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I. ITosicHuTe IbHAA 3alIUCKA

Pabouass mporpamma mo «Xumun»8-9 kmacca paspaborana Ha ocHoBedemepaabHOTO
3akoHa «O0 oOpazoBannu B Poccmiickoit denepanun» (m. 22 cr. 2; 4. 1,5 cr. 12; 4. 7 cr. 28;
ct.30; m. 5. 4. 3 ct. 47; . 1 4. 1 cr. 48);denepanbHOro rocyaapCTBEHHOT0 00pa30BaTEILHOTO
cTanmapTaocHoBHorocpeanero  oOpazoBanusas(®I'OC  COQO), yTBEpKIECHHOTO MPUKA30M
Muno6puayku Poccum ot 17.05.2012 Ne 413 (m. 18.2.2);aBTOpCcKO# mporpammbl ["abpuensH
O.C. Xwummsa. Ilpumepnbie paboune mnporpammbl. Ilpeagmerna nuHUS — y4eOHHMKOB
O.C.T'abpuensna, U.I".Octpoymona, C.A.Cnagkosa. 10-11 kmaccel — M.: [Ipocsemenue, 2019 u
COOTBETCTBYET, OCHOBHOI oOpazoBarenbHOi nporpaMmmel OOO MOY - 3YBOBCKAS COII
M. IL.A. PACCAJIKMHA.

Tun nporpaMmmpl:0a30BbIi YPOBEHB.

Peanu3zaumsi yuedHoii mporpaMmMbl o0ecrieunBaeTCs YICOHMKAMU:

- l'abpuensu O.C. Xumus. 10 xmacc- M.: [Ipoceemenue, 2019;

- I'abpuensn O.C. Xumus. 11 kmacc- M.: Ilpocsemenne, 2020

BximtouennsiM B DenepanbHBIE  MepeueHb  YYEOHHMKOB, PEKOMEHIYEMBIX K
UCIONB30BAHUIO  TpU  pealu3ali  UMEIOUIMX  TOCYJapCTBEHHYIO  aKKpeIWUTaIUIo
00pa3oBaTeNbHBIX NMPOrPaMM HAa4aJlbHOTO, OCHOBHOT'O OOILEro, CpeHero oomero oopa3zoBaHus
(yrBepxaeH IIpukazom Muno6Hayku Poccun ot 31 mapra 2014 1. Ne253).

®opMa OpraHu3anuu Y4eOHbIX 3aHATHIA: KIaCCHO-YpOUHasl.
e u 3a1aun yueOHOro npeamera « XuMMsD):

Bonpiioit Bkiag B IOCTHXKEHHME ITHUX LieJel CpeaHero oOmero odpa3oBaHUsi BHOCUT
u3yuenue Xumuu, KOTopoe Ipu3BaHO 0decneyuums:

1) (dopMHUpOBaHUE E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B KOTOPOW cHcTeMa
XMMHUYECKUX 3HAHUH ABIsieTCs €€ BaXXHEUIIMM KOMIIOHEHTOM;
2) Pa3BUTHE UHTEJUIEKTYAJIbHOTO U HPAaBCTBEHHOI'O IOTEHIIMAJIA CTAPILEKIACCHUKOB,

dbopMHUpOBaHWE Yy HHUX DSKOJIOTHYECKH TPaMOTHOTO B Yy4eOHOH U mpodecCHOHATbHON
JESITEIbHOCTH, a TAKXKE B OBITY;

3) OCO3HAHHWE Y CTApUICKJIACCHHUKOB HEOOXOMUMOCTH B pa3BUTHH XUMUU U
XUMHUYECKOM MPOMBIIIICHHOCTH, KaK MPOU3BOAMTEILHOM CHITBI OOIIECTBA,
4) MOHMMaHUE HeoOXoauMOCTH Oe30macHoro oOpaiieHuss ¢ BellecTBaMH U

MarepuaiaMy, UCTIOJIb3yEMbIMH B MPO(PECCHOHATBLHON U TOBCETHEBHOM KU3HU.

Llenamu uzyuenus xumuu 6 cpeoneil wiKoe A6aAI0mcsa.

1) BUJICHUE W TOHUMaHHE 3HAYMMOCTH XUMHUYECKUX 3HAHUU IJIs KaKIOro ujeHa
COLlMyMa; yMEHHE OIICHMBATh pa3iuyHble (aKThl M SBICHHS, CBA3aHHBIE C XHMHYECKHMHU
00BbEKTaMH U TPOIECCAaMU HA OCHOBE OOBEKTUBHBIX KPUTEPUEB M OMPEACIEHHON CHUCTEMbI
LIEHHOCTeH, (POpMyYITUpOBaTh 1 0O0CHOBBIBATH COOCTBEHHOE MHEHHUE U YOCKICHHE;

2) MMOHUMaHUE POJU XUMHUHU B COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MUpa U
UCTIOJIb30BAaHNE XMMHYECKUX 3HAHUHM A7 0OBSICHEHUS OOBEKTOB M MPOIIECCOB OKpYKaroIIen
JIEUCTBUTEILHOCTU — MPUPOIAHOM, COLIMATBHOM, KYJABTYPHOU, TEXHUYECKOMN CPEIIbL;

3) (dopMHpOBaHUE y CTAPIIEKIACCHUKOB MPU W3yYECHHUH XUMHUH OIbITAa TTO3HAHUS U
CaMOIIO3HAHUS C IOMOIIBIO KJIFOUEBBIX KOMIIETEHTHOCTEH (KJIIOYEBBIX HABBIKOB), KOTOpBIE
MMEIOT YHUBEPCAJIBHOE 3HAYEHUE Ul PA3IMYHBIX BUIOB ACATCIBHOCTH, — IIOMCKA, aHAJIN3a U

00paboTku WHGOPMAIMKM, W3TOTOBJICHHWE HH(GOPMAIIMOHHOTO MPOAYKTAa U €ro IPe3CHTAaIHH,

IOPUHATHS PEIICHUH, , KOMMYHUKATHBHBIX HABBIKOB, 0E30MAaCHOI0 OOpalleHHs ¢ BEIEeCTBaMH,

MarepuajaMy U IpoleccaMu B IOBCETHEBHOM KU3HU U TPO(ECCHOHANIBHOM 1eATeIbHOCTH.
MecTo y4eOHOro nmpeaMeTa B y4eOHOM ILJIaHe



B coorBerctBum ¢ yueOHbIM Mmanom MOY - 3YBOBCKAS COLI UM. ILA.
PACCAJIKMHAMOY - 3YBOBCKAS COII UM. IT.A. PACCAIKHA pa6ouast mporpamma
paccunTaHa Ha 136 yacoB B Kypc, 68 yacoB B KaX/10M Kiacce (2 yaca B HEZEIIIO).

I1. Ilnanupyemble pe3yJIbTaThl OCBOCHHUSI Y4eOHOI0 peaMeTa

OOyueHne XUMHHM B CpeaHell Imikose Ha 0a30BOM YpOBHE [0 JaHHOMY Kypcy
CHOCOOCTBYET JOCTUIKEHUIO O0YYAIOUTUMHUCS CIICAYIOIINX JIUYHOCHIHBIX PE3YIbMan 6.

