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[TOACHUTEJIBHAA 3AIINCKA

N3ydenne XxuMun Ha IPOPUIBLHOM YPOBHE CpeIHEro (IOJHOTo) olIero odpasoBa-

HH HAIIPaBJICHO HA JOCTHXKCHUC CJIEAYIOIIUX neJiei:

OcBoeHue cucTteMbl 3HaHUU O (PYHIAMEHTAJLHBIX 3aKOHAX, TEOPHsX, (pakTax
XUMUH, HEOOXOIUMBIX /ISl TOHUMAHUS HAyYHOU KapTHUHBI MUPA;

OBnajicHHEe YMEHUSIMU: XapaKTEPU30BaTh BEIIECTBA, MaTEpUalbl U XHUMHUUE-
CKH€ PEaKIINH; BBIMOIHATE JJA0OPATOPHBIC IKCIIEPUMEHTHI; TTPOBOJUTh pacue-
ThI IO XUMHYECKUM (OopMysiaM ¥ ypaBHEHHSIM; OCYILIECTBIISATh MOUCK XUMUYE-
CKOU MH(OpMAIIKU U OLIEHUBAThH €€ JI0OCTOBEPHOCTh, OPUEHTUPOBATHCS U MPHU-
HUMATh PEIICHUS B IPOOJIEMHBIX CUTYaIIHSIX;

Pa3BuTHe MO3HABATEIBHBIX MHTEPECOB, U MHTEIUIEKTYalIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN B MPOIECCE M3YUCHUS] XUMUYECKON HAyKU €€ BKJIaJbl B TEXHU-
YECKHI1 TPOLIECC UBWIIM3ALIUN; CIOKHBIX U TPOTUBOPEUMBBIX ITyTEH pa3BUTHS
UJIeW, TEOPUM U KOHLIEIILNN COBPEMEHHOW XUMUU;

Bocnurtanue yOeXIeHHOCTH B TOM, YTO XMMHSI — MOIIHBIA UHCTPYMEHT BO3-
JEUCTBUSL HAa OKPYXKAIOIIYI0 Cpeay, U YyBCTBA OTBETCTBEHHOCTH 3a MPUMEHE-
HHUE MOJIYYCHHBIX 3HAHUN U YMECHUMU;

[IpuMeHeHne MoTy4YeHHbIX 3HaHUW M yMEHUH Uil 0e30macHoil paboTel ¢ Be-
IIECTBaMU B J1a0OpaTOpUu, OBITY M Ha MPOU3BOJICTBE; PEIICHUE MPAKTUUECKUX
3a/1a4 B MOBCEIHEBHOM JKU3HU; MPEAYNPEKICHUE SIBICHUM, HAHOCSIIIUX BpE
3I0POBBIO YEJIOBEKY M OKPYXKAIOLIEH Cpelie; MPOBEACHUS UCCIIEI0BATEIbCKUAX

paboT; CO3HATENHLHOTO BbIOOpa Mpodeccuu, CBSI3aHHON C XUMHEH.

HcxoanbiMu JOKYMEHTAMHU VISl COCTaBJIeHHsl padoyeil mporpamMmbl sSIBH-

JIUCh.

BVII — 2004, yrBepxacHHbI mpukazoM MunooOpazoBanuss PO Ne 1312 or
05.03.2004;
denepaibHBIN KOMIIOHEHT TOCYJapCTBEHHOIO O0pa30BaTEIbHOTO CTaHapTa,

YTBEPKICHHBIN TiprkazoM MunoopazoBanusi PO Ne 1089 ot 09.03.2004;



o @enepalibHbI TepeueHb YYEeOHHKOB, PEKOMEHJOBAHHBIX (JOMYIIEHHBIX) K
HCITOJIb30BAaHUIO B 00pPa30BaTEIbHOM IPOIECCE B 00Pa30BATEIIbHBIX YUpPEXke-
HUSX, PEATU3YIOUX MpPOrpaMMbl  OOIIETO 00pa3oBaHMsI, YTBEPKICHHOIO
npukazoM Ne 379 ot 09.12.2008 r;

o @enepanbHas NpUMEpHas mporpaMmma cpeaHero (mojaHoro) oOmiero odpazo-
BaHUs 110 XMMUHM, CO3JaHHAsl HA OCHOBE (eJepalibHOrO KOMIIOHEHTa rocyaap-
CTBEHHOTO 00pa30BaTEIBLHOIO CTAHAAPTA;

e [lucemo Muno6puayku Poccum ot 01.04.2005 Ne 03-417 «O nepeune yueo-
HOTO U KOMIIBIOTEPHOTO OOOpYIOBaHUS NJIsi OCHAIICHHS 00pa30BaTENIbHbBIX
yupexaeHuiin( « Bectauk oOpazoBanusi», 2005, Ne 11 wmm cailt

http:/www.vestnik.edu.ru).

Pabouast mporpamma pa3zpaboraHa Ha OCHOBE aBTOpckoil mporpammel O.C. 'a0-
puensiHa, COOTBETCTBYIOIIEeH DenepaabHOMy KOMIOHEHTY rOCYJapCTBEHHOIO CTaHIapTa
oOmero obpa3oBaHus M JOMyIIeHHOW MuUHHCTEPCTBOM oOpa3zoBaHusi U Hayku Poccuii-
ckoii denepanuu. (I'abpuensu O.C. IIporpamma kypca xumuu ajsa 8-11 kiaccoB oOiie-
oOpazoBarenbHbix yupexnaenuit / O. C. ['abpuensn. — 2-e uszg., nepepad. u gom. — M.:
Hpoda, 2005.).

Ha u3yuenue npeamera otBoautcst 136 yaca (4 gaca B HeZemro).

B aBTOpPCKYI0 IpOrpaMMy BHECEHbI CJICAYIOLIME U3MECHCHUS .

1) Nsydenne kypca xumun 11 kjacca HauyMHAETCS ¢ TeMbl «MeETOIbl HAYYHOTO
NO3HaHU - 3 4., JI aKTyaJIu3alluy 3HAaHUN 10 0011el XUMUHU, TOTYyYEHHBIX B
8-10 kmaccax.

2) TlpakTuyeckas pabdorta «Pacrmo3HaHue MmjiacTMacce U BOJOKOHY», BBHIY BBIMOJI-
HeHus 3Tod paboThl B 10 kjacce, 3aMeHeHa Ha MpakTUuecKyro padorty «Mc-
CJIEIOBaHUE BOCCTAHOBUTEIBHBIX CBOMCTB METAJLIIOBY.

3) CokpallleHO YUCIIO JAEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB U3-3a HE-
JIOCTaTKa BPEMEHU HA UX BBINOJHEHUE NpH 4 yacax B HEZEIIO, T. K. aBTOPCKAs

mporpamMma mperycCMaTPUBAET 74 yaca B HEICIIO.



