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IMosicuuTeILHAS 3aNIMCKA.

Pabouas nporpamma paspabdorana B coorBerctBun ¢ ®PI'OC OO0 (npuka3 MuHOOpHAYKH
P® or 17.12.2010 r. Ne 1897 «OO06 yTBepxkaeHuu (eaepaabHOro TOCYIapCTBEHHOTO
00pa30oBaTeNbHOTO CTaHAapTa OCHOBHOrO o0miero oOpa3oBaHusa" (C HW3MEHEHUSIMU U
JOTIONTHEHUSIMU)»; C TpPeOOBaHUSMH K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBareiabHOU
IporpaMMbl  OCHOBHOTO  ofOmiero  oOpa3oBaHus, TMpeACTaBlIeHHBIX B  DenepaibHOM
roCy/1apCTBEHHOM 00pa30BaTeIbHOM CTaHIApTe, OO0IIero oO0pa30BaHMsS BTOPOTO IMOKOJICHUS;
NPUMEPHOW TPOrpaMMbl OCHOBHOTO OOIIEro oO0pa3oBaHHMS MO XWMHH KaK WHBAPUAHTHON
(oOs3aTenbHOM) YacTH y4yeOHOro Kypca;, MNporpamMMmbl pa3BUTHS U (opMUpoOBaHUS
YHHUBEPCAIbHBIX YUCOHBIX ACHCTBUIA.

PaGouas mporpamma pas3paboTaHa Ha OCHOBE OCHOBHOW 00pa3oBaTeIbHOW MpPOTrpaMMbl
OCHOBHOTO 001iero oOpa3oBanus ¢ yderom Paboueii mporpammer o xumuu [abpuensa O.C.
[Tporpamma kypca xumuu 1151 8-11 kaaccoB o01eoOpa3oBaTeIbHbBIX yupexaenui 2010 r.

PaGouas mporpamma opreHTHpOBaHA HA YUCOHUKHU:
o Xumus. 8 knacc: yueonuk/ O.C.I'abpuenss. — 8-e u3a. nepepad. - M.: [Ipoda, 2019.-287
C.;UIL
o Xumus 9 xnacc: yweO. ans oOmieoOpaszosar. opranmzanuii/ O.C. T'abpuensn, W.I.
Octpoymos, C.A. Cnankos. — M.: Ilpocemenne, 2019.-223 c.; un.

XuMmusl, Kak OJIHa W3 OCHOBOMNOJAraroIuX oOO0JIaCTe eCcTEeCTBO3HAHUS, SBISETCS
HEOTHEMJIEMOM YacTbi0 00pa30BaHMsI IIKOJIBHUKOB. KaX/blil UeIoBeK KMBET B MUPE BELLIECTB,
IIO3TOMY OH JOJDKEH HMETb OCHOBBI (DYHIAMEHTAJIbHBIX 3HAHUNH IO XMMHUHU (XUMHYECKas
CHUMBOJIMKA, XWMHYECKHE MOHATHUS, (DAKThl, OCHOBHBIC 3aKOHBI W TEOPHUH), IO3BOJISIOLINE
BbIpa0OTaTh MPEJCTABICHUS O COCTaBE BEIIECTB, X CTPOCHUH, NPEBPAIICHUAX, TPAKTUIECKOM
UCIIOJIb30BAaHUH, & TAK)K€ 00 OMACHOCTH, KOTOPYIO OHU MOTYT NpeAcTaBisaTh. M3ydas xummio,
ydalyecs: y3HalOT O MAaTepUaJIbHOM €IMHCTBE BCEX BEIIECTB OKPYXKAIOIIEro MHpa,
00OyCIJIOBJIEHHOCTH CBOWCTB BEILIECTB MX COCTaBOM U CTPOCHHMEM, II03HABa€MOCTH U
IIPEJICKa3yeMOCTH XMMHMUYECKUX sBJICHUH. VI3yueHue CBOMCTB BEIECTB M HX IPEBPALLECHUN
CIOCOOCTBYET pa3BUTHUIO JIOTMYECKOI'O MBILIUIEHUS, a IpakTHueckas paboTa C BelIeCTBaMHU
(;TabopaTOpHbIE OMBITH) — TPYIOTIOOMIO, aKKypaTHOCTH U coOpaHHOCTH. Ha mpumepe Xxumuu
yyaliecsl MoJay4yaroT HPEICTaBICHUS O METOJaX IMO3HAaHUS, XapaKTEPHBIX ISl €CTECTBEHHBIX
HayK (9KCHEpUMEHTAJIbHOM M TeopeTHueckoM). Takoe NOJ0XKEeHHe XHMHUHU OOeclednBaeT
dopmuposanue y yuawjuxca:

-1IeJIOCTHOTO TPEJCTaBICHUs] O MHpE, OCHOBAHHOTO Ha NPUOOPETEHHBIX 3HAHMSIX,
YMEHHUSX U COoco0ax AeATelbHOCTH;

-npuoOpeTeHre ONbITa pa3HOOOPA3HOM 1EATENBHOCTH, TO3HAHUU 1 CAaMOIIO3HAHMS;

-IOATOTOBKE K  OCYLIECTBIEHHWIO  OCO3HAHHOTO  BBIOOpa WUHAVBUAYAIbHON
00pa3oBatenbHON WM MPOodheCcCUOHATBFHON TPACKTOPHUH.

-pa3BUTHE JIMYHOCTH OOYYAIOUIUXCS, UX MHTEIJIEKTyalbHOE M  HpPaBCTBEHHOE
COBEpUIEHCTBOBAHME, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKHUX OTHOLUEHUH M HKOJIOTHYECKU
LIEJIOCTHOTO MOBEJICHHsI B OBITY U TPYJOBOI1 1€ TEILHOCTH;

-BbIpa0OTKY MOHMMaHUS OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMUH, & TAK¥Ke

-opmupoBanue yMeHHil 0e30macHOro OOpalleHUs C BEIIEeCTBAaMM, HUCIOJIb3yEeMbIMH B
MTOBCEJHEBHOM KU3HH.

OcobeHHOCTH cofiep KaHusi O0y4YEeHUsI XUMHUH B OCHOBHOM 1IKOJIe 00YCIIOBIEHBI CTIEU(PUKON
XUMHUH Kak Haykd. OCHOBHBIMU MpPOOJIIEMaMU XUMHH SIBJISIOTCS MU3Y4YEHHE COCTAaBa U CTPOEHUs
BEIIECTB, 3aBUCUMOCTU HX CBOMCTB OT CTpPOEHHUS, IIOJyYEHUE BEUIECTB C 3aJaHHBIMU
CBOMCTBAaMM, UCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMHYECKUX PEAKIIUNA U IyTeH YIPABIECHUS UMU
B LIEJISIX TIOJyYEHUS BEIIECTB, MaTEPUAJIOB, SHEPTUU.



OCHOBHBIE UJEU Kypca « XUMUSD):

- MaTepuajJbHOE EIMHCTBO BEIIECTB E€CTECTBEHHOIO MHpa, UX TE€HETHYeCKasl CBS3b, MEXKIY
CTPOEHHUEM, CBOWCTBaMH, MOJYYEHUEM U IIPUMEHEHHEM BEIIECTB;

- I03HABAEMOCTh BEILIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKUX PEaKI[Uii;

- 00BACHAWOIIAS M MPOTHO3UPYIONIAS POJIb TEOPETUYECKUX 3HAHUU Uil (DaKTOIOrHYEeCKOro
Marepuaia XuMUU JIEMEHTOB;

- KOHKpPETHOE XHMHUYECKOE COCJIMHEHHE KaK 3BE€HO B HENPEPBIBHOW LIEMH MpEeBpaIleHUI
BEIL[ECTB, YYACTBYIOIIEE B KPYTOBOPOTE XUMMUYECKUX JIEMEHTOB U XUMUUYECKOW IBOIOLIUN;

- O0BEKTUBHOCTh U TIO3HABAEMOCTH 3aKOHOB IMPUPOJIbI; 3HAHNE

3aKOHOB XHMMHUHU II03BOJISIET YMNPABIATh XUMUYECKHUMH IPEBPALICHUSMH BELIECTB, HAXOIUTh
HKOJIOTHYECKU Oe30rMacHble CIMocoObl MPOM3BOJICTBA M OXPaHbl OKpY’KAIOMIEH cpensl OT
3arpsi3HEHUS;

- B3aMMOCBSI3aHHOCTbh HAayKU U MPAKTUKH; TPEOOBAaHUS MPAKTUKU — JBIIKYILAs CUJIa Pa3BUTHUS
HAYKH, YCIEXU MPAKTUKU 00YCIIOBIIEHBI JOCTHKEHUSIMU HAYKH;

-pa3BUTHE XMMHUYECKON HAYKH U XUMH3aIUsl HAPOJAHOIO X03sIMCTBA CIy»KaT HHTEpecaM YeloBeKa
U oOlecTBa B II€JIOM, MMEIOT TyMAaHHCTUYECKHI XapakTep W MpHU3BaHbl CHOCOOCTBOBAThH
pEIIeHHIO TI00aTBHBIX TPOOIEM COBPEMEHHOCTH.

Omu uoeu peanuzyomcs nymem 00CHUNCEHUs CLeOVIOWUX Ueaeil:

- (opMUpOBaHHE Yy ydalIUXCd XMMHYECKON KapTUHBI MHUpAa KaK OPraHW4ecKoil 4YacTh €ero
[EJIOCTHOM €CTECTBEHHOHAYYHO!N KapTHHBI;

- pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB, HHTEIUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH
yUYaIIUXCs B MPOLIECCEe U3YyUSHHS] MU XUMHUYECKON HAyKH U €€ BKJIaJa B COBPEMEHHBIN HAyYHO
TEXHUUYECKUN POrpecc;

- (hopMHUPOBAHKE BAXHEHIIINX JTOTUICCKUX OIEpaIii MBIIIICHUS (aHAIHM3, CHHTE3, 0000IICHHE,
KOHKpETH3aIusl, CPAaBHEHUE U IP.)

B IIPOLIECCE NTO3HAHUSI CUCTEMBI BAXKHEUIIINX ITOHATUMN, 3aKOHOB M TEOPUM O COCTABE, CTPOCHUU U
CBOICTBaX XMMHYECKUX BEILIECTB;

- BOCTIUTaHUE YOEKICHHOCTH B TOM, YTO IIPUMEHEHUE TOYIEHHBIX 3HAHUN ¥ YMEHHI IO XUMUHU
ABNsieTCd OOBEKTMBHOM HEOOXOAMMOCTBIO Juisi Oe3omacHOil paboThl ¢ BellecTBaMH U
MaTepHajamMH B OBITY M Ha TIPOU3BO/JICTBE;

- MIPOEKTUPOBAHKUE U pean3alMs BBITYCKHUKAMU OCHOBHOM INIKOJBI JINYHOM 00pa3zoBaTeIbHOM
TPaeKTOpUHU: BBIOOpP mpoduis oO0yueHuss B CTapuiel mIKojiie WM NPOPECCHOHAIbHOTO
00pa30BaTEILHOTO YUPEKACHUS;

- OBJIAJICHUE KITFOYEBBIMU KOMIETEHIUAMHE (Y4€OHO - TTO3HABATEIbHBIMHU, HH(POPMAIIMOHHBIMH,
[IEHHOCTHO - CMBICJIOBBIMM, KOMMYHHKATHBHBIMH), XHUMHYECKOMY  3KcrHepuMeHTy. OH
MO3BOJISIET CPOPMUPOBATH y YYALIMXCS CIHENHaIbHBIE TpPEAMETHBIE YMEHHs paboTaTth ¢
XUMHUYECKMMH  BELIECTBAMH, BBINOJHATh MPOCTbIE XUMHYECKUE OMBITHI, HAYYUTh UX
0€30MacCHOMY M 9KOJOTMYECKH TPAMOTHOMY OOpalleHHIO C BemecTBAaMH B OBITY M Ha

IIPOU3BOJCTBE.
3agayaMu U3ydeHus yaeOHOTro npeamera « XUuMus» SBISIOTCS:
yueOHbIe: (dbopMupoBaHue CUCTEMBI XUMHYECKUX  3HAHUU Kak  KOMIIOHEHTa

€CTECTBEHHOHAY4YHOU KapTHHBI MUDAa;

Pa3BHBAIOLINE: PA3BUTHE JMYHOCTH OOYYAIOIIUXCS, MX WHTEIUICKTyaJbHOE M HPABCTBEHHOE
COBCPIICHCTBOBAHHUC, q)OpMI/IpOBaHI/Ie Y HUX TYMaHHUCTHUYCCKHUX OTHOIIEHUH M DKOIOTHYECKH
1es1eco00pa3HoOro MOBECHUS B OBITY U B TPYAOBON JA€ATEIbHOCTH;

BOCIIHTATeAbHbIe: (OPMUpOBaHHE YMEHHWI, O0e30IacHOro oOpalieHHs C BEHIECTBAMH,
UCIIOJIb3yEMBIMH B MTOBCEJHEBHOM KHM3HHU; BHIpAa0OTKa MOHUMAaHUs 00IIECTBEHHON NOTPEOHOCTH
B Pa3BUTHH XUMHH, a Takke (HOpMHUpOBaHHE OTHOIIEHHS] K XUMHUHM, KaK K BO3MOXHOW oOnactu
Oyaymiei NpakTHYECKOH IesITeTbHOCTH.



Oo0mas xapakTepuCcTHKA COJAEPKAHUS Kypca.

Kypc xumun 8 knacca nsydaercs B Ba 3Tara.

IlepBblil 3Tan — XUMUS B CTATUKE, HA KOTOPOM PACCMAaTPUBAIOTCSA COCTAaB U CTPOCHUE aTOMA U
BellecTBa. Ero OCHOBY COCTaBIAIOT CBEIEHMS O XMMHUYECKOM D3JeMeHTe U (opmax ero
CyIIECTBOBAaHUSI — AaTOMaxX, H30TOIAaX, HOHAX, IPOCTHIX BEIIECTBAX M HUX BAKHEUIIMX
COEMHEHUAX (OKCHUAAX U APYTruX OMHAPHBIX COEIMHEHMSX, KHCIOTaX, OCHOBAHUAX U COJIAX),
CTPOEHHUH BEILECTBA (TUIIOJIOIMH XUMUYECKHUX CBA3EH U BUJAX KPUCTAIIMYECKUX PELIETOK).

Bropo#t stan — xumus B JMHAMMKE, HA KOTOPOM Y4YalIUeCs 3HAKOMATCA ¢ XMMHYECKMMH
peakuusaMy Kak (pyHKIMEW cOCTaBa M CTPOCHHUS YYACTBYIOIIUMX B XMMHUYECKHX INPEBPAIICHUSIX
BEIIECTB U uX Kiaccudukanuu. CBOHCTBAa KUCIOT, OCHOBAaHUH U COJIEH cpa3y paccMaTpUBAIOTCA
B CBETE TEOPHUHU DJIEKTPOIMTUYECKON TUCCOLUALIUN.

Kpome 5TOro, cBoWcTBa KHCIOT M COJICH, LICJIIOYEH  XapaKTEPU3YIOTCS TaKXKEe B CBETE
OKHCIIUTEIBHO - BOCCTAHOBUTEIIBHBIX IIPOLIECCOB.

B kypce 9 knacca BHayane 0000Lat0TCs 3HaHMS ydyalluxcs IO Kypcy 8 kiacca, anogeo3om
KoToporo sBisiercs [lepuonnueckuil 3akoH u Ilepuonnueckas cucreMa XMMUYECKUX JIEMEHTOB
J. U. MenneneeBa. Kpome toro, o0oOmaroTcs cBeIeHHs O XMMHUYECKMX pEakIUsIX M HUX

KJIaCCI/I(l)I/IKaIlI/II/I — 3HaHug 00 YCIOBUAX, B KOTOPLIX HPOABIIAIOTCA XHUMHYCCKHC CBOMCTBA
BEIIECTB, M CIOCOOAaX YINpaBJIEHUSAX XUMHUYECKHMMHM IIpOLEcCaMHu. 3aTeM paccMaTpHUBAIOTCA
oOuiye CBOMCTBAa METAUIOB M HeMmeTauioB. [lpuBonsdrcs CBOMCTBAa IIEIOYHBIX u

mICJIOYHO3CMCIIBbHBIX MCTAJJIOB U T'aJIOT'CHOB (HpOCTHX BCIICCTB U COGI[I/IHGHI/Iﬁ FaHOFCHOB), KakK
HauoOoIee SAPKHUX HpeIICTaBPITeJIefI 9TUX KJIACCOB JJICMCHTOB, MW HUX CpPaBHUTCJIbHAA
XapaKTCPpUCTHKA. B Kypce HO,Z[pO6HO paccMaTpuBarOTCA COCTaB, CTPOCHHUC, CBOI>'ICTB8., MMOJIyUCHHC
U IPpUMCHCHUC OTACIIBbHBIX, BAXXHBIX B XO3SMCTBCHHOM OTHOIICHHH BC€IICCTB, O6paSOBaHHI>IX
3JIEMEHTaMu 2—7 TO IICPHUOa0B.

[Tpenyaraemas mporpamMma 1o XMMHUHM PAacKpbIBaeT BKJIAJA Y4eOHOIrO MpenMeTa B JOCTHIKEHUE
1enel OCHOBHOrO oO0miero oOpa3oBaHMs M ONpPENENsieT BaKHEWIIUE COJep)KaTeabHble JIMHUU
npeaMera:

- «BELIECTBOY» - 3HAHUE O COCTABE M CTPOCHHUH BEIIECTB, UX CBOWCTBAaX U OMOJIOTMYECKOM
3HAYEHUH;

- «XMMHY€eCcKasi peakiusy - 3HaHUE O NMPEBPALLEHUH OJIHUX BEIIECTB B IPYrHe, YCIOBUIX
NPOTEKaHMS TAKUX MPEBPALIEHUH U CII0cC00ax yIpaBiIeHUs PeaKLUsIMU;

- «IPUMEHEHUE BEIIECTBY» - 3HAHHWE U ONBIT OE30MaCHOT0 OOpPAIEHHUS C BEIECTBAMU,
MaTepHajaMM U IpolieccaMy, He0OX0IMMBIMU B OBITY U Ha IPOU3BO/ICTBE;

- «3BIK XUMHM» - ONIEPUPOBAHME CHCTEMON BAKHEWIINX XUMHUYECKHUM IMOHATHN, 3HAHUE
XMMHUYECKOH HOMEHKJIATYphl, @ TaKKe BIJIAJCHUE XUMHMUYECKOW CHMBOJIMKON (XMMHUYECKHMMHU
dbopMysilaMu U ypaBHEHUSIMHU).

IlockoIBKY OCHOBHBIE COJAEp)KATEIbHBIE JIMHUM LIKOJBHOTO Kypca XHMHH TECHO
NEePEenJIeTeHbl, B MPUMEPHON MPOTrpaMME COJEpPKAHUS IPEACTABICHO HE MO JUHUSAM, a IO
paznenam: «OCHOBHBIE TIOHATHUS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MPEJCTABICHUN)», «
Ilepnonnueckuil 3aKOH M MEPUOAUYECKas cUCTeMa XMMHUYeCcKuX 3eMeHToB J[.M. MeHneneesa.
Crpoenue BeriecTBay, « MHOrooOpasue XMMUYECKHX perieHui», « MHOrooOpasue BeIecTBy.

[leHHOCTHBIE OPHEHTUPBI COJIEPKAaHUs yUeOHOTO MIpeIMeTa.

[leHHOCTHBIE OPUEHTHPHI COACPIKAHUS Kypca XMMHUU B OCHOBHOM IIIKOJIC OTIPENEIISIOTCS
crenupuKoi XUMHUH Kak Hayku. [[oHATHE «IIEHHOCTH» BKIIIOYAET €IUHCTBO OOBEKTUBHOTO (Cam
00BEKT) 1 CyOBEKTUBHOTO (OTHOIIEHHUE CYOBEKTa K 0OBEKTY), IIOATOMY B KaueCTBE IIEHHOCTHBIX
OPUEHTUPOB XMMHUYECKOTO OO0pa30BaHUS BBICTYIMAIOT OOBEKTHI, U3y4aeMble B Kypce XHMHU, K
KOTOPBIM y oOydJaromuxcs (GopMUpyeTcs IIEHHOCTHOE oTHoIeHHe. OCHOBY IMO3HABATEIHHBIX
LEHHOCTEN COCTABJISIIOT HAay4Hble 3HAHUS, HAy4YHbIE METOJAbl IIO3HAHMS, a IIEHHOCTHbIE
OpHUeHTaNuH, PopMUpPYyEMbIE Y O0YUaIOIINXCS B MPOIECCE U3YUCHUS XUMUH, TPOSBIISIOTCS:



-B  TpHW3HAHWE IIEHHOCTH HAyYHOTO 3HAHWS, €ro MPaKTHYECKONM 3HAYUMOCTH,
JIOCTOBEPHOCTH;

- B IICHHOCTH XMMHUYECKHX METOO0B MCCIICIOBAHUS KUBOW U HEXKUBON TIPUPOJIBI;

- B TIOHMMAaHUU CIIO)KHOCTH U TPOTHBOPEYMBOCTH CAMOTO MpOIecca TMO3HAHMS Kak
M3BECTHOTO CTPEMJICHHUSI K UICTHHE;

B kauecTBe 0OBEKTOB IIEHHOCTEH TpyAa U ObITa BBICTYIIAIOT TBOPYECKASI CO3HIATEIbHAS
nesTenbHocTh, 30X, a IICHHOCTHBIC OPHUEHTAIlMU COJEPKaHMSA Kypca XHUMHH MOTYT
paccMaTpuBaThCs Kak (popMupoBaHue:

- moHuMaHue Heooxomumoct 30K

- MOTpeOHOCTh B 0O€3YCIOBHOM BBIMMOJTHCHUH MPAaBHI O€30MAaCHOCTH HCIOJIb30BaHUS
BEISCTB B OBCEIHEBHOM KU3HU

-CO3HATEIbHBIN BBIOOp Oyaymieit mpodecCHOHaTbHON ACSITETLHOCTH.

