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IlnaHupyeMblie pe3yJbTaThl 0CBOEHHS MPEIMeTa XUMHUS

JlesiTenbHOCTD yuuTeNs B 00y4eHUU XUMHUH B CpeIHEH IIKOJIE T0JKHA OBITh HallpaBiieHa
Ha JIOCTIKEHUE 00yUJaAIOIUMUCS CICAYIONUX JIHYHOCHHBIX Pe3)/IbmMAamog.

. B IIEHHOCTHO-OPUEHTALIMOHHON cepe — oco3Hauue POCCUNUCKON TpakIaHCKOMN
UJEHTUYHOCTH, TATPUOTU3MA, YYBCTBA TOPJIOCTH 32 POCCUMCKYIO XUMUYECKYIO HAYKY;

. B TPYHOBOM cdepe — 2comosHocms K OCO3HAaHHOMY BBIOOPY AaiibHEHIIeH
00pa3oBaTeNbHOI TPACKTOPUU WIH TPYAOBOH €ATEIHHOCTH;

. B TI03HABaTCIbHON (KOTHUTHBHOW, WHTEIUIGKTYaIbHON) chepe — ymenue
VIPaBISTh CBOCH TO3HABATENBLHOW JCSATEIBHOCTBIO, 20MOBHOCMb U CHOCOOHOCHb K
0o0pa3oBaHMIO, B TOM YHCJIIE CaMOOOpPa30BaHUIO, Ha MPOTSIXKEHUU BCEH KU3HU; CO3HATEIbHOE
OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BAHHMIO KAaK YCJIOBUIO YCIIEUIHOW MPO(EeCCHOHATBHOU U
00LIECTBEHHOM AESITETbHOCTH;

. B chepe cOepekeHHS 3I0pPOBbS — npuHsmue W pearusayusi NCHHOCTEH
3I0pOBOTO M Oe3omacHOro o0pa3a JKW3HH, Henpusimue BPEIHBIX TPHUBBIYCK (KYPCHHS,
ynoTpeOaeHus] alKorolisi U HAPKOTHUKOB) HA OCHOBE 3HAHUWA O TOKCMYECKOM U HAPKOTHYECKOM
JIEHCTBHU BEIIIECTB;

Memanpeomemuvimu pe3yibmamamu 0OCBOCHUS BbIIIYCKHUKAMU CPEIHEN LIKOJIbI Kypca
XUMUU SBJISIFOTCS:

. UCNONb306aHUe YMEHUW W HAaBBIKOB PAa3JUYHBIX BHJIOB I[103HABATEIbHOU
NESTENIbHOCTH, HpUMeHeHUe OCHOBHBIX METOAOB TO3HaHMs (CHCTEMHO-MH(OPMAIIMOHHBIH
aHajau3,  HaONIOZCHWE, W3MEpPEHUEe, TMPOBEICHHUE  OKCIEPUMEHTa,  MOJCIMPOBAHHUE,
UCCIIEIOBATENbCKAs  JIEATENbHOCTh) I M3Y4YCHHs] DPA3JIMYHBIX CTOPOH  OKpYXKalouleH
JIEHCTBUTEIIFHOCTH,

. 61adeHyue OCHOBHBIMU HWHTEIUICKTyaJbHBIMU omepanusiMu  (QpopMyIHpoBKa
TUIOTE3, aHallM3 W CHHTE3, CPaBHEHHME W cHCTeMaTH3alus, 00O0OIIeHHe M KOHKpPETU3allHs,
BBISIBJICHUE TPUIMHHO-CIIEJICTBEHHBIX CBS3€H U MOUCK aHAJIOTOB);

o nosHanue OOBEKTOB OKPYXKAIOLIEr0o MHpa OT OOIIero 4vepe3 OCOOEHHOE K
eIMHUYHOMY;

° ymeHue BBIABUIaTb HJACHU W OIIPCACIIATH CPCACTBA, HGO6XOI[I/IMBI€ 1 UX
peanu3anum;

. YMeHue ONPENENSATh LEeNd W 3aa4yd  JeSTeNbHOCTH, BBHIOMpPATh CpEACTBa
pcamm3anuu Uejinu U MPUMCHATH UX Ha ITPAKTUKE,

. UCNONb308aHUe  PA3TMYHBIX ~ MCTOYHMKOB  JUIS  TIOJNyYCHUS  XUMHYECKOH

uHpOpMalnH, TOHUMaHUE 3aBUCUMOCTHU COJiepKaHus U (GOpMBbI IIpeACTaBIeHUs HHPOPMALIUU OT
1eseld KOMMYHUKAIMK U a/Ipecara;

o YMeHue TIPOTYKTUBHO OOINATHCS M B3aUMOJICHCTBOBAaTh B MPOILIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTBIBaTh MO3MLMU JAPYIMX YYAaCTHMKOB JESATEIBHOCTH, 3((EKTUBHO
paspemiaTh KOH(IUKTHI;

o 20MO6HOCMb W CHOCOOHOCTH K~ CaMOCTOSATENBHOM  MH(OPMAaLMOHHO-
[IO3HABATEJILHON JEATEIbHOCTH, BKIIIOUasl YMEHUE OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOYHUKAX
uH(pOpMalliK, KPUTUYECKH OLIEHMBATh U WHTEPIPETHPOBATH MHPOPMAIHIO, MOIYyYaeMyIo W3
pa3IMYHbIX UCTOUYHUKOB;

o VMeHue WCIONb30BaTh CpPeICTBA HWH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
texHojoruit (manee — WKT) B pemeHuM KOrHUTUBHBIX, KOMMYHHKAaTHUBHBIX H
OpPraHU3alMOHHBIX 33/1a4 ¢ COOJIOIeHUEM TpeOOBaHMN SPrOHOMMKH, TEXHUKU OE30MAcCHOCTH,
TUTHUEHBI, pecypcocOepexeHusl, MPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(MOPMAIMOHHOU
0e30IMacHOCTH;



