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[HosicHuTeIbHAS 3aMIMCKA
I[Inanupyemble pe3ybTaThbl 0CBOEHHS Y4eOHOT0 MpeaMeTa.

JINYHOCTHBIMM pe3yabTaTAMHM HU3YUYEHHUs NpeaMera «XUMHsD SBISIOTCS CISAYIOIINE
YMEHHSL:

Oco3HaBaTh €IMHCTBO M IIEJIOCTHOCTh OKPYXAIOLIET0 MHPA, BO3MOXKHOCTH €ro

MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHUI HAyKU.

[TocTeneHHO BBICTpanBaTh COOCTBEHHOE IIEIOCTHOE MUPOBO33PEHUE:

OCO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpPa30BaHMIO, B TOM YHCIE U B paMKax
CaMOCTOSITENIbHOM J1eATeIbHOCTH BHE IIKOJIbBL;

OIICHUBATh JKU3HEHHBIC CHUTYallud C TOYKU 3pEeHHsS Oe30macHOro oOpas3a JKHU3HH U
COXPaHEHHUS 3/10POBbS;

OIICHUBAThH FKOJOTUUYECKUM PUCK B3aUMOOTHOILIEHUN YEJIOBEKA U IPUPO/IBI.

BribupaTh MoOCTynkM, HalleJIeHHbIE HAa COXpaHEHHEe M OepekHOe OTHOUICHHE K MPUpOJe,
OCOOCHHO >KMBOMW, M30erasi MPOTHBOIOJIOXKHBIX MOCTYIIKOB, MOCTEIEHHO ydYach M OCBauBas
CTpaTEruio palMoOHAILHOTO MPUPOAOIOIE30BAHNUS.

Cpeocmeom pazéumusi JUYHOCTHBIX pPE3YJNbTAaTOB CIy)KaT Y4eOHBIH Marepuanl u
MPOIYKTUBHBIC 3aJaHUs ydeOHUKA, HAI[CJICHHbIE Ha 6-10 TUHUIO PA3BUTHUS — YMEHHE OIICHUBATh
MOBEJICHUE YEJIOBEKA C TOYKH 3PEHHS] XUMUUYECKOW 0€30MaCHOCTH 0 OTHOIICHHUIO K YEJIOBEKY
U TIPUPO/IE.

MeTtanpeaMeTHbBIMH peE3yJIbTaTaMHU HM3YUYCHHS Kypca «XHMHs» SBISETCS (HOPMHUPOBAHHE
YHUBEpCaJIbHBIX yueOHbIx neiictauii (Y'Y I).

Pecynamusnvie YV/I.

CamMocTosATenbHO 00HAPYKHUBaTh U (OPMYIHUPOBATH YUEOHYIO TIPOOIIEMyY, ONPEAEIATh 1elb
y4eOHOU NesATeNIbHOCTH, BEIOUPATh TEMY MPOEKTA.

BreiaBurate Bepcuu peuieHus: npoOiaemMbl, 0OCO3HaBaTh KOHEYHBIA pe3ysbTaT, BHIOUPATH U3
MPEIOKEHHBIX U UCKATh CAMOCTOSITEILHO CPEICTBA JOCTHUIKEHUS LIETIH.

CocTaBnath (MHAMBHUIYaTbHO WM B TPYIIE) IUJIAH PEHICHUS TpoOJeMbl (BBITOJIHEHUS
IIPOEKTA).

Paboras mo muany, cBepsATh CBOM JACWCTBUS C LIETBIO U, IPU HEOOXOJMMOCTH, UCIPABIIATH
OLIMOKH CaMOCTOSITENBHO.

B namamore ¢ yuuTeneMm COBEpIIEHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIE KPUTEPUU
OLICHKH.

CamocTosaTenbHO OOHapykuBaTh ¥ (QOpMyIUpOBaTh NpodIeMy B  KIACCHOM U
MHAUBUIYyaIbHON YUeOHOH 1eATeNbHOCTH.

BreiaBurate Bepcuu pemieHus: npoOiaeMbl, 0OCO3HaBaTh KOHEUHBIA pe3ysbTaT, BHIOUPATH U3
MIPEIOKEHHBIX U UCKATh CAMOCTOSITEJIBHO CPEJICTBA JIOCTUKEHUS 1IETTH.

CaMocCTOATEIHbHO 0CO3HABATh MPUYMHBI CBOETO YCIleXa WM Heyclexa U HaXOAUTh CIIOCOOBI
BBIXOJIa U3 CUTYyaIlMU HEycIexa.

Cpeocmeom ¢hopmupoganus perynaTuBHbIX YVY]J[ cilykar TEeXHOJIOTUS MPOOIEeMHOTO
JMajora Ha dTare U3y4eHUs HOBOTO MaTepHalia U TEXHOJIOTHUS OILICHHUBAHUS 00pa30BaTEIbHBIX
JTOCTHKEHUH (Y4eOHBIX YCIIEXOB).

lloznasamenvhnvie YVJI:

AHanm3upoBaTh, CpaBHUBATh, KilaccuuuupoBath W 0000marh (akTel U SBICHUS.
BBIABISTE MPUYUHBI B CIICJICTBUS MPOCTHIX SIBJICHUM.

OcymiecTBISATh CpaBHEHUE, CEPHAIMI0 U KIACCH(PUKAIMIO, CaMOCTOSTEIBHO BBIOHpAs
OCHOBAHUS U KPUTEPUHU JIJIST yKa3aHHBIX JIOTUUECKHUX OIEpaIuii; CTPOUTh KIaCCHU(UKAIIUIO HA
OCHOBE IMXOTOMHYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHUA).

CTpouTh JTOTUYECKOE PaCCYKIEHNE, BKITIOYAIOIIEE YCTAHOBICHHE TIPUUYNHHO-CIIEICTBEHHBIX
CBS3EH.

Co3maBaTh CXeMaTHYECKUE MOJICTH C BBIICJIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

CocTaBnsTh TE3UCHI, pA3TUYHBIE BHUIBI TUIAHOB (IIPOCTBIX, CIOXKHBIX U T.IL.).
[IpeoOpazoBpIBaTh MHPOPMAIIMIO M3 OJHOTO BUJA B IPYToH (TaOIUIly B TEKCT U TIP.).

BrrunteiBaTh BCE YPOBHH TEKCTOBOUM MH(OPMAIIHH.

YMeTh onpeaensTh BO3MOXHbBIE HCTOYHUKH HEOOXOJIUMBIX CBEJCHUHN, TPOU3BOAUTH TTOWCK
uH(pOpMaIINK, aHATTU3UPOBATh U OLICHUBATH €€ JIOCTOBEPHOCTb.




YMeTh UCIIOJIB30BaTh KOMITIBIOTCPHBIC U KOMMYHUKAITUOHHBIC TCXHOJIOTUHN KaK UHCTPYMCHT
JJI1 JOCTHXKCHHA CBOHUX ueﬂeﬁ. VmeTs BBI6I/IpaTI> AACKBATHBIC 3a1a4€ HHCTPYMCHTAJIbHBIC

MpOrpaMMHO-aMNMapaTHbIE CPEJICTBA U CEPBUCHI.
Kovwmynuxamuenoie YVJ/I:

CaMocTOSTeNbHO OPTaHU30BBIBATh YUeOHOE B3aMMO/ICHCTBHE B TpyIIE (OMpeAesaTh 001ue
LEJIH, PACTIPEACTISATh POJIU, JOTOBAPUBATHLCS APYT C IPYTOM U T.J.).

OTcrauBasi CBOIO TOUKY 3pEHHS, IPUBOAUTH apTyMEHTBI, TIOATBEPKIasi UX (pakTamu.
YMeTh B3IVISIHYTh Ha CUTYalMIO C MHOM MO3ULMHU U JJOTOBAapUBATHCS € JIFOJbMU MHBIX ITO3HIIMI.

Cpeocmeom popmuposanusi KOMMYHUKATUBHBIX Y Y] cily)aT TeXHOJOTUsl MPOOJIEMHOTO
nuanora (mMoOyXJaromuidi W TMOMBOMAIIMKA TUAOr) M pabdoTa B MalbIX TpPYMIax, TaKKe
HCIIOJIb30BAHNE HA YPOKAX AJIEMEHTOB TEXHOJIOIMHU IPOJYKTUBHOIO YTEHUSI.

