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OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEIMETA «XUMMWSA»

Bxuiag yae6HOro npeamera «Xumus» B JOCTHXKEHUE 11€7Ied OCHOBHOTO 00111ero oopa3zoBaHus 00yCIOBIECH
BO MHOT'OM 3HAUY€HHUEM XMMHUYECKON HAYKU B TO3HAHUH 3aKOHOB IPUPObI, B PA3BUTHUH ITPOU3BOJUTEIBHBIX
CHJI OOILIECTBA U CO3JJaHUU HOBOI 0a3bl MaTepHalbHON KYJIbTYPHI.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK pacIpOCTpaHuiIa CBOE BIUSHHE Ha BCe 00JIACTH
YEJIOBEYECKOr0 CYIIECTBOBAHHUS, 3a1aJ1a HOBOE BUEHUE MUPA, CTaja HEOThEMIIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM U3HU OOLIECTBA: 3HAHUE XUMHH CITYKUT OCHOBOM /7St
(GbopMHPOBaHUSI MUPOBO33PEHHUS YEJIOBEKA, €T0 MPEACTABIEHUN O MaTEPUAIbHOM €MHCTBE MUPA; BAXKHYIO
POJIb UrpatoT GOPMHUPYEMBbIE XUMUEH MPeICTaBICHHS O B3aUMOIPEBPALLICHUSIX SHEPTUH U 00 IBOJIOLMH



BEIIECTB B MIPUPO/IC; COBPEMEHHAsI XUMHUsI HAallpaBJIeHa Ha PelICHHE TTT00AbHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA — CHIPbEBOM, YHEPTETUUECKOMN, TTUIIIEBON M SKOJIOTUYECKON O€30MacHOCTH, Tpo0IeM
3/IpaBOOXpaHEHHUSI.

B ycnoBusix Bo3pacraromiero 3Ha4eHusl XMMUM B )KU3HU OOILECTBA CYIIECTBEHHO OBBICUIIACH POJIb
XHUMHYECKOT0 00pa3zoBaHus. B miane conuann3ainuy OHO SIBJISETCS OJHUM U3 YCIOBUN (POPMHUPOBAHUS
MHTEJUIEKTA JMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEeHHOMY YeJIOBEKY XUMUYECKUE 3HAHUSI HEOOXOAUMBI JJIsi IPUOOpETEHUS O00IIEKYIbTYpHOTO
YPOBHS, TO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4acTBOBATh B MHOTOOOpa3HOH
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaXXHOCTU Pa3yMHOT'O OTHOILIEHHUS K CBOEMY 37I0POBbIO U 3JI0POBBIO
JPYTUX, K OKpY’Kalollel IpUPOIHOM cpenie, Al TPaMOTHOT'O TIOBEICHUS IIPU UCIIOJIb30BAHUU PA3IMYHBIX
MaTepuaioB U XUMUUYECKHUX BEILIECTB B MIOBCEIHEBHOM JKU3HHU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM LIKOJIE SIBISETCSI 0A30BbIM 10 OTHOILIEHHUIO K CHUCTEME O0ILIEro
XUMHUYECKOro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO peain3yeT MpUcylIue oomemMy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE IEHHOCTH, KOTOPBIE OTPAXKAIOT rOCYIapCTBEHHbBIE, O0IIECTBEHHBIE U
WH/IMBUyAIbHBIE TOTPEOHOCTH. DTUM OIPEEIeTCs CYITHOCTh OOIIEH cTpaTern 00y4eHus, BOCHUTAHUS U
pa3BUTHA 00y4YaOLIUXCS CPEACTBAMU YUEOHOTO MpeaMeTa « XUMHUSI».

U3ydenne npeamera: 1) cnocoOCTByeT peann3alii BO3MOXKHOCTEH 1715l CaMOPa3BUTHS U HOPMHUPOBAHHUS
KYJBTYpPbI JIMYHOCTH, €€ 001l U QyHKIIMOHAIBHOI IPAMOTHOCTH; 2) BHOCUT BKJIaJ B hopMUpOBaHHe
MBIIUICHHUS ¥ TBOPYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB HX CAMOCTOSITEIILHON Y4eOHOMH
JEeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATENbCKUX YMEHUMN, HEOOXOAUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATIBHOMN J1eATEbHOCTH; 3) 3HAKOMHT €O CHENU(UKON HayYHOI'O MBILICHUS,
3aKJIa/IbIBA€T OCHOBBI 1I€JIOCTHOTO B3IVIsAa HA €IUHCTBO NPHUPOJIBI U YEIIOBEKA, SBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHU €CTECTBCHHO-HAYYHOU TPAMOTHOCTH MOJPOCTKOB; 4) CrIOCOOCTBYET
(hopMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BAHUE ILIKOJIBHUKOB.

Ha3Bannsle HanpaBieHUs B 00y4eHUN XUMUU 00eCTIeunBatoTCs ceupuKoi cofepKaHus Npeamera,
KOTOPBIH ABJISETCS Me1aroruuecky aaanTHPOBaHHBIM OTpaKeHHEM 0a30BOI HAyKH XMMUHU Ha ONPEICTIEHHOM
grane e€ pa3BUTHUS.

Kpr XHUMHH OCHOBHOH IIIKOJIBI OPHUCHTHPOBAH Ha OCBOCHUC O6y‘IaIOH_II/IMI/IC$I OCHOB HeopFaHquCKOﬁ
XUMHHU U HCKOTOPBIX MOHATUU U CBEJICHUIM 00 OTACIBHBIX 00BeKTax OpraHquCKOﬁ XHUMHUHU.

CrpykTypa conepkaHus rnpeamera chopMHpPOBaHa HA OCHOBE CUCTEMHOTI'O MOAX0/1a K €0 U3YYEHHIO.
COI[Gp)KaHI/Ie CKJIaAbIBACTCs U3 CUCTEMBI MOHSITHNA 0 XUMHUYSCKOM dJIEMEHTE U BEIICCTBE U CUCTEMBI TTOHATHH
0 XMMUYecKoH peakiuu. O0e 3T CUCTEMbI CTPYKTYPHO OpraHM30BaHbl IO MPUHIHUITY NTOCIEA0BATENILHOTO
pa3BUTHA 3HAHNUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUM Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCEr0 €CTeCTBO3HaHUs, ypoBHsA [lepnoaundeckoro 3akona /. 1. Menneneesa kak
OCHOBHOT'O 3aKOHA XMMHH, YUYEHHS O CTPOCHUU aTOMa U XMMUYECKOH CBSI3H, IPEJCTaBICHUNA 00
EKTPOJINTUYECKON JUCCOLMAIIMH BEILIECTB B pacTBOpax. TeopeTnyeckue 3HaHUsS pacCMaTpUBAIOTCS Ha
OCHOBE SMIUPUYECKH MOTYUEHHBIX U OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MTOCIIEIOBATEIBLHO OT OJHOIO
YPOBHS K JPYTOMY, BBHIIONHSSA (YHKIIUU OOBSICHEHHUS U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MIPUMEHEHUS U MTOJIyYE€HUS N3Y4aeMbIX BEILIECTB.

Takast opranu3anus coaepkKaHus Kypca CIIOCOOCTBYET MPEACTaBICHUI0 XUMUYECKOH COCTaBIAIOIIEN
Hay4YHOM KapTHHBI MUpa B JIOTHKE €€ cUCTeMHOM Npuposl. TeM caMbIM oOecrieunBaeTcss BO3SMOKHOCTD
¢dbopmHpoBaHUs y 00YJaIOIUXCs IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHUIO U METO/1aM MO3HAHUs B
Hayke. BaxHO Tax)ke 3aMETUTh, YTO OCBOEHHE COAECPkKaHMs Kypca IPOMCXOAUT C IPUBJIECYEHUEM 3HaHUHN U3
paHee U3y4eHHbIX KypcoB: «OKpyxarouiuii Mup», «buonorus. 5—7 knaccei» 1 «Pu3uKa. 7 KJIaccy.



HEJHN U3YYEHHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K HampaBneHuIo epBOCTENEHHON 3HAYUMOCTH MPY Peasi3aIiii 00pa30BaTeIbHbIX (QYHKITHI
npeaMeTa«XruMus» TPaIULMOHHO OTHOCAT (POPMHUPOBAHNE 3HAHUN OCHOB XMMUYECKOI HayKH Kak 001acTH
COBPEMEHHOT'0 €CTECTBO3HAHMS, TPAKTUYECKON JeSITENFHOCTH YeJIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJIbTYpHI. 3a/1aya MpeAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUNA —
BOXHEUIINX (PAKTOB, MOHATHUN, 3aKOHOB M TECOPETUYECKUX TTOJI0KEHUH, TOCTYITHBIX 00001IIeHni
MHPOBO33PEHYECKOT0 XapaKTepa, sI3blka HayKH, 3HAHUN O HayYHBIX METOJIaX U3YYCHHUsI BEIIECTB U
XUMHUYECKUX PeaKIMii, a Takke B (GOPMHUPOBAHUY U PAa3BUTUU YMEHUH U CIIOCOOOB AESATEIBbHOCTH,
CBSI3aHHBIX C IJITAHUPOBAHUEM, HAOIIOIEHUEM U TIPOBEACHUEM XUMHUECKOTO IKCIIEPUMEHTA, COOTI0IEHUEM
MpaBHJI 0€30MaCHOTr0 OOPAIEHHS C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HH.

Hapsny ¢ 5TuM Lenu u3ydeHust IpeaMeTa B IporpaMMe yTOYHEHBI U CKOPPEKTUPOBAHbI C Y4ETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOI'O 00111ero o0pazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAIIPABJICHHOCTh O0YyYeHHS HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
UHTEIIEKTa 1 001meil KynbTypbl. OOyueHHe YMEHUIO YUUThCS U IPOAOIIKATH CBOE 00pa3oBaHue
CaMOCTOSITEITEHO CTAHOBUTCS OJTHOW M3 BAXKHEHIINX (DYHKIMI yUeOHBIX TPEAMETOB.

B cBsi3u ¢ 3TUM IIpU M3Y4YEHUHU [IPEIMETa B OCHOBHOM 1IKOJIE JOMUHUPYIOIEE 3HaYEHHE TPUOOPETN TaKue
L&Y, KaK:

(opMUpOBaHKE UHTEIIEKTYaIbHO PAa3BUTOM IMYHOCTH, TOTOBOM K caM000pa30BaHUI0, COTPYAHUUYECTBY,
CaMOCTOSITEJIbHOMY MIPUHATHIO PELIEHUH, ClIOCOOHOM aianTupOBaThCs K OBICTPO MEHSIIOIIMMCS YCIOBUSIM
KHU3HH;

HaIpaBJIEHHOCTh O0YYEHUs Ha CHCTEMAaTUYeCKOe MPUOOILEHUE yyallluXcsl K CAMOCTOSITEIbHON
[I03HABATEJIbHOM J1€ATEIbHOCTH, HAYyUYHBIM METO/1aM IO3HaHUs, (POPMUPYIOIIMM MOTHUBALIMIO U Pa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

o0ecrieyeHue ycinoBuil, CHOCOOCTBYIOLIMX MPUOOPETEHHIO 00YyUYaIOIIMMUCS OIbITa pa3HOOOpa3HOM
JeSITEIbHOCTH, TIO3HAHMSI M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHLIUHN ), UMEIOLIUX
YHUBEpPCAJIbHOE 3HAYEHUE JIUISl pa3IMYHBIX BUJIOB IE€ATEIbHOCTH;

(bopMupoBaHUEe yMEHUN OOBSICHATh U OLIEHUBATh SIBJICHUS OKPY’KAIOILEro MUPa HA OCHOBAaHUM 3HAHUN U
OTIbITA, MTOJIYYEHHBIX IIPU U3YYEHUU XUMHH;

(dopMupoBaHUEe y 00Y4arOMIUXCS TYMAaHUCTUYECKHUX OTHOILIEHUH, TOHUMaHUSI IEHHOCTH XUMHYECKHUX
3HAHUU JJ1 BEIPAOOTKH SKOJIOTMUECKH 1€JIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOU JAESITENLHOCTH B
LEJISIX COXPaHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOJHON CPEIbI;

pa3BUTHE MOTUBAIIMU K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOEHHUSI 00III€UETI0BEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPO(UIIS U HAIlPaBIEHHOCTH
JalbHENIIero 00y4eHus..



COJEP)KAHUE YYEBHOI'O IPEAMETA

BelmecTBO 1 XMUMHYeCKaA peaKnus

[Tepronuueckuii 3axoH. Ilepuonnueckas cucrema xumuueckux 3nemeHToB . . MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KA,
KaJIbIIMsl U MX COEIMHEHHH B COOTBETCTBUM € IOJIOXKEHUEM 31eMeHTOoB B [lepuonnueckoil cucteme u
CTPOEHHUEM UX aTOMOB.

CTpoeHue BelecTBa: BUIbl XMMUYECKOM CBSA3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIICCTB (MEXKIyHAPOIHAS U TPUBUATILHAS).
XHUMUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUMH,
TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEILECTB.

Knaccudukanus XuMuyecKux peakiuil Mo pa3inyHbIM IprU3HaKaM (110 YUCITY U COCTaBY yYacTBYIOIIUX B
pEaKIy BEMIECTB, MO TEIIOBOMY 3 (EKTY, 0 U3MEHEHHUIO CTENICHEH OKUCIICHHSI XUMUIECKIX JIEMEHTOB,
10 0OpPaTUMOCTH, 110 YYACTHIO KaTaIN3aTopa). DK30- U SHIOTEPMHUUECKUE PEAKIIUN, TEPMOXUMUYECKHE
YpaBHCHUA.

[TonsiTHe o ckopocTu xuMHUecKol peakuuu. [Tonsitue 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
pCaKknuuix. ITonsATHE O TOMOTEHHBIX U TeTCPOTrCHHBIX PCAKIMAX. ITonsATHE O XUMHUYECKOM PaBHOBCCHUHU.
@DaKTOpBI, BIAUSIONINE HA CKOPOCTh XMMHUYECKON PEeaKlUy U MOJI0KEHHE XMMHUUECKOTO paBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, SJIEKTPOHHBIN OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakiuu. CocTaBieHNE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI C UCIIOIb30BAHUEM METOIA
ANEKTPOHHOTO OanaHca.

Teopust 31eKTPOIUTHUECKON ATUCCOLMALIMU. DIAEKTPOIUTHI U He- 3JIEKTPOJIUThl. KaTHOHbI, aHHOHBI.
MexaHu3M IMCCOLMALIMY BEIIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU CBsI3U. CTENeHb TUCCOLUAIIUY.
CunbHbIe U cradble JEKTPOTUTHIL.

