INIPUMEPHASA ITPOTPAMMA
CPEJHEI'O (IIOJIHOT'O) OBHIEI'O OBPA3OBAHMUAA
IO XUMWUU (bA30BbIH YPOBEHD)

MHOACHUTEJBbHAS 3AIIMCKA

Crartyc 10KyMeHTa

[TpumepHas nmporpamMmMa 10 XMMHUHU COCTaBJIEHA HAa OCHOBE ()e1epaIbHOI0 KOMIIOHEHTA Io-
CYIapCTBEHHOIO CTaHJapTa CpeJHero (II0JHOro) oo1ero oOpa3oBaHusl.

[IpumepHas mporpaMma KOHKPETU3UPYET COAEp)KaHHe MPEIMETHBIX TeM 00pa30BaTeIbHO-
ro CTaHJapTa, JaeT MPUMEPHOE paclpeieieHne yieOHbIX YacoB IO pa3zeiaM Kypca U PeKOMEH-
IyEMYIO IOCIIE0BATENbHOCTh U3YUEHHS TEM U pa3[esioB Yy4eOHOIo ImpeaMera ¢ y4eTOM MEX-
MPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JOTMKU y4eOHOro Ipolecca, BO3pacCTHBIX 0COOEH-
HOCTeH ydaumxcs. B mpumepHoii mporpamme onpesesieH nepeueHb JEMOHCTpaluii, JadopaTop-
HBIX OTTBITOB, MPAKTUYECKUX 3aHATUHA U PaCYETHBIX 33/1a4.

[TpumepHas mporpaMma BBIIIOJIHSET JJBE OCHOBHbIE (DYHKIMU:

HuadopmanmonHo-MeToandeckasi GyHKIUS MO3BOJSIET BCEM YJacTHUKAM 00pa30BaTEeIbHO-
ro IpoLecca MOJYYUTh MPEICTABJIECHUE O LENAX, COACpKAHUM, OOILEH cTpareruu OOydeHUs,
BOCIIUTAHUS M Pa3BUTH YAl XCsl CPEJCTBAMU JAHHOIO y4€OHOIO MpeiMeTa.

OpraHu3alMOHHO-TUIAHUPYIOIAs (DYHKIIUS MpeaycMaTpUBaeT BBIJACICHUE 3TAloB o0yde-
HUSl, CTPYKTYpUpOBaHUE y4eOHOro marepuaia, OMpEeIeHUE €ro KOJMYECTBEHHBIX U KauecT-
BEHHBIX XapaKTePUCTUK Ha Ka)KIOM M3 3TAIlOB, B TOM YK CIIE JUIS COAEPKATEIbHOIO HAIIOJHEHUS
MIPOMEXKYTOYHON aTTECTAllMH YJalXCs.

[lpumepHass mporpaMma SIBJISIETCSI OPHEHTHPOM Ui COCTAaBJICHHSI aBTOPCKUX YIeOHBIX
nporpamMm 1 y4eOHHKOB. [IpumepHast mporpaMma onpenensieT WHBaApUAHTHYIO (00s13aTEIbH YIO)
4acTh y4eOHOTO Kypca XMMHUU B CTapllel mIKoie Ha 0a30BOM YpOBHE, 3a Mpe/enaMu KOTOpOTo
0CTaeTCsl BOBMOXKHOCTh aBTOPCKOTO BbIOOpA BapMAaTHBHON COCTABIISIOIICH COZEp)KaHUs 00pa3o-
BaHMs. CocTaBUTEeNM y4eOHBIX IPOrpaMM M y4EOHHMKOB XMMHMH MOTYT MPEJIOKUTh COOCTBEH-
HBIH MOJX0/ B YaCTU CTPYKTYPHUPOBAHUS U OINPENEIECHHS I10CIeI0BaTEIbHOCTH U3ydeHUs yueo-
HOTO Marepuaia, a TaKke myred (GopMUpOBaHHS CUCTEMbl 3HAHUU, YMEHHH M CIOCOOOB jaes-
TEJNBHOCTH, Pa3BUTHSI U COLMATM3AIMHU ydalmxcs. TeM caMbIM TprEMepHasi porpamMMa CoJeicT-
BYET COXPAaHEHHUIO €IMHOro 00pa30BaTEIbHOIO MPOCTPAHCTBA U MPENOCTABISAET UIMPOKUE BO3-
MOXKHOCTH JUISl peajii3alliy PA3IMYHBIX MOJXOJ0B K MOCTPOSHHUIO Kypca XHMHH B CTapIuen
IIKOJIe Ha 0a30BOM YPOBHE.

