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ITmaaupyemMbie pe3yabTaThl OCBOSHUS Y4€OHOTO TpeaMeTa « X UMUS)

JIMYHOCTHBIE Pe3yJIbTATHI:

1) chopMUpPOBAaHHOCTH  POCCHUUCKOW  TPakIaHCKOW  HMICHTHUYHOCTH,
NaTpUOTHU3Ma, YBAKEHHE K CBOEMY HapOJy, YYBCTBA OTBETCTBEHHOCTH MEpE.
Ponunou, ropmocty 3a CBOM Kpau, CcBOW PoauHy, mpouuioe W HAcTOAIIEe
MHOTOHAIMOHAIBHOTO Hapoja Poccuu, yBakeHUE TrocyJapCTBEHHBIX CHMBOJIOB
(repO, daar, ruMH);

2) chOpMHUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMU KAaK aKTUBHOTO H
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOIIECTBA,  OCO3HAIOIIETO  CBOM
KOHCTUTYIIMOHHBIE TIpaBa W O0S3aHHOCTH, YBa)KAlOIIETr0 3aKOH M IMPAaBOIOPSJIOK,
00J1a1at0IEr0 YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NMPUHUMAIOIIETO
TpaJMIIMOHHbIE HAI[MOHAJIIbHBIE M OOIIEYETIOBEYECKUE TYMAaHUCTUYECKHE U
JIEMOKPATUYECKHUE LICHHOCTH;

3) chopmMupOBaHHOCTH TOTOBHOCTH K CITy>KeHHIO OTEUeCTBY, €ro 3aIllUTe;

4) chopMuUPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MpPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, @ TAK)KE Pa3IMYHbIX (POPM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MecCTa B OJIUKYJIbTYPHOM MHUPE;

5) cpopMHPOBAaHHOCTL OCHOB CAMOpPa3BUTHS U CaMOBOCIHUTAHUSA B
COOTBETCTBUM C OOIICUETOBEYECKUMHU ILIEHHOCTSIMU W HWJealaMH TPa)IaHCKOTO
o0IIecTBa; TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSITENIbHOM, TBOPYECKOW WU
OTBETCTBEHHOM €SI TENbHOCTH;

6) TOJNEpaHTHOE CO3HAHWE U TIOBEACHUE B MOJUKYJIBTYPHOM MHpE,
TOTOBHOCTh U CHOCOOHOCTh BECTH JHUAJIOT C IPYTUMU JIIOJIbMU, JOCTUTaTh B HEM
B3aMMOIIOHUMAaHUs, HAXOAUTh OOIIKE eI U COTPYHUYATDH JIJIs1 UX JOCTHXKCHUS,

7) HaBBIKK COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETbMH MIIAJIIIETO BO3PACTa,
B3pOCIBIMH B 00pa3oBarelbHOM,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-
MCCIIEI0BATENbCKOM, MPOEKTHON U APYTUX BUAAX NESITEIbHOCTH;

8) HpPAaBCTBEHHOE CO3HAHME U I[OBEJACHME HAa OCHOBE YCBOCHUS
0O0IIEYeNIOBEYECKHUX [IEHHOCTEM;

9) TroTOBHOCTH M CHOCOOHOCTh K O0Opa3oBaHHIO, B TOM YHCIIE
caM000pa30BaHuI0, HA MPOTSHKEHUH BCEU KU3HH; CO3HATENBHOE OTHOILIEHUE K
HEIMPEPHIBHOMY OO0pa30BaHUIO KaK YCIOBUIO YCHEUIHOW MPOPEeCcCHOHAIBHONW U
OOIIIECTBEHHOM JIEATEIHLHOCTH;

10) acreTnueckoe OTHOIIEHHE K MUPY, BKIIIOUAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHUI;

11) npunSITHE ¥ peann3aluio IMEHHOCTEN 3I0pOBOro U Oe30macHoro odpasa
XKU3HH, TOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPILICHCTBOBAHUM, 3aHATHUSIX



CHOPTUBHOO3JJOPOBUTEIBHON AESATENBHOCTBIO, HENPHUITHE BPEAHBIX IPHUBBIYEK:
KypeHHUsi, yIIOTpeOJIeHUs aIKOT0Is, HAPKOTUKOB,;

12) 6epexxkHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHUE K (PU3UUECKOMY
U TCHUXOJIOTHYECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIIOJIEH,
YMEHUE OKa3bIBATH IEPBYIO TOMOIIIb;

13) oco3nanHBIN BEIOOP Oyaymiel mpodeccuy U BO3MOXKHOCTEH peann3aiin
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHWE K MNpoQecCHOHANIbHON
NEATEIbHOCTH KaK BO3MOXKHOCTH y4YaCTHs B PELICHUU JUYHBIX, OOLIECTBEHHBIX,
roCyapCTBEHHBIX, OOIICHAIMOHAIIBHBIX MPOOJIEM;

14) chopMUPOBAHHOCTH FKOJOTUYECKOTO MBIIUICHHS, TOHUMAHUS BIUSHUS
COIIMAJIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBbHOU
Cpellbl; IPUOOPETEHHE ONBITA KOJOTO-HANPABICHHON A€ TENbHOCTH;

15) oTBETCTBEHHOE OTHOIIEHUE K CO3JJaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
IIPUHATHS HEHHOCTENW CEMENHOM KU3HH.

MeTanpeaMeTHble pe3yJbTaThI:

1) ymeHHne caMOCTOSITENILHO OINPEAEIATh LENH JEATEIbHOCTH U COCTABIAThH
IUIaHBl  JIEATEIIBHOCTH; CaMOCTOSITENBHO OCYIIECTBIISITh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JIEATEIBHOCT; HMCIOJIB30BATH BCE BO3MOXKHBIE PECYPCHI IS
JOCTMIKEHHUsI TIOCTaBJICHHBIX IENEM W pealu3alydy IUIAHOB JAESATEIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAILUX;

2) yMeHHE NpPOAYKTUBHO OOLIATHCA M B3aMMOJIEMCTBOBATH B IpOLIECCE
COBMECTHOM  JI€SITEIBHOCTH, YYUTBHIBATh IO3WLHMHM  JPYTUX  yYaCTHUKOB
nesTeabHOCTH, 3D (PEKTUBHO pa3pemiaTh KOH(DIUKTHL;

3) BiazeHuMEe HaBBIKAMM I[103HABATEJIbHOM, y4eOHO-MCCIEI0BATENbCKOW U
IPOEKTHON JesTeNIbHOCTH, HaBBIKAMHU pa3pelIeHUs] MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTb K CAMOCTOATEIBHOMY IIOUCKY METOAOB PEIICHUS TPAKTUUECKUX 3a/a4,
MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

4) TOTOBHOCTH 151 CIIOCOOHOCTH K CaMOCTOSITETTbHOM
MH(GOPMALIMOHHONIO3HABATEIbHOMN JIESTEIIbHOCTH, BJIaJICHUE HABBIKAMU MOJTyUEHUs
HeoOXxoaumol  uWHopManMu W3 CIOBape  pasHbIX  TUIIOB, YMEHHUE
OPUEHTHPOBAThCSI B  Pa3jIMYHBIX HMCTOYHMKAX HWHGOpPMAIUU, KPUTHUYECKH
OLICHMBAaTh M HHTEPIPETUPOBATH HMH(POPMAIIMIO, MMOJIYYaeMyl0 M3 Pa3IndHbIX
MCTOYHUKOB,;

5) YMEHHE UCIIOJIb30BaTh CpeJlcTBa MH(}OPMAIMOHHBIX U
KOMMYHUKAIIMOHHbIX TexHosnoruil (manee — WMKT) B pemieHun KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX W OpPraHU3allMOHHBIX 3a7ad C COONIOJIeHHEM TpeOboBaHUM
HPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCcOcOepeKeH s, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;



6) yMeHHe OMNpeAeNsaTh Ha3HauYeHUE W (PYHKUMUU PaA3TUYHBIX COLHUATBHBIX
UHCTUTYTOB;

7) yYMEHHE CaMOCTOATEIbHO OLIEHMBAaTh M NPUHUMATh pELICHUS,
OTIPENIETSIONINE CTPATETUIO MTOBEACHUS, C YUYETOM I'PAKIAHCKUX U HPABCTBEHHBIX
LICHHOCTEH;

8) BIajieHHE S3bIKOBBIMU CPEACTBAMH - YMEHHE SICHO, JIOTUYHO M TOYHO
U3JaraTth CBOIO TOUKY 3pEHHUs, UCTIOIb30BaTh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

9) BnajeHWe HaBBIKAMU TI03HABATEIBHOW pEeIEKCHH KaK OCO3HAHUS
COBEpIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HX pE3yJIbTaTOB MU
OCHOBAHUI, IPAaHUI CBOETO 3HAHUS U HE3HAHMS, HOBBIX MO3HABATEJBHBIX 337a4 U
CPEICTB UX JOCTH)KECHHUS.