1) YyBCTBA FOPJOCTU 32 POCCUMCKYI0O XUMHYECKYIO HAYKY U OCO3HAHHE POCCHICKOM
TPaXXTAHCKON UICHTUIHOCTH — 8 YeHHOCMHO-OPUSHMAYUOHHOU chepe;
2) 0CO3HaBaTh HEOOXOJAMMOCTh CBOCH TMO3HABATEIIHPHOM JEATEILHOCTH U YMEHHE

YIPaBISATh €10, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOPa30BaHHUIO Ha MPOTSLKEHUH BCEH HKU3HH;
[IOHUMaHWE  BaXHOCTM  HENPEpBIBHOTO  00pa3oBaHMA  Kak  (akropy  yCHEIIHOH

npodeccUOHAIbHOW U OOLIECTBEHHOW NEATENbHOCTH; — 6 HO3HasamenvHoli (KOTHUTHBHOM,
WHTEJUICKTYaIbHOMN) chepe

3) TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeiIIeld 00pa3oBaTeilbHON TPaeKTOpUN
niu chepsl MpodecCHOHATBLHOM AESITEIIBHOCTH — 8 mpPydosol chepe;

4) HEeMpUSTHE BPEAHBIX MPHUBBIYEK (KYpeHHUs, YINOTpEOJECHUs aJKOrois U
HApKOTUKOB) HAa OCHOBE 3HAaHWH O TOKCHYECKOM M HAPKOTUYECKOM JICHCTBHH BEIIECTB — &

cihepe 300posvecbepedcerus u Oe30nacHo20 0opaA3a HCU3HU,;

Memanpeomemnvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMH CPEIHEH IIKOJIBI Kypca
XUMUH SIBIISTFOTCS:

1) UCnonb306anue OCHOBHBIX METONOB IO3HaHHSA (OMpPEICIICHHEe WCTOYHHKOB
y4eOHOI 1 HaydHOU HH(pOpMALIKK, TTOTydYeHHE STON NHPOPMAIUH, e€ aHaJIN3, U YMO3aKIIOUCHHS
Ha €ro OCHOBE, HM3TOTOBIICHHE M TMpe3eHTanus WH(GOPMAIMOHHOTO MPOAYKTA; IPOBEICHHE
OKCIIEPUMEHTA, B TOM YHCJIE U B MPOIECCE MCCIEI0BATEIHCKON JIEeATeIbHOCTH, MOJCINPOBAHNE
H3y4aeMbIX OOBEKTOB, HAOMIOJACHUE 3a HUMH, WX H3MepeHue, (UKcamus pe3ylbTaToB) M HX
npumeHeHue sk TOHUMAaHUS Pa3IMYHBIX CTOPOH OKpPYKaIOIIel 1eHCTBUTEIHHOCTH;

2) éladeHue OCHOBHBIMH HHTEJUICKTYaJIbHBIMU OI€palusMy (aHaJU3 W CUHTE3,
CpPaBHCHHME M CHCTEMaru3aius, OOOOIIeHHEe ¥ KOHKpPETH3alus, KIAaCCU(PUKAIUS U TOUCK
aHAJIOTOB, BBISBJICHHE MPUYHMHHO-CIICJICTBEHHBIX CBS3eH, (DOPMYIUPOBKA THUIIOTE3, UX MPOBEPKa
U GOpPMYIHPOBKA BHIBOAOB);

3) no3HaHue 0OOBEKTOB OKPYKAIOIIETO MUPA B TUIAHE BOCXOXKJICHHS OT aOCTPAKTHOTO
K KOHKPETHOMY (OT O0IIero 4epes YacTHOE K eIMHUYHOMY);

4) CcnocobHocmb BBIABUTATh HJIEW M HAXOIUTh CPEACTBA, HEOOXOAUMBIE JUISl UX
TOCTHKEHUST;

5) ymernue (HOPMYITUPOBAThH IEIM W OMNPEACIATHh 3a/Ja4il B CBOEH IO3HABATEIHHOM
NEeSTENIbHOCTH, ONPEENISTh CPENICTBA TSl JOCTHUKECHHUS LI U pellleHus 3a7ay;

6) onpeodensims PazHOOOpa3HbIE UCTOYHUKU TOYYCHHUS HEOOXOMUMOW XUMHUYECKON

UHPOpPMAIIMM, YCTAaHOBJIEHHWE COOTBETCTBUS  COAEp)KaHUS U (OPMBI  MPEICTABICHUS
MH(POPMAILMOHHOTO MPOJYKTa ayIUTOPHH;

7) yMeHue TIPOAYKTUBHO OOILIAThCS W B3aMMOJAEHCTBOBATh B IMPOIECCE COBMECTHOM
NEeSITeIbHOCTH, YUUTBIBATh MMO3ULMM JPYTHX YYACTHUKOB JIEATENbHOCTH, 3()()EKTUBHO pa3periaTh
KOH(JIUKTBI,

8) 20mMosHOCMb K KOMMYHUKalUU (TIPEACTaBIATh pe3ylbTaTbl  COOCTBEHHOM
NO3HABATENIbHONW  JESATEIBHOCTH, CIBIIIATh W CIYIIaTh OIIOHEHTOB, KOPPEKTHPOBAThH
COOCTBEHHYIO TIO3UIIHUIO);

9) YMeHue WCIOIb30BaTh CpEACTBa HH(GOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX
texHomorut (manee — WKT) B pemeHWM KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX H
OpPraHU3alMOHHBIX 3a7a4 C COOJIOACHHEM TpeOOBaHUN SPrOHOMHUKHU, TEXHHKH O€30IacHOCTH,
TUTUEHBI, PECYpCOCOEpEKEHMsI, MPAaBOBBIX M JTUYECKUX HOPM, HOPM HH(POPMAIMOHHOU
0C30I1aCHOCTH;
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10)  6radenue A3BIKOBBIMU CPEICTBAMH, B TOM YHCIE U A3BIKOM XUMUU — yMEHHE
SCHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3pPEHMsI, UCIOJIb30BaTh aJCKBaTHbIE SA3BIKOBBIC
CpEeZACTBa, B TOM YHCJIE U CUMBOJIbHBIE (XUMHUECKUE 3HAKH, (POPMYIbI U ypaBHEHHUS).

Ilpeomemmnoie pesyromamel:

B pesynbraTe nsydeHuns yueOHOro npeamera « XUMHUsD) Ha YPOBHE CPEAHEro 00IIero
oOpa3zoBanus: BbImycKHHK Ha 6a30BOM YPOBHE HAYYHUTCSI:

. packpeiBaTh Ha MPHUMEPAaX pOJIb XUMHH B (POPMHUPOBAHMU COBPEMEHHOW HAy4YHOI
KapTUHBI MUpa U B IPAKTUYIECKOI! J€SITEbHOCTH YEIOBEKA;
. JEeMOHCTPHPOBAaTh HA TPUMEpax B3aUMOCBS3b MEXKAY XUMHEH H  JPYTUMH

€CTECTBCHHBIMH HayKaMH, PaCKphIBaTh Ha MPUMEpaxX MOJIOKCHUS TCOPUHA XMMHUYECKOTO cTpoeHus A.M.
Bytneposa; moammarts pusmdeckuii cmpicn [lepuomndeckoro 3akona /.M. MenmeneeBa u Ha €ro OCHOBE
OOBSACHATH 3aBUCUMOCTH CBOMCTB XHUMHYECKHX OJIEMEHTOB W O0Opa3OBaHHBIX HMH BEIIECTB OT
3JEKTPOHHOT'O CTPOCHUS ATOMOB;

. OOBSCHITh MIPUYUHBEI MHOTOO0Opa3ws BEIIECTB HA OCHOBE OOIIMX MPEICTABICHUA 00 MX
COCTaBe M CTPOCHUH;

. MPUMEHSTH TPaBHJa CHCTEMATHYECKON MEXKIyHApPOIHONH HOMEHKIATYPhl KaK CpPEICTBa
paszTuYeHus U UACHTH()UKAIIMY BEIIECTB M0 UX COCTABY M CTPOCHUIO;

. COCTaBIISITh MOJICKYJISIDHBIE M CTPYKTYPHbIE (OPMYJIBI OPraHUYECKUX BEIIECTB Kak
HOCHTENeH MH(OOPMAIMKU O CTPOCHUHU BEIIECTBA, €0 CBOMCTBAX WM MPHUHAJICKHOCTU K OINPEIEICHHOMY
KJIacCy COCUHEHUM;

