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1. TlosscHUTENBbHAS 3aIIMCKA

1.1. PaGouas nporpamma o xumuu st 11 A kiacca paspabaTsiBaercss Ha ocHOBaHUU DenepanbHOro

3akona P® o1 29.12.2012 r. Ne273-®3 «O06 obpazoBanuu B Poccuiickoit depepanuny.

PaGouas nmporpamma pazpabaTbIiBaeTCsi B COOTBETCTBHH C:

>

>

¢denepaabHBIM KOMIOHEHTOM TOCYIapCTBEHHOTO 00pa3oBaTEIbHOIO CTAHAAPTA, YTBEPKIACHHBIM
[Tpukazom Muno6pazoBanusi PO ot 05. 03. 2004 roma Ne 1089;

IPUMEPHOM MPOrpaMMoON, CO3/IaHHOW Ha OCHOBE (pellepaTbHOTO KOMIIOHEHTA TOCYAapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHAPTA;

denepanabHBIM MEepeyHeM Y4€OHHMKOB, YTBEPXKACHHBIX NMPUKA30M MUHHUCTEPCTBA OO0pa3OBaHUS U
Hayku P® ot 31 mapta 2014 r. Ne 253, pekOMEHI0BaHHBIX (JIOMYIIEHHBIX) K UCIOJIb30BAHUIO B
00pa3oBaTeNbHOM TIpoLecCe B 00pa30BaTENBHBIX  YUPSKICHHUAX, PEATH3YIOMIMX IMPOrPaMMBbI
o0mero oopa3oBaHus;

TpeOOBaHUSMHU K OCHAIICHUIO 00pa30BaTEILHOTO MPOIECCa B COOTBETCTBHH C COJIEPIKATEIHHBIM
HamoJIHEHUEM  y4eOHbIX  mpeaMeToB  (enepalbHOTO  KOMIIOHEHTa  TOCYIapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAApTa U (eAepaTbHOTO TOCYAAPCTBEHHOTO CTAaHIAPTa;

¢ yuebnbM ianoM ['BOY Jluneit Nel126 Kanununckoro paitona Cankr- IlerepOypra na 2018-
2019r.

1.2 Mecto npenmMera B yueOHOM TUTaHE
Ha uzyuenue npenmera xumuu B yueOnowm miane ['bOY Jluneit 126 orBoautcs
102 gaca (3 yaca B Heneno) u3 PeneparbHOr0 KOMIIOHEHTA.

1.3 Llenu u 3amaun

e

I/I3yquI/Ie XHUMHUHU B CTapI_Heﬁ IIKOJIC Ha HpO(l)I/IJ'IBHOM YPOBHE HAIIPAaBJICHO Ha HOCTHIKXCHUC CIICAYHOIIUX

eJIen:

OCBOGHHE CHCTEMBbl 3HaHMHA O (yHIZaMEHTaJIbHBIX 3aKOHAX, TEOpUAX, (akTax XUMHUH,
HGO6XOZ[I/IMI>IX IJIA IIOHUMAaHU ST HaquOﬁ KapTI/IHI)I MI/Ipa,

OBJIAJICHHE YMEHHSIMH: XapakTepHu30BaTh BEIIECTBa, MaTepuaibl M XUMHUYECKHE PEaKIUu;
BBITIOJIHATE J1a0OpaTOPHBIE AKCIEPUMEHTHI; IMPOBOJUTH pacueThl MO XUMUYECKUM (popMysiaM U
YpaBHEHUSM; OCYIIECTBIATh MOUCK XUMHUECKON MH(GOpMAIMKU U OLIEHUBATh €€ IOCTOBEPHOCTH;
OpPUEHTUPOBATHCS U IPUHUMATh PEIICHUS B TPOOJIIEMHBIX CUTYaIUSX;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HHTEIUIEKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH B
HpOIICCCC I/I3yT~I€HI/I${ XI/IMI/I‘-ICCKOI\/JI HaYKI/I U €€ BKJIa/Zla B TeXHI/I‘IeCKI/Iﬁ HpOFpGCC IMUBUJIN3AIIUHU,
CIIOKHBIX U TPOTUBOPEUUBBIX MyTEH pa3BUTHS UJIEH, TEOPU U KOHIIETIIINI COBPEMEHHON XUMUWU;
BOCIIMTAHUC Y6G)KJIGHHOCTI/I B TOM, 4YTO XHMHUA — MOHIHI)II\/'I I/IHCTPYMGHT BOS}IGIZCTBI/IS[ Ha
OKPYXAIIIYI0 Cpedy, U UYyBCTBAa OTBETCTBEHHOCTH 3a MPUMEHEHHE IOJIYYCHHBIX 3HAHUU H
YMEHU;

MPUMEHEHHE TIONYyYCHHBIX 3HAHWM W YMEHWi 1ms: Oe3omacHoil padoThl ¢ BeIIECTBAMU B
nmaboparopun, OBITY W Ha TIPOU3BOJICTBE; PEIICHUS MPAKTHICCKUX 3a7ad B TOBCETHEBHOM KU3HU;
MIPEeIYNPEeXJACHUS SBICHUM, HAHOCANIMX BpPEI 3JA0POBBIO0 YEIOBEKA M OKPYXAIOIIeH Cpene;
MPOBEACHUST HCCIEAOBATEIIbCKUX PAbOT; CO3HATENBHOTO BBIOOpa Tpodeccuu, CBS3AHHOW C
XAMUEH.

1.4 AnpecHOCTb MpOrpamMMBbl
Jannas pabodast mporpamMma paccunuTaHa Ha odydaromuxcs B 11 kimacce mo
o0pa3oBaTebHON TporpaMme CpeiHero (ITOJTHOT0) 00IIero 00pa3oBaHus
C JIOTIOJIHUTENbHOH (yri1yOJIeHHOM) MOArOTOBKOW MO PEMETaM €CTECTBEHHOHAYYHOTO
npodus (11A)



1.5 Ha uzyuenue npenmera orsoaurcs 102 yacos (3 yaca B HEAEIIO)
- KOHTPOJIBHBIX paboT: 5
- IPaKTHYECKUX paboT: 8
- 1abOpaTOPHBIX OMBITOB: 10

1.6 BHeceHHble U3MEHEHUS
VYBenMueHo KOJMYECTBO YacoB 110 BCEM paszeiiaM (KpoMme pasnena «MeTobl IO3HAHUS B XUMUN»)

Copepxanne paboueii MporpaMMbl CTPYKTYPUPOBAHO I10 IBYM pa3jieiiam:
Pazgen 1. Metoasl mo3HaHust B Xumuu (2 4gaca).
Paznen 2. Teopernueckue ocHoBbl xumuu (100 vacoB):
Tema 1. CoBpeMeHHBIE NTPECTABICHUS O CTpOeHUHU aToma (9 4.)
Tema 2. Xumuueckas cBsi3b (21 4.)
Tewma 3. Xumuueckue peakiuu (26 4.)
Tewma 4. BemectBa u ux cBorictsa (17 4.)
Tema 5. Metamel u HemeTauibl (20 4.)
Tema 6. Xumust B xu3HU obmiectBa (7 4.)

1.7 Oxunaemble pe3ynbTaThbl

IIporpamma mpenycMaTpuBaeT (GOpMHUpPOBAaHHE Y ydaluxcs oOLIey4eOHBIX YMEHHUH U HAaBBIKOB,
YHHUBEPCAIBHBIX CITOCOOOB JIEATEIBHOCTH M KITFOUEBBIX KOMIIETCHITHIA.

B sTOM HampaBieHuu npuopUTEeTaMM I y4eOHOro mpeaMera «XHMHs» B CTapllied ILIKoJe Ha
npoGUIEHOM YPOBHE SIBJISIFOTCS: YMEHHE CAMOCTOSTEIHHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO
[I03HABATENbHYIO JI€ATEIBHOCTh (OT IOCTAaHOBKU LEJIM J0 IOJIY4YEHUS U OLEHKU pe3ysbTaTa);
WCTIOJIB30BAaHUE DIIEMEHTOB NPHUYMHHO-CIEACTBEHHOTO M CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHAJIM3a;
UCCJIEIOBAHNE HECIIOKHBIX PEAIBHBIX CBSI3€d M 3aBHUCHUMOCTEW; OINPEAEIIEHUE CYIIIHOCTHBIX
XapaKTepUCTHK HM3y4aeMoro o0O0bEKTa; CaMOCTOATEIbHBIA BHIOOD KpUTEPUEB [UIsl CpaBHEHUS,
COIIOCTABJICHUS, OLIEHKH U KJIacCU(PHUKAIMU OOBEKTOB; MOUCK HY)KHOM MHGpOpMalMU MO 3aJaHHOU
TeM€ B HMCTOYHHMKAX pa3jIMYyHOTO THIIA; YMEHHE pa3BEpHYTO OOOCHOBBIBATH CY)KIEHUS, /1aBaTh
OIpeJIesIeHUs], IPUBOJUTD JOKA3aTeIbCTBA; O0OBSICHEHNE U3YUEHHBIX MOJOXKEHUNH Ha CAMOCTOSITEIBHO
MOI00paHHBIX KOHKPETHBIX IpUMEpPax; OLEHUBAaHHE U KOPPEKTHPOBKA CBOErO IIOBEJIEHUS B
OKpPY’KaIOIIEH Cpene, BBINOJHEHUE B IPAKTHUUECKOM JEATEIBHOCTM M B IIOBCEIHEBHOM >KH3HU
HKOJIOTMYECKUX TpeOOBaHUN; HCHOJIB30BaHUE MYJIbTUMEIUWHBIX PECYPCOB U KOMIBIOTEPHBIX
TEXHOJIOTUH Ans o0paboTKM, Mepefayd, CUCTeMaTu3aluu HHpOpMaluu, co3fgaHus 0a3 JaHHBIX,
MIpe3eHTAlMH PE3YJIbTAaTOB [103HABATEIbHON U MPAKTUYECKOH 1€ATEIbHOCTH.

TpeboBanus K YpOBHIO MOATOTOBKH OOYYarOMIMXCSl BKIIOYAIOT B ce0s Kak TpeOOBaHUs, OCHOBAaHHbIC Ha
YCBOEHHUW WM BOCIPOU3BEJCHUN YYEOHOrOo MaTepHuayia, MOHUMAHUU CMBICTIAa XUMUYECKUX TOHATHU U
SIBIICHUH, TaK U OCHOBAaHHbBIE Ha 0OOJiee CIOKHBIX BHJAX JAEATEIHLHOCTH — OObsICHEHHE (DU3MYECKHX WU
XMMHYECKUX SBJICHUM, TPUBEICHUE TPUMEPOB MPAKTUUECKOTO MCIOIb30BAHUS U3YYAEMbIX XUMHUYECKHUX
SIBJICHUM U 3aKOHOB.

Tpe6OBaHI/I$I HaITpaBJICHBEI Ha pCaAIU3aluI0 ACATCIIbHOCTHOTO, TPAKTUKOOPUCHTHPOBAHHOTO U JIMYHOCTHO
OPHUCHTHPOBAHHOT'O IOAXOJ0B, OCBOCHHUC yqyamuyuMucs HHTCHHeKTyaHLHOﬁ )51 HpaKTI/IIICCKOﬁ
ACATCIIBHOCTH, OBJIAACHHUEC 3HAHHUAMHW U YMCHUSIMU, BOCTpe6OBaHHBIMI/I B HOBCG}IHGBHOﬁ KHU3HU,
MO3BOJIAIOIIUMHU OPUCHTHUPOBATHCA B OKPYXAIOMIEM MHUPEC, 3HAYUMBIMU JId COXPaHCHUA Opr)KaIOH_[Cﬁ
Cp€abl U COOCTBEHHOT'O 300POBbA.



2. COAEPXAHME TEM YUYEBHOI'O KYPCA

1. HABBAHME TEM U KOJIMYECTBO YACOB

Tema HaunmenoBanue Bcero B Tom uncie
No TeMBbl/pa3ena 4acoB Teopus | [Ipaktuka | KonTposb
il Crpoenne aToma 9 8 1
2 CtpoeHue BenecTna 21 19 1 1
3 XUMHYECKUE PEaKIIuU 26 23 2 1
4 BemecTBa u ux cBoicTBa 19 16 2 1
5 MeTannasl 1 HEMETAJLIBI 23 19 3 1
6 Xumus ¥ 00IIEeCTBO 5 7
Htor 102 92 8 5

2. CopeprxkaHue TeM y4eOHOro Kypca:

Tema 1

Crpoenue atoma (9 1)

ATOM — cJ0XKHas yacThIa. SIApo U sJeKTpoHHas 000104Ka. DIEKTPOHBI, MPOTOHBI M HEHTPOHHBI.
Mukpomup u makpomup. [yann3m 4acTUL, MUKPOMHUPA.

CocTosiHHE SJEKTPOHOB B aTOMe. DIEKTPOHHOE 00nako u opbutans. KBantossie uncna. @opma
opoutaneii (S, p, d, f). Duepreruueckue ypoBHH U MOAypoBHH. CTpPOEHHE 3JIEKTPOHHBIX 000IOUYEK
aTOMOB. OJEKTpOHHbIe KOHuUrypauuu atomMoB 3nemeHToB. [lpunnun Ilaynu wu npaBuno ['ywpa.
DnexTpoHHO-rpaduueckre GopMyabl aTOMOB JIEMEHTOB. DJIEKTPOHHAS KiIacCU(DHUKAIUS JJIEMEHTOB: S-
,p-, d- u f-cemeiicTna.

BaneHTHble BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB. BajeHTHbIe 351eKTpoHbl. BaneHTHbIe
BO3MOKHOCTH aTOMOB XMMHUYECKHMX 3JIEMEHTOB, OOYCIIOBJIEHHBIE YHCIOM HECHApEHHBIX 3JEKTPOHOB B
HOpPMaJbHOM U BO30YKIEHHOM COCTOSHUAX. Jlpyrue (akTopbl, OINpeAeNsIonie BaJCHTHBIE
BO3MOKHOCTH aTOMOB: HAaJIM4YM€ HEMOJICNIEHHBIX 3JIEKTPOHHBIX Map W HaJIM4yue CBOOOTHBIX OpOUTaNE.
CpaBHeHHE MOHATUI «BaJEHTHOCTbY U «CTENEHb OKUCIIECHUS.

[leprognueckuil 3aKOH M NEPUOANYECKAs CUCTEMa XUMHUeCKUX dneMeHToB /. 1. Menneneesa u
cTpoeHue aToma. [IpeAnochbUIKM OTKPBITHS MEPHOJUYECKOr0 3aKOHA: HAKOIJIEHHE (DaKTOIOrMYECKOIo
Mmatepuaina, padbotsl npeamectseHHukoB (M. f. bepuenuyca, 1. B. Jlebepeitnepa, A. 3. Hlankyprya, [Ix.
A. Heronennca, JI. 1O. Meitepa); cve3n xumukoB B Kapicpya. Jluunoctreie kauectsa /. 1. Menneneena.

Otkpeitue JI. WM. MenneneeBblM  nepuoauyeckoro 3akoHa. IlepBas  ¢dopmynupoBka
MEepPUOANYECKOr0  3aKoHAa. [Opu3OHTalbHAs, BepTHKalIbHAasT M JAMArOHAJbHAs [EPUOJUYECKHE
3aBHCHUMOCTH.

[leprognueckuii 3akoH u cTpoeHue aToma. HM3otombl. CoBpeMeHHass TPAKTOBKAa IOHATHUSA
«XMMHUYECKHH dJIeMEHT». 3aKOHOMEpPHOCTh Ban-neH-bpyka — Mo3nu. Bropas ¢opmynupoBka
nepuoanyeckoro 3akoHa. [lepuonnueckas cucrema [[. . MenneneeBa u ctpoeHue atoma. Ou3M4eCKuil
CMBIC TOPSAKOBOIO HOMEpPA JJIEMEHTOB, HOMEPOB TIpynnel M nepuoja. lIpuynHbBl M3MEHEHus
METAITMYECKUX M HEMETAJUTMUYECKUX CBOMCTB 3JIEMEHTOB B TPYIIAX U MEPUOJIax, B TOM 4YHCIe OOJIbIINX
u cBepxOonpimx. TpeTbs hopMyIHpOBKa MEPUOIUUECKOTO 3aKOHA. 3HAUEHUE MEPUOINIECKOT0 3aKOHA U
MEPUOINYECKON CUCTEMBI XUMHYECKUX 3JieMeHTOB J[.M. MeneneeBa il pa3BUTHSL HAYKW U IOHUMaHUS
XMMHYECKON KapTHHbBI MUPA.

Tewma 2

Crpoenue Bemiecta. JlucnepcHsie cucteMsl (21 1)

Xumuueckasi cBs3b. Enqunas npupoga xuMudeckoi cBsi3u. VloHHas XuMu4ueckast CBsi3b M MOHHBIE
KpUCTaNTM4YecKre pereTkn. KoBalleHTHass XMMHYecKas CBS3b M €€ KiacCH(UKalus: M0 MEXaHU3My
oOpazoBaHusi (OOMEHHBI W JIOHOPHO-AaKLENTOPHBIM), IO 3JIEKTPOOTPULATEIBHOCTH (TOJIAPHAS U
HETIOJISIPHAS ), TI0 CTIOCO0Y TEePEKPhIBAHUS IJICKTPOHHBIX OpOUTANEH (G U T), M0 KPaTHOCTH (OAMHApHAS,



NBOMHAsl, TpolHas M monyTopHas). [lomsipHOCTH CBA3M M MOJSIPHOCTH MOJIEKYJbl. Kpucraminueckue
PELIETKN BEIIECTB C KOBAJIEHTHOM CBA3BIO: aTOMHAs U MOJEKYJsIpHas. Meramuimdeckas XUMUYeCKas
CBA3b M METANIMYECKUE KPUCTAUIMUECKUE peleTKU. BomoponHas cCBsA3b: MEXMOJIEKYJISpHas H
BHYTpUMOJIEKY/IsipHast. Mexanus3m o0pa3oBaHus ATON CBS3H, €€ 3HAUCHHUE.

