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IMosicHuTeILHAA 3aIIHCKA

Pabouast mporpamma Kypca XMMHM pa3pabOoTaHa Ha OCHOBE AaBTOPCKOM MPOrpaMMBbI
I'abpuensn O. C. (Xumus. Paboume nporpammsl. [Ipeamernas nmuusg yuyeOnuko O. C.
I'abpuensua, M. I'. OctpoymoBa, C. A. CmankoBa. 10—11 kmaccel. ba3oBbelii ypoBeHb : yueO.
nmocobue s obmeodpaszosat. opranmsanuii / O. C. I'abpuensa, U. . Octpoymos, C. A.
CnangkoB — M. : Ilpocemenne, 2019.) Ctpykrypa U coaepxaHue pabodyed MporpaMMbl
COOTBETCTBYIOT TpeOoBaHusIM DenepalbHOTO roCcyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIAapTa
cpenHero obmiero oOpazoBanus. [Iporpamma peanusyercss ¢ UCHOIb30BAHHEM MaTepUAIbHO-
TexHH4eckoil 0a3pl  LleHTpa 00pa3oBaHUs €CTECTBEHHO-HAYYHOH W  TEXHOJIOTHYECKOMH
HanpasieHHocTel «Touka poctay MBOYVY «bennbikckas COILL»

JInuHoOCTHBIE, MeTaTNIpeIMeTHbIE U NPeIMeTHbIE Pe3y/IbTaThbl 0CBOCHHS Kypca

OOydeHrne XUMHHM B CpegHeil Ikoile Ha 0a30BOM ypOBHE IO JIaHHOMY Kypcy
CTIOCOOCTBYET JOCTH)KEHUIO 00YUYAIOIIMMUCS CIEIYIOIUX JIUYHOCHIHBIX PE3YIbIMAMO8E:

1) YyBCTBa TOPAOCTH 32 POCCUIMCKYI0O XUMUYECKYIO HayKy U OCO3HAHHME POCCUHCKON
rpakIaHCKOW UACHTUYHOCTH — 8 YeHHOCMHO-OPUEHMAYUOHHOU cepe;
2) OCO3HaBaTh HEOOXOAMMOCTh CBOEW MO3HABATEIbHOW ACSITENFHOCTH W YMEHHUE

YIOPaBIATh €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMO00pa30BaHUIO HA MPOTSDKEHUU BCEH KU3HU;
MOHMMAaHWE  BaXHOCTH  HENPEPHIBHOTO  OOpa3oBaHusi  Kak  (akTopy  YCHEIIHOMN

npodecCHoHAIBbHON U OOIIECTBEHHON NEATEIBbHOCTH; — 6 NOo3HA8amenbHol (KOTHUTUBHOM,
WHTEJUICKTYaJIbHOWN) chepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajibHeWIell o0pa3oBaTelbHON TPAeKTOPUU
i cepsl MpodheCCHOHATTLHOM IEITEIBHOCTH — 8 Mpy00s8oll cghepe;

4) HEMpUATHE BPEAHBIX MpPUBBIUEK (KypeHHs, YHNOTpeOJeHHS alKorois W
HApKOTHKOB) Ha OCHOBE 3HAHHM O TOKCHYECKOM M HApKOTHMYECKOM JEWCTBUU BEIIECTB — 6

chepe 300posvecbepedicerust u Oe30naACH020 00PA3A HCUZHU,

Memanpeomemuvimu pe3yibmamamu 0OCBOCHUS BBITYCKHUKAMU CPEIHEN IIKOJIBI Kypca
XUMHWH SIBIISTFOTCS:

1) UCNoNb308aHUe OCHOBHBIX METOJOB TO3HaHUS (OIpeleieHne HCTOYHHKOB
y4eOHOM 1 HaydHOH WH(POPMAIUH, MTOTyICHHUE YTON NHPOPMAITIH, €€ aHAIH3, H YMO3AKITFOUSHUS
HAa €ro OCHOBE, M3TOTOBIIEHHWE W TMpe3eHTalus WHGOPMAIMOHHOTO MPOIYKTa; IMPOBEICHHE
HKCTIEPIMEHTA, B TOM YHCIIC M B MPOIECCE UCCIEAOBATEIbCKON IS TEIHHOCTH, MOACTUPOBAHNE
U3ydaeMbIX OOBEKTOB, HAOMIONEHHE 32 HUMHU, MX U3MEpeHue, (uKcanus pe3ylbTaroB) U HUX
npumeHerue ik TOHAMAHUS PA3IMYHBIX CTOPOH OKPYKaIOIIEH TeHCTBUTEIHHOCTH;

2) 8ladeHue OCHOBHBIMH HHTEJIEKTYyaJlbHBIMHU OIEpalusMu (aHalu3 M CHUHTE3,
CpPaBHCHHE W CHCTeMaru3anus, OO0OONICHHEe W KOHKpEeTH3aIus, KilacCH(PHUKAIMsI W TIOHCK
aHaJIOTOB, BBIABICHUE MPUYMHHO-CIIEACTBEHHBIX CBA3CH, POPMyTHUpOBKa TUIIOTE3, UX MPOBEPKA
1 GOPMYITHPOBKA BHIBOJIOB);

3) nosuanue 0ObEKTOB OKPYXKAIOIIET0 MUpa B TUIAHE BOCXOXKJIEHUSI OT aOCTPAKTHOTO
K KOHKPETHOMY (OT O0IIIETO Yepe3 YaCTHOE K CAMHUYHOMY );

4) CnocobHOCMb BBIIBUTATh HJIEW M HAXOOUTh CPENICTBA, HEOOXOMUMBIC M HX
JOCTHKCHHS;

5) ymeHue (POpMyYTUpPOBaTH LIEAH W OMPENENsITh 3aJadyd B CBOEH IMO3HABATENbHOM
JeSTeTLHOCTH, OTIPEACIIATh CPEIACTBA [T TOCTIDKEHUS TeJIel U pelICHHs 3a/1a9;

6) onpeodensms PazHOOOPa3HbIE UCTOYHHWKH TOJYYCHHS] HEOOXOAUMON XUMHUYECKON

UHPOPMALIMM, YCTAaHOBJIEHHWE COOTBETCTBHSI COAEpKaHUS M (GOPMBI  TPEACTABICHUS
MH()OPMAIMOHHOTO MPOAYKTA ayJUTOPHH;

7) YMeHue TIPOXYKTUBHO OOIIAThCS M B3aHMMOJICHCTBOBATH B NPOIECCE COBMECTHOM
AEATeNbHOCTH, YYUTHIBATh TO3UIMN APYTUX YYACTHHKOB JEITEIbHOCTH, 3P (PEeKTHBHO pa3periarsb
KOH(JIUKTHI,



8) 20mo6HOCMb K KOMMYHHKAlMU  (TIPEJICTABIIATh PE3YNbTaThl  COOCTBEHHOMN
MO3HABAaTENIbHONW  JESTEIBHOCTH, CIBIIIATh W CIyIIaTh OIIMOHEHTOB, KOPPEKTHPOBATH
COOCTBEHHYIO TO3UITHIO);

9) VMeHue WCIONB30BaTh CpPEACTBA WH(POPMALMOHHBIX W KOMMYHHKAITMOHHBIX
texHonoruii  (mamee — HWKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U
OpTraHU3aIMOHHBIX 33/1a4 C COOJIOZICHHEM TPEeOOBaHUI IPrOHOMHKH, TEXHHUKH O€301acHOCTH,
THTHCHBI, PECYpCOCOCPEKCHHS, TPABOBBIX W OSTUYECKHX HOPM, HOPM HH(DOpMAIMOHHON
0€30I1aCHOCTH;

10)  6nadenue S3BIKOBBIMH CPEICTBAMH, B TOM YHUCIE M SI3BIKOM XHUMHU — YMCHHE
SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHMs, UCIIOJIb30BaTh AJCKBATHBIC S3BIKOBBIC
Cpe/ICTBa, B TOM YHUCIIC M CHMBOJIbHBIC (XMMUYECKHE 3HAKH, (POPMYJIBI M YPABHEHHUS).