Crpykrypa f0KymMeHTa

IIpumepHas nporpamma BKIIOYAET TPU pas3zeia: MOSCHUTEIbHYIO 3allMCKY; OCHOBHOE CO-
JepKaHUe C MPUMEPHBIM (B MOJAIBHOCTH «HE MEHEE») paclpelesieHneM y4eOHbIX 4acoB IO
paszenaMm Kypca U BO3MOXHYIO IOCJIEI0BATENbHOCTh U3YUEHUS TEM U Pa3ZesioB; TpeOOBaHUS K
YPOBHIO MTOATOTOBKU BBITYCKHUKOB CpeiHel (TTOIHOM) MIKOJIBI IO XMMHUU Ha 6a30BOM ypoBHe. B
MPUMEPHON POrpaMMe IPEJCTaBICHO MUHUMAIBHOE M0 00beMy, HO (DYHKIHOHAIBHO TOJIHOE
coZiep)KaHue.

OO0 masi XxapakTepuCTHKA y4eOHOI0 nmpeaMeTa

OCHOBHBIMH NpOOJIEMaMH XUMUU SIBJISIFOTCSI U3y4€HHE COCTaBa U CTPOEHUS BEIIECTB, 3a-
BUCHUMOCTU MX CBOWCTB OT CTPOEHMS, KOHCTPYMPOBAHHUE BEILECTB C 33JaHHBIMU CBOMICTBaMH,
U CCIIEI0OBAaHNE 3aKOHOMEPHOCTEN XMMUUYECKHU X IPEBPALLECHNUN U IyTEH yIpaBiIeHUS UMU B LIEJAX
MIOJIy4EHUS BEIIECTB, MaTepuainos, sHepruu. [loaToMy, kak Obl HU paziIM4agIuch aBTOPCKUE MPO-
rpaMMbl U Y4€OHUKH TIO TJIYOMHE TPAKTOBKH M3Yy4aeMBIX BOIPOCOB, UX y4eOHOE COIEpKaHUE
JOJKHO 0a3UpOBATHCS HA COACPNKAHUU MPUMEPHOU MPOrPaMMbI, KOTOPOE CTPYKTYPUPOBAHO IO
naty Onokam: MeToJel TTO3HAHUS B XUMUHU; TeopeTudeckne OCHOBBI xuMuH; Heopranmdeckas
xumust; Opranudeckast Xumusi; XuMus U ku3Hb. CojepxaHue 3THUX yueOHBbIX OJIOKOB B aBTOpP-
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CKUX MTpOrpaMMax MOXKET CTPYKTYPUPOBATHCS IO TEMaM M JIETATH3UPOBATHCS C YYETOM aBTOP-
CKUX KOHIICTIIHH, HO JOJKHO OBITh HAIIPABJICHO HA IOCTHKCHUE 11eJIel XUMHYECKOTO 00pa3oBa-
HHS B CTapllel HIKOJIE.

ean

H3yuenue xumuu 6 cmapuieii WiKoie Ha 6A3080M ypoeHe HANPABIEHO HA OOCHUMCEHUE
cneoyrouwux yenei:

® 0CBO€HHEe 3HAHMI O XMMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MDA,
BAXKHENIIINX XUMHUYECKH X IMOHATUAX, 3aKOHAX U TCOPUAX,

¢ OBJIAICHUC YMECHUAMM IIPUMCHATH IMOJTYYCHHBIC 3HAHUA I OOBSICHCHHS pa3H006pa3-
HBIX XHMHUUYECKA X SIBJICHUI U CBOMCTB BCHICCTB, OLICHKU POJIM XUMHUU B PASBUTHH COBPCMCHHBIX
TEXHOJIOTHH 1 IMOJIYYCHHN U HOBBIX MATCPUAJIOB,

e pa3BUTHE [103HABATEJIbHBIX MHTEPECOB M MHTEUIEKTYalIbHbIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITEIBHOTO NMPUOOPETEHUsT XUMHUUYECKUX 3HAHUM C MCIIOJIb30BAaHUEM Pa3IMYHBIX UCTOY-
HUKOB MH(pOpPMAIINH, B TOM YK CII€ KOMIBIOTEPHBIX;

® BOCIIMTAHHE YOSKICHHOCTH B MO3UTUBHOW POJM XMMHU B JKH3HU COBPEMEHHOTO OOIIIe-
CTBa, HEOOXOJUMOCTH XUMUYECKH IPAMOTHOIO OTHOLIEHUS K CBOEMY 3/IOPOBBIO U OKp yKaro Iei
cperne;

e IpUMeHeHUEe MOJIyYeHHBIX 3HAHMI M yMeHHM# Ui 0€30MacHOTO HCIOJIb30BAHUS Be-
[IECTB U MaTEpUaiOB B OBITY, CETHCKOM XO3SHCTBE U Ha MIPOU3BOJCTBE, PEIICHUS TPAKTUUYECKH X
3a/1a4y B MOBCEIHEBHON XKU3HU, MPEIYNPEKICHUS SIBJICHUM, HAHOCSIIMX BPE 3I0POBBIO UEIOBE-
Ka U OKpYXaroueu cpeze.