Peakuuu nonHoro oOMeHa. Y ciaoBUsI MPOTEKaHUSI peakuil HFOHHOTO 0OMEHa, MOJIHbIE U COKPAIlIEHHBIE
MOHHbIE YpaBHEHUs peakunii. CBONCTBA KUCIIOT, OCHOBAaHMM U COJIEH B CBETE MPEICTaBICHHM 00
AJIEKTPOIUTHYECKOH nuccoruannu. KauecTBeHHbIe peaklini Ha HOHBIL. [IoHsATHE O THapOIN3Ee CONEH.

XVUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJENISIMUA KPUCTAIIIMYECKUX PEIIETOK HEOPTaHUUECKUX
BELIECTB — METANIOB M HEMETAJUIOB (rpaduTa 1 anMasa), CI0KHBIX BEIECTB (XJIOpUAA HATPUS);
UCClIeIOBaHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peakiiy OT BO3/IEHCTBHS PA3INYHbIX (PaKTOPOB;
UCCIJIEIOBAHKE MIEKTPONPOBOJIHOCTH PACTBOPOB BELECTB, NIPOLIECCA TUCCOLUALIMH KUCIIOT, IIEJI0UEH U coJlen
(BO3MOYKHO HCITI0JIb30BAHUE BUJICOMATEPHAIIOB); IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIINX TPU3HAKU
NpOTEeKaHMs peaklnii HOHHOTO oOMeHa (00pa30BaHUE 0CaJIKa, BbIIEICHUE ra3a, 00pa30BaHue BOJIbl); OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU (TOPEHHE, pEaKIMK Pa3IoKeHus,
COEIMHEHMS); paclio3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C IOMOIIIbIO KAYECTBEHHBIX PEaKUil Ha HOHBL;
pellIeHre SKCIePUMEHTANIbHBIX 33/1a4.

HeMeTa/JIbl 1 HX COeAMHEHUS

OO61mmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTePHbIE CTETICHH OKHCICHHUS.
Crtpoenue u Gpu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — TajloTeHOB. XUMUYECKUE CBOMCTBA HA TIPUMEpE
xJiopa (B3auMOJEHCTBUE ¢ METAUIAMH, HEMETaJlJIaMu, 1esiodamu). XopoBogopoA. ColisiHast KUCIO0Ta,
XUMHUYECKHE CBOMCTBA, MOTyUeHUE, MpUMEeHEeHHE. [[eficTBre XIopa U XJIOPOBOJOPOIa Ha OPTaHU3M
yesoBeka. BaxkHelme XIopuabl ¥ MX HaX0KICHHUE B TIPUPO/IE.

O6mas xapaktepucTka 3eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTE€PHbIE CTETIEHU
OKHCIICHHUS.



Crpoenue u pu3nuecKue cBONCTBA NPOCTHIX BEIIECTB — KUCIOPOJa U cepbl. AJUIOTPOMHbIE MOAU(UKALIUH
KHCJIOPOJIa ¥ CEPbl. XUMHUUYECKHE CBOMCTBA cepbl. CepoBOIOPO, CTpOEHHUE, GU3HUESCKUE M XUMHUCCKUE
cBoiicTBa. OKCUABI cepbl KaK MIPEJCTABUTENIN KUCIOTHBIX OKCHIO0B. CepHas KUCI0Ta, GU3NIECKue 1
XHUMHYECKHE CBOWCTBA (00IIMe KaK MPEICTaBUTEIS Kacca KUCIOT U crienupudeckue). XMMUYecKHue
peakIuu, JIeXalre B OCHOBE MPOMBIIICHHOTO CIIOco0a MoyuyeHus cepHoi kucaoTel. [lpumenenune. Conu
CepHOM KUCIJIOTHI, KAYeCTBEHHAs peakiys Ha cynbdar-noH. HaxoxneHue cepsl U €€ COeAMHEHUI B IPUPO/IE.

XHUMHYECKOE 3arpsi3HEHNE OKPY KAIOILEN Cpeibl COEIMHEHUSMU CEPBI (KUCIOTHBIE 10K]IU, 3arpsi3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPAILICHUS.

OO6mas xapaktepucTuka 31eMeHTOB VA-Tpynibl. OCOOEHHOCTH CTPOSHUS! aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHUSI.

A30T, pacnpocTpaHeHue B IPUPOJIE, (pr3nyeckre u XuMHUYECKre cBoiicTBa. Kpyropopot a3ora B mpupo/e.
AMMuak, ero pusndeckue U XMMUYECKUE CBOWCTBA, MOJIyYeHHe U mpuMeHenue. Colu aMMOHUS, UX
bu3nueckre 1 XuMHUYeCcKre CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiivs Ha HOHBI aMMOHUS. A30THas
KHCIIOTa, €€ MotydyeHue, (u3niecKkrue 1 XuMu4eckue cBoicTBa (00I1Ire Kak MpeAcTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vicronap3oBaHne HUTPATOB U COJIEH aMMOHHSI B Ka4€CTBE MHHEPAIbHBIX YI0OPSHU.
XHUMHYECKOE 3arpsiI3HEHUE OKPYKAIOLIEH cpesibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE JOXKAH, 3arpA3HEHHE
BO3/lyXa, IOYBBI U BOJIOEMOB).

®docdop, aumorpomnHbie MoaUUKanuu Gpocdopa, Gu3rdeckne 1 XuMUIeckue cporictea. OKCu
dochopa(V) u pochopras kucnora, Gu3NIECKUE H XUMHUICSCKHE CBOMCTBA, IoiydeHue. Vcronb30Banme
docdaToB B KaueCTBE MUHEPAIBbHBIX YAOOPEHUN.

OO0mmas xapaktepucTruka 31eMeHTOB [VA-rpyribsl. OcOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTEIICHU
OKHUCJICHUSI.

VYraepon, aluIoTporHbIE MOTU(BUKAIINH, PACIPOCTPAHEHUE B IPUPOJIE, PU3HUECKUE U XUMUIECKHE
cBoiicTBa. AncopOuus. KpyroBoport yriepona B mpupoje. OKcuibl yriaeposaa, ux pusnieckue u XuMu4ecKue
CBOWCTBA, JACMCTBHE HA )KUBbIE OPraHU3MBI, IOTyYECHUE U IPUMEHEHHE. DKOJIOTHYECKHE TPOOIEMBI,
CBs3aHHBIE ¢ OKcuIoM yriepoaa(lV); runoresa riodaqbHOTO MOTEIVICHUS KIMMaTa; TapHUKOBBIN 2P QeKT.

VYrosbHas KUCIOTa U €€ CONH, UX (pru3nyeckre 1 XUMUUYECKHE CBOMCTBA, MOJIy4YeHHE U IPUMEHEHHE.
KayecTBeHHast peakiys Ha kapOoHaT-HOHBI. Vcnonbp30BaHne KapOOHATOB B OBITY,
MEIUIIVHE, TPOMBIIIEHHOCTH U CEIBCKOM XO03HCTBE.

[TepBoHayanpHbIe MOHATH 00 OPraHUYECKUX BELIECTBAX KaK O COEAMHEHUX yriiepoja (MeTaH, 3TaH,
STUJIEH, alleTUJIeH, 3TaHOJ, TTIMIEpUH, YKCycHas kuciora). Mx coctaB u xumuyeckoe crpoenue. [lonarue o
OMOJIOTMYECKH BaYKHBIX BEIIECTBAX: )KUpaX, OeNKax, yrieBoAax — U UX POJIM B KU3HU YEJIOBEKa.
MatepuranbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHMYECKUX COECTUHEHHH.

Kpemuuii, ero pusndeckre u XMMHUECKHE CBOMCTBA, oyuyeHue U npuMeHeHne. CoeMHeHNs KpEMHUS B
npupoje. Obume npeacrasiaeHus 00 okcuae kpeMHus(IV) u kpemuueBoit kuciore. CUIMKAThI, UX
UCMOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTU. BaskHeine cTrpouTenbHble MaTepuabl: KepaMHKa,
CTEKJIO, IIEeMEHT, OETOH, jkene300eToH. [Ipobiaembl 6e301macHOro UCTIOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB
B [IOBCE/IHEBHOM JKHU3HH.

XUMHUECKUH SKCTIEPUMEHT: U3yYeHHEe 00pa3ll0oB HEOPIraHWYECKHUX BEIECTB, CBOWCTB COSIHOM KHCIIOTHI;
MIPOBEJICHUE KaUeCTBEHHBIX PEAKIINI Ha XJIOPUI-UOHBI U HA0JI0IEHUE MPU3HAKOB UX MPOTEKAHMS; ONBITHI,
oTpaxaromye pu3niecKue 1 XUMUYECKHE CBOWCTBA T'aJIOTEHOB U UX COEANMHEHUN (BO3MOKHO MCIIOIb30BaHHE
BUJIEOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IaMu XJIOPHUIOB (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu
cephl U €€ COeMHEHUIMH (BO3MOYKHO UCIIOJIb30BaHUE BUIeOMATEpHalIOB); HaOII0AeHUE Mpolecca
oOyriuBaHMs caxapa MoJ AecTBHEM KOHLIEHTPUPOBAHHON CEPHON KHCIIOThI; H3YYEHHE XUMHUECKHUX
CBOMCTB pa30aBiIeHHOMN CEpHOM KHUCIIOTHI, IPOBEIEHNE KAUECTBEHHOM peakliiy Ha Cylb(aT-uoH U
HaOJI0IeHNE NTPU3HaKa €€ MPOTEeKaH!s; 03HaKOMIICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, hocopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BHICOMATEPHAIIOB), 00pa3iaMu a30THBIX U (OChHOPHBIX
ynoOpeHuit; moyuyeHue, coonpanue, pacrio3HaBaHUE U U3YUYEHHE CBOWCTB aMMHUAKa; IIPOBEICHUE
Ka4eCTBEHHBIX PEaKIIMii Ha MOH aMMOHUS U (pocdaT-noH U U3ydeHne MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOHN a30THOW KUCIIOTHI C MEABIO (BO3MOXKHO MCIIOJIb30BaHHUE
BUJICOMATEPHAJIOB); H3yYCHHE MOJICIICH KPUCTAJUIMIECKUX PEIIETOK anmMasa, rpadura, Qpyiuiepena;
03HAKOMJICHHUE C MIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
POTHBOIa3a; MoJy4eHue, coOnpanme, pacro3HaBaHUEe ¥ U3yYSHHE CBOMCTB YTIICKUCIIOTO Ta3a; MPOBEACHUE
Ka4C€CTBCHHBIX peaKLII/Iﬁ Ha Kap6OHaT- N CUJIMKAT-UOHLBI U U3YUCHUC ITPU3HAKOB UX IMPOTCKAHUS,
O3HAKOMJICHHUE C TTPOAYKIIUCH CHIIMKATHOW IPOMBIIIJICHHOCTH; PEIICHNE SKCIIEPUMEHTAIBHBIX 3314 10
TeMe«BaxxHEeHIie HEMETaIUTbI U KX COCAMHCHUS.

MeTajuibl M MX COeTUHEHUS

OO011ast XapakTepUCTHUKA XUMHUECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX ITOJIOKEHHS B
[Tepuoanueckoii cucreme xumuueckux snemeHToB J. M. MenzeneeBa u crpoenust aromoB. CTpoeHue
MeTaJlJI0B. MeTajlmmueckast CBsI3b M METAJUINYECKAsk KPUCTAJUIMUECKAsk PEIETKA. DINEKTPOXUMUUYECKUH PsJT
HaNpsDKeHUH MeTauioB. OU3NUECKUe U XMMUYECKHE CBOWCTBA MeTAIIOB. OOIIHe CriocO0bI MOTyYeHHS
MeTauioB. [IoHATHE O KOPPO3UK METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CruiaBsl (CTab,
YYT'yH, AIOPAJTIOMUHUMN, OpOH3a) U UX IPUMEHEHHUE B ObITY U POMBIIIIEHHOCTH.

[[lenounbie MeTamIbl: TONOXKEHUE B [Ilepronnueckoit cucreMe xumuueckux 3mneMeHToB . . Menneneesa;
CTPOEHHE UX aTOMOB; HaXOXJIeHUE B npupoae. Pu3ndeckue u XMMUYECKHUE CBOMCTBA (Ha MpUMeEpe HATPUS U
kayust). OKCUIBI M TUJIPOKCUIBI HATPUs U Kaius. [[puMeHeHne 1eJT0OUYHbIX METAJUIOB U UX COCTMHECHHIA.

[IlenoyHO3€eMeENbHBIE METAIIBI MArHUHM U KaJIbLUI: TI0J105KeHue B [lepnonnyeckoil cucteMe XUMHYECKUX
aneMmeHToB JI. 1. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0XACHHUE B ipupoje. Pu3nuecKkue 1 XUuMHUIECKHe
CBOMCTBa MarHus U Kajiplus. BaxHeine coequHeHus Kanblus (OKCUI, THIPOKCU, coir). XKECTKOCTh
BOJIBI M CITIOCOOBI €€ yCTpaHSHHUS.

AntoMunuii: nonoxxenue B [lepuonuueckoit cucreme xumuueckux 3nemeHToB J1. 1. Menneneena;
CTpPOEHHUE aTOMa; HaXOXACHHUE B mpupoae. Puznueckre 1 XUMUYECKUE CBOMCTBA aTtoMUHUS. AMGBOTEpHbBIE
CBOWCTBA OKCHJIA ¥ THIPOKCHUAA ATFOMUHUS.

Kenezo: monoxenue B [lepuonnueckoit cucreme xumuueckux 3iemMeHToB /1. . MenneneeBa; ctpoenue
aToMa; HaXOXJAeHHUE B pupoae. Pu3nueckue 1 XuMUYECKUe CBOMCTBA kene3a. OKCHIbl, THAPOKCUIBI U CONU
xene3a(ll) u sxeneza(Ill), ux cocras, cBoiicTBA U MOTyYEHUE.