. XapaKTepU30BaTh OpPraHUYECKHE BEIIeCTBA [0 COCTAaBY, CTPOCHUIO W CBOMCTBaM,
YCTaHABIUBATh MPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK]Ty JaHHBIMHU XapaKTEePUCTUKAMH BEIIECTRA,;
. NPUBOIUTH MPUMEPhl XUMUYCCKUX PEaKIMi, PaCKPBHIBAIONINX XapaKTEPHBIC CBOHCTBA

TUMTUYHBIX TPEJICTABUTENICH KIIACCOB OPTaHUYECKUX BEIECTB C IEIbI0 UX UACHTU(UKAIINY U OOBSICHCHUS
00J1acTH IPUMECHCHYS,;

. MPOTHO3UPOBATh BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX PEaKIUii Ha OCHOBE 3HAHHH O
TUMIAX XHMHYECKOW CBSI3M B MOJICKYJIaX PEarcHTOB M WX PEaKI[MOHHOW CHOCOOHOCTH; HCIIOJIB30BaTh
3HaHUSI O COCTaBe, CTPOCHHUH W XHMHYECKUX CBOWCTBAX BEIICCTB JUIS OE30MACHOTO NMPUMEHEHHS B
NPaKTUIECKON JeATENLHOCTH;

. MPUBOJUTH MPUMEPHI MPAKTUIECKOTO UCTIOIh30BAHUS MPOAYKTOB IMEPEpadOTKH HEPTH U
NPUPOJHOTO Ta3a, BBICOKOMOJIEKYSIPHBIX COCTUHEHUH (MONMITHIICHA, CHHTETHYECKOTO KaydykKa,
aIeTaTHOTO BOJIOKHA);

. MPOBOJIUTH OIIBITHI 10 PACIO3HABAHHUIO OPTaHMYECKUX BEUIECTB: TIIHIEPHHA, YKCYCHON
KHCJIOThI, HEMPEACIbHBIX JXUPOB, TIIOKO3bI, KpaxMayia, OCTKOB - B COCTaBE MHIIEBBIX MPOIYKTOB U
KOCMETUYECKUX CPEJICTB;

. BJIaJeTh NpaBWJIaMH M IpueMaMu 0e30MacHOi padoThl ¢ XMMUYECKHMH BEIIECTBAMH H
nabopaTopHBIM 000PYIOBaHUEM;
. yCTaHABJINBATh 3aBHCUMOCTh CKOPOCTH XHMHUYECKOI PEaKIUH U CMEIIEHHUS XUMUIECKOTO

paBHOBECHs OT pPa3IMYHBIX (PAKTOPOB C IENBIO ONPEAETCHHS ONTHMAJIbHBIX YCIOBHH IMPOTEKaHUS
XUMUYECKUX TPOLECCOB;

. MIPUBOAUTH MTPUMEPHI THAPOJIHA3A COJIEH B IIOBCEAHEBHOM KM3HU YEJIOBEKA,

. MPUBOANTDG TPUMEPHl  OKHCIUTENHFHO-BOCCTAHOBUTEIBHBIX pEAaKIWd B  MPHPOJE,
MIPOU3BOICTBEHHBIX MPOIECCaX U JKUZHEACATEIBHOCTH OPraHU3MOB;

. MPUBOJUTh TPUMEPHl XUMHUYECKUX PEaKIIMiA, pPACKPHIBAIONIUX OOIIWE XUMHYCCKHC
CBOMCTBA MPOCTHIX BEIIECTB - METAJUIOB 1 HEMETAIIJIOB;

. MPOBOJUTL pAacueThl HA HAXOXKICHUE MOJEKYJISIPHOH (HOPMYIBI YIIIEBOAOPOAA TII0

MPOAYKTaM CTOPAHUS U 10 €r0 OTHOCUTEILHOW TUIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSINUX B
€ro COCTaB;

. BJIaJICTh MpaBWIaMU OE€30MacHOTO OOpallleHHs C EJKUMH, TOPIOYMMH M TOKCHYHBIMH
BEIICCTBAMH, CPEACTBAMU OBITOBOI XUMUM,

. OCYIICCTBIATh IMOWCK XUMHYECKON WH(GOpMAIMU IO HA3BaHUAM, HJICHTH(HUKATOPAM,
CTPYKTYPHBIM ()OpPMYJIaM BEUIECCTB;

. KPDUTHYECKA  OICHMBATh WM  HMHTEPIPETHPOBATh  XUMHUYECKYI0  HH(OpMAIuio,
COJICPIKAIIYIOCS B COOOIICHHSIX CpPEJACTB MaccoBOW HWHQopMammu, pecypcax HWHTepHeTa, HaydyHO-
MOMYJISIPHBIX  CTAThsIX C TOYKH 3PCHHS ECTECTBEHHO-HAYYHON KOPPEKTHOCTH B TENSAX BBISABICHHUS
OMMOOYHBIX CYXICHUHA U (DOPMHUPOBAHUS COOCTBEHHOH TTO3UITUH;



. MPEJICTABNIATh IyTH PEIIeHUs TI00aNTbHBIX MPOOJIEM, CTOSIINX TEPe] YeTOBEYECTBOM:
JKOJIOTHYECKUX, JHEPTETUICCKHX, CHIPEEBEIX, U POJIb XUMUH B PEIICHUHU 3TUX MTPOOIIEM

BI)Il'lyCKHl/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3MOKHOCTb HAYYUTHCH:

° WIITIOCTPUPOBATh HAa IMPUMEpPAX CTAHOBJICHHC W 3BOJIIOLIAIO OpFaHH‘lCCKOﬁ XHUMHH KaK
HAYKU Ha pa3JIMYHBIX UCTOPUYCCKUX dTAIllaX €€ Pa3BUTHUAA,
° HCIIOJIB30BaTh MCETOABLI HAYYHOT'O IIO3HAHHWA IIPHW BBIIOJHCHUH IIPOCKTOB H y‘IC6H0-

WCCIIEIOBATEIBCKUX 337124 M0 U3YYEHHUIO CBOMCTB, CITOCOOOB MOMyYEHHS M PACIIO3HABAHUS OPTaHUIECKIX
BELIECTB;

. OOBSCHATh TPHUPONY U CIIOCOOBI 00pa30BaHUS XUMHUYECKON CBS3M: KOBaJCHTHOM
(TIoNApHOM, HETIOJSIPHOM ), HOHHOM, METaJUTHYCCKON, BOJOPOIHOM - C IEIBI0 ONPEICICHUS XUMHUICCKOM
AKTUBHOCTH BEIIECTB;

. YCTaHABIUBATh TEHETHUYECKYH) CBSI3b MEXY KIACCAMH OPTaHMYECKUX BEIICCTB IS
000CHOBaHUSl TMPHUHIMUIIMAIGHON BO3MOXXHOCTH TIONYYEHHS OPraHUYEeCKHX COENWHEHWH 3aJaHHOTO
COCTaBa M CTPOCHUS;

. YCTaHABIIUBATh B3aMMOCBS3H MEXKIy (DaKTaMU M TEOPUEH, IPUIMHON U CICICTBHEM IPH
aHanu3e TPOOJEMHBIX CHTyallMid W OOOCHOBAaHWH NPWHUMAEMBIX pEHICHHH Ha OCHOBE XHMHYECKHX
3HAHUH.

ITI. Copep:xanue yueOHOro MmarepuaJia
10 kaace
(68uacos, 2 yaca B HejeI10)

Tema Nel. Teopusi CcTPpoeHHUSI OPraHUYecKUX coeAuHeHHd A. M.
Byrtaeposa. Ilpexmer oprannyeckoi XuMuu.6 4

Oprannueckue BeELIECTBA: IMPUPOAHBIE, MCKYCCTBEHHBIE M CHHTETUYECKHE.
Oco0eHHOCTH COCTaBa U CTPOCHHS OpPraHMYECKUX BEMIeCTB. BUTanmusM M ero kpax.