° 6naoenue SI3bIKOBBIMHM CPEJICTBAMU, B TOM YHCIIC U SI3BIKOM XHMHH — YMEHHUE
SICHO, JIOTHYHO ¥ TOYHO HM3JIaraTh CBOIO TOYKY 3PCHHUS, UCIOJIH30BaTh aJICKBATHBIC S3BIKOBBIC
Cpe/ICTBa, B TOM YHCJIC ¥ CUMBOJIbHBIC (XUMHYCCKHE 3HAKU, (POPMYJIBI U YPABHCHHUS).

Ilpeomemuvimu pesynomamamu W3y4YCHHS XUMHHM Ha 0a30BOM YPOBHE Ha CTYICHH
CpeIHero o0mIero 00pa3oBaHus SIBISIOTCS:

l. B IO3HABATEILHOM cepe

o 3Hanue (NOHUMAaHUe) N3YYCHHBIX MMOHSATHIA, 3aKOHOB ¥ TEOPHH;

. VMeHue ONUCHIBAaTh JEMOHCTPALlMOHHBIE U CAMOCTOATEIBHO NPOBEIEHHBIE
AKCIIEPUMEHTBI, UCII0JIb3YS AJIsl TOIO ECTECTBEHHBIN (PyCCKH, POJIHON) A3bIK U A3bIK XUMUU;

J YMeHue KIacCU(PHUIMPOBATh XMMUYECKUE 3JIEMEHTHI, IIPOCTbIE U CIOXKHbIE

BEIIECTBA, B TOM YHMCJIEC M OPTraHWYECKHE COCIUHEHHS, XMUMHYECKHE PEaKIUh 0 Pa3HbIM
OCHOBaHHUSIM;

L4 YMeHue - XapaKTEpHu30BaTb HU3YUYCHHBIC KJIaCChbI HCOPTraHNU4YCCKUX n
OpPraHu4YCCKux COG,HHHeHHﬁ, XUMHYCCKUEC PCAKIIUH,
L4 20mo6HOCmb TPOBOAUTDH XUMHUYICCKHM 9KCIICPUMCHT, Ha6JIIOZ[aTI) 3a €ro

NpOTeKaHWeM, (PHUKCHPOBAaTh  PE3yNbTaThl  CaMOCTOSITEIBHOTO ¥ JIEMOHCTPHUPYEMOTO
SKCIIEPUMEHTA U JI€J1aTh BBIBOBIL;

. ymeHnue (HOPMYIMPOBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, MPOTHO3UPOBATH
CBOMCTBA HEU3YUYEHHBIX BEIIECTB [10 aHAJIOTUU CO CBOMCTBAMU M3YUYEHHBIX;
. NOUCK WCTOYHHKOB XMMHYECKOH HH(OpMaIu, MOJy4eHHE HEOOXOTUMOM

uH(popMaluy, €€ aHalu3, M3rOTOBJIEHHE XUMHUYECKOIO0 HH()OPMALMOHHOTO NPOAYKTAa U €ro
IIPE3CHTALINS;

. énadenue 0053aTENbHBIMU CIPABOYHBIMU MarepuasiaMu: Ilepuoanueckoi
cucteMoM  xumuueckux  anemeHToB [ V1. MengeneeBa, TaOnuieil  pacTBOPUMOCTH,
JNEKTPOXUMHUYECKUM PAJOM HANPSKEHUN METaUIOB, PSAAOM 3JIEKTPOOTPULIATENIBHOCTH — JUIS

XapaKTePUCTUKU CTPOCHHS, COCTaBa MU CBOWCTB AaTOMOB XHUMHYECKUX JJIEeMEHTOB |—IV
NepUoA0B U 00pPa30BaHHBIX MU MTPOCTHIX U CIOKHBIX BEIIECTB;
° ycmauosienue  3aBUCUMOCTM  CBOMCTB M NPUMEHEHUS  BaKHEWIIMX

OpTraHU4YCCKUX COGI[I/IHCHI/Iﬁ OT UX XHUMHYCCKOIO CTPOCHHsA, B TOM UYHCIC U O6yCJ’IOBJ’I€HHBIX
XapaKTCPOM 3TOI0 CTPOCHUA (npeneanHM NN Here)leJIBHBIM) 1 HAJIMYHUEM CI)YHKLII/IOHEU'ILHLIX

rpynr;

. MoOenupogaHue MOJIEKYIl HEOPTaHMUECKUX U OPTaHUYECKHX BEIIECTB;

. NnoOHUMAHUe XUMHMYECKOM KapTUHBl MHUpa Kak HEOThEeMIIEMOW 4YacTH
L(EJIOCTHOM Hay4YHOU KapTHUHBI MUDA;

