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HockoBa Banentuna HukosaeBHa, yUuTeIbr OMOJIOTHHU U XUMUH,

[Iporpamma pa3zpaboTaHa Ha OCHOBE 00111€00pa30BaTEIbHON NPOTPAMMBI « X H-
musi» 8-11 knacesl, aBTop O.C. M'abpuensn, Mocksa, JIpoda, 2005r.




IloscHuTEILHAY 3amKUCKa

Pabouas nporpamma no xumuu s yvamuxcsi 10-12 kiaccoB ¢ Hapyie-
HUSIMHU CJIyXa Ha ypOBHE OCHOBHOTO oOmiero oopasosanus (Il Bua Il Bapuanr)
COCTaBJIEHa B COOTBETCTBUU C (eAepalibHbIM Oa3MCHBIM YUYE€OHBIM IJIAHOM
(2002 r.) u Ha ocHOBe 00meoOpa3zoBaTebHON NporpaMmbl  «Xumus» §-11
kiaccsl, aBTop O.C. N'abpuensn, Mocksa [Ipoda, 2005 r.

W3ydeHne XMMUH CKJIAJABIBACTCS CIEAYIONIUM 00pa3oM:

O6meobpa3zoBaTeabpHas mporpaMma Pa6ovas mporpamma
8 Kimacc 10 kmacc
11 knacca | monyronue
9 xiacc 11 knacc |l monyroaue
12 xmacc

KonnyecTBO 4acoB, OTBOAMMOE HAa M3YYEHHE XUMHH, YBEIUYEHO COOT-
BETCTBEHHO C y4E€OHBIM IUJIAHOM JJI YYalllUXCs C HAPYIICHUEM CiIyXa B KJiac-
cax Il Buga ¢ 136 mo 204 y.

JlaHHO€ TJIAaHUPOBAHHE COOTBETCTBYET 0053aTEIbHOMY MHUHHUMYMY CO-
JIepKaHUs XUMHYECKOTO 00pa3oBaHMs, 00€CIEYUBAET CUCTEMHOCTh, MPEEM-
CTBEHHOCTh M DPa3BUBAIOIIMN XapaKTep oOydeHHus: o0ecleyuBaeT H3y4dyCHUE
BCEX Pa3/lesioB [0 XUMUM B OCHOBHOM MIKoJie. Bech TeopeTnueckuii MmaTepuall
Kypca XMMHUH JJIsI OCHOBHOM IIKOJIBI pacCMAaTPUBAETCA B TEUYEHHUE TPEX JET
oOydeHus, 4YTO MO3BOJISIET ydyalmuMcsi 0ojiee OCO3HAaHHO HM3YYHThb (pakTude-
CKMU MaTepuall — XUMHUIO 3JIEMEHTOB M UX coequHeHu. Hapsiny ¢ 3TuM Takoe
MOCTPOCHUE MPOTrpaMMbl JA€T BO3MOXKHOCTh Pa3BUBATh MOJIyYEHHBIE MEPBO-
HadyaJlbHO TEOPETUUECKHE CBEICHUS Ha OoratomM (GakTHYECKOM MaTepuale
XUMHUU DJIEMEHTOB. B pe3ysibTaTe BBIMTPHIBAIOT 00€ COCTABJIAIOIINE Kypca: U
Teopusi, U (PaKThI.

[IporpamMmma MoCTpo€Ha C YYE€TOM peanu3aluud MEXIPEIMETHBIX CBSI3EH C
KypcoM ¢uszuku 9 kiacca, rjie M3y4aroTCs OCHOBHBIC CBEJCHHUSI O CTPOCHUU
MOJIEKYJT U aTOMOB, W Ouojioruu 8-12 KjaccoB, IJe IaeTcsi 3HAKOMCTBO C
XUMHUYECKON opraHu3anuei KJIeTKU U MmpolieccaMu oOMeHa BeIleCTB.

OcHoBHOE coxaepxkanue kypca xumuu 10 - 11 knacca cocTaBIsIOT CBEACHUS
0 XMMHUYECKOM 3JIEMEHTEe U (popMax ero CynecTBOBaHUS — aTOMaxX, U30TO-
nax, MOHaX, MPOCTBHIX BEIIECTBAX W BaXHEWIIMX COCAMHEHHUSAX DJIEMEHTA
(okcuaax W ApPyrux OWHAPHBIX COEJAMHEHUAX, KHUCJIOTaX, OCHOBAHUSIX U
COJIsIX), O CTPOCHHUHU BEIIECTBA (TUMOJOTHMU XUMHUYECKUX CBSI3€H U BUIAX
KPUCTAJUIMYECKUX PEIIETOK), HEKOTOPBIX 3aKOHOMEPHOCTSIX MHPOTEKaAHUS
peaknuii U UX Kiaccu(UKAIUH.

B conepxxanum kypca 11-12 kmacca BHavajie 0000IIEHBI U PaCKPBITHI
CBEJICHUSI O CBOMCTBAxX KJIACCOB BEIIECTB — METAJJIOB U HEMETAJJIOB, a 3a-
T€M TMOJAPOOHO OCBEIEHBI CBOMCTBA MIEJIOYHBIX U I1€JIOYHO3EMEIbHBIX METaJ-
J0B U rajmoreHoB. Hapsiay ¢ 3TUM B Kypce pacKpbIBalOTCsl TakKe M CBOMCTBA OT-
JIETbHBIX BAXXHBIX B HAPOJHOXO3SMCTBEHHOM OTHOIIECHUHU BEHIECTB. 3aKaHUYMBa-
€TCS KypC KpaTKUM 3HAKOMCTBOM C OPraHUYECKUMHU COCIMHEHUSIMU, B OCHOBE OT-
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O0opa KOTOPBIX JICKHUT UACS TEHETUYSCKOTO PA3BUTHUS OPTaHUYECKUX BEIIECTB OT
YTJIEBOIOPOIOB J10 OMOMOJIMMEPOB (OEIKOB U YTJIEBOJIOB).

JlanHas nmporpamma peanu3oBaHa B yueOHukax: ['abpuensn O. C. Xumus. 8
KJIacc, y4eOHUK I o01ieoopa3zoBaTenbHbIX yupexaenuii — M.: JIpoda, 2011 r;
[Nabpuensu O. C. Xumus. 9 kiacc, yueOHUK i1 0011e00pa3oBaTEIbHBIX yupe-
xaenuii — M.: Jlpoda, 2011r.

TEMATHYECKOE PACHHPEJAEJEHHUE KOJIMYECTBA YACOB

Conepxanue ['ocynapctBen- Pabouas
Has nmporpamma
nporpamma
8 9 10111 12
1.1. |Benenue 4 8
1.2. |ATOMBI XHUMHYECKHUX DJIEMEHTOB 10 14
1.3. |IIpocTsie BemecTBa 7 7
1.4. |CoennHeHnsa XUMHUUECKUX DJIEMEHTOB 12 15
1.5. |M3MeHeHus, mpOUCXOAsIIre C BEIIecTBa- 10 18
MU
1.6. [IIpakTtuxym Nel. [Ipocreiimue onepanuu 5 5
C BEIIECTBAMU
1.7. |O6001IeHNEe 3HaHNI, YMEHUH 1 HABBIKOB - 1
1.8. |PacTBOpeHnue, pacTBOpHI, CBOMCTBA pac- 18 35
TBOPOB JJICKTPOJINTOB
1.9. [IIpakTtuxym Ne2. CBoiicTBa pacTBOPOB 2 4
AIIEKTPOJUTOB
1.10 |IToBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca 6 3 3
XUMUHU
1.11. |Meramibl 15 23
1.12. |IIpaktuxym Ne 1. CBoiicTBa METa/IIOB U 3 3
WX COCTMHEHUM
1.13. |Hemerasnnb 23 32
1.14. |IIpaktuxym No2. CBolCTBa HEMETAJUIOB U 3 3
MX COCTMHEHUM
1.15. |Oprannyeckue coeIMHEHUs 10 17
1.16 |OGoO6mIeHre 3HaHUM 110 XMMUU 32 KypC 8 13
OCHOBHOW IIKOJIBI
NTOI'O 68 68 68 | 68 | 68




COJEPXAHME OBYYEHUA

10 KUJIACC

BBenenue -8 yacos

XuMHUs — HayKa O BEIIECTBAaX, UX CBOMCTBAX U MPEBPALICHUSIX.

[ToHsiTHE 0 XUMHUUYECKOM 3JIEMEHTE U (popMax ero CymecTBoBaHUsA: CBOOO/I-
HBIX aTOMax, IMIPOCTHIX U CJIOXKHBIX BEIIECTBAX.

[IpeBpamienus BemiecTB. OTIMYNE XUMUYECKUX PeaKUUN OT QU3UUYECKUX SB-

JeHui. Ponp XxuMuuM B KU3HH deoBeka. Xemodmims u xemohoous.
Kparkue cBenenust 3 UCTOPUU BOZHUKHOBEHHS M pa3BuTus xuMuu. llepuon anxu-
mui. [lonarue o gunocodckom kamue. Xumusa B XVI B. Pazsutue xumuu Ha Pycu.
Ponb 0TedeCTBEHHBIX YUCHBIX B CTAHOBJICHUH XMMUYECKON Hayku — pabotel M. B.
JlomonocoBa, A. M. bytnepoga, Jl. 1. Menneneena.

XUMHUYECKAs] CUMBOJIMKA. 3HAKA XUMUYECKUX 3JIEMEHTOB U MPOUCXOKICHUE UX
Ha3BaHui. Xumudeckue Gopmynbl. UHaekcs u ko3 duimenTsl. OTHOCUTENIBHBIC
aTOMHas U MOJIEKYyJIsipHasi Macchl. Pacuer MaccOBOM JOJIM XUMHUUYECKOIO JIIEMEHTA
o gopmyJie BelecTna.

Ilepuoguueckas cucrema xumudeckux syeMeHToB J[. WM. MenaeneeBa, ee
CTPYKTypa: Malible ¥ OOJIbIIINE MEPUObl, TPYNIBI U MOATPYMIBI (TaBHAS U TO-
6ounas). [leproguyeckas cucrema Kak CIipaBOYHOE MOCOOME ISl MOTYUYCHHS CBe-
JICHUM O XUMUYECKHUX DJIEMEHTaX.

