PABOYAS ITPOI'PAMMA CPEJTHEI O OBILEI'O ObPA3OBAHUA
110 XUMHNHN

OCHOBHOE COJIEPYKAHUE (70 u.)

METO/IbI IO3HAHUSA B XUMHUHU (2 4.)

Hayunsie MeTO/1bI TO3HAHMS BEIIECTB M XMMUYECKUX ABJICHHUM. Posib 3KCIIepuMeHTa u Teo-
pUH B XUMUU. MoOenuposanue Xumuyeckux npoyeccos.

Hemoncmpayuu
AHanu3 ¥ CHHTE3 XUMHUYCCKHUX BEIIECTB.

TEOPETUYECKHUE OCHOBBI XUMUMH (18 4.)

CoBpeMeHHbIE NpeCTABIEHUS 0 CTPOCHUH aTOMA.

Atom. U3otonsl. Amommuvie opoumanu. INEKTPOHHAS KIaCCHPHUKAIUS dIIEMEHTOB (S-, p-
anemenmut). OcobenHocmu cmpoenusi INeKMPOHHBIX 000I0YEK AMOMO8 NEPexXOOHbIX INEMEHMNOE.
[leproanyeckuii 3aK0H U NMEPHOAMYECKas cucTeMa XuMudeckux siuementoB .M. Mennaeneesa, ux
MHPOBO33PEHUYECKOE U HAyYHOE 3HAUCHUE.

XuMnueckas CBf3b

KOBaJIeHTHaﬂ CBA3b, €€ pa3HOBI/II[HOCTI/I U MCXaHU3MbI o6pa3013aH1/151. CTCHGHL OKHCJIICHHUA U
BaJICHTHOCTh XHMHYECKUX 3JeMeHTOB. MoHHas cBiI3b. KaTHOHBI M aHMOHBI. MeTayuimueckas
CBs3b. BoOOpooHas cés3b, ee poiv 6 hopmuposanuu cmpykmyp ouonoaumepos. Enunas npupoaa
XUMHUYECKHUX CBSI3CH.

BemecrBo

KayecTBeHHBIN U KOJIMYECTBEHHBIN COCTaB BelllecTBa. BeriecTBa MOJIEKYISIPHOIO M HEMO-
JEKYJSIPHOTO CTpOoeHHs. KpHcTanmnueckue pemeTKy.

[TprurHBI MHOTOOOpa3us BEIIECTB: U30MEPUsi, TOMOJIOTHUS, aJUIOTPOTIHSL.

Yucreie BemecTBa U cMecH. CiocoOBI pa3iesieHns CMecei M X MCIOJIb30BaHue. SIBIIeHMS,
MIPOUCXOJIAIINE TIPH PACTBOPEHUU BEILLECTB — paspyulenue KpUCmaiiuyeckol pewemku, ouggy-
3Us, TACCOUAIIHS, THPATAIIHS.

Hctunnble pactBopbl. CrocoObl BBIpaKEHHMsSI KOHLIEHTPAILMM PAaCTBOPOB: MaccoBas OIS
pacTBOpeHHOro BemecTBa. Jlucconmanus 3JeKTPOIUTOB B BOAHBIX pacTBopax. CHIIBHBIE U Clla-
Oble EKTPOIHTHI.

Tlouamue o xonnoudax u ux 3naverue (301u, 2enu).

XuMH4YecKHe peakuum

Krnaccudukanys XuMU4ecKux peakyii B HEOpraHMYeCcKoil ¥ OpraHnyecKor XMMHUU 1o pas-
JUYHBIM Tpru3HakaM. OcOOEHHOCTH peakIfii B OpraHu4ecKoi XMMHU.

Peakuuu noHHoro oOMeHa B BOJHBIX pacTBopax. [ MApoian3 HEOpraHW4YecKuX U OpraHudye-
ckux coeauHeHuil. Cpena BOAHBIX pacTBOPOB: KHCIasi, HEMTpalbHas, IIEN04Hass. Bo0opoonubiil
noxazamens (pH) pacmeopa.

