MWHUCTEPCTBO MPOCBEUEHUSA POCCUNCKON ®EAEPALIMU
MunucTtepcTBo 06pa3oBanus U Hayku Camapckoii o6nacti

oT "22" 062022 1. oT "24" 08 2022:. Tpuxa3 Ne 409-ox

________________

-

%
\\

PABOYAS IIPOT'PAMMA

yuebHOro npeamera

«XUMUD»

S A

e - - - - - - - - - -

ognvcaH uudposon
bto: TepeHTbeB C.A.
, O="MBOY LWkona




MHNOACHUTEJBbHASA 3AIINCKA
Pabouas nmporpamma mo npeamety «Xumus» aJst 10-11 kiacca cocraBieHa Ha OCHOBE:

1. ®enepanpHoro 3akoHa «O6 obpazoBanuu B Poccuiickoit @enepanuu» ot 29.12.2012 Ne273-D3 (pex. ot
30.04.2021);

2. «®eaepanbHOro rocyJapCTBEHHOTO CTaHAApTa OCHOBHOTO 06111ero oopazosanus» (IIlpukaz Munucrepcrpa
obpazoBanus u Hayku P® ot 17 mekabps 2010 r. Ne 1897 «O06 yTBEep>KICHHH W BBEICHUU B JICHCTBUE
(benepanbHOro rocy1apcTBEHHOr0 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOT'O O0IIIET0 00pa30BaHuUs»);

3. ABtopckoii mporpammbl: Xumwusi. [IpumepHble paboume Tiporpammbl. [IpenmeTHast JTUHUS
yaeOHukoB O. C. TI'abpuensina, 1. I. Octpoymona, C. A. Cnankosa. 10—11 kmaccel @ yue0.
nocobwue st 001eoOpa3oBar. OpraHu3anui . 0a30BbI yPOBEHb

4. IMonoxenus «Ilopsanok pazpabOTKH, YTBEPKACHUS, peaau3alii padoynx IporpaMM Me1arorndeckux
paboTHHKOB U BHeceHus B HUX nu3mMeHeHuit MBOY IlIkona Nel0 «Ycmex» r. o. Camapa, yTBEp»KIEHHOTO
npukazom aupexkropa MbOVY Hlkonst Nel0 «Ycnex» r. o. Camapa Ne 38-o1 ot 18.03.2016 .

5. Ilpukaza MunucrepctBa npocsemenuss PO or 20 mas 2020 r. Ne 254 «O denepanbHOM TepedHe
y4eOHUKOB, YTBEP)KIEHHBIX, PEKOMEHIOBAHHBIX (JOMYIIEHHBIX) K HCIONb30BAHHIO B 00pa30oBaTEIbHOM
mporecce B 00pa30BaTENIBHBIX YUPESKICHUSAX, PEATH3YIOMUX MPOrpaMMbl OOIIEr0 00pa3oBaHUI», C
W3MEHEHUSIMH, BHECEHHBIMU MpuKka3zoM Ne766 MunucrepctBa npocseiienus: Poccuiickoit ®denepannu ot 23
nexabdps 2020 roxa.

Peanu3yercsi Ha OCHOBe Y4eOHUKOB:
e Xwumwus. 10 kmacc. YueOHuk: 6azoBblii ypoBeHb (aBTopsl O.C. I'abpuensn, U.I'. Octpoymos, C.A.
Cnankos), M.: IIpocsemenue, 2019.
e Xwumus. 11 xmacc. YuebHuk: 6a30Bbiii ypoBenb (aBTopsl O.C. I'abpuensn, U.C. Octpoymos, C.A.
Cnanxos), M.: IIpoceemenue, 2019.

ean paGoueit nporpaMMsbl o npeaMeTy « XUMHUSD):

YCBOCHUC yHallITUMUCA CMBICJIa OCHOBHBIX MIOHSATHN M 3aKOHOB XUMHHU, B3aUMOCBA3HU MCKIAY HUMU;

. (hopMUpOBaHME CUCTEMBbl HAy4YHBIX 3HAHUNH O TMpupoAe, €€ (yHIAMEHTAIbHBIX 3aKOHAX s
IIOCTPOEHHUS NPEACTABICHUSA O €CTECTBEHHOM KapTUHE MUPA;
. CHUCTeMaTu3alMsl 3HaHUM O MHOrooOpa3uu OOBEKTOB U SIBJIEHMH MPHUPOJBI, O 3aKOHOMEPHOCTSX

MMpOHECCOB U O 3aKOHAX XUMUH IJIA OCO3HAHUS BO3BMOKHOCTHU PA3YMHOT'O UCIIO0JIb30BAHU JOCTHKEHMI HayKu
B JaJIbHEHIIIEM Pa3BUTHU HUBUIIN3AlIUU,

. ¢dopmHpoBaHUEe YOSKIEHHOCTH B NO3HABAEMOCTH OKPY’>KAIOLIEr0 MUpa U JOCTOBEPHOCTH HAyYHBIX
METOJIOB €0 U3yUYEeHUS;

. OpraHM3aIMs KOJOTUYECKOIO MBIIIJIEHHS U LIEHHOCTHOTO OTHOILEHUS K IPUPOJIE;

. pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTEN ydaluxcs, a Takxke MHTepeca K
paclIMpeHHIo U yrIIyOJeHUI0O XMMUYECKUX 3HAaHUH U BBIOOPA XMUMUU KaK MPO(UIBHOTO MpeMeTa;

. puoOpeTeHne YMEHUN MPUMEHSATh MOJy4YeHHbIE 3HAHUS s peumeHus 3aaad, 3(QQexTUBHOM
MOJITOTOBKH K MOJTYYEHUIO MPO(PECCHOHATBHOTO 00pa30BaHMs;

. BOCIIUTaHHE YOEXKJEHHOCTH: B HEOOXOJIMMOCTH COTPYJHHUYECTBA B IPOLECCE BBITOJIHEHUS

MOCTABIEHHBIX 3aJa4; B HEOOXOJUMOCTH MOPATbHO-ITHYECKHX KPHUTEPHUEB B IMPOIIECCE HAYYHBIX
HUCCJIEJOBAHMIA.

3agauu:



1) popmupoBaHue eCTECTBEHHO-HAYYHON KapTUHBI MUPA, B KOTOPOH CUCTEMa XUMUYECKUX 3HAHUN SBIISICTCS
€€ BaXKHEUIIINM KOMIIOHEHTOM;

2) pa3BUTHE UHTEIJIEKTYaJIbHOTO M HPABCTBEHHOT'O MOTEHIIMANa CTAPIIEKIACCHUKOB, (JOPMUPOBAHUE Y HUX
9KOJIOTHYECKU TPaMOTHOTO TIOBEICHHUS B yUeOHOU U MPOPECCHOHATBHON ACITETbHOCTH, a TAK)KE B OBITY;

3) oco3HaHuE CTapUICKIACCHUKAMU HEOOXOIMMOCTH Pa3BUTHUS XUMUU U XUMUYECKOW MTPOMBIIIJICHHOCTH KaK
MIPOU3BOIUTEIILHON CHIIBI OOIIECTBA;

4) noHnMaHue HeoOXOJUMOCTH OE30MaCHOT0 OOpAaIeHHI C BEIECTBAMH U MaTepHaliaMu, UCIIOJIb3yeMbIMH B
npodeccHnoHATEHOM JIeATEIILHOCTH U MTOBCEHEBHON KU3HU.

