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puensgd, Mocksa, poda, 2005r.




IloscHuTEILHAY 3amKUCKa

PabGouas nporpamMma mo npeaMeTy « XuMus» s ydammxcs 8-10 kimaccoB ¢
HapyIICHUSIMH ClyXa Ha YPOBHE OCHOBHOro obmiero oopasoBanus (Il Bug Il
BapHWaHT) COCTaBJEHA B COOTBETCTBUU C (heJepadbHBIM 0a3MCHBIM YIECOHBIM
mianoM (2002 r.) u Ha ocHOBe 00mIeo0pa3oBaTEILHON MpOrpaMmbl  «XH-
musi» 8-11 knaccel, aBTop O.C. I'abpuensu, Mocksa, [dpoda, 2005 r.

JlaHHOE TIJIAaHMPOBAHUE COOTBETCTBYET 0053aTCILHOMY MHHHUMYMY COJEP-
KaHUS XUMHYECKOTO 0Opa3oBaHUs, 00ECTEUYMBACT CHCTEMHOCTH, MPEEM-
CTBEHHOCTh W Pa3BHUBAIONIUIN XapakTep OOy4deHHUs: oOecrneuynBaeT M3YyUCHUE
BCEX Pa3JeJIoOB II0 XMMUM B OCHOBHOU IIKOJE. Beck TeopeTnueckuin MaTepuan
Kypca XMMHUH JJIsI OCHOBHOM IIKOJIBI pacCMaTPUBAETCA B TEUYEHHUE TpPeX JeT
00y4eHus, YTO IMO3BOJISIET ydamuMmcs 0oJjiee OCO3HAHHO H3YYHTh (hakTHue-
CKHUH MaTepuaja — XMMHUIO 3JIEMEHTOB U UX coequHeHui. Hapsay ¢ aTum takoe
MOCTPOCHHUE MPOTPaMMBbI Ja€T BO3MOKHOCTh Pa3BUBATh MOJYYECHHBIE MEPBO-
HavaJlbHO TEOPETHYECKHE CBEJCHHUS Ha OoraToM (aKTHUECKOM Marepuaje
XHMUH 3JIEMEHTOB. B pe3ynbpTaTe BBHIUTPHIBAIOT 00€ COCTABISIONIME Kypca: U
Teopusi, U (PakThI.

[IporpamMmMa MOCTpOEHA C YUYETOM peaju3aluud MEXIPEIMETHBIX CBA3EH C
KypcoM ¢u3zuku 9 kiacca, rjie M3y4aroTCs OCHOBHBIE CBEJECHUS O CTPOCHUU
MOJIEKYJT U aTOMOB, W Ouojioruu 8-12 KjiaccoB, IJe IaeTcsi 3HAKOMCTBO C
XUMHUYECKON opraHu3anuei KJIeTKU U MpolieccaMu oOMeHa BEeIIeCTB.

OcHOBHOE cojiepkaHue Kypca XuMHuH 8 - 9 Kjacca COCTABISIOT CBEACHUS O
XHMHUUYECKOM 3JIEMEHTE U (opMax €ro CymecTBOBAHUS — aToOMax, U30TO-
nax, MOHaX, MPOCTHIX BEIIECTBAX W BAXHEUIIMX COCIUHEHHUSIX DJIEMEHTA
(okcumax W APYrux OWHAPHBIX COSAMHEHHUSAX, KHCIOTaX, OCHOBAHHUAX U
COJISIX), O CTPOCHHUHU BEIIECTBA (TUIMOJOTHMH XUMHUYECKHUX CBS3eH W BHIAX
KPUCTAJUIMYECKUX PEIIETOK), HEKOTOPBHIX 3aKOHOMEPHOCTSAX MPOTEKAHUS
peaknuii U UX Kiaccu(UKaIUH.

B conepxanum kypca 9-10 kmacca BHadaige 000OIIEHBI U PACKPBITHI
CBEICHMUS O CBOMCTBAX KJIAaCCOB BEIIECTB — METAJJOB U HEMETAJJIOB, a 3a-
TEM IOJAPOOHO OCBEIICHBI CBOMCTBA IEJIOYHBIX U MICTOYHO3EMEIbHBIX METaJ-
J0B U ranoreHoB. Hapsigy ¢ 3TUM B Kypce pacKpbIBalOTCsI TaKKe M CBOMCTBA OT-
JIETIbHBIX BAXXHBIX B HApOJHOXO3SMCTBEHHOM OTHOIIEHWHU BEHIECTB. 3aKaHUYMBa-
€TCS KypC KpaTKUM 3HAKOMCTBOM C OPraHUYECKUMHU COCIMHEHUSIMU, B OCHOBE OT-
O0opa KOTOPBIX JICKHUT HJEsl TeHETHUYECKOIO Pa3BUTHSI OPraHMYECKUX BEHIECTB OT
YTJIEBOAOPOIOB J10 OMOMOJIMMEPOB (OEIKOB U YTJIEBOJIOB).

JlanHast mporpamma peanu3oBaHa B yueOHukax: ['abpuensn O. C. Xumus. 8
KJIacc: Y4eOHMK aJisi oOuieo0pa3oBaTenbHbIX yupexaenuit — M.: JIpoda, 2011T;
[Nabpuensu O. C. Xumus. 9 kiacc: ydeOHUK 11 00111€00pa3oBaTeIbHBIX yUupe-
xneanii — M.: Jlpoda, 2011r.



TEMATHYECKOE PACHPEJEJIEHUE KOJIMYECTBA YACOB

Conepxanue ['ocynapctBen- Pabouas
Has nmporpamma
mporpamma
8 9 8 |9 | 10
1.1. |BBenenue 4 8
1.2. |ATOMBI XMMHUYECKHX JIEMEHTOB 10 14
1.3. |IIpocThie BemecTBa 7 7
1.4. |CoennHeHUI XUMHUUECKUX DJIEMEHTOB 12 15
1.5. |M3MeHeHus, mpOUCXOAsIIre C BelIeCcTBa- 10 18
MU
1.6. |[Ipaxtuxym Nel. [Ipocreiimue onepanun 3) 3)
C BEIIECTBAMU
1.7. |O60061menne 3HaHNI, YMEHUH 1 HAaBBIKOB - 1
1.8. [PacTBOpeHuUe, pacTBOPHI, CBOMCTBA pac- 18 35
TBOPOB DJICKTPOJIUTOB
1.9. |[Ipaktukym Ne2. CBoiicTBa pacTBOPOB 2 4
AIIEKTPOJUTOB
1.10 |IToBTOpEHHE OCHOBHBIX BOIIPOCOB Kypca 6 3 3
XUMHAH
1.11. |Metamibl 15 23
1.12. |IIpaktuxym Ne 1. CBoiicTBa METa/IIOB U 3 3
UX COEITUHEHUN
1.13. |Hemeraminl 23 32
1.14. |IIpaktuxym Ne2. CBoICTBa HEMETAIIIOB U 3 3
UX COCIUHECHUN
1.15. |Opraandeckre COeTUHCHHS 10 17
1.16 |O6001eHne 3HaHU TT0 XUMHHU 32 KypC 8 13
OCHOBHOM IIKOJIbI
NTOI'O 68 68 68 | 68 | 68
COJAEPKAHUE OBYYEHUS

8 KVIACC

BBenenue -8 yacon
XUMHsA — HAayKa O BELIECTBaX, UX CBOMCTBAX W MPEBPALICHUSIX.
[TonsiTHE 0 XUMUUYECKOM 3JIEMEHTE U (popMax ero CymecTBOBaHUS: CBOOO/I-
HBIX aTOMax, MPOCTBIX U CIOKHBIX BEIIECTBAX.
[IpeBpamenus BemecTB. OTINYNE XUMUYSCKUX PEaKIUi OT (U3UISCKUX SB-
neHuil. Ponp xuMuu B KU3HH yenoBeka. Xemodmims u xemohoous.
Kpatkue cBeneHus U3 UCTOPUM BOSHUKHOBEHUS W pa3BuTus xumu. [lepuon anxu-




mui. [Tonarue o gunocodckom kamue. Xumusa B XVI B. Pazsutue xumuu Ha Pycu.
Ponb oTeuecTBEHHBIX YUCHBIX B CTAHOBJICHUHA XUMUYECKOM HayKu — paboTel M. B.
JlomonocoBa, A. M. bytieposa, JI. 1. Meneneena.

