IHPUMEPHAS ITPOI'PAMMA
CPEJHEI'O (IIOJIHOI'O) OBIIEI'O OBPA3OBAHUSI
IO XUMWUMN (IIPO®PU/IBHBIH YPOBEHD)

IMNOACHUTEJIBHASA 3ATINCKA

Craryc 10KymMeHTa

[Ipumepnass mporpaMma Mo XMMHUU COCTaBJICHa Ha OCHOBE (hefepaibHOTO KOMIIOHEHTa
roCyJapCTBEHHOI'O CTaHAAPTA CPEIHETO (MOIHOr0) 0011ero 00pa3oBaHusl.

[IpumepHass  mporpamma  KOHKPETH3UPYET  COAEpKAHME  NPEIMETHBIX  TEM
00pa30BaTENLHOrO CTaHJAPTa, JAeT MPUMEPHOE paCHpeesieHHe Y4eOHbIX YacOB MO OCHOBHBIM
paszenaMm Kypca U peKOMEHyeMYIO MOCIIeA0BAaTeIbHOCTh U3YYCHHUS TEM U Pa3/ieioB yuyeOHOTo
OpeaMeTa € YY4eTOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3€H, JIOIMKM Yy4eOHOIro
nporiecca, BO3PACTHBIX OcoOeHHOCTeW ydwammxcs. B mpumepHoil mporpamme omnpeneneH
IepeveHb AEMOHCTPALUH, 1a00paTOPHBIX OMBITOB, IPAKTUUECKUX 3aHATHH U pacueTHBIX 3a]ady.

[IpumepHas nporpamMmMa BBITIOJIHSAET JBE OCHOBHBIEC (DYHKIIMH:

HHdopmannoHHo-MeToInuecKas GyHKLIMA ITO3BOJISIET BCEM y4aCTHUKAM
00pa30oBaTeNbHOrO Tpoliecca MOJMYYUTh TNPEACTABICHUE O LENAX, COJACpXKaHWM, OOmIeH
CTpaTeruy OOy4Y€HUs, BOCHHMTAHUS M Pa3BUTHs YYAIIMXCS CPEJICTBAMM [JAaHHOTO Y4eOHOro
npeaMera.

OpraHu3allMOHHO-IIJTAHUPYIOIIAass  (YHKLUUSA  IpeIycMaTpUBAaeT  BBIJCJIEHUE  HTaIlOB
o0y4yeHHsI, CTPYKTypUpOBaHHE y4eOHOro MaTepHasa, OIpeNeleHUE €ro KOJMYECTBEHHBIX H
KAYECTBCHHBIX XapaKTEPUCTUK HAa Ka)XKIOM M3 JTAlOB, B TOM YHCJIE IS COIEPIKATEIBHOIO
HAIOJIHEHUS IPOMEKYTOYHON aTTECTAllUN yJaIlIUXCSl.

[TpumepHas mporpamMmMa SIBJISIETCS OPHUEHTUPOM JJIsl COCTABIEHMSI aBTOPCKHUX Y4eOHBIX
IporpaMM M y4eOHUKOB M ONpe/essieT HHBapUaHTHYIO (00s3aTeNbHYyI0) YacTh y4eOHOTo Kypca
XMMHH B CTaplled IIKosJe Ha MNpo(UIbHOM YpOBHE, 3a MpeleslaMd KOTOPOro OCTaeTCs
BO3MOXKHOCTh aBTOPCKOT'O BBIOOpa BapHAaTUBHOW COCTABIAIOMICH COJEp)KaHHUs O0Opa3oBaHMUSL.
CocraBuTenn y4eOHBIX MPOrpaMM M YYEOHHMKOB XUMHHM MOTYT MPEAJIOKUTh COOCTBEHHBIN
MOJXO/ B YaCTHU CTPYKTYPHPOBAHUS U OIpPENENICHUs MOCIEeI0BATEILHOCTH U3YUEHHUs] y4eOHOTO
Marepuana, a Takke NyTed GOPMHUPOBAHMS CHUCTEMBl 3HAHWUW, YMEHHW | CIOCOOOB
JEATENIBHOCTH, PAa3BUTHS U COLMANIM3ALUM ydaumuxcd. TeM camMbIM NIpUMEpHas IIporpaMma
COJCHCTBYET COXPAaHEHHMIO €IMHOTO 00pa30BaTENBHOTO IPOCTPAHCTBA U IPEIOCTABISET
HIMPOKUE BO3MOKHOCTH Ul peaM3allMi Pa3IMUHbIX MOJIXO0J0B K MOCTPOEHUIO Kypca XUMHUHU B
CTapIleH 1IKoJIe Ha MPO(UIBHOM YPOBHE.

CTpyKTypa 10KyMEHTa

[IpumepHass mporpamma BKJIIOYAET TPU pas3fena: MOSCHUTEIbHYIO 3allHUCKy; OCHOBHOE
coJiepKaHue C MPUMEPHBIM (B MOJAIBPHOCTH «HE MEHEEe») pacIlpeiesiCHHeM Y4eOHBIX 4acoB I10
paszenaM Kypca U BO3MOXKHYIO TIOCTIEIOBATEIHbHOCTh U3YUCHHUSI TEM M Pa3felioB; TPeOOBaHHS K
YPOBHIO TOJATOTOBKHM BBITYCKHUKOB CpEAHEH (TOJHOM) IIKOJBI MO0 XHMHUHU Ha TPOPUIHLHOM
ypoBHe. B mpumepHOW mporpamMme MpenCTaBIEHO MHUHUMAIbHOE IO O00bEeMy, HO
(GYHKIIMOHAJIBHO MOJIHOE COICPKAHUE.

O0mast xapakTepucTHKa Y4eOHOro nmpeaMera

OCHOBHBIMU HpO6JIeMaMI/I XUMHUU SABJIAIOTCA HM3YUCHHUC COCTaBa W CTPOCHHSA BCUICCTB,
3aBHCHUMOCTH MX CBOMCTB OT CTPOEHHS, KOHCTPYHUPOBAHUE BEILECTB C 3aJaHHBIMU CBOMCTBAMU,
UCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MIPEBPALLICHUM U ITyTEH YIPABICHUS UMHU B LENAX
MOJIy4YeHUsl BEIIeCTB, MarepuanoB, sHepruu. [losromy, kak Obl HM pa3zIUYaIUCh aBTOPCKHE
nporpaMMbl M y4eOHHMKM N0 TJIyOWHE TpPaKTOBKM HW3Yy4aeMbIX BOIIPOCOB, HX YydeOHOE
collep’kaHue JOJKHO Oa3upoBaThCs Ha COJAEPKAHUM TMPUMEPHOM MPOrpaMMbl, KOTOPOE
CTPYKTYPUPOBAHO MO MATH OnokaM: MeToJpl HaydHOTO Mo3HaHHs; OCHOBBI TEOPETHYECKOU
xumuu; Heopranmueckas xumus; Opranudeckas XuMmus; Xumus U ku3Hb. CopepkaHHe ITHX



y4eOHbIX OJIOKOB B aBTOPCKUX TPOrpaMMax MOXKET  CTPYKTYpUPOBaTbCS 1O TeMaM H
NETaIU3UpOBaTbCd C Y4YETOM AaBTOPCKMX KOHILENIUI, HO [OJDKHO OBbITh HAaIPaBICHO Ha
JOCTIDKEHUE LIeIel XUMUYECKOro 00pa3oBaHus B CTapIeii IKoe.

Hean
H3yuenue xumuu 6 cmapuieil wiKone HA NPOPUILHOM YPO6He  HANDPAGIEHO HA
oocmudicenue cneoylouux yeneii:

. OCBOEHHEe CHCTeMbl 3HAaHMH O (yHIAMEHTAJIBHBIX 3aKOHAX, TEOPHUAX, (aKkTax XHUMHUH,
HEOOXOAMMBIX ISl IOHUMaHUs HAyYHO! KapTHHBI MHPA;

o OBJIaJleHHe YMeHHSIMH: XapaKTEepHU30BaTh BEIIECTBA, MaTEPUAIbl 1 XUMHUYECKUE PEaKLIUu;
BBHITIONHATh  JTAOOPATOPHBIE OSKCIEPUMEHTHI; IMPOBOJUTH pAcCUeThl MO XHUMHYECKUM
dbopMynaM U ypaBHEHHUSIM; OCYIIECTBISATh MOUCK XUMUYECKOW MH(OPMAaLMU U OLIEHUBATh
€€ IOCTOBEPHOCTh; OPUEHTUPOBATHCS U MPUHUMATH PEIICHHSI B MPOOJIEMHBIX CUTYAIIHSIX;

o pa3BuTHeE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B MpOLECCE M3YYEHUs] XMUMHUYECKOM HAyKh M €€ BKJIaJa B TEXHUYECKUH Iporpecc
UMUBUJIN3ALUU; CIOKHBIX U MPOTUBOPEUYUBBIX MYTEW Pa3BUTHS UJIEH, TEOPUN U KOHLIENLUN
COBPEMEHHOMN XUMUHU;

o BOCIIUTaHHEe YOeKICEHHOCTH B TOM, YTO XMMHs — MOILIHBIA HHCTPYMEHT BO3ACUCTBHS Ha
OKPY’KAIOIIYIO CPENY, U YyBCTBA OTBETCTBEHHOCTH 34 IPMMEHEHHE MOTYYCHHBIX 3HAaHUU U
YMEHUN;

®  NpUMeHeHHe NMOJYyYeHHBbIX 3HAHMI M YyMeHu# [t 6e30macHoi paboThI ¢ BElIeCTBaMH B
nabopaTopuu, OBITY M Ha MPOU3BOJICTBE; PEIICHUS MPAKTUYECKUX 3a/1a4 B IOBCEIHEBHON
’KHU3HU; TPEYNPEXICHHUS IBJICHNH, HAHOCSIINX BPE 3/10pPOBBIO YETIOBEKA M OKPYKAIOIIEH
cpezne; TPOBEACHUS HCCIEAOBAaTENLCKUX paboT; co3HaTenbHOro BbIOOpa mpodeccuu,
CBSI3AHHOM C XUMHUEMN.

MecTo npeamera B 0a3MCHOM Y4eOHOM IJIaHe

@DenepanbHblil 6a3UCHBINA yueOHBIH TUIaH A1 00pa3oBaTeNbHbIX yupexaeHuit Poccuiickoit
@denepaliii OTBOJAUT YACOB ISl 0053aTENbHOTO M3Y4YEHHsI y4eOHOro mnpeamera «XHMHs» Ha
dTarme cpenHero (MoJaHoro) o0mero oopasoBaHus Ha MPOGUIHLHOM YPOBHE.

