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IHHOACHUTEJBHAA 3AIINCKA

Craryc 1o0kymeHTa

Pabouas mporpamMMa Mo XMMHH COCTaBJI€Ha Ha OCHOBE (helepalibHOr0 KOMIIOHEHTA
roCyJapCTBEHHOT'O CTaHAAPTa CPEAHEro (TMOJIHOr0) 00I1Iero o0pa3oBaHMsl.

Pabouas mporpamMMa KOHKPETH3UPYET COAEP)KaHUE MPEIMETHBIX TeM 00pa30BaTEIbLHOTO
CTaHJapTa, JaeT IMPUMEpPHOE pacHpeeieHue Y4eOHBbIX YacoB IO pas3lienaM Kypca H
PEKOMEHIYEeMYIO MOCIIeI0BATEIbHOCTh H3YyUCHUSI TEM M Pa3/IesIOB YIEOHOTrO MPEeaIMETa ¢ yUeTOM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€d, JIOTMKHM Y4eOHOro Ipolecca, BO3pPaCTHBIX
ocoOeHHOCTEN ydamuxcs. B mpumepHoil mporpamme OIpeneieH IMepedyeHb JEMOHCTPALMM,
71a00paTOPHBIX OIBITOB, IPAKTUUYECKUX 3aHATUH U pACUETHBIX 3ajau.

Pabouas mporpamMmMa BBITIOJIHSET JBE OCHOBHBIC (DYHKIIMU:

e HudbopmannoHHo-MeTOIMYECKas byHKIMA HI03BOJISIET BCEM y4aCTHHUKAM
00pa30BaTeNLHOTO MpPOIecca MOIYYUTh MPEACTABICHUE O IENAX, COACpP)KaHUH, OOIIeH
cTpaTeruu OOYy4YEeHHs, BOCIMTAHUS UM PA3BUTUSA YYallUXCs CPEACTBAMH JaHHOTO
y4eOHOro npeamMera.

e OpraHu3allMOHHO-IIAHUpYIOUIAass (YHKIMS HOpeAycMaTpUBaeT BBbIJCIEHHE HTaIloB
00y4yeHHUsl, CTPYKTYpUpPOBaHUE y4eOHOro MaTepuaa, olpeeleHue ero KOJIM4eCTBEHHbIX
N KAUCCTBCHHBLIX XAPAKTCPUCTHK Ha KaXAOM M3 3TalloOB, B TOM YHCIC JIA
COJIepKATEIbHOTO HAIIOJHEHUS TPOMEKYTOUHON aTTECTAllMK yJallluXcsl.

CTpykTypa 10KyMeHTa

Pabouas nporpamMma BKJIIOYAeT TpU pazfesia: MOSICHUTEIbHYIO 3allCKy; OCHOBHOE
CoJIep’KaHue C MPUMEPHBIM (B MOJAJIILHOCTH «HE MEHEE») paclpeiesieHueM y4eOHbIX 4acoB I10
paszenaM Kypca U BO3MOXHYIO IIOCJIE€JOBATEIbHOCTh U3YUEHHsI TEM U Pa3JesioB; TpeOOBaHUS K
YPOBHIO ITOATOTOBKH BBIITYCKHUKOB CpeHEN (IIOJIHOM) LIKOJIBI IO XMMHUH Ha 0a30BOM ypoBHe. B
IPUMEPHOM Mmporpamme MpeACTaBIeHO MUHUMAJIBHOE 110 00beMY, HO (YHKIHMOHAJIBHO MOJIHOE
COJepKAHHUE.

