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IHosicHuTe IbHAS 3aNIMCKA

AKTYAJIIBHOCTb U HASHAYEHUME ITPOI'PAMMBI
AKTYaJIbHOCTH NPOrPaMMbl:BHEYPOUHAs MPOrpaMma « XUMUYECKUN aHATU3)
CIOCOOCTBYET OCBOCHHIO CUCTEMBI 3HAHUH O (PyHIaMEHTaIbHBIX 3aKOHAX, TEOPHUSX,
dakTax XUMUHU, HEOOXOAUMBIX JIJIsl IOHUMAHUsSI HAYYHON KapTHUHBI MUPA;
OBJIA/ICHUIO YMECHUSIMHM: XAPAaKTEPU30BATh BEIIECTBA, MATEPUAIIbI U XUMHUECKUE
pEaKIMK; BBIMOIHATH JJA00PATOPHBIE SKCIIEPUMEHTHI; TPOBOUTH PACUETHI 11O
XUMUYECKUM (DopMysiaM U ypaBHEHUSIM; OCYIIECTBIISATh MOMCK XUMUYECKON
uH(GOPMAITIHU U OLICHUBATH €€ IOCTOBEPHOCTh; OPUEHTUPOBATHCA U TPUHUMATH
penieHus B IpoOJIEeMHBIX CUTYaIIMSIX;
Pa3BUTHIO MO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN B MPOLECCE U3YUEHHS] XUMUYECKOW HayKH U
€€ BKJIaJla B TEXHUYECKUW MPOTPeCcC [IMBUIN3ALMU; CIIOKHBIX U POTUBOPEUUBBIX ITyTEH
pa3BUTHS UJIEU, TEOPUN U KOHLIENIIUNA COBPEMEHHON XUMUU;
BOCIHUTAHMIO YOSKIEHHOCTH B TOM, YTO XUMUS — MOIIIHBIN MHCTPYMEHT BO3/ICHCTBHUS
Ha OKPY>KalolyI0 Cpelly, U UyBCTBA OTBETCTBEHHOCTH 3a MPUMEHEHHUE MOJTyYEHHBIX
3HAHUU U YMEHHU;
NPUMEeHEHUIO NMOJYYeHHbIX 3HAHUN U YMeHUH 1711 6e301acHoi paboThl ¢
BELIECTBAMHU B JJaOOpaTOpUH, OBITY M HAa POU3BOJCTBE; PEIICHHS MPAKTUYECKUX 3a1a4
B IIOBCEIHEBHOM KU3HH; IPEAYITPEKICHHUE SBICHUN, HAHOCAIHUX BPEJ 3I0POBBIO
YyeJioBeKa M OKpYy:KaroUlel cpejie; MPOBEACHMS UCCIIEJOBATENbCKUX padoT;
CO3HATEJILHOTO BbIOOpa npodeccuu, CBI3aHHON C XUMUEH.
Hanpasyienne BHEYPOUHO AeSITEILHOCTH: YUICHUE C YBICUCHUEM.
BoOyueHnnXuMunOobIlI0€3HAYEHUEUMEETIKCIIEPUMEHT U aHANU3. AHAIU3UPYS
PE3yABTATHIIPOBEAEHHBIX OIBITOB, ydaluecs yOeKIaloTcsa B TOM, YTO T€ WU HHbBIC
TEOPETUUYECKUE TMPEACTABICHUS COOTBETCTBYIOT WJIM MPOTUBOPEYAT PEATBHOCTH.
TOJIBKO OCYIIECTBISAA XUMHUYECKMH AaHAIW3 MOYKHO HPOBEPHUTH JTOCTOBEPHOCTH
IIPOTHO30B, CJEJIAHHBIX HAa OCHOBAaHMWH TEOpPUHU. B mporecce sKCnepuMEHTaIbHOU
paboThl yyamuecs MPUOOPETAIOT OMNBIT [O3HAHMS PEANTbHOCTH, SIBISIOLIUNACS

BaXXHBIM 3TarioM (OPMHUPOBAaHUA y HHUX YOEKIEHUH, KOTOpbIE, B CBOI OYEpE.b,



COCTaBJISIFOT OCHOBY HAYYHOI'O MHUPOBO33PEHHUSI.
Buenpenue o6opynoBanus mudpoBoi jabopatopuu 1eHTpa «Touka poctay
MO3BOJIUT KAYECTBEHHO M3MEHUThL Ipolecc 0o0yueHus: xumuu. KoimuecTBeHHBIE
OKCIIEPUMEHTHl W aHAIM3bl TO3BOJISAT TOJYyYaTh JOCTOBEPHYIO HWH(GOPMAIHIO O
MPOTEKaHUM TE€X WIM MHBIX XHMHYECKHX IpoIleccax, O CBoicTBax BemiecTB. Ha
OCHOBE  TIOJIYYEHHBIX  OKCIEPUMEHTAIBHBIX  JAHHBIX  OOy4aemMble  CMOTYT
CaMOCTOATENLHO  JelaTh  BBIBOABI,  0000IIaTh  pe3yibTaThbl,  BBIABISTH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO OyAET CIOoCOOCTBOBATh MOBBIIMICHUIO MOTHUBAIIUU
00y4YeHHUs IMKOJIbHUKOB.
Ucnonb3zoBanneobopynoBanusa«ToukapocTaynpupeann3anuIanH0o0pa3oBaTeIbHOM
MPOTrPaMMBbITIO3BOJISET
Cc030amupyciloeus.
JUISIPACIIMPEHUSACOAEPIKAHUSAIITKOIbHOTOXUMHUYECKOT000pa30BaHuUsI,;
JUISIIOBBIIIICHUATIO3HABATEIbHOMAKTUBHOCTHOO Y a0 X CSIBECTECTBEHHOHAY YH
ol o0JacTu;
JUISL pa3BUTUSA JIMYHOCTH peOEHKa B Tpolecce OOy4YeHUsT XUMHH, €ro
CIIOCOOHOCTEH,
bopMHUPOBAHUANYOBIETBOPEHUSCOIIUATBHO3HAUMMBIXUHTEPECOBUIIOTPEOHOCT
eH;
JUTSIpa0OTHICOIAPEHHBIMUTITKOIPHIKAMU,OPTaHU3AIIMUIXPA3BUTHUSABPA3TUIHBIX00
JacTsX 00pa3oBaTebHON, TBOPUECKON NEATETHHOCTH.
Jlns obecnieueHus EIOCTHOCTH 3HAHUM JIeJIaeTCsl OCHOBHOM YIOp Ha €AMHYIO MPUPOAY
oOpa3oBaHMsI XMMHYECKHUX CBfA3€H, Ha YETKOE T[OHMMaHHUE CTPOEHUS aToMa,
MCII0JIb30BAHUY MPUEMA NIEPEKPECTHBIX CCHIJIOK HA Pa3HbIE pa3Aeibl, YTO MPEANOoIaractT
UX BBIOOPOYHOE MOBTOPHOE U3YUCHHE C IEIIBI0 3aKPEIICHUS! TPOUIEHHOTO.

Lean u3ydeHHs1 NPOrpaMMbl BHEYPOUYHOI 1eATeILHOCTH

«XHMHYECKHH AHAJIU3» B Y4eOHOM ILIaHe:

- pa3BUTHE TIO3HABATEIHHOUN NIEATEILHOCTH OOYYaIONIUXCS Yepe3 aKTUBHBIE (POPMBI U

METO/1bl O0yUYEHHUS;



- pa3BUTHE TBOPYECKOr0 TMOTEHIMANa OOydYalolUUXCsl, CIOCOOHOCTH KPUTHUECKU

MBICJIUTB;

- 3aKpEIUICHUE U CUCTEMATH3alUsl 3HAHUMOOYYaroIMXCs 110 XUMHH;

- o0yuyeHHMEe OCHOBHBIM TOJXOJAaM K PEIICHUIO PacyYeTHBIX 3a7ad 10 XHUMHH,

HECTaHAAPTHOMY PELICHUIO MPAKTUYECKHUX 3a/1ay.

