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HJIaHI/IpyeMBIe pe3yJbTaThbl 0CBOCHUA yqeﬁﬂoro nmpeamMera, Kypca

Juunocmuvimu pe3yabTaTaMy U3y4EHUs IPeAMeTa « XUMUsD ABIISIFOTCS CICIYIOIINE YMEHUS:

- OCO3HABATh €MHCTBO U I[EIOCTHOCTh OKPY>KAIOIIET0 MUPA, BO3MOXHOCTH €TI0 O3HABAEMOCTH U OOBSICHUIMOCTH Ha OCHOBE JIOCTHKEHUI HAyKH; - TOCTEIICHHO BHICTPAaUBaTh
COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHHUE: OCO3HABATH TOTPEOHOCTh U TOTOBHOCTB K CAaMOOOPa30BaHMIO, B TOM YUCIIE U B paMKaX CaMOCTOSITEJIbHOM NEATeIbHOCTH BHE LIKOJBI;
- OLICHUBATh >KU3HEHHBIE CUTYAIlUU C TOUYKH 3pEeHHs Oe30IacHOro o0pas3a KU3HU U COXPAaHEHHUS 310POBBS;

- OLICHUBATb YKOJIOIMUYECKUM PUCK B3aUMOOTHOILIEHUM YeJIOBEKA U IPUPOABI;

- (hopMHpPOBATH IKONOTNYECKOE MBIIIJICHNE: YMEHHE OLCHUBATH CBOIO ACSTEIBHOCTD M MOCTYIKH APYTHX JIFOAEH C TOUKU 3PEHUS] COXPAaHEHUS OKPYKAIOIIeH Cpeibl - rapaHTa
XKHU3HU U OJIaronojIydus JiroJel Ha 3emite.

Memanpeomemnvimu pe3yabTaTaMu u3ydeHus kypca «Xumus» B 10-11 kmaccax siBisiercst popMUpoBaHUE YHUBEPCATBHBIX yUeOHBIX AeiicTBuil (YVY ).
Pecynamusnvie YY/I:

CaMOCTOSITETIFHO 0OHAPYKUBATH U (POPMYJIHPOBATH YUeOHYIO TPOOIIeMy, ONPEIEISTh IIeb YUeOHON A TEIbHOCTH;

BBIIBUTATh BEPCHHU PeLICHHs NPOOIeMbl, 0CO3HABATH KOHESUHBII Pe3yJibTar,

paboTas 1o riIaHy, CBepATh CBOU ACHCTBUS C IENBIO U, IPU HEOOXOIUMOCTH, BBIOMPATH U3 MIPEATIOKEHHBIX U HCKATh CAMOCTOSITEIBHO CPEACTBA JOCTHKCHUS IICTIH;
(MHIMBHIYaTBHO WM B TPYIIIC) IUIaH PEIICHUS MPOOJIeMBl; HCHPABJIATH OIINOKH CaMOCTOSITEIBHO;

B JIMAJIOTE C YIUTENIEM COBEPLIEHCTBOBATH CAMOCTOSATEIFHO BHIPA0OTaHHBIEC KPUTEPHUHU OLICHKH.

Yuenux:

- oOHapyxuBaeT 1 GopMyIUpyeT yIeOHYIO IPpoOIeMy 1Mo pyKOBOJICTBOM yUUTEIIS;

- CTaBHT LIEJh JCATEIFHOCTH Ha OCHOBE ITOCTaBICHHOH MPOOJIEMBI U IIpe/IaraeT HECKOIBKO CITIOCOOO0B €€ TOCTHKCHHUS;

- CAMOCTOSATENIFHO aHAJM3UPYET YCIOBUS JOCTHIKCHUS LIEJIM Ha OCHOBE YYE€Ta BBIJCIICHHBIX YUUTEIEM OPUEHTHPOB JCHCTBHS B HOBOM YIeOHOM MaTepHuae;

- IJTAHUPYET PECyPCHI IS TOCTIDKEHUS [EITH;

- Ha3bIBAET TPYIHOCTH, C KOTOPBIMH CTOJIKHYJICS TIPU PEIICHUH 33/1a4H, U TpeiaraeT IyTH UX IIPEoJONeHIs/ n30eraHus B JaTbHEHIIeH NesITebHOCTH.

Yuawuiica nomyunt BO3SMOKHOCTD HAYIUTHCS:

CaMOCTOSITETIFHO CTABUTH HOBBIC YIEOHBIC IICTIH U 3a/1a4H;

- CAMOCTOATEIIFHO CTPOMTD XU3HEHHBIE IUTAaHBI BO BPEMEHHOHU ITEPCIEKTHBE;

- TIpY TJIAHUPOBAHUH JOCTIIKCHUS IIeIel CaMOCTOSITENBHO U aJIEKBATHO YYUTBHIBATH YCIIOBUS U CPENICTBA UX JOCTHIKCHIS,

- BBIIEJSITh aJIbTEPHATHBHBIC CIIOCOOBI JOCTHIKEHMS LI U BBIOHpaTh Hanboiee 3 GeKTHBHBINA cr1oco0;

- aJICKBATHO OLIEHUBATDH CBOW BO3MOXXHOCTH JOCTIDKEHHS SN OTIPENeTIEHHON CII0KHOCTH B Pa3lIMIHBIX cepax CaMOCTOSITEIBHON IesITeTbHOCTH.
Ilo3nasamenvuvie YY/I.

aHAJTU3MPOBATH, CPABHUBATD, KIIACCU(HUIIMPOBATH M 0000IIATh ()aKTHI U SBICHUSI. BEISBIATE IPHYHHBI U CIEICTBUS IPOCTHIX SIBICHU;

- OCYLIECTBJISITH CPAaBHECHHUE, KITaCCH(PUKAIIIIO, CAMOCTOSTEIILHO BEIOUPAsi OCHOBAHUS M KPUTSPHH TSl YKa3aHHBIX JIOTHYECKUAX OIEPaIlnii;

- CTPOMTH JIOTHYECKOE PACCYKICHUE, BKIIOUAIOIIEe YCTAHOBICHIE TIPHYMHHOCICACTBEHHBIX CBSI3CH;

- €031aBaTh CXEMaTHUYCCKUE MOJIEIIH C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0OBEKTa;

- COCTABJISITH TE3WCHI, PA3TMYHBIC BUABI IUIAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.);

- Mpeo0pa3oBBIBAaTH MH()OPMALIUIO W3 OTHOTO BUAA B APYro (TaOIHUILY B TEKCT H TI.);

- YMeTh ONpPEeAeNATh BO3MOXHBIE HCTOUHHKH HEOOXOIUMBIX CBEICHUH, IIPOM3BOIUTH IMTONCK HH(OPMAIIUH, aHAIU3NPOBATh M OLICHUBATH €€ JOCTOBEPHOCTD.