JlanHas pabouas mporpaMma MOKET OBITh peaTn30BaHa MPU UCIIOJIb30BAHUN TPa-
JTUITMOHHOW TEXHOJIOTHU OO0YUYEHUS, a TAKXKE JIEMEHTOB JPYTHX COBPEMEHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTHH, MepeoBbIX (POpPM U METOJAOB OOYUYEHUS, TAKUX KaK MPOOJIEMHBIMI
METOJI, pa3BUBaIOIIee 00yUYECHHE, KOMITbIOTEPHBIE TEXHOJIOTUH, TECTOBBIA KOHTPOJb 3HA-
HUW U Jp.

KoHTposib ypoBHS 3HaHUI ydaluxcs MpeaycMaTpuBaeT: MpoBeeHue J1abopaTop-
HBIX, TPAKTUYECKUX, CAMOCTOSATEIBHBIX, TECTOBBIX M KOHTPOJIBHBIX Pa0OT.

B noypo4yHOM IJIaHUPOBAHUM KYPCHUBOM BBIJEIEH MATEPUAII, KOTOPBIN MOJIEKUT

HN3Yy4YCHHUIO, HO HC BKIIIOYACTCs B Tpe60BaHI/I$I K YPOBHIO ITOATOTOBKH BBIITYCKHHUKOB.

TPEBOBAHMHA K YPOBHIO
HHOATOTOBKH BbBIITYCKHHUKOB

B pe3ynomame uzyuenusa xumuu Ha npoQuUIbLHOM YPOGHE YUEHUK 00J1HCEH

3HATH/IOHUMAThH

® DOJIb XUMUU 6 eCHeCmE03HAHUU, €€ CBA3b C IPYTMMHU €CTECTBEHHBIMU Hay-

KaMH, 3HAQUYCHHC B )KU3HHU COBPCMCHHOTI'O O6HICCTB21;

® gajCHeluwue XumuiecKkue NOHAmMuUA . BEICCTBO, XUMUUYECKUU 3JIEMEHT, aTOM,
MOJIEKYJIa, Macca aTOMOB M MOJIEKYJI, MOH, paJuKaJl, aJJIOTPONus, HYKJIHAbl U
W30TOIbI, aTOMHBIE S-, P-, O-OpOMTaIM, XUMHUYECKasl CBSI3b, 3JIEKTPOOTPHUIIA-
TEJIBLHOCTh, BAJECHTHOCTb, CTCIEHb OKHCJCHHUS, THOpUIM3AIS OpOUTAJICH,
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJIb, MOJIApHAash Macca, MOJSPHBIN
00beM, BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, KOMIIJIEKC-
HbIC COEJIMHECHUS, JUCTIEPCHBIE CUCTEMBbI, HCTUHHBIC PACTBOPHI, IJIEKTPOJIUTHU-
yeckasg AUCCOLMAIs, KHUCJIOTHO-OCHOBHBIE PEAKIIMU B BOJHBIX PacTBOpax,
TUJPOJIN3, OKUCIICHUE U BOCCTAHOBJIEHUE, JIEKTPOJIN3, CKOPOCTh XUMUYECKON
peaKIuy, MEXaHU3M PEaKIuu, KaTajau3, TEII0BOM d(P(GEeKT peakiuu, YHTalb-
s, TeIioTa oOpa3oBaHuUs, SHTPOMUS, XUMUUYECKOE paBHOBECHE, KOHCTaHTa
paBHOBeCHUS, YIJIEPOJHBIN CKeneT, (yHKIHOHAIbHAS TpyMNmna, TOMOJIOTHS,

CTPYKTYpPHAsi U IMPOCTPAHCTBEHHAS! U30MEPUS, UHIYKTUBHBIA U ME30MEPHBIN



3¢ deKThl, AMeKTpopuII, HyKIeOo(H, OCHOBHBIE TUIIBI PEAKIIM B HEOpraHUYe-

CKOM ¥ OPraHUYECKON XUMHH;

® OCHOGHblE 3AKOHbI XUMUU’ 3aKOH COXPAHCHUS MacChl BEIIECTB, NIEPHOINYIC-
CKHI 3aKOH, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJpo, 3akoH ['ecca, 3a-

KOH I[GI‘/’ICTBYIOHII/IX MaCC B KHHCTHKC U TCPMOJINHAMHUKE,

® OCHOGHblEe MeopuU Xumuu’. CTPOCHUs aTOMa, XUMUYECKON CBA3HU, JIEKTPOJIU-
TUYECKOU JIMCCOLIMALNM, KUCIOT U OCHOBAHUMN, CTPOCHUSI OPraHUYECKUX CO-
€MHECHUN (BKIJIIOYAsi CTEPEOXUMHUIO), XUMUYECKYI0 KUHETUKY U XUMUUYECKYIO

TCPMOINHAMUKY

® Klaccuuxkayur) u HOMEHKIamypy HEOPTaHUYECKUX U OPraHUYECKHUX CO-

eIUHCHUM;
® npupooOHbvle UCHOYHUKU YTIIEBOJAOPOJOB M CIIOCOOBI UX MEPepabOTKH;

® gewiecmea u Mamepuanbvl, WUPOKO UCHOJIb3Yemble 6 NPAKmuUKe. OCHOBHbIC
METaJlIbl M CIUIaBbl, rpaduT, KBapIl, CTEKIO, IIEMEHT, MUHEpaIbHbIe yao0pe-
HUS, MUHEPAJIbHBIE U OPTAaHUYECKUE KUCIIOTHI, IIEJI0YH, AMMHAK, YII€BOIOPO-
16, (P€HOJ, AaHWJIMH, METAHOJ, 3TaHOJ, ITUJIICHTJIMKOJb, TJIULEPUH, (popMalib-
JIETHUJI, alleTAIBJCTHI, alleTOH, TJII0K03a, caxapo3a, KpaxMal, KjeT4aTKa, aMu-
HOKHCJIOTHI, O€JIKH, UCKYCCTBEHHBIC BOJIOKHA, KayYyKH, IMJIACTMACCHI, KUPBI,

MbLJIa ¥ MOIOIIIUE CPE/ICTRA,
B pe3ynvmame uzyuenus xumuu Ha nPOQPUILHOM YPOGHE YUCHUK 00J1)iCeH YMETh

® naszvleamb N3YyYCHHBIC BCIICCTBA 110 ((TpPIBPIEU'IBHOfI)) u MC)I(I[yHapOI[HOf/'I HO-

MEHKJIATypaMm;

® onpeodensams. BAICHTHOCTh U CTENEHb OKHCICHHUS XUMHUYECKUX 3JIEMEHTOB,
3apsii MOHA, TUIl XMMHYECKON CBSI3U, IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
THUIl KPUCTAJUIMYECKON PEILIETKHU, XapaKkTep Cpe/ibl B BOAHBIX PaCTBOpPAX, OKHC-
JIUTENb U BOCCTAHOBUTEIh, HAMPABJICHUE CMEIIICHUSI PABHOBECHS IO BIUSHU-
€M Pa3IUYHBIX (PAKTOPOB, U30MEPHI M TOMOJIOTH, TPUHAIIICKHOCTH BEIECTB K

pas3IMIHBIM KJIaCCaM OPraHN4YCCKHX COCﬂHHCHHﬁ, XapaKTep B3aUMHOI'O BJIMA-



HUsI aTOMOB B MOJIEKYJIaX, THIBI PEAKLIUKA B HEOPraHUYECKOU U OPTraHNYECKOU

XUMUH;

