


MHNOACHUTEJBbHASA 3AIINCKA
Oo01mas xapakTepucTuKa yueOHOro npeamera

Pabouas mporpamma ydeOHoro kypca mo xumuu s 10-11 kmacca pa3paboTana Ha OCHOBE
®I'OC BTOPOro MOKOJIEHUS, TPUMEPHON MPOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHMsl 10 XUMUU
(yriyOnenHslit ypoBeHb) u aBTopckoit mporpammsel B.B. Epemuna (Epemun B.B. mporpamma kypca
xumun 1 10-11 xmaccoB o0mieoOpa3oBaTeNbHBIX YUPEXKIACHHN Ha YIrIyOJIGHHOM YpOBHE M:
Hpoda,2013r). GenepanpHoro nepeuns yueounkoB (IIpuka3 Ne 632 ot 22.11.2019 MunucrepcTBa
npocBenieHus: Poccuiickoit deaepanun);

MecTo yuyeOHOro mpeaMera B yueOHOM IuiaHe. XWMHS BXOIUT B MPEIMETHYIO 00JIaCTh
«ectecTBeHHOHay4Has». [Iporpamma paccumrana Ha 105 dacoB (3 uwac B Henmemo). Mcxons w3
ronoBoro kanengaproro rpapuka MOY «COI Nel6y» na 2022-2023 y4eOHBIN TOJ paccuuTaH Ha
35 y4eOHBIX Hellelb, CIIeI0BATEIbHO, TOI0BOM KOJIUYECTBO YacoB OyaeT cocTarisaTh 105 yacos.

Cucrema YMK:

1. Epemun B.B., Ky3smenko H.E. u np. Xumusa 10 knacc. [Ipodunsueiii ypoBens: M.: [Ipoda,
2017.

2. Epemun B.B., Ky3pmenko H.E. u np. Xumusa 11 knacc. [Ipodunehusiii ypoBens: M.: [Ipoda,
2017.

3. Epemun B. B. Meroaunueckoe nmocobue k yuebnukam B.B. Epemuna, H.E. Ky3pmenko u ap.
«Xumus. Yriryonenusiid yposerby. 10-11xm./ B.B. Epemun, A.A. JIpo3nos, U.B. Bapranosa. — M.:
Hpoda, 2013; — 154, [6] c: un

I[lnanupyemMble pe3yibTaThl OCBOCHHSI YUeOHOr0 mpeaMeTa « XuMHs)
Jluunocmmuvie pe3ynvmamel OTPAXKaOT CHOPMUPOBAHHOCTH, B TOM UHCIIE B YACTH:

1. rpaxJaHCKOTO BOCHIUTaHMS: (POPMHUPOBAHHE aKTUBHOM I'pakIaHCKOW MO3UILINHU, TPAXKIAHCKON
OTBETCTBEHHOCTH, OCHOBAHHOM HA TPAJULMOHHBIX KYJIBTYpPHBIX, AYXOBHBIX M HPaBCTBEHHBIX
LIEHHOCTSX POCCUIICKOT0 00I1eCTBa;

2. MaTPpUOTUYCCKOr0O BOCIHIHUTAHHA: HCHHOCTHOTO OTHOICHUS K OTCYCCTBECHHOMY KYJIbTYPHOMY,
HMCTOPUYECKOMY U HAyYHOMY HACIEAMIO, TOHUMAaHUS 3HaueHUs (U3UKH B KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BIAJACTh JOCTOBEPHON HH(pOpMammeld O TEPeIOBBIX TOCTIKEHUSX U
OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW (DM3UKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00
YCTPOWCTBE MHpa U 00IIECTBA,

3. IyXOBHO-HPABCTBEHHOT'O BOCIUTAHMS: TPEJICTABICHUS O COIMAIBHBIX HOpPMAax W MpaBHIIaX
MEXIJIMYHOCTHBIX OTHOIICHWH B KOJIJIEKTUBE, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JeSATETLHOCTH TPU BHITIOJIHEHUN YY€OHBIX, TO3HABATEIIbHBIX 3aJ]1a4, BBHITTOJIHEHUH YKCIIEPHUMEHTOB,
CO3/IaHUU y4YEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOMOHMMAHHIO W B3aUMOIIOMOINU B TpoIlecce
ATOW y4eOHOW [eATeTbHOCTH; TOTOBHOCTH OIICHMBATh CBOE IMOBEJACHWE W TIOCTYNKH CBOUX
TOBapHUIIEH C MO3UIIMM HPABCTBEHHBIX M MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI
MTOCTYTIKOB;

4. Qusnueckoro BOCHHUTAHUSA: (HOPMUPOBAHUS KYJIbTYPHI 3JI0pPOBbSI M HMOIMOHAIBLHOTO
0J1arornoiyurs, OCO3HAHUS LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO,
YCTAHOBKH Ha 3JI0POBBI 00pa3 ®HU3HHU, OCO3HAHMS ITOCIEICTBUI 1 HENPUATHUS BPEIHBIX ITPUBBIYEK,
HE00X0IMMOCTH COOIIOACHUSI TPaBUII 0€30MaCHOCTH B OBITY U peaibHON KU3HU;



5. TPYAOBOTO BOCHHUTAHMS: KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM,
y4e0HO - HCCIEIOBATEILCKONW, TBOPYECKOW U JPYyruxX BHUAAX JEATEIBHOCTH; HHTEpeca K
MPAKTUYECKOMY H3YYEHHIO Npodeccuii W Tpylna pa3IMyHOro poja, B TOM YHCIE HAa OCHOBE
NPUMEHEHHUS TPEIMETHBIX 3HAHWW, OCO3HAHHOTO BBIOOpAa WHIUBUAYAIBHOW TPACKTOPUU
MPOJOJKEHHs] 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K IPEIMETY,
OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEI;

6. 9KOJIOTMYECKOTO BOCHHMTAHMS: SKOJIOTHUECKH 11€1€CO00Pa3HOT0 OTHOIIEHHS K MPUPOAE Kak
nctouHuky JKus3Hu Ha 3emile, OCHOBE €€ CyLIECTBOBAHHWS, IOHUMAHUSA LIECHHOCTH 310pOBOIO U
O6e3omacHOro o0pa3a JKM3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3MYECKOMY U
IICUXUYECKOMY 370POBBIO, OCO3HAHUS LIEHHOCTH COOJIONEHUS IpaBU OE30MaCHOrO IMOBEICHMS
npu paboTe C BEIIECTBAMH, a TAaKK€ B CUTYAIMsIX, YTPOXKAIOUIMX 370POBBI0 U JKU3HU JIIOACH;
CIOCOOHOCTH IPUMEHSATh 3HAHMS, MOJIydyaeMble IPU M3Y4YEHUHU IIpeaMeTa, Ul pelleHus 3ajad,
CBA3AHHBIX C OKPYXKalOLEed IPUPOJHOU CPENOM, MOBBILIECHUS YPOBHSA JKOJOTHYECKON KYJbTYpHI,
OCO3HaHM INI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MPOoOIeM U IMyTed MX pelleHUs MOCPeICTBOM
METOAOB NPEIMETa; HKOJOIMYECKOTO  MBIIUICHUsS, YMEHHs pPYKOBOJACTBOBAaTbCI MM B
[I03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMATIBHON ITPAKTHKE;

7. LIEHHOCTEW HAy4YyHOTO IO3HAHUS: MHUPOBO33PEHUYECKUX IPEACTABICHUI COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHd U COCTABJISIFOIIMX OCHOBY JUISl MOHUMAaHMsI CYHUIHOCTH
HAyYHOM KapTHHBI MHpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS IPUPOJIBI,
B3aMMOCBA3SX 4YEJNOBEKAa C MPUPOJHON Cpenoil, o poiau mpeaMera B IO3HAHUU OTUX
3aKOHOMEPHOCTEH; MO3HABATEIIbHBIX MOTHUBOB, HAIlPaBJICHHBIX Ha IOJYYEHUE HOBBIX 3HAHUH IO
peaMeTy, He0OOXOAMMBIX I OOBICHEHUST HAOII0OAaeMbIX IPOIIECCOB U SIBICHUI; TTO3HABATEILHON
1 UH)OPMALMOHHON KYJBTYpHI, B TOM YHCIIE HAaBBIKOB CaMOCTOSITENIbHON PabOThl ¢ y4eOHBIMU
TEKCTaMH, CIIPABOYHOMN JIUTEPATypPOU, JOCTYIIHBIMU TEXHUYECKUMU CPEICTBAMU UH(POPMALIMOHHBIX
TEXHOJIOTU; HHTepeca K 00yYeHHIO U MTO3HAHUIO, JIF0O03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTHU
K  CcaMOoOOpa3oBaHHWIO, HCCIEIOBATEIbCKOW  JEATEIIBHOCTH, K  OCO3HAaHHOMY  BBIOOpY

HaNpaBJICHHOCTU U YPOBHs 00yueHUs B JalibHEHIIEM,

METal'lpe)_IMeTHLIMI/I pe3yjJbTaTaMH OCBOCHUA BBIITYCKHUKaAMH OCHOBHOM IIKOJIBI porpamMmsl 110
XHUMUU ABJIAKOTCA:

- HCIIOJIBb30BaHUC YMCHI/Iﬁ U HAaBBIKOB PA3JIMYHBIX BHIOB MO3HaBaTEIbHOMU ACATCIIBHOCTH,
IMIPUMCHCHUU OCHOBHBIX METOJ0B IIO3HAaHHUA (CI/ICTGMHO-I/IH(i)OpMaIII/IOHHHﬁ aHaJIn3,
MOI[GJ'II/IpOBaHI/IC) AJI1 U3YUYCHUS pa3JINYHBIX CTOPOH Oprn(anmeﬁ HeﬁCTBHTeHBHOCTH;

- UCIOJIb30BaHUE OCHOBHBIX MHTEIIEKTYaJIbHBIX onepanuil: (opMylInpOBaHUE TUIOTE3, aHAIU3 U
CHHTE3, CpaBHEHME, 0000IIeHNne, CUCTEeMaTH3alMsl, BbIIBICHUE MPUYMHHO-CIIEJCTBEHHBIX CBS3€H,
IIOMCK aHAJIOTOB;

- YMCHHEC I'CHCPHUPOBATb UACU U ONIPCACIIATL CPEIACTBA, HCO6XOI[I/IMBIG AJI UX peaIn3alluu,

- YMCHHUEC OIPECACIATh LECIW W 3aJdadu ACATCIbHOCTH, BI)I6I/IpaTB Cp€acTtBa pfaiun3anuu LI U
NMPUMCHATH UX HA IIPAKTUKCE,

- UCTIOJI30BAHNUE PA3IUYHBIX HCTOYHUKOB IS TTOIYYSHHUSI XUMHUECKOW WH(OpMAIUY, TOHUMaHHE
3aBUCUMOCTH COZIepKaHusi U (POpMBI TIpecTaBiIeHus] WHDOpPMAIMK OT IeJied KOMMYHHKAIUA M
azpecara.

