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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPEJIMETA

Pes3ynvmamut uzyuenus npeomema:

JlesTensHOCTh y4uuTeNss B OOYYeHHHM XHUMUU B CpeqHeil (TOJMHOM) IIKOJNe MOJDKHA OBITh
HaIpaslieHa Ha TOCTH)KEHUE 00YYAIOIIMMUCS CIAEAYIOUINX JIUYHOCHHBIX PE3YTbMamos:

1) B yennocmmuo-opuenmayuonHoii cghepe — IyBCTBO TOPAOCTU 32 POCCHUUCKYIO XUMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb;

2) B mpy0osoiti cghepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEIIe 00pa3oBaTeIbHON U
npodeccuoHanbHOM TPaeKTOPHUH;

3) B nosnasamenvHol {KOCHUMUBHOU, UHMELIeKMYAIbHOlL) chepe — yMEHUE YIPABISTH CBOCH
MO3HABATENIbHOM J1€ATEIbHOCTHIO.

Memanpeomemnuvimu pe3ynbmamamu sBISIIOTCS:

1) ucnonp3oBaHUE YMEHMM M HABBIKOB pAa3JMYHBIX BHJAOB II03HABATEIHHOM JESITEIHHOCTH,
MPUMEHEHUH OCHOBHBIX METOJOB IMO3HAHUS (CUCTEMHO-WH()OPMAIMOHHBIA aHaIN3, MOJICITHPOBAHUE)
JUTS U3YYEeHHsI Pa3JIUYHBIX CTOPOH OKPYXKaroIlei NeiiCTBUTEIbHOCTH;

2) UCTIONTb30BAaHUE  OCHOBHBIX  HMHTEUICKTYaJbHBIX  Omeparuii: (opMylIHpOBaHHE THUIIOTE3,
aHaJIu3 ¥ CUHTE3, CpaBHEHUE, 0000IIeHHEe, CUCTEMATH3aI|s, BBISIBICHUE TPUUYUHHO-CIIECICTBEHHBIX CBSI-
3€M, IIOMCK aHaJIOTOB;

3) yMeHue reHepupoBaTh HJIEU U ONPeesITh CPEACTBA, HEOOXOUMBIE I UX pealu3allii;

4) yMeHUE OMpeneNsITh UENH U 3a/Ja4ll JesTeIIbHOCTH, BIOUPATh: CPEICTBA pEATU3AINH EIH U
MPUMEHSTh UX Ha MPaKTHKE;

5) UCTIONB30BaHUE PA3IMYHBIX HMCTOYHHMKOB JUIsI TOJNIYU4EHUsS XHUMHUYECKOH wuHpopmamnmu,
MOHMMaHUE 3aBUCUMOCTU cojepkaHus U (OpMbl TpelIcTaBiIeHUs HHPOPMAMU OT Ieneit
KOMMYHHKAITUH U ajJpecaTa.

B obGnactu npeomemmnvix pesynomamoe U3ydeHHE XUMHUU TPEAOCTABIAET YUYCHUKY
BO3MOXXHOCTh Ha CTYIEHU CpeAHero (TOJHOro) o0miero oOpa3oBaHMs HAYYUTHCS HA MPOPUILHOM

YPOBHE

1) B nosnasamenvhoii chepe:

a) JaBaTh ONpPEIeICHUS N3yUYEHHBIM TIOHITHSM;

0) OINMKCHIBATh JIEMOHCTPAIMOHHBIE M CAMOCTOSTEIHHO IMPOBEIECHHBIC SKCIICPUMEHTHI,
WCIIONB3YS JIJIS TOTO €CTECTBEHHBIN (PYCCKUM, POTHOMN) SI3BIK U SI3bIK XUMHUU;

B) OOBSICHSITH CTPOSHUE U CBOMCTBA M3YYCHHBIX KJIACCOB HEOPTaHUYECKHX U OPTaHUYECKUX
COCTMHEHHI,

r) KJIACCU(UIIUPOBATH N3YUECHHBIC OOBEKTHI U SIBIICHUS;

1) Ha0II0aTh JIEMOHCTPUPYEMBIE U CAMOCTOATEIBHO MPOBOAUMBIC ONBITHl, XUMUUYECKHE
peaxIuu, MPOTEKAIOIIHE B IPUPOJIC U B OBITY;

e) HCCIEI0BaTh CBOMCTBA HEOPTaHWYECKUX M OPraHMYECKUX BEIIECTB, OMNPEACNIATh HX
MIPUHAIICKHOCTh K OCHOBHBIM KJIACCaM COSIMHECHMUIA,

x) 000011aTh 3HAHWS W JIeJIaTh OOOCHOBAHHBIC BBHIBOJBI O 3aKOHOMEPHOCTSX H3MEHCHHS
CBOICTB BEIIIECTB;

3) CTPYKTYPUPOBATh Y4eOHYIO HH(OPMAITHIO;

M) MHTEPIPETHPOBATH WH(GOPMAIHMIO, TOJYYEHHYIO M3 APYTrUX HMCTOYHUKOB, OIEHHBATH €€
HAYYHYIO JIOCTOBEPHOCTB;

K) OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUs XHUMHUYECKUX PpEaKIHii, MPOrHO3HPOBATH
BO3MOYKHOCTh MX MIPOTEKAHUS Ha OCHOBE 3HAHUH O CTPOSHUH BEIIECTBA M 3aKOHOB TEPMOJAMHAMUKH;

JI) O6’b$ICH$ITB CTPOCHUC aTOMOB 2JICMCHTOB 1—4-to NnepruoaoB € UCIOJIB30BAHUCM JSJICKTPOHHBIX
KOH(UTyparuii aTOMOB;

M) MOJIEIMPOBAaTh CTPOEHHE MPOCTEUIINX MOJIEKYJ HEOPraHWUYECKUX M OPraHMYECKHUX BELIECTB,
KPHUCTAJIIOB,;

H) MIPOBOJIUTH PACUETHI 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

0) XapaKTepH30BaTh H3yUCHHBIC TEOPHH;

H) CaMOCTOATECIIBHO IIOGBIBaTB HOBOC€ IJIA CG6$I XUMHUYCCKOC 3HAHUC, UCIOJBb3yd HJISI 3TOTO
JOCTYITHBIE HICTOYHUKHY HH(pOpMaIum;

2) B YyeHHOCMHO-OPUEHMAYUOHHOU chepe— TPOTHO3UPOBATh, AHAIM3UPOBATH M OLIEHUBAThH
MOCTICNICTBYSI JIUIST OKPY’KAIOIIeH cpelbl OBITOBOW M MPOW3BOACTBEHHOW IESTEIHHOCTH UEIOBEKa,




CBSI3aHHOM C MepepabOTKOM BEIIECTB;

3)B mpyoosou cghepe— CcaMOCTOSTENBHO IUIAHUPOBAaTh M IMPOBOJUTH XUMHUECKUI
AKCIIEPUMEHT, COOMIoJasi TMpaBWia Oe30MacHOM paboThl C BeEMIeCTBAMH U JIAOOPaTOPHBIM
00opynOBaHUEM;

4) B chepe gusuueckoii Kyromypsl— OKa3bIBaTh MEPBYIO MOMOIIb TPU OTPABIICHUAX, 0KOTaX U
JPYTUX TpaBMaXx, CB3aHHBIX C BEIIECTBAMHU U JTJAOOPAaTOPHBIM 000PYAOBAHHEM.