® xapaxmepuzoeamsp. S- , P- U 0-371eMEHTHI 110 WX TOJOKCHUIO B TIEPHOIMYC-
ckoit cucteme JI.Ml.MenaeneeBa; oOline XHMHYECKHE CBONMCTBA METAJIIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHHI; CTPOCHUE U
CBOMCTBAa OPTraHWYECKUX COCIMHECHHH (YTJIEBOJOPOAOB, CIMPTOB, (EHOJIOB,
aJbJIETUIIOB U KETOHOB, KAPOOHOBBIX KUCJIOT, aMUHOB, aMUHOKUCIIOT U YTJIe-

BOJIOB);

® 00BACHAMY. 3aBUCUMOCTH CBOMCTB XMMHUYECKOTO 3JIEMEHTa U 00pa30BaHHBIX
VM BEUIECTB OT MOJIOXKEHUS B nnepuoandeckout cucreme .M. Menaeneesa; 3a-
BUCUMOCTb CBONCTB HEOPTaHMYECKHUX BEIIECTB OT HMX COCTaBa U CTPOCHUS;
IPUPOAY U CIIOCOOBI 00pa30BaHUs XUMUYECKOMN CBSA3HU; 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT Pa3IMYHbIX (PAaKTOPOB, PEaKIMOHHON CIOCOOHOCTH

OPraHUYICCKUX COG,[[I/IHGHI/Iﬁ OT CTPOCHHUA UX MOJICKYJI;

® BbINOJIHAMb XUMUYECKUU IKcnepumernm 110. pPaCIIO3HABAHUIO Ba)KHEHIITNX
HCOPIraHUYCCKHUX M OPraHUYCCKUX BCHICCTB, IIOJYYCHHIO KOHKPCTHBIX BC-

IECTB, OTHOCAIIMXCS K U3YYEHHBIM KJIacCaM COEJIMHEHMUI;
® nPoBOOUmMP PACUETHI IO XUMUUYECKUM (POPMYJIaM U YPaBHEHUSIM PEAKIIHA;

® ocyuiecmenams CaMOCTOSITEIIbHBIA TMOUCK XUMHYECKON WHMOpMAaIuu ¢ uc-
MOJIb30BAHUEM PA3JIUYHBIX MCTOYHUKOB (CHPABOYHBIX, HAYYHBIX M HAYYHO-
MOMYJISIPHBIX M3JIaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
UCIIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JJisi 00paOOTKH W Tepeaavy WH-

(dopMalMK U ee MPEACTABICHUS B Pa3IMYHbBIX opMax;

B pezynomame usyuenun xumuu na npouibHom ypoeHe YUEeHUK 00J1CeH WC-
N0JIb30BATH NMPUOOPETEHHbIE 3HAHUSA M YMEHHS B MPAKTHYECKOM 1eATeJIbHOCTH

n HOBCCHHCBHOﬁ ZKM3HU QJIA:

® [IOHMMAaHUS TJIO0ATBHBIX MPOOJIEM, CTOSIIUX MEPET YeIIOBEUECTBOM: IKOJIOTH-

YECKUX, OHCPICTUUICCKHX U ChIPbCBBIX;



OOBSICHEHHUS] XUMUYECKUX SIBJICHHUM, MPOUCXOIAIINX B MPUPOJE, OBITY U Ha

MIPOU3BOJICTBE;
AKOJIOTMYECKU IPAMOTHOTO NTOBEACHUS B OKPYXKAIOILIEH CpeJIe;

OOCHKH BIIMAHHUA XHUMHUYCCKOI'O 3arpA3HCHUA Opr}KaIOHICﬁ Cpcabl Ha opra-

HU3M YeJIOBEKa U APYTHe KUBbIE OPTaHU3MBbIL;
0e3omacHo paboThI C BellecTBaMu B J1abopaTopuu, ObITY U Ha TPOU3BOJICTBE;

OIIPCACIICHUA BO3MOXHOCTHU IIPOTCKAHHA XHUMHUYCCKUX npeBpameHHfI B pas-

JIMYHBIX YCIOBUAX U OICHKH HUX HOCHCIICTBHﬁ;

pacClioO3HaBaHUsA U I/IIIGHTI/I(i)I/IKaI_[I/II/I Ba)KHEHUIIINX BCHICCTB M MAaTCpPHUAJIOB,

OLCHKHN Ka4YCCTBa MMUThEBOM BOJbBI U OTACJIbHBIX IMUIICBBIX IIPOAYKTOB,

KpHTHIIGCKOﬁ OIOCHKHN HOCTOBCPHOCTHU XUMHUYECKOMN I/IH(i)OpMaHI/II/I, IIOCTYyIIaro-

meﬁ N3 pa3IMYHbIX UCTOYHHUKOB.

TemaTHuyeckoe NJIAHUPOBAHUE

Nori/m HaumenoBanue Tembl Bcero N3 Hux
yacoB | [Ipaktuueckue pa- KonTponbHble
00TbI paboThI
1. MeToabl HAYYHOTO MO- 3
3HAHUSA
2. OCHOBBI TeOpPEeTHYECKOI 48
XUMHUH
2.1 Crpoenue atoma 10 K/p Ne' 1
2.2 CrpoeHune BemecTna 15 K/p Ne 2
2.3 XUMHUYECKHE pEeaKIuu 23 2 K/p Ne 3
3. Heoprannyeckasi xumms 76 8 K/p Ne 4
4. XuMus 1 00111eCTBO 9
HUTOI'O: 136 10 4




COILEPKAHHUE

METOAbI HAYYHOI'O TIO3HAHUS (3 yac)

HayuHble MeTOABI HCCIIEIOBAHNS XUMUYECKHUX BEIIECTB U MpeBpalleHuii. Posb xu-
MHUYECKOT0 HKCIIEPUMEHTA B MO3HAHUU MIPUPOJBL. Modenruposanue XumMuiecKux saeieHul.
Bzaumocesaze xumuu, puzuku, mamemamuxu u buonrocuu. EcmecmeenHonayynas KapmuHa
mupa.

Jemoncmpayuu
AHanu3 U CUHTE3 XUMUYECKUX BEILIECTB.

VYYeHnK JTOJIDKEH YMETh:
MPOBOAUTH CAMOCTOSITEILHBIN MMOMCK XUMUYECKON MH(POPMAITUU C UCTIOIb30BAaHUEM Pa3-
JIMYHBIX UCTOYHUKOB;

OCHOBBI TEOPETUYECKOMN XUMMMU (48 uac)

AtoM. Mogenu ctpoeHust aroMa. Aapo u HykiIoHbl. HyKnuasl U U30TOMBL. DIIEK-
TpoH. [lyanusm snekrpona. KBanroselie uncna. ATomHas opoutaiib. Pacnipenenenue smek-
TPOHOB 10 OPOUTANISIM B COOTBETCTBHH ¢ NpuHIUIIOM [laynu u npaBuiom XyHzaa. Dnek-
TpoHHas KoHUrypanus aroma. BaneHtasie anekTpoHbl. OCHOBHOE U BO30YK/IEHHBIE CO-
CTOSIHUSI aTOMOB.

