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Pabouass mporpamMma COOTBETCTBYET MOJIOKEeHUAM DeliepasbHOTO TOCYAapCTBEHHOTO
00pa30BaTEILHOTO CTaHJApTa CpeaHero olmiero oOpa3oBaHUs, B TOM YHCJIE TPEOOBAHUAM K
pe3yibTaTaM OCBOCHMSI CpeJHEW 00pa30BaTeIbHON Mporpammbl, (pyHIAMEHTAILHOMY APy
coliep>kanus obmiero oopazoBanus. Pabouast nmporpamMma mo xumun (6a3zoBoro ypoHsi) s 10-
11 x xjaccoB cocTaBieHa Ha ocHOBe  mporpammbl M.H. AdanacbeBoii, cocTaBieHa s
yuebHunka «Xumumn» - 10-11 knacc, aBropos: I'.E. Pym3utuca u @.I'. denpamana.

ConepkaHve MpPOrpaMMbl HAMpaBJI€HO HAa OCBOCHHUE YYAIIUMHUCS 3HAHUW, YMEHUH H
HaBBIKOB Ha 0a30BOM ypOBHE, UTO COOTBETCTBYeT OOpa3oBaTensHOU mporpamme mkoibsl. OHa
BKIJIIOUYAET BCE TEMBI, MPEAYCMOTpPEHHbIE (enepasbHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO
00pa30BaTENILHOTO CTaHJApTa  CpeaHero oomero oOpa3oBaHUS MO XUMHHM U aBTOPCKOM
MporpaMMol y4eOHOTO Kypca.

N3ydyeHne XuMHUM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUS HaNpaBlIE€HO Ha
JOCTHKEHHE CIEAYIOIINX LEJIEH:

e OCBOGHHE 3HAHUN O XUMUYECKOW COCTABISIONIEH €CTECTBEHHO - HAYYHON KapTHHbBI MUPA,
BOKHCHIINX XUMUYCCKUX MTOHITHSX, 3aKOHAX U TCOPHUSIX;

e OBIJIQJICHUC YMEHUSIMU NMPUMCHSTD ITOJTYICHHBIC 3HAHUS JUTSI OOBSICHCHHS Pa3HOOOPa3HBIX
XUMHYECKHUX SIBJICHUA ¥ CBOMCTB BEIIECTB, OIICHKH POJIU XUMHUH B Pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUN U TIOTyYEeHUH HOBBIX MaTepUasoB;

e pa3BUTHE MO3HABATEJIbHBIX UHTEPECOB U MHTEJIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITEIIFHOTO TIPHOOPETEHHUS XUMHUUECKUX 3HAHHWW C HCIOJIB30BAHUEM Pa3IMIHbIX
HMCTOYHUKOB MH(POPMAIIUH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCHHUTAaHUE YOEKAEHHOCTH B TO3UTHUBHOW POJIM XHMHUU B IKU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOIMMOCTH XUMHUYECKH I'PAMOTHOTO OTHOLIEHHS] K CBOEMY 3[0POBBIO U
OKpY>Karolleu cpee;

e TMPUMEHEHHUE MOJYYCHHBIX 3HAHUN W YMEHMI JJIs1 O€30MacHOr0 UCIIOIb30BAHUS BEILICCTB
U MaTEepUAJIOB B OBITY, CEIHCKOM XO3SHUCTBE M HA MPOU3BOJICTBE, PEIICHHS MPAKTUIECKUX
3a/1a4 B MOBCEIHEBHOW KU3HU, NPEAYNPEKICHUS SBICHUM, HAHOCAIIUX BpPe 310POBbIO
YyeJIoBeKa U OKpY’Karollel cpefe.

W3yuenne XuUMHHM Ha YpOBHE CpeIHEro oOmero o0pa3oBaHHMs HANpPaBICHO Ha pELICHUE
CJIEYIOIINX 3a/1a4:

e 3aBeplieHHE 0O0IIe00pa30BaTENbHON IMOATOTOBKM B COOTBETCTBUU C 3akoHOM «O0
obpazoBanuu B POy;

e peanu3anus  npeanpodeccuoHaIbHOTO — o0miero  oOpa3oBaHMs,  MO3BOJISIOIIETO
00ecreuuTh MPEEMCTBEHHOCTh O0IIIET0 U MPOo(hecCHOHATBHOTO 00pa30BaHusl.

Baxkneiieii 3agadeit 00ydeHus: Ha 3Tare MoJIy4eHHUs CpeJHero oOImero oOpa3oBaHUs SBISETCS
MOATOTOBKA OOYYalOIMUXCS K OCO3HAHHOMY BBIOOPY JaJIbHEHIIETr0 >KU3HEHHOTO MYTH.
OOyuaromnmecss JODKHBI CaMOCTOSATENBHO HCIONB30BaTh MPUOOPETEHHBIH B IIKOJIE OMBIT
JESATENBHOCTH B pealbHOM JKHU3HM, 32 paMKaMHu y4eOHOro Ipolecca.

MecTto kypca XMMHU B y4€OHOM IUIaHE

[Iporpamma pa3zpaboTaHa B COOTBETCTBUHU C 0OA3WCHBIM YYEOHBIM IJIAHOM JJIsi CTYTIEHU
cpenHero ooimero oopasoBanus. XuMus B cpefHell 1mkose uzydaercs B 10 -11 kmaccax. Obmee
YKo yueOHBIX YacoB 3a 2 rofa o0ydenust — 140 yacos, 3 Hux no 70 4 (2 u B Hepento) B 10 u 11
Kkiaccax. 1 yac mo0aBieH 3a cUeT 4YacTd, (OPMHUPYEeMOW yYaCTHHUKAMHU OOpa3oBaTeNbHBIX
OTHOIIICHUH.

[Iporpamma peanu3oBaHa B ydeOHUKAaX XMMHH, BBITYIIICHHBIX 31aTeIbCKUM IICHTPOM
« IIpocBemenue»: Pynsurtuc I'.E., ®enpaman @.I'. Xumus. ba3osslit ypoBens. 10 kiacc. - M.:
[Ipocemenue, 2020; Pyazutuc I'.E., ®enbaman @.I'. Xumus. bazossiii yposens. 11 kmacc. -
M.: Ilpocsemenue, 2020.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
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JInyHOCTHBIE

B 1IEHHOCTHO-OPMEHTAIIMOHHOHN c(epe — BOCIMTAHHE YYBCTBA FOPAOCTH3a POCCHUICKYIO
XMMHUYECKYIO HAayKy, TYMaHU3Ma, 1I€JIeyCTPEMIIEHHOCTH;

B TPYJI0BOH c(epe — FOTOBHOCTh K OCO3HAHHOMY BBIOOpY JasibHeimei o0pazoBaTeabHOM
TPaeKTOpuUHY;

B TI03HABATEJIbHON Cepe — yMEHUE YIPABIATH CBOCH MO3HABATEIBHOM eI TEILHOCTHIO.