Ilpeomemnvimu pe3yromamamu W3y4eHUs XUMUU Ha 0a30BOM YpOBHE Ha CTYIEHU
CpemHero oo1ero 00pa3oBaHus SBISIOTCS CICIYIONUE PE3YIIbTATHI.

L B no3naBarenbHoii cdepe:

1. 3HaHue (NOHUMAaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M B)KHEUIINX TEOPHid
Kypca OpraHH4YeCcKOi 1 00IIel XUMUH;

2. YMeHue HaOIIoIaTh, OMUCHIBATh, (PUKCUPOBAThH PE3YNIBTATHI U JeNaTh BHIBOIBI

Ha OCHOBE JEMOHCTPAIMOHHBIX U CAMOCTOSITEIBHO MPOBEAEHHBIX AKCIIEPUMEHTOB, MCIOIB3YS
IUIS 9TOTO POJIHOM (PYCCKUI MIIM UHOM) SA3BIK U S3BIK XUMHH;

3. YMeHue KIacCUu(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, MPOCTHIC BEIIECTBA,
HEOpPraHMYECKHUE U OPraHMYECKHUE COSTMHEHUS, XUMUYECKUE TPOIIECCHI;

4. YMeHue XapakTepu3oBaTh OOIIME CBONCTBA, MOJYyYEHHE W TNPUMEHEHHE
M3YYEHHBIX KJIAaCChl HEOPraHMYECKUX W OPraHMYeCKUX BEIIECTB W MX BaKHEHIINUX
MPEACTaBUTENEH;

5. Oonucvl8amb KOHKPETHbIE XUMUUYECKHE PEaKIIMU, YCIOBHS MX MPOBEICHUS U
YIIpaBIECHUS XUMUYECKUMU IIPOLIECCAMU,

6. VMeHue TIPOBOJIUTH CAMOCTOATENbHBIH XUMHYECKHH AKCIEPUMEHT U

HaOMIOATh IEMOHCTPALMOHHBIA IKCIIEPUMEHT, (PUKCHUPOBATh pe3yJbTaThl U AeNaTh BBIBOIBI U
3aKJIIOYEHHUS 110 pe3ylbTaram;

7. NPOCHO3UpO6amMsb CBOMCTBA HEU3YUYEHHBIX BEIIECTB [0 AHAJIOTMH CO
CBOMCTBaMHU U3yUYEHHBIX HA OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEI;

8. onpedensims  WCTOYHMKH XHUMHYECKOH wuHpoOpManmu, Tonydarh  e€,
MIPOBOJIUTH aHAJIN3, U3TOTABINBATH WH(OPMAIIMOHHBIN MPOIYKT U MPEJICTABISITH €T0;

9. yMemb  noiv308amuvcs  00A3aTENbHBIMU  CIIPAaBOYHBIMU  MarepHallaMu:
[lepuonnueckoit  cucremoit  xumudeckux  osnemeHToB  [I. V1. MenneneeBa,  Tabnuiei
pPacTBOPUMOCTH, ANIEKTPOXUMHUECKUM psaaoM HaNpsKEeHU I METaJlIOoB, psaoM
ANIEKTPOOTPULIATEIBHOCTH — JUISI XapaKTepUCTUKU CTPOCHMS, COCTaBa U CBOMCTB aTOMOB
XHUMUYECKHX 371eMeHTOB [—IV nepnoioB 1 00pa30BaHHBIX MU MPOCTHIX U CJIOKHBIX BEIIECTB;

10. ycmaHosieHue  3aBUCUMOCTHM  CBOMCTB M NPUMEHEHUS  Ba)KHEWIIHMX

OpraHUYEeCKUX COCIMHEHHM OT MX XMMHYECKOTO CTPOCHHS, B TOM YHCIE M OOYCJIOBIICHHBIX
XapaKkTepOM 3TOTO CTPOEHUs (MpeeIbHbBIM UIN HEMPEeAeNbHbIM) U HAIMYHEeM (YHKIIHOHATIBHBIX

TpYyIIL,

11. Mooenuposarie MOJIEKYJ HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB;

12. noHumManue XUMHWYECKOW KAPTUHBI MHpPAa KaK HEOThEMJIEMOM 4YacTh
LIEJIOCTHOW HayYHOH KapTHHBI MHpa.

II. B ueHHocTHO-OpMeHTalMOHHOW cdepe — QopmHupoBaHHE COOCTBEHHOU

MO3ULUN TIPH OLEHKE IOCIEACTBUN JUISl OKpYXKarolled Cpeapl ACSITEIbHOCTH YeEJIOBEKa,
CBSI3aHHOM C ITPOU3BOACTBOM U NEPEPAOOTKON XMMUUECKUX ITPOAYKTOB;

I1I. B TpynoBoii cepe — nposedenue XUMUYECKOTO IKCIEPUMEHTA; pazsumue
HABBIKOB y4eOHOH, IPOEKTHO-UCCIIEAOBATEIIbCKOM W TBOPUECKOM  JEATENbHOCTH  IpU
BBITNIOJTHEHUH MHAVBHUAYAJIBHOTO NPOEKTA 110 XUMHUU;
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IV. B cdepe 3m0poBoro obOpaza KU3HU — coOM0O0eHue TIpaBUI 0€30MacHOTo
oOparieHus ¢ BEIIeCTBAMH, MaTepraiaMi; OKa3aHHe TIEPBOM TOMOIIH TP OTPABICHUSX, 0XKOTaX
U TpaBMax, IMOJIyYEHHBIX B PE3yJIbTaTe HAPYIICHUS MPABWI TEXHUKU OE30TIACHOCTH MPH paboTe C
BEILIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

Conepxanue kypca. 10 knacc. ba3oBblii ypoBeHb

Teopusa cmpoenusn opzanuueckux coeounenuii A. M. Bymneposa. IIpeomem
opzanuyeckon xumuu. Opeanuueckue eeujecmed: NPUPoOHble, UCKYCCMBEHHbIE U
cunmemuyeckue. (OcobeHHOCMU COCMABA U CMPOEHUS OP2AHUYECKUX Beujecms.
Bumanusm u eco kpax. Ilonamue 06 yenesooopooax.

OcCHOBHbBIC MOJIO)KEHHUSI TEOPHH XHMMHYECKOro crpoeHusi byrtieposa.
BanentHocts. CtpykrypHBIe (OpMYIBI — TONHBIE W CcOKpaméHHble. [IpocTeie
(onuHapHble) M KpaTHble (IBOWHBIE M TPOMHBbIE) CBs3U. M3oMepbl M H3OMEpHSL.
B3aumHoe BiMsIHEE aTOMOB B MOJIEKYIIE.