TernnoBoit 3¢ ekt XuMHUUECKON peakLuu.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKUMH. IDIEeKMpPOauU3 pacmeopos U pacniagos.
[IpakTyeckoe NIpUMEHEHNE AIIEKTPOJIN3A.

CKOpOCTh peaklyH, €€ 3aBUCHUMOCTb OT pa3jIn4HbIX (pakTopoB. KaranmzaTopsl U KaTaaus.
[IpencraBnenue o pepMeHTaX, KaK OMOJIOTHYECKUX KaTaau3aTopax OeIKOBON MPUPOJIBI.

O6paruMocTh peaknuii. XUMHYECKOE PABHOBECHE M CIIOCOOBI €r0 CMEIIECHHUS.



TOK.

Hemoncmpayuu
Mopenu UOHHBIX, aTOMHBIX, MOJICKYJSIPHBIX U METAUIMYECKUX KPUCTALTMYECKUX pellie-

Mogenu MoeKys H30MEPOB U TOMOJIOTOB.
[Tomyyenue amnoTpONHBIX MOAU(UKALMKA cepbl U Gocdopa.
PacTBOpeHue okpaimeHHBIX BemiecTB B Boje (cynbdara menu (l), mepmanranara xamms,

xmopuaa xenesa (I11)).

3aBUCHUMOCTh CKOPOCTH PEaKIUU OT KOHIIEHTPAIIMU U TeMIIePaTypBHI.
Paznosxenue nepokcuia BoIOpoia B IPUCYTCTBUM Katanu3aTtopa (okcuaa mapranma (1V) u

dbepmenTa (kaTasasbl).

OO0pa3ibl NUIIEBBIX, KOCMETHYECKHUX, OMOJIOTHUECKUX U METUIIMHCKHX 30JIeH U Telel.
S dext Tungans.

Jlabopamopnuvie onvimut

Omnpenenenue xapakTepa Cpebl pacTBOpa ¢ MOMOIIBI0 YHUBEPCATHHOTO HHINKATOPA.
[TpoBenenune peakuuii HOHHOTO OOMEHa ISl XapaKTEePUCTUKU CBOMCTB 3JIEKTPOJIUTOB.

HEOPTAHUYECKAS XUMMUA (13 4.).

Knaccugukanys HeopraHM4ecKUX coeIuHEeHN. XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB

HCOPIraHUYCCKUX CO@ﬂHHeHHﬁ.

Mertaibl. DIIEeKTPOXUMUYECKHUH psii HanpskeHU MeTayioB. OOuie crnocoObl MoIy4eHus

MeTasoB. [louamue o Koppo3uu mema’illos. Cnocobui 3awumaosl om KOppo3uu.

Hemeramnpl. OKHCIUTENNBHO-BOCCTAHOBUTEIIFHEIC CBOMCTBA TUIMYHEIX HEMETAJIOB (Ha

npuMepe BOJIOPOAa, KHCIOpO/a, TAIOTeHOB U cepbl). O0mast XapakTepucTHKa MOATPYIIIBI Iajio-
reHoB (ot ¢ropa 10 noaa). bnaropogHsie rassi.

Hemoncmpayuu

OO0pa31bl METaIIOB U HEMETAILJIOB.

Bo3sronka nona.

N3rorosieHne HOIHON CIIMPTOBON HACTOMKHU.

B3aumHoe BbITECHEHNE TaJIOTEHOB U3 PACTBOPOB UX COJIEH.

OO0pa31bpl METAIOB U UX COEMHEHUH.

I'openue cepsl, pochopa, xKeneza, MarHus B KUCIOPOJIE.

B3aumoaeicTBue MeEenoYHbIX U HIEJI0YHO3EMEIBHBIX METAJUIOB C BOJOM.
B3anmopeiicTBre Meau ¢ KUCIOPOJIOM U CEPOM.

OnbITHI 10 KOPPO3UM METAIIOB U 3aILUTE OT HEE.

