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1. Ilnanupyemble pe3yJbTATHI OCBOCHHUS Y4eOHOI0 NMpeaMeTa
lIpeomemmnvie pezynromamol (6a308vlli YpoBeHs):

1)cpopMupoBaHHOCTH IPEACTABICHUN O MECTE XUMUU B COBPEMEHHON HAay4HOM
KapTUHE MUPA; TOHUMAHHUE POJIU XUMUU B (OPMHUPOBAHUU KPYro3opa u
(G yHKIIMOHAIBHOM TPAaMOTHOCTH YeJIOBEKa JJIsl pEelISHUs MPAKTUYECKUX 3a/1aY;
BJIaJICHUE OCHOBOIOJIATAIOIIUMHU XUMUYECKUMHU MOHATUAMU, TEOPUAMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUUYECKOW TEPMUHOJIOTUEN U
CHUMBOJIMKOM;

2) BIaJiEHUE OCHOBOMOJIATAIOIIMMU XUMUYECKUMHU MOHATUSAMU, TEOPUAMU, 3aKOHAMU
Y 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BAHUE XUMUUYECKOW TEPMHUHOJIOTHEN U
CHUMBOJIMKOM;

3) BJIaJiecHNE OCHOBHBIMU METOJAAMH HAYYHOT'O MMO3HAHUSI, UCTIOJIb3YEMBIMUA B XUMUMU:
HaO0JII0/IeHUE, ONTMCAaHKEe, U3MEPEHHE, DKCIIEPUMEHT; YMEHHE 00pabdaThIBaTh,
OOBSICHSITH PE3YJIbTATHI IPOBEACHHBIX OIMBITOB U J€aTh BEIBObI, TOTOBHOCTh U
CIOCOOHOCTh METO/IbI TTO3HAHUS TIPU PEIICHUU TPAKTUUECKUX 3a]1a4;

4) chopMUPOBAHHOCTh YMEHHUS J]aBaTh KOJUYECTBEHHBIC OIIEHKU U TTPOBOIUTH
pacyeThl M0 XUMUUYECKUM (popMyriam U ypaBHEHUSIM;

5) BlaJicHHE MpaBUIaMU TEXHUKH 0€30TaCHOCTH TPHU UCIIOIb30BAaHUN XUMUYECKUX
BEIIIECTB;

6) chopMUPOBAHHOCTh YMEHHUSI KJIAaCCU(PUIIMPOBATH OPraHUYECKUE BEIECTBA U
PEaKLUU 110 Pa3HbBIM MPU3HAKAM;

7) chopMUPOBAHHOCTH YMEHHS OMKUCHIBATh U PA3INYaTh U3YUYCHHbIE KIIACCHI
OpraHUYeCKUX BEIIECTB;
c(hOpMHPOBAHHOCTH YMEHHUSI POBOJAUTH SKCIIEPUMEHTHI PAa3HOM TUIAKTUUYECKON
HaIIpaBJICHHOCTH;

8) chopMHPOBAaHHOCTh YMEHHUS JI€TIaTh BBIBOJIbI, YMO3AKIIOUCHHS U3 HAOIIOACHUH,
XUMHUYECKHX 3aKOHOMEPHOCTEH, ITPOTHO3UPOBATH CBOMCTBA HEW3YYEHHBIX BEILIECTB
10 AHAJIOTU C U3YYCHHBIMU;

9) chopMUPOBAaHHOCTH YMEHHUS CTPYKTYPUPOBATh U3YUEHHBIN MaTepuai u
XUMHYECKYI0 HH(POPMAIIHIO, TIOTy9aeMYyI0 U3 Pa3HBIX HICTOUYHUKOB;

10) chopMupoBaHHOCTH COOCTBEHHOM MO3UITUH 110 OTHOIICHHUIO K XUMHUYCCKYIO
uH(bOpMAINH, TOTy4aeMOi U3 Pa3HbIX HWCTOYHHUKOB,;

11) chopMHupoBaHHOCTH YMEHUS aHATTM3UPOBATH U OIICHUBATH MOCIICICTBUS
MTPOM3BOJICTBEHHOMN M OBITOBOM JICATEIIBHOCTH, CBI3AHHON C mepepaboTKOn
OPraHUYeCKUX BEILIECTB;

12) oBnageHue 0OCHOBaMU HAYYHOTO MBIIUICHUS, TEXHOJIOTUEN UCCIE0BATEIbCKOM
Y MIPOEKTHOM JIESTEIBHOCTH;

13) chopMHupOBaHHOCTH YMEHUS MPOBOIUTH SKCTICPUMEHTHI Pa3HON MTHUIAKTHYECKOU
HaNpaBJIECHHOCTH;

14) chopMUpOBAaHHOCTH YMEHHUSI OKa3bIBaTh MEPBYIO MOMOIb MPU OTPABICHUSAX,
0KOTax W JAPYTuX TpaBMax, CBA3aHHBIX C BEHIECTBAMH U JIaOOPATOPHBIM
000pyIOBaHHUEM.

Memanpeomemuvle pezynromamoi.



1)cpopMUpOBaHHOCTH YMEHUSI CTABUTH 1€MW U HOBBIEC 33/1aUd B yueOe u
MMO3HABATECIILHOM JICSITEIbHOCTH,

2)oBnasieHHe MPUEMaMU CaMOCTOSITENIbHOTO IIJIAHUPOBAHUS ITyTEN JOCTUKEHUS
LEIU, YMEHUs BBIOMPATh 3 PEKTUBHBIE CTOCOOBI pEeLIEHUsI yUEOHBIX U
MO03HABATEIbHBIX 33/1a4;

3)chopMUPOBAHHOCTH YMEHMSI COOTHOCUTH CBOU JEHUCTBUSA C IJIAHUPYEMBIMU
pe3ysbTaTamu;

4)copMUPOBAHHOCTH YMEHUS OCYIIECTBISATH KOHTPOIb B IPOLECCE JOCTUKEHUS
pe3yiibTaTa, KOppeKTUPOBATh CBOU JIECHCTBUS,

5)chopMUPOBaHHOCTHh YMEHHUSI OIEHUBAThH MPABUILHOCTD BHITIOTHEHHS y4EOHBIX
3aJlay ¥ COOTBETCTBYIOIIME BO3MOKHOCTH UX PEILICHUS;

6) copMHPOBAHHOCTh YMEHHS aHATM3UPOBATh, KJIACCU(PUIIUPOBATH, 0000IIATh,
BBIOMPATh OCHOBAHUS U KPUTEPUH JIJISl YCTAHOBJICHUSI TPUUUHHO — CJICICTBEHHBIX
CBSA3€EH;

7) chopMHUPOBAaHHOCTH YMEHUS IPUOOPETATh U IPUMEHSATH HOBBIC 3HAHUS;

8) chopMHPOBAHHOCTH YMEHHUSI CO3/1aBaTh MPOCTEHIIINE MOJIEIH, UCTIOIh30BATh
cxeMbl, Tabnuibl. CUMBOJIBL JI pelIeHUs] Y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

9)oBnaneHne Ha BHICOKOM YPOBHE CMBICIIOBBIM UTEHHUEM HAay4YHBIX TEKCTOB;

10) chopmupoBaHHOCTH YMEHUs Y)PEKTUBHO OPraHU30BHIBATH YUeOHOE
COTPYAHUYECTBO U COBMECTHYIO JESATENbHOCTb,pab0TaTh UHAUBUIYAIBHO C YUYETOM
OOIIMX UHTEPECOB;

11) chopMHupoBaHHOCTH YMEHHUSI OCO3HAHHO UCIIOJIB30BaTh PEYEBbIE CPEJICTBA B
COOTBETCTBHH C 33J]a4aMU KOMMYHUKAIIUH;

12)BBICOKHIT YPOBEHb KOMIIETEHTHOCTH B 00JjiacTu ucnoias3oBanus UKT;

13)chopMHUpOBaHHOCTH IKOJIOTMIECKOT'O MBIILICHHUS;

14)chopMupOBaHHOCTH YMEHHS TPUMEHSATH B TTIO3HABATEIbHON, KOMMYHHKAaTUBHOMN
U COIIMATIbHOUN MPAKTUKE 3HAHUS, [TOJTYUYEHHbIC IPU NU3YUYECHHUH MPEIMETA.

Jluunocmmusie pezynomamol.

