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Pabouas mporpamma mo xumum it yudamwmxcs 10-11 xmaccoB o0mieoOpa3zoBaTeabHBIX
yupexJeHui paspaboraHa Ha ocHOBe DenepallbHOrO TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa CpeAHero oomero o0pa3oBaHMsA, NPUMEPHON NPOTPaMMBI CPEIHETO OOIIEro
o0pa3oBaHusl MO XMMHH, pabouell ImporpaMMbl Kypca XUMHUH, pa3pabOTaHHOW K ydyeOHUKaM
aBropoB I'. E. Pymutuca u @. I'. @enpnamana s 10—11 kimaccoB o0mieo0pa3oBaTenbHBIX
opranuzanuii. AdanaceeBa M. H. M.: IIpocsemenune, 201 7r.

HosicHuTeIbHAA 32N CKA
Pabouast mporpamma mo xumuu g ydammxcs 10-11 kmaccoB 001meoOpa3oBaTeIbHBIX
yUpexXIeHul paspaboraHa Ha OcHOBe DenepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHaapTa cpegHero ooimero o0pa3oBaHus, MPUMEPHOM MPOrpaMMbl CpPEAHEro OOIIero
oOpa3zoBanus o xuMuu (poTokosn ot 28 utoHs 2016 1. Ne 2/16-3), pabodeii mporpammsbl Kypca
XUMUH, pa3padboTanHoii k yueOHnkam aBTopoB I'. E. Pymsutuca u @. I'. ®denpamana qis 10—11
KJ1accoB 00meoOpazoBaTenbHbix oprann3annii. H.H. 'apa.: IIpocsemenwue, 2015r.

IIporpamma paccuntana Ha 68 4 (1 4 B HexeJ110).
M3yueHne XUMHM Ha YpOBHE CpelHero oOIiero oOpa3oBaHMs HAIpPaBICHO Ha JIOCTHKEHHE
CIEAYIOLIMX LeJIei:

. OCBOCHME 3HAHUM O XMMUYECKOM COCTABIIIIOLIEH €CTECTBEHHO - HAYYHOM KapTHHBI MUPA,
BOXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPUSIX;
. OBJIA/ICHUE YMEHHUSIMU MTPUMEHSTH TOTY4YEeHHBIC 3HAHUS JIJIs1 OOBSICHEHHS pa3HOOOpa3HbIX

XUMUYECKHUX SIBIGHUU M CBOMCTB BEIIECTB, OLEHKH POJIM XUMHUU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U ITOJIYYCHHUHN HOBBIX MAaTCPHUAJIOB;

. pa3BUTHE MO3HABATENILHBIX UHTEPECOB U MHTEIIEKTYalbHBIX CIIOCOOHOCTEH B mpoliecce
CaMOCTOATECIIBHOT'O HpI/IO6peTeHI/I$I XUMHUYECKHX 3HAHUHA C MCIIOJB30BAaHUEM Pa3IMYHBIX
HMCTOYHUKOB MH(POPMAIHH, B TOM YHCIIE KOMITBIOTEPHBIX;

° BOCIIUTAHUC y6e)K}1éHHOCTI/I B IO3UTHUBHOU poJin XMMUW B KHU3HH COBPEMCECHHOI'O
oOmiecTBa, HEOOXOAMMOCTH XHMHUYECKH TPaMOTHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
OKpYKarolllei cpese;

. MPUMEHEHNE TIOTYYCHHBIX 3HAHUM U YMEHHH i1 6€30MacHOr0 MCIOJIb30BaHUs BEIIECTB
U MaTCpHraJiOB B 6I>ITy, CETBbCKOM XO3STMCTBE M Ha IMPONU3BOACTBE, PCHICHUA IMPAKTHYCCKUX 3a1aqd
B MOBCEJHEBHOM >KM3HU, MPEIYNPEKICHUS SBICHHUM, HAHOCAUIMX BpEJ 3J0POBBIO UEIOBEKA U
OKpY>Karollen cpene.

OBILIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

Cpennee o61ee o0pa3oBaHHe — 3aKIIOYUTENbHAS CTYNEHb 001ero oopasosanus. Conepxanue
CpeaHero odmiero oopa3oBaHMs HAMIPABICHO HA PEIICHUE CIEAYIOIINX 3a/1a4:

* 3aBepuieHHe 0O0IIe00pa30oBaTeIbHON MOJATOTOBKM B COOTBETCTBMM ¢ 3akoHOM «O06
obpazoBanuu B POy;

* peanmuzanys MpeanpopecCuOHaIBLHOr0 00Iero o0pa3oBaHMs, MO3BOJSIONIETO 00ECHEUUTh
MIPEEMCTBEHHOCTH 00111eT0 U MPOGECCHOHATHPHOTO 00pa30BaHUS.

Baxwueiimeii 3agaueii o0yueHus Ha 3Tane MoJyYeHHs CPEJHEro oOIIero o0pa3oBaHMs SBISAETCS
MOJTOTOBKA OOyYaromUXCsi K OCO3HAHHOMY BBIOOpY JalbHEHIIET0 JKU3HEHHOTO ITYTH.
OOyuaromiyecss JODKHBI CaMOCTOSATENBHO HCIIONB30BaTh MPHOOPETEHHBIA B IIKOJE OIBIT
NeSITEIHHOCTH B PEabHOM KM3HH, 32 paMKaMH y4eOHOro mporecca. [ JTaBHBIE [enH CpeTHero
o0m1ero oOpa3oBaHUs COCTOST:

* B (OpMHPOBaHUM IEJIOCTHOTO TPEJCTABICHUS O MHPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX
3HAHUIX, YMEHHSX M CIIOCO0aX NesITeTbHOCTH;



* B MPUOOPETEHNUH OTIBITA MIO3HAHKS, CAMOIIO3HAHUS, PA3HOOOPA3HOM e TeIbHOCTH;

* B TIOJIFOTOBKE K OCO3HAHHOMY BBIOOpY 00pa3oBaTebHON U MPO(EeCCHOHATBLHON TPaeKTOPHUH.
Oco0eHHOCThIO 00YyYeHHUsI XUMUU B CPEIHEH IIKOJIC SIBISICTCS OMOpa Ha 3HAHUS, IMOTYYCHHBIE
IpU U3YYCHUH XUMHUH B 8—9 Ki1accax, UX paclIMpeHue, yriayOIeHne u CUCTeMaTH3alusl.

B m3ydenun kypca XuMHUHM OOJIbIIAas POJIb OTBOJAUTCS XUMHYECKOMY SKCIIEPUMEHTY, KOTOPBIH
MPEJICTaBICH MPAaKTHYECKUMH paboTamu, 1a00paTOPHBIMH OMBITAMH U JAEMOHCTPALMOHHBIMU
skcriepuMeHTaMu. OYeHb BaKHBIM SIBIISIETCS COOJIOJICHUE MPaBUI TEXHUKH OE30MAaCHOCTU MPHU
paboTe B XUMHUUYECKOHU J1abopaTopuHu.

B kauectBe yenHocmmubix oOpueHmupog XUMHUECKOTO O0Opa30BaHUS BBICTYMAIOT OOBEKTHI,
u3ydyaeMble B Kypce XHMHHM, K KOTOpPhIM Y oOydaromuxcsi (opMHUpPYeTCs LIEHHOCTHOE
OTHOIIICHHUE.

OCHOBY no3HasamenvbHblX YeHHOCmell COCTABISAIOT HAy4yHble 3HAHUA W HAYYHBIE METOJbI
MO3HAHUS.

Pa3BuTHe Mmo3HaBaTeNbHBIX IIEHHOCTHBIX OPHEHTALUU COJEP)KaHUS Kypca XUMHUHU IMO3BOJISET
c(opMHUpPOBATH:

* YBaXHUTEIbHOE OTHOIIIEHHE K CO3UIATENIbHOM, TBOPUECKOM 1€ TEIbHOCTH;

* IOHUMaHNE HEOOXOIMMOCTH 3JI0POBOTO 00pa3a KU3HU;

* MOTPeOHOCTh B 0€3YCIIOBHOM BBITIOJHEHUH IMPaBUJI OE30MACHOTO MCIIONIb30BAHMS BEIIECTB B
IMOBCEAHEBHOM XKU3HU;

* CO3HATEeNbHBIN BBIOOp OyAylIeil mpodecCHOHANbHON JesTENbHOCTH.

Kypc xumum oGiagaer BO3MOXHOCTSIMH U (DOPMUPOBAHHUS KOMMYHUKAMUBHBIX YeHHOCMel,
OCHOBY KOTOPBIX COCTaBJIAIOT MPOLIECC OOIICHUS U TPaMOTHAsI Peyb, CIOCOOCTBYIOLIHE:

* MPaBUIILHOMY HCIIOJIb30BAHHIO XUMUYCCKOW TEPMHHOJIOTHH;

* Pa3BUTHUIO MOTPEOHOCTH BECTHU AHANIOT, BHICIYIIMBATh MHEHHE OMNIOHEHTA, y4acTBOBAaTh B
JTUCKYCCHH;

* Pa3BUTHUIO CIIOCOOHOCTH OTKPBITO BBIpaXKaTh M apryMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY
3peHwsl.

Onucanue Mecta yuedHoro npeamera B yueoHom njiane MOY « Hesonckas COLI 1 no
y4yeOHOMY npeaMeTy «XHMHUSI».

PabGouas mporpamma k yueOHukam aBTopoB I'. E. Pymutuca u @. I'. ®enpamana s 10—11
KJIacCOB 00IIe00pa3oBaTeNbHBIX OpraHu3aluii pa3paboTaHa B COOTBETCTBMM C ba3ucHbIM
y4eOHBIM IUIAHOM JUIsl CTYIIEHHU CpeaHero obiiero oOpa3oBaHus. XuMus usydaercs ¢ 10 mo 11
kiiaccel. OO0Iee Yrcino yueOHbIX 4acoB 3a 2 roga o0y4yenus — 68, u3 Hux 34 (1 u B Heneno) B 10
kiacce, 34 (1 u B Henenio) B 11 kimacce.

OCHOBHBIMU TIpOOJIeMaMH XUMHH SBISIOTCS H3Y4YE€HHE COCTaBa M CTPOEHHUS BEIIECTB,
3aBHCHMOCTH MX CBOHCTB OT CTPOCHHs, KOHCTPYHPOBAHUE BEIIECTB C 33JaHHBIMH CBOWCTBaMH,
UCCIIEIOBaHUE 3aKOHOMEPHOCTEH XMMHUUYECKUX MPEBPALICHUN U ITyTell yIpaBIeHUsI UMU B LIENAX
MOJTyYEHUs BEIIECTB, MaTEPUAJIOB, SHEPTUU

Kypc 10 xiacca 3HaKOMHMT OOYYAIOIIMXCS CO CTPOEHHEM, XUMHUYECKUMM CBOHCTBAMH,
0COOEHHOCTSIMU CIIOCOOOB MOJTyYEHUS M 00JIaCTIMU TPUMEHEHHUS OPTaHUYECKUX COSAMHEHUH.

3aBepmuTensHblid 3Tan (11 kmacc) HampaBiieH Ha 0000IIeHHE, pacIIupeHrue MUMEOLINXCS
3HAHWH IIKOJIFHUKOB IT0 YETHIPEM BBIIIICHa3BAHHBIM OJIOKaM M W3yYEHHE MATOro OIoka XuMHUS U
KHU3Hb, IPU3BAHHOTO J1aTh BBITYCKHUKAMH MPUKIJIQIHBIC 3HAHUS U YMEHHUS.