Pacuyernsie 3agaun. 1. HaxoxxneHre OTHOCHTENBHOW MOJIEKYJISIPHOW MAcChl Be-
IIECTBA M0 €ro XuMuuyeckou Gopmyiie. 2. BeruuciaeHue MaccoBoil J0JIM XUMUYECKO-
IO 3JIEMEHTA B BEIIECTBE 110 €ro popmyIie.

ATOMBI XMMHYECKHX 3JIEMEHTOB - 14 yacoB

ATOMBI Kak (popMa CyIIECTBOBAHUSI XUMHUYECKUX AJIeMEHTOB. OCHOBHBIC CBEJIC-
HUSI O CTPOCHHMM aTOMOB. J[oKa3aTenbCTBA CIIOKHOCTH CTPOCHHSI aTOMOB. OTMBITHI
Pesepdopaa. [1nanerapnas Moenb CTpOEHUS aTOMA.

CocTaB aTOMHBIX SJI€p: NPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHAas
Macca. B3anMOCBSI3b MOHSTHUA «ITPOTOH», «HEUTPOH», «OTHOCHUTEJIbHASI aTOMHAas
Maccay.

M3meHeHune ymnciia mpoTOHOB B Siipe aToMa — 00pa30BaHUE HOBBIX XUMUYECKHUX
AJIEMEHTOB.

H3meHeHne yucia HEUTPOHOB B siipe aToMa — oOpa3oBaHue M30TonoB. CoBpe-
MEHHOE€ ONPEJICTICHUE TTOHATHUS «XUMUYECKUN dJIeMEeHT». M30TOmbl KaKk pa3HOBU/I-
HOCTH aTOMOB OJTHOTO XMMHUYECKOI0 JIEMEHTA.

OnexkTpoHbl. CTpoeHUE ANEKTPOHHBIX 000JI0UYEK aTOMOB XUMHUYECKHUX JIEMEHTOB No
1—20 nepuoguueckoii cucremnl . 1. MenaeneeBa. [loHsiTue 0 3aBepIIeHHOM
1 HE3aBEPIISHHOM 3JISKTPOHHOM CJIO€ (DHEPIETUYECKOM YPOBHE).

I[Teppomnueckass cucrema xuMuuyeckux sneMeHToB . 1. Menpaeneesa u
CTPOEHHE aTOMOB: (PU3MYECKUU CMBICI MOPSAKOBOTO HOMEpa JIEeMEHTa, HO-
Mepa IrpynIibl, HOMEpa MepUoa.

H3mMenenne yucia 3JEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOT0 3JIEMEHTa — 00pa30BaHUE MOJIOKUTEIBLHBIX U OTPUIIATEIIHHBIX
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noHoB. MoHbI, 0Opa3oBaHHBIC aTOMaMH METAJUIOB M HEMETaJUIOB. [IpuyuHBI
U3MEHECHUS METAJUIMYECKUX W HEMETAJUNIMYECKHX CBOMCTB B IIEpUOAAX U
rpymnrax.

O6pazoBanue OmHapHbIX coeauHeHuil. [losaTrue 06 noHHoM cBs3U. CXEMBI
00pa30BaHNsI HOHHOM CBSI3H.

B3anMoaelcTBE aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETAIJIOB MEXKIY CO-
0011 — 00pa3zoBaHue IBYXaTOMHBIX MOJIEKYJI IPOCTHIX BemlecTB. KoBaneHTHas
HETIOJIApHAsT XUMHUUYECKass CBsA3b. DICKTPOHHBIE U CTPYKTypHBbIE (popMy-
JIBI.

BzanMopencTBrue aTOMOB XHUMHYECKUX SJIEMEHTOB-HEMETAIUIOB MEXKIY CO-
001 — oOpa3oBaHue OWHAPHBIX COCAWHEHHII HEMETAUIOB. OJIEKTPOOTpHIIA-
TENBHOCTD. [ IOHATHE O KOBAJIEHTHOM MOJISIPHOU CBSI3H.

BzaumonelictBe aTOMOB XMMHUUYECKUX DJIEMEHTOB-METALIOB MEXIY CO0O0i
— oOpa3oBaHuE METAUIMYECKUX KpuUcTajuioB. [loHsTHE O MeTaluTM4ecKou
CBSI3H.

JleMoHcTpanuu. MoJieini aTOMOB XMMHYECKUX 3JIeMeHTOB. [lepuonnue-
CKas cucTeMa XxuMmudeckux aneMeHToB Jl. 1. Menaeneena.

ITpocTeie BemiecTBa -7 4yacos

ITono)xeHne MEeTajlioB M1 HEMETAJIOB B MEPUOIUYECCKON CUCTEME XHMUYE-
ckux 3semMeHToB . 1. MenneneeBa. BaxkHenme nmpocTeie BEMIECTBA — Me-
TaJJIbl: YKEJe30, AIIOMUHUM, KaIbIUi, MarHui, HaTpui, kanuii. Oo6mue du-
3UYE€CKHUE CBOMCTBA METAJJIOB.

BaxHeiime npocTeie BenecTBa — HEMETaIbl, 0Opa30BaHHbIE aTOMaMH
KHCJIOpOJia, BOJOpOaa, a3oTa, ceprl, pocdopa, yriepoga. CnocoOOHOCTh aTo-
MOB XMMHYECKHUX 3JIEMEHTOB K 00PA30BAHUIO HECKOJIbKUX MPOCTHIX BEIIECTB
— ayjyioTponus. AJOTpoIHbIe MoaudUuKauu Kuciaopoaa, pocdopa u oyno-
Ba. MeTamimyeckue U HEMETAIIINYECKUE CBOMCTBA MPOCTHIX BemiecTB. OT-
HOCUTEIBHOCTh JAEJIEHUS MPOCTHIX BEIIECTB HA METAJIJIbI U HEMETAJLIBI.

IToctossnaass ABoranpo. KonnuectBo BemiectBa. Moib. MossipHas Macca.
MoutsipHbIii 00beM Tra3000pa3HbIX BellecTB. KpaTHble €IMHUIIBI KOJIUYECTBA
BEIIECTBA — MUJUJIMMOJb U KWJIOMOJb, MWJUIMMOJISAPHAs U KUJIOMOJISIpHAs
MAacChl BEIIECTBA, MUJUTUMOJISIPHBIN M KUJIOMOJISIPHBIM 00BeMbI Ta3000pas3-
HBIX BEIIECTB.

PacyeTsl ¢ UCTIOJIB30BAHUEM MOHSITUN «KOJIMYECTBO BEIIECTBAY, «MOJISIP-
Has Maccay, «KMOJISIpPHBIA 00bEM Ira30B», «IIOCTOSIHHAsT ABOTaZpO».

Pacuernbie 3agaun. 1. Berunciaenue MoJIsIpHOI Macchl BELIECTB MO XUMU-
yeckuM ¢opmyrnam. 2. PacueTsl ¢ UCMOJIB30BAaHUEM MOHATUN «KOJUYECTBO BE-
IIECTBA», «MOJISIpHAsI Maccay, «MOJISPHbII 00BEM Ta30B», «IIOCTOSIHHAsE ABO-
razpo».

Jlemoncrpanuu. [Tomyuenne ozona. OOpasibsl 6€710T0 U CEporo 0joBa, Oe-
jJoro u KpacHoro docdopa. Hekotopeie MeTaIbl U HEMETAJUIbl KOJIWYe-
CTBOM BemlectBa 1 moib. Mojenb MoOJISIpHOIO oO0beMa Ta3000pa3HBIX Be-
IIECTB.



CoennHeHnsi XMMHUYECKHUX 3JIeMEHTOB — 15 yacoB

CreneHp okucieHuss. OnpeneseHue CTENEHU OKHUCIEHUS 3JEMEHTOB I10
XuMuueckoi ¢popmyne coenquHenus. Cocrapienue Gopmysli OMHAPHBIX COEIH-
HEHUU, OoOmMi cnoco® WX HaszbiBaHUs. BUHapHBIE COEOUHEHUS: OKCHUJBI,
xjgopunasl, cynbpuasl u ap. CocraBienue ux ¢opmydi. [IpencraBurenu ox-
CHJIOB: BOJa, YIJIEKHUCIIBIA Ta3 U HeramieHas u3BecTb. lIpeacraBurenu lery-
YUX BOJAOPOJHBIX COEAMHEHHI: XJIOPOBOAOPOA U AMMHUAK.

OcHoBaHuUsI, IX COCTAaB W Ha3BaHMs. PacTBOPUMOCTh OCHOBaHUH B Bojie. Tabmu-
11a PaCTBOPMMOCTH TUIPOKCUIOB U coJer B BoAe. [IpencraBurenn menodeut: rui-
POKCHUJIBI HATPHSl, Kalnus U Kaiblus. [loHaTHe 0 KauecTBEHHbIX peakiusax. Nuau-
KaTopbl. I3MeHeHue OKpacKu UHIUKATOPOB B IIEJIOYHOMU cpefie.

Kucnoter, ux coctaB u Ha3Banms. Knaccudukarnus kuciot. IIpemcraBurenn
KHCJIOT: CEpHasi, COJisiHasi U a30THasi. MI3MeHeHne OKpacKu UHAUKATOPOB B KHUC-
JIOTHOU Cpelie.

Conm kak mMpoU3BOAHBIE KUCIOT U OCHOBaHWM. VX coctaB u Ha3BaHus. PacTBo-
puMocTh coneir B Boje. [IpencraButenu cosieil: XJIOpuJ HATpus, KapOOHAT H
dbocdat kanbIys.

AMopdHBIE U KPUCTATNIMYECKHUE BEIIECTBA.

MexMOIIeKy I pHbIE B3aUMOACUCTBUS. THUIBI KPUCTAIUIMYECKUX PEMIETOK: HMOH-
Has, aTOMHas1, MOJICKYJISIpHAsl U MeTaJUTnYecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
TUIIOB KPUCTAJUTMUECKUX PEIIETOK.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA
COCTaBa JIJIsl BEIIECTB MOJIEKYJIIPHOTO CTPOEHUS.