IIpeaMeTHbIEe pe3yibTaThl:

bazoBblit ypoBeHb (yUEHUK HAYUUTCS)

* PacCKpbIBaTh CMBICII TEPHOJUYECKOrO 3aKOHA
. . Menneneesa;

* ONMUCBHIBATD M XapaKTEPU30BaATh TAOINIHYIO
dbopMy  MEPUOIUYECKOW CHUCTEMbl XHUMHUYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTaB AaTOMHBIX SIEp H
pacrpeiesieHde Yucia 3JIEKTPOHOB IO 3JIEKTPOHHBIM
CIIOSIM  aTOMOB XHMHYECKHUX JJIEMEHTOB MallbIX
MEPUOIOB NEPUOUYECKON CUCTEMBI, a TAKXKe Kajus
U KaJIbIus;

* pa3MuaTh BUABl XUMUYECKOW CBSI3U: MOHHYIO,
KOBAJICHTHYO MOJIAPHYIO, KOBQJICHTHYO
HEMOJISIPHYIO U METAIITNYECKYIO;

* U300pakaTh AJIEKTPOHHO-UOHHBIE (POPMYIIBI
BEIIECTB, OOpPAa30BAHHBIX XUMHUYECKHUMH CBSI3SIMU
pa3HOro BU/A;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEILIECTB OT
CTPOCHUSI MX KPUCTAIUIMYECKUX PEHIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAINTNYECKUX;

* XapaKTepU30BaTh XMMHYECKUE AJIIEMEHTHI U MX
COC/IMHEHHUS] Ha OCHOBE IIOJIOKEHUS 3JIEMEHTOB B
MEePUONYECKON CHUCTEME U OCOOEHHOCTEM CTPOEHHS
HX aTOMOB;

* XapaKTepu30BaTh Hay4YHOE u
MHPOBO33PEHUECKOE  3HAYEHHE  MNEPUOJUYECKOTO
3aKOHA M TIEPUOJUYECKON CHCTEMBI XUMHUUYECKHX
sanemenToB /JI. . MeHneneeBa; ¢ OOBSCHATH CYTh
XUMUYECKUX TIPOIIECCOB W WX TNPUHIMITHAIBHOE
OTIUYHE OT (PU3NUECKHX;

* Ha3bIBaTh MPU3HAKA W YCJIOBHUS MPOTEKAHUS
XUMUYECKUX PEAKIUH;

* YCTAHABIIUBATh MPHHAIICKHOCTh XUMHUECKOU
peakuu K ONpeneN€HHOMY THUIY IO OJHOMY U3
KJIaCCU(UKALMOHHBIX MPHU3HAKOB: 1) Mo uMcay U
COCTaBY HMCXOJHBIX BEIIECTB U MPOAYKTOB pPEAKIUU
(peakiuu COoeqMHEHUs, PA3NIOKECHHS, 3aMEIICHUS M
oOMeHa); 2) 10 BBUICICHUIO WM IOTJIOIICHHUIO
TETUTOTHI (peakiuu IK30TEPMHYECKHUE "
SHAOTEPMHUUYECKHE); 3) IO HW3MEHEHUIO CTereHel
OKWCJTICHUSI ~XUMHYECKHX  DJEMEHTOB  (peakiuu
OKHUCIIUTEIHLHO-BOCCTAHOBUTENIBHBIE), 4) o
o0paTUMOCTH Tmporiecca (peakiuu oOpaTUMbIE U

[ToBbIlIeHHBIH YPOBEHb (yueHuk
MOJIYYUT BO3MOXKHOCTb HAyUYUTHCS)

* FPaMOTHO oOpatatbscs c
BEII[ECTBAMHU B MIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HE00X0IUMOCTh
cOoONIOACHUST  MpaBUJI  SKOJIOTMYECKH
0€30MMacHOTO MOBE/ICHUSI B OKPYXKAIOIIeH
MPUPOHOM CpelIE;

* IOHUMATh CMBICIT u
HEOOXOIUMOCTD coOroienus
peIIuCaHui, peiaraeMbIx B
I/IHCTPYKIII/ISIX 110 HCITIOJIB30BAHUTO

JIEKapCTB, CPEACTB OBITOBOM XUMHMHU U
Ap.;

* HCII0JIb30BAaTh nproOpeTéHHbIE
KJIIOYEBBIE KOMIIETEHTHOCTH npu
BBITIOJTHEHUH HCCJIEIOBATEIbCKUX
IPOEKTOB 10  H3YYEHHIO  CBOMCTB,
CIOCOOOB MOJIyYEHUS U PACIIO3HABAHUS
BELIECTB;

* pa3BUBaTh KOMMYHHMKATHBHYO
KOMIIETEHTHOCTb, HCIIOJIb3YSl CPENCTBA
YCTHOW M TNMHUCHBMEHHOM KOMMYHHKALIMU
npu paboTe C TeKcTamMu Yy4yeOHUKa H
JOTIOJTHUTEIBHOU JIUTEpaTypoH,
CIPAaBOYHBIMU  TaONHIIAMU, TPOSIBISTH
TOTOBHOCTh K YBAK€HUIO HMHOM TOYKH
3peHHs] TpU OOCYXKJIEHHM pPEe3yJIbTaTOB
BBITIOJTHEHHOU paboThI;

* 00BEKTHBHO OILICHHUBATH
nH(pOpMAaITHIO 0 BEILIECTBAX u
XUMHYECKHX TMpolleccaX, KPUTHUYECKH
OTHOCHUTBCS K TICEBJIOHAYIHOM
nH(popManuu, HET00POCOBECTHOM
peKiamMe, Kacarollencsi HCMOJb30BAHUS
Pa3IUYHBIX BEIIECTB.

* OCO3HABATh 3HAYCHUE
TEOPETUIECKHUX 3HaHUU JUTST

HpaKTH‘IeCKOﬁ JCATCIIBHOCTH YCJIOBCKA,
¢ OIIUCBIBATL HU3YYCHHBIC 00BEKTHI

KakKk CHUCTCEMBI, IMPUMCHSA JIOTUKY
CHUCTCMHOI'O aHaJIn3a,
* IPUMCHATH 3HaHUA 0




HEOOpaTHMBbIE);

* COCTaBIIAITb YPaBHEHHUS DJIEKTPOJIUTHUYECKOU
JUCCOLIMAIIUM KHUCIOT, IeIoYeii, Coyei; IOJHBIE M
COKpalIEHHbIC MOHHBIC YPaBHEHHUS Peakinii oOMeHa;
ypaBHEHUS OKHUCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii;

* IPOrHO3UPOBATh  MPOAYKTHI  XHMHUYECKHUX
peakuuii 1o  (Qopmynam/Ha3BaHUSM  HMCXOJHBIX
BEIIECTB;, ONPEAENATh HMCXOJHBIE BEIIECTBA IO
(dhopMyiaM/Ha3BaHUSAM MPOAYKTOB PEAKIIHH;

* COCTaBJIATh YpaBHEHUS peakuui,
COOTBETCTBYIOIINX MIOCJIEI0BATEIbHOCTH
(«uenouke») IIpEBpAICHUI HEOPraHUYECKUX
BEILIECTB PA3JINYHBIX KJIACCOB;

*BBISIBJISITR B IIpolecce
MIPU3HAKU, CBUICTEIBCTBYIOIIUE O
XUMHYECKON PEAKIINU;

* IPUTOTOBJIATh PACTBOPbI C  ONPEACIEHHOU
MAacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA;

* OLIpEACNIATh ~ XapakTep  Cpeabl  BOJHBIX
pacTBOpPOB KHCIOT M UIEJOYEH MO HU3MEHEHHIO
OKpacKH UHJIUKATOPOB;

* IPOBOJIUTH KaueCTBEHHbIC peakiuu,
MOATBEPXKJIAIOIINE HaJU4YMe B BOJHBIX pacTBOpax
BEILIECTB OTACIIbHBIX HOHOB