1)chopmMupOBaHHOCTH MOJIOKUTEIBHOTO OTHOIIEHUS K XUMUHU, YTO 00YCIaBIMBACT
MOTHBAIINIO K y4eOHOH JeATeILHOCTH B BEIOpaHHOM cdepe;

2)chopMuUPOBAaHHOCTH YMEHHS PEIIaTh TPOOIEMBbI IOMCKOBOTO U TBOPUYECKOTO
XapakTepa;

3)chopMHUPOBAHHOCTH YMEHHS IPOBOJAUTH CAMOAHANIN3 U OCYIIECTBISATh
CaMOKOHTPOJIb M CAMOOLICHKY Ha OCHOBE KPUTEPUEB YCIICIIHOCTH;

4) chopMUPOBAaHHOCTH TOTOBHOCTH CIIEJIOBAaTh HOPMaM MPUPOJIO — U 3I0POBHE —
cOeperaroIero MmoBeJICHUS;

5) chopMUPOBAHHOCTH TPOYHBIX HABBHIKOB, HAIIPABICHHBIX HA CAMOPA3BUTHE Yepe3
caM0o00Opa30BaHUE;

6)copMHPOBAHHOCTH HABBIKOB MPOSBIICHUS ITO3HABATEILHON WHUIIMATUBEI B
y4eOHOM COTPYIHUYECTRBE.



Ilnanupyembie pe3yJibTaThl 00y4YeHUsA

B pesynbrare nusyueHus yueOHOro npeaMera « XuMus» Ha YpOBHE CPEIHET0 00IIEro
o0Opa3oBaHus Ha 0A30BOM YPOBHE 6bINYCKHUK HAYYUINCSL:
-pacKpbIBaTh Ha MPUMEPAX POIb XUMHH B (POPMHPOBAHUU COBPEMEHHOW HayUHOU
KApTUHBI MUPA U B IPAKTUYECKOMN AESATEIBHOCTH YEJIOBEKa;
-IEMOHCTPHUPOBATH HA MIPUMEPAX B3aUMOCBSI3b MEX]Y XUMUEW U JPYTUMU
€CTECTBEHHBIMHU HayKaMu;
-pacKpbIBaTh Ha MPUMEPAX MOJ0KEHHSI TEOPUU XUMHUECKOTO CTPOCHUS
A.M. bytneposa;
-nmoHnMath Qusnyeckuit cmbica [lepuoguyeckoro 3axona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHSTh 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U 0Opa30BaHHBIX
MMHU BEILIECTB OT 3JIEKTPOHHOT'O CTPOEHHUS ATOMOB;
-00BSCHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HAa OCHOBE OOUIMX MpEJCTaBIEeHUN 00
UX COCTAaBE U CTPOCHUH;
-IIPUMEHATh TPaBHJIA CUCTEMATHUYECKOM MEXAYHApOJHOM HOMEHKJIATyphl Kak
CpEIICTBA pa3NUYCHUs U UICHTU(DUKAIIUY BEIIECTB 110 UX COCTABY U CTPOEHUIO;
-COCTaBJISITh MOJIEKYJSIPHBIE U CTPYKTYpHBbIE (HOPMYJIbl OPraHUYECKUX BEIIECTB Kak
HocHTeNeH MHPOPMaLMKU O CTPOCHUH BEUIECTBA, €r0 CBOMCTBAX M MPUHAIJIEKHOCTH K
ONPENIEIEHHOMY KJIacCy COEAMHEHNUI;
-XapaKTepU30BaTh OPraHUYECKUE BELIECTBA 0 COCTaBY, CTPOCHUI0 MU CBOMCTBaM,
YCTaHABJIMBATh IIPUYNHHO-CIICICTBEHHBIE CBA3U MEXY JAHHBIMU XapAaKTEPUCTUKaAMU
BELIECTBA;
-IIPUBOJUTH NPUMEPBI XUMUYECKUX PEAKIUM, PACKPBIBAIOIIUX XaPAaKTEPHBIE CBOKWCTBA
TUNUYHBIX TPEICTABUTEIEH KJIAaCCOB OPraHMYECKHX BEUIECTB C IEJIBI0 HX
uaeHTU(DUKAINT U 00BSICHEHUS 001aCTH TPUMEHCHHS;
-IIPOTHO3UPOBATH BO3MOKHOCTb IPOTEKAHNUSI XUMHUECKUX PEAKIMil HA OCHOBE 3HAHUI
O TUIIAX XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
-MCIIOJIB30BaTh 3HAHUS O COCTaBE, CTPOCHMHM M XMMHMYECKUX CBOMCTBAaX BEIIECTB JJIS
0€30MacHOro NPUMEHEHUSI B IPAKTUYECKON EATEIbHOCTH;
-IPUBOJIUTH TPHUMEPHl MPAKTUUYECKOI'O0 HCIOJIB30BAaHUS MPOIAYKTOB IEpPepadOTKU
He(pTH W TPUPOAHOIO Trasza, BBICOKOMOJIEKYJISPHBIX COEIUHEHUN (IOJMATHIICHA,
CUHTETHYECKOr0 Kay4yyKa, alleTaTHOIO BOJIOKHA);
-IPOBOJIMTH ONBITBI 110 PACHO3HABAHHWIO OPraHWYECKHWX BEILECTB: IUIMILIEPUHA,
YKCYCHOHM KHCIIOTBI, HETIPEIEIbHBIX KUPOB, TIIIOKO3bI, Kpaxmalia, OeJIKOB — B COCTaBe
MUIIEBBIX IPOJYKTOB U KOCMETUYECKUX CPEJICTB;
-BIIAJICTh MPaBUJIAMH U TIpUeMaMu 0e30MacHOil paboThl ¢ XMMUYECKUMHU BEIIECTBAMHU
U J1abopaTOPHBIM 000PYAOBaHUEM;
-yCTaHABJIMBAaTh 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOHM pEakUUd M CMELICHUS
XMUMHUYECKOTO pPAaBHOBECHsS] OT Pa3IWYHBIX (AKTOPOB C LEJIbIO OMpENEICHUS
ONTUMAJIBHBIX YCIOBHUI MPOTEKaHUS XUMUYECKHX ITPOLIECCOB;
-IPUBOJUTH IPUMEPHI THIIPOJIN3A COJEH B IOBCEIHEBHOM KU3HU YEJIOBEKA,
-IPUBOJUTH TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAaKIUil B MPUPOJIE,
IIPOU3BOJICTBEHHBIX IPOLECCAX U KU3HEAESITEIIbHOCTU OPraHU3MOB;
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-[IPUBOAUTH MPUMEPHl XUMHUYECKUX PEAKIUH, PACKPBIBAIOIINX OOIIUE XUMUYECKHUE
CBOMCTBA MPOCTHIX BEUIECTB — METAJJIOB U HEMETAILIIOB;
-IIPOBOJIUTh PACUEThl HAa HAXOXKIACHUE MOJIEKYJIIpHON (OpMYJbl YriaeBOAOpoaa IO
MPOAYKTaM CrOpaHHsl W IO €ro OTHOCUTEIHbHOW IUIOTHOCTH W MAaCCOBBIM JOJSIM
AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB;
-BJIQJIETh MpaBUiiaMu 0€30MaCHOT0 OOpaIieHus: ¢ €AKUMH, TOPIOYUMU U TOKCUYHBIMU
BEIllECTBAMU, CPEJICTBAMH OBITOBOM XUMUU;
-OCYIIECTBIIATh MOUCK XUMHUYECKON MH(OpMAIUU 10 Ha3BaHUSIM, UIECHTU(PUKATOpaM,
CTPYKTYpPHBIM (pOpMyJiaM BEIIECTB;
-KpUTUYECKH OIEHUBATh M UHTEPIPETHPOBATH XHUMHUYECKYI0 HWH(OpMaIHIo,
colepKalllylocs B COOOIIEHUSIX CpEACTB MaccoBOM HMHGpOpMalMM, pecypcax
NuTtepHera, HAy4yHO-TIOMYJSAPHBIX CTaThAX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IEJISAX BBISIBICHUS OIIMOOYHBIX CYXJICHUM U (OpMHUPOBAHUS
COOCTBEHHOM IMO3UIIUH;
-TIPEJICTABISITh  TYTH  PEIICHUS  TVIOOANbHBIX  MPOOJIEM,  CTOSIIIMX  Tepen
YEJIOBEUYECTBOM: DKOJOTHYECKUX, DHEPIeTUYECKUX, CHIPHEBBIX, M POJb XHUMHUU B
PELICHUH 3TUX MPOOIIEM.
Buinycknuuk nonyuum 803mMoi#CHOCMb HAYUUMBCA:
-UNTIOCIMPUPOBANb HA NPUMEPAX CMAHOBAEHUE U I8OTIOYUIO OP2AHULECKOU XUMUU KAK
HAYKU HA PA3TIUYHBIX UCMOPUYECKUX IMANAx ee pa3eumuisl,
-UCNONBb3068aAMb MEMOObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOEKMO8 U YueOHO-
uccne008amenbCkux —3a0ay  nNo  U3YHYEHUr0  CBOUCME, CHOCOO08 NOJYYeHUs U
PACNO3HABAHUSL OP2AHUYECKUX GeUeCcE,
-00vACHAMb NPUPOOY U CHOCOObI 00PA308AHUSL XUMUUECKOU CBA3U. KOBANECHMHOL
(NONAPHOU, HEeNoJAPHOL), UOHHOU, MEeMANIUYecKol, B000POOHOU — C UYelblo
onpeoenenuss XUMU4eCKOU AKMUGHOCMU 8eUeCms;
-YCMAaHasIU8amy 2eHeMmu4ecKyro C653b MedHcoy KIaccamu Op2aHUuyeckKux euwecmes o
000CHOBAHUSL NPUHYUNUATHOU 803MONCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHeHUll
3A0AHHO20 COCMABA U CMPOEHUSL,
-YCMAaHAa8IUBams  83aUMOCEA3U  Mexcoy Gakmamu u meopuel, NPUYUHOU U
creocmeuemM Npu amaiuze npooieMHbIX cumyayuili U 0OOCHOBAHUU NPUHUMAEMBIX
peuieHUll Ha 0CHOBE XUMUYECKUX 3HAHUI.
2.Conep:xanue yueOHOro npeamera
10kace
Teopust XUMHYECKOTr0 CTPOCHUS OPraHUYECKHX COeAUHCHHU I
IIpupoaa xuMu4ecKUX CBsA3eH
Opranunueckue BemectBa. Oprannyeckas xumusi. CTaHOBJIECHUE OPraHUYECKON
XUMUU Kak HayKu. Teopus XMUMHUECKOTO CTPOCHUS BEIIECTB. YTIIEPOIAHBIN CKETET.
N3omepusa. 3omepsl.
CocrosiHHE 3JIEKTPOHOB B aTOME. DHEPreTUUYECKHUE YPOBHU U MOAYPOBHH.
DNEKTPOHHbIE OPOUTAIIH. S-3JIEKTPOHBI U P-3JIEKTPOHBL. CriuH 3nekTpoHa. CriapeHHbIe
ANEKTPOHBL. DNEKTpOoHHAsA KoHpuUrypauus. I'padudeckue 3meKTpoHHbIE (HOPMYIIBL.



