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Pabouas mporpamma cocTaBjl€Ha B COOTBETCTBUU C TpeOoBaHusiMu DenepaabHOro
rocyJapCTBEHHOTO  00pa3oBaTeIbHOTO  CTaHIapTa  cpeaHero obmiero  oOpa3oBaHMs
BTOPOTO TIOKOJICHHUSI, HA OCHOBE MPHUMEPHOH MpOrpaMMBbl CpeaHero oO0mero oOpa3oBaHHs IO
XUMUU U aBTOPCKOW mporpaMmbl Kypca xumuu g 10-11 xmaccoB o01eoOpa3oBaTesIbHBIX
yupexaenuii (6aszossiii ypoBens) O.C. 'abpuensua, C.A.Cnaakosa (2019 rosaa), opueHTHpPOBaHA
Ha WcHojp3oBaHMe ydeOHMkoB mo  xumuu it 10 wm 11 xmacco O.C.I'abpuensH,

N.I".OctpoymoB, C.A.Cnankos.- [Ipocsemenue, 2019.

CopepxaHue IporpaMMbl HalIPaBJIEHO Ha OCBOCHHE 3HAHUM M HA OBJIAZICHUE YMEHUSMU
Ha ©Oa3oBoM ypoBHe. OHa BKJIIOYAaeT BCE TEMbl, MPEIYCMOTpPEHHbIE (eaepantbHbIM
rocy/lapCTBEHHBIM 00pa30BaTeNbHbIM CTaHAAPTOM CpEIHEro oOIIero oopa3oBaHus MO0 XUMHUU U

aBTOPCKOM IPOrpaMMoi y4eOHOro Kypca.

MeTo0/10THYeCcKO OCHOBOM MOCTPOCHUS Y4eOHOTO COJICP)KAHWS XHUMHUHU JJIA CPEIHEH
IIKOJIbI 0a30BOTO YPOBHSI SIBUJIACh UOesA UHMEZPUPOBAHHO20 KypCd, HO He eCecmE03HaAHUA,
XUmuu.

CtpykTypa mpeajiaraeMoro Kypca pemaer JBe MpoOJeMbl MHTETpalid B O0ydeHUHU
xumud. [lepBas — 310 6Hympunpeomemnasn unmezpayus yaeOHON NUCUUTUIMHBI «Xumus». Mnes
TaKOW MHTErpaldy JIUKTYET CIEAYIOUIYI0 OYepeIHOCTh M3y4eHMsI pa3fesioB XMMHUU: BHayaie
M3Yy4aeTcsi OpraHuvecKast XUMHUs, a 3aTeM — XUMHUsI 0011asl.

Takoe CTpyKTypupoBaHHE OOYCIOBJIICHO TeM, YTO OOOOIIEHHE COAEpXKaHUs TpeaMeTa
MO3BOJISIET HAa 3aBepliaronieM JTane cOpMUPOBATh Yy BBIMIYCKHUKOB CpEIHEH IIKOJbI
MIpPE/ICTaBJICHUE O XMMHUM KakK O LEJIOCTHOW HayKe, MOKa3aTh €AMHCTBO €€ MOHSTHUM, 3aKOHOB U
TEOpUii, YHHBEPCAJIbHOCTb M NPUMEHHUMOCTh HMX Kak JUIsi HEOPraHM4ecKOW, Tak M s
opraHuueckoi xumuu. Bropas — 310 mexcnpeomemmnas unmezpayus, MO3BOJSIONIas Ha 0aze
XUMHH OOBEAMHUTD 3HAHUS 10 (Pu3KKe, OMOJIOTuH, reorpaduu, SKOJIOTHH B €IUHOE TTIOHUMaHUe
MPHUPOJIBL, T. €. CPOPMHUPOBATH LIETOCTHYIO €CTECTBEHHOHAYYHYIO KAPTHUHY OKPY/KAIOIIET0 MHUPA.

Kpome 3Tux nOByX BeAyIIMX HHTETPUPYIOIIUX HJIEH, KypC pealu3yeT U euie OJHY —
UuHmezpayuro XumuieckKkux 3HAHUL C SYMAHUMAPHbIMU ducuunﬂuﬂamu: PICTOpI/Ieﬁ, HHTCp&TypOﬁ,
MHUPOBOH XYI0KECTBEHHOU KYIbTYpOil. DTO, B CBOIO OYEPE/ib, MO3BOJISIET CPEACTBAMH Y4€OHOTO
mpeaMeTa MoKazaTh pojib XMMHH M B COLMANBHON cdepe ueroBEeYeCKOW AesTeIbHOCTH, T. €.
MOJIHOCTHIO COOTBETCTBOBATH UAESIM 00pa30BaTEIbHOTO CTaHAAPTA.

JlanHas paboyas mporpamMma paccurMTaHa Ha poBeieHre 1 yaca KIacCHBIX 3a-
HATUH B HEZENIO IIPY U3YYEHUU npeameTa B TeueHue aByx jet (10 u 11 xmaccer).
Oo01iee yncio yuyeOHBIX YacoB 3a 2 rojja 00yueHus coctapisieT 68 u, u3 Hux 34 u
(1 g B Henmemo) B 10 kmacce, 34 4 (1 u B Hepenio) B 11 knacce.
1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS KYPCA XUMHUHN



OOyueHne XMMHUHU B CpeIHEH IIKOJIe Ha 6a30BOM YPOBHE IO IAaHHOMY KypCy CIIOCOOCTBYET
JOCTHKEHUIO 00YYaIOIMIMMHUCS CIIEAYIOMINX JTUYHOCTHBIX PE3YIbTATOB!

1) 4yBCTBO TOPAOCTHU 32 POCCUNUCKYIO XUMUYECKYIO HAYKY U OCO3HAHUE POCCUUCKOM
IpakIaHCKOW MIGHTHYHOCTH — B LIEHHOCTHO-OPUEHTALIMOHHOM cepe;

2) oco3HaHHE HEOOXOJMMOCTH CBOEH MM03HABATENbHON AESITEILHOCTH U YMEHHUE YIPABIATH
€10, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOPa30BaHUIO HA NPOTSHKEHUH BCEH )KU3HU; IOHUMaHUeE
BaXHOCTH HEIPEPHIBHOTO 00pa3oBaHMs Kak (pakTopa ycrenrHoi npopeccnoHaabHON 1
0OIIeCTBEHHOH /IS TEIbHOCTH — B TIO3HABATEIBHOM (KOTHUTHBHOM, HHTEIUIEKTYyaIbHO) chepe;
3) TOTOBHOCTB K OCO3HAHHOMY BBIOODY JalibHEHIIIEH 00pa3oBaTeIbHON TPACKTOPUHN HITH CEph
npodecCHOHANBHOU JIeATETLHOCTH — B TPYAOBOI cepe;

4) HenpusATHE BPEAHBIX MPUBBIUEK (KypeHUS, YIOTPEOIEHHS aJIKOTOJISI U HAPKOTUKOB) Ha OCHOBE
3HAHUN O TOKCUYECKOM U HapKOTUYECKOM JICHCTBHM BELIECTB — B c(epe 3710pOBbecOepeKeHUS
n 6e301acHOro 0opasa KU3HU.

MeranpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHS BBIITYCKHHUKAMU CPEHEH IIKOJIbI Kypca
XUMMH SIBJISIFOTCSL:

1) ucrosib30BaHrEe yMEHUIN 1 HABBIKOB PA3JIMUHbIX BUJOB IMO3HABATEIbHON
NeSITeIbHOCTH, TPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHOMH()OPMAIIIOHHBIH
aHayn3, HaOJIo/IeHNEe, U3MEPEHNE, POBEICHNE IKCIIEPUMEHTA, MOJIEJINPOBAHHE,
HCCIIeIOBATENIbCKAsl IEATEIIbHOCTD) JUTSl U3YUYE€HHUS Pa3IMuHbIX CTOPOH OKpY)Karolen
JIEMCTBUTEIIFHOCTH,

2) BnasieHHe OCHOBHBIMU MHTEIIJIEKTYAJIbHBIMU OlNlepalusiMu ((GopMyIupoBKa TUIOTES,
aHAJIN3 ¥ CUHTE3, CPABHEHUE U CHCTEMaTH3allks, 00001eHEe U KOHKPETU3allHsl, BbIABICHHUE
IIPUYMHHO-CIIEICTBEHHBIX CBSI3€H U ITOUCK aHAJIOTOB);

3) mo3HaHMEe 0OBEKTOB OKPYXKAIOIIETO MUPa OT OOIIEro Yepe3 0COOEHHOE K S IMHUIHOMY;

4) yMeHMe BBIABUraTh UJECH U ONIPEIEIATh CPEICTBA, HEOOXOMMBIE AJIS UX pean3alii;

5) yMeHue onpenenaTh Uelu U 3aJa4u 1€ TeIbHOCTH, BEIOUPATh CPEICTBA pealln3aluu
LIEJIM U IPUMEHATD UX HA IIPAKTHKE;

6) UCNOJIb30BaHUE PA3IMYHBIX UICTOYHUKOB /ISl IOJYYEHUsI XUMUYECKO nH(opMauu,
IIOHMMaHHE 3aBUCUMOCTH COZIEpKaHUsI U (GOPMBI MPEICTaBICHUS UH(POPMALK OT eIl
KOMMYHHMKAIIUH U aJpecara;

7) yMeHHEe NPOAYKTUBHO OOIIATHCS U B3aUMOJIEHICTBOBATh B IIPOLIECCE COBMECTHOM
NeATeNbHOCTH, YUUTHIBATh MO3ULMU APYIUX YUACTHUKOB JICATEIBHOCTH, 3PPEKTUBHO
paspematb KOH(QIUKTHI;

8) rOTOBHOCTH U CLIOCOOHOCTH K CaMOCTOSITEIbHOM HH()OPMAIIMOHHONIO3HABATEIbHON
NeATeIbHOCTH, BKIIKOYas yMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(OPMAIIHH,
KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATh HH(POPMALIUIO, TOIYYaEeMYIO U3 PA3INYHBIX
HCTOYHUKOB;

9) yMeHMe UCTIOIB30BaTh CPEACTBA MHPOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX
texHosioruit (nanee — WKT) B perieHn KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHu3alMOHHBIX 3a]1a4 ¢ COOMI0IeHUEM TpeOOBaHU S)PrOHOMUKH, TEXHUKH 0€3011acHOCTH,
THTUEHBI, pecypcocOepekeHus1, MPAaBOBBIX U 3TUYECKUX HOPM, HOpM MH(DOPMAITMOHHON
0€30IMacHOCTH;

10) BnazeHue A3bIKOBBIMU CPEACTBAMH, B TOM UHUCIIE U A3BIKOM XUMHH, — YMEHHUE SICHO,
JIOTUYHO ¥ TOYHO U3JIaraTh CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPE/ICTBA,
B TOM YHCJI€ U CUMBOJIbHBIE (XUMHUUECKUE 3HAKH, (POPMYIIBI U YPaBHEHHUS).



IIpenmMeTHBIMHU pe3yIbTATAMM H3yUCHHS] XUMUU Ha 0a30BOM YPOBHE Ha CTYIICHH
cpeaHero o0Iero 00pa3oBaHus SBISIOTCS CICAYIOIINE PE3yIbTATHI:

B no3naBaresibHoIi cepe: 1) 3HaHME (MOHUMAHUE) TEPMUHOB, OCHOBHBIX 3aKOHOB U
BOKHEHIIIMX TEOPHA Kypca OpraHU4eCKOU U 00IIel XuMuHr; 2) yMEHHE Ha0JIF01aTh, ONUCHIBATH,
(buKCHPOBaTh PE3yAbTATHI U JCTIATh BBIBOJIBI HA OCHOBE JICMOHCTPAIMOHHBIX U CAMOCTOSITEIIEHO
MPOBEAEHHBIX IKCIIEPUMEHTOB, UCIIOJIB3YS JIJIsl ’TOTO POJHOM (PYCCKUN WITM MHOM) S3BIK U SI3BIK
XUMUH; 3) yMEHHUE KIacCU(PUIIMPOBATh XUMHUECKHE 3JIEMEHTHI, POCTHIC BEIIECTBA,
HEOPraHUYECKHE U OPraHNYECKUE COCTUHEHUS, XUMUYECKUE MTPOIIECCH; 4) yMeHue
XapaKTepu30BaTh 00IIHME CBOICTBA, [TOJIyYEHUE U IPUMEHEHHNE N3YUYEHHBIX KJIacCOB
HEOPraHMYECKNX U OPTaHUYECKHUX BEIIECTB U UX BAXKHEHIINX MPEACTABUTENCH; 5) yMEeHHE
OTUCHIBAaTh KOHKPETHBIE XUMHUUECKHE PEAKIINH, YCIOBHS UX MPOBEACHUS U YIIpaBICHUS
XUMUYECKUMH MpoIeccaMu; 6) yMEHHUE CaMOCTOSITENIbHO MPOBOAUTh XUMUUYECKHUM SKCTIEPUMEHT
Y HaOMIOAaTh IEMOHCTPAIMOHHBIN SKCIIEPUMEHT, PUKCUPOBATH PE3YJIbTATHI U JNIaTh BHIBOJIBI U
3aKJIIOUEHUS 10 pe3yabTaTaM; 7) yMEHUE MPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BELIECTB IO
aHAJIOTUM CO CBOMCTBAMU M3yUEHHBIX Ha OCHOBE 3HAHUS XMMHUYECKHUX 3aKOHOMEPHOCTEH; 8)
yYMEHHUE OTPEACIATh HCTOYHUKN XUMUYIECKON WH(OpMAIH, TI0JydaTh €, TPOBOIUTh aHAJIN3,
M3TOTaBIMBATh HHPOPMAIIMOHHBIN IPOIYKT U MPEJCTABIATh €ro; 9) yMEeHHE MOJIb30BaThCs
00s13aTeTLHBIMH CIIPABOYHBIMU MaTepHaIaMH (TTEPHOTMUECKON CUCTEMON XUMHUYECKUX
anemenToB J[. 1. Menneneesa, Tabauiieil pacCTBOPUMOCTH, IEKTPOXUMUUYECKUM PSIIOM
HaNpsLKEHUH METaIJIOB, PSAAOM 3JIEKTPOOTPULIATENIbHOCTH) U1 XapaKTEPUCTUKHU CTPOCHUS,
COCTaBa M CBOMCTB aTOMOB XUMHUYECKHX eMeHTOB [—IV nepnomoB n o0pa3oBaHHBIX UMHU
MIPOCTHIX M CJIOKHBIX BenlecTB; 10) yMeHre ycTaHaBIUBaTh 3aBUCUMOCTh CBOMCTB U
MPUMEHEHHS] BAKHEHIINX OPraHUYECKUX COETMHEHUHN OT UX XMMHUYECKOTO CTPOCHHUS, B TOM
quclie ¥ 00YCIOBIEHHBIX XapaKTEPOM ATOTO CTPOCHHUS (IIPeIeIbHBIM HIIM HENPEACIbHBIM) U
HanuuueM (YyHKIMOHAIBHBIX rpyni; 11) yMeHre MoaenupoBaTh MOJIEKYJIbl HEOPTraHUYECKUX U
OpraHMYECKUX BellecTB; 12) moHMMaHue XUMUYECKOW KapTUHBI MUpa KaK HEOThEMJIEMO YacTH
LIEJIOCTHOM HAYYHOU KapTUHBI MUpA.