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHUE ¢ 00pa3liaMy METAIJIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMMU; U3YUEHHE PE3YIBTATOB KOPPO3UHU METAILIOB (BO3MOXKHO HCIIOJIb30BAHUE BUIEOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJIEHCTBHS OKCHIA KAJIBIUS U HATPUS C BOJOU (BO3MOXKHO MCIOJIb30BAaHUE
BUJICOMATEPHAIIOB); UCCIIEOBAHUE CBOMCTB XKECTKOM BOJIBI; MTPOIIECCa TOPEHUs Kelle3a B KUCIOpO/ie
(BO3MOHO MCIIOIH30BAHNE BHICOMATEPHAIIOB); IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIINil HA HOHBI
(Marnwmsi, KanbIus, aTFoMUHUS, MHKa, xene3a(ll) u xeneza(lll), menu(Il)); nHabmronenue u onucanue
MPOLIECCOB OKPALIMBAHMS TUIAMEHH MOHAMM HATPUSl, Kalus U KaJdblus (BO3MOXHO MCIOJIb30BaHUE
BHJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS W THAPOKCH A ITUHKA,
pelIeHne SKCepuMEHTaIbHBIX 3a/1a4 10 TeMe «BakHel1lne MeTasuibl U UX COSTUHEHUS.

XuMus U OKpy:KalIas cpeaa

HoBsie maTepuansl 1 TexHOJIOTHMU. BemecTBa u MaTepuaibl B TOBCETHEBHOMN KU3HU YeJIOBEKa. XUMHUS U
310poBbe. bezonacHoe UCoab30BaHUE BEIIECTB U XUMHUUYECKUX peakiuid B ObITy. [lepBast momots mpu
XUMHUYECKUX 05KOTraX U OTpaBlieHUsIX. OCHOBBI SKOJIOTMYECKON TPaMOTHOCTU. XUMHUUYECKOE 3arpsi3sHEHUE
OKpYy»Karollen cpeabl (mpenenbHas nonycrumas koHueHntpamus euiects — [1JIK). Poxas xumun B perienun
HKOJIOTHUECKUX TPOOIIEM.



[IpupoaHBIEe HCTOYHHUKH YTIIEBOAOPOIOB (Yroib, IPUPOIHBIN ra3, He(Th), MPOIYKTHI UX MEepepaboTKH, UX
POJIb B OBITY M IPOMBILUIEHHOCTH.

XUMHUYECKUH SKCIIEPUMEHT: H3y4YeHUE 00pa3I[0B MAaTEPHAIIOB (CTEKIIO, CIUTABBI METAILIOB, TIOJIMMEPHEIC
MaTrepuabl).

MexnpeaMeTHbIe CBA3U

Peanmaunﬂ MCKIIPECAMETHBIX CBsA3EH Py U3YYCHUH XUMHU B 9 knacce OCYIIECTBIIACTCA YEPE3
HCIIOJB30BaHUC KaK O6H_[I/IX €CTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK U HOHHTI/II‘/'I, ABIAOINUXCSA CUCTEMHBIMHU J1JISL
OTACIIBHBIX IPEAMETOB €CTECTBCHHO-HAYYHOI'O IUKJIA. Peamzanms MCKIIPEAMETHBIX CBsA3EH ITPpH U3YUCHHUU
XHMHH B 9 Kitacce OCYHICCTBIIACTCA YEPE3 UCII0JIB30BAHUE KaK O6H_II/IX CCTCCTBCHHO-HAY4YHbIX HOHHTHﬁ, TakK U
HOHHTHﬁ, ABJIIIOINUXCSA CUCTCMHBIMU JJIA OTACJIbHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TOHATHS: HAy4HBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIN3, CHHTE3,
KJ1accuuKanms, MepuoANIHOCTD, HAOJIFOICHHE, SKCTICPUMEHT, MOJICITMPOBAHNUE, U3MEPEHHE, MOJICIb,
SIBJICHHE, TAPHUKOBBINA (D PEKT, TEXHOJIOTHS, MaTCPHAITHI.

®dusnka: MaTepusi, aTOM, MIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKJIHJI, H30TOIIbI, PaJIHOaKTHBHOCTD,
MOJICKYJIa, JJICKTPHUYCSCKHUI 3apsil, IPOBOAHUKH, ITOJYIIPOBOHUKH, TUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teo, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, PACTBOP, PACTBOPHUMOCTh, KPUCTAIUIMYCCKAs PEIIETKa,
CIIJIaBBI, (1)H31/I‘~IGCKI/IC BEJINYNHBI, €IUHUIIbI I/ISMepeHI/Iﬂ, KOCMHUYECCKOC HpOCTpaHCTBO, IIJIaHCTHI, 3Bé31H)I,
Counnne.

buonorus: CI)OTOCI/IHTC?», AbIXaHUC, 6I/IOC(1)epa, 9KOCHUCTCMA, MUHCPAJIbHBIC y,[[O6pCHI/I$I, MUKPO3JICMCHTHEI,
MAaKpO3JIEMCHTBI, TMTATCIIbHBIC BCUICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TOJIE3HBIE HCKOMIAeMbI€, TOILIIMBO,
BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

N3yuenune xumMuu B 9 Kiacce HaIpaBiIeHO Ha JOCTHXKEHUE 00YYaIOLIMMHUCS JINYHOCTHBIX, METAIPEAMETHBIX
U IPEIMETHBIX Pe3y/IbTaTOB OCBOEHUS y4EOHOI0 ITpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHUS MPOTPaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHus JOCTUTAIOTCS B X0JI€
O6y‘-I€HI/I$[ XHUMHHU B €AUHCTBEC qu6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTHU OpFaHI/I3aIII/II/I B COOTBETCTBHU C
TpaaAUuIIUOHHBIMHU pOCCHfICKHMPI CONUOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMMU, ITPUHATBIMUA
B O6HI€CTB€ IpaBHUJIaMHi U HOPMaMH ITOBCACHUA U CHOCO6CTBYIOT nmponeccamM CaMOITO3HAHUSA, CaMOpPa3BUTHUSA
Y COIMATM3AIIMN 00YJarOITUXCSl.

JIn4HOCTHBIE pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCJIE B YACTH!

ITaTproTHYECKOro BOCIUTAHUS

1) IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAYYHOMY HACIIEAUIO,
MOHWMAaHHMsI 3HAYCHUsI XUMHUUECKOM HAyKU B )KU3HU COBPEMEHHOTO 00IIeCTBa, CHOCOOHOCTH BIIAJIETh
JOCTOBEPHOI MH(pOpMAIHEN 0 MEePeOBbIX JOCTHKEHUAX U OTKPHITUSAX MUPOBOW U OTEUECTBEHHOM XHMHUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) peICTaBJICHHS O COIMATBHBIX HOPMaxX M MPaBUJIaX MEXIIMYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON 1
JPYTUX BUAAX AEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM EATENbHOCTH MPH BBITOJIHEHUU
y4eOHBIX, T03HABATEIbHBIX 33124, BHINOIHEHUN XMMUYECKUX SKCIIEPUMEHTOB, CO3aHNN YUEOHBIX TPOEKTOB,
CTpeMJICHHI K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIU B Mpoliecce ITON y4eOHOU AeATeNbHOCTH; TOTOBHOCTH
OILICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapHHIeﬁ C IMMO3UIUH HPABCTBCHHBIX U ITPABOBBIX HOPM C

y4€TOM OCO3HAHMS MOCJIEICTBUN OCTYIKOB;



LleHHOCTH HAYYHOT0 MO3HAHMA

3) MHPOBO33pEHUECKHX MPECTABICHHI O BEIIECTBE M XMMUUECKON PEaKInu, COOTBETCTBYIOIIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOLIMX OCHOBY Ul MOHUMAaHMSI CYIIIHOCTH HAyYHOM
KapTUHBI MUPA; IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MIPUPO/IbI, B3AUMOCBSI3AX
YesioBeKa C MPUPOTHOM CPeloil, O poJikd XMMHUU B IO3HAHUH STUX 3aKOHOMEPHOCTEHH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJTyYCHHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOJUMBIX IS
00BsICHEHUS HAOIIOAAEMBIX MIPOLIECCOB U SIBJICHUI;

5) nmo3HaBatenbHOM, HHGOPMAIIMOHHON M YMTATEIbCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENILHOM paboThl C y4eOHBIMH TEKCTAMU, CIIPABOYHOM JTUTEPATYPO, JOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MH(GOPMAIIMOHHBIX TEXHOJIOTHI;

6) naTEepeca K 00YyYCHHUIO M MTO3HAHKIO, JIF0003HATEIIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOSKTHON M UCCIIEI0BATEIbCKON AEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTH U YPOBHS 00y4YEHUS B JalbHEHIIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbS

7) 0CO3HAHUS [IEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0POBbBIO, YCTAHOBKH Ha
3IIOPOBBII 00pa3 JKU3HU, OCO3HAHMS TIOCIIECCTBHIA M HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHHs1), HEOOXO0AUMOCTH COOJIIOACHUS MPaBMJl 0€30MaCHOCTH MPU 0OpaILEHUH C
XMMHUYECKMMH BEIIECTBAMU B ObITY U peaIbHOM JKU3HU;

TpyaoBoro BOCHIUTAHUSA
8) uHTepeca K MPaKTUYECKOMY M3y4YCeHHUIO MPOGEeCcCHil U Tpya pa3indHOro pojia, YBaXKCHUE K TPy U

pe3yibTaTam TPYAOBOM JIEATETLHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOTO BHIOOpA MHAUBHIYAbHON TPACKTOPUU MPOAOJKEHUS 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM; YCIEIIHOM
npodeccuoHaNbHOM NeATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHH; TOTOBHOCTH aJalTUPOBATHCS B
npodeccuoHanbHOIl cpene;

IKOJIOTHYECKOI0 BOCIINTAHUS

9) KOJIOTHYECKH LIEIECO00Pa3HOr0 OTHOLICHHS K MPUPOJIE KaK HCTOYHHKY JKH3HU Ha 3eMIie, OCHOBE e
CYIIECTBOBAaHUS, TOHUMAaHUS IEHHOCTH 3[J0POBOTO U O€30I1aCHOTr0 00pa3a >KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPU3HUECKOMY U ICUXMUECKOMY 3/I0POBBIO, OCO3HAHUS IEHHOCTU COOIIOACHUS
paBui 6€30MacHOr0 MOBEACHNUS IpU paboTe ¢ BELECTBAMU, a TAK)KE B CUTYAIUX, YIPOXKAIOIINX 3/10POBbIO
U KM3HHU JII0JIEH;

10) crocoOHOCTH MPUMEHSTH 3HAHHUSL, TOJy9aeMbIe IPH H3YUYCHUU XUMHH, [UTS PELICHHS 3a/1a4, CBSI3aHHBIX
C OKpY’Karollel IPUPOTHON CPeNloi, MOBBIILIEHUS YPOBHSI 9KOJIOTUYECKON KYJIBTYPbI, OCO3HAHUS
r7100aIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIeM U MyTeil X PELICHUs MOCPEICTBOM METOI0B XuMuu; 11)
9KOJIOTMYECKOT0 MBILIUIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IIO3HABATENbHON, KOMMYHUKAaTUBHON U
COLIMAJIBHOW MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTarnpeIMETHBIX Pe3yIbTAaTOB BBIAEISAIOT 3HAYUMBIE I (HOPMUPOBAHHSI MUPOBO33PEHHUS
o0IIeHayYHbIe TOHATHA (3aKOH, TE€OpHUs, IPUHIIMII, TUTIOTE3a, (PaKT, cucTeMa, IpoIecc, SKCIIEPUMEHT U Ap.),
KOTOPBIE UCIIOB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MTPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3TUX MPEeIMETOB POPMHUPOBATH MPECTABIEHUE O LIEIOCTHOW HAyYHOU KapTUHE MUPA, U YHUBEPCATIbHBIE
yueOHbIe AeicTBUSI (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHBIE), KOTOPhIE 00€CIEUNBAIOT
(opMHpOBaHKE TOTOBHOCTH K CAMOCTOSTEIbHOMY TUTAHUPOBAHHUIO U OCYIIECTBICHUIO YUeOHOM
NeSITEIbHOCTH.

MeTtanpenmMeTHble pe3yIbTaThl OCBOSHHS 00pa30BaTeIbHON MPOrpaMMbl IO XMMHH OTPaXaroT OBJIa/ICHHE
YHUBEPCAIbHBIMH MIO3HABATEIbHBIMU JACUCTBUSMH, B TOM YHCIIE:



Bba30BLIMHU JTOrHUYECKUMH el CTBUSIMH

1) yMeHHEM HCITOJIb30BaTh MPHEMBI JIOTHUECKOTO MBIIUICHHUS PH OCBOCHUH 3HAHUI: paCKPHIBATh CMBICIT
XUMUYECKUX TOHATHH (BBIICIATh X XapaKTepPHBIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3h C IPYTUMH
MTOHSATHSMH ), UCTIOJIB30BATh TOHATHS 11 OOBSICHEHHS OTJEIbHBIX ()aKTOB U SIBJICHUI; BRIOMPATh OCHOBAHUS
Y KPUTEPHUH I KIIACCH(PUKAIIMN XUMUUECKUX BEIIECTB U XUMUUYECKHUX PEAKIIUA; YCTaHABIUBATh MPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXIY OOBEKTaMH U3YUYCHHS; CTPOUTD JJOTUYECKUE PACCYKIEHUS (MHIyKTUBHEIE,
JEAYKTUBHBIE, 10 aHAJIOTHH ); JAEJIaTh BHIBOJBI U 3aKITFOYCHUS;

2) yMEHUEM IPUMEHSTH B IPOLIECCE TIO3HAHMS TIOHSTHUS (IIPEAMETHBIC U METAIPEMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BHIBATH IIMPOKO MPUMEHSIEMbIC B
XUMHH MOJCILHBIC MTPEICTABICHISI — XUMUYECKHUI 3HAK (CHMBOJ 3JIEMEHTA), XUMHUYECKask (hopMylia U
ypaBHeHI/Ie XI/IMI/I‘-ICCKOI\/'1 peaKI_[I/II/I —_— HpI/I peL[IeHI/II/I y‘-Ie6HO-H03HaBaTeJIBHBIX 3aga4d, C y‘-IéTOM 3TUX
MOJICJIBbHBIX HpeHCTaBJICHI/Iﬁ BBIABJIIATH U XapaKTepI/BOBaTL CYH_IGCTBGHHLIe HpI/ISHaKI/I I/I3Y‘I&€MBIX
O6’b€KTOB— XUMHUYCCKUX BCHICCTB U XUMHNUYCCKUX peaKum”I; BBIABJIATDH O6H_[I/Ie 3aKOHOM€pHOCTI/I, HpI/I‘-II/IHHO-
CJICACTBCHHBIC CBA3U U HpOTI/IBOpqu/ISI B I/IBY'-IaeMBIX npoueccax U SABJICHUAX, HpeﬂHaI‘aTB KpI/ITepI/II/I JJI
BBISIBIICHUS 9THX 3aKOHOMEPHOCTEH U MPOTUBOPEUUIA; CAMOCTOSITETILHO BBIOMPATh CIIOCO0 perieHus: yaeOHoi
3a/1a4uu (CpaBHUBATh HECKOJIbKO BapUAHTOB PEIICHUS], BHIOMpATh HanOoee MOIXOISIINN ¢ YIETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMu ncc/ie10BaTe IbCKHMU €l CTBUSIMHA