Yuenux:

- OCYIIECTBIISICT PACIIMPEHHBIH ITONCK HH(POPMAIIH C UCTIONBb30BaHUEM pecypcoB Onbmmorek u VHTepHeTa;

- CUMTHIBaeT MH(OPMALNIO, IIPEJCTABICHHYIO C HCIOJIL30BAaHHEM paHee HEM3BECTHBIX 3HAKOB (CHMBOJIOB) ITPU HAIMYMH MCTOYHHKA, COIEPXKAIIETO X TOIKOBAHNUE;




- CO3J1aeT MOJICIM M CXEMBI JJIsl PelIeHus 3a1a4. [1epeBoAuT CIOXKHYIO MO COCTaBY MH(GOPMAIIHIIO U3 TPaQUIECKOrO HITM CHMBOJIIEHOTO MPEACTaBICHUs B TEKCT U HA000POT;
- YCTaHABIIMBAET B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITHH, SIBTICHUH, TIPOIECCOB;

- Y4aCTBYeT B POEKTHO- UCCIIEAOBATENLCKON NeSATETbHOCTH;

MIPOBOJIUT HAONIOIEHHE U IKCIIEPUMEHT O] PYKOBOJCTBOM YUHUTEJIS;

OCYILECTBIIACT BHIOOP Hanboee 3P PeKTUBHBIX CITIOCOOOB PELISHHMS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUI;

JIaeT oIpeielIeHne TOHATHSM;

YCTaHABIUBAET IPUYMHHO-CIICICTBEHHBIC CBS3H;

00001I1aeT MOHATUS — OCYIIECTBIIAET JIOTHYSCKYIO OMEPAIHIO MTEPeX0/1a OT BUAOBBIX PU3HAKOB K POJOBOMY MOHATHIO, OT ITOHSATHS C MEHBIIUM 00BEMOM K IMOHATHIO ¢ OOIBHIITUM
00BEMOM,;

OCYILECTBIIICT CPaBHEHHE U KIaCCU(DUKAITUIO, CAMOCTOSATEIBHO BRIOMpAsi OCHOBAHUS M KPUTEPHH JUTsl YKa3aHHBIX JIOTHUECKUX OIEPAIIHii;

CTPOUT KITacCU(UKAIIMIO HA OCHOBE TUXOTOMHYECKOTO JIeIICHU (Ha OCHOBE OTPHUIIAHHUS);

CTPOUT JIOTHYECKOE pacCyKIECHHUE, BKIIOYAIOIICe YCTAHOBJICHUE IPUYMHHO-CIIEJICTBEHHBIX CBA3CH;

OOBSICHSIET SIBIICHUS, IPOIIECCHI, CBS3U U OTHOIICHUS, BRISBIIICMBIC B XOJIC MCCIICIOBAHUS;

3HAET OCHOBBI 03HAKOMUTEIHHOTO YTCHHS;

YMEET CTPYKTYPHUPOBAThH TEKCTHI (BBIICISET IJIaBHOE M BTOPOCTENICHHOE, TJIABHYIO HJICK0 TEKCTA, BRICTPANBAET MOCIICIOBATEIIPHOCTD OMMUCHIBAEMbIX COOBITHIA);

CTaBUThH MIPOOIIEMY, apPryMEHTHPOBATH ¢€ aKTYaJIbHOCTD,

CaMOCTOSTENILHO MTPOBOJIUTH MCCIICIOBAHNE HA OCHOBE MPUMEHEHHU ST METOJIOB HAOIIOICHUS M SKCIICPUMEHTA.

Kommynukamuenvie YY/I:

- CAMOCTOSATEIIFHO OPraHM30BbIBATH YIeOHOE B3aUMO/ICHCTBYE B rpymIe (ONpenensTh 00IIHe IEIH, PACIPEACTISITh PO, JOTOBAPHBATHCS APYT C IPYTrOM H T.1I.).
Yuenux:

COOJIIOTaeT HOPMBI ITyOJIMYHON PeYd U PeriIaMeHT B MOHOJIOTE U IUCKYCCHU;

MOJIB3YETCs aICKBATHBIMU PEUEBBIMH KITHIIIE B MOHOJIOre (ITyOJMYHOM BBICTYIICHNH ), IUAIIOTE, TUCKYCCHU;

(dopmynupyeT coOCTBEHHOE MHEHHE U [TO3UIUIO, apTYMEHTHPYET UX;

KOOPIMHHPYET CBOIO TO3UIIHIO € TO3ULUSMH HapTHEPOB B COTPYIHUIECTBE IIPH BEIPAOOTKE OOIIET0;

yCTaHaBIIMBACT U CPABHUBAET Pa3HBIC TOUKU 3PEHISL, IPEKIE YeM MPUHUMATh PEIICHUS U IeTIaTh BBIOOp;

CIIOPUT U OTCTaMBAET CBOIO ITO3UIIUIO HE BPAXXACOHBIM ISl ONIIOHEHTOB 00pa3oM;

OCYIIIECTBIISICT B3aNMHBIN KOHTPOJIb M OKA3bIBACT B COTPYAHUIECTBE HEOOXOMMMYIO B3aMMOIIOMOIIE;

OPraHU30BBIBACT U IDTAHUPYET YIeOHOE COTPYIHUICCTBO C YIUTEIEM H CBEPCTHUKAMH; OIIPEAEIATE ETH U (PYHKIMH YIaCTHUKOB, CIIOCOOBI B3aNMO/ICHCTBUS;

yMeeT paboTaTh B IPYIIIe — YCTAHABIMBACT paboure OTHOIICHUS, 3(h(HEKTUBHO COTPYAHHYALT U CIIOCOOCTBYET MPOAYKTHBHOW KOOIIEPAIINH;

HHTETPUPYETCS B TPYIILY CBEPCTHUKOB U CTPOHT HMPOAYKTUBHOE B3aNMOIEHCTBHE CO CBEPCTHUKAMH U B3POCIBIMI;

YYUTHIBATh Pa3HbIC MHEHHS 1 HHTEPECH 1 00OCHOBHIBATH COOCTBEHHYIO TTO3UIIHIO;

Yuawyuiica nonyunuT BO3MOXKHOCTb HAYUUTHCSA:

MPOXYKTUBHO pa3perraTs KOH(IUKTH Ha OCHOBE YUETa HHTEPECOB M MO3UIINI BCEX YUACTHHUKOB, TIOMCKA U OIIEHKU aJIbTEPHATHBHBIX CIIOCOO0B pa3pelieHus KOH(INKTOB;
JOTOBApHBATHCS U MPUXOIUTH K 00IIIEMY PEIIEHUIO B COBMECTHOH IESTEIHHOCTH, B TOM YHUCIIE B CHTYalldH CTOIKHOBEHUS HHTEPECOB;

Opath Ha ce0sl MHUIMATHBY B OPraHU3aIdH COBMECTHOTO ICHCTBUS (IETI0BOE INACPCTRO);

BJIAJIETh MOHOJIOTHYECKON U JUAJIOTHIeCKON (JOpMaMH pedr B COOTBETCTBHH C TPaMMATHUECKUMHU M CHHTAaKCHYECKUMHU HOPMaMH POIHOTO SI3BIKa;

CIIEIOBATh MOPAIEHO-3THICCKIM U IICUXOJIOTMYECKUM MIPHHITUIAM OOIICHUS W COTPYAHUYIECTBA HA OCHOBE YBAKUTEIHFHOTO OTHOIICHHUS K MAPTHEPAM, BHUMAHHS K JINTH OCTH
JIPYTroro, afeKBaTHOrO MEKIMIHOCTHOT'O BOCIIPHSTHS, TOTOBHOCTH a/ICKBATHO PEarMpoOBaTh HA HYXKIBI IPYTHX, B YACTHOCTH OKa3bIBATH IOMOIIb M YMOIMOHAIBHYIO MOIEPKKY
nmapTHEPaM B IIPOIIECCE JOCTHIKEHUS OOIICH eI COBMECTHOM ESITEIIEHOCTH.