HpeI[MeTHI)Ie pe3yJbTaTbl H3Y4YCHHA XHMHUHU MPCAOCTABIACT YUCHHUKY BO3MOXHOCTH Ha
CTYTIEHH cpeaHero (T0JIHOT0) 0011ero 00pa3oBaHusl HAYUYUTHCS:

B mo3naBartensHOI cdepe:
- IaBaTh OTNpEAeTeHUS N3yUYEeHHBIM MTOHITHIIM;



- ONKCHIBATh JJIEMOHCTPAIIMOHHBIE U CAMOCTOSTEIILHO MTPOBEACHHBIE SKCIEPUMEHTBI, UCTIONb3YS IS
9TOTO €CTECTBEHHBIN (PYCCKHIl, pOJIHON) A3BIK U SI3bIK XUMHUU;

- OMNKCHIBATh M pa3inyaTh H3y4eHHbIC KJIAcChl HEOPraHMYECKHMX U OPraHUYeCKHX COEIUHEHHIA,
XUMUYECKHE PEaKIINH;

- KJ1accu(UUIUPOBATh U3YYCHHbBIE OOBEKTHI U SIBICHUS,

- HaOII0/1aTh TEMOHCTPUPYEMBIE I CAMOCTOSATEIILHO POBOJUMEBIE OTIBITHI, , XUMUYECKHUE PEaKIIIH,
MIPOTEKAIOIIKE B IPUPOJIE U OBITY;

- IeNaTh BBIBOJIBI M YMO3AKIIOUEHHS U3 HAOMIOACHUH, N3yYCHHBIX XMMHYECKHX 3aKOHOMEPHOCTEH,
MIPOrHO3UPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMH U3yUYCHHBIX;
-CTPYKTYpUPOBATh U3YUYEHHBI MaTepua;

- UHTEPIPETUPOBATH XUMUYECKYIO HHPOPMAIIHIO, TOTYYSHHYIO U3 JPYTUX UCTOYHUKOB;

- ONUCHIBATh CTPOCHHUE ATOMOB 1-4-T0 IEPHOJOB C UCTIOIB30BAHUEM IICKTPOHHBIX KOH(HUTYpanuit
aTOMOB;

- MOJEIHMPOBATH CTPOCHUE TMPOCTEHIINX MOJIEKYJ] HEOPraHMYECKHMX W OPraHMYeCKUX BEIIECTB,
KpHUCTAJJIOB,;

B 11eHHOCTHO-OpHEeHTaMOHHOH chepe

— aHaJIM3upoBaThb U OLCHUBATh TMOCJIEICTBUS JJs OKpYyXKaloleld cpeapl OBITOBOM
MIPOU3BOICTBEHHOH JIESTETLHOCTH YEJIOBEKA, CBA3aHHOU C MepepaboTKON BEIIECTB.

B tpynoBoii chepe —

MIPOBOJIUTH XUMHUYECKHH SKCIICPUMEHT.

B chepe pusnyeckoii KyabTypbl —

OKa3bIBaTh IMEPBYIO IOMOIIb IPH OTPABICHHIX, OXKOTaX W JAPYI'MX TpaBMax, CBS3aHHBIX C
BelIeCTBaMH U Ja00OPaTOPHBIM 000PYIOBAHHEM.

Coaep:xaHue pa3aejioB U TeM Yy4eOHOT0 Kypca

10 knacc (3 4 B Hexesro, Becero 102 4, u3 Hux 3 4—pe3epBHOE BpeMs)

Tema 1. [loBTOopeHue u yriyoJenne 3Hanui (18y)

ATOMHO-MOJIEKYJIIDHOE yueHHe. BemecrBa MOJIEKYISIPHOTO U HEMOJIEKYJISPHOIO
cTpoeHus. KaueCcTBEHHBI M KOJMYECTBEHHBI COCTaB BellecTBA. MOJISIpHAsE M OTHOCHUTENIbHAS
MOJIEKYJISIpHAsl Macchl BeniecTBa. MoJIbHas J0JIS U MaccoBasi 10JIsl 3JIEMEHTA B BELIECTBE.

Crpoenue atoma. AToMHas opOutanb. llpaBuna 3amojgHEHHs] 3JIE€KTPOHAMU ATOMHBIX
opbOutaneii. Banentnsie snektponsl. Ilepmonnueckuii 3akoH. @opMynupoBKa 3aKOHa B CBETe
COBPEMEHHBIX NPEACTABICHUN O CTPOCHUM aroMa. F3MeHeHHe CBOWCTB 3JIEMEHTOB W HX
COEMHEHMH B IEPUOJaX U IPYMIIAX.

XuMHYecKas CBsI3b. DNEKTPOOTPHULATENBbHOCTE. Buabl XxuMnueckoil cBsa3u. MloHHas CBs3b.
KoBanentnast HenossspHas U nossipHasi cBsA3b. OOMEHHBIH M JTOHOPHO-AaKIENTOPHBIN MEXaHU3M
00pa3oBaHMsl KOBAJIEHTHOM MOJISApHON cBs3M. ['eomeTpust Mosiekynbl. MeTananueckasi CBA3b.
Bonoponnas cBsi3b. ArperatHble COCTOSIHMSI BELECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK:
aTOMHas1, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMYECKAS.

Pacuerst mo ¢opmynaMm u ypaBHeHMsM peakuuil. [‘a3oBble 3aKkOHBL. YpaBHEHUE

Knaiinepona—MenzeneeBa. 3akoH ABoraapo. 3akoH OObEMHBIX OTHOMIEHHH. OTHOCHUTENIbHAs
IJIOTHOCTD Ta30B.
Knaccupukanuss XMMHYECKMX peakMid MO0 pa3MYHbIM IpU3HAKaM cpaBHeHUs. l3meHeHue
CTETIEHU OKUCIICHHS DJIEMEHTOB B COEAMHEHMSIX. OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE PEaKLIUU.
Oxwucnenue u BoccTaHoBieHHe. OKUCIUTENN U BOCCTAHOBUTENU. MeTo/ 3JIeKTpOHHOro OanaHca.
[lepmaHranat kanus Kak OKHCIUTENb.

Baxknelimue kiaccbl HEOPraHMUYECKUX BELIECTB. | 'eHeTHUYecKas CBS3b MEXIY KilaccaMu
HEOpraHUYeCKnX coeanHeHni. Peakiinu nonnoro oomena. ['mapomms. pH cpenpi.

PactBopsl. CrniocoObl BBIpaKEHHsT KOJMYECTBEHHOI'O COCTaBa pacTBOpa: MaccoBas O
(mpolleHTHasE KOHIIEHTpalus), MojspHas KoHueHTpauusa. Komnouansle pacTBopbl. Oddext
Tunnansa. Koarymauusa. Cunepesuc. KommuiekcHole coenuHeHus. CoctaB KOMIUIEKCHOTO HOHA:



KOMILIEKcooOpa3oBarenb, Juranisl. KoopamHannonHoe uuciao. HoMmeHkiaTypa KOMIUIEKCHBIX
COCIMHECHUM.

JdemMoHcTpaumu.

1. O6pa31pl BEIIECTB MOJIEKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS.
2. Bosrouka nona.

3. OnpeneneHne KUCIOTHOCTH CPENIbI IPU TOMOIIM HHIUKATOPOB.

4. Db dext Tungans.

5. O6pa3oBaHne KOMIUIEKCHBIX COSAMHEHUH MEePEXO0JHBIX METAUIOB.

JlaGopaTopHbIe ONbITHI.

1. Peakiiuu HOHHOTO OOMEHa.

2. CBoiiCTBA KOJUIOUIHBIX PAaCTBOPOB.

3. M'uaponus cosei.

4. IlonyuyeHue U CBOKWCTBA KOMIUIEKCHBIX COCAMHEHUM.

IIpakTnyeckas padora Ne 1. BoinonHeHue sKCiepuMEHTANIBHBIX 33/]1a4 110 TEME
«PeakioHHas cioCOOHOCTH BEIIECTB B PACTBOPAX).

Kounrpoabnas padora Nel o teme «OCHOBBI XUMHUN.

Tema 2. OcHOBHBbIE NOHATHS Oprannyeckoi xumuu (134)

[Ipenmer opranmveckoil xumuu. OCOOCHHOCTH OpPraHWYECKHX BEIIECTB. 3HAYCHHE
oprannyeckoil xumun. [IpuunHbl MHOTOOOpPa3usi OpraHMYECKUX BEIIECTB. YTJIEPOJHBIN CKETeT,
€ro THUIIbI: LUKIMYECKHe, anuknnyeckue. KapOouukinyeckue U reTepolUKINYEeCKUE CKEJETHI.
Bunel cs3eit B MosieKynax OpraHM4ecKHUX BEIIeCTB: OJUHApHBIE, BOIHbBIC, TpoitHbIe. I3MeHeHue
SHEPrUM CBS3EH MEXIy aToMaMH YIJIepoJia IpU YBEJIMUYEHUH KPaTHOCTH cBsi3u. HacbllieHHble U
HEHACBILICHHBIC COSMHEHHUSI.

DNEKTPOHHOE CTPOECHUE U XUMUYECKHUE CBSI3U aToMa yriepoaa. ['ubpunusanus opOuTaneu,
ee THIIbI Ul OPrAHNYECKUX COCIMHEHHI: SP°, Sp2, Sp. OGpasoBaHUe G- U T-CBS3CH B MOJIeKyJax
OPraHNUYeCKUX COCTMHECHUH.

OcCHOBHBIE TOJIOKEHUSI CTPYKTYPHOU TEOPHH OPraHUYECKUX COCTUHEHHH. XHUMHUECKOe
ctpoenue. CtpykrypHass Qgopmyna. CTpyKTypHass ¥ MPOCTpaHCTBeHHass u3omepus. Mzomepus
yriaeponHoro — ckenera.  M3omepus  monoxenus.  MexkiaccoBas — uzomepusa.  Bunbl
MIPOCTPAHCTBEHHON n3omepuu. Onrtudeckas mzomepus. ONTHYECKUE AHTUIOJBI. XHUPATbHOCTb.
XupallbHbIE U aXUPATbHBIE MOJIEKYIIBI.