B nueHHocTHO-OpHeHTAMOHHOM cdepe: popmMupoBaHue COOCTBEHHOM MO3UIIMH MTPH
OIICHKE MOCJIEICTBUH JJIsl OKpY>KaIoLIel cpefibl AesITeIbHOCTH YeI0OBEKa, CBA3aHHOM C
MIPOU3BOJICTBOM U MEePepabOTKON XUMUYECKUX MTPOIYKTOB.

B TpynoBoii cdepe: npoBeeHNEe XMMHUECKOTO IKCIIEPUMEHTA; pa3BUTHE HABBIKOB
y4eOHOM, TPOEKTHO-UCCIEI0BATENbCKONW U TBOPUECKON NESTEIHHOCTH IIPH BBITIOJIHEHUT
WHIUBUAYAIBHOTO MTPOEKTA MO XUMHUH.

B cdepe 310poBoro odpa3za :Ku3Hu: cob0IeHIE TPaBUi 0€30MacHOr0 0OpalleHus ¢
BEI[ECTBAMU, MaTepHallaMi; OKa3aHUE MEePBOIl MOMOIIU IPHU OTPABIEHUSIX, 0’KOTAX U TPaBMaXx,
MOJIYYEHHBIX B Pe3yJIbTaTe HApYIICHHs MPABUI TEXHUKH 0€30MacCHOCTU IpH paboTe ¢
BEII[ECTBAMU H TaOOPATOPHBIM 000PYJIOBaHHEM.

COJAEP)KAHUE KYPCA XUMHUHU

10 KJIACC



[Ipenmer oprannueckoit xumuu. Teopus cTpoeHUsI OPraHUYECKUX coeinHeHni Opranuyeckue
BEIIIECTBA: MPUPOIHBIC, HICKYCCTBEHHBIE U CUHTeTHYecKre. OCOOEHHOCTH COCTaBa U CTPOCHUS
OpraHuveckux BemniecTs. Butanusm u ero kpax. [lonsrue 06 yrieBogopoaax. OCHOBHbIE
IOJIOXKEHUSI TEOPUU XUMUYECKOTO cTpoeHus. BaneHTHoCTh. CTpyKTYypHBIE (POPMYIIBI — IOJIHBIE
u cokpauiénnsle. [IpocTbie (oauHapHbIE) U KpaTHbIE (ABOWHBIE U TPOMHBIE) CBsA3U. M30Mephl u

HU30MCEpUs. B3anmHoOe BIHMsIHIE aTOMOB B MOJICKYIJIC.

HemoHctpanuu. [Inasnenue, 0OyriinBaHue U rTOPEHUE OPraHMYECKUX BellecTB. Monaenu
(mapocrep;kHeBbIE U 00bEMHBIE) MOJIEKYJI OPTaHUYECKUX COETUHEHUI pa3HbIX KJIACCOB.

Omnpenenenre 3IEMEHTHOTO COCTaBa OPTraHUYECKUX COETMHEHUH.
JlabopaTtopHbie onbIThl. 3roToBICHUE MOIeTIel OPraHUYeCKUX COCTUHEHUM.