MexMOJIEKYIISIpHBIE B3AUMOAEHCTBUS.

Enunas mpupona XMMHYECKUX CBSI3€M: MOHHAS CBSI3b KaK MPEIEIbHBIM Clydyall KOBAJIEHTHOMW
IIOJIIPHOM CBSA3M; IIEPEXO OJAHOIO BUJIA CBSI3U B APYTOil; pa3Hble BUABI CBSI3U B OJIHOM BEIIECTBE U T. 1.

CBoiicTBa KOBAJIEGHTHOM XMMUYECKOM CBs3U. HachlaeMoCTh, MOJISIpU3yeMOCTh, HAPABIEHHOCTb.
I'eomerpust MONEKYII.
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[ HOPHAN3AIHs OPOUTANCH H TEOMETPHS MOJICKYIL. SP°-THOPH/N3ALNS y ANKAHOB, BOJBI, AMMUAKa,
anmasa; sz-rI/IGpI/II[I/ISaI_[I/IH y coeTuHEeHMI 6opa, alKeHOB, apeHOB, JUEHOB U rpaduta; SP-rubpuau3anus
y COeMHEHHUI OepHIUIHA, aTKUHOB U KapOuHa. ['eoMeTpus MOJIEKy 1 Ha3BaHHBIX BEILIECTB.

[Tonumepsl opranuueckue u Heopranudeckue. [lomumepsl. OCHOBHBIE TOHSATHUS XHUMHH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: «MOHOMEP», «IOJUMEP», «MAKPOMOJEKYJIa», «CTPYKTYpHOE
3BEHO», «CTEMEHb TMOJUMEpU3AlNN», «MOJEeKyIspHas wmacca». CrnocoObl MONy4YeHUS MOIUMEPOB:
peakuuu IoJMMEpHU3alMu U MNOJIMKOHJeHcanuu. CTpoeHue MOoJIMMEpPOB: TIeoMeTpuyeckas (opma
MaKpOMOJIEKYJ, KPUCTANIMYHOCTE U aMOP(HOCTH, CTepeoperyasipHocTh. [lonuMepsl opraHuyeckue u
Heoprannueckue. Kayuyku. Ilnacrmaccsl. Bomokna. buononumepsi: 6€KM U HYKJIEHHOBBIE KHCIIOTHI.
Heopranuueckue monuMepsl aTOMHOIO  CTPOCHHUs  (QUIOTPONMHbIE  MOIU(UKAIMKU  Yraepoja,
KPUCTANIMYECKUM KPEMHMH, CEJIeH W TEUlyp LEMNOYEeYHOrOo CTPOCHMS, AMOKCHUJ KPEMHHUS U JIp.) U
MOJIEKYJISIPHOTO CTPOEHHUS (Cepa ItacTuyecKas u Jip.).

Teopust ctpoenus xummuueckux coeauHeHuil A.M. byrtneposa. Ilpennocbuiku co3gaHusi TEOpUu
CTPOCHHUS XMMHYECKUX COeTMHEHMI: paboThl mpeamectBeHHUKOB (OK.b. Jlroma, ®@. Benep, I11.dD. XKepap,
®.A. Kekyrne), cwe3n ecrectBoucnbitatenet B lneiiepe. JInunoctasie kauectBa A.M. bytneposa.

OCHOBHBIE TIOJIO)KEHUS TEOPUM XHWMHUYECKOTO CTPOCHUSI OpPraHUyecKHX COEAUHEHUN U
COBPEMEHHOW Teopun cTpoeHus. M3omepus B OpPraHM4YeCKOW M HEOpraHW4ecKOM Xumuu. BzammnHoe
BIIMSIHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX U HEOPraHUYECKHUX BELIECTB.

OcCHOBHbBIE HaIpaBJIEHUSI PAa3BUTHSI TEOPUH CTPOEHHUS OPraHMYECKUX COEIMHEHUH (3aBHCHUMOCTh
CBOMCTB BELIECTB HE TOJBKO OT XHMHUYECKOTO, HO M OT HMX DJIEKTPOHHOIO M IPOCTPAHCTBEHHOIO
ctpoenusi). UHAYKIIMOHHBINA U Me30MepHbIi 3 dexTs. CTepeoperyasipHOCTb.

JlanekTUuecKue OCHOBBI OOLIHOCTH JBYX BEIYIIUX TEOPHH XMMHHU. J[paneKkTudyeckue OCHOBBI
oOmHOocTH nepuoauueckoro 3akoHa J[.M. Menneneea u teopum ctpoenus A.M. bytiepoa B
CTaHOBJIEHMH (pabOThl MpPEIIIECTBEHHUKOB, HakKoIlJeHue (aKkToB, ydacTHe B Cbe3JaX, PYCCKHM
MEHTAQJIUTET), TIpecka3aHuu (HOBbIe teMeHThl — (Ga, Se, Ge um HOBBIC BelIeCTBA — H30MEPHI) H
pa3BUTHU (TpU GOPMYIUPOBKH).

JucnepcHsle cuctemsl. [ToHsATHE O MHUCTIEpCHBIX cUcTeMax. JIMCIIEpCHOHHAsA Cpela U JUCIIepcHas
¢a3za. Tumel TUCHEPCHBIX CUCTEM M UX 3HAUYEHHUE B IPUPOJE U KU3HU YeroBeKa. J(ucrnepcHble CUCTEMBI C
KUJKOW CpeJoi: B3BECH, KOJUIOMIHBIE CUCTEMBI, WX Kiaccudukamus. 3oau u renu. Iddext Turmans.
Koarynsmus. Cunepesuc. MosexyssipHble 1 UCTUHHBIE pacTBOPBI. CIIoCOOBI BBIPAXKEHHUS KOHIIEHTPALIUU
pacTBOpPOB.

Pacuernsle 3a1aun. 1. Pacuersl mo xumuueckum popmynam. 2. Pacuersl, CBA3aHHBIE C TOHATHAMU
«MaccoBasi A0Js» U «0ObeMHas JA0JIs» KOMIIOHEHTOB cMecH. 3. Boruncnenue MoJIspHON KOHIEHTpaluu
pacTBOpOB.

JlemoHcTpanuu. Mojaenu KpUCTAIIMYECKUX PEIIETOK BELIECTB C Pa3IMYHbIM THUIIOM CBA3EH.
Mogenu MoNeKyn pa3lnyHON reomMeTpuu. Mojeln KpUCTAJUIMYECKHX pELIeTOK aiMasza M rpadura.
Mopenn MoOJIEKyl HM30MEPOB CTPYKTYPHOM M NPOCTPAaHCTBEHHOM wn3oMmepun. CBOWCTBA TOJyOJIA.
Komnexknust miactmMacc M BoJOKOH. OOpaslibl HEOPraHUYECKUX IOJMMEPOB: CEpbl IUIACTHUECKOM,
dbocdopa kpacHoro, kBapra u ap. Moaemu monexyn OenkoB u JJHK. O6pasmpl paznudHbIX CHUCTEM C
xuakoit cpenoit. Koarymsmus. Cunepesuc. Dpdext Tunnpans.

JlabopaTopHbie onbIThL. 1. CBOMCTBA THAPOKCHIOB 3JIEMEHTOB 3-r0 miepuoa. 2. O3HaKOMIIEHHE C
o0pa3iaMu OpraHMYECKUX U HEOPraHUYECKHUX TOJMMEPOB.



Tema 3

Xumunueckue peakuuu (26 u)

Kiaccudukanuss XuMUYECKUX PEakIMii B OpraHMYEeCKOW W HeopraHumdeckor xumuu. [loHsTue o
XUMHYECKON pEaKIuu; ee¢ OTINYMe OT sAepHOW peakuuu. Peakmmm, wugynme O0e3 W3MEHEHUs
KAaueCTBEHHOI'0 COCTABA BEILECTB: aJUIOTPONMU3aLus, U30MEepU3anus U noaumepusanvs. Peakuym, naymue
C U3MEHEHHEM COCTaBa BEILIECTB: 110 YUCIIY U COCTaBy PEarupyouux 1
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00pa3yIOMIMXCsl BEIIECTB (Pa3oKEHUs, COSAMHEHMs, 3aMEUICHHs, OOMEHa); MO0 HM3MEHEHUIO
CTENEHEH OKHUCIIEHUS 3JIEMEHTOB (OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUM M HEOKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIE PEAKIINH); IO TEIUIOBOMY 3 (deKTy (3K30- U dHAOTepMHYECKHe); TI0 (aze (roMo- u
reTeporeHHbIe); M0 HampaBieHUI0 (0OpaTUMble M HEOOpaTHMBbIE); MO HCIOJIb30BAHUIO KaTalu3aTopa
(KaTaJIMTUYECKUE U HEKATAIMTUYECKHUE); 110 MEXAaHU3MY (paJuKajbHble U MOHHBIE); 110 BUAY 3HEPIUH,
MHULUUPYIOLIEH peaxKLuIo (poToxumuueckue, paZvalOHHBIE, AIIEKTPOXUMUYECKUE,
TepMoxumudeckne). OCOOEHHOCTH KiTacCU(UKAIH PEaKIUi B OPraHMYECKOW XUMUH.

BeposTHOCTh NpPOTEKaHUS XHMHUYECKUX peakLUui. 3aKOH COXpaHEHMsI SHepruu. BHyTpeHHss
SHEPIUs W DO5K30- M OHAOTEPMHUYECKHE peakiuu. TemnoBoil S(P(GeKT XUMUYECKUX PEaKIIH.
Tepmoxumuueckue ypaBHeHus. Teruorta oOpasoBanus. [lonsitue o0 sutanenuu. 3akon .M. T'ecca u
CIIEACTBUS U3 Hero. DHTponus. JHeprus ['nd6ca. Bo3aMoKHOCTh NpOTEKaHUS PEAKIMI B 3aBUCUMOCTH OT
U3MEHEHHUS SHEPTUU U SHTPOIIUH.

Ckopocth xumuueckux peakuuil. I[lonstue o ckopoctu peakuuu. CKOpoCcTb TIOMO- U
TeTEpOr€HHOW peakUuu. OHEeprus aKkTUBAllMM. OJIEMEHTApHbIE M CIOXKHbIE peakuuu. DakTopsl,
BIIUSIIOLIUE Ha CKOPOCTh XMMHUYECKOM peakluu: MPUPOJAa pearupyrouux BEIIEeCTB; TeMIeparypa (3aKoH
Bant-T'odda); koHneHTpanus (OCHOBHON 3aKOH XUMUYECKOM KMHETUKN); KaTanu3aTopbl. Karanus: romo-
U TeTEepPOreHHBIN; MEXaHU3M ACUCTBUA KaTanu3aTtopoB. depMeHThl. 1IX cpaBHEHME ¢ HEOPTraHMYECKUMU
Karanuzaropamu. DepMEHTATUBHBIM KaTaiu3, ero MexaHu3M. VIHrMOMTOphl M KaTaJUTUYECKHE SIJIbl.
3aBUCUMOCTbH CKOPOCTH peakuii OT HOBEPXHOCTH CONPUKOCHOBEHUS PEarupyroIInX BEIIECTB.

OOpatuMoOCTh XMMHUYECKUX peakuui. Xumuueckoe paBHoBecue. IloHsATHE O XMMHUYECKOM
paBHOBecuM. PaBHOBecHble KOHIEHTpaluu. J[MHAMUYHOCTH XMMHMUYECKOro paBHoBecusa. KoncranTa
paBHOBecHsl. DAKTOPBI, BIMSIONINE HA CMELICHUE PAaBHOBECHSI: KOHIICHTpALMs, 1aBIIEHUE U TEMIIEpaTypa.
[Tpunnun Jle Hlatense.

ONEKTPOIUTHUYECKAS JUCCOLMALMS. OJIEKTPOIUTBI M HEDJIEKTPOJIUTBL. DJIEKTPOJIMTHYECKAS
auccouuanus. MexaHu3M JUCCOLUAIMKM BEIIECTB C Pa3IMYHBbIM TUIIOM XUMHUYECKOM cBs3H. CBolicTBa
noHoB. Katnonel n aHnoHsl. KHCIOTBI, CONM, OCHOBAaHUSA B CBETE 3JIEKTPOJIUTHUECKON AMCCOLMALIVH.
CreneHp 53JIEKTPOJIUTHUECKON IUCCOLIMALMM, €€ 3aBHUCHUMOCTb OT MPUPOABI JJIEKTPOJIUTAa U €ro
koHUeHTpauuu. KoHcranta paucconmanuu. CryneHdaras AUCCOLMANUs DIIEKTpOJauTOB. Peakuuw,
MIPOTEKAIOIME B pPaCTBOPAX 3JEKTPOIUTOB. [IponsBeieHne pacTBOPUMOCTH.

Bonoponueni mnokasarens. [luccoumanus Boxapl. KoHcranTta auccounmanumu Bonbel. HonHOE
npousBeqieHne Boabl. Bomopoansiii mokazarens pH. Cpelibl BOJIHBIX pacTBOPOB JIEKTPOJIUTOB. 3HAYECHUE
BOJIOPOJIHOTO MOKA3aTeNs JUIsl XUMUYECKUX M OMOJIOrMYECKHX MPOIIECCOB.

I'unponusz. Ilonsitue «rugponusy». [waponus opraHMYEecKMX COEIMHEHUH (TraJloreHajKaHoB,
CIIOKHBIX 3(HPOB, yrieBoaoB, O6eiakoB, AT®) u ero 3HaueHue. ['MaApoaN3 HEOPraHMYECKUX BEIIECTB.
I'unponuz coneit — Tpu ciywas. Crynenuarsiii rugponus. HeoOpatumsiii rugponus. Ilpaktudeckoe
IIPUMEHEHHE TMIPOIIN3a.

PacuerHblie 3amaun. 1. PacdeTsl M0 TEpMOXMMHMYECKUM ypaBHEHUSAM. 2. BbIYMCIIEHHE TEIIOBOIO
spdexTa peakuu MO TemjaoTaM OO0pa30BaHUs Ppearupyrolux BEIIEeCTB M MPOJIYKTOB peakuuu. 3.
Onpenenenne pH pactBopa 3a7aHHON MOJSIPHOM KOHIIEHTpauuu. 4. Pacuer cpegHell CKOpOCTH peaKkuu
[0 KOHLEHTPALUAM pPEarupyroumx BewiecTB. 5. BblunMcieHuss ¢ HCHOJIB30BAHUEM  IOHSATHS
«TeMIepaTypHbIil KO3(PPUIIMEHT CKOpOocTH peakiumn». 6. HaxoxneHne KOHCTaHThl paBHOBECHS peaKlUu
10 PAaBHOBECHBIM KOHIIEHTPALUAM U OIIPEJIEIICHUE NCXOHBIX KOHLIEHTPALUK BELIECTB.

Jemonctpanuu. [IpeBpamenue kpacHoro ¢ochopa B Oenblid, KUCIOpPoa — B 030H. Mojenu H-
OyraHa u u3oOyraHa. [Tomyuenue kuciaopoaa U3 MepoKcHaa BOJOPOJA U BOJBI, NETHApaTaIMs dTaHOA.



Ienouka npepamienuiit P — P,Os — H3POs; cBolicTBa CONSIHON M YKCYCHOM KUCJIOT; peakluu, HAyIIIe
¢ o0pa3oBaHHEM OCaJIKa, ra3a U BOJbI; CBOICTBA METAJUIOB; OKUCIIEHUE allbJETH/Ia B KUCIOTY U CIIUPTa B
aJIbJICTU .

Peakuuu ropenus; peakuuu 3HIOTEPMUYECKHE Ha NPUMEPE PEaKLUU pPaA3JIOKEHUs (dTaHOIa,
KaJTMHHOW CeJUTPhI, U3BECTHAKA WJIM Meja) U SK30TePMHUECKHE Ha MpHUMepe pPEaKIil COeAMHEHUS
(obecBeurBaHne OPOMHOM BOJABI M pacTBOpA MEepMaHraHaTa Kajlvsl 3TUICHOM, TallleHUue W3BECTH U JIp.).
BsaumopeiicTBue LMHKA C pacTBOpAaMHU COJISIHOW M CEpHOM KHCJIOT MPHU pa3HbIX TemrepaTypax, Hpu
pa3HbIX KOHLEHTPALUAX COJSHOW KHUCIIOTBI; pa3joXEHHE MEPOKCUAA BOJOpOJAa C MOMOULIbI OKCHAA
mapranna (1V), karan a3l cblporo msca U celporo kaprodens. BzaumoneiicTBue nuHKa ¢ pa3iuyHOM
[IOBEPXHOCTHIO (MOPOLIKA, IbUIM, IpaHys) ¢ KUcIoTOW. Moxens «kumsmero cios». CmenieHue
paBHOBECHsI B CHCTEME Fe** + 3CNS Fe(CNS)s3; ombUIeHHE KHUPOB, PEaKIHMH 3TepH(PHUKALNU.
3aBUCUMOCTh CTEMECHU DJCKTPOJUTHUECKONW JIMCCOIMAIMM YKCYCHOM KHCIOTBI OT pa30aBieHus.
CpaBuenue coiictB 0,1 H pacTBOpoB cepHOl U CEPHUCTOM KHUCIIOT; MypPaBbUHON U YKCYCHOH KHCIIOT;
THJIPOKCUIOB JIUTHUS, HATpUs U Kayius. VIHIUKATOPBl M M3MEHEHHE MX OKPACKH B PA3JIUYHBIX CpEAax.
CepHOKHCIBIN U (hepMEHTATUBHBII THIPOIN3 YIiaeBOA0B. [ uapoan3 kapOoOHATOB, CyIb(aTOB, CHINKATOB
IIEJIOYHBIX METAJIJIOB; HUTPATOB LMHKA WK cBuHLa (I1). T'uaponns kapbuaa kanpuus.