I'eomerpuueckas  uzomepus  (yuc-, mpanc-uzomepusi).  'omomorus.  ['omosormu.
I'omostornueckast pasHOCTh. ['oMOIOrH4YecKe psabl.

OnexktponHbie dPdexTri. CriocoObl 3anmuceil peakiuii B oprannuecko xumuu. Cxema u

ypaBHEeHHE. Y cJI0BUs IpoBeeHus peakiuii. Knaccugukarus peakiuil opraHn4eckux BeIecTB 1o
CTPYKTYpHOMY MpHU3HAKY: 3aMelIeHHe, MPUCOEINHEHHUE, OTILEIUIeHHe. MeXaHU3Mbl peakiuil.
CriocoObl  paspbiBa CBsi3u  yriepoa-yriepos. CBoOoJgHbIE pafuKalbl, HYKICOpUIBl U
ANEKTPOPUIIBI.
Knaccuukanus opraHuyeckux BemecTB M peakiuidl. OCHOBHBIE KJIacChl OPraHUYECKHUX
coequHennil. Knaccudukanuss opraHuyecKuX COEAMHEHMH M0 (YHKIMOHAJIBHBIM TpYyIIaM.
ONEKTPOHHOE CTPOEHHE OPraHMYECKHUX BEIIECTB. B3auMHOE BIMSHUE aTOMOB U I'PYII aTOMOB.
WnnyktuBHbli U me3oMmepHbld 3¢ dextsl. I[lpeacraBmenue o pe3onance. Homenknatypa
OpraHUYecKuX BellecTB. MexayHapoaHas (cucreMaThdyeckas) HOMEHKJIATypa OpPraHUYeCKHUX
BEUIECTB, €€ MNPUHIMNBL. PanuoHanbHas HoMeHKJIaTypa. OKHCIEHHE W BOCCTAHOBJICHHE B
OpPraHUYeCcKOM XMMHUHU.

JMemoncTpauuu. 1. Mogenu opraHu4ecKux MOJIEKYII.

Tema 3. YrueBogopoasl (25 )

A 1 x a H bl. CrpoeHue Mmojekynbl MmeTaHa. llonarue o koHdopmanusx. OOrmas
XapaKTepUCTHKa Kiacca, (U3MYECKMe M XMMHUYECKHE CBOWCTBa (TOpeHHUE, KaTaluTHYeCKOe
OKHUCJIEHHE, TalloTEHUPOBAHUE, HUTPOBAaHUE, KPEKUHI, MHpoJu3). MeXxaHu3M peakuuu
XJIOpUPOBaHMU MeTaHa. AJKaHbl B mpupojae. CHHTETHYECKHE CIIOCOObI MOJIYYEHHUs alKaHOB.
MeTopl MOJTy4eHHUsl alKaHOB M3 aJKWIraloreHu10B (peakuus Bropua), nekapOoKCcHiInpoBaHUEM



cosiell KapOOHOBBIX KUCIIOT U AJIEKTPOIM30M PACTBOPOB COJIEH KapOOHOBBIX KHCIOT. [IpumMenenue
AJIKaHOB.

Ilmu x10amnkaH bl. OOmas xapakTepucTHKa Kiacca, (Gpusnueckue cBoicta. Busl
n3oMepuu. HampspkeHHblE M HEHaNpshKEHHbIE LUKIbL. XMMHUYECKHE CBOMCTBAa IMKJIONpPOIIaHA
(ropeHue, TUAPUPOBAHME, [PUCOCAUHEHHE TaJOr€HOB, TIaJOT€HOBOJOPOJOB, BOIBI) H
LUKJIOT€KCaHa (TrOpeHue, XJIOpUpoBaHue, HUTpoBaHue). [lonydeHre NUKI0aIKaHOB U3 aJIKaHOB U
JUTajJoreHaJIKaHoB.

A 1 x e H bI. O0mas xapakTepucTuka kiacca. CTpoeHre MOJIEKyIbl 3TuieHa. Ousnueckue
CBOMCTBAa aJKEHOB. ['eoMmeTpuueckas HM30MEpHUs AJIKCHOB. XUMHUYECKHE CBOWCTBA AJIKCHOB.
Peakuuu npucoequHEHHs IO KpaTHOM CBSI3M — TUIPUPOBAHHUE, TaIOTEHUPOBAHUE,
rUJporajoreHupoBanue, rugparanus. IlpaBuno MapkoBHUKOBA U €ro OOBSICHEHHE C TOYKHU
3pEHHS ANEKTPOHHON Teopuu. BzaumozeiicTBue ankeHoB ¢ OpOMOM U XJIOPOM B ra30BoOH (aze miu
Ha cBeTy. OKuciieHue alKeHOB (FOpeHHEe, OKHUCICHHE KHUCIOPOJOM B IPUCYTCTBHM XJIOpHUIA
najjganusi, TOJA JeHCcTBHEeM cepebpa, OKHUCICHHE TOPSAYUM TOAKHCICHHBIM pPacTBOPOM
IepMaHraHaTa Kanus, okucienue no Baruepy). Ilomumepusaunusa. IlonyueHue ankeHOB Hu3
QJIKaHOB, AJIKWJITAJIOTEHUIOB U JUTajoreHalkaHoB. [[puMeHeHune 3TuineHa u nponusieHa.

A nxanue H bl Knaccudpuxanuus TueHOBBIX yrieBoaopoaoB. CONpsyKEHHbIE JUEHBI.
dusznyueckue W XMMHYECKHE CBOWCTBA JAMBUMHUIA WU u3ompeHa. 1,2- u 1,4-mpucoenuHeHHe.
[Nomumepu3zanus. Kayuyku. Bynkannzanus kayuykos. Pe3una u 36onut. Cunre3 OyrajgueHa us3
OyTaHa M dTaHOIA.

A 1 x n H bl. O0mmas xapaktepuctuka. CTpoeHHE MOJIEKYIbI aneTuiaeHa. dusndeckue u
XMMHUYECKHE CBOWMCTBAa AaJKMHOB. Peaknuu MNpUCOEAMHEHUsI TaJOT€HOB, TIaJOTr€HOBOJOPOJIOB,
Bozbl. ['mapupoBanue. TpuMepusanus u nuMepusanus aneruieHa. KucioTHble CBOMCTBA alKUHOB
C KOHIIEBOM TpOMHOM cCBsA3bl0. Aunermnuipl. OKUCIEHHME AJIKUHOB pacTBOPOM II€pMaHraHaTa
kanus. [Ipumenenue anerunena. KapOunuelii meton mosyueHus auertwieHa. Iluponus merana.
CuHTe3 aJIKMHOB AJIKUJIMPOBAHUEM ALIETUIIN/IOB.

A p ¢ H bl Ilonarue o6 apomarmunoctu. IlpaBuimo Xrokkens. beHzon — crtpoenue
MOJIEKYJIbI, (pu3ndeckue cBoiicTBa. ['omonormueckuii psg Oenszona. M3omepust Au3aMenieHHBIX
O€H30JI0B Ha MpuUMepe KcuiiojoB. Peakuuu 3aMerieHus B O€H30JbHOM spe (raJoreHHpoBaHUe,
HUTpPOBaHUE, alKUiIupoBaHue). Peakuuu npucoeauHeHuss K OeH3ony (THAPUPOBAHUE,
XJIopupoBaHue Ha cBeTy). OcoOGeHHOCTH XuMHM ankuiOeH3o0m0B. [IpaBuna opueHTanuu
3aMecTuTeNeld B peakuusx 3aMmelleHus. bpomupoBaHue M HuTpoBaHue Tosyona. OKucIeHHE
aJIKUIIOEH30JI0B paCTBOPOM NE€pMaHraHara Kainus. ['anoreHupoBaHue ankniaOeH30JI0B B OOKOBYIO
uens. Peakuus Brop-
na—®urTra kak MeToj CHHTe3a ankuiOeH30s0B. CTHpPON Kak MpUMEp HenpeaeabHOro
apOMAaTHYECKOr0 COECUHEHUS.

IIpUpPOAHBIEUCTOUYHUKUYTIEBOLODPOO B. [IpupoaHBIN U NOMYTHBIN
He(TsAHbIE ra3bl, UX COCTaB, Ucrosb3oBaHue. HedTh kak cMech yrieBogoponoB. IlepBuuHas u
BTOpHYHAas nepepadboTka HedTu. Pudpopmunr. KameHnHslit yroms.

'eneTuueckasgscBsA3b MEX/AY PAa3JUUYHBIMHU KJIaCCaMU YyIrJI€BOJJO
p 0 1 o B. KauecTBEeHHbIE peakllny Ha HENIPEAEIbHBIE YTIIEBOJOPOIBIL.

'anoreHonpoOUM3BOOAHBE YyriaeBoJJopoao B. Peakuuu 3aMmenieHus
rajjoreHa Ha THAPOKCWI, HUTPOTpyIIy, LuaHorpymnmy. JlelicTBMe Ha rajoreHnpou3BOAHbBIE
BOJHOTO M CHHPTOBOro pacTtBopa mienodyd. CpaBHEHHE pPEAaKIIMOHHOM CIIOCOOHOCTH alKWII-,
BUHWII-, (DeHUII- U OCH3WITaJOreHUI0B. Mcrnonb30BaHue rajloreH MpOU3BOIHBIX B OBITY, TEXHUKE
n B cuHrese. lloHaTme o wMarHmiiopranmdeckux coeauHeHusx. [lomyueHume ankaHOB
BOCCTaHOBJIEHHEM
MOJIaJIKaHOB MOJJOBOJOPOJIOM. Maenutiopeanuieckue coeOUuHeHusl.

JdemMoHCcTpanmu.

1. BpoMupoBaHue reKcaHa Ha CBETY.

2. 'openue MeraHa, 3TUJIECHA, alleTUIIEHA.