VYrneBoaopoipl U UX NPUPOAHbIE HCTOUHUKH [IpenenbHble yrieBo1opoabl. AJKaHBI.
I'omonornueckuit psia u obmmast popmyna ankaHoB. CTpyKTypHasi ©3oMepus (M3oMepus
yraepoaHoi nenu). L{uknoankanel. ATKuiIbHbIE paguKansl. HOMeHKIaTypa aakaHoB.
Ouznyeckre U XMMHUYECKHUE CBOICTBA aJIKaHOB: TOPEHUE, PEAKIINU 3aMEeIIeHUs
(rajmoreHrpoBaHUE), pEAKIIMN U30MEPHU3ALINH, PEaKIUs Pa3IoKEeHHUsI METaHa, peakus
JIEruapupoBanus 3TaHa. HenpenenbHble yrieBoA0poabl. AJIKEHBI. ['OMOTOTUYECKHM sl
ankeHoB. DtwieH. Homenknatypa. CTpyKTypHas ¥ MPOCTPaHCTBEHHAs (TEOMETpUIECKas)
n3omepus. [IpombllIIEeHHOE NOTyYEeHUE ANKEHOB: KPEKUHT U IETUAPUPOBAHNE aJTKAHOB.
JIaGopaTopHOoe MoTy4YeHHEe dTUIIEHA — PEaKIHs IeruapaTalun dTaHona. Peakuuu
MIPUCOEANHEHUS: THApATALsl, THAPOTAIOT€HUPOBAHUE, TAJIOT€HUPOBAHKE, TOJIMMEpU3aIusl.
[IpaBunio MapkoBHukoBa. OKUCIIeHNE aIKEHOB. KauecTBEHHbIE peakuy Ha HelpeaebHbIe
yrieBoiopoibl. Ankanuenbl. Kayayku. Conpspk€HHBIE ankagueHbl: Oyraauen-1,3, u3onpeH.
Homenknarypa. CriocoOsl mosyueHus ankaaueHoB. Peakius Jlebenesa. Peakiiuu
MIpUCOEIMHEHH anKaarueHoB. Kayuyku: HaTypanbHbI, cHHTeTHYecKue (0yTaiueHO BbIH,
M30MPEHOBHIN). Bynkanuszanus kayuyka. Pesuna. D00HUT. AJTKUHBL. [ OMOJIOrHYeCcKui psijl.
Homenknarypa u uzomepus. [lonyyenue u npumeHeHue aneruiaeHa. XMMUYECKUE CBOMCTBA
aleTUJeHa: TOPEeHUE, peaKui IPUCOEIMHEHNS — T'UAPOrajloreHupOBaHue, raJoreHupoBaHue,
ruapatanus (peakuus Kyuepoa). Bunnnxnopua, nonuBuHmwixiopua. Apensl. berson: ero
CTpOEHHE, HEKOTOphIe (PU3HUECKUe U XUMUYECKUE CBOMCTBA (TOPEHHE, PEAKIIMH 3aMEIIEHUS —
raJIoreHUpPOBaHNEe, HUTPOBAHUE), IOTyYEHHE U MPUMEeHeHHne. DKkeTpakuus. [Ipupoauslii ras.
CocraB npupoJHOTO ra3a, €ro HaxoJeHue B npupoae. IIpenmyiecTsa npupoaHOTo raza Kaxk
TOIUTMBA. XUMHUECKas rnepepaboTka NPUPOTHOTO ra3a: KoHBepcus, muposn3. CUHTE3-Ta3 u ero
ucnoiab3oBanue. Hedts u criocoOsl e€ nepepadoTku. [lonmyTHeIi HeDTsIHOIM ra3, ero cocras U
¢bpakunu (razoBslit OeH3UH, ponaH-OyTaHoBas, cyxoi ra3). Hedts, e€ cocraB u nepepaboTka
(nmeperoHka, kpekuHr, pupopmur). Hegrenpoaykrsl. OxTaHoBoe uncio 6eH3nHa. KameHHbI
yroJib U ero nepepadboTka. MickonaeMbli yroib: aHTpaLuT, KaMeHHBIN, OypbIil. KokcoBanue
KaMeHHoro yrii. KokcoBblil rasz, ammuadHas BoJa, KAMEHHOYIOJIbHASL CMOJIA, KOKC.

Fasn(bmcaunﬂ H KaTAJIMTHYCCKOC TUAPUPOBAHNEC KAMCHHOTI'O YIJIA.



HemoHctpanuu: # ['opeHue MeraHa, 3TaHa, aueTuiaeHa. # OTHOIIEHUE METaHa, STUJICHA,
aneTHieHa 1 OEH30J1a K pacTBOpaM IIepMaHraHaTta Kanus 1 6pomHoil Boze. # [lomydenue
9TUJIEHA peaKLueH JeruIpaTaluy 3TaHoJIa U alleTUIIeHA THAPOJIN30M KapOuaa KajabLuus. #
PasnoxeHne kaydyka py HarpeBaHHUHM, UCIIBITAHUE IIPOLYKTOB PA3JI0KEHUS HA
HenpeaenbHocTh. 1# Komnekunn «Hedts n HeGTenpoaykTe», «KaMeHHBIN yroib U IPOTYKTHI

ero nepepaboTkm», «Kayaykmy».

JlabopaTtopHsbie onbITel: # OOHapyKeHUE MPOAYKTOB ropeHust cBeu. # lccnenoBanue cBOMCTB

Kay4yKOB.

Kucnopon- u azorcoaep:xaiine oprannyeckie coeaAuHeHnss OJHOAaTOMHbBIE CITUPTHI.
@OyHKIMOHANIbHAS THAPOKCUIIbHAS Ipymnmna. ['oMoornueckuit psii npeaesbHbIX 0JJHOATOMHBIX
cnuproB. Homenknatypa. 3oMmepus nonoxeHus pyHKIHOHANBHOM rpynmnbl. BogoponHas cBs3b.
XUMHYECKHE CBOMCTBA CIUPTOB. ANbJieruiHas rpymnmna. Peakius srepuukain, cioxHbIe
a¢upsl. [Ipumenenue cnuptos. [leiicTBie METUIOBOTO U 3TUIIOBOTO CIIMPTOB Ha OPraHU3M
yenoBeka. MHOroaroMHble CIUPTHI. DTUIICHTIIUKOJb KaK MPEACTaBUTENb IBYXaTOMHBIX CIIMPTOB
U TJIMIEPUH KaK MpeACTaBUTENb TPEXaTOMHBIX cUPTOB. KauecTBeHHas peakuys Ha
MHOTOATOMHBIE CIIUPTHI, X CBOMCTBA, MOJydyeHHe U npumeHeHue. [lonstie 06 antudpusax.
®enou. Ctpoenue, mojydeHue, CBOMCTBA U MpUMeHeHne GeHosa. KauecTBeHHbIE peakiuy Ha
¢denoi. BzaumHoe BiMsiHEE aTOMOB B MoJieKyle (eHota. AJbIeruibl U KeToHbl. DopMalbaerus
Y aleTaJbJeru/l Kak IPeACTaBUTENH aJbIETHIOB, COCTAB UX MOJIEKYJ. DyHKIIMOHAIbHAS
KapOoHuIbHas rpynna. KauectBeHHble peakiiuu Ha aiabaeruasl. CBONCTBa, MOTYYEHUE U
npuMeHeHune GopMaabAeTua U aleTanbaeruaa. Peakiuy noauKoH1eHcauu Jist
dopmansaeruaa. [lonstue o keToHax Ha mpumMepe aneroHa. KapOoHOBbIE KHCIOTHI.
I'omonoruueckuit psii IpeaesibHBIX OAHOOCHO2BHBIX KAPOOHOBBIX KUCIOT. XUMHUECKUE
CBOICTBa KapOOHOBBIX KUCIOT. [lonydeHue u npumMeHeHrne MypaBbUHOM U YKCYCHON KUCJTIOT.
Crnosxusbie 3¢upsl. XKupbl. CiocoObl MOTy4eHUsI U XUMUYECKHE CBOMCTBA CIOXKHBIX 3(DUPOB.
Crpoenue xupoB. KHUCIOTHBIN 1 MIETOYHOUN TUPOSIN3 KUPOB. Mbuia. [ 'uiprupoBaHue KUpOB.
VYrneBoasl. Monocaxapubl. ['moko3a kak anpaerugocnupt. Copour. MoaoyHOKHUCIIOE U
cnuproBoe OpoxeHune. Porocunrtes. Caxapo3a Kak MpeACcTaBUTEIb AUCAXAPUIOB.
[Tonucaxapuasl: Kpaxmal, HEJUI0103a. AMUHBL. AMUHOTpYyNa. AMUHBI IPEJCIbHBIE U
apomarnueckue. AnwinH. [lonyyenue amunoB. Peakuus 3uHnHa. XUMUYECKHE CBOMCTBA U
MIPUMEHEHHE aMUHOB. AMUHOKHUCIOTBL. AMUHOKHCIIOTBI, COCTAaB UX MOJIEKYJI U CBOMCTBA Kak
aM(pOTEPHBIX OPraHMYECKUX COEANHEHUH. [ TMIINH KaK IpeAcTaBUTeNb aMMHOKHUCIIOT.
[Tonyuenue noauneTUAOB peakuyen noJukonaeHcannu. Ilondarue o nentuaHoM cBszu. 16
benxu. Ctpoenue Moiiekys O€lKOB: epBUYHAs!, BTOPUYHAS U TPETUYHAS CTPYKTYPBHI.
KavecTBenHble peakiuy Ha Oenku. ['uaponns u neHarypanus 6enkoB. buonornueckue GpyHkunn
6enkoB. ['eHeTHuUecKas CBsI3b MEXKAY KJIaCCAaMU HEOpraHudeckux coequHenuit. [lonstue o
TEHETUYECKOH CBA3U MEXKIY KIacCaMU Yri€BOJOPOJOB, KUCIOPOAU a30TCOAECPIKALIUX
coenuHeHui. MmrocTpanus reHeTH4eCcKol CBS3HM Ha IIPUMEPE OPraHUYEeCKUX COEIUHEHUN