B crannapre npo¢duiabHOro YpoBHSI CUCTEMa 3HAHUN O XMMUYECKUX 3JIEMEHTaX M CBOMCTBaxX MX
COEMHEHUI pacummpsieTcs M yrIIyOJsieTcs Ha OCHOBE INPEACTAaBICHUH O CTPOCHMM BEILECTBA,
XUMHUYECKOH CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKLINNA, pACCMAaTPUBAEMBIX C TOUKH
3peHUs] XMMUYECKOM KHHETUKH W XUMHUYECKOW TEepMOAMHAMUKH. TeM caMblM o0OecreuynBaeTcs
MO/ITOTOBKA BBIMYCKHUKOB LIKOJIBI K MPOJOJKEHUIO0 00pa30BaHUsl B CPEIHUX CIICLUAIbHBIX U BBICIINX
Y4eOHBIX 3aBEACHHSIX, MPOQPHUIL KOTOPBIX MPEeIyCMATPUBACT H3YYCHHE XHUMHH, U MOCIEIYoIeH
npodeccuoHanbHOM e TENIbHOCTH.

ConepmaHne paﬁoqeifl IporpamMmsal 110 XUMHH

3a oCHOBY B3siTa mporpamma kypca xumuu miasi X— XI KimaccoB 001e0o0pa3oBaTeNbHBIX YUPEKACHUN
(6azoBerit ypoBenp) O.C. T'abpumensna um CTaHmapT cpegHero oOmero obOpa3oBaHUs MO XUMHHU (0a30BBIH
YPOBEHB).

Beenenue

[Mpenmer opranmdeckord xumuu. CpaBHEHHE OpPraHUYECKHUX COCAMHCHUH C HEOPraHUYEeCKHMU.
[Ipupoanbie, HCKYCCTBEHHBIE U CHHTETHYECKHUE COSIMHEHUSI.

Tema 1. Teopusi cTpoeHUsI OPraHUYECKUX COeTNHEHUIt

BanentHocTh. XWMHYECKOE CTPOCHHE KaK IMOPSAIOK COCAMHEHHS aTOMOB B MOJEKYJE COIJIACHO HX
BaJIeHTHOCTH. OCHOBHBIE IMOJIOKEHUSI TEOPHH XUMHYECKOIO CTPOCHHUSI OpraHuuecKux coenuHeHuil. [lonstue o
TOMOJIOTHH W TOMOJIOTaX, M30MEPUU U M30Mepax. XuMudeckue GopMyssl U MOJAETH MOJEKYJ B OpraHMYECKOH
XUMHH.

JdemoncTpanuu. Moaenu MoJIeKyJl TOMOJIOTOB M H30MEPOB OPraHMUYECKUX COCTUHECHUH.

Tema 2. YrieBomnopoasl M X IPHUPOJHBIE HCTOYHNKH

[Ipuponusrii ra3. A 1 kK a H bl. [IpupoaHsIli Ta3 KaK TOIUIMBO. | OMOJIOTMYECKHHA PSI, U30OMEPHS U
HOMEHKJIaTypa allkaHOB. XMMHYCCKHE CBOWCTBA AJIKAHOB (Ha MpUMEpe METaHA W ITaHA): TOPCHHUE, 3aMEIlCHUE,
pasioxeHue U aeruapupoBanue. [I[puMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

A 7K € H Bl. DTHJICH, €r0 MOJIyIeHHEe (IeTHIPUPOBAaHUEM dTaHa U IETHApaTaIlieii 3TaHOA).

XVWMHUYECKHe CBOWCTBAa JTWJIEHA: TOPEHHE, KAueCTBEHHBIE PEaKIUH, THAPATAIHs, MOIUMEPHU3AIINSL.
[onmaTHieH, ero cBoiicTBa 1 NpuMeHeHne. [[puMeHenne 3TnieHa Ha OCHOBE CBOMCTB.

AnTKkaagueHB W KaydyKk u [loairne 06 ankagueHax Kak yrieBOJOpPOJAX C ABYMsI TBOMHBIMU
CBSI3SIMU. XUMUYIECKHE CBOMCTBA OyTamueHa-1,3 u u3onpena: o0eciBeunBaHre OPOMHOM BOIBI M TIOJNMEPH3AIIHS
B Kay4yKku. Pe3una.

A 11 K U H BI. AlICTWICH, €Tr0 TOJYYCHHUE MUPOIM30M METaHa W KapOWIHBIM CIIOCOOOM. XHUMUYECKHE
CBOWCTBA alleTHIEHA: TOpeHne, 00ecIBeYrnBaHre OPOMHOM BOJIBI, IPUCOETUHEHNE XJIOPOBOJOPOIA U THAPATALIUS.
[IpumeHneHune aneTHICHA HA OCHOBE CBONCTB.

b e v 3 0 n. Ilonyuenue OeH3oNa W3 TeKcaHa M aneTHIeHAa. XMMHUYECKHE CBOWCTBa OCH30ia: TOpEHHE,
raJloreHupoBaHue, HuTpoBanue. [ [puMeHeHne 6eH301a Ha OCHOBE CBOWCTB.

He ¢ 1 5. CocraB u nepepadborka HedTH. HedrenpomykTsl. beH3uH 1 moHsTHE 00 OKTAHOBOM YHCIIE.

Jdemonctpanun. [openne anerwneHa. OTHOLIEHWE OSTWIIEHA, aleTWwieHa W OeH30Jla K PacTBOPY
nepmanranara kanus. [lodydeHne sTuieHa peakuyueil AeTuapaTaluy dTaHoa, alleTriIeHa KapOuaHBIM CIIOCOOOM.
Paznokenne xaydyka mpu HarpeBaHWH, UCTIBITAHHWE MPOAYKTOB PA3JIOKEHHS Ha HENpeaenbHocTh. Komekums
00pa3uoB HepTH U HEPTETIPOAYKTOB.