Kypc xumum o06mamaeT BO3MOXKHOCTAMH Ui  (OPMHUPOBAHHMS KOMMYHHKATHBHBIX
[IEHHOCTEH, OCHOBY KOTOPBIX COCTaBIISIOT MPOIECC OOIIECHUS, TPAMOTHAs pPeub, a [IEHHOCTHBIE
OPHUEHTAIIMH HAMPABJICHBI HA BOCIIUTAHUE YUYaIUXCS:

- MPaBUJIBHOT'O UCIIOJIL30BAHUS XUMUYECKON TEPMUHOJIOTUU B CHMBOJIHKE

- IOTPeOHOCTH BECTH UAJIOT, BHICIYIIMBATh MHEHHUE OMIOHEHTA

-CIIOCOOHOCTH OTKPBITO BBIPAXKaTh W apryMEHTHPOBAHHO OTCTAWBATh CBOIO TOYKY
3peHUs.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHE.

OcolenHocTy comepxkaHus Kypca «XUMHUSD SBISIOTCS TJIABHOM MPUUMHONM TOTO, YTO B
OasucHOM ydeOHOM (00pa3oBaTENBLHOM) IUTAHE ITOT MPEIMET TMOSBISETCS MOCICIHUM B DSy
€CTECTBEHHO - HAYYHBIX JUCIUIUIMH, TOCKOJBbKY JJSi €ro OCBOCHHS IIKOJbHUKU OJIKHBI
o0nanate HE TOJBKO ONpEAENEHHBIM 3alacoM IPeIBApUTENbHBIX €CTECTBEHHO- Hay4YHBIX
3HAHUU, HO U IOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIILICHUEM.

Xumusi B OCHOBHOMW MIKOJEe mM3ydaeTcs B 8-9 kimaccax. OOmiee yucio yaeOHBIX 4acoB 3a
nBa roga ooyuenus - 138, u3 Hux B 8-x kiaccax 70 wacoB (2 yaca B Heento), B 9-x kiaccax
68 uvacoB (2 yaca B HEJIENI0), B TOM 4YHUCJIE HAa NPAKTHYECKYIO0 YacTh B § Kjacce - 5 4acos,
KOHTPOJBHBIX M 3a4eTHBIX PaboT - 5 wyacoB, B 9 kiacce mpakTthyeckux pabor - 4 uaca,
KOHTPOJIbHBIE U 3aU€THBIE YPOKHU -5 YacoB.

B mpornecce ocBoeHus mporpamMmbl Kypca XUMHH JUIsi OCHOBHOM IIKOJIBI y4allluecs
OBIIQ/ICBAIOT YMEHHSMH CTaBUTHh BOIPOCHL, HAOIIOAATh, OOBACHSATH, KIAacCH(UIIUPOBATH,
CpaBHUBAaTb, IMPOBOJAUTH 3KCIIEPUMEHT, ONpPEIENATh HCTOUYHUKM XHMHUYECKOM HHPOpManuy,
NoJlyyaTb W aHaJU3UpoBaTh €€, a TakkKe TOTOBUTh Ha O3TOM OCHOBE COOCTBEHHBIN
UH(POPMALIMOHHBIM MPOIYKT, MPE3eHTOBaTh €ro M BecTH AucKyccuto. IIporpamma mozBosiser
yYalIUMCs OIIPEIEIUTHCS ¢ BIOOPOM Ipo¢uist 00yUeHUs B CTapIIeH HIKOJIE.

Pabouas mnporpamMma MOCTpO€Ha Ha OCHOBE KOHIIEHTPUYECKOTO MOJAXOAa. ITO
JOCTUTAETCS ITyTeM BBIWICHEHHS TUAAKTUYECKOH €IWHUIBI — XHMHUYECKOTO DJJEMEHTa H
JanpHeHIeM,  yCIOXKHEHWHM M pPAacUIMpeHHM e€e: 3/1eCh TAaKOBBIMHM BBICTYNAIOT (OPMBI
CyLIECTBOBaHMUS (CBOOOJHBIE aTOMBbI, IPOCThIE U CIOXHBIE BellecTBa). B mporpamme
YUUTBIBACTCS pean3aliisi MeXIPEeIMETHbBIX CBsA3el ¢ KypcoM ¢usuku (7 kinacc) u Ouosnoruu (6-7
KJIaCChl), TJI€ J1aeTCsl 3HAKOMCTBO CO CTPOCHHMEM aTOMa, XMMUYECKOW OpraHu3aluen KIeTKH U
nporeccaMi 0OMeHa BEIECTB.

OcHoBHOI (opMOl oOpraHuzanuu y4eOHOTO TIpollecca SBISETCS KIACCHO-ypOYHAs
cucreMa. B kadecTBe IOMOJHUTENBHBIX ()OPM OpraHM3alUU 00pa30BATENBHOrO Mpolecca
UCTIONIB3YETCSl  CHUCTeMa  KOHCYJbTAlMOHHOW  TOJICPKKH, HWHIUBHIYaTbHBIX  3aHSATHA,
caMmocTosiTeNIbHas paboTa ydyaluxcs C HCHOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHIA.

IIpeobnanatomelt (popmMoil KOHTPOJS BBICTYNAIOT: MHCbMEHHBIH (CaMOCTOATENbHbBIE U
KOHTPOJIbHBIE pabOTHI) U YCTHBIN onpoc (cobece0BaHue), TECTUPOBAHHUE).



@DopMBbI, METOBI M CPECTBA OOYUEHUS, TEXHOJIOTUU

B nmanHom Kypce BenylmIMMU METOAAMU OOYUYEHUS MPEAMETY SBISIOTCA: O0OBSICHUTEIHHO
- WUIKOCTPATUBHBIA U PENPOAYKTHBHBIM, XOTS HCIOJB3YETCd M YaCTUYHO-TOUCKOBBIM. Ha
YpPOKax HCIOJIb3YIOTCS 3JEMEHThI CIEAYIOIUX TEXHOJOTMH: JUYHOCTHO - OPUEHTHUPOBAHHOE
oOyuenne, o0yyeHue ¢ npuMeHeHueM onopHeix cxem, MKT, mpoekTHas AeaTenbHOCTb, 3J0pPOBbE
cOeperarolye TeXHOJIOT U, UTPOBBIE METOJIbI O0YUYCHHUSI.

Hcnons3yroress  cnenyroumie  (GopMbl  oOydeHusi: ydeOHbIE 3aHATHS, OSKCKYPCHH,
HAOJIIOJIEHUS, OMBITHI, SKCIIEPUMEHTHI, paboTa ¢ y4eOHOM U JOIMOJHUTENBHON JIUTEpaTypoH,
aHaJIN3, MOHMUTOPHHI, HCCIEN0BaTeNbCckas paborta, mpe3eHTauusd. OIpenerneHHOe MECTO B
OBJIAJICHUN JAHHBIM KypCOM OTBOIMTCSI CAMOCTOSITENIbHOM paboTe: MOArOTOBKA TBOPUYECKHUX
paboT, nmpe3eHTanuii, coodmeHui, pedeparos.

®opMBbI MPOMEKYTOYHON U UTOMOBOM aTTECTALMKU

[TpomerxyTouHas aTTecTanus IpOBOIUTCA B hopMe:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSTENbHBIX PaboT;

- IPAKTUYECKUX;

- TBOPUECKUX padoT.

VYyammecst 9-To0 MPOXOAST UTOTOBYIO arrectanuio — B Buae [ A no BeiOopy.

Pe3yabTaThl 0CBOCHHS KYpca XMMHH (JIMYHOCTHBbIE, MeTaNpeMeTHbIE U MPeIMeTHbIE)

IIpu u3yyeHHH XUMHM B OCHOBHOM ILIKOJIE 0O€CHeUMBaeTCs AOCTHXKEHHE JIMYHOCTHBIX,
METaINpPeIMETHBIX U MPEIMETHBIX PE3YIbTATOB.

JInuHOCTHBIE:

* B IICHHOCTHO-OPHUEHTALIMOHHOW c(epe — UYyBCTBO TOPIOCTH 33 POCCHICKYIO
XMMHUYECKYIO HayKy, TYMaHU3M, OTHOIIEHHUE K TPYAY, LI€JIeyCTPEMIIEHHOCTb;

* opMHpOBaHKE IEHHOCTH 3/I0POBOTO U 0€30MacHOro 00pa3a KU3HU; YCBOSHUE TPaBUII
UH/MBUYAJIbHOTO U KOJUIEKTMBHOTO O€30I1aCHOro MOBEJIEHHSI B YpPE3BbIYANMHBIX CUTYalUsX,
YIPOKAOIIUX )KU3HU U 3J0POBBIO JIFOAEH;

* B TpylnoBoH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BbIOOpY JasibHeHIei
00pa30BaTebHOI TPAeKTOPUH;

* B IIO3HABATEJIbHOW (KOTHUTUBHOM, MHTEIJIEKTYalbHOM) cepe — yMeHHEe YIpPaBIATh
CBOEH IIO3HABATEJIBHOU JESATENBHOCTBIO.

* (popMHpOBaHNE OCHOB PKOJOTHMUYECKOW KYJIbTYphl, COOTBETCTBYIOLIEH COBpPEMEHHOMY
YPOBHIO JKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE OMNBITA DSKOJOTUYECKA OPHEHTHPOBAHHOM
pedIeKCUBHO-01IEHOYHOMN M MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaLHIX;

MeranpeameTHbIE:

* YMEHHME CaMOCTOSITEIbHO ONpEeAeNsTh Ied CBOEro OOy4eHHus, CTaBUTb H
dbopMynnpoBath i cedsl HOBbIE 3a/1auM B yu4€0e M MMO3HABATEIbHOM €ATEIbHOCTH, Pa3BUBATh
MOTHUBBI U HIHTEPECHI CBOEH MO3HABATENIBHOM NESATEIBHOCTH;

* YMEHHE CaMOCTOSITEJIbHO IUIAHUPOBATh IYTU JOCTH)KEHUS LEele, B TOM 4HCIE
JIbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (eKTUBHbIE CLIOCOOB! peleHus] yu4eOHBIX U
MO03HABATEJIbHBIX 33/1a4;

* YMEHHUE COOTHOCHTH CBOU JIEHCTBMS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYLIECTBIIAThH
KOHTPOJIb CBOEW NEATENbHOCTH B MPOLECCE JIOCTHKEHUS pe3ysbTara, ONpeAeNsiTh CIOCOObI
JeMcTBUI B paMKax MpeIOKEHHBIX YCIOBUHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JECUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYaAllUEH;

* YMEHHUE OLIEHUBATh MPAaBUIBHOCTD BBIMOJIHEHUS YUeOHOH 3a/1a4H,

COOCTBEHHBIE BOBMOXKHOCTH €€ pPeleHus;

* BIAJCHHE OCHOBAaMHU CAMOKOHTPOJIS, CAMOOLIEHKH, TMPHHATUS pELIeHUH WU
OCYIIECTBJIEHUSI OCO3HAHHOTO BhIOOpA B Y4eOHOI U 1M03HABaTENbHOMN AESITEIbHOCTH;



* yYMEHHE OIpeAeNsATh MOHATHS, co3daBaTb O0OOOIIEHUs, YCTaHABIMBATh AHAJIOTHUH,
KJIaccu(UIUPOBaTh, CAaMOCTOSTEIBHO BHIOMPATh OCHOBAHUS M KPUTEPUHU UIA KIacCU(PUKAIIH,
YCTaHABIMBATh  I[PUYUHHO-CIICJCTBEHHbIE CBSA3M, CTPOUTh JIOTMYECKOE  pacCyXkJICHHE,
YMO3aK/Il04eHHEe (MHAYKTUBHOE, J€AYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOJIBI;

* YMEHHE CO3/1aBaTh, IPUMEHATH W MPEoOpa3OBbIBATh 3HAKU W CUMBOJIBI, MOJAEIU U
CXEMBI JJISl pelIeHus y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

* YMEHHE OPraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO ACSITENBHOCTb C
YUUTENIEM M CBEPCTHUKAMU; padOTaTh MHIUBHUIYaJIbHO U B TPYIIIE: HAXOJUTH 00IIee pelieHre U
pazpemiaTh KOH(GIMKTHI HA OCHOBE COTVIACOBAHUS MO3UIUH U Y4ETa HHTEPECOB; (HOPMYIUPOBATD,
apryMeHTHpOBAaTh U OTCTauBaTh CBOE MHEHUE;

* YMEHHE OCO3HAHHO HCIIOJIb30BaTh PEYEBBIE CPEACTBA B COOTBETCTBUU C 3ajauei
KOMMYHHUKAIIMH JJIs1 BBIPQKEHUS CBOMX UYYBCTB, MBICICH W MOTPEOHOCTEH; MJIAaHUPOBAHUS U
pEeryjsilud CBOEU IEATENbHOCTH; BIAJCHUE YCTHOM M NMUCbMEHHOW PEYbI0, MOHOJOTMYECKOU
KOHTEKCTHOU PEUblo;

* (QopmupoBanue U pa3BUTHE KOMIETEHTHOCTH B OOJIACTH  HCIIOJIb30BAHUS
UH(POPMALMOHHO-KOMMYHUKAMOHHBIX TEXHOJIOTUH;

* ¢bopMUpOBaHHE U PA3BUTHE SKOJOTHYECKOTO MBIIUICHUS, YMEHHUE NMPUMEHSTh €ro B
MIO3HABATEIbHOW, ~KOMMYHUKATUBHOW, COLMAIBHOW TpAKTHKE W  IpoQecCHOHATHHON
OpUEHTALINH.

[IpenmerHsie:

1.B no3naBarenbHOI chepe:

* JaBaTh ONPEIEJICHUS U3YyUEHHBIX MOHATHH: «XUMUYECKUI AJIEMEHT», «aTOM», «UOHY,
«MOJIEKYJIa», «MPOCThIE M CJOXKHBIE BEUIECTBA», «BELIECTBO», «XHUMHUYEcKas (opmyrnay,
«OTHOCHUTEJIbHAsI aTOMHAsi Macca», «OTHOCUTENIbHAs MOJIEKYJIpHas Macca», «BaJEHTHOCTbHY,
«CTENEHb OKUCIEHUS», «KPUCTAIMYECKAs PELIETKa», «OKCHUIBD», «KHCIOTbDY, «OCHOBAHUS,
«COoNMW», «aMPOTEPHOCTDY, KUHAUKATOPY, KIEPUOJAUYECKUIN 3aKOH», KIIEPUOINYECKas TaOINLay,
«U30TOMBI», «XUMHUYECKAS CBS3b», «AIEKTPOOTPULIATEILHOCTBY, «XHUMHYECKasi PEaKLus»,
«XUMUYECKOE YpaBHEHHUE», «IEHETUYECKass CBSI3b», «OKHCIEHUE», «BOCCTAHOBJICHHEY,
«QIIEKTPOIUTHYECKAsT JUCCOLMAIUA», «CKOPOCTh XUMUUYECKOU PEAKLIN;

* omMcarth JEMOHCTPAallUOHHBIE M CAMOCTOSITEIbHO IPOBEJEHHBIE XHMUYECKUE
AKCIEPUMEHTHI;

* OMKCHIBATh U PA3INYaTh U3yUYEHHBIE KJIacChl HEOPraHMYECKUX COEIMHEHUMN, TPOCThIE U
CJIOXHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUHY;

* KJ1accu(UUIMPOBATh U3YUYECHHbIE OOBEKTHI U SIBICHUS,

* JenaTh BBIBOJBI M YMO3AKIIOYEHHUS M3 HAOMIOACHUH, H3YyYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOICTBA HEU3YYEHHBIX BEIIECTB 110 AHAJIOTUU CO
CBOMCTBaMH U3YUYECHHBIX;

* CTPYKTYpHpOBaTh M3Y4YEHHBIH MaTepHall U XUMHUYECKYIO HH(OpMalNIO, MOTyYEHHYIO
U3 JIPyTUX UCTOYHUKOB;

* MOJIETTUPOBaTh CTPOEHHE aTOMOB JJIEMEHTOB 1-3 TEpHOAOB, CTPOEHHME MPOCTHIX
MOJIEKYJI,

2. B 11eHHOCTHO — OpUEHTalMOHHOH cdepe:

* QHAJM3MPOBAaTh M OLIEHUBATh MOCJIEJICTBHUS Ul OKpY’Kalolled cpeabl OBITOBOM H
MIPOM3BOJICTBEHHOMN J€SITEILHOCTH YeJIOBEKa, CBSA3aHHOM C MepepadoTKOMN BEIIECTB;

3. B TpynoBoii cdepe:

* IPOBOJUTH XUMUYECKHI SKCIIEPUMEHT;

4. B cepe Oe3omacHOCTH KUZHEACSITETLHOCTH:

* OKa3bIBaTh MEPBYIO NIOMOIIb IIPU OTPABJICHUSAX, O’KOTAX U JPYTUX TpaBMax, CBSI3aHHBIX
C BEI[ECTBAMU U JJa0OPATOPHBIM 000PYI0BAaHHEM.



Conep:kanue nporpamMmmbl. (8 KJ1ace)
Beenenne. Tema Nel (5 9)

[Tpeamer xumuu, MeTosabl MO3HAHUS B XMMUU: HAOJIIOAEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE.
WcTOUHNKM XUMHYECKOW HMH(POpPMALUHU, €€ TOJIy4YeHHEe, aHalu3 M THPEACTaBICHUE €ro
pe3yJIbTaTOB.

[ToHATHE O XWMHYECKOM »3JeMEeHTEe MW (OpMax ero CymecTBOBAaHHs: CBOOOTHBIX aToMax,
IIPOCTBIX U CIIOKHBIX BEIIECTBA

[TpeBpamenus BemecTB. OTINYNE XUMUYECKHX PEAKIUN OT (U3NYECKHX sBICHUN. Poib xumun
B )KHU3HM YeJIoBeKa. XeMohuiaus u xemodoOus.

KpaTkue cBefieHMs 13 HCTOPUU BO3HUKHOBEHUS U pa3BuTH XxuMuu. [lepuon anxumuu. [lonstue
o ¢umocopckom kamue. Xumusa B XVI B. PasButne xummm Ha Pycu. Ponb oTedecTBEHHBIX
YUYEHBIX B CTAHOBJICHUH XUMUYECKOH Hayku - pabotel M. B. JlomoHocoBa, A. M. Bytieposa, .
H. Meuneneena.

XyMHYecKas CHUMBOJIMKA. 3HAKM XMMMUYECKHUX 3JIEMEHTOB U IMPOMCXOKJIEHUE HX Ha3BAHUU.
Xumnueckue ¢opmyasl. HMupekcbl u  ko3dduuuentsl. OTHOCUTENBbHBIE AaTOMHas U
MOJIEKYJISIpHAst MacChl. PacueT MaccoBO# 10U XUMHUYECKOTO AJIEMEHTa 1o (hOpMyJie BELIeCTBA.
ITepuoanueckas cucreMa xumuueckux eMeHToB J[. M. Menzeneesa, ee CTpyKTypa: Majible U
0oJbIIME MEPUO/IbI, TPYIIIBI M MOArPYNIbI (IV1aBHAsg U obouHas). Ilepuoanueckas cucrema Kak
CIPaBOYHOE NOCOOUE [T OJYyYSHHsI CBEACHUIN O XUMUYECKUX JI€MEHTAaX.

Pacuernbie 3agaun. 1. HaxoxxeHue oTHOCUTENBHON MOJIEKYJISPHOW MAacchl BEIIECTBA 10 €0
XUMHYeCcKoH (opmyiie. 2. BrrunciaeHne MaccoBOM A0IM XUMHUECKOTO 3JIEMEHTa B BEILIECTBE 110
ero popmyie.