. B_IICHHOCTHO-OPHEHTAIIMOHHOU cdepe — auaiuz U oyeHka TIOCASACTBHUN I

OKpY’Karolie cpezbl ObITOBOM M NPOM3BOJCTBEHHOM NESATEIBHOCTH YEJOBEKA, CBSA3aHHOU C
MIPOU3BOJICTBOM U NEPEepabOTKON XUMUYECKUX TPOAYKTOB;

1. B TpynoBoit chepe — npogedenue XUMHUYECKOTO HKCHEPUMEHTA; pazeumue
HABBIKOB y4€OHOH, MPOEKTHO-UCCIIEAOBATEIbCKOM W TBOPUYECKON JESATENbHOCTH MpU
BBITNIOJTHEHUH WHIUBUAYAJIbHOTO ITPOEKTA [0 XUMUH;

IV. B cdepe 3mopoBoro obpasa KU3HH — coOm00eHue TPaBHI OE301MacHOTO
oOpamieHus ¢ BelIeCTBaMH, MaTepHajaMM; OKa3aHWe MEepBOM MOMOLIM TpU OTPaBICHUSX,
0’KOTax U TpaBMax, MOJYYEHHBIX B pe3ysIbTaTe HapyLICHUs MPaBWJI TEXHUKU 0€30MacHOCTH MPHU
paborte ¢ BeliecTBaMu 1 Ja00paTOPHBIM 000PYI0BAaHHEM.




Conepxkanue y4eOHOI0 nMpeaMera

10 kacc. ba3zoBblii ypoBeHb

Teopusa cmpoenusa opzanuueckux coeounenuii A. M. bymneposa. Ilpeomem
opzanuueckou xumuu. Opeanuieckue eewjecmea: NPUpOOHble, UCKYCCMBEHHblE U
cunmemuyeckue. OcobeHHOoCmMU COCMABA U CMPOEHUSA OP2AHUYECKUX Beujecms.
Bumanusm u ezo kpax. Ilonamue 06 yeneeooopodax.

OcHOBHBIC II0JIOKEHHS TEOPHHM XHMHYECKOro crpoenus byrtieposa.
Banentnocts. CTpykTypHble (OpMyasl — TOJHBIE W coKpaméHHble. [IpocTbie
(omuHapHbIe) M KpaTHblE (JBOWHBIE M TpOWHBIE) CBsI3U. M30Mepbl M H30Mepus.
B3aumHoe BIusiHUE aTOMOB B MOJIEKYJIE.

emoncmpayuu. IlnaBnenue, oOyraMBaHME M TOPEHUE OPraHUYECKUX
BeulecTB. Mogenu (I1apocTep>kHEBblE U OOBEMHBIE) MOJIEKYJ OPraHUYECKUX
COEIMHEHUN pa3HbIX KiaccoB. OIpenercHue 3JIEMEHTHOTO COCTaBa OPraHUYECKUX
COCIMHEHU.

Jlabopamopuvie  onvimbi.  V3roTOBIIEHME ~ MOZENEH  OPraHUYECKHUX
COCIMHEHU.

YriieBoa0poAbI U UX NPHPOJHBIC HCTOYHUKH

IIpenesabHbie yriaesogopoabl. Ajukanbl. Onpenenenue. 'oMoI0rn4eckuil psja ajakaHoB
u ero oo6mas gopmyna. CTpykTypHas uzomepus yriaepoaHoi uenu. Paguxanel. Homenknatypa
aJIKaHOB. XMMHYECKHE CBOMCTBA aJIKAHOB: TOPEHUE, pEaKLUU 3aMellleHus (raJloreHHpOBaHUE),
peaxkuus pas3iioKeHHUs MeTaHa, peaklus AeTUAPUPOBAHUS dTaHa.

Henpenenbnblie yriaeBoaopoabl. Ajkenbl. OTwieH. Omnpexnenenue. ['omonornyeckuit
psn ankeHoB. Homenknarypa. CTpyKTypHast U IPOCTPAHCTBEHHAs (F€OMETPHUYECKas) U30MEPHSL.
[TpoMblIlIIEHHOE TIOJYy4YEHHE AJKEHOB: KPEKUHI W AerujpupoBaHue ajikaHoB. JlaboparopHoe
MOJIyYeHUE OTWIEHA — peakuusl JAeruApaTaluy JTaHona. Peaknuu NpHUCOEINHEHUS:
ruapaTalnysi, THAPOTaJIOreHUpPOBaHME,  TajJOreHUpOBaHUE,  nonuMmepusauuu.  [IpaBuio
MapkoBaukoBa. OxucineHne ankeHoB. KauecTBEeHHBbIE peakUUMM Ha  HENpPEAEIbHBIC
YIII€BOIOPOBI.

Aaxanuennbl. Kayuykun. Onpenenenne. Homenknarypa. Conpsok€HHbIE — JUCHBI.
byranuen-1,3, uzonpen. Peakuus Jlebenesa. Peakiuu npucoeanHenust ankaaneHoB. Kaydyku:
HaTypalbHbIM, CHHTeTHUecKue (OyTaJMEHOBBIM, H3ONPEHOBHINH). BynkaHuzanus kaydyka.
Pe3una. D00HMUT.