Ilpeomemnvimu pe3ynbTaTaMu U3YYSHUS TIPEIMETA SIBITIOTCS CIICIYIONIINE YMCHHS:

0CO3HAHHE POJIN BEUIECTB: - ONPEACIATH POJIb PA3IHYHBIX BEIIECTB B IPUPOIC U TEXHUKE; - OOBSCHSITH POIb BEIIECTB B UX KPYTOBOPOTE;




PaccMOTpPeHHe XUMUYECKUX MTPOLECCOB: - IPUBOAUTE MPUMEPhl XMMUYECKUX IIPOLIECCOB B IPUPOJE; - HAXOAUTH UEPThI, CBUAETENCTBYIONIME 00 O0IUX MPU3HAKAX XUMHUECKUX
MIPOLIECCOB U UX Pa3INYUAX;

UCI0JIb30BAHHE XUMUUYECKUX 3HAaHUI B OBITY:— OOBACHSTH 3HaUCHHUE BEILIECTB B )KU3HU U XO34HCTBE YENOBEKA;

OOBSCHITH MUP C TOUKHU 3PEHUS XUMUU: IEPEUUCIISATh OTIIMYUTENbHBIE CBOHCTBA XMMUYECKUX BEIECTB; Pa3In4aTh OCHOBHBIC XMMUYECKHUE MIPOLIECCH; ONPEAEIITh OCHOBHBIC
KJIaCChl HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB; IOHUMATh CMBICI XUMUYECKUX TEPMUHOB.

OBJIa/leHHe OCHOBAMHU METOJIOB ITO3HAHUS, XaPAKTEPHBIX JUIS €CTECTBEHHBIX HAyK:— XapaKTEepHU30BaTh METO/bI XMMHUYECKON HayKH (HaOMI0eHNe, CPaBHEHUE, IKCTIEPUMEHT,
U3MEpEeHHE) U UX POJib B O3HAHUU IIPUPOJIBL; IPOBOAUTH XMMUUECKHIE OIBITHI U 3KCIIEPUMEHTHI U OOBSCHSTD UX PE3YyNbTaThl.

YMeHHe OLIeHHBATh [IOBEICHHE YEI0BEKA C TOUKHU 3PEHHsI XMMUUECKOM 6e30MacHOCTH 110 OTHOIIEHHUIO K YEJIOBEKY U MPUPOJIE: UCIOIb30BaTh 3HAHHUS XUMHUHU IIPU COOJII0ACHUH
MIPaBUJI UCTIOIB30BAHMSI OBITOBBIX XMMHUECKHUX NPENapaToB; pa3inyaTh ONACHbBIC H Oe30MacHbIE BEIIECTBA.

BbInycKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

- BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBLHO TUIIOTE3bI O XUMUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTAaBa M CTPOEHUS, X CIIOCOOHOCTH BCTYMATh B
XUMUYECKUE PEAKIIUU, O XapaKTepe U MPOIYKTAX PA3TMUYHBIX XUMUUECKUX PEAKIUN;

- XapaKTepU30BaTh BEIIECTBA MO0 COCTaBY, CTPOEHHUIO U CBOWCTBAM, YCTAHABIMBATH MPUYHUHHO -CJICICTBEHHBIE CBSI3M MEXK/Ty TAaHHBIMHU XapaKTePUCTUKAMU
BEIIECTBA;

- COCTaBJIATh MOJIEKYJIIPHBIE U TIOJIHBIE HOHHBIC YPABHEHUS TI0 COKPAIIEHHBIM HOHHBIM YPAaBHEHUSIM;

- IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIHHBIC MM BOCCTAHOBUTEIHHBIE CBOWCTBA C YIETOM CTETICHEW OKUCIICHUS SJIEMEHTOB,
BXOJIALIUX B €r0 COCTaB;

- COCTaBJISITh YPAaBHEHUS PEAKIIHi, COOTBETCTBYIOIINX MOCIEI0BATEIbHOCTH MPEBPAIllEHU HEOPraHNUYECKHUX BEIECTB PA3IMYHBIX KIaCCOB;

- BBIIBUTATh U IPOBEPATH SKCIIEPUMEHTAILHO TUIIOTE3bI O Pe3yIbTaTax BO3ACHCTBUS pa3NuYHbIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON peakiuu;
- HCTI0JIb30BaTh MPHUOOPETEHHBIE 3HAHUSA JUIS SKOJIOTMYECKH T'PaMOTHOTO TIOBEICHUS B OKpY Kalolleil cpeie;

- HCII0JIb30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIUH MPHU BBIOJIHEHUN TPOEKTOB M YUeOHO-MCCIEA0BATEIbCKUX 3a/1a4 110 U3YUYEHUIO CBOMCTB,
CHOCOOO0B MOJIyYEHUS U Paclio3HABAaHUS BEIIECTB;

- 00BbEKTHBHO OLICHUBATh HH(OPMALIMIO O BEIIECTBAX U XUMUYECKUX MPOIIECcCax;

- KPUTUYECKU OTHOCHUTHCS K IICEBJIOHAYYHON MHPOpMaIuu, HeT0OPOCOBECTHON peKiiaMe B CPEeJICTBAX MAacCOBOM HHpopManuy;

- 0CO3HABaTh 3HAUYECHHE TCOPETHUUECKUX 3HAHUI 110 XUMUU JJIs1 TPAKTHUECKOH IeATeIbHOCTH YeI0BEeKa;

- CO3/IaBaTh MOJICJIU U CXEMBI JIJIs pelIeHHs yueOHBIX U MMO3HABATEIbHBIX 33/1a4; MOHUMATh HEOOXOIUMOCTb COOIOACHUS TPEANUCAHNN, TPe/laraeMbIX B
MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.

B pe3yiabTaTre H3yYeHUus XUMHUH YICHHK T0J/I?KCH 3HATDb:

* gaviCHelluue XumudecKkue NOHAMuUA: BCIICCTBO, XUMHUYECKUMN 9JICMCHT, MOJICKYJIA, OTHOCHUTCJIBHBIC aTOMHAA U MOJICKYJIIpHAA MAaCChbl, NOH, aJlJIOTPOIINS,
HU30TOIIbI, XUMHUYCCKA CBA3b, DJICKTPOOTPULATCIIBHOCTDb, BAJICHTHOCTD, CTCIICHb OKUCJICHUS, MOJIb, MOJIAPpHAA MaccCa, MOJ'IHpHBII\/’I O6T>CM, BCIICCTBA
MOJICKYJIAPHOT'O U HEMOJICKYJIIAPHOTO CTPOCHUA, paCTBOPDBI, SJICKTPOJIUT U HEIJICKTPOJIUT, JICKTPOJIUTHICCKAA AUCCOLIMAlA, OKUCIIUTECIIb U
BOCCTAaHOBHTCIIb, OKMCJIICHHUC 1 BOCCTAHOBJICHHUC, TEIJIOBOM B(I)q)eKT peaKkuunnu, CKOpoCThb XHUMHUYECKON pCaKnunu, KaTajan3, XUMHUICCKOC PaBHOBCCHUC,
er'IepO,Z[HHﬁ CKCJICT, (I)YHKLII/IOHaHBHaSI rpyiiia, U30MEpHsd, TOMOJIOTUA,

® OCHOG6HblE 3aKOHbl Xumuu: COXpaHCHHUA MACChl BEIICCTB, IOCTOAHCTBA COCTABA, Hepno;mqecm/lﬁ 3aKOH;

® OCHOG6Hble meopuu xumuu: XUMHUYECKOMN CBs3H, BHCKTPOHHTHHCCKOﬁ aucconuranu, CTpOCHUA OPraHNnICCKUX COCHHHCHHﬁ;