Jlaboparopublie onbIThl. 3. [lomyueHue kuciopoaa pas3iiokeHHeM MepoKcHaa BoJopona u (Win)
nepmanrasata kanud. 4. Peakuuu, naynie ¢ oOpa3oBaHUeM OCajJKa, ra3a M BOJBI JUIsl OPraHUYECKUX U
HEOpraHWYeCKUx Kucior. 5. Mcmonp3oBaHue MHAMKATOPHOW Oymaru ans ompeneneHus pH ciroHsl,
KEJIyI0YHOI0 COKa U JPYTUX COKOB OpraHu3Ma uejioBeka. 6. PazHble ciydyaun ruapoinsa coyen.

Tewma 4

BemectBa u ux cBoiictsa (17 4)

Knaccudukanuss Heopranuueckux BemecTB. I[IpocTeie u cioxHbie BemecTBa. OKCHUIBI, UX
knaccuukanua. [uapokcuasl  (OCHOBaHUS,  KHUCJOPOJCOJEP)KALIUE  KUCIOTHL,  aM(pOTepHBIE
ruapokcuabl). Kucnotel, ux knaccudukamnus. OcHoBanus, ux kiaccuduxaius. Colu CpeHHUe, KUCTbIE,
OCHOBHBIE€ U KOMILJIEKCHBIE.

Knaccudukanusi opraHMueckux BEIIECTB. YTJIEBOAOPOABI M KJacCU(UKAIUs BEIIECTB B
3aBHCHMOCTH OT CTPOCHHsI YIIepOoAHON Ienu (amudaTHieckue U IUKINYECKHe) U OT KPaTHOCTH CBsI3ei
(npenenbHble U HenpeaenbHbIe). ['oMonoruueckuii psia. IIpon3BoaHbBIE YTIE€BOIOPOAOB: TalOT€HAIKAHBI,
CHUPTHI, (EHONBI, ampACTUABl M KETOHBI, KApOOHOBBIE KHUCIOTHI, MPOCTbIE U CJIOXKHBIE S(UPHI,
HUTPOCOCTUHEHUSI, AMUHBI, aMUHOKUCIIOTHI.

Tema 5. Metamnsl u HemeTarwisl (20 4)

Mertauel. [Tonoxenune meramnoB B nepuoanueckon cucrteme .M. MenneneeBa U CTpoeHUE UX
atomoB. [IpocThie BelecTBa — METaIUIbl: CTPOCHHE KPUCTAJUIOB M METAJUIMYECKass XUMHUUYECKasl CBS3b.
Annorponus. O6ume (usnueckue cBOWCTBAa METANIOB. Psjl CTaHIAPTHBIX 3JIEKTPOJHBIX MOTEHIIUAJIOB.
OO0mue XuUMHUYECKHEe CBOMCTBA MeETAIOB (BOCCTAHOBUTENBHBIE CBOMCTBA): B3aHMOJCHCTBHE C
HeMeTautaM# (KHCIIOPOI0M, TaJIOTeHaMU, CePOM, a30TOM, BOJIOPOIOM), C BOJOU, KUCIIOTAMH U COJISIMH B
pacTBopax, OpraHUYEeCKHUMH COSAMHEHHUSIMH (CIIUPTaMH, TaJoTeHaIKaHaMu, (EHOJIOM, KUCIOTaMH), CO
ieioyamMu. 3HaueHue METAJIJIOB B TIPUPOJIC U B )KU3HU OPTaHU3MOB.

Koppo3uss  meraimoB.  Ilonatne  «xoppo3uss  MeTauioBy».  XUMHYECKas  KOPPO3HS.
DnekTpoxuMudeckas Kopposus. CriocoObl 3alUThl METAJIJIOB OT KOPPO3HUH.

OO6mue crnocoObl MoMyueHUs: METaIoB. MeTamibl B pupojie. MeTauryprusi U ee BUJbL: MHPO-,
TUAPO- U BJIEKTPOMETALTYPrusi. DJIEKTPOJIU3 PACIIaBOB M PACTBOPOB COEAUHEHHI METAJLUIOB M €ro
MPaKTUYECKOE 3HAUYCHHE.

[lepexonnbie meramibl. JKenezo. Menp, cepeOpo; LUHK, PTYTh; XpOM, MapraHel (HaxoXJaeHue B
MpUPOJIE; TOJYyYeHUE W NPUMEHEHUE MPOCTHIX BEIIECTB; CBOMCTBAa MPOCTHIX BELIECTB; BayKHEWIINE
COCTMHECHMUS).

Hemeramnsl. [lonoxxenue HemeraiuioB B nepuoanueckoint cucreme .M. Menzaeneesa, ctpoeHue
UX AaTOMOB. OJIEKTPOOTPUILIATEIbHOCTh. MHepTHhIE Tra3bl. J[BOMCTBEHHOE IOJOKEHUE BOAOpOAA B
MepUOaNYECKOi cucreme. Hemerasnnbsl — MpOCThIE BELIECTBA.



Wx aTOMHOE M MOJEKYJISPHOE CTpPOEHHE. AJUIOTPONUS U €€ NMPUYMHBI. XUMHYECKHE CBOMCTBA
HEMETAaJUIOB.

OxucnauTenbHble  CBOWMCTBA:  B3aMMOJAEWCTBHE C  METaUlaMM,  BOJOPOAOM,  MEHee
3NEKTPOOTPULATEIbHBIMA HEMETAJJIAMU, HEKOTOPBIMH CIIOKHBIMHM BeIIECTBaMU. BoccTaHOBHUTENIbHbBIE
CBOWCTBa HEMETAJJIOB B PEAKUUSAX CO (TOPOM, KHCIOPOAOM, CIONKHBIMH BEIIECTBAMH-OKUCIUTEIIMHU
(2a30THOM U CEpHOI KUCTOTaMH | JIp.).

Bonoponneie coennHeHuss HemetayioB. [lonydeHue ux cuHTE30M M KOCBeHHO. CTpoeHue
MOJIEKYJI U KPUCTAUIOB 3TUX coeauHeHud. dusnueckue cBorictBa. OTHomeHue K Bojae. V3meHeHue
KHMCJIOTHO-OCHOBHBIX CBOMCTB B IEPUOAAX U IPpyIIIaX.

HeconeoOpa3yromue u coneoOpa3yomne OKCHIbIL.

Kucnoponnbsie kuciaorbl. V3MeHEeHHE KHUCIOTHBIX CBOWCTB BBICHIMX OKCHJOB U THAPOKCHIOB
HEMETAJUIOB B IEPUOJAX U IPyIIax. 3aBUCUMOCTb CBOMCTB KUCIOT OT CTENIEHU OKUCJICHUSI HEMETalIA.

Kucnorel oprannueckue M HeopraHudyeckue. KHCIOTBI B CBETE€ NPOTOJIMTHUYECKON TEOPHUH.
ConpspkeHHbIE KUCIOTHO-OCHOBHBIE Mapbl. Kiaccudukanys opraHnyeckux U HEOPraHMYECKUX KHCIOT.
OOmrre CBOMCTBA KUCIIOT: B3aMMOJICHCTBHE OPraHMYECKUX M HEOPTraHMYECKHX KHCIOT C METaJIaMH, C
OCHOBHBIMH OKCHJAaMHU, ¢ aM(OTEPHBIMU OKCHIAMHU M THIPOKCHAAMH, C COJIIMU, 0Opa30BaHUE CIOKHBIX
3¢upoB. OCOOEHHOCTH CBOWCTB KOHIICHTPUPOBAHHOW CEPHOUN M a30THON KUCIOT. OCOOEHHOCTH CBOWCTB
YKCYCHOUM M MypaBbHUHOU KHUCIIOT.

OcHoBaHusl opraHudyeckue M Heopranumdyeckue. OCHOBaHUS B CBETE IMPOTOJUTUYECKOW TEOPHUU.
Knaccudukanus opraHudecKux W HEOPraHMYECKHMX OCHOBaHHMH. XUMHYECKHE CBOMCTBa IIeNoued U
HEpAacTBOPUMBIX OCHOBaHHUI. CBoOIiCTBa OECKHCIOPOJHBIX OCHOBaHMH: aMMHMaka M aMHHOB. B3aumHoe
BJIMSIHME aTOMOB B MOJIEKYJI€ aHUJIMHA.

AmdoTepHbIe OpraHuYecKre U HEOPraHMYECKHe COeAMHEHUS. AM(OTEpHBIE COSIUHEHHS B CBETE
MPOTOJIMTUYECKOW Teopuu. AMQPOTEPHOCTh OKCHUAOB U THAPOKCHIOB HEKOTOPBIX METaJlIOB:
B3aUMOJCICTBME C KUCIOTaMM M Iueinoyamu. [loHsATHE O  KOMILJIEKCHBIX — COEIMHEHUSX.
KomrmnekcoobpaszoBarenb, TUTaH[Ibl, KOOPAUHAIIMOHHOE YHWCIIO, BHYTpeHHSs cdepa, BHEWHAA cdepa.
AM(pOTEpHOCT aMUHOKHUCIIOT: B3aUMOJICHCTBUE aMHUHOKHUCIOT CO IIeI0YaMH, KHUCIOTaMH, CIHUPTAMH,
ApyT ¢ Apyrom (o0pa3oBaHKe MOJUMENTHAOB), 00pa30BaHUE BHYTPEHHEN COIM (OUITOISPHOTO HOHA).

I'enernueckas cBSA3b MEXKAY KjacCaMHM OpraHUYECKUX U HEOpraHW4Yeckux coennHeHui. [lonstue o
TEHETUYECKOM CBSI3U M T€HETHMUYECKUX psAJaX B HEOPraHMUYECKON M OpraHMYecKOd XMMHUU. | eHeTndeckue
paasl MeTaqa (Ha TMpUMepe Kalblus U JKele3a), HeMmeraula (Ha NpuMepe cepbl U KpEeMHUs),
NEpEeXOAHOr0 »JJIeMeHTa (Ha NpuMepe LUHKa). ['eHeTmyeckue psiabl U TEHETHYeCKas CBs3b B
OpPraHMYEecCKOM XMMMM (JUIsl COETUHEHH, coAepXallux JBa aToMma yriepoja B Mojekyine). Enuncrso
MUpa BELIECTB.

Pacuernbie 3amaun. 1. Berancnenne Maccol uiau 00beMa MpOAyKTOB PEAKIIUU 110 U3BECTHOM Macce
WM 00BEMY HCXOJIHOTO BEIIECTBA, COJEpXKallero mnpuMmecu. 2. BbluucieHue maccbl HCXOJHOTO
BELIECTBA, €CJIM U3BECTEH MPAKTUYECKUI BBIXOJ U MaccoBasi JOJIsl €r0 OT TEOPETHUECKH BO3MOXKHOTO. 3.
BbruncneHus 1o XMMHUYECKMM YpPaBHEHUSM pEaKlMi, €CIU OAHO M3 pEearupyrollux BELIECTB JaHO B
n30biTKe. 4. OmpeneneHue MOJNEKYIIpHONH (OPMYIbI BEIIECTBA MO MAacCOBBIM JOJISIM AJIEMEHTOB. 5.
Omnpenenenue MOJEKYISAPHON (GOPMyNbl Ta3000pa3HOTO BEIIECTBA IO H3BECTHOW OTHOCHTENBHOM
IUIOTHOCTH M MAacCOBBIM JOJSM 3jeMeHTOB. 6. HaxoxxneHue MoisekyisipHON (opmysbl BeliecTBa IO
Macce (00beMy) poayKTOB cropanus. 7. KomOMHUpOBaHHBIE 3a/1a4H.

Hemonctpanuu. Komnmexkums  «Kimaccudukanusi HEOpraHWYECKWX  BEHIECTB» W 00pasibl
npencrasutenielt  knaccoB. Kommeknust «Knaccudukanuss oOpraHMYecKMX BEIIECTB» M 00pasiibl
npejcTaBuTeNed KiaccoB. Mojiean KpUCTAaNIMYECKUX peIIeTOK MeTauioB. Koiekuus MeTaiioB ¢
pa3sHbIMH (U3MUECKUMHU CBOICcTBaMu. B3aummopeiicTBue: a) JWTHsS, HATpus, MarHusg W OKene3a ¢
KHCIIOPOJIOM; 0) IIETOYHBIX METAJIOB € BOJIOH, ciUpTaMu, (DEHOJIOM; B) IMHKA C PaCTBOpPaMH

COJISHOW M CEPHOM KHCIIOT; T) HATPHUs C CEPOM; 1) ATFOMUHUS C UOJIOM; €) JKeJie3a C PaCTBOPOM MEITHOTO
KYIopoca; k) aTlOMHUHHS C pacTBOPOM eakoro Harpa. OKCUABI U THIPOKCHUIIBI XPOMa, UX MOTYYCHHE U
cBoiicTBa. [lepexon xpomaTa B OuxpomaT v 0OpaTHO.



Koppo3uss MeTainoB B 3aBUCUMOCTH OT YCIOBHH. 3alMTa METAIJIOB OT KOPPO3WH: 00pa3ilbl
«HEP)KaBEEK», 3aMUTHBIX NOKphITUH. Kommekuuss pya. DJeKTpoiau3 pacTBOpPOB cojied. Moaenu
KPUCTANIMYECKUX PEIIeTOK Huoja, anmasza, rpaduta. Asuorporus (ocdopa, cepbl, KUCIOPOAA.
BsaumopeiicTBue: a) Bojgoposa ¢ KUCIOPOIOM; 0) CypbMbI C XJOPOM; B) HaTpHsl ¢ MOAOM; T') XJjopa ¢
pacTBopoM OpoMua Kaiwus; J) XJOPHOH U CEPOBOJOPOIHON BOJBI; €) oOeciBeUrBaHKe OPOMHOI BOJBI
STWJIEHOM WK aneTwieHoM. llomyueHue u cBOMCTBa XJIOPOBOAOPOA, COJSHOM KUCIOTHI U aMMHAKa.
CBoiicTBa CONSHOM, pa30aBICHHON CEPHON W YKCYCHOW KHUCIIOT. B3anMonelicTBHe KOHIICHTPUPOBAHHBIX
CEpHOI1, a30THON KUCJIOT U pa30aBIECHHON a30THOM KHUCIOTHI ¢ Me/blo. Peakiius «cepeOpsiHOro 3epKaja
JUIsl MypaBbUHOW KHCIJIOTHI. B3auMopeiicTBue pacTBOpa TMAPOKCHIA HATPHUS C KUCIOTHBIMU OKCHIAMU
(oxkcugom yriepoaa (1V)), amdorepHbiMu TuUApOKCHAaMH (THIPOKCHUAOM IMHKA). B3anmopeiicTBue
aMMHakKa ¢ XJIOPOBOJOPOJOM U BOJIOM. AHAIOTUYHO JUIsl METUIIaMUHA. B3anmoielicTBre aMUHOKHCIIOT €
kuciotaMu ¥ menoyamu. OcymiectBiaeHue nepexonos: Ca — CaO — Ca(OH)y; P — P,Os — H3PO4 —
Cag(PO4)2; Cu — CuO — CUSO4 - CI/I(OH)z — CuO — CI/I; C,Hs0H — Co,H4 — C,H4Br.

JlaGoparopuble ombIThl. 7. O3HakOoMiIeHHE C OOpasllaMu NpeACTaBUTENeH pa3HbIX KJIAcCOB
HEOpraHuyeckux BemecTB. 8. O3HakoMieHHE C oOpaslamMu MPEACTaBUTENICH pa3HbIX KIACCOB
opranuyeckux BewecTB. 9. O3HakomiieHue ¢ kojuiekuue pyxa. 10. CpaBHeHUE CBOWCTB KPEMHHUEBOM,
dbocdopHOIi, cCepHON U XJIOPHON KHCIIOT; CCPHUCTONW U CEPHOU KUCIIOT; a30THCTON U a30THOU KHUCIOT. 11.
CaoiicTBa comnsiHOM, cepHOU (pa30.) u ykcycHoO#l kucior. 12. B3aummopeiicTBue TruApoKcuia HATpPHUS C
comsimu, cynbdarom memu () u xmopumom ammonus. 13. Pasmoxenue ruapokcuma memu  (11).
[Tonydenue rupoKcH/ia ATFOMUHUS U U3YYEHUE €r0 aM(pOTEPHBIX CBOWCTB.

Xumuyeckuit npaktukym (10/12 q)t

1. Tlonyuenue, coOupaHue W pacno3HAaBaHHME Tra30B U H3y4YyeHUE UX CBOMCTB. 2. CKOpPOCTh
XUMUYECKUX pEaKUui, XHUMHYecKkoe paBHoBecue. 3. CpaBHEHHE CBOMCTB HEOPraHMYECKHX U
OpPraHMYECKUX COeAMHEHUHU. 4. PerieHne sxcnepuMeHTalnbHbIX 3a1a4 1o TeMme «l'uaponusy. 5. Pemienue
SKCIEPUMEHTAJIbHBIX 33/1a4 110 HEOPraHMYeCKOW XuMuu. 6. PemieHue s3KCIepUMEHTaIbHBIX 3aJad I10
OpraHu4eckod xuMuu. 7. ['eHeTmdeckas CBsA3b MEKIy KIACCaMH HEOPTraHWYECKHX M OpPTraHUYECKUX
BenlecTB. 8. Pacno3HaBaHKe M1acTMacce U BOJIOKOH.