MecTto npeamera «XuMusH» B Y4eOHOM IJIaHE:

B coorBerctBuum ¢ IlpumepnpiM yueOHBIM 1uiaHoM @OI'OC COO wu  y4eOHBIM IUIAHOM
obpazoBatenpHOU oprannzauuu MBOY Illkona Nel0 «Ycnex» r. 0. Camapa pabouasi mporpaMmMa peaan3yercst
B o0Obeme - 70 u:

B 10KJ1. Ha U3yYeHHEe XUMUH BbiAelieHo 1 1 B Henenro (35 4 B rox)

B 11 k1. Ha U3ydeHue Xxumusl BoigesieHo 1 1 B Heaento (35 9 B rox)

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPEIMETA «XUMUS»

OOyueHne XMMHUH B CpEHEN 1IKOJIe Ha 0a30BOM YPOBHE 10 JAHHOMY KYpCY CIIOCOOCTBYET JOCTUKEHUIO
00yYaroIUMHUCS CIETYIOIUX JUYHOCTHBIX Pe3yJIbTATOB!

1) 4yBCTBO TOPAOCTH 32 POCCUHCKYI0 XMMHUYECKYI0 HayKy U OCO3HAaHHME POCCUICKON Ipa)kJaHCKOH
UJCHTUYHOCTU — 6 YEeHHOCMHO-0PUEHMAYUOHHOU cghepe,

2) OCO3HaHHE HEOOXOJAMMOCTH CBOEH I103HABATEIbHOM MAEATENbHOCTH M YMEHHUE YIPABIATH €0,
TOTOBHOCTh M CHOCOOHOCTH K €caMOOOpa30BaHUIO HAa MPOTSHKEHHHM BCEH KU3HHM;, NOHUMAaHHE BaKHOCTH
HENpPEepbIBHOIO 00pa3oBaHUs Kak (akTopa yCHemHoW NpodecCHOoHaNbHOM U 00LIECTBEHHOM AeATeNbHOCTH
— 6 nozuaseamenvHou (KOTHUTUBHOM, HHTEIUIEKTYalbHON) cghepe;

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JanbHeMWIell 00pa3oBaTeNbHON TpaekTopuu WU chepbl
poeCCUOHATILHOMN EATENILHOCTH — 6 mpy008oll cghepe;,

4) HenmpusTHE BPEIHBIX IPUBBIYEK (KypeHUs, yIoTpeOIeHNs aJIKOT0JIsl U HAPKOTUKOB) Ha OCHOBE 3HAHUM
0 TOKCHYECKOM M HApKOTHYECKOM JIEHCTBMM BEIIECTB — 6 cghepe 300posvechepediceruss u 6e30nacHo2o
00paza JHcusHuU.

MeTtanpeAMeTHBIMH Pe3yJbTATAMM OCBOEHHUS BBIIYCKHUKAMHU CpEIHEH IIKOJIbI Kypca XUMHH
SIBIISTIOTCSI:

1) ucnonv3osanue yMEHUN U HaBBIKOB PA3NIUYHBIX BUAOB IMO3HABATEIBHOW EATEINbHOCTH, NpUMEHEHUE
OCHOBHBIX METO/I0B [T03HaHUS (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIIN3, HAOII0AEHUE, U3MEPEHUE, IPOBEACHHE
HKCIEPUMEHTa, MOJEIUPOBAHUE, HMCCIEN0BATENbCKAS JEATEIBHOCTD) Uil U3YYEHHs Pa3IMYHBIX CTOPOH
OKpY>KarolleH 1eMCTBUTEIbHOCTH;

2) 61adeHue OCHOBHBIMH MHTEIUICKTYATbHBIMH ONIeparusiMu ((popMyTupOBKa TUIOTE3, aHATIN3 U CHHTE3,
CpaBHEHME U CHUCTEMaTH3alus, 0000IIeHIE U KOHKPETH3alMs, BBIABICHHE TPUYMHHO-CIIEICTBEHHBIX CBSA3EH
Y TIOUCK aHaJOIOB);

3) nosuanue 0OBEKTOB OKPYKAIOIIETO MUPA OT OOIIETO Yepe3 0COOEHHOE K eTUHUIHOMY;

4) ymenue BBIIBUTATH HJICH U OTIPENENATH CPEACTBA, HEOOXOMMEBIE JUIS UX PeaTH3alliu;

5) yMeHue ONpPENENATh LETHM M 3aJaud JEATEIIbHOCTH, BBIOMpAaTh CPEJCTBA peaau3allHd LelId M
MIPUMEHSITh UX Ha MPAKTHKE;



6) ucnonvzosanue Pa3NUYHBIX MCTOYHHMKOB JJIsl MOJIYYEHUsS XUMHUYECKOW HMH(pOpMAlMM, OHUMaHHE
3aBUCUMOCTH COZIepKaHusl U (POPMBI TIPEACTABICHUS HHPOPMAIIUH OT Lieeld KOMMYHHMKAIIUY U apecara;

7) ymenue TIPOAYKTUBHO OOIIATBCS M B3aUMOJCHCTBOBaTh B IPOILIECCE COBMECTHON [EATEILHOCTH,
YUUTBIBATh MMO3ULUH IPYTUX YUACTHUKOB AEATENBbHOCTH, 3()h()EKTUBHO pa3periaTs KOH(DIUKTHI;

8) ecomoenocmb U CIOCOOHOCTH K CAMOCTOSITEIBHON MH(POPMALIMOHHO-TI03HABATEIBHOMN JAEATEIbHOCTH,
BKJIIOYAsi YMEHHME OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOUYHUKAX HMH(OpPMAIMM, KPUTUYECKH OLICHUBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO, TTOITYIAEMYIO U3 PA3INYHBIX HCTOUHUKOB;

9) yMeHue UCIOJIb30BaTh CPEICTBA MH(DOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH (anee —
WKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpraHM3allMOHHBIX 331a4 C COOJIOACHUEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, PECYpCOCOCPEKEHUS, IPABOBBIX U AITHYECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€30I1aCHOCTH;

10) graodenue I3bIKOBBIMU CPEACTBAMM, B TOM YHUCJIE U A3bIKOM XUMUHU, — YMEHUE ICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOYKY 3PEHHs, HCIIOJIB30BATh aIEKBATHBIC SI3BIKOBBIE CPEICTBA, B TOM YUCIIE U CUMBOJIbHBIE
(XuMHuYecKue 3HaKu, GOPMYJIbl U YpaBHEHUS ).

