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IHOACHUTEJIBHASA 3AIINCKA

IIporpamma pa3padoTaHa B cOOTBETCTBHH € ()elepaJIbHBIM KOMIIOHEHTOM IOCyAapPCTBEHHOI0 CTAHAAPTA cpeAHero (MoJIHOro) o01ero
00pa3oBaHHsi HA OCHOBE :
» ITlpumMepHoii mporpamMmbl Mo y4eOHbIM nMpeaMeTamM. XUMHus ;
» TIporpammsl 151 00meo6pa3oBarebHbIX yupexknennid. XUMMUSL. 9 knace./ Coct. H.H.I'apa. — 2-e u3na., non.-M.: IIpocBemenne,2013. — 48c¢./
» Yueonoro miaana MOY «llIkoaa-auneii Nel» r. Anymrst Ha 2018/2019 yueduslii roa
Pacnipenenenue yacoB mmo temam Oaszupyercs Ha ocHoBe mporpammbl H.H. T'apa (ABTopckas nporpamma: Xumus. PaGoune nporpammel. [IpenMerHas nuHus
yueOoHukoB I'. E. Pym3utuca, ®@. I'. ®enpamana. 8—9 kmaccel ) B yuedbnom mmane MBOYVY «mreit Nel » Ha u3yueHue Xxumuu B 9 Kitacce OTBOJIUTCS 2 Y4EOHBIX

yaca B HEJeNIo ; Bcero 68 y4ueOHBIX 3aHATHH, U3 HUX: AJIA MPOBEACHUs pe3epBa— 4 yaca, IpaKTHUECKUX paboT —6 yacoB, 1abopaTOpHBIX ONbITOB — 11. Pabouas
IporpaMma opueHTUpoBaHa Ha 68 yacoB. YueOnuk: Pynsutuc I'.E., @enpaman @.I. Xumusa. Heopranuueckas xumus.9 kinacc. Mocksa, [Ipocsemienne, 2014 r.

I/I3yqune XMMHUM B 9 KJ1acce HampaBJC€HO HA TOCTH/KCHUE CJIICAYIOIIINX uenei«i:

* Ha 0OCBOEHME BAKHEHIINX 3HAHUI 00 peakuusX, MOHATUSAX U 3aKOHAX XUMHUHU, XAMUYECKON CUMBOJIMKE;

+ Ha OBJIaJleHHMe YMeHMSIMHU HaOJII0aTh XUMHUYECKUE SBJICHUS, TPOBOIUTh XUMUYECKUN SKCIEPUMEHT, OIBITHI U PacYEThl HA OCHOBE XUMHUUYECKHX (POopMyT
BEILIECTB U VDABHEHUI XUMUYECKUX PEAKLIHA;

+ Ha pa3BUTHE TO3HABATEILHBIX MHTEPECOB M HMHTEIUICKTYaJIbHBIX 3a/lad. MPOBENCHUS XUMHUYECKOrO IKCIIEPUMEHTa, CaMOCTOATEILHOIO MPHOOpETEHUS
3HAHHUH B COOTBETCTBUHU C BO3HHUKAIOIINMH >KU3HEHHBIMHU 3aauyaMU,

+ Ha BOCIHUTAHHE OTHONICHHS K XUMHH KaK K OMTHOMY U3 (QyHIaMEHTaJbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS M DJIEMEHTY OOIIEYEIOBEUYECKOU KYIbTYPHI;

+ Ha MPUMEHEHHUEe MOJTYYeHHbIX 3HAHUI U YMEHHH JUI HCIIOJIb30BaHMS BEIIECTB U MATEPUAJIOB B OBITY, CEJIhbCKOM XO3SHCTBE U HA MMPOU3BOJCTBE, PEIICHUS
MPAKTHYECKUX 33/1a4 B TOBCEIHEBHOM KU3HU, MPEAYNPEKICHUS SBJICHUI, HAHOCSAIIMX BPEJ 3I0POBbS YETOBEKA U OKPYKAIOIIEeH cpejie.

3agaum u3ydyeHusi XMMHH.

e @OopMHPOBaHHUE y YYALIUXCS 3HAHUS OCHOB XMMUYECKOM HAyKH: BAXKHEHINX (aKTOPOB, MOHATUH, XUMUYECKUX 3aKOHOB M TEOPHA, S3bIKA HAYKH,
JOCTYMHBIX 000011IeHNII MUPOBO33PEHUYECKOI0 XapakTepa.

e PasButHe yMeHuil HaOOAATh U OOBACHATh XUMUUYECKHE SBJICHUS, IPOUCXOIAIINE B IPUPOJIE, Ta00paTOPUH, B TOBCETHEBHOM JKU3HU.

e  @DopMHPOBaHHUE CHEIHMATIBHBIX YMEHUI: 00palaThCs ¢ BELIECTBAMH, BBIIIOJIHATH HECIOKHBIE SKCIIEPUMEHTBI, COOJII0ast paBuiia TEXHUKU O€30I1aCHOCTH;
I'pPaMOTHO NPUMEHATh XUMHYECKUE 3HAaHUS B OOIIEHUH C IPUPOAOHA U B IOBCEAHEBHON KHU3HH.

e PackpeiTHe r'yMaHUCTHYECKON HAPaBJIEHHOCTH XUMUH, €€ BO3pacCTalOLIel pOJIM B PEIIEHUH IIIaBHBIX IPO0JIeM, CTOSIIUX ITEpe] YeI0BEUECTBOM, U BKIaAa
B HAy4YHYIO KapTUHY MUpA.

e Pa3BuTHE TMYHOCTH OO0YYAIOMIMXCS: X UHTEIJIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPIIEHCTBOBaHUE, (HOPMUPOBAHHUE Y HUX TYMAaHUCTUYECKUX OTHOLLI €HUH U
HKOJIOTHYECKH 11€J1€CO00pa3HOro MoBeIeH!s B ObITY U B IPOL[ECCE TPYOBOU JESITETLHOCTH.



IINIAHUPYEMMBIE PE3YJIbTATBI U3YUEHUA KYPCA XUMHUH 9 KITACCA

Paznen 1. MHoroo6pa3ue XuMn4ecKHX peakuuii

B pesynbpTaTe n3yueHus pasaena ydanmecs JOJDKHBI

3HaTh

éajicHellue Xumuieckue NOHAmusA:Kiaccupukanus XUMHUYECKHX PEaKIUil pPa3IMYHBIMH CIIOCO0AMU, OKHCIHTEIHbHO-BOCCTAHOBUTEIBHBIE PEaKIIHH,
OKHUCJICHUE, BOCCTAHOBJICHUEC, OKHCJINTECIIb, BOCCTAHOBUTEIIb, CTCIICHb OKUCIICHUS, TEIJIOBOU 3(1)(1)€KT XUMUYECKOU peaKknuu, 3k30 U SHAOTCPMUUICCKUC
peakunu, CKOpPOCTh XUMHUYECKOU pCeaknuu U 3aBUCMMOCTL €€ OT Pa3JIMYHbBIX (baKTOPOB,KaTaJ'H/ISaTOpBI, I/IHFI/I6I/ITOpBI, XUMHUYCCKOC PABHOBCCUEC, YCJIOBHA
HEOOPaTUMOCTH PEaKIUH, YCIOBUS CMEIECHHUS XUMUYECKOTO PAaBHOBECHS;

SJICKTPOJIUTBEI U HEIJICKTPOJIMTBI, OJJICKTPOJMTUYCCKAA AUCCOLMAlWA; NOHbI, KATUOHBI U aHUOHBI, CTCIICHb SHGKTpOJIHTHHGCKOfI Jucconuanuu, CUJIbHBIC
AJIEKTPOIUTHI, C1a0bIE IEKTPOIUTHI, ONPEICICHUE MOHATUH «KUCIOThDY, «OCHOBAHUS, «CONMN» ¢ mo3unmii TOJI, peakiimu HOHHOTO OOMEHa;

OCHOBHbIE 3AKOHbL XUMUU: OCHOBHBIC MIOJIOKCHUS TCOPUH JCKTPOIUTHYECKON auccotmariy; npuHimn Jle-1llaTenbe

CYIIHOCTh PEAKIIMii HOHHOTO OOMEHa

YMeThb

Xapakmepu3zoeamp PEaKINK M0 U3BECTHBIM MPU3HAKaM KilaccU(UKaIuu

00bACHAM b 3aBUCUMOCTb CKOPOCTH PEAKIIUH OT Pa3IMYHbIX (PaKTOPOB;

npumenamyp npunuun Jle-lllatense i onpeneneHus HalpaBJIeHUs CMEIEHUS XUMUYECKOI0 PAaBHOBECHS;

00bACHAM b 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOEHHUS, CYLTHOCTh JIEKTPOJIUTHYECKOM 11 CCOLMALINU

3anucvléams ypaBHEHUS TUCCOLIMALIMU KUCIOT, OCHOBaHMi, cojieil; ypaBHEHUs peakUuii MOHHOro OOMEHa B MOJIEKYJISIPHOM, IIOJIHOM M COKpalleHHOM

MOHHOM BH/JI€; YPaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOIOM 3JIEKTPOHHOIO OanaHca;
onpeoenans BO3MOXXHOCTb TPOTEKAHUS PEAKIIM HOHHOT'0 OOMEHA; CTENEHb OKHUCIICHUS

npPo60OUmMb SKCIICPUMEHT, coOmonas npasmia Th.

Pa3znen 2 MHoroo0pasue BelecTn

B pesynbraTe nzydenus tembl: « QO0uue cBOMCTBAa HEMETALJIOB, FAJIOTeHbD) yYalllMecs JOKHbI



3HaTh

® TIOJIOKCHHWE HEMETAJUIOB U TaJOreHOB B IEPUOAMYECKOM TabaMIle M CTPOSHHE UX aTOMOB,HAX0XIEHHE B IPUPOJIE, (pru3nyeckne 1 XUMHYECKHEe CBOUCTBA;
e CBOIiCTBa XJIOpa, €r0 MOTy4YE€HHE U ITPUMEHEHUE;

® CBOIICTBa XJIOPOBOAOPOAA, COJITHOM KHCIOTHI U XJIOPUIOB;

e ;1a0OPaTOPHBIN CIIOCOO MOTYYESHHUS COMISTHOM KHCIIOTHI, €€ CBOMCTBA, KAUECTBEHHYIO PEAKIMIO Ha COJITHYIO KHCIIOTY M €€ COJIH;

® KAuYECTBEHHYIO PEAKIMIO Ha XJIOPUA-HOH.

Xapaxkmepu3o6amp TajoTeHbl KAK XUMUYECKHUE DJIEMEHTHI;
000CHOGbI6AM b CBOVICTBA T'AJIOT€HOB KaK TUIMYHBIX HEMETAIJIOB;

cocmaenams ypaBHEHUS XapaKTEPHBIX JJIS XJIOpa peaklnii;

3anucvléams YpaBHEHUS XUMUYECKUX PEAKIHH, XapaKTePHBIX JJIsl COJSHON KUCIIOTHI;
O0asams CPAaBHUTEIHHYIO XapPaKTEPUCTHKY TaJIOT€HOB;

6bINOJIHAM b XUMUUECKUN SKCIIEPUMEHT, COOJTIO/Iast TPaBUiIa TEXHUKH 0€30TaCHOCTH.

B pesynbraTte nzydenus tTemol: « Kucjaopoa u cepa» yyaiiyecs 10JKHbBI
3HaTh

®  gadicHellwue XumuyecKue NOHAmMUA: ajaoTPOINHNs, aJUIOTPONHbIE BUIOU3ZMEHEHUS; 0COOCHHOCTH CTPOEHHUSI ATOMOB AJIEMEHTOB MOATPYIIIBI KHCIOPOa;

® CTpPOCHHE, CBOMCTBA AJUIOTPOMHBIX MOAU(PHUKALIMI Cepbl, XHMUYECKUE CBOMCTBA CEPHI, €€ MOTyYEeHUE U TPUMEHEHUE;

® Ccocmas u ceolcmea cepo8ooopood, ceposoOOPOOHOU KUCIOmMbI, ee coleli; okcuoa cepul (1V), cepnucmoti kuciomul u ee coneil, KA4eCmeeHHy10 peaKyuio na
CYNb@UO-UOHDL.

e coctaB u cBoiictBa okcuaa cepbl (VI); cepHOl KHCIOTBHI, €e coyiel, KaueCTBEHHYIO pEeaklHi0 Ha Cyib(aT-uOHBI; OCOOCHHOCTH B3aUMOJCHCTBUS
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C METAJIJIaMH.