IIpeamMeTHbIe pe3yabTaThl:

1) chopMUPOBaHHOCTH MPEACTABICHUN O MECTEe XHMHH B COBPEMCHHOW HAy4YHOM
KapTUHE MHpA; MOHUMAaHUE POJU XUMHUU B (HOPMUPOBAHUU Kpyrozopa u
GYHKIMOHATBHOUTPAMOTHOCTH YEJIOBEKA /IS PEIICHHS MPAKTUUYECKUX 3aa4;

2) BIaJICHHE OCHOBOIOJATAOIIUMHA XHMHYCCKHUMH TOHSITHSIMH, TCOPHUSIMH,
3aKOHAMHU M 3aKOHOMEPHOCTSIMHM; YBEPECHHOE TMOJb30BAHUE XUMHUYECKOU
TEPMUHOJIOTUEN W CUMBOJIMKOM;

3) BiageHHEe OCHOBHBIMH METOJAMHM HAYYHOTO TIO3HAHUS, HCIIOJIB3YEMBbIMU B
XUMHUM: HAOJIOJEHUe, OIUCaHUue, U3MEpPEHHe, OKCIEPUMEHT; YMEHHUE
o0pabaTbiBaTh, OOBICHATH pE3YyJbTaThl MPOBEICHHBIX OIBITOB W Je1aTh
BBIBOJIbI; TOTOBHOCTH M CIOCOOHOCTh MPUMEHATH METOAbl MO3HAHUA IPHU
pPELIEHNH MPAKTUYECKUX 3a1aY;

4) chOopMHUPOBAHHOCTh YMEHHUS JaBaTh KOJMYECTBCHHBIC OIICHKH W TIPOBOIUTH
pacyeTsl M0 XUMUYECKUM (POpMyJiaM U YPaBHEHUSM;

5) BJIaACHUC IMpaBuJIaMH TCXHHUKHU 0e30MacHOCTH Inpu HCIIOJIB30BaHHUHU
XUMHUYCCKHUXBCIICCTB,

6) chopMHUPOBAaHHOCTH COOCTBEHHOM IMO3UIIMHU 10 OTHOIIICHUIOK XUMUYECKOU
uH(pOpMaIuu, MOTy4aeMon U3 Pa3HBIX HCTOYHUKOB.

B pesynbrare uzydenus yuebHoro npeamera "XumMus' Ha YpOBHE CPETHETO
o011iero oOpa3oBaHus:

Buvinycknux na 6a30680m ypoene Hayuumcsi:

- packpbIBaTh Ha MpUMeEpax poJib XUMHUHU B (OPMHPOBAHUU COBPEMEHHOMN
HAay4YHOM KapTUHBI MUPA U B IPAKTUYECKON JEATEIbHOCTH YEIOBEKA;



- JIEMOHCTPHUPOBATh HA MPUMEPAX B3aWMOCBS3b MEXKIY XUMUEH U JIPyTUMHU
€CTEeCTBEHHBIMHU HAyKaMH;

- pacKpbIBaTh Ha MpUMEpPaxX IOJOKECHUS TECOPUH XHUMHUYECKOTO CTPOCHHS
A.M. bytneposa;

- MoHUMaTh pusndeckuit cmpica [lepuoanyeckoro 3akona J[.M. Mennaeneena
U Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTH CBOMCTB XHMHUYCCKHX JJIEMEHTOB WU
00pa30BaHHBIX UMH BEIIECTB OT MIEKTPOHHOTO CTPOSHHUS aTOMOB;

- OOBSCHATH TMPUYUHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIMUX
MpeICTaBICHU 00 UX COCTaBe U CTPOCHUU;

- IPUMEHATH IpaBUJIa CUCTEMATHUYECKONM MEKITYHAPOIHON HOMEHKIATYPhI
KaK CpeJCTBAa pa3IMuCHHMs M WACHTU(UKAIIUA BEIICCTB IO HMX COCTaBy U
CTPOCHHUIO;

- COCTaBJISITh MOJICKYJIIPHBIE W CTPYKTYpHbIE (DOPMYJIBI OpPraHUYECKUX
BEILIECTB KaK HOCUTeNleM MH(OpMallui O CTPOSHUM BEIIECTBAa, €r0 CBOMCTBAX U
MPUHAJJICKHOCTH K ONPECICHHOMY KJIacCy COCAMHEHU;

- XapakTepu30BaTh OPraHMYECKUE BEIIECTBA IO COCTABY, CTPOCHUIO H
CBOMCTBaM, YCTAaHABIMBATh NPUUYUHHO-CIICICTBEHHBIC CBS3M MEXAY JaHHBIMU
XapaKTepHUCTUKAMH BEIIECTBA,

- NPUBOJUTH TMPUMEPHl XUMHUUYECKUX  PEAKIUNA, PaCKPBIBAIOLIUX
XapakTepHbIC CBOMCTBA THUIUYHBIX MPEIACTABUTENICH KJIACCOB OpPraHUYECKHUX
BEILIECTB C IS0 UX UICHTU(PUKAIIUU U 0OBSICHEHUS 001aCTH TPUMEHECHUS;

- TPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XWMHUYECKHUX pEeaKkiuid Ha
OCHOBE 3HAHMM O THUIIAX XMMHUYECKOM CBSI3M B MOJIEKyJaX pEareHTOB M HX
PEaKIMOHHOM CITIOCOOHOCTH;

- MCIIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHMM W XUMHUYECKHX CBOMCTBaX
BEIIECTB ISl 0€301aCHOI0 MPUMEHEHHUS B MPAKTUYECKOM eI TEIIHHOCTH;

-  TOPUBOAUTL TMPUMEPHI MPAKTUYECKOIO HCIOJIb30BAHHUS MPOJAYKTOB
nepepaboTKi HEPTH U TMPUPOJHOTO Ta3a, BBHICOKOMOJIEKYJSPHBIX COEIUHEHUM
(MOJIMATUIICHA, CHHTETUYECKOTO KaydyKa, alleTaTHOI'O BOJIOKHA);,

- MPOBOAUTH OIBITHI IO PAClO3HABAHWIO OPraHUYECKUX BEIIIECTB:
[NIMIEPUHA, YKCYCHOM KHUCIIOTBI, HENpPEAENIbHBIX >KUPOB, TJIIOKO3bI, Kpaxmala,
OEJIKOB - B COCTaBE MUIIEBBIX MPOTYKTOB U KOCMETUYECKUX CPEJICTB;

- BIIQJETh IpaBUWJaMHU M NpueMamMu 0e30macHON pabOThl ¢ XMMHYECCKUMH
BEIIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM;

- YCTaHABIUBATh 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PeaKlMi U CMEIICHUS
XUMHUYECKOTO PpaBHOBECHUSI OT pa3U4YHBIX (HaKTOPOB C LEIbIO OMNpeeIcHUs
ONTUMAJIbHBIX YCIOBUM MPOTEKAHUS XUMHUECKUX MTPOLIECCOB;

- MPUBOJUTH IPUMEPHI THIPOJIM3A COJIEH B TOBCEIHEBHOM KH3HU YEJIOBEKA;



- OPUBOJUTH HPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pPEaKUUid B
IPUpPOJIE, NPOU3BOACTBEHHBIX MTPOLIECCaX U )KU3HEAEATEIbHOCTH OPraHU3MOB;

- IPUBOJAUTH INPUMEPHl XUMHUYECKUX PEAKIHI, PACKPHIBAIOLIUX OOIINe
XMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB - METAJIJIOB U HEMETAILJIOB;

- TNPOBOAUTH pacyeThl HA HAXOXKJICHUE MOJICKYJSIPHON  (OpMyIIbI
YII€BOAOPOAA MO MPOAYKTaM CTOPAHHSI M MO €ro OTHOCUTEIBHOW IIOTHOCTU U
MacCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIHNX B €r0 COCTaB;

- BJAJETh NIpaBWjaMu Oe30macHOro oOpalleHusi C €IKUMH, TOPIOUYUMHU H
TOKCUYHBIMH BEIIECTBAMHU, CPEJCTBAMU ObITOBON XUMUU;

- OCYLIECTBJIATH IIOMCK XUMHUYECKOM HMHGPOpMaluu IO Ha3BaHMIM,
uaeHTU(UKATOpaM, CTPYKTYPHBIM (pOpMyJIaM BEILIECTB;

- KPUTUYECKU OLICHUBATh U MHTEPHPETUPOBATH XUMUYECKYIO UH(OPMAIHIO,
COJIEpKAIllyIOCsl B COOOILIEHUAX CpPEICTB MacCoBOM HHGOPMALMM, pecypcax
HNHuTepHeTa, HAYYHO-TIOMYJIAPHBIX CTAThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LEJISAX BBIABICHHUS OIIMOOYHBIX CYXIACHUU W (POpMUPOBAHUS
COOCTBEHHOM IMO3HINH;

- MPEICTaBJATh IyTH pELICHHUs IJIOOANBHBIX MNpPOOJEM, CTOSIIUX TMepen
YeJIOBEUECTBOM: 3KOJIOTHYECKHUX, SHEPreTHUYECKUX, CBIPBEBBIX, U POJb XUMHU B
PELIEHUH 3TUX TPOOIIEM.

