XUMUA
INOACHUTEJIbBHAS 3AIINCKA

Craryc 1o0KymMeHTa

[TpumepHas mporpaMma 1Mo XMMHH COCTaBJIEHA HAa OCHOBE (e1epajIbHOr0 KOMIIOHEHTA r'o-
CYJIapCTBEHHOT'O CTaHJapTa cpeaHero (IOJIHOT0) 001Iero oopa3oBaHusI.

[TpumepHas mporpaMmMa KOHKPETH3HPYET COACpKaHUE MPEIMETHBIX TEM 00pa30BaTEIbHO-
ro CTaHjaapTa, JaeT MPUMEPHOE paclipe/ielieHue y4eOHbIX YacoB 110 pa3jienaM Kypca U PeKOMEH-
IyEeMYIO TIOCJIEIOBATEIbHOCTh M3YyYCHHUS TeM U pa3zesioB y4eOHOro mpeaMera ¢ y4eToM Mexk-
IPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTUKM Y4e€OHOIo Ipolecca, BO3paCTHBIX 0COOEH-
HOCTEW yuyamuxcs. B mpuMepHoll mporpaMme OIpesiesieH epeueHb AEMOHCTpaLuid, labopaTop-
HBIX OIBITOB, IPAKTUYECKUX 3aHIATUN U PACUETHBIX 3ajau.

[IpumepHas mporpamma BBINOJIHSIET JBE OCHOBHBIE (DYHKIUU:

HNudopmanronHo-mMeroinueckas (GyHKIMsS MO3BOJISIET BCEM YYaCTHHKAM 00pa30BaTeNbHO-
IO Ipoliecca NOJy4UuTh MPEICTaBICHUE O 1IEJIAX, COAEPKaHUU, O0IIel cTparerui o0y4ueHusi, Boc-
MUTAHUS ¥ Pa3BUTHS YYaAIUXCsl CPEICTBAMU JAHHOTO y4eOHOT0 MpeiMeTa.

OpranuzalioHHO-TUIaHUpYomas (QyHKUKS MpeaycMaTpUBaeT BbLIEJICHUE 3TaroB oOyue-
HUS, CTPYKTYpUpPOBaHHE yueOHOIro MaTepuaa, OlpeesieHue ero KOJMUECTBEeHHbIX U KaueCTBEH-
HBIX XapaKTEPUCTUK HAa KaXKJIOM U3 3TAloB, B TOM YHUCIE JUISl COAEPKATEIbHOIO HAIOJIHEHUS
IIPOMEKYTOUHON aTTeCTAllUK yJaluXcs.

[TpumepHast mporpamMma sIBISICTCS OPUEHTHPOM ISl COCTABIICHHUS aBTOPCKUX YYEOHBIX MPO-
rpaMMm U ydeOHMKOB. IlpumepHas mporpamMma ompenenseT HHBapUaHTHYIO (00s3aTeNbHYIO)
9gacTh y4eOHOTo Kypca XMMHUHU B CTapIIei IIKoie Ha 6a30BOM ypOBHE, 3a MpeaesiaMi KOTOPOTo
0CTaeTcss BO3MOXHOCTh aBTOPCKOTO BbIOOpa BapMaTHBHOM COCTaBIISIONIEH copepikaHus 0Opa3o-
BaHuA. CocTaBUTENIN YyU€OHBIX IPOrpaMM U yYEOHUKOB XUMHUU MOTYT MPEAJIOKUTH COOCTBEHHBIIN
MOJIXOJl B YaCTU CTPYKTYPUPOBAHUS U OIpPENEICHUs MOCIEA0BATEIbHOCTH U3Y4EHUS! y4eOHOTro
MaTepuaia, a Takxke myred (OpMUpOBaHMS CUCTEMbl 3HAaHUM, YMEHUH U CIIOCOOOB AEATENbHO-
CTH, Pa3BUTHS U COLMANIN3AINU ydaluxcs. TeM caMbIM pUMEpPHas IporpaMma CoAeuCcTBYeT Co-
XPaHEHHIO €IMHOTO 00pa30BaTEIbHOIO MPOCTPAHCTBA U MPEJOCTABISET IIMPOKUE BO3MOXKHOCTH
JUIS pean3alui pa3IMyHbIX MOAXO0/I0B K MOCTPOCHUIO Kypca XMMHUU B CTaplIel IKoje Ha 6a3o-
BOM YPOBHE.