* galICHellUe 6euyecmea U Mamepuaibl: OCHOBHbIE METAJLIb] U CIUIABbl; CEPHAs, COJISIHAS, A30THAsA U YKCYCHAsl KUCJIOTHI; LLEI0YH, aMMHUAK, MUHEPAJIbHbIE
yaoOpeHusi, MeTaH, STHJIEH, alleTUJIeH, OEH30J1, 3TaHOJ, )KUPBI, MbLIA, TJII0OK03a, caxapo3a, Kpaxmall, KIeT4aTka, OeJIKH, UCKyCCTBEHHBIC M CHHTETUYECKHUE
BOJIOKHA, Kay4yKH, [JIACTMACChI;

YMmern:

* Ha3v16amdb V3YUYECHHBIE BEIIECTBA [0 «TPUBUAIBLHOW» WK MEXIyHApOIHON HOMEHKIIATYPE;

* onpedenamp: BAJICHTHOCTb U CTEIEHb OKUCICHHUS XMMHUUECKUX 3JIEMEHTOB, TUIl XUMUYECKOM CBSI3U B COEMHEHMSIX, 3apsi]l HOHA, XapaKTep CpeJibl B
BOJIHBIX PaCTBOpPaX HEOPraHMYECKUX COCTUHEHUM, OKUCIUTEIb U BOCCTAHOBUTENb, IPUHAIJIC)KHOCTh BEIIECTB K Pa3HBIM KJIACCOM OPraHU4eCKUX
COCAUHCHUM;

* Xapakmepu3oeamas: 3JIEMEHTHI MaJIbIX MIEPUOIOB 1O UX nosoxeHuto B [lepuonnyeckoii cucreme J1.JM1.Menneneesa; o01ne XuMuyeckre cBOMCTBa
METaJJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB OPTAHUYECKUX U HEOPTraHUYECKUX COEANHEHUN;

* 00BACHAMb: 3aBUCUMOCTh CBOWCTB BEILIECTB OT UX COCTAaBa U CTPOCHMS; MPUPOLY XUMUUYECKOH CBSI3U (MOHHOM, KOBAaJICHTHOM, METAJUINYECKOM),
3aBUCHUMOCTHU CKOPOCTH PEAKIUU U MOJIOKEHUSI XUMHUUECKOT0 PABHOBECHUS OT Pa3IMUHBIX (aKTOPOB;

* 6LINOSIHAMb XUMUYECKUI IKCnEPpUMEnm TI0 PACIIO3HAaBaHUIO HEOPIaHUYECKUX U OPIaHUYECKUX BEIIECTB;

* IPOBOOUMb CAMOCTOSATEIbHBIA IOUCK XUMUYECKON NH(OPMAIIMU C UCIIOJIb30BAHUEM PAa3IMUHBIX HCTOYHUKOB (HAYYHO - MOMYJISPHBIX W3/IaHUH,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA); UCIOJIb30BAaTh KOMIIBIOTEPHBIE TEXHOJOTUH JIJIs1 00pabOTKH U Mepeadl XUMU4YeCKoi nH(popMaluu 1
ee MPeJICTABICHHS B Pa3InYHbIX opMaXx;

HCIN0JIb30BATH NPUOOpEeTEeHHbIE 3HAHUSA M YMEHHS B IPAKTHYECKOMH 1esiTeJIbHOCTH M NIOBCEIHEBHOM KU3HU:

* U1 OOBSICHEHUS! XUMHUYECKUX SIBJICHUH, IPOUCXOAALINX B IIPUPOJE, ObITY U Ha IPOU3BOJICTBE;

* ONpeIeTICHNs IPOTEKAHNS XUMUYECKUX ITPEBPAILEHHUH B PA3JINYHBIX YCIOBUAX U OLEHKU UX MOCIEACTBUM;

* HKOJIOTUYECKU I'PaMOTHOI'0 TIOBEACHUS B OKpYXarolleil cpere;

* OLICHKH BIIMSHUSA XUMUYECKOTO 3arpsi3HEHUs OKpPYXKaroIed cpelibl H OPraHu3M 4ejloBeKa U APYrue KHUBbIC OPraHU3MBbI;

* 6e30MacHOro o0pallleHnsl ¢ FOPIOYMMH U TOKCHYHBIMH BELIECTBaMU, Ja0OpaTOPHBIM 000pYI0BAHUEM;

* IPUTOTOBJICHUS PACTBOPOB 33/laHHON KOHILIEHTPALMK B OBITY M Ha IPOU3BO/ICTBE;

* KpUTHUYECKON OLIEHKHU JI0CTOBEPHOCTU XUMHUECKOH HH(OpMAIMHU, TOCTYNAIOLIEH U3 pa3IMYHbIX UCTOYHUKOB.

B cootBerctBuu ¢ yueOnbim mnaHoM MKOO «Crapoarnaimickasi cpeHsis IIKOJa» Ha u3ydeHue XxuMuu B 11 kimacce oTBoauTCs 2 yaca B Heuemnto, 68
4acoB B rojl. Peanmusanus JaHHOW HpOTpaMMBI CIOCOOCTBYET MCIIOIB30BAHUIO PAa3HOOOPAa3HBIX (OpPM OpraHuM3aluyd y4eOHOTO MpOoIllecca, BHEIPEHUIO
COBPEMEHHBIX METOJIOB O0YYEHHUS U MEeAArOTMYECKUX TEXHOIOTHIA.

[IporpamMma paccuntana Ha 68 4acoB B rof (24aca B Hezemno). [Iporpammoit mperycMOTpeHO MpoBEACHHUE:

e KOHTPOJIbHBIX paboOT 4 yaca

e IIPAKTUYECKUX paboT 2 4acosB




YyeoHo-TeMaTnueckui miaan 11 kjaacca

Ne Pazgen, Tema Bceero, B tom umcie
/11 yac.
dopma KOHTPOJIS IIpakTnueckue
paboThl
1 Tema 1. Crpoenue atoma 7 1.BxonHas KOHTpoJbHas paboTa
2 Tema Ne 2: CtpoeHue BerecTBa 2. KontponpHas padoTa
12 TemaTnueckuii KOHTPOJIb
3 Tema Ne 3Xumudeckue peakiuu 11 3. Tematndeckuii KOHTPOJIb
4 Tema Ne 4:BemecTBa 1 X CBOMCTBa 24 3.KontponbHas paboTa
TemaTndyeckuii KOHTPOJIb
4 KontponbHas pabora B hopme
EI'D
5 Tema 5. XuMHUECKUN PAKTUKYM [TpakTuueckas pabota Nel
[TpakTrueckas pabota No2
6 Tema 6. XuMus B KU3HU 00IIIECTBA 7
7 Tema 7. Peseps. IloBTopenue kypca 5
CpeJIHel MIKOJIbI 10 XUMHUHU
Uroro 68 4




OcHoBHOI (popMOil opraHM3anuu y4eOHOTO TMpoLecca SBISETCS KIACCHO-ypOYHAas cUCTeMa. B KadecTBe JOIMOJHUTENBHBIX (DOpPM OpraHuzanuu
00pa30BaTEILHOTO MPOIIECCa UCIOJIB3YETCSI CUCTEMAa KOHCYIbTAIIMOHHOHN IMOIEPKKH, WHIWBHUYyaTbHBIX 3aHSITHIA, CAMOCTOATEIbHAS paboTa ydamuxcs ¢
MCIO0JIb30BAHNEM COBPEMEHHBIX HHPOPMAIIMOHHBIX TeXHOJIOTUN. OpraHu3aius COPOBOXKACHUS yJalllNXCs HApaBiIcHa Ha:

- CO3/IaHHE ONTUMAJIBHBIX YCIIOBHI 00yUeHHUS;

-MCKJIFOUYCHHE TICUXOTPABMHUPYIONUX (DAKTOPOB;

- COXpaHEHHE TICUXOCOMATUYECKOTO COCTOSIHHS 3/I0POBbS YUAIIUXCS;

- pa3BUTHE TOJIOKUTEITHHOU MOTHUBALIMM K OCBOCHHUIO TIPOTPAMMBI;

- pa3BUTHE UHIUBUIYATLHOCTH U OJIAPEHHOCTH KaX0ro peOeHKa.