3. OTHolLIeHHE MeTaHa, STWJIEHA, alleTWIeHa M OEH30jJla K pacTBOpaM IMepMaHIraHara Kalus U
OpoMHOI BOJIE.



4. OkucneHue ToIyoJia pacTBOPOM IIEpMaHIraHaTa Kajausl.

5. Ilonmy4yeHue >TUIICHA peakIMed JeruapaTallid 3TaHOoJa, aleTHJIeHa —TUAPOIU30M KapOuia
KaJIbLIUS.

6. IlonydeHue cTuposa JeNoJMMEpPU3ALMEN IOJIMCTUPOIAa U MCIBITAHWE €r0 OTHOLIEHUS K
pacTBOpy IepMaHraHaTa Kajusl.

JlabopaTopubie ombITbl. CocTaBiIeHUE MOJEIEH MOJIEKYN ajKaHOB. BzaumMmopelicTBue
ankaHoB ¢ OpomoM. CocTaBiieHHE MOJIEe MOJIEKYJl HeTIPeAEIbHBIX COSTUHEHU.

IIpakTuyeckas pa6ora Ne 2. CoctaBieHue Moielield MOJIEKYJT YIJIEBOOPOIOB.

IpakTnyeckas padora Ne 3. [losyyeHnue 3TujieHa U ONBITHI C HUM.

Kountpoabnas padora Ne 2 o teme «YTI€BOA0OPOIBI».

Tema 4. Kucsiopoacoaep:kamue opranudeckue coequneHus (194)

C n u p T bI. HoMeHkiaTypa u nsomepusi cniupToB. TOKCHUECKOE AEHCTBHE HA OPraHU3M
MeTaHo/la U 3TaHoja. Ou3znueckue CBOMCTBA NMPEAEIbHBIX OJHOATOMHBIX CIUPTOB. XHUMHYECKUE
CBOMCTBA CHUPTOB (KHUCIOTHBIE CBOMCTBA, PEAKLUU 3aMEIIECHUS TUIPOKCUIBHOW TIpYIIbI Ha
raJoreH, MEXMOJEKYIsIpHas M BHYTPUMOJIEKYJSIpHAs JEruaparanus, OKHUCIEHUE, pEeaKuuu
YIJIEBOJIOPOIHOTO paiuKaia). AJKOToasaThl. [ uapoans3, ankuaupoBaHue (CUHTE3 TPOCTHIX 3(PHUpoB
o Bunbsamcony). [IpoMbliieHHBIH CHHTE3 METaHOIa. MHOTOATOMHBIE CIIUPTHI. DTHUIICHIJIUKOIb
U TIWIEepUH, X (U3NYeCKHe W XUMHUYECKHe CBOWMCTBA. CHHTE3 JIMOKCAaHA W3 JTUIICHTIIUKOIIS.
TokcuyHOCTh ATHIEHIIUKOA. KadecTBeHHass peakuus Ha MHOIOATOMHbIE cnupThl. IIpocteie
3pUpPHl KaK H30MEphI MPENENbHBIX OJHOATOMHBIX cHUpPTOB. CpaBHEHHE WX (UINYECKUX U
XUMHUYECKHUX CBOMCTB CO criupTamu. Peakuus paciierienus NpocThix 3(pUpOB HOJTOBOIOPOIOM.

@ e H 0 1 bI. HomeHknatypa u uzomepus. B3auMHoe BausHUE rpynn aTOMOB Ha MIPUMEPE
¢denona. dusmueckre U XUMHYECKHE CBOHCTBA ¢eHola M Kpe3osoB. KucioTHwle cBoicTBa
(GeHOoIOB B CpaBHEHMH CO chupramu. Peakumum 3amemeHuss B OCH30JBHOM  KOJIBIIE
(ranorenupoBanue, HutpoBanue). Oxucnenue ¢eHonoB. KauecTBeHHbIE peakuuu Ha (HEHOIL
[Tpumenenue peHoma.

KapOboHunaAbHBE COECJUHEHU A DISKTPOHHOE CTPOCHHE KapOOHUIBHOMN
rpynnbsl. Anpaeruapl U KeToHbl. dusnueckue cBoicTBa (opMmanbAeruja, aueTalbIerusa,
aleToHa. [lonamue o0 Kemo-eHONbHOU maymomepuu KapOOHUNbHbIX coeOuHenutl. Peakuuun
MPUCOEANHEHNST BOJIbI, CIUPTOB, LUAHOBOJOpOJa W ruapocynbpura Hatpus. CpaBHEHHE
PEaKIIMOHHOM CHOCOOHOCTH albJETH/IOB M KETOHOB B pEaKUUAX INpHUCOeAMHEeHUs. Peakuun
3aMEIIeHUs] aTOMOB BOAOpPOJA IIPU O-YIJIEPOJHOM aToMe Ha Tranored. [lommmepusanus
dopmanpaeruga u - aneranpaeruaa. Cunmes cnupmos — 83aumooelcmeuemM  KapOOHUIbHbIX
coedunenuti ¢ peakmugom I punvapa. OKUclieHne KapOOHWIBbHBIX coeAuHeHuid. CpaBHEHUE
OKHCJICHHUs abJETUA0B M KETOHOB. BoccTaHoBieHHE KapOOHWIBHBIX COEIUHEHMH B CIHPTHI.
KauecTBeHHBble  peakMu Ha  albJETHAHYIO0 TIpynny. Peakyuu — anvs001bHO-KpOMOHOBOU
koHOencayuu. OcobeHHoctTu hopmanbie-
runa. Peakuus popmanpaeruaa ¢ peHooM.

KapOGoHOBB € KHUCITOT Bl DISKTPOHHOE CTPOEHUE KapOOKCUIBLHOU TPYIIIHI.
I'oMonornueckuii psii npeneabHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. PU3nUecKue CBONCTBA
KapOOHOBBIX KHCJIOT Ha TpUMEpe MYpPaBbHHOM, YKCYCHOM, NMPONHOHOBOW, MaJbMUTHHOBOH U
CTEapUHOBOW KHUCJIOT. XUMHYECKHE CBOMCTBa KapOOHOBBIX KuCIOT. KucinoTHbele cBoiicTBa
(U3MEHEHNE OKPAaCKU MHIUKATOPOB, PEAKIIMM C aKTMBHBIMU METaJlJIaMH, OCHOBHBIMU OKCUIAMH,
OCHOBaHUSIMH, COJsiMHU). M3MeHeHHe cuibl KapOOHOBBIX KHUCIOT MpPH BBEACHUU TOHOPHBIX U
aKIENTOPHBIX 3aMecTuTenel. B3aumozeilicTBue KapOOHOBBIX KHCIOT CO CIHUPTaMHU (peaKius
stepudukanuu). lanoreHnpoBaHue KapOOHOBBIX KHUCIOT B OOKOBYIO wemb. OCOOEHHOCTH
MYypaBbMHOM KHCIOTHL. BakHeilmme mnpeacraButeny kiacca KapOOHOBBIX KHCIOT M HX
npuMeHeHne. [lomydyeHne MypaBBMHOM M YKCYCHOM KHCIOT B IPOMBIIUIEHHOCTH. Bpicmime
kapOoHOBble KucHOTHL. IllaBeneBast KucioTa Kak IpeICTaBUTENb JUKAPOOHOBBIX KHCIOT.
[IpencraBnenne o HEMpeNeTbHBIX W apOMaTUYECKHX KuclioTaX. OCOOCHHOCTH WX CTPOCHHS U
CBOUCTB. 3HaueHHE KapOOHOBBIX KUCIIOT.

OYHKIHHMOHAJNIbHBE MPOU3BOIHBE KapOOHOBB X KHCIOT.
[Tony4yeHue XJIOpaHTUAPUIOB M AHTHIPHIOB KUCIOT, UX HIponu3. [lomyueHne cioxxHbIX 3(pUpoB



C HCIOJBb30BAaHUEM XJOPAHTHIPUIOB M AHTHIPUIOB KUCIOT. CloxHBIE 3(UPBI KaK H30MEpHI
KapOOHOBBIX KHUCIOT. CpaBHEHHE (PU3MUECKUX CBOICTB M PEAKIMOHHONW CHOCOOHOCTH CIIOKHBIX
3(GUpPOB U U30MEPHBIX UM KapOOHOBBIX KUCIOT. ['maponu3 cioxubix 3¢pupoB. CHHTE3 CIOKHBIX
s¢upoB denonos. Croxuble 3Upbl HeopraHudeckux KucioT. Hurpormuuepun. Amuabsl. Conu
KapOOHOBBIX KHCIIOT, HMX TEPMHUYECKOE pasjio)keHue B mpucyrctBuu mienoud. CuHTE3
KapOOHHMIIBHBIX COCTMHEHUH Pa3I0KEHNEM KaJIbIIUEBBIX COJICH KapOOHOBBIX KUCIIOT.
JdemMoHcTpaumu.
. BzaumopeicTere HaTpus ¢ 3TaHOJIOM.
. OkucneHme 3TaHoIa OKCHJIOM ME[TH.
. 'openue sranoa.
. B3aumopeiictBue mpem-0yTUiIoBOTO CIUPTA C COISTHON KHUCIOTOM.
. KauecTBeHHast peakiiys Ha MHOTOAaTOMHBIE CITUPTHI.
. KauectBennsle peakiuu Ha EHOIBI.
. Onpenenenue anbAerui0B IPH MOMOIIY KaUECTBEHHbIX PEaKUil.
. Okucnenme anpAeru0B IEPMaHTaHATOM KaJIusl.
. Ilony4yenune crnoxHbIX 3PUPOB.
JlaGopaTopHbIe ONBITHI.
. CBolicTBa 3TUJIOBOTO CIIUPTA.
. CBolicTBa riuiepuHa.
. CoiicTBa ¢eHona. KauecTBeHHBIE peaky Ha (PEHOJIBL.
. CpoiicTBa hopManuna.
. CBolicTBa yKCYCHOI KUCIJIOTHI.
0. Conmu kKapOOHOBBIX KHUCJIOT.
IpakTnyeckas padora Ne 4. [lonyuenue OpomdTaHa.
IIpakTuyeckas padora Ne 5. [lonydeHue anerona.
IIpakTuyeckas padora Ne 6. [lonyueHne yKCyCHON KHCIIOTHI.
IIpakTuyeckas padora Ne 7. [Tonyyenue sTuianerara.
IIpakTnyeckas padora Ne 8. Pemenue skcnepuMEHTANBHBIX 3aJad4 IO TEMeE
«Kucnopoaconepxaline opraHMueCKUe BEIECTBAY.
KonTpoubnas padora Ne3 o reme «Kucnopoacoaepxaiiye opraHuuecKie BEIIECTBay.
Tema 5. A30T- u cepocojep:kamue coequHeHus (64)
Humpocoeounenus. Onekmponnoe cmpoeHue HUMPOSPYNnol. Ionyuenue
HUmpocoeouHenull. B3pviguamule gewgecmaa.