CrpykTypa foKymMeHTa

[IpumepHas mporpamMma BKJIIOUAET TPH pa3fieia: MOSACHUTEIbHYIO 3alUCKY; OCHOBHOE CO-
JepKaHue C MPUMEPHBIM (B MOJAIBHOCTH «HE MEHEee») paclpelesieHHeM Y4eOHBIX 4acoB IO
paszenaM Kypca U BO3MOXHYIO IOCJIEJOBATEIBHOCTh N3YUYEHHUS TEM U Pa3JesIoB; TPEOOBaHMS K
YPOBHIO MOATOTOBKU BBITYCKHUKOB CpeHEN (ITOTHOM) IIKOJIBI IO XUMHUH Ha 6a30BOM ypoBHe. B
MPUMEPHON MporpaMMe MpeACcTaBIeHO MUHUMAJIbHOE M0 00beMy, HO (YHKIIMOHAJIBHO TOJHOE
COJIep KaHUE.

O0mas xapakrepucTuka y4e0HOro npeamera

OCHOBHBIMU TTPOOJIEMaMU XUMHH SIBJISIFOTCS] U3YUYE€HUE COCTAaBa U CTPOEHUS BEILIECTB, 3aBH-
CUMOCTH HX CBOMICTB OT CTPOEHHS, KOHCTPYMPOBAHUE BELIECTB C 3aJaHHBIMM CBOMCTBAMH, HC-
CJIEIOBAaHHE 3aKOHOMEPHOCTEH XMMHMYECKUX IMPEBPALICHUN W IyTEH YIPaBICHUS UMH B LEIAX
MOJTyYeHHUs BELECTB, MaTepHajoB, SHEprun. [1oaToMy, Kak Obl HU pa3IUYyaIuCh aBTOPCKHUE MPO-
rpaMMbl U y4€OHHKHU MO TIyOMHE TPAKTOBKHM M3y4aeMbIX BOIPOCOB, UX ydueOHOE cojep)KaHue
TOJDKHO 0a3upoBaThCs Ha COJAEP)KAHUM MPHUMEPHOI MPOrpaMMbl, KOTOPOE CTPYKTYPUPOBAHO IO
ATy O6iokam: Mertonbl no3HaHus B XUMuM; TeopeTndyeckue ocHOBbI XxuMMHM; Heopranuueckas
xumust; Opranuueckas XuMus; XuMusi U >ku3Hb. CoziepikaHue 3TUX y4eOHBIX OJOKOB B aBTOP-
CKHX IPOTPAMMAX MOXET CTPYKTYPHUPOBATBCS 10 TEMAaM U JIE€TAIU3UPOBATHCS C yU4ETOM aBTOD-
CKUX KOHLEMNIINNA, HO JOJDKHO OBITh HANpPaBJICHO Ha JOCTHKEHHE LIeJe XUMHUECKOro 00pa3oBa-
HHS B CTapuIed MIKOJIE.
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H3yuenue xumuu ¢ cmapuieii uikoie Ha 6A30860M YpPO6He HANPAGIEHO HA 0OCHUIICCHUE
ceoyrouwux yenei:

® OCBOEHHE 3HAHHUH O XMMHUYECKOH COCT&BJ’IHI—OHIGFI CCTCCTBeHHO'Hay‘IHOﬁ KapTUHBI MUPAa,
Ba)KHEHIITNX XUMHYSCKHUX IIOHATHAX, 3aKOHAX U TCOPHUAX;

® OBJIAICHUEC YMECHUSAMHU IIPHUMCHATH ITOJIYYCHHBIC 3HAHUA JIA O0OBsICHEHHS pa3H006pa3—
HBIX XMMHYECKUX SIBJICHHU M CBOMCTB BCIICCTB, OLICHKU POJIM XMMHHU B Pa3BUTHU COBPECMCHHBIX
TEXHOJIOTHUH U IMMOJIYYCHHHU HOBBIX MAaTCPUAJIOB;

¢ Pa3BUTUEC ITO3HABATCIIBHBIX MHTCPCCOB U MHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATCIIBHOI'O HpI/I06peTCHI/I$I XUMHYECKHUX 3HAHHMI C HCIIOJIb30BaHHUEM Pas3jInuIHbIX UCTOY-
HHKOB I/IH(bOpMaI_[I/II/I, B TOM 4YHCJICE KOMIIBIOTEPHBIX,

® BOCIIMTaHHe YOEKICHHOCTH B MO3UTUBHON POJIM XMMHH B KU3HU COBPEMEHHOTO O0IIle-
CTBa, HEOOXOJUMOCTH XUMUYECKHU TPAMOTHOTO OTHOILICHUSI K CBOEMY 3/I0POBBIO U OKPY>KaIOIIEH
cpene;

