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IIporpamma kypca xumuu a7 8-9 kiaccoB
0011e00pa3oBaTeJbHBIX YUPekKIeHUl

IHHOACHUTEJIBHAA 3AIIUCKA

Pa6ouas nporpamma no xumuu Jyist 8-9 Ki1acCOBCOCTaBJIeHA HA OCHOBE CIEAYIOLIUX
HOPMATHUBHBIX JIOKYMEHTOB:

v 3akona «O6 obpasosanuu B Poccuiickoit @eneparmn» (2012);

V' OyHIaMEHTAIBHOTO SAJpa coAepKanus obiero oopasosanus (2009);

V' @enepalbHOrO roCyIapCTBEHHOTO 00pA30BATEIBHOIO CTaHAapTa OCHOBHOTO OOINEro 00pasoBaHMs
(2010);

v TpebGoBanuii K pe3yabTaTaM OCBOEHHs OCHOBHOM 00pa30BaTeIbHOM POrpaMMbl OCHOBHOTO
o01m1ero o0pa3oBaHusl, IPEICTABICHHBIX B (hefepaaIbHOM rOCyIapCTBEHHOM 00pa30oBaTelIbHOM
CTaHJapTe 0011ero 00pa3oBaHusi BTOPOrO MOKOJIEHUS;

v TIpumepHOI OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBbl 06Pa30BaTEILHOTO yupexaeHus (20
v IIpuMepHOU IPOrpaMMBbI 10 XUMUH |

B ocHoBY manHOIi paboueii mporpamMmel mosiokeHa apropckas nporpamma O.C. ["abpuensna,
A.B. Kyniosoii — «IIporpamMmma ocHOBHOT0 00111er0 00pa3oBaHus MO0 XUMHUU, 8-9 KI1acChl»
(Mockga, Ipoda, 2013)

1. OBIIAA XAPAKTEPUCTHUKA IIPEJIMETA

Xumusi, Kak 0JTHa U3 OCHOBOTIOJIAralolIuX 00J1acTe €CTeCTBO3HAHUS, SBIIAETCS HEOTHEMIIEMOM

4acTbi0 00pa30BaHus MIKOJIbHUKOB. IIIKOIBHBIN KypC XUMUU BKIIIOUAET 00bEM XMMHYECKHUX 3Ha-

HUH, HEOOXOMMBIH JI71s1 POPMUPOBAHUS B CO3HAHUH IKOJTHHHUKOB XUMUYECKON KapTHHBI MUDA.
Xumuyeckoe 06pazoBaHre HEOOXOIUMO TaKXKe JIJIS CO3/IaHusl y IMIKOJIbHUKA OTUETIIMBBIX MPEJ-

CTaBJICHUH O POJIM XUMHUU B PEHICHUH IKOJIOTHUYECKUX, CHIPHEBBIX, YHEPTETUYECKUX, TTPOIOBOJIb-

CTBEHHBIX, METUIIMHCKUX MTpo0sieM yenoBeuecTBa. Kpome Toro, onpeaeneHHblii 00beM XUMHIye-

CKUX 3HAHWH HEOOXOIUM KaK ]ISl ITOBCETHEBHOM KU3HU, TaK ¥ JUIS ISATEITBHOCTH BO BCEX 00JIa-

CTSIX HAYKH, HAPOJAHOTO XO0351CTBa, B TOM YUCJIE HE CBSI3aHHBIX C XUMUEU HETIOCPEICTBEHHO.

N3y4das xumuro, yyamuecs: y3HaroT O MaTEPUAIbHOM €IMHCTBE BCEX BEUIECTB OKPYKAKOLIETO

MUpa, 00YCIOBIEHHOCTH CBOMCTB BEIIECTB UX COCTABOM M CTPOCHHEM, MIO3HABAEMOCTH M MPEICKa3yeMOCTH
XUMUYECKUX sIBIEHUU. l3ydeHue CBOWMCTB BEIIECTB W UX TMpEeBpaIleHUN CHOCOOCTBYET pPa3BUTHIO
JIOTUYECKOTO MBIIIJICHHS, a TpakTHUeckas paboTa ¢ BelecTBaMu (J1ab0paTopHbIE OMBITH) — TPYAOTIOOHIO,
aKKypaTHOCTH W coOpaHHOcTH. Ha mpumepe XumuM ydamiuecs MOJYYarOT TMPEICTaBIEHUS O METoiax
MMO3HAHMS, XapaKTEPHBIX JJIsI €CTECTBEHHBIX HAYK - IKCIIEPUMEHTAILHOM U TEOPETUUECKOM.