Mecto npeamera B 0a3MCHOM y4eOHOM IJIaHe

®enepanbHbIi 0a3MCHBIM ydeOHBIHN IIaH JUIsi 00pa30BaTeIbHBIX yupexaeHUu Poccuiickoit
®denepanuu oTBOAUT 70 4acoB It 003aTENBHOTO U3YYEHHUS YUeOHOTO MpeaMeTa «XUMHUs» Ha
aTarne cpeaHero (MoaHoro) oomero oopasoBanus Ha 6a30BOM YPOBHE.

[IpumepHas nporpamma paccuntaHa Ha 70 yueOHBIX yacoB. [Ipu 3TOM B HEW TpexycMOT-
peH pe3epB cBOOOIHOTO ydeOHOTO BpeMeHU B 00beMe (7) yaeOHbIX yacoB (mm 10 %) nns pea-
JU3alUM aBTOPCKUX MOIXO0B, UCIOIB30BaHUS pa3HOOOpa3HbIX OPM OpraHU3aluu y4eOHOTO
Ipolecca, BHEAPEHN S COBPEMEHHBIX METO/I0B 00 YIEHHSI U TI€AarOTMYECKH X TE XHOJIOTHHA.

O0mey4eOHbIE YMEeHMS, HABBIKH U CIIOCOOBI JIeSITeJIbHOCTH

[lpumepHas mporpamMma mnpeaycMaTpuBaeT (OPMHPOBAHUE Yy yJalMXCs 0OIeydyeOHbBIX
YMEHUW U HaBBIKOB, YHUBEPCAJIbHBIX CIIOCOOOB JEATEIBHOCTH U KIIOYEBBIX KoMIeTeHUUH. B
9TOM HaIlpaBJIEHUU IPUOPUTETAMU Ul ydeOHOro npeamera «XuMHUsA» B cTapllel IIKosie Ha Oa-
30BOM YPOBHE SBJIIIOTCSA: YMEHHUE CaMOCTOSITEIbHO U MOTHBUPOBAaHHO OPraHU30BBIBATH CBOIO
MIO3HABATEIbHYIO JAEATENBHOCTh (OT IMOCTAHOBKM L€ JI0 MOJYYEHUs] U OLEHKU PE3YNIbTaTa);
MCIIOJIb30BAHME 3JIEMEHTOB MIPUUMHHO-CIIEICTBEHHOTO M CTPYKTypHO-(QYHKIIMOHAIBHOTO aHaJIH-
3a; OINpe/eeHNe CYUHOCTHBIX XapaKTepUCTHK H3y4aeMoro oObeKTa; yMEHHE pPa3BEepHYTO
00OCHOBBIBATh CYXKAEHUS, JaBaTh OIpeNeNIeHUs, NPUBOANUTH JOKA3aTeIbCTBA; OLICHUBAHUE U
KOPPEKTUPOBKA CBOETO MOBEJECHUS B OKPYXKAIOIUEH Cpejie, BHIIIOIHEHUE B IPAKTUUYECKON Jies-
TEJIBHOCTU U B TIOBCEJHEBHOM JKU3HHU HKOJIOTMYECKH X TPeOOBaHMI; MCIOIb30BAHUE MYJIBTHME-
JTUIHBIX PECYPCOB U KOMITBIOTEPHBIX TE€XHOJIOTHH U1 00pabOTKH, Meperadn, CUCTeMaTH3aluu
uHdopMaruu, co3nanus 0a3 JaHHBIX, TPE3CHTAI[MH PE3yJIbTATOB MMO3HABATEILHONW U MpaKTHye-
CKOM J1eTEIbHOCTH.