XHUMHYECKAs] CHMBOJIMKA. 3HAKU XUMUYECKHUX AJIEMEHTOB U IMTPOUCXOKACHUE UX
Ha3BaHuil. Xumudeckue Gopmynbl. MHaekcsl U ko3gduimenTsl. OTHOCUTENbHbBIE
aTOMHAsl U MOJIEKYJIApHasi Macchl. Pacuer MaccoBOM AOJIM XUMHUYECKOTO JIEMEHTA
o gopmyJie BeliecTna.

[lepuonnueckass cucremMa xumuuyeckux dinemeHToB JI. WM. Menneneesa, ee
CTPYKTypa: Majble U OONbIINE MEePUOJbl, TPYIIHI U MOATPYIIHI (TIaBHAS U TIO-
oounas). [lepuogudeckas cucremMa Kak CIpaBOUYHOE OCOOUE IS MOTY4YEHHUs CBe-
JEHUN O XUMUYECKHUX DJIEMEHTAaX.

Pacuernbie 3agauu. 1. HaxoxieHne OTHOCUTENIBHOW MOJEKYJIAPHOW MACChl Be-
IIECTBA TI0 €T0 XUMHUUYeCKor (hopmyrie. 2. BeranucieHne MacCoBOM JOIM XUMUIECKO-
IO JIEMEHTA B BEILIECTBE 110 €ro (hopmyIie.

ATOMBI XUMHUYECKHUX YIEeMEeHTOB - 14 yacoB

ATOMBI KaKk (popMa CyIIECTBOBAHHS XUMHYECKUX AeMeHTOB. OCHOBHBIC CBEJIC-
HUS O CTPOCHMHM aTOMOB. JlOKa3aTenbCTBA CIOKHOCTH CTPOEHUSI aTOMOB. OMBITHI
Pesepdopna. [1nanerapras Mojenb CTpOSHUS aTOMA.

CocTaB aTOMHBIX fAJ€p: MPOTOHBI M HEUTpPOHBL. OTHOCUTENIbHAA AaTOMHAs
Macca. B3auMOCBs3b MOHATHI «IPOTOH», «HEUTPOH», «OTHOCHUTEIIbHAS aTOMHAs
Maccay.

W3meHeHne yucia MpoOTOHOB B sJIpe aToMa — 00pa30BaHUE HOBBIX XUMHYECKUX
AJIEMEHTOB.

M3MeHeHre yucina HEUTPOHOB B siipe aToMa — oOpa3oBaHue u30TonoB. CoBpe-
MEHHOE ONPEJICTICHUE TTOHATUS «XUMUYECKUMN 31eMEHT». M30TOMBI Kak pa3HOBU/I-
HOCTH aTOMOB OJJHOI'O XMMHUYECKOT'0O JIEMEHTA.

OnekTpoHbl. CTpOCHHUE AJICKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX AJIEMEHTOB No
1—20 nepuognueckoii cucremsl /. 1. MenneneeBa. [loHsTHEe 0 3aBEpIIICHHOM
1 HE3aBEPIISHHOM 3JISKTPOHHOM CJIO€ (DHEPIeTUYECKOM YPOBHE).

I[Tepuonnueckass cucrema xuMuuyeckux sineMeHToB . 1. Mennaeneesa u
CTPOCHHE aTOMOB: (PU3HMYESCKHUM CMBICII MMOPSAKOBOTO HOMEpa JIEeMEHTa, HO-
Mepa T'pyIIibl, HOMEpa Iepruoaa.

N3MeHeHne uncia 3JI€KTPOHOB HAa BHENIHEM 3JICKTPOHHOM YPOBHE aroMa
XUMHYSCKOT'O 3JIeMEHTa — O00pa30BaHUE IOJIOKHUTEIBHBIX U OTPHUIIATSIBHBIX
HOHOB. MoHBI, 00pa30BaHHBIE aTOMaMU METAJIOB U HeMeTaJuioB. [IpudyuHbI
U3MEHECHUS METAJUIMYECKUX W HEMETAJUIMYECKHX CBOMCTB B IIEpUOAAX U
rpyImax.

O6pazoBanue OuHapHbIX coeauHeHuil. [lonsaTrue 06 noHHoM cBs3u. CXeMbl
00pa30BaHUsI MOHHOM CBSI3H.

B3aunmopnencresue arToMOB XMMHUYECKUX SJIEMEHTOB-HEMETAIUIOB MEXKIY CO-
0011 — 0Opa3oBaHNEe MBYXaTOMHBIX MOJICKYJI MPOCTHIX BellecTB. KoBaneHTHAs
HETIOJIApHAs XUMHUUYECKas CBsA3b. DIEKTPOHHBIE U CTPYKTypHbIE (popMy-
JIBI.



BzanMopaeicTBue aTOMOB XUMHYECKUX DJIEMEHTOB-HEMETAUIOB MEXKIY CO-
0ol — oOpa3oBaHue OWHAPHBIX COCAWHEHHH HEMETAUIOB. DJICKTPOOTPHUIIA-
TEJIBHOCTh. [IOHATHE O KOBAJIECHTHOW MOJIIPHOM CBSI3U.

BzaumoielictBe aTOMOB XUMMHUYECKUX JIEMEHTOB-METALIOB MEXIy COO0M
— oOpa3oBaHHE METaUIMYECKHUX KpUcTaUioB. [loHsATHE O MeTaluTHYecKoH
CBSI3H.

JdemoncTpanuu. Mojieim aTOMOB XMMHUYECKHUX 3JI€MEHTOB. Ilepuoanue-
CKas cucTtemMa XxumMudeckux aneMeHToB JI. 1. Menaeneena.

IIpocThie BemiecTBa -7 4acos

[TonoxkeHue METanjIOB U HEMETAJUIOB B MEPUOJUYECKON CUCTEME XUMUYE-
ckux 3nemMeHToB . 1. MenneneeBa. BaxkHelme nmpocTeie BEMIECTBA — Me-
TaJJIbl: YKEJIe30, AIIOMUHUM, KaIbIMil, MarHui, HaTpui, kanuil. Oo6mue u-
3UYE€CKHUE CBOMCTBA METAJJIOB.

Baxwueiime npocTeie BelecTBa — HEMETaUIbl, 0Opa30BaHHbIE aTOMaMH
KHUCJIOpOJ1a, BOJIOPOJia, a30Ta, cephl, pocdopa, yriepoma. CnocoOHOCTH ato-
MOB XUMHYECKHUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJILKUX MPOCTHIX BEIIECTB
— ajutoTponus. AJUIOTpPOIIHbIe MOoAUQUKAIIUKU Kucaopoaa, pocdopa u ono-
Ba. MeTamyinuecKue U HEMETAIIIMYECKUE CBOMCTBA MPOCTHIX BemiecTB. OT-
HOCHUTEIBHOCTh JAEJIEHUS MPOCTHIX BEIIECTB HA METAJIJIbI U HEMETAJLIBI.

IToctossnaast ABoranapo. KonnuectBo BemectBa. Moib. MosipHas Macca.
MoutsipHbIil 00BEM ra3000pa3HbIX BemecTB. KpaTHble €IMHUIBI KOJIUYECTBA
BEIIECTBA — MMWJUIUMOJb U KHJIOMOJb, MUJUIMMOJISIPHASI U KUJIOMOJISIpHAA
Macchl BEIIECTBA, MUJUTUMOJISIPHBIN U KUJIOMOJISIpHBIN 00BEeMBI ra3000pas-
HBIX BEIIECTB.

Pacuersl ¢ ncnosb30BaHNuEM MOHATUUN «KOJIMYECTBO BEIIECTBA», «MOJSIP-
Hasi Maccay, «MOJIIPHBIA 00bEM ra30B», «IIOCTOSTHHAsT ABOTaJipo».

PacuetrHble 3aaaun. 1. Beraucienne MoasspHOM MacChl BEIIECTB 10 XUMH-
yeckuM ¢opmyiam. 2. PacdeTsl ¢ UCIOIb30BAaHUEM MOHSITUN «KOJUYECTBO Be-
IIECTBA», «MOJISIPHAs Macca», «KMOJISPHBIA 00BbEeM Ta30B», «IIOCTOSTHHAsT ABO-
rajipo».

JlemoncTpanuu. [Tonydenue o3zona. O6pa3ipl 0€710r0 U ceporo ojoBa, oe-
jJoro u KpacHoro ¢ocdopa. Hekotoprie MeTa/ulbl U HEMETAJIbl KOJIMYe-
CTBOM BemiecTBa 1 Monb. Mojens MoOJSIpHOTO OoOBeMa ra3oo0pa3HBIX Be-
IIECTB.

