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1. Ilnanupyemble pe3yJbTaThl 00yueHns kypca «Heopranuyeckasi xumus 9 kiaace»
BbINyCKHUK HAYYUTCS

* OMHCHIBATH CBOWCTBA TBEPBIX, KUAKHX, Fa3000pa3HBIX BEIECTB, BBIACISASA UX CYIIECTBEHHBIC TPU3HAKY;
* XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO M CBOMCTBAM, YCTaHABJIMBAaTh IPUYMHHO-CIICICTBEHHBIE CBSA3U MEXY JaHHBIMU
XapaKTepUCTUKAaMU BEILIECTBA;
* PaCKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHHI «aTOM», «MOJIEKYJIA»,«XUMUYECKUN 3JIEMEHT», «IIPOCTOE BELIECTBOY, «CII0KHOE BEIIECTBOY,
«BAJIEHTHOCTBY, UCIOJIb3YSl 3HAKOBYIO CUCTEMY XMUMUMU;
* 1300pa)kaTh COCTAaB MPOCTEUIINX BEIIECTB € IIOMOIIBI0 XUMUYECKUX (POPMYIT U CYLTHOCTh XUMHUUECKUX PEAKLIUI C TOMOIIBIO XMMUYECKHX
YPaBHEHU;
* BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB, a TAK)KE MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTA B COEIMHEHUSAX JIJIS
OLIEHKH UX MPAaKTUYECKON 3HAUNMOCTH;
* CPaBHUBATh 110 COCTABY OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, COJIU;
* KJTacCU(hUIMPOBATH OKCHJIBI 1 OCHOBAHUS TI0 CBOMCTBAM, KUCIIOTHI M COJIU 110 COCTaBY;
* OIMCHIBATh COCTaB, CBOIMCTBA U 3HaUEHHE (B IPUPOJIE U MIPAKTUUYECKON AEATEIILHOCTH YEJI0BEKA) MPOCTHIX BELIECTB — KUCIOPOa U BOAOPOAA;
* 1aBaTh CPAaBHUTEJIbHYIO XapaKTEPUCTUKY XUMUYECKHUX JIEMEHTOB U
BAXHEHIINX COCIUHEHUN €CTECTBEHHBIX CEMENCTB IIEJIOYHBIX METAJJIOB U I'aJIOTE€HOB;
* [10JIb30BaThCs JAOOPATOPHBIM 000OPYIOBAaHUEM U XUMUYECKON NOCY10M;
* IPOBOJIUTH HECJIOXKHBIE XMMUYECKHE OTBITHI U HAOII0I€HUS 32 U3MEHEHUSIMH CBOMCTB BEILIECTB B IPOLIECCE UX MTPEBpAILEHHI; cOOI01aTh paBuiia
TEXHHUKHU 0€3011aCHOCTH MIPU MIPOBEICHUHN HAOIIOEHHUI U OTIBITOB;
* pa3In4aTh HKCIEPUMEHTAIBHO KMCIIOTHI U IIENIOUH, MOJIb3YSICh HHAMKATOPAMH; OCO3HABAaTh HEOOXOIMMOCTh COOII0IeHHs Mep 0€30acCHOCTH IpU
oOpallleHuH C KUCIIOTaMH U IIEeJI0YaMHu.
BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH
* IPaMOTHO 00palaThcs C BEIIECTBAMU B IOBCEITHEBHOM JKU3HH;
* 0CO3HABaTh HEOOXOAMMOCTb COOJIIO/ICHHSI TPABUII SKOJIOTUYECKH O€3011aCHOTO MOBEACHUS B OKpY KaloIlel IpupoaHoil cpene;
* IOHUMATh CMBICII U HEOOXOAUMOCTh COOJIIOICHUS TPEINIUCAaHU, ITpeIsIaraéMbIX B MHCTPYKIUSAX 110 UCIOIb30BAaHUIO JIEKApCTB, CPEACTB ObITOBOM
XUMWH U Jp.;
* HCII0JIb30BATh IPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH P BHIIOJIHEHUH UCCIIE0BATENbCKUX ITPOEKTOB MO0 U3YYEHHUIO CBOMCTB, CIOCO00B
MIOJIyYEHUS U pacliO3HAaBaHUs BELIECTB;
* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ysl CPEACTBA YCTHOW U MUCbMEHHON KOMMYHUKAIIUU MTPU paboTe ¢ TEKCTaMu y4eOHHKA U
JONIOJTHUTEIBHOM TUTEpPaTypoid, CIPaBOYHBIMHU TaOIHULIAMH, IPOSBISTEIOTOBHOCTD K YBaKEHHIO MHOM TOYKHU 3pPEHUS MPU OOCYKICHUN PE3YIIbTaTOB
BBITIOJTHEHHON paOOoThI;