PAa3JIMIHBIX KJIACCOB, COACPIKAIUX JIBa aTOMa yrjepoia.



HemoHctpauuu: # IlonydyeHne anbaeruioB OKUCIEHUEM cuupToB. # KauecTBeHHas peakius Ha
MHOTOATOMHBIE CIUPTHI. # 3aBUCUMOCTh PACTBOPUMOCTH (peHOJIa B BOJIE OT TEMIIEPATYpPHI. #
B3aumoneiictBue ¢ OpoMHoi Bofoi u xnopuaoM xenesa(lll) kak kauecTBEHHbIE peaklIMK Ha
(denou. # Peakuuu cepeOpsTHOTO 3epKajia H CO CBEXKEIOydeHHBIM ruapokcuaoM meau(1l) mpu
HarpeBaHUU KaK KaueCTBEHHBIE peaKlMu Ha ajubAeruabl. # O0pasiibl MypaBbHHON, YKCYCHOM,
MaJTbMUTHHOBOM U CTEAPUHOBOM KHUCIIOT U UX PACTBOPUMOCTD B Boj€. # CBOMCTBA INIIOKO3bI KaK
aJbJIern/ia ¥ Kak MHOr0aTOMHOTO CIIUPTa B peakuusx ¢ ruapokcuaom meau(ll). #

Wnentndukanus kpaxmana. # KauecTBeHHbIE peakIy Ha OSNKH.

JlabopaTtopHbie onbITh: # CpaBHEHHE CKOPOCTU UCIIAPEHUS BOJIBI U dTaHoJIa. # PacTBopuMOCTh
TJIMIEpUHA B BoJie. # XUMHYECKUE CBOMCTBA YKCYCHOM KUCTOTHI. # Onpesenenne
HETIPEJCIbHOCTH PACTUTENBHOTO Macia. # Mnentudukanus kpaxmana B HEKOTOPBIX MPOAYKTax
nutanus.. # M3roroBienre Mojenei MOIeKysl aMUHOB. # MI3roToBJIEHHE MOJIEITH MOJIEKYJIIbI

TJIMIUHA.
[IpakTnueckas pabora. Mnentudukanys opraHM4ecKux COeIMHEHHH.

Opranundeckast Xumus U o0mectBo buorexnosnorus. JpeBHeilnne u coBpeMeHHbIE
ouorexHonoruu. Baxkueiue HanpaBiieHNss OMOTEXHOJIOTUU: TeHHas (TeHeTuYecKas) u
kieroyHas uHxeHepus. Kinonuposanue. [lommmepsl. Knaccudukarus moimMepos.
HckyccTBeHHBIE TOTMMEPBI: LEUTYI0UI, alleTaTHBIN IIENK, BUCKO3a, Lesutodad. [Tnactmaccsl.
Bonokna. Cunretnueckue nonumepsl. [loaumepusanns n NoIMKOHAEHCAIMS KaK CIIOCOOBI
noJrydeHus noaumepon. CunTeTndeckue kayayku. Ilomctuposn, TedaoH 1 NONIMBUHIIXIOPU

KakK IMpEACTAaBUTECIMN IJIacTMacCC. CuHTETHYECKHE BOJOKHA: KallpoH, HeﬁHOH, KCBJIap, JIaBCaH.

HCMOHCTpaHI/II/I: KOJ'IJ'IGKHI/II/I Kay4yKoOB, ILTIaCTMacC, CHHTETHYCCKNX BOJIOKOH U I/IS,Z[eJ'H/Iﬁ U3 HUX.
(DepMeHTaTI/IBHOC Pa3JI0KECHUEC IIEPOKCHU A BOJAOPOJAa C IIOMOIIBIO KaTaJla3bl CBC)KCHaTépTBIX

MOPKOBH WJIM KapTOdes.
[IpakTnueckas pabota. Pacmo3naBanue miacTtMacc M BOJOKOH.
11 KJIACC

Crpoenue BeiectB OCHOBHBIE CBEJICHUS O CTpoeHUM aToma. CTpoeHHue aToma: COCTaB siapa
(HyKJIOHBI) U 37eKTpoHHAas obonouka. [lonstue 06 nzotonax. [ToHsATHE 0 XUMUYECKOM SJIEMEHTE
KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsaoM sijpa. [lepuoaunyeckas cucreMa XUMUYECKUX
AIIEMEHTOB M YUY€HHUE O CTpoeHuHr aToMa. dusndeckuil cMbIch npuHATOM B Tabmuie /. 1.
MenneneeBa CUMBOJIMKH: TTOPSAAKOBOIO HOMEpPA JIEMEHTA, HOMEPA MEPHUOIa U HOMEPA TPYIIIIBL.
[TonsiTHE 0 BaNIeHTHBIX ANeKTpoHax. OToOpakeHne CTPOEHUS AIIEKTPOHHBIX 000JI0YEK aTOMOB
XMUMHYECKUX DJIEMEHTOB C MMOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO -TpadUIecKuX (HOPMYIL.
3aKOHOMEpHBIE U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B IEPHOJIAX U TPYIIIAX NEPUOINYECKON
CUCTEMBI KaK CIJIEJICTBUE UX DJIEKTPOHHOTO CTPOEHUS. DIIEKTPOHHBIE CEMENCTBA XUMUYECKUX