[TonsiTue 06 yrneBogopoaax.

OcHOBHBIE TMOJIOXKEHUSI TEOPUM XHMHYECKOro crpoenusi bytiaeposa.
BanentHocts. CTpykTypHBIE (GOPMYAbI — TIONHBIE U COKpaméHHble. [IpocThie
(omuHapHBIC) W KpaTHbIE (IBOMHBIE W TPOWHBIE) CBsI3U. M30Mephl W H30MEpHs.
B3anMHOe BIMsIHEE aTOMOB B MOJIEKYIIE.

Jlemoncmpayuu. Hexkoropbie 0o0IIMe XMMHUYECKHE CBOWCTBA OPraHUYECKUX
BEIIECTB: UX TOpeHHue, IUaBjieHre U oOymiuBaHue. Mopenu (1IapocTep)KHEBbIE U
00BEMHBIC) MOJIGKYJT OpPraHMYECKHX COCAMHEHHMH pa3HbIX KiaccoB. OmpeneneHue
3JIEMEHTHOT'O COCTAaBA OPTAHUYECKUX COECIUHEHMI.

Jlabopamopnwie onvtmul. VI3roTOBICHNE MOJIENIEH OPraHUYECKUX COCAMHEHUH.

Kontpoabnasi padora Ne 1.«Teopust CTpoeHUs OPraHUYECKUX COCTUHEHUIN»

Tema Ne 2. YriieBonopoabl M MX NPUPOIHBbIE HCTOYHUKH. 24 4.

IIpenenbHbie yriieBoaopoabl. Asikanbl. OnpeneneHue. [ oMonorudaeckuil psi alkaHOB U
ero obmas ¢opmyna. CTpykTypHas u3omepusi yriepoxHoi nemnu. Panukansl. Homenkmarypa
alKaHoB. XMMHUYECKHE CBOICTBAa alKaHOB: TOPEHME, pEaKLUM 3aMelleHHs (TaJoreHUpOBaHUE),
peaKLus pa3ioKEHUSI METaHa, PeaKlus IerUAPUPOBAHUS STaHA.

HenpeneabHble yriieBOAOPOAbI. AJIKEHbI. OTWICH. [OMOJIOTMYECKH PSJ aJKEHOB.
Homenknarypa. CrpykrypHass uzomepus. [IpombllieHHOE NOJy4Y€HHE AKEHOB: KPEKUHT M
JNETUIpUpOBaHUE alKaHOB. Peaknusi nerujaparaldyd 3TaHoNa, Kak Ja0opaTopHBIA crmocod
MOJIYYCHHUS] 3TUJICHA. Peaknuu mnpucoenuHeHus: TUAparanus, TUAPOTAIIOreHUPOBAHUE,
rajJjoreHupOBaHue, MOJIUMEpHU3AIUH. [IpaBuno MapKoBHUKOBA. Okucnenne
ankeHoB.KauecTBEeHHbIE peakIMK Ha HEMPEAEIbHbIE YIIIEBOIOPOIBI.

Aaxanuensnl. Kayuyku. Homenkiarypa. Conpskénnbie quensl. byraanen-1,3, nzonpeH.
Peakuus JleGeneBa. Peakuum mnpucoeauHeHUs —ankaaueHoB. Kayuyku: HaTypasibHBIN,
cuHTeTH4Yeckue (OyTaaneHOBBIN, N30NPEHOBBIN). Bynkanuzamus kayuyka. Pesuna. D00HHUT.



Aaxunbl.O0Imas XapakTepucTUKa TroMoJioruueckoro psga. CrocoObl 00pa3oBaHHS
Ha3BaHWI AJIKUHOB. XMMHUYECKHE CBOWCTBA AaIllETUJIEHA: TOPEHUE, PEaKIMU MPHUCOCIUHEHUS:
TUIPOTaJIOTeHUPOBAHKE, TAIOTeHUPOBaHKe, ruaparanus (peakuus KydepoBa), — ero moxydeHue
Y IpUMEHEeHne. BUHWIXIOpUA U €ro MoJIMMepHU3alus B MOJIUXIOPBUHUIL.

Apenbl.beH301, Kak IpeICTaBUTENb apOMaTHMUECKUX YyIieBonoponoB. CTpoeHue ero
MOJIEKY/Ibl M CBOMCTBa (hU3MUECKUE U XMMUYECKHUE CBOWMCTBA: TOPEHUE, PEAKIIUU 3aMEIICHUS] —
raJloreHMpoBaHue, HUTpoBanue. [lomyyeHne u npuMeHeHue OeH3071a.

Ipupoaubiii 1 monyTHbIH ra3pl.CoctaB npupoaHoro ra3za. Ero HaxoxxaeHue B IpupoJIe.
[IpenmyrecTBa MPUPOAHOTO Ta3a KaK TOIUTMBA. XHMMHUYECKas MepepadoTKa MPUPOIHOTO rasa:
KOHBepcHs, nupoin3. CUHTE3-ra3 U €ro NpUMEHEHHE.

[TomytHble Ta3bl, ux cocraB. IlepepaboTka MOMYTHOro Traza Ha (paKIHMU: CYXOW Tas,
MporaH-0yTaHOBasi CMECh, Ta30BbI OCH3HH.

HedgT1s n cnocodsl eé mepepadorku. CocraB Heptu u e€ mepepaboTKa: MEpEroHkKa,
kpekuHr, pudopmuar. Hedrenmponyktel m ux mnomydeHue. [loHATHE 00 OKTaHOBOM YHCIIC.
XUMHYEeCKHEe CIIOCOOBI TTOBBIIICHHS KadyecTBa OEH3HUHA.

KamenHblii yrosab u ero nepepadorka. KokcoBanne KaMEHHOTO YIVISl M €0 MPOAYKTHI:
KOKCOBBIH ra3, aMMuayHasi BoAa, KAMEHHOYTOJIbHAsI CMOJIa, KOKC.[ a3uukanus KaMeHHOTO YTIIS.

JMemoncmpayuu. TopeHue npenenbHbIX M HENPENCNbHBIX YINIEBOAOPOIOB: METaHa,
JTaHa, aneTwieHa. KauecTBeHHbIE peakluy Ha HempeAelbHbIC YIIIEBOIOPOABI: 00ECI[BEYNBAHNE
STUJIICHOM M aleTWJIEHOM pacTBOPOB IepMaHraHara Kaimusi U OpoMHOH Boabl. OTHOIIEHHE
OeH3oma K 3TUM okuciutensm. [lerunparanus stanona. [maponus kapouaa kanpius. Komnexknun
«HedTtp 1 HEedTEeNpOnyKTH», «KaMEHHBIN Yroiab M MPOAYKTHI €ro nepepadboTkm», «Kayaykuy.
Kapra nonesnsix uckonaemsix PO.

Jlabopamopnsie onvimpl. O0HApYXKCHHE TPOIYKTOB TOpeHUs cBeun. HccimenoBanue
CBOMCTB Kay4yKOB.

KontpoabHasi padora Ne 2.«YrieBogopoabl U X NPUPOAHBIE HICTOUHUKU»

Tema Ne 3. Kucsiopoa- u azorcoaep:xaniue opraHnieckue coeJuHeHns . 28 u

Onnoaromuble cnuprhl. Onpenenenve. DyHKIUMOHAIBbHAS THAPOKCWIbHAS TIpymma.
IT'omonorudyeckuii  psn  NOpENeibHBIX  ONHOATOMHBIX  CHUPTOB. M3oMepus  IOJIOKEHUS
GyHKIIMOHATBHOUM Tpynmbl. BomopomHas cBs3b. XUMHYECKHE CBOWCTBA CIUPTOB. AJIbAETHIHAS
rpynmna. Peakuus ostepudukanmu, crnoxsasle 3¢upsl. [Ipumenenue cnupro. JlelcTBue
METHUJIOBOTO U 3TUJIOBOTO CIIUPTOB HA OPTAHHU3M YEJIOBEKA.