Buinycknux na 6a30680m ypoeHe noayuum 603MO*CHOCHb HAYUUNbCAL:

- WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHHE M SBOJIOLUIO OPraHUYECKOU
XUMUU KaK HAYKH Ha pa3IMYHbIX HCTOPUYECKHX ATaNax €€ pa3BUTHS;

- WCIIOJIB30BaTh METO/Ibl HAYYHOr'O ITO3HAHMS IIPU BBINOJHEHUU MPOEKTOB U
y4e0HO-UCCIIeI0BATENbCKUX 3a/1a4 110 U3YYEHHIO CBOICTB, CIIOCOOOB MOJyUYEHUs U
pacno3HaBaHUs OPraHUYECKHUX BEILECTB;

- OOBACHATH TPHUPOAY U CIOCOOBI OOpa30BaHUS XUMHUYECKOW CBSI3U:
KOBAJIEHTHOU (MOJSPHOM, HETOISIPHOM ), MIOHHOW, METAJUTMYECKOU, BOJOPOAHOM - C
LEIbI0 ONPEIETICHUS XUMUYECKOM aKTUBHOCTH BEIIECTB;

- YCTaHaBJIMBATh TE€HETUYECKYIO CBSI3b MEXIY KIAcCaMHU OPraHUYeCKHX
BEUIECTB JUIsi OOOCHOBAHMS NPUHLMIIMAIBHOW BO3MOXKHOCTH  IOJYy4YEHUS
OpPraHUYECKUX COEIUHEHUN 33JaHHOTO COCTABa U CTPOECHUS;

- yCTaHaBJIMBaTh B3aMMOCBSA3M MeXAy (hakTamMu U Teopuel, IpUYUHOU U
CIIEICTBUEM IIPU aHAJIM3€ MPOOJIEMHBIX CUTyalluii 1 0OOCHOBaHUM MPUHUMAEMBbIX
pELIEHU Ha OCHOBE XUMHUYECKUX 3HAHUN.



COAEPXKXAHHUE YYEBHOI'O IPEMETA «XUMMUSA»

10 KJIACC
Beenenne (1)

IIpeamer oprannuyeckoii xumuu. CpaBHEHHUE OPraHUYECKUX COECIUHEHHH C
Heopranndeckumu. [IpupoaHeie, HCKyCCTBEHHBIE U CUHTETUYECKUE OPraHUYECKUe
COCIMHEHHSI.

Tema 1

Teopusi cTpoeHns OpraHnyecKnX coeauHennii (2 1)

BasleHTHOCTE. XMMHUYECKOE CTPOCHHE KAK MOPSAAOK COCIUHEHUS aTOMOB B
MOJIEKYJIE COIVIACHO HMX BAJIEHTHOCTU. (OCHOBHBIE IIOJOKEHUA TEOPUHU
XUMHUYECKOTO CTPOEHUs OpraHMYecKux coenuHeHui. [loHsTHE O roMoJIoruu M
TrOMOJIOrax, U30MEPUH U M30Mepax. XUMHUUECKUE (GOpMYyibl U MOJEIU MOJIEKYJ B
OpPraHUYECKON XUMUHU.

JdemoHcTpanuu. Mojenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX
COCIMHEHUM.

Tema 2

YrJ1eBO0POABI U UX NPUPOIHBbIE HCTOYHUKH (8 u)

[Ipuponnsiii ra3. Ankansl. [Ipuponssiii ra3 kak tommso. [Ipenmymectsa
NPUPOAHOTO ra3za Mmepel APYrMMH BHJIaMu ToruimBa. CocTaB MPHUPOAHOrO Tasa.
AnKaHBI: TOMOJIOTMYECKMM psl, HW30MEpHUs M HOMEHKJIAaTypa aJKaHOB.
XHWMHMUYECKHE CBOWCTBA ajlkKaHOB (Ha MNpHUMeEpe MeTaHa M JTaHa): TOpPEHHE,
3aMEIlECHNE, Pa3JIoKEHUE W JeruaprupoBaHue. [IpuMeHeHne aJKkaHOB Ha OCHOBE
CBOMCTB.

AnkeHbl. OTWJEH, €ro TNOoJiyuyeHHe (IeruJApUpOBaHUEM IJTaHa W
Jeruapartanueld  dTaHoja). XHMMHYECKHE  CBOMCTBA  JTWJIEHA: TOpPEHHUE,
KaueCTBEHHbIC peakiuu (oOeciiBeynBaHUE OpOMHOW BOABI W  pacTBoOpa
IIEpMaHraHara Kajnus), ruaparanus, nonuMmepusanus. [lonusTuiieH, ero cBoicTaa
U npuMeHeHue. [[puMeHenre 3TuiIeHa Ha OCHOBE CBOMCTB.

Anxaauensl u kayuyyku. [loHsiTue 00 anmkagueHax Kak YIJIeBOAOpOJax ¢
JIBYMsI JIBOMHBIMHU CBSI3SIMU. XUMHYECKHE CBOWCTBa OyTaaueHa-1,3 W u3oIpeHa:
oOecliBeurBaHre OPOMHON BOJIbI U MOJIMMEpU3aIUs B Kayuyku. Pe3una.

AJNKUHBI. ALIETWJIEH, €r0 MOJyYeHUE MHUPOJIM30M METaHa M KapOUIHBIM
cnocoOoM. XHMMHUYECKHE CBOICTBa alleTUJIEHA: TOpeHHe, OOeclBeUnBaHHe
OpOMHOM BOJbI, NMPUCOECTUHEHHE XJOPOBOJIOpOAa M Tuiparauusa. [IpumeHeHue
alleTWIEHA Ha OCHOBE CBOMCTB. Peakuus noJmMMepu3aluy BUHWIXJIOPUJA.
[ToTMBUHUIXTIOPUI U €70 TPUMEHEHUE.



ben3on. Ilomyuenne OeH30/la W3 TEKCaHa W alETUJIICHA. XHUMHUYECKHE
CBOMCTBa O€H30J7a: TOpEHUE, TaJOTeHUpOBaHUE, HUTpoBaHue. IIpumenenue
OeH30J1a Ha OCHOBE CBOMCTB.

Hedte. CoctaB u nepepadborka HedpTu. Hedrenpoaykrel. beH3uH u nmoHstue
00 OKTaHOBOM YHCJIE.

JemoncTpanumn. [opeHne wmeraHa, 3TuieHa, anetuieHa. OTHOLIEHUE
MeTaHa, JTHJIEHA, alleTWiIeHa W OeH30Ja K pacTBOpY IMEpMaHraHaTa Kajius U
OpomHoii Boje. IlomyueHue »STuneHa peakiued AeruapaTaly 3TaHOJA U
JIEeNOJIMMEpHU3allii MOJUATUIICHA, alleTUiIeHa KapOouaHbM criocobom. Paznoxkenue
Kaydyka TpH  HAarpeBaHWW, WUCIBITAHHE MPOJYKTOB  pA3JO0KEHHUS  Ha
HernpeaenbHocTh. Komnekius o0pa3ioB Hed Ty U He(DTEePOTYKTOB.

JlabopaTopubie omnbIThl. 1. OnpeneneHue 3JIEMEHTHOIO  COCTaBa
OPraHUYECKUX COEAUHEHUU. 2. M3roTOBIEHNE MOJIEIIEN MOJIEKYI YTIIEBOAOPOIOB.
3. OOnHapyxeHue HeNnpeaeiabHbIX COCOUHEHUN B KUIKUX HedTenpoaykrax. 4.
[Tonyuenne u cBoiicTBa aneTwieHa. 5. O3HakomiieHue ¢ Kosuiekuuen «Hedts u
OPOAYKTHI €€ MepepadoTKI».

Tema 3

Kucnopoacoaepxamme OpraHmyecKue COCJIMHEHUS] W HUX NPHPOIHBIE
ucrounukm (10 u)

EnuHCTBO XMMHMYECKOM OpraHu3alyy KUBBIX OPraHU3MOB. XUMHUYECKUU
COCTAB JKUBBIX OPTraHU3MOB.

Cnuptel. Ilomydyenune 53TaHosia OpOKEHHMEM TJIOKO3bl W THApaTalnuen
stwieHa. [wapokcunpHas rpymnmna kak (GyHKIUoOHanmbHasg. [lpeacraBieHue o
BOJIOPOJAHOM CBSI3U. XMMHUYECKUE CBOMCTBA 3TAHOJA: TOPEHUE, B3AUMOIECHUCTBUE C
HaTpueM, OO0pa30BaHHE MPOCTBIX U CIOXKHBIX 3(QUPOB, OKUCIECHHE B aJIbJCTU/I.
[IpumeHeHne 3TaHOJAa HAa OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro MOCIEACTBUSA M
peaynpexIeHue.

[lonsiTue O mWpene’abHbIX MHOTOATOMHBIX CHOHUpTax. [JMLIEpUH Kak
NpPEeACTaBUTENIb ~ MHOTOATOMHBIX  cnHpPTOB.  KauecTBeHHass  peakiusi  Ha
MHOT0aTOMHBIE clUpThl. [I[puMeHeHne riuneprHa.

Kamennsi  yrons. @enon. KokcoxumMuueckoe IPOU3BOACTBO U €r0
npoaykuus. IlomyueHue QeHosa KOKCOBaHMEM KaMeHHOro yris. B3aumuoe
BJIMSIHME aTOMOB B MOJIEKyJie (peHOJIa: B3aUMOJICHCTBUE C TUIPOKCUIOM HATpUs U
a3oTHOM  kucnorod. [lonmukonpencauust ¢eHona ¢ GoOpMaTbIETUAOM B
dbenonodopmanpaeruanyo cMmony. [I[pumenenue genona Ha OCHOBE CBOMCTB.