Ilnanupyemble pe3yabTAThI H3YYCHUS] YICOHOI0 peaMeTa « XHMHUSI»:
B pesynbrate u3ydeHus ydeOHoro mnpeamera «XHUMHS» Ha YpPOBHE CpPEIHEro OOIIEero
o0Opa3oBaHuUs:
BbinyCKHUK Hay4YuTCH:
® packpbiBaThb Ha IpHUMEpax poib XUMHU B (POPMUPOBAHMH COBPEMEHHOH Hay4dHOMH
KapTUHBI MUPA U B IPAKTUYECKOH AEATEIbHOCTU YEJIOBEKA;




JEMOHCTPHPOBATh HA TpUMEpax B3aMMOCBSI3b MEXIYy XHUMHEH U JpYTHMMHU
€CTECTBEHHBIMH HayKaMH;

pacKpbIBaTh Ha IpUMepax MOJIOKEHUS TEOpUU XUMudeckoro crpoenus A.M. bytieposa;
noHuMaTh (pusmueckuit cmpicn [lepuoamueckoro 3akona /I.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCUMOCTBH CBOMCTB XUMHYECKUX JIEMEHTOB U 00pa30BaHHBIX UMH
BEIIIECTB OT JIEKTPOHHOI'O CTPOCHMSI AaTOMOB;

OOBSICHATh MPUYUHBI MHOTO00Opa3Hsl BEIIECTB HA OCHOBE OOILIMX INPEICTaBICHUH 00 MX
COCTaBE U CTPOCHUY;

IPUMEHATh MpaBWJIa CUCTEMAaTUYECKOM MEXKIYHapOJHOM HOMEHKJIATYpbl Kak CpeICTBa
pasInyeHus U UICHTU(UKALUH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

COCTABIISAITh MOJIEKYJISIPHBIE M CTPYKTYypHBbIE (DOPMYNBI OpPraHMYECKHX BELIECTB Kak
HocuTenell nHpopMaMu O CTPOCHUHU BEIIECTBA, €r0 CBOMCTBAX M MPUHAIICKHOCTH K
OIpeIelIEeHHOMY KJIACCY COEAMHEHMUI;

XapaKTepu30BaTh OPraHWYECKUE BEILECTBA II0 COCTaBY, CTPOCHHUIO U CBOMICTBaM,
yCTaHaBJIMBaTh NPUYMHHO-CIIEJCTBEHHBIE CBA3M MEXKIY JAaHHBIMH XapaKTePUCTUKAMHU
BEILIECTBA;

IPUBOANUTH NPUMEPbl XUMHMUYECKHX PEAaKLMH, pacKphIBAIOIIMX XapaKTEepHbIE CBOICTBa
TUIMYHBIX ~ [PEACTaBUTENEH KIACCOB OPraHMYECKUX BEIIECTB C LENbI0 HX
UICHTUPUKAINN U O0BICHEHHSI 00JaCTH IPUMEHEHUS;

IIPOrHO3UPOBATh BO3ZMOXKHOCTh MPOTEKaHUs XMMHUUYECKMX PEAKIMH Ha OCHOBE 3HAHUU O
TUIIAX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKLIMOHHOM CIIOCOOHOCTH;
WCIOJIBb30BaTh 3HAHHUS O COCTaBE, CTPOCHHHM W XWMHYECKHX CBOMCTBAaxX BELIECTB IS
0€30I1aCHOTO PUMEHEHUS B IPAKTHUECKON JeSITEITbHOCTH;

IPUBOAUTH NMPUMEPHI MPAKTUUYECKOT0 UCIOIB30BAHUS MPOIYKTOB MepepaboTKu He(PTH U
IPUPOJHOIO ra3a, BEICOKOMOJIEKYJISAPHBIX COECIMHEHUH (IOJIMATUIIEHA, CUHTETUYECKOrO
Kay4dyKa, alleTaTHOTO BOJIOKHA);

IIPOBOJIUTH OMBITHI IO PACIO3HABAHUIO OPraHMYECKHX BEILECTB: INIMLEPHUHA, YKCYCHOU
KHCJIOTBI, HEMPEIENIbHBIX JKUPOB, TIIIOKO3bI, Kpaxmala, OeKOB — B COCTaBe MUIIEBBIX
MPOJIYKTOB U KOCMETHUYECKUX CPEJICTB;

BJaJIeTh NMPaBUIAMU M IpuemMaMu Oe30macHOM paboThl ¢ XMMHUYECKHMHU BELIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHHUEM;

yCTaHaBJIMBaTh 3aBUCUMOCTbh CKOPOCTH XUMHUECKON PEAKIIMU U CMELEHUS XUMHYECKOT0
paBHOBECHsI OT pa3IMYHBIX (PAKTOPOB C IIENBIO0 ONPEAETICHHUS ONTHUMAJIbHBIX YCIOBHI
NPOTEKAHUS XUMUYIECKHX TPOIECCOB;

MPUBOANTH IPUMEPHI THPOIIN3A COJIEH B OBCEHEBHOM KU3HU UEJIOBEKa;

INPUBOAUTH HPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pEAaKUUd B  HPUPOJE,
IPOM3BOJICTBEHHBIX MPOIIECCaX U JKU3HEAEATEIbHOCTH OPTaHU3MOB;

MPUBOANTH TPHUMEPHl XUMHUYECKHX PEAKIHiA, PACKPHIBAIOIINX OOIIHE XHUMHUYECKHE
CBOIMCTBa MPOCTHIX BEUIECTB — METAJIIOB U HEMETAILJIOB;

IPOBOJIUTh pAcUeThl HA HAXOXKICHHWE MOJEKYISIPHON (QOpMyINbl YrieBoaopoja IO
IOPOAYKTaM CrOpaHHs W 1O €ro OTHOCUTENIbHOW IUIOTHOCTM M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOSIINX B €T0 COCTAB;

BJAJIETh INpaBUJIaMH O€30MacHOro OOpalieHus C €IKUMH, TOPIOYMMH M TOKCHUYHBIMU
BEIIIECTBAMHM, CPEJCTBAMHU OBITOBOM XUMHUU;

OCYIIECTBIISITh MOWCK XWMHUYECKOH WHGOpMAIMK TI0 HAa3BaHUSAM, HACHTH(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH  OIEHWBATh W  WHTEPIPETHPOBATH  XHUMHYECKYI0  HH(OpPMAIHIO,
COJIEpKAIYIOCA B COOOLICHUSIX CPEACTB MaccoBOW mH(popmanuu, pecypcax MHrepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B
LEJIX BBISIBICHUS OLIMOOYHBIX CYKACHUN U (POpMUPOBaHUS COOCTBEHHOM MO3UINH;



® [IPE/CTAaBIATH MYTH PELICHUS TTOOAIBHBIX MPOOJIEM, CTOSIIMX Tepel 4eI0BEYECTBOM:
9KOJIOTUYECKHX, SHEPIe€TUUECKUX, CBIPBEBBIX, U POJIb XUMHUH B PEIICHUH ITUX MPOOIIEM.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:

® WINIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUe U IEONIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

®  UCNONB3068AMb MEmMOObl HAYYHO2O NO3HAHUSL NPU BbINOJHEHUU NPOeKmo8 U YyYeOHO-
UCCe008aMENbCKUX — 3a0a4 N0 UBVHEHUI0  CBOUCMS,  CHOCO008  NONYyUeHus U
PACNO3HABANHUS OPLAHUYECKUX 8EUjeCE;

®  00®ACHAMb NpuUpody U CHOCODLL 0OPA30BAHUS XUMUYECKOU CBA3U. KOBAIEHMHOU
(NONAAPHOU, HENONISIPHOU), UOHHOU, MEMATLIUYECKOU, BOOOPOOHOU — C Yelbio ONpedeleHus
XUMUYECKOU AKMUBHOCTU 8EUeCME;

®  YCIMAHABIUBAMb 2eHEMUYECKYIO0 CB53b MedCOy KIACCaMU OpPeaHUYecKux eeujecme OJis
000CHOBAHUSL NPUHYUNUATILHOU B803MOICHOCMU NOJYYEeHUs. OP2AHUYECKUX COeOUHEHULL
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCMAHABIUBAMb B3AUMOCEA3U MewCOy hakmamu u meopuetl, NPUYUHOU U CLeOCmBEUeM
npu ananuze nPooIeMHbIX CUMyayutl U 000CHOBAHUU NPUHUMAEMbIX PEUEHUIl HA OCHOBE
XUMUYECKUX 3HAHULL.

Cozaeprxanue y4eOHOr0 npeamMera
10kaace (344; 14. B HEACINIO)

Teopusi XMMHYECKOr0 CTPOEHHSI OpraHMYeckux coeauHeHuil. Ilpupona xumMHYecKHX
cBs3eit

Opranuueckue BemiecTBa. [losiBieHME M pa3BUTHE OPraHUYECKOW XUMHUHU KaK HayKH.
XUMHYECKOE CTPOCHHE KaK TMOPSIJA0K COCIUHEHHS aTOMOB B MOJIEKYJe COTJIacHO HX
BaJIEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHMUYECKOTO CTPOCHUS OpPraHUYECKHUX
coenquHeHnil A.M. bytnepoBa. YTepoaHBII CKEJIET OpPraHMYECKOM MouseKyisl. KpaTHOCTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BELIECTB OT XHMHMUYECKOTO CTPOEHHS MOJIEKYIL.
N3omepust u uzomepsl. [lonarue o ¢yHkunoHanbHOM rpymme. [Tpuniunsl kinaccudukanuu
OpraHMuYecKUx coeauHeHuid. CucreMarndeckas MeXAyHapoAHass HOMEHKJIATypa W HPHUHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.
MecTo u 3Ha4eHHEe OpraHMuYecKON XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.
Yraesoaopoabl

[TpenenbHble yraeBoaopoasl (ankaHbl). Cmpoenue monexynol memana. I'oMmonorndeckuit
psa ankaHoB. I'omonoru. MexnyHapoaHas HOMEHKJIATypa OpraHM4eckux BelecTs. M3omepus
YIJIEPOJAHOIO CKeJeTa. 3aKOHOMEPHOCTHM HW3MEHEHUs (U3MUecKuX CBOMCTB. XHUMHUECKHE
cBOWicTBa (Ha WpUMepe MeTaHa U JTaHa): peakUuu 3aMelleHus (TajJoreHupoBaHUeE),
JETUIPUPOBAHUS KaK CIOCOOBI MOJYyYEHHUS! BaXKHEUIINX COEIMHEHUN B OPraHUYECKOM CHUHTE3E.
['openne MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHHUKOB TeIJia B MPOMBIIUICHHOCTH U OBITY,
usomepusayuu anxkanos. Llennvie peakyuu. Ce0600Hble paodukansi. I anocenonpouzsooHvie
anxkanos. HaxoxxieHue B IpupoJe U MIPUMEHEHHUE aIKaHOB.

Kpatnsie cBs3u. HenpenenbHble yrieBoaopoasl. AJnkeHbl. Cmpoenue Monexynvl
omunena. SP—Iubpuousayua. lT'omonorndyeckuii psn ankeHoB. Homenknatypa. HM3omepus
YIJIEPOJAHOIO CKEJeTa U IMOJIOKEHMsI KPAaTHOM CBsI3W B MoJieKysie. XMMHUYECKHEe CBOMCTBA (Ha
nprUMepe 3TUJICHA): peakIH MPUCOECTUHEHUs (TaloreHUpPOBAaHUE, cuOpuposaHue, THIIpATaIMs,
2uopoeaioceHuposaue)  Kak  Crmocod  TONydeHHs  (PYHKIMOHAIBHBIX  ITPOU3BOJIHBIX
YIJI€BOAOPOAOB, TopeHus.  Ilpasuno Mapkosuukosa. Bwicokomonekyusipuvie COeOUHEHUs.
Kauecmeennvlie peaxkyuu Hna O06otinyio cease. llonmumepusanust STHIIEHA Kak OCHOBHOE
HaIpPaBJIEHUE €ro UCIOIb30BaHus. [loMMATHIIEH KaK KpYTHOTOHHAXHBIA MPOAYKT XUMUYECKOTO
npousBojcTBa. [I[pumMeHeHue sTuneHa.

Ankanuensl u Kayuykd. lloHsiTHe 00 ankaaMeHax Kak YIIeBOJOpPOJaxX C ABYMS
IBOWHBIMU CBsi3siMU. [lomumepusanmst nuBuHmia (OyTaameHa-1,3) kak cmoco0 MOTydeHUs




CHUHTETUYECKOTO Kayuyka. Mzonpen (2-memunbymaouen-1,3). HarypalibHblii U CHHTETHUYCCKHIA
kayuyku. Bynkanuzanus kayudyka. Pe3una. [Ipumenenue kayuyka u pe3usbl. Conpsowcénnvie
ogounvie ceazu. llonyuenue u xumuueckue ceoticmea ankaouenos. Peaxyuu npucoeounenus
(eanoeenuposanus) u noauMepu3ayUY AiKaOUeHos.

Ankunbl. AunetusieH (3THH) U ero romMosiord. CmpoeHue MONeKyabl ayemuienda.
['omonoruyeckuit psa ankuHoB. Homenknatypa. M3omepust yriepogHoro ckenera v moJ0KeHus
KpaTHOW CBSI3U B MoleKyne. Meoicknaccosas usomepusi. SP-Iubpuouzayus. XuMHUECKUC
CBOiicTBa (Ha TMpUMepe aleTWICHA): peakuuud MPHUCOEAUHEHHsS (TaJIOreHHPOBAHUE,
euopuposanue, TUAPATALUS, 2UOPO2ALO2EHUPOBAHUEe) KaK CIOCO0 MOJNyYeHHUs MOJIMMEPOB H
JIPYTUX TOJE3HBIX MPOAYKTOB. ['OpeHHe aneTusiieHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
TJIaMEHU JJIS CBapKu U pe3ku MeTauioB. [I[puMeHenue aneruiieHa.

THonamue o yuxnoankauax.