[Ipumepnass mporpamma paccumtaHa Ha 210 ydeOHbIX dacoB. Ilpm sToM B Hei
MPEeyCMOTPEH pe3epB CBOOOTHOTO y4eOHOTO BpeMeHH B oObeMe (21) yuebnoro yaca (umu 10
%) A peaqu3aluy aBTOPCKUX MOIXO0J0B, UCIOIb30BaHUS Pa3HOOOPAa3HBIX (POpPM OpraHU3aUuN
y4eOHOTo Ipolecca, BHEIPEHUS COBPEMEHHBIX METOJ0B OOy4YeHHs U IeJaroruuyecKux
TEXHOJIOTH.

OO0mey4eOHbIe YMEHUSI, HABBIKH M CIIOCOOBI 1eATEJILHOCTH

[Ipumepnas mporpamMma mpeaycMaTpuBacT (HOpMUpOBAHHE Y YYaIIMXCS OO0IIEy4eOHBIX
YMEHHMH ¥ HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB AEATENHHOCTH M KIIIOUEBBIX KOMIIETCHIMH. B
3TOM HAIpaBJIEHUH NPHOPUTETAMH U1 Y4eOHOTo MpeaMera «XUMHs» B CTapIIeld HIKOJe Ha
npo(UIBHOM YPOBHE SIBJISIOTCS: YMEHHE CaMOCTOSITENEHO M MOTHBHPOBAHHO OpPTaHM30BBHIBATH
CBOIO TIO3HABATENIBHYIO [JESATEIBHOCTh (OT TOCTAaHOBKM LIEIM JO TMOJYyYCHHS U OICHKH
pe3ynbTaTta);  UCIIOJIB30BAHME  DJIEMEHTOB  NPHYUHHO-CICACTBEHHOTO M CTPYKTYPHO-
(YHKLIMOHAJIBHOTO aHajHM3a; MCCIEJOBAHUE HECIOXHBIX PEaJbHBIX CBA3EH U 3aBUCHMOCTEH;
OIIpeJIeTICHNE CYIIHOCTHBIX XapaKTEPHCTHK H3y4aeMoro OOBEKTa; CaMOCTOSTEIbHBIH BHIOOD
KPUTEPHEB JJIs1 CPaBHEHHsI, COMOCTABIICHUS, OLECHKHM M KIacCU(PUKAIMH OOBEKTOB; IOUCK
HYKHOW MH(OpMALMK 0 33JaHHOW TeMe B MCTOYHHMKAX Pa3MYHOIO THUIIA; YMEHUE Pa3BEPHYTO
00OCHOBBIBAaTh CYKICHHS, JaBaTh ONpEACICHHs, NPUBOIUTH JOKA3aTelIbCTBA; OOBICHEHHE
U3yYCHHBIX TIOJIOKCHUII Ha CaMOCTOATENBPHO TMOAOOpPAHHBIX KOHKPETHBIX HpUMEpax;
OLICHUBAaHHE U KOPPEKTHPOBKA CBOETO IIOBEIEHUS B OKpYXarolleH cpejie, BBINOJHEHHE B
NPAaKTHYECKON JESTENbHOCTH W B IIOBCEAHEBHOM JKM3HM OKOJOTMYECKHX TpeOOBaHMI;



UCIIOJIb30BaHNE MYJIBTUMEIUHHBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJOTHH IJsi 00paboTKH,
nepeaadd, CUCTeMaTh3aluu WH(OpMAaIuU, COo3/laHus 0a3 JaHHBIX, MPE3CHTAllUH PE3yJbTaTOB
M03HABATEJIbHON U IPAKTUYECKOM AEATEIIbHOCTH.

Pe3yabTarsl 00yyeHus

PesynbTarel u3ydeHus Kypca «XUMHUs» TPUBEIEHBI B pasnene «TpeGoBaHHS K YpOBHIO
MOJTOTOBKU BBIMTYCKHUKOB», KOTOPBIA TMOJHOCTBIO COOTBETCTBYET CTaHAAapTy. TpeOoBaHus
HANPaBIIEHbl Ha pPEATU3alUI0 JEeATEIbHOCTHOTO, MPAKTUKOOPUEHTUPOBAHHOTO M JTUYHOCTHO
OPUEHTUPOBAHHOTO TOJXOJ0B; OCBOEHHE YUYalIUMUCS HHTEIJICKTYaJbHOM M MpPaKTHYECKON
NESTEIIbHOCTH; OBJIAJICHUE 3HAHMSIMU U YMEHUSIMHU, BOCTPEOOBAaHHBIMU B MMOBCEAHEBHOW JKU3HH,
MO3BOJIAIOIIMMU OPUEHTHPOBATHCSI B OKPYXAIOMIEM MHUpPE, 3HAYMMBIMU JJI COXpPaHEHUs
OKpY’KalomIen cpeabl 1 COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/MOHUMATh» BKJIIOYACT TPEOOBaHUSA K YYEOHOMY MaTepHalry, KOTOPBII
YCBaMBAIOTCS M BOCIIPOU3BOMATCS YUAIIMMHUCS.

PyOpuka «Ywmerh» BKJIIOUaeT TpeOOBaHMs, OCHOBAaHHBIE Ha OOJiee CIIOXKHBIX BHJIAX
NESTEIIbHOCTH, B TOM YHCJE TBOPYECKOM: OOBSCHATH, M3ydyaTh, PACO3HABATh U OIHKCHIBATH,
BBISBJISITH,  CPaBHUBAaTh,  ONpPENENATh, AaHAJIW3UPOBaThH U OLIGHUBATh, IPOBOAUTH
CaMOCTOSITENILHBIN MOUCK HE0OX0UMOM HH()OPMALIUU U T.1I.

B pyOpuke «Mcmonp3oBaTh MNpUOOpPETEHHBIE 3HAHUS W YMEHUS B TMPAKTHYCCKOUN
NESTEIIbHOCTH W TOBCEIHEBHOM >KMU3HU» TPEICTABICHBI TPEOOBAHMUS, BBIXOJSIINE 32 PaMKH
yueOHOro npoliecca 1 HalleJIeHHbIE Ha pelIeHre pa3HO00pa3HbIX JKU3HEHHBIX 3a]1a4.

OCHOBHOE COJIEPKXAHMHE (210 4ac)

METOAbI HAYYHOI'O ITIO3HAHMUS (4 yac)

Hayunble MeTOnbl HcCCIIEIOBaHUS XHUMHUYECKMX BELIECTB M IpeBpaileHuil. Pomb
XUMHUYECKOTO AKCIIEPUMEHTa B TO3HAHUHU NPUPOIBI. Mooeruposanue Xumuyeckux seneHutl.
Bzaumocssnzv xumuu, ¢uszuxu, mamemamuxu u ouonoeuu. EcmecmeenHOHAYUHASL KAPMUHA MUPA.

Jemoncmpayuu
AHalIN3 ¥ CUHTE3 XUMUYECKHUX BEIIECTB.

OCHOBBI TEOPETHUYECKOM XUMMH (50 yac)

AtoM. Mognenu ctpoeHusi atoma. Snpo U HYKJIOHbI. HyKiauasl ¥ M30TONBI. DJIEKTPOH.
Hyanu3m anektpoHa. KBanToBeie uncia. AToMHas opouTaib. PacmpeneneHue 37IeKTpPOHOB 1O
opOUTANIM B COOTBETCTBUM C npuHOUIOM [laynmm u mnpaBuiom XyHAa. DJIEKTPOHHAs
KoH(urypauus aroma. BanentHsie anekTpoHbl. OCHOBHOE U BO30YKIE€HHBIE COCTOSTHUSI aTOMOB.

DJNeKTpoHHAas KJIacCU(PUKalMsig XUMHUYECKHUX JJEMEHTOB (S-, p-, d- DSJIEMEHTHI).
DNeKTpOHHbIE KOH(UTYpAIIUU aTOMOB MEPEXOHBIX 3JIEMEHTOB.

CoBpemeHHast (QOpPMYITUPOBKA TEPUOJUYECKOTO 3aKOHA M COBPEMEHHOE COCTOSHUE
MEPUOINYECKON cUCTeMbl XuMHUeckux 3yieMeHToB J.M.Menneneena. [lepuoanueckue cBoicTBa
AJIEMEHTOB (aTOMHBIE PAUyChI, SHEPTUSI HOHHU3AINH ) U 00Pa30BAHHBIX UMH BEIIECTB.

Mousiekyabl 1 XMMHUYeCKas CBA3b. KOBaJICHTHAs CBSA3b, €€ PA3HOBUIHOCTH U MEXAHU3MBI
oOpa3oBaHus.  XapakTEpPUCTUKH  KOBaJCHTHOH  CBsi3M.  KOMIUIEKCHBIE  COCAMHEHHS.
DIEeKTPOOTPULIATeTLHOCTh. CTENeHh OKUCICHUS W BAJICHTHOCTh. [ MOpHMIM3aIus aTOMHBIX
opoutaneit. IIpocrpancTBeHHOe cTpoeHHe Mosiekyn. [lomspHocTh Monekyn. MoHHast CBsI3b.
Merammueckas cBsi3b. BojpoponHas cBs3b. Meoicmonexynsapusie 83aumooeticmsusi. EpuHas
IIPUPOJA XUMUYECKUX CBSI3EH.



BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHUsl. COBPEMEHHBIE NPEACTABICHUS
O CTPOCHHMH TBEPIBIX, XUIKHX M Tra3000pa3HbIX BemecTB. Kpucrammueckue u amopdHbIe
BEIECTBA. TUIBI KPUCTAUIMYECKMX PEIICTOK (aToMapHas, MOJIEKYJsIpHasi, MOHHAas,
MeTaJlJInyecKas). 3aBUCUMOCTb CBOMCTB BEIIIECTB OT THIA KPUCTATUIMYECKUX PEIIECTOK.

[TprunHBl MHOTOOOpPa3us BEIIECTB: M30MEPHUs, TOMOJIOTHS, AJUIOTPONHS, U30TOMHSL.

Knaccudukanmst 1 HOMEHKJIaTypa HEOPraHMIECKUX U OPraHUYECKUX BEIICCTB.

Uucteie BemectBa U cMecu. JlucnepcHsie cucrembl. Kowrouousie cucmemsi. VICTUHHBIE
pactBopel. PacTBopeHnme Kak (U3HKO-XUMHUYECKHI mporecc. TemioBble SIBICHUS TIPHU
pactBopeHUH. CriocoObI BEIpAKEHHUS KOHIIGHTPAIIMA PACTBOPOB: MAcCOBast JOJSI PACTBOPEHHOTO
BEIIIECTBA, MOJISIPHAS M MOJIAIbHASL KOHIICHTPAILIUH.