DJIeKTpOHHAs KiIacCH(PHUKAIUSA XUMUYCCKUX IIEMEHTOB (S-, P-, d- 2JIeMEHTHI).
DJNIeKTPOHHBIE KOH(PUTYpPAIITU ATOMOB TIEPEXOHBIX AJIEMEHTOB.

CoBpemeHHas PopMyITUPOBKA MEPUOINYECKOTO 3aKOHA U COBPEMEHHOE COCTOSIHUE
MEPUOINYECKON CUCTEMBI XUMUYeCKuX aneMeHToB [[.M.Menneneena. [lepuoanueckue
CBOMCTBA AJIEMEHTOB (aTOMHBIE PAJNYChl, SHEPTUsl HOHU3ALMHK) U 00pa30BaHHbBIX UMH
BELIECTB.

MoJiekyJabl 1 XUMHYeCKas ¢BsA3b. KOoBalieHTHAas CB3b, €€ pa3HOBUIHOCTU U M€-
XaHU3MbI 00pa30BaHUs. XapaKTEPUCTUKHU KOBAJICHTHON CBA3U. KOMIUIEKCHBIE COeTuHE-
HUA. DIEKTPOOTPUIIATEIHHOCTh. CTENEHb OKUCIICHHS U BAJICHTHOCTD. [ MOpuan3anus
aTOMHBIX opouTaneii. [IpoctpancTBeHHOE cTpoeHue Mosiekyd. [lonsapHOCTh MOJIEeKyI.
HNonnas cBA3b. Metamummueckas cBsA3b. BogopoaHas cBs3b. Meocmonekynaprble 83aumo-
Oeticmeus. EnuHas mpupoia XUMUYECKUX CBS3CH.

BemectBa MONIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHUsl. COBPEMEHHBIE TIPE/I-
CTaBJICHUS O CTPOEHUU TBEPJBIX, )KUAKUX U Ta3000pa3HbIX BeliecTB. Kpucrainnueckue u
amopdHbIe BelecTBa. TUIBI KPUCTAITMYECKUX PEIIETOK (aToMapHasi, MOJIEKYJIsipHasi,
HMOHHAasl, MeTaJuInuecKas). 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIA KPUCTAUIUUECKUX pe-
HIETOK.

[IprunHbI MHOTOOOpPAa3Usl BEIIECTB: U30MEPHs, FTOMOJIOTHS, aJUIOTPOTMHSI, U30TOIHS.

Knaccudukanys u HOMEHKIATypa HEOPTaHUIECKUX U OPTaHUYECKUX BEIICCTB.

Yucrele BemiecTBa U cMecu. JucnepcHbie cucteMbl. Kosnouonwle cucmemui. Vc-
THUHHBIE pacTBOPHI. PacTBopenne kak GU3NKO-XUMHUUECKHH mporiecc. TermnoBblie SsBICHUS
npu pactBopeHuU. CriocoObl BBIPpAXKEHHUSI KOHIIEHTPAIIMU PAaCTBOPOB: MAaCCOBAs JOJIS pac-
TBOPEHHOI'O BEILIECTBA, MOJISIPHASL U MOJIAIbHAS KOHLICHTPALIUH.



XuMHYeCKHe peaKkliu, uX Kiaccu(uKalus B HEOPraHMUECKON 1 OpraHu4ecKon
XUMUHU.

3aKOHOMEPHOCTH MPOTEKAHUSI XUMUUYECKHUX peakuuid. Ternosbie 3¢ (HEKTh peak-
. Tepmoxummuueckue ypaBHenus. [lonarue 06 sHTanbNUU U SHTpONUU. Iuepaus I uo-
Oca. 3axoH ['ecca u cieICTBUS U3 HETO.

CKOpOCTh peakIiuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (haKTOPOB. 3aKOH JIEHCTBYIO-
IIMX Macc. DJIEMEHTAapHbIC U CIIOKHBIE peakuuu. Mexanuzm peakyuu. JHEPrusi aKTUBA-
nun. Karanusanu3aTopsl U Kataiu3 (TOMOTEHHBIN, TeTEPOTeHHBIN, (DEPMEHTATHBHBIN ).

OOpatumocThb peakiuii. Xumudyeckoe papHoBecue. Koncranra paHoBecus. CMenie-
HUE paBHOBECUS MO AECTBUEM paznuuHbIX (akTopoB. [Ipuniun Jle [arensbe.

Onextponntryeckas nucconuanus. CUibHbIE U cila0ble 31eKTpoauThl. KoHcTanTa
auccormanui. Peakiun nonHoro oomena. [lpoussedenue pacmsopumocmu. KuciotHo-
OCHOBHBIE B3aMO/ICHCTBUS B pacTBOpax. AM(OTEepHOCTh. HonHoe npoussedenue 800bi.
Bonopoansiii mokazarens (pH) pactBopa.

['uaponan3 OpraHuvYecKUX U HEOPTaHMYECKUX COCUHEHNIN. 3HaYE€HHUE TUIPOJIN3a B
Ounonornyeckux oOMEHHBIX mpoiieccax. [I[puMeHenne ruponan3a B IpOMBIIUICHHOCTH
(OMBUICHUH KUPOB, TOTYUYCHHUE TUAPOIUIHOTO CITUPTA).

OKHUCANTENBPHO-BOCCTAHOBUTEIIbHBIE PEAKIUU. METObI 3JIEKTPOHHOTO U 3J1€K-
mponHo-uoHHo2o 6ananca. HampapieHue oKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.
P50 cmanoapmuuix snexmpoonsix nomenyuanos. Kopposusi METaioB U €€ BUIbI (XUMU-
yeckas U jeKkTpoxummudeckasi). CriocoObl 3allUThl OT KOPPO3UHU.

XUMUYECKUE UCTOYHUKU TOKA. ['albBAaHUYECKHE U TOILUIUBHBIC DJIEMEHTBI, aKKYMYJISITO-
PBI. DJEKTPOIU3 PACTBOPOB U PACILIIABOB. DIIEKTPOJIUTHIECKOE TTOYYEHNE [ETOYHBIX,
LIEJI0YHO3EMETBHBIX METAIUIOB U AIFOMUHHUS. | [pakTHUeckoe NpUMEHEHHE IIEKTPOJIN3A.
Hemoncmpauuu

Mopeny NOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUTMYECKUX KPUCTAIIMYECKUX penie-
TOK.

Mogenu MOoJIEKyJI U30MEPOB U TOMOJIOTOB.

[Tomydyenue anmoTponHbix MoauduUKanuii cepsl u pocdopa.

PactBopenue okpaiiieHHbIX BeliecTB B Boje (cynbdara meau (1), mepmanranarta xamus,
xmopuaa xenesa (I11)).