Auaxunbl. Onpenenenne. Homenkiatypa. IlomydeHue M IpUMEHEHHE alleTHIICHA.
XVMHYECKUE CBOWCTBA ALlETUIIEHA: TOPEHUE, PEAKLIUHU IIPUCOEINHEHUS: THIPOraIOT€HUPOBAHUE,
rajioreHrpoBanue, rujparanus (peakuus Kyueposa). Bununxiiopu, NoIMBUHUIXJIOPUI.

Apenbl. Onpenienenue. beH3omn: ero crpoenue, HEKOTOpble (GU3NYECKUE U XUMHUUYECKHE
CBOICTBa (rOpeHHe, peakIUH 3aMelleHUuss — TaJOr€HUPOBAaHUE, HUTPOBAHME), MOJIYUYEHHE U
IPUMEHEHHE. DKCTPaKLUs.

Ipupoanbiii ra3. CocraB npupomHoro rasa. Ero HaxoxJIeHue B TNPHUPOJE.
[Tpeumy1miecTBa MPUPOAHOTO ra3a Kak TOIJIMBA. XHUMHYecKas nepepadoTka MPUPOIHOIO rasa:
KOHBepcHsl, mupoian3. CHHTE3-Ta3 U €ro UCIOJIb30BaHUE.

Hedtb 1 cniocods! eé nepepadorku. [lonyTHbIil HeDTIHOM ra3, ero cocraB M (Hpaxiuu
— Ta30BbIil OeH3WH, mMpomaH-OyTaHoBas, cyxou ra3. Hedrts, e€ coctaB m mepepaboTrka —
neperoHka, Kpekur, pudopmunr. Hedgrenpoayktsl. OKTaHOBOE YKCIIO; OEH3UH.

Kamennblii yroas u ero mepepadorka. Vckonaemblid yrojib: aHTpalUT, KaMEHHBIM,
Oypebiif. KokcoBanue kamenHoro yris. KokcoBwlif ra3, ammmuayHas BOJa, KaMEHHOYTOJIbHAS
cMmoda, kokc. ['a3udukanms 1 KaTaaUTHUYECKOE THAPUPOBAHNE KAMEHHOTO YIJIS.

Jemoncmpayuu. I'opeHne MeraHa, dTaHa, aueTwieHa. OTHOIIEHHWE METaHa, JTUIICHA,
aneTuiieHa U OeH301a K pacTBOpaM MepMaHraHaTta kaiaus 1 OpomHoi Boje. [lomyuenue stunena
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peaknuen aeruapaTaliy 3TaHONAa M aleTWIeHA THIPOIM30M Kapbuna kanpuus. PazmoxxeHue
Kay4dyKa IIpU HarpeBaHWUH, UCIIBITAHUE IIPOAYKTOB Pa3JI0KEHUS HAa HENPEAEIbHOCTbD, KOJJICKIUU
«HedTp 1 HeDTETPOAYKTEHIY, «KaMEHHBIH YToJib U MPOIYKTHI €ro nepepadoTkm», «Kaydaykmy.

Jlabopamopnuie onvimur. OOHapyXeHHE NPOAYKTOB ropeHus cseud. MccnenoBanue
CBOICTB Kay4yKOB.

Kucaopon - n azorcogepskamue OpraHu4ecKue cCoeJuHeHHs

Opnoaromubie cnuptbl. Onpenenenue. DyHKUMOHAIbHAs THUAPOKCUIbHAS IpyMIa.
['omosornyeckuii  psx  HpEeNeiabHBIX  OJHOATOMHBIX CHMPTOB. [30oMepuss 1oJOKeHUs
¢byHKunOHaIBHOHN Tpynnbl. BogopoaHas cBa3b. XUMHUYECKHE CBOWCTBA CIIUPTOB. AJbAETHIHAS
rpynna. Peakuus stepuduxauuu, cioxssle 3¢upbl. I[lpumenenue cnuptoB. J[lelicTBue
METHUJIOBOT'O U 3THJIOBOT'O CIIMPTOB HA OPTaHMU3M YEJIOBEKaA.

MHuoroaromuble cnupthbl. OnpeneneHue. IDTUICHIMKOIL. [nunepun. Ilonyuenune u
XUMUYECKHE CBOMCTBA MHOIOATOMHBIX CIIUPTOB. KadecTBeHHas peaklus Ha MHOTOATOMHBIC
COUpThl. AHTUDPU3.

®enoa. CTpoeHue, MONy4YeHHE, CBOMCTBa W mpuMeHeHue Qenona. KauectBeHHbIE
peakuuu Ha eHos. B3aumHoe BIusiHEE aTOMOB B MOJIeKyJie (peHoa.

Aabaeruapl. Omnpenenenue. @opmMaibIerusl U aueTanbAeruja. XUMHUUYECKHE CBOICTBa
anprernioB. KadecTBeHHblE peakuuu Ha  anbaeruabl. PeakuyM — MOJMKOHICHCALUU.
KapOonunbnas rpymnmna. Keronsl Ha mpuMmepe ameToHa.

Kap6onoBble kuciaorel. [IpenenbHple OTHOOCHOBHBIE KapOOHOBBIE KHCIIOTHI, HX
romosiornueckuii paa. Ilomyuenue u npumeHenue. XuMHUUECKHE CBOMCTBA KApOOHOBBIX KUCIIOT.
Peaxnus srepudukanum.

