HOACHUTEJBHAA 3AIINCKA

PabGouast mporpamma 1o xumMuu JJs 9 Kilacca COCTaBlieHa Ha OCHOBE
aBTopckoit mporpammbel  O.C.I'aGpuensH, cooTBeTcTByome denepaibHOMY
KOMITOHEHTY ['ocyapCTBEHHOTO cTaHaapTa oOiero oopa3oBaHus U JTOMYIICHHON
MunuctepcTBOoM 00pazoBanusi U Hayku Poccuiickoit @eneparuu (O.C.I"abpuensin
[Iporpamma kypca xumuu aJig 8-9 kiaccoB oO1e00pa30BaTENbHBIX YUPEKICHUM /
O.C.I'abpuensn. — M.: JIpoda, 2020r.).

JlanHast  pabodas mporpamMma  pa3pabOoTaHa Ha OCHOBE CIEIYIONTHX
HOPMATHUBHO - IPABOBLIX IOKYMEHTOB:
1. ®enepanbHbliii 3ak0H OT 29 nexadps 2012 roga Ne 273 - @3 «O6 0b6pazoBaHuu B
Poccuiickon @enepanum» CT. 28, 4. 2;
2. ®enepalibHbIA TOCYAApPCTBEHHBIM 0OOpa30BaTENbHBIN CTaHIAPT OCHOBHOIO
obmiero oOpa3oBaHUs, YTBEPXKACHHBIM mpukazoM MuHoOpHayku Poccum ot
17.12.2010 Ne 1897, (¢ mameHenusamu oT 29.12.2014 Ne 1644, ot 31.12.2015 Ne
1577);
3. YcraB Ammanckoro guimana MBOY « Jlokmmnckas COID».
4. Kanennapusiil yueonsii rpaduk Ha 2021-2022 yueOHbIi 101
5. Tlonoxkenue o pabodeit mporpaMme y4eOHBIX MPEIMETOB, KypCOB, TUCIUTIINH
(monyneit) MBOY «IlnatoBo-MBanoBckas OOILy.
10. IlpumepHasi mporpamMma OCHOBHOI'O OOIIEro OOpa30BaHUsSI MO XUMUM IS
yqamuxcsi 8 — 9 kimaccoB 06meoopazoBaTenbHbIX yupexaeanit (PI'OC) 8 — 9 kir./
coct. O.C. I'abpuensa. — M.: Jlpoda, 2020r.

N3yyeHne XMMHMH _HA CTYNEHH OCHOBHOIO 00uIero o0Opa3oBaHus
HANPABJIEHO HA JIOCTUKEHUE CIAeAVIONIEeH 1eJu:

e W3y4YCHUE COCTaBa, CTPOCHHUS, CBOWCTB XUMHUYECKUX DJIEMEHTOB-
MPEACTABUTENIEN OTAEIbHBIX TPYII TJABHBIX MOATPYII MNEPUOIUYECKOMN
cucteMsbl aeMeHToB [ .M.MenaeneeBa, UX COEIUHEHUN U TPUMEHEHUSL.
3ajaum Kypcea:

¢ OCBOEHHE Ba)KHEHIIMX 3HAHMI 00 OCHOBHBIX MOHATUSX U 3aKOHAX XUMHUH,
XUMUYECKON CUMBOJIUKE;

o OBJIAJIcHHME YMEHMSIMHM HaOJIOaTh XUMUYECKHUE SBJICHHS, TPOBOJUTH
XUMHUUYECKUN SKCIIEPUMEHT, TPOU3BOIUTh PAcu€Thl HA OCHOBE XMMHUYECKUX
(opMyI1 BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIUH;

e Ppa3BHUTHE [103HABATEIILHBIX HHTEPECOB M MHTEIUICKTYyaIbHBIX CIIOCOOHOCTEN
B MPOIIECCE MPOBEICHUSI XUMUUYECKOTO JKCIIEPUMEHTa, CaMOCTOSATEIbHOIO
NpUOOpPETEHUS] 3HAHUM B COOTBETCTBUMU C BO3ZHUKAIONIUMHU >KU3HEHHBIMHU
MOTPEOHOCTIMU;

e BOCHHUTAHUE OTHOIICHUS K XUMHUU KaK K OJHOMY M3 (hyHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U JIIEMEHTY OOIIEeUEIOBEUCCKON KYIbTYPHI;

e MNpHMeHEHHME TMOJYYEHHbIX 3HAHMHM M YMeHMH i1 0€30MacHOro
UCIIOJIb30BAHUS BEIIECTB U MATEPUAJTIOB B OBITY, CEJIbCKOM XO3SIIICTBE U Ha
MIPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a7a4 B IOBCEIHEBHON KU3HH,
NPEAYNPEKICHUS SBICHUN, HAHOCSAIIUMX BpEIl 3J0pOBBI0 YEJIOBEKAa U
OKPYKaroUIeH cpee.




Onucanne Mecra yueOHOro npeamMera « XuMus»» B y4eOHOM ILJIaHe.

XuMHSI KaK Y4eOHBIA TIPEIMET BHOCUT CYIIECTBEHHBIN BKJIa/l B BOCIIUTAHUE
U pa3BUTHE OOYYAIOIIMXCS; OHA MPU3BaHA BOOPYXKUTh UX OCHOBAMHM XMMUYECKHX
3HaHUI, HEOOXOMUMBIX JUIsl TIOBCEAHEBHOM KU3HM, 3aJOKUTh (PYyHIAMEHT MJis
JANbHEHMIIIEr0 COBEPIICHCTBOBAHMS HJTUX 3HAHUH, a TakXke CIOCOOCTBOBATH
0e30MacHOMY IIOBEJICHUIO B OKPYXAIOLIel cpesie v OepeKHOMY OTHOILEHUIO K HEH.
PasBuTtre 1NO3HABAaTENBHBIX HMHTEPECOB B IIPOLIECCE  CAMOCTOSITEIIBHOIO
IpUOOPETEHUS] XUMHUYECKUX 3HAHWI M HMCIIOJIIB30BAHUE PA3NTHYHBIX HCTOYHHKOB
nH(OpPMAIH, B TOM YUCIIC KOMITBIOTEPHBIX.

Bocnurtanue yOeXIEHHOCTHM B TMO3UTUBHOM pOJIM XUMHUU B JKU3HU
COBPEMEHHOTO O0IIeCTBa, HEOOXOAMMOCTH XUMUYECKHA TPAMOTHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO H OKPY>KAIOIIEH cpefe.

PabGouyasi nporpamma paccuurana Ha 68 dacoB B 9 kiacce, U3 pacuera - 2
y4eOHBIX Yaca B HEJIENI0, U3 HUX: JIJIsl TPOBEICHMsI KOHTPOJIBHBIX - 4 Haca.

[IpeobOnanaronumu  popMaMu TEKYIIEro KOHTPOJIS 3HAHWM, yMEHUU W
HABBIKOB SIBJISIFOTCSL  CAMOCTOSITEJIbHBIE W KOHTPOJbHBIE pPabOThI, pa3IuvHbIC
TECTOBbIE (POPMBI KOHTPOJISL.

[Tpu opranuzanuu y4eOHOTO MPOLIECCa MCTIONB3YIOTCS CIEeRYIOMHe (HOPMBIL:
YPOKHU M3YYEHHUS HOBBIX 3HAHUM, YPOKHU 3aKPEIUICHUSI 3HAHUN, KOMOMHUPOBAHHbBIC
YPOKH, YPOKH O0OOOIIEeHHs ¥ CHCTeMaTU3allid 3HAHUH, YPOKH KOHTPOJIS,
IpaKkTUYECKUe paboThl, a TAK)KE COUETAHHE YKa3aHHBIX (HOpM.

Pacnpe;[eneHHe qacCcoB II0 TCMaM COCTaBJICHO IIO aBTOpCKOﬁ nmporpamMmme cC
HCIIOJIB30BAHNCM PE3CPBHOI'O BPCMCHHU. CDOpMyJII/IpOBKa Ha3BaHUM Pa3aciioB U TCM
— COOTBCTCTBYCT aBTOpCKOﬁ IIporpamMme.



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O
INPEIAMETA «XUMMUA»

HpI/I H3YyUCHUHU XHMMHH B OCHOBHOM IIIKOJIE OOeCIeUHnBacTCs JOCTHIXKCHHC
JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U IIPCAMCTHBIX PC3YyJIbTATOB.