MeTaHpe,[[MeTHHe

HCIIOJIb30BAHUE YMEHMI M HaBBIKOB Pa3JIMYHBIX BUJIOB MO3HABATEIBHON JEATEIbHOCTH,
NPUMEHEHUE OCHOBHBIX METOJIOB TIO3HAHHS (CUCTEMHO-WH(GOPMAIMOHHBINA aHAU3,
MOJIETTUPOBAHUE) JUISl U3YUEHHS PA3IMUYHBIX CTOPOH OKPYXKAIOIIel NeHCTBUTEIbHOCTH;
WCIIOJIb30BAHUE OCHOBHBIX WHTEJUICKTYaJIbHBIX Olepanuii: (popMyInpoBaHUE THUIIOTE3,
aHAIM3 W CUHTE3, CpaBHEHHE, OOOOIICHHEe, CUCTEMAaTH3alus, BBHISBICHHE MPUYHMHHO-
CJIEJICTBEHHBIX CBS3EH, TIOMCK aHAJIOTOB;

yMEHHUE T€HEPUPOBATH UJIEU U ONPEJIEIATh CPEJICTBA, HEOOXOUMBIE JIJISl X peau3allii;
YMEHHE OMpEeNeNsITh LIETU M 3aJauu JeATeIbHOCTU, BHIOMpATh CPEACTBA peaTH3aINH
LEJIU U IPUMEHSTh UX Ha IIPAKTHUKE;

UCTIOJIb30BAHUE PA3JIMYHBIX HWCTOYHUKOB HMH(POpPMAIUH, TMOHUMAHUE 3aBUCHMOCTH
comepkaHus U (QOpMBI TpeACTaBICHUS HHPOPMAIUU OT LeJeil KOMMYHHUKAIUU H
ajpecara.

B obnactu mo3HaBaTeNnbHBIX PEe3yabTaTOB 00pa30BaTeIbHOE YUPEKACHHE 00IIero oopa3oBaHus
MPEAOCTABISIET YYCHUKY BO3MOXKHOCTh Ha CTYNEHH CPEeAHEro (IOJTHOr0) O0IIeTo 0O0pa3oBaHUs
HAYYUTBCS:

JIaBaTh OIpEIeNICHUS] HAYYHbIM MTOHSATHUSIM;
OMHCHIBATh JIEMOHCTPAIIMOHHBIE ¥ CAMOCTOSATEILHO TPOBOJUMBIE JKCIIEPUMEHTHI,
UCIIOJIB3YsI 111 3TOTO €CTECTBEHHBIN (PYCCKUIA) SI3BIK U SI3bIK XUMUU;

OMUCHIBATHh W Ppa3nuyaTh HW3YYCHHBIE KJIACChl HEOPraHMYEeCKMX M OpraHUYeCKHX
COCTMHEHNH, XUMHYECKUE PEAKIINH;

KIacCU(UIIUPOBATh N3YUECHHBIC OOBEKTHI U SIBIICHUS;

HAOJII0/1aTh JIEMOHCTPUPYEMbIE M CaMOCTOSATEIHHO MPOBOJUMBIE OMBITHI, XUMHUYECKHE
peaxIyu, IpOTEKAIINE B IPUPOJIE U B OBITY;

JeNaTh BBIBOABI M yMO3AKJIIOUEHUs W3 HAOMIOACHHUN, W3YYCHHBIX XHMHUYECKHX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOMCTBA HEM3YyYEHHBIX BEILECTB IO AHAIOTHH CO
CBOMCTBAMM M3yYCHHBIX;

CTPYKTYpPUPOBATh U3YUYCHHBIH MaTepHal;

MHTEPIPETUPOBATH XUMUUECKYIO HH(DOPMAIIHIO, TOIYYEHHYIO U3 APYTUX UCTOUHUKOB;
OMHCHIBAaTh  CTPOGHHE aTOMOB  d3yeMeHTOB |-1V mepuogoB ¢  HCMOIB30BaHHEM
9JIEKTPOHHBIX KOH(PUTYpaIHii aTOMOB;

MOJEJIHMPOBATh CTPOCHUE MPOCTEUIINX MOJIEKYJI HEOPTraHWYECKHMX M OPraHUYeCKUX
BEIIIECTB, KPHUCTAJIIOB,

[IpenmeTHbie

pacKkpblBaTh Ha NpUMEpax poJib XUMUU B (OPMHPOBAHUU COBPEMEHHON HayyHOH
KapTUHBI MUPA U B IPAKTUYECKOH 1€ATEIbHOCTH YEJIOBEKa;

JIEMOHCTPUPOBAaTh Ha IPUMEpPAaX B3aUMOCBA3b MEXIYy XUMUEH U JPYTMMH
€CTCCTBCHHBIMU HaYKaMU;

packpbIBaTh Ha MpUMepax MOJIOKEHUS TEOPUH XUMU4eckoro crpoenus A.M. bytieposa;
noHumath ¢usnyeckuii cmeica Ilepuoandeckoro 3akona [I.M. MenpeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHUMOCTb CBOICTB XUMHUECKUX 3JIEMEHTOB U 00pPa30BAHHBIX UMU
BEIIIECTB OT JIEKTPOHHOTO CTPOEHUSI ATOMOB;



® OOBSCHATH MPUYMHBI MHOTOOOpAa3Hs BEIIECCTB Ha OCHOBE OOLIMX MPEICTABICHHNA 00 MX
COCTaBE U CTPOCHHUHU;

® TPUMEHATH MpaBWJIa CHUCTEMATHYECKOW MEXIYHApOJHON HOMEHKIATyphl KakK Cpe/IcTBa
pa3iuyeHHs U UISHTH()UKAINU BEIECTB 110 UX COCTABY U CTPOCHUIO;

® COCTaBISITh MOJICKYJSIPHBIE W CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKHX BEIIECTB Kak
HocuTelel MHGOpMAIMK O CTPOCHHWHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAIJICIKHOCTH K
OTIpeIeJICHHOMY KJIACCy COeMHEHUIA;

