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Ilnanupyemblie pe3yJbTaThbl OGYYEHHS.
JInuyHOCTHBIE:

BOCIIUTAHHE POCCHMCKOM Ipa){TaHCKONH WJEHTHYHOCTH: MATPHOTH3MA, JIIOOBU U
yBaxkeHuto K OTedecTBy, uyBCTBa TOPIOCTH 3a CBOI PojuHy, 3a pOCCHHCKYIO
XUMHYECKYIO HAYKY;

(opMHUpOBaHKE LENIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO0 COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKH M OOLIECTBEHHOH MPaKTHKH, a TaK)Ke COIHATILHOMY,
KYJIbTYPHOMY, SI3bIKOBOMY M JyXOBHOMY MHOT000pa3ui0 COBPEMEHHOTO MHPA;
(GopMupoBaHHE OTBETCTBEHHOTO OTHOINEHMS K YYEHHIO, TOTOBHOCTH W
CIOCOOHOCTH K CaMOpPa3BHTHIO W CaMOOOpPa30BaHUIO HA OCHOBE MOTHBAIMU K
O0y4eHHI0 M TIO3HAHHIO, BBIOOPY MPOPUILHOrO 00pa30BaHUS HA OCHOBE
UHDOPMAIMKM O CYIIECTBYIOIIMX MPO(ECCHAX H JIMYHBIX NPO(hECcCHOHATBHBIX
NPEINOYTEHHH, OCO3HAHHOMY IIOCTPOEHMIO WHAMUBHIYAIBHOMW 00pa3oBaTelbHOIl
TPaeKTOPHHU C yYETOM YCTOMYMBBIX II03HABATEIBHBIX HHTEPECOB;

(popmMHpoBaHME KOMMYHMKATHBHOM KOMIIETEHTHOCTH B  00pa3oBaTeNBHOI,
OOLIECTBEHHO M0JIE3HOMH, y4eGHO-HCCIIeI0BATENILCKON, TBOPYECKOH H OpyTrux
BUJIaX JIeSITeILHOCTH;

hopMHUpoBaHUEe MOHUMAHMS LEHHOCTH 3J0POBOTO M Ge30MacHOro 06pasa JKHU3HK;
YCBO€HHUE NMPaBUJI HHIUBHYAJIBHOTO M KOJUIEKTHBHOI'O O€30I1aCHOrO MOBEACHUS B
Upe3BbIYAHHBIX CUTYallUAX, YTPOKAONIHMX JKH3HHU U 3[0POBBIO JTOMEH;
(opMHpOBaHHEe 103HABATENEHON M MH(QOPMALMOHHON KYNBTYphl, B TOM MYHCJIE
Pa3BUTHE HABBIKOB CAMOCTOSTENLHON paboThl ¢ Y4eGHBIMU OCOOHSIMH, KHUTAMH,
AOCTYIHBIMH MHCTPYMEHTaMH W TEXHHYECKUMU CpPEICTBaMM HMH(DOPMAIIMOHHBIX
TEeXHOJIOTHH;

(hopMUpOBaHKE OCHOB KOJNIOIMYECKOTO CO3HAHHUS HA OCHOBE IPU3HAHMUS LEHHOCTH
KU3HU BO BCEX €€ NPOSIBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOIO, GEPeXHOro

OTHOIIEHHUS K OKPY>KaIOILEH Cpejie;




pa3BUTHE T'OTOBHOCTU K PELIEHUIO TBOPYECKUX 3aJad, CIOCOOHOCTH OLIEHMBATH
NpOOJIEMHBIE CUTYallMd M ONEpPaTHBHO NPUHMMATh OTBETCTBEHHBIE PEINEHHS B
Pas3IM4YHBIX IPOAYKTUBHBIX BUAAX AEATEIHHOCTH.

MeTtanpeaMeTHBIMH pe3yIbTaTaMi OCBOEHMS IPOrPAMMBI SIBIISIFOTCS:

OBJIaICHUE HABBIKAMH CaMOCTOSTEIBHOIO INPUOOPETeHHS HOBBIX 3HAHMI,
OpraHu3aluy yueOHOM! J1esITeIbHOCTH, TTIOUCKA CPEJICTB €& OCYILECTBIICHHS;
YMEHHUE IJIAHUPOBAaTh ITYyTH JIOCTH)KEHMs Iieledl Ha OCHOBE CaMOCTOSTEILHOIO
aHaJIM3a yCJIOBUH M CPEJCTB UX JOCTHXKEHHS, BBIIENATh allbTEpPHATHBHEIE CIIOCOOBI
JIOCTH)KCHUSI LIeJIM ¥ BBIOMpaTh Hanbonee 3(deKTUBHBIN crOCOB, OCYILECTBIATH
MO3HABATE/IbHYIO PEe(IIEKCUIO B OTHOILIEHHH JIEHCTBHI 10 PELIEHUI0 YYeOHBIX U
TIO3HABATEIIbHBIX 3a/1ay;

. YMCHHE IIOHMMAaTh NpOoOJIeMy, CTaBUTh BOIPOCHI, BBIABHUTATh UIIOTE3Y, NaBaTh
OmpefeNieHHe MOHATHSIM, KJIAcCU(UIMPOBaTh, CTPYKTypHPOBATh MaTepuall,
NPOBONUTb  OKCIEPUMEHTBI,  apryMEHTUPOBaTh  COOCTBEHHYIO  IIO3HIHIO,
(GopMyIHpOBaTh BEIBOJBI M 3aK/IIOUEHHS;

. YMEHHE COOTHOCUTb CBOM JEHCTBMA C IUIAHUPYEMBIMH Pe3yJIbTaTaMu,
OCYIIECTBIIATE KOHTPOJb CBOEH JEATENbHOCTH B IIPOLECCE  JOCTHIKCHUS
pe3ynbpTaTa, ONpeieNsiTh CrOcoObl ICHCTBUH B paMKaX MpPeIOKEHHBIX YCIOBHIA U
TpeOOBaHUH, KOPPEKTUPOBATh CBOM JICHCTBUS B COOTBETCTBHU C M3MEHSIOLIEHCS
CHUTYyalluen;

(popmupoBaHME M pa3BHTHE KOMIETEHTHOCTH B OOJACTH HCIIOJIB30BAHHUS
HHCTPYMEHTOB M TEXHHYECKHX CPEACTB HH(MOPMAIMOHHBEIX TEXHOJOTHH
(KOMITBIOTEPOB U TIPOrPaMMHOrO OBGecredeHus) KaK HHCTPYMEHTANIBHO OCHOBEI
Pa3BUTHS KOMMYHHMKATHBHBIX M II03HAaBaTEIbHBIX YHHUBEPCAIbHBIX yueGHBIX
JeCTBHH;

YMEHHUE CO31aBaTh, IPUMEHATE U NIPeoOpa30BLIBATh 3HAKH U CUMBOJIBI, MOAETH U
CXEMBI TSI pelleHHs y4eOHBIX U MTO3HABATEIbHbIX 3a/1a4;

. YMEHHME M3BIIeKaTh HHPOPMALMIO U3 PA3IMYHBIX UCTOYHUKOB (BKJIFOYAs CPENCTBA
MaccoBoH HMH(OpPMAaLKMK, KOMIAKT-TUCKH y4eGHOTO HAa3HAYEHMS, pPecypChl

HHTepHeTa), CBOGOIHO MONB30BATECS CIPABOYHON JUTEPATYpOH, B TOM 4HCIE U




Ha  DJIEKTPOHHBIX  HOCHUTENX, COONIOAAaTe  HOPMBI  WH()OPMAIMOHHOM
30U paTeNbHOCTH, STHKH;

8. yMeHHe Ha IPaKTHKe IIOJb30BaThCS OCHOBHBIMU JIOTHYECKUMH TIPHEMAMH,
METOJaMH HadJIOJIeHHs, MOJIENUPOBAHHS, OOBSCHEHUs, peEUIeHHs IpodieM,
IPOTHO3UPOBAHUS | JIP.;

