIIEHHUEY

e OIMCLIBATBL PACTBOPEHME KAaK (HU3UKO-XHMHUYCCKHI [1POLECC;

®  MIUIOCTPUPOBATH MPUMEPAMH OCHOBHBIC TOJOKEHHA TCOPUHM 3JIEKTPOJMTUYECKON JIMCCOIMALMK, T'CHETHYECKYIO B3aUMOCBS3L MEXKIY
BEUIECTBAMM ([IPOCTOE BELIECTBO — OKCHJI — IHAPOKCHI — COJIb);

®  XapakrepusoBarh OOIIME XUMHYECKHE CBOMCTBA KMCJOTHBIX M OCHOBHBIX OKCH/IOB, KHCIOT, OCHOBAHHH M cOJCH ¢ NO3ULMH Teopuu
IACKTPOJIMTUYECKOH JIUCCOLMAIIMH, CYIIHOCTE YIEKTPOIUTHYECKON JUCCOIMAIIMH BEIIECTB ¢ KOBAJICHTHOH MOJAPHOH H HOHHOH XMMHYECKOMH



CBA3BLIO. C}’LLI,[—IOCTI: OKHUCIHUTECNLHO-BOCCTAHOBHUTCIIbHBIX ])Gal{l_ll“lﬁ;

NPpHUBOJHTH LIPUMEPbI pCﬂl{lll’lI‘/’I, l’lO;‘_I’]‘BCpH{ﬂa}OII[HX XUMHYECKHE CBOWCTBA KHCJIOTHBIX M OCHOBHEIX OKCHA0B, KHCIIOT, OCHOBBHHH H COJTCH;
CYIICCTBOBAHHUC B3AUMOCBA3ZH MEILY OCHOBHBIMHK KJlacCcaMH HeOpl"ﬂ[ll/lHeCKI/lX BELIECTB,

1(.11accndmm&posa*rb XHMHYCCKHE F.'@EH{I[H[/! [0 «MU3MEHEHHIO CTEICHEH OKHCIICHHS 2JIEMCHTORB, 06[‘]&3}"]0IHHX PECArHpYIOHIHC BCIIICCTBA»,
COCTABJIATE YpaBHCHHS i).JIC]('l'pOJ'[I’ITH‘{CCI(OI‘;} JUCCOIHAIIMH KHCHOT, OCHOBAHHNA H COJICIT‘I; MOJ'['SK}UIHPH[-,IC_1 MOJIHBIE H COK])B.]_LI,GHHBIG HOHHLIC
ypauuemm peaKuni& < YHacTHEM BHCKTPOJ'IH'I‘OB: VPaBHCHHA OKHCIHTCIBHO-BOCCTAHOBHTECIILHBIX pcammi’r, Iv'.l'C['lOJlb.'S}"H METOM E)erK'l‘pOl-ll-IOl"O
63J18HC3; YpaBHCHHA pCﬂKI{Wﬁ, COOTBETCTBYIOIIHUX [TOCHSIOBATECIBHOCTH (({T_[CHO‘-IKC») npeapamcm«fii lIt‘Op["aHH‘ISCKHX BCIICCTB PA3JIMYHBIX
KJIaCCOB;

OMPEJICHATH OKHCIIUTENb H BOCCTAHOBHTEIb, OKMCIIEHUE i BOCCTAHOBJICHHE B OKUCIHTETEHO-BOCCTAHOBUTEIIBHBIX PEAKIIMSIX;

yCTaHHBﬂHBa’]‘L HPUYHHHO-CIICICTBCHHBIC CBA3HK . KIACC BCLIECTBA — XHMHYCCKHC CBOi:ICTBa BCHICCTBA,

HAOJIIOATL M ONTMCHIBATEL PEAKLIMK MEXKTY DIIEKTPOIUTAMHU C MOMOIIILIO €CTECTBEHHOIO (PYCCKOTO WIIK POJIHOTO) A3BIKA M A3bIKA XUMHH;
MPOBOJIUTE OMBITHL, TTIOJITREPK/IAIOLINE XUMUYECKHE CBOHCTBA OCHOBHBIX K/IACCOB HEOPraHHYCCKMUX BELIECTB.

Me’raupcume'l‘uble pe3yabTaThI oﬁyqeu HS

Yyamuiicst 10IDKEH ymems:

JeaTh IIOMETKH, BBITUCKH, IIMTHPOBAHHE TEKCTA;

COCTABISTL HOKIA

COCTABJIATL HA OCHOBE TeKcTa rpayuKu, B TOM Hucie ¢ npumenenuem cpeacrs UKT;

BIIQJICTH TAKMM BH/IOM HU3JI0KCHHS TEKCTA, KaK pacCyKieHue;

UCIIOJIB30BATE TAKOW BHJI MBICJIEHHOIO (MA€ANBLHOIO) MOJACHUPOBAHMS, KaK 3HAKOBOE MOJC/IMPOBAHHE (HA MpUMEpPEe YpaBHEHWH peakiiuii
JHUCCOUHAIIMH, MOHIHLIX YPABHECHUHN PeakIini, MOMypeakiyil OKHCIIEHUS-BOCCTAHOBIICHH);

pasjiiyaTh KOMIIOHCHTRI JIOKA3aTe/beTBa (TE3UC, apryMeHThl i (POpMY Jl0Ka3are/LeTRa);

OCYILIECTBISITE [PSIMOE HHAYKTHBHOE JIOKA3aTCIILCTBO.

,HCMOI[C’I‘[]HI[HH. VenbiTanue BELUIECTB U UX pacTBOPOB Ha JECKTPONPOBOAHOCTD. 3aBUCHMOCTD DJICKTPOIIPOBOJIHOCTH yKCYCHOﬁ KHCIIOTBl OT

KOHIIEHTpalK. BiaumoeicTBre MHKA ¢ cepoif, CONITHOM KuUC10Toi, Xinopugom mean (11). I'opeHne Maraus.

JlaGoparopubie onbIThl. 8. Peakiuu, XapakTepHbIe JUlsi pACTBOPOB KMCIIOT (COJISHOM MM cepHOit). 9. Peakiiu, XxapakTepHbie /i PACTBOPOB

menoueH (ruapokeu1oB narpust uin kaimms). 10. [omydenne u cBoiicTBa HepacTBOPUMOro ocHoBanus, Harnpumep rupokcuia meau (11). 11. Peaxuun,
XapakTepHbIC /IS pACTBOPOB COJicH (HanpuMmep, s Xiaopuaa meau (I1)). 12, Peaxiuu, xapakrepubie 1Jisi OCHOBHBIX OKCHIOB (HAlpUMED, JUIS OKCHJIa
Kanbuus). 13. Peakuun, XapakTepHble JUIsi KHCIOTHLIX OKCHIO0B (HAIPUMEp, JUTA YITIEKUCIIOrO rasa).

[Mpakruueckas padora Ne 6. CpoiicrBa KHCIIOT, OCHOBAaHHWH, OKCHJIOB M COJIEIi.
[IpakTHueckas padbora Ne 7. Peiienne sKCepuMeHTANILHBIX 3aj(a4.



IIpeameTHbIC pe3yabTAaThl 00YUeHHSI

Yyaluics JOIDKEH yMemb:
e oOpau@arses ¢ 1abopaTopHbiM 060PY/IOBAHIEM U HAIPEBATEIILHBIMUY NPUOOpaMU B COOTBETCTBUH C IIPABUIIAMM TEXHUKH OE€3011aCHOCTH;
e  BBITOJIHATE MPOCTEHIINE [IpHEMBI 00paleHHs ¢ 1abopaTopHbiM 000pyI0BaHHEM: 1aDOPATOPHBIM IITATHBOM, CIIHPTOBKOIH;
e Habmrojars 3a CBOHCTBAMHU BELICCTB M ABJICHUAMM, IPOHCXOISIIMMH € BEUICCTBAMU,
e  ONHUCBLIBATH XUMHUYECCKHIA IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOrO (PYCCKOI0 KM POJIHOTO) A3bIKA U A3bIKA XUMHH;
e jlellaTh BBIBOJIbI 1O PE3yJIbTaTaM IPOBEJEHHOI0 IKCIIEPUMCHTA.

MeranpeaMeTubie pe3yabTarbl 00yUeHHs!

Vuaruics JI0JDKCH yMems:
e  QUPEAEISATh, HCXO/151 3 YYeOHOI 3a/1a4i, HeOOX0AUMOCTE HEIOCPEACTBEHHOrO HIIM OITOCPEIOBAHHOIO HAOIIOIeN s,
e CaMOCTOSITEIBHO (POPMUPOBATE MTPOrPAMMY IKCIIEPUMEHTA.

TPEBOBAHUS K YPOBHIO ITOAI'OTOBKH BbIITY CKHUKOB.