Anpaerunpl. [lonmydeHue anbaeruoB OKUCIEHHUEM COOTBETCTBYIOLIUX
COUPTOB. XMMHUYECKHE CBOMCTBA AJIBJETHIOB: OKHUCIEHUE B COOTBETCTBYIOLIYIO
KHCIIOTY M BOCCTAHOBJIEHHUE B COOTBETCTBYOIUMK cnupT. IIpumeHeHue
dbopManbaeruia u aleTanbpieruaa Ha OCHOBE CBOICTB.



KapGonossie kucnotel. [lomydenne KapOOHOBBIX KHCIOT OKHCICHHEM
aNbJIETUI0B. XHUMUYECKHE CBOMCTBA YKCYCHOW KHCJIOTBHI: OOIIME CBOMCTBA C
HEOPTraHWYECKUMHU KHUCIOTaMU M peakuus srtepudukanuu. [Ipumenenue ykcycHoi
KHCJIOTBI Ha OCHOBE CBOWCTB. BpICIIME JKHpHBIE KHCIOTBI Ha MpPUMEpE
MAJIbMUTUHOBOW U CTEAPUHOBOM.

Cnoxuble 23¢upsl U KUpbl. [lodydeHue CIOXHBIX 3(PUPOB peEaKIHEH
srepudukammu. CrioxHsie 3QUpHl B NpuUpoae, WX 3HadeHue. I[IpumeHeHue
CJIOHBIX A()UPOB HA OCHOBE CBOKCTB.

XKupel kak cioxHbie 3(Upbl. XUMHUECKHE CBOMCTBA >KHUPOB: TUIPOJIU3
(OMBUICHHE) W TUAPUPOBAHUE KUAKUX KUPOB. [IpuMeHeHue >XMpOB Ha OCHOBE
CBOWCTB.

YraeBoasl. YrieBoabl, MX KiaccuPUKaMs: MOHOCaxapuibl (TIIOKO03a),
avcaxapuibpl (caxaposa) W mojucaxapuibl (Kpaxmana U IeJUII0I03a). 3HAYCHUE
YTJIEBOJIOB B )KMBOM MPUPOJIC U B )KU3HU YETIOBEKA.

['moko3a - BelIeCTBO € JBOMCTBEHHOM (YHKLIMEW - allbJeruA0CHUpT.
XWUMUYECKHE CBOWCTBA TIJIOKO3bl: OKHUCJIEHHE B TIJIIOKOHOBYIKO KHUCIOTY,
BOCCTAaHOBJICHME B COpOHUT, OpokeHHe (MOJOYHOKHCIOE |  CIHPTOBOE).
[IpuMeHeHUE TIIFOKO3bI HA OCHOBE CBOMCTB.

Jucaxapuasl 1 nonucaxapuabl. [IoHsITHE 0 peakusaX MOTUKOHICHCAIINU U
TUAPOJIU3a Ha IPUMEPE B3aUMOIIPEBPALLCHUN: TIIFOK03a <= TOJUCaxXapus.

HemoncTpanuun. OkuciaeHne cnupta B anpiaeruj. KadecTBeHHas peakius
Ha MHoroatomuble cnupThl. Komekius «KameHHBIH yrojib W NPOAYKTHI €T0
nepepaboTkmu». PactBopuMocThs peHosa B BoJe Mpu OOBIUHON TeMIlepaType U Mpu
HarpeBaHuM. KauecTBeHHbIe peakiy Ha (heHom. Peakius «cepeOpsHOro 3epkaiay
aNbACTUAOB U TIIOKO3bl. OKHUCIEHUE albAETHAOB M TJIFOKO3bl B KHUCJIOTBI C
nomombio tugpokcuaa meau (II). Tlomyuenue yKCyCHO-ITHIIOBOTO U YKCYCHO-
nzoamusioBoro 3¢upon. Komnekuums s¢pupubix macen. KauecTBeHHast peakius Ha
KpaxmaJl.

JlabopaTopHbie ombiThbl. 6. CBoOWCTBa 3TWIOBOrO cnupra. 7. CBOWMCTBA
rnuuepuHa. 8. CpoiictBa dopmanbaeruaa. 9. CpoicTBa yKCycHOM Kuciothl. 10.
CgorictBa xupoB. 11. CpaBHeHHE CBOWCTB pPacTBOPOB MbLIa M CTHUPAIBHOTO
nopoika. 12. CoiicTBa ritoko3bl. 13. CBoiicTBa Kpaxmaia.

Tema 4

A30TcoAep:kalue COeJUHEHUS] U HUX HAXOKIeHHEe B KUBOIl mpupoae
(6 1)

Amunbl. [lonsitue o0 amuuax. IlodyueHue apomMaTH4YeCKOro aMHHA -
aHWIMHA - U3 HUTPOOEH30JIa. AHWIMH KaK OpraHMYecKoe OCHOBaHME. B3ammHoe
BJIUSIHUE AaTOMOB B MOJIEKYJI€ aHWUJIMHA: OCIA0JIeHHEe OCHOBHBIX CBOICTB U

B3aMMOJIeHicTBHE ¢ OpoMHOM Bojoi. [[puMeHenre aHuIuHa Ha OCHOBE CBOMCTB.
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Amunokucnotel. [lomydeHne aMHMHOKHUCIOT ©3 KapOOHOBBIX KHCJIOT U
TUAPOJIU30M O€NKOB. XHMMHUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTepHBIX
OpraHWYECKUX COCIMHEHUI: B3aUMOJEHCTBUE CO LIEI0YaMH, KUCIOTAMHU U JIPYT C
apyroMm (peakuus ToJIMKOHJeHcauuu). llenTupHas CBsi3b W MOJUIEHTHIBL.
[IppuMeHeHne aMHHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. ITlomydyeHue O€nKOB peakiued MOJUKOHACHCAIMA aMUHOKHCIOT.
[lepBuuHas, BTOpuYHasi U TPETUYHASI CTPYKTYpbI O€lIKOB. XMMHYECKHE CBOMCTBA
O€JIKOB: TOpeHue, JeHaTypauus, TMApOoIu3 U LBETHbIE peakuuu. buoxuMmuueckue
GyHKIIUU OCITKOB.

I'eHeTnueckas CBSI3b MEXKIY KJIaCCaMU OPTaHUYECKUX COCTMHEHUMN.

HyxknennoBeie kucioTel. CHHTE3 HYKIECHHOBBIX KHCJIOT B KIETKE W3
HyKJ1eoTH10B. OOwmmMi T1uiaH cTpoeHusl HykjaeoTwaa. CpaBHEHHE CTPOCHHUS U
¢ynkunii PHK u JIHK. Posib HYKJIEMHOBBIX KHCIOT B XpaHEHHHM W Iepeade
HacneacTBeHHOUM nHpopmanuu. [loHsTHE O OMOTEXHOJIOTUN U TEHHON WHKEHEPUH.

JdemoHcTpanuu. BsaumoaencTtBue aMMHaka W aHWIMHA C  COJIIHOU
KucioToi. Peakuust anunmHa ¢ OpoMHOM BonOHM. JlokazaTenbCTBO HATUYMS
(YHKIIMOHAJIBHBIX TPYII B PacTBOpax aMHUHOKHUCIOT. PacTBopeHue m ocaxaeHue
OenkoB. L[BeTHbIE peakiuu OEIKOB: KCAHTONPOTEHMHOBAs U OuypetoBas. ['openue
NTAYBETO Mepa U mepcTasHor HUTH. Mogaens mousekyinsl JIHK. Tlepexonsr: atanon
—> ATWICH ITWICHIJIUKOJIb — JITUiaeHrIUKoaSIT Meau (Il); stanon —sTaHanp —
ATAHOBAsI KUCIIOTA.

JlaGopaTopHbie onbIThL. 14. CBOMCTBaA OEIIKOB.

IIpakTuyeckas padora Nel. nentudukaims OpraHMueCKuX COSTMHEHU.

Tema 5

Buojiornyecku aKTHBHBbIE OpraHuYecKne coequHeHusi (4 1)

®epmenTbl. DepMeHThl Kak OHOJOTMYECKHE KaTalu3aTopbl OEIKOBOU
npupoasl. OcobeHHocT (yHKUMOHUpOBaHUS (GepmeHToB. Ponb ¢depmeHTOB B
KU3HEIEATEeIbHOCTH )KMBBIX OPTaHU3MOB M HAPOJHOM XO3SHCTBE.

Burtamunsl. [lonstue o BuTamunax. Hapyuienus, cBsi3aHHbIE C BATAMUHAMMU:
aBUTAMUHO3bl, THIOBUTAMHHO3bl M TrulepBUTaMUHO3bl. Butamun C Kkak
MPEACTABUTENb BOJOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A KakK NpeICTaBUTEIb
KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonbl. [loHsiTHE © TOpPMOHAaX Kak TyMOPAJIbHBIX pEryJsiTopax
KU3ZHENIEATEIbHOCTH JKMBBIX OpraHu3mMoB. MHCYynIMH W aJpeHaMH  Kak
npeacTaBuTeN M ropMoHOB. [Ipodunaktuka caxapHoro auabdeTa.