* 00BEKTHBHO OIICHUBATHh HH(POPMAIIHIO O BEIIECTBAX M XUMUYECKUX MPOIIECCaX, KPUTUIECKU OTHOCHTHCS K IICEBIOHAYYIHON HH(POpPMAIIIH,
HeI00pOCOBECTHOM peKIIaMe, KacarolIeicsl UCIIOJIb30BaHUS PA3IMYHBIX BEIIECTB.

[Tepuoanueckuii 3aKOH U MEPUOIUYECKAS CUCTEMA XUMUYECKUX

snemenTtoB J[. 1. MenpaeneeBa. CTpoeHue BellecTBa

BorinycKkHUK HAy4YUTCH:

* KJIacCU(UIIUPOBATH XMMHUYECKUE JIEMEHTBI Ha METaJUIbl, HEMETAJLIbI, JIEMEHTHI, OKCHJIBl U THIPOKCHIBI KOTOPBIX aM(OTEpPHBI, U UHEPTHBIC
3J€MEHTHI (Ta3bl) JJIs1 OCO3HAHUS BAXKHOCTH YIOPSAOUYEHHOCTH HAyYHBIX 3HAHUM;

* PacKphIBaTh CMBICI Neproandeckoro 3akona J[. . Menneneena;

* OIUCBIBATH U XapaKTEPHU30BATh TAOIMYHYIO (HOPMY NIEPUOAHUECKON CHCTEMbI XUMUYECKIX AJIEMEHTOB;

* XapaKTEepU30BaTh COCTAB aTOMHBIX SIAEP M PACHPENICTCHUE YU CIIA JICKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHUX 3JIEMEHTOB MaJIbIX
MIEPUOJIOB

MEPUOINYECKON CUCTEMBI, & TAK)KE KaJIUsl U KaJIbLIUS;

* pa3ynyaTh BUJIbI XUMUUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO TOJIAPHYIO, KOBAJIGHTHYIO HEMOJSIPHYIO M METAJLUTUYECKYIO;

* U300paXkaTh JEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00PAa30BAHHBIX XUMUYECKHUMHU CBSI3MHU Pa3HOTO BU[IA;

* BBISIBJISITH 3aBUCIMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTALTUYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAUIMUYECKHX;

* XapaKTEepU30BaTh XUMHUYECKUE JIEMEHTHI U X COCIMHEHHUS Ha OCHOBE

MOJIOXKEHUS PJIEMEHTOB B IEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOEHUSI UX aTOMOB;

* ONMKUCHIBATh OCHOBHBIE 3Tanbl OTKphITHS . 1. MenaeneeBbIM NeproInuecKoro 3aKoHa U MEPUOIMYECKON CUCTEMbl XUMUYECKHUX JIEMEHTOB,
KU3Hb 1 MHOTOOOPa3HYIO HAYYHYIO JIEATEIbHOCTh YUE€HOTO;

* XapaKTepU30BaThb HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHUE MEPUOJUUECKOTO 3aKOHA U MEPUOANYECKON CUCTEMbl XUMUYECKUX 3i1eMeHTOB /[, U.
Menneneena;

* 0CO3HaBaTh HAYYHBIE OTKPBITUS KaK Pe3yNbTaT AIUTEIbHBIX HAOII0ICHUH, ONBITOB, HAYYHOU MOJIEMUKH, TPEOAOTICHHS TPYAHOCTEH U COMHEHUH.
BhInyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCS:

* 0OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM 711 TPAKTUUYECKON JEeATEIbHOCTH YEIOBEKA;

* OIKUCHIBATh U3yYEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSIS JIOTUKY CHCTEMHOT'O aHAJIN3a;

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSIX EPUOAMYECKOIN CHCTEMbl XUMUYECKHX AJIEMEHTOB JIJIs1 OOBSICHEHUSI U TIPEJIBUICHUS CBOWCTB KOHKPETHBIX
BCIIECTB;