3asucumocms ckopocmu peakyuy om KOHYEHmpayuu u memnepamypbi.

Pasnoxenne nepokcuia BoJOpo/ia B MPUCYTCTBUU KaTanu3aTopa (okcuaa maprania (1V)
u (hepMeHTa (KaTagasbl).

OOpasipl NUILEBBIX, KOCMETHUECKUX, OMOJIOTUYECKUX U MEAUIMHCKUX 30J1€H U resei.
Oddexr Tunpans.

Jlabopamopnuvie onvimaol

Ornpenenenue xapakrepa cpepl pacTBOpa ¢ MOMOUIBIO YHUBEPCATBHOTO NHIUKATOPA.
[IpoBenenue peakiyii HOHHOTO OOMEHA JIJIsl XapaKTePUCTUKH CBOMCTB AJIEKTPOJIUTOB.
Ilpakmuueckue 3anamus

[IpuroroBienue pacTBopa 3a1aHHOM MOJIIPHOW KOHLICHTPALIUH.

Nnentudukarms HeOpraHUIECKUX COSTUHEHUH.

Y4YeHuK JTOJKEH 3HATD:




BadICHeliuUe XUMU4ecKue NOHAmMuUsl: BEECTBO, XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa,
aTOMHasi U MOJIEKYJISIpHAsl Macca, MOH, aJUIOTPOIHS, U30TOMbI, XUMUYECKasl CBSI3b, DJICK-
TPOOTPHULIATEILHOCTD, BaJICHTHOCTh, BAJICHTHOCTb, CTENICHb OKHUCIICHUS, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIH 00bEM, BEIIECTBAa MOJIEKYJIIPHOT'O U HEMOJICKYJIIPHOTO CTPOCHHS,
PacTBOPBI, AICKTPOJIUT U HEIJICKTPOIUT, ANEKTPOIUTHYECKAS TUCCOLIMALINS, OKUCIUTEh
¥ BOCCTaHOBUTEIb, OKUCJIEHHE BOCCTAaHOBJICHUE, TEIJIOBOM 3 (DEKT peakiuu, CKOPOCTh
XUMHUYECKOUN peakinu, KaTajanu3, XUMAYE€CKOE PABHOBECHE;

OCHOBHbIE 3aKOHbL XUMUU. COXPAHEHHSI MacCChl BEIIECTB, TOCTOSHCTBA COCTaBAa, IEPUO-
JMYECKUM 3aKOH;

OCHOBHblEe MeopUU XUMUU: XAMUYECKOUN CBSI3U JICKTPOIUTUYECKON TUCCOLIUALINH;
Y4eHHK J0JDKEH YMETh:

onpeoensamys: BAJICHTHOCTb U CTENIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB, TUI XUMUYE-
CKOM CBSI3HM B COCIMHEHUAX, 3aps/l HOHA, XapaKTep CPEIbl B BOJAHBIX pACTBOpPAxX HEOpra-
HUYECKUX COCJTUHCHMUSX,

Xapaxkmepu3o6amu: JIEMEHTHI MaJIbIX TIEPUOI0B M0 UX mosioxkeHuro B [ICXI; obmme
XAMHUYECKUE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX CO-
eIUHCHUM;

00BACHAMYb: 3ABUCUMOCTDh CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS;, MPUPOIAY XUMHU-
YeCKOM CBSI3M (MOHHOM, KOBAJCHTHOMN, METaJUTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMH-
YECKOM peaKIuy 1 MOJOKECHHUS XMMHUYECKOTO PAaBHOBECHS OT PA3JIMUYHBIX (haKTOPOB;
npoeooums CaMOCTOSITEIIbHBIN MOMCK XUMUYECKONW MHPOPMAIUU C UCTIOTb30BaHUEM Pa3-
JIMYHBIX UCTOYHUKOB;

HCII0JIb30BATH MIPUOOPETEHHbIC 3HAHUS M YMEHUS B IPAKTHYECKOM AeSITeJIbHOCTH U
NOBCEIHEBHOM KU3HHU JIfA:

0e301acHoro oopanieHus ¢ TOPrOYMMU U TOKCUYHBIMU BELECTBaMU, J1aOOPATOPHBIM 000-
PYZOBaHHUEM;

MIPUTOTOBJICHUE PACTBOPOB 3aJJaHHON KOHIICHTPAIIMK B OBITY W Ha MPOU3BOCTBE.

HEOPI'AHUYECKASI XUMMSI (76 uacoB)

XapakTepHble XUMUYECKHE CBOMCTBA METAJNIOB, HEMETAJJIOB U OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCITUHCHUN.

Bonopoa. [Tonoxenue Bogopona B Ilepuoanueckoii cucreme. M3omonst 600opooa.
CoenuHeHust BOJOpoJa ¢ MeTajlilaMy U HeMmeTauiamu. Boga. JKecTkocTh BO/IbI U CTIOCOOBI
ee ycrpaHeHnus. Tskenas Boza.

["anorensr. O01Ias XapaKTEPUCTHUKA OATPYNIBI rajloreHoB. OCOOEHHOCTH XUMUU
¢dropa. ['amorenoBogopoabl. [lonyueHue ragoreHoBo10po10B. [IoHsSITHE O IEMHBIX peak-
1usix. ['aoreHoBo10poIHbIE KUCIOTHI M MX COJIU — TayioreHu bl KauecTBeHHas peakius
Ha rajoreHu1-uoHsl. Kuciopoacoaepxamnme coeAMHEHUS XJI0pa.

[IprmeHeHne rajJoreHOB U NX BaXXHEUIINX COEAUHECHUH.

Kucnopon, ero ¢pusznueckne 1 XMuMUYECKUE CBOWCTBA, MOTYyYECHUE U TIPUMECHEHHE,
HaxoJaeHue B npupojae. Amnorponusi. O30H, €ro CBOMCTBA, MOJTYyYECHUE U TPUMEHEHHUE.
Oxkcuppl 1 nepokcusl. [lepokcua Bogopoaa, €ro OKUCIUTENbHbIE CBOMCTBA U TPUMEHE-
HUE.



Cepa. Amnotponusi cepbl. PU3MUECKUE U XUMUUYECKHE CBOMCTBA CEPHI, €€ MoTyye-
HUE U IPUMEHEHHE, HaXoxIeHue B mpupojie. CepoBoAopo/I, ero Gusnieckre u Xummuye-
CKHE CBOICTBa, OJly4eHHE U PUMEHEHUE, HaxoxaeHue B pupoae. Cynbdubl. Okcun
cepsl (1V), ero ¢pusnueckne 1 XUMUYECKHUE CBOMCTBA, MOJTydyeHUE U mpuMeHeHue. OKcu
cepsl (VI), ero ¢pusnueckrue 1 XUMUYECKUE CBOMCTBA, IOJyuyeHue U npuMeHeHune. CepHu-
cTast KucyioTa u cynbdurel. CepHas KUCIO0Ta, CBOWCTBA Pa30aBICHHON 1 KOHIIEHTPUPOBaH-
HOM cepHol kucioT. CepHas kuciorta kak okucinutenb. Cynbdarel. KauecTBeHHbIE peak-
1[I Ha CyIb(PUI-, CyTbPUT- U CyNb(aT-HOHBI.