Caoxuble 3¢upsbl. Kupbl. Peakuus stepudukanun. Croxusie 3¢upbl. Kupsl, ux
COCTaB U 'MJIpOJIN3 (KUCIIOTHBIH U 11e1049Hoi). Mbuia. ['unpupoBaHue xupos.

YraeBoabl. YrneBoasl. Monocaxapuasl. ['moko3a kak anpaerugocnupt. Copowur.
MonouHokucnoe u  couproBoe  Oposkenue. Dortocunres. [ucaxapuabl.  Caxaposa.
ITonucaxapuapl: Kpaxmail, LEJUII0JI03a.

AMuHbl. AMUHOTpynna. AMHMHBI NIpeeIbHbIE U apomaThuueckue. AHUIUH. [lomyuenue
amuHOB. Peakuust 3unuHa. XuMu4eckue cBOMCTBA U MPUMEHEHUE aMUHOB.

AMMHOKHUCJI0THI. Bejikn. AMUHOKHCIOTHI Kak aM(pOTEpHbIe OPraHNYeCKUE COSAMHEHUS.
I'minms. Peakums nonvkonaeHcanuu. IlentuaHas cBsas3w. [lepBudHas, BTOpUYHAs, TpPETHYHAs
CTpyKTypbl OenkoB. KauecTBenHble peakuuu Ha Oenku. ['maponus. JleHatypauus.
buonornueckue GpyHKIMU OEIKOB B OpPraHU3Me.

Hemoncmpayuu. OxucneHue cnupra B anpaeruia. KadecTBeHHas peakuuss Ha
MHOTOaTOMHBIE CIHMPTHL. PacTBopuMOCTh (eHOJa B BOJE MpH OOBIYHON Temmeparype U Mpu
HarpeBaHuu. KadecTBeHHble peakuuu Ha ¢eHon. KauecTBeHHbIE peakIMM Ha ajibJIerH[bl.
BsaumoneiictBue rmoko3bl ¢ rugpokcugom meau(ll) xak ampaermpocnupra. KadectBeHHas
peakuus Ha kpaxMai. L[BeTHbIe peakiuu OeIKoB.

Jlabopamopnvie onvimpi. CpaBHEHUE CKOPOCTH HCHApeHHs BOABI M 3TaHOJA.
PacTtBoprMoCTh riuiepuHa B BoAe. XMMHUECKHE CBOWCTBA YKCYCHOW KHCIOTHL. OmnpezneneHue
HEIpPEAEIBHOCTH PACTUTEIBHOIO MACIA.

Ilpakmuueckas padoma. Vinentudukanuss OpraHMueckix COeAMHEHUM.

Oprannyeckasi XuMHs 1 00111€CTBO

Bbuorexnonorus. Ilepuoasr e€ passutus. Tpu HampaBiieHUs OMOTEXHOJOTMM: TE€HHas
(M reHeTHYecKas) WH)KEHEpHs; KJIETOYHas WH)XXEHepus; Ouoyiornyeckas HWHXKEHEpHs.
['enetnueckn  moauduuupoBanusle oprauu3mbl  (I'MO) wu  TpaHCreHHas MPOIYKIMA.
Knonuposanue. UMMoOunn3zoBanHble (hepMEHTHI U UX IPUMEHEHUE.

IMonumepsl. Knaccudukanus nomumepoB. MckyccTBEHHbIE HOIMMEPHI: LEUTYIOU,
aleTaTHBIN METK, BUCKO3a, IeJUTO(aH.

Cunrernuyeckue mojuMepsnl. CriocoObl MONyueHHs IOJMMEPOB: MOJIMMEpH3alUS U
nonukoHaeHcauusd. CuHTeTMueckue  Kayuyku. Ilmactmaccel:  monuctupoi, — TediioH,
NOJUBHHUIXJI0pUA. CUHTETHYECKHE BOJIOKHA: KalpOH, HAalJIOH, KEBJIap, JIaBCaH.



Jlemoncmpayuu. Konnexkuuy miacTMace, CHHTETUYECKUX BOJIOKOH U M3ACTUN U3 HUX.

Paznoxenune nmepokcuaa BoI0pPO/ia C TOMOIIBIO0 KaTana3bl MPUPOIHBIX OOHEKTOB.
Jlabopamopuwie onvtmost. 3HAKOMCTBO ¢ 00pa3liamMu IIACTMAcC, BOJIOKOH M Kay4yKOB.
Ilpakmuueckasa padoma. Pacnio3HaBaHHE MIACTMACC U BOJIOKOH.

11 knacc. ba3oBblil ypoBeHb

CTpoeHue BelecTB

OcHoBHBIC CcBegeHMA O cTpoeHMH atoMa. CTpoeHue aToMa: SApO U INIEKTPOHHAs
oOosouka. M3otombl. Xumuueckuid 3neMeHT. bomibiiod aapoHHBIH KoJulaiaep. YpoBHHU
CTPOCHHMS BEILECTBA.

Ilepnonnueckass cucrema xumudeckux 3jiementoB JI. M. MengeiaeeBa B cBerTe
Y4eHHA O CTpPOeHHH aToMa. DU3NYECKHI CMBICI HOMEDPOB: 3JEMEHTA, IEPUOJA, T'PYIIIBL.
BasnentHeie 35eKTpOHBI. DJIEKTpOHHAs KOH(MUTYpalusi aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS
CBOICTB 2JIEMEHTOB B IIEPUOJAX U TPYIIIAX. DJIEKTPOHHBIE CEMENHCTBA XMMUUECKHUX 3JIEMEHTOB.