BbinyCKHHK HAVYHTCH:

* OIMCBHIBATE CBOHCTBA TBEPJBIX, IKHIKHX, A43000Pa3HBIX BEIICCTB, BBIICISS HX CYHICCTBEHHBIE IPU3HAKH

* XapaKTepU30BaTh BELIECTBA [10 COCTABY, CTPOCHHIO M CBOHCTBAM, YCTAHABJIMBATL IIPHYMHHO-CIIC/ICTBCHHBIC CBA3M MCEXJIY JAHHBLIMH
XapaKTePUCTHUKAaMH BEIICCTBA;

* PACKphIBATh CMBICIT OCHOBHBIX XUMHUYCCKUX MOHSTUH «aTOM», «MONEKYJa», «XMMHYECKHH OJIEMEHT», «IPOCTOE BEHIECTBO», «CIIOKHOC
BEIECTRO», «BATICHTHOCTLY, UCIIOIB3YS 3HAKOBYIO CUCTEMY XUMHUH;

* 300pakaTe COCTAB MPOCTEHIINX BEIIECTB ¢ [MOMOIIBIO XUMHYECKHX (POPMYIT H CYLIHOCTH XHMHYCCKHX PEAKIHH ¢ MOMOMIBI) XUMHYECKHX
YPAaBHCHHIA;

* BLIYMCIIATH OTHOCHTENBHYIO MOJICKYIIIPHYIO ¥ MOJSIPHYIO MAcchl BEIIECTB, a TAKKE MACCOBYIO [I0JII0 XHMHUYECKOT0 MIEMEHTA B COSHMHCHUIX
JUTSL OLICHKH MX TIPaKTHYCCKONW 3HAUHMOCTH;

* CPaBHUBATH MO COCTABY OKCHBI, OCHOBAHMSI, KHCIIOThI, COJIHU;

* KJIACCH(PHIHPOBATL OKCUIIBI K OCHOBAHUS 110 CBOHCTBAM, KHCIIOTBI M COIIH I10 COCTABY;

* [10JIL30BaThCA J1a00PATOPHBIM 00OPY/I0BAHUEM H XUMUUYCCKOH MTOCYJI0i;

* [IPOBOJIUThL HECIIOHKHBIE XUMHUUECKHE OIBITHI U HAOMIOJEHHS 3d M3MEHEHUSIMM CBOMCTB BEIIECTB B MPOLECCE MX MPEBPAIICHHM; co0JOIaTh
MpaBuiia TEXHUKH OE3011aCHOCTH [PU [IPOBEICHUH HAOIIOACHU U OIILITOB;

* pazIuyaTh HKCIECPUMECHTANBHO KUCIOTHl W MIEIOUH, NOJIB3YICh HHIMKATOPAMH; OCO3HABATh HEOOXOJMMOCTE OO0/ IeHHs Mep Oe3011acHOCTH
npu 00paICHUK C KUCIOTAMU U LIEJIOYaMM.

* PACKpBIBATL CMBICH Neproauyeckoro sakona JI. M. Mengeneesa;




* OIMCHIBATHL M XapaKTepu3oBaTh TadIMuyio GopMy EePUOJIMIECKON CHCTEMBI XHMUYECKHX DJIEMEHTOR: .

® XapaKkTepu30oBaTh COCTaB ATOMHBIX AJIEP U PACHPCCICHHUE YHC/A HIEKTPOHOB MO MCKTPOHHBIM CIIOSM aTOMOB XUMHUYCCKHX 3JIEMEHTOB MAaJTbIX
[ICPHOJIOB MEPHOJMYECKON CUCTEMBbI, @ TAKIKE Kamusl U KaJIbIMsL;

* PasinyaTh BU/bI XHMHYCCKOM CBA3H: HOHHYIO, KOBAJICHTHYIO HOJSIPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO H METAIHUCCKYIO;

* H300pakaTh HJIEKTPOHHO-HOHHDIE (JOPMYITBI BEILECTB, 00pa30BAHHBIX XUMHUUCCKUMHE CBSI3IME PA3HOTO BUJIA;

* BLUABILITE 3aBUCUMOCTH CBOHCTB BEIIECTB OT CTPOCHMs! MX KPHCTALTHICCKUX PENIETOK: HOHHBIX, ATOMHBIX, MOJICKYJISIPHBIX, METAIUTHYCCKIX

* Xapakicpu3oBath XMMHUCCKHE DJICMCHTBI H UX COCJHHCHHUS HA OCHOBE IOJOKECHHS DJIEMEHTOB B IEPHOAMYCCKON cUCTEME U 0COOEHHOCTEH
CTPOEHHUS UX ATOMOB;

° XapakTepu3oBaTh HAYYHOC W MHPOBO33PCHYECKOE 3HAYEHME MEPHOJMYECKOro 3aKOHA M TMCPHOJAMYECKONW CHCTEMbI XUMHYECKHX IJIEMEHTOR
J. V. Menpieneesa; « 00bSCHITE CYTh XMMHUECKHX TIPOLIECCOB H MX MPUHIMITHAIILHOE OTIHYNE OT (PUBHUECKUX;

* Ha3bIBaTh [IPU3HAKK U YCIIOBHUS IPOTEKAHUS XUMHUYECKHX PeaKimii;

* YCTAHABJIMBATE MPUHAIICIKHOCT XHMUUCCKON PEAKLHN K ONPEACAEHHOMY THITY 110 OJHOMY M3 KITACCH(QUKALMOHHBIX TIPA3HAKOB: 1) N0 YHCIy u
COCTABY MCXOJTHBIX BCIIECTB U MPOAYKTOB PEAKIMU (PEAKLMU COEIMHECHUS, PA3TOKCHHUSI, 3aMelelus 1 o6Mena); 2) 110 BIJICTSHUIO WITH HOITIOLICHHIO
TEIJIOTBI  (PEAKLMK  JK30TEPMHYUCCKHE U HHIOTEPMUUECKHE); 3) MO0 HM3MCHEHHIO CTENEHEll OKMCIEHHS XMMHUCCKHX IEMEHTOB (peakiun
OKHCIIMTENILHO-BOCCTAHOBUTEIBHBIC); 4) 110 00paTHMOCTH 1poliecca (peakiuu oopaTuMbIe U HeoOpaTuMbIe);

* COCTaBIATE YPABHCHHA HJICKTPONMTHYCCKON JIMCCOLMALIMKE KUCIIOT, IIENOYCH, COMCH; MOHbIe U COKPAIEHHbIE MOHHBIC YPABHEHHS PEaKIH
oOMeHa; ypaBuCHHs! OKHCITHTEIIBHO-BOCCTAHOBATENLHBIX PCAKIIMIA;

* HPOTHO3UPOBATH IIPOJYKTHL XHUMHUCCKHX peakiui 1o Qopmynam/Ha3BainusM HCXOJHBIX BEIIECTB; ONPE/CHsTh HCXOJHBIE BELIECTBA [0
(hopMynam/HazBaHUSIM TPOJIYKTOB PEaKi1H;

* COCTABISITE yPABHCHHS PEAKINH, COOTBETCTBYIONIMX OCICAOBATENLHOCTH ((IEMOYKE») MPEBPAILEHHIT HEOPIaHHYECKHX BEIICCTB Pa3THUHbIX
KJIACCOR;

* BRIABIATE B [IPOICCCE IKCHCPUMEHTA IPU3HAKH, CBHACTENBCTBYIOUINE O MPOTEKAHUN XUMHUYECKON peaKIiu;

¢ HPUTOTORIISTL PACTBOPDI C ONPEICHEHHOR MAaCCOBO# JloJiel pacTROPEHHOTO BEIIECTBRA,

¢ ONPCJICIISTL XapakTep CPe/ibl BOAHBIX PACTBOPOB KUCIIOT W IHEI0UEH 1O M3MEHEHUIO OKPACKH MHINKATOPOB:

¢ HPOBOJUTEL KAHCCTBEHHBIC PCAKIIMU, TOATBEPIK/IAOIIME HAIMYKUE B BOJHBIX PACTBOPAX BEHIECTR OT/ICILHBIX HOHOB

* ONPEACTATH NPUHAUICKHOCTE HEOPraHHYECKUX BEIIECTB K OJIHOMY M3 U3YUCHHBIX KJIACCOB/TPYIII: METAIIIBI M HEMETAILTLL, OKCHJIBI, OCHOBALIMSL,
KHMCJIOTBI, COIH;

* COCTABNIATH (POPMYJIBI BEHICCTB 110 UX HA3BAHUSIM,

* ONPCJICHATH BAJICHTHOCTE M CTEIEHb OKHCIICHHS 2JIEMEHTOB B BELIECTRAX,

* COCTABIATEL (POPMYJIBbI HEOPTAaHHYECKUX COCAMHEHH 110 BATIGHTHOCTSIM M CTETICHSIM OKHCICHUS YICMEHTOB, 4 TAKIKE 3apsjaM HOHOB, YKa3aHHbBIM
B TAOJIMIE PACTBOPUMOCTH KUCIIOT, OCHOBAHUMH U COJICH;

* OOBSICHATD 3aKOHOMEPHOCTH M3MEHEHHS (DM3MUCCKMX M XMMWYCCKHX CBOHCTB IIPOCTBIX BCIICCTH (METanIOB ¥ HEMETAUIOB) W WX BBICIIHX
OKCHJI0B, 00Pa3OBAHHBIX DJICMEHTAMH BTOPOTO H TPETHLEIO MEPUOJIOB;

* Ha3bIBAThH OOLIME XHMUYECKHE CBOICTBA, XapaKTEPHbIE JUISl TPYIIT OKCHIOBR: KHCIOTHBIX, OCHOBHbBIX;

* HA3bIBATL 00UME XUMIYCCKHE CBOMCTBA, XapaKTePHBIC JUISl KAK/I0TO W3 KIIACCOR HEOPraHWYCCKHX BELISCTB: KHCIOT, OCHOBAHUIA, COTICii:

* IPUBOJTE IIPUMEPBI PEAKLMH, HOATBEPKAAIONIMX XUMHUICCKHE CBOHCTBA HCOPTAHHYECKHIX BEIIECTB: OKCH/IOB, KHCTOT, OCHOBAHUIT 1 COJICH;

* ONPCACIATE BCHICCTBO-OKMCIIUTCIb 1 BELIECTBO-BOCCTAHOBUTEIL B OKMCIHTEIBHO-BOCCTAHOBUTEIbHBIX PEaKIUsiX;