9. yMeHue OpraHM30BBIBaThH CBOIO JKH3Hb B COOTBETCTBHH C IPEACTABICHHUSAMHU O
30pOBOM 00pase >KU3HH, TpaBax M OOS3aHHOCTAX TI'PaXKJaHMHA, LEHHOCTIX
OBITHS, KYJBTYPBI H COI[HAILHOTO B3aUMOAEHCTBHUS,

10.yMenue BBIOJHATH IO3HABATENbHBIE W IMPAKTHYECKUE 3aJaHMsI, B TOM 4YHCIE
MIPOEKTHBIE;

11.ymeHue caMOCTOSATENIFHO W apryMEHTHPOBAHHO OLIEHUBATh CBOU NEHCTBUS U
JEWCTBHS OJHOKIIACCHUKOB, COJIEPXKATENIbHO OOOCHOBBIBAS MPABUIILHOCTh WM
OIMOOYHOCTh pe3ynbTata u crnocoba JeicTBUS, aJeKBaTHO OLEHHBATH
00BEKTHBHYIO TPYJHOCTb Kak Mepy (PaKTHUECKOTO MM TPEANoIaraeMoro pacxoia
PECYypPCOB Ha pEIIeHHE 3aJa4M, a TaKXKe CBOM BO3MOXKHOCTH B JAOCTH)KCHHUU LIeNIU
OTIPEJIEJICHHON CII0XKHOCTH;

12.ymenue pabotats B rpynmne — 3¢(GeKTHBHO COTPYAHMYATh U B3aUMOIEHCTBOBATE
Ha OCHOBE KOOP/IMHAIIMK PA3IMYHbIX ITO3UIMH NIPH BEIPAOOTKE OOIIETO PEIIeHHUS B
COBMECTHOM  [EATENbHOCTH;  CIyIlaTh  [apTHepa,  (OpMyJIMpOBaTh |
apryMEHTHPOBAaTL CBOE€ MHEHHE, KOPPEKTHO OTCTAWBaTh CBOK IIO3UIIMI0 H
KOOPJIMHUPOBATh €¢ C IIO3MIMH TapTHEPOB, B TOM YHWCIE€ B CHTYalluH
CTOJIKHOBEHMSI HHTEPECOB; MPOJYKTUBHO pa3pellaTh KOH(IUKTH HA OCHOBE y4eTa
MHTEPECOB U IO3UIMH BCEX €ro y4acTHHKOB, IIOMCKA U OEHKH albTePHATHBHBIX
Crocob0B pa3pelieHust KOHPIUKTOB.

IIpenMeTHBIMM pe3y/IbTaTAMH OCBOEHHS MPOrPaMMbl CPefHEro OOLIEro
00pa3oBaHKs ABJISAIOTCS:

1. dopmupoBanne TNepBOHAYANBHBIX CHCTEMAaTH3UPOBAHHEIX IPEACTAaBIEHHH O
BEIIECTBAX, MX TPEBPAIUCHHUAX U NPAKTUYECKOM [PUMEHEHHH; OBJIaJICHUE

MMOHATHUHBIM arrapaTtoM U CUMBOJIHYECKHM SI3BIKOM XHMHU;




. OCO3HaHHe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKONH HAyKHM Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, XHMHYECKHX IPEBpAIIEHUM OpPraHUYecKUX Hu
HEOPraHHYECKHUX BEIECTB KaK OCHOBBI MHOTHMX SBJIEHHH JKHBOI W HEXHBOI
NPUPOJILL; YTy OIIeHHe NPeICTaBICHIN O MaTePUAIBHOM €IMHCTBE MHUpA;
OBJIaJIcHHEe OCHOBaMM XMMUYECKOH IpaMOTHOCTH: CITIOCOOHOCTBIO aHATH3UPOBATH
1 00BEKTHBHO OIIEHUBATh XU3HEHHBIE CUTYAIlHH, CBSI3aHHbIE ¢ XUMHUEH, HaBbIKaMU
OesonacHoro oOpallleHMs] C BeIEeCTBAMH, HCIONB3YEMBIMU B IIOBCEIHEBHOIL
KM3HH, YMEHWEM AaHallM3MpOBaTh U IUIAHHPOBATH JKOJIOTMYECKH 0e30I1acHOoe
TIOBEJICHUE B LEIISX cOepekeHUs 3MOPOBhs M OKPYIKAIOIIEH Cpeb;

(GopMupoBaHMe YMEHHMI yCTaHABIMBATH CBSI3M MEXIY PEalbHO HaOIIOIaeMBIMU
XAMUYECKHUMHU SBIEHUSIMM W TIPOLECCaMM, IIPOUCXOMSAIIMMH B MHKPOMHPE,
O0BACHATE TPUYMHBI MHOTO0Opa3sws BEIECTB, 3aBUCUMOCTh HX CBOWCTB OT
COCTaBa M CTPOEHMs], & TAKXKE 3aBUCUMOCTh IIPUMEHEHHS BEIIECTB OT UX CBOMCTB;
MPUOOPETEHUs ONbITA MCTIONB30BAHUS PA3NUYHBIX METOIOB W3YYEHHsS BEIECTB;
HaONIIO/IEHNs 3a MX IPEBPAIEHUSIMH TIPUH MPOBEJEHHH HECIOXKHBIX XMUMHYECKHUX
SKCIIEPUMEHTOB C UCIIOJIL30BAHUEM J1aOOPAaTOPHOTO 000PYI0BaHMS U IIPUOOPOB;

. YMEHHE OKa3bplBaTh IIEPBYIO IIOMOLIbL IIPH OTPABICHHUSIX, OXOrax M OPYIHX
TpaBMaX, CBS3aHHBIX C BEIIECTBAMU U J1aO0PaTOPHEIM 000PY I0BAHUEM;

. OBJaZieHHe MpueMaMd paboTel ¢ MH(OpMaLHUell XHUMHYECKOTO COIEpPIKaHUs,
MPEeCTaBJIEHHOW B pasHOl GopMe (B BUIe TekcTa, GopMyI1, rpadMKoB, TAGIUIHBIX
JaHHBIX, CXeM, (hoTtorpaduit u ap.)

CO3/IaHHE OCHOBBI JUIsl (POPMHUPOBAHUS MHTEPeca K PACUIMPEHHIO U YTIYOISHHUIO
XUMHWYECKUX 3HAaHWH U BBIOOpA XMMHUH KaK MIPO(GUILHOTO MPEJMETA IIPH IEePEXo/ie
Ha CTyNEHb CpejHero (IOJHOro) oOiiero obpa3oBaHus, a B IajdbHEHIIEM U B
KayecTBe ceprl cBOE MPodecCHOHAIBHOM IeATeIbHOCTH;

hopmMHpOBaHME TIPENCTABICHMH O 3HAYEHHH XMMHMYECKOH HAYKM B pelCHHH
COBPEMEHHBIX OJKOJIOTHYECKUX MpoOsieM, B TOM WYHCIEe B IIPeJOTBpaIleHUH

TEXHOI'CHHBIX H DKOJIOTHUYECKHUX KaTaCTpoq).