CoeayHeHUS XMMHYECKHX 3JI€eMEHTOB — 15 yacoB
Crenenb okuciieHus. OnpenenceHue CTEIEHU OKHUCICHUS 3JEMEHTOB IO
xumMudeckou hopmyiie coenuuenus. CocrapieHue Gpopmys OMHAPHBIX COEIU-
HEHUM, oOmui croco® WX Ha3bIBaHUS. BUHApHBIE COCAUHEHUS: OKCHUJBI,
xjgopunasl, cynbuasl u ap. CocraBinenue ux dopmyi. [IpencraBurenu ox-
CUJIOB: BOJla, YIJICKUCIIBIM ra3 U HeraimeHas u3BecThb. lIpeacraBurenu Jery-
YHX BOJIOPOJIHBIX COCTUHEHUI: XJIOPOBOIOPO U AMMHUAK.
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OcHoBaHusI, IX COCTAaB U Ha3BaHMs. PacTBOPMMOCTh OCHOBaHUH B Bojie. Tabmm-
11a paCTBOPMMOCTHU THJPOKCUIOB U cojiel B Boje. [IpencraBurenu meiaodeit: Tu-
POKCHUJIbI HATpHs, Kanusd U Kaiapuus. [ToHsITHE 0 KaueCTBEHHBIX peakuusx. Muau-
KaTopbl. I3MeHeHne OKpacKu MHAUKATOPOB B LICJIOUYHOM Cpelie.

Kucnotel, ux cocraB u Hasanusa. Knaccudukarmus kucior. IlpencraBurenu
KHUCJIOT: CEpHasi, COJisiHAg W a30THas. MI3MEHEHUE OKpPACKU MHAUKATOPOB B KHC-
JIOTHOU Cpelie.

Conm kak mpou3BOAHBIE KUCIOT U OcHOBaHUW. VX cocTaB u Ha3BaHusa. PacTBo-
puMoOCTh cosieli B Boje. IlpencraBurenu comei: XJOpUA HATpus, KapOOHAT H
docdar kanbIus.

AMopdHBIE U KPUCTAJUTMUECKHE BEIIEeCTBA.

MexXMONeKyIsIpHbIE B3aUMOACHCTBUS. THUIBI KPUCTAIUIMYECKUX PEMIETOK: MOH-
Has, aTOMHas1, MOJIEKYJISIpHAsl U MEeTaJJInYecKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
TUTIOB KPUCTAJUTMYECKUX PEIICTOK.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH MOCTOSIHCTBA
COCTaBa JIJIsl BELIECTB MOJIEKYJIIPHOTO CTPOEHUS.

UucTtsie BenecTBa u cMecu. [IpuMepsl sKUAKUX, TBEPABIX U ra3000pa3HbIX CMe-
cei. CBOMCTBa YUCTHIX BEIIECTB M cMeceil. MIX cocTaB. MaccoBast 1 00beMHast 1011
KOMIIOHEHTA CMECH, PaCU€Thl, CBI3aHHBIE C UCIIOJIb30BAHUEM MOHSATHS «JIOJIS.

Pacuernble 3agauun. 1.Pacuer maccoBoit 1 00BEMHOM J0JICH KOMIIOHEHTOB CMECH
BEILIECTB. 2. BhIuncieHne MaccoBOM JOJIM BEIIECTBA B PACTBOPE 1O U3BECTHOM Mac-
CE€ PACTBOPEHHOI'0 BEUIECTBA U MACCE PACTBOPUTEIIA. 3. BeruuciaeHne Maccol pacTBO-
pPSIEMOT0 BEIIECTBA M PACTBOPUTENISL, HEOOXOAUMBIX JIJIsi IPUTOTOBJICHUS OIpe/e-
JIEHHOM MaccChl paCTBOPA C U3BECTHOM MAaCCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA.
JemoncTpamuu. OOpasibl OKCUIOB, KUCJIOT, OCHOBaHUM U coiieil. Mojenu Kpu-
CTA/UIMYECKUX PEIICTOK XJIOpWUJIa HaTpus, aimalza, okcuaa yriepona (IV).
B3psiB cmecu Bosiopoa ¢ Bo3ayxoM. CriocoOsl pazaeneHust cMecei. Juctumsius
BOJIbI.

JlaGopaTropHblie onbIThL. 1. 3HAKOMCTBO ¢ 00pa3liaMy BEIIECTB Pa3HBIX KIIACCOB.
2. Paznenenne cmecen.

N3meHeHnns, npoucxoasimue ¢ Bemecrsamu - 18 yacos

[TonsiTue SIBIICHWI KaK U3MEHEHUM, MPOUCXOAAIIMX C BEUIECTBAMU. SIBJIECHUS,
CBSI3aHHBIC C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHHUS BEIIECTBA IMPHU IMOCTOSH-
HOM €ro coctaBe, — (uznueckue spiacHus. OU3nueckue SBJICHUS B XUMHUU: -
CTUJUISAIMS, KPUCTAJIIIM3AIIMS, BRITApUBAHNE U BO3TOHKA BEIIECTB, LICHTPUPYTHU-
poOBaHue.

SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA, — XUMHUUYECKHE PEaK-
ruu. [Ipyu3Haku U ycinoBus MpoTeKaHUs XUMUYecKux peakiuid. [lonstue 06 3k30-
Y DHJIOTEPMUYECKUX peakiusax. Peakunu ropeHus Kak 4aCTHBIM Ciydal 3K30Tep-
MHYECKUX PEAKLUH, TPOTEKAOIIMX C BBIICJICHUEM CBETA.

3aKOH COXpPaHEHHUSI MacChl BEIIECTB. XUMUYECKUE YPAaBHEHHUS. 3HAUCHUE UHICK-
coB 1 k03 urrierToB. CocTaBlieHUE YPaBHEHUI XUMUYECKUX PEAKITUH.

PacueTsl Mo XxuMu4uecKuM ypaBHEHUSIM. PelieHne 3a1a4 Ha HAXOXKICHUE KOJIU-
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YECTBa BEIIECTBA, MAacChl WM 00beMa NMPOAYKTA PEAKLMH O KOJIMYECTBY BELIECTRA,
Macce WM 00BEMY HMCXOAHOTO BellecTBa. PacyeThl ¢ HMCMOJIb30BAHMEM IOHSATHUSA
«Z10JI51», KOT/1a KCXOJTHOE BEUIECTBO JIAHO B BUJIE PACTBOPA C 3aJaHHOM MacCOBOM J10-
JIEN paCTBOPEHHOT'O BEIIECTBA WIIA COAECPKUT OMPENEIEHHYIO 0T IPUMECEH.

Peakuuu paznoxenus. [IonsTre o ckopocTn XxuMudecknx peakuuid. Karanusa-
TOpbl. DEPMEHTHL.

Peaknuu coequnenus. Katanutudeckue u Hekatamutuueckue peakuuu. OO0-
paTuMbIe U HeOOpaTUMBbIe peakuu. Peakiiuu 3aMmenieHus.

DIEKTPOXUMHUYECKUMN PsiJi HANIPSHKEHUA METAJJIOB, €r0 MCIOJIb30BaHUE
JUTSI POTHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS PEAKIIUN MEXIy MeTalia-
MU U PacTBOPAMH KHUCJIOT. Peakiiuu BEITECHEHUS OJHUX METAJJIOB U3 pac-
TBOPOB UX COJIEU IPYTUMHU METAJJIAMM.

Peaknun oOmena. Peakiuu HeWTpanmuzamuu. Y CJIOBUS MPOTEKAHUS peak-
1I1i1 0OOMEHa B pacTBOpax /0 KOHIIA.

Tunel XuMHUYECKHX peaKLui (110 NpU3HAKY «UYHUCIO U COCTaB UCXOJHBIX
BEIIECTB U MPOJYKTOB pEeaKlMK») Ha IpUMEpPe CBOMCTB BoAbl. Peakuus pas-
JIO)KEHHUSI — DJIEKTPONN3 BOAbl. Peaknuyu cOeMHEHWsT — B3aUMOJICHCTBUE
BOJIbI C OKCUJAMHU METAJUIOB U HEMETAJUIOB. [loHATHE «Tuapokcuap». Peak-
LIMA 3aMEUIEHUs] — B3aUMOJEUCTBHUE BOJBI C IIEJIOYHBIMU M LIEJIOYHO3E-
MEJIBbHBIMM MeTajllamMu. Peakiiuy oOMeHa (Ha mpuMepe TuAposin3a cyjbhuia
aJIFOMUHUA ¥ KapOua KajbLus).