XuMHYecKHe peakl UM, uX Kiaccu(ukanusi B HEOPraHN4eCKON U OpraHnYeCcKOil XUMHH.

3aKOHOMEPHOCTH TPOTEKAHUS XUMHUYECKHX peakiuil. TeruioBbie 3Gh(EKTh peakiuii.
Tepmoxumuueckue ypaBHeHus. [lonsartue o0 sHTampnuu U 3HTponuH. Juepeusa I ubbca. 3aKoH
I'ecca u cineacTBUSA U3 HETO.

CKOpOCTh peakIiu, ee 3aBUCUMOCTb OT Pa3iNyHbIX (PAaKTOPOB. 3aKOH JIEHCTBYIOMNX MAacC.
ONeMEHTapHble W  CIOXHBIE peakuuu. Mexanusm  peaxyuu. DHEPrUs  AKTUBALMM.
KaranuzanuzaTopsl 1 katanus (TOMOT'€HHBIH, TeTepOreHHbIH, (pepMEHTATHUBHBIH).

O6parumocTh peakmuii. Xumudeckoe paBHoBecuwe. KoHcTanTa paBHOBecus. CmerieHue
paBHOBecHS 10 AeiicTBUeM pa3inuuHbIX pakropos. [Tpunnun Jle Illarense.

OnekTponauTuueckas avccoruanus. CunpHble M cialble asekTponuThl. KoHcTaHTa
mucconanuu. Peakuumm uMoHHOTO oOMeHa. [lpoussedenue pacmeopumocmu. KuciaotHo-
OCHOBHbIE B3aNMOJCHCTBUS B pacTBopax. AMQOTepHOCTb. HonHOe npouzsedeHue B00bl.
Bonoponnsiii nokaszarens (pH) pactsopa.

I'maponu3 oOpraHMYEeCKUX W HEOPraHWYECKUX COCIMHEHWH. 3HauyeHHEe THUApPOIU3a B
Ouonornyeckux OOMEHHBIX Tporeccax. IlpuMeHeHHe THUApONKM3a B  MPOMBIILICHHOCTH
(OMBUICHHUH KUPOB, OJIYYEHHUE TUIPOJIMZHOTO CIIUPTA).

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUU. METOAbl 3JIEKTPOHHOIO U 31€KMPOHHO-
uonnHoco  Oananca. HampaBneHWe  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX  peakmuii. Ps0
CMAHOAPMHBIX IIEKMPOOHBIX nomeHyuanos. Koppo3us METalIoB U €€ BUABI (XUMHUYECKas U
anekTpoxummuydeckas). CrocoObl 3aUThl OT KOPPO3UH.

XMMHYECKNE NCTOUYHUKU TOKA. ["albBaHWUYECKNE U TOIUIMBHBIE AIEMEHTHI, AKKYMYJISTOPBL.
ONEKTpONN3 PACTBOPOB M PACIUIABOB.  DJIEKTPOIUTHYECKOE  IOJYYEHUE  IIEJOYHBIX,
I1EJI0YHO3EMENBHBIX METAIIOB U altoMUHUs. [IpakTHueckoe npuMeHeHUe 3IEKTPOIH3a.

Hemoncmpayuu

Mopenn HOHHBIX, AaTOMHBIX, MOJEKYJISIPHBIX M METAUIMYECKUX KPHUCTALINYECKUX
PELIETOK.

Mopenu MoseKyJ1 130MEPOB U TOMOJIOTOB.

[Monydenue ammoTpomHbIx MoauQUKaIUi cepsl U hocdopa.

PactBopenune okxpaieHHbIX BemecTB B Bojie (cyibdara meau (II), mepmanranata xamws,
xnopuza xenesza (IID)).

3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHILIEHTPALUX U TeMIIepaTyphbl.

Pasnoxxenue nepoxcuzia Bogopoaa B IpUCYTCTBUM KaTanu3aropa (okcuaa Maprasnua (IV) un
dbepmenTa (KaTanasbl).

OO6pa31pl TUILIEBBIX, KOCMETUYECKHX, OMOJIOTHUECKUX U METUIIMHCKUX 30JIeH U Telel.

Oddext Tunnans.

Jlabopamopnuie onvimoi

Ornpenenenne xapakrepa cpejibl pacTBOpa C MOMOLIBI0 YHUBEPCATIbHOTO UHAUKATOPA.

[IpoBeneHue peakiuii HOHHOTO OOMEHa JUIsl XapaKTEPUCTHUKH CBOMCTB JIEKTPOIUTOB.

Ilpakmuueckue 3anamus

[IpurorosieHue pacTBOpa 3aJaHHOU MOJISIPHON KOHLICHTPALIUH.

Nnentndukanys HEOPraHMIECKUX COSAMHEHUH.



HEOPTAHUYECKASA XUMMA (55 gac)

XapakTepHble XUMHUYECKHE CBOMCTBA METAJJIOB, HEMETAUIOB M OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH.

Bopmopon. Ilonoxenue Bomopoma B Ilepuonmmueckoit cucreme. Hzomonst 600opooa.
CoenuHeHus BOJOpOAa ¢ MEeTaulaMu UM HemeTauiaMu. Bozga. JKecTkocTh BOJBI M CIIOCOOBI €¢
ycTpanenus. Tspkenas Boja.

["amorensl. O0mas XxapakTEPUCTHKA MOATPYMIBI rajoreHoB. OcoOeHHOCTH XUMHUH (TOpa.
lanorenoBonopoasl. Ilonydyenue ranoreHoBonOpoaoB. [loHATHE O IENHBIX peaKIUsX.
["anoreHOBOOpPO/IHBIE KHCIOTHI U HMX COJM — rajoreHujsl. KadecTBeHHas peakius Ha
rajoreHua-uoHbl. Kucnopozacoaepxaiiyue coequHEHUs XJIopa.

[IprMeHeHre raJoreHOB U UX BAKHEHIIINX COCTMHEHUN.

Kucmopon, ero ¢usnyeckue W XUMHUYECKHE CBOWCTBA, IMOJYyYCHHE W TPUMEHEHUE,
HaxoxXxjeHue B mpupoae. Aimorponus. O30H, €ro CBOMCTBA, MOJy4eHHE U TpUMEHEeHUE. OKCUIbI
u nepokcusl. [lepokcua Bogopo/ia, €ro OKUCIUTENbHbBIE CBOMCTBA U PUMEHEHHUE.

Cepa. Amnmorponusi cepbl. PU3NUECKHE U XUMUYECKHE CBOMCTBA CEPBI, €€ MOJyYeHUE U
NpPUMEHEHHe, HaXoXkIeHue B mpupojae. CepoBoopo, ero Gu3nieckre 1 XUMUIECKIE CBOKCTBA,
MoJIydeHUE W TNpUMEHeHHe, HaxoxiaeHue B mpuponae. Cymbduasl. Oxcupn cepsr (IV), ero
¢u3nueckue M XMMHUYECKHE CBOICTBa, mosyueHue u mnpumeHeHue. Oxcun cepsl (VI), ero
dusznueckue W XUMHUYECKHE CBOICTBa, MoiydeHue M mnpumeHeHue. CepHuUCTas KUCIOTa U
cynbdurbl. CepHast KHCIOTa, CBOMCTBAa pa30aBICHHON U KOHIICHTPUPOBAHHOW CEpHOU KHUCIOT.
CepHas KHcI0Ta KaK OKHCIUTENb. cylbdarel. KauecTBeHHbIE peakliuu Ha Cyab(ua-, CylbQUuT- u
Cynb(aT-uOHBI.

A30T, ero ¢u3nuecKue U XMMHUYECKHE CBOICTBA, MOJy4YeHUE U IPUMEHEHUE, HaXOXKICHHE
B mpupone. Hutpuapl. AMMuak, ero Qu3udeckue W XHMHUYECKHE CBOWCTBA, MOTYy4YEHUE U
npuMeHeHne. AMMmuadnas Boja. O6pazoBanue moHa amMmoHus. Coild aMMOHUS, UX CBOWCTBA,
nojiyueHue U npuMmeHenue. KadecrBeHHas peakuus Ha noH ammoHusa. Oxcup azota (II), ero
bu3nvecKkue M XUMHUYECKHE CBOMCTBa, mosiyueHue u mpumeHeHue. Oxcupn azota (IV), ero
¢du3nueckre 1 XuMHYECKHE CBOMCTBA, nosydenue u npumenenne. Oxcun azora (1) u azotucras
KucioTa, okcug azora (V) u azotHas kuciaoTa. CBOMCTBAa a30THOM KHCIIOTHI, €€ MOJYyYCHUE U
npuMeHeHne. Hutpatel, ux pusndeckne 1 XUMUYECKHE CBOMCTBA, TPUMEHEHUE.

®dochop. Amtorponus pocdopa. CBOMCTBA, MOTYICHHUE W PUMEHEHHE 0€TI0TO U KPAaCHOTO
docdopa. Pochun. Oxcunbl Gochopa (I u V). dochopubie kucnotsel. Oprodocdarsr.

VYrnepoa. Annorponus yriaepoaa (anmas, rpadut, kapoun, QymiepeH). AKTUBHPOBaHHBIN
yronb. AncopOrusi. CBOMCTBa, MOTy4YeHUE U IpUMeHeHue yris. KapOouasl Kanbuus, aaTtoMUHHS
U dicene3a. YTapHBIA U YIIICKUCIBIA Ta3bl, UX (PU3NUECKHE U XMMHUYECKHUE CBOMCTBA, MOTyYeHUE
U MpUMEHEHHUE. YTOJIbHAsI KUCIIOTa U € coyid (KapOOHATHI U THIpOKapOoHaThl). KauecTBeHHas
peakIus Ha KapOOHAT-HOH.

Kpemuuii, amnorpomnus, ¢Gu3nyecKue ¥ XUMHUYECKUE CBOWCTBA KPEMHUS, TMOIYYCHHE H
npuMeHeHue, HaxoxaeHue B npupopae. Cunansl. Oxena kpemuus (IV). KpemHueBbie KUCIOTHI,
cuinukatbl. CUIIMKATHASI POMBIIIJIEHHOCTD.

brazopoonvie eazvi. Coedunernus 6aa2opoonvix eazos. Ilpumenenue.