IpeamerHbie:
1.B no3naBaresibHOI cepe:
JaBaTh OMPEICIICHUS] W3YYEHHBIX MOHATUM: «XMUMHUYECKHU JJIEMEHT», «aToM»,
«HOH», «MOJIEKYyJla», «IPOCThIE W CJOXKHBIE BEIIECTBA», «BEIIECCTBOY,
«XUMHU4YecKas (popMmyia», «OTHOCUTEIbHAs aTOMHAasi Macca», «OTHOCUTEIbHAs
MOJICKYJIsIpHas Maccay, «BAJICHTHOCTHY, «CTETEHb OKUCIICHUS,
CKPUCTAJUTMYECKAs] PEUIETKA», «OKCUJbI», «KUCIOTBI», «OCHOBAHUS», «COJIN»,
«aM(bOTEPHOCTEY», «UHIUKATOPY», «IEPUOJAMUYECKHI 3aKOH», «IEepUOIUYECKas
TaOJUIA», «HU30TOMbB), «XUMHUYECKas CBS3b», «BJIEKTPOOTPHUIATEIBHOCTDY,
«XMUMHUYECKAs] PEaKus», «XUMUYECKOE YPaBHEHUE», «TCHETHYECKas CBA3bY,
«OKHUCJIEHHUE»,  «BOCCTAHOBJIICHUE»,  <OIJIEKTPOJIUTHYECKAs  JIUCCOLMALUSY,
«CKOPOCTh XUMUYECKOU PEAKIIUN»;
ONUCaTh JIEMOHCTPALIMOHHBIE M CAMOCTOSITEIbHO MPOBEACHHBIE XUMHUYECKHUE
HKCIEPUMEHTHI;
ONUCHIBAaTh W pa3auyaTh HU3YUYEHHbIC KJACCHI HEOPTraHUYECKUX COCIUHECHUH,
MPOCTHIC U CIIOKHBIC BEIIECTBA, XUMUUECKUE PEAKITUU;
KJIacCU(DUIMPOBATH N3YUEHHBIC OOBEKTHI U SIBIICHHUS;
JIeNaTh BBIBOABI W YMO3AKIIOUCHUS W3 HAONIOACHWHN, M3YYCHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEU3YUCHHBIX BEIIECTB IO
aHAJIOTUH CO CBOMCTBAMH M3YyUYECHHBIX;
CTPYKTYPUPOBATh HU3YYEHHBIM MaTepuall M XUMHUYECKYI0 HHGOpPMAIIHIO,
MOJTYYCHHYIO U3 JPYTUX UCTOYHUKOB;
MOJEIUPOBaTh CTPOEHHWE aTOMOB 3JIEMEHTOB |-3 MEPHOJIOB, CTPOEHHE MPOCTHIX
MOJIEKYI;
2.B 1IeHHOCTHO — OPUEHTAIIMOHHOM cepe:
aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS ISl OKPYXKAIOIIECH cpe/ibl ObITOBOM
U TIPOW3BOJCTBEHHON IEATEIHPHOCTH YEIOBEKA, CBSA3AHHOW C TepepadOTKOM
BEIILIECTB,;
3. B tpynosoii chepe:
MPOBOJAUTH XUMUYECKUI SKCIIEPUMEHT;
4. B cepe 0e30macHOCTH KU3HEACATEILHOCTH:
OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABICHUSIX, 0KOrax U JAPYrUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U Ja0OPaTOPHBIM 000PYAOBaHUEM.
BhInyCKHMK HAYYUTCS:
* OIMMCBHIBATh CBOMCTBA TBEPJIBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIJICTSS UX
CYILIECTBEHHBIE MPU3HAKHU;



* XapakTepu3OBaTh BEIIECTBA II0 COCTaBy, CTPOCHHUIO M CBOMCTBaM,
YCTaHABIMBAaTh  NPUYMHHO-CIEIACTBEHHbIE  CBSI3U  MEXIY  JaHHBIMU
XapaKTEepUCTUKaMH BEILLIECTBA;

* PACKpbIBAaTh CMBICII OCHOBHBIX XMUMHUYECKUX MOHATHH «aTOM», «MOJEKYJan,
«XUMUYECKUI 3JEMEHT», «IPOCTOE BEIIECTBO», «CJOKHOE BEIECTBOY,
«BAJICHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUM;

* 1300pakaTh COCTaB MPOCTEHUIIUX BEIIECTB C MOMOIIBI0 XUMUYECKUX (HOpMYII
¥ CYITHOCTh XUMHUYECKUX PEAKIUN C TOMOIIBI0O XUMUYECKIX YPaBHEHUH;

* BBIYHCIISITh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIIECTB, a
TaK)K€ MaCCOBYIO JIOJF0 XUMHUUECKOTO AJIEMEHTA B COSTMHEHUSX JIJISl OLICHKH MX
MPAKTUYECKON 3HAYUMOCTH;

* CpPaBHUBAThH 10 COCTABY OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

* KJacCU(PHUIIMPOBATH OKCHIBI U OCHOBAHHSI TIO CBOMCTBAM, KUCIOTHI U COJH TIO
COCTaBy;

* [10JIb30BAThCs JA0OPATOPHBIM 000PYIOBAaHUEM U XUMUUECKON OCYA0H;

* IPOBOJIUTH HECJIOKHBIE XUMUYECKUE ONBITHI U HAOIIOIEHUS 32 U3MEHEHUSAMHU
CBOMCTB BEIIECTB B MPOLIECCE UX MPEBPAILEHUH; COOII0IaTh MpaBUia TEXHUKU
0€3011acCHOCTH IIPH MPOBEICHUU HAOIIOACHUM U OTBITOB;

* pa3iMyaTh SKCIEPUMEHTATbHO KUCIOThI U HIENIOYH, TOJIB3YSICh HHAUKATOPaMU;
OCO3HaBaTh HEOOXOIMMOCTh COONIIO/IEHUsT Mep O€30MacHOCTH MPHU OOpaIeHUuU
C KACJIOTaMH U IIEJOYaMH.

* pacKpbIBaTh CMBICI nepuoandeckoro 3akona . . Menaeneena;

* OMHCHIBATh U XapaKTEPHU30BaTh TAOIUUHYIO (GOPMY MEPHOINUECKON CHCTEMBI
XUMHUYECKHUX 3JIEMEHTOB,

* XapaKTepU30BaTh COCTaB aTOMHBIX SAEp U paclpeieICHUE Yucia AIEKTPOHOB
1O 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMMYECKUX 3JEMEHTOB MaJbIX I[E€PHUOJOB
NEPUOANYECKON CUCTEMBI, a TAKKE KalUs U KaJIbIus;

* pa3nuyaTth BUABl XUMHYECKOW CBSI3U: HMOHHYIO, KOBAJIECHTHYIO MOJISPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJUIMUECKYIO;

* u300paxaTrb AJIEKTPOHHO-MOHHBIE (OPMyJBl BEIIECTB, OOpa30BaHHBIX
XUMHUYECKUMU CBS35IMU PAa3HOTO BUJIA;

* BBISIBJISITH 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHHS MX KPUCTATLUTUIECKUX
PEMIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKHUX;

* XapaKTepHu30BaThb XHWMHUYECKHE OJJIEMEHTHI W WX COCIUHEHHS Ha OCHOBE
MIOJIO’KEHUS DJIIEMEHTOB B MEPHOIMUECKON CUCTEME U OCOOEHHOCTEH CTPOCHUS
UX aTOMOB;

* XapaKTepHU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE NEPHOIUUYECKOTO
3aKOHA U MEPUOJNYECKON CUCTEMBI XUMHUECKUX AeMeHTOB J[. . Menaeneesa,;
* 00OBSACHATH CYyTh XMMHUYECKHUX MPOIIECCOB U MX MPHUHIUIUATBHOE OTIUYNE OT
bu3nYecKuX;

* Ha3bIBaTh MPU3HAKYU U YCIOBUS IPOTEKAHNSA XUMHUUECKUX PEaKIIMIA;

* YCTaHaBJIMBaTh MPUHAIIEKHOCTh XMMHUYECKOM peakUud K ONpPEeNeTIEHHOMY
TUIY 110 OJHOMY M3 KJIaCCU(PUKAIMOHHBIX IPU3HAKOB: 1) MO YHMCIy U COCTaBY
UCXOJHBIX BEIIECTB U MPOIYKTOB peaKIMH (Peakuu COETUHEHUS, Pa3JI0KECHHUS,



3aMCIICHUA H O6M€Ha); 2) II0 BBIACIICHHUIO HJIHW IIOITIOIICHUIO TCIIIIOTBI
(peaKI_[I/II/I 9K30TCPMHUUYCCKHUC U BHI[OTCpMI/I‘-IGCKI/IC); 3) 10 UBMEHEHHUIO CTEICHEH

OKHUCJICHUS XUMHUYECKUX AJIIEMEHTOB (peakiuu OKHUCJIUTEIBHO-
BOCCTaHOBUTENBbHBIC); 4) 1O 00paTUMOCTH mporecca (peakiuu oOpaTUMBbIE U
HEOOpaTUMBIE);

* COCTaBJIATh YPABHEHUS DJIEKTPOJUTUYECKON TUCCOIMAIIMN KUCIIOT, HIEJI0YEH,
COJICM; TIONIHBIE M COKpalI¢HHbIE HOHHBIC YpPaBHCHHUS peakIuii oOMeHa;
YpaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM;

* MIPOTHO3UPOBATH MPOAYKTHl XUMHUUYECKHX PEAKIHi 1o (opMynam/Ha3BaHUSIM
HCXOIHBIX BEIIICCTB; OTIPENICIISATh HMCXOJIHBIC BEIIICCTBA 1o
dbopmyam/Ha3BaHUSAM MTPOTYKTOB PEAKIINM;

* COCTaBJISAITh ypPAaBHEHUSI PEAKIM, COOTBETCTBYIOIIUX IOCIEAOBATEILHOCTH
(«1IemouKey ) MpeBpalleHUl HEOPTaHUUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,;

* BBISBISAITH B TNIPOIECCE HKCIECPMMEHTA MPU3HAKH, CBHUJCTEJIbCTBYIOIIUE O
MPOTEKAHUM XUMUYECKON PEAKIINH;

* IIPUTOTOBJIATH PACTBOPBI C ONPEAECIEHHON MACCOBOM JO0JIEM PAaCTBOPEHHOTO
BEIIICCTBA;