¢ IpUMeHeHNe NMOJyYeHHbIX 3HAHMH M yMeHHMi i1 0e30MacHOr0 UCHOJIb30BaHUS Be-
IIECTB M MaTepUaoOB B OBITY, CEIbCKOM XO3SHCTBE U Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKHIX
3a/1a4 B MOBCEIHEBHOM XKU3HU, MPEIYNPEKICHUS SIBICHUN, HAHOCSIIHUX BPEJl 3I0POBbIO UEJIOBE-
Ka U OKpYKarolen cpefe.

MecTo npeamera B 0a3UCHOM Y4eOHOM IJIaHE

@enepanibHbI 0a3UCHBIN yueOHBIN IUIaH AJi1 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit
Oenepannu oTBOAUT 70 4acoB Ui 00s13aTENILHOTO U3YyYeHHUs yueOHOro npeamera «XuMHs» Ha
aTane cpenHero (MOJHOro) 0o1ero oopa3oBaHus Ha 0a30BOM YPOBHE.

[TpumepHas mporpamma paccurtana Ha 70 yuyeOHbIX yacoB. [Ipu 3ToM B Hell TpelyCMOTpEH
pe3epB cBOOOHOTO yueOHOTO BpeMeHu B o0beme (7) yueOHbIx yacoB (unu 10 %) mnsa peanuza-
IIUM aBTOPCKUX IOAXOJI0B, MCIIOJIB30BaHUS pa3HOOOpa3HbIX (GOPM OpraHU3alMU y4yeOHOro Mpo-
1iecca, BHEIPEHUSI COBPEMEHHBIX METOJIOB OOYUEHUS M MEarOrMYeCKIX TEXHOIOTHIA.

OO0meyuyeOHbIe YMEeHUsI, HABBIKU U CIIOCO0BI e TeJIbHOCTH

[IpumepHas mporpamma mpeaycMmarpuBaeT (OpMUPOBAHHE Y YydaIIMXcs oO0IIey4yeOHBIX
YMEHHH M HaBBIKOB, YHUBEPCAJIbHBIX CIOCOOOB JEATEIbHOCTH M KIIOYEBBIX KOMIETeHUHH. B
3TOM HaIpaBJICHUU NMPUOPUTETAMHU JJIsl yUeOHOTO MpeaMeTa « XUMHs» B CTaplieil 1Koyie Ha 0a-
30BOM YpOBHE SIBJISIFOTCSI: YMEHHE CaMOCTOSITEIbHO U MOTHBHMPOBAaHHO OpPraHU30BBIBATH CBOIO
MI03HABATENIbHYIO JAEATEIBHOCTD (OT MMOCTAHOBKH IIETH J0 MOJyYeHHs U OLICHKH pe3yJibTaTa); uc-
MOJTh30BaHUE DJIEMEHTOB MPUYHWHHO-CJIEICTBEHHOTO U CTPYKTYpPHO-(YHKIIMOHAIBLHOTO aHAJIN3a,
OTpeJIeNIEHUE CYITHOCTHBIX XapaKTEePUCTHK M3Y4aeMOro 00ObeKTa; yMEHHE pa3BepHYTO 00OCHO-
BbIBAThb CYXXACHUA, JaBaThb OIMMPCACIICHUS, IPUBOJUTE JOKA3aTCJIbCTBA, OLICHUBAHHUE U KOPPCKTHU-
POBKa CBOETO MOBEJIEHUS B OKPYKAIOLIEH cpeie, BHIIIOJIHEHNE B IPAKTUYECKON IEATEIbHOCTU U
B MTOBCETHEBHOM JKM3HU IKOJIOTHYECKUX TPEOOBAHMI; HCTIOIB30BAHNE MYIbTUMEIUINHBIX peCyp-
COB M KOMITIBIOTEPHBIX TE€XHOJOTHH i1 00pabOTKH, Mepeaadn, cucTeMaTu3aluud HHQOpMaIH,
co3llaHust 6a3 JaHHBIX, MPE3EHTALMU PE3YyIbTaTOB MO3HABATENILHONW U MPAKTHUECKOM J1eATEeNIbHO-
CTH.