DIIEKTPOHHAS TPUPOJA XUMUUECKHUX CBA3EHU, M-CBSA3b U G-CBA3b. METO/ BaJIEHTHBIX
CBsI3€EM.

Knaccudukanus opranndeckux coegunennii. OyHkimoHanpHas rpymmna.
Jemonctpanuu. O6pa3ibl OpraHUYECKUX BEIIECTB U MaTepraioB. MoieNin MOJIEKY
OpraHMYeCKUX BEIIEeCTB. PACTBOPUMOCTh OpraHMYE€CKUX BEUIECTB B BOJIE U HEBOIHBIX
pactBoputensnx. [naBinenue, 00yrimBaHue U TOPEHUE OPTAaHUYECKUX BEIIECTB.
IIpakTuueckas padora 1 «KauecTBeHHOE omnpesiesieHue yriaepo/ia, BoJI0Opo/ia U Xjaopa
B OPraHUYECKUX BEUIECTBAX».

Yriaesoxopoasl

[IpenenwvHbie yraeBogopo sl (ankanbl). Bo30yx1€HHOE COCTOsSIHUE aTOMa YIjiepo/ia.
I'ubpunuzanusi aTOMHBIX OpOUTaNield. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
aJIKAHOB.

I'omonoru. I'omonoruueckas pasHocts. ['omonornueckuit psaa. MexaynapoaHas
HOMEHKJIATypa OPraHUYECKUX BEIIEeCTB. M30Mepus yriiepoJHOro CKeeTa.

MeraHn. [Tonyuenue, puznueckrue U XUMHUYECKHUE CBOMCTBA MeTaHa. Peakiuu
3ameleHus (raJoreHUpOBaHUE ), IETUIPUPOBAHUS U U30MEPHU3aLIUK alikaHOB. LlenHbie
peakiuu. CBoOOHBIE paJMKabl. [ aOreHOMPOU3BOIHBIC AJIKAHOB.

Kpatnsie cBs3u. HenpenenbHble yraeBoaopoibl. AnkeHbl. CTpOSHUE MOJIEKYII,
TOMOJIOTHS, HOMEHKJIATypa U U30Mepusl. Sp2 -TUOpuau3amus. ITeH (3TUJICH).
N3zomepus nonoxkenus: 1BOMHOM CBs3U. [IpocTpaHCTBEHHAs N30MEPUS
(cTepeouzomepus).

[TonyuyeHre U XUMHYECKUE CBOMCTBA aJIKEHOB. Peakiiuu npucoeIMHEHUs
(ruapupoBaHUe, TAIOT€HUPOBAHUE, THIPATAIUs ), OKUCICHUS U TIOJTMMEpPU3aliiu
ankeHoB. [IpaBuino MapkoBHUKOBa. BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS.
KauecTBeHHbIE peakliuy Ha JBOMHYIO CBS3b.

AnkaaueHsl (IMEHOBBIE YTIIEBOAOPO/bI). M3oMepusi U HOMeHKIaTypa. JuBUHUIT
(6yraguen-1,3). Uzomnpen (2-metundyraauenl,3). Conpssk€HHbIE TBOWHBIE CBS3H.
[TomydyeHne n XMuMHUYECKHE CBOMCTBA alIKaIMEHOB. Peakiuy npucoe1MHeHus
(TaJIOreHHpPOBaAHUS) U TTOJIMMEPU3ALINH aJTKaUCHOB.

AJNKuHBI. AlileTHiIeH (3THH) U €ro roMoJioTu. Mi3oMepusi 1 HOMEHKIaTypa.
MexkiraccoBast U30MEPHs. Sp-TUHOpHAN3anus. XUMHUISCKHUE CBOMCTBA AIKWHOB.
Peakuuu npucoeinHeHNs, OKUCIEHUS U OJIMMEPU3ALUN AIIKUHOB.

ApeHbl (apoMaThyecKue yriaeBoopoibl). MzoMepus u HoMeHKIaTypa. beHsoi.
benzonbHOe konbLO. Tonyou. M3oMmepus 3amMmecTuTENEH.

XuMHuyecKkue cBOMCTBAa OE€H30/1a U €r0 TOMOJIOroB. Peakiinu 3aMeleHus
(ramoreHUpoOBaHUE, HUTPOBAHKE), OKUCICHUS U MPUCOETUHEHUS apeHOB. [lecTuuiuap.
I'eneTnueckas CBsI3b aPEHOB C IPYTUMH YTJII€BOIOPOAAMH.

[TpupoaHbie NCTOUYHUKH YTIIeBOH0PO0B. [Ipuponnstii ra3. Heds. [lomyTHbIC
He(dTsHbIC Ta3bl. KaMeHHBIH yromb.

[lepepabotka HedTu. [leperonka Hedtn. PextudukanmonHas kononHa. beH3uH.
JIurpoun. Kepocun. Kpexkunr HegrenpoiyktoB. TepMUUYECKHI U KaTaTUTUUECKUN
KpekuHru. [luponus.

JdeMoncTpamuu. B3peiB cMecu MeTaHa ¢ BO31yXoM. OTHOIIIEHHUE aJIKaHOB K
KHCJIOTaM, IeJI04aM, pacTBOPY NIEpMaHraHara Kajausi 1 OpoMHOM Bojie.



Mognenu MoJieKy rOMOJIOTOB U n30MepoB. IlonydeHue aneruneHa KapOuIHbBIM
cnocoboMm. BzanumozeicTBue aneTuieHa ¢ pacTBOPOM IepMaHraHaTa Kajaus u
OpomHOI1 Bosoil. ['openue anerunena. PaznoxxeHue kaydyka pu HarpeBaHUU U
UCIIBITAHUE MPOAYKTOB Pa3IOKEHHsI. 3HAKOMCTBO ¢ 00pa3liaMu Kay4yKOB.

benson kak pactBoputeins. ['openne 6enzona. OTHomeHne 6eH3ona Kk OpoMHON BOJE
U pacTBOpPY nepMaHranara kanus. OKHACIEHHE TOIyoa.

JlabopaTopHsliii onbIT. O3HaKOMIIEHHE ¢ 00pa3liaMH MPOAYKTOB He(dTenepepaboTKH.
IIpakTnueckas padora 2 «[lonyyeHue 3TUICHA U ONBITHI C HUM».

Kuciopoacoaepxamue opranuyeckue CoeAHHECHUs

Kucnopoaconepxamue oprannueckue coeguHenns. OqHoaTOMHbIE MPEIETbHbBIE
cnupthl. OyHKIIMOHANIbHAS TPYIINa CIUPTOB. M30Mepus 1 HOMEHKIJIaTypa CIUPTOB.
Metanon (METUIOBBIN cCIUPT). DTaHOI (TUIIOBBIN criupT). [lepBUYHBIN, BTOPUYHBIN U
TPETUUHBII aTOMBI yriepoaa. BomopoaHas cBs3b.

