IHPUMEPHAS ITPOI'PAMMA
CPEJHEI'O (ITOJHOI'O) OBIIEI'O OBPA3OBAHUA
O XUMUU (KbA30BbIH YPOBEHD)

INOACHUTEJIbBHAS 3AIINCKA

Craryc 10KymMeHTa

[TpumepHas mporpaMma 1Mo XMMHH COCTaBJIEHA HAa OCHOBE (e1epajIbHOr0 KOMIIOHEHTA r'o-
CYJIapCTBEHHOT'O CTaHJapTa cpeaHero (I0JHOro) o0Iero oopa3oBaHusl.

[TpumepHas mporpaMmMa KOHKPETH3HPYET COJACpKaHUE MPEIMETHBIX TEM 00pa3oBaTeIbHO-
ro CTaHjapTa, JaeT MPUMEpPHOE paclipenescHrue yueOHbIX YacoB IO pa3zenaM Kypca U peKOMeH-
IYEeMYIO TIOCJIEIOBATEIbHOCTh M3YyYCHHUS TeM U pa3/esioB y4eOHOro ImpeaMera ¢ y4eToM Mexk-
MPEeIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH y4e€OHOIO IMpoliecca, BO3PACTHBIX OCOOEH-
HOCTEW yvamuxcs. B nmpuMepHoli mporpaMme OIpesesieH epeueHb AEMOHCTpaluid, labopaTop-
HBIX OIBITOB, IPAKTUYECKUX 3aHATUN U PACUETHBIX 3a/]a4.

[IpumepHas nporpamma BBIIOJIHSIET JBE OCHOBHBIE (DYHKIIUU:

HNndopmannonHo-MeToudeckas GyHKIHS MO3BOJSIET BCEM y4aCTHHUKaM 00pa3oBaTelbHO-
ro Ipoliecca NOJy4UuTh IPEICTaBICHUE O 1IEJIsAX, COAEPKaHUU, O0IIel cTparerui o0yueHusi, Boc-
MUTaHUS U PA3BUTHUS YYAIIUXCS CPEICTBAMH JIaHHOTO Y4eOHOTO MpeaMeTa.

OpranuzalioHHO-IUIaHUpYomas (QyHKUKS MpeaycMaTpUBaeT BbIIEJICHUE 3TaroB oOyue-
HUS, CTPYKTYpUPOBaHUE y4eOHOTO MaTepuana, OnpeeleHle ero KOJINYECTBeHHBIX U KayeCTBEeH-
HBIX XapaKTEPUCTUK HAa KaXXJOM W3 3TaloB, B TOM YHCJE JJIS COJAEP)KATEIbHOIO HAOJHEHUS
MIPOMEXKYTOUYHON aTTECTALUU YYaLIUXCH.

[TpumepHas mporpamMma sSIBISIETCS OPUEHTHPOM ISl COCTABIICHHUS aBTOPCKUX YYEOHBIX MPO-
rpaMM U yueOHUKOB. llpumepHas mporpamma ompenenseT HWHBApHAHTHYIO (00s3aTelIbHYIO)
9gacTh y4eOHOro Kypca XMMHHU B CTapIlei IIKoie Ha 6a30BOM ypOBHE, 3a MpeaesiaMi KOTOPOTo
OCTaeTCsl BO3MOXKHOCTh aBTOPCKOTO BBHIOOpa BapuUaTUBHOM COCTABIIAIOIIEH coJiep:kaHusi o0pa3o-
BaHus. CoCTaBUTENH YI€OHBIX TPOrpaMM U YU€OHUKOB XUMUHU MOTYT NPEITIOKHUTH COOCTBEHHBIN
MOJIXO/ B YAaCTH CTPYKTYPUPOBAHUS U OMNpeAETeHUs MOCIeA0BAaTENbHOCTH U3y4EHUs! yu4eOHOro
Marepuaia, a Takke MyTed (OpMHUPOBAHUS CUCTEMbI 3HAHUW, YMEHUN M CIIOCOOOB JIEATEIhHO-
CTH, Pa3BUTHS U COLIMAIIM3AIMH ydaluxcs. TeM caMbIM ITpUMepHasi mporpamma CoIeMCcTByeT co-
XPaHEHUIO €IMHOTO 00pa30BaTEIbHOIO MPOCTPAHCTBA U MPEJOCTABISAET UIMPOKHUE BO3MOKHOCTHU
JUIS pean3alui pa3IMyHbIX MOAXO0/0B K MOCTPOSHHUIO Kypca XMMHUU B CTapliel mikoie Ha 06a30-
BOM YpPOBHE.