A M u H b. M3omepuss amuHoB. IlepBuuHble, BTOpHUYHBIE U TPETUYHBIE AMHHBI.
@u3nyeckue CBOMCTBA NPOCTEHIINX aMMHOB. AMHMHBI KakK opraHumdeckue ocHoBaHus. Comu
QIKWIaMMOHMS. AJIKWIMPOBAHWE U alMUJIMpOBaHUE aMHUHOB. Peakinuu aMMHOB € a30TUCTOU
KHCIIOTOM. ApoMarudeckue amMuHbl. AHWINH. B3aumHOe BiIMsSHME TpPyNI aTOMOB B MOJIEKYJIE
aHWwIvHAa. XMMHWYECKHE CBOWCTBAa aHMJIMHA (OCHOBHBIE CBOICTBa, pPEAKIMH 3aMELICHUS B
apoMaTHUYeCKOe SIIpO, OKHUCICHUE, ayunuposanue). Juazocoedunenus. TlonydeHrne aMHHOB U3
cnUpToB U HUTpocoeauHeHud. [IpumeHenue anuimHa. CepoopraHMYecKHe COETUHEHUS.
[IpencraBneHne o cepoOpraHUYEcKUX coefauHeHHsX. OCOOEHHOCTH HX CTPOEHHs M CBOWCTB.
3HaueHue CepOOPraHNYeCKUX COeTMHEHUH.

I'eTepounukiasl. Oypad U TUPPOJT KaK NPEACTABUTENN NATHUICHHBIX T€TEPOLUKIIOB.
DJIEKTPOHHOE CTPOEHHME MOJEKYJbl mupposia. KuciotHele cBoiicTBa mupposa. Ilupuann kak
MIPEICTABUTEND IIECTUWIEHHBIX T'€TEPOLUKIIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJIbl IMUPHUINHA.
OcHoBHbIE CBOMCTBA MUPUIMHA, PEAKIIUU 3aMEIIEHUs C apoMaTuyeckuM siapom. [lpencrasienue
00 UMHa305€e, MUPUIUHE, ITypUHE, TyPUHOBBIX U MUPUMUIUHOBBIX OCHOBAHUSX.

JdemoHcTpaumu.

1. OcHOBHBIE CBOMCTBA AMHHOB.
2. KayecTBEeHHbIE peakMy HA aHWJIVH.
3. AHWJIMHOBBIE KPACUTEIH.
4. O0pa31pl TeTePOIUKINIECKIX COSTMHEHUH.
JlabopaTopHble onbIThbl. KauecTBEHHBIE PEAKIINN HA aHUJIMH.
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IIpakTyeckas padora Ne9. PemieHune OSKCIEpUMEHTANBHBIX 3aad IO  TeMe
«A30TcozepKallEe OPTaHUYECKUE BEIIECTBAY.

Tema 6. Buojioruyeckn akTuBHbIE BellecTBa (144)

XK u p bI Kak cloXHBIE 3(pUPHI TIHMLEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. OMbUICHHUE
&HpoB. ['maporenusanust KupoB. Mblia Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT.

Y rueB o nbs. MoHo- u nucaxapuabl. OyHKIHMM YIJIEBOIOB. buosorudeckas poib
yrieBoioB. ['1toko3a — Qu3uyeckue CBOMCTBA, JIMHEHHAas M nuKiIudeckas Gopmbl. Peakuuun
[JIIOKO3bI  (OKHCJICHHE a30THOW KHUCJIOTOW, BOCCTAHOBJICHHE B IIECTHATOMHBIA CIHPT),
KAueCTBEHHBIC PEAKLUU Ha INIIOKO3y. bpokeHne rimoko3pl. PpyKkTo3a Kak H30MEp TIJIIOKO3BI.
Pubo3a u nezokcupubosa. [lowsmue 0 enuko3udax.

Jd nmcax ap u o b. Caxapoza Kak IpEICTaBUTENIb HEBOCCTAHABIMBAIOLIMX
aucaxapunioB. Manemosa u aakmosa, yeanobuosa. I'maponus nucaxapuios. [lonydenne caxapa
U3 CaxapHOU CBEKIIBI.

[Tonwucaxapu ns. Kpaxman, rmukoreH, uemntoiioza. KauectseHHas peakuus Ha
Kpaxmail. ['maponuns nonucaxapuaos.

HyxneunoBsiekucioT sl Hykneosnael. Hykieotunsl. HykiienHoBe KUCIOTHI Kak
npupoaubie noauMmepsl. Ctpoenue JIHK n PHK. I'naponus HykJI€MHOBBIX KUCIIOT.

AMUHOZKHUCIOT Bl Kak aMpoTepHbIE COCMUHEHHA. Peakuuu ¢ KUCIOTaMU |
ocHoBaHUsAMHU. OOpa3zoBaHue CilOXHbIX 3¢upoB. Ilentuapl. IlenTuaHas cBsI3b. AMUIHBIN
XapakTep MenTUAHOM cBsa3u. ['maponu3 nentuaos. benku. IlepBuynas, BTOpuyHas U TpETHYHAA
CTPYKTYpbI OesikoB. KauecTBeHHbIE peakiiuy Ha OeJIKH.

JdemMoHCcTpaumu.

1. PacTBOpUMOCTB yIJI€BOZIOB B BOJIE U 3TAHOJIE.
2. KauecTBeHHbBIE peaKk[UU Ha IJIIOKO3Y.
3. O0pa3ipl aMHUHOKHCIIOT.

JlabopaTopusbie onbIThl. 11. CBoiicTBa ritoko3bl. KauecTBeHHast peakuusi Ha IIIIOKO3Y.
Omnpenenenue Kpaxmaia B IpoJyKTax nuTtanus. 12. L{BeTHble peakiuu OeIKoB.

Koutpoasnas pa6ora Ne 4 no teme «A3oTcoaepxkaiire U OHOJOTMYECKH AKTHBHBIC
OpPraHUYECKUE BEIIECTBAY.

Tema 7. BoicokoMoJIeKy/IsIpHbIe cOeIMHEeHHs (44)

[TonsiTe O BEICOKOMOJIEKYJISIPHBIX BemiecTBax. [lonumepnsanys U MOIMKOHIEH AU KaK
METOJIbl CO3/1aHHS MOJMMEpPOB. nactoMmepbl. [IpUpOAHBII W CHHTETHYECKUH Kaydyk.
Cononmumepusanus. CoBpeMEeHHblE IJIACTUKM (IMOJMATUIIEH, IOJIMIIPONMIEH, TOJIUCTHPOI,
MOJINBUHUIIXJIOpUA,  (roporuiact, MOAMATUIEHTepedTanaT, aKpui-0yTaaueH-CTUPOIbHBIN
IUTACTHK, MoNuKapOoHatsl). [IpupoaHble 1 CHHTETHYECKHE BOJIOKHA (0030D).

JMemoncTpanuu. 1. O6pa3isl miactukoB. 2. Komnekuus BomokoH. 3. [lonmukonaeHcarus
STUJICHIJIUKOJIS € Tepe(TaaeBOi KUCIOTOM.

JlabopaTopHbie onbIThI. 13. OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K PACTBOPAM KHUCIIOT U

ieJI09ei.

IIpakTuyeckas padora Ne 10. Pacnio3HaBaHue M1acTUKOB.

IIpakTyeckas padora Ne 11. Pacno3HaBaHHE BOJIOKOH.

11 knacc (3 yaca B Henemno, Bcero 102 yaca)

Tema 1. Hemeraminl (31u)

Knaccudukanuumsgs HEeOpraHM4YeCKHUX B €I € C T B. DISMEHTHl METAILIBI U
HEeMeTaJUThl ¥ UX mojioxkeHue B Ileproandeckoii cucreme.

B o 1 0 p o a. [lonyuenue, puznyeckue 1 XuMHIECKHE CBOUCTBA (PEaKLUK C METAJUIaMH U
HeMeTaJlJlaMH, BOCCTAaHOBJIEHUE OKCUJIOB U cosiet). ['uapusl. ToriuBHbIE 371eMEHTHI.

I'anor e b OOmas xapakTepucTHka MoArpynmnsl. OU3nveckue CBOWCTBA MPOCTHIX
BEIECTB. 3AKOHOMEPHOCTH M3MEHEHUSI OKHCIUTEIbHOW aKTHBHOCTH TaJIOTEHOB B COOTBETCTBUH C
UX MOJOXEHUEM B mnepuojuyeckoil tabmuue. Ilopsaok BeITECHEHHs TajlOTE€HOB M3 PacTBOPOB
rajjoreHusioB. OcoOeHHOCTH XuUMHUH ¢Topa. XJIOp — TMOJyYE€HHE B NPOMBILUIEHHOCTH H
nabopaTopuy, peakluu ¢ MeTalylaMd M HeMeTallaMu. B3aumopelcTBHe XJiopa ¢ BOJOH H



pactBopamu mienoueil. Kucnoponneie coenunenust xjaopa. ['MIOXJIOPUTHI, XJIOpaT U MEPXJIOPATHI
KaK TUIHYHbIEe okuciuTenu. OcoOeHHOCTH XuMHuK OpoMa u noja. KauecTBeHHas peakuus Ha o,
l"asnorenoBo-

JI0pOJIbl — IOJIy4Y€HUE, KUCIOTHBIE U BOCCTAHOBUTENbHBIE CBOICTBA. COJIIHAs KUCIIOTA U €€ COJIU.
KauecTBeHHbBIE peaKIi HA TaIOT€HU-HOHBI.