Jemoncmpayuu. Hexoropsle oOIMe XMMHUYECKHE CBOMCTBA OpPraHUYECKHX
BEUIECTB: MX TOpeHHe, IJaBlIeHHe U oOyrimBaHue. Monenu (IapocTep>KHEBbIE U
00bEMHBIE) MOJIEKYJl OpPraHMYeCKHX COEIMHEHUH pas3HbIX KiaccoB. OnpexneneHue
3JIEMEHTHOTO COCTaBa OPraHUYECKUX COEINHEHUH.

Jlabopamopnwvie  onvimui.  V3roTtoBieHHME ~ MOAENEH  OPraHUYECKUX
COCIMHECHUM.

YrieBoaopoasbl ¥ UX NPUPOAHbIEC HCTOYHUKH

IIpenenannble yriesogoponsl. Ajkanbl. Onpenenenue. [omonorndeckuit psii alkaHoB U
ero obmas Qopmyna. CTpykrypHas uzoMmepus yriaepogHod nenu. Paaukansl. Homenknarypa
ankaHoB. XMMHMUYECKHE CBOMCTBA aJIKAHOB: TOPEHUE, PEAKIMH 3aMeleHUs (raJlorTeHuPOBaHUE),
peakuus pa3ioKeHUs MeTaHa, peaklus AeTUAPUPOBAaHUs dTaHa.

HenpeneabHble yriieBoIopoabl. AJIKeHbI. OJTWIEH. [OMOJIOrMYECKU psii aJIKEHOB.
Homenknarypa. CrpykrypHas u3zomepus. [IpOMBIIIEHHOE NOIY4YEHHE aJKEHOB: KPEKHHI H
JIETUIPUPOBAHNE aAJKAHOB. Peaknus neruapataliyd STaHONa, Kak JIaOOpaTOpHBIA Crocod
MIOJIyYEHUs] JTUJICHA. Peakunyn mnpucoenuHeHus: ruapartanus, TI'MIpOraJoOreHUpOBaHUE,
rajoreHupoBanue, nonuMmepusauuu. IlpaBmio  MapkoBHuKOBa.  OKHCIEHHME — AJIKEHOB.
KauecTBeHHbIE peakliMy Ha HENPEAEIbHBIE YTIIEBOIOPOIBI.

Aaxanuensl. Kayuykun. Homenknarypa. Conpsxk€nnble auensl. byraguen-1,3, nzonpes.
Peakims  JleGemeBa. Peaknum mnpucoenuHeHus —ajkaaueHoB. Kaydyku: HaTypasibHBIH,
cHHTeTHYeCKre (OyTaMeHOBBIH, U30TIPEHOBRIN). Bynkanusanus kaydyka. Pesnna. DO0HHT.

Aaxunbl. OOmas XapakTepuCTHKa ToMojoruueckoro psjaa. CrnocoObl o0pa3zoBaHUs
Ha3BaHUU aJKWHOB. XMMHUYECKHE CBOWCTBA allETWJIEHA: TOPEHHME, PEaKUUU MPUCOCIUHEHUS:
T'MIpOTajoreHupoBaHue, rajJloreHupoBaHue, ruiparanus (peakuus Kydyepoa), — ero noiaydeHue
U IpUMeHeHue. BUHmIxiopua u ero noaumepusanusi B MOJIUXJIOPBUHIIL.

Apenbl. beH3071, Kak NpeACTaBUTENb apOMarHYECKHUX YIIEBOAOpoAoB. CTpoeHHE €ero
MOJIEKYJIBI ¥ CBOWMCTBA (DU3MYECKUE U XMMHUYECKUE CBOWMCTBA: TOPEHUE, PEAKIINU 3aMEIICHUS —
rajJloreHupoBaHue, HuUTpoBanue. [lonyueHue u npuMeHeHne 6eH3oa.

IIpupoansiii m momyTHbIii ra3pl. CoctaB npupoaHoro rasza. Ero HaxoxaeHue B
npupoze. IlpeumMyiecTtBa NPUPOAHOTO Ta3a Kak TOIUIMBA. XHMHUYecKass mepepadoTka
MIPUPOJHOTO Ira3a: KoHBepcHs, nupoiu3. CUHTE3-Ta3 U €ro NpUuMEHEHHeE.

[TormyTHele Ta3bl, ux cocrtaB. [lepepaOoTka momyTHOro rasa Ha (pakiuu: Cyxoil ras,
nponaH-0yTaHOBAast CMECh, Ta30BbI OCH3HH.

HedT1s u cnocodbl eé mepepadorku. CocraB Hedptu u e€ mepepaboTKa: MeperoHka,
KpekuHr, pudopmunr. HedremponykTsl m ux momydeHue. [loHsTHE 00 OKTaHOBOM YHCIIE.
XuMmuueckue crnocoObl MOBBIIIEHUS KadyecTBa OEH3MHA.

KamenHnblii yrojas u ero nepepadorka. KokcoBaHne kaMEHHOTO yIiisl U €r0 MPOIYKTHI:
KOKCOBBIH ra3, aMMHauHas BOjla, KAMEHHOYTOJIbHAs CMOJIa, KOKC. ['a3udukanus kaMeHHOro yIiis.



Jemoncmpayuu. T'opeHHe NpeNeNbHBIX M HENPECNIBbHBIX YIIEBONOPONOB: METaHa,
JTaHa, aneTwieHa. KauecTBeHHbIE peakiy Ha HEIpeeNbHbIE YITIEBOIOPObl: 00EeCIIBEUMBAHNE
STUJICHOM WU alleTWIEHOM pacTBOPOB I€pMaHraHara Kaimuss W OpoMHON Boabl. OTHOIIEHUE
OeH3o0M1a K 9TUM oKuciuTensaM. Jlernaparanus stranona. ['maponus kapouna kanpiws. Komnexum
«Hedts u Hedrenmponykrb», «KaMeHHBIM yronb M NPOXYKTHI ero nepepabotkm», «Kayuykmy.
Kapra none3nbix uckonaempix PO.

Jlabopamopnvie onvimpi. OOHapyXeHHE NPOIYKTOB TOpeHMs cBeuu. lccienoBanue
CBOMCTB Kay4yKOB.

Kucaopoa- n a3orconep:xkaimue OpranHn4ecKue CoeMHEeHUs

Oanoaromublie cnuprbl. Onpenenenue. DyHKIMOHANIBbHAs THIPOKCUIbHAS TpyIa.
I'omonoruueckuii  psig  HPENENbHBIX  OJHOATOMHBIX — CIUPTOB. M30MepHs  MOJOXKCHMS
¢byHKIMOHATBHON Tpynmbl. BogopoaHas cBsfi3b. XUMHUECKHE CBOWCTBA CIIUPTOB. AJbACTHIHASL
rpynna. Peakuus stepudukanum, cioxsele >¢upsl. Ilpumenenue cnupros. JlelicTBue
METHJIOBOTO M 3TUJIOBOTO CIIUPTOB HA OPTaHMU3M YEJIOBEKA.

MHoroaromubie CHHPTBI. OTWICHDIMKONIb, KaK IPEACTABUTENb [BYXaTOMHBIX U
IJIMUEPUH, KAaK TPEICTAaBUTENb TPEXaTOMHBIX cnuproB. KauecTBeHHas peaknus Ha
MHOTI'0aTOMHBIE CIIUPTHI, UX CBOMCTBA, oyyeHue u npuMmeHnenue. I[lousatue 06 antudpusax.