PesyabTaTnl 00yueHus

Pesynbrarel uzydyenus kypca «Xumus» npuBefeHbl B pazzaene «TpeboBaHUS K YpOBHIO
MOJITOTOBKH BBIITYCKHUKOBY», KOTOPBIM MOJHOCTHIO COOTBETCTBYET CTaHAApPTY. 1peOoBaHus Ha-
IIPABJICHBI Ha PEAIN3ALUIO JEeSITEIbHOCTHOTO, IPAKTUKOOPUEHTUPOBAHHOTO U JIMYHOCTHO OPHUEH-
TUPOBAHHOI'O MMOAXOJ0B; OCBOCHUC YHAllIUMHUCA HHTCHHGKTyaHLHOfI n HpaKTquCKOﬁ ACATCIIBHO-
CTH; OBJAJ€HHE 3HAHUAMHU U YMEHUSIMH, BOCTPEOOBAaHHBIMH B IOBCEJHEBHOW J>KU3HH, M0O3BO-
JISIOIMMY OPUEHTUPOBATLCA B OKPYXKAIOLIEM MUPE, 3HAYUMBIMU U1l COXPAHEHUs OKp Y KArOLIEH
cpezabl U COOCTBEHHOTO 3/10POBBSI.
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PyOpuka «3HaTh/IOHMMATh)» BKIIOYAET TPeOOBaHUS K yuyeOHOMY MaTepuany, KOTOPBIHA
YCBaMBAIOTCS M BOCIPOU3BOJIATCS yUAILIUMUCS.

PyOpuka «YMeTs» BKIIOYaeT TpeOOBaHWS, OCHOBAHHBIC Ha OoJiee CIOXKHBIX BHIAX JA€s-
TEJIBHOCTH, B TOM YHCJI€ TBOPUYECKOW: OOBSACHSTH, U3ydaTh, paclio3HaBaTh U ONMCHIBATh, BbHISB-
JSITh, CPAaBHUBATb, ONPEACIATh, AHATU3UPOBATh U OLEHUBATD, IPOBOJUTH CAMOCTOSATEIBHBIN 110-
HCK HEOOXO0IMMOHN MH(OPMAITIH | T.I.

B pyOpuke «/crons30BaTh MPHOOPETCHHBIE 3HAHUSA U YMEHUS B NMPAKTUYECKOH JeATeNb-
HOCTH M IOBCEJHEBHOH »U3HW» NPEACTaBIECHbl TPeOOBaHUS, BBIXOAAIIME 32 PaMKU y4eOHOTro
mporiecca 1 HaleJIeHHbIE Ha PELICHNEe Pa3HOOOPa3HBIX JKU3HEHHBIX 33/1a4.

OCHOBHOE COJIEPXAHUE (70 u4.)

METOAbI IIO3HAHHUA B XUMHUHU (2 4.)

Hayunble MeTO/IbI TO3HAHUS BEIIECTB U XUMUYECKUX sIBJIeHMI. Posb sKCcniepuMeHTa u Teo-
puu B XUMUU. Moodenuposanue Xumuyeckux npoyeccos.

Jemoncmpayuu
AHaM3 U CHHTE3 XUMHYECKHX BEIIECTB.

TEOPETUYECKHUE OCHOBbBI XUMUU (18 u.)

CoBpeMeHHbBIE NIPeICTABICHUS 0 CTPOCHUH aTOMA.

ATtom. U3oTonbl. Amommusie opoumanu. INEKTPOHHAS KIaCCU(PHUKALUS dIEMEHTOB (S-, p-
anemenmut). OcobenHocmu cmpoenust 31eKMPOHHBIX 00010YeK AMOMO8 NePexOOHbIX IIEMEHMO8.
[Tepuonnueckuii 3aKOH M IEPUOJANYECKAS] CUCTEMA XUMUYECKUX 3iieMeHTOB J[.M.Menneneesa, nx
MHPOBO33PEHUECKOE U HAYYHOE 3HAUCHUE.

XumMnyeckasi CBsi3b

KoBasieHTHas CBsA3b, €€ pa3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus. CTeneHb OKUCICHUS U
BAJICHTHOCTh XUMHUYECKUX dIeMeHTOB. MoHHast cBs3b. KaTHOHBI M aHWOHBI. MeTayummdeckas
CBSI3b. Booopoonas cea3b, ee ponv 6 hopmuposanuu cmpykmyp ouononumepos. Enunas npupoaa
XUMHUYECKHX CBSI3EH.

BewmecrBo

KavecTBeHHBIN M KOJIMYECTBEHHBIN COCTaB BEIIECTBA. BemecTsa MOJIEKYJISIPHOTO U HEMO-
JEKYJISIpHOTO cTpoeHus. Kpucrammueckue pemeTkH.