OO0umas xapakTepuCcTHKA y4e0HOr0 mpeaMeTa

OcHOBHBIMHU TpOOJEMAMU XHMHUHU SIBJISIOTCSI U3yYE€HUE COCTaBa U CTPOEHHUS BEIIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOCHMs, KOHCTPYUPOBAHUE BELIECTB C 3aJaHHBIMU CBONCTBAMH,
HCCIIE0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX ITPEBPAILICHUM U ITyTeW YNPABICHUS UMU B LEIAX
NOJy4EeHHUsl BEIIECTB, MaTepuanoB, sHepruu. [losToMy, kak Obl HU pazIUyYAINCh aBTOPCKHE
OporpaMMbl U YYE€OHMKM 10 TIJIyOMHE TPAKTOBKM M3y4aeMbIX BOIPOCOB, HMX YyueOHOe
coJiepKaHue JOJDKHO 0a3upoBaThCsl Ha COJEPKAaHMM TPHUMEPHOM NpPOrpaMMBbl, KOTOpOe
CTPYKTYpPUPOBAHO MO NATH OyiokamM: MeTonbl MO3HaHMS B XUMHM; TeopeTHyecKue OCHOBBI
xumuy; Heopranmdeckass xumus; Opranudeckas XuMmus; Xumus U ku3Hb. CopepKaHUE ITHUX
yueOHBIX OJIOKOB B aBTOPCKHMX MpOrpaMMax MOXKET CTPYKTYpHUpPOBaThCS IO TeMaM u
NETaIU3UpOBaThCd C YYETOM AaBTOPCKMX KOHLEMIMM, HO JODKHO OBITh HampaBiIeHO Ha
JIOCTIDKEHUE 1Lielel XUMUYECKOro 00pa3oBaHus B CTapIleil mKoJe.

Hesan
N3ydyenne xumMuu B CTapIei IIKojie Ha 0a30BOM ypOBHE HAIpPABIIEHO Ha JOCTIKEHUE
CIEAYIOIIUX LETIEH:

® OCBOCHHE 3HAHUI O XUMUYECKON COCTABIISIONIEN €CTEeCTBEHHO-HAYyYHOW KapTHUHBI MUPA,
BaXXHEUIIINX XUMHUYECKUX IMOHATHAX, 3aKOHaX U TCOPUAX;

e oOBJIaJlecHHe YMEHUSIMH TIPUMEHSTh TONyYeHHbIE 3HAHUS IS OOBSICHEHUS
pa3HOOOpPa3HBIX XMMHUYECKUX SIBICHUN W CBOWCTB BEIIECTB, OIECHKH POJIM XHUMHH B
Pa3BUTHU COBPEMCHHBIX TEXHOJIOTUH U IMMOJIYYCHHHU HOBBIX MAaTCPUAIIOB,

® pa3BHUTHe IT03HABATEIHHBIX HHTEPECOB U MHTEJUIEKTYaIbHBIX CIIOCOOHOCTEH B Ipoliecce
CaMOCTOSITENILHOTO MPUOOPETEHUsI XUMUYECKUX 3HAHUM C HCIOIH30BAHUEM PA3IUYHBIX
NUCTOYHHUKOB I/IH(i)OpMaHI/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX



e BOCIIUTaAHUE YGGXCHGHHOCTI/I B TNO3UTUBHOH pojin XMMHU B KU3HU COBPCMCHHOI'O
oOmiecTBa, HEOOXOIMMOCTH XUMUYECKH I'PAMOTHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO U
OKpYXKarolleH Cpee;

¢ MpUMeHEeHHe MNOJYyYeHHBbIX 3HAHMI W yMeHM# [Uisi 0€30MaCHOTO HCIOJIb30BAHUA
BEIIECTB U MAaTEepHAIOB B OBITY, CEJIBCKOM XO34MCTBE M Ha NMPOU3BOJACTBE, PEIICHUS
MMPAKTUYCCKUX 3a/la4d B HOBCCI[HGBHOfl JKHU3HHU, MPEAYHPCKIACHUSA HBHCHHﬁ, HaHOCAIIIUX
BpE/1 3/I0pPOBBIO YEJIOBEKA U OKpPY’KAIOILEH cpefe.

MecTo npeaMera B 6a3MCHOM y4eOHOM IJIaHe

®denepanbHblii  0a3MCHBIA  Y4eOHBIM IUIaH Uil OOpa30BATENbHBIX  YUPESKICHHI
Poccwuiickoit ®enepanun orBoguT 70 4acoB A 00S3aTEILHOTO M3yUeHUs] y4eOHOTO IMpeaMera
«Xumus» Ha 3Tarne cpeaHero (IMoJIHOro) o01ero 0opa3oBaHus Ha 6a30BOM ypOBHE.