®enon. CrpoeHue, TMoiyueHHe, CBOWCTBAa M mpuMeHeHHe (eHona. KauecTBeHHbIE
peakiuu Ha (eHosn. BzaumHoe BIUsiHEE aTOMOB B MOJIEKYJIe (heHoa.

Aabaeruabl M KeTOHbI. DopManmpIerua W auneTalIbIeruf, Kak MpeAcCTaBUTEIN
aJNbJETU/I0B, COCTaB MX MoJeKyl. (DyHKIMOHaibHAas KapOoHWibHas rpynmna. KauecTBeHHbIE
peakimu Ha anpaeruabl. CBoiicTBa, TONyYeHHE U TNpUMEHEHHe QopManplaeruga |
aneranbaeruga. Peakuuu mnonukoHaeHcauMu ans Qgopmanbiaeruga. IloHsTHe o KeToHax Ha
IIpUMEPE aLleTOHA.

KapOonoBble  KHCJOTBI. [OMOJOrMYECKMI Pl NPENETbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJOT. JKupHbIe KapOOHOBBIE KHCIOTHL. XHMHYECKHE CBOWCTBA KapOOHOBBIX
kuciaorT. [lonyuenune u npuMeHeHne MypaBbUHOM U YKCYCHOM KHUCIIOT.

Caoxuble 3¢upsnl. Kupbl. Peaknus stepuduxanuu. Croxusie 3¢upbl. Xupsl, nx
COCTaB ¥ TUIPONIN3 (KUCIOTHBIN U 1mienouHoi). Mbita. ['uapupoBanue )Kupos.

YraeBoabl. YmieBombl. MoHocaxapuabl. [nroko3a kak —ampaerugocrnupt. CopOuT.
MosnouHokucinoe M cnouproBoe  OpoxeHue. @PortocuHte3.  [ucaxapuabl.  Caxaposa.
[Tonucaxapuasl: Kpaxmal, LeJI0I03a.

AMuHbl. AMMHOrpynna. AMHUHBI NIpefeabHble U apoMarnueckue. AHuinuH. [lomydenne
amMuHOB. Peakuys 3uHnHa. XUMUYECKHE CBOMCTBA U IPUMEHEHUE aMHUHOB.

AMMHOKHUCJI0TBI. AMMHOKHUCIIOTBI, COCTaB UX MOJIEKYJl U CBOMCTBA, KaK aM(OTEpHBIX
OpraHWYeCKMX COCOUHEHUH. [JMIuH, Kak MpeAcTaBUTENb aMHHOKHMCIOT. IlomydeHue
MOJIMIIETUIOB PeaKIMeN MoMMKoHIeHcauu. [IoHsaTHE 0 menTUIHON CBA3H.

Beaku. CtpoeHne MoJneKysn OENTKOB: NMEpBHYHAs, BTOPHYHAS M TPETHYHAs] CTPYKTYPHI.
KauecTBeHHbIe peakiuy Ha O€JIKM, UX TUAPOJIN3, IeHaTypalus i OUoIorudeckue QpyHKIHH.

Hemoncmpayuu. I1onydeHre anbpaeruioB OKACIEHUEM ciupToB. KauecTBeHHas peakuus
Ha MHOTOATOMHBIE CIHUPTHI. 3aBUCUMOCTh PAaCTBOPHUMOCTH ()eHONa B BOJIE OT TEMIIEPATYpBhl.
B3aumopneiictBue ¢ Opomuoit Bomoit u xiopuaom xene3a(lll), kak kauyecTBEeHHBbIE peaklUU Ha
¢benon. Peakuuu cepeOpsHOrO 3epkana U CO CBEXENOIy4eHHBIM ruzapokcuaom menu(ll) npu
HarpeBaHUM, KaK KayeCTBEHHbIE peakUuu Ha ajbaeruabl. OOpas3ipl MypaBbUHOH, YKCYCHO,
[aJIbMUTHHOBOM M CTEAPUHOBOM KHMCIIOT U UX PACTBOPUMOCTD B BOZE. AJNIBJCTHHBIE CBOMCTBA U
CBOMCTBa MHOTOAQTOMHBIX CIIMPTOB INMIOKO3bI B peakuuu ¢ ruapokcuaom  meau(1l).
Wnentudukanus kpaxmana. KayecTBeHHbIe peakliny Ha OEIIKH.

Jlabopamopnsie onvimpi. CpaBHEHUE CKOPOCTH HCHApPEHHMs BOABI UM ATAHOIA.
PactBoprMoCTh muieprHa B Boie. XMMHUYECKHE CBOMCTBA YKCYCHOW KHCIOTBI. OmnpenencHue
HETPEIeTbHOCTH PAaCTUTENLHOTO Macia. MineHTudukamus Kpaxmana B HEKOTOPHIX MPOTYKTax
nuTaHus. M3roroBieHue KpaxmalbHOro Kiencrtepa. M3roroBieHne Monueneil MOJeKya aMUHOB.
N3roroBnenne MoaeIu MOJIEKYJIbI NIMIAHA.



Ipakxmuueckan padoma. VineHtndukaiys opraHideckux COSTUHCHHUI.

Oprannyeckasi XuMusl ¥ 001IECTBO

buorexnoaorus. Ilepuoasr e passutus. Tpu HampaBiieHHs OHMOTEXHOJOTHMHU: TCHHAsS
(I/IJII/I FGHCTI/I‘-IGCKaSI) HHKCHCPUA; KICTOYHAA HWHKXCHCPUS, ouoJIornyeckas HWHXKXCHCPUS.
I'enernueckn wmomudunupoBanueie opraHm3Mel  (IMO) w©  TpaHCreHHas  MPOXYKIHSL.
Knonuposanue. IMMoOuin30BaHHbIE PEPMEHTHI U HX IIPUMEHEHUE.

Ioaumepsnl. Kiaccubukanus moaumepoB. VCKycCTBEHHbIC MOJIMMEPBI: EIUTYIOU,
alleTaTHbIN MENK, BUCKO3a, LET0]aH.

Cunrernyeckue moauMepbl. [lonmumepusaiys W TONUKOHICHCALUS, KaK CHOCOOBI
noJiy4yeHus: noauMmepoB. CuHTeTndyeckue Kayuyku. [lomuctuposn, TeyoH U MOTMBHHUIXIOPH],
KaK MMpe/ICTaBuTeN! miacTMacc. CHHTETHYECKUE BOJIOKHA: KallpOH, HAWIIOH, KEBIIap, JTaBCaH.

Hemoncmpayuu. Kormiekun Kay4qyKoB, IIIACTMAcC, CHHTETHIECKUX BOJIOKOH W M3JICITHH
u3 Hux. @DepMEeHTAaTHBHOE pa3lioKCHHE TIEPOKCHIA BOJOPOAAa C IIOMOMIBI Karaia3bl
CBEXKEHATEPTHIX MOPKOBH WM KapToders.

Jlabopamopnsie onvimel. O3HAKOMICHUE C KOJUICKIMSMH Kay4yKOB, IUIaCTMAcC M
BOJIOKOH.

Ipakxmuueckas padoma. Pacrio3HaBaHUE TIIACTMACC ¥ BOJIOKOH.

