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ITo npeamety « Xummusi»
9 kaacca Ha 2017/— 2018 yueOHblii roa.

CTyneHb 0CHOBHOI0 0011ero 00pa3oBaHusi, 0a30Bblil YyPOBEHb,
68 yacoB (2 yaca B HejeJI10).

Pa3zpaborana Ha 0CHOBe MporpaMmmsbl Kypca xumuu i 8 — 11 ki1accoB 001eo0pa3oBaTe/ibHbIX YYpe:KIeHU
(6a3zoBblii ypoBensb ), O.C. I'aopuensina ( M. [Ipoda, 2010 rox);
YueOnuka xumun 9 kiacca, O.C. I'adbpuensina (M. Apoda, 2011 rox).

CocraBureib: yunTeab XUMHU U OMOJIOTHH
INamkoBa TarpsaHa UBaHOBHA



IlosicHuTe ILHAA 3aIMCKA

Hacrosimas paGovasi yueOHas mporpamMma 6a3oBoro kypca «Xumusi» Ajisi 9 kiacca cpeaHeit oOuieoOpa3oBaTeIbHOM IIKOJIBI
coCTaBlieHa Ha OCHOBE (heZiepajIbHOr0 KOMIOHEHTA TOCYIapCTBEHHOTO 00pa30BaTeIbHOrO CTaHAapTa 0a30BOT0 YPOBHS 00IIEro
oOpazoBanusi, yTBepxkaeHHOro npukazoMm MO P® Ne 1312 ot 09.03.2004 roma u aBropckoit nporpammsl ['abpuensa O.C. |
onyOnukoBaHHON B cOopHuke «lIporpammel kypca xumum ana 8-11 kimaccoB o6meoOpaszoBaTenbHbX yupexaeHuit /O.C.
["abpuensa. — 3-¢ uza., nepepadboranHoe 1 gonorHeHHOE — M.: JIpoda, 2010%.

OcHoBHOI 3amaveii Kypca «Xumusi» 9 kinacca sBISe€TCS MOATOTOBKA YYAIIUXCS HAa YPOBHE TpeOOBAaHUM, MPENbABISIEMBIX
00s13aTeJIbHBIM MUHUMYMOM COJIepKaHusl 00pa30BaHUS 110 XUMUH.

IIporpamMa BBINOJIHSIET IB€ OCHOBHbIE (DYHKIIMU:

Opranu3auMoHHO-IUIAHUPYIOIAA (QYHKIUS MPETyCMATPUBACT BBIICICHUE JTAllOB OO0y4Y€HHUS, CTPYKTYpPHUpPOBAHHUE Y4EOHOTO
Marepuala, OnpeaeICHUEErOKOINYE€CTBEHHBIXMKAUE€CTBEHHBIXXaPAKTEPUCTUKHAKAKIOMU3 ATANIOB, B TOM YUCJIE JJIS
COJIEPKATENBHOIO HAMOJIHEHUS IPOMEKYTOUYHOM aTTeCTallly y4aluXxcsl.

NudopmanuonHo-MeToaMYeCKast QYHKIUS TO3BOJIIET BCEM Y4YaCTHHUKaM 00pa30BaTENbHOTO MPOLECCa IMOIYYUTh
IPEICTABIICHUE O LEJIAX, COJIEPKaHUM, OOIIel cTpaTeruu 00Oy4YeHusl, BOCOUTAHUSL UM Pa3BUTHUS y4alUXCsl CPEJICTBAMU JTAHHOTO
y4eOHOTO TIpeIMEeTa.

N3ydenune xumuu B 9 Kiacce HaNpaBJIeHO HA JOCTUKEHHE CJAeIYIOIINX IeJIei:

* OCBOEHME BAaKHEHIIINX 3HAHMI 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHHU, XUMUYECKON CHUMBOJIMKE;

* OBJIaJICHUE YMEHMAMM HaOJ0/1aTh XUMUYECKHUE SIBJICHUS, MPOBOAUTh XUMUYECKUN 3KCIEPUMEHT, TPOU3BOAUTH PAcUeThl Ha
OCHOBE XMMUYECKHUX (DOPMYJT BEUIECTB U YPABHEHUN XUMUYECKUX PEaKLU;

* pa3BUTHE TI03HABATEIbHBIX HMHTEPECOB W MHTEIUICKTyaIbHBIX CHOCOOHOCTEH B MpOIECCE MPOBEACHUS XUMHYECKOTO
AKCTIEPUMEHTA, CAMOCTOSATEIILHOTO MPUOOPETEHNS 3HAHUM B COOTBETCTBUM C BO3HUKAIOIIMMU KU3HEHHBIMU TTOTPEOHOCTIIMU;
* BOCIIUTAHME OTHOIIEHWA K XUMHH KaK K OJHOMY W3 (PyHIaMEHTaJbHBIX KOMIIOHEHTOB E€CTECTBO3HAHUS W DJIEMEHTY
o011eYeI0BeueCcKOl KyJIbTypHl;
* IPpUMEHeHUe MOJYYEeHHbIX 3HAHUN M yMeHM# /111 0€30MacHOTO UCMOJb30BaHUS BEUIECTB U MaTepUaoB B OBITY, CETbCKOM
XO3SIUCTBE M HAa MPOU3BOJICTBE, PEILICHUS MPAKTUUECKUX 3aj1ay.

3amauu yueOHOro mpeamera « XuMus» 9 kiiacc:



[Ipu u3ydyenun kKypca XUMUM Ha 0a30BOM ypoBHE B 9 Kiacce OOJBIIIOE BHUMAaHHUE YIEISETCS €€ CBSI3M C OHOJIOTHEH,
JUTEPATypPOH, MOIB3YsICh HEOOBIUHBIM CIIOCOOOM OMUCAHMSI BEUIECTB MJIM XUMUYECKUX MPOIECCOB. BriepBbie BBOIUTCS MOHITHE
OpraHUYeCKON XUMUHU.

[ToaTOMy OCHOBHBIMH 33Jja4aMu JJIs OCBOSHUSI 6a30BOT0 YPOBHS XUMHUU 32 9 Ki1acc SBISIOTCS:

- 3HAKOMCTBO M pa3BUTHE CBEJCHHI O CBOWCTBaX KJIACCOB BEIIECTB — METANIOB M HEMETAUIOB (LIEJOYHBIX H
IEJIOYHO3EMETBHBIX METAIIOB, TAJIOTEHOB U MHOTHX JPYTHX HEMETAJUIOB).