® XapaKTepH30BaTh OPraHMYECKUE BEILIECTBA [0 COCTaBY, CTPOCHUIO M CBOMCTBaM,
yCTaHABIIMBATh TPUYUHHO-CIICJICTBEHHBIC CBS3M MEXIy TaHHBIMH XapaKTePHCTUKAMHU
BEIIIECTBA;

® [PHUBOJUTH NMPUMEPHl XUMHYECKUX PEAKIHH, PACKPBIBAIOIIMX XapaKTePHbIC CBOWCTBA
TUMAYHBIX ~ TPEICTABUTENCH KIACCOB OPraHMYECKHX BEIIECTB C [ENbI0 WX
UICHTUPUKAIMY U 00bICHEHHS 00JaCTH IPUMEHEHUS;

® IPOTHO3MPOBATH BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHUX PEaKIUil Ha OCHOBE 3HAHHU O
TUIAaX XUMHYECKOH CBS3H B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHOH CITIOCOOHOCTH;

® CIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHUM M XUMHUYECKUX CBOMCTBAX BELIECTB IS
0€3011aCHOTO IPUMEHEHUS B PAKTHUECKON ACSITEIHHOCTH;

® PHUBOJUTH NPUMEPHI MIPAKTUYECKOTO UCTIOJIB30BAHMS MPOAYKTOB MepepaboTKu HEPTH U
IOPUPOAHOTO ra3a, BHICOKOMOJIEKYJISIPHBIX COEJUHEHUI (IOJIMITUIIEHA, CUHTETHYECKOTO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

® [IPOBOJAUTH OMBITHI MO PACIIO3HABAHUIO OPTaHWYECKHUX BEIIECTB: TIHUIEPUHA, YKCYCHOMH
KUCJIOTBI, HEMPEIEIbHBIX JKUPOB, TIIFOKO3bI, Kpaxmala, OeJKOB — B COCTaBE MHIIECBBIX
IPOJYKTOB M KOCMETHUECKUX CPEJICTB;

e BJaJeTh MpPaBUJIAMHU U MpUeMaMu 0e30MacHOi padoThl ¢ XUMUYECKUMHU BEIIECTBAMHU H
71a00paTOPHBIM 000PYIOBAHUEM;

® YCTaHaBJIHMBATH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOH peakiui U CMEIICHUSI XUMUIECKOTO
pPaBHOBECHSI OT pa3jM4YHBIX (PAKTOPOB C IICIBIO OMPEACICHHS ONTUMAIBHBIX YCIOBUH
NPOTEKAHUS XUMUYECKHX TPOLIECCOB;

® [PUBOJUTH MIPUMEPHI THAPOIIN3A COJNEH B IOBCEIHEBHOM KU3HH YETIOBEKa;

® T[PUBOJUTH MPHMEPbl OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX pEaKluii B  TPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U )KU3HECSITEITLHOCTH OPTaHU3MOB;

® T[PHUBOJAUTH TNPUMEPHl XUMHUYECKUX PEAKLUUH, pPaCKPBIBAIONIMX OOLIMEe XUMHUYECKHUE
CBOWCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAILJIOB;

® T[POBOAWTH pAcYeThl Ha HAXOXKICHHE MOJICKYISIPHOH (OPMYITBI YIIIEBOJAOPOAA TIO
OPOAYKTaM CrOpaHMs W MO €ro OTHOCUTENIbHOW IUIOTHOCTM M MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJIAIINX B €T0 COCTAB;

® BIAACTh NpaBWIAMU OE30MIACHOTO OOpAIEHUS C €IKUMH, TOPIOYMMH M TOKCHYHBIMH
BEIIECTBAaMH, CPEJCTBAMU OBITOBOM XMMUHU;

® OCYHICCTBJISTh TOUCK XUMHUYECKOW HWH(OpPMAIMK IO Ha3BaHUSAM, HICHTH(HKATOpaM,
CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

® KPUTHYECKH  OIEHUBATh W  HMHTEPHPETUPOBATH  XUMHUYECKYHO  HH(POpPMAIIHUIO,
COJIEPIKAIIYIOCS B COOOIIECHHUSX CPEJCTB MaccoBOM mH(popmalnmu, pecypcax MHTepHerTa,
HAyYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
IEJISIX BBISIBIICHUS] OIIMOOYHBIX CYXKICHUN 1 (hOpMUPOBaHHS COOCTBEHHOH ITO3UITHH;

® MIPEACTABIATH MYTH PEIHICHUS TIO0O0ANBHBIX MPOOJIEM, CTOSIIMX TEpel YeTOBEYECTBOM:
9KOJIOTUYECKUX, SHEPre€TUUECKHX, CHIPhEBBIX, U POJIb XUMHHU B PELICHUH 3TUX MPOOIIEM.

BBITyCKHUK TOTYYHT BO3MOXKHOCTh HAYUUTHCS :

® WUIIOCTPUPOBATH HA NPUMEPAX CTAHOBICHHE U HBOJIOLHUIO OPTaHUYECKOH XUMHUM Kak

HAYKU Ha Pa3IMYHbIX UCTOPUYCCKHX ITAIaX €€ Pa3BUTHSI,



® JCIOJb30BaTh METOJbl HAy4YHOI'O MO3HAHMS IMPH BHIIOJHEHUH IPOEKTOB M Yy4eOHO-
HCCJIE/IOBATENIbCKUX  3a7ad MO H3YYECHHUIO CBOMCTB, CIIOCOOOB TMOJYy4YEHUS U
pacro3HaBaHUsl OPraHUYECKUX BEUIECTB;

® OOBSICHATH TPHUPOJAY M CHOCOOBI OOpa30OBaHHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOMU
(monsipHOM, HEMOJSAPHON), HMOHHOW, METATUYECKOW, BOJAOPOTHOM — C MEJbI0
ONpEIENICHUSI XUMUYECKON aKTUBHOCTH BEIIECTB;

® YCTAHABJIMBATH TI'E€HETHUYECKYIO CBA3b MEXAY KIacCaMH OPraHUYECKUX BEUIECTB JIA
000CHOBaHHS TPUHIIUITHAIBHON BO3MOXKHOCTH TIOJTYYEHHs] OPTraHHYECKHX COEIUHEHUN
3aJJaHHOTO COCTaBa U CTPOCHHS;

® YCTaHABJIMBATHh B3aUMOCBS3U MEXIy (haKTaMH U TeOpUeH, MPUIMHON U CJIEICTBUEM TIpU
aHanM3e MPOOJIEMHBIX CUTyallMd MU OOOCHOBAaHUHU MPHUHHMAEMbIX PEUICHHH Ha OCHOBE
XUMHYECKUX 3HAHUU.