JlaGopaTopHbie omnbIThl. 1. OrmpeneneHne 3JIEMEHTHOIO COCTaBa OPraHUYECKUX COCTUHEHUI.
2.13rotoBneHne Mojmeseit MoJieKyl yriieBomoponoB. 3. OOHApY)KEHHE HEMPEACIbHBIX COCAUHEHUN B KUIKUX
He(renpoaykrax. 4. [lonydyenne u cBolicTBa amerwieHa. 5. O3HakomileHUE ¢ KoJuiekiueil «HedTh 1 mpoayKThI
ee mepepadoTKm».

Konmponovuasa paboma Nel no meme: «Yeneeo00poowt»

Tema 3. Kucnoponcoaepskamue opraHuyeckue coeJHWHeHHs] M HMX MNPHPOIHbIE HCTOYHUKH
EnuHCTBO XMMUYECKOH OpraHU3aIiiy )KUBBIX OPraHU3MOB. X UMUYECKHI COCTAB KHUBBIX OPTaHU3MOB.

C 1 u p T b1 [lonydyenue 3TaHOIa OPOKEHUEM TIIOKO3bI U THApaTanuel STuieHa. [ uapoKcuiibHas rpymnmna
Kak ¢yHKOuoHanmbHas. [IpeicTaBieHne O BOMOPOAHOW CBS3M. XWMHYECKHE CBOWCTBA OSTaHOJIA: TOpPEHHUE,
B3aMIMOJICHCTBUE C HaTpUeM, 00pa30oBaHHUE MPOCTHIX U CIOXKHBIX 3(UPOB, OKHCICHHUE B anbaeru. [IpuMeHeHne
3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U MPEAYIpeKIACHHE.

[lonsiTre o mpeneapbHBIX MHOTOATOMHBIX CITUpTax. [ THUIeprH KaK MpeCTaBUTEeNThb MHOTOATOMHBIX CITHPTOB.
KauecTBennas peaxiysi Ha MHOTOaTOMHBIE cTIUPTHL. [[prMeHenne raumepuHa.




® ¢ H 0 1. [lomyuenue eHoIa KOKCOBAaHHEM KaMEHHOTO yIis. B3aumMHOe BiMsIHHE aTOMOB B MOJICKYJIE
(deHoma: B3aMMOJEICTBUE C THUAPOKCHAOM HATpPHUsl M a30THOM kucioroil. [IpumeHeHue ¢eHona Ha OCHOBE
CBOICTB.

A ns et u n bl [lomydyeHne anpIeruoB OKHUCIEHHWEM COOTBETCTBYIOIIMX CHHPTOB. XUMHUYECKHE
CBOMCTBA aJIb/ICTHJIOB: OKHCIEHHE B COOTBETCTBYIOILYIO KUCIOTY M BOCCTAHOBJIEHUE B COOTBETCTBYIOLINM CITUPT.
[Ipumenenne ¢popmanpaernaa v areTaibAerinia Ha OCHOBE CBOMCTB.

KapOounoBsie kucioT 5l [lonydyerne kapOOHOBBIX KHCIOT OKUCIEHHUEM allbACTHAOB. XUMHIECKHE
CBOMCTBAa YKCYCHOW KHUCIJIOTHI: OOIIME CBONCTBA C HEOPraHMYECKUMHU KHCIOTAMHU W pEaklus 3Tepu]HKaiuy.
[IpumeneHue yKCycHOM KUCIOTHI HA OCHOBE CBOMCTB. BrIciIne >kUpHbIe KUCIOTH Ha IPUMEPE MaJTbMUTUHOBOU U
CTE€apHUHOBOM.

CnoxHbie DbuUupH U XU Dp bl [lomydenue cinoxupx 3GupoB peaknueit srepudukanuu. CroxHbIe
3¢upel B  TpUpOAC, WX 3HauYeHWE. [IpUMEHEHHME  CIOXKHBIX J(QUPOB HA  OCHOBE  CBOICTB.
Kupsr kak ciaoxHble 3GUpbl. XUMHYECKHE CBONCTBA KHPOB: THAPOJIN3 (OMBUICHHE) M THAPUPOBAHHUE JKUIKUX
’)kupoB. [IpuMeHeHue KUpPoB Ha OCHOBE CBOWCTB.

Y rone B o I bl. YIIeBoAbl, 3HAUCHUE YIJICBOAOB B >KMBOM NPUPOJAEC U B JKU3HU UEIOBEKa.

I'moko3a - BemecTBO ¢ JBOHCTBCHHON (YHKIMEH - allbJETHOCIHPT. XUMHUYECKUE CBOWCTBA TIFOKO3BI:
OKHCJICHHE B TIJIFOKOHOBYIO KHICIIOTY, BOCCTAHOBJICHHE B COpOUT, OpokeHHe (MOJIOYHOKHCIIOE W CITHPTOBOE).
[IpumeHeHne rIr0K03bl HA OCHOBE CBOMCTB.

JdemoncTpanun. OkucieHue cnupta B anpiaerun. KadecTBeHHass peakiusi HAa MHOTOATOMHBIC CIHPTHI
Komnekmus «KaMeHHBIH yroyib M MPOXYKTHI €ro mepepadoTkm». KadecTBeHHBIE peakiuu Ha ¢eHo. Peakrmus
«cepeOpsTHOTro 3epKajiay albIeruAoB M TIOK03bl. OKHCIEHNE albJIETHIOB U TIIIOKO3bl B KHUCIOTHI C TIOMOIIBIO
ruapokcua meau (II). [lonydyenne ykcycHo-3TIIIOBOTO Adupa. KauecTBeHHas peakius Ha Kpaxmal.

JlabopaTopHble ombIThl. 6. CBoiicTBa »TmiOBOTO crmpra. 7. CpolictBa TimmepuHa. 8. CBoiicTBa
dhopmanpneruma. 9. CotictBa ykcycHou kucioThl. 10. CpoiicTBa xupoB. 11. CpaBHEHHE CBOWCTB pacTBOPOB
MBLIa ¥ CTUpaibHOrO nopoika. 12. CpolicTBa riroko3sl. 13. CBoiicTBa kpaxMaina.

Tema 4. A3oTcoaep:kaimiue coeJMHEHUs] U UX HAXO0KAEeHNeE B "KUBOI NPpUPoOIe

A M u H bl [lonstne 06 amuHax. [lomydeHne apoMaTnyeckoro aMWHa - aHWIUHA - U3 HUTPOOCH30JIA.
AHWIVH KakK OpPraHMYeCKOe OCHOBaHHME. B3amMHOE BIIMSHUE aTOMOB B MOJICKYJEC AaHHWIMHA: OCJIA0JICHUE
OCHOBHBIX CBOMCTB U B3auMo/ieiicTBUE ¢ OpoMHOI BoAoH. [IpuMeHeHne aHIInHa HAa OCHOBE CBOMCTB.

AMHUHOKHUC IO T B [lonydeHne aMHHOKHCIOT U3 KapOOHOBBIX KHCIIOT U THAPOIN30M OETIKOB.

