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IosicuuTenLHAA 3aNIUCKA.

XuMus, Kak OJHA M3 OCHOBOIIOJIATAIOMIMX O00JIacTel ecTeCTBO3HAHMS,
SBIISIETCS. HEOTHEMJIEMOM YacThi0 00pa3oBaHUs HIKOJBHUKOB. Kaxknaplil denoBek
KUBET B MUPE BEILECTB, MOATOMY OH JIOJDKEH MMETh OCHOBBI (DYHIaMEHTaJIbHBIX
3HAHUM 1O XUMHUHM (XUMUYECKas CHUMBOJIMKA, XUMHUYECKUE TMOHATHUS, (aKTHI,
OCHOBHBIE 3aKOHBI M TEOpHUH), TMO3BOJISIONIME BBIPAOOTATH MPEACTABICHUS O
COCTaBE BEUIECTB, UX CTPOEHUH, IPEBPALLECHUAX, IPAKTUIECKOM UCIIOJIb30BAHUH, &
TaKk€ 00 ONAacHOCTH, KOTOPYIO OHHM MOTYT HpPEACTaBIATh. W3ywas XUMHIO,
y4yaluecs y3HatoT 0 MaTEPUAIbBHOM €IMHCTBE BCEX BEIIECTB OKPYKAIOIIETO MUPA,
00yCIIOBJICHHOCTH CBOWCTB BEILIECTB UX COCTAaBOM U CTPOCHHEM, MIO3HABAEMOCTH U
MPEeAICKa3yeMOCTH XHWMHMUYECKHX sBJIeHUN. M3yueHue CBOWCTB BEIIECTB M HX
IpEeBpaLICHUH CIOCOOCTBYET Pa3BUTHIO JJIOTUYECKOTO MBILIUICHUS, @ IPAKTUYECKas
pabota c BelecTBaMu (J1abOpaTOPHBIE OMBITHI) — TPYIAOIIOOUIO, aKKYPaTHOCTU U
coOpanHocTH. Ha mnpumMepe XuMuUM ydangecs MNOJY4YalOT MPEACTABICHHUS O
METO/IaX MO3HAHMSI, XapAKTEPHBIX JJIsl €CTECTBEHHBIX HAayK (3KCIEPUMEHTAIIBHOM
U TEOPETUYECKOM).

Pabouast nporpamMma y4eOHOIro Kypca XMMHM JJis § Kjacca COCTaBJIEHA Ha
ocHoBe IlpuMepHONl mporpamMmbel OCHOBHOI'O OOIIET0 OOpa30BaHUSANO XUMHH
(0a30BbIl ypOBEHb) M MPOrpaMMbl Kypca XHMHUHU JUIsl y4yalMxcs § KJIaccoB
obmreoOpa3zoBarenbHbIXyuUpexkaeHuit aBropa O. C. ['abpuensina (2010 rona).

[Iporpamma paccuutana Ha 68 yacoB (2 yaca B HEJENI0), B TOM 4YHCIIE Ha
KOHTPOJIbHBIE pabOThI- 4 yaca, MpakKTHUYECKUEpaOOThl —/ YaCOB.

CopeprkaHre mporpaMmbl HaIllpaBJI€HO Ha OCBOCHHUE yYalllUMHCS 3HAHUN, YMEHHM

MHAaBBIKOB Ha 0a30BOM YpOBHE, UTO COOTBETCTBYyeT OOpazoBaTeIbHON MporpaMmMme

TUMHa3UU.

Ienn n3ydyeHns XuMuu B § Kiacce:

* OCBOEHHE BaXHEHIIMX 3HAHUM 00 OCHOBHBIX MOHSATHSAX U 3aKOHAX XUMUH,
XUMHUYECKOM CUMBOJIMKE;

* OBJAJCHHE YMEHUSMU HAONIOAATh XUMHUYECKUE SBJIEHUS, MPOBOAMTH
XUMUYECKUN SKCIEPUMEHT, MPOU3BOAUTH PACUETHl HA OCHOBE XHWMHUYECKHX
(opMyI1 BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIUH;

* pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M HMHTEJUIEKTYaJbHBIX CIIOCOOHOCTEN B
Ipolecce MPOBEACHUS XMMHYECKOTO SKCHEPUMEHTAa, CaMOCTOSITEIIBHOIO
NpUOOpEeTEeHUs] 3HAHUNW B COOTBETCTBHUM C BO3HUKAIOMIMMU KU3HEHHBIMU
MOTPEOHOCTIMU;

* BOCIIUTAHUWE OTHOIIECHHUS K XUMHUU Kak K OJHOMY U3 (yHIaMEHTAIbHbBIX
KOMITOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00IlEUYeIOBEYECKON KYIbTYpHI;



* IPHUMCHCHHC IMOJYYCHHBIX 3HAaHUU U yMeHI/Iﬁ JJIA 0e301acHOT0 MCIIOJIH30BaHUS

BCIICCTB M MATCpHUAJIOB B 6I>ITy, CEIBCKOM XO3SIMCTBE M Ha ITPON3BOACTRBC,

pEeUICHUA TPAKTHYCCKUX 3a1a4 B HOBC@,HHGBHOfI JKN3HHU, MNOPCAYHPECKACHUA

HBHCHHﬁ, HaHOCAIINUX BPCA 340POBbIO YCJIIOBCKA U Opr}KaIOHICﬁ cpeac.

3agaun:
1.ChopmupoBaTh 3HaHNE OCHOBHBIX IMOHSATUN U 3aKOHOB XUMUH;

2.

BocnuteiBath 00111€4ENI0BEUECKYIO KYJIBTYPY;

3. Yuurth Ha6J'IIOI[aTI), IMPUMCHATD ITOJIYUYCHHBIC 3HAHUS HaA IIPAKTUKE.

JINYHOCTHBIMH pe3yabTaTaMM H3YUCHHUA IPCAMCETA «Xumus» B 8 Kiacce

ABJIAOTCA CIICAYIOIMUC YMCHUA!

0CO3HAaBaTb CAMHCTBO MU IHCJIOCTHOCTDL OKPYKAIOLMICTO MHUPA, BO3MOKXHOCTHU
€ro M03HaBaeMOCTH M OOBICHUMOCTH Ha OCHOBE I[OCTI/I)KCHI/Iﬁ HAayKH,

IMIOCTCIICHHO BBLICTPAUBATDH CcOOCTBEHHOE OCJIOCTHOC MHPOBO33PCHUC!
OCO3HaBaTb HOTpe6HOCTI> N TOTOBHOCTB K CaM006paBOBaHI/IIO, B TOM YHUCJIC
" B paMKaX CaMOCTOSITCIbHOM ACATCIBHOCTH BHC IIKOJIBI,

OOCHHUBATDL JKHU3HCHHBIC CHUTyallMH C TOYKH 3PCHUA 0e301acHoro 06pa3a

JKN3HU U COXPAHCHUA 310POBbSI;

OIICHUBATh OSKOJIOTMYECKUM PHUCK B3aMMOOTHOLICHUM 4YeJIOBEKa W
TIPUPOJIBL.

dbopMHpOBaTH  AKOJIOTHYECKOE MBIIUICHUE: YMEHHUE OIEHHWBATH CBOIO
NEATENIBHOCTh U TMOCTYNKH JIPYTUX JIIOAEH C TOYKH 3PEHHUSI COXPaHEHUS
OKpY XKaIoIlel CpeJibl - rapaHTa >KU3HU U OJIaronoxydus Jioeil Ha 3emIe.

MeTaHpeI[METHLIMI/I pe3yjibTaTaMu H3YUYCHHUA KypcCa «XUMHSA» SBIISIETCS

(dbopmHpoBaHrE YHUBEPCAIbHBIX YUeOHBbIX aeicTBuil (YVY /).

Peeynamuenvie YV/I.

CaMOCTOSATENIbHO OOHApPYXMBaTh U (POPMYJIHPOBATH YUEOHYIO MpoOiIemy,
OTIPE/EIIATH 1IeJIb yUeOHOU AESITENIbHOCTH;

BBIJIBUTaTh BEPCUU PEIICHUS MPOOIEMbl, 0CO3HABATh KOHEUHBIN pe3yibTar,
BBIOMpPATh W3 MPEMIOKEHHBIX M HCKATh CaMOCTOSITEIBHO  CPEACTBa
JOCTHKCHHUS LIETIH;

COCTaBJISITh (MHIMBHIyaJIbHO WJIU B TPYIIIE) IUIAH PEIICHUS MPOOJIEMBI;
paboTag Mo TMJaHy, CBEpPSITb CBOM JEUCTBUS C LEIbIO U, MpHU
HEOOXOAMMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSITENBHO;

B JMaJloreé C  YYUTEIEeM  COBEpPIICHCTBOBaTb  CAMOCTOSITEIBLHO
BBIPA0OTaHHBIC KPUTEPUU OIICHKH.

lloznasamenvuvie YVJI:

aHAJIM3UpOBaTh, CPABHHUBATh, Kiaccu(UUUpPOBaTH W 0000IIATH (PaKThl U
ABJICHHSI. BBISIBIASATH NPUYUHBI U CIEACTBUS IPOCTHIX SIBICHUI.
OCYIIECTBIISITh CPaBHEHHE, KIIaCCU(UKALIMIO, CAMOCTOATEIBHO BBIOMpas
OCHOBAHMS U KPUTEPUH ISl YKA3aHHBIX JJOTUYECKUX ONEpPaLnii;



® CTPOUTH JIOTHUECKOE paACCyXKJEHHE, BKIIOYAIOUIEe YCTaHOBJICHUE
HPUYMHHO-CJIEICTBEHHBIX CBS3EH.

® co3laBaTh CXEMAaTUYECKHE MOJEIH C BBIACICHHEM CYIIECTBEHHBIX
XapaKTePUCTHK OOBEKTA.

® COCTaBIISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (TIPOCTHIX, CAOKHBIX H T.I1.).

e 1peoOpazoBbIBaTh MHPOPMAIMIO M3 OJHOTO BUAA B JApyroi (tabiuily B
TEKCT | TIp.).

® YMETh OIpENeisiTh BO3MOXKHbIE HCTOUYHUKHA HEOOXOAMMBIX CBEICHUH,
MPOM3BOJUTH TOWUCK HH(OpPMAIMK, aHATU3UPOBATH U OICHUBATH €€
JOCTOBEPHOCTb.