MHoroaroMHble CHUPThI. OTWICHIJIMKONb, KaK MPEICTABUTENb JBYXaTOMHBIX U
DJIULEPUH, Kak TMpeACTaBUTENb TPEXATOMHBIX cOupToB. KadecTBeHHass peakuust Ha
MHOTOATOMHBIE CITUPTHI, UX CBOWCTBA, MONy4YeHHE U TpuMeHeHue. [lonarue o0 anTudpusax.

®enon. CrpoeHue, MolydyeHHe, CBOWCTBAa M IpuMeHeHHe (enona. KauecTtBeHHBIE
peakuuu Ha GpeHon. BzaumHoe BiausHUE aTOMOB B MOJIeKye (eHoa.

Anbaeruabl W KeTOHbLDopManbaerua U alueTalbJeruj, Kak MOpeJCTaBUTENU
albJETUI0B, cocTaB MX Mojekyl. (dyHkuuoHanbHas kapOoHWiIbHas Tpymnmna. KadecTBeHHBIE
peakiuu Ha anpaeruabl. CBoOiCTBa, TONy4YeHWE W TpUMEHEHHe Qopmanpieruga Hu
anertanpiaeruna. Peaknuu nonukoHaeHcauuu g dopmanbaeruga. [loHsTHe o keToHax Ha
IIpUMEpE alleTOHA.

Kap6onoBbie KHCJI0TBI.[OMOJIOTHYECKUI PSIT IPEACIBHBIX OMHOOCHOBHBIX KapOOHOBBIX
KUCTOT. JKupHble KapOOHOBBIE KHCIOTBL. XHUMHUYECKHE CBOMCTBA KAapOOHOBBIX KHCIIOT.
[Tonydenune u npuMEeHEHNE MYPaBbUHON U YKCYCHOM KHUCIIOT.

Caoxuble 3¢upsbl. Kupsbl. Peakius stepuduxannu. Cnoxsblie >¢upsl. Kupbl, ux
COCTaB U THAPOIH3 (KUCIOTHBIN U 1IeI0UHOM ). Mblia. ['mapupoBaHue >XHpOB.

VYraeBoabl. YreBoasl. MoHocaxapunbl. [moko3a kak —anpaerupocnupr.  CopOwur.
Momnounokucnoe u  crnuproBoe  Opokenue. ®Dortocunre3. ucaxapuasl. Caxaposa.
[Tonucaxapuasl: Kpaxmal, HEUTI0N03a.

AMuHBI. AMUHOTpYIIa. AMUHBI MpeefibHbIe U apoMatuyeckue. AHWIMH. [lonydeHne
aMuHOB. Peaknus 3unuHa. XuMUYeCKHe CBOMCTBA U MPUMEHEHHE aMUHOB.



AMMHOKHCJI0TBL. AMUHOKHCIIOTBI, COCTaB MX MOJIEKYJI U CBOMCTBA, Kak aM(OTepHBIX
OpPraHMYECKHX COEIMHEHMM. [TMIMH, Kak MNOpeacTaBUTeNb aMUHOKUCIOT. [lomyueHue
MOJIMIIETUIOB PEAKLIUEN MOJMKOHAeH Cauu. [IoHATHE O MENTUIHOMN CBSI3HU.

Beaku. Crpoenune mosekyn OenKoB: MepBUYHAsl, BTOPUYHAS U TPETHUYHAs CTPYKTYPHI.
KauecTBeHHbIE peakiiuy Ha O€NKH, UX THIPOJIN3, IeHaTypalus i OnoJornyecKkue QyHKIUH.

Hemoncmpayuu. Ilonydenne anpAeruoB OKUCIEHHEM ciupToB. KauecTBeHHast peakuus
Ha MHOTOAaTOMHBIE CIUPTHL. 3aBHCHMOCTHPACTBOPUMOCTH (peHoNla B BOJE OT TEMIIEpPaTyphl.
B3aumoneiictBue ¢ OpomHoi Bomod u xjopunom kernesa(lll), kak kauecTBEeHHBIC peakIMu Ha
denon. Peakuuu cepeOpsHOTO 3epKaja U CO CBEXKEMONy4eHHBIM ruapokcuaom meau(ll) mpu
HarpeBaHUM, KaK KauyeCTBEHHBIE peakluu Ha anpierugpl. OOpasubl MypaBbUHOM, YKCYCHOM,
NaJbMUTHHOBOM M CTEAPUHOBOW KUCIIOT U MX PACTBOPUMOCTbH B BOJ€. AJIbJIETHIHbIE CBOWCTBA U
CBOMCTBA MHOTOAaTOMHBIX CIIMPTOB TNIOKO3bI B peaknuu ¢ ruapokcuaom  menu(Il).
Wnentudukanus kpaxmana. KauecTBeHHbIE peakiuy Ha OCIIKH.

Jlabopamopnvie onvimor.CpaBHEHHE CKOPOCTH WCHApeHHMs BOAbI M AITAHOJIA.
PactBopuMocTh mmiepuHa B Boje. XUMHUYECKUE CBOMCTBA YKCYCHOUM KucioThl. OnpeneneHue
HENPEEIbHOCTH PAacTUTENbHOrO Macia. VneHTudukanus Kpaxmala B HEKOTOPBIX MPOIYKTax
nutanus. M3roroeineHue KpaxMalbHOro Kiencrepa. M3rorosieHue MoAene MOJIEKYI aMHHOB.
W3roroBneHne MoJieau MOJIEKYIIbI NINLIMHA.

Ilpakxmuueckasa padoma.VlnenTuduxanys opraHn4eCKUX COeINHEHHMN.

Kontpoabnass padora Ne 3. «Kuciaopoa- u azorcomepskaiiue OpPraHU4YeCKHe
COECIUHEHUS

Tema Ne 4. Oprannyeckasi Xumusi 4 00mectBo. 10 u

Buorexnoaorus.llepuonsr e€ pazsutus. Tpu HarpaBaeHUs OMOTEXHOIOTUU: TeHHast (WK
TeHEeTUYECKasl) UHKEHepus; KJIETOuHas HH)KEHepus; Ouonoruueckas MHxeHepus. [eHernyecku
moauduuupoBanusie opranusmel  (I'MO) wu Tpancrennas npoxnykius. Kiionupopanue.
NMmMoOunn3oBaHHbIe (EPMEHTHI U UX IIPUMEHCHHE.

Hoaumepsi.Knaccupukanuss  nonumepoB.VICKyCCTBEHHBIE — TTOJIMMEPBI:  LIEUTYIIOH,
aleTaTHBIN MENK, BUCKO3a, LeJI0(aH.

Cunrernueckue mnosumepsbl.llomumepusanuss M TOJMMKOHJEHCALMS, KaK CIOCOOBI
nonyyeHus: nmonumepoB. CuHTreTnyeckue kayuyku. [lomuctupon, TedyioH U MOJUBUHUIXIOPU,
Kak IpeacTaBuTeNy miactmace. CHHTETHYECKUE BOJIOKHA: KallpOH, HAIJIOH, KEBJIAp, JJaBCaH.

Hemoncmpayuu. Konnexiuy KayyyKoB, IJ1aCTMAcC, CHHTETUYECKUX BOJIOKOH U M3EIUI
n3 Hux. @OepMeHTaTUBHOE pA3IOKEHUE TMEPOKCHIA BOIOPOAA C€ IOMOIIBIO Karajasbl
CBE)KEHATEPTHIX MOPKOBH MJIH KapTOQers.

Jlabopamopnvie onvimer. O3HAKOMIIEHHE C KOJUIEKIIUSMH KaydyKOB, IUIACTMacC |
BOJIOKOH.

Ilpaxmuyeckasa padoma.Pacnio3HaBaHUE IJIACTMACC U BOJIOKOH.