Apenbl (apoMaTUuYeCKHE YTIEeBOJAOPOAb). BeH307 Kak mpencTaBUTENb apOMaTUYECKHX
yriaeBonopoaoB. Cmpoenue monekynvl Oen3ona. XUMHUUECKUE CBOMCTBA: PEaKIMH 3aMellleHus
(rajoreHUpoBaHWE) KaK CIOCOO TIOJNYYEHHUS] XUMHUYECKHX CPEJCTB 3alllUThl PACTEHUH,
npucoeANHEeHUs (THAPUPOBAaHUE) KaK J0Ka3aTelbCTBO HEMpPENEeNbHOrO XapakTepa OeH3oIa.
Peakuus ropenust. Tonyon. Hzomepus zamecmumeneu. Ilpumenenue Oensona. [lecmuyuobl.
TI'enemuueckas ces3b apeHos ¢ Opyeumu y2nee000pooamu.

Ilpupoounvie ucmounuku yeneeo0opooos. Ilpupoonvii 2az. Hegmo. I[lonymmusie
Hepmsanvie 2azvl.  Kameumwwiii  yeonn. Ilepepabomxa  nepmu.  Ilepeconka  neghmu.
Pexmugpuxayuonnas kononna. bensun. Jluepoun. Kepocun. Kpexune wnegpmenpooykmos.
Tepmuueckuil u kamanumuyeckuii kpexuneu. Iluponus3.

Kucaopoacoaep:xanue oprannyeckne coeinHeHusl.

Kucnopoacoaepxaiue opranndeckue coeauHeHus. OHOATOMHBIC MPEICIbHBIC CIHUPTHI.
Knaccudukanus, HoOMeHKIATypa, U30MEpHsl CIIUPTOB. METaHONI U 3TaHOJ KaK MPEeACTaBUTEIH
NpeJeTbHBIX OJHOATOMHBIX CIIUPTOB. [lepsuunblil, 6MopuUHblll U MpemuyHblll amombl yeiepood.
Booopoonas cease. Xumudeckre cBOMCTBA (Ha MpUMeEpPe METaHOJA M 3TaHOIIA): B3aUMO/ICCTBHE
C HATpHEeM KaK CIOCO0  YCTaHOBICHHSI HAJIW4YUS THUAPOKCOTPYIBL, pEaKmus C
raJloreHOBOJIOPOJIaMH  KaK CIOCO0 IMOJydeHHs PpacTBOPHUTENEH, NeruipaTanus Kak crnocod
NOJyYeHUsT OJTWIIeHA. Peakiusi TOpEeHWs: COUpTHl Kak TOImMBO. Cnupmosoe 6podiceHue.
@epmenmul. Boodopoonvie ceazu. llpumeHeHue MeTaHona M 3TaHona. Pdusnonornyeckoe
JeicTBHE METaHOJIa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa. AIKO20IU3M.

MHoroaromMHbie COUPTHI. DTUICHTIUKONIb U TIUIEPUH KaK MPEACTAaBUTENH MPeAeTbHBIX
MHOTOATOMHBIX CUpPTOB. KauecTBeHHast peakiysi HA MHOTOATOMHBIE CIIUPTHI U €€ TIPUMEHEHUE
JUTSL pacrio3HaBaHUs TIIMIIEPUHA B COCTaBE KOCMETHYECKHX cpelncTB. [IpakTuieckoe mpuMeHeHne
STHJICHIJIMKOJIS U TIMIEPHHA.

®enon. Apomaruueckue cnuptbl. CTpoeHHEe MONeKynbl (eHona. BzaumHoe enusHue
amomosé 6 Mmonekyie ¢henona. Xumuueckue ceolcmea: 63aumooelcmeue ¢ Hampuem,
2uopokcuoom Hampus, opomom. Kavecmeennas peaxyus na ¢gpeHon.

[Tpumenenue denona.

Kap6ouumnbable coenquHenus. KapOonunpHas rpymnmna. Anbaerunas rpymma. AibIeruibl.
Keronsl. U3omepus u HoMeHKIaTypa. [lonyuenue u xumuueckue ce0tcmea anvoe2uoos. Peakyuu
OKUCTIeHUs U npucoeouHeHus aiboecudos. Metananb (hopMalbaeria) 1 dTaHalb (aleTanbIeru)
KaK TPEICTaBUTEIH IPEICIbHBIX allbACTHI0B. KauecTBeHHbIE peakiuu Ha KapOOHHUIBHYIO
rpynny (peakuusi «cepeOpsiHOro 3epKanay, B3auMojeiicTBue ¢ ruapokcuaom memu (I1)) m ux
npUMeHeHHe TSl 0OHApY>KEHUS MPENebHBIX albJIETHI0B B IMPOMBIIUICHHBIX CTOYHBIX BOJAX.
ToxcuaHoCTh anbAeruaoB. [IpuMmenenre hopManbaeruaa U aleTaabIeruaa.

KapOGonoBwie «kucnotel. Kapbokcunvuas epynna (kapbokcoepynna). Hzomepus u
HoMeHKaamypa KapooHnogwvix Kuciom. OJHOOCHOBHBIE MpeJesibHble KapOOHOBBIE KHCIOTHI.
Ilonyuenue 00HOOCHOBHBIX NpedeNbHblX KapOOHOBLIX Kuciom YKCYCHas KHCIOTa Kak
NPEJCTaBUTENb MPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha



pUMepe YKCYCHOM KHUCIOTHI): PEAKIUU C METAJJIaMU, OCHOBHBIMH OKCHIaMH, OCHOBAHHUSIMHU U
COJIIMM KaK TOATBEPKIECHUE CXOJCTBA C HEOPraHMYECKMMHU KHCIOTamMu. Peakius
TepU(HKAINU KaK CIOCO0 MOJY4YEeHHs CIOXKHBIX 3(hupoB. [IpruMeHeHHE YKCYCHOW KHCIIOTHI.
MypaBbuHas kuciorta. Anerartsl. [IpencraBienue o BhICHINX KapOOHOBBIX KUCIOTaX.

Cnoxuble 3¢upsl u xKupbl. Homenxnamypa. IlonydeHune, XUMHUYECKHE CBOMICTBa
cnoxHbIX 3¢hupoB. Peakuus srepudukanuu. CroxxHble 3GUpbl KaK TPOAYKTHl B3aUMOJICHCTBUS
KapOOHOBBIX KUCJIOT CO cupTamu. [IpuMeHeHrne CI0KHBIX A3(PUPOB B MUIICBON U TapProMepHOi
MPOMBINIIEHHOCTH. JKHUpBI KaK CIIOKHBIE dQUPHI TIIHIEPUHA M BBICHIMX KapOOHOBBIX KHUCIOT.
PactutenbHble W KMBOTHBIE KUPBI, MX cOCTaB. Pacrmo3HaBaHMe pacTUTENIBHBIX >XUPOB Ha
OCHOBaHMHM HX HENpeleabHOro xapakrepa. [IpumeHeHue xupoB. ['MOponau3 wiM OMbUIEHHE
YKUPOB KaK CIIOCO0 TPOMBIIIUICHHOTO TIOTYYEHUS COJICH BBICIIMX KapOOHOBBIX KUCIIOT.

Mpb11a Kak coyid BeICHINX KapOOHOBBIX KUCIOT. Morommue cBoiicTBa Mbuta. Cunmemuueckue
Mortouue cpedcmea.

VYrineoawl. Knaccudukamus yriaeBogaoB. MoHocaxapunabl. Onueocaxapuodst. Jlucaxapubl.
Haxoxnenue yrieBonoB B Ipupoje. [7oko3a Kak albAerugocnupT. bposkeHHe TIIIIOKO3BI.
Opykro3a. Caxaposa. [uodpoaus caxaposzvl. Kpaxman u 1emrono3a Kak OHOIOTHMYEcKUe
nosuMepbl. XUMHUYECKHE CBOMCTBA Kpaxmaja U LeJIH0I03bl (THAPOIIN3, KaYECTBEHHAs PEAKIUS
¢ MoJ0M Ha Kpaxmal U ee IMpUMEHEHHue ISl OOHapyXeHHsS Kpaxmalla B MPOJYKTaX MUTAHUSA).
[Ipumenenne u Omojormyeckas posib yriaeBojoB. [loHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
pUMepe alleTaTHOro BOJOKHA. Ayemunyenntonoza Knaccughuxayus 6010koH.

Wnentudukanyst OpraHMYecKHX COSAMHEHUH. [ enemuueckas c8:A3b MedHcOy Kidccamu
opeaHudeckux coeourenuu. TUMBI XUMUYECKUX PEaKIIUii B OPraHUYECKON XUMUH.

A3oTcojep:xaliie opraHnnyeckue coenHeHusl.

AmuHokucinoTel U Oenku. CocTtaB M HOMEHKIATypa. AmuHvl. Amunoepynna. AHUMUH.
Ionyuenue u xumuueckue ceoucmea aHuiuHa. AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OPraHUYECKUE
coenuHeHus. Mzomepus u nHomenknamypa. bunoaapuoii uon. llentunnas csa3s. buonornueckoe
3HaYeHHE 0-aMUHOKHMCIOT. OONacTH NpPUMEHEHUs aMHHOKUCIOT. Xumuueckue ce80licmea
amunoxkucaiom. Ilenmuowi. I[lonunenmuovl. Inuyun. benaxu Kak NpUpPOJHBIE OHOMOIMMEPHI.
CoctaB u cTpoeHue OenkoB. XUMHUECKHE CBOMCTBa OENKOB: THIPOJIN3, JEHaTypalus.
Oo6napyxeHue OeIKOB MPHU MOMOIIM KaueCTBEHHBIX (LIBETHBIX) peakuuil. [IpeBpaiienus 6enxkoB
NUINK B opranusme. buonornueckue GpyHKIum OENKoB.

Azomcooepacawue eemepoyuxnuveckue coeounenus. Ilupuoun. I[luppon. I[lupumuoun.
Ilypun. Asomucmeie ocHoganus.
Hyxneunoswvie kucnomel. Hykneomuowi. Komniemenmaphvle azomucmoie 0CHOBAHUS.
Xumus u 300posve uenosexa. Dapmarxonouieckas Xumusi.

Xumusn nonumepos

Hlonumepvi. Cmenensv nonumepuzayuu. Monomep. Cmpykmypnoe 36eno. Tepmonnacmuunvle
noaumepbl. CmepeopecynapHuvie noaumepul. Tonusmunen. Tlonunponunen.
Ionumempagpmopamunen. TepmopeakmusHvlie nonumepsi. PenonoghopmanvoecuoHvle cMOTbL.
Inacmmaccol. @enonnacmol. Amunonnacmol. Ilenonnacmol. Ilpupoonwvii xayuyx. Pe3umna.
D6onum. Cunmemuueckue kayuyku. Cunmemuuecxkue onoxkna. Kanpown. Jlagcan.

JleMoOHCTpaL UK.

e (OOpa3ubl OpraHMYECKUX BELIECTB M MaTepuanoB. Mojenn MOJEKyJl OpraHH4eCcKHX
BEIIIECTB

e OTHOLIEHNE aTKaHOB K KHUCJIOTaM, ILIeJIouaM, pacTBOPY MepMaHraHaTta Kajius 1 OpOMHOM
BOJIE.

e Mojgenu MoyieKyl ToMoloroB u wu3omepoB. [lonmydeHue aneruneHa KapOUAHBIM
crocoboM. B3aumosneiicTBre aneTuiieHa ¢ pacTBOPOM IlepMaHraHara Kajus U OpoMHOMN
BoJIoM. ['openue aneruneHa. Pa3noxxkeHue Kaydyka NpPU HarpeBaHUU W HCIBITAaHUE
IOPOAYKTOB  pa3jOXKeHHs. 3HAKOMCTBO ¢ oOpa3lamMu KaydyykoB. beH30m Kak



pactBoputens. ['operne Oenzona. OTHomeHne OeH30mMa K OpOMHOW BOJIE U PaCTBOPY
nepManranara kanusi. OKucieHue Toiyona

e PacTBopeHHe B aleTOHE pa3IMYHBIX OpPraHHMYecKuX BemecTB. OOpa3mbpl MOMIUX H
YUCTSIIIUX CPEACTB.

e OOpa3sipl macTMmace,

JlaGopaTopHble ONBITHI.

N3rotosnenune Mozeneit MOJIEKyIl yIieBOI0POI0B

O3nakomiieHHE ¢ 00pa3lamMu MPOAYKTOB HeTenepepadoTKu

Oxkwucnenne sranona okcuaom meau (I1).

PacTBOpenue raumeprHa B BoJe U peakius ero ¢ ruapokcunom meau (I1).

XuMHYecKue CBOMCTBa (heHoIa

Oxucnenue MeraHans (3TaHallsl) OKCHIIOM cepedpa.

Oxkwucnenne Metanais (dtaHans) ruapokcuaoM meau (I1)

PacTBOpHMOCTB KHPOB, JOKa3aTEIbCTBO WX HEMPEAETHHOTO XapaKTepa, OMBLICHHE

KUPOB.