Pabouas nporpamma paccuntana Ha 70 yueOHbIX yacoB. IIpu sToM B Heil nmpeaycMOTpeH
pe3epB cBOOOAHOro yueOHOro BpeMeHH B oObeme (7) yueOHbIX yacoB (umu 10 %) s
peanu3ali  aBTOPCKHUX IMOJXOAOB, HCIOJNB30BAaHUS PAa3HOOOPa3HBIX (OPM OpraHU3AIUH
yueOHOro Ipoliecca, BHEAPEHUS COBPEMEHHBIX METOJO0B OOydeHUsT U TelIaroru4ecKux
TEXHOJIOTH.

OO0uey4yeOHbIe yMEHHS, HABBIKH H CIIOCOOBI 1eSITEJIbHOCTH

Pabouass mporpamma mpemycMarpuBaeT (HOPMHUPOBAHHE Yy YdYaIIUXCs OOMICydeOHBIX
YMEHHA U HABBIKOB, YHUBEPCAJIbHBIX CIOCOOOB JEATENBHOCTH U KIIOUYEBBIX KOMMETeHUUN. B
9TOM HAaIPaBJICHUW MPHOPUTETAMHU JUIS YIeOHOTO TpeaMmeTa «XUMHUsS» B CTapliei IIKoJie Ha
0a30BOM YpPOBHE SIBJISIOTCS: YMEHUE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPTraHU30BLIBATH CBOIO
MO3HABATEIIbHYIO JIEATENIbHOCTh (OT MOCTAHOBKH IIEJIM JO TOJYYEHHUS U OLEHKH pPe3yJbTara);
UCIIOJIb30BAaHUE DJIEMEHTOB MPUYMHHO-CIEACTBEHHOTO U  CTPYKTYPHO-(PYHKIIMOHATHHOTO
aHaJIN3a; ONPEJICIICHNE CYIIIHOCTHBIX XapaKTEPUCTHK M3y4acMOro 00BbEKTa; yMEHHUE Pa3BEPHYTO
000OCHOBBIBaTh CYXJCHHUS, JaBaTh OMPENEIICHUs, MPUBOIAUTH NOKA3aTENIbCTBA; OICHHUBAHUE U
KOPPEKTUPOBKA CBOETO TOBEACHHS B OKPYKAIOMICH Cpejie, BHIIOJHEHHE B IPAKTUYECKOU
JEATeILHOCTH M B TIOBCEAHEBHOM JKM3HU SKOJOTHMYECKMX TPEOOBAHMI, HCIIOJb30BaHUE
MYJbTUMEMHHBIX PECYPCOB M KOMITBPIOTEPHBIX TEXHOJOTUH it 00paboTKH, mepenayd,
cuctemaruzanuu  uHGOpmManuu, co3daHus 0a3  JaHHBIX, MPE3EHTAIMH  Pe3yJIbTaToOB
MO3HABATEJIbHON U MPAKTHYECKON NEATEIbHOCTH.

PesyabTaTnl 00yyeHus

Pe3synbratel uzydenus kypca «XuMus» NpUBEACHBI B pasnene «TpeOoBaHUS K YPOBHIO
HOJArOTOBKH BBITYCKHUKOBY», KOTOPBIH MOJHOCTBIO COOTBETCTBYET CTaHAapTy. TpeOoBaHus
HAIpaBJIEHbl Ha pEaJU3alUI0 JESTeIbHOCTHOIO, NMPAaKTUKOOPUEHTUPOBAHHOTO W JIMYHOCTHO
OPUEHTUPOBAHHOIO IOJIXOJO0B; OCBOEHHE YYalIUMHUCS HHTEIUIEKTyaJIbHOM W IMPaKTUYECKOU
JeSITEIbHOCTH; OBJIaJIEHUE 3HAHUSIMU U YMEHHUSIMHU, BOCTPEOOBAHHBIMU B MOBCE/IHEBHOMN JKU3HH,
MO3BOJIAIOIIMMU OPUEHTUPOBATHCSI B OKPYXKAIOIIEM MHUpPE, 3HAYUMBIMU JJI COXPaHEHUs
OKpY’Karollen cpeibl 1 COOCTBEHHOTO 3/10POBbSI.

PyOpuka «3HaTh/mOHMMATH» BKJIIOYAeT TpeOOBaHUS K y4eOHOMY MaTepually, KOTOPBIH
YCBaMBAIOTCS U BOCIIPOU3BOAATCS yYAILLIUMHUCS.