* ONpENENATh XapaKTEep CpeIbl BOJAHBIX PACTBOPOB KHUCIOT W IIEJIOYEH IO
HM3MEHEHHUIO OKPACKU UHIUKATOPOB;

* MPOBOJIUTh KAYECTBEHHBIC PEAKIIMH, MOJITBEPKIAIONINE HATUYUE B BOJHBIX
pacTBOpax BEIECTB OT/ICIbHBIX HOHOB

* ONpENeNATh MPUHAJICKHOCTh HEOPraHWYECKUX BEHIECTB K OJHOMY U3
W3YYCHHBIX KJIACCOB/TPYII: META/UTBl W HEMETaJUIbl, OKCHIBI, OCHOBAaHWII,
KHCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB MO WX HA3BAHHSIM;

* ONPEACIATh BAJICHTHOCTh U CTETNIEHb OKHCJICHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBIIATh (POPMYJIBI HEOPTaHWYECKHX COCAMHEHUM IO BAJICHTHOCTSIM U
CTENEHSAM OKMCJICHUSI JIEMEHTOB, a TaKXK€ 3apsjgaM HOHOB, yKa3aHHBIM B
Ta0JIUIIe PACTBOPUMOCTH KUCJIOT, OCHOBAaHHUH U COJICH;

* 0OBSICHSATH 3aKOHOMEPHOCTH U3MECHEHHS (PU3UYECKUX M XUMUUYECKUX CBOMCTB
MPOCTBIX BEMIECTB (METAJIOB M HEMETAIOB) M WX BBICIIUX OKCHJIOB,
00pa30BaHHBIX JIEMEHTAMH BTOPOTO M TPETHETO MTEPUOJIOB;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEPHBIE ISl TPYII OKCHJIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHBIC [JIsI KaXKIOro U3
KJIACCOB HEOPTraHMYECKUX BEILIECTB: KUCIIOT, OCHOBaHUI, COJIEH;

* MPUBOJUTHL MPUMEPHI PEaKiMil, MOATBEPKIAAIOIMINX XUMHYECKUE CBOWMCTBA
HEOPraHUYECKHUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUU U COJIEH;

* ONpeAessiTh  BEHIECTBO-OKUCIUTENb U  BEHIECTBO-BOCCTAHOBUTEIL B
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJIITh OKHCJIUTEIbHO-BOCCTAHOBHUTEIBHBIN OajmaHc (IS HM3yYCHHBIX
peaKkInii) o MPeII0KEHHBIM CXeMaM PEaKIInii;

* IPOBOJUTH JTAOOPATOPHBIC OIBITHI, MTOATBEPIKIAIOIINE XUMHUUECKIE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB;



Buvinycknuk noayuum 603MO0MCHOCHb HAYYUMbCA:

* IPaMOTHO OOpaIaThCs ¢ BEIIECTBAMU B ITOBCETHEBHOM KU3HHU;

* 0CO3HaBaTh HEOOXOJAMMOCTb  COOJIOJICHMS  TPaBWI  IKOJOTHUYECKHU
0€30IacHOr0 MOBEACHUS B OKPYKAIOIICH IPUPOTHON Cpeie;

* TIOHMMaTh CMBICI U HEOOXOJUMOCTb COOJIIOACHUS MPEANMUCAHUMN,
MpeIara€MbIX B HHCTPYKIHUSAX IO HCIOJIB30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOM XUMHH H JI.;

* HCIIOJIH30BATh MPUOOPETEHHBIC KITFOYEBBIC KOMIIETEHTHOCTH TP BHITIOTHEHUN
HCCJICIOBATEILCKUX MMPOCKTOB 0 M3YyYCHUIO CBOMCTB, CIIOCOOOB TOMYyUCHHUS H
pacrno3HaBaHUs BEIIECTB;

* pa3BUBAaTh KOMMYHUKATUBHYK) KOMIIETEHTHOCTh, UCHOJIb3YS CPEACTBA YCTHOM
U THUCHhMEHHONM KOMMYHHMKAllMM TIpH paboTe ¢ TeKCTaMH YyYeOHHWKa W
JOTIOTHUTEIPHOW ~ JIUTEPATYpPOH, CIPAaBOYHBIMH  TaOJIUIAMHU, TPOSIBISITH
TOTOBHOCTh K YBa)KEHHWIO MHOW TOUYKH 3pEHHUS NMPU OOCYKICHUH Pe3yJbTaTOB
BBITIOJTHEHHOH PabOTHI;

* OOBEKTHBHO OIICHUBATh HWH(POPMAIIMIO O BEIIECTBAX W XHUMHYECKHUX
mporeccax, KpPUTHUYECKH OTHOCHUTBCS K TICEBIOHAYYHOM HWHOOpMAINH,
HEJI0OPOCOBECTHOM  pekiame, Kacarollelcsl HCIOJIB30BaHUS — Pa3IMYHBIX
BEIIECTB.

* OCO3HABAaThb 3HAYECHHE TEOPETUYECKUX 3HAHUWA JUISI MPAKTUYECKOU
JIeSITeIbHOCTH YE€JI0BEKA;

* ONWUCHIBATH M3YYEHHBIE OOBEKTHl KaK CHUCTEMbI, IPUMEHSS JIOTHKY
CHCTEMHOI'0 aHAJIN34;

* TMPUMEHATh 3HAHUA O 3aKOHOMEPHOCTSIX TMEPHOJMYECKON CHCTEMBI
XUMUYECKUX DJIEMEHTOB JUIsl OOBSICHCHUS U TIPEABUICHUS CBOMCTB KOHKPETHBIX
BEIIECTB;

* pa3BUBaTh HMH(POPMAIIMOHHYIO KOMIIETEHTHOCThH ITOCPEJCTBOM YTIyOJICHUS
3HAHUN 00 MCTOPHUM CTAHOBJICHUS XMMHUYECKOW HAyKH, €€ OCHOBHBIX IOHSATHH,
MEPUOJUYECKOT0 3aKOHA KaK OJHOT0 M3 BAXKHEWINMX 3aKOHOB MPHUPOJBI, a
TAK)KE O COBPEMEHHBIX JJOCTUKCHUAX HAYKU U TCXHUKH.

* COCTABJIATh MOJICKYJIAPHBIEC U MOJIHBIE HOHHBIC YPABHEHUS MO COKPAIIEHHBIM
VOHHBIM YPABHCHUSIM;

* MPUBOJUTH MNPUMEPHl PEAKIUH, MOATBEPKIAAONIUX CYIIECTBOBAHUE
B3aHMOCBSI3H MEX/Ty OCHOBHBIMU KJIACCAMH HEOPraHWUYECKHUX BEIIECTB,;

* TMPOTHO3UPOBATh PE3yJbTaThl BO3ACHCTBUS pa3IMUHBIX (PAKTOPOB Ha
M3MEHEHNE CKOPOCTH XMMUYECKON PEaKInU;

* TMPOTHO3UPOBATh PE3yJbTaThl BO3ACHCTBUS pa3IMYHBIX (PAKTOPOB Ha
CMEIICHUE XUMUYECKOTO PABHOBECHSI.

* IIPOTHO3MPOBATh XUMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U
CTPOEHHUS;

* IIPOTHO3UPOBATh CIIOCOOHOCTH BEIECTBA IPOSBISATH OKHCIMTEIIBHBIC WIIU
BOCCTAHOBUTEJIbHBIE CBOWCTBA C YYETOM CTEIICHEW OKHUCJICHUS HJIEMEHTOB,
BXOJISIIIIUX B €0 COCTAaB;



* BBISBJIATH CYLIECTBOBAHUE I€HETUYECKON B3aMMOCBSA3M MEK/y BELIECTBAMU B

psAy: IPOCTOE BEIIECTBO — OKCHJL — T'MAPOKCUJ — COJIb;

* OpraHHU30BBIBaTh, MPOBOAWTH YUYEHUYECKHE IPOEKTHI IO HCCIEAOBAHUIO

CBOMCTB BEILECTB, UMEIOIINX BAXKHOE PAKTUYECKOE 3HAUCHHUE.