PesyabTaTrsl 00y4eHust

Pesynprarel u3ydeHust Kypca «XuMHs» NpUBENEHBI B paszaene «TpeboBaHUsS K YpOBHIO
MOJITOTOBKU BBIITYCKHHKOBY», KOTOPBIN IMOJHOCTBIO COOTBETCTBYET CTaHAapTy. TpeOoBaHus Ha-
IIPaBJICHBI HA PEATU3ALMI0 JEATEIbHOCTHOIO, MPAKTU KOOPUEHTUPOBAHHOTO M JTMYHOCTHO OpH-
E€HTUPOBAHHOIO IOJXOJ0B; OCBOCHHUE YYAIIMMHCSH HHTEIUIEKTYAJIbHOM M NMPAKTUYECKOW Ies-
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TETLHOCTH; OBJIAJICHUE 3HAHUSMU U YMEHHSIMHU, BOCTPEOOBAHHBIMU B TTOBCEAHEBHOM KU3HH, TIO-
3BOJISIIOIIIMME OPUEHTHUPOBATHCS B OKPY)KAIOIIEM MHpE, 3HAUMMBIMU JJII COXpAaHEHUsSI OKpY-
JKaromien cpesbl U COOCTBEHHOTO 37IOPOBBSL.

PyOpuka «3HaTh/MOHUMATEY BKIIIOYAET TPEOOBAHUS K y4eOHOMY MaTepuany, KOTOPbIid yc-
BaMBAIOTCS U BOCIIPOU3BOIATCS YUaIIMMHUCHL.

Pybpuka «YmeTh» BKIIOYaeT TpeOOBaHUs, OCHOBAaHHBIC Ha OoJyiee CIOXHBIX BUAAX Jes-
TEIBHOCTH, B TOM YHCIIE TBOPYECKOM: O0BSICHATh, U3ydaTh, PACIIO3HABATh U OMHUCHIBATH, BBISB-
JISITh, CPABHUBATh, ONPEACIIATh, AHAIM3UPOBATH U OI[EHUBATh, IPOBOJIUTH CAMOCTOATEIBHBIN O~
HCK HeoOXomMMon nHGOpMAIuK | T.1I.

B pyOpuke «lcmons3oBaTh TpHOOpPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUYECKON JesTelb-
HOCTH U TOBCEIHEBHOHN XU3HW» MPEIICTABICHBI TPEOOBAHUS, BBIXOMISAIIME 32 PAMKH y4eOHOTO
MpoIecca 1 HareJIeHHbIC Ha PEIieHUEe Pa3HO00pa3HbBIX KU3HEHHBIX 33/1a4.

OCHOBHOE COJEPXAHIE (70 u.)

METO/bI IIO3BHAHUA B XUMHUH (2 u4.)

HayuHble MeTO/1bI TO3HAHUSA BEILIECTB U XUMUUYECKUX sIBJICHUM. PoJib SKCIEpUMEHTa U T€O-
puu B XuMuu. Mooenuposanue X umMuieckux npoyeccos.

Hemoncmpayuu
AHaJ'H/IS U CUHTE3 XUMHNUYCCKHNX BCIICCTB.

TEOPETUYECKHE OCHOBbI XUMHMU (18 4.)

CoBpeMeHHBIE MPeICTABJICHUS 0 CTPOEHUH ATOMA.

Atom. U3oronbl. Amomusie opbumanu. INSKTpOHHAS KIaccu QUKAIUSA dJIEMEHTOB (S-, P-
anemenmot). OcobeHHOCmMU CMPOEHUsL DIEKMPOHHBIX 000I0YEK AMOMO8 NePEeXOOHbIX IIEMEHMO8.
Ileproauyecknii 3aKOH W TEPUOMYECKAs] cCMCTEMa XMMHUYeCKUX 3iemeHToB J[.M.MeHnpeneesa,
MX MUPOBO33PEHUYECKOE U HaAyYHOE 3HAUCHUE.

Xumuueckasi CBA3b

KoBasneHTHas CBsI3b, €€ PAa3HOBUIHOCTH M MEXaHU3MbI 00pazoBaHus. CTENEeHb OKUCICHUS
M BAJEHTHOCTh XUMHYECKUX dJIeMeHTOB. MoHHas cBs3b. KaTHOHBEI M aHMOHBI. MeTamandeckas
CBsI3b. Bodopoonas cea3v, ee poib 6 hopmuposanuu cmpykmyp ouononumepos. Enunas mpupo-
J1a XUMUYECKUX CBS3€H.

BemecTBO

KavecTBeHHBII 1 KOJTUYECTBEHHBIM COCTaB BellecTBa. BeliecTBa MOJEKYASPHOTO U HEMO-
JIEKYIIPHOTO CTpOeHUA. KprucTammyeckue pemmeTKu.