- pacluMpeHKEe NPEACTABICHUI O CBOMCTBAX BaKHBIX B HAPOJHOXO35MCTBEHHOM OTHOILEHUE BEIECTB.

- yriiyOJIeHHE 3HaHUM O 3aKOHOMEPHOCTAX MPOTEKAHUS PEAKIMI U UX KJIacCU(UKAIUK.

CornacHo 6a3ucHOMy ydueOHOMY IUIaHy JiJIsi 0Opa3oBaTeNbHbIX yupexaeHuit Poccuiickoit denepaiy Ha U3yyeHUE XUMUU B 9
KJIacce OTBOJUTCS 2 4daca B Heaenmto. [lnanupoBanue yueOHOTO Marepuaia Mo XMMUU paccuyuTaHo Ha 68 ydyeOHbIX yacoB (34
y4eOHBIC HEJICIIN ).

Pabouast mporpamMmma mpexycMaTpuBaeT

MIPOBE/ICHHE: KOHTPOJIBHBIX pabOT- 5, IPAKTHICCKUX

paboT- 6, 1abopaTOpHBIX ONBITOB-17.

Pabouas mporpamma J1aet pacnpeeicHie yaeOHbIX YacoB 10 pasjiesiaM Kypca U KOHKPETHU3HPYET COJIepiKaHne TPEIMETHBIX TeM
o0pa3oBaTenbHOTO CTaHAapTA.

Y4yeOHO-MeTOANYECKUA KOMILIEKT

1. Xumus. 9 kiacc: YueOHuk jyuis o01eoopazoBarenbHbix yupexaenuid. O.C. I'abpuensis.- 8-e uzn. crepeotur. — M.: Jlpoda,
2011r.

2. T'abpuensu O.C., SAmykoBa A.B. Xumus. 9 knacc: pabodas terpans k yaueOnuky ["abpuensna O.C. — M.: Jlpoda, 2010 T.



@®opMbI OpraHu3annu y4eOHoOro npouecca:
WH/IMBU1yaJIbHbIE
; TPYIIIIOBBIE;
WH/IMBU1yaJIbHO-
IPyNIOBbIE; PPOHTAIBHBIE,
MPAKTUKYMBI.
®opmsbl KOHTPOJIA 3YH (0B);

HaOIIOCHUE;
Oecena;
(bpOoHTaTBHBIMI
OTPOC; OMPOC B
napax; IpaKTHKyM;
TECTHI;

KOHTPOJIbHBIE pa0OTHI.

TpeOoBaHus K YPOBHIO IOATOTOBKH yyamuxcs 9 kiacca
B pe3ynbTaTte u3ydyeHusi XuMuU Ha 0a30BOM YPOBHE YUEHUK
JOJIKEH 3HATh / IOHUMATh!
* XUMUYECKYI0 CUMBONUKY . 3HAKA XUMHUECKUX 3JIEMEHTOB, (DOPMYJIbl XUMUYECKUX BEILIECTB U YPABHEHHS] XUMUYECKUX PEAKIIHL;

* gadiCHeliuue XumMuyeckue NOHAmuUs: XAMAYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHASI U MOJIEKYJISpHAsi MaccChl,
WOH, XUMHUYECKas CBsA3b, BEIIECTBO, KiIacCU(UKAIIUSI BEIIECTB, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM, XUMUUYECKasl peaKIlus,
Kiaccuukanus peakiuid, OKUCIUTEb U BOCCTAHOBUTEIb, OKUCIEHUE M BOCCTAHOBJICHUE, KHCIOTHBIE WU OCHOBHBIE CBOWMCTBA,
CKOPOCTh XMMHUYECKOW peaKiny, KaTajiu3, XHMHUYECKOEe PAaBHOBECHE, YTIICPOIHBIA CKENeT, PYHKIIMOHAIbHAS TPYIINA, H30MEPHS,
TOMOJIOTHS;

*OCHOG6HblE meopuu XUMuUU. XUMHUYECKOU CBi31, C-)JIGKTpOJIPITH‘IeCKOﬁ
Aucconualnum, CTpOGHI/IH OpPraHU4YCCKHUX COCI[PIHGHHﬁ, TCOPHUIO CTPOCHHUA
OpPraHNYCCKUX BCIICCTB,



* OCHOBHbIE 3AKOHbl XUMUU. COXPAHCHHU MaCChl BEIICCTB, IIOCTOSIHCTBA COCTABA, HepI/IOI[I/ILIeCKI/Iﬁ 3aKO0H,

*gadicHeluiue seujecmea U Mamepuaivl: OCHOBHBIE METAJIbl U CIIABBI, CEpHAsi, COJIsIHAsI, a30THAs!, YKCYCHAsl KUCIIOTHI; IIeJI0YN
,AMMHAK, MUHEpaJbHbIE yI0OpEHHUs, METaH, STUIICH, alleTHJICH, O€H30JI, dTaHOJ, KUPbI, MbLIA, TJIIOKO3a, caxapo3a, Kpaxmall,
KJIeTYaTKa, OCJIKH, UICKYCCTBEHHBIEC U CHHTETUUECKHE BOJIOKHA, KayuyKH, MJIACTMACCHI;

YmMmeTh
* Ha3b18aMb: XUMUYECKUE PJIEMEHTHI, COCUHEHUS U3YYEHHBIX KJIACCOB;

* 00bsCHAMb: PU3NYECKUIM CMBICII AaTOMHOTO (MOPSAKOBOTO) HOMEPA XMMHYECKOTO 3JI€MEHTa, HOMEPOB TPYMIbl U MEPUOJa, K
KOTOPBIM 3JIEMEHT MPHUHAIJIEKUT B nepuogumueckon cucreme J[.MI. MeHneneeBa;, 3aKOHOMEPHOCTH HW3MEHEHUSI CBOWCTB
AJIEMEHTOB B MpeJiesiax MaJIbIX MEPUOJIOB U TJIABHBIX MOJTPYIIN; CYIIIHOCTh PEaKIIUii HIOHHOI'O OOMEHa;

* Xapakmepu308amys. XUMHUYECKUE JIEMEHTHI (OT BOJOPOJA A0 KalblMsi) HA OCHOBE MX IMOJIOXKEHUSI B MEPUOUUYECKON cUCTEME
JI.U.MenneneeBa U OCOOCHHOCTEH CTPOCHMSI WX aTOMOB; CBSI3b MEXIy COCTaBOM, CTPOCHHEM U CBOICTBAMHU BEIIECCTB;
XUMHYECKUE CBOKMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEILIECTB;