MeTtanpeameTHble:

1. yMeHHe camMOCTOSITENIbHO OMPEIENATh LIEM CBOEro OOy4YeHHSs, CTaBUTh U
(GopMynupoBaTth s ce0s HOBBIE 33Jaud B yuébe U IO3HABaTEIbHOM
NEeSATEIbHOCTH, pPa3BUBAaTh MOTHBBI M HMHTEPEChl CBOEH MO3HABATEIHLHOMN
NEeSATENbHOCTH;

2. YMEHHE CaMOCTOSITENbHO IUIAHUPOBATh MYTH JOCTHKEHUS LEJed, B TOM
YHUCJI€ aJIbTEPHATUBHBIC, OCO3HAHHO BHIOMpPATh HauoOojaee 3(PEeKTUBHBIE
CIOCOOBI pelieHus Y4eOHBIX U MO3HABATEIbHBIX 3a7a4;

3. yMEHHE COOTHOCUTb CBOU [EHUCTBHS C IUIAHUPYEMBIMH pPE3yJbTaTaMu,
OCYLIECTBJIATh KOHTPOJb CBOEW JEATEIBHOCTH B IPOLIECCE NOCTHKECHHUS
pe3yiibraTta, OINpEAeNsATh CHOCOObl JEHCTBUI B paMKax NpeIokKEHHbBIX
yCIIOBUH U TpeOOBaHU, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUU C
U3MEHSIOLIEHCA CUTYalueH;

4. ymMeHue OLECHHMBaTh MPAaBWIbHOCTh BBINOJHEHUA Yy4yeOHOW 3ajaud,
COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHUS;

5. BJIaJlcHUE OCHOBAMH CAMOKOHTPOJI, CAMOOLICHKH, NMPUHATHS PEUICHUN U
OCYIIIECTBICHUS OCO3HAHHOTO BBIOOpa B y4eOHOW HW ITO3HABATEIBHOU
NEeSATENbHOCTH;

6. yMEHHE ONpENesATh IOHATHSA, CO37aBaTh OOOOIICHUS, YCTaHABJIMBATH
aHaJIOTUH, KIACCHU(PUIMPOBATh, CAMOCTOSTENILHO BHIOMpATh OCHOBAaHUS U
KpUTEpUU NJs Kiaccu(uKaiuy, yCTaHaBIUBATh MPUYHMHHO-CIICICTBECHHBIC
CBSI3H, CTPOUTH JIOTUYECKOE PACCYXACHHUE, YMO3AKIIIOUEHUE (MHIYKTUBHOE,
JI€NYKTUBHOE U 110 AHAJIOTUH) U JIeJIaTh BBIBOJIBI;

7. yMEHHME CO3/1aBaTh, NMPUMEHATh U NPeoOpa3oBbIBaTh 3HAKHM W CHMBOJIBI,
MOJIETIHN U CXEMBbI JJIsl peIeHUs Y4eOHbIX U TIO3HABATENIbHBIX 3a/1a4;

8. YyMEHHE OpraHu30BbIBaTb YYEOHOE COTPYJHHYECTBO U COBMECTHYIO
JeSITENIbHOCTh C YYUTEJIEM U CBEPCTHHKAMM; paboTaTh UHIUBUIYAIbHO U B
rpynrne: HaXOAWTh O0Ilee pelIeHWe W pa3pelrarh KOH(IUKTHI Ha OCHOBE
COTJIACOBaHWsl  MO3UIMH W  y4€Ta  HMHTEPECOB;  (POPMYyIUPOBATH,
apryMeHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

9.yMeHHE OCO3HAaHHO MCIOJb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBHH C
3alayeil KOMMYHUKAIMM IS BBIPAXKEHUS CBOUX YYBCTB, MbICIEH U
NOTpeOHOCTEH; IUIAHMPOBAHUA M  PEryJSIIUM CBOEU  JI€ATEIbHOCTH;
BJIAJICHUE YCTHOM M NHUCBMEHHOW PEYbl0, MOHOJOTHYECKOM KOHTEKCTHOMU
peyblo;

10.bopmMupoBanrie U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHMS
MH(POPMaALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH;

11.¢popMupoBaHre ¥ pa3BUTUE DSKOJOTUYECKOTO MBIIIJICHUS, YMEHHE
IPUMEHATH €ro B I03HABaTEIbHOM, KOMMYHMKATUBHOMW, COLIMAJIBHON
IPAKTHKE U MPOPECCUOHANTBHON OPUEHTALIHUH.



JIMYHOCTHBIE:
1. B ICHHOCTHO-OPHUEHTAIIMOHHOW c(epe — YyBCTBO TOPJIOCTH 3a POCCHUHUCKYIO
XMMHUYECKYI0 HAYKY, TYMaHU3M, OTHOILLIEHUE K TPYIY, LEJICYCTPEMICHHOCTb;
2. popMupoBaHUE LIEHHOCTH 3JI0POBOTO M 0€30macHOro odpasa KM3HH, YCBOSHHUE
NpaBWJI HMHAWBUAYAJILHOIO U KOJUIGKTHUBHOTO 0€30MacHOTO TIOBEJACHUS B
YPE3BBIYANHBIX CUTYALUAX, YTPOKAOIINX KU3HUA U 3[I0POBBIO JIFOJECH;

3.B TpynoBoil chepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpPY JanbHEWIIEH
00pazoBaTeNbHON TPACKTOPHUH;
4.B TO3HABATENbHOW (KOTHUTHBHOW, WHTENIEKTyaJlbHON) cdepe — yMeHHe

YIPaBISATH CBOEH NTO3HABATEIBHOM JAEATEIBHOCTHIO.

5. hopMupoBaHHE  OCHOB  3KOJIOTMYECKOW  KYJIbTYpPbI, COOTBETCTBYIOLIECH
COBPEMEHHOMY YPOBHIO  DJKOJIOTMYECKOI'O  MBIIUICHUS, Pa3BUTHUE  OIbITA
AKOJIOTHYECKA OPHEHTHPOBAHHON pPEQIIEKCHBHO-OIICHOYHON U MPaKTUYECKOU
NEATEIIBHOCTH B )KU3HEHHBIX CUTYalUsX;



2. COAEP/ KAHUE YYEBHOI'O IIPEIMETA , KYPCA "XUMHUA 9
Kkiaacc"

IloBTOpEHNE OCHOBHBIX BONMPOCOB Kypca 8 kiiacca u BBeleHHe B KypcC 9
KJacca (6 uacos).
XapakTepuCTUKa DJJIEMEHTA II0 €ro IIOJIOKECHUID B NEPUOAUYECKOM CHUCTEME
xumuueckux osnemeHtoB JI. WM. MenneneeBa. CBoNCTBAa OKCHAOB, KHUCIOT,
OCHOBAaHUMW U COJIEW B CBETE€ TEOPUM DIECKTPOJIUTUYECKOM IUCCOLMALUUA U
MPOLIECCOB  OKUCIICHUS-BOCCTAHOBJICHUA. ['eHeTHMdeckue psapl MeTauia u
HEMeTasa.
[lonsiTne ©0 mepexoaHBIX OdneMeHTax. AMGOTepHOCTh. ['eHeTHYecKuil psin
MEPEXOHOTO JIEMEHTA.
[leprognyecknil 3aKOH U MEPUOJNYECKAs CUCTEMa XUMUYECKHUX 3eMeHToB [I. M.
MenpeneeBa B CBETE yUEHHUS O CTPOCHUHU aroma. VX 3HaueHue.
JlaGopaTopHslii onbIT. 1. IlomyyeHue ruapoKcua UHKA U HUCCIECIOBAHUE €TI0
CBONCTB.

TEMA 1 Metanasl (14 uacoe).
[TonmoxeHne MeTajuioB B NEPUOANYECKONM CUCTEME XMMHUYECKUX deMeHToB /[l. 1.
MengeneeBa. Meramyeckass KpPUCTAUIMYECKAs PELIETKA M METaJUIMYeCKast
XUMHU4ecKass cBsi3b. OOmme Qusnueckue cpoiictBa MeTawioB. CIiaBbl, HX
CBOMCTBA M 3HA4Y€HHE. XMMHUYECKHE CBOMCTBA METAJUIOB KAaK BOCCTAHOBUTEIICH.
DIJIEKTPOXUMHUYECKUN PsIi HANPSIKEHUM METAZIOB M €r0 MCIIOJIb30BAHUE A
XapaKTepPUCTUKU XUMHUYECKUX CBOMCTB KOHKPETHBIX MeTaiioB. CrnocoOsl
MOJYYEHUS METAIIOB: TUPO-, TUAPO- U dIEKTpoMeTautyprud. Koppo3us Mmetauios
U CII0OCOOBI OOPHOBI C HEM.
OOmiasi xapakTepuCTUKa IIETOYHBIX METauioB. Metamibl B mpupoae. OOmue
criocoObl ux monyudeHus. Ctpoenue aromoB. lllenouynsie MeTamibl — MpoCThIE
BEIIECTBA, UX (PU3NYECKHE M XUMUYECKHE CBOWCTBa. BaxkHeillme coeauHeHus
HICJIOYHBIX METAJJIOB — OKCHJIbI, TUAPOKCUJIBI U COJIU (XJIOPU[BI, KapOOHATHI,
cynbdaThl, HUTPATHI), UX CBOWCTBA U NPUMEHEHUE B HAPOJAHOM XO3SHCTBE.
Kanuiineie ynoopenus.
OO0mas xapakTepucTuKa 3JIeMEHTOB TiaBHOW moarpynnsl 11 rpymmel. CtpoeHue
atomoB. lllenoyHo3eMeNbHbIE METAIBl — MPOCTHIEC BEIIECTBA, UX (DU3UUECKUE U
XMMHUYECKUE CBOMCTBA. BakHelne COeNMHEHUS NIETOYHO3EMEIbHBIX METAJLIOB
— OKCH/JIBI, THIPOKCHUIBI U COJNM (XJIOPHIBI, KapOOHATHI, HUTPATHI, CYIb(haThl H
(docdatel), UX CBOMCTBA U MPUMEHEHHUE B HAPOJHOM XO35HCTBE.
Amromunuii. CtpoeHne atoMa, (U3WYECKHE U XMMHUYECKHE CBOWCTBA IPOCTOTO
BemecTBa. COeNMHCHUS ATIOMHHHS — OKCHJ M THAPOKCHI, WX aM(OTEPHBIN
xapaktep. Baxueimme conmu amoMmuHus. llpruMeHeHWe amioOMUHUS W €ro
COECINHEHUN.
Kenezo. Crpoenme aroma, (U3MYECKHE W XUMHUYECKHE CBOMCTBA IPOCTOTO
BemectBa. ['enermyeckue psaael Fe?* um Fe¥'. KauecTBennsle peakiuu
Ha Fe?' u Fe’". Baxuelimme coiu keie3a. 3HAUECHUE Kelle3a, ero COCIUHEHUN U
CILIaBOB B IPUPOJIE U HAPOJAHOM XO3SMCTBE.