CTpykTypa 10KyMeHTa

IIpumepHas mporpaMMa BKJIKOYAET TPHU paszieia: MOSICHUTEIbHYIO 3aIIUCKy; OCHOBHOE CO-
JiepKaHue C MPUMEPHBIM (B MOJAIBHOCTH «HE MEHEE») paclpeieseHUeM Y4YeOHBIX 4YacoB IIO
paszzenaMm Kypca U BO3MOXHYIO MOCJIEI0BATEIbHOCTh U3YUYEHHUS TEM U Pa3JeNioB; TpeOOBaHUS K
YPOBHIO MOJATOTOBKHM BBITYCKHUKOB CpeHEH (IIOJHOM) IIKOJIBI 0 XMMUU Ha 0a30BOM ypoBHE. B
IIPUMEPHOI IporpaMMe MpeiCcTaBlIeH0 MMUHUMAJIbHOE MO 00beMy, HO (YHKIMOHAJIBHO MOJHOE
CoJIepKaHue.

OO0was xapakTepuCcTHKA y4e0HOro npeaMera

OCHOBHBIMH TIPOOJIEMaMU XUMUH SBIISIOTCS U3y4EHHE COCTaBa U CTPOEHUS BEILECTB, 3aBU-
CUMOCTHU HX CBOICTB OT CTPOEHHS, KOHCTPYMPOBAHUE BELIECTB C 3a/laHHBIMH CBOMCTBAMH, HC-
CIIEJOBAaHME 3aKOHOMEPHOCTEM XMMMUYECKHUX IPEBpAIlEHUN W IyTEeH YNpaBJICHUS UMM B LEIAX
MOJIy4EHUs BEIIECTB, MaTepHalioB, sHepruu. [loaTomy, Kak Obl HM pa3IUyaIiCh aBTOPCKUE MPO-
rpaMMbl U y4eOHUKH MO TITyOMHE TPaKTOBKHM M3y4aeMbIX BOIPOCOB, X y4eOHOE cojepikaHue
JOJKHO 0a3upoBaThCS Ha COAEpPKaHUHM MPUMEPHON MpPOrpaMMbl, KOTOPOE CTPYKTYPHUPOBAHO IO
ATy O6sokam: MeTosbl o3HaHUsl B XMMUM; TeopeTndyeckue ocHOBBI XuMmHHU; Heopranuueckas
xumusi; Opranudeckas XUMHsi; XuMus U xKu3Hb. CojepaHue 3THUX y4eOHBIX OJIOKOB B aBTOP-
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CKHUX IIpOTpaMMax MOXET CTPYKTYPHPOBATbCSA IO TEMaM U JETaIU3UPOBATHCS C Y4ETOM aB-
TOPCKUX KOHILIENIUHI, HO JOJKHO OBITh HAIPaBIEHO HA AOCTHXKEHME IieJIell XMMHUYECKOro oopa-
30BaHMs B CTapIIEH HIKOJIE.

Mean
H3yuenue xumuu ¢ cmapuieil uwikojie Ha 6a3060m ypoeHe HANPAGIEHO HA OOCHUMCEHUE
cnedyruux yenei:

® OCBOCHME 3HAHUI O XMMHYECKOM COCTABIAIOIIECH €CTECTBEHHO-HAyYHOU KapTUHBI MUPA,
BOXHEHIITNX XUMHUYISCKUX MOHATHAX, 3dKOHAX U TCOPUAX;

¢ OBJIAICHUEC YMECHUSIMHU IIPHUMCHATH IMOJIYYCHHBIC 3HAHUA IJIA 00BSICHEHHS pa3H006pa3-
HBIX XMMHYCCKHUX SBJICHUU M CBOMCTB BCUICCTB, OLICHKU POJIX XUMHUH B PA3BUTHUN COBPCMCHHBIX
TEXHOJIOTUH B IMOJIY4YCHHHU HOBBIX MAaTCPHUAJIOB;