* OIIPEACIISATh MPUHAJICKHOCTh HEOPTAHUUECKUX
BELIECTB K OJTHOMY W3 H3YYEHHBIX KJIACCOB/TPYIH:

JKCIIEPUMEHTA
IPOTEKaHUU

METaJJIbl W HEMETaUlbl, OKCHUJbl, OCHOBaHUS,
KHUCJIOTBI, COJIU;

* COCTaBJIATH  (QOPMYJBl  BEIIECTB IO  HX
Ha3BaHUSM;

* OIpENeNsTh  BAJEHTHOCTh U CTENEHb
OKHCJIEHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (bopMyJIbI HEOPraHUYECKUX
COCIUHEHUII 10 BAJEHTHOCTAM U  CTENEHAM

OKHCJICHUSI JJIEMEHTOB, a TakKKe 3apsjiaM HOHOB,
yKa3aHHbBIM B TaONMuUIlE pPacTBOPUMOCTH KHUCIOT,
OCHOBAHHWH M COJIEH;

* OOBSCHATH 3aKOHOMEPHOCTH W3MCHCHHUS
(1)H31/I‘-I€CKI/IX U XHUMHUYCCKUX CBOfICTB HpOCTI)IX
BEIIECTB (METAJVIOB M HEMETA/UIOB) W WX BBICIIMX
OKCHJIOB, OOpa30BaHHBIX JJIEMEHTAaMH BTOPOTO U
TPETHETO MEPUOJIOB;

* HAa3bIBAThH O6H.[I/Ie XUMHUYCCKUC CBOfICTBa,
XapakTepHble I TPYNI OKCUAOB: KHUCIOTHBIX,
OCHOBHEIX;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA,
XapaKTEpHbBIC JUIS KasKJ[0T0 H3 KJIacCOB
HEOPraHWYeCKHX BEIEeCTB: KHUCIOT, OCHOBaHUM,
COJIEH;

* IPUBOJIUTH pUMEPbI peakiuii,
HO)ITBep)KI[aIOH_[I/IX XUMHUYCCKUC CBOﬁCTBa
HEOPraHWYeCKHX  BEIECTB:  OKCUIOB,  KHUCIOT,
OCHOBAaHWH U COJIEH;

o OHPGI[CJIHTB BCIICCTBO-OKUCJIUTECIIb nu
BEIIIECTBO-BOCCTAHOBUTEIH B OKHCIIUTENHHO-

3aKOHOMEPHOCTAX [IEPUOUYECKON
CUCTEMBbl XUMHUYECKHUX DJIEMEHTOB I
OOBSICHEHUS W TPEIBUICHUS CBOWCTB
KOHKDPETHBIX BCILIECTB;

* pa3BUBaTh MH(POPMALMOHHYIO
KOMIIETEHTHOCTh IIOCPEJICTBOM
yrayOneHust  3HaHMW 00  HCTOpHH
CTAHOBJICHUS XUMHYECKOM HAayKH, €&
OCHOBHBIX IOHSTHH, IEPUOIUYECKOTO
3aKOHa KakK OJHOr0 H3 BaXHEHIIMX
3aKOHOB  IIPUPOJBI, a TaKke O

COBPEMEHHBIX JOCTWKCHHUAX HAYKH W
TEXHUKHU.

* COCTABJIAITb  MOJIEKYJSIDHBIE U
IIOJIHBIE ~ HMOHHBIE  YpaBHEHHUS  IIO
COKpAIEHHBIM HOHHBIM YPaBHEHUAM;

* IPUBOJIUTh TPUMEPBl  PEAKIIM,
IOJITBEP K TAIOLIUX CYILLIECTBOBaHUE
B3aUMOCBSI3U MEeXy OCHOBHBIMU
KJIACCAMM HEOPraHMYECKHX BEIIECTB;

* IPOrHO3UPOBATH pe3ynbTaThl
BO3/ICUCTBUS Pa3IMYHBIX (PAKTOPOB Ha

U3MEHEHUE  CKOPOCTH  XMMHUYECKOHN
peakuuy;
* IPOrHO3UPOBATH pe3yJbTaThl

BO3/ICUCTBHUS PA3IMYHBIX (PAKTOPOB Ha
CMENICHUE XUMHUYECKOTO PAaBHOBECHSI.

® HpOFHO3I/IpOBaTI) XUMHUYCCKHUEC
CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa
U CTPOCHHS;

* IPOTHO3UPOBATH CIIOCOOHOCTD
BEUIECCTBA HpOSIBJ'ISITB OKHUCJIIUTCIBbHBIC
WJIM BOCCTaHOBUTEILHBIE CBOWMCTBA C
YYETOM CTENEHEW OKUCIICHHS SJIEMEHTOB,
BXOJSIINX B €0 COCTAaB;

® BBIABIIATH CYHICCTBOBaHI/Ie
TEHETUYECKOM  B3aUMOCBS3HM  MEXAY
BEILIECTBAMH B PSY: MPOCTOE BEIIECTBO
— OKCHJ] — TUJPOKCU — COJIb;

® OpFaHI/I3OBBIBaTI>, HpOBO)II/ITI)
YUEHUYECKHUE MIPOEKTHI 10
HUCCIIEJOBAHUIO CBOICTB BEIIECTB,
HMEIOIINX BayKHOE MPaKTUYECKOe
3HAYECHUE.




BOCCTAaHOBUTENIbHBIX pPEAKLUAX;
* COCTaBJIATH OKHCIIUTENBHO-
BOCCTAHOBUTENBHBIM ~ OajmaHc  (UII  M3YyYEHHBIX
pEeaKIMii) Mo NPeAJOKEHHBIM CXeMaM peakiuii;
* IPOBOJIUTH nabopaTopHbIe OIIBITHI,
MOATBEPKAAIOIINE XMMUYECKHE CBOKWCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKHUX BEUIECTB;

Conep:xanue y4eOHOI0 nmpeamera.
IToBTOpeHue 1 00001IeHNEe CBeleHU I IO Kypcy 8 Kiacca
bunapusie  coemuHeHus. OKCHIBI  colieoOpa3ymoIue ©  HECOoIeoO0pa3yrolue.
['unpokcunpl: ocHOBaHMS, aM(OTEpHbIE TUIPOKCHUIBL, KHUCIOPOJCOAEPIKALIUE KHUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06o0011eHre cBeleHni 0 XUMUYECKUX peakuusax. Knaccudukanus XuMH4YeCKUX peakuuit
[0 pa3jIMyYHBIM IPHU3HAKAM: COCTaBy M YHCIY pEarupyromux W 00pa3yoIuxcs BEUIEeCTB,
TerioBoMy 3(deKkTy, o0O0paTUMOCTH, H3MEHEHHIO CTETNEeHEW OKUCICHHS DJIEMEHTOB,
0o0pa3yronMx pearupyroliyue BEIIeCTBA, arperaTHOMY COCTOSIHUIO PEearupyrollux BeELIeCTB,
HCIIOJIb30BAaHUIO KaTajau3aTopa.

IlonsiTHE O CKOPOCTM XMMHUYECKOW peakuuu. DakToppl, BIMAIOIIME HAa CKOPOCTh
XUMHUYECKHX pEeaKIMid: MPHUpOJa pPearupyrolux BelIeCTB, WX KOHIIEHTpAlUs, TemIepaTypa,
IJI01Ia/1b CONPUKOCHOBEHMSI, HaIMuue Katanuzaropa. Karamus.

JdeMoHcTpannn

e (O3HaKOMIJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJUIOB.

e (O3HakoOMJEHHUE C KOJUICKIOUAMHU OKCUI0B, KMCJIOT U COJICH.
e 3aBHCHMOCTH CKOpPOCTH XHUMHUYECKOU peakiun OT HPpHUPOABLI PCATUPYIONIUX BCILICCTB.

e 3aBHCHMOCTH CKOpPOCTH XHUMHUYECKOU pCakiimkn OT KOHLCHTPpALMU PCArupyromux
BCIICCTB.

e 3aBHCHUMOCTh CKOPOCTH XHMMHYECKOW PEaKIUd OT IUIOMIaJU COMPUKOCHOBEHUS
pearupyomux BemecTB («KUIISIIHNA CI0N).

e 3aBUCUMOCTh CKOPOCTH XUMHYECKOH pEaKIMM OT TEMIEpaTypbl pearupyrommx
BEIIECTB.