JlekapctBa. JlekapcTBeHHass XUMHUSA: OT HATPOXUMHUHU 10 XUMHUOTEpAIIHH.
AcriupuH. AHTHOMOTMKM U  nucOaktepno3. HapkoTuueckwe  BelecTsa.

Hapkomanus, 6ops0a ¢ Hell u mpoduIaKkTHKa.
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JemoncTpanuu. PasioxxeHue MNepokcHa BOAOPOJA KaTala3oM ChIPOTO
Mmsica u coiporo kaprodens. Komnexkuus CMC, conepxkamux 3H3uMbl. cnbiTanue
cpenbl pactBopa CMC unaukaropHoi 6ymaroi. Mmmoctpanuu ¢ pororpadusmu
KUBOTHBIX C Pa3jIM4YHbIMA (OpMaMH aBUTAaMHHO30B. KOJIEKIMS BUTaMUHHBIX
npenaparoB. VcmpiTanue cpeapl pacTBOpa aCKOPOMHOBOM KHCIIOTHI MHIMKATOPHOMN
Oymaroii. VcnepiTanue anTedHOro mpernapaTa WHCYJIWHA Ha Oenok. [lomariasis,
nabopaTopHas 1 aBTOMOOMITbHAS arTeyKa.

Tema 6

HNckyccTBeHHBIE M CHHTEeTHYECKHE MoJIuMepbI (3 1)

HckyccTBenHble nonumepsl. [lonydeHrne MCKyCCTBEHHBIX MOJMMEPOB, KaK
MPOJYKTOB XUMHUYECKOM MOJU(GUKAIMU MPUPOJHOTO MMOJUMEPHOTO  ChIPhS.
HckyccTBeHHBIE BOJIOKHA (alleTaTHBIM IIEIK, BHCKO3a), HMX CBOHCTBA U
MIPUMEHECHHUE.

Cuntetnyeckue nonuMmepbl. [lodydeHHe CHHTETUUECKUX IOJIUMEPOB
peakIusMH TMOJUMEpHU3aluk ¢ MoJiuKoHAeHcanuu. CTpyKTypa TMOJUMEpPOB
JIMHEWHAs1, Pa3BETBICHHAs W MPOCTpaHCTBeHHas. [IpencTaBuTenn CHHTETUYECKHUX
MJJACTMACC: TMOJUATUIEH HHU3KOTO M BBICOKOTO JABIICHHS, IOJIUIPONMIEH U
NOMUBUHWIXI0pUI. CHHTETUYECKHE BOJIOKHA: JJAaBCAH, HUTPOH U KaIllpOH.

Hemoncrpanuun. Komnekuus miactMacce u u3genuid n3 Hux. Kosmnekiuu
HUCKYCCTBEHHBIX M CHHTETHMYECKM BOJIOKOH W W3Aeauil u3 Hux. Pacmo3naBanue
BOJIOKOH IO OTHOIIIEHUIO K HATPEBAHUIO U XUMHYECKU PEAKTHUBAM.

JlaGopaTopHubie omnbIThl. 15. O3HakomiieHHME ¢ oOpa3naMu IjIacT™Mace,
BOJIOKOH U Kay4YyKOB.

IpakTnueckas padora Ne2. Pacno3HaBaHue MIacTMacC U BOJIOKOH.

IHOBTOPEHME (1 4)

11 KUIIACC

Tema 1

Crpoenne atoma u nepuoanveckmii 3axon /1. U. Menaeneena (3 1)

OCHOBHBIE CBEIEHHS O CTPOCHHHM aTroMa. SIpo: MPOTOHBI U HEUTPOHBL.
N30Tombl. DNEKTPOHBI. JEKTpOHHAS OO00JI0YKA. DHEPreTUYECKUd YpPOBEHb.
OCOOCHHOCTH CTPOSHHS IJICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-TO U 5-TO
nepuoAoB nepuoandeckoi cucremsl J[. 1. Menzaeneena (epexoaHbIX 3JIEMEHTOB).
[Tonsitue 06 opOuTANISAX. S- U p-OopOUTATU. DIEKTPOHHBIE KOH(PUTYpALlMA aTOMOB
XUMHUYECKUX DJIEMEHTOB.

[Tepuomnueckuii 3axkon J[. M. MenneneeBa B CBETE Y4E€HUs] O CTPOCHUU
aroMa. OtkpsiTue 1. 1. MeHaeneeBbIM NEPUOANYECKOTO 3aKOHA.

[lepnoanueckas cucremMa xumudeckux siaemeHToB [[. M. MenneneeBa -

rpadudeckoe OTOOpakKeHHE TMEePUOAMYECKOr0o 3akoHa. DUMYECKUH CMBICI
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MOPSIAKOBOIO HOMEPA 3JIEMEHTa, HOMEpa Mepuoja U Homepa rpynnsl. BaneHTHbie
ANeKTpOHBI. [IpUUKMHBI M3MEHEHHsS] CBOMCTB 3JIEMEHTOB B NEPUOAAX W TPYIIIAX
(TTIaBHBIX MTOATPYIMIIAX).

[lonoxxenue  Bomopoma B MEPUOJMYECKOM  cHUCTeME.  3HAUYEHUE
MEPUOANYECKOTO 3aKOHA M MEPUOAUYECKON CUCTEMbl XUMHUYECKUX 3JIEMEHTOB /I.
W. MeHnneneeBa 1Jis pa3BUTUSI HAYKU Y TIOHUMAHUSI XUMUYECKOW KapTUHBI MUpA.

JlemoncTpanuu. Paznuunsie GopMbl IEPUOAUYECKON CUCTEMbI XUMUYECKIX
anemenToB [l. 1. Menpeneena.

JlaboparopHublii onbIT. 1. KoHCTpyupoBaHue NEPUOIUUECKON TaOIUIIbI
AJIEMEHTOB C UCIOJb30BAHUEM KapTOUEK.

Tema 2

Ctpoenne BemecTna (14 4)

Nonnas xumudeckas cBa3b. KaTtuonsl u anuonsl. Knaccuduxaius MOHOB.
HNonHble kpuctaummueckne pemerkd. CBOWCTBA BEUIECTB C  OTUM  THUIIOM
KPUCTALTNYECKUX PEIIETOK.

KoBanenTHas xumueckass CBs3b. DIEKTPOOTpULATENbHOCTh. [lonsipHas u
HEMOJISIpHAss KOBAJEHTHbIE CBsi3U. Jumonb. IIonspHOCTH CBSI3U M TMOJSPHOCTH
MOJIeKyJIbl. OOMEHHBII U JIOHOPHO-aKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUs
KOBQJICHTHOUN CBsI3U. MOJIEKYJIApHbIE U ATOMHBIE KPUCTAIUIMYECKUE PEIICTKHU.
CBoiicTBa BENIECTB ¢ ATUMU TUMAMU KPUCTAUTUYECKUX PEIIECTOK.

Mertanmnuyeckass XuMudeckass  CBsizsb. OCOOEHHOCTH CTPOEHHSI aTOMOB
MeTaJIOB. MeTayindeckasi XUMUYECKasi CBA3b U METAUIMUeCKask KpUCTaNInuecKast
pemerka. CBOKCTBA BEILIECTB C 3TUM TUIIOM CBSI3H.

Bonoponnas XAMUYECKast CBS3b.  MeXMOJIeKyJsipHass U
BHYTPUMOJIEKYJISIpHAass BOAOPOAHAs CBSA3b. 3HAYEHHWE BOJOPOAHON CBSI3U IS
OpraHu3aliy CTPYKTYp OMOTIOTUMEPOB.

[Tomumepsr.  Ilmactmacchl: TEPMOIUIACTBI M PEAKTOILIACTBI,  HX
NpEeACTAaBUTEIM U TpUMEHeHue. BosiokHa: mnpupoaHbie (pacTUTENbHBIE U
YKUBOTHBIC) U XUMHUUECKHE (UICKYCCTBEHHBIC M CHHTETUUECKUE), UX TIPEICTABUTEIN
Y IPUMEHEHHUE.

['a3000pa3Hoe coCTOsSIHUME BEIIECTBA. IpH arperaTHbIX COCTOSHUS BOJIBI.
OcobGeHHOCTH CTpOeHHUs ra30B. MOJISIpHBII 00BeM Ta3000pa3HbIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX MPUPOJIHBIX CMECEH: BO3AYX, MPUPOIHBIN Tas.
3arpsizHeHne atMocepbl (KUCTOTHBIE O, TapHUKOBBIM 3 dekT) u 6oprda ¢
HUM.

[IpeacraBuTenu ra3000pa3HbIX BEUIECTB: BOJOPOJ, KUCIOPO, YTIEKUCIBIHN
ra3, aMMuak, STuieH. Vx momydeHue, coOupaHue u pacrio3HaBaHHe.

XKunkoe cocrtosaue BemectBa. Boma. [loTpebnenue Boasl B ObITY U Ha

IMPONU3BOACTBC. KecTkocTh BOJbI U CITOCOOBI €€ YCTpAaHCHU:.
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MuHepanbHbIC BOJbI, UX HCTIOIB30BAHKIE B CTOJIOBBIX U JICUCOHBIX IETISX.