Yuamuecs 10JI3KHBI:
1. 3HaTL/MOHUMATE:

Baxuelmme xuMUyecKnue IIOHATHS
IToHMMAaTe CMBIC BaKHEHUIINX MOHATHH (BBIASNATH UX XapaKTePHBIE MPHU3HAKHM):
BEIECTBO, XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJia, OTHOCHTENbHEIE ATOMHBIE U
MOJIEKYJISIPHBIE MAacchl, HOH, HU30TOIIHI, XUMHUYecKas CBSI3b,
3JIEKTPOOTPHUIIATEIIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCIIEHHS, MOJIb, MOJIIpHAas
macca, MOJISpHBIA 00beM, BeIlecTBa MOJIEKYJSIPHOTO W HEMOJEKYJISPHOIO
CTPOCHMSI, PACTBOPBI, OJJIEKTPOIMTBI W HEDJIEKTPOJIUTHI, 3IIEKTPOIUTHYECKAS
JIUCCOLUMALMA, THIAPOJIU3, OKUCIUTENh M BOCCTAHOBHUTEIb, OKHCIEHHE U
BOCCTaHOBJICHHE, 3JIEKTPOJIU3, CKOPOCTb XMMHYECKOM peakiluh, XHMHYECKOe
paBHOBecHe, TemIoBOH 2(P(EKT peakluu, YrJIepoaHblil CKeleT, (QYHKIMOHAIbHAs
rpymnmna, U30Mepus U TOMOJIOTHS, CTPYKTypHasi U NPOCTPAHCTBEHHAs H30MEpPHH,
OCHOBHBIE THITBI peaKI[Uii B HEOPTaHUYECKON M OPraHUYECKON XUMHH.
BbISIBISTE B3aUMOCBS3H ITIOHATHH.
Mcnonp3oBaTh BaxkHEWIMe XUMHYECKHE ITOHATHUS JUIS OOBSCHEHUS OTENbLHBIX
(GaKTOB W SIBIIEHHUH.
OcHOBHbIE 3aKOHBI H TEOPHUH XUMHUH
IIpuMeHsTh OCHOBHBIE TIOJIOXKEHUS XUMHUYECKMX TeOpuil (CTpOeHHs aToMa,
XUMHYECKOH CBS3H, DIIEKTPOIMTHYECKOH IHCCOLMALINK, KHCIOT M OCHOBaHHI,
CTPOCHHSI OPraHHYeCKHX COCAMHEHWH, XMMHUYEeCKONH KWHETHKH) I aHajIu3a
CTPOEHHUSI U CBOMCTB BEIIIECTB.
IlonumMaTe rpaHULBI IPUMEHUMOCTH YKA3aHHBIX XHMHUECKUX TEOpHUH.
[Tonumats cmbicn nepuoguueckoro 3akona JI.M. MeHnzeneeBa U HCIIONB30BATEH €I0
A1 KaYeCTBCHHOrO aHalii3a ¥ OOOCHOBAaHMSI OCHOBHBIX 3aKOHOMEPHOCTEH
CTPOEHHS aTOMOB, CBOWCTB XUMHUYECKHUX IJIEMEHTOB U UX COEIUHEHUH.

Baxkneiimue Beliectsa 1 MaTepHarbl

KJI&CCPI(I)HL[I/IPOBE{TB HEOpraHu4eCKHe H OpraHUYeCKHE BEIIIEeCTBA II0 BCEM

H3BCCTHBIM KH&CCH(I)HK&L[HOHHBIM IMpHU3HaKaM.




[TonuMaTh, 4TO NpaKkTHUECKOE MPUMEHEHHE BEIIeCTB 00YCIIOBIEHO HX COCTABOM,
CTPOEHUEM U CBOMCTBAMH.

Mmethb npeacTaBienre o poNy ¥ 3HAUYSHHH JaHHOTO BEIECTBA B IPAKTHKE.
O0BsACHATH 001IKe CIIOCOOBI M IPUHIIMITEI IIOTYyYEHUs] HauboJIee BaKHBIX BEIIECTB.
Ymertn:

Ha3spiBaTh:

M3Y4YCHHbBIC BEIECTBA 10 TPUBHAIBHOM UK MEXTyHApPOIHONH HOMEHKIATYpeE.
OnpeneasiTe/ KJ1accuPUUHPOBATH:

BAJICHTHOCTh, CTEIIEHb OKUCIECHHMS XUMHUYECKUX DJIEMEHTOB, 3apsabl MOHOB, BUJ
XUMHUYECKHX CBSI3€d B COEJMHEHHSX M THUI KPHUCTAIMYECKOH pEIeTKH;

IIPOCTPaHCTBEHHOE CTPOCHHE MOJIEKY I,

XapakTep cpeapl BOAHBIX PACTBOPOB BEIIIECTB;
OKHCJIUTEb U BOCCTAHOBUTEIIb,

NPUHAJIEKHOCTh  BEHICCTB K  pasIMYHBIM  KjaccaM HEOPraHWYeCKHX u
OpraHUYeCKUX COeUHEHHH,

IOMOJIOTH U U30MEPHI;

XUMHUYECKHE DPEaKlUMHh B HEOPraHHYECKOW M OpraHuYecKod XuMuU (TI0 BCEM
U3BECTHBIM KJIaCCH(HKAIIMOHHBIM IPHU3HAKAM);

XapakTepu3oBaTh:

S, pu d-dJeMEHTBl 1O HUX MONOXKeHHIO B [lepwonmueckoit cucreme JIU.
Menpeneena;

ofmpe XMMHUYECKHe CBOHCTBA MPOCTHIX BELECTB-METaIIOB i HEMETAILIOB;,

o0lIMe XMMUYECKHE CBOMCTBA OCHOBHBIX KITACCOB HEOPraHHMYECKHMX COCIUHEHMIA,
CBOMCTBA OT/IECJBHBIX IIPEJICTABUTEIIEH DTHUX KIACCOB;

CTPOEHHE U XMMHUYECKHUE CBOMCTBA U3YUYEHHBIX OPTaHUYECKHX COEIUHEHU.
OOBACHATD:

3aBUCUMOCTBh CBOMCTB XHMHUYECKHUX 3JIEMEHTOB M HX COEJMHEHHI OT IOJIOKEHHUS
3JIeMeHTa B nepuoauyeckou cucreMe JI.M. Menneneena;

NPUPOY  XMMHYECKOM  CBA3M (MOHHOM, KOBAJICHTHOM, MeTaJUIMYEeCKO,

BOJIOPO/IHO#); 3aBMCHMOCTh CBOIMCTB HEOPraHMYECKHX M OPraHMYECKHX BEIIECTB




OT MX COCTaBa M CTPOEHUS; CYIIHOCTb M3yUYEHHBIX BHUIOB XUMHYECKHUX PEaKIIHii:
SJIEKTPONIUTUYECKON  OUCCOLMAIlMM, HMOHHOTO  OOMEHa,  OKHCJIHTEIBHO-
BOCCTaHOBUTEJIBHBIX (M COCTABIIATh UX YPaBHEHHUS);

BIIMSIHUE Pa3/IMuHBIX (DAKTOPOB Ha CKOPOCTh XUMHUECKOM PEAKLUK U HAa CMEILEHUE
XUMUYECKOTO PaBHOBECHS.

IInanupoBaTh / NPOBOAMTD:

IIPOBOJIUTH BBIYHMCICHHSI IT0O XUMHYECKUM (DOPMYITIaM U yPaBHEHHUSIM.

2.Copnep:kaHue 3JIEKTUBHOIO Kypca

OPTAHHUYECKAA XMW

Beegenue (1 9)

Ilpeamer opranuyeckoil xumun. CpaBHeHHE OPraHHYECKHUX COEIMHEHHil ¢
HeopraHnyeckumu. [IpupoaHble, HCKYCCTBEHHbIE M CHHTETHUECKHE OPraHuYecKHe

COCIHHEHHH.

Tema 1

Teopusi cTpoeHHsI opraHuYecKHX coequHenuii (2 u)

BanentHocTs. XuMuueckoe CTpOEHHE Kak IOPSANOK COSJUHEHUS aTOMOB B
MOJIEKYJIe COIJIACHO KX BaJIeHTHOCTH. OCHOBHBIC IIOJIOXKEHHS TEOPUH XHUMH-
YEeCKOr0 CTPOEHHS OPraHWYEeCKUX coeJuHeHHi. IIoHATHE O TrOMOJIOTMH U
rOMOJIOrax, U30MEpUH ¥ H30Mepax. XuMuYecKre (GOopMyJbl H MOJEIH MOJIEKYI B

OpraHMYeCKON XUMHUH.

Tema 2
YriieBoaopoabl H HX NPHPOAHBIE HCTOYHHKH (84)

IIpuponusiit ra3. Anxanel. IIpuponusiii ras kak Tormso. IIpenMymiectsa
NPUPOAHOTO rasa nepeq ApyraMy BuaaMu Toruirea. CocTaB IIPHPOJHOro rasa.