3) YMCHHUEM HCII0JIb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA ITO3HAHUS, 4 TAKIKC B
Ka4eCTBE OCHOBBI 115l (HOPMHUPOBAHHS TUIIOTE3BI 110 IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHUN;

4) npuoOpeTeH e OMbITa 0 TNIAHUPOBAHHIO, OPraHU3AIMU U MPOBEICHUIO YYCHUUECKUX IKCIICPHMEHTOB!
yMeHHEe Ha0JII0aTh 3a X010M IPOIIECcca, CAMOCTOSTEIbHO IPOTHO3UPOBATh €T0 Pe3ybTaT, (POPMYIUPOBATH
O606HI€HI/I$I W BBIBOJIBI 11O pE3yJibTaTaM HpOBeILéHHOFO OIIbITA, UCCIICA0BAaHUA, COCTABIISITH OTYET O
IIPOJICJIaHHOM pabdoTe;

Paboroii ¢ unpopmanueii

5) yMeHHeM BoIOMpATh, aHATU3UPOBATH U HHTEPIPETUPOBATh HH(OOPMAIIHIO PA3INIHBIX BUIOB U GOPM
MIPE/ICTaBJICHHUSI, TOJIy9aeMyI0 U3 Pa3HBbIX HCTOYHHUKOB (HAyYHO-TIOMYJSpHAS TUTEPATypa XUMUUECKOTO
CoJIep>KaHusl, CIIPaBOYHbIE MOco0Ous, pecypchl IHTepHETa); KpUTUUYECKH OLEHUBATh MPOTHUBOPEUUBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

6) yMeHHeM TPUMEHATH Pa3IUYHbIE METOBI U 3aIPOCHI MPH MOUCKE U 0TOOpE HH(POPMAITUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIS BHITTOJTHEHUS yUeOHBIX U TTO3HABATENLHBIX 3aa4 Ompe-
NENEHHOTO THIA; MPUOOPETEHHUE OMBITa B 00JIACTH HCTIOIB30BaHuUs HH()OPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, OBJIaJICHUE KYJIbTYPOl aKTHBHOT'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOATENILHO BBIOMPATh ONTUMATIBHYIO (hOPMY MpeACTaBICHUS HH(DOPMAIUU U WILTIOCTPUPOBATH
penraemMbie 3a/1a41 HECJIOKHBIMU CXEeMaMHU, JuarpaMMaMu, IpyrumMu opmamu rpaduku u ux
KOMOMHAIIHSIMH;

7) yMEHHEM HCII0JIb30BaTh U aHAJM3UPOBATH B MPOIECCE YUCOHOM U HCCIIEIOBATEIIbCKOM eI TeTbHOCTH
MH(OPMAIIHIO O BIUSIHUU MTPOMBIIIIICHHOCTH, CEJILCKOTO X03HCTBA U TPAHCTIOPTA Ha COCTOSTHUE
OKpY>Karolle NpUPOIHON CPEbI;

YHHBepcaﬂbHLIMI/I KOMMYHHKATUBHBIMHA IlCﬁCTBI/IHMI/I

8) ymeHueM 3a7aBaTh BOMPOCH (B X0JI€ THAJIOTA H/HJIH JUCKYCCHH) TIO CYIIECTBY 00CYX/TaeMOU TEMBI,
(hopMyTupOBaTh CBOM MPE/JIOKEHUSI OTHOCUTEIHHO BBITTOTHEHUS TTPEIJIOKEHHON 3a/1a4u;

9) npuoOpeTeHHe OMbITA MPE3ECHTAIUU PE3YIbTATOB BBHITIOJIHEHUSI XUMHUECKOTO DKCIICPUMEHTA
(J1abopaToOpHOTO OIbITA, TA0OPATOPHON PAOOTHI IO UCCIICTIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3auHTEpEeCOBaHHOCTH B COBMECTHOM CO CBEPCTHHKAMHU IMO3HABATEIBHOMN M UCCIICIOBATEIbCKON
JESATEILHOCTH TIPH PEIICHUH BO3HUKAIOIINX MPo0JIeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB U COTIIAaCOBAHHUS
no3uiuil (00cyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHALIMS COBMECTHBIX IEHCTBUH,



OIpeJIeIeHUe KPUTEPHUEB 10 OLICHKE KaueCcTBA BHINOJIHEHHON paboTHI U 1p.);

YHuBepcanbHBIMHU PeryJATHBHBIMHU AeHCTBUAMH

11) yMeHHEM CaMOCTOSITEIILHO ONPEACTTh LETIH ACITeIbHOCTH, INIAHUPOBATh, OCYIECTBIISTS,
KOHTPOJIMPOBATh U NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JI€ATEILHOCTD, BBIOMpATh Hanboiee
3¢ deKTUBHBIE CIIOCOOBI peIlIeHHs YU€OHbIX U M03HABATEIbHBIX 33/a4, CAMOCTOSTEIBHO COCTABIIATh WU
KOPPEKTUPOBATh IIPEIIOKEHHBIN aITOPUTM JIEHCTBUM IIPU BBIIIOJHEHUHN 33JaHUN C y4ETOM IOJIyYCHUS
HOBBIX 3HaHUH 00 U3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIMAX; OL[CHUBATH COOTBETCTBHE MOIYYEHHOTO
pe3yJibTaTa 3asiBJCHHOMW LEIH;

12) ymMeHueM UCTIOIb30BaTh M aHATM3UPOBATh KOHTEKCTBI, PE/IaracMbIe B YCIOBHH 3/IaHHI.

INPEAMETHBIE PE3YJIBTATbBI

B cocTaBe npeIMeTHBIX PE3YJIBTATOB [0 OCBOCHUIO 003aTEIbHOIO COIEPKAHUS, YCTAHOBICHHOTO JaHHON
pUMEPHOI paboueil mporpaMMoi, BELICTSIOT: OCBOCHHBIE 00YJaIOIIMMICS HAyYHbIC 3HAHUS, YMEHHS U
CIOCOOBI ICUCTBUH, criennduyeckue A MPeAMETHON 00J1acTH «XUMUS», BUIBI IEATEILHOCTH 110
MOJTyYCHHIO HOBOTO 3HAHUS, €T0 HHTEPIPETALNH, IPe0OPa30BaHUIO i IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U
HOBBIX CUTyalUsX.

[IpenmeTHbIE pe3yabTaThI IPEACTABIEHBI OTPAXKAIOT CHOPMUPOBAHHOCTD Yy 00YYAIOMIUXCA CIIEAYIOLIIX
YMCHMMN:

1) packpvieamb cmbici OCHOBHBIX XMMUYECKUX TIOHSITUN: XUMAYECKHUI JJIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTD, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHD
OKHCJICHHS, XUMHUECKAs PEaKIHsi, XHMUYECKas CBI3b, TEIUIOBOU 2(PEKT peakunu, MoJib, MOJISPHBIH 00BEM,
pacTBOP; AIIEKTPOIUTHI, HEITEKTPOIUTHI, TEKTPOIUTHYECKAS UCCOLMALIUS, PEAKIIMY HOHHOTO OOMEHa,
KaTaJau3aTop, XMMUYECKOE pPaBHOBECHE, OOpaTUMBbIe U HeOOpaTUMbIE PEAKIIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKMCIIEHUE U BOCCTAHOBJICHUE, AJUIOTPOIINS,
aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAsI, HOHHASI, METAIJINYECKAs ), KpUCTAJUIMYECKas PEeIETKaA,
KOpPO3Us METAJLIOB, CIUIABBI; CKOPOCTh XUMUYECKON PEAKIUH, IPEAEIBHO JTOIYCTUMAasl KOHIIEHTpaLus
(ITIK) BemiectBa;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHITHH (CM. T1. 1) U IPUMEHSITh 3TH TOHSITHUS
IIPU ONKMCAHWUM BELIECTB U UX NPEBPALCHUN;

3) ucnoavzosames XUMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHHS ()OPMYJT BEIIIECTB M YPABHEHHI XUMHUECKHX
peaxkuumii;

4) onpedensimb BaJCHTHOCTD M CTETICHb OKMCIICHUS XMMUYECKUX 3JICMEHTOB B COCJIMHEHHSX PA3INYHOTO
COCTaBa; MPUHAJICKHOCTD BEIIECTB K OMpPENeIEHHOMY KIlacCy COeIMHEHHH 1Mo (hopMyiam; BUJ XUMHUYECKOH
CBSI3M (KOBaJICHTHAs, MOHHAs, METAJUINYECKasl) B HEOPraHUYECKUX COETMHEHUSX; 3aps]] MOHA 10 XUMHUYECKON
bopmyrie; xapakTep cpeibl B BOAHBIX PACTBOpaX HEOPraHMUECKUX COCMHEHUH, TUI KPUCTAIUINYECKON
PELIETKY KOHKPETHOIO BELIECTBA,

5) packpwisame cmvicn Ilepuonndeckoro 3akona /. 1. MenzaeneeBa 1 JeMOHCTPHPOBATH €ro IOHUMAHUE!
OIMCHIBATh M XapaKTepu30BaTh Tabanunyto Gopmy [leproandeckoit cucTeMbl XUMHUYECKUX IE€MEHTOB!
pa3nuyaTh NOHATHUS «TJaBHasg nojarpymnmna (A-rpynna)» u «nodoyHas noarpymnmna (b-rpymmna)y, masnsie u
OoJbIIIME IEPUOJIbI; COOTHOCUTH 0003HAYEHHUS, KOTOPhIE UMEIOTCS B IEPHOANYECKON TaOIHIIEe, C YUCIOBBIMU
XapaKTepUCTHKAaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsi sijipa, 001ee Yncio
3JIEKTPOHOB U pacHpeieNIeHHe UX MO IEKTPOHHBIM CII0IM); OOBICHATH 00IIHe 3aKOHOMEPHOCTH B
VM3MEHEHUHU CBOMCTB JIEMEHTOB M MX COEIMHEHUI B IIpe/iesax MaJIbIX IEPUOAO0B U INIaBHBIX MTOATPYIII C
Y4€TOM CTPOEHHUS UX aTOMOB;

6) kraccuguyuposames XAMUYIECKUE FTIEMEHTBI;, HCOPTraHUYECKUE BEIIECTBA; XUMHUYECKHUE Peakiuu (110
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKLIMHU BELIECTB, IO TEIIIOBOMY 3P QEKTY, 10 U3MEHEHUIO CTENIeHeN
OKHCIICHUSI XUMUYECKUX 3JIEMEHTOB);



7) xapaxmepuzosams (OMHUCHIBATH) OOIIUE U CICHU(PUUCCKUE XUMHUUECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIIECTB, MOATBEPHKIasl ONUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOLINX
XUMHYECKUX PEaKIU;

8) cocmasnsmos ypaBHEHHS SIIEKTPOITMTHICCKOMN TUCCOIMAIINN KUCIIOT, IIEIOYEH W COJICH; MOJIHBIE U
COKpaIEHHbIE YPaBHEHUS PEakIii HOHHOTO 0OMEeHa; YpaBHEHUS peaKIfii, MOATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKAY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

9) packpuvisame cyuHocnms OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMN TOCPEICTBOM COCTABIICHHUS
AJICKTPOHHOTO OajaHca 3TUX PEaKInii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCKMOCTH OT UX CTPOCHHUS; BO3MOXXHOCTH ITPOTCKAHHSI
XMMHYECKUX MTPEBPAILICHUI B Pa3JIMUHbBIX YCIOBUSX;

11) sbluucasmes OTHOCUTEIILHYIO MOJICKYJISIPHYIO M MOJIIPHYEO MACChl BEIIECTB; MAaCCOBYIO JOJTO
XUMHUYECKOTO AJIEMEeHTa 1o (hOopMyJie COCTMHEHHS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOAUTH
Pacy€ThI IO YPABHEHHUIO XUMHYECKON PEAKIINY;

12) crnedosams nipaBuIaM MOJIb30BAHUS XUMUYECKOH [TOCYI0H 1 1ab0paTOpHBIM 000PYI0BaHUEM, A TAKIKE
MpaBWJIaM OOpaIeHus C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSMU TI0 BHITIOTHEHHIO TAOOPATOPHBIX

XUMHYECKHX OIBITOB IO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIICKHCIIOTO ra3a);

13) nposodums peaxiyu, MOATBEPKAAIONINE KAUSeCTBEHHBI COCTaB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH
OIIBITHBIM ITyTEM XJIOPUJI-, OPOMUJI-, HOJHI-, KapOOHAT-, pocdart-, cuimkar-, cynbhar-, THIPOKCH/I-UOHBI,
KaTHOHBI aMMOHUS M HOHBI M3YYEHHBIX METAJIJIOB, IIPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTaHUYCCKUX
BEIIIECTB;

14) npumensims OCHOBHbBIE OTIEPAIIUH MBICIIUTEIBHOM AEATEILHOCTH — aHAIU3 U CHHTE3, CPaBHCHHE,
00001IeHIEe, CHCTEMATH3AIINIO, BBISBICHUE TIPUIMHHO-CIICICTBEHHBIX CBSI3eH — I U3YYCHUS CBOMCTB
BCIICCTB U XUMHNYCCKUX peaKHHﬁ; C€CTCCTBCHHO-HAYYHbIC MCTOABI TIO3HAHUSA — Ha6JIIOII€HI/Ie, HN3MCPCHUC,
MOJICJIMPOBAHUE, IKCIICPUMEHT (pealTbHbIA M MBICJICHHBIH ).