Kunkue KpucTamIbl U UX MPUMEHEHUE.

TBepnoe cocrosiHue BemlecTBa. AMOP(HBIE TBEp/bIE BEIIECTBA B IPUPOIC
U B JKU3HU YE€JIOBEKa, MX 3HAUYEHWE W NMpuMeHeHue. Kpucraminueckoe CTpOeHUE
BEILECTBA.

Jucnepcuble cucremsel. [loHATHe 0 nucnepcHbIX cucreMax. JucnepcHas
daza u nucnepcuoHHas cpema. Knaccudukamus AUCIEPCHBIX CUCTEM B
3aBUCUMOCTH OT arperaTHOrO COCTOSIHMS JMCIEPCHOM Cpelbl U AUCIEPCHOHHOMN
¢ba3zbl.

['pyboaucniepcHble CUCTEMBI: AIMYJIbCUU, CYCTIEH3UU, a9PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: TEJIH U 30J1U.

CocraB  BemectTBa UM cmeced.  BemectBa  MOJIEKYJSIDHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.

[loHsiTEe «OOJIA» U €€ Pa3HOBUIHOCTH: MaccoBas (IO 3JIEMEHTOB B
COEJIMHEHUH, JT0JII KOMIIOHEHTa B CMECH - JOJsl MPUMECEH, 0JI1 pacTBOPEHHOTO
BEIIECTBA B pacTBope) U oObemHas. Jlojig BBIXOJA MPOAYKTA PEAKIUU OT
TEOPETHUYECKU BO3MOXKHOTO.

JeMoHncTpanuu. Mojenb KpUCTAIUIMYECKOW PEIIETKH XJIOpUJa HaTpHs.
OOpa3ipl MUHEPAIOB C MOHHOW KPUCTAJUTMYECKON PEIIETKOM: KaJIbLIUTA, TajuTa.
Mopenu KpUCTaNIMUECKUX PEHIETOK «CYXOTO0 Jibaa» (WM hoja), aaMmasa, rpadura
(wmm  xBapma). Mogenr  Mornekyasl  JIHK.  O6Gpasusl  miactmacc
(beHonodpopmanbaeruinple,  MOJUYpPETaH,  MOJUAITWICH,  MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPUA) W wu3fenuss u3 Hux. OOpasmpl BOJIOKOH (IIEPCTh, IIEJK,
alleTaTHOE BOJIOKHO, KampoH, JaBCaH, HEIIoH) W wm3aenus w3 Hux. OOpasibl
HEOPTaHWYECKUX TOJUMEPOB (cepa IUIaCTUYECKas, KBapil, OKCHJ aIFOMUHUS,
MPUPOIHBIE  ATIOMOCWIIMKATHI). Mojaens MoyisipHOTO oOOBeMa Ta30B. Tpu
arperatHbIX COCTOsIHUS BoJbl. (OOpaslibl HaKuUMKM B YallHUKE © TpyoOax
LHEHTPAIBHOTO OTOMIeHHs. JKECTKOCTh BO/IBI U CIIOCOOBI ee ycTpaHeHus. [Tpudopsl
Ha XUAKUX Kpuctamwiax. OOpas3upl pa3IUyHbBIX TUCIEPCHBIX CHUCTEM: 3MYJIbCHUH,
CyclieH3ui, a’posoneit, remeit u 3omed. Koarymsmus. Cunepesuc. Dddext
Tunpans.

JlaGopaTopHble onbIThL. 2. OnpeesieHre TUa KPUCTAUIMYECKON PEIIETKH
BEILECTBA U OINMCAaHUE €ro CBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKIHENW TOJIMMEPOB:
IJIacTMAacC M BOJIOKOH W u3zAenus u3 Hux. 4. VcnbiTaHue BOJBI Ha KECTKOCTb.
YcTpaHeHHne KeCTKOCTH BOIbl. 5. O3HAKOMJIEHHE C MUHEPAIbHBIMUA BOJaMH. 6.
O3HaKOMIIEHHE C TUCTIEPCHBIMU CUCTEMAaMH.

IIpakTuyeckass padora Nel. Tlomyuenue, coOupaHue W pacro3HaBaHHE
ra3os.

Tema 3
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Xumuveckue peaxmuu (8 u)

Peakiuu, wuaynme ©0€3 U3MEHEHHS COCTaBa BEHIECTB. AJUIOTPOINHUS U
AJJTOTPONHBIE BUoU3MeHeHus. [IpuunHbl amuioTponuu Ha mpuMepe MoAupUKaIIii
KHCIIOpoJa, yriiepoaa u pochopa. O30H, ero OMoIorudeckas poib.

N3omepsl n nzomepusi.

Peaknuun, uaymue ¢ u3MEHEHMEM COCTaBa BEUIECTB. Peakuun coequHEHUs,
Pa3NOKEHMsI, 3aMEIICHHsI 1 0OMEHAa B HEOPTaHWYECKON M OPTraHWYECKON XHWMUMU.
Peakuuu 5x30- u 3Hg0TepMUUeckue. TemnoBol 3PPeKT XUMUUECKON pEeaKIuu U
TEPMOXUMHUYECKUE YypaBHEHHUsA. Peakuum TOpeHHs, KaK 4YacTHbIA Ciydal
AK30TEPMUYECKUX PEAKIUN.

CKopoCTh XHMHYECKOM pEaKIVH.

CKOpOCTh XMMHMYECKOW PEAKIHMHU. 3aBUCHUMOCTHh CKOPOCTH XHWMHYECKOMN
pEaKUUU OT MPUPOJBl PEATUPYIOIIMX BEIIECTB, KOHUECHTPAIMU, TEMIIEPATYpHI,
IO TOBEPXHOCTH CONPUKOCHOBEHHMSI W Karanuzatopa. Peakuuum romo- u
rereporeHHble. [loHdATHE O Kkatanu3e W karanuzatopax. OEpMEHThl Kak
OMOJIOTUYECKUE KaTAIU3aTOPbl, 0COOCHHOCTU UX (PYHKIIMOHUPOBAHHS.

OOparumocth  XUMHUYECKMX  peakiui. HeoOpaTumbie u oOpaTuMbie
xumMudeckue peakiuu. COCTOsTHUE XMMHYECKOTO PaBHOBECHS Il OOpaTUMBIX
xuMuueckux peakuuil. CrocoObl CMENICHUST XUMHUYECKOTO paBHOBECHUS Ha
npuMepe cuHTe3a amMmuaka. [loHaTre 00 OCHOBHBIX HAy4YHBIX IPUHIUIIAX
MPOM3BOJCTBA HA MPUMEPE CUHTE3a aMMHUAKa UJIA CEPHOU KHUCIIOTHI.

Pousib BOJIbI B XAMUYECKOMN peakuuu. VICTUHHBIE PACTBOPBI.
PactBopuMOCTh M KiTacCHU(PUKAILMS BEIIECTB MO 3TOMY MPHU3HAKY: PACTBOPUMBIE,
MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

OJEKTPOJIUTBl U  HEANEKTPOJIUTHL. IJIEKTPOIUTHYECKAS JTUCCOLUAALIMS.
Kucnorel, OCHOBaHMSI M COJM C TOYKH 3PEHUS TEOPUU DIICKTPOIUTHUYECKOU
JIACCOLUALINH.

XUMHYECKHUE CBOMCTBA BOJIbI; B3aUMOJICMCTBUE C METAJNIAMHU, OCHOBHBIMH U
KUCJIOTHBIMA OKCHJIaMH, pasJioKeHHe U o0pa3oBaHUE KPUCTAIJIOTUIPATOB.
Peakunu rugparaniiy B OpraHuye€CKOM XUMHUH.

['unponu3 opraHUYECKWX W HEOpraHWYeCKux coeanHeHni. HeoOpaTtumerit
ruaposin3. OOpaTUMBIN THAPOITU3 COJICH.

I'maponu3 opraHUYECKHX COEAVMHEHUN M €r0 MPAKTUYECKOE 3HAYCHUE IS
MOJY4YEeHUs TUAPOJU3HOTO CIUPTAa W MbLIa. buonorndeckas poJib rHApoOu3a B
MJIACTUYECKOM M DPHEPTreTUUEeCKOM 0OOMEHE BEIIECTB U YHEPTHUH B KIIETKE.

OKHUCIIUTENBHO - BOCCTAaHOBUTENBHBIE peakuuu. CTEeneHb OKUCICHHUS.
Onpenenenue CTENeHU OKHUCICHUS 1O ¢opmyne coeauHeHus. l[lonsTtue 00
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuusx. OKUCIEHWE M BOCCTAaHOBJICHUE,

OKHCJIUTCIb 1 BOCCTaAHOBUTCIIb.
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DIEKTPOIN3. DIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MPOIECC.
DIIEeKTpOJIU3 pacIuIaBOB U pacTBOPOB Ha IpuMepe xiopuaa Hatpus. [Ipakrnueckoe
MIPUMEHEHUE AIIEKTPOJIN3a. DIEKTPOIUTUYECKOE MOTyUCHUE ATFOMUHUSL.