® pa3sBHTHeE [103HABATEJIbHBIX HHTEPECOB U MHTEIIEKTYAJIbHBIX CIIOCOOHOCTEN B mpolecce
CaMOCTOSITEJILHOI'O NMPUOOPETEHUsST XUMUYECKUX 3HAHUH C MCIOJIb30BAaHUEM PA3IMYHBIX UCTOY-
HUKOB MH(OpMAIMH, B TOM YHCIIE KOMIBIOTEPHBIX;

® BOCIIUTaHue y6e)KIleHHOCTI/I B TTO3UTHBHOM POJIM XUMHU B KU3HU COBPEMCHHOI'O 06HI€-
CTBa, HEOOXOAMMOCTH XMMHUYECKH I'PAaMOTHOI'O OTHOILEHUS K CBOEMY 3[I0POBbIO M OKpY Karolen
cpene;

¢ IpUMEHeHHe MOJIyYeHHbIX 3HAHMH M yMeHHMH i1 0e3011acHOr0 HUCIOJIb30BaHUS Be-
IICCTB U MaTCpUajioB B 6I)ITy, CEIBCKOM XO3SIMCTBE M HA IMPOMU3BOJACTBEC, PCUICHUA MPAKTUYCCKUX
3aJja4 B IOBCEAHEBHOM KU3HHU, MIPEIYNPEKACHUS SIBJICHUH, HAHOCALINX Bpel 30POBBIO UeJIOBe-
Ka U OKpY>KaroleH cpeje.

MecTto npeamera B 0a3MCHOM y4eOHOM IVIaHe

@DenepanbHblil 0a3UCHBIN yueOHBIN TUTaH A1 00pa3oBaTeNbHBIX yupexaeHuit Poccuiickoi
®enepaunu oTBoAUT 70 yacoB i 0053aTENbHOIO M3YYEHUs y4eOHOro mpeamera «XuMus» Ha
aTane cpeaHero (MoaHoro) obuiero oopa3oBanus Ha 6a30BOM YpOBHE.

[IpumepHas nporpamma paccurtana Ha 70 yueOHbIX yacoB. [Ipu 3ToM B Hel IpelyCMOTpEH
pe3epB cBOOOIHOTO yueOHOTO BpeMeHU B o0beme (7) yueOHbIx yacoB (unu 10 %) mia peanuza-
LU aBTOPCKUX IOJXOJIOB, UCIOJIb30BAHUS Pa3HOOOpPa3HBIX (OPM OpraHu3aly y4eOHOro mpo-
11ecca, BHEJIPEHUSI COBPEMEHHBIX METOJIOB 00YUEHUS U MEIarornyeckiux TEXHOIOTHIA.

OO0mey4yeOHbIC YMEHHSI, HABBIKH U CIIOCO0BI 1eATEJbHOCTH

[IpumepHass mporpamma mnpeaycMaTpuBaeT (OpPMHUpPOBAHHE Yy ydalluXcsl OOLIey4eOHBIX
YMEHUI M HaBBIKOB, YHMBEPCAJIbHBIX CIIOCOOOB AEATENBHOCTH W KJIIOYEBBIX KOoMIeTeHIHHd. B
STOM HaNpaBJI€HUH MPUOPUTETaMU JJIsl Y4eOHOro npeaMera «XUMHUs» B cTapiueil mkone Ha 6a-
30BOM YPOBHE SIBJISIFOTCSI: YMEHHE CaMOCTOSITEIbBHO U MOTHBHUPOBAHHO OPraHU30BBIBaTh CBOIO
MTO3HABATENBbHYIO JIEATEIBHOCTh (OT MOCTAHOBKH II€JIN JI0 TIOJIYUYEHHS U OLIEHKHU pe3yJbTaTa); hc-
MI0JIb30BaHKE IJIEMEHTOB MPUYUHHO-CIEACTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAIBHOTO aHaJIN3a,;
OIIPEJICJIEHUE CYIHOCTHBIX XAPaKTEPUCTUK M3y4aeMOro 0ObEKTa; yYMEHHE Pa3BEpHYTO OOOCHO-
BBIBaTh CY)KJIEHUS, /1aBaTh OINpEAETICHUs, IPUBOIUTH JI0KA3aTENbCTBA; OIIEHUBAHUE U KOPPEKTHU-
POBKa CBOETO MOBEJICHUS B OKPYKAIOLIEH cpeie, BHIIIOJIHEHNE B IPAKTUYECKON IEATEIBHOCTU U
B IIOBCEJITHEBHOM KM3HU 3KOJOTHYECKUX TPEOOBAHUI; HCIOIb30BAaHIE MYJIbTUMEIUNHBIX pECYp-
COB M KOMITBIOTEPHBIX TE€XHOJIOTHH A1 00paOOTKH, Mepenadu, cUcTeMaTH3aluyd UH(OpMaIiH,
co3/1aHus 0a3 JaHHbBIX, MPE3EHTALlUU PE3YJIbTaTOB MTO3HABATEILHON U MPAKTUYECKON JIeATeIbHO-
CTH.