AJTIKaHBI: TOMOJIOTMHYECKUH psJ, W30MepHs M HOMEHKIIATypa ajKaHoB.
XMMHYECKHC CBOWCTBA alKaHOB (Ha IPUMEpe METaHa W 9TaHa): TOpeHHe, 3aMe-




IIeHHE, pas3ioKeHue U JerujapupoBaHue. [IpuMeHeHHEe aJIkaHOB Ha OCHOBE
CBOMCTB.

A J1 K € H bl. JTWIEH, ero Moiy4yeHWe (JIerHIPUPOBaHMEM 3TaHa U
Heruaparanved  sra”osna). XHMMHYECKHE  CBOWMCTBA  OSTHJIEHA: TOPEHHE,
KauecTBeHHbIC peakiuu (oOeclBeunBaHMe OpOMHOM BOABI W  pacTBOpa
NiepMaHranaTa Kaius), THApaTalys, nojguMepusais. [TomusTuiied, ero cBoicTBa
U IpuMeHeHue. I IpuMeHeHne 3TueHa Ha OCHOBE CBOMCTB.

Anxaguensl B Kaydyyku. [lonsTue 06 ankagneHax Kak yIJIEBOAOPOJAX ¢
ABYMsl JIBOWHBIMH CBA3SMH. XMMHYECKHe cBOHcTBa OyTamueHa-1,3 u u3ompeHa:
obecuBeunBaHe OPOMHON BOJIBI U TIOJHUMEPH3ALHS B Kay4uyKu. Pe3una.

A J1 K ¥ H Bl. ALIETUIIEH, €r0 TONy4eHHue MHPOIH30M MeTaHa M KapOHIHBIM
criocobom. XMMHYECKHEe CBOWCTBa alleTWIEHA: TIOpeHHe, ObeclBeUUBAHUE
OpOMHO# BOAEI, NPUCOEIMHEHME XJIOPOBOJOPOAA M Tuapartanus. IlpuMeHeHHe
alleTWJIeHa Ha OCHOBE CBOMCTB. Peakuus nonauMepu3allidl BUHWIXJIOPHIA.
I ToMMBUHUIXIIOPUI U €ro NPUMEHEHHE.

Hedte. CocraB u nepepaborka Hedtu. Hedrenponykrsl. BeH3UH U mOHATHE
00 OKTaHOBOM YHCIIE.

benson. Ilonyuenne OeH3osa W3 rekcaHa W aleTHIEHA. XUMHUYECKHe
CBOMCTBa O€H30Ia: TOpeHHe, TallOreHHPOBaHUEe, HUTpOBaHUe. [IpuMeHeHHe GeH-
30J1a Ha OCHOBE CBOWCTB.

Hemoncrpauuu. ['openne Merana, STWieHa, auneTwieHa. OTHOIIEHHe MeTaHa,
3THJICHA, alleTHIeHa U OeH30/1a K pacTBOPY MepMaHraHaTa Kaaus U OpoMHOI Bojie.
Ilomyuenne osTuneHa peakuuel JeruipaTaliiii 3TaHONa M IENONMMEPHU3AIINU
TOJIMITHIICHA, aleTWiIeHa KapOuaHeIM crocoboM. Pasnoxenue kaydyka Ipu
HarpeBaHWH, UCIBITAHUE NTPOAYKTOB Pa3IOKEHHsI Ha HEIPeaeabHOCTh. Kommekus
00pa31oB HePTH U HEDTEPOAYKTOB.

Tema 3
Kucnopoacoaep:kammue coelMHeHHS] U MX HaXOKIeHHE B KHBOI npupoje
(10u4)

VYrneBoapl. EOWHCTBO XUMHYeECKO OpraHu3alli¥ >KUBBIX OPraHU3MOB.
XHUMHAYECKUI COCTAB KHUBBIX OpPraHu3MOB.

YraeBobl, uX KIaccH(MKalUA: MOHOCAaXapHibl (TVIFOKO3a), JHMcaxapuibl
(caxaposa) U mosMcaxapu/pl (KpaxMall ¥ LeJUI0JI03a). 3HaYeHHe YIIeBOLOB B JKH-




BOW NpHMpPOJE M B XMU3HU uesoBeKa. [[OHATHE O peaknusX IMOJIMKOHIEHCALUH H
THIPOJIN3a HA IPUMEPE B3aUMOIpeBpa-IIIeHHH: TIII0K03a <> IIOJIHCaxapH]l.

[roK03a - BemecTBO C JBOWCTBEHHON (YHKIMEN - ajbAeruaoCIHpT.
XUMHYECKHE CBOMCTBA IJIIOKO3BI: OKHCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOC-
CTaHOBJIEHHE B COPOMUT, OpoxkeHHe (MOJIOYHOKHUCIOEe U crupToBoe). [IpuMenenue
IIFOKO3BI HA OCHOBE CBOMCTB.

Couptel,  Ilomydenune staHona OpojkeHHEM TUIFOKO3BI M THpaTaliel
sTuneHa. ['uapokcunpHas rpynna kak (yHKIHOHaubHas. IIpencraBieHue o Bo-
JIOPOJIHOM CBsA3H. XUMHUYECKHe CBOMCTBAa 3TaHOJIA: TOPEHME, B3aUMOIEHCTBUE C
HaTpueM, oOpa3oBaHHE MPOCTHIX M CIOKHBIX 3()UPOB, OKUCIEHHUE B AJbJETHL.
IIpuMeHeHue 3TaHOJNIAa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro IOCIASACTBUS H
npenymnpexIeHue.

[TonsTue o HNPECIbHBIX MHOI'OATOMHBIX CIHPTax. FIII/IL[epI/IH KakK
NpeacTaBUTEIb MHOTOATOMHBIX CIIMPTOB. KauecTBennas pe€aKuusa Ha MHOT'OaTOM-
HBIC CITMPTEI. HpI/IMeHeHI’Ie FMNIMLOEpPHUHA Ha OCHOBE CBOMCTB.

Kamennplii  yrons. ®enon. KoKcoXMMHYECKOe IPOM3BOICTBO M €rO
nponykuusi. Ilomydyenue ¢eHona KOKCOBaHHMEM KaMEHHOro yrid. BiawMHoe
BIMSIHHE aTOMOB B MOJIEKyJIe ()eHOJIa: B3aUMOAEHCTBHE C THIPOKCHIOM HATPHUS
a30THOM  kuciaoTod. IlomukonnmeHcarmss deHona ¢ QopManbAeruioM B
(enonodopmanpaerunHyto cmoiy. [[puMeHenne (peHosa Ha OCHOBE CBOMCTB.

Anpperuipl.  [lomydeHue anbIeruioB OKHCIEHHEM COOTBETCTBYIOIIHX
cUpTOB. XHMHYECKHE CBOMCTBA albJETHIOB: OKHCIEHHE B COOTBETCTBYIOILYIO
KUCIIOTY M  BOCCTAaHOBIIEHHE B COOTBETCTBYIOIIMM cmupT. [IpuMeHeHue
popmaneaeruia u aneranbae-ru1a Ha OCHOBE CBOHMCTB.

Kapbonosele xkucnotel. [lomydenne KapOOHOBBIX KHCIOT OKHCIEHHEM
aNpAErua0B. XUMHUYECKHE CBOMCTBAa YKCYCHOM KHCJIOTBI: OOIIME CBOMCTBA ¢
HEOPraHMIECKUMH KUCIIOTaMU U peakuus stepudukanuu. [IpumMeHenne ykcycHoil
KUCJIOTBl HAa OCHOBE CBOWCTB. BhIcline >KMpHBIE KHCIOTHI Ha IpHMeEpe
NaJbMUTHHOBOH U CTEapUHOBOM.

Cnoxxuble odupsl u xkupbl. IlomydeHne ClIOKHBIX 5(QHPOB peaxiueil
srepudukanmu. Crnoxuele >GHUpEl B NPHPOAE, HMX 3HaueHue. IIpuMeHeHHe
CIIOXKHBIX 3(DHPOB HA OCHOBE CBOMCTB.

Kuper Kak cinoxuble 3QHpel. XHUMHYECKHE CBONWCTBA KMPOB: T'HMIPOIIH3
(OMbUIEHKE) W THAPMPOBAHHE XHAKHX JKUPOB. IIpHMEHEHHE >KHPOB HA OCHOBE
CBOMCTB.