PyOpuka «YmeTh» BKIIOUaeT TpeOOBaHHS, OCHOBaHHBIE Ha Oo0Jiee CIIOKHBIX BHJIAX
JeSITeIbHOCTH, B TOM YHMCIIE TBOPYECKOW: OOBACHATH, M3ydaTb, PAacHO3HABAaTh U OIHUCHIBATD,
BBISIBJISITH,  CPaBHHUBAaTh,  OMNPENENATh, AaHAJU3UPOBaTb W OLEHUBATh, MPOBOJUTH
CaMOCTOSITENIbHBIN TOUCK HEOOX0IMMON MH(POPMAIIUH U T.JI.

B pyOpuke «lMcnonb3oBaTh NpHOOPETCHHBIC 3HAHWS W YMEHHUS B TIPAKTUUYECKOM
JeSITeIbHOCTH W TOBCEIHEBHOM JKM3HU» NPEICTaBICHbI TPeOOBaHMS, BBIXOJAIINE 33 PAMKHU
yueOHOro npoliecca 1 HalleJIeHHbIE Ha pelIeHne Pa3HOOOpa3HbIX KU3HEHHBIX 3ajad.



OCHOBHOE COJAEPKAHHE (70 u4.)

METO/bI IO3HAHHUSA B XUMHUHA (2 4.)

Hayunple MeTOJbI MO3HAHUS BEUIECTB M XMMHYECKUX SIBICHUH. Poib sKcepuMeHTa u
TEOpUU B XUMUU. MooderuposaHnue Xumuieckux npoyeccos.
Hemoncmpayuu

AHanu3 ¥ CUHTE3 XMMHYECKUX BEIIECTB.
TEOPETHMYECKHUE OCHOBbBI XUMHWMU (18 u.)
CoBpeMeHHbIE NPeCTABJIEHUS 0 CTPOEHUH aTOMA.

e AtoMm. U3oTombl. Amommusle opbumanu. DIEKTpOHHAS KiIacCUPUKAIHS IEMEHTOB (S-, P-
anemenmot). OcobeHHOCMU CMPOEHUsT IIEKMPOHHBIX 00010UeK aAMmoOMO8 NepexoOHbIX
anemenmos. Ilepuoaudeckuil 3aK0H U NMEPUOJNUECKAs CUCTEMA XUMUYECKUX 3JIEMEHTOB
J.N.MenaeneeBa, vX MUPOBO33PEHUECKOE U HAYYHOE 3HAUYCHUE.

XuMHYeCKas CBSI3b

e KoBaneHTHas cBs3b, €€ PA3HOBUIHOCTU U MEXaHU3MbI 00pa3oBaHus. CTerneHb OKUCIICHUS
U BAJICHTHOCTb XUMHYECKHX »JJieMeHTOB. HoHHass cBs3b. KaTHOHBI UM aHUOHBIL.
Merammdeckas CBs3b. BoOdopooHas ceé:a3b, ee poib 8 HopmMuposamuu CcmpyKkmyp
buononumepos. Enunas npupo/ia XUMHUYECKUX CBSI3EH.

BewecrBo

e KauecTBeHHBI M KOJMYECTBEHHBIH COCTaB BellecTBa. BemiecTBa MOJEKYISIPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. Kpucraminueckue pemeTKy.

e [lpuumabl MHOrOOOpa3Wsi BEIIECTB: HM30MEpPHUS, TOMOJIOTHS, auIOTponusi. YucTeie
BemecTBa U cMmecu. CrocoObl pasziesieHusi cMeceid M MX HCIOoJIb30BaHUE. SBneHus,
MPOUCXOSAIINE MIPH PACTBOPEHUU BEIIECTB — pa3pyuleHue KpUCmailiuieckol peulemku,
oughghy3us, MCCONMANUS, THIPATAIIUS.

e Ucrunneie pactBopsl. CiocoObl BeIpaKeHHUs KOHILIEHTPAIMKM PACTBOPOB: MaccoBas OIS
pPacTBOPEHHOI0 BeliecTBa. J(uccomnuanus IeKTPOIUTOB B BOJHBIX pacTBopax. CuibHbIE
U ciabble AIIEKTPOJIHTHI.

o [lonamue o KOIIOUOAX U UX 3HAYEHUe (301U, 2el).