®uiocodexkue ocHOBbI 00mHOCTH [lepHoANYECKOro 3aKOHA H TEOPUH XMMHYECKOI0
crpoenus. Ilpennmocsuiku orkpeiTus Ilepuonnmyeckoro 3akoHa M TEOPUM XMMHUYECKOTO
cTtpoeHus. Poib JMYHOCTH B MCTOpUM XUMMH. POJIb NMpakTUKKW B CTAHOBIEHUM U Pa3BUTUU
XUMHUYECKOU TEOPHUHU.

HNonnas xumu4eckasi cBsi3b U HOHHBbIe KpHcCTALIMYecKkHe pemiéTku. KaTuoHbl Kak
IPOAYKT BOCCTAHOBJICHUS AaTOMOB METaUIOB. AHHOHBI KaK IIPOAYKT OKHUCJICHHMS aTOMOB
HeMmeTa/uioB. MloHHas xumuueckas CBA3b M MOHHAsI KpUcCTaInueckas pemérka. MoHsl npoctbie
U CJIO)KHBIE.

KoBajienTHasi XuMHuueckasi CBsi3b. ATOMHbIE U MOJIEKYJ/ISIPHbIEe KPUCTANINYECKHe
pemiéTku. KoBajleHTHas: HENOJIAPHAsS U MOJISIPHAS CBSI3U. DJIEKTPOOTPULIATENIBHOCTB. KpaTHOCTB
KOBaJEHTHOM cBsi3u. OOMEHHBII U JOHOPHO-AaKIENTOPHBIA MEXaHU3Mbl 00pa3OBaHUs
KOBaJICHTHBIX CBsi3ed. [10JIIpHOCTD CBSI3U M NMOJIAPHOCTH MOJIEKYJIbl. MOJIEKYIISIPHBIE U ATOMHBIE
KPUCTAJUIMYECKUE PELIETKU.

Mertannn4yeckasi cBsi3b. MeTajulMueckue KpUCTAUINYECKUE PEIIETKNA. MeTannndeckast
XUMHUYECKasl CBSA3b: MOH-aTOMBI M 3JIEKTPOHHBIA ra3. dusmyeckue CBOICTBA METAIJIOB U MX
IIPUMEHEHNE Ha OCHOBE 3TUX CBOMCTB. CIuIaBbl YEPHBIE U LIBETHBIE.

Bonoponnasi xumuyeckasi cBsi3b. BojopoaHast XuMuyeckasi CBA3b: MEXMOJIEKYJIIpHAsI
Y BHYTPUMOJIEKYJIApHasi. 3HAUEHHUE BOJOPOJHON CBA3M B IPUPOE U KU3HU YEIOBEKA.

IMoammepsl. [Tonumepsl, MX MOMydyeHUE: PEaKIMK TOJIUMEPU3ALUU U TTOJUKOHIEHCAIUH.
[Tnactmaccel. Bonokna. Heoprannueckue noamumepsl

JucnepcHble cucteMbl. /lucnepcHble cUCTeMbl: AucriepcHas (a3a W AUCIEpPCHOHHAs
cpena. Knaccudukanus JUCTIEpCHBIX CUCTEM I10 arperaTHOMY COCTOSIHMIO M TI0 pa3Mepy YacTHUIL
¢da3pl. 'pyboaucnepcHble CHCTEMBI: AMYJIbCHUH, CYCHEH3UH, a’po30Jid. TOHKOIMCHEPCHBIE
CUCTEMBI: 30JI1 U renu. CUHEPE3HC U KOaryJIsaLus.

Jemoncmpayuu. Paznuunsie Gopmel [leproanyeckoit cucTeMbl XUMUYECKUX SJIEMEHTOB
. N. MenneneeBa. Mozenb KpUCTAIIIMUECKON peIIETKU Xaopuaa Hatpust. OO6pasiibl MUHEPAJIOB
C MOHHOM KpUCTAITTMYECKON PEHIETKON: KalblUTa, TajliTa, MOAEIN KPUCTAUIMYECKUX PEIIETOK
«Cyxoro npaa» (WM MOAa), anMasa, rpaduta (WM kBapua). Mojenb MOJSpHOTO 00bEMa Trasa.
OO0pa3iibl pa3aTUYHBIX TUCTIEPCHBIX CHCTEM: SMYJIBCHH, CYCTICH3UM, adpO30JIeH, rejeil U 30JIeH.
Koarymsauus. Cunepesuc.

Jlabopamopnsie onvimsl. MoaenupoBaHue METATUTMYECKON KPUCTALUIMYECKON PEIIETKY.
Henarypauus Oenka. [TomydeHue sMynbcuuM pactuTensHoro macia. llodydeHue cycrneH3un
«H3BECTKOBOTO MoJIOKay. [lomyueHne KoIouHOro pacTBOpa KypUHOTO Oelka U Hccle0BaHne
€ro CBOMCTB C IOMOMIBIO JIA3EPHOM YKa3KH.