Tema 4
AsoTcojepikalHe CoeJHHEHHUS] H MX HAXO0XK/IEHHE B JKHBOM npupoae (64)

Awmunsl. [Tonsatre 06 amuHax. [TonydeHne apoMaTHYeCKOro aMUHA-aHUINHA
- U3 HUTPOOEH30/1a. AHUIMH Kak OpraHM4YecKoe OCHOBaHHWE. B3anMHOe BIHSHME
aTOMOB B MOJIEKYJI€ aHUIMHA: OcllablIeHHe OCHOBHBIX CBOHCTB M B3aMMOJEHCTBHE
¢ 6poMHoOiIt Bosto#t. [IpuMeHeHHe aHUIMHA Ha OCHOBE CBOMCTB.

AmunokucnoTel. [lonyyeHue aMHHOKHCIOT #3 KapOOHOBBIX KHCIOT M
TUAPOIU30M OesikoB. XHMMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX
OpraHUYeCKUX COCAMHEHHH: B3aUMOIEHCTBYE CO LIeI04aMH, KUCIOTaMH U JPYT ¢
apyroM (peaxkuus NOJHMKOHJeHcauuu). IlenTuaHas CBSI3b W IOJMIENTHIBL.
ITpuMeHeHre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku. ITomydeHue OGenkoB peakuuell IMONIUKOHIEHCAIIMH aAMMHOKHCIIOT.
[lepBuunas, BTOpUYHas U TPEeTHYHAS CTPYKTYpbl OeqkoB. XMMHUYECKHE CBONCTBA
OeNKOB: TOpeHHe, JeHaTypalus, THAPONN3 M UBETHBIE peakiyu. bruoxumudeckue
(GyHKLIMYU OenKoB.

['eneTnyeckas cBs3b MEXIY KllacCaMH OPraHHYeCKHX COB,ZLHHCHHﬁ.

Hykneunossle kucioTsl. CHHTE3 HYKIEHHOBBIX KHCIOT B KIETKE M3
Hykaeotunos. OOmmi T1iaH crpoeHus Hykieotuaa. CpaBHEHHE CTpPOeHHS U
¢Gynxunit PHK u JIHK. Ponb HYKIEHMHOBBIX KHMCIOT B XpaHEHHHM M Iepeiaye
HacseAcTBeHHON uHdopManuy. [TouaTre 0 GHOTEXHOIOrHH ¥ MFeHHON HHKEHEPHH.

Tema §
buojioruyeckn aKTHBHbIE OpraHHYecKHe coenHenust (44)

®epMenThl. DepMEHThl Kak OHONOTHYECKHE KATAIU3aTOPhl OEIKOBOM
npupopsl. OcobeHHOCTH (QyHKIMOHUpOBaHUsS (epmeHTOB. Ponb (epMeHTOB B
KH3HCOCATCIIPHOCTH KHUBbIX OPTaHU3MOB U HapoaHOM XO034HCTBeE.

Buramunel. ITlomatne o BuTamuHax. HapymieHnus, cBs3aHHBIE C
BUTaMHUHAaMW: aBUTAMHMHO3BI, THMIIO- ¥ THUNEepBHTaMHHO3bI. Burtamun C kak
NPeACTaBUTENIb BOJOPACTBOPUMEIX BUTAMMHOB U BUTAMUH A KakK NpeiCTaBUTENh
YKUPOPACTBOPUMBIX BUTAMHHOB.

lopmonbl.  IloHsTHE ©0 ropMOHaX Kak TyMOPalbHBIX pETyIATOpax
KU3HE/ICATENIPHOCTH JKUBBIX OPraHu3MoB. MHCYNIMH M aapeHaluH Kak mpejcTa-
BUTENIM TOpMOHOB. [IpodunakTuka caxapHoro quabera.




JlekapcrBa. JlekapcTBeHHass XHMHS: OT MATPOXHMHM 10 XMMHOTEPAIMH.
Acnupud.  AHTHOMOTUKM ¥ JucOakTepro3. HapKoTHYecKHe  BellecTBa.
Hapxomanusi, 60ps0a ¢ Hell u npoduakTuka.

Tema 6
HckyceTBeHHbIE H CHHTETHYECKHE OpraHuyecKue coeiunenns (3 4)

HckyccrBennble nonuMepsl. [lonydeHne MCKYCCTBEHHBIX MOIMMEPOB, Kak
IIPOAYKTOB XWMHYECKOH MOAM(DHUKALME HPUPOJHOTO IIOJHMEPHOIO  ChHIPBS.
HckyccrBenHble  BONOKHA (AleTaTHBIA IIENK, BHCKO3a), WX CBOicTBa H
NIpUMEHEHHE,

CuHTeTHYeCKHE ITOJIMMEPHI. HonyquHe CHHTETHYECKHX IIOJIHMEPOB
PEaKIUsIMH TIOJTUMEPH3AllHH U IIOJMKOHICHCAI[HH. CprKTypa IIOJIMMEPOB.
JII/IHGI‘/’IHELH, Pa3BETBJIEHHAsA U IIPOCTPaHCTBCHHAA. HpeJ_ICTaBI/ITeJIH CHHTCTHYECKHX
njracTMacc: TIIOJIMDTHUIIEH HHM3KOIO0 M BBICOKOT'O JIaBJICHHS, IMOJIUIIPOIIHIIEH H
ITOJTHBHHHUIIXITOPHJI, CuHTeTHYECKHE BOJIOKHA: JJaBCaH, HUTPOH M KaIIpOH.

OBIIA A XMW

Tema 1 Crpoenue aTtoma u nepuoauyeckuii axon /. . Mengeneesa (2 u)

OcHoBHBIE CBEJIEHHsI O CTPOSHHH aToOMa. SIpo: MPOTOHEI ¥ HEHTPOHEL.
M3oTomel.  DnekTpoHbl. DNeKTpoHHasi 000J0YKa. DHEPreTHYecKHil ypOBEHb.
Oco0eHHOCTH CTPOEHHUS SNEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-ro W 5-ro
neproJoB neprouyeckoi cucremsl JI. M. Menneneesa (liepexoJHbIX 3JIEMEHTOB).
Ilonsitne 06 opbuTaisx. s- U p-opOUTAIH. DNEKTPOHHBIE KOH(PUTYPAIHHA aTOMOB
XMUMHYECKUX JIEMEHTOB.

Ileprnonnueckuii 3akon JI. M. MeHzerneeBa B cBeTe y4eHHs O CTPOSHHUH
aroma. Orkpeitie JI. . MeHeneessM nepuoaudeckoro 3akoHa.

[leprnonnueckas cucremMa xumudeckux sinementoB J|. Y. Meuneneesa
—TpaduuecKkoe OTOOpaKeHHEe IEPHOJHYECKOTO 3aKoHa., MU3HUECKHH CMBICIT
NOPsAJKOBOTO HOMEpa dJIEMEHTa, HOMepa NepUoJia ¥ HoMepa IpyInbl. BaneHTHbIe
OJMIEKTPOHBL. IIpHYUHBI M3MEHEHMS CBOMCTB JJIEMEHTOB B IEpUOAAX U IpyIIax
(TmaBHBIX NOATPYIIIAx).

ITonoxenne Bojopoa B IEPHOAMUECKON CHCTEME.

3HayeHHe TMEPMOJMYECKOrO 3aKOHA M TEePUOJMYECKONl CHCTeMbI
XUMH4eCKHX d7eMeHToB JI. M. MenneneeBa it pa3BUTUS HAYKH U ITOHUMAHUS
XUMHYECKOW KapTHHBI MUpA.




Hemoncrpanuu. Pasnuusele  (GOpMBI  MEPHOAMYECKON  CHCTEMBI
xuMuueckuxsiieMeHToB /. . Menpaeneena.