[TosTOoMy B paboueit mporpaMme Mo XMMUU HAIIUTH OTPaKEHUE OCHOBHBIE COJIEP KATEIIbHBIC JTH -

HUU:

v\ BEIECTBO — 3HAHMSA O COCTABE U CTPOECHMHU BELIECTB, MX BAXKHEHIIMX (DU3MUECKUX M XMMHUYECKUX
CBOMCTBax, OMOJIOTHYECKOM JICHCTBUU;

v\ XMMHYECKas pPeakius — 3HaHHsA 00 YCIOBHMAX, B KOTOPHIX MPOSBIISAIOTCA XMMHUUECKHE CBOMCTBA
BEIIECTB, CIIOCO0aX yIpaBIeHUS XUMUYECKUMU MPOIIECCAMU;

v\ NpUMEHEHHWE BEIIECTB — 3HAHUSA M OINLIT NPAKTUYECKON IEATENLHOCTH C BEMIECTBAMH, KOTOpPHIE
HamOoJee 4acTo YMOTpPeONAIOTCS B MOBCEIHEBHOM KH3HU, IIUPOKO HCIONB3YIOTCS B MPOMBIIUICHHOCTH,
CEJIbCKOM XO35IMCTBE, HAa TPAHCIIOPTE;

v\ 43bIK XUMHU — CUCTEMa BaKHEMIIMX IOHATHHA XMMUHM ¥ TEPMUHOB, B KOTOPBIX OHH OIUCHIBAIOTCH,
HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB, T. €. WX Ha3BaHUA (B TOM YHCIIE U TPUBHAIBHBIC), XUMHUECKUE
(dhopMyIBl B ypaBHEHHSI, a TAKXKE TIPaBUIIa MepeBojia HH(POPMAIIUK ¢ €CTECTBEHHOTO SI3bIKa Ha S3bIK XUMHUU U

oOparHo.
Kypc xumun 8 kitacca n3y4yaercs B Ba JTana.
v’ TlepBblif 3Taml — XUMHsI B CTaTHKE, HA KOTOPOM DPacCMAaTPHBAIOTCS COCTAaB M CTPOCHHE aToMa W

BCIIIECTBA. Ero OCHOBY COCTAaBJIAIOT CBCACHUA O XUMHUYCCKOM DJICMCHTC U (bopMax €ro CymeCTBOBAHUA —
aToMax, U30TOIlaX, MOHAX, IPOCTHIX BCIICCTBAX U UX Ba)KHEHIIIUX CO-



eIMHEHMSIX (OKCUAaX U APYTHX OMHAPHBIX COEAMHEHHSIX, KUCIOTaX , OCHOBAaHUX U COJISAX ),

CTPOEHUU BELECTBA (TUIIOJOTUM XMMHUYECKUX CBSI3€H M BUJAX KPUCTAIIIMUECKUX PELIETOK).

v Bropoii stanm — XUMHs B JHHAMHKE, HA KOTOPOM yYaIlHeCcs 3HAKOMATCS ¢ XMMHYECKMMH PEaKI[HIMU
KaK (pyHKIMEH cocTaBa U CTPOECHUS YYACTBYIOIMX B XMMUYECKHUX MPEBPALLCHUAX

BEIIECTB U uX kiaccudukanuu. CBOWCTBA KUCIOT, OCHOBAHUH U COJIeH cpa3y paccMmarp u-

BAIOTCS B CBETE TEOPUH JIEKTPOIUTHUECKON Aucconnanuu. Kpome 3toro, cBolicTBa KHc-

JIOT U COJIEHN XapaKTEPU3YIOTCS TAKXKE B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPO-

LIECCOB.