Kommynuxamuenvie YVJ/I:

CaMOCTOSITEIbHO ~OpPraHU30BBIBATH Yy4eOHOE B3aUMOJACHCTBUE B TPYIIIE
(onpenensaTh oOLIME LIETH, PACHPEAEIATh POJIU, TOTOBAPUBATHCA APYT C JPYTOM U
T.J.).

HpeIlMeTHbIMI’I pe3yabTaTaMM HU3YUCHHA IMPCAMCTA ABJIAIOTCA CICAYIOIINC
YMCHHUA:

® OCO3HAHME POJIU BEILECTB:
- OMPEAEINATh POJIb PA3JIMYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

- OOBSICHSTH POJIb BEIIECTB B UX KPYTOBOPOTE.

® PACCMOTPEHNE XUMHUYECKUX ITPOLIECCOB:
- IPUBOJIUTH IPUMEPHI XUMUUECKUX ITPOLIECCOB B MIPUPOJE;

- HaXOJIUTh YEPThI, CBUJCTEIbCTBYIOIIHE 00 OOIMX MPHU3HAKAX XUMHYECKUX
MPOLIECCOB U UX PAINYUSAIX.

® JICII0JIb30BAaHUE XUMMYECKHUX 3HAHUN B 6I>ITy1
— OOBSACHATH 3HAUCHHE BCIICCTB B )KU3HHU U XO3SIHCTBE YEJIOBEKA.

® 00BACHSATH MHP C TOYKH 3PpCHUA XNMHH:
— HNCPCUUCIIATh OTIIMNYUTCIIbHBIC CBOMCTBA XUMHYECKHUX BCIICCTB,

— pa3jind4aTb OCHOBHBIC XUMHNYCCKHUC ITPOLCCCHI,
- OIpCACIIATE OCHOBHBIC KJIACChl HCOPIraHMYCCKUX BCUICCTB,
- IOHUMAaTb CMBICJI XUMHUYCCKUX TCPMHUHOB.

® OBJIAJICHUE OCHOBAMHM METOJOB IMO3HAHMS, XapaKTEPHBIX I €CTECTBEHHBIX
HayK:
- XapaKTepu30BaTh METOAbl XMMHUYECKOW Hayku (HaOII0JIeHHE, CpaBHEHUE,
AKCHEPUMEHT, UBMEPEHUE) U UX POJIb B MO3ZHAHUU TTPUPO/IBI;
- TMPOBOJUTh XUMHUYECKHE ONBITHI M OKCHEPUMEHTHl U OOBSCHATH HUX
pe3yJIbTaThI.

® YMEHHUE OLICHUBATh IIOBEJCHUE YEJIOBEKa C TOYKH 3PEHUS XUMHUYECKOUN
0€30MacHOCTH 0 OTHOIIEHUIO K YEJIOBEKY U MPUPOJIE:
- UCHOJIb30BaTh 3HAHUS XUMHUHM TPHU COOJIIOJACHUU TMPaBWI HCIOJIb30BAHUS

OBITOBBIX XMMHYECKHX Imperaparos,



— pa3/iIn4aThb OIIACHBIC U Oe3omacHbIe BCIICCTBA.

Pabouas mporpaMmMa nocTpoeHa Ha OCHOBE KOHLUEHTPUYECKOr0 NOAX0a. ITO
JOCTUIaeTCs IIyTEM BBIWICHEHUS JIHUIAKTHYECKOW EAWHUIBI — XHUMHYECKOIO
JIEMEHTA - W JAJIBHEHINEM YCIIOKHEHUM W PACUIMPEHHUH €€: 3[eCh TaKOBBIMU
BBICTYNAIOT ()OPMBI CYILIECTBOBAaHUS (CBOOOJHBIE AaTOMBI, IPOCTHIE U CIOXHBIE
BellecTBa). B mporpamme yuuThIBaeTCs peanu3alus MEXIPEAMETHBIX CBS3EH ¢
KypcoMm ¢usuku (7 kmacc) u O6uonorun (6-7 KiIaccel), TN€ JA€TCS 3HAKOMCTBO
CCTPOCHHMEM aToMa, XMMHYECKOM OpraHu3aluedl KIETKH M Ipoleccamu oOMeHa
BELLECTB.

OcHoBHOH (hopMO# OpraHM3ali y4eOHOTO Mpoliecca SABISETCS KIIACCHO-
ypouHas cucTemMa. B KkauecTBe JOMONHUTEIBHBIX (OPM  OpTraHU3aALUU
00pa30BaTEeNBbHOTO  MpOILIECCa  HCHONB3YETCS  CHUCTeMa  KOHCYJIbTAllMOHHOMN
HNOJIEPKKH, WHIWBUIYAJbHBIX 3aHATHI, CaMOCTOSITENbHAs padoTa ydyaluxcs C
UCIOJIb30BaHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUH.

[IpeobOmanaromieit  popmoit KOHTPOJI  BBICTYNAOT  NHUCHbMEHHBIN
(caMocCTOATEIbHBIE U KOHTPOJIbHBIE PaOOTHI) U YCTHBIN OIpoc (cobece1oBaHue).

Conepxkanue nporpamMmmsi.

Tema 1. BBenenueB xumuio (7 4)

XUMHsI — HayKa O BEIIECTBAaX, UX CBOMCTBAX U MPEBPALCHUSIX.

[loHsiTHE O XHMMHYECKOM »3JeMeHTe U (opMax €ro CyueCTBOBAHUSA:
CBOOOJHBIX aTOMaX, MPOCTHIX U CIOKHBIX BEIIECTBA

[IpeBpamenus BeuiecTB. OTIMUME XUMUYECKUX PEAKIMI OT (PU3UUECKUX
ABJICHHUI. POJIb XMMHM B )KM3HU YEJIOBEKA.

Kpatkue cBeneHMss W3 HMCTOPUM BO3HUKHOBEHUS M DPA3BUTUS XHUMHHU.
[lepuon anxumuu. [lonstue o gunocodckom kamue. Xumusi B XVI B. Pa3zsutue
XxuMuM Ha Pycu. Posib 0T€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUN XUMUYECKOW HAYKH
- pabotsl M. B. JlomonocoBa, A. M. bytneposa, /.. Menneneena.

XHAMHUYECKAasT ~ CUMBOJIMKA. 3HAKM  XMMHMYECKHX  DJIEMEHTOB W
INPOUCXOXKJEHUEe MX Ha3BaHud. Xumuueckue @opmynbl. HWHOEKCs U
ko3 duimenTel. OTHOCHUTENBHBIE aTOMHAash M MOJIEKyJsipHas Macchl. Pacuer
MacCOBOM J0JIM XUMHUUECKOI0 JIEMEHTa 10 (hOpMyJie BEILECTBA.

[lepuonnueckas cucrema xumuueckux sneMeHToB [[. 1. MenneneeBa, ee
CTPYKTypa: Mayible ¥ OOJbIINE MEepUOAbl, TPYNIbI U MOATPYNIbI (TJIABHAS H
noOouHas). Ilepuoanueckas cucrema Kak CIpPaBOYHOE MOCOOME ISl MOJy4YEHUS
CBEJICHUI O XUMHUYECKHUX DJIEMEHTAX.

Pacuernnie 3amauu. 1. HaxoxaeHne OTHOCUTEIBLHOW MOJICKYJISIPHOM
Macchl BEIIECTBA MO €ro XuMudeckou dopmyse. 2. Beiuncienrne MaccoBoil 10
XMMHUYECKOT0 3JIEMEHTA B BEILIECTBE MO ero (opmyIie.

IpakTnueckas padora Ne 1



[IpaBmia TexHWKHM OE30MACHOCTH TIpU paboTe B XUMHUYECKOM KaOHWHETe.
JlaGoparopHoe o0opy1oBaHHE U 0OpallieHue ¢ HUM.
IIpakTnueckass padora Ne 2

HaOGmroienue 3a ropsiieit CBE4OM.

IpakTnyeckas padora Ne 3
AHaIM3 OYBEI U BOJIBI.

Tema 2. AToMbl XUMHYeCKHX 3J1eMeHTOB (9 u)

AToMBI Kak ¢opMa CYIIECTBOBAaHUS XUMHYECKHUX 3JIeMEHTOB. OCHOBHBIC
CBEJICHUS O CTPOCHUU aTOMOB. JlOKazaTenbCTBa CIIOKHOCTHM CTPOEHHS aTOMOB.
OmnbiTel Pezepdopra. [1nanerapHas Moiellb CTpOSHUS aTOMa.

CocTaB aTOMHBIX si/iep: MPOTOHBI U HEUTPOHBI. OTHOCUTENbHAS aTOMHAas
Macca. B3auMocCBsI3b MOHATUNA «IIPOTOH», KHEUTPOH», «OTHOCUTEJIbHAS ATOMHAs
Maccay.

WN3meHeHue uMcia MOPOTOHOB B SApE aroMa - O0pa3oBaHUE HOBBIX
XUMHYECKUX DJICMEHTOB.

N3MeHeHne 4uciaa HEWTPOHOB B sIpe aroma - oOpa3oBaHHE H3OTOIOB.
CoBpeMEHHOE OIPEACICHUE TOHATUS «XUMHUYECKUM dieMeHT». M30Tomnbl Kak
Pa3HOBUIHOCTH aTOMOB OJTHOTO XMUMHYECKOTO 3JIEMEHTA.

OnekTponbl. CTpoeHUE JJIEKTPOHHBIX O00O0JOYEK aTOMOB XMMHYECKHUX
aneMeHTOB Nel-20 mepmommueckon cucrembl JI. M. MenpeneeBa. Ilonarue o
3aBEPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).

[lepuonnueckas cucrema xumuudeckux syeMeHToB [[. . MenneneeBa u
CTPOCHHE aTOMOB: (DM3WYECKUH CMBICI TOPSIKOBOTO HOMEpa JJIEMEHTa, HoMepa
IpyIIbI, HOMEpa Mepuo/ia.

M3MeHeHne yuciia 3JeKTPOHOB HA BHEIIHEM AJIEKTPOHHOM YpPOBHE aToMa
XUMHUYECKOTO 3JIEMEHTA - 00pa30BaHUE MOJIOKUTEIbHBIX U OTPUIIATEILHBIX HOHOB.
Honbl, oOpa3oBaHHbIE aTOMaMU METaJUIOB U HEMETasuioB. [IpuyuHbBl M3MEHEHUs
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB B MEPUOAAX U rpymmax.

O6pazoBanue OuHApHBIX coennHeHui. [ToHsTHE 00 HOHHOM CBsI3U. CXEMBI
o0pa3oBaHNsI HOHHOU CBSI3H.