YucTtele BemecTBa U cMecu. [IpuMepsl )KUAKUX, TBEPABIX U TA3000pa3HBIX CMe-
ceii. CBOIiCTBa YMCTHIX BELIECTB U cMeceil. X cocTaB. MaccoBas 1 00beMHas 101U
KOMITOHEHTA CMECH, PACU€Thl, CBI3aHHBIE C UCIIOI30BAHUEM TOHSITHS «JI0JIS».

Pacuernbie 3aaaun. 1.Pacuer MaccoBoii u 00bEMHOM J0JI€ KOMIOHEHTOB CMECH
BEILECTB. 2. BblunciieHre MaccoBOil 10JIM BEUIECTBA B PACTBOPE MO M3BECTHOM Mac-
CE pacCTBOPEHHOIO BEILIECTBA U Macce pacTBOpUTENS. 3. BriunciieHne Macchl pacTBO-
pSIEMOTO BEIIECTBA U PACTBOPHUTEINSI, HEOOXOAUMBIX JIJIsl TIPUTOTOBJICHHS OIpeie-
JIEHHOW MACChl pacTBOpa C U3BECTHOM MAaCCOBOU JOJIEW PACTBOPEHHOTO BEILIECTBA.
JemoncTpanuu. OOpasibl OKCHUIOB, KUCIOT, OCHOBAaHUN W coyied. Mojenu Kpu-
CTA/UIMYECKUX PEIICTOK XJIOpUJIa HaTpus, aimasza, okcuma yriepona (IV).
B3peiB cMecu Bosiopoja ¢ BozayxoM. CriocoOwl pazaenenust cMecei. Juctusius
BOJIbI.

JlaGopaTropHble onbIThL. 1. 3HAKOMCTBO ¢ 00pa3laMu BEIIECTB Pa3HbIX KIIACCOB.
2. Pa3nenenne cMmeceii.

N3meHenusi, npoucxoasimme ¢ Bemecrsamu - 18 yacos

[TonaTue siBIEHWN KaK U3MEHEHUW, IPOUCXOMSAIINX C BEUIECTBAMH. SIBICHUA,
CBSI3AHHBIC C U3MEHECHUEM KPHCTAJUIMYECKOTO CTPOCHMS BEIIECTBA MPHU MOCTOSH-
HOM €ro cocTaBe, — (pU3HUECKUe sBICHUSA. PU3NUECKUE SABICHUS B XUMHU: -
CTUJUISINS, KPUCTAJUIU3AIINS, BBHITTADUBAHUE M BO3TOHKA BEIIECTB, IEHTPUYTHU-
pOBaHUE.



SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, — XUMUYECKHE PEaK-
uuu. [Ipyu3Haku U ycioBus NpOTEeKaHUs] XUMUYECKUX peakiui. [lonstre 06 3k30-
U DHAOTEPMUUYECKUX peaklUsaxX. Peaknuu ropeHus Kak 4YaCTHBIM cllydal 3K30Tep-
MHUUYECKHUX PEAKIUM, MPOTEKAOIINX C BBIICIICHUEM CBETA.

3aKOH COXpPAHEHHUSI MacChl BEIIECTB. XUMUYECKUE YPABHECHUS. 3HAUCHUE UHICK-
coB U k03P duirienToB. CocTaBlieHUE YPAaBHEHUIN XUMUYECKUX PEAKIUH.

PacyeTsl mo XuMHUYECKUM ypaBHEHHSIM. PelieHre 3a1a4 Ha HaXOKICHUE KOIH-
YeCcTBa BEIIECTBA, MACChI WM 00beMa MPOAYKTa PEAKIIMHU 10 KOJIMYECTBY BEIIIECTBA,
Macce Wi 00beMYy HCXOAHOIO BellecTBa. PacueTbl ¢ MCHOJIb30BAHUEM MOHSITHUSA
«JI0JIs1», KOTJIa HCXOAHOE BEHIECTBO JAHO B BUJIE pACTBOPA C 3aJaHHOW MACCOBOM J0-
JIEN paCTBOPEHHOTO BEILIECTBA UJIN COJICPKUT ONPEICICHHYO JIOII0 TPUMECEH.

Peakuuu paznoxenus. [Ionsatue o ckopocTn xuMudeckux peakuui. Karanusa-
TOpbl. DEPMEHTHL.

Peaknuu coequnenus. Katanutudeckue u Hekatamutuueckue peakiuu. OO0-
paTuMble U HeoOpaTuMble peakiiuu. Peakiiuu 3amenieHus.

DNEKTPOXUMHUYECKUMN PsIJl HANIPSHKEHUA METAJJIOB, €r0 UCIIOJIb30BaHUE
JUISI IPOTHO3UPOBAHUSI BO3MOKHOCTH IPOTEKAHUS PEAKIIMU MEXy MeTajlia-
MU U pacTBOPaMM KUCJIOT. PeaKliuu BEITECHEHUS OJHUX METAJJIOB U3 pac-
TBOPOB UX COJIEN APYTUMHU METAJJIaMH.

Peakniuu o6mena. Peakiuu HelTpanu3anuu. YCIJIOBUS MPOTEKAHUS peak-
uuii oOMeHa B pacTBOpax J0 KOHIIA.

TUunbel XUMUYECKUX peakUi (10 MPU3HAKY «YHUCIO U COCTAaB MCXOJIHBIX
BEIIIECTB U MPOJAYKTOB PEaKIIUN») HAa MpUMEPE CBOMCTB BOJbI. Peakius pas-
JIOKEHUSI — DJJICKTPOJIM3 BOABL. Peakimu COEOUHEHUS] — B3aUMOJCKUCTBUE
BOJIbI C OKCHJIAMHM METAJUIOB U HEMETAIOB. [loHsaTue «ruapokcuaey. Peak-
MM 3aMEIIEHUsI — B3aUMOJCHUCTBHUE BOJABI C HICJIOYHBIMU M MIEIOYHO3E-
MEJIbHBIMU MeTajutaMu. Peakiiun oOMeHa (Ha mpumMmepe TUIpoiin3a cyiabduaa
AJFOMUHUSA Y KapOuIa KaJbIlusl).

Pacuernble 3agaun. 1. BeiuucieHne no XMMHUYECKUM YPaBHEHUSIM MACChI
WM KOJWYECTBA BEIIECTBA 110 M3BECTHOM MACCE€ WM KOJIMYECTBY BEIIECTBA
OJHOTO W3 BCTYMAIOIINX B PEAKIMIO BELIECTB WJIM HPOJYKTOB pPEaKUHUU. 2.
Brrauciienune macchbl (KoJIMyecTBa BElleCcTBa, 00beMa) IMPOAyKTa peakIluu, ec-
JIM U3BECTHA MACCA UCXOAHOIO BEILIECTBA, COACPKAIIETO OIPENCICHHYIO OO
npumeceit. 3. Beiuuciaenue macchl (KOJIMUECTBA BEIIECTBAa, 00BbeMa) MPOAYK-
Ta peakluu, €CJIM U3BECTHA Macca pacTBOpa U MaccoBas J10J1s1 pAaCTBOPEHHOTO
BEIIECTBA.

JdemoncTpauun. [Ipumepsl puzndeckux siBJICHUN: a) MiaBieHue napadu-
Ha; 0) BO3rOHKa Mo/a Wi OEH30MHON KUCIOTHI; B) pACTBOPEHHUE MEepMaHTa-
HaTa Kanus; r) 1up@y3ust AyMHUCTHIX BELIECTB C TOpsIIe JaMIOYKH HaKa-
nuBaHusA. [IpuMepsl XuMHUYeCcKUX SIBICHUH: a) TOpeHue maruus, gocdopa;
0) B3aUMOJEHCTBUE COJITHOM KHUCJIOTHI C MPaMOPOM HJIM MEJIOM; B) MOJyYe-
Hue rugpokcuaa meau (I1); r) pacTBopeHHe MOMYYEHHOTO THAPOKCHAA B
KuciaoTax; a) B3aumojeicteue okcuaa meau (I1) ¢ cepHoii kucnoroit mnpu
HAarpeBaHMU; €) Pa3I0KEHUE NMEpMaHraHaTa Kajaus; >K) B3aUMOJIEUCTBUE pa3-
0aBJIEHHBIX KHUCJIOT C MEeTajulaMHM; 3) pa3joKEeHHE NEepOoKcHUaa BOJIOPOJA; M)
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BJIEKTPOJIU3 BOJBI.
JladopaTtopHblie onbIThl. 3. CpaBHEHUE CKOPOCTH UCIIAPEHUS] BOABI U CHUP-

Ta MO UCUE3HOBEHUIO UX Kameylb Ha GUiabTpoBajdbHOU Oymare. 4. OKuciaeHue

M€Y B IJIAMEHU CIIMPTOBKU WM Topenku. 5. [lomyTHeHHE N3BECTKOBOM BO-

Jbl OT BBIJIBIXaEMOT'O YTJIEKMCIIOro rasa. 6. IlomydeHue yriekuciaoro rasa

B3aUMOJICICTBUEM COJIbl U KUCJIOTBHI.

7. 3amenienue meau B pactrope xjaopuaa meau (1) sxkemezom.

MpakTtukym Ne 1
IIpocTreninue onepanuu ¢ BelIeCTBOM -5 yacos

1. IIpaBuna TexHUKU 6E€30MACHOCTHU ITPU pabOTE B XUMHUUECKOM KaOWHETE.
[Tpuembl obpateHus ¢ 1a60pPaTOPHBIM 00OPYAOBAHUEM W HArpeBaTEIbHBIMHU
puOOpaMHU.

2. HaGmroneHnus 3a N3MEHEHUSIMHA, TIPOUCXOISIIUMU C TOPSIIECH CBEUYOU, U
WX OINHCaHUE.

3.AHanu3 TTOYBBI U BOHI.