Tema 2 Ctpoenue Bemectpa (13 u)

Honnas xumuyeckass cBs3b. Karwonsl u anuonsl. Knaccudukanus
HOHOB. MoHHbIe KpucTaymHueckue pernetkd. CBOWCTBA BEIECTB C ATUM THUIIOM
KPUCTAITTUMUECKUX PEIIETOK.

KoBanenTHas  xumuueckass  CB3b.  DJIEKTPOOTPHLATETHEHOCTE.
IomsipHast W HenosspHas KOBaleHTHbIe CBA3W. J(umoib. [I0JSpHOCTh CBSI3M H
NOJAPHOCTE  MOJIEKyJibl. OOMEHHBI U JOHOPHO-aKLENTOPHBIA MEXaHU3MBI
00pa30BaHMsl KOBAJICHTHOM CBsI3U. MoJeKyIspHBIE U aTOMHBIE KPHCTAJUIMUECKHe
perierky. CBOMCTBa BELIECTB C 3THMHU TUIIAMH KPHCTAJUTHUYECKUX PELLIETOK.

MeTtanmmuueckass xumudeckasi cBs3zb. OcoOeHHOCTH CTPOECHMUSI aTOMOB
MeTaIoB. MeTalinyeckass XUMHUYEeCKas CBSI3b U MEeTA/UIHYeCKas KpUCTaJITHYeCcKast
pelietka. CBOMCTBA BEILECTB C 3TUM THUIIOM CBSI3H.

Bopoponnas XUMHUYeCKas CBSI3b. MexmonexynsapHas 7}
BHYTPUMOJICKYJIIpHAsT BOJOPOIHAS CBA3b. 3JHAYEHUE BOJOPOIHOU CBS3H Ui Op-
raHM3alMU CTPYKTYP OUOIIOIHMEPOB.

[Tomumepsr.  [lmacTMacchl: TepMOIUIACTBI W PEaKTONNACTBI, KX
NpEeACTaBUTENN W IpuUMeHeHwe. BosokHa: mnpupoaHsie (pacTUTENbHBIE WU
’KHBOTHBIE) U XUMHYECKHE (HCKYCCTBEHHbIE ¥ CHHTETHYECKHE), X MPEICTABUTENH
U TIpPUMEHEHHE.

['a3000pasnoe cocTosHMEe BemlecTBa. TpU arperaTHBIX COCTOSIHHS
BOJibI. OCOOEHHOCTH CTPOEHHs ra30B. MOJspHBIH 06beM ra3006pa3HbIX BEIIECTS.

ITprmepsl ra3006pa3HbIX MPUPOLHBIX CMECEH: BO3yX, TIPHPOAHBII ras.
3arpsisHeHue aTMocgeps! (KHCIOTHbIE JOXIH, NAPHUKOBEIH 5(hdeKT) u Ooprba ¢
HUM. IIpencTaBuTenu ra3o06pasHEIX BEIECTB: BOAOPOJ, KHUCIOPOJ, YIICKHCIIbIH
ras, aMMHaK, oTuiieH. Mx momyuenue, cobupanue u pacro3HaBaHHe.

Kunkoe cocrosuue Bewecrsa. Bona. [ToTpebiaenne Bojb! B OBITY U Ha
Npou3BOACTBE. JKeCTKOCTh BO/IBI U CIIOCOOHI €€ YCTpaHeHMsI.

MHHepaJ'IBHLIe BOJIbI, MX MCIIOJE30BAaHUE B CTOJIOBBIX U Jie4eOHBIX
HEJIAX.

Kunkue KpuCTa/UIBl M UX IPUMEHEHHe.




Teepnoe coctosiHue BemlecTBa. AMOp(QHBIE TBEpABIE BEINECTBA B
MPUPOJEC ¥ B JKU3HU YeJIOBEKa, UX 3Ha4eHHe U NpuMeHeHHe. Kpucraminueckoe

CTpOCHHE BELIeCTBA.

Hucniepcuble  cucteMbl. IloHATHE O  JMCHEPCHBIX — CHCTEMax.
HucniepcHas (asa u qucnepcuonHas cpena. Kiaccupukanus qucrepcHbIX cHCTeM
B 3aBHCHMOCTH OT arperaTHOr0 COCTOSIHUS AUCIIEPCHOM Cpellbl U JAMCIIEPCHOHHOIM
(a3ebl.

I"'pybonuncriepcHble CHCTEMBI: AMYJILCHH, CYCIIEH3HH, a3PO30JIH.
ToHKOAMCIIEpCHEBIE CHCTEMBI: TeJIH U 30JIH.

CocraB BemecTBa U cMeceil. BemectBa MOJeKyJsSpHOrO U
HEMOJIEKYJIIPHOTI'O CTPOEHHUSI. 3aKOH MOCTOSHCTBA COCTABA BEILIECTB.

[TonsiTHe «1079» M ee pa3sHOBUAHOCTH: MaccoBas (IO 3IEMEHTOB B
COCIMHEHHUH, J10JIs KOMIIOHEHTA B CMECH — JOJIsSI IIPUMeECeH, JI0JIs pacTBOPEHHOIO
BEIIECTBA B pacTBOpe) M oObemHas. Jloisl BBIXOAA MPOMAYKTAa PEaKIHH OT
TEOPETUYECKH BO3MOXKHOTO.,

HemoHcTpaunu. Mogens KpUCTAUIMUeCKON PEIIeTKH XJIOpUaa HATPHUSL.
O6pa3sipl MMHEPaIOB ¢ HOHHOM KPUCTAIUNIMYECKON PEIIeTKOM: KalblHTa, TajluTa.
Mozenu KpHCTalIMIeCKUX PENIETOK «CYXOro Jibiay (Wi Mofa), anMasa, rpadura
(um1  kBapna).  Mogens  Mmosekyms  JIHK.  O6pasusl  mactMace
(peHONOpOpMaNBAETHIHBIE,  TIONHYpETaH,  MOJMATHIEH,  IMONMIPOIHIICH,
NOJIMBUHMIIXJIOPUA) W m3zienuss 13 HUX.OOpas3usl BOJOKOH (IIEpCTh, MIENK,
alleTaTHOE BOJIOKHO, KalpOH, JiaBCaH, HEWJIOH) M u3lenus u3 Hux. O6pasipl
HEOPraHWYeCcKMX IMONIMMEPOB (Cepa IUIACTHYECKas, KBapll, OKCHJ AaJIOMUHHS,
MPUPOJHBIE  ATFOMOCHIMKATB). Monens MonspHoro o6sema razos. Tpu
arperaTHbIX COCTOSHHS BOZbL. OOpasiibl HAKUIIM B YalfHHKe U Tpy6ax LEeHTpaIbHO-
ro oromeHus. XKecTKOCTh BOIbI M CIIOCOORI ee ycTpaHeHus. [Ipubops! Ha MuaKuX
KpucTajnax. OOpasipl pasNUYHBIX JHUCIEPCHBIX CHCTEM: 3MYJIBCHH, CYCIICH3HIA,
adposolieid, reneit u 3osei. Koarymsuus. Cunepesuc. Dddext Tunnas.

Jlaboparopuple omeiTel. 2. OmnpeseneHde THIA KPUCTAILIMYECKOMN
PEILICTKH BEILIECTBA M OIMHCAaHHWE ero CBOMCTB. 3. O3HAKOMIIEHHME C KOJUIEKIMeil
[IOJINMEPOB: MMJIACTMACC M BOJOKOH W u3Jenus u3 Hux. 4. McneiTanue Bombl Ha
JKECTKOCTD. Y CTpaHEHUe XKECTKOCTH BOABL 5. O3HAaKOMJIEHHWE ¢ MHUHEpAalbHBIME
BofaMu. 6. O3HaKOMJIEHHE C IUCIIEPCHBIMH CHCTEMAMH.

Tema 3 Xumnueckue peakuun (94)




Peaxkuuu, uaymue 6e3 M3MEHEHHs COCTaBa BEILECTB. AJUIOTPONHUS U
aJIOTPOTHBIE BUAOM3MEHEH . [IpUunHbI aJUIOTPONIUMK Ha IpUMEpe MOTU(UKALUi
KHCIIOpo/Ia, yriieposa u ocdopa. O30H, ero Guosorudeckas pois.