[TprunHBI MHOTOOOpA3Us BEILIECTB : ©30MEPH s, TOMOJIOTHS, AJUTOTPOIHSL.

YucTsle BemecTBa U cMecu. CriocoObl pa3aeneHus cMecell M X UCIOoJIb30BaHue. SIBIeHus,
MIPOUCXO/SIIIE TIPH PACTBOPEHUH BEILECTB — paspyuienue KpUCmaiiuyeckou peuwemku, oughgy-
3Us, TUCCOLMALIMS, TUpATALIUA.

Hctunnbie pactBopbl. CriocoObl BBIpaKEHHS KOHIICHTpAIMM PAcTBOPOB: MaccoBasi JIOJA
pacTBOPEHHOIO BellecTBa. Jucconuanyst 3JIeKTpOIMTOB B BOJHBIX pacTBopax. CHIIbHBIE U Clla-
ObIe JIEKTPOJIUTHI.

Tonsmue o konnouoax u ux 3HaueHue (30au, eenu).

XuMuyecKue peakiuu

Knaccudukanuss XUMHUYECKHMX PEaKIUid B HEOPTAaHWYECKOM M OPTaHMYECKONH XUMHUH TIO
pa3nuuHbIM Tpu3HakaM. OCOOCHHOCTH peaKiuii B OPraHuYeCKOH XUMHUH.

Peakiiun noHHOTO OOMEHA B BOJHBIX pacTBopax. [ MIpoan3 HEOPTaHUYECKH X U OpraHude-
ckux coenuHeHni. Cpena BOAHBIX PACTBOPOB: KUCTas, HEHTpalbHAs, IIETOYHAs. BooopooHviii
noxaszamens (pH) pacmeopa.
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TenoBoit 3P eKT XUMHIECKON peaKInuH.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIHUH. ONeKMpoau3 pacmeopos U pachideos.
[pakTryeckoe MpUMEHEHHUE IEKTPOIIH3a.

CKOpOCTh peakiuy, ee 3aBUCUMOCTb OT pa3iIH4HbIX (akropoB. KaranmusaTopsl u Katanus.
[IpencraBnenue o pepMeHTaX, KaK OMOJOTHUYECKUX KaTaln3aTopax O0elIKOBOW MPUPOIBI.

OO6paTuMocTb peakiuii. XuMHYeCKOe PAaBHOBECHE U CIIOCOOBI €10 CMEILCHUS.

Hemoncmpayuu

Mojenu MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METAUTMYECKUX KPUCTAUTMYECKUX pele-
TOK.

Mogenu MOJIEeKyS H30MEPOB U TOMOJIOTOB.

[Tonmydenune aoTponmHbIX MO GUKaINi cepsl 1 doc dopa.

PacTtBopenne okxpameHHBIX BemecTB B Bojae (cymbdara memu (ll), mepmanranara xaiws,
xiopua xenesa (111)).

3aBHCHMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMK U TEMITEPATypHI.

Pasnosxenue nepokcua BoJIopoia B MPUCYTCTBUU KaTanu3zaropa (okcunaa mapranua (1V) u
depmeHTa (KaTanasbl).

OO0pas3ibl MUIIEBBIX, KOCMETUYECKU X, OMOJIOTUYECKIX U MEIULIMHCKUX 30JI€H U TeJeH.

Dddexr Tunnans.

Jlabopamopnuie onvimot

OmnpenenieHne Xapakrepa cpesibl pacTBOPa € MOMOIIBIO YHUBEPCATBHOTO WHIUKATOPA.

[IpoBenenue peakinii HOHHOTO OOMEHa ISl XapaKTEPUCTUKH CBOMCTB JIEKTPOJIUTOB.

HEOPI'AHUYECKAS XUMHUA (13 4.).

Knaccugukanus HeopraHudeckux COeIUHEHUM. XUMHYeCcKne CBONMCTBA OCHOBHBIX Kiac-
COB HEOPTaHUYECKUX COCTNHEHU .

Mertannbl. DIEKTPOXUMHUUECKAN Psill HAPsLHKEHUM MeTayutoB. O01pe croco0bl MoaydeH s
MeTauIoB. [lonsamue o koppozuu memannos. Cnocobwvl 3auumel 0m KOppo3uu.

Hemeramibl. OKMCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA THUIIMYHBIX HEMETAJUIOB (Ha
pUMepe BOA0PO/Ia, KUCIOPO/ia, TAJIOTeHOB U cepbl). OOIas xapaKTepucTUKa MOArPYIIIbI rajo-
reHoB (0T ¢ropa 10 noza). biaropoaHelie Ta3sel.