B kypce 9 knacca BHagasie 00001IaI0TCsl 3HAHUS yYaIUXCs TI0 Kypey 8 kiacca, anogeo3oM

koToporo sBisercs [lepuoanueckuii 3akoH u [lepuonuyeckas cucrema XUMHUECKUX JIEMEHTOB

1. . Menneneea. Kpome Toro, 00001ar0TCs CBEICHUS 0 XUMUYECKUX PEAKIUSIX U UX KIlac-

cu(UKaMU — 3HaHUA 00 YCIIOBHSX, B KOTOPBIX MPOSBIISIOTCS XUMUUYECKHE CBOMCTBA BEILIECTB,

U CIIOCO0ax yIpaBieHHUS XMMUYECKUMU IpOoIeccaMy. 3aTeM pacCMaTpPUBAIOTCS OOIUE CBOI-

CTBa METAJUIOB M HeMeTaJUIOB. [IpUBOATCSA CBOWMCTBA IIEIOYHBIX U LIEII0OYHO3EMEIbHBIX Me-

TAJIJIOB U TAJIOT€HOB (IIPOCTHIX BEIIECTB U COCAMHEHUH ), KaKk HanboJiee SpKUX MpeCTaBUTENCH

ITHUX KJIACCOB IEMEHTOB, U UX CPaBHUTEINIbHAs XapakTepucTka. B kypce moapo6HO paccmarpu-

BAaIOTCS COCTaB, CTPOCHHUE, CBOMCTBA, MOJIyYeHHE U IPUMEHEHNE OTACIbHBIX, BAXXHBIX B X035H-

CTBEHHOM OTHOILIEHUH BELIECTB, 00pa30BaHHbIX 3JIEMEHTaMU 2—3-T0 IIEPUOJIOB.

2. MECTO ITPEIMETA B YYEGHOM IIJIAHE

OcobenHocTu comep kanust Kypca « XUMUs» SBIISIOTCS TJIaBHOM MPUYMHOM TOTO, YTO B Oa-

3UCHOM y4eOHOM (00pa3oBaTeIbHOM) IIJIAHE ATOT MPEIMET MOSBIISETCS MOCIEAHUM B Py ecTe-
CTBEHHOHAYUYHBIX TUCIUILINH, TOCKOJIBKY JUISl €F0 OCBOCHHUS MIKOJIBHHUKH JOJDKHBI 001a1aTh HE

TOJIKO OIIPEJICIEHHBIM 3allacoOM IIPEJIBAPUTENIbHBIX €CTECTBEHHOHAYYHbIX 3HAHUH, HO U JOCTaTOYHO
XOPOIIO Pa3BUTHIM aOCTPAKTHBIM MBIIICHHEM.

Pabouas nporpamMma Kypca XUMHHM Ul OCHOBHOH LIKOJIBI pa3paboTaHa ¢ y4eToM IepBOHAYAIIb-

HBIX TIPEACTABICHUH O MHUpPE BEUIECTB, NMOJYYCHHBIX YYAIIMMHUCS B HAYAIBHOW IIKOJIE TPU H3YyYCHHUH
OKpY’KaIoIlIero MUpa, U MEXKIPEIMETHBIX cBsi3el ¢ Kypcamu ¢usuku (7 kiacc), 6uonoruu (5-7 Kiacchl),
reorpaduu (6 KJ1acc) 1 MaTEMAaTHKH.

IIpenyiaraemas mporpamma, XOTsl 1 HOCUT OOILEKYJIbTYPHBII XapakTep U He CTaBUT 3a-

nagy npoeCCHOHATBHON MOATOTOBKM 00YJaIONUXCsl, TEM HE MEHEe, TI03BOJISIET UM OTIpe/ie-

JMTHCA € BBIOOPOM Npoduiist 00yueHust B cTapIiei MKoJe.