A30T, ero gusuveckre U XMMHIECKHUE CBOICTBA, MOJIyYeHNE U IPUMEHEHHUE, HaX0-
XKaeHue B mpupojae. Hutpuapl. AMMuak, ero Gpu3ndeckiue 1 XUMUYECKHE CBOWCTBA, MOTY-
YeHHe U IpuMeHeHne. AMmuadHas Boaa. ObpazoBanue nona ammonus. Conu aMMOHHS,
UX CBOMCTBA, MOTy4YeHHE U puMeHeHue. KauecTBenHas peakius Ha noH aMmMoHus. Ok-
cua azota (Il), ero pusnyeckue n XuMUUECKHE CBONCTBA, MOTy4YeHHE U mpuMeHnenue. Ox-
cup azota (1V), ero puznueckre 1 XUMUYECKHUE CBOMCTBA, MOJIyYeHUE U IIPUMEHEHHUE.
Oxkcun azora (I11) u a3otuctas xkucnora, okcup azota (V) u azotHas kuciora. CBoicTBa
a30THOM KHUCJIOTHI, €€ MoTyYeHue U npuMeHenune. Hurpatel, ux ¢puznueckue u XuMu4e-
CKHE CBOMCTBA, IPUMEHEHHUE.

docdop. Amnorporus dhochopa. CBoicTBa, TOTYyUYESHUE U IPUMEHEHHE OEI0r0 U
kpacHoro ¢ocdopa. Dochun. Oxcunsl pocdopa (I u V). dochopusie kucnotsl. OpTo-
docdartsl.

VYrnepoa. Amnnotponus yriaepoja (anmas, rpadur, kapouH, QysuiepeH). AKTUBUPO-
BaHHBIN yrosb. AjncopOuusa. CBoicTBa, NOJyYeHUE U TpuMeHeHue yriist. KapOubl kanb-
1Us1, AIFOMUHUSA U dcee3d. Y TApHBIN U YTICKUCIBIN Ta3bl, X (U3NYECKUE U XUMUYECKUE
CBOMCTBA, MOJIyYCHUE U IPUMEHEHHUE. YTOJbHAsI KUCIOTa U €€ coyik (KapOOHATHI U TH/I-
pokapOoHaThl). KauecTBeHHast peakiiusi Ha KapOOHAT-HOH.

Kpemnuii, amnorponusi, Gusnyeckre 1 XMMUYECKHE CBOMCTBA KPEMHUSI, MOTyYCHUE
U IpuMeHeHue, Haxoxaenue B npupoae. Cunanbl. Oxeun kpemuus (1V). Kpemauessie
KHUCJIOTHI, CUIMKaThl. CUJIMKAaTHAS POMBIIIIEHHOCTD.

bracopoonvie eazvi. Coeounenus oracopoonuvix 2azos. Ilpumenenue.

[lemounbie MeTamibl. OOMIas XapakTepucTUKa noaArpymisl. Gusndeckue u XuMu-
YeCKHe CBOMCTBA IUTHS, HATpus U Kanus. VX mosydeHre u npuMeHeHne, Hax0X/IeHUE B
npupoje. OKCUIBI U TIEPOKCUIBI HATPUS U Kaius. EKue menoun, uX CBOWCTBa, MOTyYe-
Hue u npuMmeHeHue. Coyu meI0YHbIX MeTauioB. Pacro3HaBanue KaTHOHOB HATPUS U Ka-
TSl

[lenouHo-3eMenbHbIe MeTaiuTbl. O0LIas XapakTepucTUKa NoArpynmnel. dusndeckue
Y XMMHUYECKUE CBOMCTBA MarHus M KaJbIUs, UX IMOJIyYEeHUE U IPUMCHCHUE, HAX0XKICHHUE
B mipupoae. Coyv KanmbIis ¥ MarHusl, X 3HAYCHHUE B TIPUPOJIC U )KU3HH YETIOBEKA.

AnromMuHUi, ero pu3ndecKkne 1 XMMUYECKUE CBOMCTBA, TIOMyUYeHUE U IPUMEHEHHE,
HAX0XJICHUE B IpUpOJIe. ANFOMOCHINKATHI. AM(POTEPHOCTh OKCH/IA U THIPOKCHIA AITFO-
Munus. Coau amtOMUHUSL.

[TepexonHbie aneMeHThI (cepedpo, Me/ib, IUHK, XPOM, PTYTh, MapraHell, ’KeJe30),
O0COOEHHOCTH CTPOEHHUSI AaTOMOB, (PU3UYECKUE U XUMUYECKHE CBOMCTBA, MOJTYYCHHE U
npumMeHeHne. OKCHUIIBI ¥ TUAPOKCHUIBI ITUX METAJIOB, 3aBUCUMOCTh MX CBOWCTB OT CTe-
MIEHU OKWCJIEHUS dJIeMeHTa. BakHeime com nepexoHbixX 21eMeHTOB. OKUCITUTEIbHbBIE