¢ COCTABISITH OKUCIIMTENILHO-BOCCTAHOBUTENBHBIN Oananc (JUIsl H3YUeHHbBIX PEaKIiii) 10 [Pe/UIOKCHHBIM CXEMAM PEaKIinii;



* [HPOBOJMWTL .|1£‘16()pa']'(}[')1-ll>ic ONBITHL, MOATBCPIAIONIHE XHMHYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHHYCCKHMX BCHICCTB,

BBINYCKHUK ITOJYHHT BO3MOMKHOCTH HAYIHTHCSI:

* IPaMOTHO 0OpaIATHCs ¢ BEIECTBAMU B TTOBCEAHEBHON JKU3HMU;

* 0CO3HABATh HEOOXOIMMOCTE COOTIO/ICHHSI TPABHII 3KOIOTHUCCKH OE30MaCHOr0 MOBE/ICHHs B OKPYIKAIOIIEH TPUPOIHON Cpee;

* IOHUMATh CMbIC] W HEOOXOJIMMOCTL COOMIOAEHHs IPEMIMCAHUN, TTPE/UIaraéMbiX B MHCTPYKIMSIX [0 HCIOJIB30BAHUIO JIEKAPCTB, CPEJCTB
OBITOBOM XMUMHUU U JIP.;

* UCIIOJIL30BaTh MPUOOPETEHHBIE KITIOUYEBbIE KOMIIETEHTHOCTH MPH BBITIOMHEHUH HCCIEI0BATEIECKUX MTPOCKTOB MO H3YUYEHHUIO CBOWCTB, CIIOCOOOB
MOJYUCHHSI U PACIO3HABAHUS BEILECTR;

* pa3BHBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTD, HCIIOJIL3YS CPEACTBA YCTHOH M MHCBMEHHOH KOMMYHHUKALMU 1IPpU paboTe ¢ TeKCTaMM yaeOHHuKa
¥ JIOMOJIHUTEIILHOM IMTEPAaTYPOH, ClIpaBOYHBIMU TadIMLAMK, NPOSIBIISTE FOTOBHOCTE K YBOKCHHIO MHOM TOUKH 3PEHHUS IIPH OOCYIKICHUHN PE3YIbTATOB
BBITIOJTHEHHOM paboThI;

* 00BEKTHBHO OLEHUBATL MHOOPMALMIO O BELIECTBAX M XMMHUECKHX TpONeccax, KPUTHUYECKH OTHOCHTHCS K TMCEBIAOHAY4HON WH(OpMauH,
HEJI00POCOBECTHOM peKiiaMe, KacaromeHcs HCOIb30BAHUS PA3IMIHBIX BEIIECTR.

* 0CO3HABATH 3HAYEHHUE TEOPETUUCCKUX 3HAHUN JUISI IPAKTUYECKOH CSTELHOCTH YeI0BeKa;

* OIMCBHIBATL U3YUYEHHbBIC OOBEKTH KAK CHCTEMbI, IPUMEHSISI TIOTHKY CHCTEMHOIO aHAIIN3a;

* IPUMEHSTH 3HAHMS O 3aKOHOMEPHOCTSX IE€PHOJIMYECKOH CHCTEMbl XHMHYECKHX SJEMEHTOB sl OOBSCHCHHS W NPEJBHICHHS CBOWCTE
KOHKPETHBIX BEIIECTR;

* Pa3BMBATHL HHPOPMAIMOHHYIO KOMIIETEHTHOCTb [1OCPEJICTBOM YIiIyOJieHus 3HAHHI 00 HCTOPUM CTAHOBJICHHWS XHMHUYECKOH HayKH, €€ OCHOBHBIX
NOHATHH, NEPHUOJANYECKOr0 3aKOHA KaK 0JIHOTO M3 BAXKHCHIINX 3aKOHOB [IPUPO/IbL, & TAKKE O COBPEMEHHBIX JOCTHIKCHUAX HAYKH U TEXHUKH.

* COCTABJISITH MOJIEKYJISIPHBIC H TTOJIHBIC HOHHBIC YPABHCHUS [0 COKPAIIEHHBIM HOHHBIM YPABHEHUSIM;

* IPHBOJIMTH IPUMEPBI PEAKILIMiA, TOATBEPHKUAIOIMX CYLIECTBOBAHUE B3AMMOCBI3H MEK/Y OCHOBHBIMH KIIACCAMU HEOPTAHHYECKHUX BEIIECTR;

* [IPOTHO3ZUPOBATE PE3YIILTAThLI BO3ICHCTBUS Pa3NndHbIX (AKTOPOB HA U3MEHEHHE CKOPOCTH XHMHUYCCKOM PeaKiium;

* [IPOTHOBUPOBATE PE3YILTATHI BO3ACHCTBUS Pa3NUuIHBIX PAKTOPOR HA CMEILEHHUE XUMUUYECKOTO PABHOBECHSL.

* [IPOTHO3ZHPOBATL XMMHYECKHE CBOMCTBA BEIECTB HA OCHOBE UX COCTABA M CTPOCHUS;

* [[POTHO3UPOBATL CIIOCOOHOCTH BEIIECTBA NPOABIATL OKHCIMTCILHBIC HIIH BOCCTAHOBHTEILHBIC CBOWCTBA € VYIETOM CTeNeHEH OKMCIICHHS
9JIEMEHTOB, BXOJIIIHX B €0 COCTAB;

* BBISABIISATh CYHIECTBOBAHHE I'€HETHUECKOM B3aHMOCBSI3H MEX/lY BELLECTBAMH B PSLY: MPOCTOE BEIICCTBO — OKCHJL — THJIPOKCHJL — COITh;

* Opranu30BbIBATE, IIPOBOJUTL YYEHHUYECKHE IPOEKTHI 110 UCCIICIOBAHUIO CBOHCTB BEIIECTB, HMCIOIINX BAKHOE IIPAKTHUCCKOE 3HAUCHHE.




Kanenoapmo — memamuueckoe nianuposanue no xumuu no npoepamme O.C.1abpuenana

(2 uaca 6 neoenio, éce2o 68 uacos)

J_'[aTa NnpoBeaeHUN

16

Ne Kou-Bo
Ha3panue TeMbl YPOKa IMpumeuanue
n/n 4aCOB
«an «O»
Tema 1. Beepenue (64)
| Beoaubtii unetpykrax no Th npu padote B kabuuete xumuu. Ilpenmer 1%
xuMuu. Beulecria.
2 [NpespatieHus sewects. Ponb XMMHMH B IKH3HH YeTOBEKA. lu
3 IMpakTuueckas pabora Nel. «[Ipuémal 1y
obpartuerus ¢ maboparophsiv obopynosanuemy Uuerpykrax Th i
4 [Mepuoanieckas cuctema xumuteckux mementos JI.H. Menpeneesa. i
3HaKU XMMHYECKHX JEMEHTOB. B
5 Xumuueckue Gpopmyinl. OTHOCHTENILHAL ATOMHAS U MOJIEKYIApHAs i
) Macca. o i
6 lMpakrudeckas padbora Ne2. «HaGmonenune 3a ropsiuei caeqoiin ig
) o
Hucrpykrax Th B )
Tema 2. ATOMBI XHMHYECKHX DJIEMCHTORB. (7:1)
g OcHOBHBIE CReIEHNs 0 cTpocHi aTomoB, Coctas aromos. M3ororbl. i%
CTpoeHHE MIEKTPOHHBIX 000/10UEK ATOMOB.
8 Iy
9 HMounbl. MoHHas xumuueckas CBs3b. {1
10 KosanenrHas CBs3b. la
11 MeTanimueckas XUMHYCCKas CBA3D. 1u
12 O0obuEeHe H cHCTEMATH3ALIMSA 3HAHWIT M0 Teme: «ATOMBI XHMHYECKHX [
HIEMEHTOBY ] _
13 Konrponbsuas paGora Nel no teme: «Amomor Xumudeckux 31eMeHmoey) lq
Tema 3. [1pocTbie BelecTRA. (54)
14 llpocTbie BelecTBa-MeTaNbl. 1y
15 ITpocThie BEUIECTRA ~HEMETANIBL. AJLTOTPOIIHS. Iy
Konuvectso sewtectsa. Mob. Monsipnasi macca. 1y




MosnsapHbiii 00bEM razos.

NXHMHYCCKHUX JICMCHTOBY.