Jemonctpanuu. 1.Mozaenu (mapocrepkHeBsle 1 Ctroapra bpurieda) pa3snuyHbIX MPOCTBIX U
CIIOKHBIX BemlecTB. 2. Koekuus cTeKIsIHHON XUMUUecKo nocysl. 3. Koekius Marepranon
U U3JIeIMM Ha OCHOBE altfOMMHHMA. 4. B3aummozelcTBue mMpamopa ¢ KHCIOTOM M ITOMYTHEHHUE
WU3BECTKOBOW BOJBI.

JlaGopatopuble omnbIThl. l.CpaBHEHHE CBOMCTB TBEPABIX KPUCTAUIMYECKUX BEIIECTB U
pactBopoB. 2.CpaHeHHME CKOPOCTM HCHApeHUs BOJbI, OJEKOJOHA W JTWJIOBOIO CIHpTa C
bunbTpoBaNbHOM Oymaroii.

IIpakTnyeckas padora Ne 1

HaGnronenue 3a U3MEHEHUSMH, TPOUCXOSIIUME € TOPALIEH CBEYOil, X OMHMCaHUe.

IIpenmeTHbIe pe3yJbTaThl 00yUeHHS:

Yyamuiics TOMKEH yMETh: WCIOJIL30BaTh MPH XaPAKTEPHUCTUKE BEIIECTB TOHSATHS. «aTOM,
«MOJICKYJIa», «XUMHUYECKUH DIEMEHT», «XUMHUECKUHA 3HaK, WM CHMBOJ», «BELIECTBOY,
«IPOCTOE BEMIECTBO», «CIOKHOE BEIIECTBO»,«CBOWCTBA BEIIECTB», «XUMHUYECCKHE SIBICHH,
«pu3ndeckue  SBICHUN),«KOIPDUIUEHTB»,  «UHIEKCHI, «OTHOCHUTENLHASI  aTOMHas
Macca,«OTHOCHTEIbHAS MOJICKYJIIPHAs Maccay, «MaccoBast IOJIsT DJIEMEHTA,

3HaTh: MPEAMETHl H3yYEHUS ECTECTBEHHOHAYYHBIX JHUCUUIUIMH, B TOM YHCIE XHUMHUU;
xumuyeckre cumBogbl: Al, Ag, C, Ca, Cl, Cu,Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHus
U TPOU3HOUICHHE;, KiIacCU(PHUIMPOBaTh BeIIeCTBA IO COCTaBy Ha TMPOCThIE M CIIOXKHBIE;
pa3IuyYaTh: TENA U BEMIECTBA; XUMUYECKHI 3JIEMEHT U TIPOCTOE BEIIECTBO;

OMHCHIBaTh: (DOPMBI CYyIIECTBOBAHUS XHUMHUYECKHUX JJIEMEHTOB (CBOOOJHBIE aTOMBI, MPOCTHIE
BEIIECTBA, CIIOXHBIC BelecTBa); TabmuuHyro (opmy Ileproamdeckoil CHCTEMBI XUMHYECKHX
AIIEMEHTOB; TOJIOXKeHUE dneMenTa B Tadnuie JI. . MenneneeBa, UCMONb3ys MOHITHS «IIEPHOI,
«TpYyIIay, «rJIaBHAS MOATPYIA», «IIOO0OYHAs MOATPYIA»; CBOWCTBA BEMICCTB (TBEPIBIX,
KUJKUX, TA3000pa3HBIX); OOBACHATH CYIIHOCTh XUMHUUECKHUX SBJICHHUH (C TOYKU 3pEHUS] aTOMHO -
MOJICKYJSIDHOTO yY€HHWs) W WX TNPUHIUIUAIBHOE OTIUYHE OT (PHU3UYECKUX SBIICHUH;
XapaKTepU30BaTh: OCHOBHBIE METOJBI HM3yUEHHUS E€CTECTBEHHBIX IUCHUIUIMH (HAOII0JeHUE,
9KCIIEPUMEHT, MOJCITUPOBAHHUE); BEIIECTBO IO €r0 XHMHYECKOW (opMyJie COTIacHO IUIaHY:
KaueCTBEHHBI COCTaB, TUIl BemleCcTBa (MPOCTOE WM CIOKHOE), KOJUYECTBEHHBIM COCTaB,
OTHOCHUTEIIbHAS MOJICKYJISIpHAS Macca, COOTHOIIEHHWE MacC JJIEMEHTOB B BEIIECTBE, MacCCOBBIE



JIOJIM JIEMEHTOB B BELIECTBE (U CIOXKHBIX BELIECTB); POJb XUMHHU (IIOJOKUTEIbHYIO U
OTPHIIATENIbHYIO) B JKM3HM YEJIOBEKAa, apryMEHTHPOBAaTh CBOE OTHOIICHHWE K 3TOH mpolieme;
BBIYHUCIISATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO MAcCy BELIECTBA U MACCOBYIO JOJH0 XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHUSX; IPOBOAMTH HAOIIOJEHHUS CBOMCTB BELIECTB U  SIBICHUH,
IPOMCXOJAIINX C BEIIECTBAMM; COOJIOJaTh MpaBUila TEXHUKU O€30MaCHOCTH IIPU MPOBEJCHUU
HaOJro1eHni 1 1a00PaTOPHBIX OIBITOB.

MeTanpeaMeTHble pe3yJibTATHI 00yYeHHS

VYuammiicss JOJKEH yMETh: ONPEACIATh IPOOJIEMBI, T. €. YCTaHABIMBATH HECOOTBETCTBHUE MEKIY
KCIJIIaCMBbIM U HeﬁCTBHTCHbHBIM; COCTAaBIISITDH CIOKHBIM TNIaH TCKCTA,

BJIaZICTh TAKUM BHJIOM HM3JIOXKEHUS TEKCTA, KaK IOBECTBOBAHHE;

10JI PYKOBOJICTBOM YYHTEJS MPOBOAUTH HEMOCPEICTBEHHOE HAOIIOICHUE; MO PYKOBOJICTBOM
yuutenst oopMIIATh OTYET, BKIIOYAIOMINN ONMHMCAaHUE HAOIIOACHHS, €T0 Pe3yIbTaTOB, BEIBOOB;
UCIIOJIb30BaTh TAaKOM BHJ MBICIIEHHOTO (MAEaTbHOI0)  MOJICIUPOBAHUSA, KaKk 3HAKOBOE
MOJIETTMPOBaHKE (HA MPHMEpe 3HAKOB XUMHUYECKHX JIEMEHTOB, XUMHYECKUX (HOpMyI);
OCYIIECTBIIATh ACAYKTUBHOE 00001IeHue (OABEAECHHE €JUHUYHOIO JOCTOBEPHOrO moj olIuee
JOCTOBEpHOE), T. €. aKTYaJIM3UPOBATh IOHATUE WIH CYXICHHE, U OTOXKICCTBIATH C HUM
COOTBETCTBYIOIIHE CYIIECTBEHHBIC TPU3HAKU OJHOTO MU 00jIee 0OBEKTOB;

OIIPEICTIAT aCTeKT KJIacCU(UKAINHU; OCYIIECTBIATh KIacCH(PHUKALUIO;

3HATh M UCHOJIB30BATh PA3UYHBIC ()OPMBI IPEACTABICHHUS KIacCUDUKAITIH

IIpenmeTHbIe pe3yIbTaThI 00yYeHHS

VYyammiics TOKEH YMETh: 00pamarbes ¢ 1abopaTopHBIM 000PYAOBAaHHEM M HarpeBaTeIbHBIMA
npuOOpaMH B COOTBETCTBHH C IIPABUIAMH TEXHUKHU O€30MacHOCTH;

BBITOJIHATh NPOCTEHIIE TpUeMbl paboThl ¢ JabOpaTOPHBIM 00OPYJOBAHUEM: JIAOOPATOPHBIM
IITaTUBOM; CITUPTOBKOI; HAOIIOAATh 32 CBOMCTBAMH BEILIECTB U SBJICHUSMH, TPOUCXOISAINMH C
BEIICCTBaAaMH, OIIMChIBATh XUMHYECKHI SKCIICPUMECHT C IMOMOIINBKO CCTCCTBCHHOI'O  A3bIKA U
SI3bIKa XMMUH;

ACIaTb BBIBOABLI 110 PE3yJibTaTaM IHPOBCACHHOI'O JKCICPUMCHTA; TI'OTOBUTH PACTBOPLI C
OIIpe/IeTICHHOW MacCOBOH JI0JICi paCTBOPEHHOTO BEIIECTBA; IPUTOTOBUTH PACTBOP M PACCUUTATh
MAacCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEIIECTBA.

MeTanpeameTHble pe3yJbTAThbl 00y4eHHUsI

VYuamuiics J0JKEH YMETb: CaMOCTOSATENFHO HCIOIb30BaTh ONIOCPEI0BAHHOE HAOIIOICHHE.

Tema 2. ATOMBI XMMHYECKHX dJ1eMeHTOB (Ju)

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMHUYECKHUX 371€MEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHHUH
atomoB. Jloka3aTeiabCcTBa CIOXXHOCTU cTpoeHusi aromoB. OmbiTel Peszepdopma. Ilnanerapuas
MOJIeJIb CTPOCHUS aTOMa.

CocrtaB aTOMHBIX siiep: IPOTOHBI U HEUTPOHBL. OTHOCHUTENBbHAST aTOMHasi Macca. B3auMocss3p
MOHSATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHASL aTOMHAsI Maccay.

N3meHnenune yuciia mpoTOHOB B sAJIpe aToMa - 00pa30BaHNE HOBBIX XUMHYECKUX DJIEMEHTOB.
M3meHeHne uncna HEUTPOHOB B sjpe aroma - oOpa3zoBaHue wu30TONoB. CoOBpeMEHHOE
OTpeieTICHUE TTOHATUS «XUMHUYECKUN dreMeHT». M30Tombl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XAMHYECKOI'0 DJICMEHTA.

OnekTponbl. CTpOE€HHE DJJIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKHUX JJIEMEHTOB MaJbIX
nepuonoB nepuoanueckon cucremsl J[. M. MenneneeBa. IloHsTue O 3aBEPIIEHHOM U
HE3aBEPIICHHOM JJICKTPOHHOM CJI0€ (SHEPTETUUECKOM YPOBHE).

[lepuonnueckass cucrteMa xumuueckux sneMeHToB [[. WM. MeHneneeBa M CTpoeHUE aTOMOB:
(bU3UYECKUI CMBICIT TOPSIAKOBOTO HOMEPA dJIEMEHTa, HOMepa TPYIITIbI, HOMepa MePHO/Ia.
W3meHeHne uucna HJIEKTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aToMa XHUMHYECKOTO
aJIeMeHTa - O0pa3oBaHWE TOJOKUTEIBHBIX W OTPHUIATEIHHBIX HMOHOB. MOHBI, 00pa3oBaHHbBIC
aToOMaMu METaJUIOB M HeMeTauioB. [IpuunHbBl U3MEHEHUSI METANIMYECKUX U HEMETAITTMYECKUX
CBOMCTB B I€pHOIaX U TPYyIIIIax.



O6pa3oBanue OuHapHBIX coenuHeHui. [lonsTre 00 noHHOM cBsi3u. CXeMbl 00pa30BaHMs HOHHOU
CBs3M. B3auMmoneicTBHE aTOMOB XHMHYECKHX JJIEMEHTOB-HEMETANIOB MEXIy Cco0oi -
o0pa3oBaHHe IBYXaTOMHBIX MOJIEKYJI TPOCTHIX BellecTB. KoBaneHTHas HenospHas XuMudecKas
CBSI3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBL.

B3aumoselicTBue aTOMOB XMMHUYECKUX JJIEMEHTOB-HEMETANIOB MEXAy co0Oi - oOpa3oBaHuUe
OMHApPHBIX COEJMHEHHA HEMETAJUIOB. JJEKTPOOTPULATENbHOCTh. [loHSATHE O KOBaJEHTHOM
noJisipHOU cBsi3u. [IOHSATHE O BAJICHTHOCTH KaK CBOMCTBE aTOMOB OOpPa30BBIBATH KOBAJICHTHBIC
xummuueckue cBa3u. CocrapieHue Gopmysn OMHAPHBIX COETMHEHUN MO BaJCHTHOCTH.
B3aumoneiicTBue aTOMOB XMMHYECKUX 3JIEMEHTOB-METAIOB MEXIy co0oi - oOpa3oBaHme
METaJUIMYECKUX KpUCTAILIOB. [IoHATHE O METaNINYECKON CBSI3U.

JdemoncTpauuu. Mojgenun aToMOB XUMHYECKUX 3JIEMEHTOB. llepumommueckas cucrema
xumudeckux snaeMmeHToB JI. WM. MenneneeBa. JlaGopartopHble onbIThl. 3.M3rotoBieHue
Mojeneii OuHapHBIX coenuHeHHN.4.M3roToBeHre MOJENU, WIUIIOCTPUPYIOLIeH CBOWMCTBA
METaJUIMYECKON CBSI3U.

IIpenmeTHbIe pe3ybTaThl 00yUeHHS:

VYyamuiicss 10oKeH yMeThb OOBSCHATh (DPU3MUECKUN CMBICI aTOMHOTO (IOPSIAKOBOTO) HOMEpPA
XUMHYECKOro »djeMeHTa. OOBICHATh (U3MYECKUH CMBICT HOMEpa TpYIIbl M TEpUoja,
COCTaBJISITh CXeMbl cTpoeHHus aTomoB mnepBbix 20 anementoB [ICXD JI.M. Menneneena.
OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB AJIEMEHTOB B Ipe/eiaX MalbIX MEPUOAOB U
[JIaBHBIX NOArpynn. XapakTepu3oBaTh xumudeckue anemeHThl (or H mo Ca) Ha ocHoBe ux
nonoxkenus B IICXD u ocobeHHocTell cTpoeHus ux aTomMoB. OnpenensiTh TUIBI XUMHYECKHX
CBSI3€M B COEIMHEHHUSX.

VYyaiuecs: 10JKHBI 3HATD. OINpPEAETICHUE MOHITHS «XUMUYECKUH 2IIEMEHT», (POPMYITUPOBKY
[leproanueckoro 3akoHa, OMNpPENEICHUE MOHATHM: «XUMHYECKash CBS3b», «HUOH», «HOHHAs
CBSI3b», ONIPEICTICHUE METAJUIMYECKOM CBSI3H.

MertanpeameTHble pe3yJbTaThbl 00yYeHHs .

VYyamuiics JOMKEH yMeTb: OpraHu30BbIBaTH Y4yeOHOE B3aWMOJEWCTBHE B TpyIIe
(pacnpenenarb posiu, 10OroBapuBaThbcs APYr C APYroM U T. 1.); IPEABUIETh (IPOTHO3UPOBATH)
MOCJIE/ICTBHSI KOJUJIEKTUBHBIX PELICHUH; MOHUMAaTh MPUYMHBI CBOETO HEyClexa U HaXOJIUTh
CIoCcoOBbI BBIXO/Ia U3 ATOM CUTYyalluy; B AUAJIOTE C YUUTEIEM YUYUThCS BbIpaOaThIBaTh KPUTEPUU
OLICHKH M OIIPEJENSATh CTENEHD YCIEIIHOCTH
BBIMIOJTHEHUSI CBOEM paboThl M pabOThl BCEX, MCXOAS U3 HMEIOLUXCS KPUTEPUEB,
COBEpUICHCTBOBATh KPUTEPUU OLEHKH M IOJb30BATbCSl UMU B XOJ€ OLIEHKM U CAMOOLICHKH;
OTCTaMBaTh CBOIO TOYKY 3pEHMS, apryMEHTUpPYs €e€; MOATBEp’KIAaTb apryMEHThl (aKkTaMu;
KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHUIO; CIyllaTh APYTUX, NBITATbCS NMPUHUMATH JPYTYIO
TOUYKY 3p€HUS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHMS.

Tema 3. IIpocTbie BemecTBa (6 u)

IlonoxeHne METaNIOB M HEMETAJUIOB B IIEPUOANYECKON CHCTEME XMMHUYECKHUX 21eMeHTOB . 1.
MengeneeBa. BaxkHeilliue NpoCTbIe BEIIECTBA - METAJUIBL: JKEJI€30, ATOMUHHN, KalbIUW,
Maruui, HaTpuii, kanuii. Ooue puznyeckre CBOWCTBA METAIJIOB.

Baxkneiimume npocTthlie BellecTBa - HEMETaJUIbl, 0Opa30BaHHbIE aTOMaMHU KHUCJIOPOJia, BOAOPOa,
azora, cepbl, (ocdopa, yriepoga. Mojekyasl MPOCTHIX BEIIECTB-HEMETAUIOB: BOJOPOAA,
KHCIIOpO/1a, a30Ta, rajoreHoB. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca.

CriocoOHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB K 00pa30BaHMI0 HECKOJIBKHUX MPOCTHIX BELIECTB -
ajutoTponusi. AJJIOTpOTHBIE MOAUGUKAIMK KucTopoaa, Gocdopa u omoBa. Metaimudeckue u
HEMETAJUIMYECKHE CBOWCTBA MPOCTHIX BellecTB. OTHOCUTENBHOCTD AEIEHUS MPOCTHIX BELIECTB
Ha METaJUIbl 1 HEMETaJlIbI.

Yucno Asoraapo. KommuectBo BemiectBa. Monb. MonsipHas Macca. MousspHblii  00beM
ra3oo0pa3Hbix BeulecTB. KpaTHble e AMHUIIBI KOJIMYECTBA BEUIECTBA — MUJUIMMOJb U KMJIOMOJIb,



MUJUTAMOJIIPHAs. M KWJIOMOJSIPHAsT MacChl BEIIECTBA, MHWUIMMOJSPHBI M KHJIOMOJISPHBIN
00BEeMbI Ta3000pa3HbIX BELIECTB.
PacuyeTsl ¢ ucronb30BaHUEM MOHATHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCa», «MOJISIPHBII
00bEM razoBy, «IIOCTOSTHHAS ABOTAIPO».
PacyerHble 3agaun. 1. Beraucienre MoJIipHON MacChl BEIIECTB 10 XUMHYECKUM (popmyiiam. 2.
Pacuetsl ¢ ucnosib30BaHUEM MOHSATUH «KOJIUYECTBO BEUIECTBA», «MOJSIPHAS MACCay, «MOJISIPHBIN
00BEM ra3oBy», «IOCTOSTHHAS ABOTapo».
HMemoncrpanuu. [lomydenue o3ona. OOpasisl O6eI0ro U ceporo oJioBa, OEIOT0 W KPACHOTO
dochopa. HekoTopsle MeTauibl U HEMETaJUIbl KOJWYECTBOM BemiectBa 1 Mmoib. Monenb
MOJISIPHOTO 00BeMa ra3000pa3HbIX BEIIECTB.
Jlaboparopubie ombIThL. 5.03HaKOMIIEHHE C KOJUIEKIUSMHU MeTaiioB. 6. O3HaKomiieHHE C
KOJUICKIIUSIMA HEMETAJLJIOB.
IIpenmeTHbIe pe3yabTaThl 00yYeHU:

VYuyamuecs: JOJDKHBI yMeThb XapaKTepPU30BaTh CBSA3b MEXKIY COCTABOM, CTPOCHHUEM U CBONCTBAMU
METAJIJIOB U HEMETAJUIOB. XapaKTepu3oBaTh (U3MUYECKUE CBOWCTBA HEMETAJUIOB. BBIUHCIATH
MOJIIPHYIO Maccy 1o (Gopmysie COeUHEHHsI, MacCy BEIIECTBA M YUCIIO YACTHUIL 110 U3BECTHOMY
KOJIMUECTBY BelllecTBa (M oOpaTHbIe 3a7aun), 00bEM rasa 1o KOJIUYEeCTBY, MacCy OMpeaeIEHHOTO
00BEMa WK YKCITa MOJIEKYJI ra3a ( M1 OOpaTHBIE 3a/1a4H).
Yyaiuecss TOJDKHBI 3HATh oOIIMe (PU3MYEecKre CBONCTBA METAJUIOB, ONpeelieHne MOHATUN
«MOJTB», «MOJISIPHASI Maccay, ONpeIelicHue MOJISIPHOTO 00bhEMa ra3oB.

MertanpeameTHble pe3yJibTaThbl 00yYeHHs

VYyamuiicst 101KEH YMETh: COCTaBISATh HA OCHOBE TEKCTA CXEMbI, B TOM YHCIIE C TPUMEHEHUEM
cpeacts UKT;

CaMOCTOSITENbHO O(OPMIISITH OTYET, BKIIFOYAIOIIUI OMKMCAaHUE SKCIIEPUMEHTA, €ro Pe3yIbTaToB,
BBIBOJOB, HUCIIOJIB30BaTh TaKoOH BUI MBICJICHHOI'O (I/meaanoro) MOACIINPOBAHUA, KaK 3HAKOBOC
MoJIeJIMpOBaHHUE (Ha IpUMEpe YPaBHEHHM XUMHUECKHUX PEaKIHii); pa3inuyaTh 00beM U
COAEPKAHUE TTOHATHIA.