* pa3BUBaTh HHHOPMAIIMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YIIIYOJIEHUS! 3HAaHUH 00 UCTOPUH CTAaHOBIIEHUSI XMMHUYECKOM HayKH, €€ OCHOBHBIX
MMOHSTHUH,

MEPUOINUECKOr0 3aKOHA KAK OJIHOTO M3 BaXKHEHIIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKHU.
MHoroo6pa3sue XuMH4YEeCKIX peaKiuil

BorinycKkHUK HAy4YuTCH:

* OOBSCHATH CYTh XMMHYECKUX MPOIECCOB M X MPUHIUIIAATBEHOE OTIUYHE OT (PU3NUECKUX;



* Ha3bIBaTh IPU3HAKU U YCIIOBUS IPOTEKAHNUS XUMUYECKUX PEAKIUI;

* yCTAHaBJIMBATh MPUHAUIEHOCTh XUMHUUECKON PEAKLIUHU K OIPEeIEHHOMY THITY 110 OAHOMY M3 KIaCCU(PUKALMOHHBIX ITPU3HAKOB: 1) MO Ynclty U
COCTaBY UCXO/HBIX BEUIECTB U MPOIYKTOB peaKInU (PEaKIUK COSAMHEHUS, PA3JI0KEHNUS, 3aMEIICHHSI 1 OOMEHA); 2) MO BBIICICHUIO WX MOTJIOIICHUIO
TEIUIOTHI (PEaKLUU IK30TEPMUYECKHE U SHIO0TEPMUYECKHE); 3) 10 U3MEHEHHIO CTENIeHEeN OKUCICHUS XUMUYECKUX IEMEHTOB (peaKkiiu
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Tpoliecca (peakiuy oOpaTuMble 1 HEOOpaTUMBIE);

* Ha3bIBaTh ()AKTOPBI, BIUAIOLIME HA CKOPOCTh XMMUYECKUX PeaKIHii;

* Ha3bIBaTh ()aKTOPHI, BIUSIOUINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS,

* COCTaBJIATh YPaBHEHHUS HJIEKTPOIUTUYECKOM TUCCOLMALIMU KUCIIOT, IeJI0UeH, COJIeil; MOoJIHbIe U COKpALEHHbIE HOHHBIE YPaBHEHUS peakiuii oOMeHa;
YPaBHEHHUSI OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIU;

* IPOrHO3UPOBATh MPOAYKTHl XMMUYECKHUX peakuii o opMyaaM/Ha3BaHUAM UCXOJHBIX BELIECTB; ONPEIEIATh UCXOIHbIE BEILIECTBA 10
(dbopmyaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJIATh YpaBHEHUs PEAKLU, COOTBETCTBYIOIIMX MOCIEA0BATEILHOCTH («IEIOYKE») MPEBPALLIEHUH HEOPraHUYECKHX BEILECTB pa3IMYHbIX
KJIACCOB;

* BBISIBJIATH B IIPOLIECCE IKCIIEPUMEHTA IPU3HAKU, CBUJIETEILCTBYIOIINE O IPOTEKAaHUH XUMUYECKOH peakiuu;

* IPUTOTOBJIATH PACTBOPBI C ONPEAECIEHHON MACCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* ONpE/EIATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT M LIEI0YEH 110 H3MEHEHHIO OKPACKHU MH/INKATOPOB;

* IPOBOJUTH KAUECTBEHHBIE PEAKIIUH, IOATBEPKAAIOIINE HAINYUE B BOJHBIX PaCTBOPAX BEILIECTB OT/EIbHBIX KATHOHOB 1 aHUOHOB.

BbINnyCKHHK MOJYYUT BO3MOKHOCTh HAYYUThCH:

* COCTaBJIATH MOJIEKYJISIPHBIE U ITOJIHbIE HOHHBIE YPAaBHEHUS 10 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOAMTH IPUMEPHI PEAKLIUH, TOATBEPKAAIOIIUX CYLIECTBOBAHUE B3aUMOCBS3H MEX/ly OCHOBHBIMHU KJIaCCaMHM HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YyIbTaThl BO3AEHCTBUS pa3IMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON peaKkinu;

* IPOrHO3UPOBATh PE3yIbTAThl BO3ACHCTBUS Pa3IMUHBIX (DAKTOPOB HAa CMEILIEHHE XUMUYECKOTO PAaBHOBECHSI.