[Tonydyenue u xumudeckue cBoicTBa cnupToB. CriuproBoe OpoxeHue. epMeHTsI.
Bonopoansie cBsi3n. @PU3M0IOTMYECKOE IEUCTBUE METAHOJA U ATaHOIa. AJIKOTOJIU3M.

MHoOroaToMHbI€ CIUPTHI. DTUICHTIUKOIb. [ uiiepuH. XMMUYECKUE CBOMCTBA
npeleTbHBIX MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakiusi HA MHOTOaTOMHbBIE
CIIUPTHI.

®deHonpl. ApoMaTHUECKHe CIIUPTHI. XUMUYecKue cBoiicTBa (henona. KauectBeHHas
peakius Ha (peHoI.

Kap6onunbsusie coequnenus. KapOonunpHas rpynmna. AnbaeruaHas rpyrra.
Anpneruasl. Ketonsl. I3omepust 1 HOMEHKIATypa.

[TonyyeHne U XUMHUYECKUE CBOMCTBA albJErUA0B. Peakiiuu oKucieHus u
IPUCOEANHEHUS AJIbJIeTUI0B. KauecTBEHHbIE PEAKIIMU Ha aJlbJETUbI.

Kap6onossie kucnotel. KapbokcunbHas rpynna (kapookcorpyiima). M3oMmepus u
HOMEHKJIaTypa KapOOHOBBIX KUCIOT. OMHOOCHOBHBIE MpeeIbHbIE KAPOOHOBHIE
kucnoThl. [lomydeHre oqHOOCHOBHBIX MTPEAEIbHBIX KapOOHOBBIX KUCIOT.
XVMHUYECKHE CBOMCTBA OJHOOCHOBHBIX MPEACIbHBIX KAPOOHOBBIX KUCIIOT.
MypaBbuHas KMCI0Ta. YKCyCHas KUCJIOTA. AIIETaTHI.

Cnoxwnsie 3¢upsl. Homenknatypa. [TonydeHue, XUMHUYECKHE CBOMCTBA CIIOMKHBIX
a¢upos. Peaknus stepudukanun. lllenodnoit ruaponauns ciaoxHoro adupa
(oMbLIEHUE).

Kupsl. TBépabie Kupbl, )kuaKUE KUpbl. CHHTETUUECKUE MOIOIIIUE CPEJICTBA.
VYrneBoasl. Monocaxapunsl. ['moko3a. @pykrosa. Onurocaxapuasl. Jucaxapubl.
Caxapo3a.

[Tomucaxapunsl. Kpaxman. ['nmukoreH. Peakuust nonvkonaeHcanuu. KauectBeHHast
peakius Ha kpaxMmai. Lemmono3a. Auerunuemtono3a. Kiaccudukanys BOIOKOH.
IIpakTuueckas padora 3 «IlonyueHue u cCBONCTBA KAPOOHOBBIX KUCIIOT.
IIpakTuueckas padora 4 «PelieHne 3KciepuMeHTaIbHbIX 3a7a4 Ha MOJIyYEHUE U
pacro3HaBaHUE OPTAHUYECKUX BEIIECTBY.

JdemoHcTpanumn

PactBopeHue B anieToHEe pa3auyHbIX OPraHUYECKUX BEIIECTB.

OO6pa31bl MOIOIIKUX U YUCTAUIUX CpeacTB. MHCTPYKIIUS MO UX COCTAaBY U
MIPUMEHEHMUIO.



JlabopaTopHbIe ONBITHI

Oxucnenue stanona okcuaom menu (I1). PactBopenue riuieprHa B BOJ€ U peakuus
ero ¢ rugpokcuaom meau(Il). Xumudeckue cBoiictBa Genosa. OkucieHue MeTaHa s
(aranains) okcugom cepedpa (I). Oxucnenne metanans (3TaHans) THAPOKCUIOM
menu(Il).

PacTtBOpuMOCTB KUPOB, 10KA3aTENBCTBO UX HEMPEAECIBHOIO XapaKkTepa, OMbUICHUE
#K1poB. CpaBHEHHUE CBOMCTB MbLJIa U CUHTETUYECKUX MOIOLIUX CPEJICTB.

A3oTcoaepaxaniue OpraHudecKue coeJMHeHU s

A3zoTconep:kaiye OpraHu4ecKe COeTMHEHNS. AMUHBI. AMUHOTIpYIa. AHUJINH.
[TonydyeHnue u XMMHUYECKHUE CBOMCTBA AHWJIMHA.

AMuHOKHCIOTHL. M30Mepus 1 HOMEHKIIaTypa. bunosspusiii noH. [lentuanas
(amumnas) rpynmna. [lentuanas (amuaHas) CBsA3b. XUMUYECKHUE CBOMCTBA
amuHOKuUCIOT. [lenrruael. [lomunentuapl. [ munus.

benku. CtpykTypa 6€1K0BOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS,
YeTBEepTUYHAS ). XUMUYECKHUE CBOMCTBA OenKkoB. JleHaTypanust ¥ THAPOJIH3 OEITKOB.
[IBeTHBIC peakIuy Ha OCJKH.

AzoTcojaepxaiiue rerepouukinyeckue coeaunenus. [Tupunun. [uppon.
[Mupumuaus. [Typun. A30THCThIE OCHOBaHUS.

Hyxneunossie kucnoTel. Hykieotuasl. KoMmmieMeHTapHbIE a30TUCTBIE OCHOBAHUA.

Xumus ¥ 310poBbe uenoBeka. Gapmakosiornueckas Xumus.

JlabopatopHble onbIThI. L[BeTHBIE peakiuu Ha OENKH.

Xumus nmoJTuMepoB

[Tonmumepsl. Ctenenp noaumepusanuu. Monomep. CTpyKTypHOE 3BEHO.
Tepmomnactuunble nonumepsl. CTepeoperynsipHbie
nosuMmepsl. [lonuatunen. [onunponunen. [lonurerpadTopsTrieH.
TepmopeakTuBHBIC OTUMEpHl. DeHoIpopMabaeTHIHBIe CMOJIBI. [macTMacch!.
®eHomnacTel. AMUHOIUIACTHL. [IeHOMIIACTHI.

[Tpuponnslii kKayuyk. Pe3una. D00HUT.

CuHTeTHYECKHUE KayUyKH.

Cunrernueckue BosiokHa. Kanpos. JIaBcaH.

JemoncTpanuu. OOpasibl IIacTMAaCC, CHHTETUYECKUX KaYIyKOB M CHHTETHUYECKUX
BOJIOKOH.

JlabopaTopHsblii onbIT. CBOKCTBA KalpoHa.

IIpakTuuyeckas padora 6 «Pacno3HaBaHue MJIacCTMAcC U BOJIOKOH).

11 kaacce
TeopeTnvyeckue 0CHOBbI XUMUM

Baxueime XUMUYECKHE TMOHSATHS M 3aKOHbl. XHMMHWYECKHH SJIEMEHT. ATOMHBIN
HoMep. MaccoBoe uncno. Hyknuael. Pagnonyknuasl. 130Tomnsl.

3aKOH COXpaHEHMS MacChl BEIIECTB. 3aKOH COXPaHEHMS W MPEBPAIICHUS dHEPTUH.
Jedekt macchl.

[lepuoanueckuii 3akoH. DiekTpoHHast KoHpuUrypamus. ['paguyeckas 35eKTpoHHAS
dbopmyna. PacipeneneHre 3JeKTPOHOB B aTOMaX JIEMEHTOB MaJIbIX U OOJBIITNX
MEePUOOB. S-, p-, d-, f-aniemenThl. Jlantanouabl. AKTHHOUABL. ICKyCCTBEHHO
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MOJYYEHHBIE 3JIEMEHTHI. BalleHTHOCTh. BaneHTHBIE BO3MOXXHOCTH aTOMOB.
Bonopoausie coenuHeHus.

Crpoenue BemectBa. MonHas cBsi3b. KoBaneHTHast (MOsipHAst U HETOJIIPHAs) CBSI3b.
OnektpoHHas ¢popmyna. Metainuyeckas cBsizb. BomopoaHas cBsI3b.

['ubpunuzanus aTOMHBIX OpOUTaTIEH.

Kpucraniasl: aToMHbIE, MOJIEKYJISIPHBIE, MOHHBIE, METAINIMYECKUE. DJIEMEHTapHAs
A4erKa.

[Honmumopdusm. [Honumopdusie Mmonudukanuu. Amnnorponus. Uzomepus.
['omomorus. XuMU4ECKUN CUHTES.