-yMeHue padborath ¢ 00opyoBanuemM 1udpoBoit 1aboparopun «Touka poctar

3amaum nporpamMMbl Kypca BHEYPOUHOM AeATEILHOCTH « XUMHYECKUI aHATU3»:

Pa3BUTh YMEHHUS CaMOCTOATENbHO padoTaTh C JIMTEPATypoOd, CUCTEMATUYECKU

3aHUMAThCS PEIICHUEM 3a/1a4, paboTaTh C 3aJaHUSIMU PA3JIUIHBIX THIIOB,

- HAy4YUTh O0yYaIOIIMUXCs IPUEMaM PEIIeHUs 3a1a4 Pa3TuYHbIX TUIIOB;

- 3aKpENUTh TEOPETHUUECKUE 3HAHUS OO0yYaroluXcsl MO HamOoJiee CIOKHBIM TEeMaM

Kypca o0IIei 1 OpraHnYecKor XUMUH;

- CImocoOCTBOBATh MHTErpAllMM 3HAHUM Yyyalluxcs IO NpeIMeTaM eCTEeCTBEHHO-

HAYYHOI'O LMKJIA IPU PELIEHUHU PACUETHBIX 3a/1a4 N0 XUMUU;

- IPOJIOJKUTH (POPMUPOBAHUE YMEHHS AHAIIU3UPOBATH CUTYAIUIO U JIENIATh MPOTHO3HI.
MecTO0 BHEYPOUHOH AEATEJIbHOCTH «XMMHUYECKHHA aHATU3» B Y4eOHOM ILIaHe:

[Iporpamma paspaborana Ha 34 wyaca (1 wac B Hememo). B cooTBercTBHHM ¢

IIPOU3BOJICTBEHHBIM KaJICHJIapeM JaHHas padoyasi mporpaMMa y4uTels pacCUrTaHa Ha

33 yueOHbIX Yaca. 1 yac BbIIAJAET B CBA3M C MPa3THUYHBIMU JHIMU.

P deKTUBHOCTH NPOPUIBLHOT0 KOMILIEKTA 00opynoBanus «Touka Poctay

[TpodunbHblil KOMIUIEKT oOOpyAoBaHus uLeHTpa «Touka poctay obecnedynBaeT

3¢ (pexTUBHOE JTOCTHXKEHHE O0O0pa30BATENbHBIX PE3YJIbTATOB OOYYAIOMIMMUCS 110

porpaMmaM €CTeCTBEHHOHAy4YHOW HaIpaBJICHHOCTH, BO3MOXHOCTb YTIyOJIEHHOTO

U3Y4YeHHUS  OTHCNbHBIX MPEAMETOB, B TOM uyuciae Uil (QopMuUpoBaHUS

U300peTaTenbCKOro,  KpEeaTHMBHOIO,  KPUTHYECKOIO  MBINUICHMS,  pPa3BUTHUSA

(GYHKIIMOHAIBHOW TPAMOTHOCTH Y 00YyYaronInuXcsi, B TOM YHCIIe €CTECTBEHHOHAYYHOU

Y MaT€MaTH4YECKOU.

DKCIEPUMEHT U aHAJIU3 ABJISIETCS UICTOUHUKOM 3HAHUWM M KPUTEPUEM UX UCTUHHOCTH

B Hayke. KoHuenuus coBpeMeHHOro oOpa3oBaHus MOAPA3yMEBAET, YTO B y4EOHOM

JKCIIEPUMEHTE BEYIYIO pOJIb JTOJKEH 3aHSATh CaMOCTOSITEIbHBIN



VICCIIEIOBATEIbCKANM YUCHUYECKUN SKCIIEPUMEHT.

CoBpeMEHHBIE HKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS [0 XUMHH YK€ TPYIHO
NOpENCTaBUTh 0€3 HCIOIb30BaHUS HE TOJBKO AaHAJIOrOBBIX, HO M LU(POBBIX
u3MeputTenbHbIX pubopos. B denepanpHom ['ocymapcrBerHoM OOpaszoBaTtenrHOM
Crannapre (PI'OC) npornucano, 4TO OJHUMHU3 YHUBEPCAIbHBIX YUEOHBIX JEUCTBUM,
IpUOOpETAEMBIX YUAUTUMUCS, JOJHKHO CTaTh YMEHUE

«TPOBEACHUSL OMBITOB, MPOCTBHIX AIKCIEPUMEHTAIBHBIX HCCIECIOBAHUM, MPAMBIX U
KOCBEHHBIX  HM3MEPEHUM C  HUCIOJIb30BAHMEM  AHAJOTOBBIX U HHUQPPOBBIX
U3MEPUTEITBHBIX TPHOOPOBY.

XYUMHUYECKHM aHalu3, MPOBOJMMBIA Ha TPATUIMOHHOM 000pyIOBaHUU, O€3
IpUMEHEHUS HU(POBBIX JaOOPATOPUIA, HE MOXKET O3BOJIMTH B MTOJIHOM MEpE PEIINUTh
BCE 33/1a4¥ B COBPEMEHHOM IIKOJIE. DTO CBSI3aHO C PAIOM IPHUUYHUH:
TpaauIMOHHOEMIKOIEHOE000PY TI0BAHUEN3-3a0T PAHUUEHUATEXHUYECKUX

BO3MOKHOCTEW HE MO3BOJISAET MPOBOAUTH MHOTHE KOJMYECTBEHHBIE UCCIIEIOBAHUS;
JUTUTENBHOCTHITPOBEACHUSXUMUYECKUXHUCCIIEIOBAHUITHEBCETIACOTIIACY ETCSACIIUTEND
HOCTBIO YUEOHBIX 3aHSATHII;
BO3MOXHOCTHIIPOBEICHUSIMHOTUXUCCIICIOBAHUHOTPAHUIMBACTCATPEOOBAHUSIMUTEXH
UK 0€30TaCHOCTH U JIp.
HudposasnadopaTopuanoIHOCTbIOMEHAETMETOANKYUCOIEPKAHUEIKCIIEPUMEHTATILHOM
NEATEeNIbHOCTU U PEIIaeT BhllenepeynciaeHHbie mpooiemsl. [llupokuii ciekTp J1aTYMKOB
MIO3BOJISIET y4alMMCA3HAKOMUThCACTIapaAMETPaMU
XUMHAYECKOTOOKCIIEPUMEHTAHETOJIBKOHAKAYECTBEHHOM, HO M Ha KOJWYECTBEHHOM
ypoBHe. Ludposas naboparopusi mMo3BoOJISET BECTH JIUTEIbHBIM KCIEPUMEHT JaKe B
OTCYTCTBHUE AKCIEPUMEHTATOPA, a 4acToTa 170:¢
MU3MEPEHUNHEIIO/IBJIACTHAYEIIOBEYECKOMY BOCIIPHUSITHIO.

B mpormecce ¢opMupoBaHusi SKCIEPUMEHTAIbHBIX YMEHUH YYEHUK O0O0ydaeTcs
IPEICTaBIATh UHPOPMALIUIO 00 UCCIIEIOBAHNN B YETHIPEX BUAAX:

B BepOaJbHOM: OIKCBHIBATh AKCIEPUMEHT, CO3[aBaTh CIOBECHYIO MOJENb
JKCIEpUMEHTa,  (QUKCUpOBaTh  BHHMAHUE HA  HU3MEPSIEMbIX  BEJIMYMHAX,

TCPMHUHOJIOTHH,



B TaOJMYHOM: 3aIOJHATH TAOJWIBI JIAHHBIX, JIKAIIUX B OCHOBE ITOCTPOCHHSI
rpadpukoB (TIpU ATOM y Y4YaIIUXCS BO3HHKACT TIEPBUYHOE TIPEJCTABJICHUE O
MaciTadax BeJIMYuH);

B TpadrueckoM: CTpOUTh rpaduKu MO TAOJIWYHBIM JTAHHBIM, YTO AT BO3ZMOXKHOCTh
nepexoaa K BBIABHKCHHUIO THIIOTE3 O XapaKTePe 3aBUCUMOCTH MEXKITY BEITUYMHAMU
(mpy 3TOM YYHUTENb TOKA3bIBaCT MPEUMYIIESCTBO B BHU3YAJU3AIMH 3aBUCUMOCTEH
MEX]Ty BEJIMYMHAMH, HATJISTHOCTH U MHOTOMEPHOCTB);

B BHUJE MaTeMaTHYCCKUX ypaBHCHUH: JaBaTh MaTeMaTHYECKOEC OIHCaHUE
B3aMMOCBS3H BEJIMYMH, MaTeMaTHYECKOoe 0000IIeHNE.