4. IIpu3HaKu XMMHUYECKNX PEAKIIUM.

5. IIpuroroBiieHHME pacTBOpa caxapa U ONPEAEIICHUE MAaCCOBOM JOJIU €r0 B
pacrtBope.

O06o001menre 3HAHNA, YMEHU M HABBIKOB — 1 4

IIpakTnyeckas yacThb
1. [IlpaBuna TeXHUKH 0€30TACHOCTH IPHU paboTe B XUMHUYECKOM KaOu-
Here. [Ipuembl oOpamieHuss ¢ nabopaTopHbIM O0OPYJIOBaHUEM U
HarpeBaTeIbHBIMUA MPUOOpaAMHU.
2. HaGnroaenus 3a WU3MEHEHUSMH, MPOUCXOSIIUMH C TOPSIIEH CBe-
4OM, M UX OIIMCAHUE.
AHanu3 MOYBHI U BOJIBI.
[Tpu3Hakm XUMHUYECKUX PEAKIIUM.
[IpuroroBieHne pacTBOpa caxapa W OIMpeNeIeHUEe MacCOBOW O
€ro B pacTBOpE.

o b ow

JlabopaTopHbI€e ONBbITHI
3HAKOMCTBO € 00pa3liaMu BEIIeCTB Pa3HbIX KIACCOB.
Pa3znenenne cmecen.
. CpaBHEHHE CKOPOCTH UCMAPEHUS BOJBI U CIIUPTA MO UCUE3HOBEHUIO
WX Kamneiab Ha (UIbTPOBAHHOU Oymare.
OxuciaeHre MEIM B TUTAMEHU CIIUPTOBKHU WJIM TOPEITKH.
. IToMmyTHEeHHUE M3BECTKOBOM BOJIBI OT BBIJIBIXaEMOTO YTJICKHUCIIOTO Ta-
3a.
[TonydeHre yTIeKUCIO0ro ra3a B3auMOJASHCTBUEM COJIBI U KUCJTOTHI.
. 3amemnienue Meau B pactBope xyiopuaa meau (1) xxenezom.

s wNe
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TPEBOBAHHUA K YPOBHIO ITIOAI'OTOBKH YYAIIIUXCHI,
3AKAHYUNBAIOII] 10 KITIACC

B pezynvmame uzyuenusn npeomema yuauquecsa OOAHCHDL:

3HAMb/NOHUMAMb
* COCTaB M CTPOCHUE M3YUYCHHBIX BEIICCTB, X BaXKHEHINE (PUHUCCKHE U
XMMHUYECKHUE CBOWCTBA;
* YCJIOBHS, B KOTOPBIX OPOSIBISIOTCS XUMHUYECKHE CBOMCTBA BEIIECTB;
* CHCTEMY BaXHEWIIUX MNOHITHUHA XWMHUU U TEPMHUHOB, HOMEHKIATYpPYy
BEIIECTB, T. €. UX Ha3BaHUs, U XUMUYECKUEe (OPMYJIbl U YpaBHEHUS,
*JIaBaTh OIPEJICICHNUS U3YYCHHBIX TTOHATUH: BEIIECTBO (XMMUUECKUI JIEMEHT,
aTOM, MOH, MOJIEKYJIA, BELIECTBO, IMPOCTHIE U CIIOXHBIE BEIIECTBA, XUMUYE-
ckas (opmyisia, OTHOCUTEIbHAs aTOMHAasi Macca, OTHOCUTEIbHAs MOJIEKY-
JApHas Macca, OKCUbI, KUCIOTHI, OCHOBaHHUS, COJIM, HHAUKATOP, MEPUOIH-
YECKHUH 3aKOH, IEPUOANUYECKasl CUCTEMA, TepUoANYecKas TabJinila, N30TOMbI,
XUMUYECKasl CBSI3b, DJICKTPOOTPUIIATEIBHOCTD, CTEIIEHh OKUCIICHUS ); XUMU-
YecKas peakius (XUMUYECKOe YpaBHEHUE);

ymemb
*ONUCHIBATh U PA3IUYATh U3YUYECHHBIE KJIACChl HEOPTaHUYECKUX COCAVMHECHUM,
IIPOCTHIE U CIIOKHBIE BELIECTBA, XUMUYECKUE PEAKIIUY;
*KJIacCU(PUITUPOBATH U3YUYECHHbIC OOBEKTHI U SIBIICHHUS;
*Ha0JIIOJIATh JIEMOHCTPUPYEMBIE U CAMOCTOSITEILHO MPOBOAUMBIE OIIBITHI, XU-
MHUYECKHE PEaKINH, TPOTEKAIOIUE B IPUPOJIC U B OBITY;
*aHAJIM3UPOBATh M OLIEHUBATH MOCJEJCTBUS ISl OKPYKAIOMIEH Cpeabl OBITO
BOM M NMPOU3BOJICTBEHHOM JNEATEIBHOCTH YEJIOBEKA, CBSA3AHHOW C mepepa-
OOTKOI BEIICCTB;
*paboTaTh C BELIECTBAMHU, BHITIOIHATh HECIOKHbBIE XUMUYECKHUE OIBITHI, CO-
OJirofaTh MpaBUJia TEXHUKU OE30MaCHOCTH, TPAMOTHO MPUMEHATh XUMUYE-
CKHE 3HaHUS B OOLIEHUH C MPUPOJION U B MOBCEHEBHOM XU3HU;
*0Ka3bIBaTh MEPBYIO MOMOUIb MPHU OTPABJICHUSIX, 0KOraX U JIPYTUX TPaB-
Max, CBSI3aHHBIX C BEIIECTBAMU U JIA0OPATOPHBIM 000PYI0BAaHUEM;
*HaKaIUIMBATh CIOBApHBIN 3amac, BIaJleTh pasHbIMH (GOpMaMU U BUIAMU pe-
YEBOU JEATEIbHOCTHU

CIIMCOK PEKOMEHAYEMOM YYEBHO-METOJUYECKOM
JINMTEPATYPBI

1.I'a6puensa O. C, yueOHHUK U1 00111€00pa30BaTEIBHBIX YUPEXKIEC-
HUul Xumus. 8 ki1.: — M.: Ilpoda, 2011r

2. T'abpuensam O. C, OctpoymoB U. I'. HacTtonpHast kHUTra
yuntens. Xumus. 9 ki1.: Meroaudeckoe mocooue. — M.: Ilpoda,
2 002--2003.

3. Xumus. 8 ki1.: KOHTpoJIbHBIE U MPOBEPOUYHBIE PAOOTHI K YUEOHUKY
O. C. I'abpuensina «Xumus 8 ki1. O. C. I'abpuensn, [1. H. bepe3kun, A. A.
VYmakoBa u ap. — M.: JIpoda, 2003—2005.



4. Xumusi. 9 xi1.: KoHTpobHBIE ¥ MPOBEPOYHBIC PA0OTHI K YUEOHUKY
O. C. I'abpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A.
A. YmakoBa u ap. — M.: [Ipoda, 2003—2005.

5.I'abpuensnH O. C, Cmupnona T. B. U3yyaem xumMuto B 8 Ki1.: u-
JIaKTH4YeCcKue Marepualibl. — M.: bauk mitoc, 2004.

CPEJACTBA OBYYEHUA
1. Xumnueckas nocyza.
2. Mopenwu.
3. DKpaHHO - 3BYKOBBIC CPEACTBA OOyUCHHUS.
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11 KJIACC

IToBTOPpEHNE OCHOBHBIX BOIIPOCOB Kypca
10 k1acca u BBeaenue B Kypc 11 kiacca -3 yaca

XapakTepuCcTUKa JIEMEHTA MO €ro MOJIOKCHUIO B IEPUOJUUYECKON CUCTE-
Me xumudeckux snemeHToB . M. Menneneena, ['eneTuueckue psaabl mMe-
Tajuia 1 HeMeTaia. OCHOBHBIE KJIACChl HEOPTAHUUYECKUX COCIUHEHUN.

PacrBopenue. PacTtBopsbl.
CBoiicTBa pacTBOPOB JIEKTPOJUTOB -35 yacoB

PacTtBOopenue kak ¢pu3uko-xuMuueckuil mporecc. [lonsitue o ruaparax
U Kpucramaoruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KakKk MO-
JIeJb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX BEIIECTB OT TEMIIEPATYPHI.
HacsblleHHbIe, HEHACHIIEHHBIE U NIEPECHIICHHBIE PACTBOPHI. 3HAYEHUE pac-
TBOPOB ISl IPUPOABI U CEIIBLCKOTO XO3HUCTBA.

[TousiTe 00 PJAEKTPOIUTUUECKON HAUCCOLMAIIMU. DJIEKTPOJUTHI U HEIJICK-
TPOJIUTHL. MEXaHU3M NUCCOLMALIUN DJIEKTPOJIUTOB C Pa3JIUYHBIM TUIIOM XH-
MUYEeCKOM CBsi3u. CTeneHb AIEKTPOIUTHUUECKON nuccoruanuu. CuibHbIe U ciadbie
DJIEKTPOJIUTHI.

OCHOBHBIE TOJIOKECHHUSI TEOPHUM DIICKTPOJIMTHYECKOW auccounanuu. HMoHHbie
ypaBHEHUS peakiuil. Y CIOBUS MTPOTEKAHUS PEAKIIM OOMEHA MEXKY JIEKTPOIUTaMU
JIO KOHIIA B CBETE MOHHBIX MPEICTABICHU.