Xumunueckue peakun. OKUCIUTENIbHO-BOCCTAHOBUTENIBHBIE peakuu. Peakuuu
pa3liokKEHUs, COCIUHECHHUS, 3aMEIICHUsI, 00OMeHa. DK30TepMHUUECKUE U
sHJ0TepMHUUecKUe peakiuu. OOpaTtumMble U HeoOpaTUMBbIe peakiuu. TemnoBoi ekt
peakiuu. 3akoH ['ecca. Tepmoxumuueckue ypaBHeHus. Ternora oGpa3oBaHusl.
Termiora cropanus.

CKOpOCTh XMMHUYECKOW pPEeAKIIMU. AKTUBUPOBAHHBIN KOMIUIEKC. 3aKOH
NEUCTBYIOMMNX Macc. KUHETHYeCKkoe ypaBHEHUE PEAKIIUH.

Karanus. Karanuzarop. Maru6urop. ['oMoreHHbIl U TeTEpOTeHHbBIN KaTanus.
Karanutuueckue peakiuu.

Xumnueckoe paBHoBecue. [Ipunnun Jle [larense.

PactBopsl. Jlucnepcusie cucteMbl. PactBopsl. ['pyOouciepcHbie CUCTeMbl
(cycnienzuu u smynbcun). Kosouanaeie pactBopbl (30511). A3PO30JIH.

CriocoObl BbIpa)Ke€HUsI KOHLIEHTPAIIMU pacTBOPOB. MoJisipHash KOHIIEHTPALIHS
(MOJIIPHOCTB ).

DNEKTPONUTHL. DIEKTPOJIUTHYECKasd nuccouranus. CTeneHb QUCCOLUAIINH.
KoncranTa auccounanuu. Bogopoansiii mokaszatens. Peakiimu noHHOT0 oOMeHa.

['maponus opraHMdecKux BemecTB. [ napon3 coien.

DJIEKTPOXUMHUYECKUE peaklvu. [ aTbBaHMYECKUN 3JIEMEHT. DJIEKTPOAbl. AHO.
Katon. Akkymynstop. TONIMBHBIN 371IEMEHT. DIEKTPOXUMHUS.

Psin cranmapTHBIX 3JIEKTPOAHBIX MOTEHIMAN0B. CTaHIAPTHBIE YCIOBHUS.
CrangapTHbI BOJAOPOIHBIN SJIEKTPO.

Koppo3us meTtamnoB. XumMuyeckass v 3JIEKTPOXUMUAYECKAst KOPPO3HUsL.

DNeKTponan3. DIEKTPOJIN3 BOAHBIX PACTBOPOB. DIEKTPOIU3 PACILIIABOB.
JemoHcTpanuun

Mopaenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX KPUCTAILIINYECKUAX
perreTok. Moaenu MOJIEKyJI ©30MEPOB U TOMOJIOTOB.

PaznuuHble TUNIBI XUMUYECKUX PEAKIMNA, BUACOOMIBITHI IO OPraHUYECKOU XUMUMU.
JlaGopaTopHbIii ONIBIT

W3ydenne BIUSTHUS pa3IMIHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITUH.

Ornpenenenue peakiyu cpeibl yHUBEPCATbHBIM UHIUKATOPOM. ['MapoIn3 coen.
IIpakTuueckas padora 1 «IIpuroToBieHue pacTBOPOB C 3aJITaHHOW MOJISIPHOM
KOHIIEHTPALIUEN.

Heopranuveckass XumMmust
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Metamnel. CriocoObl noxydeHus: MeTauioB. JIErkue U TsKEnble MEeTasuIbl.
JlerkoruiaBkue M TyroriaBkue MeTauibl. Mertaiumnueckue 351eMeHTsl A- u b-rpymi.
Menp. Hunk. Tutan. Xpowm. XKenezo. Hukens. Ilnaruna.

Cmnasel. Jlerupytoume no6aBku. U€pubie meTamibl. L{BeTHble MeTasuibl. YyryH.
Cranp. JlerupoBaHHBIE CTaJIH.

OKcuIbl ¥ TUAPOKCHUIBI METAJIIOB.

Hewmertannsl. [IpocTeie BemecTBa — HeMeTauibl. Yriaepoa. Kpemuuit. Azot. @ocdop.
Kucnopon. Cepa. @rop. Xnop. Kucioraeie OKCHABI.

Kucnopoaconepxkaniue kucnotel. CepHas Kuciaora. A30THast KUCIOTA.

Bonopoanbie coeTMHEHN HEMETAILIOB.

I'eneTndeckas CBsI3b HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB.

JdemoHcTpanuun

OO6pas3ibl MEeTauIoB M UX COEIMHEHUM, CTUIaBOB. B3anMoieiicTBuEe METaIOB C
KHUCIIOPOJIOM, KHCJIOTaMH, BOJIOM. Jloka3aTeabcTBO aM(pOTEPHOCTH ATFOMUHMS U €T0
ruApokcuaa. BzaumoaencTBre Meau M kelie3a ¢ KUCIOPOJIOM, ¢ KUCIOTaMH (CepHast U
cosistHast ). [lonmyyenue ruapoxcuna menu (II), ruapokcuna xpoma (III), okcuma meau
(IT). B3aumopeiicTBrME OKCUIOB U THAPOKCUIOB METAJIOB C KUCJIOTaMHU.
JokazarenbcTBO amboTepHOCTH Tupokcuaa xpoma (I11).

O6pasipl HeMeTaIoB. Moen KpUCTaTMIECKUX PEIIETOK aiMasa u rpadura.
[Tonyyenne amMuaka v XJIOpoOBOJOPO/1a, PACTBOPEHUE UX B BOJIE, I0KA3ATEIBCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3TUX BellecTB. CKUTAHUE YTII U CEPhI B KUCIOPOJE,
onpeiesIieHNe XUMUYECKUX CBOMCTB MIPOJIYKTOB cropanus. BzanmoeicTBue ¢ MeIbio
KOHIIEHTPUPOBAHHOM CEPHON KUCIOTHI, KOHIIEHTPUPOBAHHOM U pa30aBIeHHON
A30THOM KHUCIIOTHI.

IIpakTuyeckas padora
2. «Pemenue 3KCciepUMEHTaIbHBIX 33/1a4 M0 TeMe «MeTaJlibDy.
3. «Pemnienue sxcrnepuMEHTAIBHBIX 33/1a4 Mo Teme «HemeTtanibi»

XuMus 1 )KU3Hb

XUMHUYecKast NPOMBIIUIEHHOCTb. XUMUYECKasl TEXHOJIOT U

XHUMHUKO-TEXHOJIOTUYECKUE MMPUHIIMIIBI TIOTYYEHUS METAJUI0B. YEpHas MeTaIyprus.
ITpousBoacTBO uyryHa. JlomeHnHas neub. Ariomepanus. [I[pou3BoICTBO CTau.
Kucnoponnslii KoHBEPTOP. be30TX01HOE MPOU3BOICTBO.

Xumus B ObITy. [IpoaykTel nmutanus. berroBas xumus. OTAeI0YHBIC MaTEPHAIIHI.
JlexapcTBeHHBIE IpenapaThl. JKOJIOTUYECKU MOHUTOPUHT. [IpeaenbHo nomycTumMblie
KOHIIEHTPALIUH.

JemoncTpannu. OGpasiibl CpeCTB OBITOBON XMMHH, HHCTPYKITUHU IO UX
MIPUMEHEHHUIO.

IIpumeuanue. PezepBHOE Bpemsl HCIIONIB3YETCS HA MPOBEAECHUE KOHTPOJIBHO -
0000MIa0MKUX YPOKOB 10 TeMaM, CAMOCTOSITEILHON UCCIIEI0BATEIbCKOM
JESITEILHOCTH 00 yJaIOIINXCS.

Ilepeyenb KOHTPOIBbHBIX padoTl0 Ki1acce

1. <<TeOpI/I$I XUMHUYCCKOI'0 CTPOCHHUA OPraHUYCCKUX COG,Z[I/IHCHI/II\/’I», ((YFJICBO,Z[OPO,Z[BI».

«KHCJ’IOpOZ{COZ{ep)KaH_II/IC OPraHnv4CCKUC COCANHCHU > .

3. «YFIICBO)_'[I)I», «A30Tcozlep>1<a1une OPraHnv4CeCKUC COCAUHCHUS .

Ilepeyenb KOHTPOJIBLHBIX padoT 11kiacce
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1. «Teopernueckre OCHOBBI XUMUN».

2. <(HeOpFaHI/I‘IeCKa$I XHUMU».

IIpoexkTHas NeATEJBHOCTH B paMKax MpeaMeTa:
1.Xumust BOKpyT Hac.
2.3aHUMAaTEIbHASA XUMUS.