9. CpaBHeHHE CBOWCTB MbIJIa U CHHTETHYECKUX MOIOIINX CPEACTB

10. CaoiicTBa IIIOKO3bI KaK ajlbJIerHA0CIHPTA.

11. B3aumonelicTBrEe caxapo3bl ¢ THIPOKCHIOM KaJIbLIUS.

12. TlpuroroBieHne KpaxMaJbHOTO KJIEHCTEpa M B3aUMOJCHUCTBUE C HOIOM.

13. Tunpomu3 kpaxmama. O3HaKOMJIEHHE C OOpa3laMu TPUPOIHBIX MU HCKYCCTBEHHBIX
BOJIOKOH.

14. 1IBeTHblE peakMK Ha OENKU

Nk wNE

IpakTnyeckune padoThI
1.« ITonydenue 3TUICHA ¥ U3YyYCHHUE €TO CBOICTBY.

2. «HOJ’Iy‘ICHI/IC YKCYCHOﬁ KHCJIIOTBI U U3YUCHHUC €C CBOMCTBY».
3. «Pemenue OKCIICPUMCHTAJIIBHBIX 3a/la4 Ha PACIIO3HABAHUEC OPTaHNYCCKUX BCIICCTBY.

4. «Pacnio3HaBaHHE IIJIACTMACC ¥ BOJIOKOHY.

11 kaacc (34q; 14. B HEAemN0)

Teoperuyeckne 0OCHOBbI XMMHH

Crpoenne BemectBa. (CoBpeMeHHass MOJEIb CTPOCHMSI aroMa. OJIEKTPOHHAs
KoHpurypamusi aroma. OcHosHoe U 8030ydcOeHHble cocmosiHus amomos. Kiaccupuxanus
XMUMHYECKUX JIIEMEHTOB (S-, P-, d-amemeHThbl). OCOOCHHOCTH CTPOCHUSI JHEPTEeTUYECKHX
ypoBHeil atomoB d-snemeHToB. Ilepumoamdeckass cucrema XuMHYecKux odnemeHToB JI.U.
MenneneeBa. @usnyeckuii cMbica Ilepuognueckoro 3akona [I.M. Menneneesa. Ilpuunnsl u
3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB 3JIEMEHTOB W MX COCIMHEHMI IO NMEpPHOJaM M IpyIIaM.
ONEKTpOHHAs MPHUPOAA XUMHUYECKOW CBSI3U. DJIEKTPOOTPULATENBHOCTb. BHIBI XUMHUYECKON
CBs3M (KOBaJ€HTHas, MOHHAs, METaJUIMYecKasi, BOJOPOJHAsA) U MEXaHM3Mbl €€ 00pa3oBaHUS.
Kpucmannuueckue u amopguvie eewecmsa. Tunvl Kpucmaniuieckux peulemox (amomHasi,
MOJeKYIAPHAA, UOHHAA, MEeMALIu4ecKds). 3aeucumocms Quauyeckux ceolicme eujecmea om
muna Kpucmaniuieckou peutemxu. ITpuaruHbI MHOr0OOpa3us BEIIECTB.
XuMHYecKue peakuun. ['oMOreHHbIe U reTeporeHHble peakini. CKOpOCTh PEakLnuH, ee
3aBHCUMOCTH OT Pa3IMyYHBIX (PAKTOPOB: MPUPO/IBI PEArHpPYyIOIUX BEIIECTB, KOHLEHTPAIUU
pearupyromux BEUeCTB, TEMIEPATYPHI, IJIOMAIN PEAKIINOHHON IOBEPXHOCTH, HATNYUS
KaTtayimzaropa. Posib KaTamu3aTopoB B MPUPO/IE U MPOMBIIIUIEHHOM Ipou3BojcTBe. OOpaTuMocTh
peakuii. XMMHYECKOE PaBHOBECHE U €ro CMEIeHHE Mo/ ACHCTBIEM pa3INuHbIX (DaKTOPOB
(KOHIIEHTpalMs PeareHTOB WK MPOAYKTOB PEAKIINH, IaBJICHUE, TEMIIepaTypa) s CO3AaHus
ONTUMAJIBHBIX YCIOBUI MPOTEKAHUS XUMUYECKUX IIPOLECCOB. Jucnepchvie cucmemvl. [lonamue
o Koanouoax (301u, eeau). Mcmunnvie pacmeopwvi. Peakuiyuy B pacTBopax 3J1€KTPOJIUTOB. pH
pacTBOpa Kak MokaszaTeilb KUCIOTHOCTH cpelbl. [ maponu3 coieil. 3HaueHne TuapoIn3a B



OmonornvYecknx 0OMEHHBIX Tporeccax. OKUCITUTETFHO-BOCCTAHOBUTEBHBIE PEAKIIUU B
MIPUPOJE, MPOU3BOICTBEHHBIX MPOLECCAX U )KU3HEACATEIBHOCTH OPTaHU3MOB.
Heopranuueckasi xumus

Mertamibl. CriocoObl osTyuyeHust MeTayuioB. Jlerkue u Tshkénbple MeTallibl. JIerkoriaBkue u
TyToIUIaBKHE MeTallibl. Metamnnueckue 35ieMeHTsl A- u b-rpynn. Meas. Lunk. Tutan. Xpowm.
Keneso. Hukenb. [Inatuna. Crasel. Jlerupyromue noo6asku. YépHeie meTaiuibl. [[BeTHBIC
Metaibl. YyryH. Crans. JlerupoBannsle ctanu. OKCUIbl U THAPOKCHIBI MeTaiioB. HemeTamsl.
[Ipocteie BemecTBa — HeMmeTallIbl. Yiepoa. Kpemuauit. Azot. ®ochop. Kuciaopoa. Cepa.
®top. Xnop. Kucnorusie okcubl. Kucnopoaconepsxamue kucioTsl. CepHas KUcioTa. A30THas
KHcJI0Ta. BomopoiHble COeTMHEHNS] HEMETAILIIOB.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA IPOCTHIX BELIECTB — METAJUIOB IVIABHBIX U
nOoOOYHBIX MOATPYII (Meb, )KEJIe30) U HEMETAUIOB: BOJOPO/A, KHCIOPOAa, TaJIOT€HOB, CEpbl,
asora, pocopa, yraepona, kpeMHus. Koppos3usi MeTaiioB: BUABI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJVIOB OT KOPPO3UHU. INeKmpoiu3 pacmeopos u pacniaeos. llpumenenue snekmpoausa 6
NPOMbBLUTIEHHOCTU.

XuMUA U )KU3Hb

Hayunbie metonsl mo3Hanusi B xumuu. Mcrounmku xumuyeckod mHpopmaruu. [louck
uH(pOpMallMK 10 Ha3BaHWM, WACHTU(UKATOpPaM, CTPYKTYpHBIM (Qopmynam. MozaenupoBaHue
XUMHYECKHMX IPOLECCOB M SBICHUM, XuUMUYECKUl AHAIU3 U CUHMe3 KaK METOJbl Hay4HOIO
MO3HAHMUSL.

Xumus u 310poBbe. JlekapcTBa, GepMEHThI, BATAMUHEI, TOPMOHBI, MUHEPATbHBIC BOJIBI.
[TpoGiieMsbl, cBsi3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX MpenaparoB. BpenHble MpUBBIYKU U
(dakTophl, pa3pylallue 310poBbe (KypeHHE, YHOTpeOJeHUE aJKoroJisg, HapKOMaHUs).
Panmonansnoe nutanue. ITuwesvie 0obasku. OcHo8bl nuwesol Xumuu.

Xumus B MOBCEIHEBHOW XU3HU. Moromme u uyuctamue cpeactsa. Cpedocmea 6opbobl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneiieHmyl, uHcekmuyuosl. CpeacTBa IJIWYHOW THUTHEHBI U
kocMmeTHku. [IpaBuna 6e3onmacHoOi pabOTHl ¢ €KUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMU,
CpeacTBaMU OBITOBON XUMUHU.

XuUMHS U CeIbCKOE XO35HMCTBO. MUHEpalibHbIe U opraHuyeckue ymaoopeHus. Cpencrta
3allUThl PACTEHUI.

Xumuss W dHepretuka. IIpupojaHbIE HCTOYHHMKH YIIIEeBOAOpPOIAOB. lIpupomHeiii wu
MOMYTHBIA HEe(PTSIHOM Ta3bl, UX COCTaB M HcHojib3oBaHHe. CoctaB HePTH U ee mepepaboTka.
Hedrenponykrsl. OkraHoBoe uwuciao OeH3uHa. OxpaHa OKpyXKaroledl cpeasl mpu
HedTenepepaboOTKe U TPAHCIOPTHPOBKE HEOTENPOAYKTOB. AJbTEpHATUBHBIE HCTOYHUKU
SHEPIHH.

Xumusa B crpoutenbctBe. llement. beron. Ilomg0op oONTUMaNbHBIX CTPOUTETHHBIX
MaTepUajoB B MPAKTUUECKON JEATENHOCTH YeJIOBEKa.

XUMHS U SKOJIOTHS. XUMUYECKOE 3arpsA3HEHNE OKPYKarOLIEH Cpebl U €ro NOCIeACTBHUA.
Oxpana ruapocdepsl, T04YBbl, aTMOchepsl, (GI0pb! U (ayHbl OT XMMHYECKOTO 3arpsS3HEHHUS.

JdemMoHCcTpanmu.

e Mojgenn HOHHBIX, AaTOMHBIX, MOJICKYJISPHBIX M METAUTMYECKUX KPUCTALTHYECKUX
pEUIETOK.
Monenu MoeKya H30MEPOB ¥ TOMOJIOTOB
PaznuuHble TUIIBI XUMUYECKUX PEAKIIUM, BUIEOONBITHI MO OPraHUYECKOW XUMUHU.
OO0pa31bl METAJUIOB U UX COEIMHEHUH, CIIJIaBOB.
B3anmoaeiicTBre METAIOB C KUCIOPOAOM, KUCIIOTaMH, BOJIOM.
Jloka3zaTenbCcTBO aM(POTEPHOCTH aIFOMUHHUS U €r0 THIPOKCUIA.
B3aumopeiictBue Meau M Kenesa € KHCIOPOJOM; B3aUMOJIEHCTBHME MEIU U JKeje3a ¢
KHUCIIOTaMU (cepHasi, COJIsIHas).
[Monyuyenue ruapokcuioB meau (1) u xpoma (L), oxcuna meau.
e B3sauMopelcTBue OKCUAOB U THAPOKCUIOB METAIJIOB C KUCIOTAMMU.
e JlokasarenbcTBO amorepHocTH coenuuennii xpoma(Lll)



e (OOpasibl HEMETAJIOB.

e Moenu KpUCTAUTMYECKUX PEHIETOK aiMas3a u rpaduTa.

e [lonyyeHue amMmpaka M XJIOPOBOJOPOJA, PAaCTBOPEHHE HX B BOJEC, JI0KA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOMCTB 3THUX BEIIECTB.

e (CxuraHue yriii U cepbl B KUCIOPOJIE, ONPEACICHHEe XUMHUYECKUX CBOMCTB MPOIYKTOB

CropaHusi.

B3aumoneiictBue ¢

MEJbI0  KOHUEHTPUPOBAHHOU

CEPHOM  KHUCIOTHI,

KOHIEHTPUPOBAHHOM U pa30aBIC€HHOI a30THOI KUCIIOTHI.
e (OOpa3upl cpencTB OBITOBOW XUMUHU, UHCTPYKIIMU IO UX TPUMEHEHHIO.

TemaTnueckoe NJIAHMPOBAHHE C ONpeJeJeHHMEM OCHOBHBLIX BHIOB V4YeOHOM

ACATCJIBbHOCTH

TeMbl, BXOASIINE B
JaHHBIA pa3aen

OcHoBHOE€ coaecpiKaHue
o TeMamM

XapaKkTepuCcTHKA OCHOBHBIX BU0B
HAeATeJIbHOCTH YYeHHKA (HA YPOBHe
Y4eOHBIX J1eiicTBHIi)

10 xaacc

Teopusi XHMHY€ECKOT0 CTPOEHHUSI OPraHnveckux coeqnHenuii. [Ipupona xummnyecknx cBsizei. (4 1)

Opranuueckue  BeLIECTBa.
[lossBnennue u  pa3BuUTHE
OpPraHMYeCKOM XHMHHU Kak

HayKHU. XUMHUECKOE
CTPOCHHE  Kak  IOPSAOK
COCIMHEHUSA aTOMOB B
MOJIEKYJIE ~ COIVIaCHO  HX
BaJICHTHOCTH. OcHoBHbIE
ITOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOEHUs
OpPraHUYEeCKUX  COCIMHEHUM
A.M. Bbyrneposa.

YraepoaHslii CKEJIeT
OPraHU4eCKOU MOJIEKYJIBI.
Kpatnocts XUMHYECKON
CBSI3U. 3aBUCHMOCTb CBOWCTB
BEIIECTB OT XMMHYECKOTO
CTPOEHUS MOJIEKYIL.
WN3omepuss U H30MEpHI.