CBONMCTBA COJIEW XpOMa U MapraHia B BBICILIEH CTENIEHU OKUCIIEHUs. KoMIIIEKCHBIE CO-
€IUHEHUS IEPEXOIHBIX 2JIEMEHTOB.
O61mue criocoObl nosyueHus MetayioB. [lousatue o metautypruu. CriiaBsl (uep-
HbIE U BETHBIC). [[pOM3BOICTBO UyryHa U CTaJH.
Hemoncmpayuu
B3aumozencTBre METAIIIOB C HEMETAJUIAMU U BOJIOM.
OMnBITEI IO KOPPO3HUH U 3aLUTE METAILIOB OT KOPPO3UHU.
B3anmoneiicTBre okcuaa Kajaplus ¢ BOJOU.
YcTrpaHeHne )KECTKOCTH BO/IBL.
KadecTBeHHas peakiusi Ha MOHBI KAJbIUS U Oapwsl.
JIloka3aTenbCTBO MEXaHUYECKOW MPOYHOCTH OKCHIHOW TJIEHKHU aJTFOMUHMUSL.
OTHOIlIEHHE aTIOMUHMS K KOHIEHTPUPOBAHHON a30THOM KUCIIOTE.
OO0pa31bl METAIIOB, UX OKCUAOB U HEKOTOPHIX COJICH.
[Tomydyenue u cBoiicTBa rusipokcuaa xpoma (I11).
OKucauTeNbHBIE CBOMCTBA TUXPOMATOB.
['openue xkeine3a B KUCIOPOJE U XIIOPE.
OnBbIThI, BBISICHAIONIME OTHOIIICHHE JKEJI€3a K KOHIEHTPUPOBAHHBIM KUCIOTaM.
[Tomyuyenue runpoxcuaos xenesa (II) u (I11), ux cBoiicTaa.
CuHTE3 XJI0pOBOJOPOJIA U PACTBOPEHHUE €TO B BOJE.
B3auMHO€ BbITECHEHUE TaJIOT€HOB U3 UX COCAUHEHUN.
[Tomy4yeHne auIOTPOITHBIX BUAOU3MEHEHUN KHUCIOPOJIA U CEPBI.
B3aumopenicTBre cephl C BOAOPOJIOM U KUCIOPOIAOM.
JleiicTBUE KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI HA METAJUIBI (IIUHK, ME/b) U OpraHUYe-
CKHE BellecTBa (1IeJUTI0JI03Y, Caxaposy).
PactBopenune ammuaka B BoJe€.
[Tomy4yeHne a30THOM KUCJIOTHI U3 HUTPATOB U O3HAKOMJICHUE C €€ CBOMCTBAMU: B3aUMO-
JIICUCTBHUE C MEbIO.
TepMuueckoe pas3iaoKeHUe CoJIe aMMOHMUS.
[Tonyuenne okcuaa yraepoaa (IV), B3auMoaeicTBue ero ¢ BOJI0M U TBEPIAbIM THAPOKCH-
JIOM HaTpHsl.
[Tomy4yeHne KpeMHUEBOM KUCIIOTHI.
O3HakoMIIEHHE ¢ 00pa3IlaMu CTEKJIa, KEPaMUYECKUX MaTepUalioB.
Jlabopamopnwie onvimuol
O3HakomiieHHE ¢ 00pa3llaMi METAJJIOB U CIJIABOB.
[TpeBpaiienne kapOoHaTa KAJIbIMS B TUAPOKAPOOHAT U THIpoKapOoHaTa B KapOOHAT.
[Tomy4yeHnue ruapoKCUIa ATFOMUHUSA U UCCIEOBAHUE €TI0 CBOWCTB.
I'mpponus cosen alroMUHUS.
Oxucnenue conu xpoma (II1) mepokcuom Bosiopoa.
OkucnuTenbHbIe CBOMCTBA EPMAHTaHATA Kalvs U AUXpoMaTa Kajaus B pa3HbIX Cpejiax.
B3aumoencTBre THAPOKCUIOB JKENe3a C KUCIOTAMMU.
B3aumoneiictBue conu xene3a (II) ¢ mepmanranatom Kamusi.
KauectBeHnnsie peakuuu Ha conu kene3a (II) u (111).
O3HakoMiIeHHE ¢ 00pa3aMy YyryHa U CTalH.
Peuienue sxcriepuMeHTaIbHBIX 337]a4 HA PACIIO3HABAHUE COEMHEHUN METAJIIOB.
N3yueHune CBOMCTB COJSHOM KUCIIOTHI.



O3HaKOMIIEHHE C CEPOM U €€ MPUPOJHBIMU COETUHEHUSIMH.

Pacnio3naBanue XJjopui-, cyibdar- 1 KapOOHAT-MOHOB B PACTBOPE.

B3aumozericTBre cojieil aMMOHUS CO LIEJIOYBIO.

O3HakoMIIEHHE C pa3TUYHBIMU BUAaMH yA00peHuil. KauecTBEeHHbIE peakIuy Ha COJIU aM-
MOHUS U HUTPATBHL.

Pemienne sxcrniepuMeHTaNbHbIX 337a4 Ha pACIIO3HABAHUE BEILIECTB.

O3HakOMJICHHE C pa3IMYHBIMA BUJAMHU TOILJIMBA.

O3HakOMJICHHE CO CBOMCTBaMHU KapOOHATOB U THIPOKapOOHATOB.

Ilpakmuueckue 3anamus

[Tonyuenue u coOupanue razoB (KUCIOPOI, aMMHak, okcua yrieposaa (IV) u ap.), onbITel
C HUMH.

Onpenenenue coaepkaHusi KapOOHATOB B U3BECTHSIKE.

YcTpaneHue BpeMEHHOM )KECTKOCTH BOJIBI.

HccenenoBanne BOCCTAHOBUTENIBHBIX CBOWCTB METAJIJIOB.

OnbIThI, XapaKTEPU3YIOIINE CBOMCTBA COEIMHEHUI METaJUIOB.

DKCIEpUMEHTAIBHBIC 33]]a4M Ha MTOJIYYEHHUE U PACIIO3HABAHUE BEUIECTB.
OKCIEPUMEHTAIIBHOE YCTAHOBIIEHUE CBA3EH MEXy KJIACCAMU HEOPraHUYECKHUX COEINHE-
HUM.

Pacuemmnoie 3a0auu

Beluncnenre MacCOBOM JOJIM XMMUYECKOTO JIEMEHTA B COCJUHEHUY.

VYcraHoBieHUe NpocTeiiie GopMyIibl BEHIECTBA IO MACCOBBIM JOJIIM XUMUYECKHX DJIe-
MEHTOB.

Pacuer 00b€MHBIX OTHOLLIEHUH Ta30B IPH XUMUYECKUX PEAKLHUAX.

Brluucnenue Macchl BEIECTB WM 00BbEMa T'a30B MO U3BECTHOMY KOJIMYECTBY BEILIECTBA
OJIHOTO M3 BCTYIHUBIIHX B PEAKLUIO WM MOJIYYAIOIIUXCS BEIECTB.

Pacuer TeroBoro s¢dexra no JaHHBIM O KOJUYECTBE OJJHOTO U3 YYAaCTBYIOIIHUX B peak-
MY BEIIECTB U BBIJICTUBIIEHCS (TIOTJIOMIEHHOM) TETUIOTHI.

Beruucienus no ypaBHEHHUSAM, KOI'1a OJIHO U3 BEIIECTB B34TO B BUJIE PACTBOPA ONpee-
JICHHOW KOHIICHTPAIIHH.

Boeruucienus mo ypaBHEHUSIM, KOT/1a OJTHO UJIM HECKOJIBKO BEIIECTB B3ATHI B U30BITKE.
Boruncnenue macchbl wiim o0bema MpoIyKTa peakliy Mo U3BECTHOM Macce Uil 00beMy
MCXOJIHOTO BEIIECTBA, CONEPHKAIIETO IPUMECH.

Onpenenenne BbIX0Ja NIPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOXKHOTO.

Pacuer sHTANBNINK pEaKLMH.

PacueTr nu3aMeHeHus SHTPONUHN B XUMHUYECKOM IPOIIECCE.

Pacuer usmenenus sueprum ['n66ca peakium.

Pacuer macchl uiim o0beMa pacCTBOPEHHOTO BEILIECTBA U PACTBOPUTEIIS JUIsl IPUTOTOBIIE-
HUSI OTIpeIeTIEHHON Macchl MM 00beMa pacTBOpa C 3aJJaHHON KOHIIEHTpaIuen (MaccoBoOM,
MOJISIPHOM, MOJISITEHOM ).