3.TemaTu4yeckoe NJIAHMPOBAHHE C ONpeeleHHeM OCHOBHBIX BUA0B Y4eOHOi

JACATCJIBbHOCTH
10 knacc. 35uacos; Il/p — 4. K/p - 2
Tembl KoJ-Bo OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH 00y4aromuxcs (Ha
4acoB ypoBHe YVY]I)
Temal . Teopus 3 OOBACHATD, TOYEMY OPraHUYECKYIO0 XUMHIO BBIIEIHIIN B
XMUMHYECKOTO CTPOCHHUS OTJIEIbHBIN Pa3aes XUMUU.
OpraHMYECKHUX [lepeuncnsiTh OCHOBHBIE PEINOCHUIKH BO3HUKHOBEHHUSI
COETMHEHUII. TEOPUU XUMUYECKOTO CTPOCHHUSL.
[Ipupona xumMuaecKkux Paznuuare Tpyu OCHOBHBIX THIIA YTJIEPOJHOTO CKEJETa:
CBA3EH. Pa3BETBIEHHBIN, HEPA3BETBIEHHBIN U IUKINYECKU.

OmnpenensaTs HaJaM4KMe aTOMOB YIJIepo/ia, BOJIOPOaa U
XJIOpa B OpraHU4eCKHUX BellecTBax.

PaznuuaTh NOHATHUS «ANEKTPOHHAS 000J0UKa» U
«QIEeKTpOHHAas opouTanby. M300paxkaTh 3JE€KTPOHHBIE
KOH(UT-panuy aToMOB 3JIEMEHTOB 1-r0 U 2-ro NepuoI0B
C MIOMOUIBIO TEKTPOHHBIX U IpaMuECKUX IEKTPOHHBIX
dbopmyn. OOBACHITH MEXaHU3M 00pa30BaHUs U
0COOEHHOCTH K- U CT-CBsi3ei. OnpenersiTh
IPUHAAJIEKHOCTh OPraHUYECKOr0 BELECTBA K TOMY WIIN
MHOMY KJIaccy 10 CTPYKTYpHOH (hopmyiie

Tema 2. YriieBo10pOIbl. 10 OOBSICHATH TPOCTPAHCTBEHHOE CTPOECHUE MOJICKYIT
QJIKAaHOB Ha OCHOBE IPEJICTABICHUI O THOPUIU3ALIH OP-
Ouraneit aroma yrinepozaa. M3rorapnuBarb Moienu
MOJIEKYJI aJIKAHOB, PyKOBOJCTBYSICh TEOPUEH XU-
MHUYECKOTO CTPOCHHS OPraHMYECKUX BEIIECTB.
OTnuryare roMOJIOTH OT U30MepoB. Ha3piBaTh ankaHbl 110
MEXyHapOJIHON HOMEHKJIATypE.

CocraBisaTh ypaBHEHHS] XMMUUECKUX PEaKIUH,
XapaKTepU3YIOIIUX XUMUYECKHUE CBOICTBA METAHA U €T0
TOMOJIOTOB.

Pemare pacuéTHble 3a7a4u Ha BBIBOJ ()OPMYIIBI
OPraHUYEeCKOTO BEIIECTBA.

OOBACHATH POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI
9THUJICHA HA OCHOBE MPEJCTaBICHUN 0 THOpUAN3aLUN
aTOMHBIX opOuTael yrneposa.

N300paxkars cTpykTypHBIE (POPMYIBI aJIKEHOB U UX
M30MEPOB, Ha3bIBATh AJIKEHBI 110 MEKyHAPOJHOU
HOMEHKJIaType, COCTaBIATh (POPMYJIbl AIKEHOB T10 UX
Ha3BaHUSIM.

CocTraBisaTh ypaBHEHUS] XUMUUYECKUX PEAKIIHM,
XapaKTEPU3YIOLIMX XMMUYECKHE CBONCTBA AJIKEHOB.
[Tony4yuTs >THIIEH.

Jloka3bIBaTh HEMPENEIbHbIN XapaKTep 3TUJIEHA C
IIOMOIIbIO KAUECTBEHHOM pEaklMy Ha KPATHBIE CBSA3H.
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CocTaBnsTh ypaBHEHUS XUMHUECKUX PEAKIINH,
XapaKTepHU3YIOUINX HETPEIeIbHBIA XapaKkTep
AJIKa/INEHOB.

OOBACHATD Sp - THOPUIU3AIMIO U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYIbI alleTUIICHA, Ha3bIBAaTh TOMOJIOTH
aleTUJIEHa TI0 MEX/1yHapOIHOM HOMEHKJIAType,
COCTaBJISITh YPABHEHUS PEAKIINN, XapaKTePU3YIOIUX
XMMHUYECKHE CBOMCTBA alleTUIICHA.

OOBSICHATH ANEKTPOHHOE U IPOCTPAHCTBEHOE CTPOCHHE
MOJIEKYIbI OeH301a.

N3ob6paxars cTpyKkTypHYIO popmyiry OeH3051a IBYyMS
crocobamu.

OOBsCHATH, Kak cBOICTBa OeH30J1a 00YCIIOBICHBI
CTPOEHUEM €T0 MOJIEKYJIBI.

CocTaBnsATh ypaBHEHUS pEaKIUi, XapaKTePU3YIOIINX
XMMHUYECKHE CBOMCTBA OEH30J1a U €r0 FOMOJIOTOB
XapakTepru30BaTh COCTaB MPUPOIHOTO Ta3a U MOMYTHBIX
He(TAHBIX T'a30B.

XapakTepu3oBaTh CII0CcOObI TepepaboTKU HEPTH.
OOBsACHATH OTIMYKE OEH3MHA MPSMON MEPETOHKHU OT
KpEKHUHT-0eH3MHa.

Tewma 3.
Kucnopoaconepxamne
OpraHMYecKHUe COeTUHEHUS

11

N3o006paxars 061ryro popmMyny 0AHOATOMHBIX
MIPEIETBHBIX CITUPTOB.

OObsICHATH 00pa30BaHKE BOJOPOTHOM CBSI3H U €€
BJIMsIHME HA (PU3HUECKHE CBOMCTBA CIIUPTOB.
CocraBnsTh CTPYKTypHbIE POPMYIIBI CIIUPTOB U UX
M30MEPOB, Ha3bIBATh CIIUPTHI MO0 MEXKIYHAPOIAHOM
HOMEHKJIaType.

OOBSICHATH 3aBUCUMOCTB CBOMCTB CITUPTOB OT HATHYHS
dbyHKIIMoHANBHOM rpymisl (- OH).

CocTaBnsaTh ypaBHEHHs! pEaKIMii, XapaKTepU3yIOIINX
CBOIICTBA CIIUPTOB U UX MPUMEHEHHUE.
Xapaxrepu3zoBaTh PU3NOJIOTUYECKOE ACHCTBUE METaHOIIa
U 3TAHOJIA.

CocraBnsaTh ypaBHEHHs pEeaKlHii, XapaKTepU3yIOIINX
CBOIICTBa MHOTOQTOMHBIX CITUPTOB, U IPOBOIUTH
KaueCTBEHHYIO PEaKIMI0 HA MHOTO-aTOMHBIE CIIUPTHI.
OOBACHATH 3aBUCUMOCTh CBOMCTB (peHOJIAa OT CTPOSHUS
€ro MOJIEKYJIbI, B3AUMHOE BIIUSIHUE aTOMOB B MOJIEKYII€ Ha
npumepe GeHoa.

CocTaBnsaTh ypaBHEHHsI pEaKIIUid, XapaKTePU3YIOIIHNX
XMMHUYECKHE CBOMCTBA (heHoTa.

CocraBnsath GOPMYIBI H30MEPOB U TOMOJIOTOB
aNbJIETUIOB U HAa3bIBATh UX MO MEXAYHAPOIHOM
HOMEHKIIaType.

OOBSACHATH 3aBUCUMOCTh CBOMCTB albAETHUIIOB OT
CTpOeHUs UX (PYHKIIMOHATBEHOU T'PYIIIIHI.

[IpoBoAKTH KaueCTBEHHBIE PEAKIIMH Ha AJIbJICTUIBI.
CocTaBnsaTh ypaBHEHHsI pEaKIIUid, XapaKTePU3YIOIIHNX
CBOIICTBA ambIETHUIOB.

CocraBnsaTh GOPMYIBI H30MEPOB U TOMOJIOTOB
KapOOHOBBIX KUCIIOT M HA3bIBATh UX TIO0 MEXJTYHAPOTHOM
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HOMEHKJIATYpE.