KonTtpoabhas padora Ned«lToroBast KOHTpOIbHAsE paboTay.

11 knacc.

Tema Nel. Ctpoenue BemecTB. 18 u

OcHoBHBIE CBeleHUsI 0 cTpoeHun aTomMa.CTpOCHHME aToMa: COCTaB sijipa (HYKIIOHBI) U
aneKkTpoHHast obosouka. [lonstue 00 wu3ortomax. IloHsTHE O XHMMHYECKOM »J3JEMEHTE, Kak
COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM si/Ipa.

Ilepuonuyeckasi cucreMa xumuueckux iemeHroB /I. U. MeHeneeBa B cBeTe cCBeTe
ydyeHust 0 crpoeHun aroma.dusmueckuid cmbica npunarod B Tabmuue J[. M. Mennpeneesa
CHMBOJIMKH: MOPSIAKOBOIO HOMEpa 3JE€MEHTa, HOMepa mepuoaa u Homepa rpynnsl. [loHstue o
BaJICHTHBIX ANIeKTpoHax. OTOOpakeHUEe CTPOSHUS IEKTPOHHBIX 00OIO0YEK aTOMOB XHMMHUYECKHX
3JIEMEHTOB C MOMOIIBIO 3JIEKTPOHHBIX U 3JIEKTPOHHO-Tpaduueckux Gopmy.

OOBbsicHEeHHEe 3aKOHOMEPHOCTEH M3MEHEHHsI CBOMCTB JIEMEHTOB B MEPHOAAX U TpyIIax
NEPUOJNYECKON CUCTEMBI, KaK CIIEJCTBUE MX IEKTPOHHOIO CTPOEHUS. DIIEKTPOHHBIE CEMENCTBA
XUMUYECKHUX JIEMEHTOB.



CpaBHenne IlepuoagMyeckoro 3akoHa W TeOPHH XHMHYECKOr0 CTPOCHHMSI Ha
dunocodckoii ocHoBe: TPEANOCHUIKM OTKpbITUS [lepuoandeckoro 3akoHa ©  TEOPHUH
XUMHYECKOTO CTPOECHMSI OPraHMYECKUX COEAMHEHUMN; POJb JUYHOCTH B MCTOPUHU XUMHH;
3HAYEHUE NPAKTUKH B CTAHOBIICHUH U PA3BUTUU XUMHUYECKUX TEOPHUHN.

Honnasi xummuyeckasi CBSi3b U HMOHHbIEe KpHCTaJIHYeckue pemérku.Karnonsl u
AQHUOHBI: UX 3apsAlbl U KiaccuUKalus MO COCTaBy Ha MPOCThle U cioxkHble. [IpencraBurenu.
[lonarue o0 MOHHOW XMMHYECKOH CBs3U. MOHHas KpucTauMueckas pemérka u (pusndeckue
CBOICTBA BEUIECTB, O0YCIOBICHHBIE 3TUM CTPOECHHUEM.

KoBajieHTHasi XuMu4YecKasi CBSi3b. ATOMHbIE U MOJIEKY/SIPHbIe KPHCTA/LUINYECKHE
pemiéTKkU.IIoOHATHEO KOBAJEHTHOW CBSI3H. DJNEKTPOOTPHUIATEIHLHOCTD, HEMOJSAPHAS U MOJSApHAS
KOBaJICHTHBIE CBsI3U. KpaTHOCTH KOBaJeHTHOW CBs3U. MexaHM3Mbl 00pa30BaHUsI KOBAJICHTHBIX
CBs3el: OOMEHHBIM W JOHOPHO- AaKIEeNTOpPHBIA. [lOMSIpHOCTE MONEKYNBI, Kak CIEACTBUE
HOJIIPHOCTU CBSA3M M T€OMETpPUM MOJeKynbl. Kpucramiueckue pemérky ¢ 3TUM TUIIOM CBSI3U:
MOJIEKYJIspHble U aroMHble. Dusnyeckue CBONCTBA BeElIECTB, OOYCJIOBJICHHBIE THIIOM
KPUCTAIIINYECKUX PEIIETOK.

Merajuinyeckass  cBsa3b.lloHsATHE OMETaIUIMYECKOM CBA3M M METAJUIMYECKUX
KPUCTAIUIMYECKUX  pewmérkax. Dusnyeckue CBOKWCTBA METAUIOB HAa  OCHOBE ux
KPHUCTAJUIMYECKOTO CTpoeHMs. [IprmMeHeHne MeTajuioB Ha OCHOBE HMX CBOMCTB. UEpHbIE M
LIBETHBIE CIIABBI.

Bonopoanass xumuyeckass  cBsA3b.MeXMONEKyaspHas W BHYTPUMOJIEKYISIPHAs
BOJIOPOJHBIE CBSI3U. 3HAUEHUE MEKMOJIEKYJISPHBIX BOJOPOIHBIX CBSI3€H B NPUPOAE U KU3HU
YeJI0BeKa.

IMosmmepsl.ITonyuenne nmonuMMepoB peakUUsIMHU MOJUMEPHU3ALMM U MOJUKOHEHCAIUH.
BaxHeliie nmpeacTaBUTENM IUIACTMACC U BOJIOKOH, MX IOJTY4YEHUE, CBOMCTBA M IPUMEHEHHE.
[TonsTHE O HEOPraHUYECKUX MMOJIMMEPAX U UX IIPEACTaBUTEIN.

JucnepcHble cucremblllonarne omucnepcHoit ¢ase uW  TUCIIEPCHOHHOM Cpejie.
ArperarHoe cOCTOsSIHME pa3Mep 4dacTull (as3bl, KaK OCHOBA JJs KiacCU(UKAIMH IUCHEPCHBIX
CUCTEM. OMYIbCHM, CYCIEH3UH, a’po30JIdi — TPYHNbl TIPyOOAMUCIEPCHBIX CHCTEM, WX
IPEICTAaBUTENIN. 30JM WU T€IM — TPYNIbl TOHKOAMCIIEPCHBIX CHUCTEM, HX IPEICTABUTEINH.
[TonsiTHEe O cUHEpPE3UCE U KOATYIISLUN.

JHemoncmpayuu.llepuoguyeckoi cucTeMbl XuMuyeckux 3ieMeHnToB /J[. 1. Menneneesa B
pa3nu4HbIX hopmax. Mojeslb HOHHOM KPUCTAIITMYECKON PEHIETKY Ha TIpUMepe XJIOpHUIa HaTpHsL.
MuHnepabl ¢ 3TUM TUIIOM KPUCTAJUIMYECKON PEIIETKOM: KalIbIUT, FajduT. Moienu MOJEKYIISIPHOM
KPUCTAJTINYECKOU PEIIETKU HA MPUMEPE «CYXOro JIbAa» WIA MOJA U aTOMHOW KPUCTAIIMYECKOU
peméTKy Ha mpuMepe anmasa, rpadura wim kBapra. Mozaens MoJsipHOro ooséma raza. Monenu
KPUCTAJUIMYECKHX PEIIETOK HEKOTOpbIX MeTawioB. Komeknuu o0pas3loB  pa3iuyHbIX
JUCIIepCHBIX cucteM. CHHEPE3UC U Koarysasius.

Jlabopamopnwie onvtmul. KoHCTpyUpOBaHUE MOJIENIM METAJITUYECKON XUMHUECKON CBSI3U.
[TomyueHue KOIJIOMTHOTO PacTBOpa KypUHOTo Oeika, MCCIeIOBaHUE €r0 CBOWCTB C MOMOUIBIO
Ja3epHON YKa3KH U MPOBEAEHUE €ro AeHarypauuu. [lomyuenue smynbcun pacTUTENBHOIO Maciia
u HaOmogeHue 3a e€ paccioeHueM. [lomyueHue CcycrneH3UM «HU3BECTKOBOTO MOJOKa» U
HabOIIoIeHne 3a e€ ceqUMEHTAITNCH.