MHoroo6pasue BelecTB

BbinmycKHUK Hay4HnTCS:

* OIPEIENSTh PUHAIIC)KHOCTh HEOPraHUYECKUX BEUIECTB K OJJHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHUJIbl, OCHOBAHUS,
KHCIIOTBI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB [0 UX HA3BAHUSAM;

* OIPEIENATh BAIEHTHOCTD U CTEIIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIbI HEOPTAHUYECKUX COEAMHEHUN MO BAJICHTHOCTSAM U

CTETIEHSIM OKHCIJIEHUS 3JIEMEHTOB, a TAaKXKe 3apsAaM HOHOB, YKa3aHHBIM B TaOJIUIE pAaCTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUSI (PU3NUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX BEIIECTB (METANIOB M HEMETAJJIOB) U UX BBICIIUX OKCHJIOB,
00pa30BaHHBIX TEMEHTAMHU BTOPOTO M TPETHET0 MEPHOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE IS IPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;



* Ha3bIBaTh OOIINE XUMUYECKHUE CBOMCTBA, XapaKTepHBbIE IS KAKIOT0 U3 KIACCOB HEOPTaHUYECKUX BEILIECTB: KUCIOT, OCHOBAaHHM, COJEH;

* IPUBOJUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOMNX XUMUYECKHE CBOMCTBA

HEOPraHWYECKUX BEILECTB: OKCHIO0B, KUCIIOT, OCHOBAHHUM U COJIEH;

* OIPEIENATh BEIECTBO-OKUCIUTEID U BEIIECTBO-BOCCTAHOBUTEID B

OKHUCJIUTENBHO-BOCCTAHOBUTEIILHBIX PEaKIIMIX;

* COCTaBJIATh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN OanaHC (U1 U3yUYEHHBIX PEAKIUi) 110 MPeII0KEHHBIM CXEMaM peaKIHii;

* IPOBOJIUTH TaOOPATOPHBIE OMBITH, IIOATBEPIKIAIOIINE XUMHUECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

* IPOBOJIUTH JJAOOPATOPHBIE OMBITHI 10 MOJTYYEHUIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB: BOJOPOA, KUCIOPOAa, YIIIEKUCIOro ra3a, aMMHaKa;
COCTABJIAATh YPABHEHHSI COOTBETCTBYIOIUX PEAKLUN.

BbInyCKHUK IOJIYYHT BO3MOKHOCTh HAYYUThCH:

* IPOrHO3UPOBATh XUMUYECKHE CBOKCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOCHUS;

* [IPOrHO3UPOBATh CIOCOOHOCTH BEILIECTBA MIPOSBIATH OKUCIUTENbHbIE UM BOCCTAHOBUTEIbHbBIE CBOMCTBA C YUETOM CTEIIEHEH OKUCIIEHUS 3JIEMEHTOB,
BXOJSIIMX B €0 COCTaB;

* BBIBIIATH CYLIECTBOBAHME FEHETUUECKOM B3aUMOCBSI3U MEXK]y BEILIECTBAMU B PsAly: IPOCTOE BEIIECTBO — OKCHUJL — I'MIPOKCH]L — COJIb;

* XapaKTepU30BaTh 0COObIE CBOWCTBA KOHLEHTPUPOBAHHBIX CEPHON M a30THOM KUCIIOT;

* IPUBOAMTH IPUMEPHl YPAaBHEHUN pPEeaKLUi, JeKAIIUX B OCHOBE IPOMBIIIUIEHHBIX CIIOCOOOB MOJIYYEHUsI aMMHaKa, CEPHOM KUCIIOTHI, Yyr'yHa U
CTaJu;

* ONMUCHIBATh (PU3NYECKUE U XUMHUYECKHUE ITPOLIECCHI, SBIISIOIINECS YaCThIO KPYTOBOPOTA BELIECTB B IIPUPOJE;

* OPraHU30BbIBATh, IPOBOJUTH YUEHUYECKHE MPOEKTHI 110 UCCIECJOBAHUIO CBOWCTB BEIIECTB, MMEIOIINX BAXKHOE IPAKTUYECKOE 3HAYCHUE.