Pacuernblie 3agauym. 1. BeruucieHne no XMMUYECKUM YPAaBHEHUSAM MACChI
WJIN KOJWYECTBA BEIIECTBA MO MU3BECTHOW Macce WJIM KOJUYECTBY BEIIECTBA
OJHOTO M3 BCTYHNAKOLIMX B PEAKIUIO BEIIECTB WM MPOAYKTOB PEAKIUU. 2.
Brruucnenue macchbl (KOJIMUeCTBa BEIIECTBA, 00bEMa) MPOAYKTa peakIuu, ec-
JIA U3BECTHA Macca UCXOAHOTO BEIIECTBA, COACPIKAILETO ONPENECIEHHYIO JOJO
npuMecei. 3. Beruncnenne Macchl (KOJIMUECTBa BEIIECTBA, 00beMa) MPOIYK-
Ta peaklyH, €CIM U3BECTHA Macca pacTBOpa U MaccoBas J0Js PaCTBOPEHHOIO
BEIECTBA.

Jemounctpanun. [Ipumepsr ¢puzndeckux siBJICHUN: a) MiaBjieHue napadu-
Ha; 0) BO3TOHKA Mo/1a Wiu OCH30MHON KUCIOTHI;, B) pACTBOPEHUE MepMaHTa-
HaTa Kanus; r) 1ud@y3ust AyIHUCThIX BELIECTB C ropsiied JJaMIOYKH Haka-
nuBaHus. [IpuMepbl XMMHUYECKUX SBJIIEHUN: a) TOpeHUe Maruus, gocdopa;
0) B3aMMOJICMCTBUE COJITHOM KMCJIOTHI C MPAMOPOM HWJIM MEJIOM; B) IOJIyYe-
Hue runpokcuna menu (I1); r) pacTBopeHue MOMYYEHHOTO THAPOKCHAA B
KuciaoTax; a) B3aumojekictBue okcuna meau (I1) ¢ cepHoii kucnoroit npu
HarpeBaHUU; €) pa3IoKEeHUE NMepMaHraHaTa Kajaus; >k) B3auMOJICUCTBUE pa3-
OaBJICHHBIX KHCJIOT C METaJUlaMH; 3) Pa3JIOKEHUE TMEPOKCHIa BOJAOPOAA; M)
AJIEKTPOJIU3 BOJBI.

JladopaTopHble onbIThI. 3. CpaBHEHHE CKOPOCTH UCITAPEHUS BOJBI U CITUP-
Ta MO UCUE3HOBEHUIO UX Kameyb Ha GUuiabTpoBajgbHOU Oymare. 4. OKuciIeHuE
Me€IW B TUIaMEHU CIIMPTOBKH WJIM Tropeiku. 5. [lomyTHEHrE M3BECTKOBOU BO-
bl OT BBIABIXAaEMOTO yriiekuciaoro rasa. 6. I[lonydenue yriekucioro rasa
B3aUMOJEUCTBUEM COJIbI U KHUCIIOTHI.



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

MpakTtukym Ne 1
IIpocTreninue onepanyvu ¢ BeIIeCTBOM -5 yacos

1. IlpaBuiia TeXHUKH O€30MAaCHOCTH IIPpU paboOTe B XUMHUYESCKOM KaOHUHETE.
[Ipuemsl obOpaliieHus ¢ JIaGopaTOpPHBIM O00OPYIOBAaHUEM U HarpeBaTeIbHBIMHU
MpUOOpaMu.

2. HaGmronenust 3a U3MEHEHUSIMHA, TIPOUCXOISIIUMU C TOPSIIIECH CBEUYOU, U
WX ONHCaHUE.

3.AHanIN3 MOYBLI U BOJIBI.

4. Ilpu3HaKku XUMHUYECKUX PEaKIIUil.

5. IIpuroroBiieHHME pacTBOpa caxapa U ONPEACIIEHUE MAaCCOBOM JOJIU €ro B
pacTBopeE.

O06o00menre 3HAHNHA, YMEHUHA M HABBIKOB — 1 4

1.

o b ow

ok wWDhE

~N o

IIpakTHyeckas yacTb
[IpaBuiia TeXHUKH O0€30MIaCHOCTU MPHU pabOTE B XUMHUYECKOM KaOu-
Hete. Ilpuembl oOpamieHust ¢ nabopaTopHbIM OOOpPYJIOBAaHUEM U
HarpeBaTeJIbHBIMU IPUOOpaAMU.
HaOntoneHus: 3a U3BMEHEHUSAMH, MPOUCXOSIIIMMHU C TOpALIEH cBe-
YOU, U UX OIIMCAHHUE.
AHanu3 1Mo4YBbl U BOJBI.
[Tpu3Hakm XUMHUYECKUX PEAKIIUM.
[IpuroroBnenne pactBopa caxapa U ONPENECICHUE MACCOBOU HOJIU
€ro B pacTBOpE.

JladopaTopHBbI€e ONBITHI

3HAKOMCTBO € 00Opa3liaMu BENIeCTB Pa3HbIX KIACCOB.

Pa3znenenne cmecen.

CpaBHEHHE CKOPOCTH UCHAPEHUS BOJBI U CIIUPTA MO UCUEC3HOBEHUIO
MX Kamnejiab Ha (UIbTPOBAHHOW Oymare.

Oxucnenve MeIu B TIIAMEHU COUPTOBKU UIIM TOPEIIKU.
[TomyTHEHME U3BECTKOBOM BOJBI OT BBIABIXAa€MOTO YTJIIEKHUCIOrO Ta-
3a.

[TonydeHrEe yTIeKUCIOro ra3a B3auMOJASHCTBUEM COJIBI U KUCJTOTEHI.

. 3amemienue Meau B pactBope xyopuaa meau (l1) xxenezom.

TPEBOBAHMUS K YPOBHIO ITOAI'OTOBKH YYAIIUXCH,
JAKAHYUBAIOHINX 8 KJIACC

B pe3ynomame uzyuenusn npeomema yuauiuecsa 001)4#CHbLL:
3HAMb/NOHUMANMb
* COCTaB M CTPOCHUE U3YUYCHHBIX BEIIECTB, UX BakKHEHIINE (U3NIECKUEe U
XUMHWYECKHE CBOMCTBA,



* YCJIOBHSI, B KOTOPBIX MPOSBIISIFIOTCS XUMHUYECKHAE CBOMCTBA BEIIECTB;
* CUCTEMY BaXKHEUIIMX MOHITUU XWUMHUH U TEPMHUHOB, HOMEHKJIATYPY
BEIIIECTB, T. €. UX Ha3BaHUs, U XUMHYECKHE POPMYJIbI U YPaBHEHUS;
*J1aBaTh ONPEICICHUSI N3YUCHHBIX IMOHSATHI: BEIIECTBO (XUMUYCCKUN AIIEMEHT,
aToOM, MOH, MOJIEKYJa, BEIIECTBO, IIPOCThIC M CIIOKHBIC BEUICCTBA, XUMHYEC-
ckasg (opmyisia, OTHOCHUTEJIbHAs aTOMHas Macca, OTHOCUTEIbHAs MOJICKY-
JApHAsk Macca, OKCHUbI, KUCIIOThI, OCHOBAHUS, COJIM, UHAUKATOP, IIEPUOAU-
YECKHUH 3aKOH, MepUOANYecKas CUCTEMA, IEPUOUIECKas TaOIHIIa, H30TOIIHI,
XUMUYECKasl CBSI3b, JIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCIICHUS ); XUMU-
gecKas peakius (XUMHIECKOe YpaBHEHUE);

ymemo
*ONUCHIBATH U PA3JINYATh U3YYCHHBIE KJIACCHI HEOPTAHUYECKUX COCIMHECHHM,
IIPOCTHIE U CIIOKHBIE BEMIECTBA, XUMUYECKUE PEAKIINY;
*KJIaCCU(UITUPOBATHh N3YUYCHHBIC OOBEKTHI U SBJICHUS;
*HaOJII0/1aTh ICMOHCTPUPYEMBIE U CAMOCTOSTEIIHHO MPOBOAMMBIC OTIBITHI, XH-
MHUYECKHE PEAKITUH, MPOTEKAIOIINE B IIPUPOJIC U B OBITY;