JdemoncTpamuu. O0pasiibl MIETOYHBIX U MICJIOYHO3EMENTBHBIX MeTaIoB. OOpasIsl
CIUIaBOB. B3anmonencTBue HaTpus, JIUTUA U Kalblus C BOAOW. B3aumonerncreue
HaTpus W MarHusg ¢ KUCJIOpOAOM. B3anmoneicTBHE METAIIOB C HEMETAJIaMHU.
[Tonmyuyenue ruapokcuaos xxenesa (I1) u (I1I).
Jlabopatopusble onbIThl. 2. O3HakomJieHHE C oOpa3laMd METaioB. 3.
B3anmoneiicTBHEe METAITIOB C pacTBOpAMH KUCIOT U coiei. 4. O3HaKOMIIEHHE C
oOpasnamMu PUPOAHBIX COCAMHEHHM: a) HATpHsl; 0) Kajblus; B) aJIIOMUHUS; T)
)kenesza. 5. IloaydeHwe ruapokcuaa allOMHMHHUS M €ro B3aWMMOJICHMCTBHE C
pacTBOpaMu KUCJIOT U miesodei. 6. KadecTBennsle peakimu Ha HoHbI Fe? u Fe’*.
KourpouabHas padora Nel nmo reme: «Mera/uibi».
TEMA 2 IIpaktukym Ne 1.
CBolicTBa MeTAJLJIOB M UX COeAMHeHn (3 uaca)
1. OcymiecTBieHrE IEMOYKH XUMAYECKUX MTPEBPALIEHUN METAIIIOB.
2. Ilony4yeHue u CBOMCTBA COEAUHEHHUI METAIIIOB.
3. Pemienue skcnepuMEHTAIbHbBIX 3a/1a4 Ha PACIIO3HABAHUE U MOJyYEHUE BEILIECTB.
TEMA 3 Hemetauasl (20 uaca).
OO61mast xapakTepuCTHUKa HEMETAJUIOB: MOJI0KEHHE B nepuoanydeckoii cucreme /1. U.
MeHpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, JIEKTPOOTPHUIIATEIILHOCTh KaK Mepa
CHEMETAIUTMYHOCTH», P SJIEKTPOOTPULATENbHOCTU. KpHucTalmmnueckoe cTpoeHue
HEMETAUIOB — TMPOCThIX BemecTB. Asuiorponus. dusnueckue CBOMCTBA
HeMeTaJUT0B. OTHOCUTENLHOCTD MOHITUH «METaJLD), «HEMETAILI».
Bonopon. [lomoxeHne B NepuOaNUECKOM CUCTEME XUMHUYECKUX deMeHToB [l. .
MenpeneeBa. CTpoeHre aToMa U MOJIEKYJIbl. DU3NUECKHE U XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, €ro MOJTYyUYCHUE U TPUMEHEHHE.
O6mias xapakrepuctuka rajmoreHoB. Ctpoenue atomoB. IIpocTeie BemiecTBa, UX
busnueckue M XuMu4eckue cBoWcTBa. OCHOBHBIE COEAMHEHUS TaJOTCHOB
(rajJoreHoBOJIOPOJIbI U TaJOTeHUABI), WX CBOMCTBa. KadecTBeHHass peakuus Ha
xyopun-uoH. Kpatkue ceneHusi o xjiope, opome, prope u unone. Ilpumenenue
raJlOr€HOB U UX COCAMHEHUN B HAPOJIHOM XO3SMCTBE.
Cepa. CTpoeHue aToMa, aJlIOTPOIIKs, CBOMCTBA U MPUMEHEHHE POMONYECKOU CEephI.
Oxcunbr ceppt (IV) u (VI), ux mnomydeHuwe, CBONCTBA U MPUMEHEHUE.
CepoBojioposiHasi W cepHHUCTass KHUCIOThl. CepHas KHUCIOTa M €€ COJH, HUX
pUMEHEHUE B HAPOTHOM X03siicTBe. KauecTBeHHas peaknus Ha CyIb(haT-uoH.
A30T. CTpoeHue aToMa M MOJIEKYJbI, CBOMCTBA MPOCTOrO BEIIECTBA. AMMUAK,
CTPOCHHUE, CBOMCTBA, MOJydYeHUEe U nmpumeHenue. Coau aMMOHUs, UX CBOMCTBa U
npumenenue. Okcuasl azotra (II) u (IV). A3oTHas kwuciora, ee CBOHCTBa U
npuMeHeHue. Hutpatel W HUTpUTHI, TpodJieMa UX  COJACpPKaHUS B
CEIbCKOXO3SIMCTBEHHON MPOAYKIMHU. A30THBIE YA0OpEHUSI.
®ochop. CtpoeHne aToma, alTIOTPOIHs, CBOKMCTBA Oeoro U KpacHoro ¢gocdopa,
ux npuMmeHenre. OCHOBHbBIE coenmHEHMs: okcup docdopa (V), oprodochopHuas
kucioTa u pocdatsl. DocopHbie y100peHus.
VYrnepoa. CtpoeHue atoma, aJJIOTPOIUs, CBOMCTBA aJUIOTPOIMHBIX MOJAUPUKAIINM,
npumeHenue. Oxcunbl yriepoaa (II) u (IV), ux cBoiicTBa U NpUMEHEHHUE.
KauecTBeHHas peakiys Ha YIJIEKUCHbIA ra3. KapOoHaThl: KaJblUT, COja, MOTAI,



WX 3HaYCHUE B MIPUPOJE U KU3HM YelloBeka. KauecTBeHHas peakius Ha KapOoHaT-
VIOH.

Kpemnuii. CtpoeHue aromMa, KpUCTAUIMYECKUM KPEMHHI, €ro CBOWCTBA U
npumeHenue. Okcuna kpemuus (IV), ero npupoansie pasHOBUAHOCTU. CHIIUKATHI.
3HaYeHUE COEIUMHEHHMII KpPEMHHS B JKMBOM M HexuBoul mnpupojae. Ilonarue o
CHJINKATHOW IIPOMBIIUIEHHOCTH.

JdemoncTpamun. OO0pa3ipl rajJoreHoB — MPOCTHIX BellecTB. BzaumoneicTBue
rajoreHoB C HATpUEM, AIIOMUHHEM. BbITecHeHHe xjopoM OpoMa WM HOJa M3
pacTBOpPOB 150:4 COJIEH.

B3aumopenictBue  ceppl ¢ METAUIAMH,  BOJOPOJOM W KHCIOPOAOM.
B3anmonenicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO.
[lormnomenne yriem pacTBOPEHHBIX BEIIECTB WM T'a30B. BoccTaHOBIEHNE MEIH U3
ee okcuma yriaem. OOpasilbl MPUPOIHBIX COCTUHEHHM Xjopa, cepsl, (ocdopa,
yraepoja, kpeMaus. O0pasipl BaKHEHITUX JJI HAPOJHOTO X035UCTBA CyIb(})ATOB,
HUTPATOB, KapOOHaTOB, (pocharoB. OOpa3libl CcTEKIa, KEPAMHUKH, IIEMEHTA.
JlabopaTopHbie omnbiTbl. 7. KauecTBeHHas peakius Ha XJIOPUA-HOH. 8.
KauectBennas peakius Ha cyibdar-uoH. 9. PacnosnaBanue coneit ammonus. 10.
[TonyyeHne yriaekuciaoro raza u ero pacnosznaBanue. 11. KauecTBeHHas peakius
Ha KapOoHar-moH. 12. O3HakoOMJIEHHE C TPUPOAHBIMH CUIUKaTamu. 13.
O3HaKOMJIEHHE C TPOAYKIHEN CUIIMKATHOW MPOMBIIIIEHHOCTH.
KourpoabHas padora Ne2 no reme: «Hemerasmibn

TEMA 4. IIpakTukym Ne 2

CgBoiicTBa HEMETAJLJIOB U UX coeauHenui (3 uaca)
4. PellieHue 3KCIIEPUMEHTANIBHBIX 3a/1a4 10 Teme «lloarpynna kuciopoaar.
5. PemieHne sxcnepuMeHTaNbHbBIX 3a7a4 110 TeMe «lloarpynmsl a30Ta U yriaepoaay.
6. [lonydyenue, cobupanue u pacro3HaBaHUE ra3oB.