JlabopaTopHblie ONBITHI

* B3aumoseiicTBue aMMuaka U XJ0pOBOJIOPO/Ia.

* Peakuysi HEeUTpanu3amuu.

* HaGmronenue ternoBoro 3dexra peakinu HeHTpaan3auu.

* BzaumoneiictBre cepHoil KucioTel ¢ okcuaom menu(1l).

* Paznoxenue nepokcuaa BOAOPOAa ¢ TOMOIIIBIO KaTana3bl KapToders.

* 3aBUCHMOCTh CKOPOCTH XHMHYECKOW pPEaKIMH OT MPHUPOABl PEarupyIoIMNUX BEIIeCTB Ha
npuMepe B3aUMOJCUCTBUS PACTBOPOB THOCYNb(aTa HATpUsl U XJopuaa Oapus, THOCyJIb(aTa
HATPHS U COJITHON KHUCIIOTHI.

* 3aBUCUMOCTb CKOPOCTHM XHWMHMUYECKOW peaKkIMu OT MPUPOABl METAUIOB MpPU HUX
B3aNMOJICHCTBHH C COJITHOM KHCIIOTOM.

* 3aBUCHUMOCTh CKOPOCTM XHUMHUUYECKOW PpEaKIUU OT TMPUPOJBI KHUCIOT TMpU HX
B3aNMOJICHCTBHH C JKEIE30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOHN PEAKIIUU OT TEMIIEPATYPHI.

* 3aBHCHUMOCTh CKOPOCTH XUMHUYECKOHN PEaKIIUU OT KOHIICHTPAIIUH.

* 3aBUCHMMOCTh CKOpPOCTH XHMHYECKOM pEaKUud OT IUJIOMAad CONPUKOCHOBEHUS
pearupyromux BEecTB.

* 3aBHUCUMOCTh CKOPOCTH XMMHYECKOM peaKIuu OT KaTajln3aTopa.

XHMHYeCKHe PeaKIIi B PACTBOPAX 3J1eKTPOJINTOB




[Tonatne 00 HIEKTPOIUTHYECKON AUCCOLMUAIMU. DJICKTPOIUTHI U HEIJICKTPOIUTHI.
MexaHu3M JHUCCOLMAIMKA AJEKTPOJIUTOB C PA3JIMYHBIM  XapakTepoMm CBs3u. (CTeneHb
AIIEKTPOIIUTUYECKOM muccoranui. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OcHOBHbBIE TOJIOKEHUS TEOPUU BJICKTPOIUTHUECKON auccormanuu. Kiaccuduxamms
MOHOB U MX CBOHCTBa. KHCIIOTBI, OCHOBaHMS M COJIM KaK 3JEKTpoinThl. VX kimaccudukanus u
JUCCOLMALUS.

OOmme XMMHUYECKHE CBOMCTBA KHCJIOT: HW3MEHEHHME OKpPAacKd HHAMKATOPOB,
B3aUMOJICHCTBUE C METaUlaMH, OKCHJAaMU M TUJIPOKCUIAMU METAUIOB U  COJISIMHU.
MonekynsipHble ¥ WOHHbIE (TIOJHBIE U COKpAIIEHHBIE) YpaBHEHHUS peakiuuil. XUMUYECKH
CMBICJI COKPAILEHHBIX YPAaBHEHUHN. Y CJIOBUS IPOTEKAHUS PEAKLUN MEXIY DJIEKTPOJIMTAMH 10
KOHIIA. Psi1 aKTUBHOCTH METAJIJIOB.

OOmme XUMUYEeCKHe CBOMCTBA MIETOYEH: B3aWMOJICHCTBHE C KHCIOTAaMH, OKCHIAMH
HEMETAJUIOB, cojsiMu. OOImMe XWMHUYECKHEe CBONCTBA HEPACTBOPUMBIX OCHOBAHMIA:
B3aUMOJICUCTBUE C KUCIOTAMM, PA3JIOKEHUE IIPU HATPEBAHUU.

OO0mue XUMUYECKHE CBOWCTBA CpPEIHUX COJICH: B3aUMOJACHMCTBHE C KHUCIOTaMH,
11eJI09aMHy, COJISIMU U MeTaJulaMH. B3auMoIeliCTBUE KUCIIBIX COJIEH CO IIEII0OYaAMH.

I'unponu3 xak oOMEHHOE B3aUMOJICHCTBUE coJiel ¢ BOJOM. ['Maponu3 colu CUIBHOTO
OCHOBAaHMS M CIa0OW KHUCIOTHL. ['maponu3 comu ciaboro OCHOBAaHHS W CHIIBHOW KHCIIOTEHI.
Bonopoansrii mokazarens (pH).

CBolicTBa KHMCIIOT, OCHOBAaHUM, OKCH/IOB U COJIEH B CBETE TEOPHUM DJIEKTPOIUTUYECKOM
JTUCCOLIMAIIMU U TIPEACTABICHUIN 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIX.

JleMoOHCTpanuu
e lcnblTaHue BELIECTB U UX PACTBOPOB HA 3JIEKTPOIPOBOIHOCTD.

e 3aBUCHMOCTb IEKTPOIIPOBOIHOCTH YKCYCHOM KHCIIOTBI OT KOHIICHTPAIUH.
e JIBIKEHUE OKPAIICHHBIX HOHOB B 3JICKTPHYECKOM IT0JIC.
e Ormpenenenue xapakTepa Cpeabl B paCTBOPax COJICH.

JlabopaTopHbIe ONBITHI

¢ Jlucconnanus cinalbIX 3JIEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.

* I3mMeHeHne OKpacKu MHAUKATOPOB B KMCIOTHOM CpEJeE.

* Peakius HeliTpanu3zanuu pacTBopa ENOYH pa3IudHbIMU KUCIOTaMHU.

* [Tonryuenue runpokcuaa menu(Il) u ero B3aumoaencTBIE ¢ pa3TUUYHBIMU KUCIOTAMU.

* B3aumoeiicTBie CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).

* BzanMonelicTBrE KUCIOT C METaJIaMHU.

» KauecTBeHHas peakiius Ha KapOOHAT-HOH.

* [Tony4yeHnue cTy1H KPEMHUEBOM KUCIIOTHI.

» KauecTBeHHas peakiiys Ha XJIOPUI- WU CYIb(aT-UOHBI.

* I3mMeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM CpEae.

* B3auMo1eiiCTBHE MIETOYEH C YTIEKUCIBIM Ia30M.

» KauecTBeHHas peakiysa Ha KATHOH aMMOHHUS.

* [Tomyaenne ruapokcuaa menu(ll) u ero pazmoxxenue.

* B3zaumopeiicTBue kapOOHATOB C KUCIOTaMH.

* [Tonyuyenue ruapoxcuaa xenesa(lll).

* B3aumopeiicTBue xene3a ¢ pactBopoMm cynbparta meau(Il).

IIpakTuyeckue padoTnl

1. Pemenne sKCriepMMEHTAIBHBIX 337a4 10 TeME «DIEKTPOIUTHUECKAS JUCCOLAALIUSY.
HemeTa/uibl U X coeJUHEHUS

CrpoeHne aroMOB HEMETAUIOB M HMX IIOJOKEHUE B IEPUOAMYECKON cucrteme. Psn
AIIEKTPOOTpHULIATENbHOCTH. KpucTtannuueckue peméTrkd HEMETAlIOB — IMPOCTHIX BEIIECTB.
Odusnueckue cBoiicTBa HeMeTauloB. OOmMe XMMHUYECKHE CBONCTBA  HEMETAJIOB:
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIIbHBIE.
I'anmorensl, ctpoeHne MX aTOMOB U MoJieKysl. DuU3ndyeckue U XUMUYECKHE CBOMICTBa

TaJIOTEHOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB TAJIOTEHOB B 3aBUCUMOCTH OT MX IMOJIOKCHHUS



B IepuoAauYeckod cucreMme. HaxokneHue TrajoreHoB B MPUPOJAE M HUX IOJIyUYCHHE.
buonorndeckoe 3HaueHrEe U IPUMEHEHUE raJIOT€HOB.