Tema 4 . CoenuneHust XuMu4yeckux 3jiemMmeHToB (15 uacoes)
Crenenp okucieHus. CpaBHEHHE CTENIEHM OKUCIIEHUS M BaJIEHTHOCTH. OmpeneleHne CTENEeHU
OKHCJICHHS 3JIEMEHTOB 110 XUMUYeckoil popmyiie coequnenus. CocrapineHne Gopmys OMHaApHBIX
COeMHEHMH, OOIINH CIIOcO0 UX Ha3bIBaHUS.
buHapHble cO€IMHEHHS METaUIOB M HEMETAJUIOB: OKCHJbI, XJOpPUAbI, CyIbOUIbl U Ap.
Cocranenue ux ¢popmy.
buHapHble coeMHEHUS HEMETAJUIOB: OKCHUbI, JIETyuYle BOJOPOIHBIE COCIUHEHHS, UX COCTaB.
[IpencraBuTenn OKCHAOB: BOJAA, YIVIEKHCIBIM ra3 W HeramieHas u3BecTb. lIpencraBurenu
JIETYYHX BOJOPOIHBIX COEAMHEHUM: XJIOPOBOIOPOA U aMMHAK.
OcHOBaHMs, HMX COCTaB M Ha3BaHUsA. PacTBOopuMOCTh OCHOBaHMH B Boje. TaOnuua
pacTBOPUMOCTH T'MAPOKCUAOB U coiiel B Boje. [IpencraBureny menoden: rTuApOKCUABI HATPHS,
Kanus U Kanpuus. [loHsATHE 0 KauecTBEeHHBIX peakuusax. MHaukatopel. M3MeHeHue okpacku
MHAMKATOPOB B IeIo4yHOU cpene. Kucnorel, ux coctaB n Ha3BaHus. Kiaccudukanust KUCIoT.
[IpencraBuTenn KUCIOT: cepHasi, COsiHAsA U a30THasA. IIoHATHE O 1IKane KMCIOTHOCTH — LIKaja-
pH. I3MeHeHne OKpacku MHANKATOPOB B KUCIOTHOM CpeJie.
Conu kak Mpou3BOJHBIE KUCIOT U OCHOBaHWi. X cocTaB u Ha3BaHMs. PacTBOpuMOCTH cosieil B
Boje. [IpencraBurenu coseii: Xjaopua HaTpusl, KapOoHAT U GocdaT KaabIus.
AMopdHbIE 1 KPUCTAJUINYECKHE BEILIECTBA.
MexmonekysipHble B3auMoAeHcTBUs. THUIBI KPUCTAJUIMYECKUX PEHIETOK: MOHHAs, aToOMHaf,
MOJIEKYJISIpHAsl U METaJUIMUecKas. 3aBUCUMOCTb CBOWCTB BEILECTB OT THUIIOB KPUCTAIIIMYECKHUX
pemeTok. BemecTtBa MOJEKYJNSIpPHOTO M HEMOJEKYJISIPHOTO CTpPOEHUs. 3aKOH IOCTOSHCTBA
cocTaBa Il BELECTB MOJIEKYJIIPHOTO CTPOEHUSI.



YucTeie BemecTBa U cMecH. [IpumMepsl KUAKUX, TBEPABIX M ra3000pa3HbIXx cMmeceil. CBoicTBa
YHCTHIX BEIIECTB U cMeceil. Mx cocraB. MaccoBas m OObEMHAasi JIOJIM KOMIIOHEHTa CMECH.
PacueTsl, cBsI3aHHbBIE C UCIIOJIB30BAHUEM MTOHATUS JOJIS.

Pacyernbie 3amaun. 1. Pacuer maccoBoif 1 00beMHOM /1071€i1 KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brluucnenne MaccoBOil J0JM BELIECTBA B pPacTBOpPE IO HM3BECTHOM Macce pacTBOPEHHOIO
BEIIECTBA W Macce pactBoputens. 3. BeiuncieHue wmaccbl pacTBOPSEMOro BEIIECTBA U
pacTBOpUTENsl, HEOOXOIUMBIX ISl IPUTOTOBJICHUS OIPEIeJICHHON MacChl pacTBOpPa C U3BECTHOM
MacCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.

JMemoncTpamuu. OOpa3ibl OKCUIOB, KHCIOT, OCHOBAaHUN M cojieid. Mojenn KpucTauTmdeCKux
PELIeTOK XJIOpUJia HATpHs, anMasa, okcuaa yriepoaa (IV). KucinorHo-1ienounsie WHIUKATOPHI,
M3MEHEHUE OKPACKU B PA3JIMUHBIX cCpefax. YHUBEPCAIbHBIM HMHIMKATOP M HM3MEHEHUE €ro
OKpacKU B pa3JIMYHbIX Cpe/Iax.

JladopaTopuble onbIThbl. 7.O3HaKOMJICHHE C KOJUICKIUsAMH OKCUIOB. 8.Ompenenenue pH
pacTBOPOB KUCIIOTHI Iesioun U Boabl. 9.0mnpenenenune pH pacTBOPOB JIMMOHHOTO U SIOJIOYHOTO
COKOB Ha cpe3e 1mnoA0B.10.03HakoMIeHne ¢ KoJuieKIusaMHu coiieid. 11. O3HakomiieHHe
KOJUIEKLIIMEH BEIIECTB C pa3HbIM THUIIOM KPUCTAJUIMYECKOM pemieTku. 12. O3HakomiieHue ¢
o0pasiamMu ropHOI MOPOIbL.

IIpakTyeckas padora Ne 2

[IpurotoBneHue pacTBopa caxapa ¢ 3aJIJaHHOM MacCOBOM JOJIEN

IIpeaMeTHBIE pe3yabTaThl 00y4eHHA:

VYyamuecss OMKHBI ~ yMeThb OIPENeNsaTh CTENEHb OKHCIEHUS DJIEMEHTOB B OHHApPHBIX
COCTMHEHUSX, COCTABIISATh (POPMYJIIBI COCTUHEHUI 110 CTEIICHU OKHCIICHHS, HAa3bIBaTh OWHAPHBIE
coequHeHus. OnpenensarTh NPUHAICKHOCTD BEIIECTB K KJIacCaM OKCHJI0B, OCHOBAHUM, KUCJIOT U
coJieH, Ha3bIBaTh MX, COCTABIIATH ()OPMYJIBI. 3HATh KAUYECCTBCHHBIC PEAKIIMU Ha YTICKUCIBIN ra3,
pacro3HaBaHUs MIEIOYeld M KHCIOT. XapaKTepu30BaTh M OOBSICHATH CBOMCTBA BEIECTB Ha
OCHOBAaHMM BUJA XMMHYECKOMN CBS3U U TUIA KPUCTAIMYECKON PEIETKU. BhIUKCIATE MACCOBYIO
JIOJTIO BEIIECTBA B pACTBOPE, TOTOBUTH PACTBOPHI 3aJJAHHOM KOHIICHTPALIMH.
Vuamuecss NOMKHBI 3HATH OIPEICICHUS CTENEHU OKHUCICHHS, 3JIEKTPOOTPULIATENIBHOCTH,
OKCHJIOB, OCHOBAHUW, KUCJIOT U COJIEW, KPUCTAUIMYECKUX PEUIETOK, CMECEH, MAaCCOBOW WIIU
00BEMHOM JTOJIM PACTBOPEHHOTO BEIIECTBA.
MeTtanpeameTHble pe3yJabTaThbl 00y4eHH s
VYyamuiics A0JKeH ymems: pabOTaTh IO COCTaBICHHOMY IUIaHY, HUCIOJIB3YS Hapsgy C
OCHOBHBIMH U JIOTIOJHUTENbHBIE CpPEACTBA (CIPABOUHYIO JHUTEpaATypy, CIOXKHBIE MPUOOPHI,
cpeactBa MKT); ¢ momoipto yuutens oTOMpath sl pelleHus Y4eOHbIX 3ajjad HeoOXOAMMbIe
CJI0OBapH, SHUUKIIONEINH, CIIPABOYHUKH, SJIEKTPOHHBIE JUCKH;
COTIOCTABJIAITh M OTOMPATh MH(GOPMAIIHMIO, TIOJYUYSHHYIO U3 PAa3JIUYHBIX UCTOYHUKOB (CIOBapH,
SHIMKJIONEINH, CIIPABOYHUKH, JIEKTPOHHBIE TUCKU, ceTh IHTEepHeT).
IIpeaMeTHbIE pe3y/abTaThl 00yUeHUsI
VYyamuiicss JOKEH yMETh: 00paIiaTbes ¢ 1abopaTOPHBIM 000PYAOBaHUEM U HarpeBaTelbHBIMU
pudOpaMu B COOTBETCTBUU C TIPaBUJIAMH TEXHUKHU O€30TIaCHOCTH;
BBITIOJHATH MPOCTEUIITNE TPUEMBI PabOTHI C TaOOpaTOPHBIM 000PYAOBaHUEM: JTA0OPATOPHBIM
ITAaTUBOM; CIUPTOBKO#; HAOJIFO1aTh 32 CBOMCTBAMHU BEIIECTB U SBJICHHUSIMU, TIPOUCXOISIINMHU C
BEILECTBAMM; OMHUCHIBATh XUMUUYECKHUI 3KCIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO SA3bIKa U
SI3bIKa XUMUU; JI€TaTh BBIBOJBI 10 PE3YJbTaTaM MPOBEAECHHOIO KCIIEPUMEHTA; TOTOBUTH
PacTBOPHI C ONPEACIIEHHON MacCCOBOM JI0JIEH PACTBOPEHHOIO BEILECTBA; IPUTOTOBUTH PACTBOP U
paccuuTaTh MaCCOBYIO JOJIFO PACTBOPEHHOI'O B HEM BEIIECTBA.
MeTtanpeameTHblie pe3yJabTaThl 00y4eHHU s
VYyamuiicst JOKEH YMETh: CAMOCTOSATEIHLHO UCIIOb30BaTh OMOCPETOBAHHOE HAOIIOICHHUE.
Tema 5. U3mMeHeHus1, npoucxoasimue ¢ Beuecrsamu (14 u)
[TonsiTHE ABNEHUN KaK U3MEHEHUH, TPOUCXOSIIHNX C BEIIECTBAMMU.



SIBneHNnsA, CBSI3aHHBIE C U3MEHEHUEM KPHCTAJUIMYECKOTO CTPOCHHS BEUIECTBA IIPHU IMOCTOSHHOM
ero cocraee, Qu3uueckue sBieHUSA. (DU3NUECKUE SBICHUS B XUMHM: JUCTHILUISALMS,
KpHUCTaNIN3a1ysl, BEITAPUBAHNUE M BO3TOHKA BEILECTB, EHTPUDYTHPOBAHHUE.

SIBneHus1, CBA3aHHBIE C U3MEHEHMEM COCTaBa BEILECTBA, - XUMUYeckue peakuuu. [IpusHaku u
YCIIOBUS NMPOTEKAaHUSI XUMUYECKUX peakuuil. [lonsaTre 06 3K30 - ¥ S3HAOTEPMUUYECKUX PEAKLIUAX.
Peakuun ropeHuss Kak 4YacTHBIM Clydad OJK30TEPMHUYECKMX pPEaKUUW, IPOTEKAlIUX ¢
BBIJICJICHUEM CBETA.

3aKOH COXpAaHEHHS MacChl BEIIECTB. XHUMHUYECKHE YpaBHEHUS. 3HAUEHHE WHJIEKCOB U
k03 duuuento. CocraBiieHUe ypaBHEHUH XUMUYECKUX pEaKIUil.

Pacuetsl o XxuMHuYeCKUM ypaBHEHUAM. Pelenne 3aa4 Ha HaXO0XACHUE KOJIMYECTBA BELIECTBA,
Macchl UM 00beMa MPOAYKTa PeaKLUH 110 KOJMUYECTBY BEILECTBA, Macce WK 00beMY UCXOIHOIO
BelecTBa. Pacdersl ¢ MCIONB30BAHUEM IOHSATHS «JIOJIs», KOTJa MCXOJHOE BEIECTBO JAHO B
BUJE DPACTBOpPA C 3aJaHHOM MAacCOBOM JOJEH PpacTBOPEHHOIO BELIECTBA WM COLCPKHUT
ONPEAEIIEHHYIO JIOJII0 IPUMECEM.

Peakuun pasnoxenus. [lonsaTre 0 CkopocTH XMMHUYECKUX peakuuid. Katanusatopsl. @epMEHTHI.
Peakuun coenuuenus. Karanmutuueckue u HekatanuThuyeckue peakuuu. OOpatumble U
HEoOpaTHMBbIE PEAKIIUH.

Peakuuu 3amenienust. DNEKTPOXUMHUYECKUN psJl HANPSHKEHUN METAJIOB, €r0 HCIOJIb30BAHUE
JUIsl IPOTHO3UPOBAHUS BO3MOYKHOCTH IIPOTEKAHUS PEAaKUMM MEXAy METaUIAMH U pacTBOPaMU
KHCJIOT. Peakiiny BBITECHEHHSI OJJHUX METAIIJIOB U3 PACTBOPOB UX COJIEH JPYTUMU METaJUIAMH.
Peakiun oOmena. Peakuuum HeWTpanuzanuuu. YClIOBUS NPOTEKaHUs peakuuil oOMeHa B
pacTBopax /10 KOHLA. TUIbl XUMUYECKUX PEaKLMM (MO0 MPU3HAKY «YHMCIO M COCTAaB MCXOJHBIX
BEIIECTB M IMPOAYKTOB peaklUi») Ha IpuUMepe CBOMCTB BOAbl. Peakius pasnoxeHus -
ANEKTPOJU3 BOAbl. Peakuuy coenvHEHUs - B3aMMOJICHCTBHE BOJIBI C OKCHJIAMU METAUIOB U
HemeTayuioB. [loHsATne «ruapokcuiel». Peakuny 3amelieHuss - B3aUMOJEHCTBUE BOABI C
MICJIOYHBIMHU M IIEIOYHO3EMETIbHBIMI MeTaiaMu. Peaknnu oOMeHa (Ha mpumepe THUAPOIIN3a
cynb(huIa aTOMUHUA U KapOuaa KaubIus).

Pacuernble 3agaun. 1. BpruucieHne no XMMHMYECKMM YPaBHEHHMSIM MacChl WJIM KOJIMYECTBA
BELIECTBA 110 U3BECTHOM Macce WINM KOJIMYECTBY BEUIECTBA OJHOIO U3 BCTYIAOIIUX B PEAKIIHMIO
BEIIECTB WJIM MPOJYKTOB peakuuu. 2. BrluucieHune macchl (KOIMYecTBa BELIECTBA, 00bEMa)
MIPOJyKTa peaKlUH, €CJIM U3BECTHA MACCA UCXOAHOIO BEILIECTBA, COACPKALIETO OIMPEIEICHHYIO
JoJiro npuMmeceil. 3. Boiuncienue Macchl (KOJIMYECTBA BEIIECTBA, 00beMa) MPOAYKTA pEaKlnu,
€CJIM U3BECTHA Macca pacTBOPa U MaccoBasl J0JIsl paCTBOPEHHOT'O BEILIECTBA.

Jemoncrpanuu. Ilpumeps! ¢pusudeckux sipjaenui. 1.[1naBnenne napaguna.2. Bosronka iona
win OeH30iHON kucnoTel. 3.PacTBopeHune okpamieHHbIX coiei. 4. uddy3us aymmcTeix
BEIIECTB C TOpsIlEd JIaMIIOYKU HakaluBaHWs. [IpuMeppl XMMHUECKHMX SIBICHMN: a) rOpeHue
MarHusi; 0) B3auMoOJIeHiCTBHE COJSTHOM KHCIOTBI C MpamMoOpoM MM MEJIOM; B) IOJy4YeHHE
ruapokcuaa wmenu (I); T) pacTBOpeHHME TOMYYEHHOTO THAPOKCHIA B KHUCJIOTax; )
B3anmojeiicteue okcuaa Meau (II) ¢ cepHoOl KHUCIOTON NMpU HAarpeBaHWU; €) pa3jIoKEHUE
NepMaHraHaTa KaJlus; ) B3aUMOJICHCTBUE pa30aBICHHBIX KUCIOT C MeTauilaMu. PasnoxxeHue
NEPOKCH/IA BOJIOPO/Ia TOMOLIBIO AMOKCHIA MapraHIia.

JlaGopatopusbie onbIThl. 13.IIpokanuBaHre Meau B IUIAMEHU CIUPTOBKM WIIM TOPEIKH. 14.
3amerienue Meau B pactBope xiopuiaa meau (1) sxenesom.

IIpakTuyeckas padora Ne 3

[Tpu3HaKM XMMHUYECKUX PEaKIUi U UX KIacCUPUKALIHSL.

IIpenmeTHble pe3yJbTaThl 00y4eHHs

VYyamuiics [I0JKEH YMETh: HCIONb30BaTh IIpU XapaKTePUCTHKE BEIIECTB IMOHATHS:
«TUCTHIUTALIUS, «TIEPETOHKa», «KPHUCTAIIU3ALMS», «BBIIApUBAHUE», «(UIBTPOBAHHUEY,
«BO3TOHKA, WM CyOIMManus», «OTCTauBaHHUE», «IEHTPU(DYTUPOBAHHE», «XUMHUYECKas
peaKkIua», «XUMHYECKOE YPaBHEHHE», «PEAKIHMU COEAMHEHHS», «pPEaKLUUU pa3ioKeHUs»,
«peaky OOMEHa», «PEAKIMH 3aMELICHUS», «PEAKIUHM HEUTpAIU3aLUn», «IK30TEpMUYECKUE



PEAKLUN», «IHAOTEPMHUECKUE PEAKIIUN», «PEAKIIMU TOPEHHSD, «KAaTAIU3aTOPbD, «(EPMEHTHI»,
«obpaTuMble  peakIuu»,  «HEOOpaTHUMbIE  peaKIuh»,  «KATAIUTHYECKUE  PEaKLUun»,
CHEKaTAIMTUYECKUE PEAaKUMHW», «PAJ AKTUBHOCTH METAIUIOB», «THAPOJIN3)»; YyCTaHABIINBATH
OPUYMHHO CJICJICTBEHHBIE CBSI3UM MEXAY (U3MYECKMMU CBOMCTBAMH BEIECTB M CIIOCOOOM
paszeneHus cMmeceil; OOBACHATh 3aKOH COXPAaHEHHUs] MacChl BELIECTB C TOYKHM 3PEHUS aTOMHO-
MOJIEKYJISIPHOTO YYEHMS; COCTaBJISATh YPaBHEHHMS XHMHUYECKUX pEakLUUid Ha OCHOBE 3aKOHa
COXPAHEHHUS MacCChl BELIECTB;

OINMCHIBATh PEAKIIMU C TIOMOIIBIO €CTECTBEHHOIO SI3bIKa U A3bIKA XUMUH;

KJaccu(puIupoBaTh XMMUYECKHE PEAKLIMU 10 YUCILY M COCTaBy UCXOIHBIX BELIECTB U MPOTYKTOB
peakuuu; TeroBoMy 3 QEKTy; HANpaBICHUIO NMPOTEKAHUS PEAKLUUH; YYaCTHIO KaTaau3aTopa;
UCIOJIb30BaTh TAOJIUIy PAaCTBOPUMOCTHU ISl ONPEEICHNS BO3MOKHOCTH TPOTEKAHUS PeaKkIui
00MEHa; 3JIEKTPOXUMHUYECKUI psa HalpsDKEHUH (aKTUBHOCTH) METAUIOB JJI ONpEENICHUs
BO3MO)KHOCTH NPOTCKAaHUS DPEAKLMM MEXIy MeTaulaMH W BOAHBIMU DPACTBOPAMM KHUCIIOT U
coJieii; HaOJI0IaTh M ONKCHIBATh MPU3HAKU M YCJIOBUS TEUYEHUS XMMHUYECKHUX PEaKLUil, J1enaTh
BBIBOJIbl Ha OCHOBAHUM aHaIM3a HaOJIONEHUH 3a SKCIEPUMEHTOM; IMPOBOAUTH PACUETHI 110
XUMHUYECKHM ypaBHEHUSM Ha HAXOXKJACHUE KOJIMYECTBA, MACCHl HJIM 00beMa MPOAYKTa PEaKIHu
10 KOJIMYECTBY, Macce WIN 00bEeMY MCXOJHOI'O BELIECTBA; C UCIOJIb30BAHUEM TOHATHS «JI0JIS»,
KOIJJa UCXOJIHOE BEILECTBO JIaHO B BHJIE PACTBOPA C 3aJaHHOW MAacCOBOM JI0JIE PaCTBOPEHHOIO
BELIECTBA UJIU COLECPKUT ONIPENEICHHYIO JOJII0 IPUMECE.