YMmeThb

® Xapaxkmepu308ambCBOWCTBA aJUTOTPOIHBIX MOAU(UKAIIHIA Cepbl



Xapaxkmepu3zoeamsp CBOMCTBA KUCIOT ¢ TOUKH 3peHus TO/I;

3anucvléams GOPMYIIbI U3yUEHHBIX BEIIECTB U YPaBHEHUS PEAKIMM ¢ UX y4yacTHEeM, YpaBHEHUS peakuii, 0TOOpaKarouX IeHEeTHYECKYIO CBS3b;
3anucvigams ypaBHeHUss OBP KOHLIEHTpUPOBAHHON CEPHOUN KHUCIIOTHI C METAJJIaMU;

npoeooumb XMMUUECKUN SKCIIEPUMEHT, coboaas npasuia Th;

peuwiams SKCIIepUMEHTaJIbHbIE 3a]Ja4H Ha PAacllO3HABAHHE BEIIECTB;

noomeepicoamp SKCIEPUMEHTAIBHO KaUECTBEHHBIM COCTAB BEILIECTB;

onpedenamp N0 XUMHUYECKHUM YPaBHEHHUSIM Maccy, 0ObEM M KOJMYECTBO BELIECTBA OAHOIO U3 IPOAYKTOB pPEAKLUU 10 MACCe MCXOIHOIO BEIIECTBA,
00BEMY WJIM KOJIMYECTBY BEIECTBA, COJEPIKAIIETO ONMPEACIEHHYIO IO TPUMECEH.

B pe3ynbraTe n3ydeHus TeMbl « A30T M ¢pocdop» ydanpecs J0HKHBI

3HaTh

YMmeThb

6ajicHeliue XumMuyeckue nOHAmMuUA: JOHOPHO-aKIENTOPHbII MEXaHU3M 00pa30BaHMsI KOBAJIEHTHON CBSA3H; COJIM aMMOHHS;

0COOEHHOCTH CTPOEHMS M CBOMCTB aTOMOB 3JIEMEHTOB I'JIABHOM MOATPYHNBI V TPYIIBL; CTpOeHUE, (U3NUYECKHE U XMMUYECKHE CBOICTBA, MOIYYCHHUE U
IIPUMEHEHUE a30Ta — IPOCTOr0 BEIIECTBA;

CTPOEHHE U CBOMCTBa aMMHUaKa, CIIOCOOBI pacro3HaBaHUs CPEAM JPYTHX T'a30B, CIOCOOBI €ro MOJyYeHHs U IPUMEHEHHU 5,

COCTaB, CTPOEHUE, CBOMCTBA, OJMy4YEHNE U IPUMEHEHNE COJIEN aMMOHHS, KAUECTBEHHYIO PEAKIIMIO Ha KATHOH aMMOHMUS;

COCTaB, CTPOCHHUE, CBOMCTBA aMMHUaKa, CIIOCOObI €T0 MOTYYeHUs U pacliO3HaBaHUs, IPUMEHEHHE;

CTpPOEHUE, CBOMCTBA, MOJIy4CHUE U IPUMEHEHHUE a30THON KU CIIOTHI,

CBOMCTBA, IOJy4Y€HHUE U IPUMEHEHUE HUTPATOB, OMOJIOTMYECKYIO POJIb a30Ta;

COCTaB U CBOMCTBA aJUIOTPOITHBIX BUJIOU3MEHEHUH (ocdopa, HaxoxIeHHE B IPUPOJIE, TOJTyUeHUe U IpuMeHeHue pocdopa;

COCTaB, CBOMCTBA, IOJy4yeHHUE U ITpUMeHeHHe okcuaa (pocgopa (V), opTodochopHOil KUCIOTH U €€ COJIEH,

olpe/ielieHHe MOHATUS «MUHEpasbHble YI0OpeHHs», Ha3BaHUS U XUMHUYECKHe (OPMYJIbI HEKOTOPBIX a30THBIX U (OCHOPHBIX YAOOpEeHHH, BaKHEeHIINe
MaKpO3JIEMEHTBI 1 MUKPOXJIEMEHTBI, UX 3HaUEHHE ISl pACTEHUM

O0agambp CPAaBHUTEIHHYIO XapaKTEPUCTUKY CTPOCHHUS M CBOMCTB AJIEMEHTOB I'JIaBHOW MOATrPYyMNIbl V rpymiel; 06enoro u kpacHoro gocdopa;
Xapakmepu3zoeamp a30T KaK XUMUYECKUH 2JIEMEHT U IIPOCTOE BEIIECTBO, OMOIOIMUECKYIO POJIb a30Ta, KPYTOBOPOT a30Ta B IIPUPO/IE;



3HaTh

YMeThb

onpeodenams ONBITHBIM IIyTEM aMMHUAK, KATHOH AMMOHMUS ;

3anucvléams ypaBHEHUS peakiuil, XapaKTepU3YIOUIMX XUMUYECKHUE CBOICTBAa M CHOCOOBI MOTydeHUs BemiecTB, ypaBHeHuss OBP, ypaBHeHus peakuwuii,
0TOOpakaroIIUX FreHETUYECKYIO CBS3b;

onpedenams TPUHAICKHOCTh BEHIECTB K ONPEIEICHHBIM KJIACCAM COCIMHEHUW, TUIl XUMHUYECKON pEaKlIMH, BAJICHTHOCTb U CTEIEHb OKHMCIICHMS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHUSAX;

Ha3vléamp COCTUHEHUS N3YYEHHBIX KJIACCOB, OMPEENsITh COCTAaB BEIIECTB 10 UX GopMyJiam;

npo60OUmMb XUM. YKCIIEPUMEHT, coOoaas npasuia Th;

B pesynbpraTe nzydeHus TeMbl « YIJIepoA U KPeMHHID) ydaluecs JOJDKHBI:

0COOEHHOCTH CTPOCHHUS U CBOWCTB aTOMOB 3JICMEHTOB IJIaBHOM MoArpymmbl IV rpymnmsl; ctpoeHue, GU3NYECKHUE ¥ XMMHUYECKUE CBOMCTBA, MOJIYYCHHE H
pUMEHEHHUE Yriepoa — MPOCTOro BEIIEeCTBa, CYIIHOCTh KPYTrOBOPOTa YIiiepoja B IPUPOJIE;

COCTaB, CTPOEHHE, CBOMCTBA, mpuMeHenue okcuaa yriepoaa (II) u okcuaa yriuepoaa (IV), kadecTBeHHyO peakiuio Ha okcu yriepoaa (1V);

CBOWCTBA YTOJILHOM KUCIOTHI M KapOOHATOB, KAYECTBEHHYIO PEaKIIMIO Ha KapOOHAT-HOHBI;

UMETD MPE/ICTAaBIICHUE U )KECTKOCTU BOJIBI U CIIOCO0aX €€ YCTpaHEeHHUS;

Ba)KHEHIIME MPUPOAHBIE COCTUHEHMS] KPEeMHHUs, CBOWCTBA, MPHUMEHEHHUE; CTPOCHHE KPUCTAIIIMUECKON pemieTku okcuna kpemuus (IV), ero cpoiictsa,
MIPUMCHEHHE;

COCTaB, CTPOCHHE, CBOWCTBA, I10Jy4ECHHUE, IPUMEHEHNUE KPEMHUEBOM KUCIIOTHI U €€ COJIeH

TEXHOJIOTUIO IIPOU3BOJICTBA KePAMUKU, CTEKIIA, YeMeHmd.

JlaBaTh CPABHUTEIbHYIO XapaKTEPUCTUKY CTPOEHUS M CBOMCTB 3JEMEHTOB IJIaBHOW noArpynnsl [V rpynmnsl; CpaBHUTENbHYIO XapPAKTEPUCTHKY OK CHJIOB
YTIIEpOaa;

XapaKTepU30BaTh YIriaepoa KaK XUMUYECKUH DIIEMEHT | IIPOCTOE BEIIECTBO, AJUIOTPOIHBIE MOAUDUKAIINK YTIIEpOaa;

pacmo3HaBath okcun yrieposaa (IV), kapooHaT-MOHBL;

3aMMChIBATh YPaBHEHUS PEAKIINMA, OTPAKAIOIINX XUMHYESCKUE CBOMCTBA U CITOCOOBI TMOJTYYEHHUS BEIIECTB, TEHETUIECKYIO CBSI3b.

MPOBOIUTH XUMUYECKUI IKCIIEPUMEHT, coOmonas npasmia Th;

MPUBOIUTH MMPUMEPBI U3JICIIUNA CUITMKATHON TTPOMBIIIICHHOCTH;



MPOU3BOAMTD BHIYHCICHHE MACChI MM 00beMa MPOAYKTa PEaKIUu 10 U3BECTHOM Macce MM 00bEMY MCXOIHOTO BELIECTBA, COIEPIKAIIEro IPUMECH.

B PE3YJIbTATC UBYUCHUA TCMbI « MeTanuab» ydamuecsa HO0JDKHBI:

3HaTh

YMmeThb

GadiCHellue XumMuyeckue NOHAmMUA: METAJUINYECKAs] XUMUYECKAs CBSI3b, METAJUINY €CKasl KPUCTAJUIMYECKAS PEIIETKA; METAJUTYyprus, CIIJIABbI;
0COOEHHOCTH CTPOCHHS U CBOMCTB aTOMOB METAJIIOB, MX (pU3ndecKre u 001IrMe XMMHUYECKUEe CBONCTBA,

CHOCOOBI OJIYYEHUSI METAJIJIOB; OCOOCHHOCTH CTPOEHHUS M CBOMCTB aTOMOB, HAXOXICHUE B MIPUPOAE, (PU3NUECKHUE U XUMUYECKHE CBOMCTBA, MOTyYeHUE U
MPUMEHEHUE WHIEJOYHBIX, MIEJIOYHO-3EMEIbHBIX METAJJIOB, KaJbLHs, ATIOMUHUSA, )KEJI€3a U UX COSAUHECHUN;

KaueCTBEHHbIC PEAKIIMU Ha HOHBI;

TEHETUYECKYIO CBSI3b COCAUHEHHUI;

Ba)KHEHIIME CIJIaBbl, X CBOWCTBA U IPUMEHEHUE.

00vaAcHamb (PU3NYECKUN CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpa XMMHUYECKOTO 3JEMEHTa, HOMEpPOB TPYIIbl U IMEpUoAa, K KOTOPHIM 3JIEMEHT
MPUHAJIEKUT B niepuoandeckor cucreme .M. Menneneesa; 3akOHOMEPHOCTA U3MEHEHUSI CBOMCTB 3JIEMEHTOB B MPEAENIax MajbIX NEPUOIOB U TJIABHBIX
MOJTPYII, OOBSICHATH B3aUMOCBSI3b CTPOSHHSI M CBOMCTB;

Xapakmepu3o0eams XVMUYECKUE CBOMCTBA METAJIOB, COCTABIIATh YPABHEHHUS PEAKLMI C y4aCTHEM METAJUIOB, YKa3blBaTh MX THUII, HA3bIBaTh NP OJYKThI
peakLuil, 3aMUChIBaTh YPAaBHEHUS PEAKIMI, OTPAXKAIOIIMX I'€HETUUECKYIO CBA3b;

3anucvléams ypaBHEHUS PEaKIUM MOJyYEHUSI METAILIIOB;

Xapakmepu3zoeams CBOICTBA HEKOTOPHIX CIJIABOB U X MPUMEHEHHUE;

0a8ambvCPAGHUM EIbHYI0 XAPAKMEPUCMUKY CTPOCHUS U CBOMCTB aTOMOB 3JIEMEHTOB I'JIaBHOW MOATPYIIIbI [ rpyIsL;

pacno3naeams BEIIECTBA, UCIOJB3Ys KaU€CTBEHHbIEC PEAKIUU;

ocyuwecmename peakiivy, JIeKalue B OCHOBE 1IETTOYKH TPEBpaleHUM;

coOCmaeAmep ypaBHEHUSI HOHHBIX PEAKIUi, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI;

Xapakmepu3oéams ATOMUHUN IO IUIAHY, COCTaBIATh YPAaBHEHHUs PEAKLIMH C yYaCTUEM AJIOMUHMS M €ro COCIMHEHUW, yKa3blBaThb UX THUIl, Ha3bIBATh
MPOAYKTHI PEAKIIN;



3HaThH

YMmeThb

Xapaxkmepu3zoeamsp *eie30 MO IJIaHy, COCTABIIATh YPaBHEHUS PEaKUUN C yYaCTHEM >KeJie3a U €ro COeAMHEHMH, YKa3bIBaTh UX THUII, HAa3bIBaTh MPOAYKTHI
peaKInii;

Paznen 3 Oprannyeckue BemecTsa.