I'amoreHoBOOpOABI M COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABMKOBAs, COJIsHas,
OpoMoBOIOpOIHAsI, MOA0BOJOpOoaHAs. ['amoreHuapl. KauecTBeHHbIe peaklMM Ha rajJoreHH]I-
noHbIL. [IpuMeHeHne coeIMHEHUH TaJIOT€HOB.

OOmas xapakTtepuctuka sieMeHToB VIA-rpynnsl. Cepa B npupojie U €€ HodydeHue.
AnnotponHble MOIUGUKAIMM CEepbl M UX CBOMCTBa. XHMHYECKHE CBOHCTBA cepbl U €&
IPUMEHEHHUE.

CepoBoJIOpOJI: CTPOCHHUE MOJIEKYIIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA, OJIyUYEHHE
u 3Hadenne. CepoBogopoaHas kuciora. Cynbhuasl U ux 3HaueHue. JIloMUHOPOPHI.

Oxcun cepsi(1V), ceprucras kuciora, cynbdutel. KauecTBeHHast peakius Ha CyIbQUT-
WOH.

Oxkcun cepri( V1), cepHas kuciora, cyibdaTsl. Kpucramioruaparsl.

CepHast KUCIIOTa KaK CHJIBHBIN 371eKTpoauT. CBOWCTBA pa30aBICHHON CEPHOM KUCIOTHI
KaKk THUIWYHON KHCIIOTHI: B3aMMOJEHCTBHE C METAUIaMH, OCHOBHBIMH U aM(OTEpHBIMU
OKCHJIaMH, OCHOBAaHHSIMU U aM(OTEPHBIMU THIPOKCHIaMH, coJisiMU. KauecTBeHHas peakuus Ha
cynb(har-uoH.

OOmiass xapakTepUCTHKa 3JIEMEHTOB VA-Tpynmbl. A30T, CTPOEHHE €ro aroma
U MosieKynbl. Pusndyeckue U XMMUYECKHE CBOMCTBAa W MPUMEHEHHE a30Ta. A30T B PUPOJE U
ero OMoJIoru4ecKas podb.

AMMMaK, CTpOeHME MOJIEKYJIbl M (U3MUeCKHe CBOMCTBA. AMMHauHas BOJa,
HAIIATBIPHBIA CIIUPT, THIPAT aMMHaKa. JJOHOpHO-aKIIEeNTOPHBIN MEXaHU3M 00pa30BaHMs CBSI3U
B KaTHOHe aMMOHMs. BoccraHoButenbHble cBoiicTBa ammuaka. ColnM aMMOHUS U HX
npuMeHeHre. KauecTBeHHas peakiusi Ha KaTHOH aMMOHUS.

Oxcuzpl a3oTa: HecoJaeoOpasyloliue U KHUCIOTHbIC. A30THUCTasi KUCIOTa M HUTPHTHI.
A3oTHas KUCI0Ta, €€ MoJiyueHre U cBoiictBa. HuTpatsl.

®ocdop, crpoenue aroma u amnorponus. Pochunasl. Dochun. Oxeun dhocdopa(V) u
docdopnas (opropocdopnas) kucinora. Pocharsl.

OOmast xapakTepucTuka 3jeMeHTOB IVA-rpymnmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,
IPOCTHIX BELIECTB U COCAMHEHUN B 3aBUCUMOCTH OT IOJIOXKEHUS JIEMEHTOB B MEPUOINYECKON
cucreMe. Yriepo. AJUIOTpoNnHble MOAU(PUKALKKU: anMas, rpadgut. AMopdHBIN yriepo: caxa,
aKTHBHUPOBAHHBINA yrojib. AjcopOuus. XumMuueckue cBoilcTBa yriepoaa. Kokcoxmmuueckoe
IPOM3BOJICTBO U €ro npoaykius. KapOumpl.

Oxkcun yrimepona(Il):  crpoenwe MoJeKynbl, TOJy4eHHME ©  cBoiicTBa. OKcupg
yraepona(IV): crpoenue Momekyinbl, MOJlydeHHE W CBoOiicTBa. YrombHas kuciora. Comnu
YTOJIbHOM KUCJIOTHI: KapOOHATHI U THIpoKapOOHaThl. TeXHUYecKas U MUILEBas Co/a.

Oprannueckast Xumus. YTJI€BOJIOPO/IBI.

Mertan, 3TaH W NpomaH Kak IpeneibHble (HACBHIIIEHHBIE) YIJIEBOAOPOJbl. ODTHIEH M
alleTWIeH KakK HempeJenbHble (HEHACBIIIEHHbIE) YIIIeBOIOpoibl. CTpPYKTypHbIE (HOpPMYIIbI
BeulecTs. ['opeHue yrneBoaopoaoB. Peakuuu nerugpupoBaHusi NpeAeabHbIX YIJIEBOJOPOIOB.

CrupThl. DTUIIOBBIA CIHUPT, €ro MOJIy4YEeHUE, IPUMEHEHHE U (PU3HO0IOIHYeCcKOoe JIeHCTBHE.
TpéxaTOMHBIN CIUPT MIMLIEPUH. YKCYCHAs! KUCIIOTa KaK MPeICTaBUTENb KapOOHOBBIX KHCIIOT.

Kpemuuii: ctpoenne aroma u HaxoxzaeHue B npupozge. Cuwmmnuasl U cunad. CBoiicTBa
kpemHus. Oxcua kpemuusi(IV). Kpemuueast kuciora u e€ comiu.

IIponsBoncTBo crekna M neMeHTa. [Ipogykius CHIMKaTHOM NPOMBIIUIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, papdop, dasac. OnTuueckoe BOIOKHO.

Hemerannel B mpupone. PpakunoHHas NEperoHKa >KUIKOTO BO3JyXa KaK CIocod
MOJTy4eHHUsl KHUCIOopoda, a3ora W aproHa. llomyuenuwe ¢ocdopa, KpemMHuUs, XJopa, HOAA.
DNEKTPOIN3 PACTBOPOB.

[lonyuenue cepHOM KHCIOTHI: CBHIPBE, XUMH3M, TEXHOJOTHMYECKas CXema, METO[
KUIAIIETO  CJI0Si, TNPHUHLMIBI TEIUIOOOMEHAa, TMPOTUBOTOKA U IMPKysamuu. Oneym.
[Tpon3BoaCTBO aMMHUaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKAasl CXeMa.

JleMoOHCTpanun
e Komnekuus HeMeTalljIoB.

e Mojenu KpUCTATNYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.



O30HaTOp ¥ MPUHLUIIBI €T0 PabOTHI.

['openne HeMeTalI0B — MPOCTHIX BEUIECTB: cephl, (hocdopa, TPeBECHOrO yIIsl.
OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

B3anmozencTere rajloreHoB ¢ MeTaJlJIaMu.

BriTecnenue xmopa O6poMOM HIIM HOZA U3 PACTBOPOB UX COJIEH.
Komnnexkuust npupoIHbIX COEAMHEHUN XJI0pa.

B3anmopeiicTBue ceprl ¢ MeTaIamMHu.

I'openue cepsl B KUCnopoze.

Komnexnus cynbhuaHbIx pya.

KauecTtBeHHas peakuus Ha CyIbGUI-HOH.

ObeciBeunBaHuE OKPAIICHHBIX TKAHEH CEPHUCTHIM ra3oM.
B3anmopenicTBre KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTBI C MEJBIO.
OO0yryMBaHHE OPraHMYECKUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Junarpamma «CocTtaB BO3AyXa.

Buneodparments! u cnaiiasl «I[ITnusn 6a3zapeiy.

[Tonmyuyenne, cobupanue 1 pacro3HaBaHHE aMMHAKA.

Paznosxenue 6uxpomara aMMOHWUSI.

B3anmopencTeue KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEBIO.
I'openue u€pHoro nmopoxa.

PasnosxeHne HUTpaTa Kaaus U TOPEHUE B HEM JPEBECHOTO YrOJIbKA.
O06pa3ziel mpupoaHBIX coequHenuit pocdopa.