Tema 6

Xumust v 0611ecTBo (7 1)

XUMHS ¥ TIPOU3BOACTBO. XUMHUYECKAsH MPOMBIIIJIEHHOCTh, XUMUYECKasi TeXHOIOTrus. Colpbe AJid
XUMHUYECKON TMPOMBIIUICHHOCTH. Bo/la B XMMUYECKON MPOMBIIIUICHHOCTH. DHEPTUs i XUMHUYECKOTO
MpOU3BOJACTBA. HayuHble NPUHLMIIBI XMMHUYECKOTO MPOMU3BOJACTBA. 3allIUTAa OKPYKAOUIEH Ccpeabl U
OoXpaHa TpyJa TPH XUMHUYECKOM Mpou3BojaAcTBe. OCHOBHBIE CTagUU XHWMHUYECKOTO MPOU3BOICTBA
(amMuaka u MetaHona). CpaBHeHHE IPOU3BOCTBA STUX BEIECTB.

XHUMUA U CEIIbCKOE XO035MCTBO. XUMU3AIUs CEIBCKOT0 X035MCTBa U €€ HanpaBieHus. Pactenus u
nmouBa, nouyBeHHbIH nornomaronuii komruieke (ITIK). Yaobpenus u ux knaccuduxamms. XuMHUUeCKHue
CpelcTBa 3amuThl pacTeHuid. OTpULIaTeTbHBIE TTOCIEICTBHUS MPUMEHEHHSI TTIECTUIIMIOB B O0pb0a ¢ HUMHU.
XuMH3a1ys )KUBOTHOBOJICTBA.

XUMHS ¥ DKOJOTHS. XUMHUYECKOE 3arps3HeHre OKpykawmier cpenbl. Oxpana rugapocdepsl ot
XUMHUYECKOTo 3arpsisHeHus. OxpaHa TOUYBBI OT XUMHUYECKOro 3arpssHeHus. OxpaHa aTtmocdepsl oOT
XUMHUYECKOTO 3arpsisHeHus. Oxpana ¢Giopsl U (ayHbl OT XUMHUYECKOTO 3arps3HeHus. buorexnonorus u
TE€HHAsI UHKEHEPUSL.

XuMuUA 1 TOBCEIHEBHAS KU3Hb 4yesoBeka. JlomamHss anteyka. Moromye U YuCTAIIHNe CpecTBa.
CpenctBa 00pb0BI ¢ OBITOBBIMU HaceKOMBIMH. CpeICTBa IMYHOW TUTUEHBI U KOCMETUKU. XUMUS U TIUIIIA.
MapkupoBKa YIMAaKOBOK IMHIIEBBIX MPOAYKTOB W MPOMBIILIICHHBIX TOBAapOB M YMEHHE HX 4YHUTATh.
OKoJIorus XKUauIna. XuMHs U TeHETHKA YelIOBEKa.




JlemoHCcTpaunu. Mojenu Mpou3BOACTBA CEpHON KHUCIOTH M amMMmuaka. Komtekuus ynoOpeHuid u
nectuuaoB. OOpa3ubl cpeicTB ObITOBOM XMMHHU M JICKApCTBEHHBIX IpenaparoB. Kosekiuu cpeacTs
THTHCHBI U KOCMETHKH, TIPETapaToB OBITOBOW XMMUH.

JlaGopaTopHble ombITHL. 14. O3HaKOMJIEHHE C KOJUICKIMEH YAOOpeHWH H TecTUIUI0B. 15.
Os3nakomiieHne ¢ oOpa3namMu CpencTB OBITOBOM XHMMHHM M JIGKAPCTBEHHBIX IIPENapaToB, H3y4eHUE
MHCTPYKLMH K HUM I10 IPaBUIBHOMY M 0€3011aCHOMY NPUMEHEHUIO.

TpeOGoBaHMe K YPOBHIO IMOATOTOBKH YYAITUXCSI

B pe3ynbrare u3yueHuss XUMUH YYE€HUK JOJIKEH

3HATH / HOHUMATh

L XUMHUYCCKYHO CHUMBOJIMKY: 3HAKW XHUMHUYCCKUX OJBJICMCHTOB, q)OpMy.]ILI XUMHUYCCKUX BCHICCTB H
YpaBHCHHA XUMHUYCCKHUX peaKHHﬁ;

L] Ba)KHEHIIIME XHWMUUYECKHE IOHATHSI: XUMHYCCKHUI QJICMCHT, aTOM, MOJICKYJId, OTHOCHUTCIILHBIC
aToOMHasd M MOJICKYJIApHasA MacCChl, MOH, XUMHUYCCKasA CBA3b, BCHICCTBO, KHaCCI/ICpI/IKaIII/Iﬂ B€IICCTB, MOJIb,
MOJISIpHas Macca, MOHHpHBIﬁ 06’LeM, XUMHYCCKas peaKlusd, KJ'IaCCI/I(l)I/IKaI_[I/IH pCaKHHﬁ, QJICKTPOJIUT H
HCOJICKTPOJIHUT, OJICKTPOJIUTUUCCKAA JUCCOLHALUA, OKHCIWUTCIIb W BOCCTAHOBUTCIIb, OKHCICHHUC H
BOCCTAHOBJICHHUC,

. OCHOBHBIC 3aKOHbI XMMMH: COXPAHEHHsS] MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, NMEPHOAMUYECKHIM
3aKOH,;

yMETh

. Ha3bIBaTh: XUMUYECKUE SJIEMEHTBI, CO€IMHEHUS U3YUEHHBIX KJIACCOB;

. OOBSICHATH: (PU3NYECKHH CMBICT AaTOMHOTO (TOPSAJKOBOI0) HOMEpa XHMMHUYECKOrO 3JIEMEHTa,

HOMEpPOB TPYNIBl M TEPHOJA, K KOTOPHIM JJIEMEHT NPUHAIICKHUT B mepuogudeckon cucreme JI.U.
MenzeneeBa; 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB JJIEMEHTOB B Ipe/eNiaX MalbIX MEPUOJOB M TIIABHBIX
MOATPYIII; CYIITHOCTh PEaKIHii MIOHHOTO 0OMEHa;

. XapaKTepU30BaTh: XUMUICCKUE JIEMEHTHI (OT BOJIOPO/IA JO KAJBIUs) HA OCHOBE MX IOJIOKCHUS B
nepuoandeckoit cucreme J[.Ml.MenneneeBa u 0COOEHHOCTEH CTPOSHUS UX aTOMOB; CBS3b MEXIY COCTaBOM,
CTPOCHHMEM U CBOMCTBAMH BEIECTB; XHMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUIECKUX BEIECTR;

. OTIPE/ICIIATh: COCTaB BEIIECTB IO HX (opMyiaM, MPUHAIC)KHOCTh BEIIECTB K OIPEACTICHHOMY
KJIACCy COCIUHCHHM, THIBI XUMHWYECKUX PEaKIMi, BaJCHTHOCTh W CTEICHb OKHCIICHUS D3JIEMCHTa B
COCIMHEHUSIX, THUI XUMHUYECKOW CBS3M B COEAMHEHHUSAX, BO3MOXHOCTh NPOTEKAaHUs PEAKIHI HOHHOTO
oOMeHa;

. COCTaBJIATh: (POPMYJIBI HEOPTAHWUYECKUX COCJAMHCHUH H3YyYCHHBIX KIIACCOB; CXEMBI CTPOCHHS
aToMOB TmepBeix 20 3meMeHTOB mepuoanueckoil cuctemsl [[.M.MeHneneeBa; ypaBHEHUS XUMHUYECKHX
peakuuii;

o oOpamaThCsi ¢ XUMHUYECKOU MOCyI0i 1 1ab0paTopHBIM 000pYI0BaHUEM;

. pacmo3HaBaTh ONBITHBIM MyTeM: KHCIOPOJ, BOJIOPO/, YIJIEKHUCIBIA ra3, aMMHAaK; paCTBOPHI KHCIOT
1 TIeJI0Y€eH, XJIOpUI-, CyIb(}aT-, KapOOHAT-UOHBI;

. BBIUUCIIATE: MAacCOBYIO JIOJO0 XHMHYECKOTO 3JIEMEHTa 10 (GOpPMYJe COCIMHEHHUS; MAaCCOBYIO JTOIIO
BEIIECTBA B PACTBOPE; KOJIMYECTBO BEIECTBA, 0OBbEM I MAacCy MO KOJHYECTBY BEUIECTBA, 00BEMY WIIH
Macce peareHTOB WIH MPOAYKTOB PEAKITHH;

Hcnonw3oBaTh HpHOGpCTCHHHC 3HAaHUSA U YMCHUS B HpaKTI/I‘{CCKOI‘;I JIESATEIbHOCTH U IIOBCEIHEBHOM KH3HHU
JJI:

¢ 0€30MacHOr0 OOpAIICHHsI C BEIIECTBAMH M MaTepUaJlaMu;
© SKOJIOTHYECKH IPAMOTHOTO TTOBEICHHS B OKPYXKAIOIICH cpejie;
® OI[CHKHY BJIMSTHHUS XUMUYECKOTO 3arpsI3HEHUS OKPY)KAFOIIEH Cpe/ibl HA OPTaHU3M YeIOBEKa,



® KPUTHUYECKOW OLIEHKH MH(POPMAIIUH O BEIIECTBAX, UCIOIb3YEMBIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 33alaHHON KOHLICHTPALUU.



3. KanenpgapHo -Tematndeckoe njIaHupoBanue 1o xumuu B 11 kimacce .

Ne
n/n

Tema ypoka

Kox-
BO
4acoB

TpeOoBanus K  ypPOBHIO
MOATOTOBKH O0YYaromuxcst

DopMa KOHTPOJIA.

Bup xonTpons

Jlata
MIPOBEJEHUS

I1aH ¢axr

Jlomanuee
3aJlaH1e

IToBTOpEeHue

Hayunple wmeTonmpl TMO3HAHUA
BEIIECTB u XAMHYECKUX
SIBIICHUM.

3HaTh OCHOBHBIE TEOPHH XHMHU
VYmers MPOBOAUTH
CaMOCTOATENbHBI  ITOUCK  XHM.
nH(bOpMaIHMy; HCIIONIB30BATh
OpUOOPETCHHBIC — 3HAHUS I
KPUTHYECKOH OLICHKH
JIOCTOBEPHOCTH XHM.
uHdopmaLy, MocTynawomeil u3
PAa3HBIX HCTOYHHKOB.

Pabota 1o KOHCHEKTY.

4-9.09

Brryunts
KOHCIEKT B
TETpaH.

XuMmudeckui
DJIEMEHT,
BEIIECTBO,
HU30TOIIbI, MOJIb

Pons OKCIICPUMCEHTA U TCOpHUHU B
XUMHHU

Ymers BEIIIOJNHATh  XUM.
9KCHEPHMEHT 110 PaclO3HABAHUIO
Ba)KHEHIINX HEOPr. U Opr. Be-B;
UCIIONB30BaTh  IPHOOpETEHHBIE
3HAHUA u yYMEHUs ISt
HPUrOTOBJICHHUSL P-POB  3aJaHHOLL
KOHIIEHTpauH B OBITYy ¥ Ha
POU3BOJICTBE.

PaoTa 110 KOHCIIEKTY.

4-9.09

Brryunts
KOHCIEKT B
TETpaH.

OCHOBHEBIE
3aKOHBI XUMHUU

Crpoenue aToma.
ATOM — CIIO)KHAs YacTHIIA

3HaTh  OCHOBHBIC
TIOHSITHS:
XUMUYECKUN

XUMHYECKHE
BEILECTBO,
JJIEMEHT,  aToM,
MOJIeKyIa, OTHOCHTEJIbHAS
aTOMHas u MOJIEKYIISIpHAsT
MacChl, HOH, H30TOIIBI;
Ymerb OINPEJENATh COCTaB U
CTpOCHHE aToMa »JJIeMeHTa II0
nonokennto B IICXD, a Takke
YMETb ONPEEsITh 3apsil HOHA.

TectupoBanue

BxomHoit

4-9.09

§1  ymp.1-5
ctp.5

W3oTors!

CocrosiHue
aToMe.
KOH(UTypamus
XMMHUUYECKHX HJIEMEHTOB.

JJIEKTPOHOB B
DJNeKTpOHHas
aTOMOB

3Hathb CYIIHOCTh  IOHSTHH:
«OIIEKTPOHHAS opoUTAIIbY,
«QIEKTpOHHOE 00maKko», ¢dopma
opburaneif, B3aUMOCBs3b HOMeEpa
YPOBHS ¥ SHEPTHH 3JICKTPOHA.
3HaTh OCHOBHBIE 3aKOHOMEPHOCTH
3aTI0THEHUS IHEPreTHYECKUX
MIOJTypOBHEH IEKTpOHAMH.

YMeTb COCTaBIIATE SIEKTPOHHBIE
(opMyITBI aTOMOB.

JCP

§2.3,

ymp. 3 ctp.23

Texymuii

11-
16.09

§2,3,  ymp.
1,2

ctp. 10

3,4 ctp.23

DNEKTPOHHO-
rpadudeckue
(hopmybl
aTOMOB
3JIEMEHTOB

5-6

BanenrHere BO3MO>XKHOCTHU
aTOMOB XUMHUYCCKHUX JJICMCHT

3HaTh TIOHATHS «BAJICHTHOCTHY W
«CTCIICHb OKHUCIICHUA,

YMETH ONpPEACIATh BAJICHTHOCTb U
CTCIICHb OKHCJICHUA XHMHWYCCKUX

Hns 3aKpeTIEHUs.
cTp.96

Texymmuii

11-
16.09

§4,  ymp.7
ctp.25

Crpoenue
aToma




3JIECMCHTOB

7-8 [Nepuomuyaeckuit 3aKOH u 3HaTh OCHOBHOW 3akOH Xumuu - | YO Texymuii 11- §5 crp. dusnyeckuit
HEPHOINYECKAS CHCTEMA XHMH- TICPHOMICCKII SAKOH; CMBICH 1 16.09 26-33 CMBICIT
" 3nauenue I13; ropusoHTanbHble U | §5
YeCKHUX 3JIEMEHTOB AN BEPTHKANSHEIS 32KOHOMEPHOCTH H TIOPSIIKOBOTO
MenzeneeBa U CTpOEHUE aTOMaA X [IPHYUHBI; [oarotosuts HOMepa,
YMETh XapaKTepU30BaTh COO0IIEHHUs 110 HOMeEpa
3JIEMEHTBI MAJIBIX IIEPUOJ0B 110 UX TEME: «HepI/IO
[Ipennoceunku OTKPBITHS o . nepuoaa u
IOJIOKEHUID B  INEPUOIUYCCKON JAUYCCKHUU
IEPUOIUYECKOTO 3aKOHa. cucteme JT.1. Menzencesa KO HOMEpa
Otkpeitue .M. MenneneeBsiM TPYIIIBI
Ilepuoguueckoro 3axona JI.H.
MenneneeBa

9 IMepuoanueckuii 3akon, [1CXD 3HaTh OCHOBHOHM 3aKOH XumuH - | YO Texymuii 18- §5, ctp.33- | DHeprus

U CTPOEHHE aToMa TICPHOAMCCKITH 3AKOH, . 23.09 35, HMOHM3AIH.
YMETb XapakTepuszoBatb | §5 . 6.7 C
3JIEMEHTbI MaJIbIX IIEPUOJIOB 10 ux | ymp. 1,2 ymp.o, pOACTBO K
TOJNIOKEHUIO B [EPHOAMHYECKOiL ctp.41 3JIEKTPOHY
cucreme /.M. MenneneeBa cTp.42

10 O0001IIEHNE U CHCTEMATH3AIHS 3uath HOHATHSA «Be-Bo», | YO Texymmit 18- [ostopenne | OcHOBHBIC
sHannii mo Tteme «CTpoeHue (XHMITICCKHIT  JIEMEHTY,  aToM, 23.09 rmaBel 1, §1- | BOMPOCH! TeMBI

«MOJICKYJI1a», «OTHOCHTCJIbHAsA 5
aTOMa»’ HOﬂFOTOBKa K aTOMHas " MOJICKYIIsIpHast §5 CTp35 _38 1
KOHTPOJIbHOU pa60Te. MaccChDy, «H30TOI; ) WHAWBUIYaJT
OCHOBHOM  3aKOH  XUMHH - LHBIE
nepnounqecxm‘z’l 3aKOH; SaﬂaHHﬂ
YMETH XapaKkTepHU30BaTh
DJIEMCHTBI MAJIBIX TIEPUOJIOB 110 UX
TIOJIOXKECHUIO B nepuozmqecr(ofz’l
cucteme JI.M1.MenneneeBa

11 Konrponbuast padora Nel mo KP WroroBpiit 18- Junakruieck
TeMe «CTpoeHHEe aToMay. 23.09 Wil MaTepuall.

12 CTpoeHue BeIecTBa. 3Hate  moHATHE  «XuMmuecKas | YO Texymuii 25- §6, ymp.5,7 | BaneHrHeie
Xumuueckass cBs3b.  MoHHas Ziﬁ;” TEOPHIO  XMMHUICCKOH 30.09 ctp.55 DIIEKTPOHBI,
XMMUYECKAs CBS3b. yMETh  OMpENENAT  THN  XH- $6. yp. 4. c1p.55 JHEPIus CBA3U