Jlabopamopnuvie onvimot

B3aumopeiicTBue IMHKA U kKeJle3a ¢ paCTBOPAMM KHCIIOT U LIEJIOYEH.
3HaKOMCTBO C 00pa3liaMy METaNIOB U UX pyAaMHu (paboTa ¢ KOJJIEKIUIMU).
3HAaKOMCTBO C 00pa3laMi HEMETAJUIOB M UX NMPHPOJHBIMU COEAMHEHHSIMU (paboTa ¢ KOJ-

JIEKUUSAMH).

Pacno3znaBanue XJIOPUIO0B U Cynb(baTOB.

Hpaxmuuecxue 3anamus

HonyquHe, CO6I/IpaHI/Ie H pacClio3HaBaHUEC Ira30B.

Pemenne OKCIICPUMCHTAJIBHEBIX 3ajJ1a4 110 TEME «MeTaibl 1 HeMeTaIbl».
I/I,ILCHTI/I(I)I/IKB.I_[I/DI HCOPTaHNUYCCKUX COCIUHEHMI.

OPTAHUYECKAA XUMHUA (25 4.)

Knaccugukanus 1 HOMEHKIaTypa OpraHMYeCKUX COeIMHEHUH. XMMHUYeCKHe CBOWCTBA OC-

HOBHBIX KJIACCOB OPTraHUYCCKUX COG,Z[HHCHHﬁ.

Teopust CTpoeHUsT OPraHUYECKUX COCAMHEHUH. YTIIepOoAHbid ckener. Panukanbl. OyHK-

IHOHAJIbHBIE TPyHIbI. ['OMOOrHdecKkuii psia, romosnioru. CTpyKTypHasi HU30MeEpHs.
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yI‘JIeBOI[OpO,Z[BIZ AJIKaHbI, AJIKCHbI U JHUC- HbI, AJIKUHBI, APCHBI. Hpnpo;[HHe HNCTOYHUKHN
yIJI€BOIOPOAOB: HE(Th U MPUPOTHBIN Ta3.
Kucnoponacoaepkaiiue COeMHEHUS: OAHO- U MHOTOATOMHBIE CITUPTHI, ()EHOJ, aJIbJICTHIbI,
OJIHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CJIOXKHBIE 3(UPDL, )KUPBI, YTIIEBOIBI.
A3o0TcojiepKallue COeAMHEHUs: AMUHbI, aMUHOKUCIIOTBI, OCJIKH.
[TonuMmepsl: IaCTMACCHI, KAY4yKH, BOJIOKHA.

Hemoncmpayuu

[Tpumeps! yriaeBoJOPOIOB B Pa3HBIX arperaTHBIX COCTOSHUAX (MponaH-OyTaHOBas CMECh B
3aKHTajgKke, OeH3MH, apaduH, achanbT).

[Toydenue THIICHA U allETUIICHA.

KauecTBeHHbBIE peakIuy Ha KpaTHBIE CBS3H.

Jlabopamopnsie onvimol

3HAaKOMCTBO C 00pa3liaMH IJIaCTMACC, BOJIOKOH U Kay4yKOB (paboTa ¢ KOJIJIEKIHUIMH).

3HAKOMCTBO ¢ OOpa3lamMu MPHPOJHBIX YIIIEBOJAOPOJIOB W IMPOIYKTAMH UX TepepaboTKu
(paboTa ¢ KOJIJICKIHSIMHU ).

3HAKOMCTBO ¢ 00pa3laMy MHIIEBLIX, KOCMETHICCKUX, OMOIOTUYCCKUX M MEIUIIMHCKHUX 30-
JIeH U reneu.

N3rorosieHue Mmoaenei MOJIEKYJl OpraHU4ECKUX COCIMHEHMM.

OO6Hapy>keHue HENpeAeNbHBIX COSAMHEHUN B JKUIKUX HEe(TENPOIyKTaX M PacTUTEIHHOM
Mace.

KauecTBeHHBIE peaKIiK Ha albJIeTH/Ibl, MHOTOATOMHBIE CIIUPTHI, KpaxMai U OeNKH.

Ilpakmuueckue 3anamusn

Wnentudukanus opraHu4ecKux COeAMHEHUH.

Pacrio3naBanue miacTMacc v BOJIOKOH.

XVUMUS 1 JKA3HD (5 4.)

