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ITosicHuTenpHas 3amucKa
Pabouas nmporpamma yueO6HOTO Kypca «Xumus» 1 11 kimacca coctaBieHa Ha OCHOBE:

AdanacseBa ML.H. . Xumus. [lpumepnbie padouue nporpammsl. Ilpenmernas aunusa yyeoOnunkos I'.E.
Pym3utuca, ®.I'. @eapamana. 10-11 kiaaccebl: yuedoHoe mocodue 1J1si 0011e00pa3oBaTeIbHbIX
opranuszaumii: 6a3oBblii ypoBenb, M.: [IpocBemenne, 2021.

[Tnanupyemble pe3ynbTaTbl OCBOCHHS Y4eOHOT0 MpeaMeTa
JInuHOCTHBIE pE3yNbTATHI:

° C(bOpMI/IpOBaHHOCTL ITOJIOKUTCJIBHOI'O OTHOIICHUA K XUMHH, YTO O6YCJIaBJII/IBaCT MOTHUBAIIUIO K
y4eOHOM JesITeIbHOCTH B BEIOpaHHOM cdepe;

. C(bOpMI/IpOBaHHOCTB YMCHU: pelIaTh HpO6J'IeMLI IIOUCKOBOI'O U TBOPYCCKOI'O XapaKTEpa,

. C(l)OpMI/IpOBaHHOCTB YMCHUS MPOBOAUTL CAMOAHAIN3 U OCYLICCTBJIATH CAMOKOHTPOJIb U CAMOOLICHKY
Ha OCHOBC KPUTCPHUCB YCIICITHOCTH

. C(l)OpMI/IpOBaHHOCTB TOTOBHOCTH CJICAOBATH HOpMaM IIPHUPOIO- U SnopOBLec6epera}omero
IIOBCACHUA

. C(bOpMI/IpOBaHHOCTB IMIPOYHBIX HABBIKOB, HAIIPABJICHHBIX HAa CAMOPA3BUTUC YCPC3 caM006pa30BaHHe;

e c(hOPMUPOBAHHOCTH HABBIKOB MPOSIBICHUS TO3HABATEIHLHON HHUIIUATHBEI B YI€OHOM
COTPYJIHUYECTBE.

MeranpeaMeTHbIE PE3YIbTATHI:

e chOpPMHUPOBAHHOCTb YMEHUS CTABUTH 1I€JIM U HOBBIC 33/1a4d B yueOe U MO3HABATEIIbHOU
JIEATEIIbHOCTH;

e OBJIAJICHHUE MPUEMAMHU CAMOCTOSITEIHLHOTO TUIAHUPOBAHUS MTyTEH JOCTUKEHUS LIETTU, YMEHUS
BBIOMPATh 3PHEKTUBHBIE CIIOCOOBI PEIICHUs YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4;

° C(l)OpMI/IpOBaHHOCTB YMCEHHA COOTHOCUTHL CBOU JIEHCTBHUS C IUIaHUPYEMBIMU PE3YJIbTaTAMU,

e cOpMHUPOBAHHOCTH YMEHHS OCYIIECTBIATH KOHTPOJb B MPOIlecce JOCTUKEHHsSI pe3ylbTarTa,
KOPPEKTUPOBATh CBOM JACHCTBHUS;

. C(l)OpMI/IpOBaHHOCTB YMCHHS OLICHUBATH MIPABUIIBHOCTD BBIITOJIHCHU S y‘le6HI>IX 3agad u COOCTBEHHBIE
BO3MOXHOCTH UX PCUICHU,

e chopMHUPOBATh YMEHHUSI MPUOOPETATH U IPUMEHSATHh HOBBIC 3HAHMS;

e chOpPMHUPOBAHHOCTH YMEHUS Y()PEKTUBHO OPTaHU30BBIBATH YIEOHOE COTPYIHUIECTBO U
COBMECTHYIO JESTEIHHOCTh, pA00TAaTh MHINBHAYATHHO C YIETOM OOIINX MHTEPECOB;

e BBICOKUH YpOBEHb KOMIIETEHTHOCTHU B 00acTu ucnoiszoBanus UKT;

° C(bOpMI/IpOBaHHOCTB OKOJOTHUYCCKOI'O MBIIIJICHUA



e cpOpMUPOBAHHOCTH YMEHHUS IPUMEHSATH B I03HABATEIbHOW, KOMMYHHUKATUBHON U COLMAIBHOMN
IIPaKTUKE 3HAaHUs, TIOJyYEHHbIE IPU U3YYEHUHU IIpEIMETa.