M3omeps! 1 u3oMepus.

Peakuuy, wumymmpe ¢ HW3MEHEHHEM COCTaBa BEINECTB. Peakuuu
COCJIMHEHHsI, pAa3JIOXKeHHs, 3amelleHHuss U oOMeHa B HEOPraHH4YecKOW H
OpraHMYecKOW XHWMHH. Peakium sK30- W 3HAOTepMHUUecKHe. TeruioBoi s¢dexT
XUMHYECKOU peakl¥u M TepMOXUMHYECKHEe ypaBHeHHs. Peakiuu ropeHms, Kak
YaCTHBIHN Clly4al 3K30TE€pMUUYECKHX PEaKIINH,

CKopocTh XMMHUYECKON peakiuu. 3aBUCHMOCTh CKOPOCTH XMMHYECKOit
peakuud  OT  MNPUPOABI  PEardpyloluX  BEIIECTB, KOHIIEHTpAIIKH,
TEMIIEPATyPBIIJIOMAd  TOBEPXHOCTH CONPHKOCHOBEHHS M  KaTall|3aTopa.
Peakunu romo- u rereporeHHble. [loHsTHe O KaranMze M KaTald3aTopax.
®epmeHThl  Kak ~ OMONOTMYECKHe  KaTaju3aTophl,  OCOOEHHOCTH  HX
(YHKIHOHUPOBAHHSL.

OO6paTtuMOoCTh XMMHUYECKHX peakuuit. HeoGpaTumele 1 0GpaTHMbIe
xuMuyeckue peakuuu. CocTOsHME XMMHYECKOTO PaBHOBECHs IS OOPaTHMBIX
XUMHYEeCKUX peakunid. CrnocoObl CMELIEHHs XHMHUYECKOrO0 paBHOBECHS HAa
npuMepe CHHTe3a aMmuaka. [loHsiTHe 06 OCHOBHBIX HAy4HBIX NPHUHLUIAX
NPOM3BOICTBA HA IIPUMEPE CUHTEe3a aMMHaKa UM CEPHON KUCIIOTEL.

Porme  Boabl B XHMHYeCKOH peakuud. VICTHHHBIE pPacTBOPEL
PacTBOpMMOCTh ¥ KilaccH(UKalMsl BELIECTB IO STOMY NPHU3HAKy: pacTBOPHMEIE,
MaJlOpacTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

SHGKTPOIIPITBI W HES3JIEKTPOJIUTEL. BHGKTPOHHTH‘-IGCKEISI JUCCOIIHUaIH.
KHCHOTBI, OCHOBaHHs U COJIM C TOYKH 3PCHUS TCOPHUH BHGKTPOHHTHHGCKOﬂ AUCCO-
TUuanmnM.

XUMHUYECKHEe CBOCTBa BOJIbI: B3aUMOJIEHUCTBHUE C METaJlllaMH,
OCHOBHBIMH H KHCJIOTHBIMH OKCHIOaMH, PasioKEeHHE H 06pa3013aHHe
KPUCTAILIIOTHAPAaTOB. PeaI{I_II/II/I TuapaTtaliy B OpFaHH‘IECKOf/II XHMHH.

['mnponus  opraHMueckHX W HEOPraHWYECKMX  COEIMHEHMIA.
Heobpartumelii runponns. OOpaTuMEIi rHApoIN3 coei.

I'maponus opraHuyeckux COeTUHEHHMH M ero MpakTHYecKoe 3HaYeHHe
AU TIOJTyYEeHUsI THIIPOJIM3HOIO CIIUPTa ¥ MbLIa. buonorudeckas poiis ruiposnza B
TIACTHYECKOM U 3HEPreTHYECKOM 0OMEHE BEILIECTB U SHEPTHH B KIIETKE.




OKMCIUTENbHO-BOCCTAHOBHTENIbHBIE peakiuu. CTelneHb OKHCJIEHHUS.
Onpenenenre creneHW OKHCICHHS 10 (opMyse coenuHeHHs. IloHaTHe 06
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuax. OKucCIeHHe W BOCCTAHOBJIEHUE,
OKHCJIUTENIb U BOCCTAHOBHUTEJIb.

ONeKTponn3. DIEeKTPONN3 KaK OKHUCIUTENIbHO-BOCCTAHOBHUTENbHbIH
nporecc. ODJEKTPOJIN3 PacIlaBOB M PacTBOPOB HA NpPUMEPE XJIOPHIA HATPHS.
I[IpakTiyeckoe TNpPUMEHEHHE SIIEKTPOJNU3a. OJIEKTPOJIUTHYECKOE IONyueHHe
AIFOMHHUSL.

HemoHCTpanu. 3aBUCHMOCTB CKOPOCTH pEaKUWHd OT IIPUPOJIEI
BELICCTB HA MPUMEPE B3aMMOJEHCTBUS PaCTBOPOB Pa3IMYHbIX KHUCIOT OJAMHAKOBOM
KOHLEHTpalid C OJMHAaKOBBIMH TIpaHyJlaMH [MHKA ¥ B3aWUMOJEHCTBUS
OJIMHAKOBBIX KYCOYKOB pa3HBIX METaJUIOB (MarHus, LWHKA, Kele3a) ¢ COJIAHOMN
KucnoToir. Mogens Kkunsmero cios.. PasnoxeHue mepokcuaa Bomopoia ¢ Io-
MOILBIO KaTanuszaTopa (oxcujaa mapranma (IV)) u karam asel CBIporo Msca u
ceiporo kaproders. [IpuMepsl HeOOPaTUMBIX peakluii, HAYIIKX ¢ 06pa3oBaHHEM
ocajika, rasa WK BOZbl. B3aumonelicTeue nutus u HaTpus ¢ Bojoil. [lomyuenue
oxcupa ¢ocpopa (V) u pacTBOpeHHE €ro B BOJE; HCIBITAHHE IOJNYYEHHOTO
pacTBopa nakMycoM. OOpasubl KpUCTAIUIOTHAPATOB. VICIbITaHHWE pPACTBOPOB
JNIEKTPOJTUTOB W HEIJIEKTPOJIUTOB Ha MpeAMeT AWCCOLMAalMH. 3aBUCUMOCTh CTe-
TIEHW DJIEKTPOIUTUYECKON MUCCOLMALUMM YKCYCHOM KHCIIOTBI OT pa30aBieHus
pactBopa. I'maponus xkap60oHATOB INENOYHBIX METAJJIOB ¥ HUTPATOB IIMHKA HIIH
ceunua (II). IMomy4enue meuta. [pocreiiimne OKUCITUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuy: B3aMMOJCHCTBUE LIMHKA C CONSHOM KUCIOTOM M Kelie3a ¢ pacTBOPOM
cynbpara menu (IT). Mozens snekTponnsepa. Mosielb 3MeKTPOIH3HON BAHHBI [UIs
MIOJIyYEeHHUsI aJIFOMUHUS.

JlaGoparopHele ombITel. 7. Peakuus 3aMeIleHHUS MEOH JKEIE30M B
pacTBOpe MeIHOro Kymopoca. 8. Peaknuy, uaymye ¢ o6pa3oBaHieM ocajka, rasa
v Bouel. 9. Ilonmyyenue kucnmopona pasioXeHHeM MEPOKCHIA BOJAOPOLA C
nomoupro oxeuza Mapranua (IV) u xaranassl ceiporo kaprodens. 10. IToydenue
BOZIOPOJIa  B3aMMOJEHUCTBUEM KHUCJIOTHI ¢ IUHKOM. 11. Pasnuunele ciaydan
TUJIPOJIK3a COJIEH.

Tema 4 BemecrBa u ux csoiicraa (10 u)

Merannsl. B3aumozeiicTBrue MeTalIoB ¢ HeMeTaIaMu (xopom, cepoii
U KHCJIOpoZoM). B3zaumonelicTBre 1IETOUHBIX U IIEIOYHO3EMEIbHBIX METALIOB C
BOLOH. DIEKTPOXUMMUYECKHH psiJ HalpsDKEHUW MeTauioB. BzaumopelicTBue




METAJJIOB C PacTBOpaMM KHCIIOT U colieil. ANoMuHOTepMHs. B3aumonelicTBue
HaTpHs C ITAHOJIOM U (PEHOJIOM.