COJEP)KAHUE YYEBHOI'O IIPE/IMETA
10 xnacc.

1.Teopust XUMHYECKOTO CTPOEHHUSI OPTraHUYECKUX COEANHEHUM.
[Ipupona xumudeckux cps3eld. Opranndeckue BemecTsa. [losBieHne u pa3BUTHE OpraHU4ECKON
XUMHM KaK Haykd. XMMHUYECKOE CTPOEHUE KaK IMOpPSIOK COEAMHEHHS aTOMOB B MOJIEKYJE
COITACHO MX BAJICHTHOCTH. (OCHOBHBIE IIOJIOXKEHHS TEOPUM XUMHUYECKOIO CTPOCHHS
opraHvueckux coenuHeHuit A.M. bytiepoBa. YriepoaHbIil CKeleT OpraHM4eCKOH MOJIEKYIIBI.
KpaTHOCTh XMMHUYECKON CBA3U. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHMYECKOIO CTPOEHUS
Monekyn. M3omepus u wusomepwl. [lomsatne o QyHkuuoHaneHoOW rpynme. [IpuHIUIBL
KJ1acCU(PUKALMU OpraHNuecKuX coequHeHni. CucremaTuyeckast MeXIlyHapoaHas HOMEHKJIaTypa
U TNpUHIMIBI 00pa30BaHUS Ha3BaHUIl OpPraHMYECKUX COEIMHEHHH. MecTo M 3HadeHue
OpPraHMYECKON XMMHUU B CUCTEME ECTECTBEHHBIX HaYK.
[1PNel.Onpenenenue yriaepoaa U BOAOPOJa B COCTaBE OPraHUYECKOTO BEILIECTBA.
2.YT1IIeBOAOPOIbI
[Ipenenbubie yraeBomopoasl (amkanbl). CTpoeHHE MOJIEKYJIbl METaHa. | OMOJIOTMYECKHH psij
ankaHoB. ['omonorn. MexnyHaponHas HOMEHKJIATypa OpraHMYECKMX BewiecTs. I3omMepus
YIJIEPOJHOTO CKeJeTa. 3aKOHOMEPHOCTH W3MEHEHHs] (PU3MUYECKMX CBOWCTB. XHWMHUYECKHE
cBOWicTBa (Ha TMpHUMEpe MeTaHa U JTaHa): peakUUM 3aMelleHus (raJoreHHpoBaHUE),
JNErUIpUpPOBaHMs KaK CIIOCOOBI MOTYyYEHHS] BaXKHEHUIINX COEIMHEHUN B OPTaHUYECKOM CHHTE3€.
'opeHune MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TEIJla B HPOMBIIIJIEHHOCTH U OBITY,
n3oMepuzanuu ankaHoB. llemueie peaknuu. CBoOoaHble paaukanbl. ['anoreHonpou3BOAHBIE
ankaHoB. HaxoxneHue B mpupone U npumeHeHue ankaHoB. Kpartnele cBsa3u. HenpenenbHble
yraeBoiopoabl. AnkeHbl. CTpoeHHEe MOJEKYJbl ATHIIEHA. SP—TuOpuaun3anus. [ omonoruueckuit
psn ankeHoB. Homenknarypa. M3omepus yriepoiHOro CKejaera U MOJIO0XKEHHUs! KPaTHOM CBSI3U B
Mousiekysine. XHMHUYECKHe CBOMCTBa (HAa @pUMeEpe JTUJIEHA): peaKkUud MPUCOCAUHEHUS
(ranmoreHupoBaHMe, THIPUPOBAHUE, TUApATAllMs, THIPOrajJOreHUPOBAHUE) KaK CIOco0
NOJy4eHUs:  (YHKIMOHAIBHBIX  IPOM3BOJAHBIX  YIJIEBOJOPOJOB, TOPEHHS. IIpaBuito
MapkoBHHKOBa. BBICOKOMOIIEKYISpHBIE COeAUHEHUs. KauecTBEHHbIE pEaKUUU Ha JBOWHYIO
cBa3b. [lomumepusanus 3TUICHA KaK OCHOBHOE HAIIPABJICHUE €0 MCNoNb30BaHus. [lonmstunen
KaK KPYNHOTOHHAQ)KHBIM IPOAYKT XWUMHUYECKOTO MpoM3BOACTBA. llpumeHeHue sTuieHa.
Ankanuensl u kaydyku. [loHsTne 00 anmkagueHax Kak yrJeBOAOPOAAX C JBYMs JBOWHBIMU
ces3smu. [lomuvepusanus quBuHIWIA (OyTaaueHa-1,3) kak crmocod MOTYYeHHUS CHHTETHYECKOTO
kayuyka. HM3ompen (2-metmnOyraamen-1,3).  HaTypanbHbIi M CHHTETHYECKHMH KaydyKH.
Bynkanuzanus kayuyka. Pesuna. IlpumeHeHne kaydyka u pe3usbl. ConpsiKEHHbIE IBOMHBIE
cBsa3u. llomyuenme w© XUMHUYECKHME CBOMCTBA alKaJueHOB. Peakumm NpUCOEIUHEHUS
(rasoreHNpoBaHUs) ¥ TOJUMEPHU3AINHN AIKAAUCHOB. AJIKUHBIL. AleTWiIeH (3THH) M €ro
romosioru. CTpoeHHe MOJEKyJbl aneTuieHa. ['omonorudeckuil pan ankuHoB. Homenknatypa.
N3omeprs yriaepoaHOro CKejneTa M IOJIOKEHUS KPaTHOW CBA3M B MOJIEKyse. MekiiaccoBas
nzomepus. Sp-I'mOpunuzanus. XuMHUECKUe CBOMCTBa (Ha NpUMepe aleTUJIeHA): PeaKIuu
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MpUCOeUHEeHHs! (TaJOreHupoBaHue, TUIPUPOBAHUE, THApATAlMsl, THIPOraJIOr€HUPOBAaHNE) KaK
croco0 MOoNy4yeHHs: MOJMMEPOB M JPYTHUX IMOJE3HBIX MPOAYKTOB. ['opeHHe aleTuiaeHa Kak
HMCTOYHHMK BBICOKOTEMIIEPATYPHOIO IUIAMEHM Uil CBAapKM M pPE3KH MeTauioB. [IpumMeHeHue
anetwieHa. IlonaTtue o nukioankaHax. ApeHbl (apoMaTHYECKHUE YIIIEBOLOpPOAbl). beH3zon kak
MIpeICTaBUTENb apOMAaTHYECKUX YIiIeBoAopoaoB. CTpoeHHe MoJeKyibl OeH3oia. XUMUYECKue
CBOWCTBA: peaklUHM 3aMelleHUs (TaJOreHHMpPOBAHME) KaK CIOCO0 TMOJyYeHHS XHUMHUYECKHX
CPEICTB  3alIUThl pAcTeHU, MpHCcOeAUHEHUA (TUAPUPOBAHHE) KakK JJOKa3aTEJIbCTBO
HenpeAenpHoro xapakrepa Oenszona. Peaxmust ropenusa. Tomyon. M3omepus 3amectuteneit.
[Ipumenenue 6en3zona. [lectunuael. ['eHeTHUeckas CBS3b apeHOB C APYTUMHU YIIIEBOIOPOAAMH.
[pupoansie UCTOYHUKH yraeBogopoaoB. [Ipupoansiii raz. Hedts. IlonyTHble HEQTSIHbBIE ra3bl.
Kamennsrit yromnb. Ilepepabotka nHedTH. Ileperonka nHedTH. PekTrdukanvoHHas KOJIOHHA.
bensun. Jlurpoun. Kepocun. Kpekunr nedremnpomyktoB. TepmMuueckuil M KaTalUTHUYECKUN
kpekuHru. [luponus. Pemenre pacueTHbIX 3a7a4 Ha BBIBOJA (POPMYIIbI OPraHMYECKOTO BEIIECTBA.
ITPNe2 TlonydeHne u cBOWCTBA ATHIIEHA