MeToasl mnpenogaBaHUsl Kypca BHEYPOYHOH JAeATENIBHOCTH «XHUMHYECKUM
AHAJIN3» : TIOMCKOBBIN; yICOHBIN THAJIOT;peIIeHUE TPOOJIIEMHBIX 3a/1a49;CaMOCTOSTEIbHAS
paboTa yJamuxcsi ¢ pa3IMdHbIMA HCTOYHUKAMU WH(POPMAITUH.

Ilnanupyembie pe3yJbTATLIOCBOBEHHS KYPCA BHEYPOYHOM J1eSITeJIbHOCTH

«XHMMHUYCCKHH AHAJIU3»:

JINYHOCTHBIMH Pe3yJIbTATAMM U3YUYCHHS SBJISIOTCS CICAYIOIINE YMCHUS:

OCO3HaBaTh C€IWHCTBO M IIEJOCTHOCTh OKPYKAIOMIETO MHpPa, BO3MOXXHOCTH €TO0
MTO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KCHUHN HAYKH;

MIOCTEIIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MHMPOBO33PEHHME:  OCO3HABaTh
NOTPpeOHOCTh M TOTOBHOCTH K CamMoOOpa3oBaHWIO, B TOM WYHCIE W B pPaMKax
CaMOCTOSITCIILHON JEATCIIbHOCTH BHE IITKOJIBI,

OIICHWBATh J>KM3HEHHBIC CHTyalldd C TOYKH 3pEHHs Oe30macHOro oOpas3a >KH3HH U
COXpaHEHUS 3]I0POBbS;

OIICHUBATH YKOJIOTHYCCKUH PHCK B3aMMOOTHOIIICHHI YEJI0BEKa U TIPUPOJIBI.
(bOpMHPOBATH 3KOJIOTHYECKOE MBINIJICHUE: YMEHUE OICHUBATHh CBOIO JICATEILHOCTh U
MOCTYTIKH JIPYTHUX JIIOJICH ¢ TOYKH 3PCHUS COXPAHCHUS OKPYKAIOIIECH CpeJbl - rapaHTa
YKU3HU U 0JIaronoTyuus JiroIe Ha 3emiie.

MeranpeaMeTHbIMM  pe3yJIbTaTaMHu  SIBISETCS  (OPMHUPOBAHHE YHUBEPCATBHBIX
yueonsix aerctuitl (YVYI).

Pecviamuenvie YYII:




CaMOCTOSITENIbHO OOHapyXKUBaTh U (POPMYIHPOBaTH YUEOHYIO MpPOOJIEMY, OMpPENesTh
LeJIb y4eOHO! JesITeIbHOCTH;

BBIJIBUT'aTh BEPCUU PELICHUS MPOOJIEMBbl, OCO3HABaTh KOHEUHBIM pE3yJibTaT, BIOUPATH
U3 MPEAJIOKEHHBIX U UICKAaTh CAMOCTOSITEIBHO CPEJICTBA JOCTHXKEHHUS LIEIIN;

COCTaBJISITh (MHMBUIYAIbHO WJIU B TPYNIE) IUIAH PEIICHUS POOIEMBI;

paborasg 1o IUIaHy, CBEpPATh CBOM JEHUCTBHUS C LEJIbIO M, NPU HEOOXOAUMOCTH,
UCIPABIIATH OLIMOKU CAMOCTOSTEIBHO;

B JIMAJIOTe C YUYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITENIbHO BHIPAOOTAHHBIE KPUTEPUU
OLICHKH.

Tlozuasamenvhuvie YVII:

aHaJIM3UpOBaTh, CPAaBHUBATH, KJACCUPUIMPOBATH U 0000maTh (aKThl U SIBICHUS.
BbISIBASIT IPUYUHBI U CIEACTBUS MPOCTHIX SIBJICHUU.

OCYILIECTBIIATh CpaBHEHHUE, KJIAaCCU(UKAIIUIO, CAMOCTOSTEILHO BBIOWpas OCHOBAHUS U
KPUTEPUH VISl YKa3aHHBIX JIOTUYECKUX ONepaluii;

CTPOHUTH JIOTUYECKOE PAaCCyKICHHE, BKIIOYAIOIICE YCTAHOBJIECHHUE MPUYHHHO-
CJI€JICTBEHHBIX CBS3EH.

CO3/1aBaTh CXEMAaTHUYECKUE MOJEIU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPHUCTHUK
00BeKTa.

COCTaBJISATh T€3UCHI, PA3JIUYHBIC BUIbI MNIAHOB (MMPOCTHIX, CIOXKHBIX U T.IL.).
npeoOpa3oBeIBaTh HHMOOPMAITMIO W3 OJHOTO BHUJIA B IPYTOM (TaONHITy B TEKCT H TIp.).
yMETh ONPEACNISITh BO3MOXKHBIE HCTOYHHKU HEOOXOJUMBIX CBEJIECHUM, MPOU3BOJUTH
NoucK uHGOpPMAaIMU, aHAJIU3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTD.

Kommyuukamuenvie YV/I:

CaMOCTOSITCIIBHO OpPraHU30BbIBATh y4eOHOE B3aUMOJCHCTBHE B TpyIie (OMpeaeisTh
oO1ue 1enu, pacpenemsaTh POJiu, T0rOBapUBATHCS APYT C APYTOM U T.1.).
Ilnanupyembie pe3yJibTaThl 0CBOEHUS

JlesTenbHOCTh 00pa30BaTENLHOTO YUPEXACHUsT 001Iero oOpa3oBaHusi B OO0Yy4YE€HUH
XUMUU  JIOJDKHa ~ OBITh ~ HAmpaBlieHa  Ha  JOCTIDKEHHWE  OOyJaronuMucs

cleayromux JUYHOCTHBIX PE3y/ibTaTOB:



B ILIEHHOCTHO-OPHUEHTALIMOHHOW cdepe - YyBCTBO TOPAOCTH 32 POCCUHUCKYIO
XUMUYECKYI0 HAyKy, TyMaHU3M, OTHOUIEHHWE K TPyAY, UEIEYyCTPEMIIEHHOCTb,
CaMOKOHTPOJIb U CAMOOLIEHKA;

B TpyaoBoWd cdepe - TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JdaJIbHEHIIICH
00pa3oBaTeabHOI TPAEKTOPUY;

3) B mo3HaBaTeNbHON (KOTHUTUBHOM, MHTEIUIEKTYalIbHOM) chepe —MOTUBALMS YUCHHUS,
YMEHHE YIPaBIATh CBOECH MMO3HABATEIIBHOMN 1€ATEIbHOCTBIO.