* onpedenams. COCTaB BEIIECTB MO WX (hopMynam, MPUHAICKHOCTh BEIIECTB K OMPEIEICHHOMY KJIACCy COCIMHEHUH, TUIIbI
XUMUYECKUX PEaKIUM, BAJIEHTHOCTh U CTETIEHb OKHUCJICHUS AJIEMEHTa B COCAMHEHUSX, TUIl XUMHUYECKON CBSI3U B COCAMHEHUSX,
BO3MO>KHOCTh MIPOTEKAHUS PEaKI[Uii HOHHOTO 0OMEHa;

* cocmasnamy. (POPMyIIbI HEOPTAaHUIECKUX COCTMHEHUN M3YyYEHHBIX KJIACCOB; CXEMBI CTPOCHHSI aTOMOB MepBhIX 20 371eMEHTOB
nepuoandeckou cucremsl J[.M1.Menneneesa; ypaBHeHUSI XUMUYECKUX PEAKIUN;

* 0Opawamovcsi ¢ XAMUYECKON TTOCYI0N U TaOOpaTOPHBIM 000PYI0BAaHUEM;

* pacno3Haeams ONBITHBIM IyTEM KHUCJIOPOJ, BOJOPOJ, YTIEKHUCIBIM ra3, aMMHUaKk; pacTBOPbl KHUCJIOT W WIEJOYEH, XJIOPHUI-,
cynb(dar-, KapOOHAT-UOHBI,

* BbLIYUCTAMB. MACCOBYIO JTOJIF0 XUMHUECKOTO 3JIEMEHTa TI0 opMyJie COeAMHEHMS; MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE;
KOJIMYECTBO BEIIECTBA, 00HEM HIJIM MACCy MO KOJIUYECTBY BEIIECTBA, 00BEMY MJIM MAaCCE PEareHTOB WIN MPOAYKTOB PEAKIINU;
WCIIOJIH30BaTh MIPUOOPETECHHBIC 3HAHUS M YMEHHUSI B TIPAKTUUYECKOU JIEATEILHOCTH U TIOBCETHEBHON KU3HU JIJISI:

* 0e30IacHOro 00paIeHus C BEIIECTBAMU U MaTEepHAIaMH;

* SKOJIOTMYECKHU TPAMOTHOI'O TTOBEJICHUSI B OKPY>KaIOIIEH CpeIe;

* OLICHKY BIIUSIHUSI XUMHAUYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEeH Cpe/ibl Ha OPraHU3M YeJIOBEKa;

* KPUTUYECKOM OIIEHKH MH(POPMAIIMH O BEIIECTBAX, UCIIOIb3YEMbIX B OBITY;



Conep:xkanue TeM y4e0HOI0 Kypca
IToBTOpPEHNE OCHOBHBIX BOIIPOCOB Kypca 8 KJjiacca U BBeJeHHe B Kypc 9
KJjlacca
XapakTepucTUKa 3JIEMEHTA IO €ro IOJOKEHHI0 B IEPUOJMYECKOM cHcTeMe XuMmHudeckux annemeHtoB /. M. MeHnneneesa.
CBolicTBa OKCHIOB, KMCJIOT, OCHOBAHMM M COJIEH B CBETE€ TEOPUM JJICKTPOIMTHYECKONW TUCCOLHUALMU U IIPOLIECCOB OKHUCIICHUS -
BOCCTAHOBJICHUS. | eHETHYECKHE PsIibl METAIIIIA U HEMETAILIA.
[TonsiTe 0 MepexoHbIX AneMeHTax. AMpoTepHOCTh. ['eHeTHUECKUH psii TEPEXOJHOrO 3JIEMEHTA.

[leprognyecknil 3aKOH M NEPUOJMYECKAs CHCTEMA XUMHUYECKUX 3yeMeHTOB JI. M. MenneneeBa B CBETE y4eHHsI O CTPOEHUU
aroma. Ix 3HaueHue.

JlaGoparophslii onbIT. 1. [lonyueHue ruipokcuaa IMHKA U UCCIIEJOBAaHUE €TI0 CBOMCTB.

TEMA 1.Mertajisbl

[Toso)keHne MeETaluIoB B IEPUOAMYECKOW cucTeMe XuMmMuueckux dieMeHTtoB JI. WM. MenneneeBa. Meraummdeckas
KpUCTAINYECKasl peIIeTka M MeTaJuIhueckas XuMuueckas cBsa3b. OOmue ¢usndeckue cBoiicTBa MeTaioB. CIuiaBbl, HX
CBOWMCTBA M 3HA4YeHHE. XUMHUYECKHE CBOMCTBA METAUIOB KAaK BOCCTAHOBUTENEH. ODJIEKTPOXUMHUYECKUH pAI HAIPSHKECHUN
METAJIJIOB U €ro MCHOJIb30BAaHUE JI XapaKTEPUCTUKU XWMHUYECKHUX CBOMCTB KOHKPETHBIX MeTaioB. CrocoObl moJydeHus
METaJUIOB: MUPO-, THAPO- U dIEKTpoMeTaILTyprusi. Koppo3us MeTanioB u crnocoObl 60psObI ¢ HEH.

OOmast XxapakTepUCTUKA HIETOYHBIX METauloB. Mertamibl B npupose. OOmme crnocoOsl ux mnosyueHus. CTpoeHHE aTOMOB.
[lenouHble MeTaIbl — MPOCTHIE BEIIECTBA, UX (PU3NYECKHE U XMMHUYECKUE CBOICTBA. BaxkHelne coeuHEHUs IIeIOYHBIX
METAJIJIOB — OKCHJIbl, TUAPOKCUABI M CONU (XJOpHUAbI, KapOOHAThI, Cyib(aThl, HUTPATHI), UX CBOWCTBA U MPUMEHECHHUE B
HapoJHOM Xo3siicTBe. KanuitHeie ynoopeHus.

OOmmast xapakTepuCTHKa 3JIEMEHTOB TiaBHOW moarpynmsl |l rpymmel. Ctpoenne atomos. lllenounozemenbHbIe METaIBI —
IPOCThIE BEIIECTBA, UX (PU3NYECKHE M XMMHUYECKHE CBOWCTBA. BakHelllne cOeNMHEHMs ILIEI0YHO3EMEIbHBIX METalIOB —
OKCHUJIbI, TUAPOKCHUJIBI M COJIU (XJIOPUIbI, KAPOOHATHI, HUTPATHI, Cylb(haThl U (ocdaThl), UX CBONCTBA U IPUMEHEHNE B HAPOAHOM
XO3SMCTBE.