XuMu4ecKue peakunu

e Knaccupukanuss XMMHUYECKUX peaklUUid B HEOPraHMYECKOW M OpPraHM4ecKol XMMHUHU IO
pa3nuyHbIM pu3HaKaM. OCOOEHHOCTH PeakIuii B OpPraHMYeCcKOH XUMUH.

e Peakiuu uOHHOrO OOMEHa B BOJHBIX pacTBOpax. [ HAPOIM3 HEOPraHUYEeCKHX U
opranvueckux coeauHeHuil. Cpega BOJIHBIX pPACTBOPOB: KHCIHasi, HeEHTpasbHas,
meno4Hast. Booopoonwiii nokasamens (pH) pacmeopa.

TennoBoii 3QPeKT XUMUIECKOIN peaKIuu.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. DNIeKMpOoIU3 pacmeopos u pacnideos.
[TpakTHUeckoe NpUMEHEHHUE IIEKTPOIIU3A.

CxopocTb peakiuy, ee 3aBUCUMOCTb OT pa3InyHbIX PakTopoB. Karamuzaropsl U kataius.
[TpencraBienue o pepMeHTax, Kak OMOJIOTUYECKUX KaTaln3aTopax OeIKOBOW MPUPOJIBI.
O6patumocTh peakiuii. XUMHUYECKOE paBHOBECHE M CTIOCOOBI €0 CMEIIICHHUS.
Hemoncmpayuu

e Mojaenn HOHHBIX, aTOMHBIX, MOJEKYISPHBIX W METALNTMYECKUX KPHUCTALUTHIECKUX
pELIETOK.

e Mojenu MOJEKYJI H30MEPOB U TOMOJIOTOB.

e [lomyyeHue alIOTPONHBIX MOTUHUKALMIA cepbl U Pochopa.

e PactBopeHme okpaileHHBIX BemiecTB B Boje (cynbdara menu (II), mepmanranata xamus,
xnopuna xenesa (I1I)).

e 3aBHCHMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUH U TEMIIEPATYPHI.

e PaznoxeHue nepokcuaa BoJOpoia B IPUCYTCTBUH KaTanu3aTopa (okcuaa mapranua (IV)
u GepMeHTa (Karanassbl).

e  OOpa3IIbl MUIIEBHIX, KOCMETHYECKHX, OMOJIOTHUECKUX U METUIIMHCKUX 30JI€H U TeleH.



O ekt Tunnpans.

Jlabopamopnuvie onvimul

Omnpexnenenue xapakTepa cpelibl pacTBOpa C MOMOIIBIO YHUBEPCATIHHOTO HHIUKATOPA.
[TpoBeneHne peakivii HOHHOTO OOMEHA JIJIsl XaPaKTEPUCTUKH CBOKCTB JIEKTPOJIUTOB.

HEOPTAHUYECKASA XUMMUA (13 4.).

Knaccudukanust HeOpraHM4ecKMX COCIUHEHUH. XHMMHYECKHE CBOWCTBA OCHOBHBIX
KJIaCCOB HEOPTaHMUYECKUX COCTMHEHHH.

Mertamibl. DNEKTPOXMUMUYECKHNA psAl HampspkeHWd MeraiioB. OOmume  crnocoObl
HOTy4eHUs MeTauioB. [lonamue o xopposuu memannos. Cnocobvl 3awumvl om
KOpPO3UU.

Hewmertamnel. OKHCIUTETHLHO-BOCCTAHOBUTENBHBIE CBOMCTBA TUIIMYHBIX HEMETAJUIOB (Ha
IpUMepe BOJOPOJA, KHUCIOpOAa, TajloreHoB U cepbl). OOmas XxapaKTepUCTHKA
HOATPYIIIBI TATOTeHOB (0T (Topa 10 nona). biaropoaueie rasol.

Hemoncmpayuu

OO06pa3siibl METAJIOB U HEMETAILIOB.

Bosronka noaa.

N3roroBieHne HOJHON CIMPTOBON HACTOMKHU.

B3auMHOe BbITECHEHME TaJIOTE€HOB U3 PACTBOPOB UX COJICH.

OO6pa3siibl METAIIJIOB ¥ UX COCAMHEHUH.