Conepxanue kypca. 11 kiaacc. ba3oBblii ypoBeHb

CrtpoeHue BelmecTB

OcHoBHbBIE cBelleHHsI 0 cTpoeHuH atoma. CTpoeHHE aToMa: COCTaB siipa (HYyKJIOHBI) U
anekTpoHHas oOomouka. [lonste 00 wu3oromax. I[loHSATHE O XUMHYECKOM OSIIEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM siIpa.

ITepuognyeckas cucrema xumMuueckux 3jeMenToB /[. U. MeHnaesieeBa B cBeTe cBeTe
y4yeHHs1 0 cTpoeHMH aroma. Pusnueckuil cmbica npuHsTodl B Tabmune /. M. Menneneesa
CUMBOJIMKHU: TIOPSAJIKOBOTO HOMEpPA 3JIEMEHTa, HOMEpa Nepuoja U Homepa rpynnsl. [lonsTue o
BAJICHTHBIX AJEKTpoHax. OTOOpaKeHne CTPOCHUS IEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKHUX
AIIEMEHTOB C TIOMOIIIBIO TEKTPOHHBIX U ANEKTPOHHO-TpadudecKkux Gopmyi.

OObsicHEeHNE 3aKOHOMEPHOCTEN M3MEHEHHs CBOWCTB 3JIEMEHTOB B IEpUOJAX M Ipymmax
MEPUOJNYECKON CUCTEMBI, KaK CIEACTBUE UX AIEKTPOHHOTO CTPOCHHMS. DIEKTPOHHBIE CEMEICTBA
XUMUYECKHUX NIEMEHTOB.

CpaBHenne Ilepmoguyeckoro 3aKoHa M TeOPUM XMMHYECKOr0 CTPOEHUSI Ha
¢unocodckoii ocHOBe: TNPEANOCHUIKM OTKpbITUA llepuonnueckoro 3akoHa W TEOpPUU
XUMHUYECKOTO CTPOEHUS OPraHUYECKUX COCIUHEHUN; pOJib JUYHOCTH B MCTOPUU XHMHH;
3HAYEHUE NIPAKTUKH B CTAHOBIICHUU U Pa3BUTUM XUMHUYECKUX TEOPHUH.

HNonnasi xumuveckasi CBSI3b M HOHHbIEe KpHCTALIMYecKHe pewméTku. Karnonel u
aHMOHBI: UX 3apsi/bl M Kiaccu(UKAIMs MO COCTaBy Ha MPOCThIE W CIOXHBIE. [IpencraBuTeny.
[TonstTe 00 MOHHON XHMMHYecKOW cBs3M. MoHHas KpucTamiuyeckas pemérka u (usnueckue
CBOICTBa BEUIECTB, O0YCIOBIEHHBIE 3TUM CTPOECHUEM.

KoBanieHTHasi XuMu4eckasi CBsI3b. ATOMHbIE U MOJIEKYJISIPHbIe KPUCTALJIMYEeCKHe
pemiéTku. [oHsATHE O KOBAJIEHTHON CBSI3H. DJIEKTPOOTPHUIIATEIBHOCTD, HEMOJIIPHAS U MOIspHAs
KOBaJIGHTHBIE CBSI3U. KpaTHOCTh KOBaJEHTHOH CBsI3U. MexaHu3Mbl 00pa30BaHUsI KOBaJCHTHBIX
CBsi3el: OOMEHHBIM UM JIOHOPHO- akKUenTopHbId. [lomsgpHOCTH MONEKysbl, Kak CIEACTBUE
MOJIAPHOCTHU CBSI3U U T€OMETPUU MOJIEKY/bl. Kpucrannuyeckue peméTku ¢ 3TUM THIIOM CBSI3U:
MOJIEKYJISIpHbIE U aToMHble. Du3nueckue CBOICTBA BEILIECTB, OOYCIOBIEHHBIE THUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

Mera/uinyeckass c¢Ba3b. [loHATHE O METAUIMYECKOM CBA3M M METAJUIMYECKUX
KPUCTAJIUIMYECKUX  pemérkax. Dusnyeckue CBOWCTBA METAUIOB HAa  OCHOBE 170:¢
KPUCTAJUIMYECKOrO CTpoeHus. [IpruMeHeHue MeTayuloB Ha OCHOBE HUX CBOMCTB. UEpHbBIE M
LIBETHBIE CIUIABBI.



Bogoponnas xumu4yeckasi CBf3b. MEXMOJNEKyJIsspHass M BHYTPUMOJIEKYJIIpHas
BOJIOPOJIHBIE CBSI3U. 3HAUEHUE MEKMOJIEKYJISIPHBIX BOJOPOJHBIX CBSI3€d B MPHUPOJAE U KU3HU
YeJI0BEKa.

IMoaumepsl. [lonyuenune nonuMepoB peakuusMU MOJIUMEPU3ALUN U TTOJIMKOHIEHCAIUH.
Bakneimmue npeacTaBUTENN IUIACTMACC U BOJIOKOH, MX IOJY4YEHHUE, CBOMCTBA M NPUMEHECHHE.
[ToHsiTHE O HEOPraHMYECKUX MOJIMMEPAX U X IMPEICTaBUTEIN.

Jucnepcuble cuctembl. [loHATHe o nucnepcHol (a3e M AUCHEPCHOHHOW cpene.
ArperarHoe COCTOSIHHE pa3Mep 4acTHll (a3bl, KaKk OCHOBA JJIs KJIACCU(PUKALMU JUCTIEPCHBIX
cHUCTEeM. OMYIBbCUM, CYCIIEH3UH, a3p030Jd — TPYyHNbl TIPyOOAMCHEPCHBIX CHUCTEM, UX
MPEICTABUTENIN. 30U U TelIM — TPYyNNbl TOHKOIUCIEPCHBIX CHCTEM, MX IPEACTaBUTEIM.
IlonsiTvie 0 cUHEpE3NCe U KOAryJIsALUu.

Hemoncmpayuu. Ilepuognyeckor cucteMbl XuMHYeCKuX 3neMeHToB [[. Y. MeneneeBa
B pa3nuyHbIX (Qopmax. Mozenb MOHHOW KpPUCTAJUIMYECKOM pemETKM Ha MpUMepe XJIopuia
Harpus. MuHepanbsl C 3THUM THIOM KPUCTAUIMYECKOM DPEIIETKOM: KajabLUT, raiaut. Monenu
MOJIEKYJISIPHOM KPHUCTAJUIMYECKOM PEIIETKH Ha NPUMEPE «CYyXOro JbJa» WM HOAA U aTOMHOHN
KPUCTAJUIMYECKOM pemETKH Ha mpuMepe anmasa, rpadura winm KBapua. Mopenb MOJISIpHOTO
00béMa raza. Mozenu KpUCTaNIMUECKUX PemETOK HEKOTOphIX MeTanioB. Komiekuun o6pasios
Pa3IMuYHBIX AUCTIEPCHBIX cucTeM. CHHEpE3UC U Koaryssusl.

Jlabopamopnsie onwvimer. KOHCTpyHpPOBaHME MOJEIN METAIIMYECKON XUMHUYECKON
cBsi3u. llonmydeHune KOJIOMIHOTO pacTBOpa KypHHOTO Oe€lika, HMCCIEIOBAaHUE €ro CBOHCTB C
IIOMOIIBIO JIA3€pPHOM YKa3KH M IpPOBEIEHUE ero neHarypauuu. Ilomyudenue smynbcuun
pacTUTEIBLHOTO Macia U HabmroieHue 3a e€ paccioeHueM. [lonydyeHne cycrnen3n «u3BeCTKOBOTO
MOJIOKa» U HaOMoieHue 3a €€ celMMeHTalueil.