TEMA 5 Opranudeckue coequnenus (11 uacos)
BemectBa opraHnueckue€ W HEOPraHUYECKUE, OTHOCUTEIBHOCTh MOHSTHUS
«OpraHvyeckue BeecTsay. [IpuurHbl MHOT0OOpa3us OPraHMYeCKUX COCTMHEHUN.
XWUMUYECKOE CTPOCHHE OpPraHMYEeCKUX COCIUHEHUN. MOJNeKyIsipHble U
CTPYKTYpHBIE (DOPMYJIBI OPraHUYECKUX BEIIECTB.
MetaH u 3TaH: CTpOo€HUE MOJEKyJd. I'opeHrne meraHa W 3TaHa. JleruapupoBaHue
staHa. [I[pumenenue merana.
XHUMHUYECKOE CTPOCHUE MOJIEKYJIbl 3TwieHa. [[BoWHas cBsA3b. B3aummoneuncrteue
ATUJIEHA C BOOU. Peakiun nonumepusanuu stuieHa. [loimsTiiieH u ero 3HadeHue.
[lonaTrie O TpeAenbHBIX OJHOATOMHBIX CIUPTAX HA MPUMEpPAaX METaHOoJa U
3TaHoJia. TpexXaTOMHBIN CIIUPT — TJIMLEPHH.
[lonatue 00 anpAerugax Ha TMpPUMEpPe YKCYCHOro anpiaeruna. OKuciaeHue
aNbJAECTUIA B KACIIOTY.
OIHOOCHOBHBIE TIpeJieibHbIE KapOOHOBBIE KHCIOTHI Ha MPUMEPE YKCYCHOMU
kucioThl. Ee cBolicTBa U npuMmeHeHue. CteaprHOBasi KMCIOTa KaK MPEACTaBUTEIb
KUPHBIX KapOOHOBBIX KHUCJIOT.
Peakiuu srepudukanuu v MOHSATHE O CIOXKHBIX d(upax. Kupbl Kak CIIOKHBIC
3¢UpHI TIIUIIEPUHA U KUPHBIX KUCIIOT.



[Tonsitue 06 amuHOKMCIOTaX. Peakiuu nonukonaeHcauu. benku, ux crpoeHue u
OHoJ0oTHYECKast POJIb.
[Tonsitue 06 yrneBomax. [mroko3a, ee cBoiicTBa u 3Hadenue. Kpaxman u
1EJUTI0JI03a (B CPAaBHEHUH ), UX OHMOJIOTHYECKasi POJIb.
JemoncTrpanuu. Mojaenn MOJEKyadl METaHa U JAPYrUX  YIVIEBOAOPOIOB.
B3aumogeiicTBue sTuieHa ¢ GpoMHOM BOJOM M pacTBOPOM IepMaHTraHaTa KaJus.
OOpasnpl dTaHoNa M TiMiepuHa. KadecTBeHHass peakius Ha MHOTOATOMHBIE
cnuptel.  [lomyuenue  ykcycHo-3TuimoBoro  s¢upa. OMbUIEHHE — KHpa.
B3aumoneiicTBue TJIOKO3bI € aMMHA4HBIM  PacTBOPOM  OKcHja cepedpa.
KadecTBeHHas peakius Ha Kpaxmail. JlokazaTenbCTBO HAMUYUS (YHKIIMOHATBHBIX
TPYIII B PaCTBOPax aMUHOKHUCIOT. ['opeHne OeKoB (MEePCTH WA ITUYLUX ITEPHEB).
[IBeTHBIE peakuu OEJIKOB.
JlabopaTtopHblie onbIThl. 14. M3rotoBnenne Mozeneld MOJIEKYJ yrieBOAOPOIOB.
15. CpoiictBa riutiepuna. 16. BzaumopaeiicTBue riitoko3sl ¢ ruapokcuom meau (11)
0e3 HarpeBaHus U Npu HarpeBaHuu. 17. B3aumoaeicTBre kpaxmana ¢ HOJOM.
Kountpoabnasi padora Ne3 no teme: « Oprannyeckue BemecTBay
TEMA 6 OOoOmeHue 3HAHWI 10 XHMHH 32 KYPC OCHOBHOW IIKOJBI.
IHoaroroBka kK rocyaapcrBeHHoil nToropou arrecrauuu (I'HA) (7 uacoe)
@u3NUeCKUl CMBICI TMOPSAKOBOIO HOMEpA AJIEMEHTA B MEPUOJUYECKON CHCTEME
xumudeckux sneMeHToB J[. M. MenpaeneeBa, HOMEpPOB IE€pHOA W TPYMIIBL.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B MEpUOaX U
rpynmnax B CBET€ NPEACTaBICHUNU O CTPOEHHUU AaTOMOB JJIEMEHTOB. 3HA4YCHUE
MIEPUOANYECKOTO 3aKOHA.
Tunbl XUMHUYECKUX CBSI3€M W THUIIBI KPUCTAUIMYECKUX PEUIETOK. B3anMOCBs3b
CTPOEHHS U CBOMCTB BELIECTB.
Knaccudukanus XUMHUECKHX pEaKIUi M0 pa3IuyHbIM MpHU3HAKaM (YHUCIO U
COCTaB pEarupyolmx W O0O0pa3ylIIMUXCS BEIIeCTB;, TEIIOBOH 3 deEKT;
WCIIOJb30BaHUE KaTal3aTOpPa; HAMPABICHUE; U3MEHEHUE CTEIECHEW OKHUCIICHUS
aTOMOB).
[IpocTeie U cHOXHBIE BellecTBa. MeTauibl U HEMETaJUIbl. ['eHeTnyecKkue psiibl
MeTaslia, HeMeTajula U mepexoaHoro metaa. Okcusibl (OCHOBHBIE, aM(pOTEpHbIE
U KUCJIOTHBIE), TUIPOKCHUIBI (OCHOBaHUS, aM(POTEPHBIC TUAPOKCHUIBI U KUCIIOTHI) U
COJNIU: COCTaB, KiacCH(pHUKaIus M OOIIMe XMMHUYECKHE CBONCTBA B CBETE TEOPUU
AIEKTPOJIMTUYECKOM JIUCCOUMALMU W MPEICTABICHUN O MpoLeccax OKUCICHUs-
BOCCTAHOBJICHUSI.
O0001eHre 3HAHUI 110 XMMHUH 32 KyPC OCHOBHOM IIKOJbI - (4 yaca)
IloBTOpEHME, IPOMEKYTOUHAS ATTECTAIUS.



3. TemaTuueckoe INIAHUPOBAHME C YKAa3aHUEM KOJJINIECTBA YaC0B,
OTBOAUMBIX HA U3YYCHHUEC KaKJ10i TeMBbI.

No
ypoka

Tema ypoka

Koy
€CTBO
YacoB

Jlara MIPOBEICHUS
ypoKa

Io miany | ITo paxry

IloBTOpPEHNE OCHOBHBIX BONPOCOB Kypca 8 kjacca W BBeJdeHHMe B Kypc 9
kjacca (6 yacoB)

1 XapakTepucTUKa XUMHAYECKOro | 1 02.09
AJIEMEHTa  Ha  OCHOBAaHUU  €ro
IIOJIOKEHHUS B Ilepnoanueckoi
CHUCTEME XUMHYEeCKUX dnemeHnToB [[. 1.
Menpeneena.
2. XapakTepucTuka XuMuueckoro | 1 07.09
AJIEMEHTA MO KHUCJIOTHO - OCHOBHBIM
CBOMCTBaM  0Opa3zyeMbIX UM
COCMHEHUN
3. Ilepnonnueckuit 3aKOH u|l 09.09
[Tepuoauyeckas cucreMa XUMUYECKHUX
anemenToB [[.M. MeHnpaeneena
4, HD3. Yuebnoe uccneoosauue. | 1 14.09
XuMuyecKasi OpraHu3alusi IPUPObI
S. Xumunyeckue peakuud. Ckopocts | 1 16.09
XxuMu4deckoil — peaknuu.  Karanus.
Kartanuzaropsl.
6. BxogHasi koHTpOsbHass padora 3a | 1 21.09
Kypc¢ 8 kiacca
Tema 1. Metasuibl (14 yacoB)
7. Bek mMenHbIi, OpPOH30BBIH, KEIC3HBIN 23.09
8. [Tomoxenue METAJIOB B 28.09
MEPUOANYECKON CUCTEME XUMUYECKHUX
snementoB J[.MI. MeHneneeBa wu
0COOEHHOCTH CTPOCHHS MX aTOMOB.
9. PuU3MYECKHUE CBOMCTBA METAJJIOB. 1 30.09
10. CnnaBbl. 1 05.10
11. XUMHUYECKHE CBOWICTBA METAILJIOB | 07.10
12. HD3. Yuebnoe uccneoosauue. | 1 12.10
[TonydyeHune MeTaioB
13. Koppo3ust meTanios 14.10
14. KoHntposibHas pabota 3a 1 4eTBepTh. 19.10
15. OOmrast XapakTepUCTHUKA IIETOYHBIX 21.10
MeTa/uioB. bepwuuii, MarHud u
IEJI0YHO3EMETbHbBIE METAJIJIbI
16. AIOMUHUH, ero cBoicTna. | 1 26.10




COGIII/IHGHI/IH AJITOMHWHMUS

17.

XKenezo, ero  duszmueckue
XUMUYECKHE CBOMCTBA. [ 'eHeTUueckue
psiasl xkenesa (I1) u sxenesa (11D).

28.10

18.

O0001IeHue o Teme «MeTaiby.

09.11

19.

HD3. Dopmuposanue
@yukyuonanvrou epamomuocmu. @.
I "Pacuem pacxooos 6 cemve"

11.11

20.

KonTpoabnas padora Nel mo Teme
«MeTamiabn

16.11

Tema 2.

IpakTukym Nel. CBoiicTBa MeTaJJI0

B H UX CO

eINHEeHUuH

3 yaca)

21.

H®3. Vuebnoe wuccneoosanue. T.
b.Ilpakmuueckaa  paooma  Nel
«OcymecTBiIeHHE HEeNnoYKu
XHMHMYECKHX NpeBpalieHuii»

1

18.11

22.