Pabouyas mporpamMma mpemycMaTpuBaeT (pOPMHUPOBAHME Y YJAIIMXCS OOIIEYYeOHBIX YMEHUN W HABBIKOB, YHUBEPCAIBHBIX Y4E€OHBIX ICHCTBUU U
KJIFOUEBBIX KOMIIETEHIIUNA: YMEHHE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPTaHM30BLIBATH CBOIO TIO3HABATEIBHYIO IEATEIbHOCTD; UCIIOJIH30BAHUE AJIEMEHTOB
MPUYUHHO-CIICJICTBEHHOTO W CTPYKTYPHO-(YHKIIMOHAJIHHOTO aHAlIM3a; OMNPEICICHHE CYIIHOCTHBIX XapaKTePUCTHUK H3y4aeMOro OOBEKTa; yMEHHE
pa3BepHYTO 0OOOCHOBBIBATH CYXKICHUS, JaBaTh OTIPEICICHUS, TPUBOANTD JI0KA3aTEIbCTBA; OIICHUBAHUE U KOPPEKTUPOBKA CBOETO TIOBEJCHUS B OKPYXKAIOIIEM
MHpe.

B »TOM HampaBieHWH TPUOPHUTETAMU SIBJISIFOTCS: HWCIOJIb30BAaHUE ISl TTO3HAHHS OKPYXKAIOIIETO MHPA Pa3IMYHBIX METOJOB (HAOMIONEHUS, U3MEPEHHU s,
OTIBITHI, KCIIEPUMEHT); MIPOBE/ICHNE MPAKTHUYECKUX U Ja00PaTOPHBIX padOT, HECIOKHBIX YKCIIEPUMEHTOB U OMMCAHUE UX PE3YAbTATO B; UCTIOJb30BAHUE IS
pelleHrs TO3HaBaTENbHBIX 33734 PA3JIMYHBIX HCTOYHUKOB MHGpOpManuu; coOJI0ACHHE HOPM M MpaBWJI MOBEACHHUS B XUMHMUYECKUX JabOpaTopusx, B
OKpY’Kalolllel cpefie, a TakyKe MPaBHII 3[I0pOBOTo 00pa3a )KU3HU.

Pesynbrarel nzyuenus kypca «Xumus. 11 kimace» npuBeaeHsl B paznene «Ilinanupyemblie pe3ynbTaTel OCBOCHHS yU€OHOTO MPEAMETa, Kypca.

TpeGoBaHus HalpaBlieHbl HAa PEATU3aLUI0 CUCTEMHO-JESITENILHOCTHOTO, U IMYHOCTHO OPUEHTHPOBAHHOTO TIOJIXOI0B; OCBOCHHE YUaIIIMHCS
MHTEJUIEKTYaJIbHOM U MPaKTUUECKON AESITEIbHOCTH; OBJIaJICHIE 3HAHUSIMU U YMEHHUSIMH, BOCTpEOOBAaHHBIMU B MOBCETHEBHOM JKU3HU, TIO3BOJISIOIIUMU
OPUEHTHPOBATHCS B OKPYKAIOLIEM MUPE, 3HAUMMBIMU JI1 COXPaHEHUS OKPYKAIOIIel Cpelibl U COOCTBEHHOTO 370POBbSL.

O6yuenue Benércs no yueoHuky O.C.I"abpuensn «Xumus 11 kmace», KOTOPBIN COCTABISIET €IMHYIO JIMHUIO YICOHHMKOB, COOTBETCTBYET (peiepaibHOMY
KOMITIOHEHTY FOCYAapCTBEHHOTO 00pa30BaTeIbHOr0 cTaHAapTa 0a30BOT0 YPOBHS U pealin3yeT aBTopckyto nporpammy O.C.I'aGpuensnHa.
OcHoBHOE coJiep>KaHue aBTOPCKOM MOJTHOCTHIO HAILJIO OTPaKEHHUE B JAaHHOU padoueil mporpamme.

Conepxanne
Tema 1. CTpoenue atoma (7 4)
OcHOBHBIE CBEJIEHUS O CTPOEHUU aToMa. SIApo: MPOTOHBI W HEUTPOHBI. M30TOMBL. DIEKTPOHBI. DIEKTPOHHAs 000NOYKa. DHEepreTuye CKUil YpOBEHb.
Oco0eHHOCTH CTPOEHUS ANIEKTPOH HBIX 000JOUEK aTOMOB AJIEMEHTOB 4-TO U 5-TO MepH 0J0B mepuoanyeckoit cucremsl J{. M. MenneneeBa (mepexoaHbIX
aneMeHTOB). [ToHsTHE 006 OpOUTANIAX. S- M p-OpOUTAIU. DIEKTPOHHBIE KOHPUTYpPAIIMU aTO MOB XUMUYECKHX JIIEMEHTOB.
[lepuoanueckuii 3akon /. 1. Menne neeBa B cBeTe yueHus o ctpoeHuu atoma. Otkpoitue . V1. MenaeneeBbiM mepruoad Y4ECKOTO 3aKOHa.
[lepuomuueckast cucreMa xumudeckux snemeH ToB [[. M. MenneneeBa — rpaduyeckoe oToOpake HHE MEPUOIUYECKOro 3akoHA. DU3UYECKHIl CMBICT
MOPSAIKOBOTO HOMEPA JIEMEHTA, HOMEepa MeprUo/ia U HoMepa rpymnbl. BaneHTHbIe 21eKTpOoHbL. [I[pruunHbI H3MEHEHUSI CBOMCTB 3JIEMEHTOB B IIEPUOIAX U I'PYII
nax (TJIaBHBIX MOArPYIIAX).



[Tosoxkenne Bogopoaa B IEPUOJUYECKON CUCTEME.

3HavYeHHE MEPHOINYECKOr0 3aKOHA U MEePUOJUYEC KO cUCTeMbl XuMudeckux aneMeHToB Jl. M. MenneneeBa nisi pa3BUTUSA HAYKU U TTOHUMaHUS XUMUYE
CKOM KapTHHBI MUpa.

Tema 2. Ctpoenue BemecTna (12 u)

HNonnas xumuyeckas cBs3b. Katmonsl m aHnoHsl. Kiaccudukanus noHoB. MoHHBIE KpucCTamMdeckue pemreTkd. CBOMCTBA BEMIECTB C ATHM THUIIOM
KPUCTAJUTMYECKUX PEIIETOK.

KoBanentHas xumudeckas CBsI3b. DJIEKTPOOTPUIIATENbHOCTD. [lonsipHas u HemoJisipHass KOBaJIGHTHBIE CBSA3U. [(umosb. [1oysipHOCTE CBSl 3U M MOJSPHOCTD
MoJiekysibl. OOMEHHBIN U JTOHOPHO-aKIIENTOPHBIN MEXaHU3MBbI 00pa30BaHUsI KOBAJECHTHOM CBsI3U. MOJIEKYJISIpPHBIE M aTOMHBIE KPUCTANINYE CKHUE PEIIETKHU.
CBoiiCTBa BEIIECTB C ITUMU THIIAMHU KPUCTATUIMUYECKUX PEIIETOK.