2. Conep:xanue kypca «Heopranumyeckasi xumus - 9xiace»
Tema 1. InexkrpoanTudeckas guccoumanms (13 1)
OJEKTPOIUTBI U HEIEKTPOJIUTHI. DJIEKTPOIMTUYECKAs TMCCOLMAIMS BEIIECTB B BOAHBIX pacTBopax. Monbl. Katnonsl u annonsl. ['uapartHas

TEOpHUsl PaCTBOPOB. DIEKTPOIUTHYECKAsT AWCCOLMAINS KUCIOT, Iienouei u coneil. Cnabble U CUIbHBIE 2eKTpOIUThL. CTeneHb Aucconuaimu. Peakimm
MOHHOTO 0OMeHa. OKUCIHTENTPHO-BOCCTAHOBUTEIBHBIE peakiii. OKHUCIUTEIb, BOCCTAHOBUTEIb. | MIIPOIN3 CONEH.

JleMmoHcTpaL Uy,

HcripiTanne pacTBOPOB BEIIECTB HA AJIEKTPUIECKYIO TTPOBOIMOCTb.

JIBI>KEHNE HOHOB B 3JIEKTPUIECKOM TIOJIE.

JlaGopaTopHble ONBITHI.

Peaxrii oOMeHa MeXTy pacTBOpaMu dJEKTPOIUTOB.



IIpakTHyeckas padora.

Perienne skcriepMeHTaNbHBIX 33/1a4 10 TeMe «IEeKTPOIUTUYECKAs! JUCCOLHALIHSD.

Tema 2. Kucsopoa u cepa (9 1)

[TonoxxeHue KUCIOpo/Ia U cepbl B IEPUOMUECKOM CHCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHHE X aTOMOB. AJIIOTPOITHS KUCIIOPO/ia — O30H.

Cepa. Amnorponusi cepbl. Pusmueckue U xumudeckue cpoiictBa. Haxoxnenune B mnpupone. llpumenenne cepol. Oxcupa  ceppi(IV).
CepoBonopoHast U cepHuctast Kuciaotel U ux coin. Oxcup cepbl(VI). CepHas kucinora u ee coinr. OKUCITUTEIbHBIC CBOWCTBA KOHIICHTPUPOBAHHON CEPHOM
KUCIIOTBI.

[TousiTue 0 ckopoCTH XUMHYECKUX peakimii. KatanuzaTopsl.

JleMoHCTpaL UM,

ANNOTpOIHS KUCIOPOJa U cepbl. 3HAKOMCTBO € 00pa3iiaMy PUPOIHBIX CYIbGHUIOB, CYIb(ATOB.

JlaGopaTopHbie ONBITHI.

PacniosnaBanue cynbpua-, cyabpur- u cynb(aT-uoHOB B pacTBOpE.

IIpakTu4yeckas padora.

Pemienne skcnieprMeHTaNbHBIX 33714 IO Teme «Kuciopos u cepay.

PacyerHble 3a1a4u.

Bbrunicienus mo XuMHYECKUM YPaBHEHUSIM PEaKIMidi Macchl, KOJMYECTBA BEILIECTBA WM 00BEMa 10 W3BECTHOW Macce, KOJIMYECTBY BEIIECTBA WU
00BEMY OZIHOTO W3 BCTYIAIOIINX MM MOTYYAIOIIUXCS B PEAKIINH BEIIIECTB.

Tema 3. Azot u pocdop (10 1)

[Tonoxxenue azora u ¢ocopa B MEPUOJUIECCKON CUCTEME XUMHYECKHX 3JIEMEHTOB, CTPOCHHE MX aTOMOB. A30T, (M3MYECKHE U XUMUYECKHE
CBOICTBa, MOTyYeHHE U MpuMeHeHrne. KpyroBopot azora B npupoge. AMmuak. Ouzndeckue 1 XUMUYECKUE CBOWCTBA aMMHUaKa, MOITy4eHHe, IPUMEHEHHE.
Comu ammonust. Oxcuppt azota(ll) u (IV). AzotHast kucnoTa u ee conmu. OKUCTUTENFHBIE CBOMCTBA A30THOM KHCIIOTHI.

®ochop. Annorponust pochopa. Puznueckue u xummudeckre cBorcTsa ocdopa. Oxeun pochopa(V). OprodocdopHas KMCIOTa U €€ COH.

MunepaibHbIe yI00peHHUs..