JemoncTpanun. IIpeBpaienue kpacHoro ¢ocdopa B Oenbiit. O30HATOP.
Mopenu moiiekyn x-OyTaHa W HM300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIMU OT
MPUPOJIB BEIIECTB HA MPUMEPE B3aUMOJICUCTBUSA PACTBOPOB PA3IMYHBIX KHCIIOT
OJIMHAKOBOM  KOHIEHTpPAallMM C  OJMHAKOBBIMU  TpaHyJlaMu [HMHKAa U
B3aMMOJICHCTBUSL OJMHAKOBBIX KYCOUKOB pa3HbIX METAJUIOB (MarHus, IHMHKA,
JKeJe3a) ¢ COJITHOW KHUCIIOTON. B3ammopeiicTBHe pacTBOPOB CEPHOM KHCIOTHI C
pacTBOpamMu TUOCYJb(ara HATpHs Pa3IUYHOM KOHIEHTpAIMd U TEeMIEpaTyphl.
Mopens kumsiiiero cios. Pa3noxkeHwe Mepokcuaa BOAOPOAAa € TOMOIIBIO
katanu3aropa (okcuma mapradmna (IV)) m karanmassl CHIPOTO Msica U CBHIPOTO
kaprodens. [Iprumepbl HeOOpaTUMBIX peaKIMil, UAYIINX C 00pa30BaHUEM OCaJKa,
rasa wiu Boabl. B3aumoneiicteue iutusa u Hatpus ¢ Boaoul. [lomyuenune okxcuma
dbochopa (V) u pacTBOpeHHUE €r0 B BOJIC; UCIBITAHWE IMOJYYEHHOTO pacTBOpa
gakMmycoM. OOpa3iibl KpUCTaUIOrHAPaToB. McnpiTane pacTBOPOB AJIEKTPOIUTOB U
HERJIEKTPOJIUTOB  HA  MPEIMET  JUCCOLUMALMH.  3aBUCUMOCTh  CTENEHU
AIEKTPOIUTUIECKON TUCCOIMAIIMU YKCYCHOM KUCTIOTHI OT pa30aBieHUsI pacTBOpa.
['uaponu3 kapOuga kanpuus. ['waponu3 kKapOOHATOB IIEJIOYHBIX METAJIOB U
HuTpaToB nuHKa win cBuHia (I1). [Tonyuenune moina. [IpocTeiinme OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIMU; B3aUMOJICUCTBHE IIMHKA C COJITHOM KHCIIOTOM H
xKeneza ¢ pactBopoM cyibdara memu (II). Mogens snektponuzepa. Moaenb
ANEKTPOJIM3HON BAHHBI JIJISl TOTYUYEHHUS AITFOMUHMUS.

JlaGopaTopHble onbIThI. 7. Peakius 3aMeIIeHHs] MEU KEJIE€30M B PaCTBOPE
MEHOTO Kyrnopoca. 8. Peakuuu, unymire ¢ 00pa3oBaHHEM OCajika, ra3a U BOBL. 9.
[TonyueHne Kuciopoja pa3ioKeHUEM MEPOKCH]Ia BOAOPOJA C MOMOIIBI OKCHJA
mapraniia (IV) um karanasel ceiporo kaprodens. 10. Ilomydenuwe Bomopona
B3aUMOJEHUCTBUEM KHUCIIOTHI C HIMHKOM. | 1. Paznuunbie ciiydan ruaponansa Comeu.

Tema 4

BemecrBa u ux cBoiicrsa (9 u)

Merannel. B3auMoaelicTBue METAJIOB ¢ HEMETaulaMu (XJIOpOM, Cepoil u
KUCJIOpOAOM). B3anmoneiicTBUE IMIETOYHBIX W HIEJIOYHO3EMEIbHBIX METAIOB C
BOJIOM. DJEKTPOXUMHUYECKHN psAJ HanpsbKeHUM MeTajuioB. B3anmoneiicTBue
METAJIJIOB C pacTBOpaMU KHUCJIOT U cojied. AmomMuHoTepMmus. B3aumoneiicTBue
HATpPHS C 3TAHOJIOM U (DEHOJIOM.

Kopposus wmetamnoB. IloHsiTHE O XUMHYECKOM M DAICKTPOXUMHUUYECKOU
KOppo3un MeTayiioB. CrIOCOOBI 3aIUTHl METANIOB OT KOPPO3HUH.

Hemerannpl. CpaBHUTENbHAS XapaKTEPUCTHKA TaJOT€HOB Kak Hawnbosee

TUITHYHBIX HpeHCTaBI/ITeHeﬁ HeMeTaJUI0B. OKHMCIIMTENIbHBIE CBOMCTBA HEMETAJIOB
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(B3amMoOJ€iCTBHE C MeTallaMd U BOAOPOAOM). BocCCTaHOBUTENbHBIE CBOWMCTBA
HEMETAJUIOB (B3aMMOJIEUCTBHE C 00Jiee IEKTPOOTPUILIATEILHBIMU HEMETANIAMUA U
CJIOKHBIMH BEIIECTBAMU-OKUCITUTEISIMHU ).

Kucnotet Heopranuueckue u opranuyeckue. Kmaccudukanusi KUCIOT.
XUMHUYECKHE CBOWMCTBA KHUCJIOT: B3aMMOACHCTBUE C METAUIAMHU, OKCHUIAMHU
METAJJIOB,  THUAPOKCHUIAMU  METANIOB,  COJSIMM,  cOnupTamud  (peakius
srepudukammun). OcoOble CBOWCTBA a30THOW W KOHIICHTPUPOBAHHON CEpPHOU
KHUCJIOTHI.

OcHoBaHusi ~ HEOpraHu4yeckne W opraHnyeckue. OCHOBaHUSA, HX
kinaccudukanusa. XUMHUYECKUE CBOMCTBA OCHOBAHMWM: B3aUMOJEHCTBHUE C
KHCJIOTAMH, KHCIOTHBIMH OKCHUJAMH M COJISIMU. PaziokeHue HepacTBOPUMBIX
OCHOBAHHUU.

Conu. Knaccudukarus coleii: cpeiHue, KUcible 1 OCHOBHbIE. XUMUYECKUE
CBOMCTBA COJICH: B3aUMOJCWCTBHE C KHUCJIOTaMHM, IIEJIOYaMH, MeTalaMd H
cosimu. llpencraBurenu cojied M WX 3HA4YEHHE. XJIOPUJA HATpHs, KapOoHAT
Kanblud, pocdar kanpuus (CpeaHUE COMH); TUAPOKApPOOHATHI HATPUS U AMMOHHUS
(xucabie conn); ruapokcokapoonar menu (I1) - manaxut (OCHOBHAS COJb).

KauectBeHHble peakiuu Ha XJIOpUA-, Cyldbdar-, u KapOOHAT-aHUOHBI,
KaTUOH aMMOHUs, kKaTuoHkI xxenesa (I1) u (I11).

['eHeTnyeckasi CBSI3b MEXKAY KJIAaCCaMU HEOPraHMYECKHX M OPraHUYECKHUX
coequHeHui. [loHsATHE O TEHETHMYECKOW CBA3M W TEHETHYECKUX psaax.
['enernueckuii psn Meramia. ['eHetmueckuit psa Hemetawa. OcoOeHHOCTH
T€HETUYECKOr0 PsiZla B OPraHUYECKOW XUMUH.

Jemonctpanun. Komiekius o6pa3iioB MeTaioB. BzaumoneiictBue HaTpus
Y CYPBMBI C XJIOPOM, JKeJe3a C cepou. ['opeHre Maruus u alrOMUHUS B KUCIIOPOJE.
B3anmogeiicTBue IIeIOYHO3EMEJILHBIX METANIOB ¢ BOJoHM. B3amMmonencrBue
HaTpus C DOTAaHOJOM, IMHKAa C YKCYCHOM KHCJIOTOH. AJIOMHUHOTEPMUSI.
B3aumopelicTBue Meau C KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOW. Pe3ynbrars
KOPpPO3UM METAJUIOB B 3aBUCHUMOCTH OT YCJIOBUW €€ mnporekanus. Komneknus
o0pa3lioB HeMeTaJIoB. B3anmmoelicTBre XJIOPHON BOJBI C pacTBOPOM Opomuia
(momuna) xamus. Konmeknus TpUpOAHBIX OpPTraHUYECKUX KHUCIOT. Pa3bamienwue
KOHIIEHTPUPOBAHHOM CEpPHOM KHCJIOTHI. B3anmMoJeicTBHE KOHLIEHTPUPOBAHHOMN
CEpHOM KHCIOTHI C Caxapom, IEUTI0NI030M W Menbio. OOpasibl MPUPOTHBIX
MUHEPAJIOB, COJICPIKAIIUX XJIOPUJ HATPHs, KapOoHAT Kajblus, hocdaT Kaaplus u
ruapokcokapoonar menu (II). OOpas3upl NHUILEBBIX NPOIYKTOB, COJAEPIKAIIUX
ruApokapOOHaThl HATPUS M aMMOHUS, UX CIIOCOOHOCTh K PAa3l0oXEHUIO MpH
HarpeBanuu. [ameHue coipl ykcycoM. KadecTBeHHBbIE peakIuM Ha KaTHOHBI U
AHUOHBI.
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JlaboparopHblie onbIThI. 12. VcnbiTaHue pacTBOPOB KUCIOT, OCHOBAaHUH U
coyiel umHAuMKaTopamu. 13. B3auMonencTBUE COJSHOM KHUCIOTBI M PacTBoOpa
YKCYCHOW KHUCJOTBI ¢ MeTajuiaMu. 14. B3auMoneicTBUE COJISTHOM KHCIOTHI H
pacTBOpa YKCYCHOM KHCJIOThI C OCHOBaHMSIMH. 15. B3aummopelcTBHE COJISIHOM
KHCJIOTBl M pacTBOpa YKCYCHOM KHUCHOTHI ¢ coyisiMu. 16. Ilomydyenune m cBoiicTBa
HEpPACTBOPUMBIX OCHOBaHUMU. 17. ['maponn3 XJIOPUAOB M alleTaTOB IIEIOYHBIX
MeTauioB. 18. O3HakOMIIEHHE C KOJUICKIIUSIMH: a) METAUIOB; 0) HEMETAIOB; B)
KHCJIOT; T) OCHOBaHWW; J) MHHEPAJIOB U OHOJOTMYECKHX MaTEPHUAIIOB,
COJIEpIKaIlUX HEKOTOPBIE COJIU.