MeranpeaMeTHbIMM Pe3yJIbTATAMHU OCBOCHHUSI BBITYCKHUKAMM OCHOBHOM IIKOJIBI
IPOrpaMMBbI 10 XUMUU SIBIISIFOTCSI:

BJIaJICHUE YHHUBEPCAJIbHBIMU €CTECTBEHHO-HAyYHBIMH CIIOCOOAMHU  JESTEIbHOCTH:
HAOJIIOICHHE, M3MEpPEHUE, OKCIEPUMEHT, Y4YeOHOe HCCIIeJOBaHUE; IPUMEHEHHE
OCHOBHBIX METOJIOB MO3HAHUs (CHCTEMHO-UH(DOPMAIIMOHHBIA aHAJIN3, MOJIECTUPOBAHUE)
JUISI U3yYEHUS PA3IMYHBIX CTOPOH OKpPYXaIoLEel AeCTBUTENbHOCTH;

UCIIOJIb30BAaHUE YHHUBEPCAIBHBIX CIOCOOOB JEATEIBHOCTH M0 PELIEHUI0 MpoOJIeM u
OCHOBHBIX UHTEJUIEKTYaJIbHBIX ornepanuii: UCIIOJIb30BaHUE OCHOBHBIX
MHTEJUIEKTYaJbHbIX — omnepanuii: GopMyaupoBaHUe TUIOTE3, AaHAIW3 M  CHUHTE3,
CpaBHEHHE, OO0OOIIeHHe, CUCTeMaTH3allysl, BbIIBICHUE NPUYMHHO-CIEACTBEHHbIX
CBSI3€H, IIOMCK aHAJIOTOB;

YMEHUE TEHEpUpOBaTh HUJEU U ONPEIEHATh CpEeACTBa, HEOOXOAUMBIE I HX
peanuzanuu,

YMEHHUE OMNpEeNEesaTh eI W 3aJaud JEATEIbHOCTH, BhIOMpATh CPEACTBA pealln3aliuu
IIEJIA ¥ TIPUMEHSTH UX Ha MPAKTHKE;

UCIOJIb30BaHUE PA3IMYHBIX HCTOUHUKOB JJIs OJyYE€HUsI XUMUUECKON NH(POpMAIUH.
IIpenMeTHBIMU  pe3yJbLTATAMM OCBOCHUSI  BBIMYCKHUKAaMH  OCHOBHOM  IIKOJIBI
IPOrpaMMBbI SBJISIOTCA:

1. B mo3naBatenbHOU cepe:

- J1aBaTh ONpPEAENICHUs MU3YYECHHBIX MOHATUMN: BEIIECTBO (XMMHUYECKHI 3JIE€MEHT, aTOM,
WOH, MOJIEKYJIa, KPUCTAITIMYECKAsl PELIETKA, BEECTBO, IPOCTHIE U CIIOXKHBIE BEIIECTBA,
xumudeckas (Gopmysia, OTHOCUTENbHAs aTOMHAs Macca, OTHOCUTEIbHAsT MOJIEKYJIsipHast

Macca, BAJICHTHOCTh, OKCHUJIbI, KUCJIOThI, OCHOBaHMUSI, COJIU, aM(POTEPHOCTh, UHAUKATOD,



NEPUOANYECKUN 3aKOH, MEPUOJUYECKAs] CUCTEMA, MEepUoJuYecKas TaOiuIa, U30TOIbI,
XUMUYECKasi CBsI3b, AJIEKTPOOTPUIIATENILHOCTh, CTEMEHb OKHUCICHHS, DJIEKTPOJIUT);
XUMUYECKasi peakiusi (XUMUYECKOE YypaBHEHUE, FTEHETUYECKasi CBSA3b, OKHCJICHUE,
BOCCTAHOBIICHHE, SJIEKTPOJIUTHYECKAST TUCCOLUALINS, CKOPOCTh XUMUYECKON PEAKIIUN);
- popmynupoBaTh nepuoaudeckuii 3akox J[.M1.MenpaeneeBa u pacKpbiBaTh €ro CMbICI;

- ONHUCHIBaTh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITEILHO MNPOBEACHHBIE JKCIEPUMEHTHI,
UCIIOJIb3YSI JIJISl TOTO €CTECTBEHHBIN (PYCCKUM, pOJAHOMN) SI3bIK U A3BIK XUMHH;

- OMMCHIBATH U PaA3JIMYaTh U3yUYEHHBIC KJIACChl HEOPraHUUYECKUX COCAMHEHHH, TPOCThIE
Y CJIOKHBIE BEIIECTBA, XUMUUYECKHUE PEAKIIUY;

- KJ1acCU(PUITUPOBATH U3yUYEHHBIE OOBEKTHI U SIBJICHHUS;

- HaOII0/1aTh IEMOHCTPUPYEMBIE U CAMOCTOSATENILHO ITPOBOIUMBIE OMBITHI, XUMUYECKUE
peaKIuu, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

- JieNlaTh BBIBOABI M YMO3AKIIOUECHHUS U3 HAOIIOJCHUM, H3YYEHHBIX XUMHYECKUX
3aKOHOMEPHOCTEW, MPOTHO3UPOBATH CBOMCTBA HEM3YUYEHHBIX BEIIECTB MO AHAJIOTUU CO
CBOWMCTBAMU M3yYECHHBIX;

- CTPYKTYPUPOBATh U3YUYCHHBIM MaTepHal U XUMHUYECKYI0 UH(POPMAIUIO, MTOJYYCHHYIO
U3 IPYTrUX UCTOYHHUKOB,

- MOJEJIMPOBATH CTPOCHUE ATOMOB 3JIEMEHTOB IIEPBOTO - TPETHETO MEPUOAOB, CTPOCHUE
IIPOCTENIINX MOJIEKYJL.

2. B 11eHHOCTHO-OpHEHTAIIMOHHOM cdepe:

- aHAJIU3UPOBATh W OIICHUBATH TMOCIEICTBUS JJISI OKPYXaIOIIeH cpeabl ObITOBOM U
MPOU3BOJICTBEHHOM JESATEILHOCTH YEIOBEKA, CBA3AHHOM C IepepabOoTKOM BEIIECTB;

- Pa3bACHATH Ha npuMepax (IPUBOJIUTH MPUMEPHI, MOATBEPKIAIONINE) MAaTepUaIbHOE
€MHCTBO U B3aUMOCBSI3b KOMIIOHEHTOB >KMBOW M HEXKHBOW MPUPOJBI U YEIOBEKA KaK
BAXKHYIO YaCTh 3TOTO €IMHCTBA;

- CTPOUTH CBOE MOBEACHHE B COOTBETCTBHH C MPUHIUNAMH OEPEKHOTO OTHOIICHUS K
IIPUPOJIE.

3. B pynoBoii chepe:

- INIAaHUPOBATh U IPOBOANTH XUMHUYECKHUU OKCIICPUMCHT,



- HUCIIOJb30BaTh BEIIECTBA B COOTBETCTBUM C HUX MNPEIHA3HAYEHUEM U CBOWCTBAMH,
ONMCAHHBIMU B UHCTPYKUHUSAX 10 IPUMEHEHUIO.

4. B ciepe Oe30macHOCTH KUZHEACATEILHOCTH:

Tpe0oBaHUA K YPOBHIO NOJATOTOBKH BBINNYCKHUKOB 0 Pe3yJbTATaM O0CBOEHMSI
NMPOrpaMMbl BHEYPOUHOH AeSITEJIbHOCTH « XUMUYCCKUIN AHAJIM3»

Inamu/Ilonumame:

Basicnenuwue xumuueckue nonamus
BBISIBJISITh XapaKTEPHbIE MPU3HAKU MOHATHUI: BEIIECTBO, XUMUYECKUN AJIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJIbHbIE AaTOMHBIE W MOJIEKYJSIPHbIE MAacChl, HOH, H30TOIIbI,
XUMHUYECKAs CBSI3b, MIEKTPOOTPHULIATEIBHOCTD, BAJICHTHOCTD, CTEIIEHb OKUCIIEHUS, MOJIb,
MOJIIpHasi Macca, MOJIIPHBIM O0O0BbEM, BEIIECTBA MOJEKYISPHOIO M HEMOJIEKYJSPHOTO
CTPOEHHUS, PpPaCTBOPBL, JJIEKTPOJIUTBI M  HEIIEKTPOJUTHI,  DIEKTPOIUTHYECKAS
JUCCOoLMaNusl, TUAPOJU3, OKUCIUTEIb W BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTAHOBJICHHE, JJEKTPOJIM3, CKOPOCTbh XHMHMYECKOM pEaKLUUH, XUMHUYECKOE
paBHOBecHe, TEIUIOBOM A(h(EKT peakmuu, YriIepOIAHBIA CKeNeT, (QYHKIMOHATbHAS
rpynmna, HW30MepHUsi U TOMOJIOTHSl, CTPYKTypHasT M MPOCTPAHCTBEHHAs HW30MEpHs,
OCHOBHBIE THUIIbI PEAKIIUA B HEOPTAaHUYECKON U OPraHUYECKOW XUMMUH;
BBISIBIIAITH B3aUMOCBS3H ITOHATUM, UCIIOJIB30BaTh BAKHENUIINE XUMUYECKUE ITOHATHUS IS
00BSCHEHUS OTACNIbHBIX (PAKTOB U SIBJICHUI;
IPUHAJIEKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCAaM HEOPTaHUYECKUX COECIUHEHN;
TOMOJIOTH, H30MEPHI;
XUMUYECKUE PEAKLIUU B OPTraHUYECKON XUMHUH.

OcHogHble 3aKOHBL U MEOPUU XUMUU:
IPUMEHSTH OCHOBHBIE MOJIOKEHUSI XUMUYECKUX TEOPHUM (CTPOEHUSI aTOMa, XUMUYECKON

CBA3H, 3HCKTpOJII/ITI/I‘—ICCKOﬁ Jucconuanmnu, KHCIOT H OCHOBaHHﬁ, CTPOCHUA
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OpraHUYECKUX COCIMHEHUI, XUMUUECKON KUHETUKH) JIJI aHAJIU3a CTPOEHUS U CBOICTB
BCIIICCTB;
MMOHMMATh TPAHUILIBI IPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPUI;
Baoicneiimue sewgecmea u mamepuaiiot
KJIaCCU(UIIUPOBATH OpraHuYecKue BEIIIECTBA 10 BCEM W3BECTHBIM
KJIacCU(MKAIMOHHBIM ITPU3HAKAM;
0OBSICHATh OOYCJIOBICHHOCTh MPAKTUYECKOTO TMPHUMEHEHHUS BEIIECTB WX COCTaBOM,
CTPOECHUEM U CBOMCTBAMU;
XapaKTEepU30BaTh MPAKTUYECKOE 3HAUCHUE JAHHOTO BEIIIECTBA;
0OBSICHATH OOIIIME CITOCOOBI M MIPUHIIUITBI TTOTYUYSHHS] Han0oJiee BaXKHBIX BEIICCTB.
Ymems:
HasbiBaTh n3ydyeHHbIE BEUIECTBA 10 TPUBHAIIBHOUN WIIM MEXTYHAPOJHON HOMEHKIIATYPE.
Onpeodenamv/Knaccupuyuposamas:
BaJICHTHOCTb, CTETICHb OKUCIICHUS] XUMUYECKUX 3JIEMEHTOB, 3apsiibl HOHOB;
BHJI XUMUYECKHUX CBS3€H B COCIMHEHUSIX U TUIl KPUCTALTUYECKON PEILIETKY;
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI;
XapakTep Cpeibl BOJHBIX PACTBOPOB BEIIECTB;
OKHCJIUTENIb U BOCCTAaHOBUTE]Ib;
XUMUYECKUE PEaKIMU B HEOPTaHUYECKON M OpraHUueCKOil XuMUHM (TI0 BCEM U3BECTHBIM
KJIaCCHU(UKAITMOHHBIM ITPU3HAKAM).
Xapaxmepuszoeambw:
S, p ¥ d-311eMeHTHI o ux nosioxkenuto B [lepuoanueckoii cucteme J1.1. Menneneena;
0011IMe XUMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAIIOB M HEMETAJIJIOB,;
o0IIMe XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHWYECKUX COCAMHEHUM,
CBOMCTBA OTJICJIbHBIX MPEACTABUTEIEH 3TUX KJIACCOB;
CTPOEHUE U XMMUUYECKHUE CBOMCTBA U3YUEHHBIX OPTAHUYECKUX COCTUHEHUM.
Oovacuamo:
3aBUCUMOCTh CBOMCTB XHMMHMYCCKHMX DJJICMEHTOB M HMX COCIWHEHHH OT ITOJIOKCHUS
anemeHnTa B [lepunonnueckon cucreme JI.1. Menneneesa;

NPUPOTY XUMUYECKOU CBSI3U (MOHHOM, KOBAJICHTHOM, METAJTMYECKOM, BOJOPOIHOMN);
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3aBUCHUMOCTh CBOMCTB HEOPraHMYECKHX W OPraHUYECKUX BEHIECTB OT MX COCTaBa U
CTPOCHUS;

CYIIHOCTh HW3YYEHHBIX BHUJIOB XUMHUYECKHX pEaKIui  (JIEKTPOIUTUUYECKOU
JMCCOTMAIINHI, HOHHOTO 0OMEHA, OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIX) U COCTABJISTh MX
ypaBHEHUS;

Pewams 3a0auu:
BBIYHCIIEHHE MACChl PACTBOPEHHOTO BEIIECTBA, COJEPKAIErocs B OMPE/IEICHHOM Macce
pacTBOpa C U3BECTHOM MACCOBOM JOJIEH;
pacdeTsl: 00bEMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEAKITUIX;
pacyeThl: Macchl BEIIECTBA MM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00BEMY OJHOIO U3 YYACTBYIOIIUX B PEAKIMH BELIECTB;
pacdeTsl: TerioBoro 3dexra peaknuu;
pacyeTbl: Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIA OJHO U3
BEILIECTB JIaHO B U30BITKE (UMEET MPUMECH);
pacyeTbl: Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOJYKTa PEaKlUu, €CIU OJHO W3
BELIECTB JaHO B BHUJE pacTBOpa C OINpPEACICHHOM MacCOBOM /0Jeil pacTBOPEHHOIrO
BEILIECTBA;
Conepikanue Kypca BHEYPOYHOM 1eATEJIbHOCTH
«XumMuuyeckuil anaau3» (33 yaca)
Tema 1. OCHOBBI 3KCIEPUMEHTAJILHOM XUMMH (2 yaca)
XuMusi—
HayKa’KcrepuMeHTanbHas. [ IpaBuinaTeXxHuKnOe30nacHOCTUIIPUPad0TECIa00pATOPHBIM
000py/TI0BaHUEM.
JeMmoncTpanuonHbiiidkcnepuMedTNe1.03HaKOMIIEHHECTA00PATOPHBEIMOOOPYI0OBAaHU
eM; IpUEMBI O€30MaCHOM pabOTHI C HUM.
Tema2. Knaccupuxkanusixummieckuxpeakuuii(34)
Knaccudukanuss XUMUYECKMX PpEAKIUNA, peaKIUd COCIUHECHUS, Pa3lIoKEHUs,
3amerniennsi, oOMeHa. OKUCITUTENHHO - BOCCTAHOBUTENbHBIE peakiui. OKUCIUTEb,

BOCCTAHOBUTCJIb, ITPOLICCChI OKHUCJICHUA, BOCCTAHOBJICHUS. CocraBienue ypaBHCHI/Iﬁ
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OKHCJIMTEJIBHO - BOCCTAHOBUTEIBHBIX PEAKUUNA C MOMOIIBIO METOJA 3JEKTPOHHOTO
Oaytanca.

TernoBble 3QPEKTbl XUMUYECKHX pPEAKIUN. DK30TEPMUUYECKUE U SHIOTEPMHUYECKHE
peaKuuu.