[IpeameTHbIC pe3ynbTaThl (0a30BbIN YPOBEHB):

e cOpMHUPOBAHHOCTD MPEJICTABICHUI O MECTE XMMHUU B COBPEMEHHOI HAy4HON KapTHUHE MUDA;
MMOHMMAaHKE POJIM XUMUU B OPMUPOBAHUU KPYyro3opa U (pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa
JUIS pellieHus] MPaKTHUECKUX 3aay;

e BJIAJICHUC OCHOBOIIOJArartOuMi XUMUYCCKUMU ITIOHATHAMUA, TCOPHUIAMHU, 3aKOHAMHU U
3aKOHOMECPHOCTIAMU,; YBEPCHHOC I1OJIb30BAHUC XHUMHYSCKOMN TepMHHOHOFHeﬁ nu CHMBOJ’IHKOFI;

e BJIAJACHUC OCHOBHBIMU METOJAaMH HAYYHOI'O ITO3HAHMS, UCIIOJIB3YEMBIMU B XUMHHU: Ha6J'IIO,Z[CHI/Ie,
OIMMCAHUE, UBMCPCHUC, DOKCIICPUMEHT, YMCHUC O6pa6aTBIBaTB, 00BACHATH PE3YIbTATEI IPOBECACHHBIX
OIIBITOB U J€J1aTh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTD MCTOABI IIO3HAHUA ITPHU PEHICHUN
IIPAKTUYCCKHUX 3a1a4;

. C(bOpMI/IpOBaHHOCTB YMCHUS AaBaTh KOJIWMYCCTBCHHBIC OLICHKHU U ITPOBOAUTH PACUCTHI 110
XUMHNYCCKHUM (I)OpMYJ'IaM " YPAaBHCHUSIM;

e  BIJIaJICHUE NMPABUIAMH TEXHUKHU 0€30MIaCHOCTHU MIPH UCIIOJIb30BAHUN XMMUUYECKUX BEIIECTB;
e chOpMHUPOBAHHOCTH YMCHHSI IPOBOTUTH IKCIICPUMEHTHI PA3HOU JUIAKTHUSCKON HAIPABICHHOCTH;

e c(hOpMHUPOBAHHOCTHh YMEHUS OKa3bIBATh MEPBYIO TIOMOIIb TIPH OTPABJICHUAX, 0’KOTAX U IPYTUX
TpaBMax,CBSA3aHHBIX C BELIECTBAMH U JaOOPATOPHBIM 000PYI0BAaHUEM.

TpebGoBaHus K yPOBHIO MOJTOTOBKH yUYaIIUXCSI:

B pe3ynbrare u3ydyenus yueOHOro nmpeamera «XuMus» Ha ypoBHE CpeHero oouiero o0pa3oBaHus Ha
0a30BOM ypOBHE BBIITYCKHUK HAyYUTCS:

— pacKkpbIBaTh Ha MPUMEpax poJib XUMUHU B (POPMUPOBAHUH COBPEMEHHOM HayYHON KapTUHBI MUpPA U B
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKa;

— ACMOHCTPHUPOBATh HA IPUMEPAX B3AUMOCBA3b MCKIAY XUMHEH U APYIruMHr CCTCCTBCHHBIMH HAYKAMU,
— pacCKpbIBaTh HAa NpUMEpPAX MMOJIOKCHUA TCOPUU XUMHUYCCKOTO CTPOCHUA A. M. BYTJ'IepOBa;

— IOHUMAaTh (PU3UYECKUN CMBICI Tiepuoanueckoro 3akona [[. 1. MeneneeBa u Ha ero OCHOBE OOBSCHSTh
3aBHCHUMOCTH CBOMCTB XHUMHWYECKHUX DJIEMEHTOB B O6pa3OBaHHI>IX HWMHU BCHICCTB OT JJICKTPOHHOI'O CTPOCHHA
aTOMOB;

— OOBSACHSATH MPUYUHBI MHOTOOOpa3usl BEMIECTB HA OCHOBE OOIIMX MPEICTABICHU 00 MX COCTaBe U
CTPOCHUU;

— IPUMEHSATH ITPaBUJIa CUCTEMATUYECKON MEXITYHAPOIHON HOMEHKIIATYpPhI KaK CPEJICTBA Pa3INYEHUs U
UICHTU(QHUKAIIUHN BEIIECTB M0 UX COCTaBYy U CTPOECHUIO;