*aHAJIM3UPOBATh U OIIEHUBATh MMOCIICACTBUS I OKPYKAIOIICH Cpeibl OBITO

BOIl U MPOM3BOJACTBCHHOM AEATEIBHOCTH YEJIOBEKA, CBSI3aHHOU C TIepep-
OOTKOI BEIIICCTB;

*paboTaTh C BEUIECTBAMU, BBIMOJHATH HECIOKHBIE XUMUYECKUE OMBITHI, CO-
OJIro7aTh MpaBuiia TEXHUKU O€30M1aCHOCTH, TPAMOTHO MPUMEHSATh XUMUYe-

CKH€E 3HAHUS B OOLIEHUH C MPUPOJION U B MOBCETHEBHOM XKU3HU;

*0Ka3bIBAaTh MEPBYIO MOMOIIL MPU OTPABICHUAX, 0KOTaX U JIPYTUX TPaB-
Max, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYI0BAaHUEM;
*HaKaIJIMBaTh CJIOBApHBIM 3amac, BiaJeTh pa3HbIMU (POpMaMH U BHUJAMU
pEUYEBOM IEATEIBHOCTH

CIIMCOK PEKOMEHAYEMOM YYEBHO-METOIUYECKOM
JINMTEPATYPBI

1.I'abpuensa O. C, ydeOHUK IJIs1 00111e00pa3oBaTCIIbHBIX YUPEKIC-
Hut Xumus. 8 ki.: — M.: Ilpoda, 201 1r

2. T"'abpuensm O. C, Octpoymosn U. I'. HactonbHas KkHUTa
yuntens. Xumus. 9 ki1.: Meroaudeckoe mocooue. — M.: Ilpoda,
2 002--2003.

3. Xumus. 8 ki1.: KOHTpOJIbHBIE U MPOBEPOUYHBIE PAOOTHI K YUEOHUKY
O. C. I'abpuensna «Xumus 8 ki1. O. C. I'abpuensn, 1. H. bepe3kun, A. A.
Vurakosa u ap. — M.: poda, 2003—2005.

4. Xumusi. 9 ki1.: KoHTposbHBIE Y MPOBEPOYHBIC PA0OTHI K YUEOHUKY
O. C. I'abpuensina «Xumust. 9» / O. C. I'abpuernsin, [1. H. bepe3kun, A.
A. Ymakosa u ap. — M.: [Ipoda, 2003—2005.

5.T'abpuensH O. C, CmupnoBa T. B. U3yuyaem xumuto B 8 Ki1.: [{u-
JIaKTU4YeCcKue MaTtepualibl. — M.: bauk mitoc, 2004.



CPEJACTBA OBYUYEHMUSI
1. Xumuueckas mocya.
2. Monenmn.
3. DKpaHHO - 3BYKOBBIE CPEACTBA O0yUCHHUS.
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9 KUIACC

IToBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca
8 ki1acca u BBeeHune B Kypc 9 kjacca -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. PacTBopshl.
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.
HacsbllieHHbIe, HEHACHIIEHHBIE U NIEPECHIIICHHBIE paCTBOPBI. 3HAUYEHUE pac-
TBOPOB ISl IPUPOABI U CEIIBLCKOTO XO3HUCTBA.

[TousiTe 00 PJAEKTPOIUTUUECKON HAUCCOLMAIIMU. DJIEKTPOJUTHI U HEIJICK-
TPOJIUTHL. MEXaHU3M NUCCOLMALIUN DJIEKTPOJIUTOB C Pa3JIUYHBIM TUIIOM XH-
MUYECKOM CBsi3u. CTEeneHb AIEKTPOIUTHUECKOMN 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 X CBOMCTBA.

Kucnotsl, ux kinaccudukarus. Jucconuyanus KUCIOT U UX CBONCTBA B CBETE TEO-
PHHU SJIEKTPOJIMTUYECKON AUCCOIMAMU. MOJIEKyIsSipHbIE U HOHHBIE YPAaBHEHUS pe-
aKuuil KucioT. B3anMoneiicTBUE KHUCIOT C METaIaMH. DJIEKTPOXUMHYECKHUI
pPAN HANPSDKEHUW METauioB. B3aMMOIENCTBUE KHUCIOT C OKCHAAMU METAJLIOB.
B3anmopaencTBue KUCIOT C OCHOBAaHMSIMM — PEAKLUUs HeuTpanu3auuu. Bizaumo-
JelCTBUE KUCIOT ¢ coisiMu. Mcnonb3oBanue TabauIlbl pacCTBOPUMOCTH ISl Xa-
PAKTEPUCTUKA XUMHUUYECKUX CBOUCTB KUCIIOT.

OcHoBanusi, ux kiaccudukanusa. Juccoruanus OCHOBaHMN U WX CBOWMCTBA 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 MPU 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 U COJIsIMU. VcTionb30BaHue TaOJIUIBI PACTBOPUMOCTH ISt
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

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

['eHeTHUECKUE psAIbl METAUIOB U HEMETAJUIOB. | eHeTHYECKas CBsI3b MEKY KIIACCAMU
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 PEAKIUNA METOJOM SJIEK-
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 AJIEKTPOJIUTOB 10 KOHIA. 3. CBOWMCTBA KUCIOT, OCHOBAaHUM, OKCHJIOB U CO-
neit. 4. PereHne 3KCneprMEHTANIBHBIX 3a1a4.

MeTajLiibl -23 4yaca

[TonoxxeHne MeTaiioB B NMEPUOAUYECKON CUCTEME XMMHUYECKUX BJIEMEHTOB
. 1. MenneneeBa. Merayummdyeckasi KpUCTaUIM4eCcKasi peluieTka 1 MeTauiu-
yeckasi Xumudeckasi cBsi3b. O0mue pusnyueckue cBorcTBa merauioB. Cruia-
BbI, UX CBOMCTBA U 3HAYCHHUE. XMMHUYECKUE CBOMCTBA METAJUIOB KaK BOCCTa-
HOBUTEJECH. DIEKTPOXUMHUUECKUHN Psil HANPSHKEHUH METAJJIOB U €TI0 UCTIOJIb-
30BaHUE JUUISI XapaKTEPUCTUKA XUMHUUYECKUX CBOMCTB KOHKPETHBIX METAJJIOB.
CnocoObl MOTyYE€HUsI METAJJIOB: TIMPO-,TUAPO- U dJIEKTpoMeTautyprus. Kop-
pO3HsT METAJIJIOB U CITOCOOBI OOPHOBI C HEH.

ObOmas XxapakTepHUCTHUKa NIEJOYHBIX METaJJoB. Meraubl
B nipupoze. O6ime cnocoObl nx nojiydeHusi. Ctpoenue atomoB. lllenounsie
METaJUTbl — TPOCTHIC BEIIECTBA, UX (DU3NUECKHE U XUMHYESCKHUE CBOMCTBA.
Baxueinme coequHEeHUs LIEJTOYHBIX METAUIOB — OKCH/IbI, TUAPOKCUIBI U
conu (xJiopuel, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBOWCTBA U MIPHUME-
HEHHE B HapoJHOM X03siiicTBe. Kanuitnbie y1oopeHus.

OO6mas XxapaKTepHUCTHKa DJIEMEHTOB TJAaBHOW MOATPYIMHI
Il rpynnel. Ctpoenue aromoB. lllenoyHozeMenbHbIE METAILTBI — HPOCTHIE
BEIIIeCTBa, X (PU3UYECKHMEe U XUMHUYECKHE CBOMCTBa. BakHeiiume coeauHe-
HUS 1IEJ0YHO3EMEIIbHBIX 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*,

HpaKTI/IquKaH 4acTb

IpakTukym Ne 1
CBoilicTBa PacTBOPOB 3JIEKTPOJUTOB — 4 yaca

1. MoHHbIE peakiym.

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

3. CaolicTBa KUCJIOT, OCHOBAHUM, OKCHIOB U COJICH.

4. PelieHre SKCIIEpUMEHTANIBHBIX 3a7a4.

IpakTukym Ne 2
CBolicTBa METAJJIOB U MX COCINHEHHUN -3 yaca

1. OcyuiecTBieHNE HENMOYKN XUMHUYECKUX MPEBPAILICHUN METAIIOB.
2. [TomydyeHue U CBOMCTBA COEIMHEHU METAJIJIOB.

3. PemeHue ’kcrnepuMeHTaIbHBIX 3aJlay HA paclo3HaBaHUE U MOJyYCHUE
BEIIICCTB.

JlaGopaTtopHble ONbITHI.
1. Peakiuu, XapakTepHbI€ 1J1s1 pACTBOPOB KUCIIOT (COJISIHOM WUJTU CEPHOIN).
2. Peaknuu, xapakTepHble JIJII pacTBOPOB IIeN04eil (TMIAPOKCUI0B HATpHUS WIIU
KaJus).
3. Ilony4yeHue u CBOMCTBA HEPACTBOPUMOI'O OCHOBAHHUS, HAPUMEpP THAPOKCHUIA

13



meau (11).