[Tonarue o pyHKIMOHATBEHON
rpyIiIe. [TpuHIHATIBL
KIIacCU(pUKAIUN
OpPraHMYEeCKHX COEAUHEHHUI.
Cucremarnueckas
MEXIyHApOAHAs
HOMEHKJIaTypa W MPUHIHUIIBI
o0OpazoBaHus Ha3BaHUU
OPraHUYEeCKUX COEAUHEHHUM.
Mecto u 3HAYCHHE
OpPraHMYeCKOW  XUMHH B
CHCTEME €CTECTBEHHBIX HayK.

1.IlpenmeT opraHu4ecKOl XUMUH.
Teopust XUMHYECKOTO CTPOCHUS
OpPTraHUYECKUX BEIIECTB.
2.0OCHOBHBI€ MOJOKEHUS TEOPUHU
XUMHAYECKOTO CTPOSHUS
OpPraHUYeCKUX COeIMHEHUN
A.M. bytneposa.

3. CocrostHME HJIEKTPOHOB B
aToMe. DJEeKTpOHHAas Npupoaa
XUMUYECKHX CBs3€il B
OpPTaHUYECKUX COCTUHECHUSX.

4. Knaccugukaius coelmHeHUN
OpPTaHUYECKHUX.

JemoncTpanuu. O6pa3is!
OpPTaHUYECKUX BEUIECTB U
MaTepuanoB. MoJenu MoJIeKy
OpPTaHUYECKUX BEIIECTB

OOBACHATDH, IOUEMY OPraHUYECKYIO
XMMMIO BBIJICIIWIIN B OTJEJIBHBIN pa3ien
xumuH. [lepeuncisiTe OCHOBHbBIE
IIPEAIIOCBIIKY BOZHUKHOBEHUS TEOPUU
XUMHUYECKOI0 CTpoeHus. Paznuuate Tpu
OCHOBHBIX THIIA YTJIEPOAHOIO CKEJETa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U
LHUKIN4YecKUi. ONpenensaTs HaTu4nue
aTOMOB YIJIepoJia, BOJOPO/Ia U XJiopa B
OpraHMYECKUX BellecTBax. PaznuuaTth
MOHSTHSI «dJIEKTPOHHAs 000JI0UKa» U
«QJIEKTPOHHAas opOuTaIby. M300paxars
AIIEKTPOHHBIE KOH(PUTYpALIUK aTOMOB
AJIEMEHTOB 1-TO U 2-T0 NEpHOIOB C
MTOMOMUIBIO AJIEKTPOHHBIX U
rpauuecKuX MEKTPOHHBIX (popmMyi.
OOBACHATP MEXaHU3M 00pa30BaHUs U
0COOEHHOCTH G- U TT- CBSA3EH.
Omnpenensars NpUHAIEKHOCTD
OpPraHMYECKOI0 BEIIECTBA K TOMY WM
MHOMY KJIACCY ITO CTPYKTYPHOU

bopmyne




2. Yraesoaopoasi (10 v)

2.1. IlpenenbHbBIE YTIAEBOAOPOIBI — ATKAHBI (2 )

[IpenenbHbIE YTI€BOAOPOABI
(amkanbl). Bo30yxaéanoe
COCTOSIHME aTOMa yTriepoJa.
Tubpuamsanmst aTOMHBIX
opOuTaneit. ['omosoru.
Tl'omonorunueckas pa3HOCTb.
["'omosnornyeckuii psia.
MexnyHapoaHas
HOMEHKJIaTypa OpraHNnYeCKUX
BenecTs. M3omepus
YTJIEPOJIHOTO CKEJleTa.
Peakuuu 3amenienus
(rajoreHupoBaHue),
JeTUAPUPOBAHUS,
M30MEpHU3alii aJIKaHOB.
[lennble peakuuu.
CBOOOIHBIE paIUKAIIBI.
l'anorenonpownsBoHbIE
AJIKaHOB

5. DNeKTpoHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
ankaHoB. ['oMoI0TH U M30MeEpHI
AJIKaHOB.

6. MeTtan — npocTeunmmii
MpeACTaBUTENb AJIKAHOB.
Hemoncrpauuu. OTHOIIECHUE
QJIKaHOB K KUCJIOTaM, IIejJ04aM
pacTBopy NepMaHraHaTa Kaius U
OpoMHOM BoOJIE.

JlaGopaTopHbIii ONBIT.
W3rorosnenune Mozenei MoJaeKyI
yTIEBOIOPOIOB

OOBACHATH IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI AJIKAHOB HA OCHOBE
IPEJCTaBICHUNH O ruOpUAN3aLUU
opOuTanei atoma yrieposa.
H3roraBimBaTh MOJIEIN MOJIEKYJ
QJIKAHOB, PYKOBOJCTBYSCh TEOPUEH
XMMHYECKOTO CTPOCHMSI OPraHUYECKUX
BeuiecTB. OTIMYaTh TOMOJIOTH OT
n3omepoB. Ha3piBaTh ankaHbl 110
MEXIYHAPOJAHOU HOMEHKIIATYpE.
CocTaBiATh ypaBHEHUS XUMHUECKUX
peakuuii, XxapakTepU3yOINX
XMMHMUYECKHUE CBOMCTBA METAaHA U €T0
roMoJioroB. Pemare pacuérHsle 3a1aun
Ha BBIBOJI ()OPMYIIBI OPTaHUUYECKOTO
BElIECTBA

2.2. HenpenenbHble YyII€BOAOPObI (AJIKEHBI, TKAIUEHbBI U AJIKUHBI) (4 4)

KpatHsle cBs3H.
HenpenensHeie
YTII€BOAOPOABI. AJKEHBI. SP -
I'ubpuanzamnus. Oten
(otunen). M3omepus
MMOJI0KEHHS] TBOMHOM CBSI3M.
[IpoctpancTBeHHAst
nu3omMepus (cTepeo-
uzomepusi). Peakuun
MIPUCOCTUHECHHUS
(ruapupoBaHue,
raJoreHupOBaHUE,
TUApaTAaIys ), OKUCICHUS U
MOJIMMEPU3AITUN ATTKEHOB.
BricokoMonekynsipHbie
coenuHenus. KauectseHHbIE
peaklMK Ha IBOWHYIO CBSI3b.
AnkanueHsl (TMEHOBBIC
yraeBoaopoabl). JuBuHMI
(Oyramuen-1,3). U3onpen (2-
MeTunoyraauen-1,3).
ConpsikEHHBIE TBOMHBIE
cBs3u. Peakiuu
MIPUCOCTUHECHHS
(rasoreHupoBaHuUs) U
MOJIMMEPU3AIIH AJIKAHECHOB.

7. HenpenenbHbIe yrieBOAOPOABI.
AJIKEHBI: CTPOCHHE MOJIEKYII,
TOMOJIOTHSI U U30MEPHS.

8. Ilpaxmuueckas paboma 1
«[lonmy4yeHne STUIIEHA U OIIBITHI C
HUM.

9. AnkanueHsl.

10. A1ieTHIIEH U €70 TOMOJIOTH.
demoncrpauuu. Moaenu
MOJIEKYJI TOMOJIOTOB U H30MEPOB.
[Tonyuenune aneruieHa
KapOHUIHBIM CTIOCOOOM.
B3anMopencTeue aneruineHa ¢
pacTBOpPOM MepMaHraHaTa Kajus
u 6poMHoIi Bosoii. 'openue
anerwieHa. Paznoxxenne kayuyka
IIPY HarpeBaHUU U UCTIBITAHUE
MIPOJYKTOB Pa3I0KEHHUS.
3HaKOMCTBO ¢ oOpa3ramu

Kay4yKOB

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJIbI ITUJIEHA HA
OCHOBE IIPEJICTABIECHUN O
ruOpuan3ali aTOMHBIX OpOuTanen
yraepoaa. 300paxath CTpyKTYpHbBIE
(hOopMyJIBI ATKEHOB M UX U30MEPOB,
Ha3bIBaTh AJIKEHBI 110 MEXAYHAPOIHOM
HOMEHKJIAType, COCTaBIATh (POPMYJIbI
QJIKEHOB IO X HAa3BaHUSM.
CocTaBnsiTh ypaBHEHUSI XUMHUYECKUX
peakimii, XapaKTepu3yOINUX
XHMHUYECKHE CBOMCTBA AJIKEHOB.
[Tonyuars 3Tunen. JlokassiBaTh
HEMPEeIEebHBIN XapaKTep dTHIICHA C
MOMOIIIbIO KAYE€CTBEHHON PEaKIMy Ha
KpaTHble CBA3U. COCTaBISATh YpaBHEHUS
XUMHUYECKUX PEaKIUH,
XapaKTEPU3YIOIHNX HEMPEaeIbHbIN
xapakrtep ankaaueHoB. OOBICHATH SP-
TUOPUTU3AINIO U TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI all€TUJICHA,
Ha3bIBaTh TOMOJIOTH AIIETUJIEHA IO
MEXIyHApOAHOU HOMEHKIIATYpE,
COCTaBJISITh YPABHEHUS PEAKIUH,
XapaKTEePU3YIOMINX XUMUYECKHE
CBOMCTBA alleTUJIEHA




AueruiieH (3THH).
MesxkaccoBasi H30MEpHsl.
sp-I'ubpuau3anus
AIIEKTPOHHBIX OpOHUTAICH.
Peakiuu npricoenuHeHMS,
OKHCIICHUS U
TOJIMMEPH3AIHH AJTKHHOB

2.3. Apensl (apoMaTUYECKHUE YIIIEBOIOPOIBI) (2 1)

Apensl (apomMaTHuecKue
yriaeBoopoabl). benson.
bensonbHOE KONMBLO. TOITyOII.
N3omepus 3amecturtenei.
Peakuuu 3amenienus
(ranoreHupoBaHUE,
HUTPOBAHUE), OKUCIICHUS U
MPUCOEIUHEHHS] APEHOB.
ITectuuunel. ['enHeTnueckas
CBSI3b APEHOB C JIPyTUMHU
YTJIEBOJOPOAaAMHU

11. beH30I1I B €r0 rOMOJIOTH.
CsolicTBa OeH30I1a U €ro
TOMOJIOTOB.

12. Tonyon. Hzomepus
3amecmumeneii.
Jdemoncrpamun. benzon kak

pactBopuTeinb. ['openue 6eH3ona.

OTtHoieHune 6eH30s1a K OpOMHOIMA
BOJIC M pacTBOPY IepMaHTaHaTa
kanusi. OKuCIeHrue ToIyoa

OOBSACHATD IIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI O€H301a.

N3o0paxarh CTPYKTYpHYIO hOpMYyITy
OeH30J1a IByMs criocodbamu.
OOBACHATH, KaK CBOMCTBA OEH30J1a
00yCIIOBJIEHBI CTPOCHUEM €I0
MOJICKYJIBI.

CocTaBisATh ypaBHEHUS PEaKIIUi,
XapaKTePU3YIOIUX XUMUICCKHE
CBOIiCcTBa OE€H30J1a M €r0 TOMOJIOTOB

2.4. TlpupoaHbie UCTOYHHUKY U epepadoTKa yriaeBoA0POI0B (2 u)

[Tpupoanstii ra3z. Hedrs.
[TorryTHbIE HEQTSHBIE ra3bl.
KamenHnslit yrois.
[Teperonka nedru.
Pextudukanmonnas
KOJIOHHA. beH3uH. JIurpouH.
Kepocun. Kpekunr
HedTenpoaykTos. [Tuponus

13. IIpupoaHbIe HICTOYHUKU
yriesoaopoaos. [lepepaboTka
HEePTH.

14. KontpoJasHas padora 1 no
TeMaM «Teopusi XUMHUIECKOTO
CTPOEHUSI OPraHUYECKUX
COEAMHEHUIN», «YTIEBOLOPOIBI».
JlabopaTopHBIi ONBIT.
O3zHakoMyieHHe ¢ oOpa3namMu
IPOAYKTOB HedTenepepaboTKu

XapakTepru30BaTh COCTaB MPUPOIHOTO
rasa u MOoImyTHBIX He()TAHBIX ra30B.
XapakTepu3oBaTh CIIOCOOBI
nepepabotku HepTu. OOBACHATH
oTinnyre OeH31MHa IPSIMOM TIEPErOHKH
OT KPEKHHT - O€H31Ha.

3. Kucaopoacoaep:xamnue opranudeckue coequenus (11 u)

3.1. Cnuprtsl u denosl (3 u)

Kucnopoaconepxaiue
OpTraHWYECKHE COEANHEHUS.
OpnHoaTOMHBIE NPEEIbHbIE
cnupThl. DyHKIUOHATbHAS
rpynna cnupTtos. MeTtanon
(METHJIOBBIN CIUPT). DTAHOI
(3THIIOBBIH CIIUPT).
[IepBHUYHBII, BTOPUYHBIN U

TPETUYHBIA aTOMBI yriepoaa.

Bonoponnas cBA3b.
CnupToBoe OposkeHue.
®epmentsl. Bogopoausie
CBS3U. AJIKOTOJIM3M.
MHOroaTroMHbIE CIIUPTHI.
OTWIEHTJIMKOb. | THLepuH.