TEMATHYECKOE IINITAHUPOBAHUE

Ne | HaumeHoBaHMe pa3/iesioB M TeM KoauuyecTBo yacoB IUcnosb3yemoe Buabl aesiTeJbHOCTH Bujabl, DJIeKTPOHHbIE
0/ | IPOrpaMMBl GopynoBanue Touku hopmpi (uudposbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECK PocTa KOHTPOJISI o0pa3oBaTeJbHbIe
padoThl ue paboThbl pecypebI
Paszjen 1. BemecTBo M XHMHYeCKHe PeaKIHH
1.1. | MoBTOpenue u yray6iuenue 3Hanuii | 5 0 0 ; VYerHbrit Poccwuiickast
OCHOBHBIX pa3/iesIoB Kypca 8 XapaKTepH30BaTh XUMHYECKUE JJIEMEHTHI IEPBLIX TPEX MEPHUOIOB, Kalusi U KalblLus 10 oIpoc; JJEKTPOHHAS
KJaacca X ToJokeHHo B Ilepuoaudeckoii cucteme JI. Y. Menneneesa; [ucemennsiii | wkona (POLL)
Knaccuduimpoats 1 Ha3pIBaTh HEOPraHHYECKHE BEIECTBA H3yUCHHBIX KIIACCOB; KOHTPOJIb;
OnuchIBaTh 00LIME XMMUYECKHE CBOICTBA BELIECTB PAa3IMYHBIX KJIACCOB, HOATBEPXKIATh
CBOIfCTBa IPUMEpaMU MOJIEKYJIIPHBIX YPaBHEHUH XUMUUECKUX PeaKIui;
OnpenensTb BUA XUMUYECKOH CBA3M U THI KPUCTAUIMYECKOH PEIIETKU BELIECTBA,;
ITporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS;
BoicTpanBaTh pa3BEPHYTHIC MHCbMEHHBIC U YCTHBIC OTBEThI C OMOPOil Ha HH(MOPMALIHIO
U3 y4eOHMKA H CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOIb30BaTh H3y4EHHBIH
MOHATHIHBII anmapar Kypca XHMHWY;
Vcnosnb30BaTh NpHU BHIIOJIHEHUH Y4eOHBIX 3a1aHUN M B TIPOLIECCE UCCIIEN0BATENbCKOM
JIeATEILHOCTH HayIHO-TIOMYJLIPHYIO JTUTEPATypy XUMHUECKOTO COMlepIKaHMsI,
CIpaBOYHbIE MaTepHAIIbI, pecypchl MuTepHeTa;
1.2. | OcHOBHbIE 3aKOHOMEPHOCTH 4 0 0 udposas ; VerHsrit POIII
XHMHYECKHX PeaKIHii PackpbIBaTh CMBIC] H3y4aeMbIX IOHATHI U IPUMEHATh 3TH MOHATHS IPU OMHUCAHUH ompoc;
‘Ha60p aTOpHA CBOMCTB BEILECTB U UX IPEBPALLIECHUH; IIucpMeHHbIH
5
naruuk pH KrnaccupuimpoBaTh XHMHYECKHE PEAKLUH IO PA3ITHYHBIM MPH3HAKAM; KOHTPOJIb;

VcraHaBiIMBaTE 3aBUCHMOCTH CKOPOCTH XHMIUYECKOH PEaKINM OT Pa3IHIHBIX (aKTOPOB;
IIporHo3npoBaTh BOZMOXKHOCTH MPOTEKAHMS XMMIIECKUX NPEBPALICHHH B Pa3INIHBIX
ycnoBusix; OnpenensaTb OKUCIUTEIb U BoccTaHoBHTeNb B OBP;

CocTaBIATh AIEKTPOHHBIN 0allaHC peaKiuy;

TIpon3BOUTH BHIYKCIECHNUS IO XUMHUYECKHM yPaBHCHHSM;

BricTpanBath pa3BEpHYTHIE MHCEMEHHBIC H YCTHEIE OTBETHI C OMOPOil Ha HH(OPMAIHIO
13 y4eOHMKA H CIPABOYHBIX MAaTEPHAIIOB, TPAMOTHO HCIIOIb30BAaTh H3yIECHHBIH
MOHATUIHBIN anmapar Kypca XUMUH;

Vcnonb30BaTh MPH BHINOJIHEHNH YYEOHBIX 3aJaHUIl U B NIPOLECCE UCCIET0BATEIBCKOM
JIeATeIbHOCTH HayIHO-IOITY IIPHYIO JIUTEPATYPY XHUMHIECKOTO COMePIKAHH,
CIIPaBOYHBIC MaTepHAIbL, pecypcsl HTepHeTa;




1.3. | JaekTpoauTnyeckas qucconuanus. | 8 unq)pm;aﬂ ; YcTHbli POII
XHMHYeCKHe PeaKIHU B PacTBOPax 11aGopaTopus AATYHK PackpbIBaTh CMBICI H3yJaeMbIX TOHATHIL, @ TAKXKe CMBICT TEOPHH dJIEKTPOIHTUYECKOH o1poc; 5
JIICCOLUAINY; IucsMeHHBIH
SJICKTPONPOBOMHOCTH | ()5 oo pary, HPUYUHBI JIEKTPOIPOBOAHOCTH BOIHBIX PACTBOPOB; KOHTPOJI;
> 5
CocTaBIATh YpaBHEHHS AUCCOLMAIINY KUCIOT, IENoYeil U conel, IoMHble U cokpaménnsie | KoHTponbHas
HOHHbIC YPaBHEHHS XUMHYECKUX PEaKIHil HOHHOTO 00MEHa; paborta;
[InaHMpoBaTH U OCYMIECTBIATh HA MPAKTUKE XUMHYECKUE YKCIIEPUMEHTHI, IPOBOJUTH Ipaxtiueckas
HaOJIIO/ICHHS, JIENIaTh BBIBOAIBI 1O PE3YJIbTaTaM dKCIEPUMEHTA; paborta;
CrnenoBath npaBuiiaM 0e30macHON paboTh B 1aOOPaTOPUU NPH HCIOIb30BAHUH
XUMHYECKOH MOCy/bl U 000pyI0BaHUS;
TIpon3BOUTH BHIYHCIEHNUS IO XUMUYECKHM yPaBHCHHUSM;
BoicTpanBath pa3BEPHYTHIC THCHMEHHBIC U YCTHBIE OTBETHI C ONOPOH Ha MH(POPMALHIO H3
y4eOHHKA U CIIPAaBOYHBEIX MAaTEPHAIOB, TPAMOTHO HCIIONB30BATh M3YYEHHBIH MOHATHHHBIN
anmapar Kypca XUMUH;
Vcnonp30BaTh PH BBINOJIHEHNN YIeOHBIX 3aJaHUI H B MPOLIECCEe UCCIIETOBATENBCKOM
JesTeIbHOCTH HAyYHO-TIOMYIIAPHYIO JIMTEPaTypy XUMHUUECKOTO COAEPXKAHMUs, CIPaBOYHbIE
MatepHasl, pecypcsl MHTepHeTa;
Hroro no pazaeny 17
Pa3znen 2. HemeTa/utbl M UX COeAMHEHHS
2.1. | O6mas xapaKTepuCTHKA 4 ; ; POLI
XHMH4YecKux dieMenToB VIIA- OOBACHATD 00IIIE 3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB HEMETAIOB U MX COCAMHEHHIT | Y CTHBII
rpynnbl. T'anorens! B IIpeJieiax MaJlblX IMEPUOJIOB M INIaBHBIX IOArPYIIIT Hepnoanqecxofd CHCTEMBI XMMUYECKHUX | OMpPOC;
JJIEMEHTOB C YIETOM CTPOCHHS HX aTOMOB; InceMeHHBIH
XapaxTtepH3oBaTh (GH3MUECKIE W XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB IAJIOTCHOB (Ha | KOHTPOIIb;
HpUMepe XJI0Pa) U CIOXKHBIX BEIIECTB (XJIOPOBOJOPO/IA, XJIOPHIA HATPHUS), CIOCOOBI UX KonrponbHas
TIOJTy9eHNs], IPUMEHEeHNEe U 3HaYeHHe B IIPUPOIE 1 )KU3HHU YeIIOBEKa, pabota;

OmnpezensTh raloreHH-HOHBI B PACTBOPE;

[11aHUPOBAT U OCYLICCTBIATD HA MPAKTHKE XMMUYCCKHE YKCICPUMEHTbI, IPOBOIUTH
HaOJII0ICHNS, AeTaTh BEIBOMBI IO PE3yJIbTaTaM dKCIICPHMEHTA;

Crenosars npaBuiaM 0e30macHoi paboTHI B TaOOPaTOPHH TIPH UCIIONB30BAHIH
XHMUYECKOIT IOCYBI ¥ 060PYIOBAHNS;

BeicTpanBaTh pa3BEPHYTHIE MUCHMEHHbBIC H YCTHBIE OTBETHI € OLOPOii HA HHQOPMALHIO U3
y4eOHHKa U CIPaBOYHBIX MATEPHANIOB, TPAMOTHO HCIIONB30BATH U3YHYCHHBIN TOHATHIHBIN
anmapar Kypca XUMHH;

Vcnosnb30Bath MPH BBIMOIHEHNHN YYeOHBIX 3a[laHHil H B MPOLIECCE UCCISA0BATENBCKOI
JeSTeNbHOCTH HAyYHO-TOMYJSPHYIO THTEPATYPY XHMMUYECKOTO CONCPIKAHMS, CLIPABOUHbBIC
Matepuabl, pecypcsl HTepHeTa;




2.2.

O01mast xapakTepucTHKA
XHMHYECKHX dj1eMeHToB VIA-
rpynnsl. Cepa u eé coequHeHust

OOBACHATD 00IIME 3aKOHOMEPHOCTH B U3MEHCHHH CBOHCTB 2IeMEHTOB VIA-Tpymmsl u HX
COCMHEHHH C yIETOM CTPOCHHS UX aTOMOB;

XapakTepu3oBath (hu3nyecKue U XMMHUYECKIE CBOHCTBA IPOCTOrO BEIIECTBA CEPbI U €&
COeMHEHNUH (CepOBOAOPO/IA, OKCUIOB CEPBI, CEPHOIT KHCIOTHI, CyIb(aToB), CHOCOOB! UX
HOJIy4YCHNS,

NPUMEHEHHE U 3HAYCHUE B NPUPOJE M JKU3HH YENIOBEKA;

OmnpenensTs HaIM4KE CyIb(paT-HOHOB B PACTBOPE;

OOBACHATD CYIIHOCTh HKONOTHYECKHX MPOOJIEM, CBA3AHHBIX C EPepabOTKOM coequHeHUH
cepsl; [ITaHnpoBaTh U OCYIIECTBISATE Ha IPAKTHKE XMMIYECKHE SKCIIEPHMEHTEL,
IPOBOJIUTH HAOMIOACHNS, ICNATh BHIBOJBI 10 PE3YJIbTaTaM KCIEPUMEHTA;

CrnenoBath npaBuiIaM 0€30macHON paboTHI B 1aOOPaTOPUH TIPH HCTIOIB30BAHHH
XHMHYECKOH IOCY/IbI U 000pYOBaHUS;

I1pou3BOAUTH BBIYUCICHHS 10 XHMHYECKHM YPABHCHUSM,;

Vcnonp30BaTh NPH BHIIONHEHHH YYeOHBIX 3a/JaHUH TEKCTH yueOHHKA, CIPaBOYHEIE
matepuais! (I[leppoanyeckyro cucteMy xuMuueckux daementos JI. 1. Menneneesa,
TabJIUILly PaCTBOPHUMOCTHU KHCJIOT, OCHOBAHUH U COJNIEH B BOJIE, DIEKTPOXUMUUECKUI PAl
HaIpsDKEHHH METaJlIoB);

Vcnonp30BaTh PH BBINOJIHEHNN YIeOHBIX 3aJaHUI H B MPOLIECCEe UCCIIETOBATENBCKOM

YcTHbi
orpoc;
TTucbMenHbIH
KOHTPOJIb;

PoOII

2.3.

O0uas xapakTepucTHKA
XHMHYECKHX 3JIeMEHTOB VA-
rpynnsl. A3ot, pocdop u ux
coeJHHEeHHs

;

OOBSACHATD 00IIME 3aKOHOMEPHOCTU B U3MEHEHHUH CBOWCTB 3JIEMEHTOB VA-TPYIIBI U HX
COCMHEHUI! ¢ yUETOM CTPOCHHUS UX aTOMOB;

Xapaktepu3oBaTh (pU3NUECKIE N XHMHUECKIE CBOWCTBA MPOCTHIX BENIECTB a30Ta U
(ocdopa 1 uX coeNHEHNH (aMMHMaKa, coell aMMOHNS, a30THOH KUCIIOTHI, HUTPATOB,
okcuza docdopa(V) u hochopHoit KucaoTh, hocdaTos), COCOOb! UX MOTYICHHUS,
IpUMEHEeHNe ¥ 3HaYEeHNE B IPUPO/IE 1 KU3HH YEIOBEKa;

OmnpenensTs HOHBI aMMOHUS U (OCc(haT-HOHBI B PACTBOPE;

OOBACHATD CYIIHOCTH 3KOJOTHYECKHUX MPOOIIEM, CBA3AHHBIX C HAXOXKICHHEM COSIMHEHNH
asora 1 pocdopa B OkpyKaromeit cpene;

[InaHupoOBaTh M OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE SKCIICPHMEHTHI, IPOBOJUTH
HaOITI0/ICHNS, 1eTTaTh BRIBOJIBI 110 PE3y/IbTaTaM KCIIEPUMEHTa,;

CnenoBath mpasuiaM 0e30macHOi paboThl B 1aOOPATOPUM MPU KCTIONB30BAHUU
XUMHYECKOH MOCY bl U 000pY/I0BAHNUS;

Ipou3BOAUTH BEIYUCICHHS [0 XHMHYECKHM YPABHCHUSM,;

Hcronb30BaTh NpH BBHIMONTHEHNN Y4eOHBIX 3a1aHNH TEKCThI yueOHMKA, CIIPaBOYHBIE
MaTepuabl (epHoIUIecKyto CHCTEMY XUMHUYecknX snementoB JI. M. Menneneesa,
TabNUIly paCTBOPHMOCTHU KHCJIOT, OCHOBAHUH U CONEH B BOJIE, DIEKTPOXHMHUYECKHI Al
HaNpsDKEHHUI METalIoB);

Vcnonb30BaTh NPH BBIMIONHEHNH y4eOHBIX 3a/[aHUil H B IPOLECCE HCCIE0BATEIBCKOI
JEATENBHOCTH HAYYHO-TOMYIISIPHYIO JTUTEPATyPy XUMHUYECKOTO COACP/KAHMS, CIPABOYHbIC
MaTepHabl, pecypchl MHTepHeTa;