4. Peakuuu, XxapakTepHble sl PACTBOPOB COJIeH (Hampumep, JUisl XJIOpHUia Meau
(.

5. Peakuuu, xapakTepHble [ OCHOBHBIX OKCHJIOB (HApuUMep, JJIsl OKCHJIa Kallb-
).

6. Peakuuu, xapakTepHbIe JIJIsl KUCIOTHBIX OKCUIOB (HApUMep, JUIsl YIJIEKUCIIOTO
rasa).

7. O3HakoMJIEHHE ¢ 00pa3laMu METaJlJIOB.

8. BzanMonencTBue METAIIIOB C paCTBOPAMU KUCIIOT U COJIEH.

9. O3nakomiieHHE ¢ oOpa3laMud NPUPOAHBIX COCJUHEHUU: a) HaTpus; O)
KaJblUs; B) aJIIOMUHHUS; T) KeJe3a.

10. IlomyueHue ruapoKcHAa ATIOMUHUSA M €T0 B3aUMOJCHCTBHE C PACTBOPaMU
KHUCJIOT U IIEJIOYEH.

11. KauecTBeHHBIE pEeaKIIMX HAa HOHBI Fe?* u Fed®*,

TPEBOBAHUSA K YPOBHIO TIOATI'OTOBKH YYAIIUXCS 9 KIIACCA

B pe3yaivmame uzyuenun npeomema yuauiuecs 00JaHCHBL:
3HAMb/NOHUMAMb
* COCTaB U CTPOCHHE U3YUYCHHBIX BEIIECTB, MX BaKHEHIIINE (U3UUESCKUE U
XUMHUYECKHUE CBOMCTBA, OMOJIOTHYCCKHUE JCHCTBUSI;
* 3HAHUS 00 YCIIOBUSIX, B KOTOPBIX MPOSIBJISIIOTCS XUMHUYECKUE CBOMCTBA
BEIIECTB, CIOCO0AaX yIMPABICHUS XUMUUYECKUMHU MPOI[ECCaAMU;

*[IPUMEHEHHE BELIECTB KOTOPhIE HAMOOJIEE YacTO yNOTPEOJISIOTCS B MO-
BCEHEBHOM XMU3HHU, ITUPOKO HCIOIB3YIOTCS B MPOMBIIIIEHHOCTH, CEllb-
CKOM XO3S5I1CTBE, HA TPAHCIIOPTE;

* CUCTEMY BAXHEUIINX NOHATUN XUMUU U TEPMUHOB, HOMEHKJIATYPY
BEIIECTB, T. €. UX HAa3BaHUsI, XUMUYECKUE (POPMYJIIBI U yPABHEHUS;

*J1aBaTh OIPEIEICHNS N3YYECHHBIX IOHATUI: BEILECTBO (XUMUYECKUI DJIEMEHT,
aToOM, MOH, MOJIEKYJIa, KPUCTAJUIMYECKas peLIeTKa, BEIICCTBO, IIPOCTHIE U CIIOXK-
HbIE BEIIeCTBa, XUMHUUYECKasi pOopMya, OTHOCUTEIbHAsI aTOMHAsl Macca, OTHOCH-
TeJIbHAsI MOJIEKYJISIpHAst Macca, BaJIEHTHOCTh, OKCU/bI, KHUCIIOTHI, OCHOBaHUS,
COJIM, aM(pOTEPHOCTh, UHIUKATOP, MEPUOINYECKUI 3aKOH, IEPUOINUECKast CU-
cTema, epuoInyecKkas Tadbymua, H30TOIbl, XHMUYECKAs CBA3b, IJIEKTPOOTPHU-
ATEJIbHOCTh, CTENIEHb OKUCIICHUS, SJIEKTPOJINT); XUMHUYECKasi peakuus (Xu-
MHUYECKOE YPABHEHUE, TEHETUYECKAS! CBA3b, OKUCICHUE, BOCCTAHOBJICHUE, DJICK-
TPOJIUTHUYECKAsL TUCCOLUALINS, CKOPOCTh XUMUYECKON PEaKIlm);

Ymemso

*ONMCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO IIPOBE ICHHBIE DKCIIEPUMEH-
ThI, UCTIOJIB3YS JIJISl ’TOTO €CTECTBEHHbIN (PYCCKUM, POJHOM) SI3bIK U A3bIK XH-
MHH;

*OIKCHIBATH U PA3IM4aTh U3yUYECHHBIE KJIACCHI HEOPTAHUYECKUX COCIMHEHUH,
IIPOCTHIC U CIIOJKHBIE BEIIECTBA, XUMUYECKUE PEAKIUHY;

*KJacCU(pUIUPOBATh U3yUEHHBIE OOBEKTHI U SIBJICHHUS;
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*HA0JTIOJIATh IEMOHCTPUPYEMBIE H CAMOCTOSITEIIEHO TIPOBOUMBIC OITBITHI, XUMUYE-
CKHE PEaKIIUH, MPOTEKAIOIINE B IPUPO/IE U B OBITY;

*MOJICJIUPOBATH CTPOSHUE aTOMOB JIEMEHTOB TIEPBOT0 — TPETHETO MEPUOIO0B
(B pamMkax M3y4YeHHBIX NOJ0XKeHUuU Teopuu . Pesepdopna), crpoerue npo-
CTEHUIIINX MOJICKYJI;

*aHAJIM3UPOBATh U OIEHUBATH TOCIICACTBHS IS OKPYKAOIIEH Cpeabl OBITOBOM
U TIPOM3BOACTBEHHON IEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOHN ¢ MepepabOTKOM
BEIIECTB;

*IIPOBOJUTH XUMUYECKUN IKCTICPUMEHT;

*OKa3bIBaTh TEPBYIO MOMOIIL MPH OTPABICHUSIX, 0XKOTaX W JPYIHX TpaBMax,
CBSI3aHHBIX C BEIICCTBAMH U J1a00PATOPHBIM 000PYIOBAHUEM.

CPEJICTBA OBYUEHUA
1 Xumuueckas JabopaTtopHas 1ocyjaa, anmnapaThl ¥ IpUOOPHI.
2.Monenn.
3.9KpaHHO-3BYKOBBIC CPEJICTBA OOYUCHHUSI.
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10 KUIIACC

IToBTOpEeHUE OCHOBHBIX BOIIPOCOB Kypca
9 kaacca u BBeaeHue B Kypce 10 kiacca -3 yaca

OOmas xapakTepUCTUKa METAJJIOB: MOJIOKEHUE B IEPUOIMUYECKONU 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.
Kpucramnmyeckoe cTpo€HHUE HEMETAIUIOB — IPOCTBIX BEUIECTB. AJUIOTPONIHUS.
du3nyeckue CBOKWCTBA HeMeTaIOB. OTHOCUTENBHOCTh MOHITHNA «METAJID,
«HEMETAaJI».

Bonopon. IlomoxeHne B NIEPUOAMYECKON CUCTEME XUMUUYECKUX 3JIEMEHTOB
. U. Menneneea. CtpoeHue aroma U MOJIEKyJibl. DPHU3NYECKUE U XUMHU-
YeCKHE CBOKWCTBA BOJOPOJA, €ro NOJYyYEHUE U IPUMEHEHUE.