B pesynbrate nzydenus tembl « KpaTkuii 0030p BaxKHeHIIMX OPraHUuYeCKMX COeIMHEHM D) ydalmuecs JOJKHbI

BaKHelIIIMe XMMHYeCKHe MOHATHA: OpraHNYecKasi XMMHUsl, OPraHUYECKHE BEIIECTBA, XMMUIECKOE CTPOCHHE, BaJICHTHOCTh, TOMOJIOTH, TOMOJIOTHYECKHIA
psi, TOMOJIOTHYECKasl Pa3HOCTh, U30MEPHs, H30MEPHI, TPEIEIbHBIC YIIIEBOIOPOIbI, AJKEHBI, AIKMHBI, (YHKIMOHAIbHAS TPYIIA, CIUPTHI, Kap OOHOBEIE
KUCIIOTHI, KApOOKCUIIbHAS I'PYIINA, CIIOKHBIE PUPBI, KUPBI, AMUHOKHCIIOTHI, OSIIKH, MOHOMED, ITOJIMMEp, CTPYKTYPHOE 3BEHO, PEaKIUs [TOJIMMEPH3aLUH;
oburyro (opMyiy ajkaHOB, TOMOJIOTMYECKHH DPsSJ MeTaHa, HAXOXKJICHHWE AJKAaHOB B IIPUPOJE, IOJyYeHHE, CBOICTBA AJKAHOB HA NPHMEpE METaHa,
pPUMEHEHUE;

o011yI0 (OpMyITy aJIKEHOB, TOMOJIOTUYECKHUI PsiJ] 3THIICHA, ITOJy4eHUE, CBOWCTBA aJIKEHOB HA IIPUMEpE 3 TUIICHA, IPUMEHEHUE,

o0uryto GopMyITy aJIKHHOB, TOMOJIOTHYECKUH Psi] alleTHIICHA, TOTy4YeHHe, CBOMCTBA aJKMHOB Ha IpUMeEpe alleTUiIeHa, IPIMEHCHHUE;

(GOopMyIBI M BaKHEHIIIME CBOWCTBA, MPHMEHECHUE M BIIMSHUE HA OPraHM3M YellOBeKa OJHOATOMHBIX CITUPTOB (METaHOJIa, TaHOJa), MHOTOATOMHBIX CTUPTOB
(rmuuepuHa);

(bopMyIbl U BaKHEHIIME CBOMCTBA KapOOHOBBIX KUCIOT (YKCYCHOH ), TPUMEHEHHE KapOOHOBBIX KHCIIOT, CIIOKHBIX A(HPOB, OMOJIOTHIECKYIO POJIb )KUPOB;
BaXHEHIIINX MTPEICTaBUTEIICH YTIIEBOIOB, UX MOJIEKYJSIpHBIC ()OPMYJIbI, CBOMCTBA, 3HAUCHHE B IPUPOJIC M B JKU3H U YECIIOBEKA,

Ha3BaHUS BAKHEUIMX aMUHOKHCIIOT, UX CBOMCTBA, OMOJIOrMUECKOe 3HAaUeHNE; PYHKIUHU OCIKOB;

CBOICTBa, MPUMEHEHHE IIOJMMEPOB HA IIPUMEPE MOJIMITHIICHA, TOJMBHHUIXIIOPUAA.

3aIlKChIBATh MOJIEKYJISIPHBIE U CTPYKTYpPHBIE (POPMYIIBI OPraHMUECKUX BEIIECTB, (POPMYIIbI CTPY KTYPHBIX H30MEPOB;
COCTaBJISITh IIAPOCTEPIKHEBBIE MOEIIU MOJIEKYJI BELIECTB;

COCTaBJISITh MOJIEKYJISIPHBIE H CTPYKTYPHBIE ()OPMYJIBI METAHA M €70 TOMOJIOTOB, H30MEPHBIX aJIKaHOB
XapaKTepU30BaTh OCHOBHBIC XHMUYECKHE CBOMCTBA aJIKaHOB HA MPUMeEPE METaHA;

COCTaBJIITh MOJICKYJISIPHBIC U CTPYKTYpHBIE ()OPMYJIBI TUJICHA M €70 TOMOJIOT'OB, H30MEPHBIX aJIKCHOB;
XapaKTepru30BaTh OCHOBHbIE XMMHUECKHE CBOMCTBA aJIKEHOB Ha MPUMeEpPE ITUIICHA.



COCTABJISITh MOJIEKYJIIPHBIE U CTPYKTYpHBIE (DOPMYJIBI AlIETUIIEHA i €T0 TOMOJIOTOB, H30MEPHBIX aJIKHHOB,
XapaKTEepHU30BaTh OCHOBHBIE XUMUYECKHE CBOWCTBA AJIKNHOB HA MIPUMeEpE alleTUIICHA;
COCTaBJIATh (POPMYJIBI HPOCTEHIINX CIIUPTOB, JaBaTh UM XapaKTEPUCTUKH;
COCTaBIISITH (POPMYJIBI TPOCTEHIIMX KaPOOHOBBIX KUCIIOT, CIOKHBIX 2(HPOB, O0IIYIO (GOPMYITy KUPOB, XapaKTEPHU30BaTh X BaKHEHIINE CBOMCTBA;
XapaKTepHU30BaTh BayKHEUINE YIIEBOIBL;

XapaKTepH30BaTh OMOIOTHYECKOE 3HAYCHNE M CBOMCTBA aMHUHOKHCIIOT U OEIIKOB;

COJAEP/KAHUE YYEBHOI'O IPEAMETA

Ne Ha3zpanue Koy | IIpeamerHsblie pe3yabTaTsl W 001Iey4eOHbIe YMEHUsI, HABBIKH | Buabl IIpakTHyeckas 4yacTpb
n/n TeMBbI €CTBO | U CIIOCOOBI 1eSITEJIbHOCTH OCBOCHHS TeMbI KOHT
4acoB poas
1 MHoroo6pasue 15 KnaccnpuuupoBath XUMUYECKUE PEAKIUH. KP1 | AemoncTpanum:
. [IprBOINUTH IPUMEPHI PEAKIINI KaXIO0r 0 THIIA. 1. ITpumepsl 5K30- U S3HIOTEPMUYECKUX
9 Pacno3HaBaTh ~ OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH. €aKIIUH
peakuun OnpenenaTrs OKHCIUTENb, BOCCTAHOBUTEIND, IIPOLIECC OKUCIICHUS, 2. M3y4yeHue BIusSHUS yCIOBUI

BOCCTaHOBUTEINb U OKUCIIUTEb.

HabGmonate M onuchiBaTh XUMHUYecKue peakuuu. MccnemoaThb
YCIIOBHs, BIIMAIOIIAE HA CKOPOCTb XUMHUYECKOM pPEaKLHu.
OnuceiBaTh yCJIOBUS, BIMSIOLIME HAa CKOPOCTb XHMHYECKOU
peakuuu. [IpoBoguTh  HaAOMOJEHUS BO BpPEMs IPOBEACHUS
JIEMOHCTPAaLIMOHHBIX OIIBITOB

@opMyJIMpOBAaTh  ONPEACIICHUS  IOHSITHH «QIEKTPOIIATY,
CHEDJIEKTPOIUT, «QIIEKTPOJIUTHY ECKASI JCCOLUALUS.
KonkperusupoBarh moHsiTHe «UMOH». O000mAaTe MOHATHS
«KaTHOH», «AHUOHY.

HccnenoBath CBOKWCTBA PACTBOPOB IJIEKTPOIUTOB.

OnuceiBaTh CBOMCTBA BEIIECTB B XOJA€ JIEMOHCTPALMOHHOTO M
1ab0pPaTOPHOTo IKCIEPUMEHTA.

Cobmo1aTh MpaBuia TEXHUKA 0€30MaCHOCTH.

IPpOBCACHUA XUMHY ECKOM peaKnunu
Ha €€ CKOpPOCTh.

JlabopaTopHblie ONbITHI
1. Peakuuu oOMeHa MEXay pacTBOpaMu
AJIEKTPOJIUTOB

IIpakTnuyeckas padora 1. Pemenue
SKCIIEPUMEHTAIBHBIX 33124 110 TEME
«CBolicTBa KHCJIOT, OCHOBaHUHU U coyei
KaK 3JIEKTPOJIUTOBY.




XapaKTepu30BaTh yCIOBUS T€UECHHUS PEAKI[MI B pacTBOpax
IEKTPOJIUTOB 10 KOHIIA.

Onpenenars BO3MOXXHOCTb IPOTEKaHUSI PEAKIIMA HOHHOTO
obomeHa. [IpoBoauTh HAOIIOACHUS BO BpeMsi TPOBEICHUS
JEMOHCTPALMOHHBIX U Ta0OPaTOPHBIX OMBITOB.

OOBACHATH CYIIHOCTh pEaKUil HOHHOIO OOMEHa.
Pacno3sHaBaTh peakiiuu HOHHOTO OOMEHa.

CocTaBnsiTh MOHHBIE YPaBHEHUS PEaKIIUi.

CocTaBisTh COKpalI€HHbIE HOHHBIE YPAaBHEHUS PEaKIINii

MHuoroo0pa3sue
BEIIIECTB
(Bcero), B TOM
qHcie:

46

OOBACHATD 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB I'ajIOr€HOB I10
nepuony U B A-rpynmnax OnucelBaTh CBOICTBa BEILIECTB B XOJ€
JEMOHCTPALlMOHHOIO M Ja0OpaTOpHOrO  3KCIIEPUMEHTA.
CoOmonaTh npaBwiia TEeXHUKU Oe3omacHocTH. Pacno3HaBaTh
OIBITHBIM ITyTEM COJISIHYIO KHCIIOTY U €€ COJH,

Ucnonb3oBaTb  NPUOOGPETEHHbIE  3HAHMA U YMEHMA B
NPaKTUYECKOWN AeATeNIbHOCTU U NOBCEAHEBHOM KWU3HWU C Le/blo
o6paLeHna ¢ BeLecTBaMm M 3KONOTMYECKM TPAaMOTHOIO noseje-
HUA B OKpYrKatowen cpeae

Hemeraiuibl.
T"amoreunst

OOBACHATP 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB AIIEMEHTOB B
nepuojax u A-rpyrmrmnax.

XapakTepu3oBaTh TaJOT€Hbl Ha OCHOBE WX IIOJIOKEHUS B
nepuonnyeckoil cucreme JI. M. MenneneeBa u ocoOGeHHOCTEN
CTpOEHUs UX aTOMOB. OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMUSI
CBOWCTB TaJIOTEHOB IO mepuoay M B A-rpynnax OnucbiBaTh
CBOMCTBA BEIIECTB B XO/€E IEMOHCTPALIMOHHOIO U J1a00paTOPHOI 0
skcriepuMeHTa. CoOmoaTh IpaBUjla TEXHUKH O€30IaCHOCTH.
Pacnio3HaBaTh ONBITHBIM ITYTEM COJITHYIO KHCIIOTY U €€ COJH,
Hcnonb30Bathk NproOPETEHHBIE 3HAHUS M YMEHHUS B
IPAaKTUYECKOH e TENbHOCTH U MTOBCEAHEBHOM JKU3HHU C LENIBIO
00pallleHus C BEIECTBAMH U SKOJIOIMYECKH I'PaMOTHOI'O IIOBEIE-
HUS B OKPY’KaIoIIen cpene

JdemoHcTpanum:

3. dusznueckue CBONCTBA rajJIOr€HOB.

JlaGopaTopHbie ONbITHI

2. KauecTBeHHBIE peaKIK Ha COJISTHYIO
KHCIIOTY U XJIOPHJIBI

IIpakTHyeckas padora Ne 2. syuenue
CBOMCTB COJITHOU

kucnoTel. KauecTBeHHas peakuus Ha
XJIOPHUI-HOHBI

Kucnopon U
cepa

XapakTepr30BaTh aJUIOTPONHUIO KHCIOPOJAa U CepPhbl KaK OJHY U3
IPUYHUH MHOr000pasust BEIIECTB.