JlemoHcTpanyuu.

[TomyyeHne aMMuaka u €ro pacTBopeHue B Bojie. O3HakoMIIEHHE ¢ 00pa3IiaMy MPUPOIHBIX HUTPATOB, Pocdaros.

JlaGopaTopHbIe ONbITHI.

BsanmogetictBue comneli aMMoHUs co mmienoyaMu. O3HaKOMIIEHHE € a30THBIMU U POCPOPHBIMHU YIOOPEHUSIMHU.

Tema 4. Yraepon u kpemHui (7 1)

[Tomoxxenue yriiepoga W KPEeMHHS B TIEPHOJUYECKONM CHUCTEME XMMHYECKHX O3JIEMEHTOB, CTPOSHHE WX aTOMOB. YTIIEpOA, AJUIOTPOITHBIE
MoauUKaIKK, GU3NUYECKUe U XUMHYECKHE CBOMCTBA YIiiepoja. YTapHbIA ras, CBOMCTBAa M (PU3HOIIOTMYECKOE JeHCTBHE HAa OpraHu3M. YTJICKUCIIBIN Ta3,
yrojbHasi KMCJI0Ta U ee cosid. KpyroBoport yrieposa B mpupoje.

Kpemnuii. Oxcun kpemuus(IV). KpemuueBasikucnora u ee comu. Crekio. LiemeHT.

JleMoHCTpanum.



Kpucrammueckue pemeTky anmasa u rpadura. 3HaKOMCTBO ¢ 00pa3liaMy MPUPOIHBIX KapOOHATOB M CHIIMKATOB. O3HAKOMIICHHE C Pa3TMYHBIMU
BUJaMHU TOIUIMBA. O3HAKOMJIEHHUE C BUAAMU CTEKJIA.
JlaGopaTopHbIe ONbITHI.
O3HakoMJIEHHE CO CBOMCTBAMM M B3aUMOIPEBPAILCHUSIMH KapOOHATOB M TuApokapOoHaToB. KauecTBeHHBIE peakiy Ha KapOOHAT- M CHJIMKAT-
HOHBI.
IIpakTnyeckas padora.
[Tonyuenue oxcuna yriepona(IV) u usydenue ero coiicts. PacriosHaBaHue kapOOHATOB.
Tema 5.MeTtaniabl u ux coequnenns (14 4)
[lonoxxeHHe METAUIOB B MEPUOAMYECKON cucTeMe xumHuueckux 3ieMeHToB [[. M. MenpgeneeBa. Mertaimueckas cBsi3b. DHU3MYECKHE U
XUMHUYECKHE CBOMCTBA METALIOB. Psi/1 HANpsHKEHUI METaIUIOB.
[Tonsitie o meramuryprud. CnocoObl momydenusi metayuioB. CruiaBbl (CTab, YyryH, JIOpaTIOMUHHHN, Opon3za). Ilpobrnema ©6e30TXOIHBIX
IIPOU3BOJICTB B METAJUTYPTUU U OXPaHa OKPY>KAIOLIEH CpeIbl.
[I{enounbie MeTayuibl. [1ookeHe METOYHBIX METAJUIOB B IIEPUOIMYECKON CUCTEME U CTpOeHHE aToMOB. Haxoxxnenne B npupozae. dusnyeckue
1 XMMHUYECKHE CBOMCTBA. [ [puMeHeHne eIouHbIX METAIUIOB U UX COETMHEHUH.
[enouno3emenbHble MeTabl. [lonokeHne MEI04HO3EMENBHBIX METAUIOB B IIEPHOANYECKON CUCTEME M CTpoeHue aromoB. HaxoxneHue B
npupone. Kanpiwii u ero coenunenust. JKeCTKOCTh BOJIbI M CIOCOOBI €€ YCTPaHEHHSL.
Amomunnid. [lonoxeHue aqroMUHUS B IEPUOJUUYECKON cUcTeME U cTpoeHHe ero aroma. Haxoxxnenue B npupose. @usndeckue 1 XUMHUUECKHE
CBOICTBA amOMUHHS. AMGBOTEPHOCTh OKCHJIA U THIPOKCHUIA ATFOMUHUSL.
Keneso. [lonoxxenue xene3a B IEPUOAMYECKON CHCTEME U CTpoeHHe ero aroma. Haxoxxnenne B npupone. Grsznyeckre 1 XMMUYECKUE CBOMCTBA
xenes3a. Oxcunpl, runpokcuibl u conu xene3a(ll) u sxenesa(Ill).
JleMoHCTpan M.
3HaKOMCTBO ¢ 00pa3laMy BaKHEHILIMX COoNeil HaTpys, Kalus, IPUPOTHBIX COeTMHEHNUH KaJIbIUs, pyAaMH JKele3a, COSAMHEHUAMH aJTFOMUHHS.
B3zaumoelicTBrE MIETOYHBIX, HIETOYHO3EMENIBHBIX METAJUIOB U AJTFOMUHUS C BOJOU.
Cxuranue xese3a B KUCIOPOJE U XJIOPE.
JlaGopaTopHble ONBITHI.
[Tomyuenue runpoxcunos xxene3a(ll) u xeneza(lll) u B3aumoaeNHCTBHE UX C KUCIOTAMU | IIETOYaMHU.
IIpakTuyeckue padoTbl
* Perienne skcrepuMeHTaNIBHBIX 3371a4 110 Teme «neMeHTbl [A—IIIA-rpynn nepuoandeckoil TabauIbl XUMHYECKUX JIEMEHTOBY.
* PerieHne sxcriepuMeHTaNIbHBIX 33/1a4 110 TeMe «MeTaulbl U UX COSTUHEHUSD.
PacuerHble 3a1a4n.
Bbrunicienuss mo XMMHMYECKUM YpaBHEHHSIM MAacChl, 00beMa WJIM KOJMYECTBA BEIIECTBA OJHOTO M3 MPOIYKTOB PEAKIMU MO Macce MCXOIAHOTO
BEILIECTBA, 00bEMY MIIM KOJIMUYECTBY BELIECTBA, COJIEPIKAILIETO ONpeIeTICHHYO 00 PUMECEH.
OPI'’AHUYECKAS XUMUSA