Knaccudukanust HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukarms. Jucconuanus KUCIOT U UX CBOMUCTBA B CBETE TEO-
PHHU SJIEKTPOJIMTUYECKON AUCCOIMAMU. MOJIEKyIsSipHbIE U HOHHBIE YPAaBHEHUS pe-
aKuuil KucioT. B3anMoneiicTBUE KHUCIOT C METaIaMH. DJIEKTPOXUMHYECKHUI
pPAN HANPSDKEHUW METayuioB. B3aMMOIEeNCTBUE KHUCIOT C OKCHAAMU METAJLIOB.
B3anmopaencTBue KUCIOT C OCHOBAaHMSIMM — PEAKLUUs HeuTpanu3auuu. Bizaumo-
JelCTBUE KUCIOT ¢ coisiMu. Mcnonb3oBanue TabauIlbl pacCTBOPUMOCTH ISl Xa-
PAKTEPUCTUKA XUMHUUYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux kiaccudukanus. Jluccoumamusi OCHOBaHUN U WX CBOMCTBA B
CBETE TEOPUH JIICKTPOJIUTUUYECKON Auccouuanuu. B3anmoaencTBue OCHOBAaHUM C
KHCJIOTaMH, KUCJIOTHBIMM OKCHJIAMHU U coJisiMH. Vcnonbp3oBaHue TabIUIbI pacTBO-
PUMOCTH JIJISl XapaKTEPUCTUKN XMMHUYECKUX CBOMCTB OCHOBAaHMU. PasnoxeHne He-
pPacCTBOPHUMBIX OCHOBAHUM MPHU HATPEBAHUH.

Comnu, ux knaccuuKkanus U AUCCOLUAIUS Pa3JIMIHBIX TUMOB cosieid. CBoiicTBa
COJIEM B CBETE TEOPHUU DJIEKTPOJIUTUUECKON AUCCOLUALUU. B3anmomencTeue conen
C METaJUIAMU, YCJIOBUS ITPOTEKAHUS ITUX peakuui. BzanmoaencTerue conen ¢ Kuc-
JIOTaMH, OCHOBAHHUSMHU M COJIIMU. Vcrmosib30BaHUE TaONHIIBI PACTBOPUMOCTH JJIS
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O0o01eHne cBeIeHni 00 OKCHIaX, MX KJIacCU(PUKAIN U XUMAYECKIX CBONCTBAX.

['eHeTrUeCKUE psAIbl METALIOB U HEMETAIUIOB. | eHeTHYeCKas CBsA3b MEXKIY KJIACCaMU
HEOPraHN4ECKUX BEILECTB.

OKUCIUTENBHO-BOCCTAHOBUTENTbHBIE peakuui. OKHCIUTENIb W BOCCTAHOBHTEIIb,
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OKHCJIEHUE U BOCCTAHOBJICHHUE.
Peakiium MOHHOTO OOMEHA M OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. Co-
CTaBJICHUE YPABHEHUIN OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIMNA METOJOM SJICK-
TPOHHOTO OajaHca.
CBoiCTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB, KHCIIOT U COJIEH B CBETE
IpeACTaBICHHU 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCAX.

JemoncTpanuu. VcrbiTaHue BEHIECTB M UX PACTBOPOB HA 3JIEKTPOIPOBOJHOCTb.
JIBMKEHHE OKpAlIEHHBIX MOHOB B 3JIEKTPUYECKOM MOJ€. 3aBUCUMOCTb 3JIEKTPOINPO-
BOJHOCTH YKCYCHOM KHUCJIOTBI OT KOHIEHTpauud. B3anMoJencTBUE IIMHKA C CEpoi,
coJisiHOM kucnoroi, xiaopuaoM Meau (I1). 'openue marnusa. B3aumopeiictBue xJop-
HOW M CEPOBOIOPOAHOM BOBI.

JlabopaTopHsblie onbIThl. 1. Peakiuu, xapakrepHble 11 pacCTBOPOB KUCIOT (CO-
JSTHOM miM cepHoit). 2. Peakuiuu, xapakTepHbie AJi pacTBOPOB Ieinoue (TUApOK-
CUJIOB HaTpus wiu Kanus). 3. [loaydyeHue u CBOWCTBA HEPACTBOPUMOTO OCHOBA-
Husl, Haripumep, ruapokcuaa meau (11). 4. Peakuuu, xapakTepHbie 1Sl pacCTBOPOB
cosiet (Hanmpumep, 11 xiopuga meau (I1). 5. Peakuuu, xapaktepHblie i1 OCHOB-
HBIX OKCHUJIOB (Hampumep, JJisi OKcuaa Kanbius). 6. Peakuuu, xapakTepHbie aJis
KHUCIIOTHBIX OKCUOB (HampuMep, JJis YTIIIEKUCIIOro rasa).

HpakTukym Nel
CaoiicTBa pacTBOPOB YJIEKTPOJUTOB — 44aca

1.Monnble peakupu. 2. YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKLUI MEXITy pac-
TBOpPaMH AJIEKTPOJUTOB 10 KOHIA. 3. CBOWMCTBA KUCIOT, OCHOBAaHUM, OKCHJIOB U CO-
neit. 4. PereHne 3KCneprMEHTANIBHBIX 3a1ay.

MeTajLiibl -23 4yaca

[TonoxxeHne MeTalIoB B MEPUOAUYECKON CUCTEME XMMHUYECKHUX 3JIEMEHTOB
. . MenneneeBa. Merayummdyeckasi KpUCTaJUIM4YeCcKasi peluieTka 1 MeTauiu-
yeckasi Xumudeckasi cBsi3b. O0mue pusnyueckue cBorcTBa merauioB. Cruia-
BbI, X CBOMCTBA U 3HAYCHHUE. XMMHUYECKUE CBOMCTBA METAJUIOB KaK BOCCTa-
HOBUTEJEH. DIEKTPOXUMHUUECKUH Psil HANPSHKEHUH METAJJIOB U €TI0 UCTIOJIb-
30BaHUE ISl XapaKTEPUCTUKA XUMHUUYECKUX CBOMCTB KOHKPETHBIX METAJUIOB.
CnocoObl MOTyYE€HUsI METAJIJIOB: TIMPO-,TUAPO- U dJIEKTpoMeTautyprus. Kop-
pO3Hsl METAJIJIOB U CITOCOOBI OOPHOBI C HEM.

ObOmas XxapakTepHUCTHUKa NIEJOYHBIX METaJJoB. Meraubl
B nipupoje. O6ime cnocoObl nux nojiydeHusi. Ctpoenue atomoB. lllenounsie
MeTaJlJIbl — TIPOCThIE BEIISCTBA, UX (PU3UYECKHE U XUMUYECKHE CBOMCTBA.
Baxueinme coequHEeHUs LIEJTOYHBIX METAUIOB — OKCHJIbI, TUAPOKCUIBI U
conu (xJiopubel, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U MIPHUME-
HEHHE B HapoJHOM X03siiicTBe. Kanuitnbie y1oopeHus.

OO6mas XxapaKTepUCTHKa DJIEMEHTOB TJIAaBHOW MOATPYIMHI
Il rpynnel. Ctpoenue aromoB. lllenoyHozeMenbHbIE METAILTBI — HPOCTHIE
BeIIleCTBa, X (PU3MYECKHUEe M XUMHYECKHE CBOMCTBa. BakHeiimme coeauHe-
HUS 1EJ0YHO3EMENIbHBIX METALIOB — OKCHJIbI, THIPOKCHUIABI U COJIU (XJIOPH-
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Tibl, KapOOHAThI, HUTPATHI, CyJIbdaThl U (pochaTsl), UX CBONCTBA U TPUMEHEHHE
B HApPOJHOM XO3SICTBE.

AnomMuunui. CrpoeHue aroma, GU3NUYECKHUE U XMMUUYECKHUE CBOMCTBA
npoctoro BeniectBa. COeIMHEHUs ATIOMUHUS — OKCHUJ M THIPOKCHUM, UX
amdoTepHbIi xapakTep. BakHeime conu amomMuHus. [IpruMeHeHue airo-
MUHUS U €r0 COCJIMHEHUH.

Keneszo. Ctpoenue aroma, GU3HUUECKHUE U XUMHUYECKHUE CBOMCTBA IPO-
croro BemiecTBa. I enernueckue psaapl Fe?" u Fe¥*. KauecTBeHHBbIE peakuy Ha
Fe?* u Fe®'. Baxneiimue conu xele3a. 3HaUeHUE >Kelle3a, ero COeUHEHUN U
CILJIAaBOB B PUPOJAE U HAPOJHOM XO3SIHCTBE.

JdemoncTpamuu. OOpa3npl MIETOYHBIX M IIEJTIOYHO3EMEJBHBIX METAJLJIOB.
O6pa3zisl criaBoB. B3aumoieiicTBue HaTpusl, JUTUS U KalblUsl C BOJOM.
B3auMoneiictBue HaTpus U MarHus ¢ KUciaopoigoM. B3aumoneiictBue metal-
0B ¢ HemeTauiamu. [lonydenue ruapokcunos xenesa (1) u (111),

JlabopaTopHble onbIThl. 7. O3HakomileHHE C OOpa3llaMu METaJIOB. &.
B3aumoneiicTBue MeTaniaoB ¢ pacTBOpaMu KUCIOT M coljieid. 9. O3HakoM-
JeHue ¢ obpa3naMu NPUPOIHBIX COEJMHEHUU: a) HaTpus; O) Kalblus; B)
antoMuHus; r) kene3a. 10. Ilonmyuenune rugpokcuaa anrOMUHUS U €r0 B3aUMO-
JIEVCTBUE C pacTBOpamMu KucaoT U menouer. 11. KauecTBeHHbIe peakiuu Ha
nonsl Fe?* u Fed*,

IIpakTH4yeckas 4yacTb
IpakTukym Ne 1
CBoiicTBa paCTBOPOB JIEKTPOJIUTOB — 4 yaca

1. MoHHbIE peakium.

2. YcmoBusl MPOTEKaHUSI XUMUYECKUX PEAKLIUN MEXKIY pacTBOPaMHU dJIEKTPOJIN-
TOB JI0 KOHIIA.

3. CaolicTBa KHUCJIOT, OCHOBAHUM, OKCHIOB U COJICH.

4. Pemenne SKCIIEPUMEHTANIBHBIX 33/1a4.
HpakTukym Ne 2
CBoiicTBa MeTAJJIOB U UX COeJIMHEHMI -3 4yaca

1. OcymiecTBieHUE IENOYKH XUMUYECKUX MPEBPAIICHUN METAJJIOB.
2. ITonydyeHue U CBOMCTBA COCIMHEHU METAJIJIOB.

3. PemeHue 3kcrnepuMeHTaIbHBIX 3aJlay HA paclo3HaBaHUE U MOJyUCHUE
BEIIICCTB.

JlaGopaTopHblie ONBITHI.
1. Peakiiuu, XxapakTepHble JJ1s1 paCTBOPOB KUCIIOT (COJISTHOM WJTU CEPHOI).
2. Peaknuu, xapakTepHble NI pacTBOPOB IIeN0Yeil (TMIAPOKCUIOB HATpHUS WIU
KaJus).
3. Ilony4yeHue u CBOMCTBA HEPACTBOPUMOI'O OCHOBAHHUS, HApUMEpP THAPOKCHUIA
menau (I1).
4. Peakiuu, xapakTepHble JUIsl PaCTBOPOB coJiel (Hampumep, i XJIOpuaa MeIu
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5. Peakuuu, xapakTepHble I OCHOBHBIX OKCHUJIOB (HAmpuMep, ISl OKCHJIa Kallb-
).