IIpeaMeTHBIMHU pe3yJbTATAMM H3yY€HHs XMMUU Ha 0a30BOM YpOBHE Ha CTYINEHHM CPEAHEro OOLIEero
00pa3oBaHUs SABIISIOTCS CICAYIOIIUE PE3YIbTaThI:

I. B no3naBartesbHOI cepe:

1) 3nanue (nOHUMAaHUe) TEPMHUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEHIIUX TEOpUH Kypca
OpraHUYECKOMN M OOIIEH XUMHH;

2) ymenue HaONIONATh, ONMUCHIBATH, (PUKCHPOBATH PE3YJIbTATHl U JENATh BBIBOJBI Ha OCHOBE
JEMOHCTPALIMOHHBIX U CaMOCTOSITENIBHO IPOBEIEHHBIX SKCIIEPUMEHTOB, HCIHOJB3YS [UIsl 3TOrO
POJHOM (PYCCKUIM MM UHOM) SI3bIK U A3bIK XUMUM;

3) ymeHue knaccuguyupoeams XUMUYECKHE 3JIEMEHTbI, IPOCThIE BEIIECTBA, HEOPTAHUYECKUE U
OpPraHUYECKUE COCTUHEHUS, XUMUYECKHE ITPOLIECCHI;

4) ymeHue xapaxmepuzoéams 00IUE CBOWCTBA, OJYyYEHUE U IPUMEHEHHE U3YUEHHBIX KJIaCCOB
HEOPraHMYECKUX M OPraHUYECKHUX BEUIECTB U UX BaXKHEHUIINX IIPEICTaBUTEIICH;

5) ymeHue onucvléambs KOHKPETHBIE XUMHUYECKHE PpEaKIUH, YCIOBHS HX IPOBEICHUA U
YIPaBJICHUS XUMUYECKUMH ITPOLIECCAMM;

6) yMeHue CcamMoCmoAmMeNbHO NPOBOOUMb  XUMUYECKUU  dKcnepumenm W HaOIOJaTh
JIEMOHCTPALIMOHHBINA IKCIIEPUMEHT, (PUKCUPOBATH PE3YJIbTaThl U JI€NaTh BHIBOJBI U 3aKJIIOUEHHUS IO
pe3yJipraTam;

7) YyMeHue npocHO3upoéamsv CBOWCTBA HEU3YYEHHBIX BEIIECTB 110 AHAJIOIMHM CO CBOMCTBAMU
W3Y4YECHHBIX HAa OCHOBE 3HAHUS XUMUYECKUX 3aKOHOMEPHOCTEN;

8) ymeHue onpedenams UCTOUYHUKU XUMUUECKON HH(OPMALINH, TT0JIy4aTh €€, MPOBOIUThH AHATIU3,
M3rOTaBIIMBATH UH(OPMAIIMOHHBIN MPOAYKT U NMPEACTABIATH €T0;

9) ymenue nonv3osamuvcs 00A3aTENBHBIMUA CIPABOYHBIMH MaTepuaniaMu (MEepUOIHMYECKON
cucteMol  xumuyeckux osnemeHtoB JI. WM. MenpaeneeBa, Tabiuued — pacTBOPUMOCTH,
AIEKTPOXUMHUYECKUM PSAOM HANpPSDKEHWH METalIoB, PSAOM  JJIEKTPOOTPULATEIBHOCTH)  JUIS
XapaKTepUCTUKH CTPOEHUs, COCTaBa U CBOMCTB aTOMOB XMMHYECKHX 37eMeHTOB |I—IV mepuonos u
00pa30BaHHBIX UMU MIPOCTHIX U CIOKHBIX BEIIECTB;

10) ymenue ycmanagiueams 3aBUCUMOCTb CBOMCTB M NPUMEHEHHUS Ba)KHEHUIINX OPraHMYECKHUX
COEIMHEHUI OT WX XMMMYECKOTO CTPOEHHS, B TOM 4HCJIE€ M OOYCIOBJIEHHBIX XapaKTEpPOM ATOrO
CTpoeHus (MpeleIbHBIM WIIM HeTIpeIeIbHBIM) U HATMUUEM (DYHKIIMOHAIBHBIX TPYIIIL;

11) ymenue moodenuposams MOJIEKYJIbl HEOPTAHUUECKUX U OPTaHUYECKUX BEIIECTB;

12) nonumanue XUMHYECKOM KapTHUHBI MHMpPa KaK HEOTHEMJIEMOM 4YacTH LEJIOCTHOM Hay4yHOU
KapTUHBI MUpA.

II. B neHHOCTHO-OpHEeHTAlMOHHOH cdepe: (opmMupoBaHUE COOCTBEHHOM TO3MIIMKM TIPU OLIEHKE
MOCJIEICTBUM ISl OKPYIKAIOLIEH Cpebl ACATEIBHOCTH YEIOBEKAa, CBA3AHHOM C INPOU3BOJACTBOM M
nepepaboTKON XUMUYECKUX MTPOIYKTOB.

I11. B TpynoBoii cepe: npoBeieHrEe XUMUYECKOTO SKCIIEPUMEHTA; Pa3BUTHE HABBIKOB YUE€OHOI, TPOEKTHO-
HCCJIEI0BATENIBCKOM U TBOPYECKOM NEATEIBbHOCTH NPH BBITOJIHEHUHM HWHJMBHUAYAJIbHOTO NPOEKTA IO
XUMUH.



IV. B cdepe 310poBoro odpasa :KM3HH: COOJIIOJICHHE TPAaBUII OE30MACHOTO OOpallleHHs C BEIIECTBAMH,
MaTepuaiaMH, OKa3aHWE IEepPBOW TOMOIIM TPU OTPABICHUSAX, OXKOTaX M TPaBMax, IMOJYYCHHBIX B
pe3ysbTaTe HApYIICHUS MPABUJI TEXHUKH OE30MacHOCTU MPH paboTe C BEIIECTBAMHU U JIAOOPATOPHBIM
000pyTI0BaHUEM.

COIEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMSI» 10-11 k.
10 xaxace

IIpeamer opranuveckoil XuMHH.
Teopus cTpoeHHs] OPraHUYeCKUX COCAUHEHU I

Opranudeckue BeIIECTBA: MPUPOIHBIC, UCKYCCTBEHHBIC M CHUHTeTHYeckne. OCOOCHHOCTH cOCTaBa U
CTpOEHHs OpraHnyeckux Bemuiects. Butanusm u ero kpax. [lonsrue o0 yriesogoponax.

OCHOBHBIE TIOJIOKEHHUSI TEOPUU XUMHUYECKOTO cTpoeHus. BameHTHocTh. CTpyKTypHBIE (OPMYIBI —
noyiHble U cokpaménusie. [IpocTeie (oauMHapHBIE) U KpaTHBIE (IBOITHBIE U TPOWHBIC) CBsI3U. M30oMepsl u
n3omepus. B3anMHoe BiusiHME aTOMOB B MOJIEKYJIE.

Hemoncmpayuu. 1lnaBnenue, o0OyrIMBaHME M TOpPEHME OpraHMYecKuX BewliectB. Mogenu
(mapocTepkHeBble U O0BEMHBIC) MOJIEKYNl OPraHHMYECKHUX COCTUHEHHMM pa3HbIX KiaccoB. OmpeneneHue
3JIEMEHTHOT'O COCTaBa OPTAHUYECKUX COCIUHEHUN.