MertanpeameTHbie pe3yJibTaTbl 00y4eHH s

VYyamuiics 10JKEeH YMETh:

COCTABJISITh HA OCHOBE TEKCTAa CXEMBI, B TOM 4Hncie ¢ npuMeHeHueM cpencts KT,
CaMOCTOSTENILHO 0(OPMIIATh OTYET, BKIIOYAIOLIMM ONMCAaHUE 3KCIIEPUMEHTA, €ro Pe3ysbTaToB,
BBIBOJIOB; UCIIOJIb30BaTh TAKOW BHJ MBICIEHHOTO (M€aJIbHOT0) MOJEIMPOBAHUS, KaK 3HaKOBOE
MOJEIUpPOBaHNE (Ha MpHUMepe YpaBHEHUM XUMMUYECKMX peakLuil); pasziauyaTb 0O0beM H
COAEP)KAHUE TTOHATHIA.

IIpenmeTHble pe3yJibTaThl 00yUeHH s

VYyamuiicss T0JDKEH yMETh: 00palaThes ¢ JabopaTOpHbIM 000PY0BaHUEM M HarpeBaTesIbHbBIMU
npuOopaMy B COOTBETCTBUU C NPaBUIAMU TEXHUKHU 0€30M1aCHOCTH;

BBINOJIHATh NpOCTEHIINE MpueMbl paboThl ¢ Ja00paTOPHBIM 00OPYZOBaHUEM: JTAOOPAaTOPHBIM
HITaTUBOM, CHHpTOBKOﬁ; Ha6J'IIOI[aTB 3a CBOMICTBAMH BCIICCTB U ABJICHUAMU, IIPOHUCXOAAIIUMU C
BELIECTBAMM; OIHCHIBATH XMUMHUYECKUN HKCIEPUMEHT C IIOMOILNBI0 €CTECTBEHHOTO SI3bIKa U
SI3bIKa XUMHU,

JIeNIaTh BBIBOJABI IO pE3yJIbTaTaM IIPOBEJEHHOIO JSKCIIEPUMEHTA; TOTOBUTH pacTBOPBI €
OIIPEJIETICHHON MacCOBOM JI0JIEW pacCTBOPEHHOTO BEIIECTBA; IPUTOTOBUTH PACTBOP U PACCUMTATh
MacCOBYIO JIOJIFO PACTBOPEHHOI'O B HEM BEIIECTBA.

MertanpeameTHble pe3yJibTaThbl 00yUeHHs

VYyamuiics 0IKEH yMeTh: CaMOCTOSITENIbHO UCIOIb30BaTh OMOCPEI0BAHHOE HAOII0ACHHUE.

Tema 6. PactBopenue. PacTtBopsl. CBOMCTBA pacTBOPOB 3JICKTPOJIUTOB(18 u)

PactBopenue kak ¢uznko-xumuueckuil mporecc. [lonarue o rugparax U KpucTasIOTUApaTax.
PactBopruMocTs. KpuBble pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPJBIX
BEUIECTB OT TeMIieparypbl. HachlllleHHble, HEHACBIIEHHbIE U TEPECHILICHHbIE PacTBOPHI.
3HaueHUe pacTBOPOB JJIsl IPUPOJIBI U CENBCKOTO XO35MCTBA.

[TonsiTe 00 3JEKTPOIUTUYECKON NUCCOLMALUU. DIEKTPOIUTHI M HEIJIEKTPOIUTHL. MexaHu3m
JUCCOLMAIMU  DJIEKTPOJIUTOB €  PA3IMYHBIM  TUIIOM  XUMHUYECKOH cBs3u. CrTeneHp
AIIEKTPONIUTUYECKON Aucconuaniy. CHIIbHBIE U ClIa0ble AIEKTPOJIUTHI.

OcCHOBHBIE TIOJOXEHUSI TEOPUU DJIEKTPOJUTHUECKON Jucconranuu. IoHHBIE ypaBHEHUs
peakiuii. YcioBUsS MPOTEKaHUs peakiuu oOMeHa MEeXAy d3JEKTPOJIUTaMH /0 KOHLIA B CBETE
VOHHBIX [TPEICTAaBICHUMN.

Knaccugukanus noHOB U X CBOICTBa.



Kucnorel, ux xknaccubukamus. Jluccomumanus KHCIOT W WX CBOMCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON AucconMrai. MoJeKyIspHble U HOHHBIE YPAaBHEHHUS PEAKUUWA KHUCIOT.
B3auMozeiicTBue KHCIOT C METalUIaMU. OJIEKTPOXUMHUYECKHUU PSAJ HANpPSHKEHUH METaJlIoB.
B3aumopeiicTBue KUCIOT C METalaMM M OKCHUJAMU METaJIOB. B3amMopeilcTBue KHUCHOT C
OCHOBAHUSIMHU - peaklus HeuTpaiusauuu. B3zauMopeiictBue KUCIOT ¢ cossimMu. VMcnonb3oBanue
Ta0IMIBI PACTBOPUMOCTHU VIS XaPAKTEPUCTUKN XUMHUYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux kinaccuukamnus. Jlucconuanuss OCHOBaHMN M WX CBOWCTBA B CBETE€ TEOpPUU
ANEKTPOJIUTUYECKON Auccolanui. B3anmMoaeicTBUE OCHOBAaHUW C KHUCJIOTAMH, KHCIOTHBIMU
OKcHAaMH H coisiMHu. lcmonb3oBaHue TaONMIBI PACTBOPUMOCTH JJII  XapaKTEPUCTHKU
XMMHYECKUX CBOMCTB OCHOBAHWH. Pa3nokeHuMe HEpacTBOPHMMBIX OCHOBAHUM IIPU HAarpeBaHUU.
Comnu, ux knaccudukamus u gucconuarnus B ceere TO/l. pasnuunbix THHOB coneil. CBoMCTBa
COJIEl B CBETE€ TEOPUHM IJIEKTPOJIMTHYECKOW JHCCOLMAaUMM. B3auMonencTBue cojerd ¢
METaJUIaMM, YCJIOBHUSl IPOTEKaHUs OSTUX peakuui. B3aumopeiicTBue cojied ¢ KHCIOTaMHu,
OCHOBaHUSIMU U coyisiMU. Vcrnonb3oBaHue TaOMUIBI PACTBOPUMOCTH JJIsi XapaKTEPUCTUKHU
XUMUYECKUX CBOMCTB COJIEH.

O60061eHne cBeieHuit 006 oOKcHIax, X KiIaccu(uKaui 1 XUMUYECKUX CBOMCTBAX.
I'eneTnyeckue psAabpl METAUIOB W HEMETAUIOB. ['eHeTnueckas CBsI3b MEXAYy KiaccaMu
HEOPTraHWYECKUX BEIIECTB

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUH.

OrnpeziesieHre CTETICHU OKHUCICHUS JUIsl 3JIEMEHTOB, 00pa3yOIIMX BEIIECTBA Pa3HBIX KIJIACCOB.
Peakuuu wonnoro obOmena u OBP. Oxucnurenb HU BOCCTAaHOBUTENb, OKHCICHHE U
BOCCTaHOBJICHHE.

Peakuuu woHHOro oOMEHa U OKHCIMTEIbHO-BOCCTAHOBUTENbHBbIE peakiuu. CocTaBieHUe
YPaBHEHUN OKUCIIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOOM AJICKTPOHHOTO OallaHca.
CBoiicTBa IPOCTHIX BEIIECTB - METAJIJIOB U HEMETAJIIOB, KUCJIOT U COJIEH B CBETE MPECTaBICHUN
00 OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIX MPOIECCaX.

JemoHcTpanuu. VcnbiTaHue BEUIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTh. 3aBUCUMOCTh
ANEKTPOINPOBOJHOCTH YKCYCHOM KHMCJIOTHI OT KOHILIEHTpauuu. B3auMoaencTeue HMHKa ¢ CEpoi,
COJITHOM KHCIIOTOH, Xaopuaom meau (II). 'openne maruusi.

JlabopaTopuble onbIThbl. 15. Peaknuu, xapakTepHble 1 pacTBOPOB KHUCIOT (COJSHOW WK
cepHoit). 16. [lomyueHue u cBoiicTBa HEPACTBOPUMOTO OCHOBAHUS, HAIPUMEP THAPOKCUIA MEIU
(I). 17 .B3aumopeiicTBHE pacTBOPOB XJIOpUIa HATpUsi W HUTpara cepebpa. 18. Peakuuwy,
XapaKTepHbIe ISl PAcTBOPOB Imeioyeil (TUAPOKCHIOB HaTpus Wi kanus). 19. Peakmum,
XapakTepHbIe I pacTBOpoB coiied (Hampumep, mia xuopuaa meau (II)). 20. Peakuwuw,
XapaKkTepHbIe Ui OCHOBHBIX OKCHUIOB (Hampumep, AN OKcuaa Kambiusi). 21. Peakium,
XapakTepHBIE JIsI KUCTOTHBIX OKCUIOB (HAPUMED, IS YTIIEKUCIIOTO rasa).

IIpeameTHbIe pe3yabTaThl 00y4eHUS

VYyamuiics JOJDKEH YyMETh: HCIIONb30BAaTh IPU  XapAKTEPUCTUKE IPEBpALICHUN BEIIECTB
MOHSATHUS: «PACTBOP», «IJIEKTPOIUTHUECKAS TUCCOLUALUA», «IIEKTPOIUTHDY, «HEINEKTPOIUTHD,
«CTETEeHb JUCCOIUALNNY», «CUJBHBIC SJEKTPOJIUTH), «CIIa0ble DJIEKTPOJIUTHI», «KATHOHBI,
«aHHUOHBD», «KHUCIIOTBI»,KOCHOBAHUN», «COIN», «UOHHBIE PEAKIUN», «HECOIe00pasyrolue
OKCH/IBI», «COJIE00pa3yIoNne OKCHIb», «OCHOBHBIE OKCHJIBI), «KHUCIOTHBIE OKCHJIBD), «CPEIHUE
COJIN», «KHUCIIBIE COJM», «OCHOBHBIE COJIM», «TE€HETUYECKHH pAI», «OKUCIHUTEIBHO -
BOCCTAHOBUTEIBHBIC  PEAKIUM»,  «OKUCIUTENb»,  «BOCCTAHOBUTEIB»,  «OKHCIICHHE),
«BOCCTAaHOBIICHHE»;,  OMHUCBHIBATH  PACTBOPEHHE  KaK  (U3UKO-XUMHUYECKHH  IPOIIecC;
WUTFOCTPUPOBATh ~ NPUMEPaMH  OCHOBHBIC  TIOJIOKEHHUST  TEOPHUH  DJICKTPOJIUTHUYECKON
JIMCCOIMAIIMY; TEHETUYECKYI0 B3aMMOCBS3b MEXKIY BEUIECTBaMHU (IMPOCTOE BEHIECTBO — OKCHUJ
— THAPOKCHUJT — COJIb);  XapaKTepu30BaTh OOIIME XWMHUUYECKHE CBONCTBA KHCJIOTHBIX H
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAHMM M COJIEM C TO3ULUNA TEOPUH 3IEKTPOIUTUUYECKON
JIUCCOITUAIINH; CYIITHOCTD JIEKTPOTUTHIECKON JUCCOIUAIIMH BEIIECTB ¢ KOBAJCHTHOM MOJISPHOM
U HMOHHOW XMMHYECKOH CBS3bIO; CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINiA;
MPUBOAUTH TMPUMEPHI PEAKIHMi, TOATBEPKIAIONUX XUMHUUYECKHE CBOWCTBA KHCIOTHBIX U



OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAaHMH W COJIEH; CYIIECTBOBAHHME B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHMYECKUX BEIECTB; KJIACCU()UIUPOBATh XUMUYECKUE PEAKIIMU 110
«M3MEHEHUIO CTEMEeHEeW OKUCICHHS D3JEMEHTOB, OOpa3yloIIMX pearupyrolie BeIIeCTBay;
COCTaBJIATh YPABHEHHUS DSJICKTPOJMTHUYECKOW JUCCOLMALMU KHCJIOT, OCHOBAaHMH W COJICH;
MOJIEKYJISIDHBIE, TIOJHBIE W COKpAllleHHbIE HWOHHBIE YPABHEHUS pPEAKUUA C Yy4acTUEM
AJIEKTPOJIMTOB; YPABHEHUs OKUCIUTEIBHO - BOCCTAaHOBUTEIBHBIX PEAKLUN, MCIIOJIb3Ys METOJ
JJIEKTPOHHOTO OajlaHCa; YpaBHEHMSI pPEaKIMil, COOTBETCTBYIOIIMX IOCIIEIOBATEILHOCTH
(«uenouykey») MNpeBpaliEHU HEOPTaHUYECKUX BELIECTB

Pa3IMYHBIX KJIACCOB; ONPEAEINIATh OKUCIUTENb U BOCCTAHOBUTEIb, OKMCIIEHUE U BOCCTAHOBIICHUE
B OKHMCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX PEAKLMIX; YCTAHABJIMBATh IIPUYMHHO CIICICTBEHHbIC
CBSI3M: KJIACC BELIECTBAa — XMMHUYECKUE CBOMCTBA BEILECTBA; HAOIIOAATh U OMHUCHIBATh PEAKIIUU
MEXy 3JEKTPOJIUTAMHU C IOMOIIbIO €CTECTBEHHOIO (PYCCKOrO WJIM POJHOTO) SI3bIKAa M SI3bIKA
XUMUHU; IPOBOJUTH OMNbITHI, IMOATBEPKIAOIINE XHUMHYECKHME CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEIECTB.

MertanpeameTHble pe3yJbTaTbl 00yYeHHs

Yyamuiics 10JKeH YMEeTh: JieNlaTh TOMETKH, BBIMUCKH, INTUPOBAHUE TEKCTA;

COCTaBJIATh JIOKJAJ; COCTaBIATh Ha OCHOBE TEKCTa IpadUKH, B TOM YHUCIE C HPUMEHEHUEM
cpenctB MKT; BrameTs TakuM BHAOM H3JI0XKEHHS TEKCTa, KaK PacCyXJCHHE; HCIIOJIb30BaTh
TaKOM BHJI MBICIIEHHOTO (M/1€aJbHOT0) MOJEJIMPOBAHUSA, KaK 3HAKOBOE MOJIEIMpOBaHUE (Ha
npUMepe ypaBHEHUU peakUuid UCCOLMALMM, WOHHBIX YpPaBHEHHUI peakiuii, Modypeakiuit
OKHCJIEHUS BOCCTAaHOBJICHMUS);

pa3ianyaTh KOMIIOHEHTBI JIOKa3aTelabCTBa (TE3UC, apryMeHThl W (OpMy J0Ka3aTeNbCTBA);
OCYLIECTBJIATh IPSIMOE UHAYKTUBHOE JI0Ka3aTEIbCTBO.

Tema 7. IlpakTuky™m . CBoOiicTBa pacTBOPOB 3JIEKTPOJUTOB. (2 yaca)
IIpakTuyeckas padora Ne 4

«Pemenue ykcnepuMeHTaJbHOE 32124 o TI/1»

IIpakTuyeckas padora Ne 5

«CBoMCTBA KHCJIOT, OCHOBaHMI, coJieil B cBeTe TI/»

IIpenmeTrHble pe3yJbTaThl 00y4YeHHS

VYyamuiics 10JKeH yMeTh: oOpamarbes ¢ J1ab0paTopHbBIM 000pPYJOBaHHEM M HarpeBaTeIbHBIMU
npubopamMy B COOTBETCTBUHU C IpaBUJIAMHM TEXHHKH O€30IIaCHOCTH; BBINOJIHATH MpOCTEHIINe
npueMbl  oOpamieHust ¢ J1a0OpaTOpHBIM  000pyJOBaHMEM: Ja0OPaTOPHBIM  IITAaTHBOM,
CIHMPTOBKOM; HaOMI0NaTh 3a CBOMCTBAMHU BEIIECTB M SBICHHUSIMH, HPOUCXOJSAIUMH C
BEIIECTBAMM; ONUCHIBATh XUMUYECKUI IKCIIEPUMEHT C TOMOIIbIO ECTECTBEHHOT'O S3bIKA U SI3bIKA
XUMUU;

JlenaTh BBIBOJIBI 110 pe3yJIbTaTaM IIPOBENCHHOIO dKCIIEPUMEHTA.

MertanpeameTHbie pe3yJbTaTbl 00y4YeHHs

VYyamuiicss OJDKEH YMETh: OMNpeaeNsaTh, HCXOAsS W3 Y4YeOHOW 3amadyu, HEO0OXOJAMMOCTH
HEMOCPEACTBEHHOIO0 WJIM OIOCPEOBAHHOIO HAONIOJIEHHS; CaMOCTOSTENbHO (OPMHPOBATH
IpOrpaMMy KCIIEpUMEHTA.



Conep:xanue nporpammsl (9-i KJacc)
BBenenue. O01mas XapakTepucTUKAa XUMHYECKHX 3JIEMEHTOB M XUMHYECKUX PeaKIHii.
IMepuonuyeckuii 3akon u [lepuoanyeckas cucrema
xumunuyeckux 3jementoB /I. U. MenaeneeBa (5 1)
XapakTepucTuKa 3JEMEHTa I0 €ro IMOoJOoXKeHHI0 B [lepuonnueckoll cUCTEME XUMHUYECKHX
anemenToB J[. . MenzeneeBa. CBolicTBa OKCUIOB, KUCIIOT, OCHOBaHHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJINTUYECKON JUCCOLMALMM U OKHUCJICHUSA-BOCCTAHOBJIEHUA. [loHSATHE O mepexomHbIX
aneMeHTax. AM(OTepHOCTh. ['eHeTHIeCKuii psil IepexogHoro 3eMeHTa. [lepuoaudeckuii 3aKoH
n llepuoamyeckas cucrema xumuyeckux osieMeHtoB [[. WM. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW U HEXXUBOU NPUPOABI. XMMUYECKUN COCTaB SAApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKUE OJJIEMEHThl B KIETKAX JKUBBIX OpPraHU3MOB. Makpo- U MHKPOIJIEMEHTHI.
O060011eHNe CBEIEHUI 0 XUMHUECKUX PEAKIIUAX.
JlaGopaTopHbie ONBITHI.
1. IlomyueHue TruApPOOKCHJIA LMHKA W HCCIENOBAaHUE €ro CBOMCTB. 2.MojeinrpoBaHue
noctpoenus llepuoandeckoit cucteMbl xuMuueckux osnementoB JI. WM. MenneneeBa. 3.
3amemenue xkenesoM menu B pactBope cyinbdara memau (II). 4. 3aBUCHMOCTH CKOPOCTH
XUMUYECKOM peaklUMH OT MPUPOJbl PEarupyrolluX BELIECTB HAa NPHUMEpPE B3aUMOICHCTBUSA
KHCJIOT C METAJIJIAMHU.

IIpeaMeTHbIE pe3y/bTaThl 00yUeHUsI

VYyamuiics 10JKeH ymems:

WCIIO0JIb30BaTh MPH XapaKTEPUCTUKE MPEBPAIICHUIN BEIIECTB MOHITHS: «XUMUUYECKAsI PEaAKIIUs,
«peaKlUU COCTUHEHUSY, «PEaKUUU PA3I0KEHUSD), «PEaKIIUU OOMEHA», «PEaKIUU 3aMEeLICHUS,
«peaKIUu HEUTpAIM3AIN», «IK30TEPMUUYECKUE PEAKIUN», «IHIOTCPMUUYECKHE PEAKIIHI,
«O0paTUMBble pEaKkIuu», «HEOOpaTUMBIE pPEaKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC
peaKIm», «rOMOTCHHBIC PEAKIUN», «TETEPOrCHHBIC PEaKIMN», «KATATUTHUYECKHUE PEaKIun,
«HEKATAIMTUYECKHE PEeaKIMW», «TerIoBOM H(P(PEeKT XUMUYECKOW peakiuu», «CKOPOCTh
XUMHUYECKOH PEaKIUU», «KaTaJIM3aToOp»; XapaKTepHU30BaTh XUMHUYECKHE 3JIEMEHTBI |—3-r0
NEepUOIOB M0 MX mosnoxeHuto B Ilepuogmueckoil cucreme xumuueckux siaemeHtoB J[. W.
MeHnneneeBa: XMMHYECKHH 3HAK, IOPSAKOBBIM HOMEp, II€pUOA, Tpymmna, IOATpyMIa,
OTHOCHUTEJIbHAs aTOMHAasi Macca, CTpOeHHe aToma (3apsij a1pa, Yuciao MPOTOHOB U HEMTPOHOB B
a1ipe, 00I1ee YUCIIO 3IEKTPOHOB, PACIIPEIEICHUE JIEKTPOHOB M0 3JIEKTPOHHBIM CIIOSIM, IIPOCTOE
BellecTBO, ¢GopMyIia, Ha3BaHHWE W THI BBICIIETO OKCHJIIA U TUIPOKCHUIA, JIETYYEro BOJIOPOJAHOTO
COCIMHEHUS (IIJI1 HEMETAJIOB); XapaKTepHU30BaTh OOIIME XUMHUYECKHE CBOMCTBA aM(OTEpPHBIX
OKCHUJIOB M THUAPOKCHJIOB; NPHUBOAHUTH MPUMEPHl PEAKUUN, MOATBEPKAAIONINX XUMUYECKUE
CBOMCTBa aM(OTEPHBIX OKCUIIOB U THAPOKCUJIOB; 1aBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKITUN
MO0 YHCIy M COCTAaBy HCXOJHBIX BEHIECTB W TPOAYKTOB pEAKIMH; TEIIOBOMY 3(PdeKTy;
HalpaBJICHUIO TMPOTEKAHUSI PEAKIMU; W3MEHEHUI0 CTETNEeHEH OKHUCICHHUS  JJIEMEHTOB;
arperaTHOMY COCTOSTHUIO UCXO/HBIX BEIIECTB; yUYaCTUIO KaTaau3aTropa;

OOBSICHATh M TPUBOJUTH TMPUMEPHI BIMSIHUS HEKOTOPHIX (PakTOpoB (MpHpoaa pearupyromux
BEILECTB, KOHIIEHTpAllMs BEIIECTB, MJaBJIEHUE, TEeMIEparypa, KaTalu3arop, MOBEPXHOCTh
COTIPUKOCHOBEHUSI PEarupyroIINX BEIIECTB) HA CKOPOCTh XMMHYECKUX PEaKInii; HAOMI0AaTh U
OTMKCHIBATh YPABHEHUS PEAKIINI MEX]y BEIIECTBAMHU C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIN
POJIHOTO) SI3BIKA U SI3bIKA XUMUU;

MeTtanpeameTHble pe3yJabTaThl 00y4eHHU s

VYyamuiicss 10/12KeH yMenb: ONPENeaTh 1eb YIeOHON NeATEIPHOCTH C TTOMOIIBIO YUUTENS U
CaMOCTOSITENIbHO, HMCKAaTh CPEACTBA €€ OCYIIECTBICHHUs, paboTas MO IJIaHy, CBEPSTh CBOU
JEUCTBUSI C IO M TPU HEOOXOJUMOCTH HCHPABISITH OIMMOKA C TOMOIIBIO YUHUTENI W
CaMOCTOSITENIbHO; COCTaBIISAITb AHHOTALIMIO TEKCTa; CO3/1aBaTh MOJEIU C BBIJIECJICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTAa ¥ TMPEJACTABIECHHEM WX B MPOCTPAHCTBEHHO-
rpadguyueckoil WM 3HAKOBO-CUMBOJIMUYECKON Qopme; ompenenst BHIbI KIacCUPUKALNN
(ECTeCTBEHHYIO U UCKYCCTBEHHYIO); OCYIIECTBIISITh MPSIMOE JIEAYKTUBHOE JOKA3aTeIbCTBO.