XHWMHYECKHE CBOMCTBA aMUHOKHCIOT Kak aM(pOTEPHBIX OPTaHMUECKHX COCTMHCHHH: B3aMMOJIEHCTBHE CO
IesIo4aMu, KHCJIOTaMU W JPYr ¢ JApyroMm (peakius NOJMKOHAeHcanuu). [lenTuaHas CBA3b W ITOJIAMIECHITHIIBL.
IIpuMmeHeHre aMMHOKHCIIOT HA OCHOBE CBOWCTB.

b e 1 x n. IlomydeHue OENKOB peakiell MOTUKOHACHCAIIMM aMUHOKHCIOT. [lepBudHas, BTOpHYHAS U
TpeTHYHAs CTPYKTYpHI OEIKOB. XMMHUYECKHE CBOHCTBAa OCIIKOB: TOpPEHHE, JCHATYpallWs, THIPOIU3 U IBETHHIC
peaknuu. bruoxumudeckue QyHKIUN OSIKOB.

I'eneTnyeckast cBsI3b MEXKIY KJIaccaMy OPTaHUIECKUX COSTMHEHNN.

Hyxnennossie kucnotel. CHHTE3 HYKJIEHMHOBBIX KHCIIOT B KJIETKE M3 HYKJIeoTH0B. OOIINi M1aH CTPOSHUS
nykneotuna. CpaBHenue crpoerns u Gpynkauid PHK u JIHK. Ponb Hyk/IeMHOBBIX KHCTIOT B XpaHEHHH U Mlepeaade
HacyeacTBeHHON nHpopmaruu. [ToHsTHEe 0 OHOTEXHOIOIMH U T€HHOW WH)KCHEPHHU.

Jdemoncrpanuu. B3aumoneiicTBMEe aMMmuaka M aHWJIWHA C COJSIHOM KuUCIOTOM. Peakuus aHuiuHA C
OpoMHO¥ BosOH. JlokazaTenbcTBO HATMYKS (PYHKIIMOHAIBHBIX TPYIIT B PACTBOPaX aMHHOKHUCIIOT. PacTBopeHue u
ocaxxzieHne OenkoB. L[BeTHbIe peakunu OENKOB: KCAaHTONPOTEHHOBast U OMypeToBas. ['opeHne nTuubero mepa u
mepcTssHod HUTH. Mogaens Moiiekyisl JIHK. Ilepexonpl: 3TaHOA —> 3TUJIEH STWIEHIJIMKOIb —> STUICHTJIUKOIAT
menu (11); ataHonm — 3TaHaNbE —> 3TAaHOBAs KHCIIOTA.

JlaGopaTopHbie onbIThl. 14. CBolicTBa O€IKOB.

IpakTnyeckas padora Nel. nenTuduxanys opraHMYeCKUX COCTUHEHUH.

Tema 5. buonoruyecku akTUBHbIE OPraHMYecKHe COeJUHEHUS

® epw™me HTB. OepMEeHTH KaK OMOJIOTMYECKHE KATAIM3aTOPhl OENMKOBOWM mpupoabl. OcoOeHHOCTH
(yHKIIMOHUPOBaHUS (QepMeHTOB. Poiib ()epMEHTOB B KU3HEACATCIHHOCTH JKUBBIX OPraHU3MOB M HApOIHOM
XO35IUCTBE.

B urtawmuu s [lorstue o BurammHax. HapymieHus, cBS3aHHbIE C BHUTAaMHHAMH: aBHUTaMUHO3BI,
TUIMIOBUTAMHHO3b M THIEPBUTAMHHO3bl. Burtamun C Kak TpeACTaBHTENbh BOJOPACTBOPUMBIX BUTAMHHOB H
BATAaMUH A KaK IPEJACTaBUTENb KUPOPACTBOPUMBIX BUTAMHUHOB.

I' o p M o H b. [loHATHE O TOPMOHAX KaK TyMOpAJbHBIX PETYIATOpPAX KUIHEAEATEIHHOCTH >KHUBBIX
Oopranm3MoB. MIHCYJIMH U aJipeHaINH KaK MpeACTaBUTeNn TOpMOHOB. [Ipodmnaktruka caxapHoro auadeTa.

JlexapcTBsa. JlekapcTBeHHAsE XUMUS: OT HATPOXVUMHHU JI0 XUMHOTEPAITNU. ACTUPUH. AHTUOHOTHKY U
ncbakTepros. Hapkoruueckue BeriectBa. Hapkomanusi, 6opb0a 1 npodunakTuka.



JemoncTpanun. PaznoxkeHue nepokcuia BOIOPOJa KaTajaa3oi CeIporo msca u ceiporo kaptodens. CMC,
coJepxamux 3H3uMBL. WcnbiTanue cpeapl pactBopa CMC uHAaMKaTopHON Oymaroil. 3HaKOMCTBO C 00OpasLamu
MpernapaToBIOMAIIIHEH, JIA0OPATOPHOIN M aBTOMOOMJIBHON alTeUKH.

Tema 6. HckyccTBeHHBbIE H CHHTETHYECKHE IOJIUMEpPbI

MckyccTBeHHB € MOJUME p bl. [lonydeHne UCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOAYKTOB
XMMUYECKOM MoAu(UKaluy NPUPOIHOIO IMOJIUMEPHOIO ChIpbs. McKycCTBEHHbIE BOJIOKHA (ALETAaTHBIN IIEJK,
BHCKO3a), UX CBOMCTBA U IPUMEHEHHUE.

CuanTeTHUYEeCKHUE TNOJHUME P bl [lomydueHHe CHUHTETHYECKUX IOJMMEPOB pEaKIUIMHU
MOJIMMEPU3ALINY U NOJTUKOHIeHcai. CTpyKTypa MOJUMEPOB JIMHEHHAs!, pa3BETBICHHAS U MPOCTPAHCTBEHHAS.
IIpencraBuTeny CHHTETHMUYECKMX IIacTMAcC: IOJIMITUICH HHU3KOIO U BBICOKOIO IABJICHMSA, MOJIUIPONUIEH U
NOMMBUHUWIXJIOpUA. CHUHTETHYECKHE BOJIOKHA: JIABCAH, HUTPOH U KalpoH.

JemoncTpanmnu. Komtekuus ninactMace ¥ u3aenuid u3 HuX. KoyeKuy MCKyCCTBEHHBIX U CHHTETHYECKU
BOJIOKOH U M3ZETINNA U3 HUX.

JlaGopaTopHble onbIThI. 15. O3HaKOMIIeHHE ¢ 00pa3LiaMy IUIACTMACC, BOJIOKOH U KayYyKOB.

IIpakTHyeckast padora Ne2. PacriozHaBaHMe M1aCTMAcC ¥ BOJIOKOH.