3.Kucnopoacoaepxaiire opraHu4ecKrue COeMHEHHUS.

Kucnoponconepxamue opranudeckue coeauHeHus. OAHOATOMHBIE MPENEIbHBIE CIHPTHI.
Knaccudukanus, HoMeHKIaTypa, U30MepHUsl CIUPTOB. METaHOM M 3TaHON KaK MpeCTaBUTENN
MPEACIbHBIX OJJHOATOMHBIX CIUPTOB. [IepBUUYHBIN, BTOPUYHBIM U TPETUYHBIA aTOMBI YIJIEpOJA.
Bonopoanas cBs3b. XuMHU4YecKkre CBOMCTBA (Ha MpUMEpe METaHOJIa U 3TaHOJIA): B3aUMO/IeiCTBHE
C HAaTpHeM KaK CIoco0 YCTAHOBIICHUS  HANW4YUS  THUAPOKCOTPYIBI, PEAKIus C
raJIOTeHOBOJIOPOJaMH KaK CIIOCOO TMOJIydeHHUs pacTBOpUTENeH, AeruapaTanus Kak croco0
MOJIyUeHHUs1 dTWiIeHa. Peakuus ropeHus: cHOUpTbl Kak TolumMBo. CouproBoe OpoKeHHE.
®epmentsl. Bogoponneie cBsizu. IlpuMenenne wmetanHosna u 3TaHosa. DU3HOIOTHUYECKOE
JIEHCTBHE METAHOJIa U ATAHOJIa HA OPraHM3M uesoBeKa. AJIKOrojau3M. MHOroaTOMHBIE CIHMPTHI.
OTUJICHIVIMKOJIb W TJUUEPUH Kak NPEICTaBUTENIM NPENEIbHbIX MHOTOATOMHBIX CIHPTOB.
KauecTBeHHass peakuuss Ha MHOIOATOMHBIE CIUPTHI U €€ NPUMEHEHHUE Ui PAclO3HABaHUs
[JIMIEPUHA B COCTaBe KOCMETUUYECKHX CpelcTB. lIpakTueckoe MpUMEHEHHE STUIICHTIIUMKONSA U
rimnepuHa. @eron. Apomarudeckue criupThl. CTpoeHue MoieKyibl heHona. B3anmuoe BrusiHIE
aTOMOB B MoJieKyJe (peHoma. XuMU4IeCcKre CBOMCTBA: B3aUMOJIECHCTBIE C HATPUEM, THAPOKCHIAOM
HaTpusi, Opomom. KadectBeHHass peakmmss Ha Qenon. [lpumenenne ¢enona. KapOoHunbHbIE
coenunenus. KapbonunpHas rpynna. AnpaeruaHas rpynmna. Anpaeruabl. Keronsl. M3omepus u
HOMeHKnarypa. [losydyeHne M XMMUYECKHE CBOMICTBa anbJeruioB. Peakuuu oOkuciIeHUs u
MIPUCOEIMHEHNS aNbJeruaoB. MeraHanbs ((popmanbiaerua) u sTaHanb (aumeTaJpAeruj) Kak
MIpeICTaBUTENH TpeebHbIX ajbAeruaoB. KauecTBeHHbIE peakiuu Ha KapOOHWIbHYIO TPYIIITY
(peakuust «cepeOpstHOTO 3epkana», B3aumonelcTtBue ¢ ruapokcuaom wmeau (1)) u ux
MpUMEHEHHE JJi1 OOHApYKEHUS MpPEleIbHbIX albJETH0B B MPOMBIIUICHHBIX CTOYHBIX BOJAX.
Tokcuuynocts anmpaerunoB. IIpumenenue ¢opmanpaeruia M anetanpaeruna. KapOoHOBbIe
kucioThel. KapOokcunpHas rpynna (kapOokcorpyrma). M3omepus 1 HoMeHKIIaTypa KapOOHOBBIX
KUCHIOT. OJHOOCHOBHBIE NpefeNbHble KapOOHOBbIE KUCIOTHL. [lodydeHHe OJHOOCHOBHBIX
MpeleIbHbIX KapOOHOBBIX KHCIOT YKCyCHas KHUCJIOTa KaK IpPEJICTaBUTENb IPEeAesIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT. XMMHUYECKHE CBONCTBA (Ha MPUMEpPE YKCYCHOM KHUCIOTHI):
peaKkuu C MeTalIaMH, OCHOBHBIMM OKCHJIAMH, OCHOBAHMSIMU U COJISIMH KakK IOATBEPKICHHE
CXOJ/ICTBA C HEOPraHMYECKUMH KHCIOTaMH. Peakims >TepupuKanuu Kak croco0 MOTydeHUs
CIOXKHBIX 3¢upoB. I[IpuMeHEeHHE YKCYCHON KHCJIOTBHl. MypaBbUHAsE KHUCJIOTA. AIETaThlI.
[IpencraBnenue o BhICIIUX KapOOHOBBIX kucioTax. Cioxuble 3¢upsl 1 xupsl. HomeHkmarypa.
[Tomyyenue, XMMHYECKHE CBOWMCTBA CIOXHBIX 3(upoB. Peakmus srepudukamuu. CroxHbIC
3¢Upbl KaKk MPOAYKTHl B3aMMOJACHUCTBHS KapOOHOBBIX KHUCIOT €O crnupTamu. llpumenenue
CJIOKHBIX 2QHUPOB B MUILIEBON U Map(roMepHON TPOMBILUIEHHOCTH. JKUPBI KaK CIIOKHBIE 3PUPBI
TJIMIEpUHA U BBICIIMX KapOOHOBBIX KHUCIJIOT. PacTuTenpHble M JKUBOTHBIE >KUPBI, UX COCTaB.
Pacno3naBaHue pacTUTENBHBIX KUPOB HAa OCHOBAHMM MX HENPEIEIbHOIO XapakTepa.
[lpumeHenne >KUPOB. [MAPOIM3 WIM OMBUIGHHE KHPOB Kak CHOCOO MPOMBIIIICHHOTO
MOJIYYEHUS COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MBLI4 KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT.
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Motomue cBoiicTBa Mblia. CHHTETHUYECKHE MOMOIIME cpelncTBa. YrieBonabl. Kiaccuduxanus
yriaeBooB. MoHocaxapuasl. Omurocaxapuabl. Jlucaxapunael. HaxoxkneHue yrieBoJoB B
npupoze. ['1oko3a kak ansaeruaocnupt. bpoxxenue ritoko3sl. @pykrosza. Caxaposa. ['uaponns
caxaposbl. Kpaxman W nemnosio3a Kak OHOJOTHYECKHE MOJUMEphl. XUMHUYECKUE CBOMCTBA
KpaxMajaa M LEeJUI0J03bl (FHAPOJIM3, KAueCTBEHHAs peakuus ¢ HOJOM Ha KpaxMal M ee
IpUMEHEHHe Ui OOHapyKeHHs Kpaxmaja B MNpOAyKTax muTaHus). IIpumeHeHue
Ouosiornyeckas poib yriaeBoJoB. [loHsTne 00 HCKYCCTBEHHBIX BOJIOKHaX Ha IIpUMeEpe
alleTaTHOrO  BOJIOKHA. Amnerwnuernnonoza Knaccudukanus BojokoH. Mnentuduxanms
OpPraHMYECKHUX COCIMHEHUN. ['eHeTndecKkas CBA3b MEXKAY KJIaCCaMU OPraHUYECKUX COCAVHECHHN.
TuIbl XUMHYECKUX PEaKLMi B OPraHU4ECKOM XUMHUH.