15. OnHOoaTOMHBIE NIPEAETIBHBIE
CIUPTBHI.

[lonyuenune, xumMnyeckue
CBOMCTBA U IPUMEHEHNE
OJTHOATOMHBIX IPEJEIIbHBIX
CIUPTOB.

16. MHOroaTOMHBIE CIIUPTHI.
17. ®eHonbl M apoOMaTHYECKUE
CIUPTBHI.

JlabopaTopHbie ONBITHI.
OkucIeHne dTaHOIa OKCHIOM
meau(Il). PactBopenue
IJINLEPUHA B BOAE U PEAKLUS €TI0
¢ ruapokcugom meau(Il).
XuMHuYecKue CBoicTBa (heHoma

N300paxkaTs 0011yto hopMyy
OJHOATOMHBIX MPEAEIIbHBIX CITUPTOB.
OOBsACHATH 00pa3oBaHUE BOJOPOIHOM
CBSI3U U €€ BIUsHUE HA (PU3UUYECKHE
cBoiicTBa criupToB. COCTaBIATH
CTPYKTYpHBIE (POPMYIIBI CITUPTOB U UX
M30MEpOB, HA3bIBATH CIIUPTHI MO
MEKIYHapOAHON HOMEHKIIATYype.
OOBICHATH 3aBUCUMOCTh CBOMCTB
CIIUPTOB OT HANHYUS (HYHKITUOHATEHOM
rpymisl (-OH). CocTaBnsaTh ypaBHEHUS
peakiuii, XapaKTepu3yIOILuX CBONCTBA
CIIUPTOB U UX ITPUMEHEHUE.
XapakTepu3oBarh (PU3NOIOTHIECKOE
IEUCTBUE METAHOJIA U dTaHOJIA.




KauecTBeHHas peakius Ha
MHOT'O2TOMHBIE CITHUPTHI.
®eHonbl. ApoMaTHYECKUE
criupthl. KauecTBeHHas
peakuus Ha GpeHo

CocTaBisiTh ypaBHEHUS PEAKIU,
XapaKTEPU3YIOLIUX CBOWCTBA
MHOI'OaTOMHBIX CIIMPTOB, U POBOJIUTH
KAueCTBEHHYIO PEaKI1IO Ha
MHOT0aToMHbIe CIUPThI. OOBACHATH
3aBHCHMOCTH CBOWCTB (heHOJIa OT
CTPOEHHUSI €r0 MOJIEKYJIbl, B3AUMHOE
BJIMSIHUE aTOMOB B MOJIEKYJIE HA
npumepe ¢peHona. CocTaBisiTh
YpaBHEHUS PEaKLU,
XapaKTEPU3YIOIINX XUMUYECKHE
cBoiicTBa peHona

3.2. Anpnieruibl, KETOHBI U Kap

OOHOBBIE KUCITOTHI (3 1)

KapOonuibHbIe COeMHEHHUS.
KapbonunpHas rpymra.
AnpaeruaHas rpymnmna.
Anpaerunsl. KeToHBI.
Peakiuu okucneHus u
NPUCOCTMHEHUS allbJACTHIIOB.
KauecTBeHHbIE peakiiy Ha
anpaeruapl. KapooHOBEIE
kucnotel. KapbokcunpHas
rpynna (kapookcorpymnmna).
OaHOOCHOBHEBIE MpeAeTbHbIC
KapOOHOBBIE KHCIIOTHI.
MypaBbHHas KUCIOTA.
VYKcycHast KuciaoTa. Anerarbl

18. KapOoHMIIBHBIC COCTUHCHHS
— aNbJIETUBI U KETOHBI.
CBolicTBa 1 MPUMEHEHHUE
aJbJACTUIOB.

19. KapOoHOBBIE KHCITOTHI.
XUMHUYECKUE CBOWCTBA U
MIPUMEHEHHUE OJHOOCHOBHBIX

20. Ilpaxmuueckasn paboma 2
«Tonyuyenne u cBoMcTBa
KapOOHOBBIX KUCITIOT».
JdemoncTpanuu. PactBopenue B
alleTOHE PA3JIMYHbIX
OpPTaHUYECKUX BEIIECTB.
JlabopaTopHbIe ONbITHI.
Oxucnenue MeraHans (3TaHass)
okcuaoM cepedpa(l). Oxucnenue
MeTaHaud (3TaHas)
ruapokcuaoMm meau (IT)

MpEebHBIX KApOOHOBBIX KUCIIOT.

CocraBists (HhopMysIbl H30MEPOB U
TOMOJIOTOB aJIbJIETH/I0B U Ha3bIBaTh UX
10 MEXAYHapOAHONH HOMEHKJIAType.
OOBSCHATH 3aBUCUMOCTh CBOMCTB
QJIBJIETUJIOB OT CTPOEHUS UX
¢yHKIIMOHAIbHOU Ipymnnbl. [I[poBoauTh
KAaueCTBEHHBIE PEAKIIMY HA aJIbJCTUbI.
CocTaBnsATh ypaBHEHUS PEaKIIUi,
XapaKTEPU3YIOIINUX CBOWCTBA
anpaerns1oB. CocTtaBisiTh GOPMYJIbI
M30MEPOB U TOMOJIOTOB KapOOHOBBIX
KHCJIOT U Ha3bIBaTh UX IO
MEXIyHapOJAHON HOMEHKIIAType.
OOBACHATH 3aBUCUMOCThH CBOWCTB
KapOOHOBBIX KUCIIOT OT HAJIMUUS
¢yuknuonansHoM rpynmsl (-COOH).
CocTaBiATh ypaBHEHUS PEAKIINA,
XapaKTEPU3YIOIINX CBOMCTBA
KapOOHOBBIX KUCIOT. [TonyuaTh
YKCYCHYIO KHCIIOTY M JIOKa3bIBaTh, YTO
3TO BEUIECTBO OTHOCUTCS K KJlaccy
kucaoT. OTInyaTh MypaBbUHYIO
KHUCJIOTY OT YKCYCHOU C IIOMOIIIBIO
XAMHUYECKHX PEAKIUMN.

3.3. Cnoxuble 3¢upsl. XKupsr (2 1)

Crnoxuble 3¢upsl. Peakuus
srepudukanuu. [l{erounoit
THJIPOJIU3 CIOXKHOTO 3(upa
(ombuieHue). XKupsl.
CuHTeTH4ECKHNE MOIOLINE
CpenacTBa.

21. CnoxxHble 3UPHI.

22. Kupsl. Moronue cpeacrna.
JemoncTpanuu. O6pasis!
MOIOIIMX M YUCTSIINUX CPEACTB.
JlabopaTopHbIe ONbITHI.
PactBOpHMOCTB KHMPOB,
JI0Ka3aTeNbCTBO X
HeMpeenbHOro XapakTepa,
OMBbUIEHHE KUPOB. CpaBHEHME
CBOWCTB MbUIA M CHHTETUYECKHUX

MOIOIHX CPCIACTB

CocTaBlATh ypaBHEHUS PEAKIIHIA
srepudukanuu. OOBICHITH
OMOJIOTHUYECKYIO POJIb KUPOB.
CoburonaTh mpaBmiia 6€301acHOTO
oOpallieHus co cpeicTBaMu OBITOBOM
XUMHUU




3.4. Yraesoasl (3 u)

VYrneBoasl. MoHOCaxapuibl.
I'moko3a. ®pykrosa.
Onurocaxapupl.
Hucaxapunsl. Caxapo3a.
[Tonucaxapuael. Kpaxmari.
I'mukoren. Peakuus
MOJIMKOHICHCAIUH.
KauectBenHnas peakuus Ha
kpaxmadi. Llemmronosa.
ALeTHILEIUTI0N03a.
Knaccudukanus BoiokoH

23. Yraesonsl. ['mroko3a.
Onurocaxapuel. Caxaposa.
24. TTomucaxapuasl. Kpaxmai.
Llennrono3za.

25. Ilpaxmuueckasn paboma 3
«Penienne s3xkcrepuMeHTaIbHbIX
3a/1a4 Ha MOJIYYCHHE U
pacrno3HaBaHUE OPraHUYECKUX
BEIIICCTBY.

JlaGopaTopHbIe ONBITHI.
CBoiicTBa IIIOKO3BI KaK
AJTBJACTUIOCTIUPTA.
BzaumoneiictBue caxapossl C
TUAPOKCHUIOM KaJIbLIUS.
[IpuroroBneHnne KpaxMaabHOTO
KJIEHCTepa U B3aUMOJICUCTBHE C
nomom. I'maponns kpaxmana.
O3nakomiieHHEe ¢ 00pa3amu
MIPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

OOBACHATH OMOJIOTHYECKYIO POJIh
[II0KO3bL. [IpakTuuecku 10Ka3bIBaTh
Hanuyue GyHKIIMOHAIBHBIX TPYII B
MOJIEKYJIE [JIFOKO3BI.

OOBACHATD, KaK CBOMCTBA Caxapo3bl
CBSI3aHBI C HATMYHEM (DYHKIIMOHATIBLHBIX
rpynn B e€ MOJIeKyJie, U Ha3bIBaTh
00J1aCTH IPUMEHEHHSI CaXxapO3bl.
CocTaBisiTh ypaBHEHUSI PEaKIUi,
XapaKTEepU3YIOIIKUX CBOWCTBA CaXapo3bl.
CocTaBisTh ypaBHEHUS peakiui
TUAPOJIN3a Kpaxmaia u
MOJIMKOHICHCAIIU MOHOCAXapHUIOB.
[IpoBOAMTH KAYECTBEHHYIO PEAKLIUIO HA
Kpaxmai

4. A3oTcoaep:kaniue opranndeckue coequHeHus (5 4)

A3soTconepxamue
OpraHMYECKHUE COETUHEHUS.
AMUHBI. AMUHOTpYyIIA.
AHUINH. AMUHOKHUCIIOTHI.
bunoyApHbI HOH.
[lentuanas (amugHast)
rpynna. [lentuanas
(amuanas) cBsa3b. [lenTunas.
Iomunentuasl. I nuiuH.
benku. Ctpykrypa 6enkoBoit
MOJIEKYJIbI (TIepBUYHAs,
BTOpUYHAsI, TPETUYHAS,
yeTBepTUYHas). JeHaryparus
U Tuaponu3 O6enkoB. LiBeTHbIe
peaknuu Ha OeKH.
A3zoTcoaepkaiue
TETEPOLIMKINYECKHE
coequuenus. [lupuauH.
[Iuppoa. ITupumuaux.
[Iypun. A3oTHCTBIE
ocHoBaHus. HyknenHoBsie
kucnoTel. Hykineotuast.
KommnnemenrapHsie
A30THCTbIE OCHOBaHMUSI.
PapMakoI0ru4eckasi XuMus

26. AMUHBI.

27. AMuHOKHCTOTHI. benkw.

28. AzoTcoaepikariye
TeTEePOIKINYECKIE COCIMHEHUSI.
HyxknenHoBbIe KHCIOTHI.

29. XuMust 1 3I0pOBbE YETIOBEKa.
30. KonTpoabHasi padora 2 1o
temam «Kucnopoacoaepxkaiue
OpraHUYECKUE COCAMHECHHUS,
«A30TCOAEpIKAIIIE OPTaHUIECKHE
COEZIMHEHUS.

JlaGopaTopHblii onbIT. [[BeTHBIE
peakuu Ha OenKu

CocTaBnsATh ypaBHEHHsI peakLUid,
XapaKTEepU3YIOIIMX CBOMCTBA aMUHOB.
OOBACHATH 3aBUCUMOCTb CBOMCTB
aMUHOKHCIIOT OT CTPOEHUS UX
GbyHKIMOHATIBHBIX Ipyml. Ha3bBaTh
aMUHOKHCIIOTBl 10 MEXyHapOIHOM
HOMEHKJIATYpE M COCTaBIIATH
YpaBHEHUSI PEaKIUH,
XapaKTEPU3YIOIIKX X CBOMCTBA.
OOBACHATH OMOJIOTHYECKYIO POJIh
0€eJKOB U MX IpPEeBpalleHUH B
opranusme. [IpoBoauTs 1IBETHBIE
peaKknuu Ha OeJKH.

OOBACHATH OMOJIOTHYECKYIO POJTh
HYKJIEMHOBBIX KHUCJIOT.

ITonb30BaTbCs HHCTPYKIUEN K
JIEKapCTBEHHBIM IIperapaTam

5. Xumust nosiumepos (4 4)




[Tomumepsl. CteneHpb
nosmMepusanuu. Monomep.
CTpyKTypHOE 3BEHO.
TepMonacTuyHbIe
nonuMepbl. CTepeoperyspHbl
e nonumepsl. [lonmmaTrnes.
[Tonunponumnex.
[MomurerpadropatuieH.
TepMopeakTHBHBIE
MOJIMMEPHI.
®enonodopmanbaeruHbe
cMmoutbl. Iimactmaccst.
®eHomuacTel. AMUHOIUIACTBI.
[Tenomnacter. [Ipupoasblit
Kaydyk. Pe3una. D00HUT.
CuHTeTH4ecKre KayqyKH.
CuHTeTH4ecKe BOJOKHA.
Kanpos.