Koumponvuas paboma Ne2 no meme: «O600uienue 3Hanuii no Kypcy opeaHu4ecKouxumuuy,

11 xmace

Tema 1. CTpoenne atoma u nepuoandeckuii 3axkon /1. U. Menneneesa

OcHogubie ceedenus o cmpoeHuu amoma. SIapo: TPOTOHBI M HEUTPOHBI. M30TOMBI. DJIEKTPOHHI.
OneKkTpoHHAs 000JI0YKA. DHEPreTHUeCKHid ypoBeHb. OCOOCHHOCTH CTPOCHHSI 3JIEKTPOHHBIX 000JIOYEK aTOMOB
AJIEMEHTOB 4-r0 W 5-ro mepuonoB nepuoguveckoit cucrembr JI. Y. MeHneneeBa (IEpEeXOMHBIX 3JIEMEHTOB).
[Nousitrie 00 opOUTANISIX. S- U P-OPOUTATIH. DJISKTPOHHBIC KOH(PHUTYpaIlK AaTOMOB XUMUYECKHX 3JIEMEHTOB.

Iepuoouuecxuii saxon /[.M. Mendeneesa 6 ceeme yuenust 0 cmpoeHuy amomd.

Otkpeitne JI. U. MenneneeBblM mepuoauyeckoro 3akoHa. [lepuoguueckas cucTeMa XUMHUYECKHX
anementoB [I. M. MenneneeBa - rpaduueckoe O0TOOpa)XCHHUE MEPUOIMYECKOro 3aKoHa. DU3NUECKUil CMBICH
MOPSAKOBOTO HOMEpa DJIEMEHTa, HOMepa IepHoAa W HoMepa rpynnbsl. BameHTHbie aneKkTpoHbl. [IprdauHb
M3MEHCHUS CBOWCTB 3JIEMEHTOB B TIEpHOJIaX U TPpyIax (TJIABHBIX MOATPYIIax).

[lonoxxeHne BojOpo/ia B MEPUOANYECKON CUCTEME. 3HAUEHHE MEPUOANYECKOTO 3aKOHA U MEPUOTIUIECKON
cUCTeMbI Xxumuueckux anemeHnToB Jl. M. MenneneeBa A pa3BUTHSA HAYKH M MOHUMAaHUS XUMHUYECKONW KapTHUHBI
MHpa.

Jdemonctpanun. Paznuudble QopMBl NEPUOIUMYECKONW CHCTEMBI XUMHYEeCKHX dieMeHTtoB J[. .
Menpeneesa.

Jla6opaTopHblii onbIT. 1. KoHCTpynpoBaHue MeprHOINYIECKON TaOMUITEI 3JIEMEHTOB C HCIIOJIb30BAaHHUEM
KapTOUeK.

Tema 2. CTpoeHue BelecTsa

Honnasa xumuuecxasn cesaze. Katnonsl n anmonsl. Kiaccudukanus noHoB. VOHHBIE KpHCTAJUIMYECKHE
pemretkn. CBOICTBA BEMIECTB C 3TUM THIIOM KPHCTAUTNIECKHIX PEIIETOK.

Kosanenmnas xumuueckan c6asb. OneKTpooTpuuatenbHOCTh. [londpHas 1 HemosisspHas KOBAJIECHTHBIE
cBsi3u. Jlunosb. [TonsspHOCTE CBSA3M U MONSPHOCTH MOJEKYJIbl. OOMEHHBIH M JIOHOPHO-aKIIETITOPHBIA MEXaHU3MBI
00pa3oBaHHs KOBAJICHTHOH CBs3. MOJNEKyIsIpHBIE U aTOMHBIE KpUCTAITHIecKkne pemeTku. CBONCTBa BEIMIECTB C
ATUMH TUTIAMH KPUCTAILTHUECKUX PEIIETOK.

Memannuueckas xumuueckas c6a3b. OCOOCHHOCTH CTPOCHHS aTOMOB MeETaJUIOB. MeTtaminyeckas
XIMHYECKas CBSA3b U METAJUIMYECKasi KpUCTaJTdeckas pemierka. CBOWCTBA BEIIECTB C STUM THUIIOM CBS3H.

Booopoonas xumuueckas ce6sa3b. MexXMONEKyIsipHasT W BHYTPUMOJICKYJISIpHAs BOJOpPOJHAsl CBS3b.
3HavyeHne BOAOPOIHON CBSI3H JJIsl OpraHU3alu CTPYKTYpP OHOIIOINMMEPOB.

THonumepsi. 1lnacTMacchl: TEPMOIUTACTHI M PEAKTOIDIACTBI, UX MPEICTABUTEIN W NMpUMEHEeHHe. BonokHa:
MIPUPOIHBIE (PACTUTENBHBIEC U KUBOTHBIE) U XUMHUYECKHE (MCKYCCTBEHHbIE H CHHTETHYECKHUE), X TPEACTABUTENN
Y IPUMEHEHHUE.

T'azoobpasnoe cocmosanue eewecmsa. Tpu arperatHbIX COCTOSHHS BOAbl. OCOOEHHOCTH CTPOCHHS Ta30B.
MossipHBII 00BeM Ta3000pa3HBIX BEIIECTB.

[Ipumepsl ra3000pa3HBIX NPUPOAHBIX CMeECEei: BO3AYX, MPUPOAHBIM ra3. 3arps3HeHue arMmocdepbl
(KUCTIOTHBIE JOXKIHU, NApHUKOBBIH 3dekt) u 6oprda ¢ HUM. [IpencTaBurenu razo00pa3HbIX BEIIECTB: BOJOPO,
KHCIIOPO/I, YTIIEKUCIIBIN ra3, aMMHaK, dTiieH. VX momydenue, cobnpanue U pacrio3HaBaHHUE.

Kuokoe cocmosanue eewgecmsa. Bona. [lorpebienne Bobl B OBITY U Ha MPOU3BOJCTBE. JKECTKOCTH BOIBI
U c1I0coObI ee ycTpaHeHus. MuHepabHbIE BOJIBI, MX HCIOIb30BAHIE B CTOJIOBBIX U JICUEOHBIX LIENAX.

Kuakue KprCTaIIIBI U KX IPUMEHEHHE.

Teepooe cocmosiHue eewjecmsa. AMOp(QHBIE TBEpHAble BEIIeCTBa B NMPHUPOAE M B JKU3HH YEIOBEKa, WX
3HaueHNE U IpuMeHeHne. Kpucramiyeckoe CTpoeHHE BEIIECTBA.



Jlucnepcnvie cucmemut. TloHsTue o aucnepcHbIX cuctemax. JucmepcHas (asza u nucrnepcuoHHasi cpena.
Knaccudukanus IuCHEpCHBIX CHUCTEM B 3aBHCUMOCTH OT arperaTHOTO COCTOSHHMS IWCIIEPCHOH cpeabl |
nucniepcuoHHo (asel. ['pyboancepcHbIe CHCTEMBI: AMYIIbCHH, CYCTIEH3HUH, a3PO30JTH.