17 lg
18 Pewienue 3a1au 1o Temam: «Monsipreiii 06vem 2az06, KOAUYECMBO ks “
()’GH{GCI??B'Q_'_». a 1
Koua-Bo dara npoBeaenun
HazBanue TemMbl ypoka 4aCoB Ipumeuanue
Ne
«a» «O»
n/m
Tema 4. Coennenne XHMHYCCKHX IJI€MEHTOB. (169)
19 CreneHb OKHCIICHUS. 1y
20 Basneiiue knaccel OMHapHbIX coeuHeHuid. OKcubl. T
. OcHoBaHwusI. o N
21 la
Kucnorsl.
22 1y
23 Conm. 1y
24 Cocrarnenune Gopmyli conei. 1u
- Obob1eHHe 1 cueTeMaTHIalMg 3HaHKWH 110 Teme «Baxkaeiue |
KJ1acChl OMHAPHBIX COSIMHEHHIT» Z
AmopdHble 1 KpucTanarueckue peuiecTra. Kpucramnueckue
26 PeLLETKH. Iy
27 YucThle BElECTBA U CMECH. [
28 IMpakruueckas padora Ne3. «AHANKH3 0UYBBI M BOb T
Hucrpykrak Th ) |
29 MaccoBas 10151 KOMIIOHEHTOB B CMECH. 1y
30 PeleHue 3a/1a4 Ha HAXOIKIEHHUE MACCOBOM J10JTH KOMIIOHEHTOB i
CMECH.
31 PetneHue 3as1a4 Ha HAXOIKAEHHE MACCOBON JI0JIH KOMMOHEHTOR ¥
| pactsopa. _
[pakruyeckas padbora Ned. «[Tpurorosnenue pacTeopa caxapa ¢
32 3a1aHHOM MAacCOBOH 0siell PACTBOPEHHOTO BELLECTBAY lu
Hucrpykraw Th - —
33 O60011eHHe 1 cHcTeMaTH3aUMs 3HaHui N0 TeMe: «CoeauHenms {5




Kontpoabuas padora Ne2. no reme: «Coedunenus XumMuieckux

34 | snemenmosy. Iy
Tema 5. Hamenenust, npoucxo/IsiliHe ¢ BELIECTBAMM. (12q)
35 MuznuecKune sBjicHUs B XUMHH. 1y
36 XUMHUCCKHE SIBIEHHS . XUMHUYECKHE PEAKLIMH. fii
37 3aKOH COXpaHCHUS MACChl BEIICCTBA. XHMHUCCKUE YPABHCHUS. 1q
38 Pacuérbl no XMMHUYECKHUM YPABHEHHAM. 1y
39 Peurerue pacueTHbIX 3aay Mo ypaBHCHUIO PEaKLHu. |
LI

40 Penrenue pacuerHbiX 3a/1a4 Ha BHIYMCIIEHHE MAcChl MPOJIyKTa |

peaKimu. 1

THrbl XUMHUECKHX PEAKLIMH.
41 ly
42 Tunbl XMMHUCCKUX PEakiiii Ha [IPUMEPE CBOHCTB BO/IbI. 1y
43 CKOPOCTh XMMHMUSCKUX peakumii. Karanusaropst. 1y
44 Ipakrudeckas padora NeS. fiy

« Ipu3zHakn XMMHYCCKHX peaKini» Hucrpykrax Th )

QGo6LHICHHE U cHETEMATH3ALIMA 3HAHUE 110 Teme «Hamenenus,
45 APOUCXOOAUUE C GEUJCCIBAMUN. g

Konrpoasuast padora Ne3. 1o teme «Hzuenenus, npoucxoosujue

€ GCUCCHIGUAMU.
46 1y

Hazpanue TeMbl ypoKa
yp Ko.i-Bo JIlaTa npoBeeHus




| Ne

YacoB «ar» «O» [pumeyanue
n/n ) )
Tema 6. Pacreopenue. Pacteopel. CRolicTBA PACTBOPOB 2JICKTPOJIHTOB. (224)
OKHCINTENIBHO — BOCCTAHOBHTEIbHBbIE PEAKIHH
47 PacrBopeHue kak PU3MKO — XUMHYECKHH npouece. Tunsi
pacTeopos. [ToBropHbiit uHeTpykrax no T.b. 1y
48 :
JnekTponuThyieckas auccotarys (3]1) lu
49 | OcxosHble nonoxenus Teopuu 2]1. (TD]) i
50 MoHHble ypaBHEHUS peaKiMii g
51 Yenopus nporekadus XMMHYECKUX PEaKLMii MEKAY pacTBOpaMH Fii
ICKTPOJIUTOR J0 KOHLA i
52 Kucnorst, ux kinaccupuranus. 1q
CBOMCTBA KHCIIOT. - B ) a _
53 1g
OcHOBaHHUA, UX KJacCH(UKALIMSL. o N -
54 3 v lu
CROHCTRA OCHOBAHMA. - |
55 I
OKCcH/bL, MX KllaccU(HKaLUs U CBOHCTBA.
56 la
Conn, Ux ceoiicTra.
57 I
I'eHeTHyeckas CBAZL MENLY KIAcCaMH HEOPraHU4YeCKHX
58 | coenuneHuit. la
59 Ipakruyeckas padora Ne6. «CpolicTBa KUCIOT OCHOBaAHUH, Iq
OKCHI0B U conei». Huerpykram Th '
OGobueHHE M cHcTeMaTH3aLMA 3HaHui no Teme: «PacrBoperue u
60 pPacTBOPLIY. lu
61 OKHCIMTENBHO-BOCCTaAHOBUTENIbHBIE peakiunn (OBP).




62

Cocrapnenue snekrpontoro 6anatrica s OBP. 14
63 CroiicTBA NPOCTHIX U CIOKHBIX BellecTB B ceeTe TN u OBP 14
64 IMpaxrudeckasn padora Ne7. Peinienue oKkcrnepuMeHTaibHbIX i
zanau no reme; «OBP» Mucrpykrax Th
65 Q600 LIeHHe U CHCTEMATH3ALMS 3HAHKH Mo TeMe «Pacteopeuue.
. Pacteopbi. CBOMCTBA PACTROPOB AJICKTPONIUTOB, HOHHbBIE YPABHEHHS, lu
OBP». -
66 Hrorosasi KouTpoabuasi padora Ned 3a kypc xumun 8 kiacca [u
67 AHanu3 UTOroBoi KOHTPOJILHON paboThl. fi
68 IlopTpernas rajepes BENIMKHMX XUMHKOB g




HO‘VPO'{H()G mwiaHupoesainie no xumuu, 8 knace,
(2uaca ¢ nedemo, ¢cezo 68 wacos), VMK O. C. I'abpueasia

Ne No CoJiepskaHue TporpaMMHOro Ko | Jlata ITosropenue | Jloma
ypoKa | ypoka | martepuana JH- [ree 3ananns, popmupytomue YVY ][
1o no Hec 3aj1a- Hcnons3ora-
pea- | TeMe TBO HHE peryJisi- [I03HABa- | KOMMYHH- | JIAYHOCT nue UKT
METY ya- TUBHLIC | TeJIbHbIC | KATUBHBIC | HBIC
_ COB o
Tema 1. Beegenune B xumuio (6 uacosn) -
1 1 Bpojiablit unctpykrax no Th ] Ousznueckue | §1, ®opmu- | opmu- | Popmu- Dopmu-
npy padbore B kabHUHETEe XUMHH. CBOMHCTBA, yiup. 4 | posanue | poBaHue | poBaHHE poBanue
ITpenmer xumuu. Bewlecrsa. dusnueckoe HOHSITUSL | YMEHHUSI | YMCHHS HHTEepeca
- k. TEJIO o xumuu | Habnrosa | paborath | K
2 2 Ipeppatienus peects. Poib 1 Ouznyeckue | §2,3 | HMee Th, B Mapax. HOBOMY | Bupryalibnas
XMMHH B JKH3HH YEJIOBEKA. CBOWCTBA | ponn B Aenarh OTBEYATL | HpejmMe- | nabopaTopus
3 3 [IpakTnueckue padborpr: Nel. 1 ATOM c.174 | mu3Hu BBIBOJILI | Ha T l_[pgmum
«ITprémpl yeJIoBeKa | HpH BOITPOCHI
obpartieHus ¢ 1ad0PaTOPHBIM [pOBEJIC | YIUTEII,
obopynoBaHuem» HUH YMEHHE
4 4 Ilepuoanueckas cuctema 1 §4 ONBITOB, | UCIIOJbL30-
XUMHYCCKUX dj1eMeHToB J[.A. YMEHHUS | BaTh
Memnieneera. 3HaKu paboTarb | XHUMHYECK
) XUMHYCCKHUX DJICMEHTOB. C KHHTOH | M S3bIK,
5 Xumuueckue GopMyibl. 1 Haumenbinee | §5 HC ymeHue
OTtHocuTeNbHAs aTOMHAst U oburee yIIp. nepuojau | paborarh
MOJICKYJISIpHAsl Macca. KpaTHoOE, 1.4 YECKOM c
aToMm, CHCTC- XHUMHYEC-
MOJIEKYJIA MOH. KOH
| ] MOCyJI0H.
6 6 [IpakTHYeckue padornr: Ne2, 1 C.180 ]
«Habmonenue 3a ropsiiei
|| cBeuoii» - B
Tema 2. AToMbl XUMHYECKHX YJIeMeHTOB (7 4acoB) _
e | 1 | OCHOBHBIE CBEICHHS O | 1 | Atom. _ | §6,7 | ®opmu- | dopmn- | Popun- | dopmu- | [pesenranus




poBaHHE
uHTEpeca
K
KOHKpET-
HOMY
XHMHYEC
KOMY
dJIEMEH-
TY,
MMOUCK
JOTIOJTHH
TENBHOM
uadpopma
IIMH O
HEM.