Amtomunuii. CTpoeHue aToma, (pU3NYECKUe U XUMUYECKHE CBOMCTBA MPOCTOro BemiectBa. CoeAMHEHUs AIIOMUHUS — OKCHJI U
TUAPOKCH, X aM(OTEepHBIN xapaktep. Baxueiiue conu amoMunus. [IlpuMeHenne amoMUHNS U €T0 COSAMHEHUH.

3
Kenezo. Crtpoenue aroma, q)21/13nqec3;<p1e M XUMHYECKHE CBOMCTBA IMPOCTOTO BEMIECTBA. ['€HETHUYECKUE PSIbI Fe?* u Fe*
KauectBeHHBIE peakiuy Ha Fe™ u Fe™". Baxueiime conu kene3a. 3HaUECHUE KeJe3a, €ro COSAMHEHUN U CIUIABOB B MPUPOJIE U
HapOJJHOM XO3sIHCTBE.



Jemonctpanuu. OOpa3iibl MET0YHBIX U MIEI0YHO3EMETBHBIX MeTauioB. OOpa3iisl CcIiaBoB. B3anMoaeicTBue HaTpus, TUTHS U
KaJbIus ¢ BOAOW. B3anMoelicTBre HaTpusi M MarHus ¢ KUcIopoaoM. BzanmonelicTBue MetauioB ¢ HeMetawiamu. [lomydenne
ruapokcuioB skenesa (1) u (1),

JlabopaTopHsbie onbIThL. 2. O3HaKOMIIEHHE ¢ 00pa3iaMu MeTaIIOB. 3. B3auMoaeiicTBiE METAIOB C PACTBOPAMHU KHUCJIOT U COJICH.

4. O3HakoMIIeHHE ¢ 00pa3amMy IPUPOHBIX COSJAMHEHNUI: &) HATPUS; 0) KalblKs; B) ATIOMHUHUSL, T) XKeTe3a. 5. Homyuenue,
FHI{POKCI/IZ{& ATIOMUHUS U €T0 B3aUMOJICHCTBUE C pACTBOPAMHU KUCIIOT U I1eJI0oUEH. 6. KauecTBeHHbIe peaknuy Ha MOHbI Fe°" u

Fe’
TEMA 2.JIpaktukym Ne 1.

CBolicTBa METAUIOB M UX coeauHeHui 1. OCyIecTBIEHHUE IEMOYKHM XMMHYECKUX MpeBpalieHuid MeTtamioB. 2. [lonydenue u
CBOWCTBA COEAMHEHNI METAJUIOB. 3.
Pemienune s3kcrnepuMeHTANBHBIX 33/1a4 HA PACIIO3HABAHUE U MOJIYYEHHUE BEILIECTB.

TEMA 3.HeMmeTa/i1bl

OOmast xapakTepuCTUKa HEMETAJUIOB: MOJOXKEeHHEe B mepuoaudeckoil cucreme Jl. M. MenpaeneeBa, 0COOEHHOCTH CTPOCHHUS
aTOMOB, JJIEKTPOOTPHULIATEIILHOCTh KaK MEPA «HEMETAJUIMYHOCTH», P 3JIEKTPOOTPULATENBHOCTH. KprcTammueckoe CTpOeHHe
HEMETAJJIOB — IPOCTBIX BelecTB. Aitorponus. dusndeckre CBONCTBA HeMETauIoB. OTHOCUTEIBHOCTh MOHITHH «METaI»,
CHEMETAJID.

Bopopon. ITonoxenue B nepuoguyeckoil cucteMe xumuueckux siemeHToB JI. M. MenaeneeBa. CTpoeHre aToMa U MOJICKYJIbI.
DuU3NYECKNE U XUMUYECKNE CBOMCTBA BOJIOPOAA, €r0 MOJYYEHHUE U ITPUMEHECHHUE.

Oo6mast xapaktepuctuka ranoreHoB. Ctpoenue aromoB. [Ipocteie BemiecTBa, WX (U3MYECKME M XHUMHYECKHE CBOWMCTBA.
OCHOBHBIEC COCJIMHEHUS TAJIOT€HOB (TaJIOT€HOBOJOPO/IbI U TAJIOTE€HUIbI), UX CBOMCTBA. KauecTBEHHAsl peakiusi Ha XJIOPHUI-HUOH.
Kpatkue cBepenus o xyope, Opome, prope u noae. [Ipumenenne rajoreHoB U X COSAMHEHUN B HAPOJHOM XO3SUCTBE.

Cepa. CtpoeHue aroma, aJuIoOTpONHUs, CBOMCTBA U MpuMeHeHue pomOuueckoi cepbl. Okcunbl cepol (1V) u (VI), ux nonyuenue,
cBoMcTBa M npuMeHeHue. CepoBOJOpOAHAS U cepHUCTas KUCHOThl. CepHasl KUCIOTa U €€ COJM, UX MPUMEHEHUE B HAPOJIHOM
xo3siiicTBe. KauecTBeHHas peakius Ha Cylb(aT-HOoH.

Azot. CTpoeHHe aToMa U MOJIEKYJIbl, CBOMCTBA IPOCTOrO BellecTBa. AMMHUAK, CTPOCHHE, CBOWCTBA, MOJIYYCHHE U NPUMEHEHHE.
Conu ammonust, ux cBoiicta u npumenenue. Oxcusl azora (1) u (IV). A3otHas kucnora, ee cBoiicTBa u npuMeHeHue. Hurpatsl
Y HUTPUTHI, IpoOIeMa UX COJIEpP/KaHUs B CEIbCKOXO03MCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHUSI.

®docdop. Crpoenue atoma, auIOTPONUsi, CBOMCTBAa Oenoro um kpacHoro ¢ocdopa, ux npuMeHeHue. OCHOBHBIE COETUHEHUS:
okcun pocdopa (V), oprodocdopnas kuciora u pocdarel. DochopHbie ynoOpeHus.