H®3. Vyebnoe uccneoosanue. T. b.
Ilpakmuueckasn paboma No2
«Ionyuyenue 7 CBOMCTBA
COCJMHEHUH METAJJIOB)

23.11

23.

H®3. Vuebnoe uccneoosanue. T. b.
Ilpakmuueckas paooma Nes
«IKcnepuMeHTAJIbHbIE 3a/a4d 10
PAacno3HABAHMIO H  MOJYYEHUIO
COCIMHEHUH METAJLJIOB)

25.11

Tema 3.

«Hemerasuibi» + Ilpaktukym 2 (20 + 3 = 23 yaca)

24.

OOmas XxapakTeprcTUKa HEMETAJIOB.
Hemeramnpl: aTroMbl ©W  TIPOCTHIC
BeniectBa. Kucmopos, 030H, BO3ayx

1

30.11

25.

Hemerann: Bogopo.

02.12

26.

Boz[a, 3HaueHHUe BOJAbI B JKHU3HH
YCJIOBCKA

07.12

27.

l'anorensl. Baxuenmmue coeauHEHUS
raJIOTEHOB.

09.12

28.

[Tomyuyenune TraJIOT€HOB.
buonornueckoe 3HAUCHHE u
MPUMEHEHUE  TaJIOTEHOB M HX
COCJIMHCHUH

14.12

29.

KI/ICHOPOII, CBOﬁCTBa, IMOJIYUYCHHUC U
IIPUMCHCHHUC

16.12

30

Cepa, CBOMCTBA, MOJIy4YeHUE,
MIPUMEHEHHUE.

21.12

31.

Coennnenus cepbl. CepHas KACIOTA U
€€ COJIH.

23.12

32.

H®3. Vuebnoe uccneoosanue. T. b.

28.12




Ilpaxkmuueckaa padoma Ned o Tteme
«Hoarpynna Kucjiopoaa»

33. A30T U €ro CBOMCTBA. | 11.01
34. AMMHaK U €ro CBOICTBA. 1 13.01
35. Conm aMMOHUS, NX CBOMCTBA. 1 18.01
36. Kucnmoponnsie coenunenuss asora. | 1 20.01
A30THas KMCJIO0Ta U €€ CBOMCTBA
37. docdop, ero coeqMHEHUS 1 25.01
38. Yrnepon, ero  dusuueckue H | 1 27.01
XMMHWYECKUE CBOMCTBA.
39. Kucnoponnsie coennnenus yriepoga | 1 01.02
40. YronpHast KUCIOTa U €€ COJIU. 1 03.02
41. KpeMHuii u ero coeiuHeHus | 08.02
42. CuiMkaTHasi IPOMBIIUIEHHOCTh | 10.02
43. H®3. Vyebnoe uccneoosanue. T. b. |1 15.02
Ilpakmuueckasn paboma No5
Pemenne IKCNEPUMEHTAIbHBIX
3aga4 no temam «Iloarpynnsl azora
U YIJIEPOay
44. H®D3. @opmuposanue | 1 17.02
@yukyuonanvrou epamomuocmu. .
I'. "Pacuet 6aHKOBCKOTO Kpeaura"
45. H®3. Vuebnoe uccneoosanue. T. b. |1 22.02
Ilpakmuueckas paooma Ne6
"Ilosry4enmue, codupanue U
pacno3HaBaHue ra3on'
46. KonTtpoabnas pa6ora Ne2 mo teme | 1 24.02
«HemeTasibny
TEMA 5 Opranudeckue coequnenus (11 uacos)
47. IIpenmMer  opraHnueckod  Xumud. | 1 01.03
CrpoeHue aTroma yriepoja.
48. [IpenenbHbIE yrIeBOAOPOABI — METaH | | 03.03
Y 3TaH
49. Henpenenvuble  yrmeBomoponabr  — | 1 10.03
STHUJIEH.
50. ITonsTue 0 MpeaenbHbIX | 1 15.03
OJIHOATOMHBIX CIIUpTax. [ TulIepuH.
51. OnHOOCHOBHBIE npeaenbHeie | 1 17.03
KapOOHOBBIE KHUCJIOTHl Ha MPUMEPE
YKCYCHOM KUCJIOTBI.
52. H®3. YVyebnoe uccnedosanue. Xupor | 1 29.03
53. [TonstTue 00 amuHOKHMCHOTax || 1 31.03




OeJKax. PeaKI_[I/II/I ITOJIMKOHACHCAIIH.

54. H®D3. Vyebnoe uccrneoosarue. | 1 05.04
ITonsTre 00 yriepoaax.

55. [Tommumepsl. (Pernonanbusiif | 1 07.04
KOMIIOHEHT.
beiTOBBIE OTXOABL. DKOJIOTMYECKUE
poOJIEMBI)

56. [ToaroToBKka K KOHTPOJBHOW pabote | 1 12.04
mo TteMe: "OpraHuueckas XHMHA'.
HD3. Dopmuposanue
@yukyuonanvrou epamomuocmu. @.
I'. "Hanoeu u nanoz2oobnoxcenue”

57. KonTpoabnas padora Ne3 mo Teme | 1 14.04
«Oprannyeckasi XuMHA»

I'maBa 4. O0o0meHue 3HAHWH MO XMMHH 32 KypPC OCHOBHOM IIKOJIBI.
IoaroroBka k rocyaapcrBeHHoil nToropou arrecrauuu (I'MA) (7 yacos)

58. [Tepnoanueckas cucrema xumuueckux | 1 19.04
snementoB JI.MI. MeHaeneeBa wu
CTPOCHHE aToMa

59. HD3. Vuebnoe uccneoosarue. | 1 21.04
DnekTpooTpuliareabHocTh.  CTeneHb
okuciienus. CTpoeHue BelecTBa

60. Knaccudukanus XUMHUYECKUX | 1 26.04
peakiuii.  CKOpOCTh  XMMHUYECKOU
peakuuu

61. Juccormanus 3JIEKTPOJINTOB B |1 28.04
BOJTHBIX pacTBopax. HNonubie
YPaBHEHHUS PEaKIU

62. H®3. Ilpoekm. OxucaurenbHo - | 1 03.05
BOCCTAHOBUTEJIbHBIE PEAKIINU

63. Heoprannueckue  BemiecTna, ux | 1 05.05
HOMEHKJIATypa U KJaccuduKaIusi.

64 XapakTepHble XMMHYECKHE CBOMCTBA 10.05

HCOPraHM4CCKUX BCIICCTB

IToBTOpenue (4 yaca)

65. H®D3. @opmuposanue | 1 12.05
@DYHKYUOHATLHOU 2PAMOMHOCMU.
IToBTOpeHue no teme : Merasibl
66. IHoBTOpenne nmo teme: Hemerasibr | 1 17.05
67. IIpome:xyTouHas arrecranus. | | 19.05

Konrpoabnas padora.




68.

HTorosslii ypok nmo Kypcy.

24.05




YUYEBHO - METOAUYECKOE U MATEPUAJIBHO - TEXHUYECKOE
OBOPYJIOBAHHUE
Jnst peanuzanuu 1ened M 3agad OOy4eHHs XMMHUM 10 JaHHOW Mporpamme
ucnosb3yercss YMK 1.IlpumepHas nporpaMma OCHOBHOTO OOIIEro 00pa3oBaHMUs
no xumuu (ypoBenb ®I'OC);
2.ABtopckas nporpamma O.C.I'aOpuensiHa, cooTBeTCTBYIoIass dDeaeparbHOMY
['ocynapctBeHHOMY — 00Opa3oBaTeIbHOMY  CTAHJAPTY OCHOBHOIO  OOIIIETO
oOpazoBaHmsi ® JomylieHHas MUHUCTEPCTBOM O0Opa30BaHUS ¥ HAYKH
Poccuiickoit ®enepanun (O.C.I'abpuensan [Iporpamma kypca xumuu st 8-11
KJ1accoB o0meoopazoBatenbHbIX yupexaennii / O.C.I'abpuensa. — M.: [Ipoda,
2014 1.)
. 3.T'abpuensn O. C., OctpoymoB . I'. HacTtonpHas kaura yuutens. Xumus. 9 k
71.: Metonudeckoe mocodbue. — M.: JIpoda, 20131
4 Xumus. 9 k 1.: KoHTponbHble U npoBepouHbie paboTel k yueOHuky O. C.
[Mabpuensna «Xumug. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u
ap. — M.: lpoda, 2015 r.
S.Tlabpuensu O. C., OctpoymoB H. I'. Hzywaem xumuro B 9 K IL:
Junaktudeckue marepuansl. — M.: bauk mitoc, 2014r.
6.I'abpuensn O. C., AmykoBa A. B. Pabouas Tetpaas. 9 k 1. K yuebnuky O. C.
["abpuensna «Xumus. 9». — M.: lpoda, 2015r.
7.T'abpuensu O. C., BockoboiinukoBa H. II. Xumus B Tecrax, 3amadax,
ynpaxxHeHusx. 8— 9 kii. — M.: Jlpoda, 2012r.
Kabuner xumun c1ab0 OCHAmIEH KOMIUIEKTOM JIEMOHCTPAITMOHHOTO W
7abopaTOpHOTO 00OPYIOBAaHUS MO XUMHUHU JUIsl OCHOBHOW MIKOIBL. B Kiacce
OTCYTCTBYET BBHITSDKHOM IIKad, MOITOMY OOJNBIIMHCTBO JAOOPATOPHBIX OIBITOB
JEMOHCTPUPYIOTCS y4YalllUMCSL B 3JEKTPOHHOM BHJZI€. bBOJdbIIyI0 YacTh
000pyIOBaHUsI COCTABJISAIOT Y4E€OHO-TPAKTHUYECKOe M y4eOHO-1abopaTopHOe
o0opy0BaHME, B TOM YHCIE KOMIUIEKT HATypalbHBIX OOBEKTOB, MOJIEIH,
npuOOpsl U UHCTPYMEHTHI JJIsI MPOBEACHUS JIEMOHCTpAIlUi M MPAKTHUYECKUX
3aHSATUH, IEMOHCTPAIIMOHHBIE TAOJIUIIBI, BUICO, MEIUA OCHAIIICHHUE.
B koMmmiiekT TexXHUYeCKMX U HH(POPMAIMOHHO-KOMMYHUKATUBHBIX CPEJICTB
o0y4eHus BXOIAT: 1) KoMmbIoTep,
2) MyJbTUMEAMA IPOEKTOP,
3) BeixoA B IHTEpHET.
Vcrionp30BaHne JIEKTPOHHBIX CPEACTB OOYUCHHSI TIO3BOJISIOT:
e AKTHUBU3HMPOBATH JACITEIBHOCTh OOYJAIOIINXCS, TTOJIy9aTh 00JIee BHICOKHE
KaueCTBEHHBIC PE3yJIbTAThl OOYICHHS;
o npu noarotoBke k EI'D obecneunBath caMOCTOSTEILHOCTh B OBJIAICHUHU
coZiepKaHuEM Kypca .
o (dopmupoBath KT - KOMIIETEHTHOCTD, CITOCOOCTBYIOIIYIO YCIICIITHOCTH B
y4eOHOM JeSTeIbHOCTH;