[—[pei%‘(‘:llTaIlel

[TpezenTtanus

IpesenTanmst

| Ipe3el-l'raL{u;1

CTPOCHUM aToMOB. M30T0Mb! Crpoenue poBaiue | poBaHUE | poBaHue
s/1pa aroma MOHATHUH | YMCHUSI | YMEHHSA
8 2 Ctpoenue MEKTPOHHBIX NEKTPOH §8. o cTpoe- | paboraTh | ciaywarb
000J10YeK aTOMOB. [lepuo. 9¢.52 | Huu c YUHTENS,
[ 'pymna yrp.2 | atoma, KHUI'OH, | BECTH
9 3 | Monbr. MoHHas xuMuueckast §10 XHMHYEC | YMEHHA JHanor ¢
CBA3b. yip. 5 | Ko HHTErpH | YUUTEIIEM
c.02 CBA3H H poBaThb H JIPYTHMH
10 4 KoBaneHTHas CBS3b. §11, ee 3HAHKUS yuaimumMm-
yip.2 | BHAAX. U3 cs
.66 busnku
11 5 Meraindeckast Xumuieckast §12 B
CBSI3b. XUMHIO.
12 6 O600IIEeHne U CHCTEMaTH3 AT §4-12
3HAHWA 110 TeMe: KATOMBI ITosTo
XUMHAYECKUX IJIEMEHTOBY pPHTD
OCHOB
HBIC
HOHAT
sl
TEMbI
LS 7 Kourpoabnas pabora Nel 110
TeME: «AMOoMblL XUMUYECKUX
| anemeHmos o _
Tema 3. Ilpocrnie BemecTsa (5 Hacos)
14 1 [Ipocthie BemecTBa-METAIIbI. Ouznueckue | §13 Qopmu- | YMmenue | Ymenue
| _ cBoHcTBA poBaHWe | paboTaTh | COTPY/IHH
15 2 [IpocTeie BeLecTBa-HeMeTallibl. Ouzuveckue | §14, IOHSTHSL | € yaTk ¢
ATTOTPOIIUSL. CBOHCTBA ynp.3 | o Mertan- | yueOHH- | yuuTesaeMm
16 3 Konuuectso semecrsa. MoJib. Otnocurensn | §15, Jrax, KOM, B TIOHUCKE
Mounsipnasi macca. as aromuasi W | yup.l- | Hemeran | jonosnu | u cbope
MOJIeKyJsipHa | 3 Jax, TenpHOH | uudopmail
51 MAcchbl KOJIHYEC | JIATEpary | HH,
i 4 Mo.nﬁpnbn}'i 00beM razos. Kounuectso §16, TBE poii.epu | ciymarh
BElICCTBA ynp.1l, | BEIECT- | oju4Iec- | ero.
2 Ba. KO
18 |5 Pewenune 3a1a4 no teMam: o Komnuecrso | §15, CHCTe-

Osnaje-
HHe
HaBbBIKA-
MH JUTS
MpaKTH-
YECKOM
JlesiTelb-
HOCTH,

[IpezenTanus




BelecTsa. TUInl

Monekyna

«Monaipnuiti 06vem 2azos, BCIIECTBA, 16 MO#
KONUYECMBO GeUieCmBar. MoOJIsipHast yIp.
Macca, 4-5,
MOJISIPHBIIA c.85
00BeM,
MOCTOSIHHAS
ABorajipo
Tema 4. Coepqunenust XMMHYECKHX 2J1eMeHTOB (16 yacoB)
19 1 CreneHb OKMCIICHUSL. 1 §17, Dopmup | YMmenue | YMmenue Ymenue I'lpe3e1['raum'_
yop.l, | oBanue paboTtaTh | paborarh | MCIOJb-
2 NOHATHSA | C B I1apax, B | 30BaTh
20 2 Baskueiilye k1accl OUHAPHBIX 1 §18, 0 yueOHH- | rpynnax, | 3HaHus B T
COC/IMHEHNI. OKCHBI. ynp.l | crenenu | Kowm, orBeyars | OwITy.
4 OKHCJIe- | yMEHHE | Ha
21 3 OcHoBaHus. 1 §19, HUS, COMOCTAR | BOIIPOCHI
yrnp.4- | K1accoB | IATh, YUHTESL.
5 coeqHe | paborarhb
77 4 Kuenorn 1 §20, | Hwii, ¢
yIp.3, | YMCTBIX (hopmyna
N 5 BEHIECT- | MH.
23 3 Coun 1 §21 Bax
24 6 Cocrasnenue hopMyJI coneil. 1 —§2 ]_,_ CMECHX.
yop.2,
3
25 7 O6obuIeHHe 1 cHCTeMATH3ALLUS 1 [Tosro
3HaHuit No Teme «BakHekiuue PUTE
K/1acchbl OH HAPHBIX COE/IHHEHH W OCHOB
HBIC
TOHST
sl
i i TEMbI
26 8 AmoppHble H KprcTaHYeckue | | ATOM. §22 [Ipesenranus




KPUCTAIUIHHYCCKHUX PELICTOK

Duznueckoe

TEJo.
duzuieckue
CBOMCTBA o
27 9 YHeTble BELIECTBA H CMECH. 1 CmecH. §23
Yucrere
peliccid
28 10 MpakTuueckan pabora Ne3. 1 C.181
«AHAIHU3 NOUBbLI U BOJIbI»
_ Hucrpykramw Th
29 11 Maccorasi /107155 KOMIIOHEHTOE B 1 Cmecu. §24,
CMECH. Yucrble YIIp.
_______ BelecTsa 2,07
30,31 | 12,13 | Peuwienue 3aaa4 Ha HaxoxaeHUe P, '
MAacCOBOH JI0J1M KOMIOHEHTOR
CMECH. - I
32 14 Ipakrnueckas pabora Ned, 1 C.
«[TpuroroBnenue pacrsopa caxapa 185
¢ 3a/IaHHOH MaccoBoi noneli
PacTBOPEHHOIO BELLECTBAY
— . Hucrpykrax Th
33 | 5 i bﬁ()ﬁmeune M cHCTEMATH3ALIASA i
3HAHMH MO TEME: ((CJ‘OCJJ,H HCHH3I
XHMHUYCCKHMX BIICM@HTOB»._ T — e o
34 16 Kourpoabnas pabora Ne 2 no | 1 §13-
Teme «CoeMHEHUS XUMHUISCKIX 24
HIIEMEHTOBY ITosTO
pPUTH
OCHOB
HbIE
[TOHSAT
us
TEMBI )
Tema 5. Usmenenus, npoucxoasimue ¢ semecrsamu (12 uacon) - B _
35 | DuzndecKre IBICHUS B XUMHH. 1 Cnocodnl §25, ®opmu- | Ymenue | Ymenue Vmenne | [Npesentauus |
paszjieiieHust | ynp. 3 | poBanue | paboTarh | BECTH HHTEIrpH
B L ) - cMecei [OHSITHH | C Jianor, poBarb
36 2 XHMHUECKHE ABICHHUS. 1 §26 0 yuebHu- | paborare | nosayuen

XumuyecKue peakiun.




[TpesenTanus

mHcrpykrax no T.b.

37 3 34KOH COXPAHEHUS MaCcChI ] §27, XHUMUYE- | KOM, B napax, HbIE
BEIECTBA. X UMHUECKHE yIp. CKMX nepuojau | paborare | 3HAHMUSA B
- YPaBHCHHUSL. _ 2-3 peaxkuu- | 4YecKou C MPaKTH-
38,39, | 4.5.6 Pacyérel 1o XMMHYECKHM 3 Koanuecreo | §28, X, UX CHCTE- YUHTEIEM. | YeCcKoH B
40 YPaBHEHHsIM. BELICCTRA. ynp. THITaXx; MO, WH3HH,
Monsipuas 2.3 YMEHHUs | allCOPUT
macca. nucarh MOM
Mousipubiii peakiuu | paccrtai-
______ - B 00BEM " JEHUS
41,42 | 7.8 THNBI XHMHUECKUX peaKiHii. 2 §29- paccras- | Koagdu-
30 JISTh [[UEHTOB
yap. YpaBHEe- B
1-2; HHE B XHMHYEC
43 9 CkopocTb XUM uqeckukﬂf)eaxunﬁ. T - §31- XHMHYEC | KHX
Karanuzaropsl. 32 KUX ypaBHe-
yap. PCAKIIHH~- | HHUAX]
L 2,6 AX. yYMeHHE
44 8 j 'l'ipaxrnqecmm padora Ne5, | - C.183 HHTEIpH
« [1puzHakn xuMuueckux poOBaTh
18 peakuuit» Mucrpykram Th 3HAHUS
4 g OBbobueHHe ¥ cucTEMATH3ALHSA 1 - Peakimm §25- 3
3HAHUK Mo Teme «Hzvenenus, paszinoxeHus, | 32 UKy
I?IJ(JIFCX()@}II.’.[MG C GEHICCIIGAMU). coejIMHeHus, | [OBTO B
obMeHa, PHTD XUMHUIO.
3aMCIICHMS OCHOB
Hble
TOHST
us
TEMBI
46 10 Kourpoasuas padora Ne3. 1o 1
Teme «HMamenentst, npoucxoosiyue
C BCH{CCTMIBAMLY.
Tema 6. Teopust 3MEKTPOJHTHYECCKON JIHCCONHAIHE H CBOICTBA KJIACCOB HEOPTAHHYECKUX COeAHHEHHE (l‘) 4acoB) _ -
47 1 PacrBopenue kak Qpu3nko — 1 Nonnas §34 Dopmu- | Dopmup | Dopmupo | Dopmup | [pesentamms
XHMHHYECKHH npouece. Tune CBSI3b. pOBai{e | OBaHHC | BaHMe OBaHKE
pacTBopos. losTopHbtii KopanenTtHas NOHATHH | YMEHUSl | YMCHHUS YMEHMUst