ToHKOIUCTIEPCHBIE CHCTEMBI: T€ITH U 30JIH.

Cocmas eewecmea u cmecey. BemecTBa MOJEKYJISIPHOTO W HEMOJIEKYJISPHOIO CTPOEHHSA. 3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTB.

[lonsiTne «mons» U ee pa3sHOBUIAHOCTH: MAccoBas (IIOJIS DIEMEHTOB B COSAMHEHWH, A0S KOMIIOHEHTa B
CMecU - JOJsl IPUMECEH, 0l pacTBOPEHHOTO BELIECTBA B pacTBOpe) M oObemHas. J[ons BBIXOAa MpPOIYyKTa
peaKuu OT TEOPETUIECKH BOSMOXKHOTO.

JdemoHcTpamuu. Monens KpUCTAUTMUECKON pEIIeTKH Xjlopuaa HaTpusa. OOpas3isl MUHEPAIOB ¢ MOHHOMN
KPUCTAJUTMYSCKON PEIICTKON: KalbIUTa, TaiuTa. MOJenH KPUCTALUTMYECKUX PEIIETOK «CyXOoro Ibia» (Wi
noma), anmasa, rpadpura (wim  kBapua). Mogens  monekynsl  JJHK.  OOpasuosl  mimactMacc
(denonodbopmanbaeruIHbIe, TOINYPETaH, MOMMITHIICH, TTOJIHIIPONIICH, TOJTUBUHIIIXIIOPU) U U3IENNSI U3 HUX.
OO6pa3Iel BOJIOKOH (IIEPCTh, MISTK, alleTaTHOE BOJIOKHO, KalpoH, JIABCAaH, HEHIIOH) U m3aenus u3 HuX. O0pasiisl
HEOPTaHMYECKUX MOJUMEPOB (cepa IDIacTUYecKas, KBapll, OKCHJ[ aJIOMUHUS, MPUPOJHEIC ATFOMOCHIMKATHI).
Mogens MoIsipHOTO 00beMa Ta3oB. TpH arperaTHbeIX cOCTOSIHUS BOJABL. OOpa3ipl HAKUMNK B YaiiHUKE U TpyOax
LEHTPAIBHOTO OTOIUIEHHS. JKECTKOCTh BOABI M CIIOCOOBI ee ycTpaHeHws. [IpuOopbl Ha KHIKHX KpPUCTaJUIax.
OO6pasnpl pa3nTUuHBIX AWCIEPCHBIX CHUCTEM: SMYINbCUH, CYCIeH3WH, a’sposoiiel, remeit m 3omeii. Koarymsmms.
Cunepesuc. Ipdext Tunmans.

JlaGopaTopHble onbIThl. 2. OnpeneneHre THMA KPUCTAJUIMIECKON PEIIeTKH BEIIeCTBA M ONMHCAHUE €ro
cBOMCTB. 3. O3HAKOMIIEHHE C KOJUIEKIMEH MOTMMEPOB: IIIACTMACC W BOJIOKOH, M u3enus u3 Hux. 4. Mcnbitanne
BOIBl Ha >ECTKOCTh. YCTpPaHEHHE >ECTKOCTH BOABL. 5. O3HAaKOMJICHHE C MHHEPaJbHBIMH BoAaMH. 6.
O3HaKOMIIEHHE C TUCTIEPCHBIMU CHCTEMaMHU.

IIpakTuyeckas padora Nel./lonyuenue, cobuparnue u pacnosnasanue 2azos.

Konmponwvuasa paboma Nel no meme: « Cmpoenue eujecmaar.

Tema 3. XumMnueckne peakuuu

Peakyuu, uoywue 6e3 usmeHneHus cocmaga eewjecms. AJUIOTPONHS W aJUIOTPOIHBIE BHUAOW3MEHEHUS.
[IprumHEl ayuIOTpONIMK Ha MpUMEpe MOAM(UKAIMK KHCI0poaa, yrieponaa u ¢gocdopa. O30H, ero duonoruyeckas
ponb. M3oMepsl 1 n3oMepust.

Peakyuu, uoywue c usmenenue cocmasa eeujecmea. Peakiimm COeIMHEHUS, PA3I0KEHHS, 3aMEIICHUS U
oOMeHa B HEOPTaHUYECKOH M OpPraHU4YecKONd XMMHHU. Peakiinu 3K30- W dHIOTepMuYeckue. TermoBod addext
XUMHYECKOM peakiud ¢ TEPMOXUMHYECKHME ypaBHEHUs. Peakuuum TOpeHHs, KaKk YaCTHBIM cCiydai
AK30TEPMUUYECKUX PEAKIUH.

Ckopocmb  xumuueckou peakyuy. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH peakiud OT MPHUPOIBI
pearupyommx BEUIeCTB, KOHIEHTPAIMHM, TEMIEpaTyphl, IUIOMIadd IIOBEPXHOCTH COIPHUKOCHOBEHUS H
karanu3aTopa. Peaknmu romo- W rereporeHHeie. [loHATHE O Karanm3e W KaTtanusaTopax. DepMeHTHl Kak
OMOJIOTHYECKHE KaTaTN3aTOPhl, 0COOCHHOCTH X (PYHKITMOHUPOBAHUSI.

Obpamumocmo xumuyeckux peaxyuti. HeoOpatnmbeie m oOpaTuMble XUMUUecKue peakiuu. CocTosHHe
XMMUYECKOTO PpaBHOBECHs ISl OOpaTHMBIX XHMHUYECKMX peakuuid. CrocoObl cMemeHHs XUMHYECKOTO
paBHOBecHs Ha IpHUMEpe CHHTe3a amMmmuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX NMPHUHIIUIIAX IMPOWU3BOACTBA Ha
MIpUMepe CHHTE3a aMMHaKa U CEPHON KHUCIIOTHI.

Ponv 600 6 xumuueckoil peaxyuu. VicTuaHbIe pacTBOpHL. PacTBopuMOCTh M Kilaccu(UKaIMsl BEIIECTB MO
3TOMY NPHU3HAKY: PACTBOPUMBIC, MaJIOPAaCTBOPUMBIC 1 HEPACTBOPUMBIE BEILIECTBA.

DONEeKTPONUTH W HEAIEKTPOIHUTHI. DJIEKTPOIUTHYECKAs AMcconuanys. KHCIOThl, OCHOBaHHMS W CONU C
TOYKH 3PEHUS TEOPHH DIIEKTPOIUTUIECKOHN JUCCOLUAIINH.