Jlabopamopuvie onvimwi. U3roTOBICHUE MOJICTICH OPraHUYECKUX COCTMHCHUM.

yrﬂeBOHOPOIlbI N UX NIPUPOJAHBLIC HCTOYHUKH

IIpenenbHble yriaeBoaopoabl. AJjkaHbl. [omonoruueckuid psang u oOmas (opMmyna alKaHOB.
CrtpykrypHas uzoMepus (M30MepHsi YIIEepOIHON LEH).

Huknoankansl. AnkuibHble paaukanbl. Homenknarypa ankaHoB. Du3MYecKHe M XHMHUYECKHE CBOMCTBA
QJIKaHOB: TOPEHHE, PEAKIINH 3aMeleHUs (TaIOTeHUPOBAHKE), PEAKIIUU H30MEPHU3aIUH, PEaKIUs Pa3I0oKeHUs
METaHa, PeaKlys IeruAPUPOBAHNS dTaHA.

Henpenenbnbie yrieBoaopoabl. AnkeHnbl. ['oMosiornueckuil ps ankeHos. JtuieH. Homenknarypa.
CTpykTypHas M NPOCTPAHCTBEHHas (reomerpuueckas) uzomepus. [IpoMbllieHHOE MOSydeHHE aTKEHOB:
KPEeKMHI W JeruJpupoBaHHe alkaHOB. JlaboparopHoe mojlyuyeHUE STUIIEHa — pEeaKlMs AeTuipaTaiuu
sraHoysia. Peakumu  mpucoeaMHEHHMsA:  TUApaTanusd, TUAPOrajOreHUpPOBaHUE,  TaJIOT€HUPOBAHMUE,
nonumepusanus. [IpaBuno MapkoBaukoBa. OKHCIIEHUE aJTKEHOB.

KauecTBeHHBIE pEaKIIMN Ha HENPEEIbHBIE YIIIEBOAOPOIBL.

Aaxanguensl. Kayuyku. Conpspok€HHble ankaauensl: Oyraguen-1,3, nzonped. Homenknatypa. CriocoOsl
nomydeHus: ankaaueHoB. Peaknus JlebenmeBa. Peakmuu mnpucoeauHeHust ankaaueHoB. Kaywykwu:
HaTypaJbHbIH, CHHTeTHYecKUe (0yTaANeHOBbII, N30NPEeHOBLIN). Bynkanuszanus kayuyka. Pesnuna. D00HHUT.

Aaxunbl. ['omonornueckuii psia. Homenknatypa u uzomepus. [loaydeHne U mpuMEHEHUE alleTUIIEHA.
XUMHYECKHE CBOMCTBA AalUETUICHA: TOPEHHUE, pPEaKUUM IPUCOCAMHEHUS — THUAPOTalOT€HUPOBAHUE,
raJjoreHupoBanue, rujparanus (peakuus Kyueposa). BUHMIXIIOpUA, TOAMBUHUIXJIOPUL.

Apenbl. beH3on: ero crtpoeHnue, HEKOTOpble (PU3NYECKUE M XUMUYECKHUE CBOMCTBA (FOpEHUE, PEaKIuu
3aMeIIEHUs] — rajJoreHMpOBaHUE, HUTPOBAHNUE), TOJIYYEHNE U TIPUMEHEHUE. DKCTPAKIIUSL.

IMpupoanbiii raz. CoctaB NpupoaHOro raza, €ro HaxoxJeHue B npupoje. [IpernmyinecTsa npupoaHOTro
ra3a Kak TOIUIMBAa. XMMHUECKas rnepepaboTka MPUPOJHOTO rasa: KoHBepcus, nuponau3. CHHTE3-Ta3 U ero
HCIIOJIb30BaHHUE.

Hed1b 1 cniocodb1 eé nepepadorku. [lonyTHbII HeDTIHOI ra3, ero cocTas U (ppakiuu (ra3oBblii OeH3MH,
nponaH-OyTaHoBas, cyxoi ras). Hedgtp, e€ coctaB m nepepaboTka (meperoHka, KpeKMHI, PU(POPMHUHT).
Hedrenpoaykrsl. OxTaHOBOE UKCIO OCH3MHA.



KaMeHHblii yroJib u ero nepepadorka. Mickonaemsliii yrosib: aHTpaluT, KaMeHHbIH, Oypbiii. KokcoBanue
KaMeHHoOro yrisi. KokcoBblii ra3, amMMmuadHas BoOJa, KaMEHHOYTOJbHas CMOJIa, KOKC. [ asudpukanus u
KaTaJIUTUYECKOE THAPUPOBAHNE KAMEHHOTO YIIIsl. [lemoncmpayuu

# 'opeHue MeTaHa, FTaHa, alleTUIICHA.

# OrtHOIIEHNE METaHa, STUJIEHA, alleTUJIeHa U OeH30Ja K pacTBOpaM INepMaHTraHaTa Kajaus U OpoMHON

BOJIC.

# IlonmydyeHue 3THUJICHA peaKUeH qeruapaTalyy 3TaHoja U alleTUIIeHA THAPOIM30M KapOuaa KaabIys.

# PasnokeHue kaydyka IpH HarpeBaHUU, UCTIBITAHUE MPOIYKTOB Pa3IOKEHUsI Ha HETIPEAEIbHOCTb.

# Komnexkumu «Hedtp u Hedrenpomykrs», «KaMeHHBIH Yroib M MPOAYKTHI €ro mepepadOTKH»,

«Kayuykny.

Jlabopamopnvie onvimol

# OOHapy>XKeHHE MTPOYKTOB FOPEHUS CBEUH.

# HccnenoBaHue CBOMCTB Kay4yKOB.

Kuciiopoa- u a3orcoaep:kaniye opraHudeckue coeInHeHsI

OnHoatomHbie cIUPTHI. OYHKIIMOHAIbHAS THIPOKCUIIbHAS Tpynna. [ OMOIIOrHuecKuil psii NpeaesbHbIX
onHoaTOMHBIX criupToB. Homenknarypa. M3omepust nmonoxenus: GyHKIMOHANBLHON Tpynmbl. BomopogHas
CBsI3b. XMMUYECKUE CBOWCTBA CIUPTOB. AnbJeruaHas rpymnmna. Peakius stepudukannu, cioxxHbie dQUpHL.
[Ipumenenue cnuptoB. JlelicTBUE METUIIOBOIO U 3TUIIOBOrO CIIMPTOB HAa OPraHM3M YeJIOBEKA.

MHoroaromMHble cIMPTHI. DTUICHIIIMKOJIb KaK IPEJCTaBUTENb IBYXaTOMHBIX CIIMPTOB U INIMLEPUH KaK
MpEeACTaBUTENb TPEXATOMHBIX cUPTOB. KauecTBeHHass peakuys Ha MHOTOAaTOMHbBIE CIIUPThI, X CBOWCTBA,
noiydeHue u npumenenue. [lonstue 06 anTudpuszax.

®enou. CTpoeHue, MogyYeHHe, CBONCTBA U MpuMeHeHune ¢eHona. KadecTBeHHble peakiuu Ha (eHoI.
B3aumHoe BiaMsiHUE aTOMOB B MOJIEKYJIE eHOA.