Pe3yabTaThl 00yuyeHus

PesynbpTaThl u3yueHus Kypca «XuMHs» NpUBEIeHBI B pasaene «TpeGoBaHMS K YpPOBHIO
MOATOTOBKU BBIMTYCKHUKOBY», KOTOPBI MOJHOCTHIO COOTBETCTBYET CTaHAapTy. TpeboBaHus Ha-
IIPaBJIEHBI HA PEATU3ALUIO IEATENBHOCTHOTO, IPAKTUKOOPUEHTUPOBAHHOTO U JINYHOCTHO OPUEH-
TUPOBAHHOTI'O MO/IXO0JI0B; OCBOCHHE YHALTUMUCS MHTEIIEKTYaIbHON M MPAKTUYECKON eATenbHO-
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CTH; OBJIaJICHUEC 3HAHUSAMU M yYMEHHUSMHU, BOC- TPEOOBAaHHBIMH B IOBCEIHEBHOW >KH3HH, IIO-
3BOJISIFOIIIMMH OPUEHTHUPOBATHCS B OKPYKAIOLIEM MHPE, 3HAYUMBIMU JUTSI COXPAaHEHHS OKP yKaro-
el cpeabl 1 COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/IOHMMATEY BKJIFOYACT TPEOOBaHUS K yUeOHOMY MaTepuaiy, KOTOPbIH yc-
BaMBAIOTCSI U BOCIIPOU3BOISATCS YIAITAMUCS.

PyOpuka «YMeTh» BKJItOYaeT TpeOOBaHWUS, OCHOBaHHBIC Ha 0oJiee CIOXHBIX BUIAX Jes-
TEJBHOCTH, B TOM YHCJIC TBOPYECKOW: OOBSICHATH, U3y4aTh, PACMO3HABATh M OMHCHIBATH, BBISB-
JSTh, CPAaBHUBATh, ONPEACIIATh, AaHATHU3UPOBATh M OLICHUBATh, IPOBOJIUTH CAMOCTOSTEIBHBINH T10-
MCK He0OX0IMMOM nH(popMauu U T.1I.

B pyOpuke «lcmonb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUYCCKOH JeATENb-
HOCTH Y TIOBCETHEBHOU JKM3HMU» IMPEACTABICHBI TPEOOBAHUS, BBIXOJAIINE 32 PAMKUA y4eOHOTO
mporiecca 1 HalleJICHHbIE Ha PEIICHUE pa3HOOOPA3HBIX JKU3HEHHBIX 33/1a4.

OCHOBHOE COJIEPYKAHUE (70 u.)

METO/AbI IO3HAHUSA B XUMHUHU (2 4.)

HayuHnble MeTobI MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUH. PoJIb SKCIEpUMEHTA U TEO-
puu B XUMUU. MoOenuposanue Xumuyeckux npoyeccos.

Hemoncmpayuu
AHanu3 ¥ CMHTE3 XUMHYECKUX BEIIIECTB.

TEOPETUYECKHUE OCHOBBI XUMUWH (18 4.)

CoBpeMeHHbIE NpeCTABIEHUS 0 CTPOCHUH ATOMA.

Atom. U3otonsl. Amommusie opoumanu. INEKTPOHHAS KIaCCHPHUKAIIUS dIIEMEHTOB (S-, p-
anemenmut). OcobenHocmu cmpoenusi INIeKMPOHHBIX 000I0YEK AMOMO8 NePexOOHbIX INEMEHMNOE.
[leproanyueckuii 3aK0H U MEPUONYECKas cucTeMa XuMudeckux siementoB .M. Mennaeneesa, ux
MHPOBO33PEHUYECKOE U HAyYHOE 3HAUCHUE.