MUCHIBATHL CBOWMCTBA BEIISCTB B XOJ€ JIEMOHCTPAIIMOHHOTO W
nabopaTopHoro skcnepuMenTta. CoOmonaTh TpaBUia TEXHUKH
OezomacHocT. OmnpenensaTh NPUHAUIOKHOCTh BEHIECTB K
OoNpeaeNnéHHOMY KIIACCY COSAMHEHHH.

KP 2

JemoHcTpanum:

4. AmnotporHbie MOAU(DUKAIINH CEPBI.
5. OOpa3isl TPUPOIHBIX CYIb(OUIOB U
Cynb(haToB
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ComocTaByiATh CBOWCTBA Pa30aBIEHHOH M KOHLUEHTPHPOBAHHOM
CEPHOM KHCIIOTHI.

3anucelBaTh ~ ypaBHEHUS  peaklUd B HMOHHOM  BHJE.
XapakTepu3oBaTh peakiuu ¢ Touku 3penus OBP .

Pacno3HaBaTh ONBITHBIM TYTEM PACTBOPBI KHCIOT, CVIb@uobl,
cynvghumul, cynbhaThl.

Wcnonb3oBaTh mpruoOpETEHHBIE 3HAHUS U YMEHUS B MPAKTHYECKOU
JIESITEIbBHOCTH U IIOBCEIHEBHOM JKM3HM C LEIbI0 OOpalleHus ¢
BEIIECTBAMH M M DHKOJOIMYECKM TpPaMOTHOIO IIOBEIEHHS B
OKpY’KaroIlen Cpeoil.

BbluncnsaTh 1O XUMHYECKMM YpaBHEHMSIM Maccy, O0bEM H
KOJIMYECTBO BCUICCTBA OJAHOI'O M3 MPOAYKTOB PCAKIUU IO MACCE
UCXOJHOTO BEIIEeCTBa, OOBEMY WM KOJUYECTBY BEIIECTBA,
COJIEpIKAILIETO  ONPENENEHHYI  JOJII0  mpumecei.l oToBuUTH
KOMIIBIOTEPHBIE TPE3ECHTALIUU 110 TEME

JlabopaTopHble ONBITHI

3. OsHakomiieHHE ¢ 00pa3laMu Cephl U
€€ IPUPOIHBIX COEAUHEHUN.

4. KauecTBeHHBIE peaKIH HA C)1bpuo-
, Cybghum- 1 CynbhaT-uOHBL.

IIpakTuyeckas padora 3. Pemenue
HKCIEPUMEHTANIbHBIX 33]1a4 110 TEME
«Kucnopon u cepay.

Aot u docdop

10

XapaxkTepr3oBaTh 31eMeHThl VA- Tpymbl

(moarpymel a30Ta) HA OCHOBE UX HAXOXKICHUS B NEPHOIUYECKON
CHCTEME U 0OCOOEHHOCTEH CTPOEHUS UX aTOMOB

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AeMeHTOB VA-
rpynmbl. XapakTepU30BaTh aioTponuto ¢ochopa Kak OaHYy M3
NPUYUH MHOTO0Opa3Hs BEIECTB.

OnuceiBaTh CBOMCTBA BELIECTB B XOJ€ JEMOHCTPAIMOHHOIO M
1ab0paTOPHOrO HKCIIEPUMEHTA.

CoOmronaTh NpaBuiIa TEXHUKHU 0€30MaCHOCTH.
YcTaHaBIMBaTh MPUHAIEKHOCTE BEHIECTB K ONPEIETEHHOMY
KJIACCY COEAUHECHUM.
ComocTaBaTh CBOMCTBA pPa30aBIEHHON M KOHILEHTPHPOBAHHOM
A30THOW KU CIOTBHI.
CocTaBisiTh ypaBHEHHUS CTYNEHUATOM IHUCCOLMALUM HA TpPUMEpe
%)OC(l)OpHOfI KHCJIOTHI.

alyCchlBaTh YPABHEHUS PEAKIUN B MOJEKYJSIPHOM M HOHHOM
Buze PaccmarpuBats nporeccs! ¢ Touku 3peHuss OBP
PacniozHaBaTh ONBITHBIM NYyTEM aMMHUAK.PacTBOpBI KUCIOT, UOH
aMMOHMUSI.
Ucnonp3oBaTh  mpuOOpETEHHBIE 3HAHUS W yYMEHUS B
OPAKTUYECKON JIE€ITENbHOCTU U ITOBCENHEBHON JKHU3HHU C IIE€JIbIO
OOpalleHHsi C BelleCTBAMU M OSKOJIOTMYECKHM TI'PaMOTHOI'O
MOBE/ICHUS B OKpYXKaloIlel cpere.
BplunciATh  MaccoByr JIOJMK0 PACTBOPEHHOIO BEIIECTBA B
pactBope. [Tonb3oBaTbes nHpopManuend U3 APYrux MCTOYHHKOB
JUTSL KPaTKUX co001IeHNi. ['0TOBUTE KOMITBIOTEPHBIE MTPE3ECHTAIIUU

JleMoHcTpanum:

6. IlomydyeHue amMmmuaka u €ero
BaCTBopeHI/Ie B BOJIE.

7. OOpasibl TPUPOAHBIX HUTPATOB H
docdaTos.

JIaGopaTopHbIe ONBITHI

5. BsaumopencTBue COJIell aMMOHUS CO
meiroyamu. KauectBeHHas
peaxIysiHa MOHBI aMMOHUS

11



10 TEMC

Vriepox " 9 XapakTepusoBath  daeMeHThl IVA-  rpymnel  (moarpynmel | KP 3 JleMOHCTpauu:
o YIJ€pO/ia) Ha OCHOBE MX IOJIOYKEHHS B IEPUOJANIECKOH CUCTEME U

KpEeMHHIN OCOOEHHOCTEN CTPOEHHMS MX ATOMOB. 5 3
OOBACHAT, 3aKOHOMEPHOCTHM M3MEHEHMsI CBOICTB 3JEMEHTOB 8. Mozemu KpHCTAITMYECKUX PEIIETOK
IVA- rpymmsL. asMasa u rpaduTa.
XapakTepu3oBaTh AJUIOTPOIHIO YIVIEPOAA KaK OJHY W3 NPUUYUH 9. OOpa3ubl MPUPOAHBIX KapOOHATOB U
MHOT000pa3usi BEIIECTB. CHIIMKATOB.
OnuceiBaTh CBOMCTBa BELIECTB B XOJA€ JIEMOHCTPAIMOHHOTO U
1a00paTOPHOTrO skcnepumenTta.  Cobmonath TEXHUKY JlaGopaTopHbIe ONbITHI
6e3onacHocTd. COMOCTAaBISATH CBOMCTBA OKCHUIIOB Yriepoja Hu KauecTBeHHas peaxius Ha
KPEMHUS, OOBACHATL NPHYMHY HUX DPa3au4Ms. Y CTaHABIUBATDH TJIEKUCIIBIN Ta3.
NPUHAUIEKHOCT  BEHIECTB K ONPENENEHHOMY  KIaccy 7. KauectBeHHass  peakums  Ha
COEIMHEHUH. 5 KapOOHAT-NOH.
Jloka3bIBaTh KMCIOTHBIA XapaKTep BBICIIMX OKCHAOB yriepoja U
KpEeMHUs IIpakTnuyeckas padora Ned.Ilonyuenue
3aITHCEIBATE YPABHEHNS PEAKIII B HOHHOM BHJLE. S O e acttne ero
Ocywecmenamo 83aUMOnNpespaujeHus Kapbonamos u Bsaumonpespawenue  kapoonamos
euopokapbonamog. PacnozHaBaTh ONBITHBIM MYTEM YTIIEKUCIIBIN 2udpoKapboHaml
ra3, kapOoHar-uoHsl. lMcnosib30BaTh NMpUOOPETEHHBIE 3HAHUS U
YMEHHMSI B PAKTUYECKON JESTENILHOCTH U TTOBCETHEBHOM KHU3HU C
LIeJIbI0 00pallleHUs C BEIECTBAMHU U U HKOJOTMYECKH I'PaMOTHOIO
MOBEJICHUS B OKpY>Kalollei cpene.
BbuucnsaTh Mo XMMHUYECKHUM YpaBHEHHSIM Maccy, OO0bEM WU
KOJINYECTBO OJHOTO M3 MPOAYKTOB PEaKLUU IO MAacce UCXOIHOI0
BEIIECTBA, O0BbEMY HJIM KOJHUYECTBY BEIECTBA, COJEPIKAILEro
ONPENENEHHYIO JOJIIO TPUMECEM

MeTaib 14 XapakTepu3oBaTh METa/UIbl HAa OCHOBE WX TONOKCHHA B | KP4 | JlemoncTpamum:

NEPUOINYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHUS UX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMICTB 3JEMEHTOB IIO
NepUuoay U B A-Tpymmax.

HccrnenoBath CBOMCTBA H3yYaeMbIX BEIIECTB.

OOBACHATH 3aBUCUMOCTb (PU3MYECKHUX CBOMCTB METAJJIOB OT BHJIa
XUMHUYECKOM CBA3M MEXIY UX AaTOMaMH.

HaGmonate M omnuceiBaTh XuMudeckue peakuuu HaOmonats
JEMOHCTPUPYEMBIE U CAMOCTOSITENBHO TPOBOIUMBICOIBITHI.
OnuceiBaTh  CBOMCTBA  M3Y4aeMbIX BEIIECTB HAa  OCHOBE
HaOJII0ICHUH 32 UX MpEeBpaIleHUsIMU.

Jloka3piBaTh aM(OTEpHBIN XapaKTep THAPOKCUAA AIFOMUHUS .

10. O6pa3upl BaXKHEHIMX COCIUHEHHI

HATpHs, _ Kajus, MPUPOAHBIX
COeIMHEeHN N Mar"us, KaJbIus,
AJIIOMUHUS, PYy]I JKeJe3a.

11. B3aunmoneiicTBHe IICJIOYHBIX,

MEIOYHO-3EMEIbHBIX METAJUIOB |
ATFOMHHUS C BOJIOW.

12. Cxxuranue xenesa B kucinopoje . Ka-
YECTBEHHBIC pEaKIMH Ha  HOHBI
JKeJiesa
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CpaBHUBaTh OTHOILIEHHE THUIPOKCHUIOB HATpUs,
AJTIOMHMHUSA K PACTBOPAM KM CJIOT U IIET0YEH.

CoOmronaTh  TeXHUKY 0€30MacCHOCTHM MpHU  OOpaimieHus ¢
XUMHYECKOM TOCy0H ©  JabopaTOpHBIM  OOOPYJIOBAHHEM.
OcCyIIecTBIISATh PeaKIuy, MOATBEPKIAIOIINE TEHETUIECKYIO CBSI3b
MEKJIy  HEOPraHMYECKMMH  COEIAMHEHUAMH.  3aluChIBaTh
YpaBHEHUs peakluii B MOHHOM BHJIC.

0o0miaTh 3HAHWS M JeNaTh BBIBOJBI O W3MCHCHUH CBOWCTB
METaJIJIOB B MEpHOJaXx M A-Tpynnax NepHOAHMYECKONH CHCTEMBI.
[IporHo3upoBaTh CBONCTBA HEW3YYEHHBIX OJJIEMEHTOB U HX
COEIMHEHM Ha OCHOBE 3HAHHI O MEPUOINYECKOM 3aKOHE.
Hcnonp3oBaTh  mpuoOpeTEéHHBIE 3HAHHUA W yMEHUA B
MPAKTUYECKON AESATENIbHOCTH U TOBCEAHEBHOW >KHU3HHU C IIEJIBIO
oOpalieHus ¢ BEUIECTBAMU M SKOJOTHYECKH TI'PaMOTHOTO
MOBEJICHHS B OKPYKalOUIE cpene.
BbuucnsaTh MO XMMHUYECKUM YpaBHEHHUSM Maccy OOBEM WU
KOJIMYECTBO OJTHOTO M3 MPOJYKTOB PEAKIMH MO Macce MCXOTHOTO
BEIIECTBA, OOBEMY HIM KOJMYECTBY BEIIECTBA, COACPKAIIETO
OnpeAenEHHYIO 1010 TPUMECEH.