MHYECKOH CBSI3U B COCIUHCHHUAX,

3apsaa UoHa, OOBSICHATL  3aBHCH-

MOCTH CBOWCTB BCIIECCTB OT HX

COCTaBa U CTPOCHUS; OOBICHATH

NpPUPOAY  XUMHUECKOW  CBS3M

(VOHHOH).
13- KoBasieuTHas XUMHU4YeCcKas 3HaTh mNOHATHE «xuMHueckas | YO, Texymuii 25_ I/IHI[HBI/UlyaH SHCKTPOOTPI/IH
14 CBSI3b CBSI3b», TEOPHIO  XMMHMYecKoi | 2 ypok CP BHEIE ATENBLHOCTD

CBSI3H;

30.09




YMETh  OmpeaendaTb THI  XHU- 3aJaHUI CBOﬁCTBO
ngecxoﬁ CBS3M B COCAMHCHMSX, KABAICHTHOM
OOBSICHITH 3aBHCHMOCTb
CBOWMCTB BEILIECTB OT MX COCTaBa 36, ynp.3, c1p- 36 CBA3M,
U CTPOCHHS; OOBSCHATH MPUPOLY MCXaHU3M
XUMHYECKON CBSI3H 00pa3oBaHus
(KOBaJICHTHOI).
15 MeTtamanueckas CBS3b. 3HaTh noOHATHE «xumuyeckas | CP TemaTuueckuii 2-7.10 § 6 CTpSO Tun
CBSI3b», TEOPHI0  XUMHYECKON . JIMIaKTHYECK | KPUCTAILIHYEC
CBA3H; : . .
yMeTb ompexensaTb THn  Xu- | § 6 ctp.50 uu MaTepuall | KOH PCINCTKH
MHYECKOH CBSI3M B COCHUHEHMUSIX,
OOBSACHATH 3aBHCHMOCTh CBOICTB
BEIIECTB OT HX cOCTaBa o
CTpOCHHS; OOBSICHATH IPUPOLY
XUMHYECKOH CBSI3U
(METAIIMYECKOM).
16 BomoponHas cBsi3b. 3Hate moHATHE  «xuMmmueckas | CP Temarngeckuii 2-7.10 § 6, ctp. 50- | Bunsr
CBA3b», TECOPHUI0  XUMHYCCKOH o
CBSA3H; § 6, ctp. 50-52 52. BOZIOpOAHOH
YMETh  ONpEeNeNsiTh THI  XH- JupakTHyeck | CBA3M
MHUYECKON CBS3M B COCIUHEHUSX, Ui Marepuall
OOBSICHSITH 3aBHCHMOCTb
CBOWCTB BEILECTB OT UX COCTaBa
u CTPOCHHSI; HIPUPOAY
XHMHYECKOH CBSI3H (BOIOPOIHOM)
17 KauectBeHHBIN " 3HaTh TOHATHE KadeCTBEHHBIH M Texymmit 2-7.10 Jlexuus. Enunas
KOJIMYECTBEHHBII COCTaB 22&1::;‘?“““" cocras | YO JugakTudeck | mpHpoaa
> .
BEILECTBA. yYMETh ONpEMIENATh KaTeCTBEHHBI nil MaTepual. | XMMHYECKHX
u KOJIMYECTBEHHBIN COCTaB TMOATOTOBHTH CBsI3el
BelecTba HPOEKTH , COOOIIEHHS,
[pPE3CHTAMKH 110 TeMe:
«Kpucranmdeckne
PpeLIeTKI»
18 BemectBa MOJEKyJISPHOTO | yMeTh . mposomuts | JICP Texympmii 9-14.10 KOHCIIEKT Tunst
HEMOIIEKYJIAPHOTO  CTPOEHHUS. CaMOCTOSTCILHEIM TIOHMCK KPUCTAJIINYEC
XHMHYeCKO — WHpOpMammu ¢
KpI/ICTaHHI/I‘IGCKI/Ie PCHICTKH. HCITIONB30BAHMEM PasIMUHBIX KHUX pEHICTOK
HUCTOYHHUKOB (Hay4HO-
HOMYJISIPHBIX W3J1aHHH,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX,
pecypcoB MHTepHeTa).
19 Annotponusi. yMeTb obbsicHsTs  3aucuMocts | JICP Texyumit 9-14.10 KOHCIIEKT [puunna
CBOWCTB BELIECTB OT MX COCTaBa MHOT006pasus
U CTPOCHHS
BCIICCTB
20 Enunas mpupoma XUMHYECKUX Suarb  momsTHe  «xummieckas | Tecr Temarnaecknit 9-14.10 Crp.52-54 Busr
CBSI3El. CBSA3b», TECOPHI0  XUMHYCCKON XAMHIECKOM
CBSI3H;
CBA3HU

YMETH OIpeaciIsATL THIT XHU-




MHUYECKOH CBSI3M B COEIMHEHHSIX,
00BSICHATH 3aBUCUMOCTh
CBOICTB BEIIECTB OT UX COCTaBa
U CTPOCHHS; OOBSCHATH MPUPOLY
XUMHYECKOH  CBsI3W  (MOHHOIA,

KOBaJICHTHOH, MeTanquecxoﬁ).

Cr1p.52-54

21

Iubpuamszanms
opbOuraneit u
MOJICKYII.

aTOMHBIX
TEOMETPHS

3HaTb:0OCHOBHbBIE TEOPUU XHUMHHU:
CTPOCHUS OpraHUYECKUX
COCTMHCHU;

yMeTh: OOBSACHATH 3aBHCHMOCTH
CBOWCTB BEIIECTB OT WX COCTaBa U
CTPOCHUS;

YO

§ 7 ynp.1 c1p.62

Tematnueckuit

16-
21.10

§ 7, ynp.2-4
cTp.62.

Tuner
THOpHUIU3AIIH

22-
23

Teopust cTpOeHUS] XUMHYECKHX
coenunenuit A.M. bytneposa.

3HaTh:

OCHOBHBIE TEOPUHU XUMHUU:
CTPOCHHUS OPTraHUYECKHUX
COEIIMHEHUI;

YMETb:

OOBSICHATH 3aBHCUMOCTH CBOWCTB
BEIIECTB OT HUX COCTaBa W
CTPOCHUS;

XapaKTepu30BaTh CTpOEHUE
H3yYCHHBIX OpPTraHUYECKUX
COCTMHEHU I

YO,

§ 8, yrip.4,5, ctp.76

Texymwuii

16-
21.10

§ 8 ymp
1,3,6 ctp.77

M3omepus

25

IMomuMepsl HEOPraHWYeCKHe U
OpraHuYecKue.
Kraccudukanus noiumepos.

3HaTh:  CIOCOOBI  TOTy4eHHs
TIOJTMMEPOB, CTPOCHUE IONUMEPA,
IPUMCHCHHE

YO, coolmenus
W3mepurenu:

§ 9, ynp.1,2 c1p.90

Texymuii

16-
21.10

§ 9 ymp.4-6
ctp.90

Monowmep,
roJmmep,
CTETIeHb
MOJIMMEPHU3aIH
u

26

IIpaktnueckas  pabora  Nel
«Pemenue OKCIICPUMEHTAJIbHBIX
3amad o OIIPEICIICHUIO
IUIACTMACC ¥ BOJIOKOH)

3HaTh:

npasuna Th npu Bemonnenuu ITP
VmMers: onpenensats Haubonee
IIUPOKO pacnpocTpaHEeHHbIE
TIOJIMMEPHI 10 MX CBOMCTBAM.

W3mepurenu:
ITP Ne8 (mo yueOGHUKY
Ha ctp. 400).

Texymuii

23-
28.10

Odopmnenne
ITP.
Crtp.393

27

I[I/ICHCpCHLIC CHCTEMBI.

3HaTh: TNpUMEpBl  JUCHEPCHBIX
CHCTEM U UX KIaCCHU(PUKAIHIIO
YMETB!

OOBSACHATH 3aBHCHMOCTb CBOWCTB
BEIECTB OT HUX COCTaBa |
CTPOEHHS;

VYO,
W3mepurenu:

§ 10, ctp.90-95

Texymmuii

23-
28.10

§ 10, ctp.90-
95

YucTeie
BEIIlECTBA u
cMecH

28-
29

PactBOpBL.

YMers  pemaTh  3aJadyd Ha
pacTBOPSIL: MaccoBast JIoJst
PpacTBOPEHHOTO
BEILIECTBA,MOJIIPHAS U MOJISUIbHAS
KOHLIEHTpaIus

peleHne 3a1ad, TecT.
W3mepurenu:
§ 10, ctp.95-98

Yup.1-4 ctp.98

Texymuii

23-
28.10

§ 10, ctp.95-
98

Yup.5,6
cTp.98

Maccosas

JIOJISL pacTBOpa,
pPacTBOPHUTEID,
KOHHeHTpaHI/IS{




pacTBOpOB

30 ArperaTHble COCTOSIHUSA 3HaTh BaXHEHIIME XMMUYECKME | CEMMHAp Texymuii 8- IToaroroButs
BEILECTBA. TIOHATHSL: BEIIECTBA 11.11 Marepuan 110
MOJIEKYJISIPHOTO n | M3mepurenu: . Temam: T'a3bL
HEMOJIEKYJIAPHOIO CTPOCHUS 3aKoH
HHAUBUAYyalbHasA ABOl“aI[pO 16} 01
HOJrOTOBKA a30B.
MounspHslit
o0beM
ra3o000pa3HbIX
BEILECTB
(m.y.).
Kunkoctu
31 O000IIeHE 3HAHUM IO TEMeE 3HaTh  MOHATHE «xHMiIecKat | yo Texymmit 8-11.11 §6-10, OCHOBHEIE
«X¥MMHYECKAs CBA3bY. CBABY,  TCOPHIO  XHMITICCKON HOBTOPUTb BOIPOCHI TEMBI
CBSI3Y; M3mepurenu: MeKIHOHHBIH
YMETH OIIPENLIIATh THIIT XH-
MHYECKOH CBS3H B COCIUHCHMUSX, §6'10 MaTepHaJ‘I.
00BSCHATH 3aBHCHMOCTh
CBOWCTB BEIIECTB OT MX COCTaBa
U CTPOCHHS; OOBSCHATH MPUPOLY
XUMHYECKOH  CBsI3W  (MOHHOIA,
KOBATICHTHOR, METAITHYECKO)
32 KontponpHass pabota Ne2 mo 3Hath  MOHATHA:  Xummdeckas | Dopma koHTpons - KP HWroroserit 13- JnpakTHIecK
teme «IleproguUecKuii 3aKOH. CBA3D,  MSOMEPHA,  TOMOJIOTHA, 18.11 nii MaTepuai.
AJUIOTPONHUA; 3aKOH IOCTOSHCTBA
XuMHYecKas CBSA3b). cocTapa BIIECTS, TeopHio
XHUMHYECKON CBsI3H,
YMETH OnpeaciATb THII XH-
MHYECKOW CBSI3U B COCTUHCHHUAX,
0OBACHSTH 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa
W CTPOCHUS; OOBSICHATH IPHPOLY
XHUMHYECKOH  CBSI3M  (MOHHOHM,
KOBAJICHTHOW, METAJTUYECKOH);
YMETh MNPUMCHATH IOJYYCHHBIC
3HaHUA JUIA peueHus 3amaq
Ppa3IM4HOrO YpOBHSL.
33 | Knaccudukamust ~ XUMHYECKHX 3nats cympocts Kraccnukanmn | VO Texyumit 13- §11, ymp.3, | Tumst
peakuuii. XUMMHECKIX - peaKItuit B 18.11 crp.118 XUMMYECKHX
HeopraHuueckoil u opranuueckont | M3mepurenu: .
XUMUU; peakuumn

yMeTb HCIIOJIb30BaTh
IpHOOpEeTeHHbIE 3HAHUS U YMCHUS
B NPAKTUYECKOH NEATENBHOCTH U

MTOBCEAHCBHOM JKHU3HU JUIst
OIPCACIICHUA BO3MOXKHOCTH
NPOTECKaHUA XUMHUYECCKHUX

NpEBpallleHHid B Pa3lUuHbIX

§11, ynp.1, ctp.117




YCIIOBHUSIX " OLIEHKH HX
MOCJICICTBHM.

34 | Knaccudukarus XUMHYECKHUX 3Hath CymHocTs Kiaccngukaunu | CP Texymuii 13- Crp.111 Temnota
peaKImii o TEIIIOBOMY XUMMACCKHX - peaKiiii B 18.11 KOHCIIEKT 00pa3oBaHus
HEOPraHNYECKOU U OPraHUYCCKOU o 12
3(1)(1)6KTy. XUMHHM, XUMHUYECKOE IIOHSATHE Crp.111§ 12 § BCIIICCTBA,
TeroBo d(heKkT XuMuuecKon TEILIOBOU
peaxuum; s dext
YMETH HCIT0JIB30BaTh peaKHI/II/I
NpHOOpETEHHbIC 3HAHUS U YMEHHUS
B HpaKTH‘IeCKOﬁ JCATCIBHOCTU H
[IOBCEIHEBHOM SKM3HU IS
OIpeacICHUA BO3MOXHOCTHU
TNIPOTEKAHUA XHUMHYCCKHUX
NPEBPALLIEHU B pPa3IMuHbIX
YCIOBUAX u OIICHKH ux
IOCJIE/ICTBUH.
35 | Pacuersl Mo TEPMOXMMHUYCCKUM Ymers  pemwars  sagaun  Ha | CP- pemenne pacuerHbix | Texymmii 20- WNupuBuayan | Tepmoxummde
YPABHEHHSM. IT)ZEEEEEM a¢hdeKT XUMHYECKOH | 3amad MO TEPMOXUMHH 2511 BHEIE CKIHE
3a1aHusl. ypaBHEHHUSI
36- | Ocobennoctu peakuuit B 3nath OCHOBHbIE Teopun Xummu: | CP Texymuii 20- §11 MexaHH3MBI
37 | opraHMYecKol XHMHH. zgz;;ignﬁ- OPTAHIICCKIX 2511 ymp.5.6.7 peaxmii B
9 . v
YMETB: ctp.118 OpraHUYecKOH
Xapé}KTepI/I3OBaTL XUMHUYCCKHE COCTaBJIEHHE CXEMBI XUMHUHN
CBOMCTEA M3YFICHHBIX | gaccuukanyun Bemects,
OpraHu4eCKuX COCANHECHNUH, . yMeHue NPHUBO/IUTD
OGBHCHHTB 3aBHUCHUMOCTb CBOMCTB HPUMEPHI
OT UX COCTaBa U CTPOCHUS.
38- | CKOpOCTh XUMUYECKON PEaKIIUH. 3mate  TOHATHA:  ckopocth | YO Texyumuit 27- §13, yip. | Dueprus
XUMHUYCCKOU PCAKIINH, KaTaJlnu3; 2 12H 1,6’8 C,Ip aKTI/IBaHI/II/I,
39 H 6 N()Z YMETH OOBSICHATh 3aBHCHMOCTH . 144_145
PaKTHIECKad paboTa Nes IO CKOpPOCTH XHUMHYeckoi peakunn | H3mepurenn: 27- : BIIHAHAE
TemMe «CKOpPOCTh XHUMHUYECKOU OT PasIMYHBIX PAKTOPOB; Odopmnenne | (akTopoB Ha
peakuum». YMETH HCII0JIb30BaTh § 13 . 2 . 12 IP. CKOPOCTH
npno6peTeHHLIei 3HAHMS U yMEHUS XUMHYECKOM
B TIPAKTHYCCKOU MCATCIBHOCTH H
IIOBCEIHEBHOM JKU3HU IS peaknun
OIIpEACIICHUSA BO3MO>XHOCTH
TMIPOTCKaHUA XUMHYCCKHUX
MPEBpAIICHUT B pPa3UYHBIX
ycinoBusax " OLICHKH Hux
TIOCJIE/ICTBUH.
40 | Karanu3aTopsl U KaTaju3 3HaTb  TOHATHS:  CKOPOCTH | - Texyumit 27- §13, ctp.145 | Mexanusm
XHUMHYECKOI PeaKInu, KaTainus; Cp 212 neficTBHS
YMETH OOBSICHATh 3aBHCHMOCTH
CKOpPOCTH XHMHYECKOMH peaknuu KaTaHHBaTOpa

OT pa3NU4HbIX (haKTOPOB.




ymp. 9,10 crp.145

41-

42

OOpaTUMOCTh peaKIuii.

XYUMUYECKOE  pPAaBHOBECHE
CIIOCOOBI €r0 CMEIIEHUS.

u

3HaTh  TOHATHE  XHUMHUYECKOE
PaBHOBECHE; PEaKIHH;

YMETh OOBSCHATH 3aBHCHMOCTh
TIOJIOXKEHUS XHMHYECKOTO
paBHOBECHS ~ OT  Pa3iIMYHBIX
(axTopos.

YO

§14, ynp.1,2 ctp. 152

Texymmii

9.12n
4-9.12

§14,
ynp.3,4,5
ctp. 152

Ilpunnun  Jlu
[IaTenne

43

3J'ICKTpOJ'II/ITI/I'-IeCKaH

aucconuanusa. Peakiiuyn MOHHOTO

oOMeHa B BOJTHBIX pacTBOpax.