— COCTaBJISITh MOJIEKYJISIPHBIE M CTPYKTYPHbIE (POPMYJIbI OPraHUYECKHX BEUIECTB KaK HOCUTENEH
nH(pOpMaIIUK O CTPOEHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAIC)KHOCTH K ONIPEIeTIEHHOMY KJIacCy
COCTMHCHHIL,



— XapaKTepHu30BaTh OpraHMYECKHE BELIECTBA 10 COCTaBY, CTPOSCHUIO U CBOMCTBAM, yCTaHABIUBATh
MIPUYUHHO-CIIEACTBEHHBIE CBS3H MEXK]y JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

— IIPUBOJIUTH MPUMEPH XUMUYECKUX PEAKIHii, PACKPBHIBAIOIINX XapaKTEpPHbIE CBOMCTBA TUITMYHBIX
MPEJICTaBUTEIICH KIIACCOB OPTraHWYECKHUX BEIIECTB, C EIbI0 UX HACHTU(UKAIUN U O0BSICHEHUS 00J1aCTH
PUMEHEHHS;

— NIPOrHO3UPOBATh BO3MOXKHOCTb IIPOTEKAHNS XUMUYECKUX PEAKIMii Ha OCHOBE 3HAHUH O THIAx
XMMHUYECKOH CBSI3U B MOJIEKYJIaX PEAreHTOB U UX PEaKLMOHHON CIIOCOOHOCTH;

— HUCIIOJI30BAaTh 3HAHHA O COCTaBE, CTPOCHUU U XUMHUYECCKHUX CBOMCTBaX BCIICCTB AJIA UX 0e30macHoOro
IIPUMEHCHUSA B HpaKTquCKOﬁ JACATCIIBHOCTH,

— MNPUBOAUTD MIPUMEPHI IPAKTUYECKOTO UCIIOJIb30BaHUS MTPOJYKTOB NepepaboTKku He(hTH U MPUPOIHOTO
ra3a, BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN (TIOTUATUIIEHA, CHHTETHUECKOI 0 KayuyKa, alleTaTHOTO BOJIOKHA);

— IIPOBOJAUTDH OIILITHI I1O PACIIO3HABAHUIO OPraHUYCCKHUX BCUICCTB (rnnuepHHa, yKCYCHOﬁ KHCJIOTHI,
HCIIPCACIIbHBIX JXUPOB, I'TFOKO3bI, KpaxmMalia, 6CJ'IKOB) B COCTABC NMHUIICBLIX MMTPOAYKTOB U KOCMCTUYICCKUX
CpCAaAcCTB;

— BJIAACTD IIPpaBUJIaMH U HpI/IéMaMI/I 0e301acHoi pa6OTBI C XUMHMYCCKHMMH BCIICCTBAMHU U J'Ia60paTOpHBIM
O60py,Z[OBaHI/I€M;

— YCTAaHABJIMBATb 3aBUCUMOCTDb CKOPOCTHU XUMHYECKOM p€aKuun U CMCHICHHA XUMHWYCCKOI'O paBHOBCCHA OT
Pa3JIMIHBIX q)aKTOpOB C ICJIbIO OMMPCACIICHUS OIITUMAJIbHBIX YCJIOBI/Iﬁ IMPOTCKAHUA XUMHUYCCKUX ITPOLECCCOB;

— INPUBOAUTH IPUMEPHI TUAPOJIN3A COJIEN B IOBCEIHEBHOM JKU3HU YEIIOBEKA;

— IPUBOAMTH IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN B IPUPOJIE, IPOU3BOACTBEHHBIX
IIpOLIECCaX U KUZHEIEATEIbHOCTH OPraHU3MOB;

— IPUBOAUTDH MPUMEPHI XUMUYECKHUX PEAKIINM, paCKPHIBAIOLIUX 00IME XUMUYECKIE CBONCTBA IPOCTHIX
BEIIECTB — METAJUIOB U HEMETAJUIOB;

— MPOBOJIUTH PACUYETHI HA HAXOXKJIEHUE MOJIEKYISIPHON (POPMYJIbI YTIIEBOAOPO/A 110 IPOAYKTaM CrOpaHUs U
10 €r0 OTHOCUTEIBHOM INIOTHOCTH ¥ MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIHX B €0 COCTAB;

— BJIJIETh MpaBUIaMH 0€30MaCHOTO 0OpAIIeHUS C €IKUMH, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOM XUMHH;