B3auMojeiicTBUe aTOMOB XHUMHMYECKUX JJIEMEHTOB-HEMETAIOB MEXKIY
coboli - oOpa3oBaHHE ABYXaTOMHBIX MOJICKYJ IPOCTBIX BemiecTB. KoBaneHTHas
HETOJISIpHAs XUMUUECKasl CBSI3b.

DJIEKTPOHHBIC U CTPYKTYpHBIE (hOPMYJIBI.

B3aumoneiicTBie aTOMOB XUMHUYECKUX JJIEMEHTOB-HEMETAIOB MEXITY
co0oit - oOpa3oBaHue OMHAPHBIX COCTMHECHHM HEMETAJIJIOB.
DIIeKTpooTpHUIIAaTeIbHOCTD. [IOHSATHE O KOBAJICHTHOM TOJISIPHON CBSI3H.



B3anmoneiicTBrEe aTOMOB XMMHUYECKHUX 3JIEMEHTOB-METAIJIOB MEXTY COOOM
- o0pa3oBaHue METAUTMYECKUX KpUCTAUIOB. [IoHATHE O METAIITUYECKOU CBS3H.

JdemMoHcTpanuu. Monaenu aTOMOB XUMHYECKHUX DJIEMEHTOB.
Ilepuoanueckas cucreMa XuMHYECKUX diieMeHTOB [l. 1. Menneneena.

Tema 3. Ilpoctbie BemecTBa (6 u)

[lonoxxeHne METAIUIOB U HEMETAUIOB B IEPUOJUYECKOW CHUCTEME
xumuueckux siemeHToB . M. MenpaeneeBa. BaxkHeuine npocTbie BENIECTBA -
METAJIIBI: JKEJe30, aJIOMHHUM, KalbIlud, MarHui, HaTpui, kamui. OOmue
dbu3nyecKue CBOICTBA METAIOB.

Baxnelie mpocThie BEIIECTBA - HEMETalibl, 00pa30BaHHBIC ATOMaMHU
KHCIIOpOJia, BOAOPOAa, a30Ta, cephl, docdopa, yriepoma. CrmocoOHOCTL aTOMOB
XUMHUUYECKUX DHJIEMEHTOB K OOpa30BaHUIO HECKOJBKUX TMPOCTHIX BEHIECTB -
altoTponus. AJIOTpONHbIE MoJau(pUKanuu Kuciaoponaa, ¢ocdopa u oJoBa.
Meramnuyeckue ¥ HEMETAUIMYECKUE  CBOWMCTBA  MPOCTBIX  BEHIECTB.
OTHOCUTENBHOCTD JIETICHUS MPOCTHIX BEUIECTB HA METAJUIbl U HEMETAJLIIBI.

ITocrosinnas ABoraapo. KomnuectBo BemectBa. Monbs. MomsipHas macca.
MousipHbiii  00beM Ta3000pa3HbIX BewlecTB. KpaTHble €IMHUIBI KOJWYeCTBa
BEILIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MAJUTUMOJISIPHAS U KUJIOMOJISIpHAsT MacChl
BEILIECTBA, MUJUTUMOJISIPHBIA M KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacduersl ¢ UCHONB30BAaHUEM TOHSATUM  «KOJUYECTBO  BEILIECTBAY,
«MOJISIPHAsT Maccay, «MOJIIPHBIN 00BEM T'a30B»,«IIOCTOSHHAST ABOTAIpO».

Pacuernbie 3amauu. 1. BeluncieHne MOJIIpHOW Macchl BEHIECTB IO
XUMU4YecKuM (popmynam. 2. PacdeTsl ¢ MCIONIB30BAHUEM IMOHSATUN «KOJIMYECTBO
BEILIECTBA», «MOJIIPHAsI Macca», «MOJISIPHBIM OO0BEM Ta30B», «IIOCTOSIHHAs
ABoraapo».

Jdemoncrpanmun. HekoTtopeile MeTaibl M HEMETAIbl  KOJUYECTBOM
BemiecTBa 1 MoJib. Mojiens MoIsIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoennHeHHsI XHMHYECKHUX JieMeHTOB (14 y)

Crenenp oxucinenus. OnpenesieHHe CTENEHU OKHUCIEHHUS 3JEMEHTOB IIO
xumudeckonn  gopmyne coemunenus. CocrtaBienue  Gopmyn  OMHAPHBIX
COEJIMHEHUN, OO0IMNA crnocod MX Ha3blBaHMs. BUHApHBIE COEIMHEHUS: OKCHBbI,
xynopuabl, cynbbuasl u ap. CocraBiaenue ux gopmyin. IlpeacraBurenu OKCHIOB:
BOJa, VYIJIEKUCIBIA Ta3 M HerameHas u3BecThb. [IpeiacTaBuTenu JeTydHx
BOJOPOJIHBIX COEMHEHNI: XJIOPOBOJIOPO U AMMHAK.

OcHoBaHus, UX COCTaB M Ha3BaHMs. PacTBOpHUMOCTh OCHOBAaHUM B BOJE.
Tabnuita pacTBOPUMOCTU THAPOKCUIIOB U coJield B Bojie. [IpencraBurenu mienoyeit:



TUJIPOKCHUABI HATpHUsl, Kaiusi W Kaiblus. [IOHSATHE O KAYECTBEHHBIX PEAKIHUSIX.
Nuaukatopsl. U3MeHEHNE OKpACKK UHAUKATOPOB B ILIEJIOYHOM Cpeie.

Kucnorel, wux coctaB u Ha3Banusi. Kriaccudukanmss  KHUCIOT.
[IpencraBuTenu KHUCJIOT: CEpHas, COJissHas W a30THas. V3MeHeHue OKpacku
WHJIMKAaTOPOB B KUCIIOTHOM CpeEJIE.

Conu kak mpoOU3BOJHBIE KUCIOT U OCHOBaHMi. VX cocTaB um Ha3BaHUA.
PactBopumocTs coneit B Boze. [IpencraBurenu comeit: XJIopu HaTpusi, KapOOHAT 1
dbocdar kampius.

AmMop(dHBIE 1 KPUCTAIUIMUYECKHE BEIIECTBA.

MeXMONEKYJIIpHbIE B3aUMOJCUCTBUS. THUIBI KPUCTAIUIMYECKUX PEIICTOK:
MOHHAs, aTOMHas, MOJIEKYJsIpHass M MeETaJInYecKas. 3aBUCUMOCTh CBOWCTB
BEILIECTB OT TUIOB KPUCTAINTMYECKUX PELIETOK.

BemectBa MOJIEKYJIIPHOTO UM HEMOJEKYJISIPHOTO CTPOEHHUA. 3aKOH
MMOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJICKYJISIPHOTO CTPOCHUS.

Uucteie BemiecTBa U cMecH. [Ipumepsl KUAKUX, TBEPALIX U Ta3000pa3HbIX
cMecei. CBoiCTBa YMCTHIX BellecTB U cMeceil. MIx coctaB. MaccoBas n oObeMHas
JIOJIM KOMITOHEHTA cMecH. PacueTsl, CBA3aHHBIE C UCIIOJIb30BAHUEM TTOHITHUS JOJIS.

Pacuernble 3amaum. 1. Pacduer maccoBoii u 00BEMHON J10Jei
KOMIIOHEHTOB CMECH BellecTB. 2. BrIUmciieHne MaccoBOW MOJIM BeENIecTBa B
pacTBOpPE MO M3BECTHOW MAacCe PaCTBOPEHHOI'O BEIIECTBA U MACCE€ PaCTBOPUTEIS.
3. BeluncieHre Macchl pacTBOPSIEMOTO BELIECTBA U PACTBOPUTEIS], HEOOXOAUMBIX
JUISL IPUTOTOBJICHMS OTIPEIEIICHHOW MAacChl pacTBOpa ¢ U3BECTHOW MaCCOBOM J0JIEH
PacTBOPEHHOTO BEUIECTBA.

JemoncTpamun. O6pa3ibl OKCUAOB, KUCIIOT, OCHOBAHUM M cojieil. Moenu
KPUCTAUTMYECKUX PEHICTOK XJIOpHaa HaTpus, anMasa, okcuaa yriepoma (IV).
CniocoOnI pazaeneHust cMeceil, TUCTUIUISLIUS BOJIBI.

JlabopaTtopHble onbIThbl. 1. 3HAKOMCTBO ¢ 00pa3laMu BEIIECTB Pa3HBIX
KJ1accoB. 2. Pa3aenenue cMmecei.

Tema 5. HU3meHeHusi, npoucxoasimue ¢ Bemecrsamu (13u)

[lonsTie sBIEHUMNM KaK HW3MEHEHHUM, MPOUCXOJAIINX C BEIIECTBAMMU.
SIBnenus, CBSI3aHHbBIE C U3BMEHEHUEM KPUCTAJUIMYECKOTO CTPOCHUS BEILIECTBA IIPHU
MOCTOSTHHOM €T0 COCTaBe, ¢u3nueckue sipfieHus. Ou3ndeckue sSBICHUS B XUMUU:
JACTWUISINMS,  KPUCTAJIM3allds, BBIIApMBAaHWE W BO3TOHKA  BEMIECTB,
HEHTPU(PYTUPOBAHUE.

SIBrieHUsA, CBSI3aHHBIE C M3MEHEHUEM COCTaBa BEIIECTBA, - XUMHUYECKHE
peakuuu. [Tpu3Haky U ycrnoBus MPOTEKaHHUS XUMUYECKuX peakiuil. [lonsrtue o0
DK30- U DHAOTEPMHUUYECKHX pPEaKIUAX. Peakunu TropeHuss KaK YaCTHBIM Cllydau
DK30TEPMHUYECKUX PEAKIMHI, POTEKAOIIMX C BbIJICJICHUEM CBETA.



3aKOH COXpaHEHHs MacChl BEHIECTB. XMMUYECKUE YpPaBHECHUS. 3HAYEHUE
UHJEKCOB U K03 puirieHToB. COCTaBICHUE YPaBHEHUN XUMUYECKUX PEAKIUH.