XuMnueckas CBf3b

KOBaJ'IeHTHafl CBA3b, €€ pa3HOBI/II[HOCTI/I U MCXAaHU3MbI O6p2130BaHI/I$[. CTCHGHB OKHCJIICHHUA U
BaJICHTHOCTh XHMHYECKHUX 3JeMeHTOB. MoHHas cBiI3b. KaTHOHBI M aHMOHBI. MeTaummuyeckas
CBs3b. BoOOpooHas cés3b, ee poiv 6 hopmuposanuu cmpykmyp ouonoaumepos. Enunas mpupoaa
XUMHUYECKHUX CBSI3CH.

BemecrBo

KayecTBeHHBIN M KOJIMYECTBEHHBIN COCTaB BelllecTBa. BeriecTBa MOJIEKYISIPHOIO M HEMO-
JEKYJSIPHOTO CTpoeHHs. KpHcTanmmnueckue pemeTKy.

[TprurHBI MHOTOOOpA3uUs BEIIECTB: U30MEPUsi, TOMOJIOTHUS, aJUIOTPOIIHS.

Yucreie BemecTBa U cMecH. CiocoOBI pa3iesieHns CMecei M MX MCIOJIb30BaHue. SIBIIeHMS,
MIPOUCXOJIAIINE TIPH PACTBOPEHUU BEILLECTB — paspyulenue KpUCmaiiuyeckou peuiemku, ougagy-
3Us, TACCOIUAIINS, THPATAIIHS.

Hctunnbie pactBopbl. CriocoObl BBIpaKEHHUsSI KOHLIEHTPAIMM PAaCTBOPOB: MaccoBas OIS
pacTBOpeHHOTO BemecTBa. Jlucconmanus 3JIeKTPOIMTOB B BOAHBIX pacTBopax. CHIIBHBIC U Clla-
Oble MEKTPOIHTHI.

Tousamue o xonnouoax u ux 3navenue (301u, 2eiu).

XuMHYecKHe peakuum
Krnaccudukanys XuMu4ecKux peakiii B HEOpraHMYeCcKoil ¥ OpraHnyecKoi XMMHUu 1o pas-
JMYHBIM Tpru3HakaM. OcOOEHHOCTH peakIfii B OpraHu4ecKoi XMMHU.
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Peakunu moHHOTO 0OMEHA B BOAHBIX pac- TBOpax. [ MApONHM3 HEOPraHWMYECKUX U OPTaHU-
yeckux coeauHeHuid. Cpena BOHBIX PACTBOPOB: KHUCIIAs, HEUTpaabHas, mejaouHas. Booopoouuwiii
noxazamens (pH) pacmeopa.

TennoBoi 3 PeKT XMMUIECKOMN peaKIuu.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKUMU. IDIEeKMPOIU3 PACmMEOpo8 U PAcnidagos.
[IpakTHueckoe NpUMEHEHHE IEKTPOIIN3A.

CKOpoCTh peakiuy, €€ 3aBUCUMOCTh OT pa3nu4YHbIX (pakTopoB. KaramuzaTopsl u karamus.
[IpencraBienue o pepMeHTax, Kak OMOIOTMYECKUX KaTalln3aTopax O0eIKOBOW MPUPOIbIL.

OOpatumocTh peakiuii. XUMUYeCKOe PAaBHOBECHE U CIIOCOOBI €T0 CMEIICHUSI.

Jemoncmpayuu

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

Monenu MOeKys H30MEPOB U TOMOJIOTOB.

[Tonydenue annoTpomHbx MoauduKanuii cepsl U pocdopa.

PactBopenune okpamieHHbIX BemiecTB B Bojae (cynbdara menu (ll), mepmanranara xamws,
xmopuaa xenesa (I11)).

3aBHCUMOCTbH CKOPOCTH PEAKIIUU OT KOHIICHTPAIMH U TEMIIEPATYPHI.

Paznosxenue nepokcuia BOIOpoa B IPUCYTCTBUM Katanu3aTtopa (okcuaa mapranna (1V) u
(dhepmenTa (KaTagasbl).

OO0pa3ipl MUIIEBhIX, KOCMETHYECKUX, ONOIOTUYECKUX W MEAUIIMHCKUX 30JICH U Tele.

Dddext Tunnans.

Jlabopamopnuie onvimut

Omnpenenenue xapakTepa cpeibl pacTBOpa ¢ MOMOIIbIO YHUBEPCATLHOTO HHIUKATOPA.