— OCYIIECTBIIATH MOMCK XUMHUECKON HHPOPMAITUH 110 Ha3BaHUSAM, HICHTU(DUKATOPAM, CTPYKTYPHBIM
(dhopmynaM BelIECTB;

— KPUTHYECKHU OIIEHUBATh U UHTEPIIPETUPOBATh XUMUUECKYIO0 HH(OPMAIIHIO, COIEPIKAIITYIOCS B COOOIIECHUSIX
CpEICTB MaccoBOi HH(popMaIu, pecypcax MHTepHeTa, HAy9HO-TIOMYJISPHBIX CTAThsIX, C TOYKU 3PEHUS
€CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LIEJISX BBISBICHUS OMIMOOUHBIX CYXKICHUHN U (OpPMUPOBAHUS
COOCTBEHHOM TIO3UIINH;

— MPEJICTABIIATH MMYTH PEIECHHs ITI00aTbHBIX MPOOJIEM, CTOSIIIUX MEPE]] YETOBEUECTBOM (IKOJIOTHUECKHUX,
SHEPreTHYECKUX, CHIPHEBBIX ), U POJIb XMMHH B PEIICHUU ITUX IpobieM.



BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

— WUTIOCTPUPOBATh MPUMEPAMU CTAHOBIIEHUE U SBOJIIOINIO OPTaHUYECKOM XUMHUH KaK HAyKH Ha Pa3IMYHBIX
UCTOPUYECKHX ATanax e€ pa3BUTHUS,

— HUCIIOJIL30BAaTh METO/JIbI HAYYHOI'O ITIO3HAHUSA IIPH BBIIIOJTHCHHUU ITPOCKTOB U y‘le6HO'I/ICCJ'IeI[OBaTeJ'IBCKI/IX
3aaa4 110 U3Y4YCHHUIO CBOﬁCTB, croco0oB IIOJIYYCHHUA U paClio3HaBaHUA OPraHUYCCKHUX BCUICCTB;

— OOBACHATH PUPOAY U CIIOCOOBI 00pa30BaHUsl XMMHUYECKOI CBSI3U: KOBAJCHTHOH (IIOJIAPHOI, HEMOJISIPHOM),
MOHHOM, METAJUIMYECKOI, BOAOPOTHOM — C LENbIO OMPeIeIeHHs] XUMUYECKONH aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBAaTh '’CHETUYCCKYIO CBA3b MEXAY KJIaCCaMH OPraHUYC€CKUX BEIICCTB IJIA 000CHOBaAHHUS
HpHHHHHHaﬂbHOﬁ BO3MOXHOCTH IMOJIYYCHHUA OPTraHUYCCKUX COGI[I/IHCHI/II\/'I 3aJaHHOro coctaBa U CTPOCHUS,

— YCTaHaBJIMBATh B3aUMOCBS3H MEXy (DaKTaMH U TEOpHEH, MPUUMHON U CIECICTBHEM IIPU aHATIN3e
IPOOJEMHBIX CUTyalluii 1 0OOCHOBAaHMM ITPUHUMAEMbIX PELICHUH HA OCHOBE XUMHUYECKUX 3HAHUH.

CopepxaHue IpoOrpaMMsl
Teopetnueckue ocHOBBI XuMuu (194)