Mertammueckass xumudeckasi cBsi3b. OCOOCHHOCTH CTPOCHHSI aTOMOB METAJIOB. MeTayuii dyeckasi XUMHYecKasi CBA3b U METaJUIMUeCcKasi KPUC TaJTHYecKast
pemieTka. CBOMCTBA BEUIECTB C ’TUM THIIOM CBSI3H.

Bonoponnas xumudeckas cBsizb. MeKXMOJEKYIISIpHAS U BHYTPUMOJIEKYIIIPHAS BOJIO POJIHAS CBSI3b. 3HAUYEHHUE BOJIOPOTHOM CBS3H JJI OPTAHU3AIIUU CTPYKTYP
OMOTOTUMEPOB.

[Tomumepsl. [lnacTmacchl: TEPMOIUIACTHI U PEAKTOIIACTBI, MX MPEACTaBUTENM W TpuMeHeHue. BosokHa: mpupomHbie (pacTUTENbHBIE M JKUBOTHBIE) U
XUMUYECKHe (MCKYCCTBEHHBIC U CHHTETUYECKUE), NX TIPEJACTABUTENHN H IPUMEHEHHE.

I"a3000pa3Hoe cocTostHuE BemecTBa. Tpu arperaTHbIX COCTOSTHUS BOABL. OCOOCHHOCTH CTPOCHMSI Ta30B. MOJISIpHBII 00beM Tra3000pa3HbIX BEIICCTB.
[TpuMepsl Ta3000pa3HbIX MPUPOIHBIX CMECEH: BO3YX, MPUPOJHBIN ra3. 3arps3HeHrne arMochepsl (KUCIOTHBIE TOXKIU, MapHUKOBBIN 3¢ hekT) u 6oprda ¢
HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPOI, KUCIOPO, YIICKUCIbIHN ra3, aMMuak, 3TuiieH. MIx noixydyenue, coOupanue U pacro3HaBaHue.

XKunkoe cocrosnue BeniectBa. Boga. [loTpebiienne BobI B ObITY M Ha IPOU3BOACTBE. JKECTKOCTh BOJIbI M CIIOCOOBI €€ YCTPaHEHHUS.

MunepasnbHble BOJbI, UX HCIIOJIb30BAHUE B CTOJIO BBIX U JICUEOHBIX LIEIIAX.

Kunkue KpuCTaJIbl U UX TPUMEHEHUE.

TBepnoe cocrosinue BemiecTBa. AMop(dHbIE TBEpble BEIIECTBA B MPUPOJIE U B )KU3HU UEIOBEKa, UX 3HAYCHHE U NMpUMeHeHue. Kpucramiueckoe cTpoeHue
BEILIECTBA.

Hucnepcusie cuctemsl. [lonstne o nuc mepcHbIx cucteMax. JlucnepcHas (asa u aucnepcuonHas cpena. Kiaccubukanus AUCTIEPCHBIX CHUCTEM B
3aBUCHUMOCTH OT arperaTHoro COCTOSIHUS JUCTIEPC HOM Cpelibl U JUCTIEPCUOHHON (a3bl.

['pyboaucniepcHbIE CUCTEMBI: AIMYIIbCUHU, CYCIIEH 31U, a3PO30JIH.

ToHKOAUCTIEPCHBIE CUCTEMBI: T€JIU U 30J1H.

CocraB BemiecTBa 1 cMeceil. BeniecT Ba MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.

[Tondatue «aoyish» i ee pa3HOBUIHOCTH: MAacCOBas (10115 3JIEMEHTOB B COCAMHEHUH, JI0JIsI KOMIIOHEHTa B CMECHU — JI0JI TPUMECEH, JI0JIsI PACTBOPEHHOTO BE
iecTBa B pacTBope) u 0obeMHasi. J[oyist BEIX0OAA MPO AYKTa PEAKIIMHU OT TEOPETUYECKU BO3MOKHOTO.

JemouncTpanun. Paznuunsie Gopmbl MepHOIMUECcKON cucTeMbl XUMUYeckux dneMeHnToB 1. . Men aeneeBa. MoJienb KpUCTaNIMYECKOH pe MIETKU XJIOpUIa
Hatpust. OOpa3ibl MUHEPAIOB C HOHHON KPUCTAIIMUECKON PEIIeTKON: KalbluTa, TamuTa. MoJenu KPUCTALNTUHIECKUX PEIIETOK «CyX0 TO JbAa» (MJIK HOJa),
anMasa, rpaduta (wim kBapua). Moaens monekynsl JIHK. O6pasusl mnactmace (penonodopmansaeruanbie, TOIUYypPETaH, MOIUITH JIeH, MOJHUIIPOTIHIIEH,
MOJIMBUHUIIXJIOPUA) U U3Je Nus U3 HUX. OOpasibl BOJOKOH (LIEPCTh, MIETK, alleTaTHOE BOJIOKHO, KAalpoH, JIaBCcaH, HEMIIOH) U U3 Aenus u3 Hux. O0pasisl
HEOPraHMYECKUX MOJMMEpPOB (cepa TUTacTUYecKas, KBapll, OKCHJ alIOMHUHHUS, MPHUPOJHBIC ATIOMOCHUIUKAThI). Mojaens MoIspHOTO oObeMa razoB. Tpu



arperaTHBIX COCTOSIHUS BOJbL. OOpa3Ipl HAKUITK B YallHUKE U TPyOax HEHTPAIBLHO ro oToIueHHs. JKecTKOCTh BobI M criocoObI ee ycT panenus. [IpuOops! Ha
KUAKUX Kpuctamwiax. O0 pasipl pa3iudHbIX TUCTIEPCHBIX CUCTEM: 3MYJIBCHH, CYCIEH3UH, adpo3oield, reneit u 3oneil. Koaryns nus. Cunepesuc. pdexr
Tunpans.

JladopaTopHble onbIThL. 1. Omnpesernenne THNA KPUCTAIUIMYECKON PEIIETKH BEIIECTBA U OMKMCAHHE €ro CBOMCTB. 2. O3HAKOMIJICHHE C KOJUICKIIMEH MOJH
MEpOB: IJJaCTMACC M BOJIOKOH U u3Jenus u3 HuX. 3. McnbiTaHue BOJbl HA KECTKOCTh. Y CTpPAaHEHUE JKECTKOCTH BOJbL. 4. O3HAKOMIIEHUE ¢ MUHEPAIbHBI MU
BoJamHu. 5. O3HaKOMJIEHUE C JUCIIEPCHBIMU CUCTEMAaMHU.

IIpakTuyeckas padora Ne 1. [lonydyenue, cobupanue u pacro3HaBaHKE T'a30B.

Tema 3. Xumnueckue peaxkuuu (11 4)

Peakuun, naynme 6e3 M3MEHEHHs COCTaBa BEIIECTB. AJUIOTPONMS U aUNIOTPONHbIE BUIOM3MEHEHUs. [IpUunHbl autoTponuu Ha IpU Mepe MoaupUKaIuii
KHCIIOpoJia, yriepoaa u ¢ocdo pa. O30H, ero 6MoIoruyecKas poib.

N3omeps! 1 nzomepus.

Peakuuu, uaymiye ¢ ”3MeHEHHEM cocTaBa BenlecTB. Peakiuu coequHeHus, pa3ioxKeHus, 3aMellleHrs 1 oOMeHa B HeopraHuye CKOM M OpraHnyecKoil XuMuu.
Peakuuu 3x30- 1 5H notepmudeckue. TemnoBoil 3¢ ekt XuMHUUecKol pe akIuu U TepMOXUMHUYECKUE ypaBHeHHs. Peakunu ropeHus, Kak 4acTHBIN ciyyail
9K30TEPMHUYECKUX PEAKLIAMN.