HarypaJjbHble 00bEeKTHI

HarypanbHbie 00BEKTHI, HCTIOIb3YEMbIE B OOYUEHUH XMMUHU, BKIIIOYAIOT B CEOsI
KOJUIEKIIMM MHUHEPAJIOB U TOPHBIX MOPOJ, METAJUIOB U CIUIAaBOB, MUHEPAIbHBIX
yA00peHui, m1acTMace, KayayKoB, BOJIOKOH | T. 1.

O3HaKOMIIEHHE ydaluxcsi ¢ 00pasiiaMu UCXOIHBIX BEIIECTB, MOMYIPOIYKTOB U
TOTOBBIX H3JEJIMNA TO3BOJIAET MOJTYYUTh HAIVISIIHOE MPEACTABICHHE 00 ATUX
MaTepHualiax, uX BHEIIHEM BHJIE, & TAK)KE O HEKOTOPBIX (PU3MYECKUX CBOMCTBAX.
XMMHUYeCKHEe PEaAKTUBBI 1 MaTePHUAJIbI

OOparenrne co MHOTHMH BEIIECTBAMU TPEOYET CTPOTOTO COOJTFOICHHS TTPABUIT
TEXHUKU O€30MacHOCTH, OCOOCHHO TMPU BBIMNOJHEHUH ONBITOB CaMHUMH
yqamuMucs. Bce HeoOXomuMble MeEpbl  MPEIOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIINX JIOKYMEHTaX U UHCTPYKIIUSIX.

1)mpocThie BemiecTBa - Menb, OpOM, HATpWA, KaJlbIUW, ATOMUHWANA, MarHUi,
KETE30;

2)OKCHIbI - meau(M), KaJbIUs, xeneza(lll),
MarHusi;

3) KHCIIOTHI - COJISIHAsI, CepHAasi, a30THAs;

4)ocHOBaHUS - THUAPOKCHU]l HATpUSA, TUJIPOKCHUJ KaJbLMs, THAPOKCUI Oapus,
25%-HblIi1 BOOHBIN pacTBOP aMMUAKa;

S)conu - xnopuasl HaTpus, meau(), amromunus, xenesa(lll); nurpaTel kanus,
Hatpus, cepedpa; cynabdarel menu(Il), xenesa(Il), xene- 3a(lll), ammonwus;

WOJIU]T KaJIus, Oopomu
HaTPUS;
6)OpraHruecKre COCOUHEHHUS - OTAHOJ, YKCyCHas KHCIOTa, METHJIOBBIH

OpamKeBbIH, heHoN(PTAICHH, TaKMYC.

XuMuyeckas J1adopaTopHasi HOCyaa, aNapaTsbl H NPUOOPbLI

Xumuueckas ocyja noipas/iesieTcsi Ha ABE TPYIIIbI: JJIsl BHITIOJIHEHUSI OIBITOB
YYAIIUMHUCS U IEMOHCTPAIIMOHHBIX OIBITOB.

[IpubGopel, ammapaThl W YCTAHOBKH, HCIOJb3yEeMble Ha YpOKaX XHUMHH,
MOJIPA3JIETSIIOT HA OCHOBE MPOTEKAIOMIMX B HUX (DU3UYECKUX U XMUMHYECKUX
MPOLIECCOB C YyYacTHEM BEIIECTB, HAXONAIIMXCS B pa3HBIX arperaTHbIX
COCTOSIHUAX: TpUOOpHI 1Ji1 pabOThl C razamMu — TOJIydeHHe, coOupaHue,
OYMCTKA, CYIIKa, TIOTJIONMIEHWE Ta30B; PEAKIMH MEXKAy IIOTOKAMHU Ta3o0B;
peaKIMK MEXKTy Ta3aMH B JICKTPUUECKOM pa3psje; peakIiuyu MEXIy Tra3aMu MPpu
MOBBIIICHHOM JaBJICHUU; ammapaThl U MPUOOPHI MJI OMBITOB C KUIKAMH H
TBEPABIMH BEIIECTBAMH — TIEPETOHKa, (PHIBTpOBaHWE, KPHUCTALIN3AIINS;
IIPOBEICHUE PEAKIIMA MEXKTy TBEPIBIM BEIIIECTBOM M JKHJIKOCTHIO, JKHUIKOCTHIO H
XKHUIKOCTBIO, TBEPILIMH BellleCTBaMH. BHe 3To# kiaccudukauu HaxXoaaTCsl 1B
TPYIIIBI YIeOHOHU armapaTyphbl:

1) nns w3ydeHHWs] TEOPETUYECKHX BOMPOCOB XUMHUHU - HILTIOCTpAIlUsS 3aKOHA
COXpaHEHUsI MACChl BEIIECTB, JAEMOHCTpAIUs JIEKTPONPOBOJHOCTU PACTBOPOB,
JEMOHCTpAlUsl JBUKEHUS HOHOB B DJIEKTPUYECKOM TOJIe; I HW3Y4YCHUS
CKOPOCTU XMMUYECKOHN pEeaKIuu 1 XUMHUUECKOTO PaBHOBECHSI;



2) mis WUTIOCTPAIlMM XUMUYECKUX OCHOB 3aBOJICKMX CIOCOOOB TMOJMYUYEHUS
HEKOTOPBIX BEIIECTB (CEpHOM KHUCIOTHI, aMMHaKa U T. M.) BcnomoraTenbHyto
pOJIb UTPAIOT U3MEpPUTEIbHbIE W HarpeBaTelbHbIE MPUOOPHI, PA3ITUUYHBIC
MPUCTIOCOOJICHHUS JIJ1s1 BHITIOJIHEHHUSI OTBITOB.
Crenabl Ha neyaTHOH ocHOBe (M3T'OTOBJIEHBI YUUTEJIEM)
1) Nonst
2) DneKTpoauTHIeCKasi AUCCOLUALINAS KUCITOT
3) DNeKTpoIUTHYECKAs TUCCOLMAIUS OCHOBAHUI
4) DneKTpoaUTHYECKas AUCCOIHAIIUS COJIeH U .
B mpomecce 00yueHuSs XWMHH ~HCIONB3YIOTCS  CIACAYIOMNAE  TaOJUIIBI
MOCTOSTHHOT'O IKCIIOHUPOBAHUSA:
«llepuonnueckas cucrema xumudyeckux amemMenToB .M. MenaeneeBay,
«Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHUU U COJICH»,
«NEKTPOXUMUYECKUHN P HAMIPSKEHUN METAIIIOBY,
Jlnst  opraHM3anMyd  CaMOCTOSITENIbHOM pPabOThl OOyYarolUMXCsi Ha YpOKax
HCIIOJIB3YIOT pa3HOOOpa3Hble TUIAKTUYECKUE MaTEpHUalbl: OTHAENbHbIE pabouue
JIMCTBI — UHCTPYKUHH, KAPTOUKHU C 3aJaHUSIMHU PA3HOM CTENEHU TPYAHOCTH IS
M3Y4YEHHSI HOBOTO MaTepuralia, CaMOIIPOBEPKHU U KOHTPOJIS 3HAHUM yYalUXCSI.
i obecnievyeHuns 0€30MaCHOrO TPyAa KaOMHeTe XMMHUM UMeEeTCs:

e TMPOTHUBOIOKAPHBIA HHBEHTAPh

e aNTeuYKy C HAOOPOM MEIUKAMEHTOB M TICPEBA30UHBIX CPEJICTB;

¢ UWHCTPYKIHIO IO MpaBuiIaM 0€30MacHOCTH TPyAa I 00yJIarOIIUXCs

e KypHaJ pErUCTpalli MHCTPYKTaXa Mo IpaBuiiaM 0€30MacHOCTH TPYy/a.