[TpuumHBl MHOTOOOPA3Ms BEIIECTB: U30MEPHUS], TOMOJIOTHS, AJTIOTPOTIHSI.

Uucteie BemecTBa U cMecu. CriocoObl pas/ieieHusi CMecei M MX MCIOIb30BaHue. SIBIeHuUs,
MIPOUCXOSIINE MPU PACTBOPEHUU BEIIECTB — pA3pPYULEHUE KPUCALIUYECKOU peulemKu, ouggy-
3u51, TUCCOLMALINS, TUPATALIMS.

Uctunnpie pactBopbl. CrocoObl BBIpaXEHUS KOHIIEHTPAIIMU PACTBOPOB: MaccoBas JOJsS
pacTBOpPEHHOro BemecTBa. Jluccouuanus 3JIeKTPOIUTOB B BOJHBIX pacTBopax. CHibHbBIEC U Cla-
Oble DIIEKTPOITUTHI.

Tousmue o xonnoudax u ux snavenue (301u, 2eiu).

XuMUYeCKHe peakunu

Krnaccudukanys XuMU4ecKIX peakiiuii B HEOpraHMUECKON U OpPraHMYeCcKON XUMHUU T10 pa3-
JUYHBIM Npru3HaKaM. OcOOCHHOCTH PEaKIMii B OPraHMIEeCKOW XUMHUH.

Peakunu noHHOro oOMeHa B BOJHBIX pacTBopax. [ MaAponn3 HEOPraHWYECKUX U OpraHude-
ckux coenuHeHni. Cpela BOJHBIX PAacTBOPOB: KHCJas, HEUTpalbHas, MenoYHas. BooopooHuviii
noxazamens (pH) pacmeopa.

TennoBoi 3 PexT XMMUIECKOM peaKIuu.
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OKHCINTENBHO-BOCCTAHOBUTEBHBIE  pE- AKLUUU. DNeKMpoIuU3 pacmeopos u pacnidgos.
[IpakTHueckoe MpUMEHEHUE FIEKTPOIIN3A.
CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT pasNUYHbIX (akTopoB. Kartamuzaropsl u KaTamms.
[IpencraBienue o pepMeHTax, Kak OMOIOTMYECKUX KaTalln3aTopax O0eIKOBOW MPUPOIbI.
OOpatumocTh peakiuii. XUMUYeCKOe PAaBHOBECHE U CIIOCOOBI €r0 CMEIICHUSI.

Jemoncmpayuu

Monen MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX U METAIMYECKUX KPUCTAJUIMYECKUX pelie-
TOK.

Monenu MOieKys H30MEPOB U TOMOJIOTOB.

[Tonydenune annoTponHbx MoauduKanuii cepsl u pocdopa.

PactBopenue okpamieHHbIX BemecTB B Boje (cynbdara meau (l1), mepmanranara kamws,
xnopuaa xenesa (I11)).

3aBHCUMOCTbH CKOPOCTH PEAKIIUU OT KOHIICHTPAIMH U TEMIIEPATYPHI.

Paznosxenue nepokcuia BoIOpoa B IPUCYTCTBUM KatanuzaTtopa (okcuaa mapranna (1V) u
(dbepmenTa (KaTagasbl).

OO0pa3ipl MHUIIEBHIX, KOCMETHYECKUX, OMOIOTUYECKUX U MEAUIIMHCKUX 30JICH U Tele.

Dddext Tunnans.

Jlabopamopnuie onvimut

Omnpenenenue xapakTepa cpeibl pacTBOpa ¢ MOMOIIbIO YHUBEPCAIBHOTO MHAUKATOPA.

[IpoBeaenue peakiuit HOHHOTO OOMEHa JUIsl XapaKTEPUCTUKH CBOMCTB 3JIEKTPOJIUTOB.

HEOPT'AHUYECKASA XUMMUA (13 4.).

Krnaccudukanus HeopraHM4ecKux CoeJMHEHHI. XUMUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTMHEHUH.

Mertasibl. DNeKTpOXUMUYECKUN psi HanpspkeHui MetamnoB. O0mue crnocoObl NoaydeHus
MeTauioB. [louamue o kopposzuu memannos. Cnocodwl 3auumsi om KOppo3uuU.