I'openue pocdopa Ha Bo31yXe U B KUCIOPOJE.

[Tonmyuenue 6enoro dpochopa 1 UCHIBITAHUE €TI0 CBOMCTB.
Komnexkuust «O6pa3ibl NpUpOJHBIX COEAMHEHUN yTiaepoaay.

IToptper H. JI. 3emuuckoro. IloryomeHnne pacTBOPEHHBIX BELIECTB WM TIa30B
AKTHBUPOBAHHBIM YTJIEM.

YeTpoicTBO MPOTUBOTA3a.

Mogenu MoeKy1 MeTaHa, 3TaHa, STUJICHA U alleTUIEHA.

B3aumopelicTBue sTHiIeHa ¢ OPOMHON BOJIOM M pacTBOPOM IEPMaHraHaTa Kajusl.
OOue XMMHUYeCKHe CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOU KHUCIIOTHI.
KauecTBennas pC€aKkuyrsd Ha MHOTOATOMHBIC CITMPTHI.

Komnexnust «O6pasiibl IpUPOTHBIX COSTUHEHUN KPEMHHS.



e  Kousekuus cTekia, KepaMUKHU, [IEMEHTA U U3JEJINN U3 HUX.

e Komexnus npoayKIu1 CHIMKaTHOW TPOMBIIIIJICHHOCTH.

e BuneodparmenTs! u ciaiasl «[Ipon3BoACTBO CTEKIA U LIEMEHTAY.

e  Komnekuus «IIpupoiHbie COEqMHEHUS HEMETAIIIOBY.

e Buneodparments! u cnaiipl «PpakiinOHHAS TIEPETOHKA KUIAKOTO BO3IyXay.

e Buneodparmentsr u cnaiigsl «I[lomyueHue BomoOpojaa, KHCIOpOJAa M TaJlOTEHOB
JEKTPOIUTUYECKUM CIIOCOOOM.

e Mogenu annaparoB A IPOU3BOJACTBA CEPHOU KMCIIOTBHI.

e Mogenb KUIIAILIETro Closl.

e Mogenb KOJOHHBI CHHTE3a aMMHUaKa.

e BuneodparmeHTs U ciaiiasl «IIpon3BOACTBO CEPHOI KHUCIOTH».
e BuneodparmenTsl u ciaiiasl «IIpon3BoACTBO aMMHUaKay.

e Komnexkuusa «CpIpb€ A IOJyUYEHUSI CEPHOM KUCIIOTBI».

JlaGopaTopHble ONBITHI

* Pacnio3HaBaHue raJoreHu1-MOHOB.

» KauecTBeHHbIE peakLuu Ha CyIb(paT-uOHBI.

» KayecTBeHHas peakiysa Ha KaTHOH aMMOHMUS.

* X¥MMHUYECKHE CBOMCTBA a30THOM KMCIIOTHI, KaK JIEKTPOJIUTA.

» KauectBennsie peakuuu Ha ¢pochar-moH.

* [TonmydyeHue 1 CBOMCTBA YIOJIBHON KUCIIOTBI.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [IpomyckaHue yrileKUCIIOro ra3a 4yepes3 pacTBOp CUIMKATa HaTpUs.
IIpakT4yeckue padoThI

2. VI3yueHne CBOWCTB COJITHOM KHCIIOTHI.

3. 3y4eHune CBOMCTB CEpHON KHCIIOTHI.

4. Ilony4yeHne aMMuaKa U U3y4e€HUE €ero CBOWCTB.

5. Ilonyuenue yraekucioro ra3a. KauectBeHHast peakiys Ha KapOOHAT-HOHBI.

MeTajiibl M MX COCIUHEHUS

Ilonoxenne MeTaIOB B IEPUOJMYECKOM CHUCTEME XHUMHUYeCKuX 3yeMmeHtos /[ U.
MeHngeneeBa, CTpOCHME aTOMOB M KPUCTaUIOB METAJUIOB. Meraluyeckas CBsA3b W
METaJUIMYecKass KpHUCTAIMYecKas pemeérka. PU3nYecKue CBOWCTBA METAJUIOB: JJIEKTPO- U
TEIUIONPOBOAHOCTb, OTPAXKAIOILAS CTIOCOOHOCTb, INTACTUYHOCTh. YEPHBIE U [[BETHBIE METAILIIBI.

MeTtanibl Kak BOCCTAHOBUTENH. JJIEKTPOXUMHUUYECKUH psijl HanpshkeHud. Bzanmopeincreue
METAJIJIOB C HEMETAJIJIaMH, OKCHJAMH, KUCJIOTAMHU, COJISIMU. AJTFOMUHOTEPMUS.

OO6miass xapaktepucTuka 371eMeHTOB |A-rpynmnbl. OKCUABI U THIPOKCHIBI IIEIOYHBIX
METaJUIOB, UX IOJIy4YeHHUE, CBOMCTBA, IPUMEHEHUE. BaykHENIINe COJIN MIET0YHBIX METAIIIIOB, UX
3HAYEHHE B IPUPOJIE U KU3HH YEIOBEKA.

Obmass  xapakrepuctuka dmeMeHToB  |lIA-rpynmbel. Okcuasl M THAPOKCHBI
IIEJIOYHO3EMEBHBIX METAJUIOB, UX MOJYyYEHHE, CBOMCTBA M NpUMEHeHHe. BaxHelmue conn
IIeJI0YHO3EMENIBHBIX METANIOB, WX 3HAY€HHE B MPUPOJEC M KU3HHM uesoBeka. KapOoHatsl u
TUAPOKApOOHATHI KaIbIIMSL.

Bpemennas u mocTosiHHas KECTKOCTh BojAbl. CrHocoObl yCTpaHEHHsS BpPEMEHHOM
#eécTtkocTh. CriocoObl yCTpaHEHUS TOCTOSIHHOM JKECTKOCTH.

CoenuHeHHs allOMUHUS B Ipupoae. XUMUYECKHE CBOMCTBa altoMuHUS. OCOOEHHOCTH
OKCHJIa M THJIPOKCU/IA AJIFOMUHUS KaK aM(OTepHBIX coequHeHUI. BaskHeilue conu amoMuHMs

(xnopun, cyabdar).



OcobeHHocTH cTpoeHHs aToMma xernesa. JKenezo B mpupoje. Baxueiimue pyas! xenesa.
[Tomyuyenue uyryna u cramu. Oxcuasl U runpokcuasl xene3a(ll) u (III). Comm xenesa(Il) u
(IIT). O6HapyeHne KaTHOHOB >Kelie3a B pacTBOpe. 3HaUCHUE COSIMHEHHH Keme3a.

Koppo3us razosas (XuMudeckas) U 3JEKTPOXUMHUYECKas. 3alUTa METAIIOB OT KOPPO3UHU.
Meramnsl B npupone. Ilonarne o wMeramrypruu. UY€pHas W 1BeTHas MeETAULyprusl.
[Tupomeramnyprusi, TUAPOMETAJUTYPrHs, 3JIEKTpoMeTaulyprus. JlOMeHHBI  mporecc.
[TepepaboTka 4yryHa B CTajlb. DJIEKTPOIU3 PACILIIABOB.