KajJpousa H

[Tonp3oBaThcs MHpOPMAIHEl U3 APYTUX UCTOYHUKOB JIJISI KPATKUX
cooO1reHnil 0TOBUTh KOMIIBIOTEPHBIE MIPE3EHTALIUU 110 TEME

13. Tlomy4yenue ruapoKcuaa aTFOMUHUS
Y B3aUMOJIEH CTBHE €T0 C KUCIOTaMHU
U 11eJI04aMHU

JlaGopaTopHbie ONbITHI

8.M3yuenne 00pa3oB METAILIOB
9.B3aumoseiicTBUE METAaJUIOB C PacTBO-
aMHM COJICH.

0.03HakoMiIEeHHE CO CBOWCTBAMHU H

MIPEBPALCHUSIMHI KapOOHATOB U
I'UIpOKapOOHATaMHU.
11.Pacrio3HaBaHue  HMOHOB  HaTpHs,

Kajiyd, KaJblIu 1 6ap1/151.

IIpakTuueckass padora Ne 5.Pemenue
JKCIIEPUMEHTANBHBIX 3a/Jad [0 TeMe
«MeTasl ¥ UX COCAUHEHUS.

Kpartkuii 0630p 7 CocTaBisiATh  MOJIEKYJISPHbIE W CTPYKTYPHbIE  (DOPMYIIBI TIpakTHyeckas pabora
. yraeBogoponoB. Omnpenessith MPHHAUIEKHOCTh  BEIIECTBA K Ne6CocraBiaenue Mojaesielil MOJIEKYT

BOKHCUIIIIX ONpeneNEHHOMY KIacCy OPraHUuEeCKUX COEIMHEHUIA. IJIEBOI0POIOB

OpPraHUYECKUX 3anuceiBaTh ypaBHEHMs 13eakiis 3aMeleH sl U IPUCOESTUHEHHUS C ﬁeMOHCTpaHI/II/I:

BEILECTB. y4acTHem OpraHUYecKuX BCIIIECTB. Ha6monats 14. Mozieu MONeKy Il OpraHH9EeCKHX
JIE€MOHCTPUPYEMBIE OTIBITHL. COEIMHEHHUA.
OnuchiBaTh ~ CBOMCTBA  HM3y4aeMbIX BEIIECTB HA  OCHOBE 15. PacTBOpeHME IIMLIEPHHA B BOJIE.
HaOJII0ICHH I 3a UX MPEBPALlEHUSAMHE %9 %BOHCTB& YKCYCHOM KHMCIIOTBL.
V4aCTBOBTY B COBMCCTHOM OGCYAICHIN PESYISTATOR OMIITO. 17- Kaucorseimas peatauut ma patas.
[TpoBOMUTEL KAYECTBEHHBIE PEAKIINM HA HEKOTOPBIE OPraHHUYECKHEe TIOMMIPONTHIEHA ’
BEIIECTBA.
Ilonp3oBatbcs MHGOpMALMeil W3 JIPYrUX HCTOYHHKOB IS
KPaTKMX COOOIIECHUH.I'0OTOBUTH KOMITLIOTEPHBIE MPE3CHTAI[MU 10
TEME

Hroro 68 Kp-4 | IP-6, JIO-11, 1-18
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KaJICHIIapHO-TeMaTI/IquKOC IJIAHUPOBAHMUE

0-A Kiacca

2 4 B HeJeJI10, Bcero 68 yacos, U3 HUX 44yaca — pe3epBHOE BpeMs

CpOKH BbIIIOJIHCHUA

HaumeHnoBanue pa3aeja nporpamMmbl 1 KOJIHYECCTBO
yacosB. TeMbI, BX0oAAIIUE B pa3aeJibl IPOrpaMmMbl

HpaKTI/I‘leCKafl 4acTb

HpaKTPl‘leCKaﬂ YacTb

NpuMevYaHu
(¢

Ne
HMara HMara IIpakTH4eckast 4yacThb
NpoBeIeHNs | MPOBeETCHHST JemoncTrpanuu JlabGopaTopHbie ONbITHI
n/ 110 IJIAHY o gakry
11
Pa3znen 1.MHoroo6pa3ne XuMH4eCKMX peaKkuuii
(15 4.)
Tema 1. Knaccupuxkanusa XuMHYECKHX pPeaKkIuii
(6 4.)
1 03.09 [TosTopenne.CTpoeHue BemmecTa. Bupl
' XuMuueckoil cesasu. Th
2. [ToBTopenne Crenens okucaeHus. OKUCIUTEIBHO-
07.09 BOCCTaHOBUTENbHBIE peakuu. Meton
AJNIEKTPOHHOTO OasiaHca.
3. Peakuuu coenuHenus, pa3ioxKeHus, 3aMeIeHUs 1
10.09 00OMEHa C TOUKH 3PEHUsI OKUCIICHUS U
BOCCTaHOBJICHUS
4. Tenooit 3(pekT XMMUUECKUX peakuui. Ok30- 1 | 1.IIpuMepsl 3K30- 1
14.09 SHAOTEPMUYECKUE peaklnu. TepMOXuMUYECKre SHIOTEpPMHYECKHX PeaKLuii
pacyeThl.
5. CkopocTh XuMHueckux peakuuil. [lepsona- 2.M3y4enne BIUSAHUS
17.09 YaJbHbIC PEACTABIICHUS O KaTaJINU3e. YCJIOBHI TIPOBE/ICHUS
XUMHUYECKOM peakiiuy Ha eé
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CKOPOCTb.

21.09

OOpatumeble 1 HeoOpaTuMbIe peakiuu. [loHsaTue o
XUMHYECKOM PaBHOBECHH

Tema 2. XumMHYecKue peakiiuu B pacTBOpax.
DueKTpoJauTHYECKad auccomuanus (9 4.)

24.09

ONEKTPONUTHI U HEAIEKTPOJUThI . CyIHOCTD
IpoLiecca MEKTPOJIUTHYECKON JUCCOLUALINH.

28.09

Jlmccommanys KUCIOT, OCHOBAaHUM M COJICH.
CnaOble 1 cubHbIE 3J1EKTPOIUThI. CTEneHb
Juccouanuu

01.10

Peakuuu moHHOro 0OOMEHA U YCIOBUS UX
IIPOTEKAHUS.

JI/O 1.Peakiuu oOMeHa
MEXIy pacTBOpaMu
3JIEKTPOJINTOB

10

05.10

XHUMHYECKHE CBOMCTBA OCHOBHELIX KJIACCOB
HEOPraHUYECKUX COCTMHEHUH B CBETE Mpe] -
CTaBJICHHH 00 3JICKTPOJUTHYCCKOM TN CCOIUAIINN
(ocHOBaHUSA)

11

08.10

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKNUX COCIMHEHNH B CBETE MPE -
CTaBJIEHUI 00 3JIEKTPOJIUTUYECKOM
JUCCOIUAITUU(KUCIIOTHI)

12

12.10

XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEIMHEHUN B CBETE MPE] -
CTaBJICHHH 00 3JICKTPOJIUTHIECKOM
JIACCOITUATTAHN(COJTH )

13

15.10

IpakTnueckas padora Ne 1. Pemenue skcne-
PUMEHTaJbHBIX 33a4 10 Teme «CBoicTBa KUCIIOT,
OCHOBAHMI M COJIEH KaK JIEKTPOIUTOBY.

IT/P Ne 1

14

19.10

O6061menue no temam «Knaccudukanus
XUMUYECKUX PEAKIUIN» U «DNEKTPOIUTHYECKAS

JUCCOLaLs
Pemenue pacueTHbIx 3a1a4

15

22.10

KounTposbnas padoraNel 1o temam «Kmaccudu-
Kalnuia XUMHYCCKUX pea1<uuﬁ» n «BHGKTDOJ'II/ITI/I-
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yecKas JUCCOLIUAIHS.

Pa3znen 2 Muoroo0Opasue Bemects(46 1)
Tema 1.Hemetamuasl. I'anorensl. (5 4.)

16 Hemerasibl. 'anorensl. O0mas xapaktepuctuka | 3.Du3nuecKue CBONCTBA
26.10 rajJoreHoB 10 UX MOJIOKEHUIO B IEPUOIHYECKON raJloreHoB.
TabIMIle U CTPOCHUE UX aTOMOB.
17 Xmop. CBolCTBa U IPUMEHEHHE XJIOpa
09.11
18 XJIOPOBOIOPO/: TIOJIYUEHHE U CBOMCTBA.
12.11
19 ConsiHast KUCIIOTa U €€ COJH. JI/O 2.KauectBeHHbIE
16.11 PEaKIIMU Ha COJITHYIO
KHCJIOTY U XJIOPHUBI.
20 19.11 IpakTnueckas padora Ne 2. V3zyuenue cBoicTB IT/P Ne 2
' COJITHOM KU CJIOTBI.
Tema 2.Kucaopoa u cepa (8 u.)
21 Kucnopon u cepa. Ilosnoxenue kuciopona u cepbl | 4. AJIIOTpOnHEBIE JI/O 3.03HaKoMJICHHE C
23 11 B HCpI/IO,Z[I/IIICCKOI/I CHUCTEME XI/IMI/II‘IIZCKI/IX MO]II/I(bI/IKaLH/H/I CCPHIL. 06pa3uaMH cepel U eé
AJIEMEHTOB, CTPOCHHE UX aTOMOB. AJJIOTPONUS N T i——
CepBhL.
22 CBoiicTBa U IPUMEHEHHUE CEPBI.
26.11
23 30.11 CepoBonopon. Cynbhuast 5.006pa3sipl IPUPOTHBIX
' Cynb(HIOB U CYIb(ATOB.
24 03.12 Oxkcup cepri(1V). CepHucras KuciaoTa v €€ COJH.
25 Perienne pacuéTHBIX 3a/1a4.
0712 Boluncienus no XuMM4€CKUM ypaBHEHHUSIM MacCChl,

o0beMa UM KOJIMYECTBA OJHOTO M3
MIPOAYKTOBPEAKIIMH 10 MACCE UCXOTHOTO
BEIIECTBA U BELIECTBA, COJEPIKALIETO
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ONPEAEICHHYIO JIO0 TPUMECEH.

26 Oxkcup cepsi( V). CepHas kuciaoTa v €€ COJIH. JI/O 4.KavyecTBeHHBIC
10.12 peaxImu Ha Cyibguo-,
' cynbum- v cymbdar-
HOHBI B PaCTBOpE.
27 14.12 OxucnuTenbHblE CBOMCTBA KOHIIEHTPUPOBAHHON
' CEPHOM KHCIIOTHI.
28 IIpakTnyeckas padora 3. Pemenue skcne- IT/P Ne 3
17.12 pUMEHTaNbHBIX 3a/1a4 1o TeMe «Kucnopos u
cepay.
29 KonTpoabnas padoraNe2 1o teme:
21.12 «HemeTanmbi»
Tema 3.A30t1 u docdop (10 4.)
30 [Tonosxenue a3zota u ocdopa B MepuOIUIECKOM
24.12* CUCTEME XUMHYECKHUX JIEMEHTOB, CTPOCHUE X
aTOMOB. A30T: CBOMCTBA U IPUMEHEHHUE.
31 11.01 Ammuak. @uznyeckrue 1 XUMMUIECKHE CBOMCTBA. 6.1lomydenne amMmmuaka u
' [Tonyyenue u npuMeHeHne €ro pacTBOpEHHE B BOJIE.
32 Conu aMMOHUS. JI/O 5.B3aumoneiicTBue
COJIENl aMMOHHUS CO
14.01 [IEJIOYaMH.
KauecTtBennas peaxuus
Ha MOHbl aMMOHMUS.
33 Oxcunpl azota (Il u 1V)A3orHas kuciora.
18.01 Crtpoenue monekynbl. CBoiicTBa pa3daBieHHON
A30THOM KM CJIOTBI.
34 2101 CBolicTBa KOHIIEHTPUPOBAHHOM a30THOW KM CJIOTBI
35 25 01 Conu a30THOM KUCITOTHL. A30THBIE YIOOpEHUS 7.00pasipl MPUPOIHBIX HU-
TpatoB U Gocdaros.
36 28.01 docdop. Amnorponus pocdopa. CBoiicTBa
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docdopa