3Hath TOHSTHUS:
JJIEKTPOIUTHYECKAS
JIUCCOLIMALIHS, INIEKTPOJIUT,
HEIICKTPOJIHT, TeopHs
3JIEKTPOIUTHYECKOM
JIUCCOLMALN;

YMEThb  COCTABISITh  yPABHEHHUS
peakuuii HOHHOTO OOMEHa;

yMeTh HCII0JIb30BATh
OpHOOpPETEHHbIE 3HAHUS U YMCHHUS
B MPAKTHYECKON IESITENbHOCTH W
MOBCETHEBHOM JKM3HU JUIst
00BSICHEHUS SIBJICHHIA,
MIPOUCXO/SIIMX B MPUPOJE, OBITY
U Ha TIPOU3BOICTBE.

Cp

W3amepurenu:

yMeHue COCTaBJISITh
ypaBHEHHS peakuuit
HOHHOTO OOMEeHa

§15, ynp. 8, crp. 164

Texymuit

4-9.12

§15, ymp. 9,
10 ctp. 164

ONEeKTPOIUTHI
"
HEIJIEKTPOJIUT
bl, OCHOBHBIC
TIOJIOKEHHUS

O

44

[TpousBenenne pacTBOPUMOCTH.

Bonoponnslii mokazarensb.

3HaTh: KOHCTAHTy JAHUCCOLUALUHN
BOJIbI, HOHHOE IIPOU3BEICHUE;

YMeThb  COCTaBIIITh  ypPaBHEHHUS
peakumii ~ MOHHOTO  OOMeHa;
paccuuTHIBaTh IpOU3BEACHUE
pacTBOpUMOCTH, onpenenarts pH
CpeIbl pa3IMIHBIME METOLAMH.

YO

Texymuii

11-
16.12

Crp. 162-163
Yop. 11.12
ctp. 164

45-

46

TI'uaponus
COEJIMHEHUH.

HEOPTraHUYECKUX

IIpaktnuyeckas pabora Ne3 mo

teme «['uaponusy»

YMeTbp  ompenensaTb  XapakTep
cpeasl B BOJHBIX  PacTBOpax
HEOPraHHYeCKHX BEILECTB;

yMeTh HCIIONB30BaTh
MIPHOOPETEHHBIE 3HAHUS M YMEHHS
B IPAKTHIECKOH NEATEIbHOCTH U
HOBCEIHEBHOU KU3HA UL
00BACHEHHS SIBJICHUH,
HOPOUCXOSIIUX B MPUPOAE, OBITY
U Ha TIPOHU3BOJCTBE.

3nate: mpasuna  Thb  npu
nposeaenun [1P.

Cp

§16, ymp. 5,6 ctp.
182

Texymuii

16.12
ull-
16.12

§16, yop. 3.4
ctp. 182.

Odopmnenne
ITP.

I'mnponus
coJieit, ero
THIIBI, yCJ'IOBI/ISI
MPOTEKAHUS
TUIPOIIN3A

48

I'upponus
COEIMHEHU.

OpPraHn4eCKux

Vmerb XapaKTepu30BaTh
XUMHUYECKHUE CBOWMCTBA OCHOBHBIX
KJIACCOB OPTaHUYECKHUX
COC/TMHCHU;

yMeETb HCIIOJIb30BaTh
pUOOPETEHHBIC 3HAHNS M YMEHHUS

Cp

§16, ymp. 1, ctp. 182

Texymmuii

18-
23.12
nl8-
23.12

§ 16 ymp.2
ctp.182

NuauBunyans
HEIC 3aJaHUs

HeobGparumprii
THIPOJIH3




B MPAKTHYECKOU NEATENbHOCTH U
[IOBCEIHEBHOM SKM3HA IS
00BSICHEHUSI SIBJIICHHI,
HOPOUCXOSIINX B MPUPOJAE, OBITY
U Ha IPOHM3BOJICTBE

49 | IIpoBepounass paboTa IO TeMe yMeTh HCTIONB30BATE | TECT Hroroserit 18- IMosTopuThH Honnsie
«/onnple peaknuu. [maponms MPHOGPETEHHEIE SHAHMS W yMEHHA 23.12 TIPOHICHHBIH | ypapHEHHS,
o B IIPAKTHYECKOU MACATCIBHOCTH H MaTepI/IaJ]
COICU». IMOBCEAHEBHON JKU3HU ISt THIIBI
00BACHEHUS SIBJICHHH, §15.16 TUPOTIN3a
NPOUCXOAIIUX B NPUPOAEC, 6l>lTy X
1 Ha IPOU3BOJCTBE.
50- | OxucauTeIbHO- 3Hate  WOHATHA:  okucautens, | YO,- CP-tect Texymuii 25- WNunusunyans OKHCINTED,
52 | BOCCTaHOBHUTEJBHBIE PEAKIIHH. BOCCTAHOBHTEIIE, OkucIeHue, 27.12 HBIC TCCTOBBIC | BOCCTAHOBHTEN
BOCCTAHOBJICHHEC, I/ISMepl/ITCJ'II/IZ . 3aaHus O
YMEThb OIpeneNsiTh BaleHTHoCTh U | §11, ctp.107-109 b. UKHCICHHE,
CTCIICHb OKMCJICHUS XHMHUYECKHMX | YMEHHE OnpeaeIiaTh BOCCTAaHOBJICH
JJIEMEHTOB, OKHUCIIMTENb, | OKHUCIIHTEND, He. Meton
BOCCTAaHOBUTCIIb BOCCTAaHOBUTCIIb, . BHGKTpOHHOFO
COCTaBJIATH DJJICKTPOHHBIN 6
Gananc OBP ajiaHca
53- | DnexTponu3 pacTBOpoB u 3Hath  mOMATHS:  OKHMCIMTENb, | YO Texymuii 11- Jlexuus, Karomusi n
54 pacILIaBoB. BOCCTaHOBHTEIb, okucienue, | CP 13.01 MHIMBUIYAIbH | aHOTHBIH
BOCCTAHOBJICHHEC, . bl€ 3a/1aHUS
TIPaKTHYECKOE npuMeHenne | Msmepurenu: nul5s- TpoHecerl
DJICKTPOJIN3aA.
20.01 Crp.230-234
COCTaBUTh YpPaBHEHUSA
peaxiuit 3JIEKTPOIH3a
paciulaBa W pacTBopa
XJIOpUJIa HATpHst
55 O0001IeHME ¥ cUCTEMATU3ALMUA Ccp Texymmit 15- IMoBtoputh § | OcHOBHBIE
3HaHUH M0 Teme: «XHMHUYecKHe 20.01 11-16 BOTIPOCHI TEMBI
peakuum» §11-16
56 [Tpaktudeckas padora Ne 4 3HaTh npaBuia 06€30MaCHOCTH IPH | HpaKTH4YecKas paboTa Texyrumit) 15- Crp. 383 CBolicTBa
«ITomyuenue, cobupaHHue N pabote ¢ C/IKHMH, TOPIOUMMH H 20.01 Odopmienne | ra3oB
TOKCUYHBIMH BECIICCTBAMH, HP
paCHO3HaBaHHe razoB». YMETh BBINOJHATH XHUMHUYECKUH H i
OKCIIEPUMEHT IO PAaCIiO3HABaHUIO OB\TOPHTL o
BaKHEHIINX HEOPraHUYECKHX MPOUACHHBIM
COEMHEHHUIL. MaTepHral
57 KontponpHas pa60Ta Ne3 1o Ymers npumeHATh mnonydeHHsle | KTEI'D HroroBsrii 22- JIMIaKTHYECKH
TeMe «XUMHUYECKHE PEAKIINY. SHAHMA ~ JUUL - PCUICHW  3aiad 27.01 i MaTepua.
Pas3IUYHOTO YPOBHS Wsmepurenu:




§11-16

58

AHanu3 KOHTPOJILHOHM paboThlI.

Ymerb aHaJIM3UPOBATh u
IOPUMEHSTh IIOTydYEeHHBIC 3HAHUS
UL peIICHUs 3ajad PasIddHOro
YPOBHS

§11-16

Texywuii

[ToBTOPUTH
MPONIEHHBIN
MaTepuan

59

Krnaccudukarms
HEOPraHUYECKHUX BEIECTB.

VYmMmerpb Ha3bIBaTh H3y4YCHHBIC
BC€OIECTBa II0 TpHBPIaIII;HOﬁ n
Me)KI[yHapOI[HOﬁ HOMCHKIIATYpPE,
ONpeaAcIATh TIPUHAJICKHOCTD
BCIICCTB K pa3JIMIHBIM KJIacCaM.

Tecr

§17, ynp. 1, ctp.201

Texywuii

27.01

§17, cxema 7
KOHCIEKT

OCHOBHEIE
KJIaCCBI
HEOpraHU4YecK
ux
COEIMHEHN

60

OKcHIBL

YMerb  Ha3blBaTh ~ H3y4YCHHBIE
BEIllECTBA MO TPHUBUAJIBHOW U
MEXyHapOJHOW HOMEHKIIATYpE;
OIIPEAENIATD TIPUHAJIEKHOCTH
BEILECTB K Pa3IMYHBIM KJlaccaM;
00BSCHATh 3aBHCHMOCTh CBOMCTB
BEIIECTB OT HUX COCTaBa W
CTpOEHHS, BBIIOJIHATH
XUMHUYECKUH  DKCIIEPUMEHT IO
pacro3HaBaHUIO Ba)KHEUIINX
HEOPraHMYECKUX BELIECTB.

VO, mukrant

W3mepurenu:
KOHCIEKT

Texymuii

29-3.02

§17,
crp. 189

Cocras,
CBOMCTBA
MOy YCHHS

61

KucnoTs!.

3HaTh  BaXXHEWIINE  KUCJIOTHI:
CEpHYI0, COJISIHYIO, a30THYIO U
YKCYCHYIO.

YMerb  HasplBaThb  M3y4YEHHbIE
BEIIECTBA MO TPHBHAIBHOM U
MEXKTyHapOJHOH HOMEHKIIATYpE;
OIPEAEIIATD MIPUHAUIEKHOCTh
BEILIECTB K PA3IMYHBIM KJlaccaM;
0OBSCHATh 3aBHCHMOCTh CBOMCTB
BEIIECTB OT WX CcocTaBa H
CTpOEHHS, BBITIOJHSATh
XMUMHUYECKUH  HKCIIEPUMEHT 10
pacrno3HaBaHHIO BaXKHEUIIMX
HEOPraHMYECKUX BEIICCTB

VO, nuktaHT

W3mepurenn:

COCTaBUTH ypaBHEHHS
XUMHYECKUX peaxIuid,
XapaKTEpHBIX UIS CEpHOMU
(COJNSTHO#) KHCIIOTBI

Texymnii

29-3.02

Crp.189
NuauBunyans
HbIE TECTOBEIC
3aIaHHS

Cocras,
CBOMCTBa
MOy YCHHS

62

OcHOBaHHS.

3HaTh BaXHEWIIME  BelecTBa:
ENOYH.

YMerb  HazblBaTh  HM3y4YCHHBIC
BEllleCTBA MO TPHUBUAJIBHOH M
MEX/lyHapOJJHOH HOMEHKJIAType;
OTpeAeNATh TIPUHAUIEKHOCTh
BEIIECTB K Pa3IMYHBIM KJlaccaM;
00BSICHATh 3aBHCHMOCTh CBOMCTB
BEIIECTB OT HUX COCTaBa H
CTPOEHHS, BBITIOJHSTh

VO, nuktaHT

W3mepurenu

COCTaBHTb YpaBHEHHUS
XUMHYECKHX peaxumii,
XapaKTepHbIX ISt
THIPOKCHIA HATpWs,
ruzpokcuya meaun (1)

Texymmuii

29-3.02

WunuBuayans
HbIC TECTOBBIC
3aJ]aHuUs

§17,

ctp. 176-179
§21

Cocras,
CBOICTBa
IOJIyYEHUs




XMUMHYECKMH  IKCIIEPUMEHT 10
pacro3HaBaHUIO BaXHEHIIUX
HEOPraHHMYeCKHX BEIIeCTB

63 Comu. YMerb  Ha3bIBaTh H3yYeHHbIC VYO, nqukTaHT Texymuii 5-10.02 §17, Cocras,
CHAYHAPOIIHO ome ype; 3MepHTe HBIC TCCTOBBIC TOJTy4EHUS
onpeneniThb NPUHAJIEKHOCTh | COCTABUTh YpaBHEHHUs
BCIIECTB K paSJlM‘-IHbIM KJ1accaMm, XUMHYECCKUX peaKLlPlﬁ, 3a/lanus
06’BSICHSITB 3aBUCUMOCTBH CBOﬁCTB XapaKTEPHBIX UL
BCIIIECTB oT Hux cocTraBa u xnopyma Hanl/lﬂ
CTpOeHl/Iﬂ, BBIIIOJIHATH
XI/IMI/I‘ICCKI/Ii//I OKCIEPUMEHT 110
pacro3HaBaHUIO BaXKHEHIIMX
HCOpFaHI/I‘{CCKI/IX BCILIECTB
64- | KayecTtBeHHbIE — peakuuu  Ha Vmers BbmonHats xummueckuii | CD» P Texyrrii 5- 3anmicH B | KauecTBeHusle
65 HEOpraHWYECKHE  BEIIECTBA U OKCIIEPUMEHT 10 PACIO3HABAHHIO - ) 10.02 TeTpaaun peakuuu
HOHBI BAKHEHIINX HEOPraHUYECKUX | SMepuTem: :
OpPraHUYECKUX BEILECTB I/IS -
I/[[[GHTI/[d)I/II_II/IpOBaTLZ 10 02
XJIOpHJ] HATpusl, KapOoHAT '
HaTpHs, oprodocdar
HaTpUs
66- | Knaccudukaiuss opraHudecKkux VMeTh onpenensits: | CF Texymmit 12- 3aIHCH B | Kitaccer
67 COEQUHEHNN. NPUHAIOKHOCTh  BEIIECTB K 17.02 TeTpaau OpPTaHUYECKUX
M3mepurenu: . -
Ppa3InIHbBIM KJlaccaM COeZ[I/IHeHI/H/I
OpTaHHYECKHUX COCIUHEHUIH TIPUBECTH MIPUMEpPHI ul2- ’
OpraHM4eCKUX  BEIIECTB, roMoJiorus,
MPpUHAICKAIIUX K 17.02 HU30Mepust
Pa3IMYHBIM KJIaccaM
68 [MpakTuyeckas pabota Neo5 VMers OTIpEIeNATE: Wroroserit 12- Crp. 386
«CpaBHeHHE CBOMCTB MPUHAUISKHOCTh  BEIIECTB K | NpaKTHdeckas paboTa 17.02 Odopmnenne
HEOPTaHMIECKHX " pa3IM4YHbIM IfnaccaM T1P.
o OpPraHU4YeCKHUX COCANHCHUH
OpraHUYeCKUX COCIUHEHMUID). P IlosTopuTs
HpOI/IIICHHLII/I
Marepuai
69 Kuciorsl OpraHUYecKHe u VMeTh ompenensts; | CF» YO Texyumit 19- §20 Xumuueckue
HEOpraHUYecKue. NPHHA/UIEKHOCTb  BEWIECTB K 24.02 ynp.3,4,5 CBOICTBa
paSJTI/I‘-IHBIM KJlaccaM CTp286 KUCJIOT
OpPTaHUYECKHX U HEOPTaHHMYECKUX 1§20
COETMHEHU I
70 | OcHOBaHMS  OpraHUYECKHE M VMeTh onpexensre: | CF» YO Texymmit 19-24.2 §21 XUMHUUYeCKUe
HEOpraHUYECKHUE. NPUHA/VIEKHOCTD  BEWIECTB K yop.1,2,3 CBONCTBa
paSJ'II/I‘IHBIM KJ1accaM CTp293 OCHOBaHI/H‘/’I
OpPraHUYECKUX U HEOPraHMYECKUX 1§21