YTl
oIpoc;
TTucemenHsIi
KOHTPOJIB;
IIpaxTnyeckas
pabora;

POII




2.4. | O0mas xapaKTepuCTHKA 8 Hudposas ' VeTHbiit PRI
XHMHYECKHX 3J1eMeHToB |VA- 6 OOBsACHATD 00IIHe 3aKOHOMEPHOCTH B H3MEHCHHH CBOKCTB 371eMeHTOB IVA-rpynmsl 1 ux | ompoc;
Trpynmsl. J1a00paTopus COCMHEHHH C yIETOM CTPOCHHS UX aTOMOB; [TucbMenHbIH
Vriaepon v KpeMHHil U UX Releon naTunk Xapakrepu3oBaTb GH3MUECKHE H XMMUYECKHE CBOHCTBA MPOCTBIX BELIECTB yIIepoja u KOHTPOJIb;
coeJHHEeHHs BBICOKOM KpEeMHUS U UX COCJMHEHHII (OKCHIOB YIIeposa, yroIbHOH KHCIOTHI, KapOoHaToB, okcuaa | KoHTponpHas

TeMIIepaTyphl KpEMHUs, 5 pabora;
KPEMHHEBOI KHCIIOTHI, CUIHKATOB), CIIOCOOBI HX MOJYYEHHS, IPUMEHEHHUE U 3HAYCHNE B ITpaxTudeckas
TIPUPOJIE M KU3HU YeTI0BEKa,; pabora;
Onpenenstb kapOOHAT- U CHIMKAT-HOHBI B PaCTBOPE;

OOBACHATB CYLIHOCTb KOIOTHUECKUX IPOOIIEM, CBA3AHHBIX C HAXOMKIECHHEM YITIEKUCIOTO
rasa B OKpy)Karolei cpene;

WnnocTpupoBaTh B3aUMOCBA3b HEOPTAaHHUECKUX COCAMHEHHH yriepona U OpraHMYecKHX
BemecTs; [I1aHMpOBaTh U OCYIIECTBIATh HA NPAKTUKE XUMHUECKHE IKCIIEPHMEHTBI,
IIPOBOANTE HAOIIOAEHNUS, IENaTh BHIBOBI IO pe3yIbTaTaM IKCIIEPUMEHTa;

CrnienoBath nmpaBuiaM 0e30macHOi paboThl B 1aOOPATOPUM MPU HCIIONIB30BAHUI
XUMHYECKOH IOCYIbI U 000pYOBaHUS;

Vcnosnb30BaTh NpH BHIIOJIHEHUH Y4€OHBIX 3a[JaHUil TEKCThl yueOHUKA, CIPAaBOYHBIE
mateprais! (I[leppoanyeckyro cucteMy xuMuueckux daementos JI. 1. Menneneesa,
TabJNUILly PaCTBOPUMOCTU KHCJIOT, OCHOBAHUH U COJNIEH B BOJIE, DIEKTPOXUMUUECKUI PAl
HAaIpsDKEHUH METaJJIOB);

Vcnonp30BaTh PH BBINOJIHEHNN YYeOHBIX 3aJaHUI U B MPOLIECCE HCCIIETOBATENBCKOM

Hroro no pazaeny 24

Paznen 3. MeTasasl H HX COeAHHEHHUSI

3.1. | O6umue cBoiicTBa METAJLIOB 4 PackpbIBaTh CMBICI U3y4aeMbIX HOHATHI U IIPUMEHSTH 3TH MOHATHS NP OMUCAHUU YceTHblit PoOLI

CBOMCTB BELIECTB U X NPEBPAILCHHIA; 0o1poc;
OOBACHATD 00IIHe 3aKOHOMEPHOCTH B H3MEHEHHUH CBOICTB JIEMEHTOB-METAJIOB H HX [uceMennbIit
COCMHEHUI! ¢ yUETOM CTPOCHHUS UX aTOMOB; KOHTpOJIb;

XapakTepu30BaTh CTPOCHHE METAJIIOB, 00IINE GU3NIECKUE U XUMUYECKIE CBOHCTBA
METaJUIOB; XapaKkTepu30BaTh 00IHE CIIOCOOBI MOTYYSHHUS METAILIOB;

CrnenoBath nmpasuiaM 0e30macHOi paboThl B 1abOPATOPUM MPU HCTIONB30BAHHU
XUMHYECKOH MOCybI U 000pYI0BaHUS;

[pou3BoaUTH BHIYUCICHUS MO XUMUYECKHM yPaBHCHHUSIM;

Vcnonb30BaTh NPH BBINOJIHEHNH YYEOHBIX 3aJJaHUI TEKCTH yU4eOHNKA, CIIPaBOYHBIC
Matepuaisl ([lepuoguueckyro cucteMy xumuueckux saeMenToB J{. Y. Menzneneesa,
Ta0JIHIly PACTBOPHMOCTH KHCJIOT, OCHOBAHHI U COJIEH B BOZIE, YNEKTPOXUMHIECKUN Psif
HaNpsDKEHHUI METalIoB);

Vcnonp30BaTh pU BHIOIHEHNN Y4eOHBIX 3aJaHHI U B IIPOLECCe UCCIEA0BATEIbCKOM
JeSTEeNbHOCTH HAyYHO-TIOMYIAPHYIO IUTEPaTypy XUMHYECKOTO COIEPIKAHHS, CIPaBOYHBIE




3.2. | BaxkHelune MeTaLIbI M X 16 OOBACHATD 00IIHe 3aKOHOMEPHOCTH B H3MCHEHHHU CBOUCTB JJIEMEHTOB-METAILIOB B Ycrublit POLI
coeTHHEeHHs TpyIIax ¥ UX COSAUHEHUH ¢ y4ETOM CTPOCHHS X aTOMOB; orpoc;

XapakTepn30BaTh GH3MUECKUE M XMMUIECKHE CBOMCTBA MPOCTHIX BEIIECTB METAOB U uX | [TucbMeHHbIH
COEIMHEHUH (OKCHI0B, THJPOKCHIOB, COJIEH), CIOCOOB! UX MOTY4YEHHs, IPUMEHEHHUE 1 KOHTPOJIb;
3HAUEHHE B IPUPOJIE U )KU3HU YEJIOBEKa; KonTtponbHas
Pacno3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIMil HOHBI METAIUIOB (MarHus, allOMUHHA, | paboTa;
ILIMHKa, XKele3a, Men); ITpaxTudeckas
IInanupoBaTh U OCYLIECTBIATH HA NPAKTHKE XHMUYECKHE IKCIIEPUMEHTbI, IIPOBOAUTH pabora;
HaOJIOJeHHUsI, IETaTh BBIBOABI 110 Pe3y/IbTaTaM dKCIIEPHMEHTA;
CrnienoBath nmpaBmiaM 0e30macHOi paboThl B 1aOOPATOPUH MPHU MCTIONB30BAHHI
XHUMHUYECKOH IOCy bl U 000pYI0BaHUS;
TIpon3BOUTH BHIYMCIEHUS 110 XUMHYECCKIM YPaBHEHHSM;
BricTpauBath pa3BEPHYTHIE IMCHMEHHBIE H YCTHBIE OTBETHI C ONOPO HA MHYOPMAIMIO U3
y4eOHHKa M CIIPABOYHEIX MAaTEpPHANIOB, TPAMOTHO HCIIOJB30BATh W3yUCHHBIH MOHATHHHBIN
anmapar Kypca XHMHHY;
Vcnosnb30BaTh pU BHIIOJIHEHUH Y4€OHBIX 3aJJaHUI U B IPOLIECCE UCCIIEA0BATENbCKOM
JeSTENbHOCTH HAayYHO-TIONYJSIPHYIO JIHTEPATypy XUMHYECKOTO COAEPIKAaHMS, CIIPaBOYHbIC
MaTepuaibl, pecypchl IHTepHeTa;

Hroro mo pazzeny: 20

Paznen 4. Xumus u okpy:aionas cpeia

4.1. | BemecTBa U MaTepHAbl B JKU3HH 3 ; VcerHbiin POII

yeJl0BeKa XapakTepH30BaTh POJb XUMHH B PA3INUHBIX cepax AeSTeIbHOCTH JIOEH, OCHOBHEIE orpoc;

BEIIIECTBA U MaTEPHAIIBL, IPHMEHsIEMbIE B )KH3HU COBPEMEHHOTO YeI0BEKa; [TucbMeHHbIH
OOBSCHATH YCIOBHSA 0€30MAaCHOT0 MCIOJIb30BAHMS BEIIECTB U XUMHYECKUX PEaKUUi B KOHTPOJIb;
OBITY; AHAIN3UPOBATH U KPUTHYECKH OL[EHUBATH MH(POPMALIUIO O BIHSHAN
HPOMBIIIIEHHOCTH, CeIbCKOTO X035HCTBA, TPAHCIIOPTA H Ap. Ha COCTOSHUE OKpYXKaloIei
cpenpr;
VYMeTb oka3bIBaTh HEPBYIO MOMOIIb IPH XUMHUECKUX 0XKOTaX M OTPaBICHHUSX;
TpunuMath yyactue B 00CYkKIECHUM MPOOIEM XMMHUYECKOH U IKOJIOrHUECKON

Hroro o pazzeny: 3

PesepBHoe Bpems 4
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IHOYPOYHOE IINTAHUPOBAHUE

ypaBHeHus. [IoHSATHE O CKOpOCTH
XMMHYECKOU PEAKIUN

Ne | Tema ypoka KoanuecTBo yacos Hcnosb3yemoe Bunani,
/i Tonnbocrs | DoPMBI
BCEro | KOHTPOJIbHbIE | MPaAKTH4YeC KOHTPOJIS
padoThI KHUe

1. | [epuoguueckuii 3aKOH. 1 0 0 VYcTHbii
[leprnonuueckas cucrema 0TIpOC;
XUMHUYECKUX 3ieMeHTOoB J[.1.

MenpeneeBa. CTpoeHUe aToMa.

2. | 3aKOHOMEPHOCTH B U3MCHEHUH 1 0 0 [TuceMeHHbIH
CBOWCTB XUMHUECKUX IIIEMEHTOB KOHTPOJIb;
MEPBBIX TPEX MEPHUOJIOB, KAJHS,

KaJbIMs U UX COCIMHCHUHN B
COOTBETCTBHH C TOJIO)KEHUEM
9JIEMEHTOB B IIEPUOINYECKON
CHCTEME M CTPOCHUEM HX aTOMOB

3. | Knmaccudukanus u HomeHkiaarypa |1 0 0 YcTHbIN
HEOPTraHMYECKUX BEIECTB 0TIpoC;
(MexayHapoaHas U TPUBUAJIbHAS)

4. | X¥uMHYecKHe CBOMCTBA BEILECTB, 1 0 0 IMucsrMeHHBIH
OTHOCSIIIMXCSI K Pa3IMYHBIM KOHTPOJIb;
KJIaccaM HEOPraHUYEeCKUX
COCMHEHH, UX TeHEeTHYECKas
CBSI3b HEOPTaHMYECKUX BEIIECTB

5. | CTpocHHE BeUIECTBA: BHIBI 1 0 0 Hudposas ITuceMeHHEBIN
XUMHUYECKOHN CBSI3U U THUIIBI nmabopaTopust KOHTPOJIb;
KPHUCTAIUIMYECKUX PEIETO AaTaukpH

6. | Kimaccudpuranuss XHMAIECKUX 1 0 0 Mudposast | [TucbMeHHbIH
peaKIHii 0 Pa3IHIHBIM JabOPATOPUS | koHTPOIIB;

JaTYUuK
NpU3HaKaM (110 YUCITy U COCTaBY BBICOKOI
YYACTBYIOIIMX B PEAKIIUH BEIIECTB, TeMIIEPaTyphl
o TerIoBoMy 3¢ heKTy, 1Mo
WU3MEHCHHUIO CTCTICHEH OKUCIICHHUSI
XHUMUYECKHUX 3JIEMEHTOB, 110
00paTUMOCTH, TIO YYaCTHIO
KaTajn3aropa

7. | DK30 M SHAOTEPMHUUECKHUE 1 0 0 [TuceMeHHbII
peaKIu, TePMOXUMHUYECKUE KOHTPOJIb;




8. | IloHsiTHE O XUMUYECKOM ITuceMeHHEbIi
paBHOBecuH. DakTOPBI, BIUAIOIINE KOHTPOJIb;
Ha CKOPOCTh XUMHYECKON peaKkIuu
U TIOJI0KEHNE XUMUUECKOTO
paBHOBECHS
9. | OKHCIUTEIHLHOBOCCTAHOBUTEIILHBIE IIncerMeHHsrit
peakuuu (3JIeKTPOHHBIN OamaHC KOHTpOJIb;
OKHCJIM TEJIbHOBOCCTAHOBUTEIBHOU
peakIumn
10. | Teopust 3AEKTPOTUTHIECKOI Hudpposas | [TucsMeHHBIH
naboparopust .
. KOHTPOJIb
JUCCOIHAITH. DIEKTPOIUTHI U [ pOJIb;
HEedJIeKTpoNauThl. KaTnoHb! 1 3IIEKTPOINPOBO
AHUOHBI TTHOCTH
11. | MexaHu3M OUCCOLMALIMY BEIECTB Ludposas | [ITncpMeHHBIN
nabopaTopust .
C Pa3JIMYHBIMHU BUJAMU paTop KOHTpOJIb;
NaTYuK
XUMHAYECKOH cBs3U. CTeleHn 3IIEKTPOINPOBO
mucconuanuy. CHIbHEBIE U ClIa0bIe AHOCTH
BIEKTPOIUTHI
12. | Peakuuu nOHHOTO OOMEHA, IInceMeHHsbIi
yCIIOBUSI UX npoTekanus. loHHble KOHTPOJIb;
ypaBHEHUs peaKui
13. | XuMuyeckue CBOMCTBA KUCIIOT, VcTHbBIN
OCHOBAHUU U COJIEH B CBETE OIIpoC;
MPEACTABICHUH 00
3JEKTPOJIUTUYECKOMN AUCCOLUALINN
14. | IlonsiTre 0 TUAPOIH3E YcrHbli
ompoc;
ITucemeHHBI
1 KOHTPOJIb;
15. | KauecTBeHHBIEC peaKIUu Ha IInceMeHHbIin
KaTHOHBI ¥ AaHUOHBI KOHTPOJIb;
16. | ITpaktiueckas padora Nel [TpakTrueckas
«Perienne sKcepuMEHTAITBLHBIX pabora;
3a7a4 10 TeEMe
17. | KontponbHas pabota Ne 1 o teme KonTponbras
"DneKTpoIuTHYECKAs] pabora;

nuccormanug"”




18. | O6rmas xapakTeprcTHKa YcTHBI
rasioreHoB. OcoOeHHOCTH oT1poC;
CTPOCHHSI aTOMOB 3THUX HJIEMEHTOB, [MucemeHHBI
XapaKTepHbIE ISl HUX CTETICHU 1l KOHTPOJIb;
okuciaenusi. CtpoeHue u
(u3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB-TAJIOT€HOB

19. | Xumuueckue cBoiCTBa Ha YcTHbI
npuMepe xJiopa (B3auMojieiicTBre 0IIpoC;

C MeTaJJIaMH{, HEMeTaJUIaMH, [MucemenHbI
aiesniouyamMu). XJIo0poBOI0POT 1 KOHTPOJIb;

20. | CongHast KUCI0Ta, XUMHUYECKUE IMucpMeHHbBIH
cBoiicTBa. [lomydenue, KOHTPOJIb;
npumeHenne. KauecTBeHHbIE
peaxIy Ha TaJoreHUI-UOHBI

21. | IIpaktuueckas padbora Ne 2 [TpakTuyueckas
«[lomy4eHnue CoNsTHON KUCITOTHI. pabora;
N3yueHue ee cBONCTB

22. | O0miast xapakTepUCTHKA [TucemeHHbIN
a1emMeHTOB VIA-Tpynmbl. KOHTPOJIb;
OcOoOEHHOCTH CTPOSHHS AaTOMOB
3THX JIEMEHTOB, XapaKTEePHbIE IS
HUX CTETICHH OKUCIICHHUS.