JdemMoHCTpaunu
e B3auMoJelCTBUE HATPUS, JINTUS U KLU C BOJIOK.

e ['opeHue HaTpusl, MarHus U Keje3a B KUCIOPOJIE.

e Bcmbllllka TEPMUTHON CMECH.

e B3auMoJelCcTBUE CMECH TOPOLIKOB CEPHI U JKEJI€3a, IUHKA U CEPBI.
e BzamMmogeiicTBHE aIFOMUHUS ¢ KHCIOTaMU, IIEI0YaMU B BOJIOM.

e BsaumogeiicTBue xene3a u MEAU C XJIOPOM.

e BsanmopeiicTBue Meau ¢ KOHIEHTPUPOBAHHOM CEPHOW KHMCIOTOM M a30THOM KHUCIOTOH
(pa36aBJICHHOW U KOHIICHTPUPOBAHHOM ).

e Okpacka IJIaMEeHU COEIMHEHUSIMU IIEJIOYHBIX METAIIOB.

e Okpacka IJIaMEHU COEIMHEHUSIMU 1IeJI0YHO3EMENIbHBIX METAJIOB.

e [ameHHe U3BECTU BOJIOM.

e [lomyuenue KECTKON BOABI B3aUMOJIECUCTBUEM YITIEKUCIIOTO I'a3a C U3BECTKOBOM BOJIOM.
e VYcTpaHeHUE BPEMEHHOM KECTKOCTH KHUIISTYUEHHUEM U I00aBIEHUEM COJIBI.

e VcTpaHeHHE MOCTOSHHOM KECTKOCTH T0OABIEHUEM COJBI.

e VOHUTHI ¥ IPUHIIUT UX AEUCTBUS (BUICOPPATMEHT).

e Komiekuus IpupoIHbIX COCTMHEHUN AITFOMUHUSL.

e BuneodparmeHnTs! u cnaitapl « OKCHIT ATFOMUHHS U €70 MOIU(DUKAIINY.

e [lonyuenue ampoTepHOrO THAPOKCHIA ATFOMUHUS U UCCIIEIOBAaHNE €T0 CBONCTB.
e  Komiekuuss «XMMHYECKUE HCTOUHUKH TOKAY.

L4 PeByHLTaTBI JJIUTCIIBHOTO SKCIICPUMCEHTA 110 U3YYCHHUIO KOPPO3UH CTAJIBHBIX U3IEIUN B
3aBHUCUMOCTH OT YCJ'IOBI/Iﬁ IMPpOLECCOB.

e Boccranosnenue meau u3 okcuaa meau(Il) Bogopomgom.

e Buaecodparments! u cnaiiasr «[I[por3BOACTBO YyTryHA U CTAI.
e BuneodparmeHnTs! u cnaiiabl «M3nenvs U3 4yryHa U CTainmy.

e Buneodparments! u cnaitapl «[I[pou3BoICTBO AMTIOMUHUSY.

JlaGopaTopHble ONBITHI

* B3aumopeiicTBue xene3a ¢ pactBopoMm cynbparta meau(ll).
* [TonmyueHre N3BECTKOBOM BOJBI M OTIBITHI C HEM.

* [Tonyuenue ruapokcuaos xxemneza(ll) u (111).

» KayecTBEeHHbIE peaKIMM HAa KATHOHBI JKeJle3a.



IIpakTyeckue padoThI
6. JKécTKoCTh BOJIBI M CTIOCOOBI €€ yCTpaHCHHS.
7. PemieHue s3KCIEpUMMEHTANIBHBIX 3aJa4 110 TeMe «MeTtabh».

XuMus M OKpy:kaouias cpeaa

Crpoenue 3emuu: sipo, MaHTHUsl, 3eMHas Kopa, Jutocdepa, ruapochepa, armocdepa.
Xumnueckuit coctaB 3emuid. ['opuble mnopoasl. Munepanbl. Pyabl. Ocagounble TOpHBbIE
nopozsl. [lone3npie uckonaemele.

VIcTOYHUKH XUMHUYECKOTO 3arpsA3HeHUs OKpY Karolleil cpebl. [ 1o6aibHbIe 9KOJI0rH4ecKHe
npoOJIeMbl YENIOBEYeCTBA: HAPYIIEHUE OMOTCOXMMHYECKHX KpPYrOBOPOTOB XHUMHYECKUX
3JIEMEHTOB, TNOTEIUICHWE KiIMMaTa, KUCIOTHbIE J0XAu U Ap. (O30HOBBIE  JBIPHL
MexnyHapoaHOE COTPYIHUYECTBO B 00JACTU OXpaHbl OKPY>KAIOIIEH Cpelbl OT XUMUYECKOTO
3arpsi3HEHUS. «3enEHast XUMUS).

JleMoOHCTpanuu

e Buaecodparments! u cnaiiapl «CtpoeHue 3eMiid U €€ XUMUYECKUN COCTaB.

e Koyekuus MUHEPATIOB ¥ TOPHBIX MOPOJ.

e Komnekuus «Pyapl MeTamiosy.

e BuneodparmeHTsl U ciaiiapl «I 100anbHbIE SKOIOTHYECKHE TPOOIEMBI YETOBEYECTBAY.
e BuneodparMeHTsl U cIaiIbl O CTENEHU 3KOJIOIMYECKOH YUCTOTHI TOBapA.

JlaGopaTopHble ONBITHI
* 3yuenue rpanura.
* HM3ydyeHne MapKMpOBOK pa3JM4YHBIX BHUJOB IPOMBIIUIEHHBIX H IPOJOBOJIBCTBEHHBIX
TOBapoOB.
O0001meHne 3HAHMI 10 XUMHHU KypPCca OCHOBHOM IIKOJIBI.
IHoaroroBka kK OCHOBHOMY IoCyJapCTBEHHOMY IK3aMeHy
CrpoeHne aromMa B COOTBETCTBUM C  IIOJOKEHHUEM  XHMHUYECKOTO  DJIEMEHTa
B niepuoanueckoi cucreMe. CTpoeHHE BELECTBA: XHMMHUYECKass CBSI3b W KpUCTaIIM4ecKas
pemérka. 3aBUCUMOCTb CBOMCTB OOpa30BaHHBIX 3J€MEHTaMU IPOCTHIX BEIIECTB (METaJUIOB,
HEMETAJUIOB, OJaropoJHBIX Ta30B) OT IOJOKEHHUS 3JEMEHTOB B NEPUOAMYECKON CHUCTEME.
Tumnosnorus HEOpraHUYECKUX BELIECTB, Pa3ACIICHUE UX Ha KIacchl U rpymnnsl. [Ipencrasurenn.
IIpu3Haky M yCia0BHUS MPOTEKaHUSI XUMHUYECKUX peaKUi. THUIOIOrHs XUMUYECKUX PEAKIINN
10 Pa3JIMYHbBIM IIPU3HAKAM.
Peakuuu nonHoro oomMena. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XHUMHUYECKUE CBOWCTBA IPOCTBIX  BEIIECTB. XapaKTEpHbIE XMMHYECKHE  CBOMCTBA
coyieo0pa3yroMuX OKCHJIOB, THUAPOKCUIOB (OCHOBAaHUM, KHUCIOPOACOAEpPXkAIIUX KHUCIOT H
aM(pOTEPHBIX TUAPOKCHJIOB).

Onucanue M3MeHEHHH, BHECEHHBIX B COJepP/KaHHMEe IPHMEPHOH NPOrpamMMm IIo
npeamery. B copepxaHue ImpuUMEpHOW MPOTpaMMbl M NPOrpaMMbl K 3aBEPIIEHHOW JIMHUU
y4eOHUKOB 110 XUMHU H3MEHEHUIl HeT.