[enounsie Metamwipl. OOmas xapakTepucTuka noarpymmbl. Ou3ndeckne U XUMHYECKUE
CBOMCTBa nUTHS, HaTpusi U Kaius. VX mosydyeHue M NpUMEHEHHUE, HaXOXJICHHE B MPHUPOJE.
Okcuabl M TEpPOKCUIbl HATpusl W Kanus. Enkue wmienoym, MX CBOWCTBA, MOJNYYCHHE U
npuMeHenne. Cosu IeoYHbIX MeTallIoB. Pacro3HaBanue KaTHOHOB HATPUS U KaJusl.

[IlenouHo-3eMenpHBIe MeTawibl. OOIIast XapakTepUCTUKA MOATPYNmbl. Dusznueckue u
XUMHYECKHE CBOMCTBA MarHusl M KajblUs, UX MOJyueHHE M MPUMEHEHHE, HAXOXXJCHHE B
npupoje. Conu Kanblusl U MarHusi, UX 3Ha4€HHE B MPUPOJE U KU3HU YETIOBEKA.

AmoMuHUHN, ero (U3WYECKUe W XHWMHYECKHE CBOWCTBA, IOJYYECHHUE W IPUMEHEHHUE,
HAXO0XJICHUE B MPUPOJE. AFOMOCHIHKATBL.. AM(OTEPHOCTh OKCHIA U TUAPOKCUIA ATFOMUHHUS.
Conu antoMuHus.



[Tepexonnpie ameMeHTH (cepebpo, Menb, MHHK, XpOM, pPTYTh, MapraHer, >XeJe30),
OCOOEHHOCTH CTPOEHHUS aTOMOB, (HU3MUECKHME M XWMHUUYECKHE CBOWCTBA, IIOJIy4YeHUE U
HpI/IMeHeHI/Ie. OKCI/II[BI nu FI/II[pOKCI/I,Z[BI 3TUX MCTAJIJIOB, 3aBUCHUMOCTH HUX CBOﬁCTB OT CTCIICHU
OKHCJICHUS 3JIeMeHTa. BakHeline cojii NMepexOoIHbIX 3JEeMEHTOB. OKHCIUTENbHbBIE CBOMCTBA
COHeﬁ XpOMa n MapraHua B BBICIJ.I@fI CTCIICHU OKUCJIICHUA. KOMHHGKCHBI@ COCIUHCHUA
MEePEXOIHBIX AJIEMEHTOB.

OO6ume crnocoObl monmyueHust metamioB. [lonstue o meramtypruu. CraBbl (4epHBIE U
uBeTHbIE). [[poU3BOICTBO UyryHA U CTaNIH.

Hemoncmpayuu

B3anMoaelicTBie METAJLIOB ¢ HEMETAJUIAMHU U BOJIOH.

OnbITHI IO KOPPO3UHU U 3aITUTE METALIOB OT KOPPO3UH.

BiauMmoneiicTBue okcHua KalbliHs C BOJIOM.

YcrpaHneHue KeCTKOCTH BOIbI.

KauecTBeHHas peakiusi Ha MOHBI KalbIHsI U Oapus.

JlokazaTenbCTBO MEXaHUYECKON MPOYHOCTH OKCUJITHOW IJICHKH aJTFOMUHHSL.

OTHolIEHNE AIIOMUHUSA K KOHLEHTPUPOBAHHON a30THOM KUCIIOTE.

OO0pa3ibl METAJIOB, MX OKCHJIOB U HEKOTOPBIX COJICH.

[Tonyuenue u coiicta ruapokcuaa xpoma (III).

OKHUCIUTENbHBIE CBOMCTBA TUXPOMATOB.

['openue xene3a B KUCIOPOJIE U XJIOPE.

OnbIThI, BBISICHSIONINE OTHOILICHHUE KeJe3a K KOHIIECHTPUPOBAHHBIM KUCIIOTaM.

[Tonyuenue ruapokcunos xenesza (I1) u (1II), ux croiicTaa.

CuHTE3 XJIOPOBOAOPOA U PACTBOPEHHUE €T0 B BOJIE.

BzauMHOe BeITeCHEHHE TaJIOIN€HOB U3 UX COCIUHEHUI.

[TonydeHune amIOTPONHBIX BUJIOM3MEHEHUI KHUCIOPOIA U CEPBHI.

BzaumopeicTBue cepsl ¢ BOAOPOAOM U KUCIOPOIOM.

JlelicTBME€ KOHIIEHTPUPOBAHHOW CEPHOM KHCJIOTHI Ha MeTauibl (UHUHK, MEIOb) |
OpraHMYECKHE BellleCcTBa (LIEJUII0I03Y, Caxaposy).

PacTBopenue ammuaka B BoJi€.

IlonyyeHue a30THOM KHUCJIOTBI M3 HHUTPAaTOB M O3HAKOMJICHHME C €€ CBOWCTBAMM:
B3aMMOJICUCTBUE C MENLIO.

Tepmudeckoe pas3yioxKeHUE Cojie aMMOHUS.

[Tonyuenne oxcuga yriuepona (IV), B3aumomeiicTBUe €ro C BOJOH U TBEPAbIM
TUAPOKCUIOM HATPHSL.

[TonydyeHne KpeMHUEBOM KHUCIOTHI.

O3zHakoMIieHHE ¢ 00pa3liaMu CTEeKIIa, KepaMHUYEeCKIX MaTEPUaoB.

Jlabopamopnuvie onvimul

O3znHakoMieHHe ¢ 00pa3liaMu METAJIOB U CIIJIABOB.

[IpeBpamienune kapOoHaTa KaJIbIKs B THAPOKAPOOHAT U THAPOKapOOHATa B KapOOHaT.

[TonyuyeHue ruapoKcHIa aTIOMUHNS U UCCIIEJOBAHUE €r0 CBOMCTB.

I'maponus coseil aTFOMUHMSL.

Oxkucnenne conu xpoma (III) nepoxcugom Bogopoa.

OKuCIUTENbHBIE CBOMCTBA MMEpMaHTraHaTa Kajlusl U IUXpoMaTa Kajlusl B pa3HbIX cpeiax.

BzaumopencTBue THMAPOKCUIOB KEIE3a C KUCIOTAMH.

B3aumoneiictue conu xkenesa (II) ¢ mepmManranaTom Kajws.

KauectBennsie peakiuu Ha conu xxene3a (1) u (IID).

O3HakoMmiIeHUE C 00pa3liaMy YyryHa U CTaJId.

Pemienne skcniepruMeHTaNIbHBIX 33]]a4 HA PACIIO3HABAHUE COCIUHEHUN METAJUIOB.

N3ydeHune CBOMCTB CONSTHOM KUCIIOTHI.

O3HakoMJIEHHUE C CepOll U €€ MPUPOAHBIMU COEAUHEHUSIMU.

PacnosnaBanue xmopua-, Cyabdar- 1 KapOOHAT-HOHOB B PaCTBOPE.



BzaumopeicTBue cosieii aMMOHHS CO LIETIOYBIO.

O3HakoMJICHHE C pa3IUYHBIMH BUJIaMU yaoOpeHuid. KadecTBeHHBIE peakIuu Ha COJH
aMMOHHUS U HUTPATHL.

Pemenne sxcnieprMeHTANBHBIX 337a4 HAa PaClIO3HABAHHE BEILIECTB.

O3HakoMJIEHUE C pa3IMYHbIMU BUJIaMU TOTUINBA.

O3HakoOMJIEHUE CO CBOMCTBaMH KapOOHATOB U THAPOKAPOOHATOB.

Ilpakmuueckue 3anamus

[Tomyyenue u cobupanue razoB (KMCJIOPOJI, aMMHUaK, okcu yriaepoaa (IV) u mp.), onsITe ¢
HUMH.

Omnpenenenue conep:kanus KapOOHATOB B U3BECTHSIKE.

YcrpaneHue BpeMEHHOM KECTKOCTH BOJBI.

HccenenoBanue BOCCTAHOBUTENBHBIX CBOMCTB METAJIOB.

OnbIThI, XapaKTEPU3YIOLIUE CBONCTBA COEIUHEHUI METaJIOB.

OKCIIEpUMEHTAIbHBIE 3341 Ha MTOJYYEHUE U PACTIO3HABAHNE BEILIECTB.

OKCIEPUMEHTAIbHOE  YCTAaHOBJICHHE CBSI3eM MEXKIYy KiaccaMdM  HEOPraHMYEeCKUX
COCTUHEHUN.

Pacuemnuwie 3a0auu

Bbruncienre MacCOBOM JT0JIM XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUU.

YcranoBnenue npocrteiiei (HopMyabl BELIECTBA 1O MAaCCOBBIM JIOJISIM XHUMHUYECKUX
3JIEMEHTOB.

Pacuer 00beMHBIX OTHOIIICHHIA Ta30B MPU XUMUYECKUX PEAKIIUIX.

Brruncnenre Macchl BELIECTB WM 00beMa Ta30B 0 M3BECTHOMY KOJMYECTBY BeEIllECTBA
OJIHOTO U3 BCTYNMHBIIMX B PEAKIUIO UITU MOJIYYAIOIINXCSI BEIIECTB.

Pacuer TemmoBoro sddexra mo JaHHBIM O KOJWYECTBE OJHOIO U3 YYaCTBYIOUIMX B
pEeaKIu BEUIECTB U BbIICIUBILIEHUCS (ITOTJIOMIEHHOM) TEIIOTHI.

Beluncnennss mo ypaBHEHHsAM, KOrJa OJHO M3 BELIECTB B35TO B BHUJAE pacTBOpa
OIIPEEICHHON KOHLEHTPALIUH.

Bbruncnenus mo ypaBHEHUSIM, KOTJJa OJTHO MJIM HECKOJIBKO BEILIECTB B3SITHI B U30BITKE.

Beruncnenue macchl wiM o0beMa MPOAYKTA PEaKIMH [0 M3BECTHOW Macce WU 00BheMy
HCXOJIHOTO BEILIECTBA, COAECPHKAIIETO IPUMECH.

Ornpezenenne BbIX0/1a MPOAYKTA PEAKIIMHU OT TEOPETUUECKH BO3MOKHOTO.

Pacuer sHTaNBIINM pEAKIIUU.

Pacuer nu3meHeHust SHTPONHUH B XUMHUECKOM IPOIIECCE.

Pacuet nzmenenus sHeprun [ m60ca peakiuu.

Pacuer macchl miin 06beMa pPaCTBOPEHHOTO BEIIECTBA M PACTBOPUTEINS JIJISl TPUTOTOBJICHUS
OTIpENIeJICHHOM Macchl WM OObeMa pacTBOpa € 3aJaHHOM KOHIICHTpalmHuer (MacCOBOM,
MOJISIPHOM, MOJISLIIBHOM).