HenoJspHas
H MOJEspHasd

cBsi3b. Monnl N
48 .49 2.3 DNEKTPONIUTHYECKAS Juccolmanus | 2 Kucnora §35-
' (DM1) wreopus D] 36,
yIp.
1,4,5 |
50 4 HoHHible ypaBHEHMs peakLuii 1 OcHoBanue §37,
yip.2,
5
C:237 |
51 5 Venosus npOTeEénug xumuueckux | | §32.3
peakiliil Mes 1y pacTBopaMu )
3MEKTPOJMTOB JIO KOHIIA C.240
52-53 | 6-7 Kucnoret B caere TOJ] 2 §38,
yIp.
. 3.4
54-55 | 8-9 Ocuosanust B ceere 13/1 2 §39,
VIIP.
By
56 10 Okeubl, UX Kiaccupukaris u 1 §40
CBOMCTRA. ynp. 3
57 1] Conu, HX CBOVCTBA. 1 §41
yrp.
2,5
58 12 [enerTHueckas CBA3bL MEIKILY 1 §42,
KIlaccaMM HEOPTaHHUECKHX yIIp.
COCJIMHEHUIA. 2-4
59 13 Hpaxiuqecxaﬂpaﬁorg}QG. 1 C.241
«CBoHcTBA KHCIIOT, OCHOBAHUH,
OKCHJI0B M colieiiy. Unerpykrax Th
60 14 ObobieHue 1 cucTeMaTH3aL s | ITosTO
3HaHui 1o teme: «PacrBopeHue pUTE
PacTBOPLIY. MOHST
ue 00
HOHI

bIX

0
pacTBo-
pax,
AICKTPO-
JIMTHYEC
KoM
JIMCCOIIH
aluu,
HOHHBIX
ypaBHe-
HHSIX,
KHCITO-
Tax,
OCHOBA-
HUI,
COJISIX,
OKCHJIOB,
OKHCJIH-
TCIBHO-
BOCCTAHO
BHTEIb-
HBIX
peaxiiu-
SIX.

paborarh
c
yueOHHMK
oM,
AINTOPUT
MaMHu
COCTaBIIE
HHSI
HOHHbIX
ypaBHCH
Wil 1
paccTaHo
BKH

ko3 du-
IIMCHTOB
B
OKUCIIH-
TENbHO-
BOCCTAHO
BUTEJIb-
HBIX
peaKIu-
AX.

paborarb
WHJTHBHJTY
dJIbHO H B
napax,
COTPYIHH
4aTh ¢
YHHTCIICM,
YMCHHE
3agaBarThb
BOIIPOCHI.

HHTErpH
poBathb
3HAHUS O
paccTBo-
pax,
KUCITO-
Tax,
OCHOBA-
HUSIX,
COJISIX U
OKCHax
B
MOBCE/I-
HEBHYIO
JKHU3Hb.

[Ipezenrtanus

IIpesenranus

_T1pe3eHTauﬁﬂ

[Ipesenrarius

[TpezenTaumst




peaxil
‘ HSIX
61,62 | 15,16 | OxucaurensbHo- §43
BOCCTAHOBHTE/IbHbBIC PCAKLIMK yIp.
(OBP). 1.7
63 17 CgoficTra NpocThix 1 CHOMKHBIX TTosTo
seutects B cgere T/ u OBP PUTE
[TOHSIT
ue 00
HOHH
BIX
peaxir
_1. - - UsIX
64 18 Ipaxkruueckas padbora Ne7. C.242
PelueHue skcnepuMeHTanbHbIX
3aaad no teme: «OBP»
SRR (I Hucrpykraxk Th e oo
65 19 O000LIeHHe 1 cUCcTEMATH3ALHS IToBTO
3HAHMNA N0 Teme «PacTBopenne. PHUTH
Pactsopbl. CpolicTBa pacTBOpoB OCHOB
ANEKTPONUTOB, HOHHBIEC YPABHEHHUS,
OBP». HEle
IHOHAT
us
_ TEMBI
66 20 Wroroeas xonrpoasuas padora
Ned 3a kypc xumun 8 knacca
67.68 | 21,22 | Anaius utorosoil KOHTPONbHOT C.244
pabotsl. [loprperHas ranepes
BEJIMKUX XUMHKOB.




OnucaHue y4e6Ho-MeTONeCKOro, MaTepPHAILHO-TEXHHYECKOro H HHPOPMAUHOHHOIO obGecneveHust 00pPa3oBATENBHOIO

npouaecca.
Harypajububie 00bekThL. HaTypanbibic 00beKThI, HCHONb3yeMbIC B 0Byuenun XMMHUHM, BKIFOUAIOT B cebsl KOIUICKIIMH MHHEPATIOB H FOPHLIX MTOPOJI,
MCTA/UIOB M CIUIABOB, MHHEPAJILHBIX YJI00PEHHI, IJ1acTMace, Kay4yKkoB, BOJIOKOH # T. JL. O3HakoMJIEHHE ydam#uxes ¢ o0pasiamMy UCXOAHBIX BEILECTB,
MOJYIPOAYKTOB M I'OTOBBIX H3JEJIMIA MT03BOJISIET MOIYYHTH HAISIIHOE [IPE/ICTABIICHAC 00 9THX Marepuanax, HX BHEIIHEM BHJIC, a TalOKe 0 HEKOTOPBIX
(U3MYECKUX CBOWCTBAX. 3HAYMTCIBHDIC yueOHO-TIO3HABATEILHBIC BO3MOKHOCTH WMEIOT KOJUIEKI[HH, H3TOTOBJICHHBIC CAMHMH 00yJarOLLHMUCSL.
[TpeaMeTs AJist TAKUX KOJUICKIUH cOOMparoTes BO BPEMS IKCKYPCHH M JIPYTHX BHEYPOUHBIX 3aHSITHH.
KOJIeKIIMH  UCTOL3YIOTCSl TOJILKO JUIsl O3HAKOMIICHHS Y4alMXCsl ¢ BHEHIHMM BHIOM M (U3MHECKIMI  CBOMCTBAMM HM3YYAEMBIX BEINECTB H
Marepuanos. J{jst poBeICHUs XMMUUYCCKUX OIBITOB KOJUIEKIHHA MCTIOJIL30BATE HETB3.
XuMuUYecKue PeakTHBBLI i Marepuaibl. OOpaineHne co MHOIHMHU BEINCCTBAMH TpedyeT CTPOroro COOMIOJIEHUs MPaBHil TEXHUKH OE30IMacHOCTH,
0COOEHHO IIPH BBINOIHEHHH OILITOB CAMUMH yuauumucst. Bee HEOOXOAMMBIC MEPBI IIPEOCTOPOKHOCTH YKa3abl B COOTBETCTBYIOMIMX AOKYMCHTAX 1
MHCTPYKIHSAX, & TAKOKE B MOCOOUSIX JUlsl yUUTeICH XUMUH.
Haubonee 4acTo UCNoJb3yeMbIe peakTUBLI U MaTepHallbL:
1) mpocTbie BEUIECTBA - ME/Tb, HATPHIA, KLU, QAIFOMUHMI, MarHuid, JKele30, IIMHK, cepa;
2) oxcuipl — meiu (11), kanpus, xenesa (I11), marnms;
3) KHCIJIOTBI - COllsiHasl, cepuast, a30THast;
4) ocHOBaHHS - THIPOKCHJL HATPUSI, THPOKCHIT KaILIK, THIAPOKCHL Oapust, 25%-Hblil BOJAHBIA PACTBOP AMMHUAKA;
5) comu - xnopupi natpus, meau (11), skenesa(lll); murparhl Kamms, narpud, cepebpa; cyibdarer mem(ll), wenesa(ll), xenesa(lll), amomunns,
aMMOHMS, Kajius, OpoMujL HATPHsL;
6) OpraHMYecKue COSIUHEHUs - KpaxMal, MIUIHPHIL, YKCYCHAS KHCIOTa, METUIIOBBIH OpaHIKeBbIil, (EHONPTAICHH, JaKMYC.
XuMuueckas Ja0opaTopHasi Mocy/1a, annaparbl 4 npudopel. XUMUYECKas NOCY1a MOAPA3/CHACTCA HA JBE TPYIIIIbL At BLITOITHEHUS OTNBITOBR
YUALIUMUCS. U JIEMOHCTPALMOHHBIX OIBITOB.
[TpuGOpEI, annaparsl H YCTAHOBKH, HCMOJIL3YEMbIC Ha YPOKAX XUMHH, HOAPASICIAIOT Ha OCHOBE MPOTEKAONIUX B HUX (PUIMUECKHX M XHMHUUYCCKUX
[IPOTIECCOB C YUACTHEM BEIIECTB, HAXO/ISLIMXCS B PA3HBIX arperaTHbIX COCTONHUAX:
1) npubopst uis paboTHI € razamu - MOTydeHue, cobupanue, 0IMCTKa, CYLIKA, OITIOIIEHHE Fa30R; PCaKIHU MLy MOTOKAMH rasoB;
2) anmnapatbl B TPUOOPBI ISt ONLITOB C XKHKAMH U TBEP/ILIMH BEICCTBAMMU - MCPCTOHKa, (unbTpoBanKe, KPUCTAILIM3ALMS; NPOBE/ICHUE PEaKIMH
MEJKJLY TBEPJIBIM BEIECTBOM M JKH/IKOCTDIO, HKUIAKOCTBIO M KHJIKOCTBIO, TBEP/IBIME BEHICCTBAMM.
Brie 9To#i Kiaccu(uKaluy HaXousITes JIBC FPYIbl y4eOHOH araparyphbl:
1). UIsl H3YHEeHHs TEOPETHUYECKHX BOIPOCOB XHMHH - NITFOCTPALIHS 3KOHA COXPAHCHHUS MACChl BEUICCTR, AEMOHCTPALLH HIIEKTPOIPOBOIHOCTH
PACTBOPOB, JIEMOHCTPALMS JIBMIKCHHST HOHOB B DIICKTPUUICCKOM MMOJIE; IS H3YHCHHS CKOPOCTH XHUMHYECKOH peakiium U XHMHUCCKOro
paBHOBECHSI;
2). Juls WITIOCTPAITHH XUMUYECKUX OCHOB 3aBOJICKHX C110CcO0OB TOJYYeHNUs HEKOTOPBIX BEIIECTB (CEPHON KHCIIOTHI, AMMHAKA | T. IL.).
BCHOMOraTelIbHYIO POIb HIPAIOT H3MEPHTCILIbIE H HAIPEBATCIIbHBIC TPHOOPDI, PA3IMIHbIC IPUCIIOCOONCHMS JUISL BBITOJIHEHUS OTBITOB.