Anbaerubl U KeTOHbl. POpManbJIerua U aleTabJIEru] KaK MNPeJICTaBUTENN allbJIETUIO0B, COCTaB UX
Mouekyn. dDyHKIMOHANbHAS KapOoHWIbHAs Tpynma. KadyecTBeHHble peakiuu Ha ambpaeruibl. CBoCTBa,
MOJydeHHEe W TpUMEHeHHne (opMalpleruiaa W aneTajbAeruaa. Peakuuu TOJMKOHICHCAIUH  JUIS
dopmanbaeruaa. [lonstre o keToHax Ha MPUMeEpE alleTOHA.

KapGOonoBble KucJa0TBI. ['OMOJIOrMYecKuil psll MPEesIbHBIX OJHOOCHO2BHBIX KapOOHOBBIX KHCIOT.
XuMuyecKkue cBocTBa KapOOHOBBIX KUCIOT. [lonydyeHne u npuMeHeHne MypaBbUHOM U YKCYCHOM KUCIIOT.

Caosxnbie 3¢upbl. Kupbl. Cioco0bl NOTy4eHUS U XMMUYECKHE CBOMCTBA CI0XKHBIX 3¢UpoB. CTpoeHue
KUPOB. KNCIOTHBIN U IETOYHON TUAPOIIN3 KUPOB. Mbuta. [ 'napupoBaHue xupoB.

¥Yraesoabsl. MoHocaxapuasl. I'mroko3a kak ampaerugocnupt. Copout. MogoyHOKHCIOE U CHUPTOBOE
oposxenune. @orocunres. Caxapo3a Kak MpeacTaBuTeNb AucaxapuoB. [loaucaxapubl: Kpaxmal, HeJUI103a.

AmuHBI. AMUHOTpYyNNa. AMUHBI IpeieNbHbIE U apoMaTnueckue. AHWINH. [lonydyenre amuHoB. Peakius
3uHNHA. XUMUYECKHE CBOMCTBA U IPUMEHEHHE aMUHOB.

AMMHOKHUCJIOTbI. AMUHOKHCIIOTBI, COCTaB UX MOJIEKYJ M CBOICTBa Kak aM(OTEpHBIX OpraHMYECKHX
COCIMHEHMI. [TMuMH Kak MNpeacTaBUTENb aMHUHOKHUCIOT. [lodydeHue MOMMIETHAOB peakuuen
nojaukoHaeHcauuu. [[oHsTHE 0 MENTUIHON CBSI3H.

Beaxun. CtpoeHne Moiekyn OelKoB: NEpBUYHAs, BTOPUYHAS M TpeTHUYHasl CTPYKTypbl. KauecTBeHHbIE
peakuuu Ha Oenku. ['uaponns u geHarypamus 6enkoB. buonornyeckne GyHKIIMN OEITKOB.

I'eneTnyeckasi cBA3b MeEXKAY KJIacCaMHM HeOpraHW4YeckHx coeauHeHuil. [IoHATHEe O reHermyeckon
CBA3U MEXAYy KJlacCaMM YIVIEBOJOPOJOB, KHUCIOPOA- M a30TCOIAEpXKallMX coeauHeHui. Mimoctpanus
TE€HETUYECKOM CBSA3M Ha IIPUMEPE OPraHUYECKUX COCTMHEHUHN PA3IMYHbBIX KJIACCOB, COJEPKAIINX J1BA aTOMa
yriaepoja.

Jlemoncmpayuu

# IlomydeHue anbaeru10B OKUCIEHUEM CIIUPTOB.

# KauecTBeHHas peakiivs Ha MHOTOATOMHbBIE CITUPTHI.

# 3aBUCHUMOCTBH PaCTBOPUMOCTH (heHOJIa B BOJIE OT TEMIIEPATYPHI.

# BzaumoneiicTBue ¢ OpomMHOM Bo1oM 1 xjopuiom kene3a(lll) kak kauecTBeHHBIE peakiuu Ha (EHOJI.

# Peakumu cepeOpsHOTro 3epKaja U cO CBEKENOIy4eHHBIM rupokcuoM meau(ll) mpu HarpeBanun Kak

KAUECTBEHHBIEC PEAKIIMM HA aJIbJETU/IbI.



# OOpa3ibl MypaBbUHOHN, YKCYCHOM, MAJIbBMUTHHOBON M CTEAPUHOBOM KHUCIOT U WX PaCTBOPUMOCTH B
BOJIE.

# CBoMCTBa INTIOKO3bI KaK aJlbJIeTH/Ia M KaK MHOT0OaTOMHOI'O CITUPTa B peakiusx ¢ ruapokcuaom meau(ll).

# WnenTtudukanus kpaxmania.

# KadecTBeHHBIC peaKIuy Ha OCIIKH.

Jlabopamopnvie onvimol

# CpaBHEHHE CKOPOCTH UCIIAPEHUS BOJIbI M 3TAHOJA.

# PacTBOpUMOCTH TJIMIIEPUHA B BOJIE.

# XUMHYeCcKue CBOWCTBA YKCYCHOM KUCIIOTHI.

# OrnpeneneHue HEMpeIeIbHOCTH PACTUTEIBHOTO Maca.

# Wpentuduxaiys KpaxMana B HSKOTOPBIX MPOIYKTaX MUTAHUS.

# W3roroBiieHHE KpaxMaJlbHOTO KJIeHhCTepa.

# W3rortosieHue Mojesel MOJIEKyJl aMUHOB.

# W3roTtoBneHue MOJEIN MOJIEKYJIbI TIUIHHA.

IIpakmuyeckas paboma. ineHTuGUKaINI OPraHUIECKUX COCTUMHEHUN.

Opranuveckasi XumMusi 1 001IECTBO

Buorexnosiorusi. JlpeBHeimre # COBpEMCHHBIC OHOTEXHOJOTMHU. BakHelue HampaBiICHUS
OMOTEXHOJIOTHH: TeHHAasl (TCHETUYECKas) M KJIETOUHast HHxkeHepus. Kimonuposanue.

Mosmmepsl. Knaccudukanusa nonumepos. VcKyccTBEeHHbIE TOTUMEPBI: HEITYIOU I, alleTaTHBIN MIETK,
BHCKO3a, 1euiodan. [1nactmaccel. BomokHa.

Cunrernyeckne moJmMmepsl. [lonumepusanus W TMONUKOHJEHCAMST KaK CHOCOOBI MOJTy4YEHUS
nonuMepoB. Cunretudeckne kaydyku. [lomuctupon, TediaoH M MOMMBHHWIXIOPUI KaK MpPeICTaBUTENN
rmactmacc. CHHTETUYECKHE BOJIOKHA: KAallpOH, HEHJIOH, KeBJap, JaBCaH.

Jlemoncmpayuu

Koutekunn kaydykoB, IIJ1aCTMACC, CAHTETUYECKUX BOJIOKOH U U3EJHNI U3 HUX.

DepMEHTAaTUBHOE Pa3yIoKEHUE MEPOKCHIa BOJAOPOAA C MOMOIIBI0 KaTaja3bl CBEXKEHATEPTHIX MOPKOBH
WJTH KapTOQes.

Jlabopamopmwvie onvimoi

O3HakoOMIJICHHE C KOJIIEKIMSIMHU KayqyKOB, IJTACTMACC U BOJIOKOH.