XuMHYecKHe peakuu

Kinaccnpukanusa XuMHYECKHX peakuui. AJUIOTponM3auuss U W30MEpU3alusd, Kak
peakiu 0e3 M3MEHEHHUs cOCTaBa BemecTB. Asmorponus W e€ mpuumHbl. Knaccudukarms
peaxiuii 1o pa3IMYHBIM OCHOBAHUAM: IO YUCIY U COCTaBY PEareHTOB U MPOIYKTOB, 1O ¢ase, 1o
WCTIOJIb30BAaHHIO KaTanu3aropa Wik ¢epMeHTa, 1o TemioBoMmy 3¢dekty. TepMoxummuueckue
YPaBHEHHUs peaKLuil.

Cxopocth XHMHYeCKHX peakuuii. Dakropbl, OT KOTOPBIX 3aBUCUT CKOPOCTh
XMMHMUYECKMX PpEaKkLMi: @pUpoJa pearupyrollux BeELECTB, TEMIEparypa, IUIOWAanb HX
CONIPUKOCHOBEHUS! PEArupyroUIMX BELIECTB, MX KOHLEHTpallus, HPHUCYTCTBHE KaTajau3aTropa.
[Tonsatne o karamuze. DepMEHTHI, Kak OWOJIOrMYECKHE KaTanu3aTopbl. VHruOUTOpHI, Kak
«aHTOHMMBD) KaTaJ3aTOPOB U UX 3HAYCHHUE.

XuMunueckoe paBHoBecHe U cnocodbl ero cMmemenus. Knaccupukanus XMMHUYECKUX
peakuuii 1Mo Nnpu3Haky MX HanpasieHHUs. [loHsTne o0 0OpaTHMBIX PEAKIUSAX U XUMHYECKOM
paBHoBecuu. [Tpuniun Jle-Illarense u cnocoObl cMeIIeHUsT XUMUYECKOTO paBHOoBecus. OOrmas
XapaKkTEepUCTHKA pPEaKIMil CUHTE30B aMMHaka M okcuaa cepbl(VI) u paccMoTpeHue ycnoBuid
CMEILEHNUS UX PAaBHOBECHS HA TPOU3BOACTBE.

I'maposms. OOpatumblii 1 HEOOpaTUMBIM TUAPOAU3bI. [WMIpONM3 colel U ero THUIBL.
I'maponu3 opraHM4eckux COEIUHEHHWH B JKMBBIX OpPraHM3MOB, KaKk OCHOBa OOMEHa BEILECTB.
[TonsiTHEe 00 YHEpreTHIEecKkOM OOMEHE B KJIIETKE M POJIM THAPOSIN3a B HEM.

OKHCINTEIBbHO-BOCCTAHOBUTEIbHBIC  peakuuu. CTeneHb  OKUCIEHHA U €€
orpesiesieHue mo (hopMyiaM OpraHMYeCKUX U HEOPraHMUECKUX BEUIECTB. DIEMEHTHI U BEIIEeCTBa,
KaK OKHCJIMTEIN M BOccTaHOBUTENW. [loHsATHME O mporeccax OKUCIEHHS U BOCCTAHOBJICHMS.
CocraBiieHre ypaBHEHUN XUMUYECKUX PEaKIIMi Ha OCHOBE AJIEKTPOHHOTO OasiaHca.

DJIEKTPOJIM3 PACIIABOB M PACTBOPOB YIEKTPOJHMTOB. XapaKTEPUCTUKA IEKTPOIIN3a,
KaK OKHCIIUTEIbHO-BOCCTAHOBUTENBHOTO Iporecca. OCOOEHHOCTH IEKTPOJIN3a, IPOTEKAIOIIEr0
B PAacTBOpPAX 2JEKTPOIUTOB. [IpakTHueckoe NMpUMEHEHHE NIEKTPOIU3a: MOJIYYEHHE TaJOreHOB,
BOJIOPOJIa, KHUCIOpOJa, IIEJTOYHBIX METAJJIOB M LIEJIOUEH, a TaKKe aJlOMUHUS JIEKTPOIU30M
pacIulaBOB M PacTBOPOB COCIMHEHWM O3THUX dJ1eMEHTOB. IloHsATHME O TraJbBaHOIUIACTUKE,
rajbBaHOCTETUH, paQUHUPOBAHUH LIBETHBIX METAIIIOB.



Jemoncmpayuu. PactBopeHue CepHOW KHMCIOTHI U aMMHAYHOM CEMUTphl M (PUKcalus
TEIJIOBBIX SIBJICHMM I 3THX IPOLECCOB. B3anmMonencTBus pacTBOPOB COJSIHOM, CEPHOM M
YKCYCHOM KHCJIOT OJMHAKOBOM KOHIIEHTPAIUU C OIMHAKOBBIMM KyCOYKaMU (TpaHylaMu) [IMHKA U
B3alMOJICHCTBUE OJMHAKOBBIX KyCOYKOB pa3HbIX METaUIOB (MarHusi, LHMHKA, >KeJle3a) C
pPacTBOPOM COJITHOM KHCJIOTHI, KaK IMPUMEP 3aBUCHMOCTH CKOPOCTH XMMHMUYECKMX PEaKUUd OT
NpUPOABI BeHlecTB. B3anMmojeiicTBUE pacTBOpOB THOCYIb(para HATPUs KOHUEHTpPAIMH U
TEMIIEPATYppl C PacTBOPOM CEPHOM  KHUCIOTHL. MoOIEnMpoOBaHUE  «KHUIISIIETO  CIIOS.
Hcnonb3oBanne HEOPraHMYECKUX KaTalM3aToOpoB (CoJiel xeye3a, HoAuAa Kaiaus) U MPUPOTHBIX
00BEKTOB, colepXkalux Karanady (cblpoe Msco, Kaprodesnb) Uil pasiIoKeHUs HepoKcHia
BOJlOposia. B3auMonelicTBUe IMHKA C COJNSIHOM KHMCJIOTOM HUTpAaroM cepedpa, Kak MpUMEpHI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON peakuui M peakuuu oOMmeHa. KoHcTpyupoBaHue Moaenu
anekTponu3épa. BupeopparMeHT ¢ MpOMBIIIICHHOW YCTaHOBKH JUIS MTOTYYCHHUS AIFOMUHHUSL.

Jlabopamopnusie onvimui. nmoctpauns npasuia beproie Ha MpakTHUKE — MPOBEACHHUE
peakuuii ¢ 00pa3oBaHUEM OCaJIKa, Ia3a U BOAbIL. [ eTeporeHHbli KaTaau3 Ha IPUMEPE Pa3IoKeHUs
IIEpOKCUA BOIOPOJA B IIPUCYTCTBUU JUOKCHIA MapraHua. CMeIleHue paBHOBECHUS B CUCTEME
Fe’* + 3CNS™ < Fe(CNS);. UcnbiTanne MHIMKATOPaMK CPEbl PACTBOPOB COJIEH PasIMUHBIX
TUNOB. OKHCIUTEIbHO-BOCCTAHOBUTENIbHAS peakius MW peakius oOMeHa Ha mpumepe
B3alMO/IeCcTBUS pacTBOpoB cyibdara meau(Il) ¢ xenezom u pacTBOpoM mien04H.