37 01.02 —= Oxcun ocdopa(V). DocdopHas KuCI0Ta U €&
COJIH.
38 04.02 ®ocdopnas kucnota u eé¢ comn. PochopHbie
' yao0peHus
Tema 4. Yriepoa u kpeMHuii(9 4.)
39 [Tonmoxenue yriaepona u KpeMHUS B IEpUO- 8.Mopemm
08.02 JINYECKOM CUCTEME XUMHUECKUX 3JIEMEHTOB, KPUCTAJUTNYECKUX PEHIETOK
' CTpOEHHE UX aTOMOB. AJUIOTPOITHBIE MOIU (PUKa- anmasa u rpadura.
MU yraepoja.
40 11.02 XUMHUYECKHE CBOMCTBA yriepoaa. AxcopOrus.
41 15.02 YrapHblii ra3, CBOHCTBA, (PU3NOIOTHIECKOE
. ' JIECTBUE HA OPraHU3M.
42 Yrnekucnelid ra3. YronpHas KHCJIOTAa U €€ COJIH. JI/O 6.KauectBennas
KpyroBopor yriepoaa B npupoze. peaKiys Ha YrIeKUCIIbIi
18.02 ras.
JI/O 7. KauectBeHHast
peaxims Ha KapOOHaT-
HOH.
43 IIpakTuueckas padora Ne4. yrinepoaa (IV) u IT/P Ne 4
25 02 M3y4EHHE ero cBOMCTB. Pacno3HaBanne
' kapOoHaToB. B3anmonpeBpanieHue kapOOHAaTOB B
TUAPOKapOOHATHI
44 01.03 KpeMmHWuii 1 ero coejHeHMs.
45 04.03 Kpemnuesas kucnora u ee conmu Crekno. Llement | 9.00pa3ibl npupoaHbIX
. ' KapOOHATOB M CHUJIMKATOB.
46 11.03 O0600menne mo reMe «Hemerauisny
47 15.03 Kountpoabnast pa6ora Ne3 o teme
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«HemeTanibl»

Tema 5. MeTtaniabl (14 4.)

48 Mertanisl. I1onokxeHne MeTaJuIoB B 10.06pa3tb! BakHEHIIIX JI/O8.U3yuenue
MEPUOANYECKON CUCTEME XUMHYECKUX JIEMEHTOB | COCMHEHUI HATpHs, Kajus, 06pa3sLOB METAIUIOB.
22.03 J1. 1. MenneneeBa. MeTtamandeckas CBS3b. MPUPOIHBIX COEMHEHUI
®du3nyeckne cBoiicTBa MeTaiuioB. CINIaBBEI METal MarHus, Kaabllus,
J0B. Haxoxx1eHue MeTaJuioB B MPUPOAE AIFOMUHHS, Py KeJe3a.
49 Xumudeckue cBocTBa MeTaioB. P aktuBHOCTH | 11.B3anMopeiicTBre JI/O 9.B3zaumoneiicTBue
01.04 (3TEKTPOXUMHYECKHI DSl HATIPSKCHHH ) LIET0YHBIX, IIEIOYHO- METaIUIOB ¢ PacTBOPaMH
. MeTasuioB.O01e CIOCOOBI UX MOTYYCHHUS 3eMeJIbHBIX METAIUIOB U coneii
METAJIJIOB. ATIOMHHUS C BOJIOH. )
50 05.04 [llenounkie Mmetamibl. HaxoxaeHne B mpupoze.
' duzndeckre U XUMUYeCKIe CBOMCTBA.
51 OKcuabl ¥ TUIPOKCHU/IBI IIETOYHBIX METAJLIOB. JI/010.PacnioznaBanue
12.04 IIpruMeHenue MEeJ0YHBIX METAIIIOB. MOHOB HATpHs, Kamus,
KaJIBITUHU 1 Oapusl.
52 [IIénouno3zeMensHbBIe MeTaIbl. HaxoxgeHue B
15.04 npupoze. Kansnuii u ero coetuHeHus.
JKécTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHUs JI/O11.031aKkoMIeHHE CO
CBOMCTBaMH U
53
19.04 MpEBPAIICHUIMA
KapOOHATOB U
TUIPOKapOOHATOB.
Amomunnii. Haxoxnenne B mpupoae. CBoiicTBa 12.Tlonmy4yeHue THAPOKCHIA
54 29 04 AITIIOMUHUSA AJIFOMHUHUS U B3au-
' MOJECHCTBHE €TI0 C
KHUCJIOTaMH U IIejioyaMu
55 26.04 AmdoTepHOCTh OKCHAA U TUAPOKCH]IA ATFOMUHUS.
56 27.04 Keneszo. Haxoxnenue B mpupone. CBolicTBa 13.KauecTBeHHBIC pEaKIMH
) Kejesa. Ha MOHBI JKeje3a
57 03.05 Coenunenus xenesa. [loBroperue u o0o0meHne

HU3y4YCHHOI'O I10 TEMC «Metas
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IIpakTnuyeckas padora Ne 5. Pemenue skcne-

58 06.05 PUMEHTAIBHBIX 3a71a4 TI0 TeMe «MeTasbl U uX
COEZIUHEHU.

59 10.05 Konrpoabnast paéora Ned no teme «MeTayuisl
Pa3znen 3.0pranuveckas xumus(7 4.)

60 VYrnesogoponel. IlpenenbHsle  (HachleHHBIE) | 14 Monemu MOJIEKYT IT/P Ne 6

JI€BOJIOPO/IBI. .
13.05 pakTHdeckas padora Ne6 CocrasiieHue OPTAHHMHCCIHX COCHMHCITHH.

Mojiesiel MoJIeKyJ1 yriieBogoponos HenpenenbHbie
(HEHACBHILIIEHHBIE) YTIIEBOAOPOIBI.

61 17.05 IIpousBoansie yrieBonoponos. CiupTsl. 15. PacTBOpenue riuieprHa

. ' B BOJIC.
62 20.05 Kapbonosslie kuciaotel. CroxHbie 3¢upbl. Kupsl 16.CBolicTBa yKCyCHOM
' KHCJIOTBL.
63 VrieBoabl. AMUHOKHUCIIOTEL benku. 17.KadecTtBeHHast peakius
25.05 Ha KpaxMaJl.

64 [ToBTOpenue «Hemeranasn»

65 IToBTOpenue «Metamb»

66 IToBTOpenne «Opranuueckrue coeJuHEHUS

67 IToBTOpEeHNE

68 IToBTOpEeHNE
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Ka.]'leHIlapHO-TeMaTI/I‘leCKOG IVIAHUPOBAHHUC

9-b kJacca

2 4 B HeJeJI10, Beero 68 yacos, u3 HUX 4 Yaca — pe3epBHOE BpeMs

CpoKH BbINOJTHEHHUS HanmenoBanue paszjesia NporpaMMbl d KOJIHYECTBO IIpakTHYecKas YacTh IMpakTuyeckas yacThb IMpumeyan
Ne )I I[ qacoB. TeMLI, BXoAsdAIUe B pa3ae/ibl IPOrpaMmMbl ue
ara ara IIpakTHYeckast 4acTh
NPOBE/ICHH | MPOBETCHHS JdemoHcTpanun JlaGopaTopHbIe ONBITHI
1/ | 5 no nuany no pakry
Pa3znen 1.MHoroo0pa3ne XuMU4eCKUX peakuuii
(A5 4.)
Tema 1.Knaccnpukanuss XMuMHYECKHX pPeaKIuii
(6 4.)
1. 04.09 [ToTOopenue.Ctpoenue BemiecTBa. Buib
' XuMH4YeCcKoi cBs3u. Th
2. IToBTropenne Crenens okuciaeHus. OKUCINTEIBHO-
06.09 BOCCTaHOBUTENIbHBIC peakiuu. MeTos
AJIEKTPOHHOTO OasaHca.
3. Peakuiuu coenvHeHus1, pa3aoxKeHus, 3aMeIeHUs U
11.09 o0MeHa C TOUKH 3pPEHUS OKUCIEHUS 1
BOCCTaHOBJICHHS
4, Tennooii 5ppexT xumMuueckux peakuui. Ok30- U | 1 TIpumepsl 5K30- 1
13.09 SHAOTEPMHUYECKHUE PEAKIMU. TepPMOXUMHYECKHAE SHIOTEPMUUECKHX PEaKIHil
pacyeThl.
5. CkopocTbh xuMudeckux peakuuil. [lepona- 2.3yuyeHue BIusSHUA
18.09 YaJbHbIE MIPEACTABIICHUS O KaTaJlu3e. YCIIOBHI TIPOBEICHUS
' XUMHUYECKON peaKIHX Ha e€
CKOPOCTb.
6. 20.09 OO6patumbie 1 HeoOpaTuMbie peakiuu. [loHsTrue o
' XUMHYECKOM PaBHOBECUU
Tema 2. XumMnuyeckue peakum B pacTBopax.
duekTpoauTHYecKas guccounanus (9 4.)
7. 25 09 DJIEKTPOJUTHI U HENEKTPOJUTHI . CyIIHOCTh

poIiecca 3JIEKTPOIUTUYECKON TUCCOIMAIINH.
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27.09

Juccouunanus KUCIOT, OCHOBAHUH U COJIEH.
CnaOble 1 cubHbBIE 3JIeKTPOJIUTHI. CTEneHb
JIUCCOIAIIIT

02.10

Peakiium nOHHOro 0OMEHA U yCIIOBUS UX
MPOTEKAHUS.

JI/O 1.Peakuuu oOMeHa
MEX]Ty PacTBOpaMHu
3IIEKTPOJINTOB

10

04.10

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COCTMHEHUN B CBETE MMPEJ -
CTaBJICHUI 00 3JIEKTPOIUTHUECKOM JTMCCOIIUALIUN
(ocHOBaHUS)

11.

09.10

XUMHYECKIE CBOMCTBA OCHOBHLIX KJIACCOB
HEOPraHUYEeCKUX COCTMHEHUHN B CBETE Mpes -
CTaBJIEHUH 00 3JIEKTPOJIUTHUECKON
JIUCCOLMAITUU(KHUCIIOTHI)

12.

11.10

XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUN B CBETE MPE/ -
CTaBJICHUI 00 3JIEKTPOJMTUYECKOM
JIACCOIHAITUH(COITH )

13.

16.10

IIpakTnueckas padora Ne 1. Pemenue skcne-
PUMEHTAIBbHBIX 3a7a4 10 TeMe «CBOMCTBA KUCIIOT,
OCHOBAHUU U coJiell KaK 3JIEKTPOIUTOBY.

IT/P Ne 1

14.

18.10

O606menue no Temam «Knaccudukanus
XUMHUYECKHUX PEAKIUI» U «DIEKTPOINTHY €CKas

Jucconuanus»
Pemenue PAaCUYCTHBIX 3a/1a4

15.

23.10

KonTpoabnas padoraNel no temam «Knaccudu-
Kalus XMMUYECKUX peakuuil» U « DJIeKTPOIUTH -
qyecKasi TUCCOLUaLUs».

Pa3znea 2 Muorooopasue BemectB(46 4)
Tema 1.Hemeranasbl. I'ajiorensl. (5 4.)

16.

25.10

Hemetanbl. I'anorensl. O01ias XxapakTepucTuka
raJIOTeHOB I10 UX MOJIOKEHUIO B TEPUOANYECKOI
TabJaMIe 1 CTPOEHHE UX aTOMOB.

3.Pu3nyeckue CBOMCTBA
TraJoreHoB.

17.

06.11

Xiop. CBoOMCTBa U MPUMEHEHUE XJI0pa
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18.

XJIOPOBOIOPO/: TIOJIyYEHUE U CBOMCTBA.