Ipaxmuueckas paboma. Pacio3HaBaHUE MJIACTMACC U BOJIOKOH.

11 kaacce

CTtpoeHue BelecTB

OcHoBHbIE cBeleHHsI 0 cTpoeHuH aToma. CTpoeHHE aToma: cOcTaB sijipa (HYKIOHBI) U AIEKTPOHHAs
obonouka. Ilonstue 00 wm3oromax. [loHSATHE O XMMHUYECKOM 3JIEMEHTE KaK COBOKYIHOCTH aTOMOB C
OJIMHAKOBBIM 3apSJIOM SIIpA.

IMepuoauyeckas cucreMa XMMUYECKHUX JIEMEHTOB M Y4eHHEe 0 CTPOeHUH aToMa. PU3HYECKUN CMBICIT
npunHsaToi B Tabnuue [1. 1. MenneneeBa CHMBOJIMKH: TIOPSIKOBOIO HOMEpa dJIEMEHTa, HOMEpa Mepruojaa u
HoMmepa rpynnbl. [loHsATHE O BaleHTHBIX 3JeKTpoHaX. OTOOpaKeHUE CTPOEHHS AIEKTPOHHBIX 000JI0UEK
aTOMOB XHWMHYECKUX DJIEMEHTOB C TIOMOIIBIO SJEKTPOHHBIX M AJIEKTPOHHO-TpaduyecKux (HOpMy.
3aKOHOMEpPHBIC W3MEHEHHUsI CBOWMCTB JJIEMEHTOB B TEPUOJAX W TPyMNIax MEPUOJUUYECKON CHUCTEMBI Kak
CJIE/ICTBHE MX 3JIEKTPOHHOT'O CTPOCHUS. DJIEKTPOHHBIE CEMEUCTBA XUMHUUECKUX 3JIEMEHTOB.

CraHoBJileHMe W pa3BUTHE TMEPHOJMYECKOr0 3aKOHA M TEOPUM XMMHYECKOr0 CTPOCHHUS.
[Ipennocbuiku OTKPBITHUS NEPUOJUYECKOTO 3aKOHA M TEOPUM XHMHYECKOIO CTPOEHHS OpPraHUYECKUX
coelMHeHHI. Poib JMYHOCTH B HCTOPUM XUMHUHU. 3HAUEHHE MPAKTUKU B CTAHOBJIEHUU M PA3BUTHUU
XUMHYECKON TEOPHH.

Honnas xumuuyeckasi CBi3b 1 HOHHAsI KpUcTa/LInYeckas pemérka. Karnons! u anuonsl. [Tonstre 06
WOHHOW XMMHUYECKOW CBs3H. PU3MYECKHE CBOWCTBAa BEHIECTB, MMEIOIIMX HOHHYK) KPHUCTAJUIMYECKYIO
pPELIETKY.



KoBasienTHasi xuMuveckas cBsi3b. [[OHITHE O KOBAJIGHTHOU CBA3U. DJIEKTPOOTPULIATEIBHOCTb.
HenonspHas u nmoysipHasi KOBAJICHTHAs CBsA3b. KpaTHOCTh KOBaJICHTHOM CBsI3U. MeXaHU3MbI 00pa30BaHuUs
KOBQJICHTHBIX CBsI3€l: OOMEHHBIN U JJOHOPHO-aKIeNTOPHBIN. [10IpHOCTh MOJIEKYJIBI KaK CIIEJCTBHE
MOJIIPHOCTH CBSI3M U TEOMETPUH MOJIEKYJIbl. DU3UUECKHE CBOMCTBA BEIIECTB, MMEIOIIUX ATOMHYIO WJIU
MOJIEKYJISIPHYIO KPUCTAIIIMYECKYIO PELIETKY.

MeTtaiimyeckasi XUMHYeCKasi CBA3b. [loHATHE O METAUIMYECKON CBSI3M W METaUIMYECKON
KpUCTAITNYECKON peméTke. DU3NYECKUe CBOMCTBA METANIOB, OOYCIOBJIICHHBIE HMX KPUCTALUTHYCCKUM
ctpoeHueM. [Ipumenenne metamioB. YépHbie U LBETHBIE MeTallIbl. CIIJIaBbl.

Boxopoanas xummuuyeckasi cBsi3b. MEXMOJIEKYJISIpHAsE U BHYTPUMOJICKYJISIPHAs BOJOPOAHAS CBA3b.
3HavyeHHE BOJIOPOIHBIX CBSI3€H B MPUPOJIE.

MMoammepsol. [lonydyenrne mojJuMepoB peakuUsIMHU MOJMMEPU3AMU U MOJUKOHJAEHCAMU. BaxHelue
MPECTaBUTENM IIACTMACC U BOJIOKOH, UX MTOJyY€HHUE, CBOMCTBA U pUMeHEHHE. [IoHATHE 0 HEOPraHUYECKUX
MOJUMEpax U UX MPEJACTABUTEINH.

JMucnepcHbie cuctembl. [ToHsTHE O MUCTIEpCHOM (Da3e M IUCTIEPCHOHHOM cpesie. ATperaTHoe COCTOSTHUE
1 pa3Mep yacTull ¢a3bl Kak OCHOBA JUIS KiacCU(PUKAIMK JUCTIEPCHBIX CUCTeM. [ pyOoucepcHbIe CUCTEMBI
— BMYJIbCHH, CYCIIEH3UH U a3PO30JId, UX MPEACTABUTEIN. TOHKOAUCIEPCHBIE CUCTEMbI — 30JIM U TeJIU, UX
npeacraBuTenu. [IoHATHS O CUHEpE3UCE U KOATYIISIUH.

Jlemoncmpayuu

# Ilepmonmmyeckas cucreMa XuMHUeCKuX sreMeHToB Jl. Y. MenneneeBa B pa3nuyHbIX (hopmax.

# Mojesnb HOHHON KPUCTAITIMYECKON PEIIETKY Ha MPUMEPE XJIOPUIa HATPHUS.

# MuHepanbl ¢ HOHHON KPUCTAIUIMYECKON PEMIETKOM: KaIbIUT, TaJUT.

# Mogenu MONEKYJISIPHON KPUCTAUIMUECKOU PEMIETKN HA IPUMEPE «CYXOTO JIbJ1a» UM U0/a U AaTOMHOU

KPUCTAJUTMYECKON pEIETKU Ha IpUMEpe aliMasa, rpadurta uiu KBapla.

# Mogens MoJsipHOTO 00BEMA Ta3a.

# Mogenu KpUCTaIUTMYECKUX PEIIETOK HEKOTOPBIX METAJIOB.

# Komnekiuu 006pa3iioB pa3InyHbIX AUCIIEPCHBIX cucTeM. # CHUHEpe3HC U KOaryJsiusl.

Jlabopamopnuie onvimol

# KoHcTpyupoBaHue MO METANINYECKOH XUMUUECKOH CBSI3H.

# IlomyueHue KOJJIOMJHOIO PAacTBOpa KYypHMHOIro O€jKa, HUCCIEJOBAaHUE €ro CBOMCTB € MOMOILBIO
Ja3epHOM YKAa3KH U IPOBEACHHUE €r0 JCHATYPALHH.