ONeMEeHTBHNOATrPYNNBKHUCITOpP O Aa. OOmas xapaKTepUCTUKA TOATPYIIIHI.
Oduznyeckue CBOMCTBa MPOCTHIX BemiecTB. O30H Kak ajuIOTPOIHAs MOAM(PHUKAIUS KHCIOpPOJa.
[Tonyuyenue o30Ha. O30H Kak okucauTenb. I103UTHBHAS U HEraTHBHAs POJIb 030HA B OKpPYKAOILEH
cpene. CpaBHeHHME CBOMCTB 030HA M Kuciopoaa. Bojga u mepokcua Boaopoaa Kak BOJOPOJHBIC
COEIMHEHMS KUCIIOpOJa — CpaBHEHUE CBOMCTB. [lepokcny Bo1opoia Kak OKMCIUTEND U BOCCTA-
HoBuTelnb. [lepokcuabl Metamnos. Cepa. Amorponus cepbl. DU3ndeckre 1 XMMHUYECKHE CBOWCTBA
cepbl (B3aMMOAEWCTBHE C MeETallIaMH, KHCIOpPOJIOM, BOJOPOJOM, pacTBOpaMH ILEJIOYEH,
KHCIOTaMU-OKucIuTesiMi). CepoBOOPOS — TMOJY4YEHHE, KUCIOTHbIE U BOCCTAaHOBHUTEIbHBIC
croiictBa. Cynbduapl. CepHHCTBIH Ta3 Kak KHUCIOTHBIM okcun. OKuCIHUTETbHBIE U
BOCCTaHOBUTEJIbHBIE CBOICTBA CepHUCTOrO rasa. [lonmydueHue cepHUCTOro ra3a B MPOMBIIIEHHOCTH
u naboparopuu. CepHucras kuciora u ee conu. CepHelii anruapuy. Cepnast kucinora. CBolicTBa
KOHIIEHTPUPOBAHHON U pa30aBIEHHON cepHOW KUCIOTHI. JleificTBHe KOHIEHTPUPOBAHHON CEepHOU
KHCJIOTBl Ha caxap, METaJUIbl, HEeMETaJUIbl, CylIbpuabl. TepMuyeckas yCTOWYMBOCTH CYJIb(aToOB.
KauecTBeHHas peakiys Ha CEpHYIO KUCIIOTY U €€ CONH. Tuocepras Kucioma u muocyivpameoi.

A30THEeTOoCOEIHUHEHH . DIEeMEHTHl MOArpyNIibl a30ta. O0Imas XxapakTepucTUKa
noarpynmnsl. @u3nyecKkue CBOICTBa MPOCTHIX BemlecTB. CTpoeHHe MOJIEKyIbl a30Ta. Dusznueckue u
XUMHAYECKHE CBOMCTBa a3ora. [lomydenne azoTa B MPOMBINUICHHOCTH M Jlaboparopuu. HUTpumabl.
AMMUak — ero noiyyeHue, GuU3NYECKUe U XUMHUECKHUe cBOMCTBAa. OCHOBHBIE CBOMCTBA BOJHBIX
pactBopoB ammuaka. Conu ammoHus. [loBenenue coneit aMMOHMSI IpU HarpeBaHUM. AMMHUAK Kak
BoccTaHOBUTENb. [Ipumenenne ammmaka. OKCUABI a30Ta, MX MONydyeHUE M cBoiicTBa. Okcun
azota(l). Oxucnenune oxcuna azora(ll) kucnoponom. Jumepuzamnus oxcuna azora(lV). Azorucras
KHCIIOTa U €€ CcoMu. HUTPUTHl Kak OKUCIMTEINM U BOCCTAHOBUTENU. A30THAas KHCIOTa —
¢dusnveckne U XMMHYECKHE CBOWCTBA, MoixydeHue. OTHOIIEHHE a30THOW KHCIOTHI K METajulaM U
HeMmeTaiaM. 3aBUCHMOCTb IPOJYKTa BOCCTAaHOBJICHHS a30THOM KHMCIOTBHI OT aKTUBHOCTH MeTasula
Y KOHIIEHTPAIMH KUCIOTHl. TepMudeckast yCTOMUYMBOCTh HUTPATOB.

®ochopuerocoeauHeHHu A Amtorponus pochopa. XuMuueckue cBOWCTBA
dbochopa (peakuu ¢ KHUCIOPOJOM, TaJOre€HAMH, MeETaUIaMH, CJIOXHBIMH BEIECTBAMHU-
okuciutensimu, menouamu). Ilomydenne u mnpumenenue ¢ocdopa. DocdopHblil aHrUAPHUA.
Optodochopuas u wmeradochopHass KHUCIOTHI M UX coiu. KaydecTBeHHas peakius Ha
optodochatel. Paznoscenue opmoghocghopnou  kucnomwi.  Ilupogocgopnas  xucroma u
nupogocgamor. Dochunsl. Pochun. Xiopuowr ¢ocgopa. Oxcuo pocpopa(lll), gocgopucmas
KUCIOma u ee cou.

Y ruaepo a Amtorponus yriaepoaa. CpaBHEHHE CTPOEHUS U CBOMCTB rpadura U anmasa.
@ynnepeH Kak HoBasg MoJeKyispHas ¢opma yriepona. I'paden kak MoHOCION rpadura.
VYrnepoaHbsie HAHOTPYOKHU. YT0idb. AKTHUBUPOBAHHBIN yroib. AxcopOuus. XUMHUYECKHE CBOHCTBA
yrng. Kap6unel. I'maponu3 kapOupa kaneiuss U KapOuaa amoMuHus. KapOuabl mepexomHbIx
METAJIJIOB KaK CBEpXIpouHble MaTepuanbl. Oxcuabl yriepoga. OOpa3zoBaHHe yrapHoOro rasa mnpu
HETOJHOM CTOpPaHMHU YIJis. YTOJb M yrapHBIA ra3 Kak BOCCTAaHOBUTENH. Peakius yrapHoro rasa c
pacruiaBamu menodeid. CuaTe3 POpMUATOB U OKCATIATOB. YTJIEKUCIBIN Ta3. YTOJbHAsI KUCTIOTa U €€
conu. [ToBeneHne cpeAHUX M KUCIIBIX KapOOHATOB MPH HArPEBaHMU.

K p e m H m 1. CBolictBa NpoCTOro BemecTBa. Peakinuum c XJIOpOM, KHCIOPOJIIOM,
pacTtBopamu 1menoueil. OKcu KpeMHHs B IPUPOZie U TexHHKe. KpeMHUeBble KUCIOTH U UX COJIH.
I'unponus cunukaroB. CuiaH — BOJOPOJIHOE COEIMHEHUE KPEMHHSL.

b o p. Oxcup 6opa. bopHas kucnora u ee conu. bypa.

JMemoncTpanun. 1. I'openue Bomopoma. 2. Ilomydenue xisiopa (ombeIT B mpoOupke). 3.
OmnbiTel ¢ OpoMHOW BoAOH. 4. OKHCIUTENbHBIE CBOMCTBAa pacTBOpa TUIOXJIOpUTA HATpHs. 5.
[TInaBnenue cepol. 6. ['openue ceprl B kuciopoae. 7. Bzaumoneictue xenesa ¢ cepoil. 8. ['openne
cepoBomopona. 9. Ocaxnenue cynbdumoB. 10. CsoiictBa cepHucrtoro raza. 11. JleiicTBue



KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI HA Meb U caxaposy. 12. PacTBopeHne ammuaka B Boze. 13.
OcHoBHBIE CBOMCTBa pacTBopa amMmuaka. 14. Karaautuueckoe okuciaeHue ammuaka. 15.
[Tonyuenue okcuaa azora(ll) u ero okucienue Ha Bozayxe. 16. JleiicTBHE a30THOM KHUCIOTHI HA
menn. 17. F'openne dochopa B kucinopoxe. 18. IIpespamienne kpacHoro dpocdopa B OCIbIA U €ro
cBeueHne B TeMHOTe. 19. BzammoneiictBue ¢ocdopHoro anruapuma ¢ Boaou. 20. OO6pasibl
rpaduTa, anmasza, kpemausa. 21. I'openue yrapHoro rasza. 22. TymieHue IuilaMeHH YTJIEKHCIBIM
razom. 23. PazyioxxeHue mpamopa.

JlabopaTopHusle onbIThl. 1. [Tonydyenue xiaopa u u3yuyeHue ero cBOMCTB. 2. O3HaKOMJIEHHE
CO CBOICTBaMU xJlopcojepxalux otoenuBareneid. KauecrBeHHast peakiius Ha rajJOreHu/1-MOHBI. 3.
CaoiicTBa Opoma, Moja u Ux cosieid. Paznoxkenue nepokcuaa Bogopoaa. OKUCICHUE HOAH]I-HOHOB
MEPOKCUIOM BOAOpOJa B Kucioi cpeae. 4. M3ydyeHue CBOWCTB CEpHOM KHUCIOTHI U €€ Coyiei. 5.
N3yuenue cBOWCTB BOJHOro pactBopa ammuaka. 6. CoiicTtBa coneil ammonusi. KauectBenHas
peakuust Ha ¢ocdar-uoH. 7. KauecTBeHHas peakuus Ha KapOoHaT-uoH. Pasnoxenue
runpokapOonara Harpus. 8. McneltaHue pacTBopa CHUIMKarta HAaTpusl MHIUKATOpoM. 9.
O3nakomiieHHEe ¢ 00pa3LamMy MPUPOJHBIX CUIIMKATOB.

IIpakTnueckas padora Nel. [lonydyenue Bogoposa.

IIpakTyeckas padora Ne 2. [losydyeHne XJ1I0pOBOIOPOAA U COJSTHOM KUCIIOTHI.

IIpakTuyeckas padora Ne 3. [lonyueHne aMmmMuaka u U3y4eHUE €ro CBONCTB.

IIpakTyeckas padora Ned. [lonydenue yriaekucioro rasa.

IIpakTunyeckas paGora Ne 5. BroinonHeHue 5SKCHEPUMEHTANbHBIX 337ad [0 TEMeE

«Hemeramby.

Kourpoasnas padora Nel no teme «HemeTtamiby.

Tema 2. Metasuibl (304)

O6muitob630pndnemMeHTOB—MeTaJao B. CBOICTBa MPOCTHIX BEIIECTB-

METAaJUIOB.

Mertannnueckue Kpuctamauueckue pemierkd. CriaBel. XapakTEepUCTUKAa HamOOJee H3BECTHBIX
criaBoB. [lonydyeHue u mpuMeHeHre MeTauIoB.

[Ile1o4YHBIEMETaJJ bl— 00IIas XapaKTEePUCTUKA TOATPYIIIIbI, XapaKTEPHbIE PEAKIINH
HaTpus U Kanus. CBoiicTBa miesI0o4HbIX MeTaiuioB. [lonydyenne menounsix Metaios. Cona v eqkui
HaTp — Ba)XHEWIME COCIMHEHMs HAaTpWs. bepwuinii, MarHui, MEIOYHO3EMEIbHbIE METAJLIbI.
Marnuii u KanpIuii, ux oo1as XapakTepucTUKa Ha OCHOBE noJjoxeHus B [lepuoanueckoit cucreme
sanementoB JI. M. MenneneeBa u crpoeHus aromoB. [lonyueHue, gusmyeckue M XUMHUYECKHE
CBOWCTBA, MPUMEHEHNE MarHus, KaJIbLUsI U UX COeTUHEHUH. AM(OTEpHOCTh OKCHJIA ¥ THIPOKCHUIA
O6epuius. JXKecTkocTh BOABI U CIOCOOBI ee ycTpaHeHus. OKpacka IUIaMEHU COJIIMU IIEJIOYHBIX U
LIEJIOYHO3EMENBHBIX METAJLIIOB.