[IpoBeaenue peakiuit HOHHOTO OOMEHa ISl XapaKTEPUCTUKH CBOMCTB 3JIEKTPOJIUTOB.

HEOPT'AHUYECKASA XUMMUA (13 4.).

Krnaccudukanus HeopraHM4ecKux CoeJMHEHHH. XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCTMHEHUH.

Mertasmibl. DNeKTpOXUMUYECKUN psii HaNpspKeHU MetamioB. O0mmue crnocoObl NOay4YeHus
MeTauioB. [louamue o koppozuu memannos. Cnocodwl 3auumsi om KOppO3uuU.

Hemeramnbl. OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA THUIHMYHBIX HEMETAJIOB (Ha
MpuUMepe BOJIOPOJIa, KUCIOPO/Ia, TAIOTEHOB U cephl). O0IIast XxapakTepucTUKa MOATrPYIIbI Tajlo-
reHoB (0T ¢ropa 110 nona). braaropoaHsie razpl.

Jemoncmpayuu

OO6pa3ibl METAIIIOB U HEMETAIIOB.

Bosronka nona.

N3roroBneHne HOoIHON CIUPTOBOM HACTOMKHU.

B3anMHOe BbITECHEHUE TAJIOTEHOB U3 PACTBOPOB UX COJIEH.

OO6pasibl METAIIIIOB ¥ MX COSAMHEHUH.

T'openne cepsl, pochopa, xeneza, MarHus B KHCIOPOIE.

BzanmopeiicTBrE MENOYHBIX U MIET0YHO3EMEIBHBIX METAIIOB C BOJIOM.

B3anmoneicTere Meau ¢ KUCIOPOAOM U CEPOA.

OMBITHI TI0 KOPPO3UH METAIJIOB H 3aITUTE OT Hee.

Jlabopamopnwie onvimol

B3anmopeiicTBre ITMHKA U KENE3a C paCTBOPAMU KHUCIIOT U IIETOYEH.

3HAKOMCTBO C 00pa3IaMu METaJNIOB U UX pyAaMu (padoTa ¢ KOJIEKIUIMH).

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

Pacnio3naBanue xopuaoB u cynbhaToB.

Ilpakmuueckue 3anamusn

[Tonyuenue, coOnpanue u pacro3HaBaHUE Ta30B.
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PemeHHe BKCHepI/IMeHTaHBHLIX 3a1a4 110 TEME ((MeTaJIJ'HJI N HEMCTAJLIIBD).
Nnentrudukanus HEOPraHMIECKUX COSAMHEHUH.

OPTAHUYECKASA XUMHUA (25 4.)

Knaccudukanus 1 HOMEHKIaTypa OpraHMYecKiX COeAMHEHUH. XUMUYECKHe CBOWCTBA OC-
HOBHBIX KJIACCOB OPTaHUYECKUX COEIUHEHUM.

Teopust CTpOEHUsT OPraHUYECKUX COCAMHEHUH. YTIEpOAHbId ckener. Panukanel. OyHk-
LHUOHAJbHBIE TPYIIIBL. ['OMosIOorndeckuit psia, romosaoru. CTpykTypHast H30MepHsl.

VYTII1eBOIOPOBI: AJKaHBI, AJIKEHBI U IUEHBI, aJIKUHBI, apeHbl. [IpupoIHbIE HCTOYHUKH yIiIe-
BOZIOPOJIOB: HEPTH U MPUPOIHBIH ra3.

Kucnopoacoaepxamye COSIUHEHUS: OHO- 1 MHOTOATOMHBIE CIIUPTHI, (DEHOJ, abJACTHIBI,
OJIHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CJI0XKHBIE 3(UPDL, )KUPBI, YTIIEBOIBI.

A3o0TcojiepKallue COeAMHEHUS: aMUHbI, aMUHOKUCIIOTBI, OCJIKH.

[Tonumepsl: MIacTMacchl, Kay4yKd, BOJIOKHA.

Hemoncmpayuu

[Tpumepsl yriaeBOJOPOIOB B Pa3HBIX arperaTHBIX COCTOSHUAX (IIponaH-OyTaHOBasi CMECh B
3aKHTrajgKe, OCH3MH, apaduH, achanbT).

[Tosrydenune THIICHA U allETUIICHA.

KauecTBeHHBIE peakIuy Ha KpAaTHBIE CBS3H.