XuMHYeCKHe peaKkunu

Knaccupukauusi Xumuyeckux peaknmii. Peakuun 0e3 M3MEHEHUs cocTaBa BEIIECTB:
ajioTponu3auu u uzoMepusanuu. [puunnel amiorponuu. Knaccudukaius peakuuii mo yuciy



U COCTaBy pEareHTOB M MPOIYKTOB U 1O TerioBoMmy 3ddekry. TepmoxuMudeckue ypaBHEHUS
peaKIui.

CkopocTb xumMuHYeckux peakumii. CKOpPOCTb XMMHUYECKOW peaknuuu U (akTopel e
3aBHCHUMOCTH: NIPUPOJA PEArMpyIOLIMX BEILIECTB, IUIOMAAb UX COIPUKOCHOBEHMS, TEMIIEPATYpa,
KOHIIGHTpalus 1 Hann4ue Katanuzaropa. Karanmus. ®epmentsl. UTHrHOUTOPHI.

XuMHn4yeckoe paBHOBecHe U crnocoObl ero cmemlenusi. O6parumeie peakiuu. OO1Iast
XapaKTEepUCTHKAa peaklUuu CUHTE3a aMMHUaka M YCJIOBMSL CMELICHMsS  pPaBHOBECHUS
IIPOU3BOJCTBEHHOTO ITPOLIECCa BIIPABO.

I'uaposms. ['maponu3 HeoOpaTUMbIil U oOpaTtumblil. Tpu ciyyast ruaponu3sa comneit. Ponb
rUpoin3a B oOMeHe BellecTB. Pomb rujiponnsa B 3HEPreTHueckoM oOMeHe.

OKHCIANTEJBbHO-BOCCTAHOBHUTE/IbHBIE peaknuu. CteneHb okuciaeHUs. OKUCIUTENb U
BoccTaHOBUTEINb. OKHUCIIEHNE U BOCCTAHOBJIEHUE. DJICKTPOHHBIHN OanaHc.

DJIEKTPOJIM3 PACIUIaBOB M pacTBOpoB. IlpakTnyeckoe nmpuMeHeHHe JIEKTPOJIM3A.
[NanpBanomuacTuka. 'ansBanocrerus. Padpunuposanue.

Jemoncmpayuu. DK30- U DSHIOTEPMHYECKHE peaKkUMU. TeIUIOBbIE SBJIEHUS NIpU
pacTBOPEHUM CEPHOM KHMCIOTHI U AMMMAYHOM CEJIUTPBI. 3aBUCUMOCTb CKOPOCTH DPEAaKLHUHU OT
IPUPOJIbI BEIIECTB Ha MPUMEPE B3aMMOEHCTBHS pacTBOPOB PA3IMUHBIX KHUCIOT OJAMHAKOBOM
KOHIIGHTPAallUM C OJMHAKOBBIMU KyCOYKaMM (TpaHylaMH) IIMHKa W OJMHAKOBBIX KYCOUKOB
Pa3HbIX METaJUIOB (MarHus, IIMHKA, >KEJIe3a) C pacTBOPOM COJISTHOW KHCIOThI. B3aummoneiictBue
pPacTBOPOB CEPHOW KHUCIIOTHI C PACTBOpaMM THOCYJIb(ara HaTpUs Pa3IMYHONW KOHLEHTpalUU U
Temneparypbl. Moaens kumdmero cios. PasnoxeHue mepokcuaa BOAOpPOAa € IMOMOUIBIO
HEOPraHMYeCKUX KaTalnu3aTopoB (cCojied kene3a, MOAUAA Kajus) M INPUPOJIHBIX OOBEKTOB,
colepkammx  Kataiasy (celpoe  Msico, kKaprtodens). [Ipocreilmue  OKHUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIE DPEAKLMHU: B3aUMOJCIHCTBUE IIMHKA C COJIIHOM KHCIOTOM M JKene3a C
cynsparom menu(ll). Monens anekTponm3épa. Mojenb 3JIeKTPOIN3HOW BaHHBI JIJIST TIOTydSHUS
AIFOMUHUS.

Jlabopamopusie onwvimoi. llpoBeneHue peakuui, UAYIIUX 10 KOHLA, IO NpPaBUIy
bepromie. PaznoikeHue mepokcuia BOJOpPOJAa ¢ INOMOIIBK AMOKcHAA MapraHma. CMeleHue
paBHoBecuss B cucteme Fe¥* + 3CNS™ « Fe(CNS)s;. lcnwiTanume HHIMKATOpAMH CpEIbI
pacTBOPOB coJIeH pa3NuYHbIX TUIIOB. B3anMmoneiictBue pactBopa cynbdara menu(ll) c xenezom
Y TUJIPOKCHUIOM HaTpHsL.

Ilpakmuueckaa padoma. PemeHne 3KCIEPUMEHTANBHBIX 337a4d 110 TeMe «XHUMHYECKas
peaxkuus».

Bewmecrsa u ux coiicrea

Metamuabl. Ob0mue ¢usnueckue cBoWcTBa MeTamwioB. Kiaccudukamnus MeTamuioB B
TeXHUKe U Xxumud. OOmMe XMMHUYECKHE CBOMCTBA METAJJIOB. YCIOBHMS B3aMMOJEHCTBHS
METAJJIOB C PACTBOPAMH KHCJIOT U COoJed. MeTaimmoTepmMus.

Hemeranasl. baaropoansie rasepl. Hemeraiuibl kak okucnurend. Hemeramnsl kak
BOCCTaHOBUTENHU. P anexTpooTpuniatenbHOCTH. HEepTHBIE Wi 6J1arOpoJHbIE Ta3bl.