A 110 M ¥ H U i PacnpocTpaHeHHOCTh B IpHpojie, GU3NUECKUE U XUMUYECKUE CBOWCTBA
(OTHOIIEHHWE K KHCIOpPOJY, TajJloreHaM, pacTBOpaM KHCIOT M IIEeJoYel, altoMOTEpMHUS).
AmpoTepHOCTh OKcHa U ruapokcuaa amoMunus. Conu amomunus. [lonHoe pasnoskeHue Boaon
coJiel aJIOMHUHUS CO CIIAOBIMHM JIBYXOCHOBHBIMHM KHCIOTaMH. AJIFOMMHATBl B TBEPAOM BHUJE U B
pactBope. [Ipumenenue amoMunus. Coeounenus antoMUnUs 8 HUBWUX CMENneHsax OKUCTEHUS.

OnoBowucBuHe 1. Puznyeckue 1 XUMUYECKHE CBOWCTBA (pEaKkIUK C KHCIOPOJIOM,
kucioramu ), npumeHeHue. Comu onoBa(Il) u ceuamna(ll). CBUHIIOBBINA aKKyMYJISTOD.

MeTtananeinoOOUYHBXTOATPY NI OcoOEHHOCTH CTPOEHUS aTOMOB MEPEXOAHBIX
METaJIJIOB.

X p o M. PusznuecKue CBOMCTBA, XMMHUYECKHUE CBOMCTBA (OTHOIIEHHWE K BOASHOMY Iapy,
KHCIIOpOZly, XJIOpY, pacTBopaM KHCIOT). V3MeHeHHe OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX U
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THUJIPOKCHJIOB XpOMa C POCTOM CTENEHH OKHUCIICHMS.
Amdotepubie cBoiictBa okcupa u ruapokcuaa xpoma(Ill). Oxwucnenue coneit xpoma(lll) B
XxpoMmaTsl. B3auMHBIE ©€pexolbl XpPOMaToB M JAMXPOMAaToB. Xpomarbl U JAMXPOMAThl Kak
OKHUCJIUTENH.

MapraHeu— Qu3nueckue 1 XUMHUYECKUE CBOMCTBA (OTHOLIEHHE K KUCIOPOY, XJIOpY,
pactBopam kuciot). Okcun mapranma(lV) xak okuciurens u karanusarop. [lepmanranar xamws
KaK



okucautenb. Maneanam(VI) kanus u eco ceoticmsa.

K e n e 3 o. Haxoxzaenue B mpupone. 3HaueHue »kene3a JJid OpraHu3Ma 4eJoBeKa.
®uznueckue cpoiicTBa xene3a. CruiaBbl Keje3a ¢ yriaepoaoM. XUMHUYECKHE CBOMCTBA JKeje3a
(B3aMMOJIEHCTBHE C KHUCIOPOAOM, XJOpPOM, CEpOM, yrieM, KHUCIOTaMH, PAacTBOPAMU COJEH).
CpaBHEHHE KHCIOTHO-OCHOBHBIX M OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB THAPOKCHIA
xene3a(ll) u ruppoxcuna xenesa(lll). Comu xenesa(Il) u xeneza(Ill). Metonsl nepeBoga coseit
xene3a(ll) B
conu xkene3a(lll) u obparno. OkucnurenvHbie cBoiicTBa coeauHenuit xeneza(lll) B peakuusx c
BOCCTaHOBUTEISIMU (MOIUIOM, Menblo). [lnaHuaHble KOMITIEKCHI xelne3a. KadecTBeHHbIE peakiuu
Ha nonsl xxene3a(ll) u ().

M e 1 b. Haxoxnenue B npupoje. Pu3nueckre U XMMHUYECKHUE CBOMCTBA (B3aUMOCHCTBHE
C KHCJIOPOJOM, XJIOPOM, cepoil, kuciotamu-okuciautensimu). Comun meau(Il). Mennsiii kynopoc.
Amvmvuakatel menu(l) m memu(Il). ITomyuenume oxcuma meau(l) BoccTaHOBIECHHWEM THAPOKCHIIA
meau(Il) riroko3oit.

Cepe6po. Ousnueckrue U XUMUYECKUE CBOMCTBA (B3aMMOJICUCTBUE C CEPOM, XJIOPOM,
KHCJIOTaMU-OKUcTIuTe siMu ). OcakieHre okcuaa cepedpa mpu ASMCTBUY LIEIOYH Ha COJIM cepedpa.
AMMuakatel cepebpa kak okuciautenu. KauecTBenHast peakiiys Ha HOHBI cepedpa.

301 0T 0. OPU3NUECKHE U XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C XJIOPOM, «IapCKOMN
BOAKO». CriocoOb! BBIJIETICHHS 30J10Ta U3 30JI0TOHOCHOM MOPO/IBI.

I u v k. ®usnyeckue U XMMHUYECKHUE CBOWCTBA (B3aUMOJEHCTBHUE C TAIOT€HAMH, KHUCIOPOIOM,
cepoil, pacTBOpaMu KUCIOT U 1Ien04eii). AM(POTEpHOCTh OKCHIA U TUIPOKCH/A [IMHKA.

P 1ty 1 5. [IpeacraBienue o CBONCTBAX PTYTU U €€ COCIUHECHUSIX.

JMemoncTpanumn. 1. Komieknus meramios. 2. Komiekius muHepaiioB u pya. 3. Komiekuus
«Amomunuity. 4. Komneknus «Kenezo u ero cruiaBsl» 5. B3aumopeiicTBue HaTpusi ¢ BOJOM. 6.
OxpamrBaHue MIaAMEHU COJISIMU LIEIOYHBIX U IIEJI0YHO3EMENbHBIX MEeTaoB. 7. B3aumonelictBue
Kanpuus ¢ Bojou. 8. IlnaBnenue amomuHus. 9. B3aumopeiictBue amoMuHus co menousto. 10.
BiaumopeiictBue xpoma ¢ CONSHOM KUCIOTOU 0e3 goctymna Bo3ayxa. 11. OcaxaeHue rugpokcuaa
xpoma(Ill) u oxucieHue ero mMepoKCUIOM Bojopoaa. 12. B3aumHble mepexoabl XpOMaToOB H
nuxpomaroB. 13. Pasnoxenue auxpomara ammonus. 14. Amomorepmus. 15. Ocaxnenue
runpokcuaa sxenesa(lll) m oxucnenune ero Ha Bozayxe. 16. Boinenenue cepebpa u3 ero cosei
JEHCTBUEM MEJIU.

Jladoparopubie onbIThl. 10. OkpamumBaHue TIJIaMEHU COCIWHEHUSIMH  IEJIOYHBIX
MetauioB. 11. O3HakomieHuMe ¢ MHUHEpajaMHd W BaXXHEHIIMMHU COEIUHEHUSMHU IIETIOYHBIX
MeTtaisioB. 12. CBoiicTBa coeAMHEHUN LIENOYHBIX MeTauioB. 13. OxpalnBaHue IUIAMEHU COJIIMH
HIeI0YHO3eMeNbHbIX MeTauioB. 14. CoiictBa marHuss W ero coeauHeHuid. 15. CpolicTBa
coenqnuennii kanpnusa. 16.Kectkocte Boabpl. 17. B3ammopmelicTBHe alrOMHHHS C KHUCIOTaAaMH U
menodamu. 18. AMpoTepHbie cBoiicTBa ruapokcuaa amomunus. 19. Ceoticmea onosa, ceunya u ux
coeounenuti. 20. CpoiictBa coneii xpoma. 21. CpoiicTBa MapraHia M €ro COeIMHEHUH. 22.
N3yuenne munepanon xenes3a. 23. CBoiicTBa xene3a. KauecTBeHHbIE peakIuuM Ha MOHBI Kele3a.
[Tonyuenue okcuaa menu(l). 24. CoiicTBa MeaH, €€ CIUIaBOB U coenuHeHuid. 25. CBoiCTBa IIMHKA
U €ro COCANHEHUMN.

IIpakTuyeckas padora Ne6. [lonydeHne roppkoit coiau (CEMUBOAHOTO Cyib(haTa MarHus).

IIpakTnyeckas padora Ne 7. [losnydeHne alroMOKalInEBbIX KBACIIOB.

IIpakTuyeckas padora Ne8. BrinonHeHne sKkCiepUMEHTaIbHbBIX 3a/1a4 110 TeMe «MeTasuibl
[JIABHBIX MOATPYIII.

IpakTnyeckas padora Ne9. [TosryyeHne MegHOTO Kymopoca.

IIpakTyeckas padora Nel0. [Tonyuenue sxene3Horo Kymnopoca.

IIpakTuyeckass paGora Ne 11.BpimonHeHne 5SKCIEPUMEHTAIBHBIX 3a4a4 IO TEMeE
«Metamibl
MOOOYHBIX MOATPYIIII.

KonTpouabsnas padora Ne 2 o teme «MeTais».

Tema 3. CtpoeHue atoma. XumMuieckas cBsi3b (84)



CtpoeHnuneartoM a Hykmuasl. M3oronsl. Tumbl pagnoakTUBHOIO pacraja.
TepmosiepHbIit
cuHre3. [lonmyueHne HOBBIX 37€MEHTOB. SlnepHble peakuuu. CTpoeHHE 3IEKTPOHHBIX 000J0YeK
atoMoB. [IpencraBinenue o kBaHTOBOM MexaHuKe. KBaHToBbIE unciia. AToMHbIe opOuTanu. Paguyc
aTOMa. JJIEKTPOOTPULATEIBHOCTD.

XuMHUUYECKasaCB A3 b Buasl xXumudeckoil cBsa3u. KoBaneHTHas CBA3b U €€
XapaKTePUCTUKH (IUIMHA CBSI3H, MOJIAPHOCTb, MOJISPU3YEMOCTb, KPaTHOCTh CBsI3U). VIOHHas CBS3b.
Meramnueckas CBA3b.