Mojeian. O6bEKTaAMH MOJACTIMPOBAHUS B XHMHHU SIBJISLIOTCS aTOMBbI, MOJIEKYJIbI, KPUCTAJIbI, 3aBOJICKHE AlIIAPATHI, & TAKKE MPOUCXOSILIKE MTPOLECChI.
B npenojaBaiii XMMHH HCHONB3YIOTCS MOJIEIN KPHCTAITHUECKMX PEIICTOK anMasa, rpadura, cepel, Gocdopa, oxenia yraepona(IV), nona, xenesa,
Mesiu, Maruus. Habopsl Mojieneil aToMOB /Uil COCTABJICHHSA LAPOCTEPKHEBLIX MOJICIICH MOJICKYJI IPH U3YHCHUH OPIraHUYeCKOH XHMHH.

Yueupie nocoOusi Ha meYaTHoil ocHoBe. B mpouecce ofydcHus XUMHH HCHOJB3YIOTCS CIEAYIOMME TAOIHUIBI MOCTOSHHOIO SKCIOHHPOBAHMS:
«Ilepuojmucckas cuctema xumudeckux snemento JI. WM. Menpeneesay, «Tabiauia pacTBOPUMOCTH KHCIIOT, OCHOBaHHH U cCoOlIeh», «DIEKT-
POXUMHYCCKHI PSJL HAIIPSDKEHUH METAJIOBY.

Jlisi opraHm3ald CaMOCTOATENBHOM padoThl OOYHAIOUIMXCA Ha YPOKAX MCIONB3YIOT Pa3HOOOPAsHBIC JMAAKTHHECKHE MATEPHAILL TeTpa/id Ha
MevyaTHolt OCHOBE, KAPTOUKH C 3ajaHMsAMM Pa3HOil CTemneHd TPYAHOCTH JUIS M3ydeHMs HOBOTO Marepualla, CamompoBEPKH H KOHTPOJS 3HAHMM
yuauuxcst.

IKPAHHO-3BYKOBLIC CpPeICTBA 00ydeHusi. DKPAHHO-3BYKOBBIE 110COOHMA JCNATCA HAa TP OONBLIME IPYTIIBL CTATHYHBIC, KBASHIUHAMUYHLIC H
juHaMuuHble. CTATHYHBIMU YKPAHHO-3BYKOBBIMU CPE/ICTBAMHM O0YUCHHUS SIBISIOTCS TMA(UILMBI, JMANO3UTUBLI (ClIaii/ibl), CAMHUYHDBIE TPAHCTIAPAHTHI
jutst rpadonpoekropa. Cepun TPAHCHAPAHTOB MO3BOJIAIOT UMHTUPOBATH JBMXKCHHUC IMYTEM MOC/IEA0BATEILHOIO HAJIOKEHHS OJHOI0 TPaHCIapaHTa Ha
apyroif. Takue cepuy OTHOCAT K KBA3HIMHAMUYHBIM KPAHHBIM [OCOOHSIM.

JIMHAMHYHBIME SKPAHHO-3BYKOBBIMH [1OCOOMSIMHU  SIBIISIOTCSL [POM3BEJICHUs KHHeMaTorpaa: JA0KYMEHTalTbHOrO, XPOHMKAIBLHOIO, MYJIbTUIIN-
KaloHHoro. K 9TOH JKe CpyIIe OTHOCSTCH SKPaHHO-3BYKOBbIE CPEJCTBA OOYYCHHMS, JUIsl NMPEAbsBIeHUs HHQOPMAIMHE KOTOPBIX HEOOXOoauMa
KOMITBIOTCPHAs! TEXHHUKA.

TexHuueckune cpeacTsa o0ydyenust. [Ipi KOMIUICKCHOM HCIONIL30BaHMM CPEJICTB 00yUeHUs HEH30CKEH BONPOC O BO3MOKHOCTH 3aMCHBI OJTHOTO
Mocodus APYruM, HArmpuMep JCMOHCTPAIMOHHOIO HiK J1abopaToOpPHOTO ONBITA €ro M300pAKEHHEM Ha SKpAHE. Mudopmatiust, cojiepkauiascs B
JKPAHHOM [10COOMH, TpeJICTaBIsieT coOOl JHMIIL OTPaKEeHHe PealbHOr0 MHpA, W [MOITOMY OHA JOJDKHA MMETh ONOpY B UYBCTBCHHOM OLBITC
obyuaroruxcs. B mpoTHBHOM citydae (QOPMHPYIOTCS HenpasuiibHbie W (hopmabHbie 3uanus. OCoOeHHO onacHo opMUpOBAHNE HCKAKCHHBIX
MPOCTPAHCTBEHHO-BPEMEHHBIX MPEJICTABICHUH, MOCKOIILKY SKPAHHOE MPOCTPAHCTBO M BPEMs 3HAYMTCILHO OTIHHAIOTCS OT PeajlbHOTO MPOCTPAHCTBA
M BpEMeHH. DKpaHHoe Mocobue He MOMKET 3aMeHHThL COO0H pealbHbIi 00BEKT B IPOLECCE ero NO3HAHMS BBUJLY TOTO, TO HE MOKCT OBITH HCTOYHHUKOM
YYBCTBCHHOIO ONbITa O CBOHCTBAX, CYIIECTBEHHBIX TTPH U3YUCHUU XUMHH: LBETE, 3alaxe, KPUCTALUIMYECKOM CTPOCHHN W T. JI. B 10 ke Bpemst npu
HAIIMYMK Y YYaIUXCS JOCTATOYHLIX YyBCTBEHHBIX 3HAHMH Ha HEKOTOPbIX JTamax oOyueHHs BOCHPOM3BEACHHE XHMHUCCKOrO OMBITA B SKPaHHOM
mocobuu MOKET OBITL OolIee 1e1eco00pa3HbIM, YEM €r0 TOBTOPHAS JIEMOHCTPATIUS. '

[ianupyemsbie pe3yibTaThl H3y4eHHUsl YIeOHOro npeamera.

B pesynbrare W3ydeHHs XUMHU Ha DA30BOM YPOBHE YUCHHUK JIOJDKCH
3HATH/IOHUMATE:

e  XHUMMYECKYIO CHMBOJIMKY: 3HAKH XMMHUECKUX 3JIEMEHTOR. (POPM YTl XUMHYECKHUX BCLICCTB, YPABHEHMA XMMHYCCKHX peakiiuii;

e  BAKHCHINHE XUMUYECKHE NOHATHS: BEIECCTBO, XUMHYCCKHUH 2/IeMeHT, aTOM, MOJICKYJIa, OTHOCHTEIILHbIC aTOMHAA U MOJICKYJISIpHAST MACChL, HOH,
ATOTPONUSL, H30TOIBI, XUMHYCCKAsl CBSA3b, DIEKTPOOTPHILATEIBLHOCTE, BAJICHTHOCTh, CTCINEHL OKUCIICHH, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
06BEeM, BelecTBa MONIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHS!, PACTBOPLI, MEKTPOJIUT U HEIEKTPOIIUT, MEKTPOIUTHICCKAsE AUCCOILHALNS,
OKHUCJIMTENb M BOCCTAHOBHTENb, OKHCICHHME W BOCCTaHOBJIEHME, TEIUIOBOM HhdeKT peaknuu, CKOpoCTh XMUMHYCCKOW PEaKIHH, KaTaaus.
XUMHYECKOE PABHOBECHE, YIIIEPO bl ckeneT, GynkuuonanpHas rpynia, H30Mepus, FroMOJIOrus;

e  OCHOBHBIC 3aKOHBI XUMHH: COXPAHCHU MACChI BEHIECTB, MOCTOSHCTBA COCTARa, EPUOMICCKHIH 3aKOH;



® OCHOBHBIC TCOPUH XHUMHH. XUMHUYECKOM CBSI3H. iEJICKTpOJ'IH'I'IA‘-!CC](()EI JiHccoualnyu, CTPOCHUA OPrainyeCKuX COCIJ,MHCHHFI;

® BayKHEHIIIKME BELIECTBA M Marepuaibl: OCHOBHBIC MCTAJLILL M CILNIABBI; CepHas, COJAHaA, a30THasd MW YKCYCHAA KHCIIOTbI, ICITOYH, aMMHAK,
MHHEPAJIILHBIC }’L{()Gpel-!}ﬁ[. METaH, 3THJIEH, allCTHIICH, GCHBOJ'I., 3TAHOI, KHPBL, MBIIA, [IHOKO3d, caxaposa, Kpaxmall, KeTHaTKa, GCJ]KH,
HCKYCCTBEHHBIC U CHHTETHYECKHE BOJIOKHA, Kay1yKH, IjiacrMacehbl;