OOBACHATH 3aBUCUMOCTb CBOMCTB KApOOHOBBIX KUCIIOT
oT Hanmuuus pyHKIMoHanbHOH rpymmsl (- COOH).
CocTraBnsaTh ypaBHEHMsI pEaKLIUN, XapaKTePU3YIOIINX
CBOIICTBAa KAPOOHOBBIX KUCIIOT.

[TosyuaTh yKCYyCHYIO KUCIOTY U AOKa3bIBaTh, UTO 3TO
BELIECTBO OTHOCUTCS K KJIACCy KUCIIOT.

OTmnryate MypaBbUHYIO KUCIIOTY OT YKCYCHOM C
HOMOIIbI0 XUMUYECKUX PEAKLIUH.

CocTaBnsATh ypaBHEHUS peakuil STepuUKaIHH.
OOBsACHATH OMOJIOTMYECKYIO POJIb JKUPOB.

CoOmronarh mpaBuia 6€301acHOro 0OpamieHus co
cpencTBaMu ObITOBOM XUMUHU.

OOBSICHATH OMOJIOTUYECKYIO POJIb TIIFOKO3HI.
[IpakTruecku 10ka3bIBaTh HaJdMuKe (PYHKIIMOHATIBHBIX
TPYII B MOJIEKYJIE TJIFOKO3bI.

OOBsACHATH, KaK CBOICTBA caxapo3bl CBSI3aHbl C HATMYHEM
(YHKLIHOHANBHBIX TPYII B €€ MOJIEKYJIE, U Ha3bIBaTh
001acT IPUMEHEHHUS Caxapo3bl.

CocraBnsaTh ypaBHEHHs peaKIUi, XapaKTepu3yIOIInX
CBOMCTBA Caxapo3bl.

CocraBnaTh ypaBHEHHsI pEAKIUI THAPOJIA3a KpaxMalia u
MTOJINKOH/IEHCAIIUU MOHOCaXapHuI0B.

[TpoBOIMTH KAUECTBEHHYIO PEAKIMIO Ha Kpaxmall.

Tema 4. A3zorcoaepxaiine
OpraHUYECKHUE COCAMHEHUS

CoCTaBIISITh ypaBHEHHUS PEAKIINH, XapaKTEPU3YIOIINX
cBoicTBa aMUHOB. OOBSICHATH 3aBUCUMOCTh CBOMCTB
AMUHOKHCIIOT OT CTPOCHUS UX (PYHKIMOHAIBHBIX IPYIIIL.
Ha3zpiBarh aMMHOKHCIIOTHI IO MEXTYHAPOTHOM
HOMEHKJIaTYp€e U COCTABIISITh YPaBHEHUS PEeaKIuii,
XapaKTepU3YIOLIUX X CBOMCTBA.

OOBSICHATH OMOJIOTHUECKYIO POJIb OCTTKOB M MIX
IpEeBpalIeHH B OpraHu3Me.

[TpoBOANTH LIBETHBIE PEAKIIMH HA OEIIKU.

OOBsACHATH OMOJIOTHYECKYIO POJIb HYKJICHHOBBIX KHCIIOT.
[Tonb30BaThCsl HHCTPYKLIHUEH K JIEKAPCTBEHHBIM
npernaparam

Tema 5. XuMus MoJIMMepoB

3anuceIBaTh YPpaBHCHUA peaKHI/Iﬁ IMOJIMMEpHU3alH.
3anuceIBaTh YpaBHCHUA peaKHI/Iﬁ IIOJIMKOHACHCAIIMH.
Pacmno3nasarsn OpraHn4e€CKUC BCIICCTBA, UCIIOJIb3Yy
Ka4CCTBCHHBIC PCAaKIIUU

11 kaacce

34uaca, Il/p - 3. K/p - 3

Tema 1. Teopetnueckue
OCHOBBI XUMUH

19

[Tepeuncnary BaKHEHIINE XapaKTePUCTUKU
XHMHYECKOTO DJIIEMEHTA.

OOBACHATH pa3NUUue MKy TOHATHAMH «XUMHUUYECKUAN
AIIEMEHT, «HYKIUI», KA30TOID.

[IpuMeHsTh 3aKOH COXpaHEHHUsI MacChl BEIIECTB MPU
COCTaBJICHUU YPaBHEHUI XUMUYECKUX PEAKIIUH.
Onpenensats MakCUMaIbHO BO3MOXKHOE YHCIIO
ANIEKTPOHOB HAa YHEPTETUYECKOM YPOBHE.

3anuckiBaTh rpaduyeckue MMEKTPOHHbBIE GOPMYIIHI S-, P-
U cl-371eMeHTOB.

XapakTepru30BaTh MOPSAOK 3aM0JHEHUS AIEKTPOHAMU
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DHEPreTUYECKUX YPOBHEU U ITOAYPOBHEHN B aTOMax.
OOBACHATH, B 4éM 3aKITI09aeTCS PUINICCKUN CMBICTT
MOHSITUSL «BAJICHTHOCTH.

OOBSICHATH, YEM OIPEACISAIOTCS BAJICHTHBIC
BO3MO>KHOCTH aTOMOB Pa3HBIX JIEMEHTOB.

CocTtaBnsaTh rpadudecKue MEKTPOHHBIE (POPMYITBI a30Ta,
docdopa, KucIopoaa u Cephl, a TAKKE XapaKTePHU30BaTh
M3MEHEHUS PaJIMyCOB aTOMOB XMMHUYECKUX 3JIEMEHTOB 10
nepuoiaM U A-rpynmam mepuouIecKoil TaOInIIbL.
OOBSICHATH MEXaHU3M 00pa30BaHUs HOHHOU U
KOBAJICHTHOM CBSI3U M 0COOCHHOCTH (PU3NIECKUX CBOMCTB
MOHHBIX U KOBAJICHTHBIX COCTUHEHUMN.

CocTaBisTh 3JEKTPOHHBIE (POPMYITBI MOJIEKYIT
KOBQJICHTHBIX COCTMHEHHIA.

OO0BsACHATH MeXaHU3M 00pa30BaHUsI BOJOPOIHOMN U
METAJNIMYECKOUN CBA3U U 3aBUCUMOCTh CBOMCTB BEUIECTBA
OT BHUJIa XUMUYECKOU CBS3H.

OOBACHATH TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
OpraHWYeCKHX U HEOPTaHUUECKUX COCTUHEHUN C
TTOMOIIIBIO TIPEJICTABIICHNUN O THOPUAN3aIUNA OpOHUTAIIEH.
OOBICHATEL 3aBUCUMOCTE CBOMCTB BEIIECTBA OT THUIIA €0
KPUCTAJINYECKON PEIIETKH.

OOBSICHATH TPUIMHBI MHOTOOOpa3Usl BEIIECTB.
OOBSICHATH MEXaHU3M 00pa30BaHMsI HOHHOU 1
KOBAJICHTHOM CBSI3U U 0COOEHHOCTH (DU3NYECKUX CBOWCTB
MOHHBIX U KOBAJICHTHBIX COEIUHEHUH.

CocTaBnsTh 31EKTPOHHBIE (POPMYIIBI MOJIEKYI
KOBAJICHTHBIX COEIUHEHUI.

OOBSICHATH MEXaHU3M 00pa30BaHUsI BOJIOPOAHON U
METaJNTNYECKOHN CBSI3U U 3aBUCHMOCThH CBOMCTB BEIIECTBA
OT BUJIa XUMUYECKOH CBSI3H.

OOBSACHATH TPOCTPAHCTBEHHOE CTPOECHUE MOJICKYI
OpPraHUYECKUX U HEOPraHUYECKUX COCAUHEHUH C
MOMOIIBIO MPEACTAaBIECHUN 0 THOpUAU3AIINH OpOUTAIEH.
OOBsACHATH 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIIA €r0
KPUCTALITNYECKOHN PElIETKY.

OOBsACHATH MPUUUHBI MHOTOOOPA3Hsl BEIIECTB.
[lepeuucnary npu3HaKku, IO KOTOPHIM KIacCU(PUIHUPYIOT
XUMHYECKHE PEaKIUu.

OOBACHATH CYIIHOCTh XUMHUYECKOH peaKInu.
CocTaBnsaTh ypaBHEHHS] XUMUYECKUX PEaKIIHii,
OTHOCSIIIINXCS K ONPEECIEHHOMY THITY.

OOBsACHATH BIMSHUE KOHIICHTPAIUI peareHTOB Ha
CKOPOCTb TOMOTE€HHBIX M T€TEPOTE€HHBIX PEAKIIUA.
OOBSACHATH BIAMSHHUE Pa3INYHBIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKON peaklny, a TAK)Ke 3HAYeHUE TPUMEHEHUS
KaTaJIn3aTOPOB U HHTUOUTOPOB Ha MPAKTHUKE.
OOBSCHATH BIUSHUE U3MEHEHUS KOHIICHTPAIIUU OJHOTO
U3 pearupyrolrx BEIeCTB, TEMIIEpaTyphbl U JaBICHUS Ha
CMEIIEHNE XMMUYECKOTO PAaBHOBECHSI.