VYrnepoa. Ctpoenue aToma, aJuIOTPOIIHSI, CBOMCTBA AJTIOTPONHBIX Moaudukanuii, mpumeHenue. Okcunsl yriepoaa (1) u (1V), ux



cBOiicTBa M mpumeHeHue. KauecTBeHHast peakiusi Ha yrieKuciblii ra3. KapOoHaTsl: KalbLUT, cola, MOTAIl, UX 3HAUYCHUE B
IPUPOJIE U JKU3HM yesloBeka. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

Kpemuuii. CTpoeHue atoma, KpUCTAIMYECKUH KPEMHHUM, ero cBoiicTBa U npuMenenne. Okcupa kpemuus (1V), ero npupoansie
pasHoBUAHOCTH. CWIMKaThl. 3HAYEHHE COCAMHEHUM KPEMHMsS B JKMBOM M HeXuBOM mnpupone. lloHatne o cuimmkatHOU
IPOMBIIIEHHOCTH.

HemoHctpanuu. OOpa3iibl TAJIOTEHOB — MPOCTHIX BEUIECTB. B3anMoielicTBUE rajloreHOB ¢ HAaTpUEM, allOMUHUEM. BbITecHeHUE
XJIOpOM OpoMa WIJIM MOJIa U3 PAaCTBOPOB UX COJICH.

BzanmopencTBue cepbl ¢ METaIIaMH, BOJIOPOJIOM M KUCIIOPOIOM.

BzanmopencTBrue KOHIEHTPUPOBAHHON A30THOM KUCIIOTHI C

MEbIO.

[Tornomenue yrieM pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccranoBineHue meau u3 ee okcuaa yriieM. OOpasiibl NpUpOIHBIX
coeMHEHU XxJopa, cepbl, dochopa, yriaepoaa, kpeMuHus. OOpaslbl BaXHEHIIUX JIS HAPOJHOTO XO3MMCTBAa Cyibh(}aToB,
HUTPATOB, KapOOHATOB, (pochaTtoB. OOpa3libl CTEKIa, KEPAMHUKH, IIEMEHTA.

JlaGoparopubie ombiThl. 7. KauecTBeHHass peakiusi Ha xjopua-uoH. 8. KauecTBeHHass peakiusi Ha cyibdar-uoH. 9.
Pacno3naBanue coneit ammonus. 10. IlonmyyeHue yriekucnoro raza u ero pacrno3HaBanue. 11. KadecTBeHHas peakuusi Ha
kapOoHat-uoH. 12. O3HakOMJIeHWE C TMPUPOJHBIMU CcwiIMKaTaMu. 13. O3HakoMIIeHHE C TPOAYKIMEH CHIMKATHOM
MPOMBIILIEHHOCTH.

TEMA 4.I1Ipaktukym Ne 2

CBolicTBa HEMETAUIOB U WX coenanHeHuil 4. PelleHue skcnepuMeHTalnbHbIX 3a1ad no teme «lloarpymma kucnopoma». 5.
Perienue sxcrnepuMeHTaIbHBIX 3a7a4 110 TEME

«ITonarpynmel azora u yraepojay. 6. [lonydenne, cobnpanue U pacro3HaBaHUE Ta30B.

TEMA 5.0prannyeckue coeuHEHUsI

BemiecTBa opranndeckue U HEOPraHUYECKUe, OTHOCUTEIHLHOCTh TTOHSTHS «OPTaHUYECKUE BellecTBa». [[puuuHbl MHOTOOOpa3us
OPTaHUYECKUX COEAMHEHUN. XUMHUYECKOE CTPOSHUE OPTaHMYECKHX COCIWHEHUN. MOJEKYISIpHBbIE U CTPYKTYpPHBIE (HOPMYIIBI
OPTraHUYECKUX BEIECTB.

MeraHn u 3TaH: cTpoeHue MosieKy. [ openne Merana u 3tana. Jleruapuposanue stana. [ [pumenenne merana.



XUMHUYECKOE CTPOCHUE MOJIEKYJIbI 3TWICHA. JIBOWHAas CBsA3b. B3anmoaencTBue 3TriieHa ¢ Bojior. Peakuu noimmepusanuu
stiieHa. [lommdTieH u ero 3HaUEHUE.

[ToHsiTHE O TIPEIETBHBIX OJJTHOATOMHBIX CIMPTaX Ha MPUMEPAX METAHOJA U ATAHOJIA. TpeXaTOMHBIN CIIUPT —

rmnepuH. [ToasTue 00 anpaerugax Ha MpuMepe YKCYCHOTO anbaeruaa. OKUcaeHue aibIeruaa B KUCIOTY.

OmHOOCHOBHBIC MPEETbHBIC KAPOOHOBBIC KMCIOTHI HAa IPUMEPE YKCYCHOM KUCTOTHL. Ee cBoiicTBa 1 mpuMenenne. CTeaprHOBas
KHCJIOTA KaK MPEeJICTaBUTENb )KUPHBIX KapOOHOBBIX KHCIIOT.

Peaxiuu sTepudukanuy v moHATHE O CIOKHBIX dupax. XKupbl Kak clokHbIE Y3UPHI TNIUIIEPUHA U KUPHBIX
kuciort. [lonarue 06 aMmuHokuciorax. Peakuuu nonvkonaeHcanuu. benku, ux ctpoenure u OUoJorudeckas poib.

[Tonsarue 00 yrineBonax. ['oko3a, ee cBoiicTBa U 3HaueHue. Kpaxmai u 1esntosno3a (B CpaBHEHUHN ), UX OMOJIOTMYECKast pOJlb.
JemoHcTpanuu. Mojenu MOJIEKyJl METaHa U APYTUX YriIeBOA0POI0B. BzaumoaeiicTBuie s3TusieHa ¢ OpoMHOM BOJION M pacTBOPOM
nepmanranara kanus. OOpasibl 3TaHosa U riauiepuna. KauectBeHHas peakiiys Ha MHOTOATOMHBIE criupThl. [lomydenue
YKCYCHO-3TUII0BOTO 3dupa. OMbuIeHHE XHpa. B3anmoneicTBre TII0KO3bl C aMMHAaYHBIM PACTBOPOM OKCHAA cepedpa.
KauectBennas peakius Ha Kpaxmail. Jloka3zaTeabCTBO HAMMYUS (DYHKIIMOHABHBIX TPYII B PACTBOPAaX aMUHOKHUCIOT. ['opeHue
0eyKOB (IIEPCTH WK NTUYBUX MEepbeB). [[BeTHBIC peakiun OeIKoB.