Crpoenue u Gpu3NUECKUe CBOHCTBA
MPOCTHIX BEMIECTB-KUCIOPOIA U
cephl

23. | CtpoeHue u (pu3HUECKHe CBOMCTBA [TucemenHbIN
MPOCTHIX BEIIECTB-KUCIOPOAA U KOHTPOJIb;
cepbl. AJUIOTPOIHbIE
Moau(UKAIHA KUCIIOPOIa U CEPhI

24. | XuMu4eckue CBOWCTBA CEpBhl. ITucemenHbIl
CepeBozoponi, CTpoeHHE, KOHTPOJIb;
¢bu3nUecKre 1 XUMUYECKHe
cBoiicTBa. OKCHIBI CEPBI KaK
MPEJCTaBUTENN KUCIOTHBIX
OKCHJIOB

25. | CepHas kucnora, pU3HIECKUE U VYcTHBIM
XUMUYECKHUE CBOWCTBA (00IIHNE Kak OIIpoC;

IPEeJCTaBUTENS Kiacca KUCIOT U
cnenuuueckne




26. | Conu cepHO# KHCIIOTHI. [TucemeHHbIN
KauectBennas peaxius Ha KOHTPOJIb,
cyibdaT-uoH. HaxoxxaeHue cepsl u
€€ COEJIMHEHUI B IPUPOJIE.

XUMHUYECKOE 3arpsI3HEHUE
OKpY>Karoleu cpeibl
COEIMHEHUSIMH epbl (KUCIOTHBIE
JI0XK U, 3arpsi3HEHUE BO3yXa U
BOJ0OEMOB), CITIOCOOBI €ro
MPeIOTBPALICHHS

27. | O0Omiast XxapakTeprCTHKA YcTHBIT
371€MEHTOB VA TpyIIIIbI. OIIpOC;
Oco0eHHOCTH CTPOCHHS aTOMOB
9THX AJIEMEHTOB, XapaKTEPHBIE IS
HUX CTENEHH OKUCIICHMS

28. | A3ot, pactipocTpaHeHHE B ITucemenHbIl
npupoze, GpU3nIecKue u KOHTPOJIb;
XUMHYECKHUE CBOICTBA.

Kpyrosopor a3zora B npupoae

29. | AMMuak, ero husndeckue u [TucemeHHbIN
XMMHYECKHE CBOMCTBA, MOIYyYEHUE KOHTPOJIb,

u npuMeHenue. Colu aMMOHUS, UX
¢busnueckue U XMMUYECKHe
CBOICTBA, IPUMEHEHHUE.
KauecTBeHHast peakiys Ha HOHbI
aMMOHUS
30. | ITpakTuueckas padora:Ne 3. Hudposas | TTnagTHueckas
nmaboparopus
«ITonydyeHue amMmmuaka, U3yueHue AaTIMK pabora;
v BBICOKOH
€ro CBOWCTB TeMmepaTyp!

31. | AsotHas kuciora, e€ hu3nIecKue YcTHbii
Y XMMHYECKHUE CBOICTBa (00mIue 0I1pOC;

KaK IpeJICTaBUTEIs KJIacca KUCIOT
U crienuQryecKue

32. | ®ocdop, aIOTPOIHEIE YcrHbII
Moaudukanuu pocdopa, OTIpOC;
(u3nYecKre U XUMHYECKUE [TuceMeHHBI
CBOIMCTBA W KOHTPOJIb;

33. | Okxcun dochopa(V) u hochopHas [TrceMeHHBIH
KHCII0Ta, GU3NYECKUE U KOHTPOJIb;

XHUMHUYCCKHUEC CBOfICTBa, IMMOJIy4YCHHEC.

KauecTBeHHas peaxius Ha
dochar-uon




34. | Yraepo, asioTpoITHbIe [InceMeHHBIM
MoOIU(HUKAINN, PACTIPOCTPAHEHHE B KOHTPOJIb;
npupoe, Gu3ndecKue u
XMMUYECKHe CBOUCTBA. AcopOIust

35. | Okcunpl yraeposaa, ux GuzndecKue [TnceMeHHBIM
1 XUMHUYECKUE CBOWCTBA, UX KOHTPOJIb;
JICICTBHE HA KUBBIE OPTraHU3MBbI,

MOJTy4YeHUE U MPUMEHEHU

36. | [IpakTuueckue padora:Ne 4. [TucemeHHbBIN
«TonyueHue yriaekuciaoro rasa. KOHTPOJIb;
KauectBennas peaxius Ha
KapOOHAT-HOHY

37. | YronpHas KHCIIOTA U €€ CONU, UX VcTHBIN
¢bu3nUecKue U XUMUYECKHe OI1poc;
CBOMCTBA, MOJIly4YEHUE U
npuMeHeHne. KauecTBeHHas
peakuusi Ha KapOOHAT-HOHBI

38. | KpemHuii, ero ¢pusnueckue u VYcTHbii
XUMHYECKHE CBOMCTBA, MOIyYEHUE OI1poc;

Y IpUMEHE HHUE B JICKTPOHUKE

39. | CoequHEeHUs KPEMHUS B TIPUPO/IE. VYcTHbii
OO6mue npeacTaBieHus 00 oKcue oTIpoc;
kpemuusi(IV) u kpemHneBoi
kuciore. CHIMKAThI, X
WCIIOJIb30BaHUE B OBITY, MEIUIIMHE,

MIPOMBIIIJICHHOCTH

40. | [Ipaktuyeckue padoraNe 5. [IpakTuueckas
«Pemenne skcrepUMeHTaNIbHbBIX pabora;
3a1a4 no reme «Hemeramibn

41. | KonrponbHas padota Ne 2 o KonTponbhas
teme«Hemeramibn pabora;

42. | O6mas xapakTepuCTHKa VYcTHbli
XUMHAYECKHUX DJIEMEHTOB — OIpocC;
METaJIJIOB Ha OCHOBAaHUM HX
nonoxeHnus B [lepuoanueckoit
CUCTEME XMMHUYECKHX 3JIEMEHTOB
.M. MenneneeBa 1 CTpOEHHUS
aTOMOB

43. | DNeKTPOXUMHUYUECKHUN Pl [TncrMennbIi
HanpsHKEHUH METaJuioB . KOHTPOJIb;

du3nyeckrue 1 XMMAYECKHIE
CBOMCTBA METAIIJIOB




44. | O6mme crocoObl MOIyYCHHS YcrHbrit
METAaJIOB ompoc;

45. | [ToHsATHE O KOPPO3UU METAILJIOB U Vel
OCHOBHBIE CIIOCOOBI 3aIUTELI OT ompoc;
koppo3uu. CruiaBsl (CTalb, YyTyH,

JIOpaJIIOMU HUM, OpoH3a), UX
MpUMEHEHUE B OBITY U
MIPOMBIIIIICHHOCTH

46. | lenounsie MeTasisl. [Tonoxenne YcrHbIi
B Ilepuoaudeckoii cucreme OTIpOC;
XUMHYECKUX d1emMeHToB 1.

MenpeneeBa, CTpOEHUE aTOMOB.
Haxoxnenne B mpupoze.

47. | dusnueckre U XUMHUYECKUE IInceMeHHBIN
CBOMCTBa (Ha MpUMepe HaTpus U KOHTPOJIb;
KaJIus)

48. | Oxcuapl ¥ TUAPOKCUIBI HATPHS U ITuceMeHHEbIH
kanusl. [I[puMeHenne menouHbIX KOHTPOJIb;
METAJJIOB U X COCIMHCHUN

49. | llleno4HO3eMENbHBIE METAILIBI [TucrMeHHbIM
MAarHuil ¥ KaJIbI[Ui, CTPOEHUE KOHTPOJIb;
aromoB. Ilonoke HUE B
Ilepuoanueckoit cucreme
XUMHYECKHX 3yemMenToB J[. 1.

MenneneeBa. Haxoxxenue B
MIpUPOJIE

50. | ®uznueckre U XUMUYECKUE YcTHbIH
CBOMCTBA 11I€JI0YHO3EMEIIbHBIX Onpoc;
METAJJIOB.

51. | BaxHeiiiue coequHEHUs KaabLUsl ITnceMeHHBIN
(oKcHI, TUAPOKCHU, COJIN) KOHTPOJIb;

52. | JKécTkoCTh BOABI U CIIOCOOBI €€ YcTHbIH
yCTpaHEHUs Onpoc;

53. | [Ipaktuueckue padota:Ne 6. [IpakTnueckas
«KEcTKOCTh BOJBI 1 METOJBI €€ pabora;
YCTpaHCHUSD

54. | Amromunuii. ITonoxxeHnue B VeTHbIN
ITepuonuueckoii cucreme OIIpoC;

XUMHYECKHX 3jiemenToB .M.
MenpeneeBa, CTpOEHUE aTOMA.

Haxoxnenune B mpupone




55. | dusnueckue ¥ XUMHUYCCKHE [TuceMeHHbIH
CBOWCTBA aJTIOMHUHUSI. KOHTPOJIb;
AmM@doTepHbIe CBOWCTBA OKCHIA U
THIPOKCHU/IA

56. | Keneso. [lonoxenue B VYcTHbii
[Tepuoanueckoit cucteme OTIpoc;
XUMHYECKUX 3yieMeHToB [[. 1.

MenneneeBa, CTpo€HUE aToOMa.
Haxoxnenue B mpupone

57. | du3nyecKre U XUMHUYECKUE [TucemenHbIN
CBOMCTBA JKeJe3a KOHTpOJIb;

58. | dusnueckue U XUMHYECKUE ITucemenHbIN
CBOMCTBA OKCHUJIOB, THAPOKCHUIOB KOHTPOJIb;
xenesa (1), (1)

59. | dusHyeCcKre U XUMHYECKUE [TucbMeHHbIH
cBoiicTBa coueit xenesa (1) u KOHTPOJIb;
xenesa (1)

60. | IIpakTuueckue padoraNe 7. [TpakTnyeckas
«Pemenue skcrepruMeHTaNbHbIX pabora;
3a1a4 1o reme «MeTtasuibl»

61. | Kourponbhas pabora Ne3 mo KonrponbHas
teme«MeTambny pabora;

62. | HoBble MaTepuaibl M TEXHOJIOTHH. VYcrHsii
BemiectBa 1 MaTepuaisl B oTIpoC;
[MOBCETHEBHOM KU3HU YEJIOBEKA.

XUMHS U 37J0POBbE

63. | [IpupoHbIC HCTOYHUKH YcTHbII
YTIE€BOIOPOAOB (YTOJib, oTIpoC;
MIPUPOAHBIN Ta3, He(Th), TPOTYKTHI
uX nepepadoTKH, UX POJIb B OBITY U
MPOMBIIIIEHHOCTH. OCHOBBI
9KOJIOTHYECKOW TPAMOTHOCTH

64. | Xumuueckoe 3arps3HeHHe YcrHbi
OKpY>Karolen cpesl (MpeaebHO OIIpOC;
JOMYCTUMAst KOHIICHTPAIHSI
BeuectB — [1JIK). Ponb xumuu B
PEIICHNN YKOJIOTHYECKUX TPOOIIEM

65. | Peseps VYcTHbii

OT1poC;

66. | Pe3eps YcTHbIi

OIIpoC;




67. | Peseps 1 YCTHBIH
Ompoc;
68. | Peseps 1 YCTHBIH
ompoc;
OBUIEE KOJIMYECTBO YACOB IIO |68

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 9 knace/T'abpuensa O.C., Octpoymo N.I'., CagkoB C.A., AKIOHEpHOE 00IIECTBO
«3natenscrBo«lIpocBemieHue;

METOANYECKHUE MATEPHUAJIBI U1 YUYUTEJIA
1. Xumus. 9 kiace. Yueonoe mocodbue (aBropsl O. C. I'abpuensn, 1. I'. Octpoymos, C.A. Cnaakos).
2. Meroandeckoe nocooue. 9 knacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

3. [Iporpamma kypca xumuu a1 8—9 kiaccoB o0meodpazoBarenbHbIX yupexaeHui (aBropsl O. C. ['abpuensH,
N.T. Octpoymos, C. A. CnaikoB).

4. ITpoBepouHbie M KOHTPOJIbHBIE PaboThL. 9 Kiace (aBropel O. C. ['abpuensn, U. B. Tpurybuax).
5. Xumus B TeCTax, 3aa4dax u ynpaxaeHusx. 9 kinacc (aBropsl O. C. I'abpuensn, U. B. Tpuryouax).