XapakTepu30BaTh CBOMCTBA Pa3IUYHBIX BUJIOB
JUCIIEPCHBIX CUCTEM, YKa3bIBaTh MPUUYHMHBI KOATYISIUN
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KOJUIOMJIOB U 3HAYEHUE ITOrO siBleHus. Pemars 3a1a4u Ha
IIPUTOTOBJIEHUE PACTBOPA ONPEAEIEHHON MOJISIPHON KO
HIEHTALUHU.

T'oToBUTE pacTBOP 3a4aHHON MOJISIPHON KOHIICHTPALIUH.
OOBsACHATB, TOYEMY PACTBOPHI BEIIECTB C MOHHOH U
KOBQJICHTHOM MOJISIPHON CBA3BIO IIPOBOJAT
ANEKTPUUYECKUN TOK.

Omnpenensarts pH cpesbl ¢ NOMOILIBIO YHUBEPCATBHOIO
uHAuKaropa. OOBSACHATH C MO3ULUN TEOPUH AJIEK-
TPOJINTUYECKON AUCCOLMALMH CYIIIHOCTh XUMHUYECKUX
peakuuii, IpoTeKaroux B BogHOU cpene. CocTaBisiTh
IIOJIHBIE Y COKPAILlEHHBIE HOHHBIE YPABHEHUS PEAKIINM,
XapaKTEepU3YIOIIUX OCHOBHBIE CBOMCTBA BAXKHEHIIINX
KJIACCOB HEOPraHUYECKUX COCIUHEHNN.

Onpenensars peakuio Cpebl pacTBOpa COJIM B BOJIE.
CocraBnsaTh ypaBHEHMsI peaklUii THIPOIn3a
OPraHNYeCKNX U HEOPraHUYECKUX BEIIECTB.

OOBsACHATH TPUHLIUI PA0OTHI TajbBaHUYECKOTO
JJIEMEHTA.

OOBSICHATH, KaK YCTPOCH CTaHapTHBIN BOIOPOIHBIN
anekTpoA. Ilonp30BaTecs psaIOM CTaHIAPTHBIX
AIEKTPOAHBIX NOTEHIMAIOB. OTIINYaTh XUMUYECKYIO
KOPPO3HIO OT MEKTPOXUMUYECKOM.

OOBACHATH NPUHIUIBI 3aLUTHl METAJUINYECKUX U31EIUN
OT KOPPO3HH.

OOBSCHATB, KaKU€ MPOLECCH] PO-UCXOAT Ha KaToAe U
aHOJE NIPH IEKTPOJIN3€E PACIUIABOB U PACTBO "POB COJIEH.
CocCTaBIIsITh CyMMapHbI€ YPAaBHEHUS pPEaKIIHi
IIEKTPOJIN3A.

Tema 2. Heopranmueckas
XUMHUS

11

XapakTepu30oBaTh 00IIHE CBOWCTBA METAIJIOB U
Pa3bsCHATH UX HA OCHOBE MPEJCTABICHUN O CTPOCHUH
aTOMOB METAaJJIOB, METAJUIMYECKOM CBI3H U
METAJUNIMYECKON KPUCTAIUTMYECKOUN PEIIETKE.
WnmrocTpupoBarh IpuMepamMu CrocoObl TIOMyYeHHU S
METaJIOB. XapaKTepru30BaTh XUMUUYECKHE CBOMCTBA
MeTamioB [A—IIA-rpynmn u agtoMuHHUS, COCTABIATh
COOTBETCTBYIOLIUE YpaBHEHHs peakinil. OObACHATh
0COOCHHOCTH CTPOEHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB
b-rpynn nepuoanueckoit cucremsl . . Menneneena.
CocraBisaTh ypaBHEHHS PEAKLUN, XapaKTEPUIYIOLIUX
CBOMCTBa M€JY, IIUHKA, TUTAHA, XpOMa, JKeJie3a.
[Ipencka3piBaTh CBOMCTBA CIUIABA, 3HAS €I0 COCTAB.
OOBSCHATH, KAK U3MEHSIOTCS CBOMCTBA OKCHJIIOB U
TUAPOKCHIOB METAJUIOB MO MEepUoJiaM U A-Tpymmnam
NEPUOANYECKON TAOTHUIIBI.

OOBSICHATD, KAK U3MCHSIOTCS CBOMCTBA OKCHJIOB H
TUIPOKCUIOB XUMHUUYECKOTO AIEMEHTA C MOBBILLIEHUEM
CTEIIEHU OKMCJICHUS €ro aroMa.
3anuchiBaTh B MOJIEKYISIPHOM U HIOHHOM BUJIE YpaBHEHHS
XUMHUUYECKUX PEAKLNN, XapaKTePU3YIOLIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCUJOB U THAPOKCUIOB METAIIIOB,
a TAKXKE DKCIIEPUMEHTAIBHO JIOKA3bIBATh HAUIUYHE ITUX
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cBoicTB. Pacro3HaBarh KaTHOHBI COJIEH € TOMOLLBIO
KaueCTBEHHBIX peaKIlmii.

XapakTepu3oBarh 00LIHe CBOHCTBA HEMETALIOB U
Pa3bACHATH UX Ha OCHOBE MPEJACTABIEHHI O CTPOEHUH
aroma. \
HasbiBaTh 061aCcTH NpUMEHEHUS BaXKHEHIINX

HEMETAJLIOB.

Xapakrepu3oBarh CBOHCTBA BbICIIMX OKCH/I0B

HEMETAJIJIOB H KMCIOPOACOAEPKALIMX KUCIIOT,

COCTABJISATh YPABHEHHsI COOTBETCTBYIOUIMX PEaKLUii 1
OOBACHSTH UX B CBETE I1pe/IcTaBlieHnit 00 OKHCINTe/IbHO-
BOCCTAHOBUTEIBHBIX PEAKLHAX H DJICKTPOIUTHYCCKOM
JMCCOLIMALIMH.

CocraBisiTe ypaBHEHUs! peaxiinii. XapakTepH3yIIuX
OKHCJIMTEIbHBIE CBONCTRA CCPHON M a30THOH KHCIOT.
XapakTepu30BaTh U3MEHEHHE CBOMCTB JTeTyUHX
BOJIOPO/IHBIX COEJIMHEHHH HEMETAIIIOB 110 epruoLy u A-
rpymnaM Nepuoandeckoit cuctemsl. JlokasbiBaTh
B3aUMOCBS3b HEOPraHUUECKUX U OPraHUuYeCKUX
COE/IMHEHUH.

CocTaBisiTh ypaBHEHUS] XMMHYECKHX PEaKIlHii,
OTpa)KaroIUX B3aUMOCBS3b HEOPraHUICCKUX H
OpraHHYEeCKUX BEIECTB, OOBSICHITH UX HA OCHOBE TEOPUH |
SIEKTPOJTUTUYECKON JUCCOIMALIMN U TTPEJICTABICHUI 00 1
OKHMCJIHTEBHO-BOCCTAHOBUTCIBHBIX MTPOLIECCAX. 1
[TpaxTHyecKkH pacrno3HaBarh BELIECTBa C MOMOLILIO
KaueCTBEHHBIX PeaKIlMii Ha AHHOHbI

|
|
[

Tema 3. XHUMHUS U KU3HB 4

OOBSICHSITH HAYYHbBIE [IPHHIMITBI TPOW3BOJICTBA HA
IPUMEPE MTPOU3BOACTRA CCPHON KUCIO0TBL. |lepeuncasnts
MPUHLHAIBI XUMHYECKOTO MPOM3BOACTBA, HCIO/Ib3YEMbIE
ITPH MOJIYYEHUH YYTYHA. TS
CocTaBasiTh ypaBHEHHS XHMHYCCKUX PCaKIImii.
MPOTEKAOIINX [IPH MOTyYeHHH YyTyHa U CTalIH.
CobGumoniars npasuiia 6e301acHoi padoThl CO CpeJICTBAMH
OBITOBOH XMMHH.

OOBACHATH MPUUUHBI XUMUUCCKOTO 3arpsi3HEHHs
BO3/1yXa, BOJIOEMOB M MOYB

COI'JTACOBAHO

[Tpotokon 3acenanus

METOJIMHECKOI'O 0OBE/IMHEH S

vungeneh ot 27.08.2020 r. Nel
7 A.H.IlIununosa

COI'JIACOBAHO

3aMeCTHTe]Ib JIMpekTopa 1o Y BP

&//V,’ A.M.Cenupanosa

27 am*yaa 2020 roja
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