B cootBercTBUU ¢ 0a3MCHBIM YUEOHBIM IJIAHOM Ha M3Y4Y€HUE XUMHHU B 8 U 9 Ki1acce OTBO-

IUTCS 1O 2 yaca B Helemo, 68 4acoB B roJi, MpU HOPMATUBHOM MPOJOKUTENLHOCTH yueOHOro rojaa B 34
yueOHble Henenu. Takum oOpa3zom, Bpems, BbIZeNsieMoe padoueil mporpaMMoil Ha W3y4eHne Xumuu B 8-9
KJ1accax, cocranisgeT 136 yacoB, U3 HUX 5 4acoB pe3epBHbIe (B 8 kinacce — 1 yac, u B 9 kitacce — 4 yaca).
IEJIA 1 3AJIAYM KYPCA XUMUH OCHOBHOM HIKOJIBI

OcHoBHOE 00111ee 00pa3zoBaHUe — BTOpas CTyMeHb 001ero oopasopanus. OQHON U3 Baxk-

HeMIMX 3a7a4 3TOro JTama sBIsSeTcs MOATOTOBKAa OOYYaIOUIMXCS K OCO3HAHHOMY U OTBETCTBEHHOMY
BBIOOPY KU3HEHHOTOo M mIpodeccuoHanbHOro mytu. OOydaromuecs JOJKHBI Hay4YUThCS CaMOCTOSTEIbHO
CTaBUTh LEJIU U OINpPENeNATh MyTH HUX JOCTH)KEHHUS, MCIIOJb30BaTh MPHOOPETEHHBIH B IIKOJIE OIBIT
NeSITEIbHOCTH B peasibHOM JKU3HHU, 32 paMKaMH Y4eOHOTO mpo1iecca.

I'1aBHBIE LIEJIM OCHOBHOIO 001LIET0 Oﬁpa3OBaHI/lﬂ:

1) bopMupoBaHH€e LETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOT'O Ha MPUOOPETEHHBIX
3HaHUSIX, YMEHHSIX U CII0c00ax NesTeTbHOCTH;

2) mproOpeTeHue OIbITa pa3HO00pa3HON AESITETbHOCTH, TO3HAHUS U CAMOTIO3HAHUS;

3) MOArOoTOBKA K OCYIIECTBICHUIO OCO3HAHHOT'O BBIOOpa MHAMBHyalbHOI 00pa3oBaTeb-
HOM UM poQecCHOHaNbHON TPAeKTOPHUH.

Bosb1ioit BKiIa1 B TOCTHIKEHUE TIIABHBIX 1iefIeil OCHOBHOTO 00I11ero 00pa30BaHMUsI BHOCHT

U3y4eHUE XUMHUH, KOTOPOE IIPU3BAHO OOECIICUHTH PENIEHHE CIEAYIOmuUX eJIeH:



1) bopMupoBanme CUCTEMBI XHMHUECKUX 3HAHUHN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOW KapTUHBI MUPA,

2) pa3BUTHE JIMYHOCTU O0y4aroumxcs, (GOpMUPOBAHUE Y HUX TYMAHUCTUYECKUX OTHOLLIEHUI U
IKOJIOTHYECKH [[EIECO00Pa3HOTO MOBEACHHUSI B OBITY M TPYJIOBOH JAESITEILHOCTH;

3) BbIpaOoTKa MOHUMAaHHsS OOLIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XUMHH, a Takxke (OpMUPOBaHHE
OTHOIICHHS K XMMUHU KaK K BO3MOXHOM 00J1acTH OyayIei mpakTHIeCKOH NesITeIbHOCTH;

4) hbopmupoBaHue ymMmeHHs 0€3011acHOr0 0OpaIeHUs ¢ BEIIeCTBAMHU, HCIIOJIb3YEMBbIMU B MTOBCE-

JTHEBHOM >KU3HHU.