6. Peakuuu, xapakTepHble JIJIsi KUCIOTHBIX OKCUIOB (HampuMep, ISl YIJIEKUCIOTO
rasa).

7. O3HakomiieHHE ¢ 00pa3laMu MeTajjoB.

8. BzaumopeiicTBUE METANIOB C PACTBOPAMU KUCIOT U COJICH.

9. O3nakomiieHHE ¢ oOpa3lamMud OPUPOAHBIX COCJUHEHUU: a) HaTpus; O)
KaJblUs; B) aJIIOMUHHUS; T) Kele3a.

10. IlomyueHue ruapoKcHAA ATIOMUHUSA M €T0 B3aUMOJCHCTBHE C PACTBOPaAMU
KHUCJIOT U IIEJIOYEH.

11. KauecTBeHHBIE peakuy Ha MOHEI Fe?* u Fed*,

TPEBOBAHUSA K YPOBHIO ITIOAI'OTOBKHU YYAIIUXCA 11 KJTACCA

B pezynvmame uzyuenusn npeomema yuauwqguecs 00AHCHOL:
3HAMb/NOHUMANNb
* COCTaB M CTPOCHUE M3YUCHHBIX BEIIECTB, UX BaKHEHIHNE (PU3UUICCKUE U
XHUMUYECKHUE CBOMCTBA, OMOJIOTHUYECKUE JICHCTBUSA;
* 3HaHUS OO0 YCJIOBHUSAX, B KOTOPBIX IPOSBIISIOTCS XHMHUYECKHE CBOMCTBA
BEIIECTB, CIOCO0AaX yIMPABICHUS XUMUUYECKUMHU MPOIECCaAMU;

*IPUMEHEHHE BEIIECTB KOTOpPbIE HAMOOJEe 4acTO YHOTPEOJISIIOTCS B MO-
BCEHEBHOW KU3HU, IIMPOKO HCMOJB3YIOTCS B MPOMBIIIICHHOCTH, CEJb-
CKOM XO35I1CTBE, HA TPAHCIIOPTE;

* CHUCTEMYy BaXHEHINUX TOHITHA XUMUU U TEPMHUHOB, HOMEHKJIATYPY
BEIIIECTB, T. €. UX Ha3BaHUsI, XUMUYECKHUE (DOPMYJIBI U ypaBHEHHUS;

*J1aBaTh OINpPENETCHHS U3YUEHHBIX MOHATHI: BEIIECTBO (XMMHUYECKHUNA AJIEMEHT,
aTOM, HOH, MOJIEKYJIa, KPUCTANINYECKAs PEILIETKa, BEIIECTBO, IIPOCTHIC U CII0XK-
HbIE BEIIECTBA, XUMHUUEcKast (hopMyJia, OTHOCUTEIbHAS aTOMHAsl Macca, OTHOCHU-
TeJIbHAsT MOJIEKYJIIpHAs Macca, BaJI€HTHOCTb, OKCHUJIbI, KUCIOTHI, OCHOBAHHUS,
COJIM, aM(POTEPHOCTh, NHIUKATOP, MEPUOINIECKUIN 3aKOH, IEPHOJUYECKasl CU-
cTeMa, MepuoaruecKas Ta0ula, U30TOMbl, XUMUYECKast CBSA3b, dJIEKTPOOTPH-
LATEIbHOCTh, CTENEHb OKHUCIEHUS, DJIEKTPOJIUT); XUMUYECKas peakuus (Xu-
MHYECKOE YPaBHEHHE, TEHETUYECKAs CBA3b, OKUCICHUE, BOCCTAHOBJICHUE, DJIEK-
TPOJIUTHYECKAsL TUCCOLUALINS, CKOPOCTh XUMUYECKON PEaKIIHM);

Ymemso

*OIMCHIBATH JEMOHCTPALMOHHBIE U CAMOCTOSTEIILHO IIPOBEICHHBIE JKCIIEPUMEH-
ThI, UCIONB3YSl AJI 3TOTO €CTECTBEHHbIH (PYCCKHH, POMHON) SI3bIK M SI3BIK XU-
MHU;
*ONMUCBHIBATh U PA3JINYaTh W3YUYEHHBIE KIIACCHI HEOPTaHUYECKUX COCAUHEHUM,
IIPOCTBIE U CIIOKHBIE BEIIECTBA, XUMUYECKUE PEAKLIUY;

*KJacCU(pUIUPOBATh U3yUECHHbBIE OOBEKTHI U SIBJICHHUS;

*Ha0JIO/IaTh IEMOHCTPUPYEMBIE U CAMOCTOSITENTHHO IMPOBOAUMBIE OMBITHI, XUMHYE-
CKHE PEaKIINH, MPOTEeKaloIIKe B IPUPOJIE U B OBITY;

*MOJEIUPOBATE CTPOCHUE ATOMOB DJIEMEHTOB IIEPBOIO — TPETHEr0 NEPUOLOB
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(B pamMkax M3y4eHHBIX MOJOXKeHUU Teopuu . Pesepdopna), crpoerue mpo-
CTEUIINX MOJIEKYI;

*aHAJIM3UPOBATh M OILICHUBATh MOCIEACTBUS JAJIs1 OKPYKaIOIIEH cpe/ibl OBITOBOM

U TIPOU3BOJICTBEHHOU NESTENbHOCTH YEJIOBEKa, CBA3aHHOW C mepepadoTKOn
BEILIECTB;

*IIPOBOJAUTH XUMUYECKUN IKCTIEPUMEHT;

*OKa3bIBaTh MEPBYIO MOMOIIL MPHU OTPABICHUSIX, 0XKOTax WU JPYruxX TpaBMax,
CBSI3aHHBIX C BEIICCTBAMH U J1a00PATOPHBIM 000PYIOBAHUEM.

CPEJACTBA OBYUEHUSA
1 Xumuueckas 1abopaTtopHas ocyjaa, anmnapaTthl ¥ IprUOOPHI.
2.Monemnu.
3.9KpaHHO-3BYKOBBIE CPEJICTBA O0YUYCHUSI.
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12 KJIACC

IToBTOpEeHUE OCHOBHBIX BOIIPOCOB Kypca
11 kaacca u BBeaeHue B Kypce 12 kiaacca -3 yaca

OOmas xapakTepUCTUKa METAJJIOB: MOJIOKEHUE B IEPUOIUYECKON CUCTEME
. . MenneneeBa, 0COOCHHOCTH CTPOCHHUS aTOMOB. | @eHETHUYECKHUE PSIJIbI
MeTaiuta 1 HeMeTama. [lepexoanubie anemMeHThl. AMMoTepHOCTD. ['eHeTHue-
CKHUM psAJ MEPEXOTHOTO IIIEMEHTA.

JlabopartopHusblii onbIT. 1. [lonyyenue rugpokcuia IMHKA, UCCIETOBAHUE
€ro CBOMCTB.

HemeTamasl -32 yaca

OOmas xapakKTepUCTHKAa HEMETAJUIOB: MOJOXKEHUE B NMEPUOJIUYECKOU CH-
creme J[. 1. MenneneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, 3JIEKTPOOTPHU-
ATEIbHOCTh KaK M€pa «HEMETAJIMYHOCTHY, Pl AJIEKTPOOTPULIATEIbHOCTH.
Kpucraminyeckoe CTpoO€HUE HEMETAILIOB — MPOCTHIX BEIIECTB. AJLIOTPONUSL.
du3nyeckue CBOKWCTBA HeMeTaIOB. OTHOCUTENBHOCTh MOHITHNA «METAJID,
«HEMETAaJI».

Bonopon. Ilonoxenue B NEPUOANIECKON CUCTEME XUMUUYECKUX DJIEMEH-
toB [[. I. MenaeneeBa. CTpoeHue atoMa U MOJIEKYJIbl. PUZHUUECKUE U XUMHU -
YeCKHE CBOKWCTBA BOAOPOAA, €TO MOJYyUYEHUE U MPUMEHECHUE.

Ob6mas xapakTepucTtuka rairoresoB. Crpoenue atomoB. Ilpo-
CThIE BEUIECTBA, UX (PU3UUECKUE U XUMHUYECKHEe cBOMCTBA. OCHOBHBIEC COEU-
HEHUS TaJOTE€HOB (TraJlorT€HOBOJOPOJbl U TaJOTeHU]bl), UX cBoilicTBa. Kaue-
CTBEHHas peakuusd Ha xJopua-uoH. Kparkue cBegenus o xjope, 6pome, Gpro-
pe u none. [lpumeHeHne raJoreHoB U UX COCIMHEHUN B HAPOJHOM XO3SM-
CTBE.

Cepa. Crpoenue aroma, aJUIOTPOTHUS, CBOWCTBA U MPUMEHEHUE POMOU-
yeckoit cepbl. Oxcupanl cepol (V) u (VI1), ux monydenue, cBoCTBa U MPUME-
HeHue. CepoBOAOpOIHAS U CEPHUCTAsA KUCIOThl. CepHasi KMCIOTa U €€ COJIH,
UX NMPUMEHEHUE B HApOJHOM Xo3daiicTBe. KauecTBeHHas peakuus Ha CYJib-
dbat-uoH.