Ilpakmuueckaa paboma. PelmieHne >KCIIEPUMEHTANIBHBIX 33134 MO0 TeMe «XHMMHYECKas
peakuus.

BemecrBa u ux cBoiicTBa

Metanabl. Ou3uveckue CBONCTBA METAJUIOB, Kak (QYHKIOHS WX CcTpoeHUs. JlemeHue
METaJUIOB Ha TIpyNmbl B TEXHUKE M XHMHU. XHUMHUYECKHME CBOMCTBA METAUIOB H
ANEKTPOXUMHUUECKUI pan  HanpsokeHuil. [loHstme o MeTtamnorepMuu (aIOMUHOTEPMHUH,
MarHueTepMHH U JIp.).

Hemeranubl. baaropoanble rasbl. Hemeramwibl kak okucnutend. Hemeramnel kak
BOCCTAHOBHTENH. Ps1 anekTpooTpunarenbHocTH. IHepTHBIE Wiy 651aropoaHbIe rassl.

Kucaorsl Heopranmveckue W opraHmyeckue. KHCIOTBI ¢ TOYKM 3pEHHUS aTOMHO-
MOJIEKYJISIPHOTO yueHUs. KHCIOTBI ¢ TOUKM 3pEHMs TEOPUM DIEKTPOJIUTUYECKON TUCCOLUALIUN.
Kucnorel ¢ TOYKM 3peHHs TPOTOHHOW TeopuH. OOmMEe XUMHUYECKHE CBOMCTBA KHCIOT.
Knaccugukanus Kucior.

OcHoBaHMSI HeOpPraHW4YecKue M opraHnyeckue. OCHOBaHUS C TOUYKU 3PEHUSI aTOMHO-
MOJIEKYJISIPHOTO yueHHsl. OCHOBaHUS C TOUKH 3PEHUS TEOPUU DIIEKTPOIUTHYECKON JUCCOLUALINY.
OcHOBaHMS C TOYKH 3peHHsI MPOTOHHON Teopuu. Kiaccubpukanms ocHOBaHMNA. XHUMHYECKHE
CBOMCTBA OPraHMYECKUX U HEOPTaHUYECKUX OCHOBAHUI.

AM¢oTepHble cOelMHEHHS] HeOpraHuMvYeckue M opranmveckue. Heopranuueckue
amM(oTepHbIe COEAMHEHUS: OKCUBI U TUAPOKCUBI, — UX CBOMCTBA U moiryueHue. AMpoTepHbie
OpraHUYECKHE COEIMHEHUS Ha IPUMEPEe aMUHOKHUCIIOT. [lenTuapl u nentuaHast CBs3b.

Coun. Knaccudukamus coneid. JKéctkocTh Bobl U crocoObl €€ ycrpanenus. Ilepexon
kapOoHaTa B rHIpokapOoHaT u 00paTHO. OOIIME XUMHUECKHE CBOMNCTBA COJEH.

Hemoncmpayuu. Komnekuuss merainos. Kosuteknust HeMmerauioB. Bsaumopeictshe
KOHIICHTPUPOBAaHHOM a30THOM KHUCJIOTBI C MeIpl0. Bcemblllka TepMUTHOM cMecu. Bcermblmka
4EPHOrO TNOpoXa. DBbITECHEHHE TaJlOTEHOB U3 HMX PACTBOPOB JIPYIMMHM TajlOT€HAMM.
B3aumogeiicTBue napoB KOHIEHTPHUPOBAHHBIX PAaCTBOPOB COJISHON KUCIIOTHI U aMMHaKa («JIbIM
6e3 orusa»). [lonmyyeHne aMmmHaka U U3yuyeHHe ero CBOWCTB. Pa3nuyHble ciyyan B3auMOAEHCTBUS
pacTBOpPOB COJIEM AIIOMUHHS CcO WENOYbIO. [lomyueHne ECTKOW BOABI M YCTpaHEHUE €€
KECTKOCTH.

Jlabopamopnvie onvimer. IlonyueHue  HEpPACTBOPUMOTO THUAPOKCHIA U €T0
B3aMMOJEUCTBHE C KHCIOTOM. lccienoBaHne KOHLUEHTPUPOBAHHBIX PACTBOPOB COJSTHOW U
YKCYCHOHM KHCIIOT KareJIbHBIM METOAOM IpH WX pa3dapieHuu Bopoil. [lomyuenune amdorepHOro
TMIPOKCHJA U U3YyYEHHUE €ro CBOWCTB. [IpoBeneHne KauyeCTBEHHBIX PEaKLUi IO ONPENEICHUIO
COCTaBa COJIN.
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Ilpaxkmuueckasa padoma. PelieHne >kcriepuMeHTAIBHBIX 3aa4 110 TeMe «BemecTBa u ux
CBOICTBaY.

XuMHs 4 COBpeMeHHOoe 00111eCTBO

IMpouszBoacTBO0 amMmMumaka u MeraHosa. [loHATHE O XUMHUYECKOW TEXHOJOTHH.
XWMHYECKHUE PEakIWu B TMPOU3BOACTBE amMMHaka M MeTaHoja. OOmias kiaccuUKaIrMOHHAS
XapaKTepUCTHKA pPEaKIMi CUHTE3a B IMPOU3BOJACTBE 3TUX MPOAYKTOB. HayuHble NpUHLMIIEI,
JIe)Kalllie B OCHOBE MPOU3BOJICTBA aMMHaKa U MeTaHosa. CpaBHEHUE ATUX MTPOU3BOJICTB.

XuMnuyeckass TIpPaMOTHOCTh KAK KOMIIOHEHT o00Iieil KyJbTYpbl 4eJiOBeKa.
MapkupoBKa YMaKOBOYHBIX MaTe€pHalioB, JJIEKTPOHUKH M OBITOBOM TEXHHMKH, SKOJIOTHYHOTO
TOBapa, MPOAYKTOB MUTAHHUS, STUKETOK 110 YXOAY 3a OJIEKI0M.

Jemoncmpayuu. Monenb NPOMBINUICHHON YCTAHOBKHM IOJIyYEHHUS CEPHOW KHUCIOTBHI.
Mopenb KOJOHHBI CHHTE3a aMMHaka. BupeopparMeHThl M ClHalbl O CTETEHH JKOJOTHMYEeCKON
YUCTOTHI TOBApA.

Jlabopamopnuie onvtmal. V3yuenue MapKUpOBOK Pa3IUYHBIX BUOB MPOMBIILUIEHHBIX U
MPOJIOBOJILCTBEHHBIX TOBAPOB.

TemaTnueckoe miiannposanue kypca 10 kiacca
(1 4 B Hexemto, Bcero 34 u)

Ne ypoka | Tema ypoka

Tema 1. Ilpeomem opzanuueckoii xumuu. Teopua cmpoenusa opeanuyeckux coeounenuii A. M.
bymaeposa (2 u)

L [IpenMer opraHuyecKor XUMHH
2. OCHOBHBIE OJIOXKEHUSI TEOPUU XUMHUUYecKoro ctpoeHus: A. M. bytineposa
Tema 2. Yzneeo00poowt u ux npupoonwvie ucmounuxu (12 u.)

3. AJIKaHBI

4.