Jlabopamopnwie onvimol

3HAaKOMCTBO C 00pa3liaMH IJIaCTMACC, BOJIOKOH U Kay4yKoB (paboTa ¢ KOJIJIEKIHUSIMH).

3HAKOMCTBO ¢ OOpa3lamMu MPHPOJHBIX YIIIEBOJAOPOJOB W IMPOIYKTAMH UX TepepaboTKu
(paboTa ¢ KOJIJICKIIHSIMHU ).

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

N3rorosieHune Mmoaenei MOJIEKYJl OpraHU4eCKUX COCIMHEHUM.

OO6Hapy>keHue HeNpeAeNbHbIX COSAMHEHUN B JKUIKUX HEe(TENpOIyKTaX M PacTUTEIHHOM
Mace.

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

Ilpakmuueckue 3anamusn

WNnentudukaius opraHu4ecKux COeAMHEHUH.

Pacnio3naBanue miactMacc ¥ BOJIOKOH.

XVUMUS 1 JKA3HBD (5 1.)

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

Xumusi 6 nogceonesnoul sxcusnu. Morwwue u vucmsawue cpeocmea. Ilpasuna bezonacrhoi
pabomwl co cpedcmseamu 6bImogou xumuu. bvimosas xumuyeckas epamomuocme.

[TpombliIeHHOE TTOJTyYeHHE XUMUYECKUX BEIIECTB Ha MPUMEPE MPOU3BOJICTBA CEPHOU KH-
CJIOTHI.

XUMHYECKOE 3arpsi3sHEHNE OKPYIKAIOMIEH CPEIbI U €r0 MOCIESICTBHSI.

Hemoncmpayuu

OO0pa31bl JIeKapCTBEHHBIX MPENapaToB U BUTAMHHOB.

OO6pa3s1ibl CpeaCcTB TUTHEHBI 1 KOCMETHKH.

Jlabopamopnwie onvimoi

3HAKOMCTBO ¢ 00pa3ilamMu JICKapCTBEHHBIX MTPEMapaToB JOMAITHEH METUIIMHCKON arTeuKH.

3HAKOMCTBO ¢ O0Opa3laMy MOKIIUX W YUCTAMIMX CpencTB. M3ydeHne MHCTPYKIUHN MO UX
COCTaBYy U MPUMEHECHHIO



PE3EPB CBOBO/IHOI'O BPEMEHU 7 u.

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

3HATh / IOHUMATh

® gadicHelluue XumMuueckue NOHAMmMuUA . BEIECTBO, XUMUUECKUM 3JIeMEHT, aTOM, MOJIEKYIa,
OTHOCHUTENIbHBIE aTOMHAsi U MOJIEKYJIIpHAas Macchl, MOH, aJUIOTPOIUs, M30TOIBI, XMMHYECKAs
CBSI3b, AJIEKTPOOTPHUIIATEIHHOCTh, BAJICHTHOCTh, CTENEHb OKHCIEHUS, MOJb, MOJIIpHas Macca,
MOJISIPHBI 00bEM, BEIIEeCTBAa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS, pacTBOPHI, HJIEK-
TPOJUT U HEINEKTPOJIUT, DJIEKTPOJUTHYECKAs TUCCOLMALMS, OKHCIUTENb U BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJICHHE, TEIUIOBOW 3(h(eKT peakiuu, CKOPOCTh XUMHUECKONW peaKIiy, Ka-
TaJan3, XMMUYECKOE PaBHOBECHE, YIIIEPOJIHBIN CKeNeT, QYHKUHNOHAbHAS FPYyIIa, U30MEpHsl, To-
MOJIOT U

® OCHOBHbIC 3AKOHblL XUMuUU. COXPAHCHUA MACCHI BCIICCTB, IOCTOSAHCTBA COCTAaBa, IICPUO-
JUYEeCKUI 3aKO0H,

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

® gadicHelluUe euyecnmea U Mamepuaibl. OCHOBHbIC METAJUIBI U CIUJIaBbI; CEpHAsl, COJISTHAs,
a30THAsi M YKCYCHAsl KUCIIOTHI; IIENIOUH, aMMHaK, MUHEPaJIbHbIE YA00pEHUs, METaH, 3TUJICH, alle-
TUJICH, OCH30J1, 3TAHOJI, JKUPBI, MbLJIa, TIIIOK03a, caxapo3a, KpaxMal, KjieTdaTrka, OeIKH, HCKYCCT-
BEHHbIC U CHHTETHUYECKHE BOJIOKHA, Kay4yKH, TIaCTMACCHI;

yMeThb
o Ha3bvléamp N3YYCHHBIC BCUICCTBA 10 ((TpHBHaHBHOﬁ>> U MCH(ILYHapO,HHOﬁ HOMCHKIJIATYPE;
L4 onpeOeJmmb: BaJICHTHOCTD U CTCIICHb OKHCJICHHA XMMHUYCCKHUX JJICMCHTOB, THUII XMMHYC-