OPT'AHUYECKAS XUMMUA (70 gac)

OCHOBHBIE TOJIOKEHUSI TEOPUU CTPOCHUS OPraHUYECKUX COCAUHEHHH. XUMHUYECKOe
CTPOCHHE KaK MOPSAOK COSAMHEHHS M B3aUMHOIO BIMSHMS aTOMOB B MousieKkyjiax. CBOWCTBO
aTOMOB yrijiepofia o0pa3oBbIBaTh NPSMbIE, PA3BETBICHHBIC U 3aMKHYTbHIE LI€TIH, OpPJIMHAPHBIC U
KpaTHbIe CBs3U. ['omonorusi, wu3zoMmepus, (QyHKIHOHAIBHBIE TPYIIBl B OPraHUYECKHX
COCIMHEHUSX. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XUMHUYeckoro cTpoeHus. Kmaccudukanus
OpraHMYECKUX cOoeqUHEHNNH. OCHOBHbBIE HANPABICHUS Pa3BUTHSI TEOPUN XUMHUUYECKOTO CTPOCHHUS.

OO6pa3oBaHre OpPAMHAPHBIX, TBOWHBIX M TPOMHBIX YIIEPOJ-YTIEPOIHBIX CBSI3€d B CBETE
NpPEICTAaBICHUNA O TMOPUIM3AIMU 3JEKTPOHHBIX O0NAaKOB. MOHHbIUL U CB80D0OHO-PAOUKATHDILL
DPA3pvl8 KOBALEHMHBIX C8A3ELL.

[IpenenbHple yrieBomoponabl (ajkaHbl), oOm@as QopMmyla cocTaBa, T'OMOJOTHYECKAs
PasHOCTh, XMMHYECKOE CTpOCHHE. KOBANCHTHBIC CBSI3M B MOJNCKYIAX, Sp-THOPHIM3AIIAS.
3urzaroo0pa3Hoe CTPOEHHE YIJIIEPOJHOW IEMH, BO3MOXKHOCTh BpAIICHUS 3BEHBEB BOKPYT
YIIIEpOA-yIIEepOAHBIX  cBsized.  M3omepust  yriepogHoro  ckenera.  Cucremaruyeckas



HOMEHKJIaTypa. XMMHYECKHE CBOMCTBA: TOPEHME, FAIOMIUPOBAHKUE, TEPMUUECKOE Pa3I0KEHNUE,
JErUIpUpOBaHUE, OKHUCIEHHE, H3oMepu3auus. MexaHu3Mm peakuuu 3aMmenieHus. CuHTes
yriaeBonopoaos (peakuus Bropua). I[IpakTuueckoe 3HaueHUE NPEAEIbHBIX YIIIEBOJOPOIOB U UX
eanozenosameujernvix. IlomydeHne BOIOpOia U HENPEAEIbHBIX YIJIEBOJIOPOIOB U3 MPEAEIbHbIX.
Omnpenenenne MOJEKYISPHOW (HOpMyYIBI Ta3000pa3HOTO YIJIEBOJAOPOAA IO €ro IUIOTHOCTU H
MacCOBOM J0JI€ 3JIEMEHTOB HUJIU MO MPOAYKTaM CTOPaHUsI.

HenpenensHble yrineBomopoAsl psaa JTHIEHA (aJIKEHBI). sp’ Sp-rUOpHUIN3aIUsL
3IEKTPOHHBIX O00JAKOB YTJIEPOJIHBIX aTOMOB, G- U T-CBsI3U. V30MepHsl yriiepoIHOro CKejleTra U
MIOJIOXKEHUST JBOMHOM CBs3u. HoMmeHKiaTypa STUIICHOBBIX YIVIEBOJOPOIOB. l'eomerpuueckas
n3oMepusa. XMMHUYECKHE CBOMCTBA: IPUCOECINHEHHE BOAOPO/IA, TaJOT€HOB, TAJIOT€HOBOJOPOAOB,
BOJbI, OKWCJIEHHE, noauMmepusanus. MexaHu3sm peakuuu npucoenuHeHus. [Ipasuio
MapkoBHukoBa. I[lomydeHne yriaeBogopoJoB peaknuend aeruapupoBanus. [Ipumenenne
ATUJIEHOBBIX YIJIEBOJOPOJOB B OpraHM4EeCKOM cuHTe3e. I[IoHsATHE O JUEHOBBIX YIIEBOIOPOAAX.
Kayuyk kak nOpUpOJHBIA MOJUMEp, €ro CTPOEHUE, CBOMCTBA, BYJIKAHU3AMSA. AILCTUIEH —
NPEJCTaBUTENb AJKUHOB — YIJICBOJOPOJIOB C TPOMHOHN CBsA3bpI0 B Moiiekyne. OcobGeHHOCTH
XUMUYECKUX CBOMCTB anerwieHa. [lomydeHue aneTuineHa, NPUMEHEHHE B OPraHUYECKOM
CUHTE3E.

ApoMaThdecKkue yriieBOAOPOAbl. JIEKTPOHHOE CTPOCHHE MOJIEKYJIbl. XHUMHUYECKHUE
cBolicTBa Oe€H305la: peakuuu 3amenieHus (OpoMupoBaHHE, HUTPUPOBAHME), MPHCOECIUHEHHS
(Bomopona, xyopa). ['omosiorn OeH3071a, M30MEpHUsS B PsAy TOMOJIOTOB. B3ammHOe BimsiHUE
aTOMOB B MoJIeKyJe Toxyoda. [lonydyenue u npuMeHeHne 6eH3o0ia 1 ero romonoros. Ilonstue o
AJOXMMHUKATaX U MX HCIOJIb30BAaHUU B CEIbCKOM XO3SCTBE € COOJIIOJIGHHEM TpeOOBaHMIA
OXpaHbl IPUPOJIBL.

CpaBHEHHE CTPOEHUST W CBOMCTB NPENEIbHBIX, HENPEACIbHBIX M apOMATHYECKUX
YII€BOAOPOAOB. B3aMOCBS3b TOMOIOTHYECKUX PATOB.

[IpupoaHble UCTOYHUKH YTJIEBOJAOPOAOB M WX mepepaborka. [IpupoaHblii W TOMYTHBIN
HETSIHOHN Ta3bl, UX COCTaB M HCIOJBb30BaHHWE B HApOAHOM xo3siicTBe. Hed1b, ee coctaB u
cBorictBa. [lponyktel (dpakmuonHon mneperoHkun Hedtu. KpekuHr wuw  apomaru3anus
HedTenpoaykToB. OXpaHa OKpyKarolled cpeabl mpu HedTenepepadoTKe M TPaHCHOPTHPOBKE
HedTenpoaykToB. OxTaHOBOE uncia0 6eH3nHOB. CrIOCOOb! CHU)KEHUSI TOKCUYHOCTH BBIXJIOIHBIX
ra3oB apromoOmieil. KokcoBaHMe KaMEHHOro Yriisi, HpPOAYKTHl KokcoBaHus. IIpoGimema
MOJIyYEHUS KUAKOTO TOTUIMBA U3 YIJIS.

Cruptel U (QeHonbl. ATOMHOCTh CIUPTOB. DJIEKTPOHHOE CTpOCHHE (PYHKIHMOHATBHOMN
rpynmsl, noiasipHocTh cBsizu O — H. ['omonornyueckuit psij npeneabHbIX OJJHOATOMHBIX CIIUPTOB.
W3omepust yriaepomHoro ckenera M TOJOXKEHHUS (YHKIMOHAIBHOW TPYIIIHL. CrnupTsl
NEpBUYHBIE, BTOpPUYHBbIE, TpeTU4Hble. HomeHkmatypa cnupTtoB. BomopoaHas cBsizb MeXIy
MOJIEKYyJIaMH1, BIUSHUE €€ Ha (PU3HUeCcCKUe CBOMCTBA CIUPTOB. XMMHUECKUE CBOMCTBA: TOPEHHE,
OKHCJIEHUE J0 aJIbJETUI0B, B3aUMOIEUCTBUE CO IIEIOYHBIMU METANIAMH, FaJIOT€HOBOIOPOIaMH,
KapOOHOBBIMU KuCIOTaMu. CMeLIeHHe 53JIEKTPOHHOM IJIOTHOCTH CBS3HM B THIPOKCHIIBHOM
rpyIIe MOJ BWISHHEM 3aMECTHUTENIC B YII€BOAOPOJHOM panukaine. [IpuMeHeHune cnupToB.
SIMOBUTOCTH CIIUPTOB, TYOUTENBHOE BO3JCHCTBHE Ha OpraHu3M yenoBeka. [lomyueHune cnupToB
U3 TMpeAeNbHbIX (Yepe3 TaJlOreHONPOU3BOIHBIC) U HENpeIeNbHbIX YIIEBOAOPOJIOB.
[IpOMBILITICHHBIN CUHTE3 METAHOJIA.

OTUJICHTIIMKOJIb U TIULEPUH KaK MPEeACTaBUTEIN MHOIOATOMHBIX cUPTOB. OcoOeHHOCTH
UX XMMUYECKHUX CBOMICTB, IPAKTUYECKOE UCIIOJIb30BAHUE.

@®enonbl. CtpoeHue (EHOJIOB, OTJIIMYUE IO CTPOEHUIO OT apOMATHYECKUX CIHUPTOB.
dusnueckue cBoiicTBa (eHoNIoB. XHWMHUYECKHE CBOMCTBA: B3aMMOJACUCTBHE C HAaTpPHEM,
mesovbio, OpoMoM. B3anmmHoe BiausiHue aToMOB B MoJiekyie. CriocoObl OXpaHbl OKPYXKaromen
Cpezbl OT MPOMBIIUIEHHBIX OTXO/0B, COJIEPKAIIUX (PEHOII.

Anbpaeruasl. CTpoeHUe aabAeTUA0B, PYHKIMOHANbHAS IPYIIA, €€ JIEKTPOHHOE CTPOEHUE,
0CcOOEHHOCTH JIBOWHOM CBsi3u. ['omMonornueckuii pan anpaerugos. Homenkiatypa. XuMudeckue
CBOMCTBA: OKHCIIEHHE, NpPHUCOECIMHEHHE Boaopona. llomydyeHue anpaerugoB OKHUCIECHHUEM



cnuptoB. [lonydeHne yKCyCHOro aibAeruja THApATalUed aleTHIeHa MW KaTaJuTHYECKUM
OKHcIeHreM stuieHa. [I[puMeHeHre MypaBbHHOIO U YKCYCHOTO allbJETHI0B.