A 3 0 T. CTpoeHure aToMa U MOJIEKYJbI, CBOMCTBA MPOCTOr0 BemecTBa. AM-
MHaK, CTPOEHHE, CBOMCTBA, MojydyeHue U npumeHeHue. CoJi aMMOHHUS, UX
cBoiictBa u npuMeHenue. Oxcuael azota (Il) u (V). AzotHas kuciota, ee
CBOWCTBa U mpuMeHeHue. Hutpatel U HUTPUTHI, TIpoOJIEeMa UX COAEPIKAHUS B
CENIbCKOXO3SIMCTBEHHOM NPOAYKIUU. A30THBIE YI0OpEeHUs.

dochop. CrpoeHune aTtoMa, aLIOTPONHS, CBOMCTBAa OEJIOro M KPacHOTO
docdopa, nux npumenenne. OcHOBHBIE coequHeHus: okcua docdopa (V), op-
Toochopuas kucnora u pocdarsl. DochopHbie yT0OpeHUS.

Yraepon. CtpoeHue atoma, ajllIOTPOINUS, CBOMCTBA aJUNIOTPOMHBIX MO-
nudpukanuit, npumenenue. Oxcunpl yriaepona (Il1) u (IV), ux cBoiicTBa u
npuMeHeHnue. KauecTBeHHas peakius Ha yriekuciblii ra3. KapOoHatsl: Kaib-
LUT, COJIa, MOTAIll, UX 3HAUYCHUE B MPUPOJE U KU3HU yenoBeka. KauecTBeHHas
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peakiusa Ha KapOOHAT-UOH.

Kpemuuii. CtpoeHue atoMa, KpUCTaJJIW4Y€CKUN KPEMHUM, €TO CBOMCTBA
u npumeHenue. Okcun kpemuus (1V), ero npuponnsie pasHOBHUAHOCTU. CH-
JUKAThl. 3HAYEHUE COCIUHEHUN KPEMHHS B JXKMBOU M HEXKHUBOU MPHUPOJIE.
[ToHATHE O CUTMKATHON MPOMBIIIJIIEHHOCTH.

HMemoncTpanuu. OOpasipl raJoreHoB — MPOCTHIX BellecTB. B3aumoneit-
CTBHE TaJIOT€HOB C HATPUEM, ATIOMUHUEM. BbITeCHEHUE XJIOpOM OpoMa MM i0-
Jla U3 paCTBOPOB UX COJIEH.

B3aumoerictBre cepbl ¢ METaIaMH, BOJIOPOAOM U KUCIIOPOJIOM.

B3anmoenicTBue KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEABIO.

[Tornomenue yriieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTtaHoBieHHE Meau
u3 ee okcuaa yriem. OOpa3isl IpUPOIHBIX COeTMHEHUI Xiopa, cepbl, Gocdopa,
yriepona, kpeMaus. O0pasipl BaKHEHITUX 1JI1 HAPOJAHOTO XO3sIICTBA CYJIb(aToOB,
HUTpaTOB, KapOoHaTOB, PocdaToB. OOpa3ibl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopatopHblie onbIThl. 2. KauecTBeHHas peakuus Ha XJopua-uoH. 3. Kaue-
CTBEHHasi peakius Ha cyibdar-uoH. 4. Pacmo3HaBanue cosieii aMMOHWS.
5.IlosydyeHue yriieKucioro ra3a u ero pacrno3HaBanue. 6. KauecTBeHHas peakuus
Ha KapOoHaT-uoH. 7. O3HaAKOMJICHUE C MPUPOJAHBIMU CHIIMKaTaMu. 8. O3HaKoMIIe-
HUE C MPOAYKIHUEN CUIIMKATHON MPOMBIIUICHHOCTH.

HpakTukym Ne 1
CBoliCTBAa HEMETAJLJIOB M UX COeUHEeHHH - 3 yaca

1. Pelenue 3KciepUMEHTANIBHBIX 3a/1a4 10 Teme «lloarpymnma kuciopoga.

2. Pemenue skcriepuMeHTaIbHBIX 3a1a4 1o Teme «Iloarpynmer a3ora u yriepo-
Ta.

3. [lonyuenwne, cobupanue u pacro3HaBaHHUE Ta30B.

Oprannyeckue coefuHenus -17 yacon
BemecTsa opraHM4eckrue U HEOPraHUYECKUE, OTHOCUTEIBHOCTh IMOHATHS «Opra-
HUYECKHE BeniecTBay. [I[pudanHb MHOrOOOpa3usi OpraHMYECKUX COSTMHEHUN. XUMU-
YECKOE CTPOCHHUE OPTraHMYECKUX COCOMHEHUN. MOJEKYIspHbIE U CTPYKTYpPHBIE
(bOpMyJIbl OPraHUYECKUX BEILIECTB.
Meran u 3taH: crpoeHne Mosekyi. ['opeHne merana u stana. JlermapupoBanue
sraHa. [I[pumeneHne MeraHa.
XUMHUYECKOE CTPOCHME MOJIEKYJBl dTWieHa. JlBonHas CBA3b. B3aummonencrBue
ATUWJICHA ¢ BOAOM. Peakiuu nmonumMepusanuu dtuieHa. [loamsTiiien u ero 3Haue-
HUE.
[IoHATHE O MpPEaETbHBIX OJHOATOMHBIX CIIMPTAX HA IMMPUMEPAX METAHOJA U ITAHO-
na. TpexaToOMHbIN COUPT — TJIUMLEPHUH.
[TonsiTue 06 anpaerugax Ha MpuMepe YKCycHoro anpaeruna. OKuciieHue aabaeru-
J1a B KUCJIOTY.
OnHOOCHOBHBIE TIpeAETIbHbIE KAPOOHOBBIE KHCIOTHI HAa MPUMEpPE YKCYCHOM KHUCIO-
Thl. Ee cBolicTBa 1 npuMeHenue. CTeapuHOBasi KUCJIOTa KaK MPeACTABUTENb KUP-
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HBIX KapOOHOBBIX KHCIIOT.

Peakiuu sTepudukanvv 1 NOHATHE O CIOXKHBIX 3pupax. Kupbl Kak CIOKHBIE
3(UPBI TIIMIEPUHA U )KUPHBIX KUCIIOT.

[Tonarue 06 amuHOKMCIOTax. Peakuuu nonukonaeHcanuu. benku, ux crpoenue u
Ouooruueckas pob.

[Tonsarue o6 yrineBonax. ['moko3a, ee cBoiicTBa u 3HaueHue. Kpaxman u nemiro-
7032 (B CpaBHEHHH ), UX OMOJIOTMYECKAsl POJIb.

JemoHcTpanuu. Mojemu MOJIeKyJl MeTaHa U APYTUX YrieBoAopoaoB. B3aumo-
JIEICTBUE ATUIIEHA ¢ OPOMHOM BOJIOM M pacTBOPOM NepMaHranara kanus. O0pasipl
3TaHoJIa ¥ ImueprHa. KauecTBeHHas peakliis Ha MHOroaTroMHble ciupThl. [lomyye-
HHUE YKCYCHO-3THIIOBOTO 3upa. OMblIeHue xupa. B3aumoseiicTBue riitoKo3bl ¢ am-
MHAYHBIM PacTBOPOM OKcHja cepedpa. KauecTBeHHas peakuusa Ha kpaxmai. Jloka-
3aTeNbCTBO HANMMYMA (DYHKIMOHAIBHBIX FPYMI B PACTBOPAX aMUHOKHUCIOT. ['opeHue
0€eNKOB (LIepCTH WM NTUYbKX NepbeB). L[BeTHBIE peakiy OeNKOoB.

JlabopatopHblie onbIThI. 9.113roToBNIEHNE MOJENE MOJIEKYT yTieBogopoaos. 10.
CpoiictBa riouueprHa. 11. B3auMoneicTBrHe TIIFOKO3BI C THIPOKCHAOM MEIU
(I) 6e3 HarpeBanus ¥ npu HarpeBanuu. 12. B3zanmonueicTBue kpaxmasna ¢ Ho-
JIOM.

O0001mIeHre 3HAHUM 10 XMMHUHU 32 KyPC OCHOBHOM IIKOJIBI -13 yacoB

DOU3NYECKHUN CMBICI TTOPSIKOBOTO HOMEpa 3JIEMEHTAa B MEPUOJUUYECKON CH-
cTeMe XuMHYeckux 3eMeHToB [[. M. MenaeneeBa, HOMEpPOB NEpUOJia U IPyIi-
Mbl. 3aKOHOMEPHOCTHU W3MEHEHUSI CBOWCTB DJIEMEHTOB M MX COCAUHEHUM B
MepUoJiax U rpymnmnax B CBETE IMPEJCTaBICHUN O CTPOCHUH aTOMOB 3JIEMEH-
TOB. 3HAUCHUE MTEPUOIUIECKOrO 3aKOHA.

TUrnbl XUMUUYECKUX CBSI3€H M TUIBI KPUCTAUIMYECKUX penieTok. Biaumo-
CBSI3b CTPOCHUS U CBOMCTB BEIIIECTB.

Knaccudukanuss XUMHUYECKHX pEakIUi 1O pa3IudyHbBIM MOpHU3HAKaM
(4ucIIO M COCTaB pearupyromux U oOpa3yroluxcsl BEMIECTB; TEIIOBOU (-
(bekT; ucmoJib30BaHHWE KaTajau3aTopa; HallpaBJICHHUE; M3MEHCHHE CTEIeHEH
OKHCJICHUSI aTOMOB).

ITpocthie n cioxHBIE BemecTBa. MeTauibl 1 HeMeTaluibl. [ eHeTnueckue
pAIbl METaJJIa, HEMETaJlJIa U epexoiHoro Meramia. Okcuabl (OCHOBHBIC, aM-
(oTepHbIE U KUCIOTHBIE), TUAPOKCHUJIbI (OCHOBAHMS, aM(OTEpHbIE THUIPOK-
CUIBl U KHUCJIOTHI) U COJIM: COCTaB, KjaccuduKaius U OO0IUe XUMUYECKHE
CBOMCTBa B CBETE TEOPHUHU DICKTPOIUTHUCCKON UCCOIMAIIMUA U TIPEICTaBJIe-
HUM O mpoIleccax OKUCICHUSI-BOCCTAaHOBIICHUS.