# IlomydeHue sMyJIbCUM PaCTUTENILHOTO Macila U HabJI0eHUE 3a €€ PacCIIOCHUEM.

# IlomydeHue CyCleH3MH U3BECTKOBOI'O MOJIOKA M HAaOJIIOJICHHE 32 €€ CeIUMEHTalueH.

XMMHYECKHE PeaKIHU

Kanaccnpukanus xumudeckux peakumid. M3omepusanus kak peakius, MpoTeKaroas 6e3 n3MeHeHUs
COCTaBa BelllecTBa. AUIoTponus U e€ npuuuHbl. Kitaccudukanus peakiuii mo pa3Jin4HbIM OCHOBAHUSAM: O
YHCITY U COCTaBy PEareHTOB U NMPOJYKTOB, IO TeMI0BOMY 3(dekTy. TepMoXumMHuecKkue ypaBHEHHs peaklnil.

CxopocTb XUMHYeCKHUX peakuuil. DakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XMMHUYECKUX PEaKIHil:
IIpUPOJIa pearupyrolux BeLECTB, TEMIIEPATypa, IUIOMAAb COIPUKOCHOBEHUS pEarupyrolux BEIIECTB, UX
KOHILEHTpalus, Hanuyue Karanuzatopa. [lonstue o karanuze. DepMeHTH Kak OHMOIOrMYecKue
KaTain3aTtopbl. UTHrHOUTOPHI peakluii 1 X 3HaYEeHUe.

OO0paTuMOCTh XUMHYECKUX peakuuii. XUMHYecKoe paBHOBecHe U crioco0bl ero cmemenus. [lonsarue
00 oOpaTuMbIX peakuusx M xumudyeckoMm paBHoBecud. I[lpunumumn Jle Illatense u cmocoObl cmemieHus
XMMHYECKOro paBHoBecus. OOmIast XapakTepUCTHKa Peakui CHHTe3a aMMHaKa U PaCCMOTPEHUE YCIOBUH
CMELICHUS PABHOBECHUS 3TOM peaKkuy Ha IIPOU3BOJICTBE.

I'maposmm3. OOpatumblii 1 HeoOpaTuUMbIH ruaponn3. [maponus coneit m ero Ttumsl. [lonsrtue 06
HHEPreTHYEeCKOM OOMEHE B KJIETKE M POJIM THIPOJIN3a B HEM.

OKuUCINTEbHO-BOCCTAHOBHUTE/IbHBbIE peakuuu. CTerneHb OKUCIIEHUS U e€ onpe/ielieHne o Gpopmynam
OpPraHMYECKUX M HEOpraHMuYecKux BemecTB. Oxkuciaurtenu M BoccTaHoBuTenu. [lonsTme o mponeccax
OKHCJIEHUsT W BOCCTaHOBJIEHMS. COCTaBJI€HHME YPAaBHEHHMM XMMHUYECKMX pEakIWi Ha OCHOBE METOJa
AJIEKTPOHHOIO OaaHca.

DJIEKTPOJIM3 paciuiaBoB U pacTBopoB. [IpakTuyeckoe npuMeHeHue 3JIeKTPOIHU3a. XapaKTEPUCTHKA
ANEKTPOJIM3a  KaK  OKHCIUTEIbHO-BOCCTAHOBUTENBHOTO  mporecca. (OCOOEHHOCTH  3JIEKTPOIM3a,



MPOTEKAIOIIEr0 B PacTBOpax 3yeKTposauToB. [lomydeHue ramoreHoB, BOAOPOJA, KUCIOPOAA, HIEIOYHBIX
METaJUIOB M ILEJIOYEH, a TaKKe AJIIOMUHHUS 3JIEKTPOJIM30M PACIUIaBOB M PACTBOPOB COEAMHEHHH ATHX
aneMeHTOB. [IoHsATHE O TaTbBaHOIUIACTUKE, TaTbBAHOCTET UM, pAaUHUPOBAHUY IIBETHBIX METAJIIOB.

Jlemoncmpayuu

# PacTBOpeHHE CEpHOW KUCIOTHI U AMMHAYHOU CENUTPHI M (DUKCAIMS TETUIOBBIX SIBICHHUU JUISI ITHX
MPOLIECCOB.

# B3zaumojeicTBUE COJSTHOM, CEPHOM M YKCYCHOM KHMCIIOT OJIMHAKOBOM KOHILIEHTPALMU C OJIMHAKOBBIMU
KyCOYKaMH (TpaHyJIaMH) [IMHKA U B3aUMO/ICHCTBHE OJMHAKOBBIX KYCOUKOB Pa3HbIX METAJNIOB (MarHus,
[IMHKAa, KeJle3a) C COJSHOM KUCIOTOW KaKk MpUMEp 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIuu OT
MPUPO/IbI PEArUPYIOIIUX BEIIECTB.

# BsaumogeiicTBre pacTBOPOB THOCY/Ib(aTa HATPHUS Pa3HOIl KOHIICHTPAIUK U TeMIIEPaTyphl C paCTBOPOM
CEpPHOM KUCJIOTBHI.

# MonenupoBaHUE «KUIIAIIETO CIIOS.

# Hcnonp3oBaHME HEOPraHMYECKUX KaTalIM3aTOPOB (CoJiel »kene3a, MoAuJia Kallvs) U IPUPOIHBIX
00BEKTOB, COAepKAIUX KaTalasy (CbIpoe MsICco, KapTodesb), Ui pa3iokKeHUs ePOKCHAa BOAOPOIA.

# B3auMmonelicTBHE ITMHKA C COJSTHOW KMCIOTON M COJISTHON KHCJIOTHI C HUTPATOM cepedpa Kak MmpuMepbl
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHON PEaKIINK U PeaKIni OOMEHa.

# KoHcTpyupoBaHue MoJenH 31eKTPOoIu3Epa.

# BuaeodparMeHT O MPOMBIILIIEHHON YCTAHOBKE IS MOJTYyYEHUS aTIOMUHHUS.

Jlabopamophvie onvimol
# Wnmoctpanus npaBuia beproine Ha mpakTHKe: IPOBEJACHHUE peakiuii ¢ 00pa3oBaHUEM 0CalKa, raza u

BOJBI.
# T'eTeporeHHbI Karajau3 Ha MPUMEPE PA3JIOKEHHs MEPOKCHIA BOAOPOIA B NPUCYTCTBHU JUOKCHIA
Maprasiia.
# Cmemenue paBHoBecus B cucteme Fe¥* + 3CNS = Fe(CNS)s.

# HWcnplTaHne MHAMKATOPaMU CPE/Ibl pACTBOPOB COJIEH pa3IMYHbIX THUIIOB.
#  OKHCIUTEIhbHO-BOCCTAHOBUTEIbHAS pPEaKIUs U peakius oOMEeHa Ha TpUMepe B3aMMOJCHCTBUS
pactBopoB cynbdata meau(ll) ¢ xene3oM u pacTBOpOM MIETOUH.

Ilpakmuueckas paboma. Pemenne sKCIEpUMEHTAIBHBIX 334 110 TeMe «XUMHUYECKask PeaKiius».