IIpakTnueckass padora Ne2. PemieHue SKCIIEpUMEHTAIBHBIX 3a7ad Ha
UJCHTU(HUKALINIO OPTaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUM.

TemaTnueckoe INIAHHPOBAHHUE IO XUMHUH

10 xmacc (35 yacoB)

Ne Tema ypoka Bceero | Teopus | Ilpakr

ypoKa 4acoB MKa
Beenenue 1

1. [IpenmMeTr opraHM4eCKON XUMUN 1

Tema 1. Teopusi cTpoeHUs] OPraHUYECKHUX | 2
CoeIMHECHUH

2. OCHOBHBIE TOJIOKEHUS TEOPUH XUMHUYECKOTO 1
CTPOCHMS OPraHUYECKUX COCIUHEHUN

3. I[lonssTE O TOMOJIOTMM M  T'OMOJIOTaXx, 1
W30MEPHUHU U U30Mepax

Tema 2. YriaeBogopoabl M uX npupoansie | 9

UCTOYHHUKH
4, Knaccuduxanus yrieBogopoaoB 1
S. [Ipuponnslii ra3. AJKaHbI 1
6. AJKeHbl. DTUeH 1
7. AJKaauEHbI U Kay4yKd 1
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ANKAHBL. AlleTHIEH

Q. Apensl. benzon

10. HedTp 1 ciocoOs1 ee nepepaboTku

11. O6o001IeHNe U CUCTEMAaTH3alus 3HAaHUK 00
YIIEBOAOPOAAX

12. Kontponbnas pabora Ne 1. [lo Teme
«YTIIEBOOOPOIBDY
Tema 3. Kucaopoacoaep:xammue | 10
opraHnyeckKue coeTUHEeHMsI /| 1704
NPUPOJAHbIE HCTOYHUKH

13. XUMHUYECKHUI COCTaB KUBBIX OPTaHU3MOB.

14, CoupTsl.

15. ®enounbl. KameHHBIN yroib

16. ATBIETHIBI M KETOHBI

17, KapOoHOBBIE KHCIIOTBI

18. Crnosxuble 3¢upsl. Kupsl. Mpuia

19. YrieBonbl. MoHOCaXapu bl

20 Jlucaxapuibl ¥ OJIMcaxapuabl

21. O0o0meHne W cucreMaTu3amus 3HaHUM o
KHCIIOPOJCOIEPKAIINX OpPraHUYECKUX
COCTUHEHHUSIX.

22, Kontponenas paGora Ne 2 1o Teme
«Kucnoponacoaepxamiue OpraHUYECKHE
COCITUHCHHSD
Tema 4. A3orcoaep:kaimiue OpraHuveckue | 6
coeUHEeHUsI

23. AMUHBI. AHUJIVH

24. AMUHOKHUCIIOTHI.
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25. benku. 1

206. HyxkJjieMHOBBIE KUCIIOTHI

217. OO6o001IeHe U CcUCTEeMaTH3alusl 3HAaHUK 00 1
a30TCoJIep KaIInX OpraHUYeCKUX

COCJIMHEHUSIX.

28. Koutponenas pabora Ne 3 mo Teme

«A30TcoJiepKalue OpraHUYecKue

COEJIMHEHUSD)

29. ['eHeTnyeckass CBsA3b  MEXAY  KJacCaMH 1

OpraHUYEeCKUX COCTUHEHUH.

30. [Ipaktuueckass padbora Nel. Unentuduxarus 1

OpraHUYEeCKUX COCTUHEHUH.

Tema 5. Dbuosiornmyecku  akTHBHBbIE | 4

OpraHuyveckue coeJHuHeHUs

31. DEepMEHTHI. 1
32. Burtamunsl. ['opMoHsl. JIekapcTsa. 1
Tema 6. UckyccTBeHHbIE M CHHTETHYECKHE | 2
noJimMepbl
33. W cKyCcCTBEHHBIE U CHHTETUYECKHUE TOJIUMEDBI.
34. [IpakTuueckass pabora No2. Pacmo3nHaBanue 1

MJIaCTMACC M BOJIOKOH.

35 [ToBTOpEHUE 1
11 kaacc (34 yaca)

Tema ypoka = = °
= o = =2 =
= [ =2 = =

o1 S_ 51 8 2 < © a2
S R = =
Tema 1. Crpoenne aroma u|3

nepuoanveckuii 3akoun /. U. MenaesieeBa
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OcCHOBHBIC CBCACHHUA O CTPOCHHUH aTOMaA.

2. DJEeKTpOHHbIE KOH(QUTYypalluM aTOMOB
XUMHUYECKUX DIIEMEHTOB.

3. [lepuonuyeckuii 3aKOH W TEPUOAUUECKAS
CHCTEMa B CBETEC YYCHUS O CTPOCHUU
aToma.

Tema 2. CTpoeHue Beliecrea 15

S. HNonnas xumMuyeckas CBs3b.

6. KoBanenTHass xumudeckas CBS3b.

7. Meramyeckas XMMU4eCKasi CBSI3b.

8. Bonopoanas xumuueckasi CBsi3b.

Q. [TonumepsL.

10. | I'azoo0pazHoe COCTOSTHUE BEIIIECTBA.
MoutsipHbIit 00BEM Ta3000pa3HBIX BEIIECTB.

11. [Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEH:
BO3/lyX, TMPUPOIHBIN Ta3. 3arps3HEHHE
atMocdepbl u 60pb0a ¢ HUM.

12. Kunkoe cocrosamne BemecTBa. KECTKOCTH
BOJIbI I CITIOCOOBI €€ YCTPaHESHHUSI.

13. TBepaoe COCTOSIHUE BEILIECTBA.
Kpucrammnueckue pemerku.

14. JIucriepCHbIE CUCTEMBL.

15. 3aKOH TIOCTOSIHCTBA  COCTaBa  BELIECTB.
MaccoBast 1011 XUMHUYECKOTO DJIEMCHTA.

16. Cwmecu BemectB. PacTtBopbl. MaccoBas moJist
PacCTBOPEHHOTO BEIIECTBA.

17. Kontponbsnas padota Ne 1.

18. [Ipaktuueckass pabora Nel. [lomyuenwue,
coOupaHue U paclo3HaBaHUE Ta30B.

Tema 3. XuMHu4YecKHue peakuuu 9
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19.

Peakuuu, waymme 0Oe3 M3MEHEHHS COCTaBa
BelecTB. Aytorponus. Mzomepus.

20. Knaccupukanuss — peakuuii, HAYMUX €
M3MEHEHUEM COCTaBa BEIIECTB.

21. | Ckopocts xumuueckoil peakuuu. @DakTOpBI,
BIIMSIFOIIME HA CKOPOCTh XUMUYIECKOU PEaKIUH.

22. | O6paTUMOCTh ~ XMMHYECKOH  pEaKIIHH.
XUMHUYECKOE paBHOBECHE.

23. | DeKTpOMUTHYECKAs INCCOIHALIHSL.

24, I'maponus.

25. | OKHCIIUTENFHO-BOCCTAHOBHUTEBHBIC
peakiuu. MeTos 3JIeKTpOHHOrO OanaHca.
DNEKTPOIIN3.

26. | KonrponbHas pabora Ne 2.

Tema 4. BemecTBa M X cBOiicTBa

27. | Knaccuduranus HEOPraHUYECKUX u
OpPraHUYECKHX BEIECTB.

28. | Meramibl.

29. | Hemeramisbl.

30. | Kucnotsl opraHu4ecKkue U HEOPraHUYECKHeE.

31. | OcHOBaHUsI OPraHUYECKUE U HEOPTAHUYECKHE.

32. | Comu. I'enetnueckasi CBSI3b MEXKIy KiaccaMH
HEOPTaHUYECKUX u OpPTaHUYECKUX
COCIMHEHUN.

33. | KorrponwsHas padota Ne 3.

34. | Pezepenoe epems.
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