XuMHUYECKUE CBOMCTBA BOJBI; B3aUMOJICHCTBHE C METaUIaMH, OCHOBHBIMH W KUCJIIOTHBIMH OKCHIAMH,
pa3ioxeHne U 00pa3oBaHNE KPUCTAIIOTHAPATOB. Peakiiu rupaTaniy B OpraHu4ecKond XUMHUH.

Tuoponuz opeanuueckux u nHeopeanuveckux coedunenuti. Heodparnumerit runponm3. OOpaTUMBIA THIPOIU3
cojeid. ['maponu3 opraHMUECKUX COCAMHEHHH M €ro NMPaKTHYeCKOe 3HaueHHWe Ui MOJNYYEHHUS THIPOJIM3HOTO
cnupra M MbUTA. buonorndeckas poilb THAPOIHM3a B IUIACTHYECKOM M JHEPTETHYECKOM OOMEHE BEIIeCTB U
SHEPTHUH B KIIETKE.

Oxucaumenvno—eoccmanosumenvrvle peakyuy. CtenieHb okucieHus. OINpeneieHne CTENEHN OKHCIEHUS
no ¢opmyne coeauneHus. IloHsTHe 00 OKHCIUTENBHO-BOCCTAHOBUTENBHBIX peakuusax. OKuclIeHue WU
BOCCTAHOBJICHHE, OKHCIUTEIh U BOCCTAHOBUTEIT.

Onexmpoau3. DNEKTPOIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MpoLecc. DIEKTPOIN3 PACIUIaBOB U
pacTBOpOB Ha mpHUMepe Xjaopuaa HaTpus. llpakTHueckoe MPUMEHEHHE OJIEKTPOH3a. DIEKTPOTUTHUYECKOE
MOJTydeHNe aTIOMUHHUSL.

HemoncTpamuun. [IpeBpamenne kpacHoro ¢ochopa B 6ensrif. O30HaTOp. Moaenu MolieKya H-OyTaHa U
n300yTaHa. 3aBHCUMOCTb CKOPOCTH PEaKLUWH OT MPHUPOIBI BEHIECTB Ha NMPHMEPE B3aWMOJCHCTBUS PacTBOPOB
Pa3IMYHBIX KHCJIOT OJWHAKOBOW KOHIEHTPAIlMM C OJWHAKOBBIMH TpaHyJaMH IIMHKA ¥ B3aWMOICHCTBHS



OJIMHAKOBBIX KYCOUYKOB Pa3HBIX METa/UIOB (MarHus, IWHKA, XKeje3a) ¢ COJSHOW KucioTod. B3aumoneiictBue
PacTBOPOB CEPHOM KUCJIOTHI C PacTBOPAMU THOCYJIb(aTa HATPUS PA3IMYHON KOHIICHTPAIMKA U TEMIIEpPaTypBhI.
Mopens kursiero ciiosi. Paznoxxenne mepokcuaa BoJopoaa ¢ MOMOIIBI0 Katanu3aTtopa (okcuma mapranma (I1V))
W Kartanasbl ChIPOro Msica U chiporo kaprodens. [IpuMepbl HEOOpaTHMBIX peakluii, WYX ¢ 00pa3oBaHUEM
ocajka, ra3a Wid BoJbl. B3aummojeiictBue nutus u Hatpus ¢ Boaoi. [lomyuenme oxcuma docdopa (V) u
pacTBOpEHHE €ro B BOJIE; HCIIBITAHHWE IIOJIYYEHHOrO pacTBopa JakMycoM. OOpasnbl KpUCTAIOTHIPATOB.
HcnpiTanue pacTBOPOB AIIEKTPOJIUTOB M HEAIEKTPOJIUTOB HA MPEIMET TUCCOLMAIMH. 3aBHCHMOCTH CTETIeHU
ANEKTPOIUTUYSCKOMN TUCCOIUAIIMH YKCYCHOM KHUCIIOTHI OT pa30aBieHus pacTBopa. ['maponn3 kapOuma KaabIlus.
lunmponn3 kapOOHATOB IIENOYHBIX METAUIOB W HuTpatoB ImHKa win cBuHna (II). Ilomyuenuwe wmbiia.
[Ipocreiiiie OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLUHU; B3aUMOACHCTBUE LUHKA C COJIIHOM KHUCIOTOW H
xeneza ¢ pactBopoM cynbgara memu (II). Mopgenp snekrtponmsepa. Mojaenb 3IEKTPONHM3HONW BaHHBI IS
MOJTyYEHUS ATFOMUHUSL.

JlaGopaTopHble OnbITHI. 7. Peakiusi 3aMemieHusi MeIW Kele30M B PacTBOPE MEIHOTO Kyrmopoca. 8.
Peakumu, naymnie ¢ oOpa3zoBaHneM ocajka, raza u Bonbl. 9. [lomyuenue kuciopoma pas3iiokeHHEM MEPOKCHAA
Bozopona ¢ momombio okcuna mapranna (IV) m xatamassl ceiporo kxaprodens. 10. Ilomyuenue Bomopona
B3aUMOJICUCTBUEM KUCIOTHI ¢ HUHKOM. 11. Pa3nuuHbie ciayyau TUIpoOIn3a CONEH.

Tema 4. BemecTBa u UX cBoOlicTBa

Memannvi. B3aumoneiicTBue METAIJIOB ¢ HEMETAIIaMH (XJIOpOM, CEpOi U KHCI0poaoM). BiaumozericTeue
IIEIOYHBIX U MIETOYHO3EMEIbHBIX METaNIOB C BOJOW. DJIEKTPOXMMHUYCCKUN PpsAJ HANPSHKCHUA METaJIOB.
B3aumoneiicTBue METaIOB C pacTBOpaMHU KHUCIOT W cojied. AmtoMuHOTepMHs. B3aumoneicTBUe HaTpHsi ¢
ATaHOJIOM M (PEHOJIOM.

Koppo3uss meramios. [loHsATHE 0 XUMUYECKOH M 3JICKTPOXUMHUYECKOH KOppo3uu MeTaioB. CrocoObl
3aIUTHl METAJUIOB OT KOPPO3HHU.

Hememannvi. CpaBHHTENBHAS XapaKTEpUCTHKA TAJIOTEHOB Kak HawOolee THITUYHBIX IPEJCTaBUTEICH
HeMeTalIoB. OKHCIUTENbHBIE CBOWMCTBA HEMETAUIOB (B3aMMOJCWCTBHE C METAJUIAMU W BOAOPOIOM).
BoccTaHoBuTENIEHBIE CBOMCTBA HEMETAILIIOB (B3aMMOJICHCTBHUE ¢ 0OJiee IIEKTPOOTPHUIIATEIbHBIMU HEMETAIIAMH U
CJIOKHBIMH BEIIECTBAMH-OKUCIUTEISIMHA).