Y4eHHK JJ0JDKEH 3HATh:

BadCHelue euwiecmsd U Mamepudibl. OCHOBHBIC METAJIJIbI M CILJIaBbl, CEpHAs, COJISTHAs,
a30THAas1, KUCIOTHI, MIET0YH, aMMHUAK, MUHEPAJIbHBIE YI0OpEHNS;

Y4eHHK J0JDKEH YMETh:




HA3b18amb N3YUYEHHbIC BEIIIECTBA M0 «TPUBUATIBLHON» WM MEXKIYHAPOIHON HOMEHKIIATY-
pe;

onpeoensims: BAJICHTHOCTh M CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB, THUI XUMUYe-
CKOM CBSI3U B COCJIMHEHUAX, 3apsi]l MOHA, XapaKTep Cpe/ibl B BOJAHBIX pacTBOpax HeEOpra-
HMYECKMX COCIUHEHUIX, OKMCIIMTENIh U BOCCTAHOBUTEb;

Xapaxkmepuzo6amu: JIEMEHTHI MaJIbIX TIEPUOJI0B Mo UX mosioxkeHuto B [ICXI; obme
XUMHUYECKUE CBOMCTBA METAJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX CO-
CIMHEHUIM;

00BACHAMYb: 3ABUCUMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOECHUS;, MPUPOLY XUMHU-
YeCKOH CBS3M (MOHHOM, KOBAJICHTHOM, METAJNIMYECKOM ),

8bINONHAMb XUMUYECKUM SKCIIEPUMEHT MO PACIIO3HABAHUIO BAKHEUIIINX HEOPTaHUYECKHUX
BCIIIECTB;

npoe0OUMs CaMOCTOSITEIIHBIN TTOMCK XUMHYECKOW HH(POPMAIIUX C UCTIOJIB30BAHUEM Pa3-
JINYHBIX UICTOYHUKOB;

HCI0JIb30BATH NPUOOPETEHHbIEC 3HAHUS M YMEHHUS B NPAKTHYECKOM AeSITeJIbHOCTH U
NOBCEeIHEBHOH KU3HMU 1JIf:

OOBSICHEHHUSI XUMHUYECKHUX SBJIICHHUH, POUCXOAIINX B IPUPO/IS, OBITY, HAa TPOU3BOJICTBE;
AKOJIOTUYECKU TPAMOTHOTO MOBEJICHUS B 0.C.;

0€30I1acHOr0 OOpaIleHUs ¢ TOPIOYMMHU U TOKCUYHBIMH BEIIeCTBaMU, 1a00OPaTOPHBIM 000-
PYAOBAHUEM;

MIPUTOTOBJICHUE PACTBOPOB 3aJJaHHON KOHIIEHTPAIMU B ObITY U Ha MPOU3BOJCTBE.

XUMMUSA U ) KU3HD (9 uaca)

XUMHUUYECKHUE TTPOIIECCHI B )KMBBIX OpraHU3Max. bHOJIOrMYeCcKr aKTUBHBIE BEIIECT-
Ba. XuMuUs U 3710poBhe. [Ipobiiembl, CBA3aHHBIE C TPUMEHEHUEM JICKaPCTBEHHBIX Mperna-
paToB.

XuMUs B MOBCEAHEBHOM KU3HU. Morolue u ynucTsimume cpeactra. [lpaBuna 6e30-
MacHOM pabOTHI CO CPEJICTBAMU OBITOBON XUMHH.

OO01mMe NPUHIUITEI XUMUYECKON TeXHOJOTUU. [IpupoiHbIe HCTOYHUKYA XUMUYECKUX
BEILIECTB.

[Tonumepsl. [InacTmaccel, BOIoKHa, Kayuyku. HoBbIe BelecTBa 1 MaTeprUalIbl B
TEXHUKE.

XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEABI U €T0 MOCIIEICTBUS.

[TpoGnembl 6€30MacHOTO UCIOIb30BAHUS BEIIECTB U XUMUYECKUX PEAKIIUI B CO-
BPEMEHHOM KU3HU. TOKCUYHBIE, TOPIOYME U B3PBIBOOIIACHBIE BEILIECTBA.

Nctounnku xumudeckoid uHGopMaIuu: yudeOHble, HAyuyHble U HayYHO-TIOMYJISIPHbIE
W3aHus1, KOMIIBIOTEpHBIEC 0a3bl JaHHBIX, pecypchl IHTepHeTa.
JHemoncmpayuu
OO0pa3sIiel IEKApCTBEHHBIX MPETIapaToB.
OO6pa3ipl BATAMUHOB.
Paznoxxenue nepokcua BOJOpOia ¢ MOMOIIbI0 HEOPraHUYECKOr0 KaTtajinu3aTopa (OKcHaa
maprasnma (IV) u pepmenTa (katanasa).
JlelicTBHE aMUJIa3bl CIIIOHBI HA Kpaxmadl.



OO0pa3ibl KepaMHUKH, METAJIO- U CTEKJIOKEPAMUKH U U3JIENUS U3 HUX.

OO0pasipl TOKCUYHBIX, TOPIOYUX U B3PHIBOONACHBIX BEILIECTB.

Ilpakmuueckue 3anamusn

3HAKOMCTBO C 00pa3laMu JICKapCTBEHHBIX MTPENapaToB.

3HaKOMCTBO C 00pa3aMyd BUTAMHUHOB.

3HaKOMCTBO C 00pa3laMu XUMUYECKUX CPEJICTB CAHUTAPUU U TUTHUECHBI.

3HaKOMCTBO C 00pa3laMu KepaMUKH, METAITIOKEPAMUKU U U3JICTUSMU U3 HUX.

N3ydenne MHCTPYKINN 110 IPUMEHEHUIO JIEKAPCTBEHHBIX, B3PbIBOONIACHBIX, TOKCUYHBIX U
TOPIOYHX MPENapaToB, IPUMEHSEMBIX B OBITY.

VYYeHnK JTOJDKEH YMETh:
MPOBOAUTH CAMOCTOSITEILHBIN MMOMCK XUMUYECKON MHPOPMAITUU C UCTIOIb30BaHUEM Pa3-
JIMYHBIX UCTOYHUKOB;

HCI0JIb30BATH NPUOOPETEHHDbIEC 3HAHUS M YMEHNSI B IPAKTHYECKOH 1eSITeJIbHOCTH H
NOBCEeIHEBHOH KU3HMU 1JIf:

OOBSICHEHUSI XUMHUYCCKHUX SBJIICHHUH, POUCXOAIINX B IPUPOJIC, OBITY, Ha POU3BOJICTBE;
AKOJIOTUYECKU TPAMOTHOTO MOBEJICHUS B 0.C.;

OLICHKH BIIMSTHUSI XUMUYECKOTO 3arpsA3HEHUS 0.C. HA OPTaHU3M Y€JIOBEKA U APYTHUE KUBBIC
OpTraHU3MBlI;

0e301acHoro o0panieHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIECTBaMU, J1a0OPATOPHBIM 000-
PYAOBAHUEM;

MIPUTOTOBJICHUE PACTBOPOB 3aJJaHHON KOHIIEHTPAIMU B ObITY U Ha MPOU3BOJCTBE.
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