Crpoenne keroHoB. Homenkmarypa. OcoOeHHOCTH peakiuu oxucieHus. llomydenue
KETOHOB OKHMCIICHHEM BTOPUYHBIX CIIMPTOB. ALIETOH — BaKHEHUIIUHI MTPEACTABUTENNDL KETOHOB, €r0
IIPAKTUYECKOE UCIIOIb30BaHUE.

Ctpoenne KapOOHOBBIX KHCJIOT. OJEKTPOHHOE CTPOEHHE KapOOKCHUIBLHON TPYIIIIHI,
00BSICHEHHE TOJBUKHOCTH BOJOPOJAHOrO aroma. OCHOBHOCTH KHUCIOT. ['oMoyoruueckuit psia
MpEeEIbHBIX OJJHOOCHOBHBIX KUCIOT. HoMeHknaTypa. XMMUYECKUE CBOMCTBA: B3aMMOACHCTBUE
C HEKOTOPBIMH METaJUIaMHM, IIeJIoYaMH, cnupTamu. M3MeHeHue CUibl KHUCIOT IMOJ BIUSHUEM
3aMECTHTEINICH B YIJIEBOJIOPOIHOM pagukaie. OcOOEHHOCTH MypaBbHHOM KUCIOTHI. BaxkHelme
IpeaCcTaBUTEN KapOOHOBBIX KHUCIOT. IloidydeHne KUCIIOT OKMCIIEHHEM ajbJErHJ0B, CIUPTOB,
NpeAeNbHBIX YIIeBOAOPOAOB. [IpruMeHeHre KHCIOT B HAPOAHOM XO3siicTBE. MbUIa Kak coiu
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEe AeHCTBHE.

AKpuUJIOBasi U OJICMHOBAash KHUCJIOTHl Kak MPEICTaBUTENN HENpeAeTbHBIX KapOOHOBBIX
KkucHoT. [IoHsTHE O KMCIOTaX NHOW OCHOBHOCTH.

['eHeTrnyeckast CBS3b YIJIEBOJOPOJOB , CHUPTOB, AJIbJETMJIOB U KETOHOB, KapOOHOBBIX
KHCJIOT.

Crtpoenue cnoxHbx 3pupoB. OOpaTUMOCTh peakiuu drepudukanuu. [ Maponn3 cIoXHbBIX
a¢upos. [IpakTuyeckoe UCIOIb30BaHHE.

Kupsl kak cinoxHble 3QUPH TIULEPUHA U KapOOHOBBIX KUCIOT. JKUpBI B mpupojne, ux
cBoricTBa. lIpeBpalieHust XKUPOB MNHINM B OpraHusMe. I'MIpoiu3 U THAPUPOBAHME KUPOB B
TEXHHUKE, MPOAYKTHI IMepepaboTku *KUpoB. [IOHATHE O CHHTETHMYECKUX MOIOUIMX CpeACTBax
(CMC) — ux cocraBe, CTPOCHUH, OCOOCHHOCTSX CBOWCTB. 3aIlMTa MPUPOABI OT 3arps3HEHUs
CMC.

Knaccudukanus yrneBos1oB.

['moko3a Kak BaKHEWIIMH MpeaCcTaBUTENb MOHOcaxapuloB. DHU3NUeCcKHUe CBOWMCTBA M
HaxoxaeHue B npupozge. CTpoeHHe IIIOKO3bl. XHMHUUYECKHUE CBOICTBAa: B3aUMOJAECHUCTBHE C
THAPOKCUAAMHU METAJUIOB, PEAKIUU OKHUCIIEHUS, BOCCTaHOBJIEHHs, OpokeHus. [Ipumenenue
[II0K03bl. DpyKTO3a KaK U30MEP IIFOKO3BI.

KpaTkue cBeeHHst 0 CTPOCHUH U CBOMCTBAX pUOO3BI U AE30KCHPHUOO3BI.

Caxapoza. ®@uznueckue CBOICTBA M HaXO0XJAECHHE B Npupoje. XUMHYECKHE CBOHCTBA:
oOpa3oBaHHe caxapaToB, THAPOJIN3. XHUMHUECKHE TMPOIECCHl IOJYyUYEHHUsl caxapo3bl U3
MPUPOIHBIX UCTOYHUKOB.

Kpaxman. CtpoeHre MakpOMOJIEKYJT W3 3BEHBEB TIIIOKO3bl. XHMHUYECKHE CBOMCTBA:
peakuus ¢ onoM, ruapoinus. [Ipespamienus kpaxmana NUILKA B Opraiu3Me. I mKoreH.

Henmronoza. CTpoeHWEe MaKpOMOJIEKYJI W3 3BEHBEB TJIIOKO3bl. XHWMHYECKHE CBOMCTBA:
THJIPOJIN3, 00pa3oBaHUE CIOXKHBIX 3(pupoB. IIpuMeHeHHe LEeTI0N03bl U €€ MPOU3BOIHBIX.
[TonsiTrie 06 UCKYCCTBEHHBIX BOJIOKHAX Ha IIPUMEpE alleTaTHOTO BOJOKHA.

CrpoeHne aMMHOB. AMUHOIPYIIA, €€ EKTPOHHOE CTPOEHHE. AMUHBI KaK OpraHUYECKHe
OCHOBaHMS, B3aUMOJICMCTBUE C BOJONM U KHUCIOTaMH. AHWIWH, €r0 CTPOCHHUE, NPUYUHBI
ocia0JeHnsT OCHOBHBIX CBOMCTB B CpPaBHEHHMHM C aMHHaMHU TpeaenbHoro psna. [lomyuenue
aQHWIMHA U3 HUTpOoOeH3oMa (peakuus 3UHUHA), 3HaU€HNE B Pa3BUTUU OPTraHUYECKOTO CUHTE3A.

CrpoeHne aMHHOKHCIOT, UX (uU3NYecKHe CBOMCTBAa. I30Mepus aMHUHOKHCIOT.
AMUHOKHUCIOTHI Kak aM(poTepHble oprannyeckue coenHenus. CUHTe3 NenTHI0B, UX CTPOEHUE.
buonoruueckoe 3HaueHNE (-aMUHOKHCIIOT.

Obwee nouamue o cemepoyukIuyeckux coedunenusax.  Ilupuoun u nuppon Kax
npeocmasumeny  a30mMco0epHCAuUxX 2emepoyuKkios, ux  IAeKMpOHHOE  CmpOeHue,
apomamuyeckull xapakmep, paziuyue 6 NPOsAGIeHUU OCHOBHbIX ceolicms. Ilypunogvie u
RUPUMUOUHOBbIE OCHOBAHUS, 8X005UUE 8 COCMAB HYKIEUHOBbIX KUCTOM.

benku kak Omomonmumepsl. OCHOBHBIE aMHHOKHUCIIOTHI, 0Opasyrommue Oenku. [lepBuynas,
BTOpUYHAs U TpPETUYHas CTpyKTypa OenkoB. CBoiicTBa O€NKOB: THAPONW3, ACHATYpALUS,



[[BETHBIC peaknuu. [IpeBpamienust OEIKOB MUIIKA B OpraHu3Me. Y CIIEXU B U3YYCHUU CTPOCHHS U
CUHTe3e OETKOB.

Cocmas wuykneunogvix xuciom ([JHK, PHK). Cmpoenue wnykieomuoos. Ilpunyun
KomMniemenmapuocmu 6 nocmpoenuu 0sounou cnupaiu JJHK. Ponv Hyxneunoguix kuciom 6
JHCUZHEOeSIMENbHOCMU OP2AHUZMOS.

OO0mue TMOHATHS XHUMHH BBICOKOMOJIEKYJISPHBIX COEIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEpU3ALUU, CpPeAHsss MoJieKyisipHas macca. OCHOBHbBIE
METOJIbl CUHTE3a BBICOKOMOJIEKYJISAPHBIX COCAMHEHUN — MOJMMEPHU3alUs U MOJUKOHICHCALINS.
JluHeiiHasi, pa3BETBICHHAs W MPOCTPAHCTBEHHAs CTPYKTypa MOIUMEpoB. AmopdHoe u
KPUCTAJIIMYECKOE CTPOEHHE. 3aBUCUMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHHSI.

TepMoruiacTUYHBIE W TEPMOAKTHBHBIC MOMUMEpPHl. [lOMMATHIIEH, TOIUIPOIUICH,
MOJIUCTUPOII, TOJIMMETHUIMETaKpuIIaT, heHosndopmanbaeruHble CMOJIbI, UX CTPOCHUE, CBOMCTRA,
npuMeHeHrne. KoMmno3uTel, 0COOEHHOCTH UX CBOMCTB, MEPCTICKTUBBI UCIIOJIb30BAHMUS.

[Ipobnema cuHTe3a Kaydyyka M pemieHue ee. MHoroodpasme BHIOB CHHTETUYECKUX
Kay49yKOB, X Crelu(pUuIecKre CBOHCTBA U mpuMeHeHne. CTepeoperyisipHble KayqyKH.

Cunrerndeckue BosiokHa. [TommadupHoe (JiaBcaH) W moJMaMHuIHOE (KallpoH) BOJIOKHA, UX
CTpPOEHUE, CBOMCTBA, MPAKTHUYECKOE UCTIOIb30BAHUE.

[Tpo6GyieMbl TanbHEHNIIEro COBEpIUICHCTBOBAHUS MTOJIMMEPHBIX MaTEpHAIIOB.

Hemoncmpayuu

OmnpeneneHue »IIEMEHTAPHOTO COCTaBa MeETaHa (MJIM MporaH-OyTaHOBOM CMeCH) IIO
MPOJYKTaM TOpPEHHUSI.

Mogenu MOJIEKyI YIJIEBOJIOPOJOB U rajJoreHONPOU3BOAHBIX.

OTHoleHNe MPEeeNbHBIX YTIEBOJOPOAOB K pacTBOpaM KHUCIOT, IIeN0Yel, mepMaHraHara
KaJIus.

['openune »STuieHa, B3aUMOJCHCTBHE OTWUJIEHA C OpPOMHOHW BOJOM H PacTBOPOM
nepMaHraHaTa Kajausl.

[Toka3 oOpa31oB U3AeIUN U3 MOTUITHUIICHA U TTOJTUIIPOIHJICHA.

Paznoxkenue kaydyka Mpu HarpeBaHUM U HCIBITAHUE Ha HENPEACIbHOCTh MPOIYKTOB
Pa3IOKEHUS.