['openue cepsl, pochopa, xkeneza, MarHus B KHCIOPOJIC.
BzanMoeiicTBHE IETOYHEBIX U IISIIOYHO3EMEILHBIX METAJIJI0B C BOJOM.
B3aumoneiicTBre Meau ¢ KUCIOPOIOM U CEPO.

OnbITHI 110 KOPPO3UU METAJIOB U 3aILUTE OT HEE.

Jlabopamopnuie onvimot

BzaumopeiicTBue HUHKA U KeJe3a C paCTBOPAMU KUCIOT U IIEJIOYEH.

3HAKOMCTBO C 00pa3aMy METAJUIOB M UX pynaMu (padoTa ¢ KOJUICKITUSIMHU ).

3HaKOMCTBO C 0Opa3laMyd HEMETAUIOB M HUX NPUPOAHBIMH CcOoeAuMHEeHusiMu (paboTa ¢
KOJIJICKITUSIMHT ).

Pacno3naBanue XJ0puA0B U CylIb(HaTOB.

Hpaxmuuecxue 3AHAMUA

HOJ'IyLIeHI/IC, CO6I/IpaHI/Ie " paClio3HaBAHUEC I'a30B.
Pemienue OKCIICPUMCHTAJIbHBIX 3a/Ja4 I10 TEME «MeTanaabl 1 HEMETaJbl».
I/II[CHTI/I(I)I/IKB.I_II/IH HCOPTaHUYCCKUX COCIUHEHMH.

OPI'AHUYECKASA XUMUA (25 4.)

Knaccudukanuss 1 HOMEHKIATypa OpraHUYECKHX COETWHEHUN. XHUMHYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAUHEHHUI.

Teopuss CTpOEHHMS OpPraHUYECKUX COCIUHEHUN. YTJIEpOAHBIM CKeyeT. Paaukansl.
OyHKIHUOHAIBHBIE TPYIIIBL. ['oMoornueckuii psia, romosaoru. CTpykTypHast U30MepHsl.
YrneBogopoibl: anKaHbl, alKeHbl W JUEHBI, AJIKUHBI, apeHbl. [[pUpoaHbIE MCTOYHHKHU
yIIeBOIOPOAOB: He(DTh U IPUPOIHBIIA ra3.

Kucnopoaconepxamiye COeIMHEHHUS: OIHO- M MHOTOATOMHBIE CIHPTHI, (EHO,
aJbJACTU/IbI, OJJHOOCHOBHBIE KapOOHOBBIE KUCIIOTHI, CIIOXKHBIE dPUPHI, )KUPHI, YTIICBOIHI.
A3oTconepkalue CoeIMHEHHSI: aMUHBI, aMUHOKHUCIIOTHI, OCTKH.

[TonuMepsl: mIacTMaccel, Kay4yKu, BOJIOKHA.

Hemoncmpayuu

[Tpumeps! yrieBoJOpOIOB B Pa3HBIX arperaTHbIX COCTOSIHUSIX (IIpOINaH-0yTaHOBasl CMECh
B 3aKHTalKe, OeH3MH, mapaduH, achabT).

[Tomyuenue >TUIeHA U alleTUIICHA.

KauecTBeHHBIE peaKIiK Ha KPaTHBIE CBSI3H.