Kopposust merannos. IToHSATHE 0 XUMHYECKOH U 3JIEKTPOXUMHUUYECKON
KOppo3uu MeTa/ioB. CriocoObl 3aIIUTHl METAIIOB OT KOPPO3KH.

Hemeramnel.  CpaBHHTeNBbHass XapakTEpPUCTHKA TaJOreHOB  Kak
Haubolee TUMHMYHBIX IpeacTaBUTeNed HeMmeTaloB. OKHUCIHUTENbHEIE CBONCTBA
HEMETaJlIOB (B3aMMOJEHCTBUE ¢ MeTalTaMH M BOJOPOAOM). BocCTaHOBUTEBHBIE
CBOWCTBA HEMETAJUIOB (B3aUMOZEcTBHE ¢ Gojilee 3IEKTPOOTPUIIATEIFHBIME
HEeMETaJNIaMH U CIIOKHBIMH BEIIeCTBAMU-OKUCIUTEISAMH).

Kucinorel neopranmyeckue u opranudeckue. Knaccudukanus KHCIOT.
XHUMHYECKHe CBOMCTBAa KHCIIOT: B3aMMOJECHCTBHE C METalIaMH, OKCHIAMH
METaJlJIOB,  THAPOKCHIAMH  METaUIOB,  COJSIMM,  CHHpPTaMH  (peaxius
srepudpuranun). Ocobble CBOMCTBA a30THOM ¥ KOHLEHTPHPOBAHHON CEpHOI
KHCJIOTEI.

OcHoBaHMsi HeOpraHu4yeckue © opraHudeckde. OCHOBaHHS, HX
knaccupukanys. XHUMHYECKHe CBOWCTBA OCHOBAaHMIl: B3aHMOJEHMCTBHE ¢
KHCJIOTaMH, KUCJIOTHBIMM OKCHIaMH H COJsMH. Pa3siolkeHne HepacTBOPHMEIX
OCHOBAHHUH.

Comu. Knaccudukauust coseil: cpeisue, KHCIBlE ¥ OCHOBHBIE.
XUMHYeCKHe CBOWCTBA COJIel: B3aMMOJEHCTBHE C KHCJIOTAMH, MIEJI0YaMH,
MeTalllaMu ¥ cosAMH. IlpencraButenu coneif m ux 3HadeHue. XIJIOpUJ HATpHs,
KapOOHaT Kanbuus, Gpochar Kanblus (CpeHUe COMH); THAPOKapOOHATEI HaTpus U
aMMOHUs (KHCible conm); rujpokcokapGonar memu (II) — mamaxut (OCHOBHAs
COJIb).

KauecTBeHHBIe peakLuy Ha XJIOpHA-, CyIb(aT-, 1 KapOOHAT-aHHOHB,
KaTHOH aMMOHUs, KaTuoHs! >xene3a (I1) u (I1I).

I'eneTH4eckas cBsA3b MEXITy KIaccaMy HEOPraHMYIECKHMX H OpraHHYec-
Knx coenuHeHuH. IIoHSTHE O reHeTHYecKodl CBS3M M IEHETMYECKHX DAfax.
I'enernyeckuit psayn Mmeramna. [enetmueckmii pax Hemeraia. OcoGEHHOCTH
TFEHETUYECKOro psifia B OPraHu4eCcKOd XUMHUH.

Hemoncrpanuu. Komnexuus 0o0pa3loB MeTauloB. B3auMomaeicTBHE
HaTpusl M CYpbMBI C XJIOPOM, JKejie3a ¢ cepoil. ['opeHHe MarHus ¥ aqlOMHUHHUS B
KHcopoJie.  BzauMojelicTBHE  IIENIOYHO3EMENBHBIX METAIOB C  BOJOM.
BzaumopeiictBue HaTpusi C OTaHOJOM, LHMHKA C YKCYCHOH KHCIOTOM.
AloMuHOTepMHEs. BsauMoneiicTBue Memu ¢ KOHIIEHTPUPOBAHHOH a30THOM




KUCIOTOW. Pe3ynbraThl KOppo3MH METAaIOB B 3aBUCHUMOCTH OT YCIIOBHU ee
npotekanus. Komekius o6pa3ios HeMeTallIoB. B3aumoneicTBre XIOpPHOM BOMBI
¢ pacTBopoM 6pomuna (nommna) xamust. Kosmekuus NpUpOAHBIX OpraHMYecKHX
KkucnoT. PasbaBiicHHe KOHLEHTPUPOBAHHON CEpPHOM KUCIOTHL. B3ammopeiicTBue
KOHLEHTPHPOBAHHONW CEPHOM KUCIOTBI C CaxapoM, LEIIOI030H U MeIbIo.
O6pasupbl MPUPOJHBIX MHHEPAoB, COIEPKAIUMX XJOPUA HATpUs, KapGoHAT
KanpLust, Gpochar kameius U ruppokcoxapbonar meau (II). OGpasip! MUIEBHIX
IPOAYKTOB, COJIEPIKAIINX IMAPOKapOOHATH HATPUSA M aMMOHMS, UX CIIOCOOHOCTH K
PasloKeHUIO TIpU HarpeBaHuu. [aimenue coapl ykcycoMm. KauecTBeHHBIE peakiu
Ha KaTUOHBI U aHHOHEI.

JlabopaTophble onbITEL. 12. HcrbiTaHne pacTBOPOB KHUCIIOT, OCHOBAHHIH
v comedl mHAuKatopamu. 13. BzamMopeiicTBHe COJSHOM KHUCIOTHI M PacTBOPA
YKCYCHOM KHCJIOTBI ¢ MeTaulaMu. 14. BzaumopmeHcTBHE CONSHOM KHCIOTHI M
pacTBopa YKCYyCHOW KHCIOTBl C OCHOBaHHUsSMH. 15. BsaumopeiicTBue consHoi
KHCJIOTBI U PAacTBOPa YKCYCHOH KHCIOTBI ¢ coisiMH. 16. IToaydyeHue u cBoiicTa
HEPaCTBOPUMBIX OCHOBaHMH. 17. I'MAposid3 XJIIOpHIOB M alleTATOB ILIEIOYHBIX
meTanioB. 18. O3HaKOMIIEHHE ¢ KOJIEKIMSIMU: &) METaIUIOB; 6) HEMETAJIOB; B)
KHCJIOT; I') OCHOBAHHMM; 1) MMHEpAOB M GHONOTHYECKUX MATEPHaloB, COIEp-
JKaIUX HEKOTOPBIE COJIH.




3. TemaTHYeCcKOe NIAHHPOBAHHE

10 kaace

Ha3Banue TeMnl KonuuectBo
4acoB
Beenenne 1
Tema 1. Teopus cTpoeHHs: OpraHUYECcKHX 2
COEIMHEHUH.
Tema 2. YrneBogopombl v UX IPUPOIHEIE 8
HUCTOYHUKH.
Tema 3. Kucnoponconepikaiue opranuueckue 10
BEIIIECTBA U MX HaXO0XKIEHHE B JKHBOH MPUPOJIE.
Tema 4. AzoTconepxaiiie opranayecKue 6
BEIICCTBA U HX HAXO0XK/IEHUE B )XUBOH MPUPOJIE.
Tema 5. buonoruyuecky akTHBHBIE OpraHUYECKUE 4
COEAMHEHHSI.
Tema 6. MckyccTBeHHBIE H CHHTETUYECKHE 5
OpraHUYECKUE COeUHEHMHSI.
Hroro: 344
11 knace
HazBanue TeMpl KonunyectBo
4acoB
Tema 1. Crpoenne atoma u [Tepronnueckuii 2
3akoH /[.M.Menpeneesa.
Tema 2. CTpoeHne BelecTsa. 13
Tema 3. Xumuueckue peakiuu. 9
Tema 4. BemecTBa 1 ux cBolicTaa. 10
Hroro: 344