Tema 1. Meranasi (16 4)
[Tonoxxenue meramnoB B [lepuoanueckoit cucteMe xumuueckux annemeHToB . M. Menpaeneena.
Merannudeckas KpPUCTAJUTMUECKAs pelieTka W MeTaIM4ecKas XUMHUYecKas cBs3b. OOmue
¢usznveckue cBoiricTBa MeTauioB. CIUtaBbl, X CBOWCTBA M 3HAYCHHE. XUMHUYECKHE CBOMCTBA
METaJVIOB KaK BOCCTAHOBHTEJICH, & TAK)KE B CBETE UX IOJIOKEHHUS B 3JICKTPOXUMHYECKOM Py
HarpspKeHuH MeTauioB. Koppo3ust MeTaiioB U crmocoObl 00pbObI ¢ Hel. MeTaibl B pupo/Ie.
O6u1me cnocoObl UX MOTYYCHHUS.
OO0masi XapakTepuCTHKA IIEJOYHBIX MeTalJioB. Metaisl B npupojae. OOmme crnocodbl ux
nonyyeHusi. Ctpoenue artomoB. lllenouynsie Metamabl — mpocThie BemiecTBa. BakHeliue
COCIMHCHUS IIECJTIOYHBIX METAIOB — OKCH[bI, THAPOKCHABI U COJU (XJOpUIbI, KapOOHATHI,
cynb(darhl, HHUTpPaAThl), MX CBOWCTBA W MPUMEHEHHE B HapOJHOM Xo3sicTBe. KamuitHbie
ya0OpeHHUsI.
OO0mas xapakTepuCTHKA 3J1eMEHTOB IJ1aBHOM nmoarpynnsi 11 rpynmnel.
Ctpoenune aromoB. Illlenouno3eMenbHble MeETAIBI — MPOCThIE BellecTBa. BaxkHeiue
COCIMHEHUS IIEIOYHO3EMENIbHBIX METAUIOB — OKCHJIbI, TUAPOKCUABI U COJU (XJIOPHUIBI,
KapOOHAThl, HUTpPAThl, cyibdaThl, (ocdaThl), UX CBOKWCTBA U MPUMEHEHHE B HAPOIHOM
XO3SICTBE.
AJIIOMHHHH.
Crpoenue atoma, (pu3uveckre W XHMHUYCCKHUE CBOHCTBa mpocTtoro BemiectBa. CoenuHEHUs
QTFIOMHUHHS — OKCHJ U THAPOKCH, MX aM(OTEpHBIA XapakTep. BakHeWme coiu aatOMUHUS.
IIpuMeHeHne antOMHUHNS U €70 COCIUHEHUMN.
Kene3so.
Crpoenne atoMa, (QU3MYECKHE W XHUMHUYECKHE CBOWMCTBA MPOCTOrO BemlecTBa. | eHETHYECKUE
psanel Fe+2 u Fe+3 .
Baxneiimme conu xene3a. 3HaueHUE Kejle3a U €ro COSAMHEHUN JUIsi MPUPOABl U HAPOJHOTO
XO03sicTBa.
JleMOHCTpaL M.
OOpa3ibl MENOYHBIX M MIEIOYHO3EeMEeIbHbIX MeTauioB. OOpasnsl crutaBoB. B3anmopeiicTBue
HaTpusl, JIUTUS W KaJlblusid C BOJAOM. B3anmopeiicTBHE HATpusi MU MarHusi C KHUCJIOPOIOM.
BzaumopeiictBue meramioB ¢ Hemetamamu. [lomyuenue rugpokcuaos xkenesa (I1I) u (1I1).
JlabopaTopHbIe ONBITHI.
5. O3HakomiieHHe ¢ oOpa3mamu MeTaiioB. 6. B3aumonelicTBHE pacTBOPOB KUCIOT M COJEH C
Metaimamu. 7.I1omydeHne ruipoKcria Kanblys U UCCIEI0BAHNE €T0 CBOKCTB.
8. Ilonyyenne ruapokcua aJlOMUHUS U UCCIIEIOBaHUE er0 CBOMCTB. 9 KadecTBeHHbIE peakun
Ha KaTHOHEI JKeJie3a.
IIpeameTHbIe pe3yabTaThl 00y4eHUS
VYyamuiics 10J1KeH ymems:
WCIIOJIb30BaTh MPU XapAKTEPUCTHUKE METAJUIOB M MX COCAUHEHUU TMOHATUSA: «METAJUIbD», «PS.
aKTHBHOCTH  METAJNIOB»,  «IIEJOYHBIE  METaUIbl»,  «IICJIOYHO3EMENIbHBIE  METaJlIbl»,
UCIIOJIb30BaTh UX IMPU XapaKTEPUCTUKE METAUIOB; JaBaTh XapaKTEPUCTHKY XUMHUYECKHX
AJIEMEHTOB-METAJJIOB (IIEJIOYHBIX METAJIJIOB, MAarHus, KajbIlvs, aJIOMHHUS, >K€Je3a) MO0 HX
nonoxkeHuro B llepuogmueckoit cucreme xumuueckux osnemeHtoB J[. M. Menneneesa
(XMMHYECKHUH 3HAK, TTOPSIKOBBIA HOMED, TIEPHO/I, TPYIINA, TOATPYIINA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHHe aToma (3apsia sapa, YUCIO MPOTOHOB M HEHUTPOHOB B siApe, OOIIee YUCIO
AJIEKTPOHOB, pacCHpee/ieHue OJJIEKTPOHOB IO DJEKTPOHHBIM CIIOSIM), TMPOCTOE BEIIECTBO,
dbopMyIa, Ha3BaHUE W TUI BHICIIETO OKCUAA U TUAPOKCUIA); HA3bIBATH COSAMHEHUS METAJIIOB U
COCTaBJISITH MX (POPMYJIBI IO HA3BAHHUIO;
XapaKTepU30BaTh CTpOCHHE, o0IIMe (U3NYEeCKHe U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METaJIOB;
OOBSCHATh 3aBUCHUMOCTh CBOWCTB (MJIM TPEICKAa3bIBaTh CBOWCTBA) XUMHUYECKHX 3JIEMEHTOB-
METaJUIOB (paguyc, METAUINYECKHE CBOMCTBA 3JIEMEHTOB, OKHCIUTEIHLHO-BOCCTAHOBHUTEIIHHBIC



CBOICTBa 3JIEMEHTOB) M 00pa3yeMbIX UMH COECIUHEHHH (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX
OKCHUJIOB M THUAPOKCHJIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT IIOJIOXKEHHUS B
[Tepuonnueckoii cucreme xumuueckux anemeHToB J[. M. MenneneeBa; omuceiBaTh oOIIHe
XUMUYECKHE CBOMCTBA METAJIOB C TIOMOIIbIO €CTECTBEHHOT'O A3bIKA U S3bIKa XUMHH; COCTABIIATh
MOJIEKYJIIPHBIE YPABHEHHUSI PEAKIIM, XapaKTePU3YIOIUX XUMUYECKHE CBOMCTBA METAJIIOB M UX
COCIMHEHUH, a TaKXKe JIEKTPOHHBIE YPaBHEHUS IMPOIIECCOB OKUCICHUSI-BOCCTAHOBJICHHUS;
YPaBHEHUsI JJIEKTPOJUTUYECKON JUCCOUMALMU; MOJEKYJISPHBIC, IOJHBIE MU COKpALICHHBIE
MOHHBIC YPaBHEHUS PEAKIIMI C y4aCTHUEM JIEKTPOIUTOB;

YCTaHABIMBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXK/y CTPOCHUEM aTOMa, XUMUYECKOHN CBA3BIO,
TUTIOM KPUCTAJUTMYECKON PEIIeTKH METAJUIOB M UX COCTUHEHHH, MX OOIUMU (PU3NICCKUMU U
XUMUYECKUMH CBOMCTBAMU;

ONUCHIBATh XMMHUYECKHE CBOMCTBA IWICJNIOYHBIX M IICJIOYHO3EMEIbHBIX METAJUIOB, a TaKkKe
ATIOMHUHUS U JKeJie3a U UX COCJUHEHHH ¢ MOMOIIBI0 €CTECTBEHHOTO (PYCCKOrO HIIM POJIHOTO)
S3bIKA U SI3bIKA XUMUH;

BBIMIOJIHATh, HAOMIOJaTh UM ONMCHIBATH XHUMHYECKHUH OSKCIEPUMEHT IO PacHo3HABaHUIO
BOKHEUIIUX KAaTHOHOB METAJUIOB, THAPOKCHJ - HMOHOB; JKCIIEPUMEHTAJIILHO MCCIIEI0BATh
CBOMCTBA METAJUIOB M MX COEJUHEHUH, pElIaTh >3KCHEPUMEHTAJbHBIE 3aJaud IO TeMe
«MeTaiubl»; ONMUCHIBATh XUMUUYECKHUI IKCIIEPUMEHT C IMTOMOIIBIO €CTECTBEHHOTO SI3bIKA M SI3BbIKA
XUMHUH; TPOBOAWTH pacyeTbl MO0 XUMHUYECKUM (opMylIaM U ypaBHEHUSM PEAKIIHIA,
MPOTEKAIOIIUX C YYACTHEM METAJIOB U UX COCTUHEHUMN.

MeTtanpeameTHblie pe3yJabTaThl 00y4eHHs

VYyamuiics A0JzKeH ymemp: paboTaThb MO COCTABICHHOMY IUIaHY, MCIONb3Yysl Hapsgy cC
OCHOBHBIMH M JIOMIOJHUTENIbHBIE CPEICTBA (CIPABOYHYIO JHUTEPATypy, CIOXKHBIE MPUOOPHI,
cpenctBa MKT); ¢ momompio yuuTesss oTOMpaTth IS PEeIIeHUs Y4eOHBIX 3a71ad HEOOXOIMMbIe
CJI0BapH, SHUUKIIONEINH, CIIPABOYHUKH, 3JIEKTPOHHBIE JUCKH;

COIIOCTABJISITh U OTOMPATh WH(GOPMAIIMIO, TIOJYUYSCHHYIO U3 PA3IUYHBIX UCTOYHUKOB (CIOBapH,
SHIUKJIONIEIUH, CIIPABOYHUKHU, JIEKTPOHHBIE TUCKU, CETh MIHTEepHET);

MPEICTaBIITh WHGOPMALMIO B BHJC TAOJIHI], CXEM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpeacts UKT;

0hOpMIIATH CBOM MBICITH B YCTHOW U MHUCHbMEHHOM PEUYU C YUETOM CBOMX YUEOHBIX U KUZHEHHBIX
pEYEBBIX CUTYyalui, B TOM yucie ¢ npuMeHennem cpeacts UKT;

COCTaBJISITh PELIEH3MIO HAa TEKCT; JOKa3aTEeIbCTBO OT IPOTHUBHOTO.

Tema 2. IIpakTukym 1. CBolicTBa META/IJI0B M UX COCMHEHHUH (2 1)

1. OcymiecTBieHre LENOYKH XUMHUYECKUX TMpeBpamieHuil. 2. IlomydyeHue wu cBoiicTBa
COeMHEHUN MeTaioB. 3. PelleHune 5HKCIEpUMEHTANBHBIX 3a/ad Ha paclo3HaBaHHE U
MOJy4Y€HUE COETUHEHUIM METalIOB.

IIpeameTHbIe pe3yabTaThl 00y4eHUS

VYyamuiicst 10J15KeH ymemp:

oOpartatecs ¢ 1abopaTopHbIM 000pYAOBaHUEM U HarpeBaTelbHBIMH MPUOOPAMH B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKHU O€30TTaCHOCTH;

HaOII01aTh 32 CBOMCTBAMH METAJUIOB U UX COCIMHEHUN U SBJICHUSMHU, IPOUCXOSIIUMH C HUMU;
OTNHUCHIBATh XUMHUUYECKHH IKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO S3bIKAa M SI3bIKA XUMMUU,
JienaTh BBIBOJIBI IO pe3yJIbTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

MeranpeameTrHbie pe3yJbTaThl 00y4eHUsA

Yvyamuiicst 10J1KeH ymemp:

OTIpeNIeNsATh, UCXOAS U3 y4eOHOW 3amaur, HEOOXOJAMMOCTh HWCIIOB30BAHUS HAONIOACHUS WA
HKCIIEPUMEHTA.

Tema 3. Hemerauinl (25 4)

OO0mass xapakTepuCTUKa HEMETAIOB: MoJIokeHne B [leproamdeckoil cucTeMe XHUMHUYECKHX
anemenToB JI. 1. MeHneneeBa, 0COOCHHOCTH CTPOEHHUS aTOMOB, JIEKTPOOTPUIIaTeTbHOCTE (D0)
KaK Mepa «HEeMETAJUIMYHOCTY, pan D0. Kpucramnmyeckoe cTpoeHue HEMETANIOB — MPOCTHIX



BeniecTs. Asmorponusa. Pusndyeckue CBOWCTBA HeMeTauloB. OTHOCUTEIIBHOCTh IOHSATUHI
«METaJuI» U «HEMETAILI.

Bonopoa. Ilonoxenue Bomopoaa B Ilepuoanueckoit cucrteme xumuyeckux siemento [, U.
MengeneeBa. CtpoeHue aroma U MoJIeKyjbl. PU3NUECKHUE U XMMUYECKHE CBOWCTBAa BOJOPOJA,
€ro IOJy4YeHUE U IPUMECHEHHUE.

Bona.

Crpoenune Moisekynbl. Bogoponnas xumuueckas cBs3b. PU3N4eCKUEe CBOWCTBA BOABI. AHOMAIUU
CBOWCTB BOAblL. ['mapodunbHbie u ruapodoOHBIE BemecTBa. XHMHUYECKHE CBOWCTBA BOJIBI.
KpyroBopor Boabl B mnpupoae. Bopooumctka. Aospauus Boabl. bbITOBBIE  (QUIBTPBI.
MunepanbpHble BoAbl. JUCTHIIIIMPOBaHHAs BO/IA, €€ MOJIy4EHUE U IPUMEHEHUE.

O0mas XxapaKTepUCTUKA IaJIOTeHOB.

Crpoenue atoMoB. IIpocTble BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xiaope, 6pome, prope u iione. [IpumeHnenue rajjoreHoB 1 UX COeAMHEHUI B
HapOJIHOM XO35IHCTBE.

Cepa.

Crpoenue aToMa, aJuIOTPOITUs, CBOMCTBA U PUMEHEHHEe poMOndeckoii cepbl. Oxcuns cepsl (IV)
u (VI), ux nonydenue, cBoicTBa U npuMeHeHne. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHHE B
HapOAHOM X03sicTBe. [I[pON3BOACTBO CEPHOM KUCIIOTHI.

A3or.

CrpoeHue aToMa M MOJIEKYJIbI, CBOMCTBA IPOCTOrO BellecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA,
noiay4yeHue u npumenenue. Coin aMMOHMS, UX CBoiicTBa U npumenenue. Okcuapl azora (II) u
(V).

A30THas KHMCJIOTa, €€ CBOMCTBA M MpuMeHeHue. HuTpaTsl 1 HUTPUTHI, IpodiieMa UX COAep KaHus
B CEITbCKOXO03SHCTBEHHON NPOIYKIIHH. A30THBIEC yI00pEHUSI.

Docdop.

Crpoenne aroma, auIOTPONHsA, CBOWCTBA Oenoro u KpacHoro ¢ocdopa, uX NpUMEHEHHE.
OcHoBHble coemuHeHus: okcuna (ochopa (V) u oprodochopnas kucinora, GocdaTsl.
®dochoprbie y1oOpeHHs.

Yraepon.

CrtpoeHue atoma, alsIoTponus, cBoiicTBa Moaudukanuid, npumenenne. Oxcuasl yraepoaa (1I) u
(IV), ux coiictBa u npumenenue. KapOoHaThl: KaJbLUT, COJa, MOTAIl, UX 3HAUE€HHE B MPHPOJIE
Y J)KM3HU YeJIOBEKa.

Kpemuuii.

CrtpoeHue aToma, KpUCTAIIIMYECKUM KpEeMHUI, ero cBoicTBa M npuMeHeHne. OKCUJ KpeMHUs
(IV), ero npupoansie pasHOBUAHOCTH. CHIMKAThl. 3HaYEHUE COEIMHEHUH KpEeMHHS B KUBOU U
HexuBoM npupoze. [IoHaTHe 0 CHIIMKAaTHON MPOMBIIIJIEHHOCTH.

JleMoHCTpal UK.

OOpa3upl rajJloreHoB — MPOCTHIX BELIECTB. B3auMmoJelcTBUE TalloT€HOB C HAaTpUeM, C
altoMuHueM. BeITecHeHHne XxjiopoM OpoMa MM oaa U3 pacTBOpPOB uX cojeil. B3aumoneiicteue
Cepbl ¢ METAJIJIaMH, BOJIOPOAOM U KHCIIOpoAOoM. B3aumoaeiicTBie KOHIIEHTPUPOBAHHOM a30THOM
KHCIIOTHI ¢ Menpto. Ilornonienne yriem pacTBOPEHHBIX BELIECTB MM ra3oB. BoccraHoBieHue
Meau U3 ee okcuaa yriieM. O0pasiibl IpUPOIHBIX COSTUHEHHH XJopa, cepbl, hochopa, yriiepoaa,
KkpemHusA. OOpasiibl BaXXHEHIINX U1 HAPOJHOI'O X03sHcTBa Cynb(haToB, HUTPATOB, KApOOHATOB,
docdaron. OOpa3Isl cTEKIa, KEPAMHUKH, IIEMEHTA.

JlabopaTopHbIe ONBITHI.

10. Usrorosnenue rumncoBoro ormeyarka. 11. O3HaKOMIIEHHE ¢ COCTAaBOM MHUHEPATHHON BOIBI.
12. KayectBeHHas peakiusi Ha rajnoreHua - nonsl. 13. [lomydyeHue u pacrno3HaBaHue KUCIOPOJIA.
14. Topenue cepsl Ha BO3yxe U B Kuciopoze. 15.CroiicTBa pa30aBIeHHON cepHOM KUCIIOTHI. 16.
CoiicTBa pa36aBiIeHHOI a30THON KUCIOTHL. 17. B3aumojeiicTBue KOHIIEHTPUPOBAaHHON a30THOM
KHCIIOTHI ¢ Meipio. 18.PaciosnaBanme gocdaros, kapooHaToB, cHiauKaToB. 19. O3HaKOMIICHHE C
00pa3iaMu CUIIMKATHON MPOMBIIUIEHHOCTH.