Kucnomwr neopeanuueckue u opeanuuecxue. Knaccupuxanus KUCIOT. XUMHYECKHE CBOMCTBAa KHCIIOT:
B3aMIMOJICHCTBAE C METAJUIAMHU, OKCHJIAaMU METAJUIOB, TUIAPOKCUIAMU METAILIOB, COJISIMH, CIUPTaMH (peaKius
srepudukanmun). OcoOble CBOWCTBA a30THOM M KOHIICHTPUPOBAHHOW CEPHOU KHCIIOTHI.

OcHosanus neopeanuueckue u opearuyeckue. OCHOBaHMS, WX KiacCUpUKaAIMsI. XUMHUECKHE CBOICTBa
OCHOBAHMI: B3aUMO/JICHCTBHE C KHCIOTaMU, KUCIOTHBIMH OKCHIAMH H COJIAMU. Pa3ioxeHHe HepacTBOPUMBIX
OCHOBAHHM.

Conu. Kitaccudukanus coneil: cpemHue, KHCITBIE W OCHOBHBIE. XHMHYECKHE CBOMCTBA COJICH:
B3aMIMOZICHCTBAE C KHUCIOTaMH, IIEI0YaMH, MeTallaMu W coiisiMu. [IpencraBurenu cojedl M UX 3HAUCHHE.
Xnopun HaTpusi, KapOoHAT Kanblus, Gocdar KanbLus (CpeAHue CONH); TUAPOKApOOHATHI HATPHUS M aMMOHHS
(xucmeie conm); Tuapokcokapoonat meau (II) - Mmaaxut (OCHOBHAS COJIB).

KauecTBennple peakiinu Ha XJIOPUA-, Cynb(]art-, 1 KapOOHAT-aHMOHBI, KATHOH aMMOHHUS, KaTHOHBI Kelle3a
(IT) m (I1D).

T'enemuyeckas c6Aa3b6 MeHcOy KIACCAMU HeOpeAHUHYecKUx U opeanudeckux coedunenuu. llonsTHe o
FEHETUYECKON CBSI3M M TEHETHYECKuX psangax. ['eHeThueckuid psijg Metaiia. ['eHeTMUecKuid psifi HeMeTalia.
OCOOEHHOCTH TEHETHYECKOTO Psijia B OPraHUYCCKOW XUMUH.

JdemoncTpannu. Komiekims 00pa3ioB MeTamioB. B3aumoeiicTBre HaTpUs U CYPbMBI C XJIOPOM, JKeie3a ¢
cepoil. ['opeHre Maruusi U aJlOMUHMS B KUCIopoJie. B3anMmoieicTBrE 111€T0YHO3EMENBHBIX METAIIJIOB C BOJIOH.
B3aunmopeiicTBue HaTpUsl C ITAHOJIOM, LIMHKA C YKCYCHOU KUCIOTON. AmomMuHoTepMmus. Bzaumoneiicteue menu ¢
KOHIICHTPUPOBAHHOW a30THOW KHUCIIOTOH. Pe3ynbTaThl KOPPO3MM METaUIOB B 3aBUCHUMOCTH OT YCJIOBHH €€
nporekanusa. Kosutekius o0pasimoB HEMETaIoB. B3amMojeHcTBHE XJIOPHOM BOXBI C PacTBOPOM Opomuaa
(mommna) xamwsi. Konaekius MpUpOAHBIX OPraHMYECKHX KHCIIOT. Pa3z0aBieHue KOHIICHTPUPOBAHHOW CEPHOM
KHCIIOTHI. B3auMoelicTBHEe KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI C CaXxapoM, LEJUTI0N0301 U Meabpt. OOpasiisl
MPUPOIHBIX MHUHEPAJOB, COACPKAIIMX XJIOpWUZA Harpus, KapOoHar Kampuus, ¢Gocdar Kampmus U
ruapokcokapoonar meau (II). OOpasipl MHIEBBIX MPOAYKTOB, COAEPIKAIMX THAPOKApOOHATHI HATPHUS U
aAMMOHUSI, MX CIIOCOOHOCTh K Pa3jIoKEHHUIO MpU HarpeBaHuu. ['amenue coabl ykcycoM. KadecTBeHHBIC peakiuu
Ha KaTUOHKI U aHUOHBI.

JlaGopaTopHble onbIThl. 12. VcmbiTaHWe pacTBOPOB KHCIOT, OCHOBAaHWH W COJIEW WMHAMKATOpamu. 13.
BsaumogeiicTBue coMIHOM KMCIOTHI M pacTBOPa YKCYCHOM KUCIIOTHI ¢ MeTaiiamu. 14. BzanmogeiicTBre constHON
KHCIIOTHI M PacTBOpPa YKCYCHOW KHUCIIOTHI C OCHOBaHMsIMH. 15. B3aumojeiicTBre COJISTHOM KUCIIOTHI U pacTBOpa
YKCYCHOM KHCIIOTHI ¢ coiisiMu. 16. TlomydeHne u CBOMCTBA HEPACTBOPUMBIX OCHOBaHMM. 17. ['maponn3 XIopumoB
U areTaToB MIEIOYHBIX MeTauioB. 18. O3HaKOMIICHHE ¢ KOJUICKIFSIMU: a) METALIOB; 0) HEMETAIIJIOB; B) KHUCIIOT;
') OCHOBaHUH; /1) MUHEPAJIOB U OMOJIOTMYECKUX MaTEPUAIIOB, COJCPKAIIUX HEKOTOPHIC COJIH.



IpakTnyeckas padora Ne2.Peuienue sKkcnepuMenmanbubiX 3a0ay Ha UOSHMUDUKAYUIO OP2AHUYECKUX U
HeOpeaHuyecKux coeOUuHeHul.
Konmponvuasa paboma Ne2 no meme: «Ob00wenue 3uanuii no Kypcy ooujeuxumuuy

TemaTnuyeckoe MIIAaHNPOBaHUE

10 kmacc

Tempbl

KosnyecTBo yacoB
Benenue 1
Teopusi CTpOCHUS OPTaHUYESCKUX COSTMHCHUH 2
YTIIeBOIOpOIBI M UX IPUPOJTHBIC HCTOYHUKHU 8
Kucnoposaconepskaimye opraHUI9eCKue COCTUHEHUS 10
A3zoTcoepIKaIie OpraHnueCKue COCTHHCHHUS 6
Buonornuecku akTUBHBIE OPTaHUYCCKHE COCTUHCHHMS. 4
XUMUS ¥ )KU3Hb.
HckyccTBeHHBIE M CHHTETHYECKHE ITOTMMEPHI 3
HUTOTO 34
11 knace

Tembl KoJsnuecTBo 4acoB

Crpoenue aroma u Ilepuonnuecknii 3akon JI.M1. Menneneepa 3
CtpocHmEe BelIecTBa. 14
XHAMHYECKHUE PEaKIIIH 8
BemecTBa, ux cBolicTBa 9
Uroro 34
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