Kucaorsl Heopranmveckue m opranmvyeckme. KuciIoTbl ¢ TOYKM 3pEHHMS aTOMHO-
MOJIEKYJISIpHOTO yueHHs. KUCIIOTBI ¢ TOUKU 3peHUs] TEOPHH 3JIEKTPOIUTUYECKON ITHCCOIMALINU.
Kucnorsl ¢ TOukM 3peHHMs NPOTOHHOM Teopuu. OOIMEe XUMHYECKHE CBOMCTBA KHUCIOT.
Knaccudukanus kucior.

OcHoBaHMA HeOpPraHW4YecKHe W opraHuveckue. OCHOBaHUS C TOYKU 3pEHUS aTOMHO-
MOJIEKYJISIpHOTO  yueHusi. OCHOBaHHMSI C TOYKM 3pEHHMSI TEOPHUH  DJIEKTPOJUTHUECKON
nuccoranui. OCHOBAaHUS C TOYKM 3pEHHs MPOTOHHOM Teopuu. OOIIMe XMMUYECKHE CBOMCTBA
ocHoBaHuil. Knaccuduxariuss ocHoBaHHH.

AMdoTepHbIe coeIMHEHHUS] HEOPTraHUYeCKHe U OpraHuveckue. AM(pOTEpHbIE OKCHIBI
u ruapokcuasl. IlomyueHue u  cBoiicTBa aM(OTEpHBIX HEOPraHMYECKHUX COEAMHEHUU.
AMUHOKHCIOTHI — aM(OTepHbIE OpraHuyeckre coequHeHus. [lenTuapl 1 nenTuaHas cBs3b.

Coumn. Knaccudukanus coneil. XKéctkocts Boabl U criocodbl €€ ycrpanenusd. Ilepexon
kapOoHara B ruipokapooHat u oopaTHo. O0IIMe XUMHUYECKUE CBOMCTBA COJIEH.



Hemoncmpayuu. Komnekuuss metawioB. Komekuuss HemeTtaiioB. BzaumonelictBue
KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeAbl0. Bcembllika TepMUTHOM cMecH. Bcemblka
yépHOro I1OpoxXa. BbITECHEHHE TaJOreHOB W3 UX pacTBOPOB JAPYTUMHU TaJIOT€HaMHU.
BsaumopeiicTBie nmapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSIHOW KHUCIOTHI U aMMHUaKa («IbIM
6e3 orusy). Ilomydyenme ammmaka W wu3ydeHue ero cBoiictB. Ilomyuyenuwe amporepHOTrO
TUAPOKCHUIA U U3yYeHUE ero cBOMCTB. [lonyueHune xKECTKON BOABI U yCTPAHEHUE €€ HKECTKOCTH.

Jlabopamopuvie onvimpr. IlonydyeHue  HEpaCTBOPUMOIO TMAPOKCHIA M €T0
B3aUMOJICMCTBUE C KHUCIOTOW. MccnenoBaHne KOHLIEHTPUPOBAHHBIX PAaCTBOPOB COJISTHOM U
YKCYCHOW KHCJIOT KarleJdbHBIM METOJIOM NpHU UX pa30baBieHuu BojoW. Pasnuunbie ciyyan
B3aUMO/ICHCTBUS PACTBOPOB COJIEU aTIOMHHUS CO IIENOUYBI0. Y CTpAHEHUE KECTKOCTU BOBI.

Ilpakmuueckaa padoma. Peumienue >KcriepuMEHTANBHBIX 3aja4 1o Teme «BemecTBa u
UX CBOMCTBa».

XHMMHSA ¥ COBpeMeHHOe 00111ecTBO

Xumnuyeckass TexHosorusi. IIpoM3BOACTBO aMMHMaKa W MeTaHOJA. XUMHUYECKAs
TEXHOJIOTUsl. XUMUYECKUE MPOLIECCHI, JISKAIUE B OCHOBE IPOU3BO/ICTBA aMMHaKa U METaHOJIA.
XapakTepucTuka 3TUX npoieccoB. O0IIre HayYHbIe TPUHIIMITBI XUMUYECKOTO MMPOU3BOJICTBA.

XuMHYecKasi TIPaAaMOTHOCTb KaK KOMIIOHEHT oO0meld KyJbTypbl 4YeJj0OBeKa.
MapkupoBka YHNaKOBOUHBIX MAaTE€pPHAIOB, 3JIEKTPOHUKH M OBITOBOM TEXHUKH, 3KOJOTHYHOTO
TOBapa, NPOAYKTOB IUTAHMSI, STUKETOK 110 YXOJy 3a OJEKIO0M.

Jemoncmpayuu. Mojenb NPOMBILUIEHHOW YCTaHOBKHM IIOJYYEHUsI CEPHOW KHUCIOTBHI.
Mogenb KOJIOHHBI CHHTE3a aMMHUaka. BuaeodparMeHTbl W CIaiibl O CTETEHU JKOJIOTHYECKOM
YUCTOTHI TOBApA.

Jlabopamopnwsie onvimol. VI3yueHne MapKUpOBOK Pa3IMYHbIX BUIOB IPOMBIILICHHBIX U
IIPOJIOBOJIbCTBEHHBIX TOBAPOB.