Kontpoabnas padora Nel «CTpoeHue BelecTBay

Tema Ne2. Xumnueckue peakuuu. 22 4.

Knaccupukanuss XuMHUYECKMX  peaknMid.AJuioTponu3anus W HW30MepH3alus,
Kakpeakiuu 0e3 M3MEHEHHUs cocTaBa BemlecTB. Asutorponus u e€ mpuunHbl. Kiaccugukarms
peakuuii Mo pa3InyHbIM OCHOBAHUSAM: 110 YHCIY U COCTaBy PEareHTOB U MPOIYKTOB, o ¢a3ze, 1o
UCITIOJIb30BAaHMIO KaTanu3aropa uin (epMeHTa, 1o TermioBoMy 3¢¢ekty. TepMoxumuueckue
ypaBHEHUS PEaKIU.

Ckopocth XuMHYeCKHX peakuuid.DakTopbl, OT KOTOPBIX 3aBHCUT CKOPOCThb
XMMUYECKUX pEaklMil: NpHUpola pearupyrolux BEIIECTB, TEMIEparypa, IUIOMAAb HX
CONPUKOCHOBEHUSI PEArupyrouMx BELIECTB, MX KOHIEHTpalus, NPUCYTCTBHE KaTalu3aropa.
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[lonarue o xaranusze. DepMeHTH, Kak OMOJIOTMYECKHE KaTajau3aropbl. MHrHOWUTOPHI, Kak
«AHTOHHUMBD» KaTaJIN3aTOPOB U UX 3HAYEHUE.

XumMuyeckoe paBHOBecHe U cmoco0bl ero cmemenus.Kinaccuduramuss XUMUYECKUX
peakuuil 1Mo Npu3HaKy UX HampaBieHus. [loHsTue 00 oOpaTUMBIX peakUMsIX U XMUMHYECKOM
paBHoBecuu. [Tpunmumn Jle-IllaTenbe u cmocoObl cMENIEHUSI XUMUYECKOTO paBHOBecus. OOras
XapaKTEPUCTHKA pPEaKIuii CHHTE30B aMMHaka W okcuaa ceprl(VI) m paccMOTpeHHe YCIIOBUMA
CMEIIEHUS UX PABHOBECHUS HA MMPOU3BOJICTBE.

I'uapoan3.O0paruMblii 1 HEOOPAaTUMBIM THUAPOIU3BL. [ WAPONHM3 COJEH M €ro THIIHL.
I'maponus opraHMYecKNX COCTUHEHWH B JKUBBIX OPraHM3MOB, KaK OCHOBa OOMEHAa BEIIECTB.
[Tonsitrie 06 sHEPreTHUECKOM 0OMEHE B KJIETKE U POJIM THIPOJIN3a B HEM.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakuu.CTeNneHb OKUCIICHUS U €€ ONpeIeieHIe
no ¢GopMmynaM OpPraHMYecKHX M HEOPraHMYECKHX BEIIECTB. OJEMEHTbl M BEIIECTBa, Kak
OKUCIUTENN U BoccTaHoBUTeNnU. lloHsATHE O mponeccax OKUCICHUS M BOCCTAHOBIICHUS.
CocraBiieHHe YpaBHEHUH XUMHUYECKUX PEaKIuil Ha OCHOBE JICKTPOHHOTO OaaHca.

DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB JIEKTPOJIUTOB.XAPAKTEPUCTHUKA 3JIEKTPOJIN3A,
KaK OKHCIIUTEIbHO-BOCCTAHOBUTEIHHOTO Mporiecca. OCOOEHHOCTH 3MIEKTPOIIN3a, IPOTEKAIOIIETO
B pacTBOpax 3JEKTPONUTOB. [IpakTuyeckoe MpUMEHEHHUE 3JEKTPOJIM3a: MOJyYE€HUE TaJOreHOB,
BOZIOPOZA, KHMCIOPOZAA, IIEJIOYHBIX METAJUIOB W IIEJIOYEH, a TAKKE AJFOMUHUS SJIEKTPOJIM30M
pacIiulaBOB M pacTBOPOB COEAUMHEHUN OTUX »dJIeMEHTOB. [loHsATHE O TrajabBaHOIUIACTHKE,
raJibBaHOCTErnH, paQUHUPOBAHUH LIBETHBIX METAJJIOB.

Jemoncmpayuu. PactBopeHue CepHOW KHCIOTHI U aMMHAYHOM CENUTPHI U (UKCAIHS
TEIUIOBBIX SIBJIEHUM Uil A3TUX MPOLIECCOB. B3auMoaencTBUsi pacTBOPOB COJISTHOM, CEpHOU U
YKCYCHOU KHCJIOT OIMHAKOBOM KOHIEHTPAIMU C OJIMHAKOBBIMU KyCOUKaMH (TpaHyJaMu) IIUHKA U
B3aMMOJICWCTBHE OJUHAKOBBIX KYCOYKOB pa3HBIX METAJIOB (MarHus, IWHKa, >Kejle3a) ¢
pacTBOPOM COJISTHOM KHCIOTHI, KaK MPUMEpP 3aBUCUMOCTU CKOPOCTH XMMHUYECKUX PEAKIUUA OT
OpUpOIBl BEUIECTB. BzaumonelcTBue pacTBOpOB THOCYIb(aTa HATPUS KOHLEHTpALHUU U
TEMIIEpaTypbl C pPAacTBOPOM CEpPHOM KHUCIOTHL. MOAEIUPOBAHUE  «KUIISAILIETO  CIIOS».
Hcnonp3oBaHuEe HEOPraHUUECKUX KaTaau3aTopoB (cosei kenes3a, noaua Kajlus) U MPUPOIHBIX
00BEKTOB, COIEpXKallUX Karamasy (CbIpoe MsCO, KapTodenb) A Pa3IOKEHUs IEePOKCHIa
BOOpoAa. B3ammoneicTBre IIMHKA C CONSHOM KHCJIOTOHM HUTpPAToM cepedpa, Kak MPUMEpPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIFHOW peakiuii M peakuuu oOmena. KoHcTpyupoBaHue Mojenu
anekTponusépa. BumeopparMeHT ¢ IpOMBIIIUIEHHON YCTAaHOBKY JIJIsl IOTYYSHUS aTFOMUHUS.

Jlabopamopuwvie onvimot. inntoctpauns npaBuia beprose Ha npakTUKe — MPOBEICHUE
peakuuii ¢ oOpa3oBaHHEM OCaJKa, Ta3a ¥ BOABL. | €TepOreHHbIN KaTanu3 Ha IpUMepe Pa3I0KEeHHS
MEPOKCUAA BOIOPOAA B MPUCYTCTBUU JHOKCcHIA MapraHua. CMelleHne paBHOBECHUS B CUCTEME
Fe’" + 3CNS™ «— Fe(CNS)s. McnbiTaHne MHINKATOPAMH CPEIBI PACTBOPOB COJEH Pa3IHUHBIX
TUNOB. OKHUCIUTENbHO-BOCCTAHOBUTENbHAS peakuus U peakuuss oOMeHa Ha Mpumepe
B3aUMOJIecTBUS pacTBOPOB cynb(hara Meau(ll) ¢ xene3oM 1 pacTBOPOM IIETOUH.

Ilpakmuyeckan padoma.Penienve >KCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «XHMHYECKas
peakus.

KontpoabHasi pabora Ne2«XuUMHUUYECKHE PEAKIIMN»

Tema Ne3. BemecTBa u ux cBoiicTBa. 18 4

Metaibl. Ou3ndecKkue CBOWCTBA METAJIOB, Kak (YHKIUsS WX cTpoeHus. [leneHue
METAJUIOB Ha TpYNNbl B TEXHUKE M XUMUU. XHUMHYECKHE CBOMCTBA METAJJIOB U
ANEKTPOXUMUYCCKUM s HanpspkeHwil. [loHsTHEe 0 MeramiorepMuu (aTIOMUHOTEPMHH,
MarHUeTEpPMHUU U Ap.).