Ob6mas xapakTepucTtuka rairoresoB. Crpoenue atomoB. Ilpo-
CTbl€ BELIECTBA, UX (PU3UUECKHE U XMMHUUYECKUE cBoMcTBa. OCHOBHBIE COEU-
HEHUS TaJOTE€HOB (TraJlorT€HOBOJOPOJbl U TaJOTeHU]bl), UX cBoilicTBa. Kaue-
CTBEHHas peakuus Ha xjJopua-uoH. Kparkue cBenenus o xjope, 6pome, ¢pro-
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. CepoBoIOpOaHAsA U CepHUCTAsA KUCHOThI. CepHas KUCIOTa 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, CBOICTBA, MoJiyueHHUe U npumeHeHue. Colu aMMOHUS, 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, aLIOTPONIHS, CBOMCTBA 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-
nudukanuit, npumenenne. Oxcuasl yriaepoaa (1) u (IV), ux cBoiicTBa H
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 npumeHenune. 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 #0-
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 HEMETAJJIOB M MX COCIMHEHMH - 3 yaca

1. Pemenne skcriepuMeHTaNbHBIX 3a51ad 1o teme «lloarpynna kuciopona». 2.
Pemenne sxcnepuMeHTanbHbIX 3a1a4 1no teMe «lloarpynmsl azota u yraepoaay». 3.
[Tonyuenue, cobrpanuie 1 pacrio3HaBaHUE a30B.

Oprannuyeckue coeqnHeHus -17 yacos
BemecrtBa opraHnuecKkne U HEOPTraHMYECKUE, OTHOCUTEIBHOCTh MOHATUS «Opra-
HUYECKHUE BeniecTBay. [I[pudanHbl MHOTOOOpa3usi OpraHMYECKUX COSTMHEHUN. XUMU-
YECKOE CTPOCHHUE OPraHMYECKUX COCOMHEHUW. MOJEKYJISpHbIE U CTPYKTYpPHBIE
(bOopMyIIbl OPTaHUYECKUX BEIIECTB.
Meran u 3taH: crpoeHne MoJeKkyid. ['openue meraHa u 3taHa. JleruapupoBaHue
sraHa. [I[pumeHeHne MeTaHa.
XUMHUYECKOE CTPOEHHE MOJIEKYJbl 3TWieHa. JlBoWHas cBsA3b. B3aumojaencrBue
JTUJIEHA ¢ BoAou. Peaknuu nonumepusauuu >tuieHa. [lonustuiien u ero 3Have-
HUE.
[ToHsiTHE O MIpeneIbHBIX OJJTHOATOMHBIX CIUPTaX Ha MPUMEpPaX METaHOJa U ATAHO-
na. TpexaToMHBIN COUPT — TIIULEPHUH.
[Tonsarue 06 anpaeruiax Ha mpuMepe YKCyCcHOro anpaeruaa. OKUCIICHUE alib/IeTH-
Jla B KUCJIOTY.
OMHOOCHOBHBIC TIpEIETbHBIE KAPOOHOBBIE KUCIIOTHI HAa MPUMEPE YKCYCHOW KHUCIIO-
Thl. Ee cBolicTBa 1 npuMeHnenue. CTeapuHOBasi KUCJIOTa KaK MPeACTaBUTENb KUP-
HBIX KapOOHOBBIX KHUCIIOT.
Peaknun >Tepudukanuu 1 MOHATHE O CIOXKHBIX dPupax. Kupbl Kak CI0XKHbBIC
3(pUpHI TAUIIEpUHA U KUPHBIX KUCIIOT.
[TonsTue 06 aMuHOKHMCIOTax. Peakinu moauKkoHAeH caIuu. benku, ux cTrpoeHue u
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OHoJ0ornyecKas pob.
[Tonsarue 06 yrneBonax. ['moko3a, ee cBoiicTBa u 3HaueHue. Kpaxman u nemiro-
7032 (B CpaBHEHHH ), UX OMOJIOTMYECKAsl POJIb.

JemoncTpanuu. Moaenu MOJIEKyJl MeTaHa U APYTUX YIIeBOAOPOoAoB. B3aumo-
JeficTBHE 3TUIIEHA ¢ OPOMHOM BO/IOM M pacTBOPOM IepMaHraHara kanus. OOpasipl
3TaHoJIA ¥ ImueprHa. KauecTBeHHas peakliis Ha MHOTroaTtoMHsele ciupThl. [lomyye-
HHUE YKCYCHO-3TWJIOBOTO 3(upa. OMblIeHUE xupa. B3anMoaencTBue ritoKo3bl ¢ am-
MHAYHBIM PacTBOPOM OKcHja cepedpa. KauectBeHHas peakuusa Ha kpaxmai. Jloka-
3aTENIbCTBO HAJMMUMS (PYHKIIMOHAIBHBIX TPYII B PaCTBOPAaX aMHHOKHUCIOT. ['opeHue
0esKOB (LIepCTH WIN NITUYBKX NepheB). L[BeTHBIE peakiiy OeNKoB.

JlabopatopHble onbIThI. 9.13roToBIEHIE MOJIETIC MOJIEKYT yTaeBo10poaAoB. 10.
CgoiicTBa riuuepuHa. 11. B3aumogeiicTBUE TIIFOKO3BI C THAPOKCUIOM MEIU
(I) 6e3 HarpeBanus u npu HarpeBanuu. 12. BzaumoneicTBrue kpaxmania ¢ Ho-
JIOM.

O06o001meHne 3HAaHUM MO0 XMMHHU 32 KypPC OCHOBHOM HIKOJIBI -13 yacoB

DU3NYECKUN CMBICIT TIOPSJIKOBOIO HOMEpA DJIEMEHTAa B MEPUOIUUYECKON CH-
creMe xumudeckux snemeHToB [[. 1. MenneneeBa, HOMEpOB Meprojia U Ipym-
1bl. 3aKOHOMEPHOCTU W3MEHEHHsI CBOWCTB AJIEMEHTOB U WX COCIUHECHUM B
MepruoJax M rpynmax B CBETE€ MPEJICTaBICHUN O CTPOCHUH aTOMOB JJIEMEH-
TOB. 3HaUYEHHUE MEPUOUIECKOTO 3aKOHA.

THUnbl XUMHUYECKHUX CBS3€H M THITBI KPUCTANIMICCKUX pEIIeTOK. B3anmo-
CBSI3b CTPOCHUS M CBOMCTB BEIIECTB.

Kmaccudukanms XUMHUYECKUX pEakuil 110 pa3JIMdHBIM I[TpU3HAKaM
(4ucIIO M CcOCTaB pearupyromux U oOpa3yroluxcsl BEIIECTB; TEIIOBOU (-
(beKT; WCIOJb30BaHHUE KaTalau3aTropa; HampaBjIeHUE; W3MCEHCHHE CTEIeHEH
OKHCJICHUSI aTOMOB).

[IpocTeie U cnokHbIE BemiecTBa. Metamnbl 1 HeMeTaiulbl. [ eHeTnueckue
psIAbI METaJIa, HEMETaJla U IepexoiHOTo MeTasia. OKcuibl (OCHOBHBIE, aM-
(dboTepHbIe U KUCIOTHBIC), THAPOKCUJIBI (OCHOBaHMS, aM(OTEpHBIE THIPOK-
CUABI U KHUCJIOTHI) U COJIM: COCTaB, KiacCUPUKAIUSI U OOIUE XUMHUYECKUE
CBOMCTBa B CBETE TCOPHUHU DJIEKTPOJIUTHUECKON TUCCOIUAIINHN U TIPEJICTaBIIC-
HUH O TIpoIeccax OKUCIICHUS-BOCCTAHOBIICHUS.

IIpakTHyeckasi 4acThb.
IpakTukym Ne 1
CBO0JiCTBA HEMETAJLJIOB M UX COeAUHEHHNH - 3 yaca

1. Pemmenue skcniepuMeHTaIbHBIX 3a1a4 110 TeMe «lloarpymnmna kuciopoaay.

2. Pemenue skciepuMeHTaNIbHBIX 3aj1a4 110 Teme «lloarpynmel a3oTa u yriepo-
Ja.

3. [Nony4enwne, cobupanue v pacro3HaBaHUE Ta30B.

JlabopaTopHbIe ONBITHI.
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1. IlonydyeHue ruJipokcuaa IMHKA, UCCIEJOBAHUE €0 CBOMCTB
2. KauecTBeHHas peakuus Ha XJIOPUI-UOH.
3. KauecTBeHHas peakius Ha CyJib(paT-HOH.
4. Pacno3HaBaHueE COJIEN aMMOHUS.
5.IlosydyeHue yriaeKucsiaoro ra3a u €ro pacno3HaBaHHUE.
6. KauectBeHHas peakius Ha KapOOHAT-UOH.
7. O3HaKOMJICHHE C IPUPOJHBIMU CUITUKATAMU.
8. O3HaKOMJIEHUE C MMPOAYKIHNEN CUITUKATHON MPOMBIIIUICHHOCTH.
9. UsroToBneHne Moienieit MOJIEKy1 yTieBOI0POAOB.
10. CpoiicTBa rmuueprHa.
11. BzaumogeiictBue riatoko3bl ¢ ruapokcuaoM meau (I1) 6e3 narpeanus u
MPpU HarpeBaHUMU.
12. B3aumonencTBue kpaxmania ¢ HOA0M.