JlaGopartopusbie onbiThl. 14. M3rotoBiieHre mMojenie Moliekyl yrieBoaopoaoB. 15. CpoiicTBa riaunepuna. 16. Bzaumoneiicteue
TJIIOKO3bI ¢ TuapokcuaoM Meau (11) 6e3 narpeBanus u npu HarpeBaHuu. 17. B3aumopeicTBre kpaxmana ¢ HOI0M.
TEMA 6.0060011eH1e 3HaHU 10 XMMHUH 32 KYPC OCHOBHOM HIKOJIbI

@U3NYECKUN CMBICI MTOPSAIKOBOIO HOMEpPA JJIEMEHTA B MEPUOJUYECKON CHUCTEME XMMHYEeCKUX 3ieMeHToB . 1. Menneneesa,
HOMEPOB NEPUOJIA U TPYNIIbl. 3AKOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB M MX COCAUHEHUHN B IEPUOJAX U IPYNIAX B CBETE
MPEACTABICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HaYE€HUE MEPUOIUYECKOTO 3aKOHA.

Tunbl XUMUYECKUX CBSI3€HM U TUIBI KPUCTALTNYECKUX PEIIETOK. B3aMOCBS3b CTPOEHUS M CBOMCTB BEIIECTB.

Knaccudukanus XUMUYECKUX Peakiyil 0 pa3IUYHbIM MPU3HAKAM (UHCIIO U COCTaB PEarupyrolux U 00pa3yroInXcs BEIIECTB;
TEIUIOBOM 3 (@EKT; HCIOJb30BaHUE KaTalu3aTopa; HAIpaBJICHUE, MU3MEHEHHUE CTENEeHEH OKucCiIeHHus aromoB). IlpocTeie u
CJIOKHBIE BelllecTBa. MeTamibl 1 HeMeTaulbl. ['eHeTHUecKue psabl MeTaula, HEMETala M MepexoqHoro meramia. OKcuabl
(ocHOBHBIE, aM(OTEpHBIE U KHUCIOTHBIE), TUAPOKCHUIBI (OCHOBaHUS, aM(OTEpHbIE TUIPOKCUABI M KHUCIOTBI) U COJIU: COCTaB,
KJacCUpUKanus U 0OlIMe XMMHYECKHE CBOMCTBA B CBETE€ TEOPUU BJICKTPOIUTUYECKON IHUCCOLMALMNM M TPEJCTaBICHUN O
IPOLIECCAX OKUCIIEHUS-BOCCTAHOBIICHHUS.



KaHEHAapHO-TEMBTM‘-IECKOE nnaHnposaHne nNo Xxmmmuum 9 Knacc.

No HaumenoBanue Komnu DKCHEPUMEHT TCO, UKT, Bupgl, Jlomainee
pa3zesioB U TEM [ara. €CTBO LHOP. dbopmbl 3aJlaHue
n/n 4acoB.
[Iman. | @a KOHTpPOJIA
KT.
BBenenue (64.)
1/1 | llepuommueckuii 3akon | 02.09. 1 §3,84-7(m)
u [ICXD 1.
N.Menneneesa.
2/2 | XapakrepucTuka 08.09 1 §1,2,81-1083
XUMHUYECKOTO 3JIEMEHTA
0 €ro MOJIOKEHUIO B
[ICXD .
N.MenneneeBa
3/3 | Ilonstue o mepexoaubix | 09.09 1 JLo.Nel. Ilonyuenue Cawm. pa0. §1,2,81-1083

HIIEMEHTAX.
AM@oTepHbIE OKCUIIBI U
TUIPOKCUIBI

U uzyuenue ce0UCmMa8
amghomepmvix
oxcuoa u
2UOpoKcUoa.




4/4 | I'enetuyeckue psabl 15.09 3anucwu, ymp.
MeTajia 1 HeMeTaJll. B TCT.

5/5 | Pemenue 3a1au Ha 16.09 3anucu, ymp B
MPAKTUYECKUAN BBIXO/I. TET.

6/6 | KoHnTpoJsib 3HAHUIA. 22.09 Cam. pa0.

Metaniabl (184.)

7/1 | Ilonoxenue nsaeme- JLo.Ne2. Obpa3zyvl 84,5,6. Bl-
HTOB-METAJIOB B lle- 23.09 PA3TUYHBIX 6,c26
PHUOINYECKOU CHUCTEME ' Mema’oa.

J1. U.MenneneeBa u
OCOOCHHOCTH CTpo-
€HuA ux aToMoB. Du-
3MYECKHUE CBOMCTBA

8/2 | XuMHUecKue CBOICTBA JI.o.Ne3.Bzaumooetic Cam.pab | §8B1-7(m)
METaJIOB meue Memaisios ¢

29.09
HeMemaiamu.

9/3 | O0Omue NOHATHSA O 30.09 I1.10; ¢c.47-51,

KOPPO3UU METAJJIOB BOITPOCHI




c.51.

YeCKHE CBOUCTBA

10/4 | CrimaBel 06.10 Cam.pa6 | I1.7; ¢.33-38.,
COOOIIIEHHUE.
11/5 | Merausl B npupoge. JL.o.Ned. 06, 2,4
/ OOmue  crmocoObl  UX 0 pAsHel 37.82,4(1)
[IOJIy4EeHUS 07.10 npupoOHbIxX
' coeOuHeHUll
Memaios.

12/6 | O6mas xapakrepuctuka | 13.10 Cam.pa6 | §11Bomp.1,2,
IIEJIOYHBIX METAIIJIOB 5
(27IEMEHTOB TJIaBHOM
HMOATPYIIIHI | rpyIIms)

13/7 | Coenuuenust menoYnsix | 14.10 Tect. | 811.
METaJIJIOB

14/8 | OOmas xapakTepucTuka | 20.10 Tecr. | §12B.1,2.
AJIIEMEHTOB TJIABHOM
noarpynisl || rpynmsl

15/9 | CoenrHEHHS IEI0Y- 21.10 §128.4,5
HO3EMEIIbHBIX ~MeTall-

JIOB
16/1 | AmroMuHUH, ero Tect. | §13,B5.
0 (bU3NYECKHE W XHUMH-
27.10




OCTIOYKHN XUMHNYCCKUX

17/1 | CoenriHeHUsS 28.10 JLo.Ne5. Tlonyuenue §13,8(m)
1 AIIFOMUHUSA 2uopoxcuoa
AIOMUHUSL U €20
e3aumooeticmaue ¢
pacmeopamu
KUC/IOm U ujenodel.
18/1 | Kemneso, ero 10.11 Tect | §13,B5-8(m)
2 busnueckue u
XUMHYECKUE CBOMCTBA
19/1 | 'eHeTHYECCKUE PSJIBI 11.11 J1.0.Ne6. 813.
3 Fe?* u Fe%* Kauecmeennvle
peaxkyuu Ha UOHbL
arcenesza (3+u 2+)
20/1 | O6001mEenne nO TEME 17.11 [ToBTOPUTH
4 «Metamib Temy, yip. B
TETP.
21/1 | KonTponbHas pabora 18.11 K.pa6.Nel
5 Nel mo Teme
«Metamib
22/1 | Ilp. pab. Nel 24.11 [p.paod. [IpaBuna T.b.
6 «Ocy1ecTBieHue Nel