CtTpoeHnuetBeppas XxTe a Kpucrammueckue u amopdusie Tena. Tumbl
KPUCTAUIMYECKUX  PELICTOK  METAJUIOB M HOHHBIX  COCQUHEHUH.  MexXMOJIeKyIsIpHbIE
B3auUMOJeiCcTBUA. BonoponHas cBA3b.

Jemoncrpanuu. 1. Kpucrannmyeckue pemerku. 2. Moaenu MoJIeKyil.

Tema 4. OcHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUA XUMHUYECKUX peakuuii (1749)

TennoBoWodpPpekTXUMUUECKONWpPpEaKI U U DHIOTEPMUYECKHE H
sK30TepMuueckue peakuuu. 3akoH ['ecca. Temsora oOpa3oBaHHMs BellecTBA. DHEPIrusl CBA3M.
[Tonsatue 06 >aTanenuu. [lonsTre 06 suTpornu. Bropoii 3akoH TepmoanHamuku. DHeprus [ mo6ca
Y KPUTEPUU CaMOIIPOU3BOJIBHOCTH XUMHUYECKON PEaKLIUH.

CKOpoOCThXUMUUYECKHUXpEaAaKI WU ee 3aBUCUMOCTb OT MPUPOIbI
pearupyomux BEIIECTB, KOHLEHTPALMUA PEareHTOB, TEMIIEpPAaTypbl, HaJIW4Ms KaTalu3aTopa,
IJIOMIA M TIOBEPXHOCTH PEarupyrolyux BEHIECTB. 3aKoH AeucTByrommx wmacc. [IpaBuiio Bant-
I'odda. [Tonstue 00 sHEPrUN aKTUBALMU U 00 SIHEPTETUUECKOM Ipoduiie peakiuu. ['oMOreHHbId u
reTeporeHHbl Kartanus. [IpuMepsl KaTaTuTUHYECKUX IIPOLIECCOB B TEXHUKE U B )KMBBIX OPTaHU3Max.
@depMeHThI Kak OMOJIOrMYECKUE KaTaau3aTophl.

OO6partumblepeacxinu u Xumudeckoe paHoBecue. [Tpunuun Jle [larense.
Koncranta paBHOBecus. PaBHoBecue B pactBopax. Koncrtantsl nuccoumanmu. Pacuer pH
PacTBOPOB CUJIBHBIX KUCIOT U 1Ien04elt. /Ipoussedenue pacmeopumocmiu.

PapnaxkTuBHOCTHUMETaIIo B. [lIoHaTHE O CTaHIAPTHOM JIEKTPOJAHOM IOTEHLIAATIE
U DJIEKTPOABIKYILEH CUJIE peaklMu. XMMHUYECKUE MCTOYHUKU TOKA: TaJbBAHWUYECKHUE JJIEMEHTHI,
aKKyMyJIAITOpPbl M TOIUIMBHBIE JJIEMEHTBHI. OJIEKTPOJIM3 paCIUIaBOB U BOAHBIX PacTBOPOB
ANEKTPOJIUTOB. 3AKOHbI INEKMPONU3A.

JemoncTpanuu. 1. DK30TepMHYECKHE M DHIOTEPMHYECKHE XUMUYECKHE PpEaKIMH. 2.
TensoBble sIBIEHUS NMPU PACTBOPEHUM CEPHOM KHUCIOTHI U aMMHUAYHOM CENMUTPHL. 3. 3aBUCHUMOCTh
CKOPOCTH PEAKIMH OT MPUPOJBI BEIIECTB HA IPUMEPE B3aUMOJECHCTBUS PacTBOPOB PA3IMUYHBIX
KHCIIOT OJMHAKOBOM KOHIIEHTPAlMM C OJMHAKOBBIMH KycOYKaMu (TpaHylamMH) LMHKA U
OJIMHAKOBBIX KYCOUYKOB pa3HbIX METaIOB (MarHus, LMHKa, >Kelie3a) C PacTBOPOM COJISTHOM
KUCHOThl. 4. B3aumojeicTBie pacTBOPOB CEPHOM KHUCIOTHI C PACTBOpPAMU THUOCYJIb(aTa HaTpus
pa3IMYHOM KOHILICHTPALMM M TEMIlepaTypbl. 5. PasyiokeHue mepokcuaa BOAOPOAA € IMOMOILBIO
HEOpPraHMYECKUX KaTaJIn3aTOPOB U MPUPOIHBIX OOBEKTOB, COJIEPIKALINX KaTajasy.

JlabopaTopHsblie onbITbl. PaKkTOPHI, BIUSIOIME HA B3aUMOJICHCTBUE METAILIA C PACTBOPAMH
kucnoT. CMelieHre XUMHYECKOrO DPAaBHOBECUS IPHU YBEJIMYEHUM KOHILIEHTPAIMM PEareHTOB U
poAyKTOB.26. KaTanutuueckoe pa3iokKeHUe MEPOKCUAA BOAOPOIa

IIpakTuyeckas padora Nel2. CKopocTh XUMHUUECKON PEaKIIHH.

IIpakTyeckas padora Nel3. Xumuueckoe paBHOBECHE.

KonTpoasHnas padora Ne3. TeopeTuyeckue OCHOBBI XMMUH.

Tema 5. Xumnueckasi TexHoJorus (74)

OCHOBHB ENPDHUHIOUNBIXUMHUYECKOUTEeXHONOTruu. [IpouzBoncreoc
€PHOMWKHUCIOT Bl KOHTAKTHBIM cIOcO00M. XUMM3M Mporecca. Cripbe Ui MPOU3BOJICTBA Cep-
HOUW KUCJIOTHI. TeXHOJIOrnuecKas cxema npoiecca, Iporecchl U anmnaparsl.

[lpon3sBoancTBOaMMHU aK a XuMHU3M npouecca. OnpeneneHne ONTUMAIbHbBIX
YCJIIOBUHM TNpPOBEAEHUs peakuud. [[puHIMN HUPKYISALMM M €ro peanu3anus B TEXHOJIOTHYECKON
CXeMme.



MeTannypr u s YepHaa merautyprus. JlomeHHbIN npouecc (CbIpbE, YCTPOHCTBO
JOMEHHOM Te4yu, XUMHU3M Ipoiiecca). [Ipou3BoACTBO CTalil B KUCIOPOJHOM KOHBEPTEPE U B
3JEKTPOIIeyax.

OpranunueckuicuHdTe 3 Cunmesvl Ha ochose cunme3-easa. [Ipon3BoCTBO
METaHoJa.

DKosorus U npobiieMa oXpaHbl OKpYXKaroleil cpesbl. 3eJeHas XUMUSL.

Hemoncrpaumu. 1. Ceipbe Uil NPOU3BOACTBA CEPHOM KHUCIOTHL. 2. Mojeib KHUMSIIEro
ciosi. 3.)Kene3nast pyna. 4. O6pasiibl CIIJIaBOB Keje3a.

Tema 6. Xumusi B ObITY M Ha cJ1yk0e odmecTBa (94)

Xumus nunm.  JKupbl, OenkW, yriaeBoabl, BHUTaMUHBL. [lumeBbie g00aBKH, UX
Kkiaccudukanus. 3amnpenieHHble U pa3pelleHHble MuIeBble 100aBKU. JlekapCcTBEHHBIE CpPEACTBA.
Kpacku u nurmenTsl. [IpyHIMnb oOKkpalinBaHus TKaHed. XUMUs B CTPOUTENLCTBE. LleMeHT, OeToH.
Crekno wu kepamuka. TpaaIWUMOHHBIE M  COBPEMEHHBIE KEpPAMHYECKHUE  MaTepUallbl.
CeepxmpoBosias kepamuka. beitoBas xumusi. OrOenuBaroIye CpeAcTBa. XUMHS B CEIBCKOM
xo03scTBe. MIHCeKTUIINIBI ¥ iecTUIUAbl. CpencTBa 3amuThl pacTeHuid. PenemienTer. OcoOeHHOCTH
COBpeMEHHOM  Hayku. Merogonoruss  HaydyHOro  uccienoBaHus. [lpogheccus  xumuxa.
Mamemamuueckas xumus.

[ouck xumuyeckoit uapopmaru. Paboma ¢ 6azamu 0aHHbIX.

JMemoncrpanuu. 1. [Tumessie kpacurenu. 2. Kpamenne tkaneil. 3. OtbenuBaHue TKaHEH.
4. Kepamuueckue marepuaisl. 5. L{BetHsie crekia. 6. Komnekuus « TOTUIMBO U €r0 BUABD.

JlaboparopHbie ONBITHL. 27. 3HAKOMCTBO C MOIOIIUMH CpPEACTBAMU. 3HAKOMCTBO C
orOenuBarommMu  cpeacteamu. 28. Kitem. 29. 3HaKOMCTBO ¢ MHHEpPAIbHBIMH YIOOpPEHUSMHU U
M3y4YEHUE UX CBOMICTB.

KonTpoubnas padora Ne 4. lTorosast KoHTpoabHas padora.



TemaTnyeckoe NJIAHUPOBAHUE
10 kaacc (3 4 B Henesno, Becero 102 4, u3 Hux 3 y—pe3epBHOE BpeMsi)

KonnuectBo
4acoB
No Hazpanwue Tembl paznena ’
OTBOJIMMBIX Ha
UX U3y4CHHE
1 [ToBTOpEeHue U yriay6ienue 3HaHUN 18
2 OCHOBHBbIE MOHATUSI OPraHUYECKON XUMUU 13
3 YrieBonopobl 25
4 Kucnopoaconepxaiiue opraHi4ecKue COeTMHEHUS 19
5 A30T- 1 cepocoepxKame COCAMHEHUS 6
6 buonornyecky akTUBHEIE BelllECTBA 14
7 BrICOKOMOIEKYISIPHBIE COEAUHEHUS 4
PesepBHOE Bpems 3
HUTOI'O: 102

TemaTnueckoe MIIAHKPOBAHME
11 xkaacc (3 4 B Hexeso, Bcero 102 v)

KonnuectBo
JacoB
No HasBanue Temsl paznena ’
OTBOJIMMBIX Ha UX
M3y4YECHUE
1 Hemeramsl 31
2 Merasuisl 30
3 Crpoenue atoma. XMMHYECKas CBS3b 8
4 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKHUX 17
peakuui
5 XuUMH4YeCcKasd TEXHOIOTHUSA 7
6 XuMus B ObITY U Ha cllyk0e o01iecTBa 9
UTOI'O: 102