aaeMeHTOB. CTaHOBJICHHUE U Pa3BUTHUC NCPUOJUUCCKOTO 3aKOHA U TCOPUHU XUMHUYECKOT'O



crtpoenus. [IpeanocslIky OTKPBITUS IEPUOIUYECKOTO 3aKOHA U TEOPUU XUMHUYECKOTO CTPOEHUS
OpraHMYECKUX COEAMHEHUN. POJIb TMUYHOCTU B UCTOPUM XUMUH. 3HAUEHUE IIPAKTUKH B
CTAaHOBJICHUU U PA3BUTUU XUMUYECKOM Teopuu. MloHHAas XUMHU4YECKas CBA3b U MOHHAs
Kpuctajueckas pemérka. Karnons! u annonsl. [loHsTie 06 MOHHONW XMMHUYECKOH CBSI3U.
@u3nYECKUE CBOMCTBA BEILIECTB, UMEIOIIMX HOHHYIO KPUCTAJUIMYECKYIO pel€TKy. KoBaneHTHas
XUMHUecKas cBA3b. [IoHATHE O KOBaJIEHTHOH CBSA3U. DIEKTpOOTpHULaTeabHOCTh. Henomnspuas u
MOJIsIpHAsl KOBAJIEHTHAs CBsA3b. KpaTHOCTh KOBajeHTHOH cBs3U. MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHBIX CBSI3€i: OOMEHHBIN M TOHOPHO-aKIENTOPHBIH. [10JIIpHOCTE MOJIEKYITBI KaK
CJIEJICTBHE MOJIIPHOCTH CBSI3M U T€OMETPHUH MOJIEKYJIb. DU3HYECKHE CBOMCTBA BEUIECTB,
MMEOIINX aTOMHYIO WJIA MOJIEKYJSIPHYIO KPUCTAINIMYECKYIO PeIETKy. MeTaummaeckas
XUMHUYECKas CBsA3b. [[OHATHE O METATUIMYECKON CBSI3U M METAJUTMYECKOW KPUCTATITNYECKON
pemérke. Pu3nyYECKUE CBOMCTBAa METAIJIOB, 00YCIOBIECHHbIE NX KPUCTAJUIMUYECKUM CTPOECHUEM.
[Ipumenenne metannoB. U€pHele u 1iBeTHbIE MeTa/uIbl. CrutaBbl. BomopoaHast xumuueckast
CBA3b. MexXMOJIEKyIsipHas 1 BHYTPUMOJIEKYIISIPHAS BOAOPOJAHAS CBSA3b. 3HAYEHUE BOJOPOIHBIX
cBa3el B nmpupojie. [lommmepsr. [lonydenne nonuMepoB peakuusaMu NOJUMEPU3ALNH U
MOJIMKOHACHCAMH. BaxkHelme npeIcTaBUTeNN INIACTMAacC U BOJIOKOH, MX ITOIy4EeHHE,
CBONCTBA U NpuMeHeHne. [IoHATHEe 0 HEOPraHMYECKUX NOJUMEpaxX U UX MPEICTABUTEIN.
JHucnepcubie cuctemsl. [loHsTHE O TUCTIEPCHOM (ha3e U AUCTIEPCHOHHON cpene. ArperaTHoe
COCTOSTHUE U pa3Mep yacTHIl (pa3bl Kak OCHOBA JUTSI KJIacCU(UKALIUY JUCTIEPCHBIX CHCTEM.
['pyboaucniepcHble CUCTEMBI — AIMYJIBCUU, CYCIIEH3UH U a3PO30JIH, UX MIPEICTaBUTEIH.
ToHKOOMCTIEPCHBIE CUCTEMBI — 30JIM U I'elH, X npencrasurend. [lonatusa o cunepesuce u

Koaryjisnuu.

Hemonctparmu: # [lepuoauyeckas cucrema xumudeckux sneMeHToB J1. 1. Menneneesa B
pasnmuuHbIX hopmax. # Moieas HOHHOM KPUCTAJUTMYECKOW PEIIETKH Ha TpUMEpPE XJIopuaa
Hatpus. # MuHepasibl ¢ HOHHOM KPUCTAJUIMYECKOM PEIIETKOM: KaJIbIUT, rajiut. # Moaenu
MOJIEKYJIIPHON KPUCTAJUTMYECKOW PEIIETKH Ha IPUMEPE «CYXOTO JIbJIa» WU HO0Ja U aTOMHOM
KPUCTAJUTMYECKOH pemETKH Ha TpuMepe anMasa, rpadura Wik kBapua. # Moenb MOJISIPHOTO
00béMa raza. # Mojienu KpUCTALTHYECKUX PEeIETOK HEKOTOPBIX MeTaiuToB. # Komnekuun

o6pa3u0B Pa3JIMYHBbIX AUCIICPCHBIX CUCTCM. # CI/IHGPGSI/IC " Koaryjsmusi.

JIaboparopHubie onbIThl: # KOHCTpyHpoBaHUE MOJIENN METAIITNYECKONH XUMUYECKON CBSI3U. #
[TonyueHue KOJIOUIHOTO PacTBOpa KypUHOTO OeJKa, MCCIeOBaHNUEe €ro CBOMCTB ¢ TOMOIIBIO
JIa3epHOM yKa3KU U MPOBEJIEHUE €ro JeHaTtypauuu. # [lonydenne sMynbCUu paCTUTENBHOTO
Macia 1 HabmoeHue 3a e€ paccioeHueM. # [logydeHne cycreH3u U3BECTKOBOTO MOJIOKA U

HaOJIFOEHME 3a €€ CeAUMEHTALMEH.

XUMHYECKHE pCaKkuuu. KJ'IaCCI/I(I)I/IKaL[I/IH XUMHWYCCKUX peaKHHﬁ. I/I30Mepn3aunﬂ KakK p€aknus,
MMpoTCKaromas 0e3 U3MEHEHHS COCTaBa BCIICCTBA. AJ'IJ'IOTpOHI/IH ueé IMPUYIKNHBI. KJ'IaCCI/I(I)I/IKaLII/ISI
peaxunﬁ IO pa3JIMYHBIM OCHOBAHUAM: 110 YUCITY U COCTABY PCAICHTOB U ITPOAYKTOB, 110

TeruioBoMy 3¢ dekry. Tepmoxumuueckne ypaBHeHUs peakiuii. CKOpOCTh XUMHUYECKUX PEaKIIUH.



@DakTOpBbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKUX PEAKLIMNA: IPUPOJIa pearupyromux
BELIECTB, TEMIIEPATYPa, IUIOIIA/(b COIPUKOCHOBEHUSI pEarupyoLuX BEIECTB, UX
KOHLIEHTpauus, Hanuue karanuzaropa. Ilonarue o karanuze. epmeHTH Kak OMOJIOTHYECKHE
Katann3atopbl. MTHruOUTOpH! peakunii u ux 3Hadenne. OOpaTUMOCTh XUMHUYECKIX PEaKIUil.
XUMHYECKOE paBHOBECHE U cIOCOObI ero cMmeuieHus. [lonsaTue 06 00paTuMbIX peakuusx U
xuMudeckoM paBHoBecuu. [Ipunnun Jle Illatenbe 1 criocoObl cMemeHus: XMMHUYECKOTO
paBHOBecus. O0MmIas XapakTEpPUCTHKA PEaKIIMKA CHHTE3a aMMHaKa U PaCCMOTPEHUE YCIIOBHIA
CMEILIEHHS PaBHOBECHSI 3TOM peakuu Ha Mpou3BoACTBE. [ uaposns. O6paTuMslii u
HeoOpaTuMBbIi TUIponn3. ['uaponus coneli u ero tumsbl. [lonsTHE 006 SHEpreTHUecKoM 0OMeEHe B
KJIETKE ¥ POJIM TUpoJiu3a B HEM. OKUCIINTEIbHO-BOCCTAHOBUTENbHBIE peaklini. CTeneHb
OKHCJIEHUA U e€ onpeiesieHre o popMynaM OpraHu4eCKUX U HEOPraHUYECKUX BELIECTB.
Oxucnurenu u BocctaHoBUTENU. [IoHsATHE O poLIEcCaX OKUCIIEHUS U BOCCTAaHOBJICHHUSL.
CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKIIMI Ha OCHOBE METO/1a JIEKTPOHHOTrO OajaHca.
DIEeKTPOJIN3 PACIUIaBOB M pacTBOPOB. [IpakTrueckoe NpUMEHEHHE dIEKTPOIIN3A.
XapakTepucTUKa 3JEKTPOJIN3a KAK OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO ITPOIIECCa.
Oco0eHHOCTH ANEKTPOJIN3a, MPOTEKAIOILIEro B paCTBOPAX 3IEKTPOIUTOB. [losryueHue raioreHos,
BOJIOPOJA, KUCIOPO/Ia, NIEJOYHBIX METAJUIOB U LIEJIOYEH, a TAKXKE ATTFOMUHUS DIIEKTPOIU30M
pacIuIaBOB U PacTBOPOB COCIUHEHHUM ITUX NIEMEHTOB. [[oHATHE O raIbBaHOIIIACTHKE,

TraJJbBaHOCTCI'UH, pa(l)I/IHI/IPOBaHI/II/I IOBCTHBIX MCTAJIJIOB.

JemoncTparmu: # PacTBopeHrEe cepHOM KUCIOTH 1 aMMUAYHOU CENTUTPHI U (PUKCAITUS TETIJIOBBIX
SIBICHUM JIJ151 3TUX MIPOLECCOB. # B3aumoneicTBre CONMSIHOM, CEPHOU U YKCYCHOM KUCITIOT
OJINHAKOBOI KOHIIEHTPALMU C OJUHAKOBBIMU KyCOUKaMH (IpaHyjJaMH) LIMHKA U B3aUMO/JICICTBHE
OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, JKeJe3a) C COJISTHOM KUCIOTON Kak
MIpUMep 3aBUCUMOCTH CKOPOCTU XUMHYECKOM peakliu OT MPHUPO/Ibl pearupyolux BelecTB. #
BsaumoneiicTBue pacTBOpoB THOCYIb(aTa HATPUS Pa3HOM KOHIIEHTPALIUU U TEMIIEPATyphI C
pacTBOPOM CEPHOM KUCIOTHI. # MOIeIupoBaHne «KUIISIIETO CiIosi». # Mcrnonp30Banue
HEOPraHMYECKUX KaTalu3aTopoB (CoJeil xene3a, oA Ia Kaluus) U IPUPOTHBIX OOBEKTOB,
coJiepKalux Karanasy (CbIpoe Msaco, KapTodens), Ul pa3aoKeHus epoKcuIa Bogopoaa. #
BsaumoneiicTBue IIMHKA C COJITHON KUCIOTOW U COJSTHOM KHCIOTHI C HUTPATOM cepedpa Kak
MIpUMEPBI OKUCIUTENLHO-BOCCTAHOBUTEIHHOM PeakIuy U peakiuu oomeHa. # KoncrpyupoBanue
MoJenu deKTpoau3épa. # BumeodparMeHT 0 IPOMBIIIUIEHHON YCTAHOBKE ISl TOTYYEeHUS

AJIFOMHHMUA.

JIaGopatopHsble onbIThl: # Mimtoctpanus npasuia bepTosie Ha npakTUKe: MPOBEIEHHE PeaKui
¢ o0pa3zoBaHMEM 0CaJIKa, Ta3a U BOJBIL. # [ eTeporeHHbIi KaTaln3 Ha IpUMepe pa3iioKeHUs
IIEPOKCHJIa BOJOPOA B IPUCYTCTBUH INOKCUA Maprasua. # cnblTanue HHAMKATOpaMH CPebl
pPacTBOPOB COJIEH pa3aMYHbIX TUMOB. # OKUCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKLINS U PEAKLIN
oOMeHa Ha IpuMepe B3aUMOAECHCTBHS pacTBOPOB cyibdara meau(ll) c xene3om u pacTBopoM

METOYH.



[TpakTudeckas paboTa. Pemienne s3kciepuMeHTaNBHBIX 3314 110 TeMe « XUMHUYeCKast PeaKIIus».