Jlabopamopnuvie onvimul



e 3HAKOMCTBO C 00pa3amMH IJ1acTMacc, BOJIOKOH M KayuyKoB (paboTa ¢ KOJUICKIIUSIMH).
e 3HAKOMCTBO ¢ 0OOpa3ljaMH MPHUPOJHBIX YIIIEBOJOPOJIOB M NMPOAYKTaMHU UX NepepaboTKH
(paboTa ¢ KOJUICKIIUSIMHU ).
e 3HAKOMCTBO ¢ OOpa3lamMy MUIIEBBIX, KOCMETUYECKUX, OMOIIOTUYECKUX M METUIIMHCKUX
30JI€H U TelIen.
e U3rorosieHue Mojienell MOJIEKYJ OPraHUYECKUX COEIMHEHU.
e OOHapyXeHHE HeNpeAeIbHbIX COSIMHEHUN B KUAKUX HEPTENPOJYKTAaX U PaCTUTEIbHOM
Mmacie.
e KayecTBeHHBIC peaKIIuy Ha alIbJAETH/Ibl, MHOTOATOMHBIE CIIUPTHI, KpaxMai U OEJIKH.
Ilpakmuueckue 3anamusn
e lpaeHTudukanus opraHu4ecKux COeANHEHHH.
e Pacno3naBanue mjaacTMacc U BOJOKOH.
XUMUSA U KA3HD (5 4.)
e Xumus U 30pOBbe. Jlekapcmea, ghepmenmul, BUMAMUHDL, 2OPMOHBL, MUHEPATIbHbIE B00bL.
e [Ipobnembi, céazannbie ¢ npUMEHEeHUEeM NeKAPCMEEHHbIX NPEenapamos.
*  Xumus 6 nogceonegnou xcusnu. Mowwue u uucmawue cpeocmsa. Ilpasuna 6esonacnotl
pabomvi co cpedcmeamu Oblmosot xumuu. bvimosas xumuyeckas 2pamomuHocme.
e [IpombInIeHHOE MOMyYEeHHE XUMHUYECKHUX BEIIECTB Ha MpPUMEpE MPOU3BOJICTBA CEPHOI
KHCJIOTHI.
e XUMHMUECKOE 3arps3HEHUE OKPYKAOLIEH Cpeibl U ero MOCIeICTBHSL.
Hemoncmpayuu
e OO0pa3libl JIEKapCTBEHHBIX IPeNapaToB U BUTAMUHOB.
e OO0pa3lpl CPEJCTB TMTUEHBI U KOCMETUKH.
Jlabopamopnuie onvimol
e 3HakoMCTBO ¢ oOpa3laMu JIEKapCTBEHHBIX IIPENapaToB JOMAIIHEH MeIULUHCKON
anTeyKH.
e 3HAKOMCTBO ¢ 00pa3lamMH MOIOLINX U YUCTALIMX CPEeICTB. M3ydeHne HHCTPYKIMHA MO uX
COCTaBY U NPUMEHEHUIO
Pe3epB cB00OAHOIO BpeMeHH 7 4.

TPEFOBAHUA K YPOBHIO IIO/ITOTOBKHU BbIIIYCKHUKOB
B pe3ynbprate uzydeHus XumMuu Ha 6a30BOM YPOBHE YUEHUK JIOJDKEH !
3HATH / TIOHNMATh

®  GWiICHellwue XuMuueckue HOHAMUA. BEIIECTBO, XHUMHYSCKHH JJIEMEHT, aToM,
MOJIEKYyJIa, OTHOCHUTEIbHBIE aTOMHAas M MOJEKYJSIpHash MacChl, HWOH, aJUIOTPOIIHUS,
M30TONBI, XUMHUYECKas CBS3b, OJIEKTPOOTPULATEIBHOCTh, BAJIEHTHOCTh, CTENEHb
OKHUCJIEHUs, MOJIb, MOJISIPHAs Macca, MOJIAPHBI O00OBbeM, BEIIECTBA MOJICKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS, pacTBOpHI, 3IEKTPOJIUT n HE3JIEKTPOJIUT,
ANEKTPOJIUTUYECKAs JAUCCOLMAIIMS, OKUCIUTEIh U BOCCTAHOBHUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHE, TETNIOBOU 2PPEKT peaklvu, CKOPOCTh XUMHUUYECKON peaKkIuu, KaTaaus,
XUMHUYECKOE paBHOBECHE, YTJIEPOJHBIA CKeseT, (PyHKIHUOHAJIbHAsI TPYIINa, U30MEpHs,
TOMOJIOTHS;

® OCHOGHBIE 3AKOHbI XUMUW. COXPAHEHUS MAacCChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
MEPUONYECKUI 3aKOH;

® OCHOGHbIE Meopuu XUMuu. XAMHUYECKOW CBS3HM, JJIEKTPOJIUTHUYECKOW IUCCOLMALNU,
CTPOCHHUSI OPTAHUYECKUX COSTUHEHU;