JIONel «Peakrust okucaeHus aTanona okcuaom meau(11)».

JION22 « M3yuyeHne XUMHYECKUX CBOWCTB ININLEPUHA»

JIONe3 «BzaumoneiicTBue kpaxmaia ¢ lo»

[IPNe3 M3yueHue CBOMCTB YKCYCHOW KHUCIIOTHI.

4.A30TCcoz€epKalIe OPraHNYeCKUE COeAMHEHMS.

AMuHOKHMCIOTEI M Oenku. CocTtaB M HOMEHKIaTypa. AMHUHBL. AMHUHOrpynmna. AHWIMH.
[lony4yenue n XuMHU4ecKue CBOMCTBAa aHWIMHA. AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHUYECKUe
coenuuenus. Mzomepusa u HOMeHKIaTypa. bunonsapusiii noH. [lentuanas cBA3b. buonornueckoe
3HaYeHHE 0-aMUHOKUCIOT. OOJacTH TNPUMEHEHUs aMMHOKHCIOT. XHMHMYECKHE CBOMCTBa
amuHokucioT. llentuael. Ilomunentuael. I'muumH. benku kak NpUpoAHbIE OHOIOIMMEPHI.
CoctaB u cTpoeHue OenkoB. XUMHUECKHE CBOMCTBA O€JIKOB: THAPOJU3, JEHATypalus.
OOHapyxeHue OeNKOB IMPH MOMOIIY KauyeCTBEHHBIX (IIBETHBIX) peakuuii. [IpeBpamenus 6enkoB
Uiy B opranusme. buonorndeckue QyHKIuM OenkoB. A30TcoaepKallue reTepoLuKINYecKre
coenuHenus. Iupuaun. Iuppon. Ilupumuaun. Ilypun. Azotuctsle ocHoBaHusA.HykinenHoBble
kucnoTel. Hykneoruasl. KommiemeHTapHbIE a30THUCTBIE OCHOBaHUA. XHUMHUS M 310pPOBbE
yenoBeka. @apMaKkoJIOrnyecKass XuMusl.

[TPNe4 IIpuroroBieHne pacTBOPOB OEJIKOB U BBIIIOJHEHHE OIBITOB C HUMH.

5. XuMus TOJIUMEPOB

[Tomumepsl. Crenens nonumepuszanuu. Mosnomep. CrpykTypHOe 3BeHO. TepMoruiacTUuHbIE
MTOJIMMEDPBL. CrepeoperynsipHbie ITOJIMMEDPBL. [TonmuaTHIes. [Tonunponunes.
[onuterpadropstuner. TepmopeakTuBHble mNoOAUMEpBl. DeHONIOPOPMATBAECTUAHBIE CMOJIBI.
[Inactmaccel. @enorutactel. AMuHOIIAcTel. Ilenomtactel. IlpuponHbiii kaydyk. PesnHa.
D60HuT. CuHTeTHYeCKHE Kayuyku. CunTeTHueckue BosiokHa. Kanpon. JlaBcaH.