Hemerasubl. baaroponnbie rasel.Hemeramnsl kak oxuciautenu. Hemeramnsl kak
BOCCTaHOBUTENH. Psij anekTpoorpuniarensHocTH. IHEpTHBIE UTN OIaropoHbIE Ta3bl.

Kuciorsl Heopranmyeckue W OpraHmyeckue.KuciaoTel ¢ TOYKM 3peHUs aTOMHO-
MOJIEKYJISIPHOTO Y4eHHsl. KUCIIOThI ¢ TOYKU 3pEHUsI TEOPUU AIEKTPOIUTHUECKON JAUCCOLUALINH.
Kucnorel ¢ TOYKM 3peHUs TPOTOHHOW Teopuu. OONME XUMHYECKHE CBOMCTBA KHCIIOT.
Knaccudukarus Kucnor.
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OcHoBaHMSI HeopraHumvyeckue M opranmyeckne.OCHOBaHUS C TOYKH 3PEHMSI aTOMHO-
MOJIEKYIISIPHOTO yueHHsl. OCHOBaHUS C TOYKH 3PEHUS TEOPUHU IEKTPOJUTUIECKON TUCCOLUALINH.
OcHOBaHMsI C TOYKU 3peHUsi MPOTOHHOW Teopuu. Kiaccudukanms ocHoBaHuil. XuMHUUECKHE
CBOMCTBA OPraHMYE€CKUX U HEOPTaHMYECKUX OCHOBAHUM.

AM@orepHble coeAMHEHUs] HeOpPraHM4Yeckue M opraHmveckue.Heopranuueckue
am(OoTepHbIE COETMHEHUS: OKCUIbI U THAPOKCH]IBI, — UX CBOWCTBa U MosyueHue. AmpoTepHbie
OpraHWYECKHE COCTMHEHHUS Ha MPUMEpPE aMUHOKUCIOT. [lenTuipl 1 nenTuaHast CBsi3b.

Conu.Knaccudukanus coneid. JKECTKkocTh Bombl U criocoObl €€ ycrpaneHus. llepexon
kapOoHaTa B TuApoKapOoHaT u o6paTHo. O0IIMEe XUMHUUECKUE CBOICTBA COJIEH.

Hemoncmpayuu. Konnexkunsi metamwioB. Komiekuuss HemeTauioB. B3anmoneinicTBue
KOHLEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MeIbl0. Bcembllmka TepMUTHOW cmecH. Bcemblmka
yépHOro NOpoxa. BeITecHEeHME TrajJoreHoB M3 UX PAacTBOPOB JPYTMMH TaJIOT€HAMM.
B3aumopeiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJIIHOM KHUCJIOTHI M aMMHUaKa («IbIM
6e3 oras»). [lomyuenne aMmmuaka U U3ydeHHe €ro CBOMCTB. Pa3nuuHple ciaydan B3auMOJCHCTBUS
pacTBOPOB COJIEH AIIOMUHHUA €O WEnoubto. IlomydeHue kECTKOM BOABI M yCTpaHEHUE €€
JKECTKOCTH.

Jlabopamopnvie  onvimeirllonydeHne  HEpaCTBOPUMOIO  THAPOKCHAA U €TI0
B3aUMOJICHCTBUE C KHCIOTOM. MccrmenmoBaHne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJIHOM M
YKCYCHOH KHCIIOT KareJbHbIM METOZOM IpH UX pazdasieHuH Bogou. [lomyuenue amporepHoro
TUJPOKCUIA U U3YYEHUE €ro CBOMCTB. IIpoBeneHrne KaueCTBEHHBIX PEAKIMU MO ONPEICTICHUIO
cocTaBa COJIH.

Ilpaxmuueckasa padboma.Penienre >KClIepUMEHTANIBHBIX 3a71a4 10 TeMe «BeliecTBa u ux
CBOKCTBa».

Kontpoabnasi pabora Ne3«BeniectBa u ux CBOMCTBa»

Tema Ne4. Xumust u coppemenHoe oomectso. 10 4.

IIpousBoacTBo amMmmaka u MeraHoJa.lloHsTne O XHMMHYECKOH TEXHOJOTHHU.
XVMUYECKHE PEeakIiMu B TMPOU3BOACTBE aMMHaka W MeraHona. OOmas KiaccupUKaIMOHHAS
XapaKTEepUCTHKA PEaKIUil CHHTE3a B IMPOM3BOJACTBE ITUX MNPOAYKTOB. HayuHble NpUHLMIIBI,
JIeKalIe B OCHOBE MPOM3BOJICTBA aMMHaKa U MeTaHoJ1a. CpaBHEHUE 3TUX ITPOU3BOJCTB.

XuMuveckas rPaMOTHOCThH KaK KOMIIOHEHT o0mrei KYJbTYPbI
yeJjioBeKka.MapKUpOBKa YIMAKOBOYHBIX MAaTEPHANIOB, OJJIEKTPOHUKH ¥ OBITOBOM TEXHUKH,
HKOJIOTMYHOTO TOBapa, MPOIYKTOB IUTAHUS, 3TUKETOK M0 YXOAY 3a OHEKIOMU.

Hemoncmpayuu. Moneinb NPOMBIIUICHHON YCTAaHOBKH TOJYYEHHUSI CEPHOM KHCIIOTHI.
Mopenb KOJOHHBI CHHTE3a aMMHaka. BuaeopparMeHThl W CIAiibl O CTENEHH SKOJIOTHYECKOM
YUCTOTHI TOBApA.

Jlabopamopnuie onvimoi. V3yueHne MapKUpOBOK Pa3JIMYHBIX BUAOB IIPOMBILIUIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

Kontpoabnas padora Ned«lItoroas KOHTposbHas paboTa
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IV. TemaTuveckoe mIaHMpPoOBaHUE MO Y4eOHOMY NpeaMeTy « XUMUsDH)

Ne HanmeHnoBanue Bcero B ToMm uncne
pazzenos (Tem) 4acoB YpOKH Yacrts, KoHnTponbHble
dhopmupyemas paboTsl
Y4aCTHUKAMH
00pa3oBaTeIbLHOTO
mporecca (1/p,
1/p, SKCKYPCUH U
T.1.)
10 knacc
1 | Tema Nel. Teopus
CTPOCHHUS
OpraHMYEeCKHUX
C(I))G,Z[I/IHGHI/Iﬁ A, M. 61 61 ) L
BytnepoBa.  Ilpeamer
OPraHNu4eCKON XUMUH.
2 | Tema Ne 2.
YoeBogopoasl M HX 244 23y - 14
MPUPOJIHBIE HCTOYHHKH.
3 | Tema Ne 3. Kucnopon-
u a3zoTcozepKalme 8 4 26 1 |4 14
OpraHuYecKue
COEJTMHEHMUSI.
4 | Tema No 4.
Opranuueckas XuMus U 10 4 8u l4 -
00IIEeCTRBO.
Uroro 68 - 2 3
11 knacc
1 | Tema Nel. Crpoenue 184 17 - lyg
BEIIECTB.
2 | Tema Ne2. Xumuueckue 22 4. 204 lu lu
peaKkiuu.
3 | Tema Ne3. BemectBa u 18 g 16 4 lu lua
HX CBOMCTBA.
4 | Tema Ned. Xumus wu 104 94 - l4
COBPEMEHHOE
001I1ECTBO.
Hroro 68 - 7 4
COI''TACOBAHO

3am. gupekropa o YBP

/C.b. Paccankuna / 28 aBrycra 2020 r.

COI'NTACOBAHO na 3acenanuu [IIMO, pekoMeHAYyeTCS K YTBEPKICHUIO
nportokoi Ne 1 ot 28 asrycra 2020 r.

PykoBoautens [LIMO

/T.B. dyb6oBuiikas