IIpeaMeTHbIe pe3y/bTaThl 00y4eHHUs



VYyamuiicst 10J15KeH ymemp:

UCIIOJIb30BaTh MPU XapPAKTEPUCTHUKE METAJUIOB M UX COCIWHEHUM MOHSTHS: «HEMETaJUIbD»,
«TaJIOTeHbI», «aJUIOTPOIHBIC BHIOM3MEHEHUS», «KECTKOCTh BOJBDY, «BPEMEHHas >KECTKOCTb
BOJIbD», «IIOCTOSTHHASL )KECTKOCTh BOJIBD», «00IIast 5)KECTKOCTh BOJIBI»;

JaBaTh XapaKTePUCTHKY XHWMHUYECKUX DJIEMEHTOB - HEMETauloB (BOAOPOJa, TIajOreHOB,
KHCJIOpO/a, cephl, a3oTa, hocdopa, yriepoaa, KpeMHUs) MO UX noyiokeHuo B [lepuonnyeckoit
cucteMe XuMuueckux aeMmeHtoB J[. M. MenneneeBa (XMMUYECKUN 3HAK, TIOPSIKOBBIA HOMED,
nepuoj, Ipymna, MOArpyIa, OTHOCUTENIbHAs aTOMHas Macca, CTpoeHue aroma (3apsa sapa,
YHUCIIO IPOTOHOB U HEHUTPOHOB B sijipe, OOIIEe YUCIIO AJIEKTPOHOB, paclpeiesieHue 3IEKTPOHOB
1O DJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (pOpMyJia, Ha3BaHWE M THII BBICIIETO OKCHIA U
TUAPOKCHAA, (hOpMYIIa U XapakTep JETYy4ero BOJOPOIHOTO COSAMHEHHUS);

Ha3bIBATh COEJAMHEHUS HEMETAJIOB M COCTABIIATh UX (hOPMYJIbI IO HA3BAHHIO;

XapaKTepu30BaTh CTpOeHHE, oOlIe (PU3NUYEeCKHe U XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJJIOB; OOBSICHATH 3aBUCHMOCTH CBOWCTB (WJIM MPEACKAa3bIBaTh CBOMCTBA) XMMHYECKHX
3JIEMEHTOB-HEMETAUIOB (paJuyC, HEMETaNIMYeCKUEe CBOWCTBA JJIEMEHTOB, OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOICTBAa 3JEMEHTOB) W 00pa3yeMbIX HMH COEAMHEHUH (KHCIOTHO-
OCHOBHBIE CBOWCTBA BBICIIUX OKCHUIOB M THUAPOKCUIOB, JETYYHX BOJOPOJHBIX COCIUHEHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA) OT mosiokeHus B llepumonnueckoil cucreme
xuMmudeckux 3neMeHToB 1. . Menneneesa;

OIKCHIBATh OOIME XMMUYECKHE CBOMCTBA HEMETAIJIOB C MOMOIIBIO €CTECTBEHHOTO (PyCCKOTO
WJIM POJIHOTO) SI3bIKA U SI3bIKAa XUMHH;

COCTaBJISITh MOJIEKYJIIDHBbIE YpPaBHEHHS! peaKLui, XapaKTepU3YIOLIMX XHMHUYECKUE CBOMCTBA
HEMETAJUIOB U HX COCIMHEHUH, a TaKKe JIIEKTPOHHBIE YPAaBHEHUSI MPOIECCOB OKHCIICHUS-
BOCCTAHOBJIEHMSI; YPAaBHEHUS BJIEKTPOIMTUYECKOM AMCCOLMALMM;, MOJIEKYJIIpHBIE, IOJIHbIE U
COKpAIllECHHbIE HOHHBIE YPAaBHEHUS PEAKIIUNA C YYACTHEM SJIEKTPOIHUTOB;

YCTAHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY CTPOEHUEM aTOMa, XUMUYECKOU CBS3bIO,
TUIIOM KPUCTAJUTMUECKOM PelIeTKH HEMETANIOB U UX COeIMHEHUH, X OOIMMMH (PU3NYECKUMU U
XUMHYECKMMM CBOWMCTBAMHU; OIIMCHIBAaTh XHMHUYECKHME CBOMCTBAa BOJOPOJA, TIaJOTEHOB,
KHCIIOpOJia, cephl, a3ora, (ocdopa, rpaduTa, aliMasa, KPeMHUS U UX COCTUHEHHI C TOMOIIBIO
€CTECTBEHHOT'O SI3bIKA W SI3bIKa XMMUU; OMHCHIBATH CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJBI U
BBITIOJHATh COOTBETCTBYIONIMI WM XHMHUYECKUH OSKCIEPUMEHT; BBINONHATH, HAOMIOAaTh U
ONMCHIBaTh XUMHUYECKHM HKCIEPUMEHT IO paclo3HaBaHUIO HOHOB BOAOpOJa W aMMOHWUS,
cyabdar-, KapOoHaT-, CUIIMKaT-, hocdat-, XI0pua-, OpoMuI-, HOUA-UOHOB; IKCIIEPUMEHTAILHO
UCCJIEIOBaTh CBOMCTBA METAJUIOB M MX COEIMHEHUH, pelarh 3KCIEPUMEHTAJIbHBIE 33Ja4H 10
teMe «HeMerauibl»; ONMMCHIBATH XUMUUECKHUI SKCIIEPUMEHT C TIOMOILBIO €CTECTBEHHOTO S13bIKa U
S3bIKa XUMHUHU; TPOBOAUTH pacueThl MO XHUMHYECKUM (opMysaM M ypaBHEHHSIM pEaKIIHil,
MPOTEKAIOIIUX C YYACTUEM HEMETAJUIOB U UX COCITMHEHHII.

MertanpeameTHble pe3yJibTaThbl 00yUeHHs

Yyamuiics 10J1KeH ymemp:

OpraHM30BBIBATH y4eOHOE B3aMMOJEICTBHE B IpyIe (pacupelensTh poJid, J0rOBapUBaThCS
IpyT ¢ APYTOM | T. 1.); MPEABUAETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUI;
MOHMMATh IMPHUYMHBI CBOEro Heyclleéxa W HaXOIUTh CIOCOOBI BBIXOJA M3 3TOH CUTyaluu; B
UAJIOTe C YYUTElleM YUYUThCS BBIpAOATHIBATh KPUTEPUU OLEHKU W OINPEAETSATh CTENEHb
YCHEIIHOCTH BBIMOJHEHUS CBOEW paboThl U pabOThl BCEX, UCXOJs U3 MMEIOLIUXCS KPUTEPUEB,
COBEPILIEHCTBOBaTh KPUTEPUM OLEHKH U TOJIb30BAaThCSA UMHU B XOJ€ OLIEHKM M CAMOOLEHKH;
OTCTaMBaTh CBOKO TOYKY 3pPCHHs, apTyMEHTHUPYS €€; IMOATBEPKIaTh apryMeHTHhl (aKTamu;
KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO; CIyIIaTh JPYTUX, MbITATbCS MPUHUMATH JIPYTYIO
TOYKY 3peHHs, OBbITh TOTOBBIM H3MEHHMTHb CBOIO TOYKY 3pEHHsS; COCTaBIATH pedepar IO
orpenienieHHol (opme;

OCYIIECTBIISATh KOCBEHHOE Pa3euTENIbHOE 10Ka3aTeIbCTBO.

Tema 4. [IpakTukym 2. CBoiicTBa cOeIMHEHU HEMETAILIOB (2 4)



1. PemeHue 5KCHepUMEHTANBHBIX 3aJad Ha TMOJIy4YeHHE COCIUHEHHM HEMETalIoB U

W3y4YECHUE UX CBOWCTB.

2. llomyuenue, cobupaHue U paclo3HaBaHHUE ra30B.
IIpenmeTHble pe3yJibTaThl 00yYeHH s
Yyanuiics 10J1:KeH ymems:
oOpatatecs ¢ 1adopaTopHbIM 000PYAOBaHUEM U HarpeBaTeIbHBIMH IPUOOPAMH B COOTBETCTBUHU
C MpaBUIaMH TEXHUKU O€30M1aCHOCTH;
HaA0JII0/1aTh 332 CBOMCTBAMM HEMETAJNIOB M MX COCIMHEHUHN W SIBICHUSMHU, IPOUCXOASIUMU C
HUMU;
ONMCHIBATh XUMHYECKHH 3KCIEPHUMEHT C IOMOIIBI0 €CTECTBEHHOIO (PYCCKOTO WJIM POAHOIO)
A3bIKA U S3bIKa XUMHUH;
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA.
MeTanpeameTHble pe3yabTAaThl 00y4YeHUs
Yyamuics 10JIKeH ymemns:
OTIpeeNATh, UCXOJs U3 yueOHOW 3ahauu, HEOOXOJUMOCTh HCIOJIb30BaHUS HAONIONECHUS WU
IKCIIEPUMEHTA.
Tema 5. Opranudeckue coennnennsi ( 11 gacos).

BemiecTBa oprannueckrue U HEOpraHMUeCKUe, OTHOCUTEIbHOCTD MOHATHS «OPraHUYECKHE
BelecTBay. [IpuymHBI MHOr0OOpa3usi OpPraHUYECKUX COeNUHEHUH. XHMHUECKOE CTPOCHHUE
OpraHMYECKUX COeAUHEHUI. MOoNeKyspHbIEe U CTPYKTYpHbIE (POPMYJIbI OPTraHUYECKUX BEILIECTB.
Meran u s3TaH: cTpoeHue Mojekyid. ['opeHue meraHa W 3TaHa. JleruapupoBaHHE STaHa.
[Ipumenenue MeTtaHa. XHMHYECKOE CTPOCHHE MOJIEKYJIbl JTWJeHA. JIBoWHas CBS3b.
B3aumopeiictBue stuieHa ¢ Bojao. Peakuuu nonuMmepusauuu 3tuiieHa. llonustunen u ero
3HaueHue. [loHsATHE O mpeenbHbIX OAHOATOMHBIX CIIUPTAX Ha MPUMEpPAaX METAHOJIa U 3TAHOJIA.
TpexatoMuslil ciupt — raunepud. [ToHsTre 06 anpaeruaax Ha MpuUMepe YKCYCHOTO allbJIeTH/IA.
OxucneHue anpaerua B KUCIOTY.

OnHOOCHOBHBIE Ipe/ieIbHbIE KAPOOHOBBIE KUCIOTHI HA MPUMEpE YKCYCHOM KHCIOoThl. Ee
cBoiictBa M mpumeHeHue. CTeapuHOBas KHUCIOTAa KakK IPEACTaBUTENb >KMPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu stepudukanyu u NMoHATHE O CIOXKHBIX 3¢pupax. JKupbl Kak clokHble 3QUpPbI
[JIMIEpUHa U KUPHBIX KUCIOT. IloHsATHe 00 amuHOKMCHOTax. Peakuuu MOJMKOHJEHCAIUH.
benku, ux crpoenue u 6uonorudeckas poisb. [lonstue 06 yrineBonax. ['nmoko3a, ee cBoiicTBa u
3HayeHue. Kpaxman u nemronosa (B CpaBHEHUH), X OMOJIOTHYECKast POJIb.

JeMoHcTpanuu. Mozenu MOJEeKya METaHa U IPYyTHUX YIVIEBOJOPOJAOB. B3anmoneiicreue
3TUJIEHa ¢ OpPOMHOM BOOI U pacTBOpOM nepMmaHranara kKaiaus. OOpasibl 3TaHOIa U TIULEPHHA.
KauecTBeHHast peakuus Ha MHOrOaTOMHbIE CHHPTHL. [loydyeHue yKCycHO-3THUIIOBOTO 3dupa.
OwmsbuieHue sxupa. B3auMmoneiicTBue TIUIOKO3bI ¢ aMMMa4yHBIM pacTBOPOM OKcHJa cepedpa.
KauectBennast peakunust Ha kpaxmas. Jloka3zaTenbCcTBO Haiduuusd (PYHKIMOHAJIbHBIX TPYyNI B
pacTBOpax aMUHOKHCIOT. ['opeHne OeskoB (IIepcTH WM NTHYBUX MepbeB). L[BeTHbIe peakuuu
OenKoB.

JlabopaTopusbie onbiThl. 20. M3rotoBieHue monened MOJNEKyJ yriaeBOIOpoAoB. 21.
CaoiicTBa rmuepuHa. 22. BzaumoaelictBue rioko3sl ¢ ruapokcuoMm meau (1) 6e3 narpeBanus
Y TIpY HarpeBaHuu. 23. BzaumoaencTeue kpaxmana ¢ H010M.

IIpenmeTHbIe pe3yabTaTbl 00yYeHUA:

VYyamuecs JOKHBI YMeThb OIPEENSATh KAaueCTBEHHBIM M KOJWYECTBEHHBIN COCTaB
BElIECTBA OPraHMYECKOro BEIIECTBA, OMpPENEISITh OOJACTH MPaKTUYECKOrO MpPHUMEHEHUs
OpPraHMYECKUX BEILECTB, CBOMCTBA U AEMCTBHE HA OPIraHU3M OPTaHUYECKUX BELIECTB.

VYyamuecs: J0KHBI 3HATh XUMHUYECKHE CBOMCTBA HM3y4aeMbIX OPraHMYECKHX BEIIECTB;
XUMHYECKOE 3arpsA3HEHNE OKPYIKAIOLIEH cpeabl Kak CIEACTBHE NPOU3BOACTBEHHBIX MTPOLIECCOB,
CBSI3b MEXKJy COCTaBOM, CTPOECHHEM, CBOMCTBAMHU BEILECTB U MX MPUMEHEHUEM OpraHMYeCKHX
BELIECTB.



MeTanpeamMeTrHble pe3yJibTAaTbl 00yUeHUs:

VYyammiics JODKEH yMeTb: OpraHU30BBIBaTh Yy4eOHOE B3aMMOJEHCTBHE B  TpyIIe,
(pacnpenenarb poyid, IOroBapUBaThCs APYT C APYrOM U T. [.); IPEIBUICTh (IPOTHO3UPOBATH)
NOCJIEACTBHSI KOJUIEKTUBHBIX DELIEHUI; MMOHMMAaTh IPUYUHBI CBOETO HEyCIleXa U HaXOIUTh
CrocoObl BBIXOJIa U3 ATOM CUTYalluy; B JWAJOre C YUYUTEJIEM YUYUTHCS BbIpaOAaThIBATh KPUTEPUU
OLICHKU ¥ OIPEACIIATh CTENCHb YCIICIIHOCTH BBIITOJHEHHS CBOCH PaOOTHI.

TEMA 6. O6061menne 3HaAHUI 0 XUMHUH 32 KypPC OCHOBHO# mkoabl (6 uacos)

@uU3NYeCKUl CMBICII MOPSAJKOBOTO HOMEPAa JJIEMEHTAa B IEPUOJUYECKON cucreme
xumuyeckux avieMeHToB JI. M. MenneneeBa, HOMEpOB Iepuoja U IPyIIbl. 3aKOHOMEPHOCTH
U3MEHEHHUSl CBOMCTB JJIEMEHTOB M HUX COEJUHEHMM B IepUoAax W TIpynmax B CBETE
IPEJCTaBICHUN O CTPOCHUHU aTOMOB 3JIEMEHTOB. 3HAYCHHUE IIEPUOIUIECKOT0 3aKOHA.

THUIIBI XUMHYECKUX CBS3€H U TUIIBI KPUCTAIMYECKUX PEIIETOK. B3auMOCBA3b CTpOCHUS
Y CBOWCTB BEILIECTB.

Knaccudukanus XMMHYECKMX pPEaKIUil MO pa3iuYHbIM MpU3HAKAM (YUCIO U COCTaB
pearupyromux 1 o0pa3yIOUIMXCsl BEIIECTB; TEIUIOBOK A(PQEKT; MCIOIb30BaHUE KaTalIN3aTopa;
HaIpaBlieHUE; U3MEHEHHUE CTENEHE OKUCIEHUS aTOMOB).

ITpocTeie M ciokHbIE BewiecTBa. Meramibl M HeMeTaylibl. ['eHeTHueckue psabpl MeTaa,
HEeMeTalula ¥ mepexomaHoro wmeramia. Okcuabl (OCHOBHBIE, aM(OTEpPHBIE U KHCIOTHBIE),
THJIPOKCUAbl  (OCHOBaHUS, aMQOTEpHble TUAPOKCHIBI M KHUCIOTBI) M COJM: COCTaB,
KIaccupukanuss W OOlIMe XHMHYECKHE CBOMCTBA B CBET€ TEOPHH AJIEKTPOIUTUYECKON
JUCCOLMALMU U NIPEACTABIECHUH O IPOLECCAX OKUCIECHUA-BOCCTAHOBIICHHUS.

IIpeaMeTHbIE pe3y/bTaThl 00yUeHUsI

Yyamuiics X0JIKeH ymems:

WCIIOJIb30BaTh MpPU XapaKTEPUCTHKE METAIIOB M HMX COCAWHEHUN TOHSTHS: «METAJLIbIY,
«HEMETaJUIbD» HCIOJIb30BATh MX MPHU XAPAKTEPUCTUKE; JaBaTh XapaKTEPUCTHKY XUMHUYECKHX
AJIEMEHTOB-METAUVIOB M 3JIEMEHTOB-HEMETAIIJIOB MO UX MOJI0KEHUIO B [lepuoanyeckoii cucreme
xuMuueckux eMeHToB JI. . MenneneeBa (Ha3pIBaTh COCIUHECHHUS] METAJIIOB U COCTABIISITH MX
(GbopMyJIbI 10 HA3BAHUIO;

XapaKTepU30BaTh CTpOCHHE, oOIIre (PU3NUecKre U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METAJIJIOB; BEIISCTB-HEMETAIIJIOB.

YCTaHABIMBATh PUYMHHO-CIIEICTBEHHBIE CBSI3U MEXK/y CTPOEHHUEM aTOMa, XUMUYECKOH CBSI3bIO,
TUTIOM XMMHYECKOW CBSI3M B BEIIECTBAX M HMX COCIWHEHHM, WX OOMMMH (PU3NYECKUMH U
XHUMHUYECKHMHU CBOMCTBAMU;

ONKMCHIBATH XUMUYECKUE CBOMCTBA, XUMHUUYECKUX AJIEMEHTOB; TPOTHO3UPOBATh UX MPUMEHEHHUE.
HKCIIEPUMEHTAIILHO MCCIIEI0OBATh CBOMCTBA METAJJIOB U HEMETAJUIOB U UX COCIUHEHUM, peliaTh
AOKCIEPUMEHTAIbHBIE  3aJlauyd; ONHChIBaTh XUMHYECKHM  JKCIEPUMEHT C  MOMOUIBIO
€CTECTBEHHOTO $3bIKa M f3bIKa XMMHH; MPOBOAUTH PACUETHl MO XUMHUYECKUM (OpMyliaM H
YPaBHEHUSM PEAKIHM, MPOTEKAIOIINX C YHACTUEM METAJUIOB U HEMETAJUIOB, U MX COCMHEHUH.
MeTtanpeameTHblie pe3yJabTaThl 00y4eHH s

VYyamuiicss A0JKeH ymems: pabOTaTh IO COCTaBICHHOMY IUIaHY, HUCIOJB3yS Hapsgy C
OCHOBHBIMH U JIOMIOJHUTENbHBIE CpEACTBAa (CIPABOUHYIO JHTEpaATypy, CIOXKHBIE MPUOOPHI,
cpenctBa MKT); ¢ momoIpio yuuTens oTOMpaTh A pelIeHHs yU4eOHBIX 3a/ad HE0OXOIUMbIe
CJIOBapH, SHIMUKJIONEINH, CIPABOYHUKH, FIIEKTPOHHBIE TUCKU;

COTIOCTABJISITh U OTOMPATh WH(GOPMAIIMIO, TTOTYUYEHHYIO U3 PA3IUYHBIX UCTOYHUKOB (CIOBapH,
SHITUKIIONIEINH, CIIPABOYHUKH, SJIEKTPOHHBIC TUCKH, ceTh HTepHET);



0(OPMIIATH CBOU MBICIIU B YCTHOM M MUCBMEHHOM peU C yUETOM CBOMX Y4EOHBIX U AKH3HEHHBIX
pEUYEBBIX CUTYalUH, B TOM 4Kcie ¢ npumeHeHuem cpeacts UKT;

COCTaBJIATh PELIEH3MIO HAa TEKCT; JOKAa3aTEIbCTBO OT IIPOTUBHOIO.