Pacdersl Mo XMMH4YECKMM ypaBHEHUsM. PelieHue 3a1ay Ha HaXOXKIEHUE
KOJIMYECTBAa BEIIECTBA, MACChl MJIM O0OBbEeMa MPOJYKTa PEAKIUU MO KOJIMYECTBY
BEILIECTBA, MAcCe WM 00bEMY MCXOJHOTO BelllecTBa. PacueTsl ¢ UCMOIb30BaHUEM
MOHATUS «JOJIsH», KOT/Ia MCXOJAHOE BEIECTBO JIaHO B BUJE PACTBOpPA C 3aJaHHOMU
MacCOBOI J10JIE pacCTBOPEHHOI'O BEIIECTBA WM COAEPKHUT OINPEACIICHHYIO JOJIO
MIPUMECEN.

Peakuun paznoxenus. IloHATHE O CKOPOCTM XUMHUYECKUX PEAKLIHM.
Karanuzaropel. ®epMeHTHI.

Peakunn coenuuenns. KatanuTuueckue M HEKATAIUTUYECKUE PEAKIIHH.
OOpatumMble 1 HEOOpaTUMBbIE PEAKIIHH.

Peakuuu 3amereHus. DJIEKTPOXUMHUYECKAN Psijl HANPSHKEHUNM METaJUIOB,
€ro HUCIOJIb30BaHUE JJIsI MPOTHO3UPOBAHUSI BO3MOXHOCTU MPOTEKAHUS PEaKIUil
MEXK]ly METaJlIaMH U PacTBOpaMU KHUCJIOT. Peakiiuu BBITECHEHUSI OJHUX METaJJIOB
13 pacTBOPOB UX COJIEH APYTUMHU METAILIAMH.

Peakiuu oOmena. Peaknuu HeWTpanuzanuu. YCJIOBHS MNPOTEKAHMS
peakiuii oOMeHa B pacTBOpax J10 KOHIIA.

Tunbl XuMUuecKuxX peakiuil (1o MPU3HAKY «YUCIO U COCTAaB MCXOJHBIX
BEIIECTB W TPOJAYKTOB pEaKlMW») Ha TMpPUMEpPe CBOWCTB BOJbl. Peakius
Pa3JIOKEHUS - SIEKTPOU3 BOJbI. Peakiinu coeTuHeHHs - B3aUMOJICHCTBUE BOJIBI C
OKCHUJIaMM METa/lioB U HemeTawioB. [loHsTue «rugpokcuabl». Peakiuu
3aMENICHUs - B3aUMOJCHCTBHE BOAbI C WHICJIOYHBIMH M LIEIOYHO3EMEIbHBIMU
MeTtauiamu. Peaknun oOMeHa (Ha mpuMmepe THApoM3a Cyibpuaa aTlOMUHUS U
KapOuJ1a KaabIns).

PacuerHble 3axauu. 1. Beiuncienrue no XuMH4YECKUM YPABHEHUSM MaCChl
WU KOJIMYECTBA BEIIECTBAa MO HU3BECTHOM Macce WM KOJIMYECTBY BEIECTBA
OJIHOTO M3 BCTYNAIOIIMX B PEAKIMI0 BEIIECTB WJIM TMPOAYKTOB pPEakiuu. 2.
Briuncnenne mMaccbl (KOJIMUECTBA BEHIECTBA, 00BbEMa) MPOJYKTa PEaKiuu, €Clu
M3BECTHA Macca MCXOJIHOTO BEIIECTBA, COJAEPIKAIIETO OIMNPEAEICHHYIO OO
npumeceit. 3. Bpruncienne macchl (KOJWYECTBA BeEIIECTBa, 00beMa) MPOIYKTa
peakiuu, €clIM M3BECTHAa Macca pacTBOpa M MaccoBas J0Jisl PacTBOPEHHOTO
BEILIECTBA.

Jdemoncrpamun. IlpumMepsl Qu3nuecKux SBJICHHM; a) IIJIaBJICHHUE
napaduna; 0) nuddy3ust yMUCTHIX BEIIECTB C TOPAIIEH JIAMIIOUKH HaKaJTUBaHUS.
[Ipumepbl XUMHUYECKUX SIBJICHHWI: a) TopeHue MarHusi; 0) B3auMoOJeilcTBUE
COJISTHOM KHMCJIOTBI ¢ MPaMOPOM HJIM MeJIoM; B) mosydenue ruapokcuaa meau (11);
I) pacTBOPEHHE TOJYYEHHOTO THUIAPOKCHUIA B KHUCIOTaxX; /) B3aUMOJICUCTBUE
okcuna wmeau (II) ¢ cepHOl KHCIOTOM MpU HArpEeBaHUM; €) PaA3JIOKEHUE
NepMaHTaHaTa KaJusl; 5K) B3aUMOICUCTBUE pa30aBICHHBIX KUCIOT C METaJJIAMH.



Jlabopatopubie onbIThl. 3. CpaBHEHHE CKOPOCTH HMCHApEeHHs] BOIbI U
CIUpTA MO0 MCUE3HOBEHUIO UX Karesb Ha GuiIbTpoBalibHOM Oymare. 4. OkuciieHue
MEJU B IUJIAMEHU CIIUPTOBKHU WU TOpeNku. 5. [loMyTHEeHHE M3BECTKOBOM BOJBI OT
BBIJIBIXAEMOTO  yrjekucioro rasza. 6. Ilomydenwe — yriiekuciioro rasa
B3aUMOJIECTBUEM COJBl U KUCJIOTHI. 7. 3aMEIIEHHEe MEAH B PAcTBOpPE XJIOpUIA
menu (II) sxenezom.

IIpakTuyeckas padora Ne 4
[Ipu3Haky XUMHUYECKUX PEAKIIMM U UX KIaccupUKaIus.

IIpakTnueckas padora Ne 5
[IpurorosiieHME pacTBOpa caxapa C 3aJJaHHOM MacCOBOM JIOJICH.

Tema 6. Teopus 3J1eKTPOJUTHYECKON IMCCOHUALMUA U CBOMCTBA KJIACCOB
Heopranuveckux coequnennii(19«)

[lonsiTue 00 BIEKTPOJUTHUYECKON AHCCOUMALMU. ODJEKTPOJHUTHl U
HEJJICKTPOIUTEI. MeXaHu3M NUCCOUUAIMU JJIEKTPOJIUTOB C PA3JIUYHBIM THUIIOM
XUMUYECKON cBsi3u. CTENneHb SIEKTPOIUTHYECKOW aucconuauuu. CHIIbHBIE U
ci1a0bIe DJIEKTPOIIHUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUU  DJIEKTPOJIUTHYECKON JIHCCOLMAIUU.
HNoHHble ypaBHEHHMS peakLUMil. YCIOBHS MPOTEKAHUS PEAKIUU OOMEHa MEXIy
AJIEKTPOJIUTAMU JI0 KOHIIA B CBETE MOHHBIX MPEACTABICHUM.

Krnaccudukanys HOHOB ¥ MX CBOMCTBA.

Kucnorsl, ux kmaccudukanusa. Juccoumaruss KUCIOT U UX CBOHCTBA B
CBETE TEOPUM DIJIEKTPOJUTUYECKOW JAuccOUranuu. MOJEKYyIJSIpHbIE U WOHHBIC
YPaBHEHUsSI pEaKUMWd KHUCIOT. DB3auMonencTtBue KHUCIOT C  METAJUIAMMU.
DNEeKTPOXMMHUUYECKUN PAJ HANPSHKEHUA MeTaJuioB. B3anMmonelcTBuUE KHCIOT C
OKCHJAaMU METAIJIOB. B3auMOJIEeNCTBUE KHUCIOT C OCHOBAaHUSIMHU - PEAKIUA
HeWTpanu3aiuu. B3auMoaencTBue KUCIOT C cojisMHu. Mcnosb3oBaHue TaOJIUIIbI
PaACTBOPUMOCTH ISIXAPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusi, ux kinaccupuxanus. {ucconuanusi OCHOBaHUM U UX CBOMCTBA
B CBETE TCOPUH DJICKTPOJIUTHUECCKON AUCCOMAMA. B3anmMo1eiicTBue OCHOBaHUM C
KUCIIOTaMH, KHCIOTHBIMU OKCHJIaMU U COJsMHU. Vcronb3oBaHuE TaOJIMIIBI
pPacTBOPUMOCTH  JUIsI  XapaKTEPUCTHUKH XUMHUYECKHX CBOWCTB OCHOBAHUM.
Paznoxenune HEPACTBOPUMBIX OCHOBaHUU pH HAarpeBaHUU.
Conu, ux kiaccuukamuss U AUCCOIMAIIMS PA3IMYHBIX TUIOB cojieil. CBoOMCTBa
COJIEU B CBETE TEOPUH DIIEKTPOJIUTHUUECKON JUCCOIMAlNU. B3aumonencTeue cosiein
C METajulaMM, YCIIOBUSA MPOTEKAHUS JTUX peakuuii. B3ammopenctBue comeu ¢
KHCIIOTaMHU, OCHOBAHHMSIMHU U coJisiMH. Vicmonb3oBaHue TaOIUIBI PACTBOPUMOCTH
JUISL XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

OO6o0meHue cBefeHU 00 OKCHAaX, MX KIACCU(PUKAIMMH U XUMUYECKUX
CBOWCTBAX.



I'eneTnueckue psAabl METAIIOB U HEMETAJUIOB. ' eHeTHUeCKast CBSI3b MEXKIY
KJIaCCaMU HEOPTaHUYECKUX BEIIECTB

OKUCANTENBHO-BOCCTAHOBUTENBHBIC peaKkuu. Oxkucnurenb U
BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAaHOBJICHUE.

Peakuuy HOHHOTO OOMEHA M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLINN.
CocraBneHue ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOI0M
AIIEKTPOHHOTO OajaHca.

CBoiiCcTBa MPOCTHIX BEUIECTB - METAINIOB U HEMETAIJIIOB, KUCJIOT U COJIEH B
CBETE MPE/ICTaBICHUN 00 OKHCIUTEIbHO-BOCCTAHOBUTEBLHBIX MPOIIECcCaX.

Jdemoncrpanun. McnoblTanue  BeIECTB W HMX  pacTBOPOB  Ha
ANEKTPONPOBOIHOCTh. 3aBUCUMOCTh 3JEKTPONPOBOJHOCTH YKCYCHOM KHUCIOTBI OT
KOHICHTpAIMU. B3anMoIeNCTBUE [IMHKA C CEPOM, COJISTHOM KHUCIIOTOW, XJIOPUJIOM
menu (II). 'openne maruusi.