BemecrBa u ux coiictBa. Meramisl. dusnyeckre CBOMCTBa METAIUIOB KaK (DYHKIHMS UX
CTpOEHHUs. [lereHne MeTajuloB Ha TPYIIbI B TEXHUKE. XUMUYECKUE CBOMCTBA METAJNIOB U
ANIEKTPOXUMUYECKUH pall HanpskeHuil. [lonsTie o MetauoTepMun (aJIFOMUHOTEPMUS,
Maruuerepmus u 1ip.). Hemerannsl. Hemeraibl kak okucnurenu. Hemeransl kak
BOCCTaHOBHTENU. Pl anekTpooTprunarenbHocTd. Heopranmdeckue u OpraHu4ecKue KHCIOTHI.
Kucnorsl B cB€T€ aTOMHOMOJIEKYJIIPHOTO y4eHHUs1. KucioTsl B cBeTE TEOpUH
ANIEKTPOJIUTUYECKON aucconnanuu. KucioTsl B cBeTe NpoTOHHOM Teopun. O01me XuMuyecKkue
cBoiicTBa KuCiIOT. Heopranuueckue u oprannyeckue ocHoBaHusl. OCHOBaHUS B CBETE aTOMHO-
MOJIEKYJISIpHOTO ydeHHsl. OCHOBaHUS B CBETE TEOPUHU AIEKTPOIUTUYECKOM TUCCOLNALINN.
OcHoBaHMsI B CBETE IPOTOHHOMN TEOPUU. XUMUYECKHE CBONCTBA OPraHUYECKUX U
HEOpraHMYecKUX ocHoBaHMI. Heopranndeckue n oprannyeckue aMmQpoTepHble COCTUHEHUS.
Heoprannueckue ampoTepHbie coeinHeHus (OKCUIbI U TUIPOKCU/IBI), X CBOMCTBA U
nostyueHue. AMQoTepHble OpraHMuecKue COeTMHEHHs Ha TpuMepe aMUHOKHUCIOT. [lenTunet u
nentuaHas cBsa3b. Conmu. Knaccuduxarus coneit. JKEcTkocTh BOMIBI 1 CIOCOOBI €€ yCTpaHEHUS.

[lepexon kapboHaTa B rugpokapboHaT 1 06paTHO. OOLIME XUMUYECKHE CBOWCTBA COJIEH.

Hemonctparmu: # Konnekuus MmetaiuioB. # Kosekuus HemetawioB. # B3anmoaeiicteue
KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO. # Bemblllika TEpMUTHOM cMecH. # Bemnbliika
4y€pHOTO NMopoxa. # BeITeCHEHHE raJJOT€HOB U3 UX PACTBOPOB JIPYTUMHU TaJlOTeHaMu. #
BsaumoneiicTBue napoB KOHIIEGHTPUPOBAHHBIX PACTBOPOB COJISTHONM KHCIOTHI M aMMHUaKa («IbIM
0e3 orus»). # [lonyyeHne aMMuaka U M3ydeHue ero CBOUCTB. # Paznuunble ciydan
B3aMMOJICHCTBHS paCTBOPOB COJICH alltOMUHUSA €O 1IEN0ubto. # [loydeHue sECTKOM BOJBI U

yCTpaHEHHE €€ KECTKOCTH.

JlaGoparopusie onbIThI: # [loyyeHre HepaCTBOPUMOTO TUIAPOKCUIA U €r0 B3aUMOJCHCTBHE C
kucioToil. # McciienoBanne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM U YKCYCHOM KHCIIOT
KareJbHbIM METOJIOM MU UX pa3dasiieHuu Boaoi. # [loxydyenue ampoTepHOTo rupoOKCHIa U

HU3YUCHHUC CTO CBOMCTB. # HpOBe)IeHI/Ie Ka4CCTBCHHBIX peaKHI/Iﬁ 110 OIIpCACIICHNIO COCTaBa COJIM.

HpaKTI/I‘IeCKaH pa60Ta. Pemenue OKCIICPUMCHTAJIbHBIX 3aJia4 I10 TEMC «BemecTBa u ux

CBOMCTBaY.

XuMus u COBpPCMCHHOC 06IJ_I€CTBO XyUMH4YecKass TEXHOJIOTHS. HpOI/I3BO,[[CTBO aMMHUaKa u
MeTaHoJa. IIoHATHEe 0 XUMHUYECKON TEXHOJOTHH. X MMHUYECKHUE pCaKuuny, JCKaAIne B OCHOBE
IMPOU3BOJACTBA aMMHAKA U MCTAHOJIA. 0611_[2[5{ KJ'IaCCI/I(I)I/IKaI_[I/IOHHaH XapaKTCpUCTHUKA peaKL{I/Iﬁ
CHHTE3a B IMPONU3BOACTBE 3TUX IMTPOAYKTOB. HayLIHLIC IMPUHIIUIIBL, JICKAIIHNEC B OCHOBC
IMPOU3BOJACTBA aMMHAKAa U MCTAHOJIA. CpaBHCHI/IC OTUX MIPOU3BOACTB. XuMu4YecKas T'paMOTHOCTDH
KaK KOMIIOHCHT 06H_ICI>'I KYJIBTYpPbI YCJIOBCKA. MapKI/IpOBKa YIIAaKOBOYHBIX MAaTCpHUaJIOB,

OJICKTPOHUKHU U OBITOBOM TCXHUKH, TPOAYKTOB IMUTAHHWA, STUKCTOK 10 YXOOAY 34 OJICKIOM.



JemoHcTpaumu: # Mojenb NpOMBIIIJIEHHON YCTAHOBKHU NOJY4EHHsI CEPHOM KUCIIOTHI. # Moneinb
KOJIOHHBI CHHTE3a aMMHUaKa. # BuieogparMeHTsl U caaiIpl O CTETIEHU SKOJIOTUYECKON YMCTOTHI

TOBapa.

JIaGopatopHble onbITH: # M3ydeHne MapKupOBOK Pa3TUYHBIX BHIOB MPOMBIIUICHHBIX U

IMPOAOBOJIbCTBCHHBIX TOBAPOB.

3. TeMmaTnyeckoe NVIAHUPOBAHNE M0 XUMUH

10 xaacc, 6a30BbIii ypoBeHb (1 4 B Hemeusio, Becero 344)



No Bcero, N3 Hux
n\n HaumenoBanue TeM Kypca gac.
MpaKkT. | KOHTP. nabop.
paboTsl | paboThHI OTIBIT
1 Bsenenue. IIpenmer opranndeckon 1
XUMHH.
2 | Tema 1. Teopus cTpoeHuUs 2 1
OPraHU4YeCKUX COCTUHECHUM.
3 | Tema 2. YTieBoJ0pOIbI M UX 12 1 2
MIPUPO/THBIE HCTOYHUKH
4 Tema 3. Kucnopon- u 14 1 1 7
a30Tco/IepIKaIlne OPraHMIECKIe
COCTMHEHUS
6 | Tema 4. Opranudeckasi XuMus 1 5) 1 1
001IeCTBO.
Hroro 34 2 3 10
TemaTH4yeckoe MJIAHNPOBaHNE TI0 XUMHUH
11 knacc 6a30Bblii ypoBenb (1 4 B Hemesi0, Beero 344)
No  |Ha3Banwue TeM Kypca Bcero, N3 Hux
n/m yac.
MPAKT. KOHTp. |7abop.
padoThI paboThl | OMBIT
1 Tema 1. CTpoeHue BelecTs 9 4
2 Tema 2. XuMUYECKUE PEAKIIUN 12 1 1
4
3 Tema 3. Bemiecrsa 1 ux cBoiicTsa 9 1 1
4
4 Tema 4. XuMus u cOBpeMeHHOE 10 1 1
o011ecTBO
Hroro 34 2 3 13
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