TemaTH4eckoe IVIAHUPOBAHHUE ¢ YKA3AaHHEM KOJUYECTBA YaCOB, OTBOAUMBIX HaA OCBOCHHE KaXKI0H TeMbI

KanennapHo-temaTnyeckui miaH

JlaTa
No Pa3gen, Tema ypoka, ¢ ykazaHueM KOJIHYeCTBA YaCOB, OTBOJUMBIX Ha OCBOEHHE 9A 96 9B
n/n | KaxKI0d TeMbI
mwiaH | ¢pakr | wiad | ¢akr | mwaadH | ¢akr
IToBTOpeHue u 0000mIeHNEe cBeleHUI 0 Kypcey 8 kiacca. Xumunuyeckue peakuuu (6 4)
1 | Bsoouwiii uncmpyxmaosic no Texnuke 6ezonacnocmu (Th). Knaccudukarus 04.09. | 04.09. | 04.09. | 04.09. | 04.09. | 04.09.
HEOPTraHMYECKUX BEIIECTB M UX HOMCHKIIATYPA.
2 Knaccuukanus XuMUYeCKUX peakiyii o pa3InIHbIM OCHOBAHHSIM 06.09. | 06.09. | 06.09. | 06.09. | 06.09. | 06.009.
3 Ypok-ynpaxHeHue 11.09. | 11.09. | 11.09. | 11.09. | 11.09. | 11.09.
4 Bxoanoit konTpons. KorrponbHas padora 13.09. | 13.09. | 13.09. | 13.09. | 13.09. | 13.09.
5 [ToHsATHE O CKOPOCTH XUMHYCCKON PEaKIIHH. 18.09. | 18.09. | 18.09. | 18.09. | 18.09. | 18.09.
6 Karanu3 20.09. | 20.09. | 20.09. | 20.09. | 20.09. | 20.009.
XumMnueckue peakuuu B pacrpopax (10 u)
7 DNEKTPOTUTHYECKAS JUCCOIUAITHS 25.09. | 25.09. | 25.09. | 25.09. | 25.09. | 25.09.
8 OcHOBHBIE TOJOXKEHUS TEOPUH INEKTponUTHYeckoi qucconuanuu (TI/]) 27.09. | 27.09. | 27.09. | 27.09. | 27.09. | 27.09.
9 | Xumuueckne CBOMCTBA KUCIIOT KaK JJICKTPOJIUTOB 02.10 | 02.10 | 02.10 | 02.10 | 02.10 | 02.10
10 | YcnoBus mnpoTekaHUs peakiuil MeXIy dJIeKTpoiuTaMu 10 KoHma. Psan axktusBHoctu | 04.10 | 04.10 | 04.10 | 04.10 | 04.10 | 04.10
METaJUIOB.
11 | Xumuueckre CBOMCTBA OCHOBAHHMM KaK 3JIEKTPOIUTOB 09.10. | 09.10. | 09.10. | 09.10. | 09.10. | 09.10.




12 | Xumudeckre CBOMCTBA COJIEH KaK JIEKTPOJIUTOB 11.10. | 11.10. | 11.10. | 11.10. | 11.10. | 11.10.

13 | IlonsiTHe 0 TUAPOIIU3E CONIeiH 16.10. | 16.10. | 16.10. | 16.10. | 16.10. | 16.10.

14 | IlpakTuyeckasi padora Ne 1. Pemenuwe -»sKcrepuMeHTanbHBIX 3amad 1o Teme | 18.10. | 18.10. | 18.10. | 18.10. | 18.10. | 18.10.
«DneKTpoauTHYeCKas nuccounanus». Ilepsuunsviii uncmpykmasic no Tb

15 | O6oO0IIeHre B CUCTEMATHU3aLNs 3HAHUI 110 TeMe «XHMUYECKHE PEaKI[UK B PaCTBOPax 23.10 | 23.10 | 23.10 23.10 23.10 23.10
OJICKTPOJIMTOB»

16 | KonTpoabnas padora Ne 1 1o Teme « XMMHUYECKUE PEaKIIMU B pACTBOPaX 3JICKTPOJIUTOBY 25.10. | 25.10. | 25.10. | 25.10. | 25.10. | 25.10.
HemeTtanabl u ux coequHeHus (25 1)

17 | Obmas xapakTepucTUKa HEMETaIIOB

18 | O6mas xapakrepucTuka 31eMeHToB VIIA-rpynmbl — rajgoreHoB

19 | CoeauHeHus ranoreHoB

20 | ITpakTHyeckas padora Ne2. V3yueHne CBOHCTB COJISTHOW KUCIOTHI. [106mopHbiii
uncmpykmagic no 15b.

21 | O6mias xapakTepucTtuka meMeHToB VIA-Tpymnmsr — xanpkoreHoB. Cepa

22 | CepoBOJOPO U CYIb(HIBI

23 | KucnopoiHbIe COeTMHEHUS CePhI

24 | IlpakTHyeckasi padora Ne 3. 3ydyeHue cBONCTB CepHOM KUCIOTHL. [losmopHuiii
uncmpyxkmagic no 1b.

25 | OOmrast xapakTepuUCTUKAa XUMAYECKHUX 3JIEMEHTOB V A-rpynmbsl. A30T

26

Ammuak. Conr aMMOHHUSA




27

IIpakTuyeckas padora Ne 4. [TonyueHne aMmMuaka v U3y4eHUe €ro CBOMCTB. [loeémopnubiil

uncmpyxkmadgic no 1b.

28 | KucnopoHbie COeIMHEHHS a30Ta
29 | A3oTHas KHCIOTa, €€ MoIy4YeHue u cBoiictBa. Hutpatsl
30 | ®ocdop u ero coenMHEHHS
31 | O6mas xapaktepuctuka 3neMeHToB IVA- rpynmsl. Yriepon
32 | Kucnopoanble COeqMHEHHS yTiepoaa
33 | IpakTnueckass padora Ne 5. I[lomydeHue yriaekuciaoro raza U M3y4eHHE €ro CBOMCTB.
IloemopHnuiii uncmpyxmasic no Th.
34 | YrieBogopoabl
35 | Kucnopoacoaepxaiiye opraHuuecKue COeTuHEHUS
36 | KpeMHuii u ero coequHEHUs
37 | CunukatHasi MPOMBIIUIEHHOCTh
38 | IMomy4yeHne HEMETAILIIOB
39 | [Mony4yeHne BaKHEHIIIMX XUMUYECKUX COCTMHEHUN HEMETAIIIOB
40 | O6obmenue nmo Teme «HemeTanibl M X COSTUHEHUS
41 | KonrpoabHas padora Ne 2 o teme «Hemeranisl 1 X COETUHEHUS
MeTtasuibl 1 ux coequnenusi (17 4)
42 | OOuas xapakTepUCTHKA METAJIJIOB
43 | XuMHueckue CBOMCTBa METAIIIOB
44 | OOmas xapakTepucTHKa 3JeMeHToB |A-rpynmbl




45

Baxwueitmme COCAUHCHHA INCIOYHBIX MCTAJJIOB, HMX 3HAYCHHUEC B IIPUPOAC U KHU3HU

YeJI0BEKa.

46 | O6mas xapakrepuctuka || A-rpymmsr

47 | Baxueiilue coeJMHEHHS IEI0YHO3EMEIbHBIX METAJUIOB, X 3HAUYECHUE B MPUPOJIE U KU3HU
YeJI0BEKa.

48 | XKEcTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs

49 | IIpakTuyeckasi padora Ne 6. XKécTkocTh BOJIbI U CIIOCOOBI €€ ycTpaHneHus. [losmophbiii
uncmpykmadgic no 1b.

50 | AxroMUHHUI U €ro cCOeqMHEHUS

51 | XKeneso u ero coenuHEHUA

52 | Coenunenus sxene3a(ll) u (III). OGHapyxkeHHEe KaTHOHOB jKele3a B pacTBOpe. 3HAUCHUE
COeTMHEHUII JKere3a.

53 | Koppo3sust MeTaioB U COCOOBI 3aIIUTHI OT HEE

54 | Metamisl B Ipupoe.

55 | IloHsTHE O METAJLTYPrUH

56 | IlpakTuyeckas padora Ne 7. Pemenne sKCriepuMeHTaIBHBIX 33a4 10 TeMe « MeTasuiby.
Ilosmopnwiii uncmpykmaoic no Th. Koppo3us MeTaJljioB U ClIOCOOBI 3alUTHI OT HEE

57 | O6oOuieHune 3HaHM 10 TeMe «MeTaibn

58 | KonTpoasnas pa6ora Ne 3 o teme « MeTaJmbDy

59 | Xumus u okpy:xaromas cpeaa (2 4)

60 | XuMudeckuii cocTaB IIaHeThl 3eMils

OxpaHa OKpYKarIIeH cpeabl OT XUMUUECKOTO 3arpsI3HEHUS




61

O0600menne 3HAHUI M0 XUMHH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroBka K 0OCHOBHOMY rocyiapcrBeHHoMY 3k3ameny (OI'J) (8 u)

62 | BemectBa
Konrtponbshas padora
63 | XuMuueckue peakuu
64 | Knaccudukaius XUMHYECKUX PEAKITHI
65 | OCHOBBI HEOPTAHUYECKOW XUMHH
66 | XuMUYeCcKHe CBOWCTBA OKCHJIOB
67 | XapakTepHble XUMHUECKHUE CBOMCTBA KUCIIOT, COJEH
68 | Urorosoe 3aHsTHE

Hroro: 68 uacos