JlaGopaTopHblie onbIThI. 8. Peaknuuy, XapakTepHbIE JUIsI pACTBOPOB KUCIOT
(consiHOMl wnM cepHOM). 9. Peakuuu, XapakTepHble MJi1 PACTBOPOB IIEJIOYEH
(rugpoxcuaoB Hatpust uinu kanusi). 10. [lonydeHue u cBoiicTBa HEPACTBOPUMOTO
ocHOBaHus, Hampumep rujapokcuna menu (II). 11. Peakuuum, xapaxrtepHble s
pacTBOpoB coJielt (Hanpumep, 11 xyopuaa meau (II)). 12. Peakuuu, xapaktepHbie
JUI. OCHOBHBIX OKCHIOB (Hampumep, JUisi okcuja Kanblus). 13. Peakuuw,
XapaKTepHbIE ISl KUCIOTHBIX OKCUJIOB (HampUMep, AJid YTIEKUCIIOro ra3a).

IIpakTuyeckas padora Ne 6
CBOICTBA IEKTPOIUTOB

IIpakTuyeckas padora Ne 7
DKcnepuMeHTanbHOE peleHue 3agad no TOJ»



TemaTuuyeckoe NVIAHUPOBAHUE.

No No ConepxaHnue nporpaMMHOTO Ko | [ara [ToBropenne | Jloma Sanamms, hopmupyromue VYL
ypoKa | ypoka | MaTepuaia - IIHee
1o 1o yec 3az1a- Hcnonbs3oBa-
mpen- | Teme o e perynsi- | IO3HaBa- | KOMMYHHU- | JIMYHOCT e KT
MeTy ya- TUBHBIC | TEJbHBIC | KATUBHBIC | HBIE
COB
Tema 1. BBenenune B xumuio (7 4acoB)
1 1 BBoansblii nHCcTpyKTaX 1o Th 1 ®usnueckue | 81, ®opmu- | Gopmu- | Popmu- dopmu-
npu pabore B KaOWHETE XUMUH. CBOWCTBA, yIOp. | pOBaHHE | pOBaHWE | POBaHHE poBaHue
[Ipenmer xumuu. Bemectsa u ¢usuueckoe | 3,4 IOHATUS | YMEHUS | YMEHUS UHTEpeca
uX cBOicTBa. XMMUYECKUNA TEJIO0 0 XMMHUHU | Habmoga | paboraTh | K
3JIEMEHT U (POPMBI €ro uee Tb, B Iapax, HOBOMY
CYIIECTBOBAHUS. ponu B JienaTh OoTBEYaTh | mpeaMe-
KHU3HU BBIBOJIBI | Ha Ty.
2 2 IIpeBparieHus BEIEeCTB. 1 CDI/ISVI/ILIGCKI/IG 82,3 gesoBexa | mpu BOTIPOCH BupryanbsHas
Hexotopsie ucropuyeckue CBOMCTBa cl9 mposene | yuurens, nabopaTopus
CBEJICHUS 110 XUMUH. ymp.4, — yMeHte
5 OTIBITOB, | MCIOJB30-
3 3 Ilepnonuueckas cucrema 1 Atom 84, YMCHUA | BaTb IIpesenTanus
XUMHAYECKHX JIEMEHTOB ymp. 5 pa60Tan X?aneCK
JI..MenneneeBa. 3Haku C KHUIOM | MU A3BIK,
XUMHAYECKHUX JIEMEHTOB. ne YMeHUC
nepuoau | paborath
4 4 Xumugeckue GopMyJIbl. 1 Haumenbiiee | 85, YECKOU c
OTHOCHTENbHAST aTOMHAS U o0miee ymp.2, cucre- XUMHYeC-

KpaTHoOE,




MOJIEKYJIIpHAst MacCBhL. aToM, 3,7 MOH. KOU
MOJIEKYJIa MOCYAOM.
5 5 HNucrpykrax no Th. 1
IIpakTnueckas padora Nel
«JIabopatopHoe obopynoBaHue
u oOpallieHue ¢ HUM. AHaIIN3
BOJIBI».
6 6 Hucrpykrax no Th. 1
IIpakTuyeckasi padora Ne2
«Habmronenue 3a ropsen
CBEYOI»
7 7 HNucrpykrax no Th.
IIpakTuyeckasi pa6ora Ne3d
«AHaJIN3 TOYBBD»
Tema 2. AToMBI XUMHYECKHX 3J1eMeHTOB (9 yacoB)
8 1 OcCHOBHBIE CBEICHUS O 1 AToM. 86,7 ®opmu- | Gopmu- | Popmu- ®opmu- | IIpezenTanus
CTPOEHUU aTOMOB. M30TOIBI Crpoenue ymp.l, | poBaHHe | poBaHUE | pOBaHHE poBaHue
A7pa aTomMa 3,5 MOHATUN | YMEHHS | yMEHUS UHTEpeca
0 cTpoe- | paboTarh | CIIyIIaTh
9 2 CrtpoeHne 3JIeKTPOHHBIX 1 DNEeKTpOoH 88, — c yunTens, K IIpesenTanus
000J104eK aTOMOB XUMUYECKHUX yup1- | o ou a, KHHTOH, | BecTH KOHKpET-
anemeHTOB NeNe 1-20. 3 XuMmdec | ymenns | muanor ¢ HOMY
. XUMHAYEC
10 3 Merannuueckue u 1 [lepuon. C.53- | kon MHTCIPH | yHUTCIICM KOMy>3ITE
HEMETaJUIMYEeCKHE CBOMCTBA I'pynma 56, CBASU M | pOBATH 1 ApyruMu MEH-TY
AJIEMEHTOB M WX U3MEHEHHE B ynp.1 | ©© SHaHUA | yHalllUMH- TOHCK ,




NEePUOINYECKOI TabiuIe.
11 HMonHas xumudeckas CBA3b. 89,
yp. 2
12 KoBanenTHas xumuyeckas 810,
CBSA3b. ynp.2,
5
13 KoBanenTHas nonsipaas 811,
XAMHYECKast yrp.
CBA3b. DJIEKTPOOTPULIATEITLHOCTh 2,3
(30).
14 Mertannndeckast CBSI3b 812,
yrp. 3
15 Cucrematusanusa 1 0000IIeHne IToBTO
3HAHUH 110 TEME «ATOMBI pUTH
XAMHYECKHUX DJIEMEHTOBY. OCHOB
HBIE
ITOHST
us
TEMBI
16 KonTpoabnas padora Nel no

TeEME «ATOMBI XUMHUYECKHUX
QJICMCHTOB»

BHUAAX.

u3
¢buzukn

XHUMMUIO.

Ci.

JIOIIOJTHU
TEIbHOM
uHpopMa
MU O
HEM.

[IpezenTanus

[IpezenTanus

[Ipe3enTanus

[Ipe3enTanms

Tema 3. IIpocthie BenecTBa (6 yacoB)




17 IIpocTsle BelecTBa-MeTAIIBL. ®usnyeckue | §13
Annotponusi. CBOMCTBA
18 [TpocTeie BelecTBa-HEMETAILIBI. ®dusnueckue | 814,
CBOMCTBA yrp.3
19 Komuuecrso BeriecrBa. Moib. OrHocurensy | 815,
Monsipras macca. asg aToOMHas u | ynp.1-
MOJIeKyJsipHa | 3
ST MaCChI
20 MossipHbIii 00beM T'a30B. Kosnmyectso | §16,
BEILIECTBA yop.1,
2
21 OcCHOBHBIE U IPOU3BO/IHBIE Komuuectso | 8§15,
CIMHUIIBI U3MEPEHHSI MACCHhI, BCIIICCTBA, 16
KOJINYECTBA M 00beMa BeleCTBa. MOJISIpHAs yrp.
Macca, 4-5,
MOJISIPHBIN c.85
00BeM,
MOCTOSTHHAS
ABoraapo
22 Perrenue 3amau ¢ 815,
MCIOJIb30BAHUEM TTOHSITHI 16,
«KOJIMYECTBO BEIIECTBAY,
«MOJISIpHASI Maccay, «MOJISIPHBIHA c82
ynp. 4

00BbEM», «ITOCTOSTHHAS
ABoraznpo»

c 85

dopmu-
poBaHue
MIOHATUSA
0 MeTa-
nax,
HeMeTall
nax,
KOJIM4eC
TBE
BELIECT-
BA.

YMmenue
paboTaTh
c
y4ueOHu-
KOM,
JIOIIOJTHU
TEILHON
JUTEPATY
poit.nepu
oauJec-
KOM
CHCTE-
MO.

YmMenue
COTpYIHU
qaTh ¢
YUUTEIEeM
B TIOWCKE
u coope
nHpopmar
uw,
CITyIIaTh
ero.

Osnane-
HHE
HaBbIKa-
MH JUIS
MIPaKTH-
YeCKOu
JesaTelb-
HOCTH.

[Ipe3enTanus




yap. 3

Tema 4.CoeqnHeHHs XUMHYECKHX dJ1eMeHTOB (14 yacoB)

23 1 Crenens okucienus. Hayaio 1 817,
HOMEHKJIATYpbl OMHAPHBIX yop.1,
COEINMHEHUI 2
24,25 12,3 Oxkcunsl 2 818,
ynp.1,
3,4
26,27 | 4,5 OcHoBanug. CteneHn 2 819,
OKHCJICHUS U 3apsi/l MOHA B ymp.4-
CpaBHCHUU 6
28,29 | 6,7 Kucnorsl 2 820,
ymp.3-
5
30,31 | 8,9 Comn 2 821,
ymp.3
32 10 AmopdHubie u Kpuctaymmyeckue | 1 Atowm. 822
BEIIECTBA. THIBI Monekyna
KPUCTATUIECKUX PEIIETOK
33 11 YucTele BEUIECTBA U CMECH. 1 ®dusnyeckoe | 8§23,
CocraB cMeceii (MaccoBast 1 TEJO. 24
00BEeMHAas O KOMIIOHEHTOB B dusnueckue

dopmup
OBaHHe
MOHSITHS
0
CTEIIEHU
OKHCIIe-
HUS,
KJIACCOB
coeuHe
HUH,
YHCTHIX
BEIIeCT-
Bax U
CMeEcCsX.

YMenue
pabortatb
c
y4ueOHu-
KOM,
YMCHHE
COIOCTaB
JSTh,
paborathb
c
bopmyna
MH.

YMeHnue
paboratb
B mIapax, B
rpymmax,
OTBEYATh
Ha
BOIIPOCHI
VUUTEISL.

Ymenune
UCIIOJIb-
30BaTh
3HaAHUS B
OBITY.