XUMHUECKUH 3reMeHT. ATOMHBIN HoMep. MaccoBoe uncno. Hyknuael. Pagnonyknuasl. MU30tomnsl.
3aKOH COXpaHEHMs MAcChl BEILIECTB. 3aKOH COXPAaHEHHUs U IpeBpalieHus sHepruu. Jledexr maccel.
[lepuonnueckuii 3akoH. DiaeKTpoHHAs KoOHpuUrypanus. ['padudeckas snekrponHas Gpopmyna.
Pacnipenenenue 371€KTpOHOB B aTOMaX 3JIEMEHTOB MAJIbIX M OOJIBIIMX MEPUOJIOB, S-, p-, - 1 f-371eMEHTHI.
JlanTanouasl. AkTuHOU L. MICKYCCTBEHHO IOJyYEHHBIE 31eMEHThI. BanenTHOCTh. BanentHoie
BO3MOXXHOCTH aToMoB. Bojoponnbie coennnenus. Ctpoenue Bemiectsa. Monnas cBa3bs. KoBasenTHas
(mosisipHast U HETIOJIApHAsA) CBsI3b. DIEKTPOoHHAs (hopMmyia. Meramnndeckas cBsi3b. BogopoaHas cBA3b.
I'u6puau3anus aToMHbIX opouTanei. Kpucranisl: aTOMHbIE, MOJIEKYJIIPHbIE, HOHHBIE, METAINTNYECKHUE.
OnemeHnTapHas sueiika. [Tomumopdusm. [Honumopdusie moaudukanuu. Annorponus. Uzomepus.
I'omosorusa. XumMudeckuii cuHTe3. XuMudeckne peakuu. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH.
Peakuuu pa3noxeHusi, COeIMHEHNUs, 3aMEIIeHNs, 00MeHa. DK30TepPMUUECKHUE U IHIOTEPMUYECKUE PEAKIINH.
OObpatumsbie U HeoOpaTtuMble peakuuu. TemnoBoi agdext peakun. 3akoH ['ecca. Tepmoxumuueckue
ypaBHeHus. Teruiota oopazoBanus. Temnora cropanus. CKOpoCTh XUMHUUECKOH peakliiyi. AKTUBUPOBAHHBIN
KOMIUIEKC. 3aKOH JeicTBytomux Macc. Kunernueckoe ypaBHeHue peakiuu. Karanus. Karanuzatop.
Wuruburop. 'oMoreHHsbIi 1 rereporeHHblil katanu3. Katanuruueckue peakuun. XUMHYECKOE paBHOBECHE.
[Tpunnun Jlelllarense. PactBopsl. ucnepcHble cuctemsl. PactBopsl. I'py6oaucnepcHble CUCTEMBI
(cycniensuu u smyabcun). Kommongasie pactBopsl (30511). A3po3osin. CriocoOb! BeIpayKeHHsI KOHIEHTpaLUn
pacTBOpoB. MoJsipHasi KOHLEHTPALMS (MOJISIPHOCTD). DIEKTPOIUTHI. DIIEKTPOIUTUUECKAS TUCCOLUAIIHSL.
Crenens nucconmanuu. Koncranra nquccormaruu. Bogopoanelit mokaszarens. Peakiiuu noHHOro oOMeHa.
I'unponu3s oprannueckux BemecTs. [ uaponus coneit. 12 DnexTpoxumudeckue peakuu. ['anpBannueckuit
aneMeHT. DnekTpoasl. AHoA. Karoa. Akkymynstop. TommuBHBIN 31eMeHT. DaeKTpoxumust. Psi
CTaHJAPTHBIX JIEKTPOAHBIX NOTEHIMAIOB. CTaHmapTHBIE yCinoBHs. CTaHAAPTHBIA BOJOPOIHBIN 3JIEKTPOI.
Kopposus metannos. XuMudeckas ¥ 3J€KTPOXUMHUYECKAss KOPPO3Us. DIEKTPOIHU3. DIEKTPOJIN3 BOJHBIX
pacTBOpOB. DIIEKTPOJIN3 PACILIIABOB.

Heoprannueckas xumust (114)



Metamibl. CriocoObl oTydeHHs] METALIOB. JIETKkue U TSOKENbIe MeTaMIbL. JISTKOTUTaBKHUE U TYTOIIJIaBKHE
MeTaiel. Metamnuueckue aneMeHTsl A- 1 b-rpynn. Menp. [lunk. Turan. Xpowm. XKeneso. Hukens.
[Tnatuna. Crnasel. Jlerupyromue no6asku. Yépueie metaiusl. LiBeTHbie MeTaiibl. YyryH. Craib.
JlerupoBannsle cranu. OKcuabl U ruAipokcuabl Metaios. Hemeransl. [IpocTsie BenjecTBa — HeMETaIbI.
Yrnepon. Kpemuuii. A3zor. @ochop. Kucnopoa. Cepa. @rop. Xiop. KuciaoTHbie OKCHIBL.
Kucnoponconepxkanue kucnorsl. CepHas kucnora. A30THas KUciioTa. BonopoiHbie CoeIMHEHHs
HeMeTauioB. ['eHeTnueckas CBsI3b HEOPraHUYECKUX U OPraHUYECKHUX BEILECTB.