6. DnexTpoHHas hopma yuebHoro nmocodbus. Meronnyeckue pekomenaanuu Munucrepctsa [IpocBemienus
Poccuiickoit @eneparuu o «Peanuzanuu o6pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHOHAYUHOM U
TEXHOJIOTUYECKON HAIPaBJIEHHOCTEN 110 XMMHHU C MCTI0/Ib30BaHHEM 000pyA0BaHus LieHTpa «Touka pocTa»

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. http://www.alhimik.ru.IlpeacraBnens cienyromnue pyOpUKH: COBETH aOUTYpUEHTY, YIUTEIIO XUMHUH, CITPABOYHHUK
(oueHsb OompIIas MOIOOPKA TAOHII U CIIPABOYHBIX MATEPHAJIOB), BECENask XUMUS, HOBOCTH, OJMMITAA]IBI,
KyHCTKaMepa (Macca HHTEPECHBIX HCTOPHYECKUX CBEACHHIA).

http://www.hij.ru. XKypaan «XuMus 1 )KU3Hb» OHSATHO U 3aHUMATEIHHO PAcCKa3bIBAET 000 BCEM HHTEPECHOM, UTO

IPOUCXOJIUT B HAYKE U B MUPE, B KOTOPOM MBI KHBEM.

http://chemistry-chemists.com/index.html. DnekTpoHHBIH XypHAT «XMMUKH U XUMHUS», B KOTOPOM MPEICTABICHO

MHOXXECTBO OIIbITOB ITO XMUMHH, 3aHUMAaTEILHOM I/IH(bOpMaHI/II/I, HO3BOJ’I5HOH1€I7[ YBJICUb YUCHHUKOB 3KCHCpHMCHTaHBHOI7]

9acThIO IIpeIMeTa.

http://c-books.narod.ru. BceBo3amoskHast iuteparypa 1o XUMHUH.

http://www.prosv.ru/. [TocoOust U1 yqamuxcs, B TOM YUCIIE U JJIsl IOATOTOBKH K UTOroBol artectanmu (OI'D u EI'D),

METOJMYECKUE MTOCOOHS IS YUUTEIeH, HAyYHO-TIOMYJIIpHAs JIUTepaTypa Mo XUMHUH.

http://1september.ru/. XKXypHan ans yaureneit u He TOIBKO. bobIIoe KOTUYECTBO pabOT YISHUKOB, B TOM YUCIIE U

WCCIIEIOBATEIECKOTO XapaKTepa.

http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii KOIBHBIN MOPTAJ CO CCHUIKAMU Ha 00pa30BaTeNIbHbIC CANTHI

10 XUMUH.

www.periodictable.ru. COOpHHK cTaTell 0 XUMHUYECKUX JIEMEHTAX, MILTFOCTPUPOBAHHBIN SKCIIEPUMEHTOM.

resh.edu.ru



Onucanue MaTepuaibLHO-TeXHUYeCKOH 0a3bl HeHTPa «Touka pocTay, HCNOJIb3yeMOro AJIsl peaju3anuu
00pa30BaTeIbHBIX IPOrPaMM B PAMKAaX MPenoiaBaHusi XUMHUH
YYEBHOE OBOPYIOBAHUE
1.060opynoBanue:
OobopynoBanue ungposoii 1adoparopun «Touka pocrar.
e  MuxkpomnabopaTopusi XUMUYECKAs;
® NpOOUPKHU CTEKIISIHHBIE;
e KOJIOBI KOHUYECKUE;
® CTakKaHbl CTEKJsHHbIE Ha 50 mI;
®  MAJIOYKU CTEKIITHHbIE;
e TpyOKH COEIMHUTENbHbIC: CTEKJIIHHBIE, PE3UHOBBIE;
e TIpOOKH PE3UHOBBIC; CIIUPTOBKH;
poOUpKOEpKATEINH;
LITaTUB JJaOOPATOPHBII;
HITaTUB IS IPOOUPOK;
BOPOHKA CTEKJISIHHAS;
buabTp;
CITUYKH;
acOecToBasi CeTKa;
JTyYUHKH.
2.PeakTuBsI:
KHCIIOTBI: COJISTHAsI, CepHasi, a30THAas;
HIEJIOYH: THAPOKCUJT HATPUSI, TUIPOKCHI KAJIbIIHS;
ocHoBanwus: ruapokcun meau (I1) , ruapokcun xenesa (I11);
cou: KapOoHaT Kayblus, XJIopu HaTpus, xiopun meau (I11), aurpar cepedpa, xinopua 6apus, kapboHAT
HATpPHSI, XJIOPU]] ATFOMHHUS, TIEPMAHTaHAT KaJlWsl, HUTPAT KaJIHsl, MEIHBINA Kymopoc, cyiabdat xemnesa (11I),
cynbdar 1uHKa, cynepdocdar, aMMuadHas CeIUTpa, MOYEBHHA (KapOaMu ), XJIOpHU I Kainus, cynbdar
HaTpUsl, CWIMKAT HATPHs, CYIb(haT aTFOMUHHS;
® TMIPOCTHIE BEIIECTBA: YIOJib, [IMHK, KEJI€30, ATFOMUHUIN, MarHuid, Me/ib, CBUHEII;
CIIO’KHBIE BEIIIECTBA: Mpamop, caxap; HHAUKaTopsl;, okcuasl: Meau (II), okcun mapranma (IV);
3.0Opranuyeckure BeIecTBa:
COJIU: alleTaT HaTpus, (PEHOJIAT HATPUS;
KHCIIOTHI: YKCYCHAsl KUCJIOTa, MypaBbHHAs KUCIIOTA, OJICMHOBAS;
CIIUPTHI: STAHOJI, U30TIEHTUIIOBBIH, TIIUIIEPHUH, TPOTAHOI; O€H30:1, (PeHOIT;
YIIEBOBL: KpaxmMall, TII0K03a, caxapo3a.
4 Mopenu:
e HaGopsr Mozeneit aTOMOB 1711 COCTaBJICHUS IIAPOCTEPIKHEBBIX MOJIETIeH MOIEKYI;
e Kpucraumyeckue penieTky COoJIeH.
5.Y4ebHble ocoOUs Ha MEYaTHOM OCHOBE:
IIepuoanueckas cucrema xumMuueckux aneMeHToB J[.M.Menneneesa;
Tabnuira pacTBOPUMOCTH KUCIIOT, OCHOBAHHH, COJICH;
DNEKTPOXUMHUYECKHUNA Psi/I HAMIPSHDKEHUN METAIJIOB;
Habop tabnui k ypokam
OBOPYJIOBAHME JIUIsI MTPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIUM
Hudposas nadboparopust no xumuu (yuenndeckasi) (Touka Pocra)
Hab6op OI'D o xumuu (Touka Pocta)



Lugposas (komnvromeprnas) nabopamopus (L{J1), npoepammrno-annapammsiii KOMNIEKC, OAMYUKOBAS CUCTEMA
— KOMIUIEKT Y4eOHOT0 000pYy0BaHUSs, BKIIIOYAIOIINN H3MEPUTENbHBIN OJI0K, HHTEp]Eeiic KOTOPOTO MO3BOJISET
o0ecrnieunBaTh CBSI3b C MEPCOHATIBLHBIM KOMITBIOTEPOM, U HA0Op JAaTUYMKOB], pErUCTPUPYIOIINX 3HAYCHUS
Pa3TUYHBIX (PU3UYECKUX BEIIMYUH.

Llamuux memnepamypbl niamuHo8blti — NPOCTON U HAJICKHBIN JATYUK, IPEeAHA3HAUYEH Il U3MEPEHUs
TEMIEPATYPbl B BOJHBIX pacTBOPax U B ra3oBbIX cpenax . Mimeer pasznuunblil tuanazon usmepenuii or —40 1o
+180 °C . TexHuuYeCcKue XapaKTEPUCTUKH JaTUMKA YKa3aHbl B MHCTPYKIIUU 110 SKCILTyaTaluu.

Jlamuux memnepamypol mepmonaptuli IpeAHa3HAUYEH 11l u3MepeHus temnepatyp 10 900°C . Ucnonb3yercs
IPY BBIIIOJIHEHUH PA0OT, CBA3aHHBIX C U3MEPEHUEM TeMIIepaTyp MJIaMEHH, IJIaBICHUS U PA3JI0KEHHS BEIIECTB.

Lamuuk onmuyeckou niom1ocmu (Ko1opumemp) — MpeIHA3HAUEH I U3MEPEHUS ONTHYECKOM TUIOTHOCTH
OKpaIlleHHBIX pacTBOPOB (puc. 1). Ucnonb3yercs npu uzydenuu teM «PactBopb», «CKOPOCTh XUMHUYECKUX
peakuuii», onpeaeeHuU KOHIIEHTPAI[Ui OKPAIIEHHBIX HOHOB WJIM COEIMHEHUM.

B KOMIIIEKT BXOJAT NaTYMKU C PA3IMYHOM JJIMHOM BOJIH IOJYIIPOBOJHUKOBBIX UICTOYHUKOB cBeTa: 465 u 525
HM. OOBEM KIOBETHI COCTABIISACT 4 MII, JUTMHA ONTUYECKOTO MyTH — 10 MM.

Jamuux pH nipeHa3HaueH A U3MEpeHHs BoJopoHOro nokaszarens (pH) . B HacTosiiee Bpemst B KOy
NOCTYNAalT KOMOWHHUPOBAHHBIE JaTYUKH, COBMEIIAIOIINE B c€0€ CTEKIISTHHBIN AJIEKTPOJL C 3JIEKTPOIOM CPaBHEHMUS,
YTO AenaeT paboTy M0 U3MEPEHUIO BOJOPOIHOTO MMOKa3aTens 6o1ee KoOMDOPTHOI.

Juanazon usmepenuii pH ot 0 - 14 . Ucnonb3yercs 1 U3MepeHUs: BOJOPOAHOTO TOKA3aTeNs BOAHBIX
pPacTBOPOB B PA3IUYHBIX UCCIIEIOBAHUSIX 00OBEKTOB OKPYKAIOIIEH CPeIb

Hamuux snexmponpoeoonocmu peIHa3HAYeH ISl U3MEPEHUs yIEIbHON 3JIEKTPOIPOBOIHOCTHU KHUIKOCTEH, B
TOM YHCJIE U BOJHBIX PACTBOPOB BeLIECTB . [IpuMeHseTcs npu u3yuyeHUu TEOPUU AIEKTPOIUTUUECKON
JUCCOLIMAIINH, XaPAKTEPUCTUK BOAHBIX PACTBOPOB

Jamuuk x10pud-uoH06 UCTONb3yeTCs Al KOJIMYECTBEHHOTO OMPE/IEIICHUs COIepPKaHusl MOHOB XJIOPa B BOJHBIX
pacTBopax, ouse, NpoAykTax nuranud. K garuuky nogkiatogaercs noHocenekTuBHbIN annekrpon (MCO) (pabounit
AEKTPOJ), HOTEHIIUA KOTOPOTO 3aBUCUT OT KOHIIEHTPAIMH OMPEIeIsIeMOro HOHA, B JAHHOM ClIydae OT
koHueHTpanuu annoHoB Cl- . [Torenmman MCD onpenensitoT OTHOCUTENBHO 3JIEKTPO/Ia CPaBHEHHUS, KaK MPaBUIIo,
XJIOpcepedpsHOTO.

Jlamuux Humpam-uoros peHa3HAYEH IS KOJTMUYECTBEHHOTO OMPEEICHNUS HUTPATOB B Pa3IMUHBIX 00BEKTaX
OKPY>KaIoIIel Cpeibl: BOJIe, OBOIAX, GPYKTaxX, KOJOACHBIX U3JEHUAX U T J MUKpockon udpoBoii npeaHa3HaueH
TUTSE U3ydeHusl JOPMBI KPUCTAIIIOB U HAOIOIEHUS 32 POCTOM KPUCTAIIIOB.

Annapam 0ns npogedenus xumudeckux peaxyuii (AI1IXP) npeaHa3HayeH Ui NOJy4YeHUs U IEMOHCTPAIIH
CBOMCTB TOKCUYHBIX ITAPOB U ra3oB . DTH BEIECTBA MOIYYaOTCs B KOJIOe- peakTope, ¥ pu HarpeBaHuu (win 0e3
HarpeBaHus1) ra3000pa3HbIe BEIIECTBA MPOXOAAT Yepe3 MOTIOTUTENbHBIE €eMKOCTH (HACaIKH) C pacCTBOpaMU
peareHToB, BCTYNAIOT C HUMU B peakinto. M30bITOK ra3a norjiomaercs )KMIKUMH U TBEPJBIMHU peareHTaMu, a
TaK)kKe aKTUBUPOBAHHBIM YIJIEM. ANMapar yaille BCEro UCHOJIb3YIOT JJIs MOTYYEHUs U JEMOHCTPALIUU CBOKCTB
XJIOpa, CEPOBOIOPO/IA.

IIpubop ons demoncmpayuu 3a86UCUMOCMU CKOPOCMU XUMUYECKUX PeaKyuli om pasiuidHblX )axmopos
UCIOJIB3YIOT MPU U3Y4YEHUU TeMbl «CKOPOCTh XUMUYECKOW PEaKIIUu» U TEIIOBOro 3(h(pekTa XUMUIECKIX
peaxiuii. [Ipubop 1aeT BO3MOKHOCTH SKCIIEPUMEHTATIBLHO UCCIIEI0BATh BIMSHNE HA CKOPOCTh XUMHUECKUX
peakuuii cieayomux GakTopoB: IPUPO/Ibl pearnpyroluX BEIECTB, KOHIIEHTPAI[UN pearupyonX BEeIlecTs,
TUTONIA/IA TPAHUIIBI pa3zena ¢a3 B TeTePOreHHBIX CHCTeMaXx (MMOBEPXHOCTU COMPUKOCHOBEHHS MEKIY
pearupyomrMy BellecTBaM1 ), TEMIIEpaTyphbl, KaTalnu3aTopa, MHrHOUuTopa.

bansa kombunuposannas npenHa3HaueHa I HarpeBa CTEKIJISHHBIX U (pap(OopoBhIX COCYI0B, KOr/a TpeOyercs
CO3/1aTh BOKPYT' HarpeBaeMoro cocyja paBHOMEPHOE TEMIIEpaTypHOe MoJe, N30eKaTh UCIIOIb30BaHUS OTKPHITOTO
IUTAMEHHU U PaCKaJICHHOM AJIEKTPUYECKON CIIUpaIu.

IIpubop ons nonyuenus 2a306 NCNONb3YyETCs IS OTyYEHHUS] HEOOJIBIINX KOJIHYECTB T'a30B: BOJOPO/IA,
KHCII0po/ia (U3 IEPOKCUAA BOAOPOA), YIIEKUCIIOro rasa.