Hemoncmpayuu

O0pa3ibl METAIIJIOB ¥ HEMETAIIJIOB.

Bosronka nopa.

NzroroBneHne nOgHON CIUPTOBON HACTONKH.

B3anmMHOe BBITECHEHUE TAIOTEHOB M3 PACTBOPOB UX COJIEH.

OO0pa3ibl METAIIJIOB ¥ UX COCTUHCHUM.

['openue cepsl, Gocdopa, sxene3a, MaTHUS B KHCIIOPOJIE.

B3anmopeiicTBue METOYHBIX U IETOYHO3EMENBbHBIX METAILIIOB C BOJIOM.

BzaumonericTBre Meau ¢ KUCIOPOAOM U CEPOA.

OTBITHI IO KOPPO3WHU METAJUIOB M 3aIMTE OT HEe.

Jlabopamopnuie onvimut

B3anmopeiicTBue IIUHKA U Kelie3a C pacCTBOPAMH KUCIIOT U IIETOYeH.

3HAKOMCTBO C 00pa3IlaMyd META/UIOB M UX pyaamMu (padoTa ¢ KOJIJICKITUIMH ).

3HAKOMCTBO ¢ 00pa3llaMi HEMETAJJIOB M UX MPUPOJHBIMU COSAMHEHUsIMH (paboTa ¢ KO-
JIEKIUSIMH ).

PacnoznaBanue xJ10puioB U Cyib(HaToB.

Ilpakxmuueckue 3anamu s

[MonyueHue, coOupanue u pacro3HaBaHUE Ta30B.

Pemenue skcriepuMeHTATBHBIX 33129 110 TeMe «MeTauibl 1 HEMETaLTBD.

Wnentudu kanus HEOPraHUYECKUX CO CTMHEHUM.



OPTAHUYECKASA XUMUA (25 4.)

Krnaccudukanus 1 HOMEHKIATypa OPTAaHNYECKUX COSAMHEHU . XMMIYECKUEe CBOMCTBA OC-
HOBHBIX KJTaCCOB OPraHUYECKU X COCTMHEHUM.

Teopusi cTpoeHHs OpraHMYECKUX COCAMHEHUU. YriepoaHwiil ckeneT. Pamukanbl. DyHK-
LHOHAJbHBIE TPYNIbL. ['oMoornueckuit psja, romosnoru. CTpyKrypHasi U30Mepusl.

VYrneBoaopoapl: anKaHbl, AJIKSHBl U TUEHBI, aJIKWHBI, apeHbl. [I[pupoaHble UCTOYHUKH YT-
JIEBOJOPOJIOB: HE(PTH U MPUPOIHBII Ta3.

Kucnopozacoaep:xainme coe AMHEHUS: OTHO- U MHOTOATOMHBIE€ CIIUPTHI, (DeH O, aJIb]IeTHIbI,
OJTHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE YU PBI, )KUPHI, YIIIEBOIBI.

AzoTcozaepkalpe coelMHEHs: aMUHbl, aMUHOKHU CIIOTBI, OEJIKU.

[TonmMmeps! : IacTMacChl, Kay4yKH, BOJIOKHA.

Hemoncmpayuu

[Tpumeps! yrieBoAOpoA0OB B pa3HbIX arperaTHbIX COCTOSHUSAX (MponaH-0yTaHOBas CMECh B
3axuranke, OeH3uH, napaduH, ac paibT).

[TonyueHue 3TUIIEHA U allETUIICHA.

KauecTBeHHbIE peaki[ui Ha KpaTHBIE CBSI3H.

Jlabopamopnuie onvimut

3HaKOMCTBO ¢ 00pa3liaMu IJIACTMACC, BOJIOKOH U Kay4yKoB (paboTa ¢ KOJUICKIHSIMH ).

3HaKOMCTBO ¢ 00pa3lamu MPUPOJHBIX YITIEBOJIOPOJIOB M MPOAYKTAMH HX IepepaboTKu
(paboTa ¢ KOJUICKITUSIMU ).

3HAKOMCTBO € 00pa3laMM MNHUIIEBHIX, KOCMETHYECKHX, OMOJOTMUECKUX U MEIULIMHCKUX
30J1€1 U renen.

NzrotoBnenne Mojaene MOJIEKYS OpTaHWYECKH X COCTMHEHU .

OOGHapyxeHue HenpeIelbHbIX COEIUHEHUN B XKHUAKAX He(TENpOAYKTaX U pacTUTEIbHOM
Macie.