[Monyuenue anerwieHa (KapOUTHBIM CIIOCOOOM), TOPEHHE €ro, B3aMMOJCHCTBHE C
OpOMHOM BOJIOM U PaCTBOPOM IIEpMaHTaHaTa KaJusl.

Benson kak pactBoputens, ropeHue 6enszona. 9. OTHomeHnne 6eH3oia K OpOMHON Boje U
pacTBopy MepMaHraHaTa Kajusl.

HuTtpupoBanue 6enzona.

OkKucneHue ToJyosa.

KonuuecTBeHHOE BbII€NIEHHE BOJIOPOA U3 STUIOBOIO CIIUPTA.

CpaBHEHHE CBOWMCTB B TOMOJIOTUYECKOM DSy (pacTBOPUMOCTh B BOJE, TOpPEHHE,
B3aUMO/ICHCTBUE C HATPUEM).

B3anMopeiicTBre STHIIOBOTO CIUPTa ¢ OPOMOBOIOPOIOM.

[TomyyeHne ykCycHO-3TUIIOBOTO 3upa.

B3anmoneiicTBre riauiepuHa ¢ HaTpUEM.

Britecnenue ¢eHomna u3 penonsTa HaTPUs YroJabHON KHUCIOTOM.

B3anmoneiicTBre cTeapuHOBOW U OJIEMHOBOM KUCIIOT CO IIETIOYBIO.

I'maponns Mbuia.

OTHoOIICHUE OJIEMHOBOM KHUCIOTHI K OPOMHOM BOJIE M pacTBOPY IEpMaHraHaTa Kaus.

OO0pa3ibl MOHOCaXapHUI0B, TUCAXAPUIOB H MOJIUCAXAPUIOB.

B3aumopeiicTBie TIOKO3bI ¢ aMMHAYHBIM PAacTBOPOM OKcHJa cepedpa, OTHOLIEHHE K
(YKCHHCEPHUCTON KUCIIOTE.

I'maponus caxapossl.

I'maponus nemronossl.



OnbITEl ¢ METUJIAMUHOM (MJIM APYTUM JIETYYHMM aMHUHOM): TOPEHUE, IIeI0YHbIE CBOMCTBA
pacTtBopa, 00pa3oBaHue CoJieH.

Jloka3zaTenbcTBO HAMMYMS (PYHKIIMOHATBHBIX TPYII B pACTBOPAX AMHHOKHCIIOT.

B3anMozeiicTBre aHUIMHA C COJISTHON KUCIIOTOM U OPOMHOM BOJIOM.

Okpacka TKaHU aHWJIMHOBBIM KPacUTEJIEM.

OO6pa3upl mIacTMacc, CUHTETUYECKUX KaydyKOB M CHHTETHYECKHX BOJIOKOH. IIpoBepka
MJIaCTMAacC, CHUHTETHMYECKMX KAay4YyKOB M CHHTETUYECKMX BOJIOKOH Ha 3JIEKTPUUYECKYIO
IIPOBOJIUMOCT.

CpaBHeHHUE CBOMCTB TEPMOIIACTUYHBIX U TEPMOAKTUBHBIX IMOJIUMEPOB.

Jlabopamopnuvie onvimut

MogenupoBaHue MOJIEKYJT YTII€BOJOPOIOB.

[Tonmy4yeHue 3THIIEHA U ONBITHI C HUM.

OTHo1IeHNE KaydyKa U PE3UHBI K OPraHUYECKU PACTBOPUTEIISIM.

PactBopenue riminepruHa B BOJE, €ro TATPOCKOMUYHOCTb.

BsaumonelictBue rouneprna ¢ rugpoxkcugom Meau (I).

OkwucieHre MypaBbUHOTO (MM YKCYCHOTO) ajbJeTruia OKCUIIOM cepedpa M THIPOKCHIOM
menu (II).

B3aumopeiicTBue anpaeruna ¢ GyKCUHCEPHUCTON KUCITOTOM.

Okucienue cnupra B ajabAeTu/l.

PactBopuMOCTh ameroHa B BOJE, alleTOH KakK pacTBOPUTENb, OTHOIICHHE AalleTOHAa K
OKUCITUTENSIM.

[TonydyeHune yKCyCHOM KUCIOTBI U3 COJIH, OMBITHI C HEM.

Pemienne skcneprMeHTAIbHBIX 33124 Ha PACIIO3HABAHUE OPraHUYECKUX BEIIECTB.

OTHOLIEHUE )KUPOB K BOJE U OPraHUYECKUM PACTBOPUTEIISIM.

JlokazaTenbCcTBO HEMPEAELIbHOTO XapaKkTepa sKUPOB.

OMBbLIEHHE )KUPOB.

CpaBHeHHE CBOMCTB MblJIa U CHHTETUYECKUX MOIOLIUX BEIIECTB.

B3anmoneiicTBre pacTBopa ritoko3sl ¢ ruipokcuaom meau (I1).

B3anmopencTere caxapossl ¢ THAPOKCUIAMH METAILIOB.

B3anmoneiicTBre kpaxmasua ¢ HOA0M, THAPOIU3 KpaxMmara.

O3znHakomMIieHHE ¢ 00pa3liaMu IPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH.

Pemenne sKkcriepuMEHTaNIbHBIX 33Ja4 Ha MOJYYEHHUE MU PACIO3HABAHHE OPraHUYECKHUX
BEIECTB.

HccenenoBanue CBOMCTB TEPMOIUIACTHYHBIX IOJUMEPOB (MOIUATHIICHA, MOJIUCTUPOIA U
Ip.): TEpPMOIUIACTUYHOCTh, TOPIOYECTb, OTHOIIEHHE K pacTBOpaM KHUCJIOT, IIEJIOYeH,
OKHCIIUTENEH.

OO6HapyxeHre XJIopa B TOJTUBUHUIXJIOPHIC.

OTHOLIEHNE CUHTETUYECKUX BOJIOKOH K paCTBOPAaM KUCJIOT U LIEIO0YEH.

ITonyueHue HUTEH U3 KAalIPOHOBOW CMOJIBI MJIM CMOJIBI JIABCAHA.

Ilpakmuueckue 3anamus

[lonyyeHue u wucclenOBaHWE CBOMCTB OpPraHUMYECKUX BEIIECTB (DTUIIEHA, YKCYCHOM
KHUCJIOTBI U JIp.).

Pacnio3naBaHne opraHMYeCKUX BEIIECTB M0 XapaKTEPHBIX PEAKIUSIM.

VYcraHoBiIeHNE MPUHAIJIEKHOCTH BELIECTBA K ONIPENEIEHHOMY KiIaccy.

CuHTe3 OpraHu4ecKoro BeiecTBa (OpoMiITaHa, CIOKHOTO dPUpPa).

I'maposnus sKupoB, yrieBoI0B.

OKCIEPUMEHTAIbHOE  YCTAHOBJICHHME TI'E€HETUYECKUX CBSI3€M MEXIy BelleCTBAMHU
Pa3JIMYHBIX KJIACCOB.

Pacnio3naBanue miuacTMacc U XMMHUYECKUX BOJIOKOH, UCCIIEIOBAHUE UX CBOMCTB.

Pacuemnwie 3a0auu

Haxoxaenne MonekyaspHoi (opMyIibl Ta3000pa3HOTO YIIIEBOAOPO/a IO €T0 MIOTHOCTH U
MacCOBOH J0JI€ 3JIEMEHTOB HUJIU IO MPOAYKTaM CTOPaHUsI.



XUMUA " ’KU3HD (10 yac)

XuMn4yecKue nmpouecchbl B ;KMBbIX OpraHu3mMax. buosiornuyecku akTuBHbIE BelleCTBA.
Xumus u 310poBbe. [IpodiiemMbl, CBsI3aHHbIE C IPUMEHEHUEM JIEKAPCTBEHHBIX MPenaparos.

XuMus B NOBCeIHEeBHOW :ku3HU. Mowmmue u yucramme cpeacrsa. Ilpasuia
0e30macHOi padoThI CO cpeCTBAMHU OLITOBOW XUMMH.

OO0umue NpUHOMNBI XUMHYECKOH TexHoJornu. [Ipupoanbie HCTOYHMKH XHUMHYECKHX
BeLLEeCTB.

IHonmumepsl. IlnacTmaccsl, BOJI0KHA, Kaydyyku. HoBble BemecrBa U Marepuajbl B
TeXHHUKE.

XUMHUECKOE 3arpsA3HEHNE OKPY>KAIOIIEeH Cpe/bl U €ro MOCIEACTBUSL.

[TpoGaembl 6€30MMacHOT0 MCTIOIB30BAHMS BEIIECTB U XMMUYECKUX PEAKIIUN B COBPEMEHHOM
KU3HU. TOKCI/I‘-IHBIC, rOopro4urc U B3pbIBOOIIACHBIC BCIICCTBA.

Hctounuku xumuyecko uHpopManuu: y4deOHblE, HAy4yHble U HAay4YHO-TIOIYJSpPHBIC
U3JJaHKs, KOMITBIOTEPHbIE 0a3bl JaHHBIX, pecypchl HTepHeTa.

Hemoncmpayuu

OO0pa31ibl JIeKapCTBEHHBIX MPENapaToB.

OO0pa3ibl BUTAMHHOB.

PasnokeHne mepokcuaa BoJOpoOia ¢ MOMOIIBI0O HEOPTaHUYECKOro Karanu3aTopa (OKcuiaa
mapranua (IV) u ¢pepmenta (katanasa).

JelicTBrue aMuia3bl CIIOHBI HA KpaxMall.

OO0pa31pl KepaMUKH, METAJJIO- M CTEKIOKEPAMUKH U U3/IEIHS U3 HUX.

OO0pa3ibl TOKCUYHBIX, TOPIOYMX U B3PHIBOOIIACHBIX BEIIECTB.

Ilpakmuueckue 3anamus

3HAKOMCTBO C 00pa3liaMH JIEKapCTBEHHBIX MTPENapaToB.

3HaKOMCTBO C 00pa3jaMi BUTAMHHOB.

3HAKOMCTBO C 00pa3liaMi XUMUYECKUX CPEJICTB CAHUTAPUU U TUTHEHBI.

3HaKOMCTBO ¢ 00pa3liaMy KepaMUKH, METAJUIOKEPAMHUKH U U3CIUAMH U3 HUX.

W3ydyeHre MHCTPYKIUN MO TPUMEHEHHUIO JIEKaPCTBEHHBIX, B3PbIBOOMACHBIX, TOKCUYHBIX U
TOPIOYUX MPENapaToB, MIPUMEHSIEMbIX B OBITY.