COCTMHCHU I




71 AM(poTepHBIC OpraHUYCCKUE U VMeTs onpenensits; | CF» YO Texyumi 19- §22 ymp.1-5 | Xumuueckue
HEOpTaHMYECKUE COCTUHECHNS. IPHHA/UIEKHOCTE  BEMIECTB K 24.02 cTp.297 CBOWCTBa
PpasInYHbIM KiaccaM aM(i)OTepHLIX
OpPraHMYECKHX U HEOPraHMYECKUX 1§22 .
COeTMHEHHI COCANMHCHHUHN
72- | Tenerndeckast  CBSI3b  MEXKIY YMerh  HasbiBaTh  M3YYCHHBIC Texymmii 26- §23, ymp.l | CoiictBa
73 | KmaccaMM  HEOPraHHYECKHX H BemecTsa Mo IpuBmAmEROE u | CP, VO 3.03u ctp.303 CTIIOCOOBI
N MEXIYHApOIHON HOMEHKIATYpE; .
OpPraHn4CeCKUX COCIUHCHUU. OTIpe/IeNsTh IPUHAIUIEKHOCTD 26- MOJIy4CHUs
BEILIECTB K Pa3JIMYHBIM KJlaccaM, COCIMHCHUHN
0OBSCHATh 3aBHCHMOCTh CBOMCTB §23’ yl'[p.z. CTp‘297 3-03
BCIICCTB oT ux cocTaBa u
CTPOCHHUA, BBITIOJIHATH
XUMUYCCKUN OKCIIEPUMEHT 110
pacro3HaBaHUIO Ba)KHEUIINX
HEOPraHNYECKUX BEIIECTB
74 | TIpoepounas pabora Ymers OmpeeIsTh HroroBprit 26-3.03 § 17,20-23
«[eHeTHUECKast CBSI3b  MEKIY TPHHAIEHHOCTE  BEIMECTB K | ppopepoynas paGora
Pa3IMYHBIM KJlacCaM;
Ki1accaMHu HCOPraHN4ICCKUX )44 3HATH CBOLCTBA BEILECTB
OPraHNU4YCCKUX COCTUHCHUN. OpPraHM4YeCKUX U HCOPTaHUIECKUX
75 | Ilpaktuueckas  pabora  Ne6 Ymers OIpCLIATE Hrorossii 5-10.03 Odopwmienne
«'eHeTnyeckass CBSI3b  MEXKIY IPUHAIEKHOCTE  BEUIECTB K | phopepounas pabota I1P.
Ppa3IMIHBIM KJIaccaM; HOBTOpI/ITB
Kj1acCaMu HCOPraHN4ICCKUX u 3HAaTh CBOMCTBA BEIEeCTB S —
OpPraHUYCeCKUX COCTUHCHUN. OpPraHM4eCKUX U HEOPraHUYECKUX P
MartepHual
76 MeTanibl. 3nate Baxueimue Bemectsa u | JICP, pedepar mwm poxnan | Texymmit 5-10.03 §18, ymp.2,3, | CtpoeHue
MaTepHralibl: OCHOBHBIC MCTAJLJIbI U
pHa crp.257 aroma,
CIUIaBBI; N3mepurenn
YMETh XapaKTepHU30BaTh: O6H_U/Ie BBIIIOJTHCHUEC Tpe6OBaHPH\/’I, MeTajummiecka
XUMHYECKHE CBOWMCTBA METAJJIOB NPEAbABIAEMBIX K A CBs3b 158
HEMETaIIOB YCTHOMY BBICTYIUICHUIO KPHCTAJUTHYEC
Kasi penieTka
§18, ynp.1, cTp.257
77 Merasuisl 3nate Baxnedmme BemectBa u | JICP,  pedepar  wm | Texymmit 5-10.03 §18, tect DNEeKTPOTHBII
3J‘IGKTpOXI/IMI/I‘I€CKI/If/'I pﬂ;[ MaTepuajbl: OCHOBHBIC METAJIJIbI K JOKJI1aJg MOTEHIINAI
o CILJIABBI,
HaIIPpAKEHUH METAIITIOB yMETh XapaKTepu3oBaTh: obuwe | Wameputenn
XHUMHYECKHE CBOMCTBA METAJIJIOB BBIIIOJTHCHUE Tpe6OBaHHﬁ,
HEMETAJIJIOB TPEABABIISIEMBIX K
YCTHOMY BBICTYIUJICHUIO
§18, ynp.4-6, ctp.258
78- | IloHATHE O KOPPO3MH METAJUIOB. TOHMMATh CYIIHOCTE Kopposun u | VO, CP Texynpi . 12- §18, ymp.14- | 'azoBas
79 | Cnoco0bl 3alIUTE OT KOPPO3UH. suam,  crocode - Gopnbut ¢ 17.03 20, cTp.259 KOPpO3Hs

Koppo3ueii;
UCIIONB30BaTh  NPUOOPETEHHBIE
3HAHMS U YMEHUSI B IPAKTHYCCKOM

W3mepurenn

§18, cTp.221-227

nl2-




JIESITEJIbHOCTH W [TOBCEIHEBHOM

JKU3HU IS
00BsICHEHHS XUMHYECKUX
SBICHHH,  NPOMCXOMIUX B
npHUpoze, ObITY u Ha
[POM3BOJICTBE;

onpeeneHus BO3MOXHOCTH
HPOTEKAHHUS XUMHYECKHX

NPEBpPAILICHUT B pa3IMuHBIX
YCIIOBHUSIX " OLICHKH HX
MOCIICICTBHIA

17.03

80- | O6uie cmocobbl  MOTyYEHHS 3uath obmue Crocook! Texyuuii 12- §18 crp.227- | Dnextponus
81 | Meraios. HOTYHICHI METAILIOB: §18 c1p.227-230 17.03 230 pacTBopoB U
YMETH IIPOBOOUTH . K
CaMOCTOSATEbHBIN TIOUCK ul9- OHCICKT pacIiaBos
XUMHYECKOH — umHOpMamuu ¢ coJien
HMCIIO0JIb30BaHUEM Pa3IUMYHbBIX 2403 yl‘[p.l 1, 12
HUCTOYHUKOB (Hay4HO- cTp.258
MOMYJISIPHBIX U3JaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX).
82 | Metasmisl MOOOYHBIX TOATPYIIIT 3HaTh  BaKHEHIIME — METalllbI Texymuii 19- Yop.13 OcobenHocTu
KOMIIIEKCHBIE COCIUHEHHSL. HOGOHbIX HOATPYIII 1 CILIaBL; §18 c1p.236-257 24.03 crp.258 CTPOCHHS
YMETh XapaKTepH30BaTh: OOLIHe .
XMUMHYECKHE CBOICTBA METAJIJIOB aToOMOB
83 ITpoBepoynas pabora 10 TeMe 3Hate  BaxHeimme  Metammsl | ITP Hrorosrit 19- IMoBTOpUTH OBP
«MeTasl MOOOYHBIX NOGOYHEIX OAIPYNIT ¥ CTUTABLL 24.03 TIPOMICHHBIH
METh XapaKTepHu3oBaTh: obume | M3mepurenn
MOATPYTIID?. iumuqecxie CB(E)I‘/'ICTBa METaIIoB ’ arepnal
§18 crp.236-
§18, c1p.236-257 257
84 Pemenne pacueTHBIX 3amad 1O VMeTh NPUMEHATH [OJYYEHHbIC | pELICHNE 3a1aq Texymmit 2-7.04 [ToBTOpUTH PacueTsr 110
Teme «MeTab». ;Z::Z‘;{IHO F’i”;p OE;;I?‘H”” sanad Vnseprrermn NPOHICHHEIA | xpMHUYECKUM
Marepual YpaBHEHUSIM
. §18 ctp.236-
318, 257
85 | O6oOmeHre U CUCTEMaTH3AIUs YMeTb NpUMEHATH monydeHHsie | YO Texympmii 2-7.04 ITosTOpHUTE OcHOBHBIE
TeMbI «MeTallibl». SHAHMA  JUId  peMIeHud  3ajatd NPOMACHHBIH | BOPOCHI TEMBI
Pa3IMYHOIO YpOBHS HW3mepurenn: MaTepuan
§17-18 §17,18
ctp.236-257
86 Konrponsuast paGora Ne 4 10 Ymers npumensts nomydeHnsie | KT ET'D Hrorossrii 2-7.04 JIMIaKTHYECKH
Teme «MeTamby. SHAHWL ~ JUIL ~ PCMICHIA  3ajiad i Marepuan
PasIMgHOro YpOBH:. I/ISMepI/ITe.]'H/IZ

§17-18




87- | Hemeramutsl W WX  CBO¥iCTBA. 3math  momATMs  BemectBa | YO Texymmit 9- §19, Crpoenne
88 | BraropoaHbie rasol. MOIICKYTHIPHOTO " 14.04u Vip.3-5 aToMOB He
HEMOJIEKYJISIPHOTO CTPOCHUS; U3mepurenu 0-14.04 226
YMeTh XapakTepu3oBath obmme | §19, Bl CTp. METaJIoB
XHUMHUYCCKHUC CBOICTBa
HEMETAJIIIOB
crp.275 ynp.1,2
89 Oxcuapl u BOJIOPOJTHBIE 3Hath THOHSTHS Berectsa | Msmepurenu Texymmi 9-14.04 Crp.276 U3menenne
COeIMHEHHS HEMETAJIJIOB. MOICKYILIPHOTO n | §19, c1p.270-275 ymp.6-8 CBOICTB
HEMOJIEKYJISIPHOTO CTPOCHNS,; YO .
yYMETh XapaKTepu3oBaTh OOIIHe COCIMHEHNN B
XHMHYECKHUE cBoiicTBa NEPUOAUIECCKO
HEMETaJJIOB 1 cCUCTEMUE
90 | Obmas XapaKTepUCTHKA 3uate  mowstws  Bemecrsa | CP (3anonHenne | Texymmii 16- Wnpusunyans | dusudeckue
rajJoreHoB. MOICKYJLIPHOrO u | Tabmau) 21.04 HBIC 3JIAHUA | XUMHYECKHE
HEMOJIEKYJISIPHOTO CTPOCHUS; .
YMETh XapaKTEpU30BaThb OGHII/IC I/I3MepI/ITeHPI: KOHCIICKT, CBOUCTBA
XUMHYECKUe cBoiicTBa | TecT TaJIOr€HOB.
HEMETAJJIOB Bun
XUMHUYECKOU
CBA3HU
91 IMpakTryeckas pabora Ne7 3HaTh npaBuiIa OE30MACHOCTH IPH | IpaKTHYecKas pabora | Temarmdeckuil 16- Crp.389 VcioBus
«PelleHre HKCIEPUMEHTANLHBIX pabote ¢ exKuMM, TOpIOWMMH U | CTP.389 21.04 Odopmnenne | mpoTeKkaHus
o TOKCUYHBIMH BECIICCTBAMH, HP
3aja4 1O  HEOPraHMYecKon YMETh BHIIONEATS XMMHSeCKIH : XHMHYECKHX
XUMHUIN. 9KCHEPHMEHT T10 PACTIO3HABAHUIO pcaknuuAa Ao
BayKHEHIITNX HEOpraHUYECKNX KOHIIA
BEILECTB
92- | Pemenue pacyeTHBIX 3a1ad 110 YMerp TpUMEHATH MONydeHHble | M3mepurenw: Tematnueckuit 16- §19 ctp.278 | BeruncineHus
93 Teme «HeMeTauIs 3HaHMA 108 pemreHus  3agad | §19 ctp.278 3amaum Ne 13- sagaun Ne 19- | 1o
’ Pa3IMYHOrO yPOBHS 18 21.04 21
XUMHYECKUM
YPaBHEHUSIM
94 Konrponbaas pabora Ne5 mo VMers mnpumenats mnomydenusie | KT EI'D Hrorossrit 23- JIMaaKTHYeCKd
teme «HemeTabiy. SHadui A petieHus 28.04 it MaTepuan
yIpaXHEHH# U 3a1a4d paznugaoro | M3mepurenn:
YPOBHS
§17-18
95 IIpakTrueckas pa60Ta No8 3HaTh npaBuia 06€30MaCHOCTH IPH | MpaKTHdYecKas paboTa Hrorossrit Odopmnenne KauecTBeHHBIE
«PellleHre  IKCTIEPUMEHTAIIBHBIX paoTe ¢ CAKUMH, TOpIOHMH M 23- ITP. peakiun
o TOKCHUYHBIMH BCIICCTBAMH,
3aaaq 1o OpFaHquCKOH XUMU» YMETh BBINOJHATH XHUMHYECKUH 28.04

SKCIEPUMEHT I10 PacliO3HaBAHUIO
BOKHEHIINX OPTaHUYECKHUX
BEIIECTB




96 XumMus u MIPOU3BOJICTBO. HCIIOJIb30BATh npuobperenubie | YO, Tect Texywuii §24 OCHOBHBIE
3HAHHA H YMEHHUS B IPaKTHIECKOH 23- Ta6numa 22 [IPMHIHIIBI
JIeATETPHOCTH W TIOBCETHEBHOH
JKU3HU JUIA: Wsmepurenu §24 28.04 XMMHYECKOTO
OOBSACHEHHUS! XUMHYCCKHUX TIPpON3BOJACTBA.
ABJICHUIA, TPOUCXOJISTITIX B KoHTakTHBIN
npupoze, ObITy; croco6
ompeeaeHus BO3MOXKHOCTH
IPOTEKaHUS. XHMHYECKUX TOJTyqCHHA
IIpeBpalleHu it B pasiIMYHBIX cepHoﬁ
YCIOBHUAX u OLICHKH ux KHUCJIOTBI
MTOCJICACTBUIA;
9KOJIOTUYECKU TrpaMOTHOTO
HOBEJICHUS B OKpYKarollei cpene;

OezomacHoro  oOpamieHust ¢
TOPIOYHMH u TOKCHYHBIMU
BelleCTBaMU;

KPUTHYECKOU OIEHKH
JIOCTOBEPHOCTH XUMHYECKOH
uHdopmaLy, MocTynawomeil u3
pa3HBIX HCTOYHHKOB

97 | XuMus U ceabCKOE XO3SMHCTBO. ucnonp3osath - npuobperentsie | VO, Tect Texymuii §25 ymp.1-10 | Xumuueckue
3HAHMs M YMEHHUS B IPaKTHIECKO 30.04- c1p.339 cpencTBa
JIEATETPHOCTH W TIOBCEIHEBHOH
JKU3HH IS M3mepurenu §25 5.05 3allUThI
00bsACHEHUs XUMUYECKUX paCTeHI/Iﬁ
SBJICHUH,  TPOMUCXOMINIMX B
npupoze, ObITY;
ompeeaeHus BO3MOXKHOCTH
TIPOTEKaHUS XUMHIECKUX
OpPEeBpallleHHd B Pa3NUYHBIX
YCIOBUSIX U OLEHKH  HUX
TIOCJIEJICTBHIA;
9KOJIOIMYECKU TPaMOTHOTO
HOBEIEHUS B OKpYKarollei cpere;

OesomacHoro  obpameHns  C
TOPIOUHMH u TOKCHYHBIMU
BeIeCTBaMU;
KPUTHIECKOH OIIEHKH
JIOCTOBEPHOCTH XUMHAYECKOH
uHpopMaLKK, MOCTyNaomel u3
pa3HBIX HCTOYHHKOB
98 | Xumus u poOIEeMBI Ymers: | YO, tect Texymuit §26 ymp.1-8 | buorexuonoru
OKpPY XKaKOLIEH CpeIbl. TIPOBOIHTS CaMOCTOATELHLIH 30-5.05 ctp.351 U U TEeHHasg
MOMCK XMMHYECKOH MH(pOpMaImu
C WCIONIb30BaHMEM pA3NU4YHBIX | §26 HHKEHCPUS

HUCTOYHHUKOB (Hay4HO-
HOITYJIIPHBIX H3/IaHUH,
KOMITBIOTEPHBIX ~ 0a3  JaHHBIX,
pecypcoB Wutepuera);
HCIIOJIB30BATh KOMIIBIOTEPHEIE

TEXHOJIOTHH JJ1si  00pabOTKH |




neperayn XUMHYECKOH
UHGOPMALMHU U €€ IPEICTABICHUS
B Pa3IM4HBIX opMax;

UCIIONB30BaTh  MPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTHUECKON
NESTEbHOCTH W [MOBCEIHEBHOM

JKU3HU IS
O0BSACHEHHUSI XUMHYECKHX
SBIICHHH,  HPOHUCXOISAIIMX B
npupoze, ObITy;

onpeeneHus BO3MOXKHOCTH
[POTEKAHHS XUMHYECKUX

NPEBpALLEHU B pa3sIMuHbIX
YCIIOBUSX " OLICHKHU X
ITOCJICACTBHIA;

9KOJIOTUYECKH rpaMOTHOTO
MIOBE/ICHUS B OKPYKAIOILEH cpefe.

99 | BEITOBBIC OTXOBI. ucnonp3osath - npuobperentsie | VO, Tect Texymuii KOHCIIEKT Chripne JUTSE
3HAHHS M YMEHUS B IPAKTHUECKOH 30-5.05 XUMHYECKOI
NEATEBHOCTH U IIOBCEJHEBHOU
KU3HU JUTA: §26 TIPOMBIIIJICHHO
00bACHEHHUS XUMHYECKHX CTH
SBJICHUH,  TPOUCXOIANIMX B
npupoze, ObITy;
OIpeieIeHus BO3MOXXHOCTH
TIPOTEKaHUS XHMHIECKUX
IpeBpallieHuii B PasiIM4YHBIX
YCIOBHSAX | OLCHKM WX
TIOCJIC/ICTBHIA;
9KOJIOTHYECKH TPaMOTHOTO
HOBEJICHUS B OKpYJKalolIeit cpesie;
OesomacHoro  obpameHns  C
TOPIOYUMH u TOKCUYHBIMHU
BEIIIECTBAMH;
KPUTHYIECKOH OLICHKH
JIOCTOBEPHOCTH XUMHYECKOH
uHdopMaLKK, MOCTynawomei u3
pa3HBIX HCTOYHHKOB.

100 | XuMuss ¥ TOBCEAHEBHAS JKU3HBb ucnonp3osats - npuobperennsie | VO, Tect Texymuii §27 ymp. 1- | Cpencrsa

YenoBeKa. SHAHHS W YMEHUS B MPAKTHUIECKOH 7-12.05 14 c1p.382 GBLITOBOI

NEATENBHOCTH W IIOBCETHEBHOU
JKU3HH IS Wsmepurenu §27 XAMuH,
00BSACHEHUS XUMHYECKUX MOKOIIHE n
S{BJ‘[eHHﬁ, TIPOUCXOAIUX B "H/ICTHHICG
MpHpOfe, ObITy; CBEJICTBA
OIpeseICHus BO3MOXHOCTH
HPOTEKAHUS XUMHYECKUX

NPEBPAIICHU B pPa3UYHBIX
YCIIOBUSIX " OILICHKU ux
TTOCJICIICTBUH;

3KOJIOTHYECKH TPaMOTHOTO




HOBEJICHUS B OKpY’KalolLeil cpeie;
6e301acHoro oOparueHus c

TOPIOYNMH u TOKCHYHBIMU
BEIIECTBAMH;

KPUTHYECKOM OLICHKH
JIOCTOBEPHOCTH XUMHYECKON

uHbOpMaLMy, MOCTynmaroumeil u3
Pa3HbIX HCTOYHHKOB.