OcHoBHbIE 3a4a4MN U3YUCHUS XUMHUH B IIKOJIE:

V' opmuposame y 00y4arOIMXCs YMEHUS BUJIETH U IOHMMATh IEHHOCTH 00pa30BaHus, 3Ha-

YUMOCTh XHMHUYECKOTO 3HAHUSA JJII Ka)XJOro 4YelIOBeKa HE3aBHCHMO OT €ro mnpodeccHoHaAIbHOM’
NEeSATEIbHOCTH;

V' hopmuposamev NPEACTABIECHHS O XUMHYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTUHLI MHpA;
YMEHHSI OOBICHATH OOBEKTHI M TMPOILIECCHl OKpYKAOLEH AeWCTBUTEIbHOCTH, HCHOIB3Ys MJL 3TOrO
XUMHYECKNE 3HAHUS;

v oenadesamv METOJAMH HAYYHOT'O TO3HAHMS IS OOBACHEHUS XUMUYECKUX SBJICHUN U

CBOWCTB BEUIECTB, OLEHKU POJIM XHMHUU B Pa3BUTHH COBPEMEHHBIX TEXHOJOTHA W TOJYYEHUH HOBBIX
MaTepuaios;

v’ gocnumwieams yOEKIEHHOCTH B IIO3UTUBHON POJIM XUMUH B )KU3HHU COBPEMEHHOIO 001IIE-

CTBa, HEOOXOIMMOCTH IPaMOTHOT'O OTHOIIEHHSI K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH cpelie;

v\ npumensmp TOJy4eHHBIE 3HAHWH JUIs OE30IIaCHOTO MCIOJIL30BAHMS BEIIECTB M MaTEPHANIOB B OBITY,
CEJIbCKOM XO35IMCTBE W HA MPOU3BOJACTBE, PELICHUS MPAKTHUYECKUX 3a/Jady B ITOBCEJHEBHOW JKHU3HH,
NPEayNPEXACHUSA SIBICHUN, HAHOCSIIIUX BPE 3I0POBBIO YEIIOBEKA U OKPYKAIOIIEH CPEAE;

v pazéusamp M03HABATEIbHBIC HHTEPECHI, MHTELIEKTYaIbHBIE U TBOPYECKHUE CITIOCO0-

HOCTH YYalIUXCS B MPOLIECCE U3YUEHUSI UMU XMMHUYECKON HAYKH M €€ BKJIaJia B COBPEMEHHBIIN
Hay4HO-TEXHUYECKUI ITPOrpecc;

V' hopmuposame BaKXHENIINE JTOTMYECKUX OIEPAIMI MBIILIEHUS (aHAIK3, CUHTE3, 00600~

[IeHHE, KOHKPETH3aIusl, CPaBHEHHUE U JIp.) B MPOIEcCe MO3HAHUS CUCTEMbI BAXKHEUIITNX MOHS -

THI1, 3aKOHOB ¥ TEOPUH O COCTABE, CTPOCHUHU U CBOMCTBAX XMMHYECKUX BEILIECTB;

v’ oenadesams KIKOYEBBIMU KOMITETEHIUAMH (y4eOHO-TI03HABATEIbHBIMH, HH(OPMAIIHOH-

HBIMU, [IEHHOCTHO-CMBICJIOBBIMUA, KOMMYHUKATUBHBIMHU ).