08.11
19. ConsiHast KucClIOTa U €€ COJH. JI/O 2.KauyectBeHHbIE
13.11 DPEAKINH Ha COSTHVIO
KHCJIOTY U XJIOPHUIBI.
20. 15.11 IpakTnueckas padora Ne 2. V3yuenue cBoiicTB IT/P Ne 2
' COJISIHOM KHUCJOTBI.
Tema 2.Kucaopoa u cepa (8 u.)
21. Kucnopon u cepa. Ilosnoxenue kuciopona u cepbl | 4. AJIIOTpONHEIC
2011 B [IEPUOJINYECKON CUCTEME XUMUYECKUX MOANU(HKALIAH CEPBL. *
' AJIEMEHTOB, CTPOCHHUE X ATOMOB. AJLIOTPONUS
Cephl.
22. CBOIICTBA U MPUMEHEHUE CEPBI.
22.11 P P
23. 2711 CepoBopopon. Cynbhust 5.00pas31p! MPUPOTHBIX
’ Ccynb(hUI0B U CYIb(HaTOB.
24, 2911 Oxkcun cepri(1V). Cepuucras kuciora v €€ CoJ.
25. Pemenue pacuéTHBIX 3a1a4.
Bbruncnenns no XuMM4E€CKUM ypaBHEHHUSIM MacChl,
04.12 o0beMa MM KOJIMYECTBA OJIHOTO U3
' MPOAYKTOBPEAKIIUU IO MAaCCe UCXOTHOTO
BELIECTBA U BEILECTBA, COJIEPHKAIIETO
OMNPENEIICHHYIO JOJII0 TPUMECE.
26. Oxkcup ceprl(VI). Cepnas kucnora u €€ coJu. JI/O 4 KadecTBeHHBIC
06.12 peakuuu Ha cyb@uo-,
' cynvum- v cymbdar-
HOHBI B paCTBOpEC.
27. 11.12 OKHCIUTETbHBIE CBOWCTBA KOHIIEH TPUPOBAHHOM
‘ CEpPHOI KUCIIOTHI.
28. 13.12 IIpakTnuyeckas padora 3. Penienue skcne- IT/P Ne 3
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PUMCECHTAJIbHBIX 3aaa4 110 TEME ((KI/ICJ'IOPOI[ n
cepay.

29. KontpoabHasi pa6otaNe2 mo teme:
18.12 «HemeTanms»
Tema 3.A30T1 u docdop (10 4.)
30. [Tonoxenue azota u ¢pocdopa B mepuoIuyecKoi
20.12 CHCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T: CBOWCTBA U IPUMEHEHHE.
31 25 12 Amvmuak. ®U3MYecKrue U XMMHUYECKHE CBOMCTBA. 6.ITonmy4yeHne aMmuaka u
' [Tony4uenue u npuMeHeHne €ro pacTBOPSHHUE B BOJIC.
32. Conu aMMOHUH. JI/O 5.BzanmoneiicTBue
coJiell aMMOHHUS CO
27.12 IIEJIOYaMH.
KauectBennas peakuus
Ha MOHbI aMMOHUA.
33. Oxcuapt azota (11 u 1V)A3otHas kucnora.
10.01 Crpoenne monekyinbl. CBoiicTBa pa3daBiieHHON
A30THON KU CIOTBHI.
34. CBoiicTBa KOHLIEHTPUPOBAHHOM a30THOMN KHCJIOTBI
15.01
35. 17.01 Counu a30THOM KUCIOTHL. A30THBIE YJOOpEHUS 7.006pas3iibl MPUPOTHBIX HHU-
TpatoB U docharos.
36. dochop. Annorponus pochopa. CBoiicTBa
22.01 dochopa
37. 2401 Oxkcun pochopa(V). ®ochopnas kucinoTa u eé
COJIH.
38. 2901 dochopnas kuciota u e€ conn. PochopHbie

yInoopeHus

Tema 4. Yriepoa nu kpeMHuii(9 4.)
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39. [Tonoxxenue yriiepoaa 1 KpEMHHUS B TTEpUO- 8.Monemm
3101 JINYECKOM CHCTEeMEe XUMHUECKHX 3JIEMEHTOB, KPUCTAJUTNYECKUX PELIETOK
‘ CTPOCHHE UX aTOMOB. AJUIOTPOITHBIE MOIM (hHKa- anmasa u rpadura.
UM YTIIEpOa.
40. 05.02 XuUMHUUYECKHE CBOMCTBA yriepoaa. AxcopOmus.
07.02
41. 12.02 YrapHsIii ra3, CBOUCTBA, (PU3HOIOTHICCKOC
' JIEIICTBHE HA OPraHu3M.
42. JI/O 6.KauectBennas
. . peakuys Ha yrIIeKUCIIbIH
14.02 VYraekucnsii ra3. YrojbHas KUCI0Ta U €€ COJH. ras.
Kpyrosopor yriepona B mpupoze. JI/O 7 KauectBenHas
peaxmus Ha KapOOHaT-
HOH.
43. IIpakTnueckas padora Ned. yriepoaa (IV) u IT/P Ne 4
19.02 M3y4YEHHUE €ro cBOWCTB. Pacno3HaBanue
‘ kapOoHaToB. BzanMonpespaiienue kapOOHATOB B
TUIPOKapOOHATHI
44. 21.02 KpeMuUii 1 €ro coevHenus.
45, 26.02 Kpemnuesas kucnora u ee conu Crekino. [{lement 9.00pa3mbl MPUPOIHBIX
' KapOOHATOB M CHUJIMKATOB.
46. 28.02 O6o006mmenue no Teme «Hemeramibn
47. KonTpoJsbnas padora Ne3 o reme
05.03 «HemeTanmb»
Tema 5. Metaiasbl (14 4.)
48, MerTanasl. I1onoxxeHne MeTaJuIOB B 10.06pa3iibl BaxKHEHIIIX J1/O8 Usyuenne
NEPUOMICCKOM CHCTEME XUMUIECKHUX dJIEMCHTOB | COCJMHEHHUIT HATPHUS, KA, | oGpasioB METAILIOB.
07.03 . Y. MenneneeBa. Merammueckast CBS3b. TPUPOHBIX COSTUHCHUI

dusnueckue ceorcTBa MeTaiuioB. CIIaBhI METAI
70B. Haxoxx1eHne MeTajlsioB B MPUPOAE

MarHusl, KaJbIus,
AJFOMUHMS, Py JKeJe3a.
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49, XUMHYECKHE CBOMCTBA MeTAJLIOB. P aktuBHOCTH | 11.B3aumoneiicTeue JI/O 9.BzaumoeiicTBue
12.03 (oMEKTPOXMMUYECKHUN Pl HAITPSKEHUI ) IEJIOYHBIX, MIET0YHO- METAIUIOB ¢ PACTBOPaMH
- MeTasoB.O01Me cnocoObl KX MOMTy4eHHUs 3eMEeJbHBIX METAIUIOB U o
¥ conei
METAJLJIOB. AJFOMUHMS C BOJIOM. '
50. 02.03 [lenounkie Mmetamuel. HaxoxaeHne B mpupoze.
' Pu3NYECKUE U XUMUYECKHE CBOMCTBA.
51 OKcHUIBl M THAPOKCUIBI MIETOYHBIX METAIIIOB. JI/O10.PaciosnaBanue
04.04 [TpuMeHeHue 1EeN0YHbIX METAIIIOB. MOHOB HaTpus, Kaus,
KaJbIIMW 1 0apHsl.
52. [IIénmouno3emenpHbIC MeTaIUIBL. Haxoxgenue B
09.04 npupoze. Kanabnuii u ero coennHeHus.
53. JKécTkocTb BOABI M CIOCOOBI €€ yCTpaHEHUS JI/O11.03HaKkoMmeHnE €O
CBOMCTBaMU U
11.04 MPeBPALEHUSIMU
peBp
KapOOHATOB U
THIIPOKapOOHATOB
54, Amomunnii. Haxoxnenue B npupone. CBoricTBa 12.ITomy4yeHne THAPOKCHIA
ATFOMHUHUS QIFOMUHUS U B3aH-
16.04
’ MOJEICTBUE €r0 C
KHCJI0TaMH1 U 1iejioyaMun
55. 18.04 AmdoTepHOCTh OKCHAA U THAPOKCH]IA ATIOMUHUSL.
56. 23 04 Keneszo. Haxoxnenue B mpupone. CBoiicTBa 13.KauecTBeHHbBIE peakiun
' JKeEJie3a. Ha HMOHBI XKCJIC3a
57. 25 04 Coenunenus xxenes3a. [loBropenue u 006001IeHNE
' M3Y4YEHHOr0 no teme «MeTtayibn
58. IIpakTnuyeckas padora Ne 5. Pemenue skcne-
28.04 PUMEHTANIBHBIX 33J1a4 10 TeMe «MeTasuibl 1 UX
COEIHCHUS.
59. 07.05 KonrpoJabnas padora Ned no teme «MeTajuisl
Pa3znen 3.0pranunyeckast xumusi(7 4.)
60. 14.05 VYrnesopoponsl.  Ilpenenbubie  (HachlEeHHbIE) | 14 Moem MOTEKyI TII/P Ne 6

YTJIEBOJIOPOJIBL.

Opra’Hn4CeCKruXx COCHHHCHHﬁ.




IIpakTnuyeckas padora Ne6 CocraBieHue
MOZENEN MOJIEKYJ yriaesogopoaos Henpenensubie
(HEHACBHIIIIEHHBIE) YTIIEBOAOPOIBI.

61. 16.05 IIponsBoansie yriaeBogoponos. CiupThI. 15. PacTBOpeHue riuieprHa
. B BOJIC.
62 21.05 Kapbonosslie kucnotel. CroxHbie 3¢upbl. Kupsl 16.CBoiicTBa ykcycHOM
: KHUCIIOTBI.
63 YriaeBoabl. AMUHOKUCIOTEL belkn. 17.KayecTBeHHas peakius
23.05 Ha KpaxMaJl.
64 IToBTOpenune «Hemeramib»
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Ka.]'leHIlapHO-TeMaTI/I‘leCKOG IVIAHUPOBAHHUC

9-B kJjacca

2 4 B HeJeJI10, Beero 68 yacos, u3 HUX 4 4aca — pe3epBHOE BpeMs

CpoKH BbINOJTHEHHUS HanmenoBanue paszjesia NporpaMMbl d KOJIHYECTBO IIpakTHYecKas YacTh IMpakTuyeckas yacThb IMpumeyan
Ne )I I[ qacoB. TeMLI, BXoAsdAIUe B pa3ae/ibl IPOrpaMmMbl ue
ara ara IIpakTHYeckast 4acTh
NPOBE/ICHH | MPOBETCHHS JdemoHcTpanun JlaGopaTopHbIe ONBITHI
1/ | 5 no nuany no pakry
Pa3znen 1.MHoroo6pa3ne XuMH4eCKHX PeaKkuid
(A5 4.)
Tema 1.Knaccnpukanuss XMuMHYECKHX pPeaKIuii
(6 4.)
1. 04.09 [ToTOopenue.Ctpoenue BemiecTBa. Buib
' XuMH4YeCcKoi cBs3u. Th
2. IToBTropenne Crenens okuciaeHus. OKUCINTEIBHO-
06.09 BOCCTaHOBUTENIbHBIC peakiuu. MeTos
AJIEKTPOHHOTO OasaHca.
3. Peakuiuu coenvHeHus1, pa3aoxKeHus, 3aMeIeHUs U
11.09 o0MeHa C TOUKH 3pPEHUS OKUCIEHUS 1
BOCCTaHOBJICHHS
4, Tennooii 5ppexT xumMuueckux peakuui. Ok30- U | 1 TIpumepsl 5K30- 1
13.09 SHAOTEPMHUYECKHUE PEAKIMU. TepPMOXUMHYECKHAE SHIOTEPMUUECKHX PEaKIHil
pacyeThl.
5. CkopocTbh xuMudeckux peakuuil. [lepona- 2.3yuyeHue BIusSHUA
18.09 YaJbHbIE MIPEACTABIICHUS O KaTaJlu3e. YCIIOBHI TIPOBEICHUS
' XUMHUYECKON peaKIHX Ha e€
CKOPOCTb.
6. 20.09 OO6patumbie 1 HeoOpaTuMbie peakiuu. [loHsTrue o
' XUMHUYECKOM PaBHOBECUU
Tema 2. XumMnuyeckue peakum B pacTBopax.
duekTpoauTHYecKas guccounanus (9 4.)
7. 25 09 DJIEKTPOJUTHI U HENEKTPOJUTHI . CyIIHOCTh

poIiecca 3JIEKTPOIUTUYECKON TUCCOIMAIINH.

28



27.09

Juccouunanus KUCIOT, OCHOBAHUH U COJIEH.
CnaOble 1 cubHbBIE 3JIeKTPOJIUTHI. CTEneHb
JIUCCOIAIIIT

02.10

Peakiium nOHHOro 0OMEHA U yCIIOBUS UX
MPOTEKAHUS.