TPEBOBAHMUMSA K YPOBHIO ITOAI'OTOBKUA YYHAIIUXCH 10
KIACCA

B pe3ynomame uzyuenus npeomema yuauwjuecsa O0O0NAHCHBL:

3HAMb/NOHUMAMb

* COCTaB U CTPOCHHUE BEIECTB, UX BaKHEHIINE (PU3NUECKHE U XUMHUUYECKHE CBOM-
CTBa, OMOJIOTUYECKHUE JICHCTBUS;

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

*[IPUMEHEHHE BEIIECTB KOTOPbIE HaKbOOoJIee YacTo YoTpeOst0TCS B TOBCEAHEBHOM
JKU3HU, HIUPOKO HMCHOJB3YIOTCS B MPOMBIIUICHHOCTH, CEIhLCKOM XO3SHUCTBE, Ha
TPaHCIOPTE;

* CUCTEMY Ba)KHEWIIMX MOHITUN XUMUU U TEPMUHOB, HOMEHKJIATYpy  BEILIECTB,
T. €. UX Ha3BaHUs, XUMHUECKUE (HOPMYIIbI U ypaBHEHUS;

*l1aBaTh OMNPEJEICHUS] M3YYCHHBIX TMOHSTHN: BEUIECTBO (XMMHYECKUU HIIEMEHT,
aToOM, MOH, MOJIEKYJIa, KPUCTAJUIMYECKasl pEIIeTKa, BEIIECTBO, POCTHIE U CIOKHbBIE
BEIECTBA, XUMUYECKast (hOpMyJia, OTHOCUTEIbHAS aTOMHAsI Macca, OTHOCUTEIbHAs
MOJIEKYJIIpHAs Macca, BaJCHTHOCTb, OKCHJIbI, KHUCJIOThI, OCHOBaHUS, COJIU amdo-
TE€PHOCTb, HHANKATOP, NEPUOJUUYECKUN 3aKOH, IEPUOANYECKAS] CUCTEMA, ITIEPUOIU-
yeckasi TabJuIa, U30TOMbI, XUMUYECKasl CBSI3b, DJIEKTPOOTPHUIIATEILHOCTD, CTENEHb
OKHUCJICHHUSI, SJICKTPOJIUT); XUMUUECKasl peakius (XUMUUECKOe ypaBHEHHE, TEHETH-
YyecKkas CBSI3b, OKHMCIIEHHE, BOCCTAHOBJICHUE, AJIEKTPOJUTHYECKAss IUCCOIMAIIUS,
CKOPOCTb XUMUYECKOHN peaKIun);

ymems

*OINMKCHIBATh JICMOHCTPAIITMOHHBIE U CAMOCTOSATEIIBHO MTPOBEJACHHBIE JKCIIEPUMEH-
ThI, UCIIOJIB3YS JJII 3TOTO E€CTECTBEHHBIN (PYCCKHUM, pPOJHOM) SI3BIK U SI3BIK XU-
MUU;

*OMKCHIBATh U Pa3inyaTh U3YUYEHHbIEC KJIACCHI HEOPTAaHUYECKUX COEAUHEHUM, Mpo-
CTBIE€ U CJIOKHBIE BEIIECTBA, XUMUYECKHUE PEAKIINH;

sKacCUUIIMPOBATh U3YYCHHBIE OOBEKTHI U SIBJICHUS;

*HaOJI0/1aTh IEMOHCTPUPYEMBIE 1 CAMOCTOSTEIHLHO TIPOBOAMMBIE OIBITHI, XUMHUYE-

19



CKHE peaKINH, MPOTEKAIOIIKE B IPUPOJIE U B OBITY;

*JIeNIaTh BBIBOJbI M YMO3AKIIOUEHHS U3 HAOMIOACHUHN, N3YYeHHBIX XUMUYECKUX 3a-
KOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUCHHBIX BEIIECTB Mo aHa-
JIOTUU CO CBOMCTBaAMU U3YYCHHBIX;

*CTPYKTYpUPOBATh U3yUYEHHBIH MaTepual U XUMHUYECKYI0 HHGOPMAIIHIO, MTOTY4YeH-
HYIO U3 IPYTUX UCTOYHUKOB;

*MO/JICJIUPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB NEPBOTO — TPETHETO MEPUOIOB (B
paMKax HM3y4YEHHBIX MOJOKEeHH Teopuu D. Pezepdopaa), crpoeHre npocTedmmx
MOJIEKYJT;

*aHAJTU3MPOBATh U OIICHUBATh MOCJEICTBUS ISl OKPY’KaIOIIEH Cpeibl OBITOBOM U
MPOU3BOJICTBEHHON JIESITEILHOCTH YEJIOBEKAa, CBS3aHHOM C MepepabOTKON Be-
IIECTB;

*[IPOBOANTH XUMHUYECKUI 3KCIIEPUMEHT;

*OKa3bIBaTh MEPBYIO NIOMOILb IIPH OTPABIECHUAX, 0KOrax M JPYTrux TpaBMax, CBs-
3aHHBIX C BEIIECTBAMHU U J1a0OPaTOPHBIM 000PYAOBAHUEM

CIIMCOK PEKOMEHJIYEMOHN YYEBHO-METO/JINYECKOH
JINTEPATYPBI

1. T"a6puensa O. C, yueOHUK AJ1s1 00111€00pa30BaTEIbHBIX YUPEK/IC-
Huii Xumus. 8 ki.: — M.: JIpoda, 2011r

2.T'abpuensu O. C, OctpoymoB U. I'. HacTtonpHas KHUTA YIUTEIA.
Xumus. 8 ki.: Mertoaudeckoe nocoone. — M.: [Ipoda, 2002—2003.

3. Xumusi. 8 xi1.: KoHTponbHbBIE U TpoBepoUYHBIE paboThI K yueObHuky O. C.
IN'abpuensna «Xumus. 8» O. C. I'abpuensy, 1. H. bepe3skun, A. A. YuiakoBa
u np. — M.: JIpoda, 2003—2005.

4. Xumusi. 8 xi.: KoHTpoJIbHBIE U TIPOBEpOUHbIe paboThl K yueOHuky O. C.
lNa6puensina «Xumus. 9 / O. C. 'abpuensn, [1. H. bepe3kun, A. A. Ymako-
Ba u ap. — M.: [Ipoda, 2003—2005.

5. "a6puensu O. C, CmupnoBa T. B. U3yuaem xumuto B 8 ki.: [u-
JJaKTHYeCKue MaTtepualibl. — M.: bauk nuroc, 2004.

6."ab6puensa O. C, Octpoymos U. I'. M3yuaem xumuto B 9 ki.: [{u-
JIakTU4YecKue Marepuainbsl. — M.: bauk mroc, 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 yue6-
Huky O. C. I'abpuensna «Xumus. 9». — M.: IIpoda, 2005.

9.T'a6puensH O. C, PynoB H. H.Tonkyunos B. . Xumuueckuit
DKCHOEPUMEHT B OCHOBHOM 1ikoJie. 8 ki1. — M.: [Ipoda 2005 r.

10.I"'a6puensn O. C, BockooboiinukoBa H. Il. Xumus B Ttecrtax, 3a-
nadax, ynpaxHeHusix. 8—9 ki. — M.: JIpoda, 2005.

CPEJACTBA OBYYEHUSA
1 Xumudaeckas 1abopaTtopHasi ocyja, anmapatbl ¥ IpuOOopHI.
2.Monaenu.
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3.OKpaHHO-3BYKOBBIE CPECTBA OOyUEHUSI.

COI''TACOBAHO

IIpotokon 3acenanus
METOIMYECKOTO 00 BEANHEHNUS
I'KOY mkonsi-uatepHara Ne 2 r. Eficka
ot «31» aprycra 2023 1. Ne 1
XKepneesa B.O.
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COI'TACOBAHO

3amecturens qupekropa no YBP

«31» aBrycra 2023 .

Epmosa H.H.
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