XuMmus U 310poBbe. Jlekapcmea, ¢hepmenmol, umMamunsl, 20pMOoHbl, MUHEPATbHbIE 800UbL.
IIpobnemvl, ceazanHble ¢ npUMEHeHUeM I1eKAPCMBEHHbIX NPenapamaos.

Xumusi 6 nogceonesnoul smcusnu. Morwwue u vucmsawue cpeocmea. Ilpasuna bezonacrou
pabomwl co cpedcmseamu 6bImogoul xumuu. bvimosas xumuyeckas epamomuocme.

[TpomplIeHHOE TTOJTyYeHHE XUMUYECKUX BEIIECTB Ha MPUMEpPE MPOU3BOJICTBA CEPHOU KH-
CJIOTHI.

XUMHUECKOE 3arpsi3sHEHUE OKPYIKAIOIIECH CPEeIbl U €r0 MOCIESACTBHSI.

Hemoncmpayuu

OO0pa31bl IeKapCTBEHHBIX MPENapaToB U BUTAMHHOB.

OO6pa3siibl CpeaCcTB TUTHEHBI 1 KOCMETHKH.

Jlabopamopnwie onvimol

3HAKOMCTBO ¢ 00pa3llamMu JICKapCTBEHHBIX MTPEMapaToB JOMAITHEH MEIUIIMHCKON arTeuKH.

3HAKOMCTBO ¢ OOpa3laMy MOKIIHUX W YUCTSAMIMX CpencTB. M3ydeHne MHCTPYKIUHN MO UX
COCTaBYy U MMPUMEHECHHIO

PE3EPB CBOBOJHOI'O BPEMEHU 7 u.

TPELFOBAHMA K YPOBHIO I10/]I'OTOBKH BbII1YCKHHUKOB
B pesyabTare ndyyeHuss XuMHH Ha 0230BOM YPOBHE YYECHHUK N0JIKeH

3HATH / MIOHUMATH

e gadICHellUe XUMUYECKUE NOHAMUA . BEIIECTBO, XUMUYCCKHI JIEMEHT, aTOM, MOJICKYJIa,
OTHOCHUTEIIbHBIC aTOMHAs W MOJICKYJISIpHAs MacChl, MOH, aJIOTPOIHS, W30TOIBI, XHMHUYCCKas
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CBA3b, MIEKTPOOTPULIATEIILHOCTD, BAJICHTHOCTh, CTEIIEHb OKHUCIICHMS, MOJb, MOJISIpPHas Macca,
MOJISIPHBIM 00bEM, BelleCcTBa MOJEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHs, PacTBOPbI, JIEK-
TPOJIUT U HEIIEKTPOJIUT, ICKTPOIUTHUYECKAS IUCCOLMALMS, OKUCIUTEIb U BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJIEHHE, TEIUIOBOH 3(h(eKT peakiuu, CKOPOCTb XUMHUECKONW peakiuu, Ka-
TaJIN3, XUMUYECKOE PABHOBECHE, YITIEPOAHBINA CKeNleT, (QYHKIHMOHAIbHAS TPyIa, H30MEpHsl, TO-
MOJIOTHS;

® OCHOGHbBIE 3AKOHbL XUMUW. COXPAHEHUS MAcChl BEIIECTB, OCTOSHCTBA COCTaBa, MEPUO-
JIMYECKUI 3aKO0H;

® OCHOGHbIC MmeopuuU XumMuu. XHUMHYICCKOMN CBs3H, BHCKTpOHHTHlIGCKOﬁ Juccoumranuu,
CTPOCHUA OPraHUYCCKUX COCHHHGHHﬁ;