TepMmoxummuueckueypaBHeHUs. CKOPOCTbXUMUYECKUXpeaKIuid. DaKkTOphI, BIUSIOMINEHA
CKOPOCTh XMMHUUYECKHX peakinil. [leppoHavyanbHbIe PEICTABICHUS O KaTalu3e.
JemoHcTpanuu. JleMOHCTPaLMsIOIBITOB, BBISICHAIOIIMX3aBUCUMOCTbCKOPOCTUXUMUYECK
UXPEaKIHUN OT pa3IuuHbIX (aKTOPOB.
Tabmunbi«O0paTUMBbIepeaKITuny, « XUMUIeCKoepaBHOBeCHE»,« CKOPOCTEXUMUYECKONP
eakuum». PacueTHble 3anaun. PacyeTsl o TEpPMOXMMUYECKUM YPABHEHHUSIM.
O6parumbliepeakinu. I IoHATHEOXUMUUECKOMPaBHOBECHUH.
Tema3.duekTpoauTudeckasiauccouuanus(44)

XUMHUYECKHE PpEAKLIMH, WAYINIHME B BOJHBIX pPACTBOpax. OJIEKTPOJHUTHI H
HeanekTponuThl. lonsl. KatnoHsl 1 annoHbI. [ uapaTHas Teopust pacTBOPOB.
DNEKTPOIUTUYECKAs AUCCOLMALIUS KUCIOT, OCHOBaHUM, coyiei. Criabble U CUIIbHbBIE
anekTponuThl. CTeneHb JUCCOIMaluM. Peakiuu HOHHOTO oOOMEHa. Y CJIOBUS
IIPOTEKAaHMS PEAKIIMi 0OMEHa JI0 KOHIIA. XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCJUHEHUN B CBETE MPEACTABICHUN OO0 3JIEKTPOIUTHUYECKON
JACCOLIMALINYA U OKHCJIIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIUSX.

[lonsAaTHEOTHIPOIH3E COJIEH.

PacuéreinoypaBHEHUSIMXUM. PEAKIINI,ECITMOTHON3BEIIECTBIaHOB U30BITKE.
JlemoncTpanuu. McnbiTaHue pacTBOPOB BEMIECTB HA AJIEKTPUUYECKYIO IPOBOJAUMOCTb.
JIBM>KE€HHE MOHOB B JIEKTPUUECKOM I10JIE.

JlaGopatopHbiconbITh. PeakiinnoOMeHaMex IypacTBOpPaMH JICKTPOIUTOB.

Tema 4. Kucnopon u cepa (5 1)

Kucnopon u cepa. [lomoxxenrue B IEpUOAUYECKON CUCTEME XUMUUYECKUX 3JIEMEHTOB,
ctpoenue ux aromMoB. Cepa. Amnorponus cepbl. PHU3NYECKHME U XUMHAYECKHUE
cBoiictBa. Haxoxnenue B npupojge. Ilpumenenue cepol. CepoBojopos.
CepoBomopojHas kuciora u ee coiu.KauecTBeHHas peakiusi Ha Cylb(QUI- HOHBI.

Oxkcup cepsl (IV).
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CepHast kuciora. XMMHUYECKHE CBOWMCTBA pPa30aBICHHOW WM KOHIICHTPUPOBAHHOM
cepHoii kucioThl. KauecTBeHHas peakius Ha Cylb(]ar- HOHbl. XUMUUYECKHUE PEaKIINH,
JIEXKAIUE B OCHOBE MOJIYUYCHUSI CEPHOM KUCIOTHI B MMPOMBIIIJIEHHOCTH. [[puMeneHune
CEpHOM KHUCJIOTHI.

JlemMoHCTpauuu. AJUIOTPOINHUS KHUCIOPOJa W Cepbl. 3HAKOMCTBO C 0Opas3lamu
MPUPOJIHBIX CYJIbPUIOB, CYJIb(PATOB.

JlaGopartopusiconbiThl. PacniosnaBanuecynbhu-,cynbhuT-ucyabdar-
noHoBBpacTBope IlpakTuueckas pabora. PerieHne 3KcrnepUMEHTAIbHBIX 3a/1a4

no Teme «Kucnopon u cepay.

TemaS.A3zotudocdop(64)

A3oT u docdop. IlonoxkeHre B MEPUOJUYECKON CUCTEME XMUMHUYECKUX HJIEMEHTOB,
CTpOEHHE WX aTOMOB. A30T, (M3WYECKHE W XMMHUYECKHE CBONCTBA, MOJIYYEHUE H
npuMeHnenue. KpyroBoporazora B npupoje. AMmuak. duznueckue U XUMHUECKUE
CBONWCTBa, IONy4deHHe, npumeHeHne. Conum aMMOHMA. A30THas KHUCIOTAa U €€
cBoricTBa. OKHCIIMTENIbHBIE CBOMCTBA a30THOW KHUCIOTHL. [lodydeHune a30THOMN
KHCJIOTHI B JIa0OpaTopuu. XUMHUYECKHE PEaKIIMH, JIeXkKaI[ue B OCHOBE IMOJYyYCHHS
A30THOM KUCJIOTHI B IpOMBILIeHHOCTH. [Ipumenenne. Conu. A30THBIE yA0OpEHHUS.
®ochop.Amnorponus. Puznueckue u xumudeckuecpoiictea. Oxcuadocdopa (V).
®docpopHas KkucI0Ta, €€ COJIU U yA0OPEHHUS.
Hemonctpanuu.[lonyuenneammuakaneropacTBopeHneBBoie. O3HakoMIeHueco0pasi
aMU MPUPOJIHBIX HUTPATOB, (hochaToB.

JlaGoparopHblieonbiThl. B3aumoielictBueconeiiaMmonusiconiesioyamu. O3HakoMICHUE
C a30THBIMU U POCHOPHBIMH YIOOPECHHUSIMU.

Tema6.Yriaepoaukpemuuii(3 4)

Yraepoa u kpemuuii. [lonoxeHne B NEPUOIAUYECKOW CHCTEME, CTPOECHHUE aTOMOB.
Yrnepon. Aumnorponus. Pu3MYecKHMe W XMMUYECKHE CBOWCTBA  YIJepoja.
AncopOuus. VYrapHbeiii ra3. Yriaekucnblii ras3. YrojbHas KHCIOTa U €€ COJH.
KadectBennas peakiusi Ha KapOOHAT — HOHBI. KpyroBopoT B ipupoe.
Kpemuuii.Oxkcuakpemuus(IV).Kpemuuesasikuciorauee

conu. Crexiio. LlemeHT.
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Jlemonctpanuu. Kpucrammmdeckue pemeTkd aiaMasza W rpadura. 3HaKOMCTBO C
oOpa3raMu TPHUPOJTHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMJIEHHE C PAa3IUYHBIMHU
BUJaMU TOIUIMBA. O3HAKOMJICHHUE C BUJAMM CTEKJIA.

JlaGopatopHbie OmnbITEL. O3HAKOMIICHHE CO CBOWCTBAMH M B3aMMOIIPEBPAICHUSIMHU
KapOOHATOB M ruapokapoboHatoB. KauecTBeHHbIE peakiiuu Ha KapOOHAT- U CUJIUKAT-
VIOHBI.

Tema7.00muecBoiicTBaMeTa1J10B(6 1)

Mertamnbl.  [lomoxeHnne B NMEPUOJUYECKOM  CUCTEME, CTPOCHUE  aTOMOB.
Meramnuueckas cBA3b. Du3nyecKkue CBOMCTBA. Psii aKkTUBHOCTH METAJLIOB.CBOMCTBA
MeTtaioB. O6mue crnocoOb! momyyenus. CrijiaBbl METaJIJIOB.

[[lenounsie MeTamibl. [lonoKeHHE B MEPUOIUYECKOW CHUCTEME, CTPOECHHUE aTOMOB.
duznueckue u xumuieckue ceonctpa. llpumenenune. Haxoxnenue B mpupo/e.
[Ilenouno3emenbHble MeTauibl. [lo0KeHUME B IEPUOINYECKON CUCTEME, CTPOCHHUE
aroMoB. Duznueckne u xumuueckue cpoiicTBa.llpumenenne. Haxoxnaenue B
npupoae. Marnuii UKanblMi, MX BaxHeWmme coeauHeHus. JKeCTKOCTh BOABI U
CHocoObI €€ YCTpaHEHHUS.