KauecTBeHHbIE peakiiui Ha ajibAETH/1bl, MHOTOATOMHBIE CITUPTHI, Kpaxmall U OEJIKu.

Ilpakmuueckue 3anamu s

WnenTrdu Kanust OpraHNnIeCKH X COSAMHECHHH .

Pacrnio3HaBaHue miacTMacc U BOJIOKOH.

XUMMS U KU3HbD (5 4.)

XuMmus u 300poBbe. Jlekapcmea, pepmenmul, 8UMAMUHBI, 20PMOHBI, MUHEPANbHbIE B0Ob.
IIpobnemvl, cesazantble ¢ NPUMEHEHUEM JeKAPCMBEHHbIX NPEnapamos.

Xumus 8 nosceonesnou sxncusnu. Morwwue u yucmsawue cpeocmsa. Ilpasunra 6esonachotu
pabomol co cpedcmeamu 661mo8ou xumuu. bvimosas xumuyeckas spamomuocme.

[IpoMbl1TIEHHOE MOTyYeHUE XMMUUYECKU X BEIECTB Ha PUMEPE MPOU3BOACTBA CEPHOU K-
CJIOTBI.

XUMUUYECKOE 3aTpSA3HEHUE OKPYKAOIIEH CPeAbl U €ro MOCIEACTBUA.

Hemoncmpayuu

OOpa3ibl JeKapCTBEHHBIX IPENapaToB U BUTAMUHOB.

OO6pasibl CpeCTB TMTUEHBI U KOCMETHKU.

Jlabopamopnusie onvimot

3HAKOMCTBO ¢ 00pa3laMu JICKApCTBEHHBIX MTPETIAPATOB JOMAIIHEH MEAUIIMHCKON anTeuKH.

3HAKOMCTBO € 00pa3lamMu MOIOLUMX M YUCTALMX CpeAcTB. V3ydeHne MHCTPYKUUH 1O UX
COCTaBY U IPUMEHEHUIO
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PE3EPB CBOBO/JHOI'O BPEMEHHM 7 u.

TPEBOBAHNA K YPOBHIO 101 OTOBKH BbII1YCKHUKOB
B pesyabTaTte n3y4eHusi XMMHUHM HA 0230BOM YPOBHE YUYCHHUK J0JI5KeH

3HATH / IOHUMATH

® gadicHellwue XUMU4eCKue NOHAMUA . BEIECTBO, XUMUUECKUN 3JIEMEHT, aTOM, MOJIEKY-
J1a, OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIIpHAsl MacChl, HOH, aJUIOTPOIHUS, U30TOIbI, XMMHUYECKast
CBSI3b, AJIEKTPOOTPULIATEIBHOCTh, BAJEHTHOCTh, CTENEHb OKWUCIIEHUS, MOJIb, MOJISIPHAs Mmacca,
MOJISIpHBIM 00bEM, BEIeCTBA MOJIEKYISPHOTO U HEMOJICKYISIPHOTO CTPOEHHUSI, PaCTBOPHI, dJICK-
TPOJUT U HEDJIEKTPOJUT, DJIEKTPOJIUTHUUYECKAs] AMCCOLUALIMS, OKUCIUTEIb U BOCCTAHOBUTEINb,
OKHCJICHUE U BOCCTAaHOBJICHHE, TEINIOBON A(QEKT peakiuu, CKOPOCTh XUMHYECKOW peakiui,
KaTajau3, XMMUYECKOe PaBHOBECUE, YIICPOJIHBIN CKeleT, (pyHKIMOHAIbHAS IpYINa, U30Mepus,
rOMOJIOTHS

® OCHOGHbBIE 3AKOHbBl XUMUU. COXPAHEHUSI MAcChl BEILECTB, MOCTOSIHCTBA COCTaBa, MEPUO-
JMYSCKUM 3aKOH;

® OCHOGHblE MeopUU XUMUU. XUMUYECKOU CBSI3H, AJICKTPOJUTHYECKOW AUCCOLMAIUH,
CTPOCHHUS OPTaHUYECKUX COSTMHECHU;

® gajicHelluiue geuiecmea U Mamepuaipl. OCHOBHBIE METAUIBI U CIIJIaBbl; CEpHasi, COJIs-
Hasl, a30THAas U YKCYCHAas KUCJIOTHI; IIEJI0OUN, aMMHaK, MUHEPAJIbHBIE YIOOpEHHs, METaH, STUJICH,
arneTusieH, OGH30J1, ATaHOJI, XKHUPbI, MbLIA, TJIFOKO3a, caxapo3a, KpaxMmal, KIeT4aTka, OCIIKU, HC-
KYCCTBEHHBIE U CHHTETHYECKHUE BOJIOKHA, KaydyKH, MJIaCTMACCHI;

yMeTh

® Ha3vléamdb N3YYCHHBIC BCIICCTBA I10 <<TpPIBPIaJIBHOI>’I)> nJIn MC)KHYHapOHHOﬁ HOMCHKIIATy-
pe;