Ckopocte xumuyeckod peakuun. CKOPOCTh XMMUYECKON peaklny. 3aBUCUMOCTb CKO POCTHM XHMMHYECKOW PEaKIMU OT MPUPOJIbI Pearu PYOIINX BEHIECTB,
KOHIICHTPALIUH, TEMIIEPATYPBHI,

IJIOIIAIM TTOBEPXHOCTU CONPUKOCHOBEHMS M Kara au3aropa. Peakuum roMmo- u rereporeHsble. [IoHs The o katanuse u katanuzartopax. DepMeHThl Kak
OMOJIOTUYECKHE KaTaTN3aTOPbl, 0COOCHHOCTH MX (DYHKIIMOHUPOBAHUSI.

OObpatumocth xuMHUecKUX peakiuil. HeoOpatumbie u oOpaTtuMble XuMHueckue pe akiuuu. COCTOSHME XMMHUYECKOTO pPaBHOBECUS AJIsi OOpaTHMBIX
XUMHUYECKUX peakiuil. CrnocoObl cMelleHnsT XMMHYECKOr0 paBHOBECHs Ha IpuUMepe CUH Te3a aMMuaka. [loHsThe 00 OCHOBHBIX HAyYHBIX MPHUHIIMIIAX
MIPOU3BO/ICTBA HA IIPUMEPE CUHTE3a aMMHAKA WUJIM CEPHOM KHUCIIOTBHI.

Ponp Bonpl B xumuueckod peakuuu. VcTuHHBIE pacTBOphL. PacTBopuMOcTh W KiaccuuKanusi BEHIECTB IO 3TOMY MpPH3HAKY: pac TBOPUMBIE,
MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BELIECTBA.

DNEKTPOIUTHl U HEIEKTPOJIUTHL. DJIEKTPOJUTHYECKAs auccounanus. Kuciorel, OCHOBaHUSA U COJM C TOYKU 3PEHUS] TEOPUM SJIEKTPOJIUTUUECKOU IHCCO
LHALIH.

XUMUYECKUE CBOMCTBA BOJIbI: B3aUMOJICHCTBUE C METAJUIAMH, OCHOBHBIMU U KUCJIOTHBIMU OKCHJA MH, Pa3JOoKEHUE M 00pa30BaHUE KPUCTAJUIOTHAPA TOB.
Peaknuu ruaparanuy B OpraHuuecKOl XMMUU.

['uponus opraHMyecKkux U Heopra HUYECKUX coenHeHuid. HeoOpatumelii ruaposins. OOpaTUMBINA THIPOIU3 COJIEH.

I'maponuns opraHUYECKUX COEIMHEHUN U €r0 IMPAaKTUYECKOE 3HAYEHUE Ul MOJIydEHUs THIPOJIN3 HOTO CIIMPTa U Mblila. brosnorndeckas pojib rUApO JIu3a B
IUTACTUYECKOM U SHEPreTHYeCKOM OOMEHE Be IECTB M SHEPTUHU B KIIETKE.

OKHUCIUTENPHO-BOCCTAHOBUTENb Hble peakiuu. CreneHb okucieHus. Ompesne JieHHE CTENEeHU OKUcCiIeHus mo Qopmyne coenuHe Hus. Ilonsatue 06
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIND HBIX peakiusaX. OKHUCIEHNE U BOCCTAHOBJIIEHUE, OKUCIIUTEIb U BOCCTAHOBUTENb.

OnexTpoan3. OJIEKTPOJIU3 KaK OKHUCIUTENb HO-BOCCTAHOBUTENBHBIN IpOLEcC. DJEKTPOJIM3 pac IUIABOB M PACTBOPOB Ha IPUMEpE XJIOpHUJA HaTpUs.
IIpakTHueckoe NpUMEHEHUE AIEKTPOJIN3a. JJIEK TPOJIUTUIECKOE MOJTyUYEHUE ATFOMUHHUS.

Jemoncrpanuu. [IpeBpamenue kpacHoro ¢ocdo pa B Genblif. Mojenu moiiekyn OyraHa U m300yTaHa. 3aBUCHMOCTh CKOPOCTH PEAKIHH OT HPUPOIbI
BEIIECTB HAa IPUMEPE B3aUMOJECHCTBUS pACTBOPOB PA3IMUHBIX KHCIOT OAMHAKOBON KOH ILIEHTPALMHU C OJUHAKOBBIMU I'DAHyJaMU [IMHKA U B3aMMOJECHCTBUS



OJIMHAKOBBIX KYCOYKOB pa3HbIX META/UIOB (MarHus, IIMHKA, *eje3a) C COJITHOW KUC JOTOM. B3aumMopeiicTBue pacTBOPOB CEpPHOM KHCIIO Thl C pacTBOpaMHU
THOCYNIb(aTa HATPHUS PATUYHON KOHIEHTPAIIMU U TeMIepaTypbl. MOJIENb KUTIAIIETro cliosi. Pa3ioxkeHue nmepokcuaa BoJAOPoa ¢ Mo MOIIBI0 KaTaiu3aTopa
(okxcuna mapranma (IV)) u xartanassl ceIporo msica u cbiporo kaprodens. [Ipume pel HeoOpaTHUMBIX pPeaKIHi, UIYIIHX ¢ 00pPa30BaHU €M OCaJKa, ra3a WiIH
BOJbI. B3ammoneiictBue ymtus u Hatpus ¢ Bojoi. [lomyuenue okcuma docdopa (V) um pacTBOpeHHE €ro B BOJIC; MCIBITAHHWE IMOJYYEHHOTO PAacTBOpa
nakMycoM. OOpa3ibl KPUCTAUIOTHIPATOB. VICIIBITAHWE PACTBOPOB AIEKTPOJIUTOB U HEIICKTPO JUTOB HA MPEAMET JUCCOIHAINH. 3aBUCUMOCTh CTE ICHU
AIEKTPOJIUTUICCKON JUCCOIMAIIMA YKCYCHOM KHCIOTBI OT pa30baBieHusi pactBopa. [ 'maposm3 kap Ouma kaimbus. [Maposin3 KapOOHATOB IIEIOYHBIX
MeTaJyIoB U HUTpaToB LuHKA Wik cBuHUa (1I). Ilo aydyenue mpuia. IlpocTeiiine OKUCIUTEIBHO-BOCCTAa HOBUTEIbHBIE PEAKIIMM: B3aUMO/ICHCTBUE IIUHKA C
COJISTHOM KHCJIOTOM M KeJe3a ¢ pacTBopoM cynbdara meau (II). Monens snexkrponmzepa. Moenb 37eKT POJIM3HOM BaHHBI IS MOJTYyISHUS aTFOMUHMS.
JlabopaTopHble onbIThI. 6. Peakiius 3aMelieHns MeIu JKeIe30M B PacTBOpe MEAHOTO Kynopoca. 7. Pe akuuu, nayiime ¢ oOpa3oBaHUeM OcajKa, ra3a u BO
nel. 8. [TomydeHue kucmopoia pa3iokeHHEM EPOK CUa BOJOPO/aa ¢ MOMOIIbI0 okcuaa mapranna (IV) u karanassl ceiporo kaprodens. 9. [lomydenue Boio
poJia B3auMOJeMCTBHEM KUCIOTHI ¢ IMHKOM. 10. Pa3 nuuHble ciiydyan ruipom3a coseil.