Amomunuii. [lonokeHue B MEPUOJUYECKOM CHUCTEME, CTPOEHHUE aTOMOB.
Ouznueckue U xumuueckue cpouctBa.llpumenenue. Haxoxmenue B mnpupoze.
AMQOTEPHOCTH OKCUJIA U TUAPOKCUA ATFOMUHUSI.

Kenezo. [lomoxeHne B MEPUOJUUECKON CUCTEME, CTPOCHUE aTOMOB. PU3NYECKUE U
xumuueckue couctBa.llpumenenue. Haxoxnaenue B 1pupone. BaxuHeumue
COCMHEHUS Keje3a: OKCUJbI, Tuapokcuanl U conu sxkene3a (II) u xemeza (IID).
KauecTBeHHas peakiys Ha HOHBI.

JleMoHcTpanuu. 3HAKOMCTBO C oOOpasllaMu BaXHEWIIMX COJICHM HaTpus, Kajusi,
MPUPOJIHBIX COCAVMHECHUW KalblUsi, PyJAaMH >Keje3a, COCAUHCHUSIMH ATFOMUHHS.
BzaumopenicTBrE METOYHBIX, IETOYHO3EMEIBHBIX METAJUIOB U AJIFOMUHUSA C BOIOM.
CoxuraHue kene3a B KUCIOPOJIE U XJIOPE.

JlabopatopHbie onbIThL. [lomydeHne ruapoKcuaa amlOMUHIS U B3aUMOJICHCTBUE €r0
¢ kucimotamuu uienoyamu. Ilomydenne rugpokcuaoB skeneza(ll) u (III) wu

BSaHMOI[CfICTBI/IC HUX C KUCJIOTaMHM U IICJII0OYaMU.
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Tema 8. Oprannyeckasi xumus (4 yaca)

3.1. Knaccudukaiuss OpraHMYecKMX COEIWHEHUN. MexayHapoaHass U TpUBHAIIbHAS
HOMEHKJIATYpa.

3.2. Teopuss CTpOEHHMS OpPraHUYECKUX COEJAMHEHHMI: TOMOJIOTHSI U H30MEPHUs
(cTpyKTypHasi U POCTPAaHCTBEHHas). B3aumMHoe BiIMsHHE aTOMOB B MoJieKyJjax. uIibl
CBA3€H B MOJIEKYJIaX OPraHMYECKHX BewlecTB. ['mOpuam3anus aroMHbIXOpOUTanIen
yriiepoaa. Pagukan. @yHKIMOHAIbHAS TPYyIINA.

3.3. XapakTepHble XMMHUYECKHE CBOWMCTBA YIJIEBOJOPOJOB: AJIKAHOB, LHMKJIOAIKAHOB,
QJIKEHOB, AJIKaJIM€HOB, AJIKUHOB, apeHOB (Ha mpuMepe OeH3osia u Toxyosa). MoHHBIN
(npaBuino B.B. MapkoBHHKOBA) M paJuKaJIbHbII MEXaHU3M PEaKLHMil B OPraHHMYECKON
XUMUHU.

3.4. XapakTepHble XUMUYECKUE CBOMCTBA MPEEIBHBIX OJJTHOATOMHBIX 1 MHOTOATOMHBIX
CupTOB, (eHosa. XapaKTepHbIE XUMUYECKHE CBOMCTBA albJErMJIOB, MPEICIbHBIX
KapOOHOBBIX KHCJIOT, CJIOXHBIX 3(UpPOB. BHONOrMYeCKHM Ba)KHbIE BEILECTBA: OEJIKH,
YKUPBI, YIIIEBOBI.

3.5. OcHOBHbIE CMOCOOBI TOJYYEHUs YTIEeBOAOpPOAOB (B saboparopuu). OCHOBHBIE
CHOCOOBI MOJTYUYEHHS KUCIOPOAOCOAEPKALUX COeTMHEHUH (B TabopaTopun).

3.6. XapakTepHble XHMMHYECKHME CBOWMCTBA a30TOCOAECPXKAIIMX OPraHUYECKHX
COEJIMHEHUW: aMUHOB U aMHUHOKHCIIOT. benku.

Pemienne 3amau no teme: «Opranuueckas Xumus». HaxokaeHHe MOJEKYISIPHOM
dbopmMybl BemiecTBa. ['eHeTHuecKas CBsI3b MEX1y HEOPraHUYECKUMH U OPraHUYECKUMHU
BEIlECTBAaMU. ['eHeThdecKkass CBA3b MEXKIY OCHOBHBIMM KJIACCAMH HEOPTaHUYECKHUX
BellecTB. KauecTBeHHbIE peakMy HAa HEKOTOPBIE KJIACChl OPTraHUYECKHUX COEAUHEHUMN
(aNKeHbl, aJKaHbl, CHUPTHI, AJIbJIETUAbI, KapOOHOBBIE KHUCJOTHI, YIJIEBOJbI, OCIKH).

Nnentudukarms opraHU4eCKuX COSTUHEHUH.

Temarnueckoe mianuposanue 11 kiaace «XuMHUYECKHH aHAJIU3»

Ha3Banue Tembl pa3ueia KoanuecTBo yacoB

Tema 1. OCHOBBI 3KCIIEPUMEHTAIBHON XUMHUH (2 gaca)
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Tema2 . KnaccupukanusaxuMHUIeCKUX peakini (3 yaca)
Tema3.2neKTpoauTHYeCKas JuCCOAIIHs (4 yaca)
Tema 4. Kucnopon u cepa (5 yacoB)
TemaS.Azotudocdop (6 gacos)
Temab.YriepoagukpeMHui (3 yaca)
Tema7.00611uecBoicTBAMETAIIIIOB (6 yacoB)

Tema 8. Oprannueckast XuMus (4 gaca)

Uroro 33 yaca

17




KAJTEHIAPHO-TEMATHYECKOEIIVIAHUPOBAHUE
«XumMudeckuid anaaus» (33 yaca)

Ne
Temaypoka Hcnogn3oBanneod 5[?31 mHec JEIT: Haradax
n OpPYAOBaHUSA 4acoB T
/ H
n
Tema 1. OcHOBBI
IKCHEePUMEHTAJILHOI XumMumn (2
yaca)
L. BeoausiiinactpykraxnoTh TexHukabe30macHocC 1
Xumus - HayKa TUB 5.09
JKCIIEpUMEHTaJIbHAS. KaOMHETEeXUMUU
uenrpa«ToukaPocra
».
3HAKOMCTBOC
000pyI0BaHUEM.
2. O3zHakomIieHuec1ab0paTopHBIMOOOP 1
YJOBaHHUEM; PUEMBI 0€30TTACHOM
pabOThI C HUM.
Tema2.KnaccupukanusixuMn4ieck
nxpeaxumii(34) 12.09
3. OBPBskcniepuMeHTaIbHOMXUMHUH JlaTunkremmeparypbl 1
TJIATUHOBBIN
19.09
4. | TemnmoBoii 3¢ (eKT XUMUIECKIX JlaTuukreMnepartypsl 1
peaKUuid. IUIAaTUHOBBIN 26.09
[TonsTue 06 3x30- U
SHIOTEPMHUYECKUX PEAKIUSX.
5. CKOpPOCTEXMMHYECKUXPEAKIIHI HatunkpH 1 3.10
Tema3.2/1eKTPOIUTHYECKASIIUCCOLL
nauusi(44)
6 DIIEKTPOIUTUYECKASATUCCOLIUALINS 1 10.10
— TJIaBHOE YCJIOBUE TIPOTEKAHUS
pEaKUHil B pacCTBOpaXx.
7. DNEKTPOIUTUYECKASTUCCOLIALIMS PeaxTuBbl n
17.10
KHCJIOT,IIEI0YCHHUCOICH. XUMHYECKOE 1
o0opy0BaHHE
PeaktuBbl 1
XUMHUYECKOE
8. CuIIbHBICUCTIA0BICAICKTPOIUTHI. JlaTunK3IEKTpO- 1
MIPOBOJTHOCTH 24.10
9. PeakimunonsorooomMena. PeakTuBbl 1 1 7.11
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XUMHUYECKOE000py T
OBaHUE