® gaicHelue eGewyecmea U Mamepuaivl. OCHOBHBIE METAJUIBI W CIUIABBL, CEpHafd,
CoJisiHas, a30THAsl M YKCYCHas KHCJIOTHI, IIEJIOYH, aMMHaK, MUHEpalIbHbIE yI0OpeHus,
METaH, TUJICH, alleTHJIeH, O€H30J, 3TaHOJ, YKUPbI, MbLJIA, TJIFOKO3a, caxapo3a, Kpaxma,
KJIeTYaTKa, OCNIKH, NCKYCCTBEHHBIE M CHHTETUYECKUE BOJIOKHA, KAyIyKH, IIaCTMACCHI,

yMeTh



Ha3bigamp V3YUYCHHBIC BEIIECTBA [0 «TPUBHAIBHOW» MM  MEXKIyHApOILHOU
HOMEHKJIATypE;

onpeoenams. BAICHTHOCTh U CTENEHb OKUCICHUS XHUMHUYECKHX DSJIEMEHTOB, THII
XUMUYECKON CBSI3U B COCIMHEHMSIX, 3apsi/i MOHA, XapaKTep Cpe/bl B BOJHBIX PACTBOpax
HEOPraHWYECKUX COCOUHEHUW, OKHUCIHUTEIb M BOCCTAHOBUTENb, IPUHAJJIEKHOCTD
BEILECTB K PA3JIMYHBIM KJIACCaM OPTraHUYECKUX COCTMHECHUI;

Xapakmepu306ams:. 3JIEMEHTHl MAJIBIX NEPUOJOB 0 UX MOJIOKEHUIO B NEPUOINYECKON
cucreme J[.M. MenpaeneeBa; oOmpe XUMHYECKHE CBOMCTBA METAJNIOB, HEMETAJLJIOB,
OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OPraHUYeCKHX COCAUHEHUHN; CTpOEHUE U
XUMHUYECKHE CBOMCTBA N3YYEHHBIX OPraHUYECKUX COCUHEHUN;

00bACHAMY . 3aBUCUMOCTh CBOMCTB BELIECTB OT HMX COCTaBa M CTPOCHUS; MPHUPOILY
XUMUYECKOU CBSA3U (MOHHOM, KOBAJEHTHOM, METAJUIMYECKOM), 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEeaKINU U MOJIOKEHUS XMMUYECKOTO PABHOBECHS OT Pa3IMUHBIX (DaKTOPOB;
6bINOJIHAMb  XUMUYECKUI  IKCHEepuMeHm  TI0  PACIO3HABAHUIO  BAXKHEUILMX
HEOPTraHWYECKUX U OPraHUYECKUX BEIICCTB;

npPo6OOUmMb CaMOCTOSITENIbHBIM MOUCK XUMHUYECKOW HH(POpPMAIMM C HCHOJIb30BAaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJSPHBIX HU3AaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); MCIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH I 00pabOTKH W
nepesayd XuMu4ecko nHGOpMaIuu U ee PEICTaBICHUS B Pa3INYHbIX (hopMax;

HCNOJb30BATh NPUOOPETeHHbIe 3HAHUSL U YMeHHMSI B NPAKTHYECKOH /1eATeJbLHOCTH U
MOBCEAHEeBHOM KU3HM IS

OOBSCHEHUS XMMHUYECKUX SIBJICHUH, MNPOUCXOAAIMX B HpUpone, OBITY U Ha
IPOU3BO/ICTBE;

OnpeacICHUA BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX HpeBpameHHﬁ B PAa3JIMYHBIX
YCJIOBUAX U OLCHKU UX HOCHCHCTBHﬁ;

9KOJIOTMYECKU TPAMOTHOT'O TTOBEJICHHUS B OKPYKAIOIIEH cpee;

OLICHKH BIHMSHUS XUMHUYECKOTO 3arpsi3HEHUS OKpYXKaloIled cpeapl Ha OpraHu3M
YeJI0BeKa U IPYTUE KUBBIC OPTaHU3MBI,

Oe30macHOro oOpalleHHs C TOPIOYMMU U TOKCUYHBIMU BEIIECTBaMH, JaOOPAaTOPHBIM
000pyI0BaHUEM;

IPUTOTOBIIEHHS PACTBOPOB 3a/IaHHON KOHLIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;
KPUTUYECKON OLIEHKH JIOCTOBEPHOCTH XUMHUYECKOW HH(pOpMaluHu, IMOCTYNAoWEeH u3
pa3HBIX HCTOYHHUKOB.