Tema 6. IlepBoHavaibHBIE IPeICTABICHUSI 00 OPraHMYeCKUX BelecTBax (9 1)
[lepBoHavanbHble CBEIACHUS O CTPOCHUU OPraHUYECKUX BEIIECTB. YTJIEBOJOPOMBI: METaH, 3TaH, ATHIEH. McmouHuxu y2ne000po0os:

npupooHblll 2a3, Heghmsv, yeons. Kucmopoacoiepikalipe COCIUHEHHS: CIOUPTHI (METAaHOJ, 3TAaHOJ, TIIMIEPHH), KapOOHOBBIE KHUCIOTHI (YKCyCHas
KHCIIOTa, AMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAs U OJIEMHOBAsl KUCIOTHI). brojornyeckn Ba)KHbIE BEIIECTBA: JKHUPBI, TIIOKO03a, OETIKU. Xumuueckoe
3aepsazHenue oKpyxcarowel cpedvl u e2o nocieocmsus. Ilpobiemvl 6e30naACHO20 UCNONL308AHUSL BEUECNE U XUMUUECKUX PeaKyull 8 NOBCeOHeBHO U

JHcusHU. Xumus u 300posvwe. Jlexapcmaa.
JleMoHCTpaLIU.
Mopenu MoneKys OpraHMYeCKHX COeIUHEHUH.
O0pas3ip! HeTH ¥ TPOAYKTOB MX MEpepadoOTKU.
Hekotopble cBOMCTBa HENPEAENbHBIX YIIIEBOAOPOAOB (TOPEHUE, pEaKIHsl IPUCOESTMHEHNUS)
O3HakoMiIeHHE ¢ 00pa3aMH H3/IeIHi U3 MTOJIMATUIICHA, TIOJTUITPONUIICHA, TIOIMBUHIIIXJIOPHA.

JlabopaTopHbIe ONbITHI.

OTUIIEH, €ro MoJiy4eHHue, CBOMCTRA.
AuieTusieH, ero mojy4eHue, CBONCTBA.
Pacuernas 3agaua.
YcraHoBieHHEe poCcTeiIeit (GOpMYITbI BEIIECTBA [0 MACCOBBIM JIOJISIM AJIEMEHTOB.
Tema 6. Xumusi 1 5KU3Hb (4 yaca)
XUMHYECKOE 3arps3HEHUE OKpYXarolled cpenbl U ero mocieAcTBusa. [IpoOiembl 0€30MacHOr0 HCIOIb30BAHUS BEIIECTB M XUMHUYECKHUX
peaxkiuii B TOBCETHEBHOM KU3HU. XUMHUS U 310poBbe. JlekapcTna.