Tema 4. Kucsopoa u cepa (5 )

1 Kucnopon:nonyuenuen PeakTuBsl 1
0. | XuUMHUYECKHE CBOICTBA. XUMHUYECKOE000pY 14.11
JIOBaHHE
1 Cepa. XUMHUECKNECBOWCTBACEPHI. PeaxtuBsbl,
1. KOJUIEKIIUU U 21.11
XUMUYECKOE
000pyI0BaHME
1 CoenuHeHusICepbl:CEpOBOIOPO, PeakTuBsl,
2. | cepoBOAOPOAHASKHCIOTA. KOJUIEKIIUY 1 28.11
Cynbdunsl. XUMHYECKOE
000pyI0BaHHE
1 CoenuHeHHsT cepbl: OKCHII CEpBI PeakTuBsl n 5.12
3. (VI),cepHaskucioTaneecolu. XUMHUYECKOE000pY 10
BaHHE
1 CBolicTBaCEpHOUKHUCIIOTHI PeaxTussl u 12.12
4. XUMHUYECKOe000pyI0
BaHUE
TemaS.Azorudocdop(64)
1 A30T: (pU3NUECKUENXUMUYECKUE
5. | cBoiicTsa. 19.12
1 AMMUaK. JlaTuukinexkTpo-
6. MIPOBOIHOCTH 26.12
1 ConamMMoOHuUsL. PeaktuBbl u 9.01
7. XUMHUYECKOE000PY T
OBaHUE
1 A30THasIKUCIIOTA. Tepmopesucrtop-
8. HBINTATYUKTEM- 16.01
neparypsbl, JaTUUK
pH, natunk
AJIEKTPOIIPOBOAHOCT
u, anmapar JJis
MIPOBEACHUS
XUMHUYECKUXPEAKIIH
51
1 OKHUCIUTENbHBIECBOMCTBAA30THOMKN | PeakTuBbl u
0. CJIOTBI XUMHUYECKOe000pyI0 23.01
BaHUE
2 dochop. Coenunenusihocdopa: PeakTuBsl u
0. XUMHUYECKOE000pY 10 30.01
BaHHE

Tema6.YriaepoaukpeMmunii(34)
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2 VYrnepon,pu3nueckuecBOnCTBa. 6.02
1.
2 Oxkcupslyriepoaa.. YronpHaskuciora | JlaTuukaiaekTpo- 13.02
2. , KapOOHATHI IIPOBOJ/IHOCTH,
2 Kpemnuit u erocoequnenusl. PeaxTuBsl n 20.02
3. XUMUYECKOE000py
OBaHHE
Tema7.00muecBoiCTBAMETALIOB
(6 1)
2 OO6umepn3nIeCKHEeNXMMHUIECKIE PeakTuBel 1 27.02
4. CBOMCTBA METAJIOB: PEAKIIUU C XUMHUYECKOE000py
HEMETaJlJIaMU,KUCI0TaMU,COJISIMU. JIOBaHUE
BoccranoBuTtenbHbieCBOICTBaMETA
JUIOB.
2 [llenounbiemeTamabl. CoequHeHUsAIEe | PeakTuBbl 1 6.03
5. | JOYHBIXMETAJUIOB XUMHUYECKOE
o0opy0BaHKe
Jatunk pH
2 CBolicTBaIIEI0YHO3EMETILHBIX PeakTuBbl 1
6. METAJUIOB U UX COCTMHEHUI. XUMHUYECKOE000py 13.03
JIOBaHUE
2 CBoiicTBaaIlOMUHUSA PeaktuBbl u
7. XUMHUYECKOE000py 10 20.03
BaHHE
2 Keneso. JlaTunknaBie
8. HUs 27.03
2 CBolicTBacoeIMHEHUITKEIIE3A: PeakTuBbl u 11.04
9. OKCHJIOB,I'MAPOKCHUIOBHUCOJIEH XUMHUYECKOE000PYI0
xenesa (II u III). BaHUE
Tema 8. Oprannueckassxummus(4
yaca)
3 CrupThl JaTuuk
0 ANEKTPOIPOBOIUMOCT 18.04
"
Jlatuuk Ph
3 KapOGoHOBBIEKHCTOTHI JlaTumk
1 AIEKTPOIPOBOIUMOCT 25.04
u
Jlatuuk Ph
PeaktuBbl
XUMHYECKOE
000pyI0BaHHE
3 Azorcoaepxamueopranndeckueneny | Jlaruuk
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ecTBa AIEKTPONPOBOUMOCT 15.05
u
Jlatuuk Ph
HToroBoe3aHsTHe 1
22.05

MarepuajibHO — TEXHUYECKOE o0ecneveHune:
IInakatel
XUMHUYECKasi TOCYa U PEAKTHBBI
Kaprouku 3amanuit
[Ipe3enTanuu

OJ'II/IMHI/IaI[HBIe 3aJaHus1

AR S

[Mudposas nadopartopus «Touka Poctay
Cnucok Jgureparypsbl:

1. TIporpamma kypca xumuu s 8-11 kimaccoB o01ieo0pa3oBaTEIbHBIX YUPEKICHUN

(aBTop I'abpuensu O.C.).

2. Tabpuensu O.C., Octpoymon U. I'. Oprannyeckast XuMus B TeCTax, 3ajavax,

ynpaxuenusx. Jpoda, Mocksa 2005.

3. Hrpemmnep I'U., Xoxno A.M. MeTtoauka pacueTHbIX 3ajady Mo xXumuu &-11

kiaccoB. — M.: [Ipocsemenne, 2001.

4. Kapuosa A.A., JIeekun A.H. Oprannueckast xumusi. — ABainos, 2005.

Jlumepamypa ona yuumenasa :

1.

HMaiinexko B.M. Kak HayunTh HIKOJIBHUKOB pEIIaTh 3aJadyd IO OPraHUYECKOMN
xumuu. — M.: [IpocBemenue, 1992.

3abponuna P.U., Comosenkas JI.A.. KauecTBeHHble 3ajjauM B OpPraHUYECKOM
xumuu. — benropoa, 1996.

KaBepuna A.A wu nap. Marepuanbl uisi TpoOBeICHHUS 3adeTa: XUMHSs/
denepanbHbIN

[Tak M. Anroputmsel B 00yuennu xumuu. — M.: [Ipocsemenune, 1993.

IIporacos I1.H., llutoBuu 1.K. Meroanka pemenus pacyeTHbIX 3a1a4 110 XUMUU.
— M.: IIpocBemenue, 1978.

Pomanogckas B.K. Pemenue 3agau. — C-IletepOypr, 1998.

[Mrpemmuep T'.N., XoxnoB A.M. Metoauka pacyeTHbIX 3a1ay 1o xumuu 8-11
kiaccoB. — M.: [Ipocsemenne, 2001.

JIumepamypa ona yuawuxcs
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10.
1.

Ky3spmenko H.E., Epemun B.B. Xumusa. 2500 3amay i IIKOJBHUKOB U
NOCTYIAIIKX B By3bl. — M.: Dk3ameH, 2007.

Kysbpmenko H.E. u ap. Hauana xumuun. — M.: Dx3ameHn, 2005.
JIuguu P.A., Monouko B.A. Xumus s abutypuentoB — M.: Xumus, 1993.

Xomuenko I'.I1., Xomuenko WU.I'. COOpHUK 3a/1a4 110 XUMHH JJIs MOCTYTAIOIINX B
BY3bl. — M.: HoBas Bonina, 2002.
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