IIPEBPAILECHAN

METaJLIOBY
23/1 | IIp. pab. 25.11 I[1p.pad. [IpaBuna T.b.
7 No2 «ITonmydenue u No2
CBOMCTBa COeIUHEHUN
METAaJIJIOB
24/1 | Ilp. pa6. Ne3 «Pemenne | 01.12 [p.paod. IIpaBuna T.b.
8 AKCTICPUMEHTAIbHBIX Ne3
3a71a4 Ha Pacro3HaBaHUE
Y TIOJTyYEHUE BEIIECTBY
HemeTanabi(264)
25/1 | Obmras xapakrepuctuka | 02.12 J1. Konnexums §15,81-6(11)
HEMETAJIIOB. 00pasiioB
DU3NYECKUE CBOKMCTBA HEMETAJUIOB B
HEMETaJJIOB pa3JIMYHbBIX
arperaTHbIX
COCTOSIHUSIX.
26/2 | Kucnopog. 08.12 J1. Topenue cepbl u Tecr. §15,81-6(11)

xKenesa B

KHCIIOPOJE.
ITonyuenue
KHCIIOpOAa




pa3ioxKeHHEM
nepMaHTaHaTa Kajaus
U TICPOKCHUA
BOJIOPO/IA,
cobupanue u

pacro3HaBaHHE
KHCIIOPO/Ia.
27/3 | Bomopona. ®u3nueckue | 09.12 §17,82-5(m).
1 XUMHUYECKUE CBOMCTBA
BOZIOpO/IA
28/4 | OOmras xapakrepuctuka | 15.12 §18,B1-6(1)
rajorcHOB
29/5 | Coenunenus raaoresos | 16.12 JlL.o.Ne7. §1982-
Kauecmeennas 4(m)§20B1-
peaxyusi Ha XJ10puo- 3(m)
UOH.
30/6 | Cepa, ee 22.12 tect | §22,81-3(m)
busznueckue u
XAMHUYECKUE CBOMCTBA
31/7 | Oxcunpl cepsl (1IV) u 23.12 /. Ionyuenue Cam.pab | §23c134-
1)) oxcuoda cepwi(4), e2o 135,81,2(m)

83auUMooetcmaue ¢




80001L U CO WENOUDBIO.

32/8 | CepHasa xucnota 12.01 JL.o.NoS. §23,c136-
Kauecmeennas 141,83-8(m)
peaxyus Ha
cynbham-uoH.

33/9 | Beinonnenue 13.01 tect | Yop. B Tetp.

yIOpakHEHUH, pelieHre
3anau «Cepa u eé
COCTMHEHUS

34/1 | A30T u ero CBOICTBa 19.01 §24,B1-5(m)

0

35/1 | Ammuak u ero coiictea | 20.01 N. Tlonyuenue, §25,87,8,10(m

1 cobupanue u ).
pacrio3HaBaHHE
aMMHaKa.

PactBopenue

aMMHMaKa B BOJIC H

B3aHMMOJICHCTBHEC

aMMHaKa C

XJIOPOBOJOPOJIOM.
36/1 | Conu amMmmoHus 26.01 J1.0.NeY, tect | §26,81-5(m)
2 Pacnosznasanue




cone AMMOHUSL.

37/1 | AzotHas kucnorau e€¢ | 27.01 §27c156-
3 CBOICTBA 158,82,3,7(m)
38/1 | Bemomaenune 02.02 tect | Ymp. B TerT.
YIPaKHCHHUH, PEIICHHEC
4 3a7a4 «A30T U €ro
COCTMHEHUS
39/1 | ®ochop 03.02 Cam.pab | §28,B3-5(m)
5
40/1 | Coenunenust  ¢ocdopa | 09.02 §28,81,2(11)
6
41/1 | Yruepon 10.02 J1. OGpa3ibl Tecr; §29,85,6,8(1)
7 PUPOIHBIX cam.p
COCMHEHUN
yriepoja.
42/1 | Kucnoponusie 16.02 JL.o.Nel(-11. Cam.pa0 | §30,81-3(m)
8 COEOMHEHUS YIJIepoaa lonyuenue

VeNeKUC1020 2a3a u
€20 pacno3HasaHue.
Kauecmeennas
peaxkyusi Ha
KapOoHam-uoH.




43/1 | BeimmonHeHue 17.02 TeCT | YOp. B TET.
9 yYIOpaXHEHUH, pELICHUE
3amau «YTJIepoa U ero
COEJIMHEHUSD)
44/2 | Kpemuwuit 23.02 JlLo.Nel2. §31,81,3,4(m)
0 Osnakomnenue c
NPUPOOHLIMU
CUTUKAMAMU.
45/2 | CunukaTHast 24.02 Jl.o.Nel3. Cam.pa0. | §831.
1 MIPOMBITIUICHHOCTh O3Hnakomnenue ¢
npooyKyueti
CUTUKAMHOU
NPOMBIULIEHHOCU.
46/2 | O6001EHNE IO TEME 02.03 [ToBTOPUTH
2 «Hewmeramib TeMy. YOp. B
TETP.
47/2 | KonrponbHas padoTa 03.03 K.pa6.Ne2
3 Ne2 o Teme
«Hemeramnbn
48/2 | Ilp. pa6. Ne4 Pemenue | 09.03 [p.paod. [IpaBuna T.b.
4 AKCIIEPUMEHTAIIBHBIX No4

3aJa4 IO TEME




«Iloarpynna
KHCIIOPOJa»

49/2

[Ip. pa®. Ne5 Pemienue
IKCTIEPHUMEHTAIBHBIX
33724 TO TeMe
«[onrpymnma azora u
yTIIepOIa

10.03

[Ip.pad.
Ne5

IIpaBuna T.b.

50/2

[1p. pab6. Neb6
«Ilonyuenue,
coOupaHue u
pacrno3HaBaHKe ra3oB»

16.03

[Ip.pad.
No6

IIpaBuna T.b.

Oprannuyeckue

coequHeHusi(104)

51/1

IIpeameT oprannyecKoi
xuMuHu. BemiecTBa
OpraHUYECKUE U
HEOPraHUYECKHUE.