® galICHellUe 6euiecmea U Mamepuansvl. OCHOBHBIE METAJIJIBI M CIUJIAaBbl; CEpHAs, COJIIHAs,
a30THAsl M YKCYCHAsl KUCIIOTHI; MIENI0UH, aMMHUaK, MUHEPATbHBIC YI0OpEHHUs, METaH, 3TUJICH, alle-
TUJIeH, OEH30J1, 3TaHOJI, )KUPBI, MbLJIa, TTIOKO3a, caxapo3a, KpaxMmal, KieTrdarka, OeJIKu, HCKYCCT-
BEHHBIC U CHHTETUYECKHE BOJIOKHA, KaYUyKH, IJIACTMACCHI;

yMeTh
. Ha3b16amMp N3y4CHHBIC BELIECTBA 110 «TPUBHAIBHON» WINA MEKIYHAPOIHON HOMEHKIIATYPE;
. onpeodenams. BAJCHTHOCTb U CTEIEHb OKUCIIEHUS XUMHUYECKHX 3JIEMEHTOB, TUIl XUMHUE-

CKOH CBS3H B COCAUHCHUAX, 3apAa HOHA, XapaKTECp CpCAbl B BOAHBIX paCTBOpaX HEOPraHU-
YCCKUX COCIII/IHGHI/Ifl, OKHCIIMTCIIb U BOCCTAHOBUTCIIb, NPHUHAMJIC)KHOCThL BCHICCTB K pPa3-
JIMYHBIM KJIaCCaM OPraHUYCCKHUX COGﬂHHeHHﬁ;

. Xapakmepu3zoeamsy. SJIEMEHTbl MajbIX MEPUOJOB MO MX IMOJOXKEHUIO B MEPUOIUYECKOU
cucrteme JI.M.MeHnneneeBa; o0Iue XUMHIECKAE CBOMCTBA METAJIOB, HEMETAJIIOB, OCHOB-
HBIX KJIACCOB HEOPraHMYECKUX M OPraHWYECKHUX COEJUHEHUN; CTPOCHHE U XHUMHUYECKHE
CBOICTBA M3YyUYECHHBIX OPTraHUYECKUX COCIUHEHUI;

. 00bACHAMY . 32aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHHUS; PUPOLY XUMUYE-
CKOI1 CBsI3U (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOH ), 3aBUCUMOCTb CKOPOCTH XUMHUECKON
pPEeaKIMu U MOJOKEHUSI XHMUUYECKOT0 PABHOBECHSI OT Pa3IUYHBIX (haKTOPOB;

° GbINOJIHAMb XUMUYECKUI IKCHEPUMEHm TI0 PACNO3HABAHHMIO BAKHEHIIMX HEOpraHWYe-
CKMX U OPTraHUYECKUX BEILECTB;

. npo6oOuUmMs CaMOCTOSTEIBHBIA MOMCK XUMUUYECKOW MH(POPMAIMH C UCTIOIh30BAaHUEM pa3-
JUYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecyp-
coB MHTepHeTa); UCTOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTHH A7l 00pabOTKU U mepenayn
XUMUYECKON MH(OPMAIUU U €€ TIPEICTABIICHUS B Pa3INYHbIX (popmax;

HCIOJb30BaThH l'lpHOﬁpeTeHHble SHAHUA U YMCHUA B HpaKTI/I‘IeCKOﬁ aesd-
TCJIBbHOCTH U HOBCCI[HeBHOﬁ JKU3HU JIs0:
o OOBSACHEHHS] XUMHUECKHUX SIBICHUH, MPOUCXOSIINX B PUPOJIC, OBITY M HA MIPOU3BOJICTBE;

L OMpPEACIICHUA BO3MOXKHOCTU IMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCJIO-
BHUAX U OICHKH UX HOCHCHCTBHﬁ;

o JKOJIOTUYECKHU TPAMOTHOI'O MTOBEJICHHUS B OKPYKAIOLIEN CPELE;

o OLICHKH BIIMSHUS XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOILIEH Cpelibl Ha OPraHU3M YeI0BEKa U
JIPYTHE )KUBbIE OPraHU3MBbI;

o 0e30macHOTO 00paIleHnsT ¢ TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBaMH, JJabOpaTOpHBIM 000-
PYyAOBaHUEM;

o MPUTOTOBIICHUS PACTBOPOB 33JaHHON KOHIICHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;

. KPUTHUYECKON OLIEHKH JOCTOBEPHOCTH XMMHUYECKOW MH(OpMALNUU, MOCTYMAIOMEH U3 pas-

HBIX HCTOYHHKOB.