31. CuHTeTHYECKUE TIOJUMEPHI.
KoHnneHcanonHbie TOIMMEpHI.
[lenomnnacTsl.

32. Ilpakmuueckas paboma 4
«Pacno3HaBanue miacTMacc u
BOJIOKOHY.

33. Opranuueckas XUuMusi,
YeJI0BEK U IPUpOJIa.

34. UToroBbii ypoK IO Kypcy
xumun 10 kiacca.
JdemoncTpanuu. O6pasisl
IJ1aCTMACC, CAHTETUYECKUX
Kay4yKOB U CHHTETUYECKUX
BOJIOKOH.

JlaGopaTopHbIii ONBIT.
CaoiicTBa KanpoHa.

3anuchiBaTh YPABHEHUS PEaKIIMi
MOoJIMMCPpHU3allu. 3amnucrIBaThL
YpaBHEHHUS peaKuit
IOJIMKOHAEeHcaluu. Pacio3HaBarh
OpraHUYecKHUe BEIIECTBA, HCIOJb3Ys
KaueCTBEHHbBIC PEaKLIUU

11 kiaace

1. IloBrOopenue kypca xumuu 10
kiacca (1 u)

1. TeopeTuveckue oCHOBbI XumMuu (19 )

1.1. Baxxnelinre XuMu4ecKue MOHATUS U 3aKOHBI (4 1)

XUMUYECKUN DJIEMEHT.
ATOMHBI HOMED.
Maccosoe uncio. Hyknuast.
Pagnonyxmuael. M3oTomsl.
3aK0H COXpaHEHUsI MaCChI
BEILECTB. 3aKOH COXPaHEHUs
Y TIPEBpAILCHHS DHEPTUH.
JedexT macchl.
[Iepnoanueckuit 3aK0H.
DneKTpoHHas: KOHPUTYpaIIHsl.
I'paduueckas rnexTpoHHast
dopmyna. s-, p-, d-u f-
OneMeHTHl. JIaHTAaHOWIEI.
AxTtuHOMBI. VCKyCCTBEHHO
MOJTYYCHHBIE AJIEMEHTHI.
BanentHocts. Bonopoansie
COCTMHCHUS

2. XUMUYECKUN IJIEMEHT.
Hyxnuael. U3otomnbl. 3akoHbI
COXpaHEHHUs MacChl M DHEPTUU B
XUMUHU.

3. [lepuoandeckuii 3aKoH.
Pacnipenenenue 31eKTpoHOB B
aToMax dJIEMEHTOB MaJIbIX U
OOJIBIINUX TTIEPUOJIOB.

4. [lonoxeHue B NEpUOINIECKON
CUCTEME BOAOPO/Ia, JTaHTAHOUIOB,
AKTUHOUJIOB M MCKYCCTBEHHO
MOJTYYEHHBIX 3JIEMEHTOB.

5. BaneHTHOCTb U BaJI€HTHBIE
BO3MOKHOCTH aTOMOB

[Tepeuncnars BaxkHeWIIMe
XapaKTePUCTHKU XUMUYECKOTO
aneMeHTa. OOBSACHATH pa3Inyue MEeXIY
MOHATHSIMH «XUMUYECKUN DIIEMEHT,
CHYKIUI, «A30TOM». [[puMeHsTh
3aKOH COXPaHEHHsI MaCChl BEIECTB MpHU
COCTaBJICHUH YPaBHEHUIH XMMHYECKHIX
peakiuii. OnpeaensaTs MaKCUMaIbHO
BO3MOYKHOE YHMCIIO SJIEKTPOHOB Ha
HHEPIreTUYECKOM YpOBHE. 3allUChIBATh
rpaduyeckue 3JeKTPOHHbIE (POPMYIIbI
S-, p- u d-351eMeHTOB. XapaKTepu30BaTh
MOPSIIOK 3aIIOJTHEHUS DIIEKTPOHAMH
HHEPIreTUYECKUX YPOBHEU U
noaypoBHel B atomax. OOBSCHATD, B
4EM 3aKITI04aeTCsl PU3NUECKUN CMBICT
MOHATHUS «BATEHTHOCTHY». OOBSICHITH,
YeM OIPEeeNIAI0TCS BaJIEHTHBIE
BO3MOYKHOCTH aTOMOB Pa3HBIX
sneMeHTOB. COCTaBIIATh rpaduueckue
DIIEKTPOHHBIE POPMYITBI a30Ta,
docdopa, KHCIOPOaa U CEPHI, a TAKKE
XapaKTeprU30BaTh U3MEHEHHSI PAINyCOB
aTOMOB XMUMHYECKUX JIEMEHTOB TIO
nepuojiaM U A-rpynmnam




\ MIePUOTUYECKON TaOIHIIBI

1.2. Crpoenue Bemiectna (3 9)

Nonnas cBa3p. KoBanentHas
(monsipHas ¥ HEMOJISIpHAas)
CBSI3b. DIIEKTPOHHAS
dbopmyna.

Mertannuueckas CBS3b.
Bonoponnas cBA3b.
['uOpuan3anust aTOMHBIX
opbutaneit. Kpucramisr:
aTOMHBIE, MOJIEKYJISIPHBIE,
HMOHHBIC, METAJUTMYECKUE.
DJlieMeHTapHas siueika.
[Momumopdusm.
[TomumopdHbIe

Mo iuHUKAIIH. AJUTOTPOTIHSL.
N3zomepus. I'omomorust.
XUMUYECKUN CUHTE3

6. OCHOBHEIE BHUEI
XUMHUYECKOM CBI3U. MloHHasa u
KOBaJICHTHAS CBS3b.
Meramindeckas CBS3b.
Bonopoanas cBs3b.

7. IIpoCTpaHCTBEHHOE CTPOECHHUE
MOJIEKYJI.

8. CTpoeHune KpUCTaILIOB.
Kpucramimyeckue pemeTKku.
[TpuunHBI MHOTOOOpA3Us
BeiecTB. JleMOHCTpanuu.
Moenu NOHHBIX, aTOMHEIX,
MOJIEKYJISIPHBIX U
METaJIINYCCKHUX
KPUCTAJUIMYECKUX PEHIETOK.
Mopenu MONEKyII H30MEPOB U
TOMOJIOTOB

OOBACHATH MEXaHNU3M 00pa30BaHUS
MOHHOW U KOBAJIEHTHOM CBSI3U U
OCOOCHHOCTH (PU3MUYECKHX CBOMCTB
HMOHHBIX Y KOBAJICHTHBIX COCTUHEHUH.
CocTaBiATh AJIEKTPOHHBIE POPMYIIBI
MOJIEKYJI KOBJIEHTHBIX COCIMHEHUN.
OOBACHATH MEXaHU3M 00pa30BaHUS
BOJIOPOJTHOM M METAJUIMYECKOM CBS3EM
Y 3aBHCHMOCTb CBOMCTB BEIIECTBA OT
BUJIa XUMUYECKOM CBS3U. OOBICHATH
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OpPTaHWYECKUX ¥ HEOPTaHUIECKHUX
COEJIMHEHUH C MOMOIIBIO
NPEJCTaBICHUN O THOPUAN3AINN
op6uTtaneit. OOBACHATH 3aBUCUMOCTD
CBOICTB BEILIECTBA OT TUIIA €O
KPUCTAITTNYECKON PEIIETKY.
OOBSCHATH MPUYHHBI MHOTO0Opa3usi
BEIIIECTB

1.3. Xumnueckue peakuui (3 u)

OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakuuu. Peakuun
pa3oKeHus, COEAUHEHHUS,
3aMelleHus, oOOMeHa.
DK30TepMUYECKUE U
9HJOTEPMHUUYECKUE PEAKIIHH.
OOpatumble 1 HEOOpaTUMBbIE
peakuuu. TernoBoii 3pdext
peakiuu. 3akoH ['ecca.
Tepmoxumuueckue
ypaBHeHus. Termiora
oOpa3zoBanus. Termiora
cropanust. CKOpocTb
XUMHUYECKON peaKIuH.
AKTHBHPOBaHHBIA KOMIUIEKC.
3aKOH JEMCTBYIOIMX Macc.
Kunernueckoe ypaBHEHHE
peakuuu. Katanmsarop.
Wuruburop. 'omoreHHsIit u
TeTepOreHHbIN KaTaaus3.
Karanntnueckue peakiuu.
XUMHUYECKOE PABHOBECHE.
[Tpunnun Jle Hlatense

9. Kimaccudukanus XuMHIeCKIX
peaKuuid.

10. CkOpOCTh XUMHUUECKUX
peakuuii. Karanus.

11. XumMHnueckoe paBHOBECHUE U
YCJIOBHS €70 CMEIIEHUS.
Jemoncrpaumnu. Pazinunsie
THUIIBI XUMHYECKUX PEaKIIhii,
BHJIEOOTBITHI IO OPraHUYECKON
XUMUHU.

JlabopaTopHBIi ONBIT.
N3yuenue BIUsHUS pa3InUHBIX
(hakTOpoB HA CKOPOCTH
XUMHYECKUX PEAKIUN

Ilepeuncnars npu3HAKU, IO
KOTOPBIM  KJIacCU(UIHPYIOT
XUMHUYECKHE PEAKIIUH.

OOBACHATDH CYLTHOCTh XUMHUECKOMN
peakuuu. CoCcTaBIsATh ypaBHEHUS
XUMHUYECKHUX PEAKINI, OTHOCAIIMXCS K
omnpenenéHHoMy Tuny. OOBsACHATH
BJIMSTHUE KOHIIEHTpAllUi peareHToB Ha
CKOPOCTb TOMOTE€HHBIX M F€TEPOTrE€HHBIX
peakuuii. OOBACHITH BIUSIHUE
pa3InYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKLINH, a TAKKE
3HaYEHHUE NPUMEHEHUS KaTalln3aTopoB
Y UHTUOUTOPOB Ha NPAKTHKE.
OOBACHATH BIAMSHUE U3MEHEHUS
KOHIEHTPALUU OJTHOTO U3
pearupyroumx BEeIECTB, TEMIIEPATyPhbl
Y 1aBJICHUS HA CMELEHNEe XUMUYECKOTO
paBHOBECHS

1.4. PactBopsl (5 1)

JlucriepcHble CUCTEMBI.
PacTtBopBI.
I'pybGoaucnepcHble CUCTEMBI
(CycrieH3uu | dMYIIBCHUH).

12. lucnepcHbie CUCTEMBI.
13. CiocoObl  BBIpaKEHHS
KOHIIEHTPAIIUU PACTBOPOB.
14. Ilpakmuuecxas paboma 1

XapakTepu30BaTh CBOMCTBA Pa3IMYHbBIX
BUJIOB AMCIIEPCHBIX CUCTEM, YKa3bIBaTh
MPUYHHBI KOATYJISLUU KOJUIOUIOB U
3Ha4YeHUe 3TOro sBjeHus. Pemath




Konnmoungaeie pacTBOpsI «IIpuroroBiieHrE paCTBOPOB C
(301m). Aspozosn. MosnsipHast | 3alaHHON MOJISIpHON

KOHIIEHTpAaLusl. KOHIIEHTpaLuei».
ONEKTPOIUTHI. 15. DnexTponurnyeckas
DIIEKTPOIUTHYECKAS nuccounanusa. Bogopoansrit
muccouuanus. CTeneHb 1oKasaresb. Peakiuu HoHHOTO
nucconanuu. KoHcranra oOMeHa.

muccouuanuu. Bogoponusiit | 16. ['maponus opraHuueckux u
nokasareib. Peakiuu HEOPraHUYeCKUX COeTUHEHUH.
noHHoro oomena. ['unponus | JlaboparopHbie ONBITHI.
OpPraHUYECKUX BELIECTB. Omnpenenenue peakLiuu cpeibl
I'mpponus coinent YHUBEPCAIbHBIM UHIUKATOPOM.