L] onpeOeJmmb: BAaJICHTHOCTb M CTCIICHb OKHUCICHHUA XMMHYCCKUX 3JICMCHTOB, THII XMUMHNYC-

CKOH CBSI3U B COEIUHEHUSX, 3apsi/l MOHA, XapaKTep Cpelbl B BOJHBIX pacCTBOPaX HEOPraHu-
YECKU X COEJUHEHUM, OKUCIUTENb U BOCCTAHOBUTENb, MPUHAUIEKHOCTh BEIIECTB K pas-
JMYHBIM KJIaccaM OpraHUYECKU X COETMHEHU;

. Xapakmepu3o06amsp. 3JIEMEHTBHl MAJBIX IEPUOJOB MO HUX MOJOXEHUIO B IEPHOINYECKON
cucreme J[.M.MenzeneeBa; o61me XuMUYECKUE CBOMCTBA METAJUIOB, HEMETAJIOB, OCHOB-
HBIX KJIACCOB HEOPraHUYECKUX U OPTaHUYECKUX COCIMHEHHH; CTPOCHUE U XUMHYECKUE
CBOMCTBA N3Y4EHHBIX OPraHUYECKUX COECANHEHUN;

J 00ACHAMb. 3aBUCUMOCTb CBOMCTB BELIECTB OT MX COCTaBa M CTPOEHUS;, IPUPOLY XUMHU-
YecKoil CBs3M (MOHHOM, KOBaJIEGHTHOW, METANIMUECKOH ), 3aBUCUMOCTb CKOPOCTH XUMHYe-
CKOH peakuMH U MOJ0KEHU S XMMUYECKOTO PABHOBECHSI OT PA3IMYHBIX (PAKTOPOB;

J 6bINOJIHAMb XUMUYECKUI IKCHepUMEHm TI0 PACIO3HABAHUIO Ba)KHEHIIMX HEOpraHude-
CKMX M OPTaHMYECKUX BEIIIECTB;

J npo6oOums CaMOCTOSTENbHbIN MOUCK XMMUUYECKOH MHPOPMAIMU C UCIOJIB30BAHUEM pa3-
JIMYHBIX UCTOYHUKOB (HAy4HO-IOMYJSAPHBIX M3IAaHUHN, KOMIBIOTEPHBIX 0a3 TaHHBIX, pe-
cypcoB MHTepHeTa); HCIOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUHU Uil 00pabOTKU M Tepe-
Jlauu XMMHUYECKON MH(pOpMALMH U €€ IIPEJCTAaBICHUS B pa3IMUHbIX (opMax;

HCII0JIB30BATH NPUOOPETeHHbIE 3HAHUA M YMEHUS B NPAKTHYECKOM Jesi-
TeJILHOCTH U NMOBCEAHEBHOM KM3HU VIS
L] OOBICHEHUS XUMHUYECKU X HBHGHHﬁ, MPpOUCXOAAIMX B IMIPpUPOJC, 6I)ITy H Ha IMIPOHU3BOJCTBC,

° OMMpCACIICHHUA BO3MOKHOCTH IIPOTCKAHUA XUMUYCCKUX HpeBpameHHﬁ B PA3IMYHBIX YCJIO-
BHAX M OOCHKHM UX HOCJI@,I[CTBHﬁ;
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AKOJIOTMYECKH TPAMOTHOTO OBEJCHUS B OKpY)KalO e cpeie;

OLICHKH BJIMSIHUSI XMMHYECKOTO 3arpsi3HEHUs OKpYXaloIlel Cpebl Ha OPraHU3M UYeJIOBEKa
U JIpyrue *KUBbIE OPTaHU3MBbI;

0e301macHoOro OOpaIeHHs ¢ TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH, JJA0OPATOPHBIM 000-
pyZIOBaHUEM;

IMPUTOTOBJICHUA PACTBOPOB SaﬂaHHOﬁ KOHIICHTpAaluu B 6I>ITy M Ha IPOU3BOJCTBC,

KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XUMHYECKOW WHQOpMAINu, MOCTyMaIed u3 pas-
HBIX HCTOYHHKOB.
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