Hemeramnbl. OKHMCIMTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA THUIHMYHBIX HEMETAIIOB (Ha
MpuUMepe BOJIOPOJIa, KUCIOPO/Ia, TAJIOTEHOB U cephl). O0IIast XxapakTeprucTUKa MOATPYIIIbI Talo-
reHoB (0T ¢ropa 10 nona). braaropoaHsie razpl.

emoncmpayuu

OO6pa3ibl METAIIIIOB U HEMETAIIOB.

Bosronka nona.

N3roroBneHne HOIHON CIUPTOBOM HACTOMKHU.

B3anMHOe BbITECHEHUE TAJIOTE€HOB U3 PACTBOPOB UX COJIEH.

OO6pa3sibl METAIIIIOB ¥ X COSAMHEHUH.

I'openne cepsl, pocdopa, xkeneza, MarHus B KHCIOPOJIE.

BzanmopeiicTBrE MENOYHBIX U MIENO0YHO3EMEIBHBIX METAIIOB C BOJIOM.

B3anmoneicTere Meau ¢ KUCIOPOAOM U CEPO.

OMBITHI IO KOPPO3UH METAJIJIOB M 3aIIUTE OT HEe.

Jlabopamopuvie onvimot

B3anmopeiicTBHe ITMHKA U KENE3a C paCTBOPAMU KUCIIOT U IIEJIOYEH.

3HAKOMCTBO C 00pa3IaMu METaNIOB M UX pyAaMu (padoTa ¢ KOJIEKIUIMU).

3HAKOMCTBO ¢ 00pasiaMu HEMETAIOB U UX MPHUPOAHBIMH COCTUHEHUSIMH (paboTa ¢ KOJI-
JIEKITUSIMU).

Pacno3naBanue xopuaoB u cynbhaToB.

Ilpakmuueckue 3anamusn

[Tonyuenue, cobupanue u pacro3HaBaHUE ra30B.

Pemrenue skcniepuMeHTaANbHBIX 3aa4 110 TeMe «MeTaibl 1 HeMeTasulbly.

Nnentudukanus HEOPraHMIECKUX COSAMHEHUH.

OPTAHUYECKAA XUMMUA (25 4.)
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Knaccudukanmss 1 HOMEHKJIaTypa oOpra- HHYECKHUX COCIWHEHUN. XUMHUYECKHE CBONCTBA
OCHOBHBIX KJIaCCOB OPraHUYECKHUX COECTUHEHUM.

Teopust cTpoeHUsT OPraHUYECKUX COCIMHEHUH. YTiepoAaHbid ckener. Pamukanel. OyHK-
LHUOHAJbHBIE TPYIILL. ["'oMooruueckuit psij, romonaoru. CTpyKTypHast U30MepHsl.

VYTeBogopOIbl: alKaHbl, AIKEHbI U TUEHBI, aJIKUHBI, apeHbl. [IpupoaHbIe UCTOYHUKH yTiie-
BOJIOPOJIOB: HE()TH M MIPUPOTHBIN ra3.

Kucnoponcoaepxaiiue coelMHEeHuUs: OAHO- U MHOTOQTOMHBIE CIIUPTHI, (D€HOJI, allbJIETHIbI,
OJTHOOCHOBHBIC KaPOOHOBBIC KUCIIOTHI, CJIOXKHBIC I(UPBI, JKUPBI, YTIICBOIBI.

A3oTconepikaliie CoeIMHEHNS: aMUHbI, aMUHOKHUCIIOTHI, OEJIKH.

[TonnMepsl: 1aCTMACChl, KAy4yKH, BOJIOKHA.

Jemoncmpayuu

ITpumeps! yrieBogopoa0B B Pa3HBIX arperaTHbIX COCTOSIHUAX (IpOMaH-OyTaHOBas CMeCh B
3aKUTANIKe, OCH3WH, mapadpuH, achansT).

[TonmyyeHue 3TUIEHA U alleTUIICHA.

KadecTBeHHBIE peakIIuy HAa KPaTHBIC CBSI3H.

Jlabopamopnuie onvimot

3HaKOMCTBO C 00pa3liaMM IJIaCTMACC, BOJIOKOH U KaydyKOB (padoTa ¢ KOJIEKLIUSIMH).

3HaKOMCTBO € OOpa3laMy NPHUPOJIHBIX YIJIEBOJAOPOIOB U MPOAYKTAMH HMX IepepaboTKH
(paboTa ¢ KOJIJICKIHSIMHU ).

3HaKOMCTBO ¢ 00pa3laMu MUIIEBbIX, KOCMETUYECKUX, OMOJIOrMUECKUX U MEAULIMHCKUX 30-
JIeH U TelIeH.