YMETh:

e HAZLIBATHL: 3HAKH XUMHWYCCKHX DJIEMEHTOB, H3YUCHHBIC BCILICCTBA 10 (<'I‘pl1i3i{8J'IBHOﬁ)) HJIA MC)I{,:‘_'[}'Ha]‘}O)IHOﬁ HOMCHKJIATYpEC,

e  ONpeaesiTh: BAJICHTHOCTE W CTCHCHL OKMCIICHHA XHMHYCCKHX DJIEMEHTOB, THIT XHUMHYECKOH CBSI3U B COCJIMHEHUSX, 3apsii HoHa, XxapakTep
CpeJibl B BOIHLIX pacTBOpax HEOPraHu4eCKHX COCTMHCHHH, OKHCIHTCIbL H BOCCTAHOBHUTCIb, NPHHAJNCIKHOCTH BCLHICCTE K PA3JIMYHBIM KJlaccam
OpraHH4YeCKHX COCIMHECHHH;

e XapaKTEPH30BAThL: 3JIEMEHTH MAIBIX MEPHONOB [10 HX MOJIOKEHHIO B mepuoaudeckoil cucreme JI.M.Menpeneesa; obuipe XUMHYECKHE
CBOMCTRA METAIIOB, HEMETA/NIOB, OCHOBHLIX KJIACCOB HCOPraHHYCCKHUX H OpPraHHYCCKHX COCﬂHlleliHﬁ; CTPOCHHC W XHMHYCCKHC CBOMCTBA
M3YUYEHHBIX OPraHuYECKUX COCIMHCHHHM;

e OOBACHATBH: 3aBUCUMOCTL CBOMCTB BEIIECTB OT WX COCTABA M CTPOCHHS, NPHUPOJY XUMHYECKOH CBA3M (MOHHOM, KOBAICHTHOHM,
METAIUTHYECKOH ), 3aBUCHMOCTH CKOPOCTH XUMUYCCKON PEaKIIMU H HOJIOKEHHS XHMHYCCKOTO PABHOBECHS OT PA3JIHYHbIX dakTopoB;

L BBIMOJIHATL XUMHUYCCKNAI SKCHCPHMEHT IO PACro3HaBaliio BayKHeHmux HECOPraHu4CcCKux (KHC,TIODOJ_‘L._. BOLOPOM, }’FI!CKHCJIMH ras, aMmmMHak,

pacTBOPbI KHCIIOT H LL[CJ'[O‘{CIT‘I, XJIIOPH -, C)’J[b(l)&'[' " Kap6OHaT—I/IDHBI, HOHBI aMMOI[HH) H OpraHH4eCKHX BCHICCTB,

BBIYHCAATE: MACCOBYIO JIOJIO XHMHUYCCKOI'0 3IIEMCHTA MO (b()pMyJ'lC coeiuHes1, MacCOBYIO IT0JIIO p‘dC-’l'BOpéHl[O[‘O BEIIECTBA B PaCTBOPE,
KOJIMYCCTBO BEHICCTBA, 00HEM HITH MACCy PEarcHTOB WK NPOJIYKTOB PCAKLHH.

e [IPOBOAHUTL CaMOCTOATCILHBIH TOMCK XUMHUYECKOH H]i(bOpMaI_IHH C UCITOIB30BAHHCM PasJIHYHBIX HCTOYHHKOB (HElyl{H()~I'1(}lly.I[5ipHBIX WU3JIAH U,
KOMITBIOTEPHBIX 0a3 JaHHbiX, pecypcoB MHTepHETa); HCHONBL30BATL KOMIBIOTEPHBIE TEXHOJIOMUH JUIs 00pabOTKH U MEpeiaid XUMIYECKOH
uH(pOpPMAIMK U €¢ MPEACTARICHUS B PA3IHUHBIX (hopMax;

HCITOJIL30BATH ll[}HOﬁ[}C’I'CI{I{bIe 3HAHHI H YMCHHIA B Il]]aK'[‘H‘ICCKOITI JACATCIBHOCTH H IIOBCCJIHCBHOﬁ JKH3HH 11512

00BACHEHUST XUMHYCCKHX F[BJIC[IHH, IMPOUCXOIALILNX B LHPHUPOJC, 6[31’1"}? H Ha IMTPOU3BOJACTBC,

®  OQIPCJICICHMS BO3MOKHOCTH NMPOTCKAHHA XHMHYCCKHUX 1'1peBpameum‘11 B pa3HYHBIX YCIOBHAX M OLUCHKH HX l'lOC-JIC,‘LIC'I‘BI/Iﬁ;

IKOJIOI'MYECKH I'paMOTHOIO IMTOBCACHWS B Ol{py}[(EIIOLLlef’i cpeuce:

® OLEHKH BJIMSIHHA XHMHUYECKOIO 3arpA3HCHEAS] Opr}Kal{}LU\CI::[ Cpelbl HA Opraii3M YeIOBCKa U APYIHE MKHBbLIC OPIaHHu3MBbL;

0e3onacuHoro OGpaH[CHHF{ C FrOpHOYUMH H TOKCHYHBIMH BCHICCTBaAMH, J1&60p€1’1’0pHBIM 060[)}U10B3,HHCM;

L NPHUIOTOBJICHHA PACTBOPOB '.'}E;ljiallHOi:I KOHLUCHTPALHH B 6BITy H Ha NMPOHU3BOJICTBE,

° KpH’['H‘ICC[{()ﬁ OLUCHKH JTOCTOBCPHOCTH XUMMUCCKOU HH(IJ()[’)M&L{[«H/I, I[OC’l‘}/lIEllOIll,Cﬁ W3 Pa3HbIX HCTOYHHKOB.

JIOKYyMEHTDI:

7. Tpukaz MunoGprayku ot 17.12.2010r. Ne 1897 «O6 yreepacacun v sseaennu B aehcrsne PIOC OO0y

[Mpukaz Munobpraykmn ot 17.05.2012 Ne 413 «O6 yreepaciennu v spejienuu B aeiicreue GI'OC epeatiero( nontoro) obuiero obpasopatus»

9. Tlucbmo Mununcrepersa obpaszosanus W nayiku P® or 19 anpens 2011r. Ne03-255 «O eerennu (eiepanbHbIX rocy1apcTBEHHBIX 00pazoBaTeIbHbIX
cTanaapTos oduiero odpasopanus»

f=a]



10. Ilprka3s Munobdpuaykn Poccun o1 7 uions 2012 r. Ne 24480 «O6 yreepacaeun (GeaepaibHOro rocy1apcTseHHOro 06pasoBaTe/ibHoro cranaapra
cpeaHero (nonHoro) obuiero odpazoBaHumy»

I, depepanbHOro rocyAapeTBEHHONO 00Pa3oOBATENBLHOIO CTAHAAPTA OCHOBHOIO 001Iero oOpasosanus (npukas MunuctepeTea 06pazoBanus U HAyKH
Poccuiickoit Menepaunu ot 17 aexabps 2010 r. Ne 1897)

12. [TpumepHble nporpaMmel 1o yyebHbIM rpeameram dheaepaiboro 6azucHoro yuyebHoro nnama.

Pexomenayemasi tureparypa.
1. Jlureparypa, HCHoJb3yemMast yauTe/1em:

- OCHOGHAS iumepamypda
1. T'abpuensn O.C. [Tporpamma kypca xumun 1i1s 8-11 kimaccor obmmeobpazoBarelbHbIX yupesxaeHuii. — M.: Jlpoda;

2. I'abpuensn O.C. Xumust: 8 knace : yueOnuk s odueodpasoBarelbHbIX yapexienuii. — M.: Jlpoda.

- QONONHUMENbHAS TUMepamypa

1. I'abpuensn O.C. Uzyuaem xumuro B 8 kii.: qugakrudeckue marepuaint / O.C. Tabpuenan, T.B. Cmupuosa. — M.: Bk nmoc

2. Xumusi: 8 KJiacc: KOHTPOJIBHBIE U ITPOoBepoynbie paboTel k yuedunky O.C. I'abpuessina «Xumust. 8 knacey» / O.C. Tabpuensn, [T.H. bepeskun, A.A.
Yinakosa u jp. — M. : JIpoda;

3. I'abpuensin O.C., Buckoborinukosa H.I1., SImykosa A.B. Hacronsnas kaura yunress. Xumus. 8 ki1.: Merogudeckoe nocodue. — M.: Jipoda;

4. l'adbpuensu O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii sxcnepument B mikodie. 8 kiace. — M.: Jlpoda

5. Anxumuk (http://www.alhimik.ru/) - oun u3 myummx caldTop pyccKOS3LIMIOrO XHMHYECKOro MiurepHera OpHEHTHPOBAHHBIH HA YUUTENS H
YUEHHKa, IIperogaBaTelis U CTyJIeHTa.

2. Jlurepartypa, peKOMeH1yeMast st YIau(uXxcsl.
- ocHoGHas tumepamypa
["abpuensn O.C. Xumust: 8 knace : yyebnuk juis o01ieo0pas3oBaTenbHbIX yupericHui. — M.: Jlpoda.
- QOROAHUMENLHAS TUMepamypa
1. Kypuan « XuMus B HIKOJIE);
2. Konrpen - Xumust miist seex (http://kontren.narod.ru). - uadopmannonno-o6pazoBaTebbIi CAlT JUIsS TEX, KTO U3YYaET XUMHUIO, KTO €€ TIPEroiaeT
JUISL BCEX KTO HHTEPECYeTCst XUMUEH.
3. Anxumuk (http://www.alhimik.ru/) - oaue W3 mydqmmx caiiToB pyCCKOSI3BIMHOTO XHMHYECKOro MHTepHeTa OpMEHTHPOBAHHLIA HA YUHTENS K
YUEHHUKa, TpernojaBareis U CTYACHTA.
4. DHUHKIOTICNYCCKHH CIIOBaph FOHOTO XHMHUKA
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