[Ipe3enTanus

[Ipe3enTanms




CMECH) CBOICTBa ynp.3
34,35 | 12, 13 | Pemenue 3a1a4 Ha CMECH. 2 Cwmecu. 824,
Yucteie yIIp.
BEIIECTBA 3,57
36 14 Kontpoabnasi padoraNe 2o | 1
teme «COeIMHEHUSI XUMHUECKUX
HJIEMEHTOBY
Tema 5. U3meHeHus1, mpoucxoasimue ¢ Bemecrsamu (13 yacos)
37 1 ®dusnyeckue siBieHud B xumun | 1 Crioco6b1 825, ®opmu- | YMenue | YmeHue VYmenue | Ilpesenranus
KaK OCHOBA pa3/IeJICHUs] CMECEH. pasnenenus | yop. 3 | poBaHue | paboTaTh | BECTH WHTEIPH
cMmecen HOHATUH | C JIAaJor, poBarb
0 yueOHHU- | paboTaTh | MOJyYeH
38 2 [IpusHaku u ycnoBusi TEUYCHUS 1 826, XHMIge- | KOM, B MIApax, HBIC
XUMHUHCCKHX pCaKiiii YHUP- | ckuxpea | mepmomu | paboTaTh | 3HAHHS B
1,2 KLUU-SIX, | 4YecKoh | ¢ paKkTu-
39 3 3aKOH COXpaHEHHS MacChl 1 827, ux CHCUTe' YAUTCIEM. | HCCKOM | TTpesenTanus
BEIIECTBA. Y PaBHEHUS yop. Thmax, Mo, KU3HU.
XUMHUYECKHUX PEAKIIHM. 1-3 YMCHHIA | allrOpHT
ucarthb MOM
40 4 PacueTs! 110 XUMHYECKUM 1 KomuuectBo | §28, peaknuu | paccraB-
YpaBHEHUSIM BEIIIECTBA. yop. | u JICHUSKO
MomnsipHas 1-3 pacctaB- | 3pPu-
macca. JSATbYpPaB | IIMEHTOB
MounspHslit HE-HHEB | B
o0BeM XUMHYEC | XUMHUYEC




41 5 Peakiuu pasnoxenus. [Torsitie 8§29,
0 CKOPOCTH PEaKINH U ymp.
KaTajau3aTopax 1-2;
42 6 Peakiuu coenunenus. Ilonstue 830,
0 LIETIOYKAX IIPEBPALLECHUMN. yop.
1,2
43 7 Peakmun 3amernienus. Psng 831,
AKTUBHOCTH METAJIOB ymp.
2-4
44 8 Peakuuu oOMmeHna. YciaoBus UX 832,
MPOTEKaHUs JI0 KOHIIA ymp.
3-5
45,46 | 9,10 | Tunbl XUMHUYECKUX PEAKIIUN Ha Peakiuu 833,
MIPUMEPE CBOMCTB BOJIBI. pas3joXeHus, | ymp.
[TonsiTre o rugponm3e coequHenus, | 1-3
oOMeHa,
3aMeIeHHSs
47 11 HNucrpykrax no Th.
IIpakTnueckas padora Ned
«IIpu3HaKu XUMHUYECKHX
peakiuii ¥ ux Kiaccuuxaus»
48 12 Kontpoabuas padora Ne 3 mo

Teme «M3meHnenus,
MIPOUCXOSAIINE C BEIIECTBAMMY

KHUX
peaKiuu-
AaX.

KHXYpaB
He-HUSIX;
YMCHHE
HWHTETPU
poBath
3HAHUS
u3
(10337041
B
XUMHIO.




49

13

HNucrpykrax no Th
IIpakTnyeckas padora Ne 5
«IIpuroroBiieHue pacTeopa
caxapa ¢ 3aJJaHHOM MaccoBOM
OJIen»

Tema 6. Teopus 3/1eKTPOJIUTHYECKOH TUCCOIUAIIMU M CBOMCTBA KJIACCOB HEOPraHu4YecKux coeaunennii (19 yacon)
50 1 DNeKTpoNIUTHYECKass 1 HNonnas 835- | ®opmu- | Popmup | Dopmupo | Dopmup | IIpesenrarus
nucconuanusi. OCHOBHbIE CBSI3b. 36, pOBaHME | OBaHHE | BaHUE OBaHHE
nosioxkeHus TO/] KoBanentHasa | ynp.3- | HOHATUH | yMEHMSI | YMEHUsA yMEHUs
HernoysipHast | 5, 0 paborarh | paboTaTh | HHTETPH
u nonsipas | ¢.203 | pactBo- | ¢ WHAUBUAY | pOBaTh
cBs13b. IOHBI pax, y4eOHUK | albHO U B | 3HAHHSA O
JJIEKTPO- | OM, napax, paccTBo-
51-53 | 2-4 Kucnots B ceere TO/] 3 Kucnora 838, IWTHUEC |aNrOpHT | COTPYNHH | pax, [Tpe3enTarms
yHp. KoM MaMHu qaTh ¢ KHCIIO-
1,34 JUCCOIM | COCTaBJIC | YUMTEIEM, | Tax,
54-56 | 5-7 OcuoBanwust B cBete T/, 3 OcHoBaHue 839, anu, HUA yMeHue OCHOBA™ | TThesentamms
yrp.1, | MOHHBIX | MOHHBIX | 3a7aBaTb | HUAX,
34 ypaBHEe- | YpaBHEH | BOIPOCHL. | COJISIX U
HUSX, i u OKCHJIaX
57,58 | 8,9 Oxcuabl 2 840, KHCIIO- paccTaHo B [Tpe3enTamms

ymp.




1,34

59-61 | 10-12 | Comu B cBete TD]] 841,

yrp.
1-3,5

62,63 | 13, 14 | OxuciaurenbHO- 843,

BOCCTAHOBUTEJIbHBIE PEAKIINU yIp.
1,7

64 15 HNucrpykrax no Th
IIpakTnyeckas padora Ne 6
«CBOICTBA NEKTPOIUTOB»

65 16 [ToaroroBka K KOHTPOIBHOU [ToBTO
pabote mo Teme «Teopust pUTH
JIEKTPOITUTUICCKOM HOHSAT
JMCCOIIMAIIUN U CBOWCTBA ue 00
KJIaCCOB HEOPTaHUYECKUX WOHH
COEIUHEHUI» BIX

peaki
UIX

66 17 ITousaTHE O TEHETHYECKOH CBA3H 842,
MEXy KJlacCaMu yrp.
HEOPraHUYECKUX COCTUHEHUM 2-4

67 18 HNucrpykrax no Th

IIpakTnyeckas padora Ne
7.«OKCIIepUMEHTAIILHOE

Tax,
OCHOBa-
HUM,
COJIsIX,
OKCHJIOB,
OKHCJIH-
TEJIbHO-
BOCCTaHO
BUTEIb-
HBIXpEaK
U-sX.

BKHU
Koapu-
IOHUCHTOB
B
OKHCIIH-
TEIBHO-
BOCCTaHO
BUTEJIb-
HBIX
peaximm-
AX.

IIOBCC -

HEBHYIO
JKU3Hb.

[IpezenTanus

[Ipe3enTanms




pemienue 3agad mo TI/»

68

19

Hrorosoe 3ansiTHe M0 Kypcy 8
KJiacca.




Onucanue y4eOHO-MeTOAMYECKOT0, MATEPUATbHO-TEXHUYECKOTO U
HHEPOPMALNIMOHHOT0 00ecTiedeHHs1 00Pa30BaTeILHOr0 Mpollecca.

Harypanbnble 00bekThl. HaTypanbHble OOBEKTHI, HUCIONB3YEMbIE B OOYUEHUU
XUMHUH, BKJIIOYAIOT B ce0sl KOJUIEKIIMM MUHEPAJIOB M TOPHBIX MOPOJ, METAJUIOB U
CIUTABOB, MUHEPAIbHBIX YJIO0OpEHUH, IIacTMAacC, KaydyKoB, BOJIOKOH U T. [I.
O3HakOMIIEHHE YyYalluxcs ¢ oOpasllaMd MCXOAHBIX BEIIECTB, MOJIYNPOAYKTOB U
TOTOBBIX H3JIENUN TMO3BOJISIET MOJYYUTh HArJsiHOE TMpEACTaBICHUE 00 3TUX
MaTepuaiax, UX BHEIIHEM BHUJE, a TAKXKE O HEKOTOPHIX (M3MUECKUX CBOMCTBAX.
3HauuTeNbHblE Y4€OHO-TIO3HABATENbHBIE BO3MOXKHOCTH MMEIOT  KOJUJICKIIUH,
U3TOTOBJICHHBIE CaMUMM oOOydvarommmucsa. [IpenMerst Ui Takux KOJJICKIUH
coOuparoTcsa BO BpeMs SKCKYpPCU U APYTMX BHEYPOUHBIX 3aHATHH.

Kostekuun HCnonab3yloTcsd TOJBKO I O3HAKOMJIEHHS YYaIUXCS C BHEUIHUM
BUJOM U (PU3MYECKUMHU CBOMCTBAMHM H3Yy4aeMbIX BEIIECTB W MaTepuainoB. s
IPOBEICHUS] XUMUYECKHUX OMBITOB KOJUIEKIUU UCIIOJIb30BATh HENb34.
XuMHYeCKHe peaKTUBbI U MaTepuaibl. O0pallleHHe CO MHOTMMH BEUIECTBAMU
TpeOyeT CTPOTOro COOJIIOACHUS MpPaBUJl TEXHUKU O€30MaCHOCTH, OCOOCHHO MpU
BBITIOJIHEHUM  OIBITOB CaMHMH  ydamumucs. Bce HeoOXxogumbie  Mepbl
MPEAOCTOPOKHOCTH YKAa3aHbl B COOTBETCTBYIOIINX JOKYMEHTAX U UHCTPYKIIUSX, a
TaK)Ke B MOCOOUSIX JUIsl YUUTEJIeH XUMUHU.