101 XuMHS U 310POBbe. 1:;:;);1:3:3211'5 HpI/IO6peTeHHBI? YO, Tect Texymuii JIEKIHS Jomaruss
yMEHuA B HpaKTl/l‘-ICCKOl:l 7_12.05 anTeyKa.

JIEATEILHOCTY U IOBCETHEBHOU
JKU3HH JUISL: Xumus n
00BsICHEHHS XUMHYECKUX TIHIIIA.
SBJEHUH,  NPOUCXONANIMX B PasButue
IpHpOZE, OITy; (bapmakooruy
ompeeaeHus BO3MOXKHOCTH "
IPOTEKaHUs XUMHYECKUX €CKOH
TIpeBpareHuH B Pa3IUYHbBIX MPOMBIIJICHHO
YCIOBUSIX U OLEHKH  HX CTH
MTOCJICACTBUM;
9KOJIOTMYECKH TPaMOTHOTO
HOBEICHUS B OKpYKarollei cpene;
0€e30I1aCHOro oOpareHus c
TOPIOYNMHU u TOKCHYHBIMU
BelleCTBaMU;
KPUTHYECKOH OLICHKH
JIOCTOBEPHOCTH XHMHIECKON
uHopMaLKK, MOCTynaomei u3
Pa3HBIX HCTOYHHKOB.

102 | PemieHue  pacyeTHbIX  3aja4 Ymers: 3 Hrorossrit Berrunciienue

KOJIOTHUECKOTO COACPIKAHHUS. MIPOBOJIUTH Cal\fOCTOﬂTCHbeII/I KP EI'D 14- o

MOHCK XHMHYECKOH HHGOpMaIuu
C WCHONIb30BAaHHEM Pa3IUIHBIX 19.05n XUMHWICCKMM
HCTOYHHKOB (Hay4HO- 21- YPpaBHECHUAM
MOMYJISIPHBIX W3/IaHUH, 25.05

KOMIBIOTePHBIX ~ 0a3  IaHHBIX,
pecypcoB MHTepHeTa).




4, KoHTpOJBbHO-OIIEHOYHBIN (POH/T
1. OueHka ycTHOTO OTBETa

OtMmetka «5»:
- OTBET IOJIHBIA U ITPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;
- MaTepHall U3JI0KEH B ONPENEICHHON JIOTHYECKOM 1OCIEeI0BAaTEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;
- OTBET CAMOCTOSTEIIbHBIN.

OtBeT «4»;
- OTBET IOJIHBIA U ITPAaBUJIbHBIN HA CHOBAHUM U3YYECHHBIX TCOPU;
- MaTepuall U3JI0)KEH B OIPENEICHHON JIOTMYECKON IOCIEN0BATEIbHOCTH, IIPU 3TOM OIYIIECHbI
JIBE-TPU HECYIIECTBEHHbIE OIINOKH, UCIIPABICHHBIC TIO TPEOOBAHUIO YUUTEIIS.

OtmMmetka «3»:
- OTBET IMOJIHBIM, HO MpU 3TOM JONYIIEHAa CYIIECTBEHHAass OLIMOKa MM OTBET HEMOJIHbIH,
HECBS3HBIN.

OtmeTka «2»:
- IpU OTBeTE OOHAPYKEHO HEMOHMMAHUE yJalllMMCsl OCHOBHOT'O COJIepKaHMsl yueOHOro Marepuasia
WIK JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpBIE YyYallMiCS HE MOXKET HCIPaBUTh IIpU
HAaBOJAIIUX BOIPOCAX YUUTEIA, OTCYTCTBHE OTBETA.

2. OueHka SKCIIepUMEHTaIbHBIX YMEHUN
OreHKa CTaBUTCS HA OCHOBAaHMM HAOJIOACHUS 3 YYalIUMUCS U MIHCbMEHHOTO OTYeTa 3a padoTy.

OtmeTtka «5»:

- paboTa BBIMOJIHEHA TIOTHOCTHIO U MTPABUIILHO, CIIENIaHbl IPAaBUIIbHBIC HAOIIOCHHS U BHIBOJIBI;
- DKCIIEPUMEHT OCYIIECTBJICH IO IJIaHy C YYETOM TEXHHKH O€30MacHOCTH W TpaBui pabOThI C
BeleCTBaMH U 000pyIOBaHUEM;
- TMPOSIBJIEHBI OPTaHU3AIMOHHO - TPYJOBBIC YMEHUS, TOAIEPKUBAIOTCS YACTOTA pabodero Mecra u
MOPSATIOK (Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS PEaKTHBBI).

OtMmetka «4»:
- paboTa BBHITIOJHEHA MPABWJIBHO, CIENaHbl MPAaBUIbHBIE HAOMIOJACHUS U BBIBOJBI, HO MPU ITOM
OKCIIEPUMEHT TIPOBEJCH HE TOJHOCTBIO WJIM JOMYIIEHbl HECYIIECTBEHHBIE OMIMOKKH B paboTe ¢
BEIIECTBAMH U 000PYAOBAHHUEM.

OtMmetka «3»:
- paboTa BBINOJHEHA IPABUIILHO HE MEHEEe YeM HAMOJIOBUHY WM JIOMYIIEHA CYIIeCTBEHHAs OLTHOKa
B XOJI€ DKCIEPUMEHTA B OOBSICHEHUH, B OOPMIIEHUU PAOOTHI, B COOJIOICHUH TMPABWI TEXHUKU
0e30macHOCTH Ha paboTe ¢ BEIIECTBAMHU B 000PYJ0BaHHEM, KOTOpAsi UCIIPABISETCS O TPEOOBAHHUIO
YUIUTEIS.

OtMmetka «2»:
- JomymieHbl 1Be (W 0oJiee) CYIIECTBEHHBIE ONTMOKA B XOJ€: SKCIEPUMEHTa, B OOBICHCHHH, B
odopmiieHnn paboThl, B COOIIOIEHUH MTPABIII TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ BEUIECTBAMH U
o0opyI0BaHNEM, KOTOPHIE yUalTUHCS HE MOXKET UCTIPABUTh TaXKe MO TPEOOBAHUIO YUUTEIIS,
- paboTa He BBITIONHEHA, Y YYallerocs OTCYTCTBYET IKCIIEPUMEHTATbHBIE YMEHHUSI.

3. OnieHKa yMEHU pemaTh pacyeTHbIC 3a0a4l

OTMeTKa «5»:
- B JIOTHYECKOM PaCCYKJICHUH M PEIICHUN HET OMMOOK, 3a/1a4a pelieHa paioHaIbHBIM CIIOCOO0M;
OrMeTKa «4»:



- B JIOTHYECKOM pACCYKJICHHHM W PEIICHHs HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada perieHa
HepaIrmoHAIBHBIM CITOCOOOM, HIIH JIOMYIIIEHO He 00jIee IBYX HECYIIECTBEHHBIX OMNOOK.

OtMmetka «3»:
- B JIOTHUECKOM PACCYXJCHHH HET CYILECTBEHHBIX OLIMOOK, HO JOMYIIEHa CYIIeCTBEHHAs OLIMOKa
B MAaTEMaTHYECKUX pacyeTax.

OtmeTka «2»:
- IMEETCS CYIIECTBCHHBIC OITUOKHU B JIOTHYECKOM PACCYKICHHUH U B PEIICHUMY;
- OTCYTCTBHUE OTBETA Ha 3a/IaHue.

4. OneHka NUCbMEHHBIX KOHTPOJIBHBIX PadoT

OtMmeTKa «5»:
- OTBET MOJHBIN U MPABUIBHBINA, BO3MOXKHA HECYIIECTBEHHAsS OIIUOKA.

OtMmeTKa «4»:
- OTBET HETIOHBIN WM JOMYIIEHO He 00JIee IBYX HECYIMECTBEHHBIX OITHOOK.

OtMmeTKa «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, MOMYIIEHA OJ[HA CYIISCTBEHHAS OIMIMOKA U MPHU
3TOM J[BE-TPHU HECYIIIECTBEHHBIE.

OTMeTKa «2»:
- paboTa BBINIOJIHEHA MEHBIIIE YEM HAIOJIOBUHY WU COACPKUT HECKOIBKO CYIIECTBEHHBIX OIIHUOOK;
- paboTa HE BBITIOJTHEHA.

[Tpu orieHKe BBHITOTHEHUS TMCHbMEHHON KOHTPOJIBHOM PabOThl HEOOXOAMMO YUHUTHIBATh TPEOOBaHMUS
eIMHOT0 OphorpaguIecKoro pexnma.

5. O1eHKa TECTOBBIX paboT

TCCTBI, COCTOAIIUEC M3 IATH BOIIPOCOB MOKHO MCIIOJIB30BATH ITOCJIC U3YUYCHUSA KaXXI0r'o
matepuaina (ypoka). Tect u3 10-15 BompocoB ucnonb3yeTcs A MepHoArMYecKoro KoHTpois. Tect
u3 20-30 BonpocoB HEOOXOAMMO HCTIONIB30BATh JIsl HTOTOBOTO KOHTPOJIS.

HpI/I OLICHUMBAHWU HCIIOJIB3YCTCA CICAYIOIIasA IIKalla:

JUTS TECTA U3 TIATH BOIIPOCOB Jus tecta n3 30 BOmpocos:

¢ HET OIIMOOK — OIIEHKA «5»; * 25-30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* OJIHA OIIHOKA — OIIEHKA «4»; * 19-24 npaBUIIEHBIX OTBETOB — OIICHKA «4»;

* JIBE OIIIMOKH — OILIEHKA «3»; * 13-18 npaBUIIbHBIX OTBETOB — OLIEHKA «3»;

* TPU OIIMOKH — OIIEHKA «2. * MeHbIIIe 12 MPaBIIILHBIX OTBETOB — OIIEHKA «2).
OOPMbBI KOHTPOJIA

Texymui KOHTPOJIb - TO3BOJSET JaTh OIEHKY pe3yibTaTaM MOBCEIHEBHOM paldoThl. B mpouecce
JAHHOTO BHJIa KOHTPOJI YCTaHABIMBACTCA HE TOJBKO pPE3yJIbTaT MpeaiIecTByomeil paboTsl,
KauecTBO YCBOCHHS 3HaHUM, YMEHUN, HABBIKOB, HO M TOTOBHOCTb YYaIIIUXCS K BOCIPHUSATHIO HOBOTO
Mmatepuaia. Tekylmuii KOHTPOJIb KaK HanOoJee onepaTUBHAA U JUHAMUYHAs TPOBEPKA Pe3yIbTaTOB
MO3BOJISIET BBUSICHUTH CIABUT B Pa3BUTUU YYCHHKOB M COJEUCTBYET OpraHU3allMd PUTMUYHOMN
pabothl yvanmxcs. OCHOBHas 11eJb JAHHOTO KOHTPOJIL — aHanu3 xoaa (gopmupoBanus 3YH, uro
JlaeT YUYUTENI0 U YYeHUKY BO3MOKHOCTh CBOEBPEMEHHO OTPEarupoBaTh Ha HEAOCTATKH, BBISIBUTH UX
INPUYUHBI, PUHATH HEOOXOIUMBIE MEpbl K YCTPAHEHHUIO, BO3BPATUTHCS K €Ile HE YCBOCHHBIM
IIpaBUjIaM, ONEepalrsIM U JEHCTBUSIM.

e VYCTHBIM KOHTPOJIb — IpEJHA3HAUYEH JUIsI IPOBEPKHM YMEHMsI BOCIIPOM3BOAUTH H3YYEHHOE,

00OCHOBBIBATh OT/ICIbHbIC MOHSITHUS, 3aKOHBI, SIBJICHHUS.



ITpu ¢pponTanbHOi paboTe ompammBaeTcs Bech Kiacc. JKenaromye 0TBEUaloT Ha BOIIPOCH €
MeCTa, YTOYHsIs, TOMOIHASA APYT ApyTa.

WNunuBuayansHas (Gopma NpeAcTaBisieT OTBEThI HAa CEPHIO BONPOCOB. YUYCHUKH CIEIAT 32
OTBETAaMM Jpyr  JApyra, paclIupsAoT, YMIyOIsSlOT HX, JAlOT NOpo ceds OLEHKY YpPOBHIO
c(hOpMUPOBAHHOCTH 3HAHHIA

becena — dopma opranuzanum ypoka, Ipu KOTOpOil orpaHUYeHHasl IMAaKTUYeCcKas eIUHHLA
nepeaaeTcss B MHTEPAKTUBHOM HH(POPMAIMOHHOM PEXHUME ISl JTOCTHIKCHHS JIOKAIBHBIX IeJel
BOCIIUTaHMSI U Pa3BUTHSL.
. IIncbMEHHBINM KOHTPOJIb - OCYILIECTBIISIETCS B KOHKPETHBIE OTPE3KU BpeMeHU. Haxonsch B
KECTKOM JIMMHUTE BPEMEHH, YUEHHKH JIOJDKHBI IPOSBUTH TOTOBHOCTh MOOMJIM30BATH YCWIINA,
3HaHUS M yMEHHE Ha 0e30mMO0YHOE BBINOJHEHHE PAOOTHL. YPOKHM HUCBMEHHOTO KOHTPOJIS
obinafaroT OOJBLIION MOOMIM3UPYIOLIEH CHIION, TpeOys OT KaXJOro YYEHHUKA IMPOSIBICHUS
HauOONbIIe AaKTUBHOCTH B  BBHINOJHEHUM MPEAJIOKECHHBIX 33aJaHUW, YTO COICHCTBYET
(OopMHPOBAHHIO OTBETCTBEHHOIO OTHOIIEHUS K yueoe.
KonTponbHast pabota — ucnosyb3yeTcst Ipu GpOHTAIBHOM TEKYILEM U UTOTOBOM KOHTPOJIE C LENbI0
IIPOBEPKU 3HAHUN, YMEHUN HIKOJBHUKOB IO TOCTaTOYHO KPYIHOW M IOJHOCTHIO M3yYEHHOU TeMeE
IIPOrPaMMBI.

[Ipemiaras mpoBepoYHblE KOHTPOJIbHBIE DPA0OOTHI, MENAarory HeoOXOIMMO YUUTHIBAThH
UHIUBUAYAJIbHBIE OCOOEHHOCTH JieTell. VYuammmcs mpeajaraimrcs ydyeOHble 3alaHus B
COOTBETCTBHHM C WX YYEOHBIMH BO3MOXKHOCTSIMH, YPOBHEM IOATOTOBKH. Hampumep, ydamumecs
MOTYT PEUIMTh 0ojee MPOCTYI0 WM CIOXKHYIO 33Jady, €ClIU PacCUUThIBaTh TPYIHOCTh 3aJaHUI
TakuM 00pa3zoM, 4TOObI OHU ObUIM OPUEHTUPOBAHBI HA 30HY OJIMKAMIIEro pa3BUTHS yYaIlerocs.
ITpakTruyeckas pabota, 1aboparopHas paboTa — HCHONb3yeTcs Uil (POPMUPOBAHMSI TPAKTHUECKUX
YMEHUH 110 MPOBEACHUIO U ONMCAHUIO OTBITOB, HAOIOACHUH, UCCIICIOBAHUM C IIEJIbIO 3aKPETUICHUS
TEOPETUYECKUX 3HAHUMN

Ilenb KOHTPOJIS HALIEJIEH HA IPOBEPKY TPEX YPOBHEN YCBOEHHUSI.

1 ypoBeHb BOCHpOU3BEIEHUS (BOMPOCH PENPOAYKTHUBHOrO Xapakrtepa). OO0yuyaemblii MOXET
BOCIIPOU3BECTH (IIOBTOPUTH) HHQPOPMALIMIO, ONEpallH, ACHCTBHS, PELIMTh THUIIOBBIE 33/1a4H,
paccMoTpeHHbie pu oOyuennn. OH 0071a/1aeT 3HAHUEM-KOTTHEH.

2 ypoBEHb YMEHMH U HaBBIKOB (BOIPOCHI Ha  YCTAHOBJEHHME IOCJIEJOBATEILHOCTH,
COOTBETCTBHUS, 3a7aun Ha npumeHeHne 3YH B crangaptHoil cutyanuun). Ha atom ypoBHe ycBoeHUS
o0y4yaeMblii yMeeT BBINOJIHATH JAEHCTBUA, OOIIas METOAMKAa M TOCIEJOBATEIBHOCTh (JITOPUTM)
KOTOPBIX U3YUEHBI HA 3aHATUSAX, HO COJEPYKAHUE U YCIIOBUS UX BHIIIOJHEHUS HOBBIE.

3 yposeHb npumeHenus 3YH B HecTaHZapTHO CHUTyallud, NPOTHO3UPOBAHHMS, TBOPUYECTBA
(mpobyieMHBIE, UCCIEIOBATENLCKUE 3aIaUH ).



5. y‘IeGHO'MeTOI[I/ILICCKI/If/'I KOMIIJIEKC.

Y4eOHuk
No | Ha3zBaHMe yueOHMKA kiacc | ®HUO aBropa HU3J1aTEIbCTBO | T'OJ
A3IaHUS
1 | Xumusa.11 xnacc.llpodubHbrii 11 O.C.I'abpuensH, | M.:/Ipoda 2012;
YPOBCHB I'.T". JIsicoBa. 2009-2013
JlomomHUTEIBHAS JTUTEPATYPA
Ne | HazBaHue 110COOUS kinacc | @O aBTopa U37aTeIbCTBO roj
A3TaHU
1 | Heopranudeckass Xumusi. 11 H.E Ky3nenoBa | M.  Benrana- | 2013
VYipaxHeHus U 3a1a4u A.H.JleBkun I'pad