XUMHS ¥ )KU3HB (39)

XUMHYECKAs IPOMBILIIIEHHOCTh. XUMHUYECKasi TEXHOJIOTHUsL. XUMUKO-TEXHOJIOTUUECKNE TIPUHLIUIIBI
IIPOMBIILLIEHHOTO MOJIydeHUs MeTaiIoB. YépHas metauryprus. [Ipon3sBoacTso uyryHa. JIOMEHHas edb.
Arnomepanus. [IpousBoacto cranu. Kucnopoanslii KoHBepTep. be30Tx0aH0€ Mporu3BOACTBO. XUMHUS B
obITy. [Ipoayktel nutanus. bertoBas xumust. Otnenoynsie Matepuainsl. JlekapcTBeHHbIE TIperaparhl.
DK0JIOTM4eCKU MOHUTOPUHT. [IpenenbHo 1onycTUMble KOHLIEHTPALUU.

TeMarnueckoe mIaHupOBaHUE

No Paznen, Komn-Bo
/11 TEeMa ypoka 4acoB
1 | I[MoBropenue kypca xumuu 10 kiacca 1
Teopernueckre OCHOBBI XUMHH 199
2. | Xumuueckuit anemenT. Hykmuael. MI30Tombl. 3aKOHBI COXpaHEHUS MAacChl U 1
SHEPrUuu

3. | llepuoamueckuii 3akoH. Pacmipesenenne 3JIeKTPOHOB B aTOMax 3JIEMEHTOB MaibiX | 1
1 OOJBIINX MEPUOJIOB

4. | Ilonoxenwne B [ICXD JI.M1.MenneneeBaBo10po/ia, JIJAHTAHOUIOB, AKTUHOUIOB U 1
MCKYCCTBEHHOIIOJIYY€HHBIX JIEMEHTOB

5. | BanentHocTh. BasieHTHBIE BO3MOKHOCTH aTOMOB. 1
6. | Buasl XMMHYECKOH CBSI3H. 1
7. | IIpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYI 1
8. | Ctpoenue kpuctauioB. Kpucraymmaeckne pemeTKu 1
9. | Knaccudukaius XuMHUYECKUX peakinui 1
10. | Ckopoctb peakuuii. Katamus 1
11. | Xumuyeckoe paBHOBECHE U YCIOBHS €r0 CMEUIECHUS 1
12. | JlucnepcHble CUCTEMBI 1
13. | CrtocoObI BIpaKeHUsI KOHIIEHTPAIIMN PACTBOPOB 1
14. | Ilpaktuueckas pabota [IpurorosieHne pacTBOpPOB C 3aJaHHON MOJISIpHON 1
KOHIIEHTpaluein
15. | DnekrponuTudeckas qucconuanys. Peakiinm moHHOTo oOMeHa 1
16. | I'maponu3 opraHuvecKux U HEOPraHMYECKUX COeIMHEHHM 1
17. | XuMuueckne UCTOYHUKH TOKA 1
18 | Koppo3us MeTalJIOB U €€ mpeaynpekIcHIe 1
19. | Dekrponus 1
20. | KontposnbHas pabota TeopeTnueckne OCHOBbI XUMHH. 1
Heoprannueckast Xumust 114




21. | OGmras XxapaKTepUCTUKA M CIIOCOOBI TTOTYUCHHUST METaJJIOB 1
22. | O630p MeTAIITMYECKUX IeMEHTOB A- U b- rpynn 1
23. | Menp. [lunk. Tutan u xpom. XKenezo. Hukens. [Inatnna 1
24. | CrutaBbl METAJLIOB 1
25. | OKcuapl 1 THIPOKCHUIBI METAJLIOB 1
26. | Ilpaktuueckas pabora Penenne sSKkCriepuMeHTAIBHBIX 337124 10 TeMe MeTasuibl 1
27. | O630p HEMETAIIIOB 1
28 | OOmias XxapakTepUCTHKA OKCHJIOB HEMETAJUIOB M KHCIOPOAOCOepKAMX KUCIoT | 1
29. | I'eneTnyeckas CBSI3b HEOPTaHUICCKUX U OPTAaHMYECKUX BEIICCTB 1
30. | [IpakTuueckas pabora Penenue skcrepuMeHTaIbHBIX 33124 10 Teme Hemeramnsr | 1
31. | KonTponpHas pabota mno teme: «Hemeramiby 1
XHUMHUS U )KU3Hb 34
32. | Xumus B TPOMBITTUICHHOCTH 1
33. | Xumus B ObITY 1
34. | UToroBslif ypOK MO KypCy XUMUH 1

JIuct BHeceHus: U3MEHEHUH B pabouylo porpaMmmy

JlaTa Coneprkanue O06ocHOBaHuE
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