PE3EPB CBOBOJAHOI'O BPEMEHMU - 21 yacos.

TPELFOBAHMA K YPOBHIO I10/[I'OTOBKH BbII1YCKHHUKOB
B pe3yabTare ndy4eHuss XMMHH HA IPO(PHIBLHOM YPOBHE YYCHHK H0JIKEH

3HATH/MOHUMATH

L Polb Xumuu 6 ecmecmeosHaHuu, €€ CBA3b C JPYIrUHMU CCTCCTBCHHBIMH HayKaMH,
3HAYCHHUC B ’)KU3HU COBPCMCHHOI'O O6H.I€CTBa;

o eaiicHellue Xumuieckue NOHAMUA: BEIIECTBO, XUMUYECKUM 3JI€MEHT, aTOM, MOJIEKYa,
Macca aTOMOB M MOJIEKYJI, HOH, PaJUKaJl, aJUIOTPOIHsI, HYKIUABl U U30TOIBI, aTOMHEIE S-,
p-, d-opOuTanu, XUMUYECKas CBS3b, JJIEKTPOOTPUIATEIILHOCTh, BaJCHTHOCTh, CTENEHBb
OKHCJICHUs, THOpUIM3AIKs OpOUTANeH, MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJIb,
MOJIIpHAsl Macca, MOJISIPHBIA 00BEM, BEIIeCTBA MOJIEKYISPHOTO W HEMOJIEKYISPHOTO
CTPOCHHUsI, KOMIUJICKCHBIE COCAMHEHUS, IUCIEPCHBIE CHUCTEMBbI, HCTHHHBIC PACTBOPHI,
AIIEKTPOJIUTUYECKAs JAUCCOLMALINS, KUCIOTHO-OCHOBHBIE PEaKUUHU B BOJHBIX PACTBOpax,
TUAPOJIN3, OKUCICHUE W BOCCTAHOBIICHHE, AJICKTPOJIN3, CKOPOCTh XMMHYECKOW peaKIlu,
MEXaHHM3M peaKlWu, KaTalu3, TemIoBod JPQPEeKT peakuuu, DHTAIBIUS, TEIUIoTa



00pa30BaHUs, PHTPOIUS, XUMUYECKOE PABHOBECHE, KOHCTAHTA PAaBHOBECHS, YIJIEPOIHBIN
cKeneT, (YHKIMOHANbHas TPYNNa, TOMOJIOTHS, CTPYKTYpHass W NPOCTPAaHCTBEHHAS
U30MEepHsi, UHIYKTUBHBIA U Me30MepHbIi 3¢ dekTol, anekrpodun, Hykineopus, OCHOBHbIE
TUIBI PEAKIMIA B HEOPTAHUYECKOW U OPTraHUYECKOM XUMUU;

OCHO6HblEe 3AKOHbL XUMUU: 3aKOH COXpPAaHCHHUA MACChbl BCIICCTB, nepuo/:[nqecm/lﬁ 3aKOH,
3aKOH ITIOCTOAHCTBA COCTaBa, 3aKOH ABOFaI[pO, 3aKOH FCCCEI, 3aKOH HGﬁCTByIOIHHX MaccC B
KMHCTUKE U TCPMOJUHAMUKCE,

OCHOGHblE mMeopuu Xumuu: CTPOCHHS aTOMa, XMMHUYECKOW CBS3H, JIEKTPOJIUTHYECKOU
JACCOLMAIMN, KHCJIOT U OCHOBAHUW, CTPOEHUS OPraHUYECKHX COEAUHEHHM (BKIIOYAs
CTEPEOXUMHUIO), XUMUYECKYIO0 KHHETUKY U XUMUYECKYI0 TEPMOANHAMHUKY

Kaaccugpukayuio u HOMeHKa1amypy HeOPraHMYECKUX U OpraHMYeCKUX COCIUHEHHI;
npUpoOOHble UCIMOYHUKU YTTIEBOJOPOIOB U CIIOCOOBI NX MEpepadboTKH;

eewecmea u mamepuansvlt, WUPOKO UCNOIb3yeMble 8 NPAKMUKE: OCHOBHBIE METAIUIBI U
CIUIaBbI, TpaduT, KBapIl, CTEKJIO, IIEMEHT, MHHEPAIbHbIC YIOOPEHHS, MHHEPAIbHBIE U
OPTraHWYECKUE KHCIOTHI, IIEIOYH, aMMHAK, YTJIE€BOAOpPOAbI, (PEHOJ, aHWIIWH, METaHOI,
9TaHOJ, ATWICHTJIMKOIb, TIHIEPUH, (HOpMambIeruy, aneTalbIera, aleToH, TIIK03a,
caxaposa, KpaxMmaj, KJeT4aTKa, aMHHOKHCJIOTHI, O€JIKM, WCKYCCTBEHHBIE BOJIOKHA,
Kay4yKH, IJIACTMACCHI, 5KUPbI, MbLJIa U MOIOIIUE CPEJICTBA;

yMeThb
Ha3bl6amp N3YUYCHHBIE BEILECTBA 110 «TPUBHUAIBHON» U MEXAYHAPOJHOW HOMEHKIIATYpaM;

onpeoenams: BAICHTHOCTh U CTENEHb OKHUCICHHUS XMMUYECKHX AJIEMEHTOB, 3aps]l MOHA,
THIl XUMHYECKOW CBSA3M, NMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ, THUI KPUCTALIMYECKOMN
pELIETKH, XapakTep Cpeabl B BOJIHBIX pPACTBOPAX, OKHUCIUTEIb W BOCCTAaHOBUTEND,
HaIpaBJIEHUE CMEIEHUSI PABHOBECHUS MOJ BIMSHUEM Pa3UYHBIX (PAKTOPOB, U30MEPHI U
TOMOJIOTH, TPUHAJIEAKHOCTD BEIIECTB K PA3JIMYHBIM KJIACCaM OPraHUYECKUX COEIUHECHUM,
XapakTep B3aWMHOTO BIIMSHHUS aTOMOB B MOJIEKYJIaX, THIbl PEAKIUNA B HEOPTaHUYECKOU U
OPraHU4YeCKO XUMUH;

XxXapakmepu3zoeamyp: s- , p- U d-3JIEMEHTHI 110 UX IOJIOXKEHUIO B MIEPUOINYECKON CUCTEME
AN .MenneneeBa; oOmmue XHMHYECKHE CBOMCTBA METAUIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COCIMHECHMI; CTPOCHUE U CBOMCTBA OPraHUYECKUX COCIMHECHUM
(YriaeBoJopooB, CIHUPTOB, (PEHOJIOB, albJETHJOB U KETOHOB, KapOOHOBBIX KHUCIOT,
aMUHOB, aMUHOKHUCJIOT U YIJIEBOJIOB);

00bACHAMB: 3aBUCUMOCTh CBONCTB XMMHUYECKOTO 3JIEMEHTa U 0O0Pa30BaHHBIX UM BEIIECTB
OT TOJIOKEHHs B mepuoauyeckoit cucreme [[.M. MenpaeneeBa; 3aBUCUMOCTh CBOMCTB
HEOPraHMYECKUX BEIIECTB OT MX COCTaBa U CTPOCHMS; MPUPOIY U COCOOBI 00pa3oBaHUS
XUMHUYECKOW CBSI3M; 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOM PEaKIMH OT pPa3IudHBIX
(GakToOpoB, PEaKIUOHHONW CIOCOOHOCTH OPTaHWMYECKUX COSAMHEHUW OT CTPOCHHS HX
MOJIEKYJT;

BblNOJIHAMb XUMUYECKUL IKcnepumenm mno: PaCIio3HaAaBaHUIO BaJKHeH X
HCOPraHM4eCKMX M OpPraHuvYeCKMx BeIIECTB; MOJYYCHHUI0 KOHKPETHBLIX BE€IIECTB,
OTHOCAIIUXCH K H3YYCHHBIM KJ1accaM COBHHHeHHﬁ;

npogoouns pacdeTbl N0 XUMHYECKUM (POPMYJIAM M YPABHEHHUSIM PeaKIuii;

ocywjecmsansims ~ CaMOCTOSITEJIbHBIA  MOMCK  XHMHMYecko  uHpopMamum ¢
HCNOJb30BAHNEM PA3JMYHBIX HCTOYHHKOB (CMPABOYHBIX, HAYYHBIX H HAY4YHO-
NOMYJIAPHBIX M3IaHMH, KOMNBITEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
HCNOJb30BATh KOMIBIOTEPHbIE TEXHOJOIrHMM /sl O00padoTKH W Nepegavyu
HH(OPMALUM U ee NMPeACTABJICHUA B Pa3JIUYHbIX (opMax;



HCNO0Jb30BaTh NPHOOpPETEeHHbIE 3HAHUS M YMEHHSl B NPAKTHYECKOM
AeATeJIbHOCTH U NMOBCEIHEBHOM KU3HM JUIS:

NMOHUMAHHUS I100aJIbHBIX npoﬁneM, CTOAIIUX Mepea 4€J10BCYEeCTBOM: IKOJIOIHYECKHX,
JHEPreTHYCCKUX U ChIPbEBLIX]

00bSICHEHUS] XHMHYECKHMX $IBJIEHMi, NPOUCXOASIIIUX B MNpHupoae, ObITY H Ha
NMPON3BO/ICTBE;

IKOJIOTHYECKH TPAMOTHOIO NOBeAeHHS B OKpPYKalolIeill cpee;

OLICHKH BJIMSIHUSI XHMHYECKOI0 3arpsi3HeHHUsl OKpY:Kawuleil cpeabl Ha OpPraHu3M
YyeJ10BeKa U Ipyrue ;KMBble OPraHU3MbI;

0e30macHOi padoThI ¢ BellleCTBAMHU B J1a00paTOpHu, OLITY U HA IIPOU3BO/ICTBE;

OnmpeaAcICHNA BO3MOXHOCTU IIPOTCKAaHUA XHMHUUYCCKHX npeBpameHI/Iﬁ B Ppa3IUYHBIX
YCJIOBUAX U OLICHKU HUX HOCHCHCTBHﬁ;

pacno3HaBaHUA U I/I)leHTI/I(l)I/IKaIII/II/I BAXKHEHIIIMX BelIeCTB U MaTepuaJjaoB;
OIlEHKH Ka4eCTBa MUThEBOM BOALI  OTAEJIbHBIX MHUIIEBLIX NMPOAYKTOB;

KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XHMHMYECKOH MH(POPMALUM, NOCTYNAKIICH M3
Pa3JIHYHBIX HCTOYHHKOB.