HauGoiee yacTo ucnosib3yemMble peakTUBbI 1 MaTEPUAIIBI:

1) mpocThie BEIIECTBA - MEIb, HATPHUH, KaJAbIHi, aIFOMUHHIA, MarHui, »eje3o,
LIMHK, CEpa,

2) oxcuabl — Meau(ll), kamprus, sxenesa(lll), marams;

3) KHUCIIOTHI - COJISTHAsI, CEpHAsi, a30THAs,

4) OCHOBaHHS - THAPOKCHUJ HATPHsI, TUAPOKCHU] KalblUs, THIPOKCUI Oapws,
25%-HbIil BOAHBIN paCTBOP aMMHUAKa,;

5) comu - xmopunsl Hatpus, meau(ll), xemeza(lll); HUTpaThl Kamus, HaTpus,
cepebpa; cynbdarel menu(ll), sxenesa(ll), xenesa(lll), anromunus, aMMoHwUS,
KaJivs, OpoOMUJ] HATpUS;

6) opraHudeckue COCAMHEHUS - KpaxMall,IJMIUPHH, YKCYCHas KUCIIOTa, METH-
JIOBBIN OpAHXKEBBIN, (hEHONPTATCHH, TAKMYC.

XuMudeckass Ja0opaTopHasi MOCYAAa, ANNAPATbhl W NPUOOPBI. XHUMHUYECKAs
MoCy1a MOJpa3/IeisieTCsl Ha JIBE TPYNIbI: IJI BBIINOJHEHUS OINBITOB yYalllUMUCS U
JEMOHCTPALIMOHHBIX OIBITOB.

[Ipubopel, ammaparbl M YCTAHOBKH, WCIOJb3yEMbIE Ha YpPOKax XUMUH,
MOJPA3JIENSAIOT HAa OCHOBE MPOTEKAIOIUX B HUX (PU3NYECKUX U XUMHUYECKHX
IPOLIECCOB C Y4YacTUEM BEIIECTB, HAXOJSAUIMXCS B Pa3HbIX arperaTHbIX
COCTOSIHUSAX:

1) mpubops! i pabOTHI C Ta3aMH - MOJIy4YCHUE, COOMpaHUE, OYUCTKA, CYIIIKa,
MOTJIOIIEHHE Ta30B; PEaKIMU MEKy MOTOKaMHU ra3oB;

2) ammapathbl ¥ MPUOOPHI JJIs ONBITOB C KMJIKHUMH U TBEPJIBIMH BEICCTBAMH -
NeperoHka, PIbTPOBAHUE, KPUCTAIIN3AIINS, TPOBECHNE PEAKIIMA MEXITY
TBEPJIbIM BEIIECTBOM U KUIKOCTHIO, )KUAKOCTHIO U XKUAKOCThIO, TBEPIABIMU
BEILECTBAMH.

Bue 310l knaccudukaum HaxoaaTCs ABE TPyl y9eOHOH anmapaTyphbl:



1).;u1s1 U3ydeHUs TEOPETUUECKUX BOMPOCOB XUMHH - WIUTFOCTpAIUsS 3aKOHA
COXpaHEHUsI MacChl BEIIECTB, JEMOHCTpalUs AJIEKTPOIPOBOJHOCTH
pPacTBOPOB, JEMOHCTPALMS JBM)KCHHS MOHOB B DJIEKTPUYECKOM IIOJIE; JIJIst
U3YYEHUSI CKOPOCTU XMMHUYECKOM peaKkIuu 1 XUMUYECKOTO PaBHOBECHS;
2).17151 WIUTIOCTPALIMM XMMHYECKUX OCHOB 3aBOJICKMX CIIOCOOOB TOJIyYEHUS
HEKOTOPBIX BEIIECTB (CEPHOI KUCIOTHI, aMMHAKa U T. II.).
BcnomoraTenbHy0 poiib UTPalOT U3MEPUTETbHBIE U HAarpeBaTeIbHbIE MPUOOPHI,
pa3IuYHbIEe TPUCTIOCOOJICHHMS 111 BBIIOJIHEHUS ONBITOB.
Mopaenu. O0beKTaMy MOJCIMPOBAHUS B XMUMHUU SIBJISIIOTCSI aTOMBI, MOJICKYJIBI,
KpUCTaJUIbl, 3aBOJCKME amnmaparbl, a TakKKe MPOUCXOAsIIne npouecchl. B
NPENoJaBAHUK XUMHUH HCIOJIB3YIOTCS MOJIETIN KPUCTAJUIMYECKUX PELIETOK anmasa,
rpadura, cepsl, docdopa, okcuma yriaepona(lV), monma, xeireza, MeIu, MarHus.
HaGopsl Moaieneit aToMOB ISl COCTaBIEHUSI IAPOCTEPKHEBBIX MOJIEIIEH MOJICKYJI
PU U3yYEHUH OPTaHUYECKON XUMUHU.
Y4yeOHble mocoOusi HA me4YaTHOl ocHOBe. B mporecce 00ydeHus XUMUU
UCHOJB3YIOTCS  CIIEAyloIlue  TaOMuIbl  HOCTOSHHOTO  SKCIIOHUPOBAHUS:
«Ilepnonnueckas cucrema xumuuyeckux »siemeHTtoB JI. M. Menneneesay,
«Tabnuma pacTBOPUMOCTU KUCIOT, OCHOBAHUI U COJICH», «DIEKTPOXUMUYECKUIN
PSAI HAIPSDKEHU METAIIIIOBY.
Jlns  opraHMzanuu  CaMOCTOATENBbHOM paboThl OOydYaroImMXCs Ha ypoKax
UCIIOJIB3YIOT Pa3HOOOpa3Hble NUJAKTHUECKHE MaTepUalibl: TETPAAu Ha MEeYaTHON
OCHOBE, KapTOUKH C 33JaHUSIMU PA3HOM CTENEHU TPYIHOCTH I U3y4YEHHS] HOBOTO
MaTepHuaia, CaMOIIPOBEPKHU M KOHTPOJIS 3HAHUM yJalIuXcsl.
JKPAHHO-3BYKOBbIE CpeCTBa 00y4eHHs. DKPAHHO-3BYKOBBIE MOCOOUS AENATCS
Ha TpW OOJBIIME TPYNIbI: CTaTUYHBIC, KBa3WJWHAMHUYHBIE W JUHAMHUYHBIC.
CTaTU4HBIMHM 3KPaHHO-3BYKOBBIMU CPEICTBAMU OOYUYEHUSI SBISIOTCS AUAPUIBEMBI,
JIMATIO3UTUBHI (CIIal/Ibl), €IMHUYHBIE TPAHCIIAPAHTHI Il rpadomnpoekropa. Cepun
TPAHCIIAPAHTOB TO3BOJIIIOT UMUTHUPOBATH JBUKEHUE MYTEM MOCIEAOBATEILHOTO
HaJOXKEHUsI OJHOr0 TpaHcHapaHTa Ha JApyroil. Takwe cepuud OTHOCAT K
KBa3UJMHAMUYHBIM dKPaHHBIM TOCOOUSIM.
JIuHAMUYHBIMH ~ DKPAHHO-3BYKOBBIMH ~ TIOCOOMSIMU  SIBJIIFOTCSL  TTPOU3BEICHUS
KruHemaTorpada: JTOKyMEHTAIbHOTO, XPOHUKAJIBLHOTO, MYJIbTUILTUKAIIMOHHOTO. K
TOM K€ TPpyNIe OTHOCATCS BSKPAHHO-3BYKOBBIE CpEACTBA OOy4YeHHs, s
npeabsBIeHUs] THHOPMAIMKU KOTOPBIX HEOOX0AMMa KOMIIBIOTEPHAS TEXHUKA.
Texnuveckue cpeacrsa o0yyeHus. [[py KOMIUIIEKCHOM MCIOJIB30BAHUU CPEICTB
oOydeHHs] HEM30exKeH BOMPOC O BO3MOKHOCTH 3aMEHbI OJHOIO MOCOOHS APYTHM,
HaIpUMeEp IEMOHCTPAILIMOHHOTO UJTK 1a00paTOPHOTO OMbITa €ro U300paKEHUEM Ha
skpane. Mudopmanus, cogepkaiasca B SKpaHHOM MMOCOOUH, MPEACTABISET COO0M
JUIIb OTPAKEHUE PEATbHOIO MHUpPA, M IMOATOMY OHa JOJDKHA MMETh OINOpy B
YyBCTBEHHOM OIBITE OOydaromuxcsa. B mpoTuBHOM ciydae (GOPMHUPYIOTCS
HernpaBuibHbIE U (popmanbHbie 3HaHUS. OcoOeHHO omacHO (OPMHPOBAHUE HCKA-
YKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEACTABICHUN, IOCKOJIbKY HSKPaHHOE
MPOCTPAHCTBO U BPEMSI 3HAYUTEIBHO OTJIMYAIOTCA OT PEAJIbHOI0 MPOCTPAHCTBA U
BpEMEHHU. DKpaHHOE IOCOOME HE MOXKET 3aMEHHTh COOOM peallbHBIi OOBEKT B
MpoIlecce €ro IMO3HAaHWS BBHIY TOTO, YTO HE MOXET OBITh HCTOYHHKOM
YyBCTBEHHOT'O OTBITA O CBOMCTBAX, CYIIECTBEHHBIX MPU U3YYECHUU XUMHHU: I[BETE,



3araxe, KpUCTAJUIMYECKOM CTPOCHHUHM U T. M. B 10 xe BpeMs IIPpHU HAJIWYHHU Y
ydamuxcsa AOCTATOYHBIX YYBCTBCHHBIX 3HAaHUW Ha HEKOTOPLIX JSTallax O6y‘I€HI/I}I
BOCIIPOU3BEACHUEC XNMHWUYCCKOI'O OIIbITa B O9KPaHHOM IMOCcCOOMU MOKET OBITH OoJiee
HCJ’IGCOO6p&3HI)IM, 49CM CTI'0 ITOBTOPHAA ACMOHCTpAIA.

I[lnanupyemble pe3yabTaThl U3YyUYeHUs] YUeOHOTO NpeaMeTa.

B pe3ynbTaTe n3ydeHHsl XMMUH Ha 0a30BOM YPOBHE YUEHHUK JIOJKEH

3HATh/TIOHUMATh .