W3rorosieHune Mojieneil MOJIEKyJI OpraHUYeCKUX COEAUHEHUH.

OOHapyxeHne HenpeAeTbHBIX COSAMHEHUH B JKUAKHX HE()TEHPOMYKTaX U PACTHTEIHHOM
Mmacie.

KavecTBeHHBIE peaKkIiuy Ha alibJETH/Ibl, MHOTOATOMHBIE CITUPTHI, KpaxMall U OEJIKH.

Ilpakmuueckue 3anamusn

WNnentudukanus opraHuyecKux COeAMHEHNH.

Pacrnio3HaBaHue mjaacTMacc U BOJIOKOH.

XUMUA U )KU3HD (5 4.)

Xumus 1 310poBbe. Jlexapcmea, ¢hepmenmul, eumamunsl, 20pMOHbI, MUHEPATIbHbIE BOObI.
IIpobnemul, cesazannbvle ¢ NPUMEHeHUeM JIeKapCmMEeHHbIX NPEnapamos.

Xumus 6 nosceonesnoul xcusnu. Mowwue u yucmawue cpeocmsa. Ilpasuna 6ezonacmoii
pabomyi co cpedcmeamu ObImMosol xumuu. boimosas xumuueckas 2pamomHoCme.

[IpoMBILITIEHHOE TTOJIy4eHUE XUMUYECKHUX BEIIECTB HA IPUMEpE MPOU3BOJCTBA CEPHOU KH-
CJIOTBL.

XHUMHYECKOE 3arpA3HEHUE OKPYIKAIOIIEH CPEeibl U €ro MOCIEICTBUS.

Jemoncmpayuu

OO6pa31ibl IeKapCTBEHHBIX MPEMapaToB U BUTAMUHOB.

OO0pa3ibl CpeACTB TUTHEHBI K KOCMETUKH.

Jlabopamopuuvie onvimot

3HAKOMCTBO C 00pa3lamMu JIEKapCTBEHHBIX MPEMapaTOB IOMAIIHEH MEIUIIMHCKON anTeUKH.

3HAKOMCTBO ¢ 00pasamMu MOIOIIUX U YHUCTSIIHUX CPEACTB. V3ydeHne WHCTPYKIUH MO UX
COCTaBY U MPUMEHEHUIO



PE3EPB CBOBO/IHOI'O BPEMEHU 7 wu.

TPELFOBAHMA K YPOBHIO I10/[I'OTOBKH BbII1YCKHHUKOB
B pe3yabrare usyyeHuss XMMUHM Ha 02a30BOM YPOBHE YUCHHK J0JI7KeH

3HATh / IOHUMATh

* garICHeTIUe XUMUYECKUEe NOHAMUA . BEIIECTBO, XMMUYECKUN JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs Macchl, MOH, aJJIOTPOIHUS, M30TOIbl, XMMHYECKas
CBSI3b, 3JIEKTPOOTPULATEIbHOCTb, BAJIEHTHOCTb, CTENEHb OKHCICHMS, MOJb, MOJSIpHas Macca,
MOJISIPHBI 00bEM, BEIIEeCTBAa MOJEKYJISPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHSI, pACTBOPBI, JICK-
TPOJIUT M HEVIEKTPOJIUT, IJIEKTPOJUTHUYECKAsT TUCCOLMALMS, OKHCIUTEIb U BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTaHOBIICHHE, TEIUIOBOW 3(h(eKT peakiyn, CKOPOCTh XUMHUECKONW peaKIiy, Ka-
TaJn3, XMMUYECKOE PaBHOBECHE, YIIIEPOAHBIN CKeleT, pyHKIMOHANbHAs TPpyIa, U30MEpHsl, I'o-
MOJIOT U

® OCHOBHbIC 3AKOHblL XUMuUU. COXPAHCHUA MACCHI BCIICCTB, IIOCTOSHCTBA COCTaBa, IICPHO-
JUYEeCKUI 3aKO0H,

® OCHOGHbIE MeopuUU XuMUU. XUMHUYECKOW CBSI3U, DJIEKTPOIUTUYECKOW IUCCOLMALNU,
CTPOEHUS OPTraHUYECKUX COCIMHEHUI;