JI/O 1.Peakuuu oOMeHa
MEX]Ty PacTBOpaMHu
3IIEKTPOJINTOB

10

04.10

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX COCTMHEHUN B CBETE TPET-
CTaBJICHUI 00 3JIEKTPOIUTHUECKOM M CCOIUALIUN
(ocHOBaHUS)

11.

09.10

XUMHYECKIE CBOMCTBA OCHOBHLIX KJIACCOB
HEOPraHUYEeCKUX COCTMHEHUHN B CBETE Mpes -
CTaBJIEHUH 00 3JIEKTPOJIUTHUECKON
JIUCCOLMAITUU(KHUCIIOTHI)

12.

11.10

XHUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUN B CBETE MPE/ -
CTaBJICHUI 00 3JIEKTPOJMTUYECKOM
JIACCOIHAITUH(COITH )

13.

16.10

IIpakTnueckas padora Ne 1. Pemenue skcne-
PUMEHTAIBbHBIX 3a7a4 10 TeMe «CBOMCTBA KUCIIOT,
OCHOBAHUU U CcOJIel KaK 3JIEKTPOIUTOBY.

IT/P Ne 1

14.

18.10

O606menue no Temam «Knaccudukanus
XUMHUYECKHUX PEAKIUI» U «DIEKTPOINTHY €CKas

Jucconuanus»
Pemenue PAaCUYCTHBIX 3a/1a4

15.

23.10

KonTpoabnas padoraNel no temam «Knaccudu-
Kalus XMMUYECKUX peakuuil» U « DJIeKTPOIUTH -
qyecKasi TUCCOLUaLUs».

Pa3znea 2 Muoroo6pa3ue BemecTB(46 4)
Tema 1.Hemeranasbl. I'ajiorensl. (5 4.)

16.

25.10

Hemetanbl. I'anorensl. O01ias XxapakTepucTuka
raJIOTeHOB I10 UX MOJIOKEHUIO B TEPUOANYECKOI
TabJaMIe 1 CTPOEHHE UX aTOMOB.

3.Pu3nyeckue CBOMCTBA
TraJoreHoB.

17.

06.11

Xiop. CBOWCTBA U MPUMEHEHUE XIT0PA
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18.

XJIOPOBOIOPO/: TIOJIyYEHUE U CBOMCTBA.

08.11
19. ConsiHast KucClIOTa U €€ COJH. JI/O 2.KauyectBeHHbIE
13.11 DPEAKINH Ha COSTHVIO
KHCJIOTY U XJIOPHUIBI.
20. 15.11 IpakTnueckas padora Ne 2. V3yuenue cBoiicTB IT/P Ne 2
' COJISIHOM KHUCJOTBI.
Tema 2.Kucaopoa u cepa (8 u.)
21. Kucnopon u cepa. Ilosnoxenue kuciopona u cepbl | 4. AJIIOTpONHEIC
2011 B [IEPUOJINYECKON CUCTEME XUMUYECKUX MOANU(HKALIAH CEPBL. *
' AJIEMEHTOB, CTPOCHHUE X ATOMOB. AJLIOTPONUS
Cephl.
22. CBOIICTBA U PUMEHEHUE CEPBI.
2211 P P
23. 2711 CepoBopopon. Cynbhust 5.00pas31p! MPUPOTHBIX
' Ccynb(hUI0B U CYIb(HaTOB.
24, 2911 Oxkcun cepri(1V). Cepuucras kuciora v €€ CoJ.
25. Pemenue pacuéTHBIX 3a1a4.
Bbruncnenns no XuMM4E€CKUM ypaBHEHHUSIM MacChl,
04.12 o0beMa Wi KOJIMYeCTBa OAHOTO W3
' MPOAYKTOBPEAKIIUU IO MAaCCe UCXOTHOTO
BELIECTBA U BEILECTBA, COJIEPHKAIIETO
OMNPENEIICHHYIO JOJII0 TPUMECE.
26. Oxkcup ceprl(VI). Cepnas kucnora u €€ coJu. JI/O 4 KadecTBeHHBIC
06.12 peakuuu Ha cyb@uo-,
' cynvum- v cymbdar-
HOHBI B paCTBOpEC.
27. 11.12 OKHCIUTETbHBIE CBOWCTBA KOHIIEH TPUPOBAHHOM
' CEpPHOI KUCIIOTHI.
28. 13.12 IIpakTnuyeckas padora 3. Penienue skcne- IT/P Ne 3
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PUMCECHTAJIbHBIX 3aaa4 110 TEME ((KI/ICJ'IOPOI[ n
cepay.

29. KontpoabHasi pa6otaNe2 mo teme:
18.12 «HemeTanms»
Tema 3.A30T1 u docdop (10 4.)
30. [Tonoxenue azota u ¢pocdopa B mepuoIuyecKoi
20.12 CHCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHUE UX
aTOMOB. A30T: CBOWCTBA U IPUMEHEHHE.
31 25 12 Amvmuak. duznyueckue 1 XMMUYECKUE CBOMCTBA. 6.ITonmy4yeHne aMmuaka u
' [Tony4uenue u npuMeHeHne €ro pacTBOPSHHUE B BOJIC.
32. Conu aMMOHUH. JI/O 5.BzanmoneiicTBue
coJiell aMMOHHUS CO
27.12 IIEJIOYaMH.
KauectBennas peakuus
Ha MOHbI aMMOHUA.
33. Oxcuapt azota (11 u 1V)A3otHas kucnora.
10.01 Crpoenne monekyinbl. CBoiicTBa pa3daBiieHHON
A30THON KU CIOTBHI.
34. CBoiicTBa KOHLIEHTPUPOBAHHOM a30THOMN KHCJIOTBI
15.01
35. 17.01 Counu a30THOM KUCIOTHL. A30THBIE YJOOpEHUS 7.006pas3iibl MPUPOTHBIX HHU-
TpatoB U docharos.
36. dochop. Annorponus pochopa. CBoiicTBa
22.01 dochopa
37. 2401 Oxkcun pochopa(V). ®ochopnas kucinoTa u eé
COJIH.
38. 2901 dochopnas kuciota u e€ conn. PochopHbie

yInoopeHus

Tema 4. Yriepoa nu kpeMHuii(9 4.)
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39. [Tonoxxenue yriiepoaa 1 KpEMHHUS B TTEpUO- 8.Monemm
3101 JINYECKOM CHCTEMEe XUMHUECKHX 3JIEMEHTOB, KPUCTAJUTNYECKUX PELIETOK
' CTPOCHHE UX aTOMOB. AJUIOTPOIHBIE MO (PrKa- anmasa u rpadura.
LIUU yTaepoja.
40. 05.02 XuMHU4ecKkre CBOMCTBA yriepoaa. AncopOorus.
07.02
41. 12.02 YrapHsIii ra3, CBOICTBA, GUHOTOTUYECKOE
' JIEIICTBHE HA OPraHu3M.
42. JI/O 6.KauectBennas
. . peakuys Ha yrIIeKUCIIbIH
14.02 VYruekucnsiii ra3. YrojpHas KHCIIOTa U €€ COJIU. ras.
Kpyrosopor yriepona B mpupoze. JI/O 7 KauectBenHas
peaxmus Ha KapOOHaT-
HOH.
43. IIpakTnueckas padora Ned. yriepoaa (IV) u IT/P Ne 4
19.02 M3y4YEHHUE €ro cBOMCTB. Pacno3HaBaHue
' KapOoHaToB. B3anMmonpespaiienrne kapooOHATOB B
TUIPOKapOOHATHI
44. 21.02 KpeMuUii 1 €ro coevHenus.
45, 26.02 Kpemnuesas kucnora u ee conu Crekino. [{lement 9.00pa3mbl MPUPOIHBIX
: KapOOHATOB M CHUJIMKATOB.
46. 28.02 O6o006mmenue no Teme «Hemeramibn
47. KonTpoJsbnas padora Ne3 o reme
05.03 «HemeTanmb»
Tema 5. Metaiasbl (14 4.)
48, MerTanasl. I1onoxxeHne MeTaJuIOB B 10.06pa3iibl BaxKHEHIIIX J1/O8 Usyuenne
NEPUOMICCKOM CHCTEME XUMUIECKHX JJIEMECHTOB | COCJMHEHHUIT HATPHUS, KA, | oGpasioB METAILIOB.
07.03 . Y. MenneneeBa. Merammueckast CBS3b. TPUPOHBIX COSTUHCHUI

dusnueckue ceorcTBa MeTaiuioB. CIIaBhI METAI
70B. Haxoxx1eHne MeTajlsioB B MPUPOAE

MarHusl, KaJbIus,
AJFOMUHMS, Py JKeJe3a.
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49, XUMHYECKHE CBOMCTBA MeTAJLIOB. P aktuBHOCTH | 11.B3aumoneiicTeue JI/O 9.BzaumoeiicTBue
12.03 (9MEKTPOXMMUYECKHUN PsIJl HANIPSKEHHH ) IEJIOYHBIX, MIET0YHO- METAIUIOB ¢ PACTBOPaMH
: MeTasoB.O01Me cnocoObl KX MOMTydeHHUs 3eMEJIBHBIX METAJUIOB U coneii
METAJIJIOB. aJIFOMUHUS C BOJIOM. ’
50. 02.03 [lenounkie metamuibel. HaxoxaeHne B mpupoe.
' DOu3nYeCKUe U XUMUYIECKHE CBOMCTBA.
51 OKcHUIBl M THAPOKCUIBI MIETOYHBIX METAIIIOB. JI/O10.PaciosnaBanue
04.04 [IpumeHeHue MIeI0YHBIX METAILIOB. MOHOB HATpHs, Kamus,
KaJbIIMW 1 0apHsl.
52. [IIénmouno3emenpHbIC MeTaIUIBL. Haxoxgenue B
09.04 npupoje. Kanpnuii u ero coeguHeHus.
53. JKécTkocTb BOABI M CIOCOOBI €€ yCTpaHEHUS JI/O11.03HaKkoMmeHnE €O
CBOMCTBaMH U
11.04 NpEBpaIEHAIMA
KapOOHATOB U
THIIPOKapOOHATOB
54, Amomunnii. Haxoxnenue B npupone. CBoricTBa 12.ITomy4yeHne THAPOKCHIA
16 04 AJTFOMUHUA AJIFOMUHHUA U B3an-
) MOJIEHICTBHE €TI0 C
KHUCJIOTaMH U LIeJio4aMiu
55. 18.04 AmdoTepHOCTh OKCHAA U THAPOKCH]IA ATIOMUHUSL.
56. 2304 Keneszo. Haxoxnenue B mpupone. CBoiicTBa 13.KauecTBeHHbIC PeaKIuu
) JKeJies3a. Ha NOHHBI KEJIC3a
57. 25 04 Coenunenus xenesa. [loBroperue u 00o0meHne
' M3Y4YEHHOro no teme «MeTtayuib
58. IIpakTnuyeckas padora Ne 5. Pemenue skcne-
28.04 PUMEHTANIBHBIX 33J1a4 10 TeMe «MeTasuibl 1 UX
COCTMHCHHUSD).
59. 07.05 KonrpoJabnas padora Ned no teme «MeTajuisl
Pa3znen 3.0pranunyeckast xumusi(7 4.)
60. 14.05 Vrnesogoponel. IlpenenbHsle  (HachllEHHBIE) | 14 Monem MOJIEKYJT IT/P Ne 6

YTJIEBOJIOPOJIBL.

Opra’Hn4CeCKruXx COCHHHCHHﬁ.




IIpakTnuyeckas padora Ne6 CocraBieHue
MOZENEN MOJIEKYJ yriaesogopoaos Henpenensubie
(HEHACBHIIIIEHHBIE) YTIIEBOAOPOIBI.

61. 16.05 IIponsBoansie yriaeBogoponos. CiupThI. 15. PacTBOpeHHe riuieprHa
. B BOJIC.
62 21.05 Kapbonosslie kucnotel. CroxHbie 3¢upbl. Kupsl 16.CBoiicTBa ykcycHOM
: KHUCIIOTBI.
63 YriaeBoabl. AMUHOKHUCIOTEL bejkn. 17.KayecTBeHHas peakius
23.05 Ha KpaxMaJl.
64 IToBTOpenune «Hemeramib»
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