XUMHYECKYI0 CHMBOJHKY: 3HAaKd XUMHYECKHX JJIEMEHTOB, (POPMYIIBI
XUMUYECKUX BEUIECTB, YPABHECHHS] XUMUYECKUX PEAKIUN;

BAKHEHMIINE XUMHYECKUE TTOHATHS: BEMIECTBO, XUMUUECKUN AJIEMEHT, aTOM,
MOJIEKYJa, OTHOCUTEIBHBICE AaTOMHAas M MOJIEKYJSIpHAas MaccChl, HOH,
aJUIOTPONMS, H30TOMNbI, XUMHUYECKass CBA3b, DSJIEKTPOOTPULIATEIIBHOCTb,
BaJICHTHOCTb, CTENEHb OKHWCJIEHUS, MOJb, MOJSpHas Macca, MOJISIPHBII
o0beM, BElIeCTBA MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHMS,
PacTBOPBL, SJIEKTPOJIUT U HEINEKTPOIUT, HNEKTPOIUTUUECKAS TUCCOLUALINS,
OKHUCJIUTENIb U BOCCTAHOBHUTEIb, OKHCICEHUE M BOCCTAHOBIICHHE, TEILIOBOU
3G (deKT peakunH, CKOPOCTh XMMHYECKOW peaklUuu, KaTalau3, XUMHUYECKOe
paBHOBECHE, YIJIEPOJHBIN CKeleT, (DyHKIHMOHAJIbHAs TpYyIa, HW30MEpus,
TOMOJIOTUS;

OCHOBHBIE 3aKOHbl XHMHH: COXPAaHEHUS MacChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, IEPUOANYECKUI 3aKOH;

OCHOBHBIE TEOPUM XUMHHU: XUMHUYECKOW CBA3U, BJIEKTPOIUTUYECKOU
JUCCOLIMAIINK, CTPOCHUS] OPraHUYECKUX COCIUHEHUM;

BaKHEWIIME BEIIECTBA WM MaTepUajbl: OCHOBHBIE METaUlbl U CIUIaBbI;
CepHasi, COJIAHAs, a30THas M YKCyCHas KHUCJIOTHI; IIEIOYH, aMMHMAK,
MUHEpalIbHbIC YAOOpEHHS, METaH, JTWJICH, aleTWIeH, OEH30JI, ATaHOII,
KUPBI, MbIJIa, TIJIIOKO3a, caxapo3a, Kpaxmaj, KieTryaTka, OemKH,
MCKYCCTBEHHbBIC U CHHTETUYECKHE BOJIOKHA, KAYUyKH, IIJIaCTMACCHI;

yMeThb:

Ha3bIBATh. 3HAKM XWUMHMYECKUX DJIEMEHTOB, HW3YUYCHHBIE BEIIECTBA IO
«TPUBHUAIBHON» WM MEXIYHAPOIHON HOMEHKIIATYPE;

OIpeAeIATh. BAJICHTHOCTh U CTEIEHb OKUCICHHUS XUMUYECKUX 3JIEMEHTOB,
TUN XUMUYECKOW CBSI3M B COCAMHEHMSIX, 3apsA]l HMOHA, XapakTep Cpeabl B
BOJIHBIX PAacTBOpax HEOPraHWYECKUX COEAWHEHUW, OKHUCIUTEIb U
BOCCTAHOBUTENb, IPHUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCaM
OPraHUYECKUX COCAMHEHUN;

XapaKTepu30BaTh: 3JEMEHTHl MajbIX IEPHOJOB IO HUX MOJIOKECHUIO B
nepuoandeckoi cucreme J[.M.Menpaeneena; o0nme XUMUYECKUE CBOMCTBA
METaJUIOB, HEMETAJUIOB, OCHOBHBIX  KJIAaCCOB  HEOPraHMYECKUX U
OPraHMYECKUX COCAMHECHUI; CTPOCHUE U XUMHUYECKUE CBOMCTBA U3YYEHHBIX
OPTaHUYECKUX COCIMHECHUU;

00BSICHATDH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT MX COCTaBa W CTPOCHMS;
NPUPOlY XUMHUYECKON CBA3M (MOHHOM, KOBAJICHTHOW, METAJNIMYECKOil),



3aBHCHUMOCTh CKOPOCTH XUMHYECKON pEaKLUUU U IMOJOKEHUS XUMHUYECKOTO
paBHOBECHS OT pa3IM4HbIX (PAKTOPOB;

e BBINOJHATh XUMUYECKUI 3KCHEPUMEHT MO PAaCO3HABAHUIO Ba)KHEWUIINX
HEOpPraHUYECKUX (KUCIOPOJ, BOAOPOJ, YIVIEKUCIBIN Ia3, aMMHUaK, pacTBOPHI
KHCTIOT U IeJIouel, XJI0pHI-, CyiabdaT -, KapOOHAT-UOHBI, HOHBI AMMOHHUS) U
OpraHUYECKUX BEIIECTB;

e BBIYUCAATH. MAaCCOBYIO JIONI0 XHMHUYECKOTO »JJeMeHTa 1o (opmyre
COEJIMHEHHS, MAacCOBYIO [IOJII0 PAcCTBOPEHHOIO BEIECTBA B  PACTBOPE,
KOJIMYECTBO BEILIECTBA, O0OBEM WM MacCy pEareéHTOB WIM HPOIYKTOB
peakuuu.

® IPOBOAMTH CaMOCTOATEIbHBIM IOMCK XHWMHUYECKOM uHpoOpMauuu ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX WCTOUYHUKOB (HAYYHO-IIOMYJISIPHBIX W3JIaHUM,
KOMITBIOTEPHBIX 0a3 J1aHHbBIX, pecypcoB MHTepHeTa); HUCHOJIb30BaTh
KOMIBIOTEPHBIE TEXHOJOTHUHU [UJIsi OOpabOTKM W Tepefaadyd XUMUYECKOU
uH(OpMAIUU U €€ MPEJCTABICHUS B Pa3IU4HbIX (POpPMaX;

® HCHOJIb30BAaTh NPHOOpPETeHHbIe 3HAHUS W YMEHHMS B NPAKTHYECKOM
JAeATeJbHOCTH U MOBCEIHEBHOM KM3HHU IS

e OOBSCHEHUS] XUMUYECKUX SIBICHUN, IPOUCXOAIINX B MPUPOJE, OBITY U Ha
IIPOU3BOJICTBE;

® ONpEIENCHUs BO3MOXKHOCTM ITPOTEKAHUS XUMHUYECKHX IIPEBpAIICHU B
Pa3IMYHBIX YCIOBUAX U OLIEHKU MX MOCJE/ICTBHIA;

® DHKOJOTMYECKU IPAMOTHOTO MOBEACHUS B OKPYKAIOILEH CPEJIE;

® OLCHKA BIUAHUSA XMMHYECKOTO 3arps3HEHUs OKpYy)Karolled cpeasl Ha
OpraHu3M YEJIOBEKa U IPYTHUE KUBBIE OPraHU3MBbI;

e 0e30macHOro oOpallleHuss ¢ TOPIOYMMU M TOKCHYHBIMHU BELIECTBaMH,
71a00paTOPHBIM 000PYIOBAHUEM;

® [IPUTOTOBJEHUS PACTBOPOB 33aJaHHOM KOHUEHTpalMu B OBITY W Ha
IIPOU3BOJICTBE;

® KpPUTUYECKOW  OIEHKH JIOCTOBEPHOCTH XHUMHUYECKOW  HMH(POpMAIIUH,
NOCTYIAOIIEH U3 pa3HbIX HCTOYHUKOB.

Pexomenayemast iureparypa.
1. Jlutepartypa, ucnoJib3yemMasi yqaurejaem

- OCHOBHAs IUmepamypa
l. I"aGpuensn 0O.C. [Tporpamma Kypca XUMHUH JUISt 8-11
KJIacCOBOOIIE00pa3oBaTeNbHbIX YupexkaeHuit. — M.: Jlpoda;

2. I"abpuensn O.C. XuMust: 8 KJI1acc : y4eOHUK TUIA
obmreoOpa3zoBarenbHBIXyUpexacHUN. — M.: JIpoda.

- 0ONOTHUMENbHAS TUmepamypa

1. T'aopuensa O.C. M3yyaeM XuMHIO B 8 KI.. JAMJAKTHYCCKHEMaTepHajbl /
O.C.I'abpuensH, T.B. Cmupnosa. — M.: biuk mitoc



2. XuMus: 8 Kjacc: KOHTPOJIbHBbIE M MpoBepouHbie padoThl k yueOHuky O.C.
[Mabpuensna «Xumus. 8 kinace» / O.C. I'abpuensn, I1.H. bepe3kun, A.A. YiakoBa
u ap. — M. : lpoda;

3. Tl'abpuensn O.C., Bucko6oitnukoBa H.IIL., SmykoBa A.B. HacronbHas kHura
yuuTens. Xumus. 8 kiI.: Metonuueckoe nocodue. — M.: Jlpoda;

4. Tabpuensu O.C., PynoB H.H., Tonkyno B.M. Xumuyeckuii 3KCIEpUMEHT B
mkoste. 8 kiacc. — M.: JIpoda

5. Anxumuk (http://www.alhimik.ru/) - omuH U3 Jy4ImMX CalTOB PYCCKOS3BIYHOTO
xuMuueckoro MHTepHeTa OpHEHTUPOBAHHBIM HA YUYWTENss W Y4YCHHKA,
NPENOIaBATENS U CTYICHTA.

2. Jluteparypa, peKOMeHayeMas 1JIsl y4aluuxcs.
- OCHO8HAs IUmepamypa
labpuensa O.C. Xumwms: 8§ kimacc : y4dyeOHUK i oOueo0pa3oBaTeNbHbIX
yupexaenuii. — M.: JIpoda.
- QONONHUMENbHAS TUmepamypa
1. XKypnan «Xumus B IIKOJIE;
2. Kontpen - Xumus s Bcex (http://kontren.narod.ru). - uHbOpMaIMmOHHO-
o0pa30oBaTeNIbHBIN CAUT AJIs T€X, KTO U3y4aeT XUMHUIO, KTO €€ MPENoJIaeT, I BCeX
KTO UHTEPECYETCS XUMUEM.
3. Anxumuk (http://www.alhimik.ru/) - oquH U3 JIydIIUX CAHTOB PYCCKOS3BIYHOTO
XUMUYECKOTO VIHTepHeTa OpHUEHTUPOBAHHBIA HA YYHTENsI MW  YYCHHKA,
npenojaBatesis U CTyJCHTA.
4. DHUUKIIONEANYECKUM CIIOBAPb FOHOTO XUMHUKA

3. Menuapecypchbl.
— CD «Heopranudeckasi XuMHs», U31aTEICTBO «Y UUTEIIb)
— CD «1Ikona Kupunia u Medoaus», U3nareabCTBO « Y UUTEIbY
— Xwuwmus. IlpocBemenne «Heopranuwdeckas xumusi»,. 8 kiacc. (Ha 2-X
JTUCKAX )
— Xumus (8-11 kmacc). Buptyanbnas nadopatopusi (ydeOHOE 3JIEKTPOHHOE
H3/1aHHUE)