3. AJIKEeHBI

6. Ankanuensl. Kayuyku

7. AJIKUHBI

8. ApeHbl

9. [IpupoaHblii ¥ IONYTHBIA Ta3bl

10. HedTh 1 ciocoOw1 €€ nepepaboTku

11. Kamennslii yrons u ero nepepaboTka

12. Penienne pacueTHbIX 337124

13. [ToBTOpeHue n 06061eHNe 0 TeMe « Teopust CTPOCHUsI OPTaHMYECKUX COCTMHEHUM
A.M. bytneposa. YriieBoaopoab»

14. KonTponsHnas padora Ne 1 «Teopwust cTpoeHUst OpraHMUECKUX coequHeHuid A.M.
byTtnepoBa. Yrieronopoas»
Tema 3. Kucnopoo- u azomcooepycaujue opeanuueckue coeounenus (14 u)

15. OnHOAaTOMHBIE CITUPTHI

16. MHOroaroMHbIE CIIUPTHI

17. Penon

18. AJbIETU/IB Y KETOHBI

19. KapOoHOBBIE KHCIIOTHI

20. Craoxusie 3¢upsl. XKups

21. VYriieBoabl

22.

23. AMMHBI

24. AMMWHOKHCJIOTHI.

25. benku
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26. [TpakTuueckast pabota Ne 1. UneHTrduKaIms opraHndecKux COeAMHEHUN
27. [ToBTOpenue n 0606meHne no TemMe «Kucmopon- u a3oTcoaepkammue OpraHndecKue
COEIMHEHHUSD
28. KonTponsHas padota Ne2 «Kucmopoa- u a3oTconepikaime OpraHnueCcKue COSTMHECHUS)
Tema 4. Opeanuueckas xumusn u oouwecmeo (5 u)
29. buorexHonorus
30. [Tomumepsl
31. CuHTETHYECKHE TOJIUMEPHI
32. [IpakTnueckas padora Ne 2 Pacno3HaBaHue IJ1IacTMAacc M BOJIOKOH
33. Iloemopenue u 0606uienue
34. Toooean konmponvnaa paboma
Temarnueckoe miianupoBanue Kypca 11 kiaacca
(1 u B Hepemto, Bcero 34 u)
Ne ypoka | Tema ypoka
Tema 1. Cmpoenue eeuwgecme (10 u)
1. OCHOBHBIE CBEJICHHS O CTPOCHUH aromMa
2. [lepuonuueckas cucreMa XUMUUECKUX 3JIEMEHTOB
J1. 1. MeHieneeBa B CBETE YUEHHS O CTPOCHUU aroma
3. CpaBnenue [leproanueckoro 3akoHa U TEOPUU XMMUYECKOTO CTPOEHUS Ha
(dbumocodckoit OCHOBE
4. Honnas xumudeckast CBsi3b U HOHHBIE KPUCTAJUIMYECKUE PEHIETKU
5. KoBasieHTHast XuMu4eckasi CBs3b. ATOMHbBIE U MOJICKYIISIPHbIE KPUCTAIITNYECKUE
pELIETKU
6. MeTtannnueckasi XMMUYeCKas CBSI3b
7. BonoponHas xumuyeckasi CBsI3b
8. [Tonumepsl
9. JlucniepcHble CHCTEMBI
10. KonTponbHas padora Nel «CTpocHHE BEIICCTBY»
Tema 2. Xumuueckue peaxyuu (12 u)
11. Knaccudukarms XuMHYECKUX PeaKui
12. CKOpOCTh XUMHUECKUX PEAKIUN
13. OOpaTUMOCTh XMMHUYECKHUX pPeakIiil. XUMHUYEeCKOe PaBHOBECHE U CIIOCOOBI €ro
CMEUICHUs
14. I'upponus
15.
16. OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKITMH
17. DNEKTPOJIN3 pacIlyiaBOB U pacTBOpoOB. [IpakTuyeckoe mpuMeHEeHHE dIEKTPOIIn3a
18.
19. [IpakTuueckas pabora Ne 1. Pemenue skcriepuMeHTaNbHBIX 3a7a4 110 TEMe
«XHUMHUYECKHE PEAKITUN
20. [ToBTOpeHue 1 0000IICHUE IO TEME « XUMUUYECKUE PEAKITAN)
21. KonTposibHas padora Ne 2 110 TeMe « XMMHYESCKUE PEAKIIHI)
Tema 3. Bewecmea u ux ceoiicmea (9 u)
22, Mertaubl
23. Hewmerannel. bnaropoassle rassl
24. Kuciorel HeopraHndeckue U OpraHu4eCcKue
25. OcHoBaHUsI HEOPraHUYECKUE U OPTraHUYECKUE
26. AMdoTepHbIe COSTMHEHNS HEOPTaHUYECKUE M OPTAaHNYECKUE
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27. Conu
28. [IpakTuueckas padbota Ne 2. Penenne skcriepuMeHTaIbHBIX 331a4 110 TeMe «BemiecTsa u
HUX CBOMCTBa»
29. [ToBTOpeHue n 00600IICHIE TEMBI
30. KonTponbHas padora Ne 2 o teme «BelecTBa 1 KX CBOHCTBa»
Tema 4. Xumusa u cospemennoe oouiecmeo (3 u)
31. XuMHu4ecKas TEXHOJIOTHS
32. [Tpon3BoACTBO aMMHaKa U METaHOJIA
33. XuMuYecKasi IpaMOTHOCTb KaK KOMIIOHEHT 0o0LIel KyJIbTYphl YeJIOBEKa
34. Hmozoeasa konmponvhaa paboma 3a Kypc cpeoHel UKol

OobopynoBanne LlenTpa 00pa3oBaHus eCTECTBEHHO-HAYYHON M TEXHOJIOTHYECKOM
HanpasiaeHHocTell «Touka pocta» MBOY «besuibikckas COILL», necnonb3zyemoe npu
peau3aluy NporpaMmbl

Hugposeas nabopamopus no xumuu (yuenuueckas)

Komnnexranusi:

becnpoBoaHOI MyJIBTHAATYMK 110 XUMUU C 4-Ms BCTPOSHHBIMU JaTYNKAMH:

Haruuk pH ¢ quanazonom usmepenus He yxe yem ot 0 o 14 pH

JlaTunk BBICOKOW TemrmepaTypbl (TEpMOIApHbI) ¢ AMalla30HOM U3MEpeHUs He yxe dem oT -100
1o +900 C

JlaTuuK 3IIEeKTPONPOBOAMMOCTH C JuanazoHaMu u3mepeHus He yxe uem ot 0 qo 200 mxCwm; ot 0
10 2000 mxCwm; ot 0 1o 20000 MxCwMm

JlaTunk TemnepaTypbl IUIATUHOBBIN C TMaNa30HOM H3MepeHus He yxe yeM oT -30 no +120 C
OTtnenbHBIC TATYUKU:

JlaTuyuK OnTHYEeCKOM MIIOTHOCTH 525 HM

Akceccyapsl:

Ka6enp USB coeannuTenbHbIN

3apsigHOE yCcTpoiicTBO ¢ Kabenem miniUSB

USB Apnantep Bluetooth 4.1 Low Energy

Kparkoe pyKoBOICTBO MO 3KCIUTyaTaluu MUQPpoBoil 1aboparopuu

Ha6op nabGopaTtopHoii ocHacTKH

ITporpammHoe obecrieueHue