Tema 4. BemecTtBa 1 UX cBoicTBA (24 1)

Hemeranmnsl. CpaBHUTEIBHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HanOoJiee TUITHYHBIX TPEICTABUTE Jied HeMeTau10B. OKUCIUTENIbHBIC CBOMCTBA HEMETAI JIOB
(B3aMMOICHCTBHE ¢ METaJUIaMH U BOJOPOJI0M). BoCCTaHOBUTENIBHBIE CBOMCTBA HEMETAUIOB (B3aMMO JIeHCTBHE ¢ O0JIee dIEKTPOOTPUIIATETLHBIMH HEMETAI
JJaMA ¥ CIJIOKHBIMH BEIIECTBAMH-OKUCIIUTEIISIMH). Merambl. B3anMogeiicTBue METaIOB C HEMeTaulaMHu (XJIOpOM, CEpOM U KHCIOPOJIOM).
B3anmopeiicTBUE MIENTOYHBIX M MIEJIOYHO3EMETBHBIX METAJIOB ¢ BOJAOW. DJIEKTPOXUMUUYECKUN Pl HANPSHKEHUH MEeTauioB. B3anMoeicTBue METaioB ¢
pacTBOpaMu KHUCIIOT U cojieil. AmfoMuHOTepMHEs. B3anmoaeiicTBre HaTpus ¢ TAaHOJIOM U (PEHOJIOM.

Koppo3sus meramios. [ToHATHE 0 XUMUUYECKON U ANEKTPOXUMUYECKON KOPPO3HH MEeTAIIIOB. CITOCOOBI 3aIIUTHI METAJIJIOB OT KOPPO3HH.

Kucnotsl Heoprannyeckue u opra Huueckue. Kmaccudukanus KucioT. XUMHUYEe CKHE CBOWCTBA KHCIOT: B3aUMOJICHCTBHE C METajula MH, OKCHIAAMH
METaJJIOB, TUAPOKCUAAMH METAILIIOB, COJISIMH, cUpTamMu (peakuus strepudukannn). Oco Obie CBOWCTBA a30THOW U KOHLIEHTPUPOBAHHOM CEp HO M KHCIIOTHI.
OcHoBaHMsI Heopranuyeckue W op ranmdeckue. OcHOBaHUS, UX Kiaccuukamus. XUMHUUYECKHE CBONCTBA OCHOBAaHUM: B3aUMOJICHCT BHE C KHCIOTAMH,
KHCJIOTHBIMHU OKCUJAMU U COJisi MU. Pa3nnoxkeHue HepacTBOPUMBIX OCHOBAHMM.

Comu. Knaccuduxanus coyieii: cpeHue, KUCIbIE U OCHOBHbIE. XUMUYECKHUE CBOMCTBA COJICH: B3aUMO JEHCTBUE C KMUCIOTaMH, IIeJI0YaMH, METaJlJIaMi U CO
nsmu. [IpencraBuTenu coneil U UX 3HaA4eHUE. XJI0 P HATpHs, KapOoHAT Kanblus, Gocdar Kanbluus (CpeHUue COJIM); TUIPOKAPOOHATHI HATPHSI K AMMO HUS
(kucmaeie com); ruapokcokapobonar meau (II) — manaxut (OCHOBHAs COJIb).

KauecTBeHHBIE peakiiy Ha XJIOPUI-, Cyab(har-, 1 KapOOHAT-aHUOHBI, KATUOH aMMOHUSs, KaTHoHBI xkene3a (1I) u (III).

['eneTnueckass cBsi3b MEXKIY KJIAC CaMU HEOPraHMYECKUX M OPraHuyec Kux coenrHeHuil. lIoHsTHe O TreHeTHMYecKOW CBA3M W TE€HETUYECKUX psiax.
I'enetnueckuii pan metama. ['enernueckuit psan Hemeramia. OcoOeH HOCTU T€HETUYECKOTO Psifia B OPraHUYeCKOM XUMHUH.

Hemoncrpanun. Komnekius 06pa3iioB mMetamuioB. B3zaumonelicTBue HATpHsli U CYpbMBI C XJOpOM, jKelie3a ¢ cepoll. ['opeHre MarHus M agrOMUHHUS B
KHciopoJie. BanmoaelcTBre meI04YH03eMENbHBIX METANIOB ¢ BOJOM. B3anmMoelicTBre HaTpHs C 3Ta HOJIOM, IIMHKA C YKCYCHOUM KUCIOTOM. AFOMUHOTED
Mus. BzauMopeiicTBue Meau ¢ KOHLIEHTPUPOBAHHOUM a30THOM KHUCIOTOW. Pe3ynbTaThl KOPpPO3UM METANl JIOB B 3aBUCMMOCTH OT YCJIOBHUH €€ MPOTEKAHUA.
Komnnekuust 06pasiioB HemeTaoB. B3aumoieiicT Bue XJIOpHO# BOJIBI ¢ pacTBOpoM Opomuja (noauaa) kanusi. Konnekius mpupoaHBIX OPraHUYECKUX KHC
not. Pa3baBrneHne KOHIICHTPUPOBAHHOW CEPHON KHUCIOTHL. B3anmMopelicTBHE KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI C caxapoM, IEJUTFONIO30H U MebIO.
OO0pa3ibl TPUPOIHBIX MUHEPATIOB, COACPKAIIUX XJI0 PUJ HATPpHs, KapOoHAT Kanblus, Gocdar kanbuus u ruapokcokapbonat menu (I1). O6pa3iibl nUIEBHIX
MIPOJIyKTOB, COAEPKALTUX THAPOKAPOOHATHI HATPUS M AMMOHHUS, UX CITOCOOHOCTH K Pa3JioyKEHUIO MPpU Ha TpeBaHuu. [ amenue coapl ykcycoMm. KauecTBeHHBIE
peakly Ha KATUOHBI U AaHUOHBI.



JlabopaTopuble onbiThl. 11. VcnbiTanue pact BOpOB KHUCIOT, OCHOBaHUM M coJiel MHAMKaTopamu. 12. B3aumoneicTBue COJIIHOM KHUCIOTHI U pacTBOpa
YKCYCHOM KHMCIIOTHI ¢ MeTayulaMu. 13. B3aumoieiicT Bue CONSIHOM KMCIOTHI M pacTBOpPA YKCYCHOM KHCIIO Thl € OCHOBaHUAMHU. 14. BzaumonelicTBrue cossiHON
KHUCJIOTBI U PAacTBOpa YKCYCHOM KHCIOTBHI ¢ coyisiMu. 15. IlonydyeHune M cBONCTBa HEPAaCTBOPHUMBIX OCHOBAa HUU. 16. I'Maponu3 XJIOpUAOB M aleTaToB

[IETIOYHBIX MeTauIoB. 17. O3HAaKOMIICHHE C KOJUISKIUSMH: a) M€ TAJUIOB; 0) HEMETAJIOB; B) KHUCIIOT; T') OCHOBAHMH; JI) MHHEPAJIOB U OMOJIO THUECKHX
MaTepHaNoB, COJEP KAIIX HEKOTOPHIE COJIH.

Tema 5. XumMu4ecKkuii npakTukyMm (2 4)
IIpakTuyeckas padora Ne 1. [Tonydyenue, cobu paHue U pacro3HaBaHUE Ta30B.
IIpakTuyeckas padora Ne 2. Perenne sKCriepuMEHTATBHBIX 33/1a4 HA UICHTH()HUKANIO OPraHUIeCKUX U HEOPTaHMYECKUX COCIMHEHUH.

Tema 6. Xumusi B :xu3nu oduiectna (74)

Tema 7. Pe3zeps. IloBTOpeHue Kypca cpeHeil HIKOJIbI 10 XMMUH (5 1)