CKOH CBSI3M B COCIMHEHMAX, 3apsiJl HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAX HEOPraHHU-
YECKUX COEIUHEHUHN, OKHUCIUTEIb U BOCCTAHOBMUTEIb, IPUHAICKHOCTh BELIECTB K Pas3-
JIMYHBIM KJIaCCaM OPraHUYECKUX COCINHEHNN;

o Xapakmepu3oeambs:. DJICMCHTBI MAJIbIX IIEPHOJOB MO HMX IIOJOXCHUIO B nepnoz[quCKoﬁ
CUCTEMC Z{.I/I.MeHneneeBa; 06H_[I/Ie XUMHYECKHE CBOMCTBA MCTaJlJIOB, HCMCTAJIJIOB, OCHOB-
HBIX KJIAaCCOB HCOPraHWMYCCKUX W OPraHUYCCKHUX COGHHHGHHﬁ; CTPOCHUC U XHUMHYCCKHE
CBOMCTBaA N3YUCHHBIX OPraHUYICCKUX COCHHH@HHﬁ;

J 00bACHAMY . 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; IPUPOLY XUMHUYE-
CKOI1 CBsI3U (MOHHOM, KOBAJIEHTHOM, METAJUIMYECKOM ), 3aBUCUMOCTb CKOPOCTH XMMHUECKON
PEaKIMU U MOJI0KEHUSI XUMHUECKOTO PABHOBECHS OT PA3JIMYHBIX (PaKTOPOB;

J 6bINONIHAMb XUMUYECKUN IKCHepuMenm 110 PACIIO3HABAHUIO BAKHEWIIUX HEOPraHUYe-
CKHMX M OPTaHUYECKUX BEUIECTB;

. npo6ooumsp CaMOCTOATENbHBIN MOMCK XUMUYECKOW MH(OPMAIMK C UCIOIb30BAHUEM pa3-
JIMYHBIX UCTOYHUKOB (HAyYHO-TIOMYJISPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pECyp-
coB MHTepHeTa); UCOIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHU JIJIsi 00pabOTKU U mepeaaydu
XUMUYECKON MH(OpMAINK U ee MPECTaBICHNS B PA3IUYHBIX (POpMax;

HCIIO0JIB30BaThH HpHOﬁpeTeHHbIe SHAHUA U YMCHHUA B HpaKTI/I‘IeCKOﬁ Jesd-
TCJBbHOCTH U HOBCCZ[HEBHOﬁ JKU3HU I
° 00BSACHEHHS XUMHYECKUX HBHCHI/Iﬁ, MMPOUCXOAAIUX B IPUPOAL, GBITy H Ha ITPOU3BOJACTBC,

. ONpPEACIIEHUSI BO3MOKHOCTH IPOTEKAHUs XUMHUUYECKUX MPEBPALIEHUN B Pa3jIMYHbBIX YCIO-
BUSIX M OIICHKH MX MOCJIEACTBUM;
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HKOJIOTUYECKHA TPaMOTHOTO TIOBEICHUS B OKpYKaloIIen cpee;

OLICHKH BJIMSHUS XMMHYECKOTO 3arpsA3HEHUS OKPYKAIOLIEH Cpeibl Ha OPraHU3M YeJIOBEKA U
JIPYTHUE )KUBbIE OPTaHU3MBI;

0e30macHOro oOpaleHus: ¢ TOPIOYNMH M TOKCHYHBIMU BEIIECTBAMHU, JIAOOPATOPHBIM 000-
pyJIOBaHHEM;

IIPUTOTOBJICHUA PaCTBOPOB Sa,Z[aHHOfI KOHLCHTpAaIuu B 6BITy " Ha ITPOU3BOACTBE,

KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XMMHMYECKOH HMH(OpMaluu, MOCTyNarole u3 pas-
HBIX UCTOYHUKOB.