17.03

J1. Monenu MoJieKkyn
OpraHUYECKUX
COE€IUHEHUH.

§32,81,2,6()

52/2

MeTtan u 3TaH. XuMH4e-
CKH€ CBOMCTBA U IIPH-
MEHEHHE aJIKaHOB

06.04

/. I'openue
Y2nes000po0os u
0OHapyiceHue
nPOOYKMO8 Ux
20peHUs.

§33,84,5(11)B
BIY4.Ha3B.H
bopmyIbl
10unenoB
TOMOJL.psia
MeTaHa.




Jl.o.Nel4.
Hzeomoenenue
mooeneu MoeKyl
Memana u 3maua.

53/3 | Xumunueckoe ctpoenue | 07.04 §33.§34,82(m)
stuieHa. [lommaTumieH.

54/4 | [lonstue o crmprax Ha | 05.04 JlL.o.Nel5. Ceoticmea §35,81,2,4,5(
puMepax METaHoJIa U 2nuyepuHa. m).
aTa”oua. [ muuepuH.

55/5 | Ilonsitue 06 13.04 §36,81-3(m),
anpaerugax. OKUCICHHE 3aIUCH.
aNbJICTUA B KUCIIOTY
[Tonsarue 006
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIIOTaX

56/6 | XKupsr 14.04 Cam.pab | 837

IMOAT.COO0O0II O
XKBY
57/7 | Ilousitue 00 aMuHO- 20.04 838.




KucioTax. beaku.

58/8 | [lonsitue 06 yrneBogax | 21.04 1 JLo.Nelé6. §39¢237,82,3(
Bzaumooeticmeue ).
Kpaxmana ¢ uooom.

59/9 | [lonumepsl 27.04 1 840.

60/1 | KoutponbsHas paborta o | 28.04 1 K.pa6.Ne

0 Teme «Oprannyeckue 3
COCTMHCHUS

O0o001mIeHre 3HAHUM 110 XUMHH 32 KypPC OCHOBHOM HIKOJIBI(84)

61/1 | PU3HIECKHH CMBICI 04.05 1 Vp. B Ter.
IOPSKOBOI0 HOMEPA ’
JJIEMEHTa B 3amucH
MEPUOIUIECKON
CUCTEME. XUMHYECKUX
AJIIEMEHTOB

62/2 | Ctpoenue BelecTBa 05.05 1 VYmp. B TeT.,
(BuOBI XUMUYICCKUX 3armcu
CBSI3€M W TUIIBI KPUC-

TAJIMYECKUX PEIIECTOK)

63/3 | Xumnueckue peakuuu | 11.05 1 VYmp. B Ter.,

3amucH

64/4 | Kmaccel XuMH4eCKHUX 12.05 1 VYmp. B Ter.,

COEIMHEHUU B CBETE




o 3aITUCH

65/5 | Beimonuenue 12.05 1 Cam.pa0 | Ymp. B Ter.,
YOPaXHEHHUU 110 KypCy : 3aIIUCU
OCHOBHOM LIKOJIBI

66/6 | Pemenne 3ana4 o 18.05 1 VYmp. B TeT.,
KypCy OCHOBHOM IIKOJIBI 3aIucH
67/7 | KoHTpOJb 3HAHMI 11O 19.05 1 TECT

teme «O0001IeHNE
3HAHUI IO XMMHUH 34
KYPC OCHOBHOH IIIKOJIBI»

68/8 | Obo0maroIHil ypOK. 25.05 1
ITonBenenue UTOoros 3a
roxa

IlepeyeHb 00BbEKTOB U CPEACTB MATEPHATBHO-TEXHMYECKOI0 00ecneyeH s, He00X0AMMBbIX Il peau3alumn
nporpammsl 1.IleyaTHbie mocodus
1.1. Cepus cmpaBounbix TaOmun no xumuu («llepuommueckas cucrema xumuueckux osnemeHToB .M. MenneneeBay,
«PacTBOpUMOCTh COJIEH, KHUCIOT M OCHOBAHUW B BOJE», «IJIEKTPOXUMHUUECKUM PSAJ HANPSHKEHUN MeETauioB», «Okpacka
WHIUKATOPOB B Pa3JINYHBIX CPEAAX)).
1.2. PykoBojcTBa 1151 1aOOpaTOPHBIX OMBITOB M MPAKTHYECKUX 3aHATUH 110 XuMuu (8-11 K1)
1.3. COOpHUKH TECTOBBIX 3aIaHUI JIJIs1 TEMATUYECKOTO U UTOTOBOTO KOHTPOJISL.
2.  YueOHO-1200paTOpHOE 000PYA0BaAHUE
2.1. HaGop mojnenel KpUCTAUNIMUECKUX PEIICTOK: ainMasa, rpadura, moBapeHHOM COJIH, XKee3a.
2.2. HaGop nis MoaeaupoBaHus TUIIOB XUMHUYECKUX PeaKIuil (MOACIU-anTTMKALINH ).




2.3. Komnexumu: «MeTaiuibl U CIUIaBby, « MUHEpasbl U TOPHbIE TOPOIbl», «HemeTammby.
3.  YdeOHO-mpakTHYeCKOe 000py10BaHNeE

3.1. Ha6op «Kucnotsn».

3.2. Habop «I'mapokcuap».

3.3. Habop «Oxcuapl METaIoBy.

3.4. Habop «MeTtamiby.

3.5. Habop «lllemounple U METOYHO3EMENBHBIC METAJLTBD).

3.6. Habop «Cynbdatsl. Cynshutsl. CynbQuab.

3.7. Habop «KapOoHaTbi».

3.8. Habop «®ocdatel. CunmuxaTs.

3.9. Habop «CoenmHeHnst MapraHia.

3.10. Habop «CoemuHeHHS XpOMay.

3.11. HabGop «Hutpats».

3.12. HabGop «MHIuKaTopb».

3.13. HabGop mocypl 1 MpUHAIICKHOCTEH Il yYEHUYECKOTO IKCIIEPUMEHTa, HarpeBaTelIbHbIE TPUOOPHI.

4. UnpopMallMOHHO-KOMMYHHKATUBHBIE CPEICTBA

4.1. MynbTuMeuitHbIEe IPOTpaMMBI IO BCEM pa3fiesiaM Kypca XUMHH 9 Kiacca.



4.2. KoMIproTep ¥ MyJIbTUMEINITHBIN
IIPOEKTOP.