JInuHOCTHBIE pe3yJIbTaThl 00yYeHH s

Vyamuiics M0JIKeH: 3Hamb U NOHUMAmMb. OCHOBHBIE MCTOPUYECKHE COOBITHSA, CBSA3aHHBIE C
pa3sBUTHEM XMMHUHU M OOILIECTBA; JOCTHXKEHHUS B OOJIACTH XUMHH W KYJIBTYPHBIE Tpaauluu (B
YaCTHOCTH, HAy4YHbIE TPAJHMILIMN) CBOEH CTPaHbl; OOIIEMUPOBBIE TOCTUXKEHUS B 00JaCTH XUMUH;
OCHOBHBIC TPUHIIMITBI ¥ MPaBHJIa OTHOLICHHS K MPUPOJE; OCHOBHI 3J0POBOTO 00pa3a >KU3HH U
310pOBbeCOEPEraroINX TEXHOIOT U]

[IpaBWJia TOBEJCHUS B YPE3BbIUANHBIX CUTYalUsSX, CBA3AHHBIX C BO3JEHCTBUEM pPa3IMUHBIX
BEIIIECTB; OCHOBHBIE IIPaBa U 00A3aHHOCTHU I'pakJaHUHA (B TOM YHCJIE y4alllerocs), CB3aHHbIE C
JMYHOCTHBIM, MPO(ECCHOHATBEHBIM U JKU3HEHHBIM CaMOOTIPE/ICTICHUEM;

COLMAJIbHYIO 3HAYUMOCTb U COJIep KaHue Mpodeccuil, CBA3aHHBIX ¢ XUMUEH;

UCHBIMBIEAMDb . UYBCTBO TOPJOCTH 32 POCCUMCKYI0 XUMUYECKYIO HAyKy U YBaXXEHHE K UCTOPUU
€€ pa3BUTHS; YBaXXECHUE U NPUHITHE JOCTHKEHUH XUMUU B MUpE; JIFOOOBb K NIPUPOJIE; YBAKEHHUE
K OKpYXaroluM (y4daliuMmcsl, yYUTENIsIM, POJUTENSAM U JIp.) — YMETb CIyllaTb W CJIBIIATh
napTHepa, IPU3HaBaTh MPABO KaX/10T0 Ha COOCTBEHHOE MHEHHUE, IPUHUMATh PELICHUS C yU4eTOM
NO3UIMI BCEX YYACTHUKOB; YYBCTBO IPEKPACHOIO M OACTETHMUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MHUPOM BEIIECTB M HUX NPEBPALICHUM; CaMOYBaXCHUE W OSMOLMOHAIBHO-
MOJIOKUTENBLHOE OTHOIIIEHHE K ceoe;

npuU3HaAeamyp: EHHOCTH 370POBbs (CBOET0 M JAPYI'HX JI0/IeH ); HEOOXOJUMOCTh CaMOBBIPAXKECHHUS,
caMopean3aluy, COHAIIBHOIO IPU3HAHMS,

0C03HA6aMb: TOTOBHOCTb (MJIM HETOTOBHOCTb) K CaMOCTOSATENbHBIM IOCTYIIKaM U JIEHCTBUSM,
OTBETCTBEHHOCTb 33 MX PE3YyJIbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTb) OTKPBITO BbIpaxaTb U
OTCTanBaTh CBOKO MO3ULMIO U KPUTUYHO OTHOCUTHCSI K CBOUM ITOCTYIIKAM;

nPoAEIAMYB: SKOJIOTHUECKOE CO3HAHUE; NOOPOXKEIATEIbHOCTh, JOBEPHUE M BHUMATEJIBHOCTh K
JIOASIM, TOTOBHOCTh K COTPYAHMYECTBY M JApYykOe, OKa3aHUIO IOMOIIM TeM, KTO B HeEH
HYXXJaeTcs; O0OOOLICHHBIM, YCTOWYMBBIA M W30MpaTeNbHBI MO3HABATENBHBIM HWHTEpEC,
MHUIIMATUBY U J1I0003HATEIBHOCTh B M3YUYEHUH MUPA BEIIECTB U peaklUii; 11es1eyCTPEeMIIEHHOCTh
U HAcCTOMYMBOCTh B JOCTHKEHMM Li€Jei, TOTOBHOCTh K MPEOJOJEHUIO0 TPYAHOCTEN;
yOeXIEeHHOCTh B  BO3MOXKHOCTH  TO3HAHMS  HPUPOABI, HEOOXOIMMOCTH  Pa3syMHOTO
MCIIOJIb30BaHUs JOCTUKEHUHM HAyKU M TEXHOJIOTHH JIJIsl pa3BUTHSI OOIIECTBA;

yMemp: YCTAaHABIMBATh CBA3b MEXAYy LEIbI0 M3YyYEHUS XUMHUM W TeM, JUId 4YEero OHa
OCYHIECTBIISIETCS (MOTHBAMHM); BBINOJIHITh KOPPUTHPYIOIIYIO CAMOOLIEHKY, 3aKII0YaroIlylocs B
KOHTpOJIE 3a IMpPOLECCOM H3Y4YEHHs XHMHUM W BHECEHHU HEOOXOJUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX 3TalaM U croco0aM M3yueHUsl Kypca XMMUU; BBIIIOJIHATH PETPOCIEKTUBHYIO
CaMOOILIEHKY, 3aKJIIOUYAIOLIYIOCS B OLEHKE Ipolecca M pe3yjbTaTa M3y4EeHHs Kypca XUMHUHU
OCHOBHOM IIKOJIbI, TOJABEICHUN UTOTOB HA OCHOBE COOTHECEHUS LIETIEN U Pe3yJIbTaTOB;

CTPOUTH JKU3HEHHbIE U TMpPO(EeCcCHOHAIbHBIE IJIaHBI C YYE€TOM KOHKPETHBIX COLHAIbHO-
HCTOPUYECKHX, MOJIUTUYECKUX U SKOHOMUYECKHUX YCIOBUI; OCO3HABaTh COOCTBEHHBIE [IEHHOCTH
Y COOTBETCTBHUE UX

IPUHUMAEMBIM B KU3HU PEILIEHUSM; BECTU JUAJIOI Ha OCHOBE PAaBHONPABHBIX OTHOLIEHUH U
B3aMMHOI'O YBa)XKCHMsI; BBIIEISTh HPABCTBEHHBIM aCIEKT NOBEIEHUS U COOTHOCUTH INOCTYIKU
(cBOM M Jpyrux Jojiel) U COOBITUS C MPHUHATHIMU 3TUYECKUMH HOPMAaMH; B TpEJesiax CBOUX
BO3MO)XHOCTEM IPOTUBOAECUCTBOBATh JEWUCTBUSM M BIUSHUAM, NPEICTABISAIOIINUM YIpo3y
’KU3HH, 3J0POBbIO 1 0€30MaCHOCTH JINYHOCTHU U OOIIECTBA.



TemaTu4yeckoe MIIAHHPOBAHUE
8 kaacc (70 yaca)

No Kon-Bo
HanMmeHnoBaHue pasienos, TeM 1acos
1 Beenenne 4
2 ATOMBI XUMHYECKHX DJIEMEHTOB 8
3 [TpocTeie BemecTBa 6
4 CocquHCHNS XUMHYECKUX IJICMCHTOB 14
5 M3mMeHenus, MpoucXoIsIIne ¢ BeIeCTBaMu 12
6 [TpakTukym 1 «IIpocreiiniie onepanuu ¢ BEIIECTBAMU 3
7 PactBopenue. PactBopsl. CBOICTBA PACTBOPOB AJICKTPOJUTOB. 18
8 [IpakTukym 2 «CBoiicTBa pacTBOPOB JIEKTPOIUTOBY» 1
9 Hrorosoe 000011€HHE 2
pesepB 2
Hroro: 70
TemaTHueckoe MIAHHPOBAHUE
9 kuacc (68 yacos)
No Kon-Bo
HaumeHnoBanme pa3ieinos, TeM Hacos
1 OO0m1as XxapakTepruCcTUKa XUMHUYECKUX 2JIEMEHTOB, BEIIECTB U 14
XUMHUYECKHUX PEeaKIIHii
2 XuMudeckasi opranu3arysi mpupoasl. [Ipupoa — HCTOYHUK CHIPhS JUIS 9
XUMHYECKOT0 TPOU3BOJICTBA
3 Meraib 11
4 HemeTamier 21
5 KpaTkue cBeenust 06 opraHM4eCcKHX COSTUHEHUSIX 4
6 O0600611eH1e 3HaHUH IO XMMHH 32 KYPC OCHOBHOM IIKOJIBI 7
HUroro: 68




KanengapHo-remaTu4eckuii NJIaH mo XuMuu, 8 KJIAcC
(70 yacoB, 2 yaca B HeJ1€JII0)

Ne i/
JaTa IMoypouHoe TeMaTH4YeCKOe MJIAHUPOBAHHE
ypOKa

1 XuMus-4acth ectecTBOo3HaHus. [Ipeamer xumun. Bemecrsa.

2 [IpeBpamenus BemiecTB. Ponbs xumun B sxu3Hu obmiecTBa. KpaTkuii
OUYEPK UCTOPHUH PA3BUTHUS XFMHH.

3 [lepuoauueckas cucrema xuMuueckux snemeHToB .M. Menneneena.
3HAKU XUMHUYECKUX DIIEMEHTOB.

4 Xumuueckue (Gopmyisbl. OTHOCHUTEIbHAS aTOMHAs M MOJICKYJIApHas
Macchel. MaccoBas 40 DJIEMEHTA B COSIUHEHUN.

5 OCHOBHBIE CBEICHHS O CTPOSHHUU aTOMOB. MI3MeHEeHus1 B cocTaBe sziep
aTOMOB XMMHUUYECKUX DIJIEMEHTOB. 30TOMEL

6 CtpoeHnue IeKTPOHHBIX 000JI0UEK aTOMOB.

7 V3MeHeHre 4uclia JIEKTPOHOB Ha BHEIIHEM SHEPreTHYeCKOM YPOBHE
aTOMOB XMUMHUUYECKUX DIIEMEHTOB.

8 B3aumopeiicTBue aTOMOB 3JIEMEHTOB-HEMETAIIIIOB MEXKAY COOOM.

9 KoBasieHTHas MOJIIpHAsS XUMUYECKas CBS3b.

10 Meramnueckass XUMUYECKAsT CBA3b.

11 O060011IeHNe U cUCTEMATH3alMsA 3HAHUM 00 dIIEMEHTaX: MeTalax U
HEMETAJUIaX, O BUOAX XUMHUYECKOH CBS3H.

12 KoHnTtposbHas padota 1mo teme "ATOMBI XHMHUYECKHX 3JIEMEHTOB"

13 [TpocThie BemecTBa-MeTaIIbI.

14 IIpocTele BemecTBa-HEMETAIUIBI.

15 KonnuecTBO BemecTna.

16 MossipHbIif 00BbEM T'a30B.

17 Pemmenne 3amad ¢ HMCIIOJIb30BAaHUEM IMOHATHS KOJIMYECTBO BEIECTBA,
MOCTOSTHHAsT ABOTa/Ipo, MOJISIpHAsl Macca, MOJISIPHBIN 00BEM Ta30B

18 O6o06mienne u cucreMarusanus 3Hanuii mo Teme "[Ipocteie BemecTsa"”

19 CTeneHb OKUCIIEHUS.

20 OKCcUIBL.

21 ['uipuibl METAJIOB M HEMETAJLIIOB.

22 OcHoBaHUs.

23 OcHoBaHUs.

24 KucnoTsr.

25 Kucnotsr.

26 Comnn.

27 Coimn.

28 AMop@dHbIE M KPUCTAJUINYECKUE BEIIECTBA.

29 YucTeie BemecTsa U CMECH.

30 MaccoBas 1 00beMHasi 1011 KOMIIOHEHTOB B CMecH (PacTBOpa).




31

O000menue u cucreMarusauud 3HaHUi 110 Teme "CoeauHEeHUs
XUMHUYECKUX JJIEMEHTOB".

32 KonTponbaas pabota o Teme "CoeTMHEHUs XUMHYECKUX JIEMEHTOB"

33 du3uyeckue sIBICHUS B XUMHH.

34 XHMMHUYECKUE PEAKLIUH.

35 XHUMHUYECKUE YPABHCHHUSI.

36 PacueTsl 10 XUMHUYECKUM YPaBHEHUSIM.

37 PacdeThl Mo XMMHYECKUM YPaBHEHUSIM.

38 Peakiuu pasznoxeHus.

39 Peakium coeTMHEHHUS.

40 Peakiuu 3amerenus.

41 Peaxiun oOMeHa.

42 Tunbl XUMHUYECKUX PEAKIIUN HAa IPUMEPE CBOMCTB BOJBI.

43 O0o01menre W cucTeMaTtu3alpsg 3HaHMK 1o TeMe "M3MeHeHus,
MIPOUCXOASIINE C BelecTBamMu'”

44 Koutponbnas pabota mno teme "U3MeHeHMs, TPOUCXOISAIINE C
BemecTsaMu”

45 [IpaBuna TEXHMKH O€30MACHOCTH TMpU paboTe B XUMHYECKOM
kabunere. [Ipuembl oOpamieHust ¢ 1a00opaTopHbIM 000pPYIOBAHUEM H
HarpeBaTeIbHBIMU pUOOpaMu

46 IIpu3HaKU XMMUYECKUX PEAKLUHN.

47 [IpuroToBneHne pacTBopa caxapa M pacdyeT ero MaccoBOil J0JH B
pacTtBope.

48 PactBopenue. PacTBopuMOCTh BelIeCTB B BOJIE.

49 DJIEKTPOIUTHYECKAs JUCCOIHAITHSI.

50 OcHOBHBbIE TIOJIOKEHUS] TEOPUH IEKTPOIUTUYECKON TUCCOLUALIMY.

51 HonHbIe ypaBHEHHS.

52 KucnoTsl, ux kiaccudukanus U CBOHCTBA.

53 Kucnotsl, ux knaccuduxaiys ¥ CBOHCTBA.

o4 OcHoBanusl, UX Ki1accu(UKaIys U CBONCTBA.

55 OcHoBanusl, UX Ki1accu(uKaIys U CBONCTBA.

56 Oxkcuppl, ux KiaccuuKanus U CBOIMCTBA.

o7 Oxkcujpl, ux Ki1accu(uKalys U CBOMCTBA.

58 Coun, uX KJIaccU(UKaIMs U CBONCTBA.

59 Conu, nx Kiaccuukanus U CBOWCTBA.

60 ['eHeTnyeckas CBSI3b MEXAY KJIaccaMU BEIIECTB.

61 O06oOmenne u cucreMaruzanus 3HaHuid 1o Teme '"PactBopenwue.
CBolicTBa pacTBOPOB WIEKTPOJIUTOB'.

62 O06o0OmeHne w cucTeMaru3anus 3HaHWE 1o Teme "PacTtBopenwe.
CBolicTBa pacTBOPOB WIEKTPOJIUTOB'.

63 KonrtponbHas pabora mo teme "PactBopenue. PactBopbl. CBoiicTBa
PacTBOPOB JEKTPOJIUTOB".

64 OKHCITUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITUH.

65 OKHCIHTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

66 Perenne skcriepuMeHTATBHBIX 3a7a4.

67 W ToroBbIii KOHTPOJIB.

68 3agaHus Ha JIETO.

69,70 pe3epB




KanennapHo-rtemaTudeckuii JiaH no xumuu, 9 KJjace
(68 uacos, 2 yaca B HeneI0)

Ne i/
Jara IToypouHoe TemaTH4ecKoe IJIAHUPOBAHHE
YPOKa

1 Ilepponuueckuil 3aKOH M NEPUOAUYECKAs CHUCTEMa XUMHUYECKHUX
sanemenToB /.M. MeneneeBa B cBeTe yUeHHs O CTPOSHUH aTromMa

2 XapakTepHuCTUKa XMMHUYECKOI'0 3JIEMEHTA I10 €0 MOJIO0KEHUIO B
nepuoanyeckoit cucreme J.M. Menpaeneena

3 XapakTepucTuKa XHUMHUYECKOTO »JJIEMEHTa [0 €ro MOJIOXKEHHIO B
nepuoanueckon cucreMe J1.M. Menneneena

4 XapakTepucTuKa XHMHUYECKOT0 3JIEMEHTa MO  KHCIOTHO-OCHOBHBIM
CBOWCTBAM €ro COeMHEHUH. AM(DOTEPHOCTD.

5 [Ipaktrueckas padora Ne 1 « Ilomyuenue m cBoicTBa aM(OTEpHBIX
THJIPOKCHJIOBY

6 Knaccudukanus XuMHUECKUX COSIMHEHHIA

7 Knaccudukanus XuMHYECKUX peakui

8 CxopocTb xumMHueckux peakuuii. Karamus.

9 CxopocTh xumMHuecKux peakuuid. Karanus.

10 OKHCTUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH.

11 OKHCITUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH.

12 [Tpaktuyeckas pabora Ne 2 «M3ydenue (pakTopoB, BIHMSIOMUX HA
CKOPOCTh XUMUYECKOUN PEaKIIum

13 IToBTOpenue u 0600meHne Tembl. [IoaroToBKa K KOHTPOJIBHOMN paboTe

14 Kontponbnaast pabora Ne 1 «OOmasi XapakTepUCTHKa XUMHYECKHX
AJIEMEHTOB, BELLIECTB U XUMUYECKUX PEAKLIUI

15 XumuuecKkasi opranuzanus miaHeTs! 3emis. ['eonornyeckre 060104KH
3emiu. [lone3Hsle nckonaemole.

16 ITonsitue o meramurypruu. [lonydeHne 4epHBIX U [IBETHBIX METAJIOB.

17 [TosryyeHne HEMETAIIIOB

18 [TonydyeHne Ba)KHENIINX XUMUYECKUX COCIUHEHUN

19 [TonydyeHune BaKHENIIUX XUMUYECKUX COCITUHEHUN

20 CunukartHasi IpOMBIIIIEHHOCTh

21 OxpaHa OKpy>Kawllel cpe/ibl OT XUMHUYECKOTO 3arpsi3HEHUs

22 [ToBTOpenue u 0600meHne TeMbl. [1oAroTOBKAa K KOHTPOJIBHOM padoTe

23 Kontpomnbnas padora Ne 2 «OcHOBBI XUMHYECKOT'O NMPOU3BOCTBAY

24 [Tonoxenne wmetammoB B Ileprogndeckoil cHCTEME XUMHUYECKUX
aneMeHToB J[.M. Menaeneesa, CTpoeHHE UX aTOMOB

25 OO6mue XMMHYECKHE CBOMCTBA METAJJIOB

26 OO0ue XMMHUYECKHe CBOMCTBA METAJIJIOB




27

06111351 XaPAKTCPUCTHKA HICIIOYHBIX MCTAJIJIOB

28 OO0m1as XapaKTeprUCTHUKA YJIEMEHTOB 2 TPYTIIIBI

29 AJIFOMUHUM U €r0 COCJIMHEHUSI

30 Kemne3o u ero coequHeHUs

31 Koppo3us MeTaJisioB 1 ciocoObl 3alUTHl OT Hee

32 [TpaxTrueckas padora Ne 3 « Perenue skciepuMeHTAIBHBIX 3a]1a4 110
teme «Metaubr”

33 [ToBTOopenue n o6o0mmenue Tembl. [loaroToBKa K KOHTPOJIBHOM padoTte

34 Kontpoabnas padora Ne 3 «MeTamib»

35 OO0m1as XapaKTepruCTUKa HEMETAIIIOB

36 Bonopon

37 O01mas XapakTepUCTHKA JIEMEHTOB TAJIOTCHOB

38 CoenrHeHns rajJoreHoB

39 Xanpkorensl. Kucmopon

40 Cepa

41 CepoBonopon. Cynbbhuabl.

42 KucinopoHble COeTMHEHUS CepBI

43 KucnopoaHble COeTMHEHUS CepBI

44 A3oT

45 Ammuak. Coan aMMOHUS

46 Ammuak. Conu aMMOHUS

47 Kucnopojacoaepskaiiye CoeIMHEHUS a30Ta

48 Kucnopoaconepkamue coeiMHEHUS a30Ta

49 docdop u ero coeTMHCHUS

50 Yraepon

ol Kucnopocoaepxaiiye cCOeTMHEHUsI YTIIIepoaa

52 KpemHuwii u ero coeuHeHus

53 [Tpaktnueckass pabora Ne 4 «llomyueHue ra3oB U pelIeHUE
HKCIIEPUMEHTATBHBIX 3a7a4 1o TeMe « HemeTanmbi»

o4 [ToBTOpenue u 06o61eHne TeMbl. [ToaroToBKa K KOHTPOJIbHOM padboTe

55 KontposnbHas padora Ne 4 «Hemeramib

56 VYri1eBo10pObI

o7 YrieBoaopoisl

58 Kucnopocoaepsxaiue opraHndeckiue CoeIMHEeHUs

59 A30TcoepKale OpraHuyecKue COeTMHEHUS

60 BemrectBa

61 XHUMHYECKUE PEAKITUU

62 XHWMHYECKUE PEAKIINH

63 OCHOBBI HEOPTAHUYECKON XUMUU

64 OCHOBBI HEOPTAHUYECKON XUMHUHU

65 [ToBTOpenue u 0606meHue Temol. [ToAroToBKa K KOHTPOJILHOM paboTe

66 KonTponbaas padorta Ne 5 «ToroBast 3a Kypc OCHOBHOM TITKOJIBIY.

67,68 peseps