IIpakTHyeckasi 4acThb.
HpakTukym Ne 1
CBoliCTBA HEMETAJLJIOB U X COeINHEeHNH - 3 yaca

1. Pemenue skcnepuMeHTaIbHBIX 3a1a4 1o TeMe «lloarpynna kuciopoaar.
2. Pemenue skciepuMeHTaNbHBIX 3a71a4 110 Teme «lloarpynmel a3oTa u yriepo-
Tay.
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3. [lony4yenue, coOupaHue 1 pacrio3HaBaHHUE ra3o0B.

JlabopaTopHbIe ONBITHI.
1. IlonydyeHue ruipokcruaa IMHKA, UCCIENOBAHUE €r0 CBOMCTB
2. KauecTBeHHas peakuus Ha XJIOPUI-UOH.
3. KauecTBeHHas peakius Ha CyJib(paT-HOH.
4. Pacno3HaBaHuE COJIEN aMMOHUS.
S.1lonydenue yriieKuciaoro ra3a u €ro paclio3HaBaHHeE.
6. KauecTBeHHas peakius Ha KapOOHAT-UOH.
7. O3HaKOMJIEHHUE C TPUPOIHBIMU CHIIMKATAMU.
8. O3HaKOMJIEHUE C MPOAYKIMEN CUITUKATHON MPOMBIIIUICHHOCTH.
9. UsroToBneHne Moienieit MOJIEKY1 yTieBOI0OPOAOB.
10. CpoiicTBa rmuueprHa.
11. B3aumogeictBue riatoko3bl ¢ ruapokcuaoM meau (1) 6e3 narpepanus u
IPU HarpEBaHUMU.
12. BzaumMoaelcTBre Kpaxmalia ¢ HOJAOM.

TPEBOBAHMS K YPOBHIO ITOAI'OTOBKHA YYAIIIUXCHA
11 KIIACCA

B pe3ynomame uzyuenus npeomema yuawjuecsa O00AIHCHBL:

3HaMv/NOHUMAMb

* COCTaB M CTPOCHHE BEIIECTB, UX BakHEHIUE (PU3nUecKue U XUMHUUECKUE CBOM-
CTBa, OMOJIOTUYECCKHUE JICHCTBUS;

* 3HAHUS 00 YCJIOBHUSX, B KOTOPBIX MPOSIBISIOTCS XUMUYECKUE CBOMCTBA BEILIECTB,
crioco0ax ynpaBieHUs XUMUYECKUMHU MPOLieccamMu;

*IIPUMEHEHHE BEIIECTB KOTOPhIE HanboIee 4acTo YyoTPeOst0TCS B TOBCEAHEBHOM
JKU3HH, IIUPOKO HCIIOJIB3YIOTCA B IMPOMBIIIJICHHOCTH, CEJIBCKOM XO3SMCTBE, Ha
TPaHCIIOPTE;

* CUCTEMY BaXXHEWIIMUX MOHATUW XWUMHUU U TEPMUHOB, HOMEHKJIATYPy  BELIECTB,
T. €. UX Ha3BaHUs, XUMHUYECKUE HOPMYIIbI U YpaBHEHUS;

*l1aBaTh OMNPEJEICHUS] M3YYCHHBIX MOHSTHH: BEUIECTBO (XMMHYECKHUWU 3IIEMEHT,
aTOM, HOH, MOJIEKYJIA, KPUCTAJUIMYECKAsl PEIIETKA, BEIIECTBO, IIPOCTHIE U CIIOKHBIE
BEILIECTBA, XUMHUUecKast (opMyJia, OTHOCUTENIbHASI aTOMHAsl Macca, OTHOCUTEIbHAs
MOJIEKYJISIpHAsE Macca, BaJ€HTHOCTh, OKCHIbI, KUCIIOThI, OCHOBAaHUS, COJU aMo-
TEPHOCTh, UHAUKATOP, NEPUOJNUECKUN 3aKOH, IEPUOANYECKAS CUCTEMA, IEPUOIU-
yeckas TaOJauIa, U30TOMbI, XUMHYECKasl CBSI3b, JIEKTPOOTPHUIIATEILHOCTD, CTENIEHb
OKHUCJICHHUSI, SJICKTPOJIUT); XUMUUECKasl peakius (XUMUUECKOE ypaBHEHHE, TEHETH-
YyecKas CBSI3b, OKHMCJIEHHE, BOCCTAHOBJICHME, SJICKTPOJMTHUYECKAs AUCCOLMAIA,
CKOPOCTh XMMUYECKOU PEaKIUHn);

ymemb

*ONUCHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO MPOBEAEHHBIE AKCIIEPUMEH-
ThI, UCIIOJIB3YS JUII 3TOTO E€CTECTBEHHBIN (PYCCKUI, pOJHOMN) SI3BIK U S3BIK XU-
MUH;

*ONMUCHIBATh U PA3JIMYaTh WU3YUYEHHBIEC KJIACChl HEOPraHUYECKUX COCIMHEHUM, MPO-
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CTBI€ U CJIOKHBIE BEIIECTBA, XUMUUYECKHE PEAKIINH;
*KkJ1accu(UIMpPOBaTh N3YUEHHbBIE OOBEKTHI U SIBJICHMUS,

*HA0JII0AATh JEMOHCTPUPYEMbBIE U CAMOCTOSITEIBHO IIPOBOAUMBIE OIIBITHI, XUMUYE-
CKHE peaKlMH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

*Jie]aTh BBIBOJBI M YMO3AKIIOUEHUS U3 HAOJIIOICHUH, U3YYEHHBIX XUMUYECKUX 3a-
KOHOMEPHOCTEM, MPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEIIECTB 10 aHa-
JIOTHH CO CBOMCTBAMHM HU3YUYEHHBIX;

*CTPYKTYPHPOBATh U3YUYCHHBIN MaTepual U XUMHUECKYI0 HH(POpMAIIHIO, TIOTyYEeH-
HYIO U3 JPYTUX HCTOYHUKOB;

*MOZEJINPOBATH CTPOCHHUE aTOMOB JJIEMEHTOB IIEPBOrO — TPETHETO MEPHOJOB (B
paMKax HM3y4YEHHBIX MOJOKEHHI Teopuu J. Pezepdopaa), ctpoeHre npocTedmmx
MOJIEKYJI;

*aHAJTU3MPOBATh U OIICHUBATh MOCJEICTBUS ISl OKPY’KAIOIIEH Cpeibl OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIbHOCTH YEJIOBEKa, CBSI3aHHOW C TmepepaboTKoil Be-
11ECTB;

*[IPOBOAUTH XUMHUYECKUI 3KCIIEPUMEHT;

*OKa3bIBaTh MEPBYIO NIOMOILB IIPH OTPABIEHUAX, 0KOrax M JPYrux TpaBMax, CBs-
3aHHBIX C BEIIECTBAMHU U J1a0OPAaTOPHBIM 000PYAOBAHUEM

CIIMCOK PEKOMEHJIYEMOHN YYEBHO-METO/JJNYECKOH
JIUTEPATYPBI

1. T"'a6puensia O. C, yueOHUK AJs1 00111€00pa30BaTEIbHBIX YUPEK/Ie-
Huil Xumus. 9 ki1.: — M.: [Ipoda, 201 1r

2.T'abpuensu O. C, OctpoymoB WM. I'. HacTtonpHas KHUTA YIUTEIA.
Xumwus. 9 ki1.: Meroaudeckoe nocoone. — M.: [Ipoda, 2002—2003.

3. Xumus. 8 ki1.: KoHTpoabHbBIE U TIPOBEPOUHBbIE paboThI K yueOHuky O. C.
INadpuensna «Xumus. 8» O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakoa
u np. — M.: Ipoda, 2003—2005.

4. Xumusi. 9 xi1.: KoHTpoJIbHBIE U TIPOBEPOUHBbIE paboThI K yueOHuky O. C.
lNa6puensina «Xumus. 9 / O. C. 'abpuensn, I1. H. bepe3kun, A. A. Ymako-
Ba u ap. — M.: [Ipoda, 2003—2005.

5. "a6puensu O. C, CmupnoBa T. B. Uzyuaem xumuto B 8 ki.: [u-
JIaKTHUYeCKue Marepualibl. — M.: bauk numoc, 2004.

6."a6puensia O. C, Octpoymos U. I'. M3yyaem xumuto B 9 ki.: [{u-
JIakTU4YecKue Marepuainbsl. — M.: bauk mtoc, 2004.

7. T"abpuensu O. C, SmykoBa A. B. Pabouas terpans. 8 ki. K yueo-
Huky O. C. I'abpuensina «Xumus. 8». — M.: [Ipoda, 2005.

8. I"'abpuensu O. C, SmykoBa A. B. Pabouas terpans. 9 ki. K yueo-
Huky O. C. I'abpuensina «Xumus. 9. — M.: [Ipoda, 2005.

9.T'ab6puensu O. C, PynoB H. H.Tonkynos B. . Xumnueckuit
DKCHEPUMEHT B OCHOBHOM mikoJie. 8 k1. — M.: IIpoda 2005 r.

10.T"a6puensna O. C, Bockooboiinnkoa H. Il. Xumus B Tecrax, 3a-
nadax, ynpaxHeHusix. 8—9 ki. — M.: JIpoda, 2005.
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CPEJICTBA OBYUEHUS
1 Xumuueckas jabopaTropHas 1ocyja, annapaThl ¥ IpUOOPHI.
2.Monenu.
3.9KpaHHO-3BYKOBBIC CPEJICTBA OOYUCHUSI.

COTI'JIACOBAHO COI'JTACOBAHO

IIporokoun 3acenanust 3amectutens aupekropa no YBP
METOINYECKOr0 OOBEIUHEHHS Epmosa H.H.
I'KOY mikonsi-untepHata Ne 2 r. Eficka «31» aBrycra 2023 r.

ot «31» asrycra 2023 1. Ne 1
XKepneesa B.O.
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