BenrecrBa n ux cBoiicTBa

Metamibl. usndeckre cBOWCTBA METAIOB Kak (DYHKIIUS UX CTpoeHus. [leneHne MeTauioB Ha TPYIIIbI
B TEXHHMKE. XHWMHMUYECKHE CBOMCTBA METAUIOB M DJIJIEKTPOXUMHUYECKUU psAd HanpsokeHuid. [lonstwe o
METAJIOTEPMUH (QTIOMUHOTEPMUS, MATHUETEPMUS U JIP.).

Hemeranasl. Hemeramnsr  kak  okuciauTenu. Hemeraiuiel  Kak — BOCCTAaHOBUTEHIU.  Psapg
3IEKTPOOTPULATEIHLHOCTH.

Heopranuueckue m opraHuveckue KHUCJIOTbI. KHUCIOTHI B CBeTE€ aTOMHOMOJIEKYJSPHOTO YYECHUSI.
Kucnotsl B cBeTe TeOpUH IEKTPOIUTUYECKON Tucconnanuu. KuciaoTel B cBeTe MpoTOHHOM Teopuu. Oomue
XUMHYECKHE CBOMCTBA KUCIIOT.

Heopranuueckue n opranuveckue oCHoBaHusi. OCHOBaHUS B CBETE ATOMHO-MOJIEKYJIIPHOTO YUEHUS.
OcHOBaHUs B CBETE TEOPUU AIIEKTPOJUTUYECKON nucconuanud. OCHOBaHUS B CBETE MPOTOHHOW TEOPHUH.
XHWMHYECKUE CBOMCTBA OPraHUYECKUX U HEOPraHUYECKUX OCHOBAHMM.

Heoprannueckune u opraHuveckue am@orepHble coequHeHus. Heopranmdeckrne ampoTepHbIC
COEeTMHEHMS (OKCHJIBI U THIPOKCHUIBI), UX CBOMCTBA U TOJIy4eHHE. AMPOTEPHBIE OPTaHUIECKUE COSTMHEHUS
Ha IpUMepe aMUHOKHUCIIOT. [lenTu bl v menTuaHas CBs3b.

Coumn. Knaccudukanus coneit. JKEctkocTh BoAbl U crocoObl e€ ycrpaHenus. [lepexosn xapOoHara B
ruipokapOoHat u o6patHo. OOIIMe XMMHUYECKHE CBOMCTBA COJIEH.

Jlemoncmpayuu # Konnekuus MeTasioB.

# Komekiys HEMETaIOB.

# BzaumojelcTBrE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.

# Bcmbliika TEpMUTHON CMECH.



# Bcmnbliika 4€pHOT0 MOPOXa.
# BbITEeCHEHME raJIOTEHOB U3 UX PACTBOPOB JIPYIMMHU IraJlOr€HAMHU.

# BsamMmopeicTBHE MapoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHUCIOTHI U aMMHakKa («IbIM 0e3
OTHSI»).

# IlonyuyeHne aMMUaKa U U3y4€HHUE €ro CBOMCTB.

# PaznuuHble cyyau B3aUMOJICHCTBUSI PACTBOPOB COJICH aIFOMUHUS CO MIETOYBIO.
# IlonmyueHue kECTKON BOJIbI U YCTpaHEHHUE €€ )KECTKOCTH.

Jlabopamophvie onvimol

# IlomydyeHue HEPACTBOPUMOI'O TMIPOKCH/IA U €r0 B3aUMOJICHCTBUE C KUCIOTOM.

# HccnenoBaHue KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISIHOW M YKCYCHOM KHCIIOT KarnelbHbIM METOJIOM
pu UX paz0aBiICHUH BOJOU.

# IlonyueHue aM(pOTEpPHOrO TUAPOKCUIA U U3YyUEHUE €TI0 CBONUCTB.
# IlpoBeneHue Ka4eCTBEHHbBIX PEaKLUi 10 ONPEAEIECHUIO COCTAaBa COJIU.

Hpakmuqecmﬂ pa60ma. Pemrenne OKCIICPUMCHTAJIBHBIX 3a/1a4d I10 TEME «BelecTBa 1 uX CBOMCTBaY.

XHuMHA ¥ COBpeMeHHOe 0011ecTBO

Xumuveckasi TexHosgorusi. IlpomsBogcTBO amMMmaka W MeTaHoJa. [loHATHE O XUMHYECKOH
TEXHOJIOTHH. XUMHUYECKHUE PEaKIUH, JISKAIUEe B OCHOBE IPOM3BOJCTBA aMMMaka M MeraHona. OOmias
KJIAaCCU(UKAMOHHAS XapaKTEPUCTUKA PEaKIUi CHHTE3a B MPOU3BOJCTBE 3THUX NPOAYKTOB. HayuHble
MPUHIIUIIBI, JIEKAIIME B OCHOBE IMTPOM3BOACTBA aMMHUaka U MeTaHoJia. CpaBHEHUE ATUX ITPOU3BOJICTB.

XuMu4yeckasi FpaMOTHOCTb KAK KOMIIOHEHT 0011eli KyJIbTyphl YeJoBeKa. MapKupoBKa yIIaKOBOYHBIX
MaTepUajoB, AMEKTPOHUKHU U ObITOBOI TEXHUKH, MPOAYKTOB MUTAHUS, ITUKETOK 110 YXO/y 32 OJICKIOM.

Jlemoncmpayuu

# Monenb NpOMBILIUIEHHON YCTAaHOBKH MOJTYYEHHsI CEPHOU KHCIIOTBHI.

# MoJenb KOJIOHHBI CHHTE3a aMMHaKa.

# BuaeodparMeHTHI M CJIAMJIBI O CTEIICHH SKOJOTUYECKONW YUCTOTHI TOBapa.

Jlabopamopmwvie onvimoi

# V3ydyeHne MapKUpPOBOK Pa3JIMUHBIX BUI0B IPOMBILUIEHHBIX U IIPOJOBOJILCTBEHHBIX TOBAPOB.



TEMATHYECKOE INTAHUPOBAHHUE

Ne Pa3nen Koi-Bo yacos
10 KJTACC (35 yu. u./ 14 B HEACITIO)
1 [Ipenmert oprannyeckoil XuMuu. Teopusi CTpOCHHS OpT. COEAMHEHUI 2
2 YTIIeBOIOPOJIBI M UX TPUPOAHBIC HCTOYHUKHU 12
3 Kucnopon- u a3oTrcoaepkaiiue OpraHndeckue CoeAMHEHUS 14
4 Oprannyueckasi XMUMHs U OOIIECTBO 5
5 Peszepr 2
Hroro 3a 10 kiacc yueOHBIX 4aCOB 35
11 KJTACC (35 yu. 1./ 1 4 B HezeI0)
1 CtpoecHue BelnecTra 9
2 XHMMHYECKUE PEAKITUN 12
3 BemecTBa u ux CBOMCTBA 9
4 XHUMHS 1 COBPEMEHHOE 00IIIeCTBO 4
5 Peszepr 1
HToro 3a 11 Kaacc yueOHBIX 4aCOB 35
Hroro 70




		2022-08-28T20:40:31+0400
	Терентьев С.А.
	Я являюсь автором этого документа