JleMoHCcTpaL U

O3znakomMieHme ¢ o0pa3iaMu JIEKapCTBEHHBIX MPENapaToB, YIAKOBOK MUIIEBHIX MPOIYKTOB ¢ KOHCEPBAHTAMU
O3HakoMyIeHHE C 00pa3liaMyu CTPOUTENBHBIX M MOJEIOYHBIX MaTEPUAIIOB.
IIpakTukym

3HAKOMCTBO ¢ 00pa3iamMu JICKapCTBEHHBIX MTPENapaToB

3HAKOMCTBO C 00pa3laMi XUMHUYECKHX CPEJICTB CAHUTAPUHU U TUTUEHBI

Tunwv pacuemnuvix 3a0au:

1. Bviuucnenue maccogou 001U XUMU4ecko2o 1emMeHma no gpopmyie coeouHeHus.

2. Yemanoenenue npocmetiwieti popmynsl eewecmea no Macco8blm 00IAM XUMUYECKUX DNEMEHMO8.

3. Bwluucnenus no XuMu4eckum YPAGHEHUSAM KOIUYecmed, o0vbemd, MAccvl 8ewecmea No KoIudecmsy, o0veMmy, Mdacce peazenmos Uiy

nPOOYKMO8 peaxkyuiu.
4. Pacuem maccoou 001U pacmeopenHoz2o euecmad 8 pacmeope.



IlIpumepnvie memvl npakmuyeckux paoom:

. JJaboparopHoe 000pyI0BaHKE U TPHEMBI 0OpamieHus ¢ HuM. [IpaBuiia 6e30macHoi paboThl B XUMHYECKOH JIA0OpaTOPHUH.
. O4dncTKa 3arpsI3HEHHON TOBAPEHHOM COJIH.

. [Ipu3Haky MpoTeKaHUsI XUMUYECKUX PEAKLIUN.

. [lonyuenue kuciopoja u U3y4eHHUE €ro CBOMCTB.

. [lomyuyenue BOgOpoAa U U3y4EHUE €ro CBOUCTB.

. [IpuroroBnenne pacTBOpOB ¢ ONPEIEICHHON MacCOBOM JOJIEH PACTBOPEHHOTO BEIIECTBA.

. Pemienne skcnepuMeHTaNIbHBIX 3a1a4 110 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCTUHEHUIN.
. Peakuuu nonnoro oOMeHa.

. Kauecmeenmnvie peakyuu na uonsl 6 pacmeope.

10. Ilonyyenue ammuaxa u uzyuenue e2o c80UCMa.

11. Ilonyuenue yenexucnozo eaza u uzyuenue e2o c80UCMS.

12. Pemenue skcnepuMeHTalnbHbIX 3a1a4 1o teme «Hemeramnsl [V — VII rpynn u ux coennHeHui».
13. Pemienue sKCriepuMEHTaNIbHBIX 3a/1a4 10 TeMe «MeTasuibl U UX COSTUHEHUS.

3.Y4eOHO — TeMaTHYecKHil JIaH 9 Kjacc

OO0 IO DN K W~

HaumenoBanue pa3nennoB u Tem Ko N3 Hux(KOIMYEeCTBO 4acoB)
n/m JTUYECTBO
JacoB Kontpo Hpaeri JlaGopar
€CKHe paboThl
(Bcero) | nbHBIE pabOTHI OpHBIE OTIBITHI
Tema 1. DnekTponuTHveckas 13 1 1 1
JUCCOLIAIS
Tewma 2. Kucnopoa. Cepa. 9 - 1 1
Tema 3. A3zoT 1 pocdop. 10 - 1
Tema 4. Yriepon u KpeMHHIA. 7 1 1 1
Tema 5. MeTtauibl U UX COSTUHEHUS 14 1 2 2
Tema 6. [IepBoHauanbHbIE 9 - - 2
MIPEJICTABJICHHS 00 OPraHUYEeCKIX BENIECTBAX
Tema 7. XuMHs ¥ )KU3Hb 4 1
Peseps 2
HUroro: 68 4 5 8