I'maponus coneit

3aJjauu Ha IPUTOTOBJIEHUE PAcTBOpa
OIIPEIEIEHHON MOJIIPHON
KOHIIEHTpauuu. ['0TOBUTE pacTBOp
3aIaHHOM MOJISIPHOM KOHLIEHTpaLUK.
OOBACHATH, IOYEMY PACTBOPHI BELLIECTB
C MOHHOW M KOBAJICHTHOM ITOJISIPHOU
CBSI3bI0 ITPOBOJIAT 3JIEKTPUUECKUN TOK.
Omnpenensats pH cpenbl ¢ TOMOIIBIO
YHHUBEPCAIBHOI'O MHIMKATOPA.
OOBSCHATD C O3UIUI TEOPUH
3JIEKTPOIMTUYECKOM TUCCOIMALUU
CYLIHOCTh XUMHUYECKHUX PEaKIIM,
IPOTEKAIOIUX B BOJHOMN Cpejie.
CocTaBiiATh IOJIHBIE M COKpalllEHHBIE
MOHHBIE YpaBHEHUS peakuuii,
XapaKTEepU3YIOIINX OCHOBHbIE CBOMCTBA
BaXHEHIIMX KJIACCOB HEOPTaHMUECKUX
coeuHeHui. OrnpenensaTh peaklnio
Cpellbl pacTBOpa COJIM B BOJIE.
CocraBisTh ypaBHEHHUs peakLuit
TUJIPOJIN3a OPraHUYECKUX U
HEOPraHMYEeCKUX BEIIECTB

1.5. DnekTpoxuMudeckue peakuuu (4 u)

lNanbBaHMYECKN DTIEMEHT. 17. XumMuueckue HCTOUHUKU
Onektpoasl. AHon. Katon. TOKa. Psiji cTaHapTHBIX
AkkymynsTop. TOmIMBHbIN AJEKTPOAHBIX TOTEHIINAJIOB.
JJIEMEHT. DIEKTPOXUMHSL. 18. Koppo3us meramioB u eé
Psin ctannapTHbIX MpenyNpexaeHUE.
9JIEKTPOAHBIX MOTEHIHANO0B. | 19. Dnexrponus.
CrangapTHbI€ yCIOBUS. 20. KonTpoabHas padora 1 o
CranpapTHBIN BOJOpPOIHBIM | TeMe «TeopeTndeckue OCHOBBI
anextpon. Kopposus XUMUN»

METAJIJIOB. XUMUYECKas U

INEKTPOXUMUYECKAs

KOppO3usl. DJIEKTPOIN3

OOBSCHITH IPUHIUIT PAOOTHI
raJbBaHMYECKOIO HJIEMEHTA.
OOBACHATD, KaK YCTPOEH CTaHIapTHBII
BOAOPOJHBIN 1eKTpoA. ITonp30Barecs
PSAJAOM CTaHIAPTHBIX JIEKTPOIAHBIX
noteHHanoB. OTINYaTh XUMHUYECKYIO
KOPPO3HIO OT JIEKTPOXUMUYECKOM.
OOBACHATH MPUHIUIIBI 3AIUTHI
METAIUTUYECKUX U3JICIIHI OT KOPPO3HHU.
OOBACHATD, KaKue MPOLECCHI
MPOUCXOJAT Ha KaTOJe U aHOJIE TIpU
AIIEKTPOJIN3€E PacIIaBOB U pacTBOPOB
cosieii. CocTaBisiTh CyMMapHbI€
YpaBHEHHMsI peaKIMi HJIEKTPOJIN3a

2. Heoprannueckasi xumus (11 9)

2.1. Metams1 (6 1)

JI€rkue u Tsox€npie Metauipl. | 21. OOmias XxapakTepUCTHKA U
JlerkonnaBskue u CMOCOOBI OTYYEHHUSI METAIIIIOB.
TYTOIJIaBKHE METAJIIIBL. 22. O630p METAUTMYECKUX
Menb. Lunk. Turas. snemeHToB A- u b-rpynm.
Xpom. XKenezo. Hukens. 23. Mens. [{unk. Tutan. Xpom.
[Inatuna. CrinaBel. Xenes3o, HUKEND, MIIATHHA.
Jlerupyromue 24. CrutaBbl METAJUIOB.
no6asku. UépHble U 1iBeTHbIE | 25. OKCUIBI U THIPOKCUIBI
Metaiibl. YyryH. Ctais. METaJLIOB.

JlernpoBaHHbIE cTaIN 26. I[Ipakmuueckas paboma 2

«Penienne 3KcriepuMeHTaIbHbBIX
3a71a4 110 TeMe «MeTauib.

XapakTepu3oBaTh 0011e CBOWCTBA
METAJUIOB U PA3bACHATh UX Ha OCHOBE
NPEJICTaBICHUI O CTPOCHUHU aTOMOB
METaJUIOB, METAJUTMYECKON CBS3U U
METAJUTNIECKON KPUCTAIUTHYECKON
pewmérke. mocTpupoBaTh
IPUMEPaMH CIIOCOOBI TIOTYICHUS
METaJUIOB. XapaKTepH30BaTh
XUMHUYECKHE CBOICTBa MeTauioB |A—
1A rpymn 1 aqrOMHHHUSA, COCTABIATh
COOTBETCTBYIOIIHNE YPABHEHHS
peakiuii. OOBICHATH 0COOCHHOCTH




JdemoncTpanuu. O6pasiis
METaJJIOB M UX COCAUHCHUH,
cIL1aBoB. B3aumopeiicreue
METaJUIOB C KHCIIOPOJIOM,
KHCJIOTaMH, BOJIOM.
JlokazarenbcTBO aM(OTEPHOCTH
AITFOMUHHUS M €T0 THIPOKCHIA.
BzaumoneiicTBue Meu U xene3a
C KUCIIOPOJIOM; B3aUMO/ICHCTBHE
MEJIH | JKeJie3a ¢ KUCI0TaMu
(cepHas, constHas). [lomydyenue
ruapokcuaoB Meau (I111) u xpoma
(II), oxcuma menw.
BzaumoneiicTBrue OKCUIOB U
THAPOKCHIOB METAJIJIOB C
Kuciotamu. JlokazaTenbCcTBO
aM(}OTEPHOCTH COSTUHEHUI
xpoma (ILI).

CTPOEHHMS aTOMOB XUMUYECKHUX
3JIEMEHTOB b-Tpynn nepuoauyeckon
cuctemsl /. V1. Menpaeneena.
CocTaBisATh ypaBHEHUS PEaKIIHii,
XapaKTEPU3YIOUIUX CBOMCTBA MENH,
LMHKA, TUTAHA, XPOMa, HKeJe3a.
[IpenckasbiBaTh CBOMCTBA CIUIABA, 3HAS
ero cocraB. OOBICHATD, KaKk
M3MEHSIOTCS CBOMCTBA OKCUIOB U
TUAPOKCHJIOB METAJIOB I10 IEPHOJaM U
A-rpy1maM nepuoandeckoi TabIuIbI.
OOBACHATD, KaK H3MEHSIOTCS] CBOMCTBA
OKCHJIOB ¥ THJIPOKCUJIOB XMMHYECKOTO
3JIEMEHTA C MOBBIIIICHUEM CTEIIEHU
OKHCIIEHUS €ro aToMa. 3aluchiBaTh B
MOJICKYJIIPHOM U MOHHOM BH/JIE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEePU3YIOIIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCUJIOB U
TUAPOKCHJIOB METAJNIOB, a TaKXKe
AKCIIEPUMEHTAIILHO JOKa3bIBATh
HaJu4Me 3TUX CBOMCTB. Pacno3HaBaTh
KaTUOHBI COJIEH C MOMOIIBIO
KaueCTBEHHBIX pEeaKIui

2.1. Hemerasmisl (5 )

Hewmeraimnsl. IIpoctsie
BeleCTBa — HEMETAJLJIbI.
VYrunepon. Kpemunii. A3or.
®docdop. Kucnopon. Cepa.
®Ttop. Xnop. CepHas
KHCIJIOTA. A30THAsl KMCIIOTA.
Bonopoansie coenvHeHust
HEMETAJIJIOB

27. O630p HemeTamwioB. CBOMCTBA
Y IPUMEHEHNE BAKHEHUIITUX
HEMETaJJIOB.

28. Ob1as xapakTepucTuKa
OKCHJIOB HEMETAJJIOB U
KHCIIOPOACOICPKAIINX KHCIIOT.
OxucnuTenbHble CBOUCTBA
CEpHOM M a30THOM KHUCIIOT.
Bonopoansie coennHeHust
HEMETaJJIOB.

29. I'eneTnueckas cBs3b
HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIIECTB.

30. Ilpaxmuueckas paboma 3
«Pemienne 3xcriepuMeHTATBHBIX
3agad o Teme «Hemeramibny.

31. KonTpoabHas padora 2 1o
TeMe «Heopranmueckas Xumusi».
JemoncTpanuu. O6pasis!
HeMeTauIoB. Monenu
KPUCTAJUIMYECKUX  PEIIETOK
anmasa u rpadura. [Tomyuenue
aMMMaKa U XJOpOBOJIOpO/a,
pacTBOpeHHEe WX B BOJE,
JI0Ka3aTeNbCTBO KUCIOTHO-
OCHOBHBIX CBOMCTB 3TUX BEILECTB.
Coxkurasnue yrisi 4 cepsl B

XapakTepu3oBaTh 0011e CBOWCTBA
HEMETAJUIOB U Pa3bsCHATh UX HA
OCHOBE MPEJCTaBICHUN O CTPOCHUU
atroMa. Ha3piBaTh 00J1aCTH IPUMEHEHUS
BAKHEUIIUX HEMETAILIOB.
XapakTepru30BaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJUIOB U
KHCJIOPOJICOACPKALIUX KUCIIOT,
COCTaBJISATh YPAaBHEHUSA
COOTBETCTBYIOIIMX PEAKIMI U
OOBSICHATBH UX B CBETE MPEACTaBICHUI
00 OKHCIIUTETHHO-BOCCTAHOBUTENBHBIX
peakuMsaX U dJIEKTPOJIUTUYECKON
nuccormanuu. CoCTaBIATh YpaBHEHUS
peaxkiuil, XapakTepU3yOLIX
OKHCIIUTEIbHBIE CBOWCTBA CEPHOM U
a30THOM KUCIIOT. XapaKTepu3oBaTh
MU3MEHEHUE CBOMCTB JIETYUUX
BOJOPOJHBIX COCIMHEHUI HEMETAIIIOB
10 IEPUOAY U A- Tpynnam
MIEPUOIUYECKON CUCTEMBI. JlOKa3bIBaTh
B3aUMOCBSI3b HEOPTaHUYECKUX U
OpraHUYEeCKUX COCAVHECHUM.
CocTaBisATh ypaBHEHUS XUMUYECKUX
peakuuii, OTpakaroluX B3aUMOCBS3b
HEOPraHWYECKUX U OPTaHUYECKUX
BEIIECTB, OOBSCHITH UX HA OCHOBE




KHCJIOpPOJIe,  ONpeleeHue
XUMHUYECKUX CBOMCTB MPOTYKTOB
cropanus. Bzaumopeiicteue ¢
MEJbI0 KOHIIEHTPUPOBAHHON
CEpPHOM KHUCIOTHI,
KOHILICHTPUPOBAHHOM U
paz0aBJICHHON a30THON KHUCIOTHI

TEOPHUHU AIEKTPOITUTUYECKOMN
JUCCOLIMAIIMY U TIPEACTABICHUN 00
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX
npoueccax. I[Ipakrnuecku
pacro3HaBaTh BELIECTBA C TOMOLIBIO
Ka4C€CTBCHHBIX peaKI_II/Iﬁ Ha aHUOHBI

3. Xumus u Ku3ub (3 4)

XuMuueckas
MIPOMBIIIEHHOCT.
XuMuueckass TEXHOJIOTHS.
Uépnas MeTaymyprusi.
JlomMeHHas 1eub.
Arnomepanus. Kuciopoansiit
KOHBepTep. bezorxonHoe
MPOU3BOACTBO.
OKOJIOTHYECKHI
MoHUTOpHUHr. [IpenensHo
JIOTTyCTUMbIE KOHIIEHTPAIIUU

32. Xumusl B IPOMBIIIEHHOCTH.
[TpyHLIMIBI XUMUYECKOTO
IIPOU3BOJCTBA. XUMHUKO-
TEXHOJIOTUYECKUE MPUHLUIIBI
IIPOMBIIIJIEHHOT'O MTOJIy4EHUs
MeTajuioB. [IponsBoacTBo uyryHa
U CTaJlu.

33. Xumus B ObITy. XUMHUYECKas
IIPOMBIIIJIEHHOCTh U
OKpy’Karolas cpefa.

34. HTOroBblil ypok o Kypcy
xumun 11 kacca.
Jemonctpanun. OGpasisl
CpeACTB OBITOBOM XMMMH,
MHCTPYKLUU IO UX PUMEHEHHUIO

OOBSCHATH HAyYHBIC TPUHITHUITHI
IIPOM3BOJICTBA HA IPUMEPE
IIPOU3BOJCTBA CEPHOU KUCJIOTHI.
[TepeyncisTh MPUHITUITBI XHMUYECKOTO
MIPOU3BO/JICTBA, HCIIOJIb3yEeMbIC ITPU
MOJTyYCHUU YyTyHA.

CocTaBJIATh ypaBHEHUS XUMHUECKUX
peaKIui, MPOTEKAIOIIMX PU
MOJIYYCHUH YyTYHA U CTaJIH.
CoOmronaTh mpaBuiia 0€301acHOM
paboTHl CO cpelcTBaMH OBITOBOM
XHUMHH.

OOBSCHATH MPUYNHBI XUMHYECKOTO
3arpsi3HEHUS BO3JlyXa, BOJOEMOB U
II0YB
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