® gadicHelluUe euyecnmea U Mamepuaipl. OCHOBHbIC METAJUIBI U CIUJIaBbI; CEpHAsl, COJISTHAs,
a30THAsi M YKCYCHAsl KUCIIOTHI; IIEJI0UM, aMMHUAK, MUHEpaJIbHbIE YA0OpEeHUs, MEeTaH, dTUIICH, alle-
TUJICH, OCH30J1, 3TAHOJI, JKUPBI, MbLJIa, TIIIOKO3a, caxapo3a, KpaxMal, KjieTdarka, OeIIKH, HCKYCCT-
BEHHbIC U CUHTETUYECKHE BOJIOKHA, KaYy4yKH, IJTACTMACCHI;

yMeTh
L4 Ha3bvléamp N3YYCHHBIC BCUICCTBA 10 ((TpHBHaHBHOﬁ>> nin MeH(HYHaPOHHOﬁ HOMCHKIJIATypE;
L4 onpeOeJmmb: BaJICHTHOCTb M CTCIICHb OKHMCJICHUA XHMHUYCCKHUX JJICMCHTOB, THUII XHUMHUYC-

CKOH CBSI3M B COCIMHEHMAX, 3apsi]l HOHA, XapaKTep cpelbl B BOJAHBIX paCTBOPAX HEOpPraHHU-
YECKUX COEIUHEHUHN, OKHUCIUTEIb U BOCCTAHOBMUTEIb, IPUHAICKHOCTh BELIECTB K pas-
JIMYHBIM KJIaCCaM OPraHUYECKUX COCINHEHNN;

o Xapakmepu3oeams:. DJICMCHTBI MaAJIbIX IEPUOAOB IO MX IIOJIOKCHUIO B nepnozmquKoﬁ
CUCTEMC [[.I/I.MeH,ueneeBa; 06H_[I/Ie XUMHYECKHE CBOMCTBA METaJlJIOB, HCMCTAJIJIOB, OCHOB-
HBIX KJIAaCCOB HCOPraHWMYCCKUX W OPraHUYCCKHUX COGHHHGHHﬁ; CTPOCHUC M XUMHUUYCCKHUE
CBOMCTBa HN3YUCHHBIX OPraHUYICCKUX COCIIPIH@HPIIZ;

. 00bACHAMY . 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; IPUPOAY XUMHUUE-
CKOM1 CBsI3U (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOI1 ), 3aBUCIMOCTh CKOPOCTH XMMMYE€CKON
PEaKIMU U TMOJI0KEHUS XUMHUECKOTO PABHOBECHSI OT pa3IMYHbIX (DaKTOPOB;

. 6bINONIHAMb XUMUYECKUU IKCHepuMenm 110 PACIIO3HABAHUIO BAKHEWIINX HEOPraHUYe-
CKHMX M OPTaHUYECKUX BEUIECTB;

. npo6ooumsp CaMOCTOATENbHBIN MOMCK XUMUYECKOW MH(OpPMAIMK C UCIOJIB30BAaHUEM pa3-
JIMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecyp-
coB MHTepHeTa); UCOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMU JJIsi 00pabOTKU U Mepenayu
XUMUYECKON MH(OpMAINK U ee MPECTaBICHNS B PA3IUYHBIX (POpMax;

HCI0JIb30BATh MPUOOPETEeHHbIE 3HAHUS U YMEHHMSI B NPAKTHYECKOH Jesi-
TEeJbHOCTH U MOBCETHEBHOM KM3HH JJIAL
. 00BACHEHUS! XUMUYECKUX SBJICHUH, IPOUCXOISIIMUX B IPUPOJE, OBITY U Ha IPOU3BO/ICTBE;

. onpeeleHUs] BO3MOKHOCTA MPOTEKAHUSI XMUMUUYECKUX MPEBPALIECHUNA B Pa3IMUHBIX YCIIO-
BHUSAX M OLICHKHU X MOCJIEACTBUH;



7
HKOJIOTUYECKHA TPaMOTHOTO TIOBEICHUS B OKpYKaloIIen cpee;

OLICHKH BJIMSHUS XMMHYECKOI'O 3arpA3HEHMsI OKPYIKAIOIIEH Cpeibl Ha OPraHu3M YeJIOBEKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

0e30macHOro oOpaleHus: ¢ TOPIOYNMH H TOKCHYHBIMU BEIECTBAMH, JIAOOPATOPHBIM 000-
pyJdOBaHHEM;

IIPUTOTOBJICHUA PaCTBOPOB Sa,Z[aHHOﬁ KOHICHTpAalluu B 6BITy " Ha ITPOU3BOACTBE,

KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XMMHUYECKON HMH(OpManuu, MmocTymaroueid 13 pas-
HBIX UCTOYHUKOB.