PE3YJIbTATbI OCBOEHHSI OCHOBHOM OBPA30OBATEJIBHON NPOT'PAMMBI
OCHOBHOI'O OBLIEI'O OBPA30OBAHUA 110 XUMUHN

ITpu n3yueHnH XMMHUU B OCHOBHOM IIKOJIe 0OecneunBaeTcs JOCTHKEHHE TMYHOCTHBIX, Me-
TanpeaMETHBIX U IPEAMETHBIX PE3yTbTaTOB.
JIM4HOCTHBIE:
1. B ieHHOCTHO-OpHEHTAIIMOHHOM cdepe:
v/ BOCIHMTaHHWE YyBCTBA TOPJOCTH 338 POCCHHCKYI0 XHMHYECKYI0 HayKy, T'yMaHH3Ma, [O3WTHBHOTO
OTHOIIECHHUS K TPYAY, LIEJI€YyCTPEMIEHHOCTH;
V' (dopMupOBaHHE [ICHHOCTH 3J0POBOTO0 ¥ 0€30macHOro o0pa3a KW3HH; YCBOCHHE [PABUI
MHIUBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacCHOTO MOBEIEHUS B UPE3BbIUAHHBIX CUTYAIUSAX, YTPOKAIOLIUX
KU3HU U 30POBbIO JIIOJIEH;
v pOpMHPOBAHHE YKOJOTUYECKOTO MBIILICHUS: YMEHHS OIIEHUBATEL CBOKO JEATEIHLHOCTH U 10~
CTYIIKHU APYTHUX JIOJIEN ¢ TOUKH 3PEHUSI COXPAHEHUsI OKPYKAIOIIEH Cpeibl - TapaHTa KU3HU U
OJyiaromosry4dus Jito/iel Ha 3emiie.
2. B TpynoBoii cdepe:
BOCIHMTAaHNE TOTOBHOCTH K OCO3HaHHOMY BBIOOpY NajibHeel o0pa3oBaTeIbHON TPaeKTOPUH.
3. B mo3HaBaTenbHON (KOTHUTUBHOM, HHTEIJIEKTYaIbHOM) cdepe:
v (OpMHpPOBaHHE YMEHUs YIIPABJIATH CBOEH MO3HABATEIBLHOMN JEATEIEHOCTBIO;
v\ pasBuTHE  COOCTBEHHOTO  IIEJIOCTHOTO  MHPOBO33PCHUs, MOTPEOHOCTH W  TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIE U B paMKax CaMOCTOSITENIbHOM 1€ TEIbHOCTH BHE LIKOJIBI;



v' (hOpMUpPOBaHME OCHOB O3KOJOIMYECKON KYJIBTYPBI, COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIIJICHHS], Pa3BUTHE OMbITA SKOJIOIMYECKH OPUEHTUPOBAHHOMN pedieKCHBHO-OIIEHOYHOMN
Y TIPAKTHYECKOH JIeATETHPHOCTH B )KU3HCHHBIX CUTYaIUsX.

MeTanpeamMeTrHbie:

v\ HCIOIB30BAaHUE YMEHUM W HABHLIKOB Pa3IMYHBLIX BUIOB I03HABATEILHON JEATEIBHOCTH, IPUMEHEHHUE
OCHOBHBIX METOJIOB IMO3HAHUS (CHUCTEMHO-MH(OPMAIMOHHBIM aHaIu3, MOJEIUPOBAHUE) IJIS U3YYEHUS
Pa3IMYHBIX CTOPOH OKPYKAOLIEH TEUCTBUTEIBHOCTH;

v HMCHOJIb30BaHME OCHOBHBIX HHTE/UIEKTYAIBHBIX OEpaluii: GOpPMyIMpPOBAHKE THIIOTES, AHATN3 U CHHTES,
CpaBHEHHUE, 0000IICHIE, CUCTEMATH3AIINSI, BRISIBICHUE PUYHMHHO-CIICJICTBEHHBIX CBSI3€H, IIOMCK aHAJIOTOB;
v yMeHHE reHepUpPOBaTh UIEU U ONPEAEIATH CPEICTBA, HEOOXOIUMBIE IS MX PEaTH3allUHg;

v yMeHHE ONpeelsTh HEH U 33/Iaut JIeSITEIbHOCTH, BRIOUPATH CPEICTBA PEaU3alliy IEU U

MPUMEHSITh UX Ha MPAKTHKE;

v HCIOIB30BAHUE PA3IMYHBIX HCTOYHUKOB JUIS IOJYYEHHs XUMUYECKOM HH(OpMaIHH.