11 xnacc

1. BaxxHeime XUMUYECKUE TIOHATUS U 3aKOHBI

Atom. Xumuueckuil snement. M3otomnel. [IpocTeie U ClloKHBIE BElIECTBA. 3aKOH COXPaHEHUS
MAacchl BEIIECTB, 3aKOH COXPAHEHUS U NIPEBPAICHNS SHEPTUU IPU XUMUYECKHUX PEAKIMX, 3aKOH
MOCTOSIHCTBA CcocTaBa. BemiecTBa MOJEKYJISIPHOTO M HEMOJIEKYISIPHOTO CTpOEHUs. ATOMHbIE
opbutanu, S-, p-, d-, f-onekrponsl. OCOOCHHOCTH pa3MELICHUSI HJIEKTPOHOB MO OpOUTANSM B
aToMax MajblX M OOJBIIMX NEPUOAOB. ODHEPreTUYECKHWE YpPOBHH, NOAYypoBHU. CBA3b
NEPUOJUYECKOI0 3aKOHA U IEPUOJNYECKOM CHUCTEMBl XUMHUYECKHX 3JIEMEHTOB C TEOpUEN
cTpoeHusi aToMoB. KOpOTKMH W JJIMHHBIM BapuaHTbl TAaONMIBl XUMHUYECKHX D3JIEMEHTOB.
[lonoxxeHne B NEPUOIUYECKOM CHCTEME XMMMUYECKHMX 3JIEMEHTOB BOJOPOJA, JAHTAHOMUJIOB,
AKTUHOMJIOB M MCKYCCTBEHHO IIOJIYYCHHBIX DJJIEMECHTOB. BaJeHTHOCTP M  BaJICHTHBIE
BO3MOXXHOCTH aToMoB. [leproauueckoe n3MEHEHNE BaJEHTHOCTH U Pa3MEPOB aTOMOB.
Pacuernble 3amaun. Beluncinenue maccbl, 00beMa WIHM KOJUYECTBA BELIECTBA 110 HU3BECTHOU
Macce, 00beMy WM KOJMYECTBY BEIIECTBA OJHOIO M3 BCTYNMBIIMX B PEAKIMIO WM
MOJIyYUBIIUXCS B PE3YJITATE PEaKLUU BELIECTB.

2. CTpoeHue BeliecTBa

Xumuyeckasi CBsi3b. Buibpl U MexaHU3Mbl OO0pa30BaHMS XUMHUYECKOM CBsi3U. MOHHas CBS3b.
Karnonsr u anuonsl. KoBaneHTHas HemnoisisipHass cCBsA3b. KoBajieHTHass NOJspHAas CBS3b.
OnekTpooTpunareabHocTh. CTeneHb OkucieHus. Mertammueckass cBA3b. BogopoaHast CBs3b.
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[IpocTpaHcTBEHHOE CTpOEHHE MOJEKYJl HEOPTraHWYECKUX W OPTraHMYeCKHX BEMIeCTB. THIIBI
KPUCTAINTUYECKUX PEIIETOK U CBOMCTBA BElIeCTB. [[puuiHBI MHOTOOOPA3us BEIIECTB: U30MEPHS,
TOMOJIOTHSI, aJUIOTPOIHSI, U30TOIHS.

JemoHncTpauu. Mojenu  MOHHBIX, AaTOMHBIX, MOJEKYJSIPHBIX M METaJUIMYECKUX
KpUCTAIUTMYECKUX pemeToK. Dddext Tunnans. Moaenn MoJIeKyI ©30MEPOB, TOMOJIOTOB.
PacueTnple 3amaun. Beuncienrne macchl (KOJTUYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEaKIIUy,
€CIY JJIs1 €r0 MOJIyYeHUS JaH pacTBOP C ONPEAEICHHON MAacCOBOM J10JIE UCXOHOTO BEIIIECTBA.
3. XuMHUECKue peakiuu

Kiaccudukamnms XuMU4IeCKUX peakIiuii B HEOPraHWYECKOW U OpTaHUYECKON XHUMUH.

CKOpOCTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3IHYHBIX ()AaKTOPOB. 3aKOH JCHCTBYIONIUX Macc.
Oneprusi aktuBanuu. Kartamu3 u  karanuzatopel. OOpaTUMOCTh peakiuid. XUMHYECKOe
paBHOBecue. CMelleHHEe paBHOBECHs MMOJ JACHUCTBHEM paznuuHbIX (akrtopoB. [lpuumun Jle
[arenbe. [Tpou3BOACTBO CEPHOI KUCTOTHI KOHTAKTHBIM CITOCOOOM.

JeMoHCcTpauu. 3aBUCUMOCTh CKOPOCTH pEaKIUMU OT KOHIEHTPALMM U TEeMIepaTyphl.
Pa3noxxenue nepokcua BoJI0Opoaa B MPUCYTCTBUH KaTalln3aTopa.

JIONe1 Omnpenenenue cpelpl pacTBOpa ¢ MOMOUIBI0 YHUBEPCAIBHOTO MHAUKATOPA.

JIONe2 TIpoBenenue peakiuii HOHHOTO OOMEHa JJIsl XapaKTEPUCTUKU CBOMCTB AJICKTPOJIUTOB.
Pacuetnbie 3amaun. Beruncienue macchl (KOJUYECTBA BEIIECTBA, 00BbEMa) MPOAYKTAa PEaKIUH,
€CJIM M3BECTHA Macca UCXOJIHOTO BEIIECTBA, COJACPIKAIIETO OMPEEICHHYIO IO IPUMECEH.
4.PactBOpBI

Hucnepcubie cuctembl. icTiuHHBIE pacTBOPHL. CIIOCOOBI BBIpaKEHHsI KOHIIEHTPALUU PACTBOPOB:
MaccoBasl JI0JIsl paCTBOPEHHOTO BEIIECTBA, MOJIIpHAs KOHIEHTpalusa. KouiouaHeie pacTBOPHI.
307u, renu.

DnekTponuTrueckas aucconuanus. CuiabHble W ciadble 3JeKTpoUThl. KHCIOTHO-OCHOBHBIE
B3aMMOJICHCTBUS B pacTBopax. Cpena BOJHBIX PacTBOPOB: KHCTasi, HEHTpaldbHas, IIETOYHAS.
HNonnoe npousseaenue Boasl. Bogopoansiit mokasarens (PH) pacteopa.

lMunponus opraHMYecKUX ¥ HEOPTaHUUECKUX COSTUHEHHI.

[IPNel. ITpuroToBienue pacTBopa ¢ 3aJaHHON MOJISIPHOM KOHIICHTPALUEN
5.O1eKTpOXUMHYECKHE PEaKIIuU

XUMHYECKUE HMCTOYHUKUA TOKa. Pl CTaHHApTHBIX SJIEKTPOAHBIX MOTEHIUAIOB. DJIEKTPOIHU3
pacTBOpOB U pacmiaBoB. [loHsATHE 0 KOppo3uu MeTaioB. CIIOCOOBI 3aIIUTHI OT KOPPO3HUHU.

6. Metamibl

[Tono>keHrne METaJIOB B MEPUOAMYECKON CHCTEME XMMHYECKHX 3JeMeHToB. O0Imue cBoiicTBa
METAJJIOB. DJICKTPOXUMUYECKHM Pl HANpsoKeHW MeTaioB. OOmue CcrocoObl MOTy4YeHUs
MetaioB. O030p MeTaioB THABHBIX MNOATPYHN (A-Tpymi) MNEepHOAUYECKOH CHUCTEMBI
XUMUYECKHX 3JeMeHTOB. O030p MeTawmoB riaBHbIX noxarpymnmn (b-rpynm) mepuoawdeckoit
CHUCTEMBl XHMUYECKUX JJIEMEHTOB (Me€Ib, LIMHK, TUTaH, XPOM, JKeJe30, HUKEINb, IJIATHHA).
CrnaBsl MeTauioB. OKCUABI U THAPOKCH]IBI METAILIIOB.

Hemonctpanuu. O3HaKoMIIeHHE C O00pas3laMi METaJUIOB U WX cOoequHeHHi. B3aumoneincTBue
LIETOYHBIX W HIEJIOYHO3EMEIBHBIX METAJIJIOB ¢ BOJOM. B3anmoneiicTerue Meau ¢ KUCIOPOAOM U
cepoit. Dnekrponus pactBopa xinopuaa meau (I1). OnbITe MO KOPPO3UH METAIOB H 3aIIUTE OT
Hee.

JIONe3. BzaumojeiicTBue IIMHKA U JKejle3a ¢ PacTBOPaMU KUCIIOT U IelIo4eld. 3HAaKOMCTBO C
o0OpasnamMu METaJIOB U UX pylaMu (padoTa ¢ KOJUICKITUSIMH).

PacueTnpie 3amaum. PacyeThl MO0 XMMUYECKUM YPaBHEHUSIM, CBSI3aHHBIE C MAacCOBOWM JOJIEH
BBIXO/Ia MMPOJIYKTa PEaKLUy OT TEOPETUUECKH BOZMOKHOIO

IIPNe2 Pemenue skciepuMEHTANIBHBIX 3a1a4 110 TeMe «MeTaib.

7. HemeTtaisl

O630p cBoiicTB HemeTaIoB. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE CBOWCTBA THITMYHBIX
HeMeTaioB. OKCUIbl HEMETAUIOB U KHUCIOPOAOCOAEpKalllue KHCIOThl. BomopoaHbie
COCIMHEHUsS] HeMeTasuIoB. ['eHeTnueckast CBA3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.



JleMoHCcTparmm. O6pa3siib HEMETAaJIOB. O06pa3siet
KHCIOpoicoAepKammux KucioT. ['openue cepsl, hocdopa, xkene3a, MarHus B KUCIOPOJIE.
JIONe4 3nakoMCTBO ¢ 0Opa3liaMHd HEMETaJUIOB M WX MPUPOIHBIMH COeIMHEHHAMHU (paboTa ¢
KOJIJICKITUSIMHU ).

JIONeS Pacnio3naBanme XJI0pUI0B, CYIb(HaToOB, KAPOOHATOB.
[TPNe3. Pemienue skcriepuMeHTaIbHbIX 3a/1a4 110 Teme «HemeTabiy.
8. XMHs U KU3Hb.
B MPOMBIIUIEHHOCTH. [IpUHIMOBI  XUMHUYECKOTO
TE€XHOJIOTMYECKUE TPHUHIMIBI TPOMBIIUICHHOTO MOJy4yeHuss MeTauioB. [[pou3BoacTBO 4yryHa.
[TpousBoacTBO cTamu. XUMUs B OBITY. XMMHUECKasi IPOMBIIUICHHOCTh M OKpY)Kalolas cpesa.
[IpakTukym
[TPNe4Pemienue 3kciepuMeHTaNIbHBIX 3a/1a4 10 HEOPTaHUYECKON XUMUH.
ITPNeS Pemenue skcriepuMEHTAIbHbBIX 33/1a4 110 OPTaHUYECKOU XUMHUH.
[TPNe6 Pemienne mpakTHUECKHX PACUETHBIX 3ajad; MOJTYy4YeHHe, cOOMpaHWe M paclo3HaBaHUE

XUMUs

OKCHUJI0B HEMETAIIOB

n

MMPONU3BOACTBA. XHMHUKO-

Ta30B.
TEMATHYECKOE IINTAHUPOBAHUE
10 kmacc
Ne Hazpanme tem KoamgectBo wacoB
n/m BCETO U3 HUX
a/p /p K/p
1 Teopuss XUMUYECKOTO CTPOSHUS OPraHMYECKUX 7 1
coenuHeHun. [Ipupoia XUMHUYECKUX CBSI3Ei
2 IIpenenbHble yrIeBOIOPOAbI- AJIKAHBL. 5 1
3 Hemnpenensubie  yrneBogoponabl  (IKeHBI,  aJKMaJUEHBI, 7 1
AJIKUHBI).
4 ApeHsI ( apOMaTHYECKHE YTIIIIEBOI0POIBI) 2 1
5 [IpupoHble HCTOYHHKH U MIepepBabOTKA YTII€BOI0PO/IOB. 4
6 CrupThl 1 (PCHOIIBL. 6 1
7 ANpIieTupl, KETOHBI M KAPOOHOBBIE KUCIOTHI. 8 1 1 1
8 Crnoxmnble 3¢upsl. JKupsr. 4
9 VYrineBoasl. 6 1 1
10 A30TCOIepIKaIIe OPTaHNIECKUE COCTNHCHHUSI. 8 1
11 XuMUS IOIUMEPOB. 9 1 1
Pesepr 4
Hroro. 70 3 5 4
11 kmacc
Ne Hazpanme Tem KomuuectBo wacoB
n/a BCETO W3 HUX
a/p /p K/p
1 Baxxueitmue XuMrdecKre TOHSTHS U 3aKOHBI. 8
2 CrpoeHue BelecTsa 7
3 XUMHYECKUE PEaAKIUH 7 2 1
4 PacTBOpHI 7 1
5 DNEKTPOXIMHYECKHIE PEAKITUI 5 1
6 Meranasl 12 1 1 1
7 Hemeramibt 10 2 1 1
8 XUMHUS U KU3Hb 5
9 Ipaktrkym. OboOIeHne 4 3 1
Pe3eps. 3
Hroro. 68 5 6 5
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