IIpenmerHbIe:

1. B mo3HaBarenbHOU chepe:

v’ 3HaHME ONpEIE/ICHNI U3YYEHHBIX OHIATHI: YMEHHUE ONMCHIBATH JEMOHCTPAIIMOHHBIE H CAMOCTOATEBHO
MIPOBEICHHBIC XUMHUECKUE YKCIIEPUMEHTHI, UCITOJIB3YS JJIS TOTO POJTHOM SI3BIK U SI3BIK XUMUMU;

v\ yMeHHe pa3aMyaTh H3y4eHHBIE KITaCChl HEOPraHMYECKUX COEAMHEHHM, POCTHIE U CIOKHBIE

BEIECTBA, XUMUYECKHIE PEAKIIUH, ONTUCHIBATH UX;

V' yMeHHe KIacCH()UIMPOBAThH N3yYEHHbIE OOBEKTHI U SBJICHHS;

v\ CHOCOOHOCTH JelaTh BBIBOABI W yMO3AKIIOYEHHs M3 HAOIIOJCHUM, M3YYEHHBIX XUMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOMCTBA HEM3YYCHHBIX BEIIECTB [0 AaHAJIOTUU CO CBOWCTBAMU
W3YYCHHBIX;

v\ yMeHHE CTPYKTYpHPOBAaTh M3YYECHHBI Marepual W XUMHYECKYI0 HH(POPMAIHUIO, MOIYyYEHHYIO H3
JIPYTUX UCTOYHHUKOB;

v’ yMeHHE MOJIEJIUPOBATH CTPOECHHUE aTOMOB 2JIEMEHTOB 1-3 MIEPHOJI0B, CTPOEHHE MTPOCTHIX MOJIEKYIT;

2. B IeHHOCTHO-OpUEHTAIMOHHOMU cdepe:

v\ yMeHHE aHAIW3MPOBaTh MW OICHUBATL IIOCIAEIACTBHS JUII OKPYKAIOmEH Cpeasl OBITOBOM M
MIPOU3BOJICTBEHHOH JIEATETLHOCTH YEJIOBEKa, CBA3aHHOMU C repepaboTKON BEIIECTB;

3. B TpynoBoii cdepe:

V' (hopMUPOBaHKME HABBIKOB IIPOBOJUTH XMMHUUYECKUI DKCIIEPUMEHT;

4. B cihepe Oe3omacHOCTH KUZHEACITETLHOCTH:

v yMeHwHe pa3jinyarh OIacHbIE U 0€30MacHbIe BEIIECTRA;

v\ yMeHHE OKa3blBaTh IEPBYIO IOMOIL NMPH OTPABICHUAX, OKOTaX M JIPYrMX TpPaBMaX, CBA3aHHBIX C
BELIECTBaMU U J1a00PaTOPHBIM 000PYIOBaHUEM.

OMNUCAHME HEHHOCTHBIX OPUEHTUPOB COJIEPKAHUS YYEBHOI'O MPEJMETA

VY4eOHblIil npeaMeT «XUMHUSI», B COAEPKAHUN KOTOPOTO TJIaBHBIMU KOMIIOHEHTaMU SIBJISIOTCS

Hay4yHble 3HAHUS M Hay4YHbIE METOJbl TO3HAHUS, MO3BOJSET MPOOYXIaTh y YYaIIHMXCS 3MOIMOHAIBHO-
LIEHHOCTHOE OTHOILIEHHE K M3y4aeMOMy MaTepuany. B pe3ynbraTe yueOHOro mporecca co3at0Tcsl yCIOBHS
s GOpMHpOBaHUS CUCTeMbl IeHHOCTeH. [lo3HaBarenbHas (GyHKUMS Y4eOHOro mnpenMera «XHUMUS»
3aKJIF0YAeTCs B CIIOCOOHOCTH €ro COJIep’KaHusl pa3BUBATh IEHHOCTHBIE KAYE€CTBA Y YUAILUXCSL.
ITo3HaBaTenbHbBIE [IEHHOCTH:

OMHOWwIeHue K:

v\ XUMHYECKUM 3HAHUSM KaK OJHOMY M3 KOMIIOHCHTOB KYJIbTYPHl YelOBEKa Hapsay C JApyrHMH
€CTECTBEHHOHAYyYHBIMU 3HAHUSAMU;

v OKpYXalolleMy MUPY KaK MDY BEIIECTB U MPOUCXOSIINX C HAMH SIBIICHUIA;

v T03HABATEJIBbHON JEATENBHOCTH (KaK TEOPETHYECKOM, TaK M HDKCHEPUMEHTAIBHON) KaK HCTOYHHKY
3HAHUM;

rnoHuUmaHue:

V' 00BEKTHBHOCTH U JJOCTOBEPHOCTHU 3HAHHUI O BEIIECTBAX M MPOUCXO/SIIINX C HUMHU SIBJICHUSAX;

v’ CIOXHOCTH ¥ OECKOHEYHOCTH TpoIlecca MO3HaHus (Ha TIPUMEPE HCTOPUU XUMHUYECKUX OTKPBITHH);



v JIefiCTBUS 3aKOHOB IIPHPOIbI U HEOOXOJAMMOCTH UX yYeTa BO BCeX cepax JAesATENLHOCTH YEI0BEKa;
v 3HaYeHMs XUMHUYECKUX 3HAHWH IS PELIEHHs TJI00ATBHBIX MPOOJIEM YeIOBEUECTBa (IHEPIETHUYECKOM,
CBIPbEBOI1, MMPOIOBOILCTBEHHOM, 30POBbS U JIOIATOJIETHS YEIOBEKa, TEXHOJIOTHUECKUX aBapHid, III00AIbHOM
9KOJIOTHH U Ap.).
IennocTu Tpyaa u ObITAa:

OTHONIEHHE K TPYAOBOM JESATENbHOCTH KaK €CTeCTBEHHOM (U3NYECKOM U HMHTEIUIEKTYyalbHOU
MOTPEOHOCTH, TPYAY KaK TBOPUECKOU JESATEILHOCTH, TTO3BOJIAIONICH IPUMEHSATh 3HAHUS HA TIPAKTHKE,
v\ COXpaHEHHWE W TMOJJIEpPKAHHE COOCTBEHHOIO 30POBbS M 3J0POBbS OKPYKAIOIIMX, B TOM 4HUCIIE
OpraHu3alys MUTaHUs C YYETOM COCTaBa U SHEPreTUUECKON [IEHHOCTH IMHUIIH;
v coOoieHne TpaBU 0E301aCHOTO MCIIOIb30BaHMs BEIIECTB (JIEKAPCTBEHHBIX IPENapaToB, CPEICTB
OBITOBOW XMMHH, IECTHIIU/IOB, TOPIOUYE-CMA30YHBIX MAaTEPUAIIOB U JIp.) B IOBCETHEBHOMN KH3HMU;
v\ 0CO3HaHME JIOCTHIKEHUS JIMYHOIO YClleXa B TPYAOBOM JEATEIBHOCTH 32 CYET COOCTBEHHOM
KOMIIETEHTHOCTH B COOTBETCTBMM C COLMAJIBHBIMM CTaHAApPTaMH M TOCIEIYIOIIUM COLUATbHBIM
o100peHreM JOCTHMKEHUM HAyKHM XUMHH W XHMHUYECKOTO MPOU3BOJCTBA JUIsl Pa3BUTUS COBPEMEHHOIO
o01ecTBa.
HpaBcTBeHHBbIE IEHHOCTH:
v' orhoumeHue K cebe (0co3HaHME COOCTBEHHOIO JIOCTOMHCTBA, YYBCTBO OOLIECTBEHHOIO JI0JITa,
TUCHUILUTMHUPOBAHHOCTh, YECTHOCTh U MPaBAMBOCTb, IMPOCTOTA U CKPOMHOCTb, HETEPIUMOCTh K
HECTIPaBeIIIMBOCTH, PU3HAHUE HEOOXOAMMOCTH CAaMOCOBEPILICHCTBOBAHMS);
v\ OTHONIEHHE K JPYruM JrOIaM (TyMaHu3M, B3aMMHOE YBaKEHHE MEXIY JIIOJAbMH, TOBapHIIECKas
B3alMOITOMOIIb U TPEOOBATEIBHOCTh, KOJUIEKTUBU3M, 3a00Ta O JPYTUX JIIOJIAX);
V' orHouleHHe K Tpupoje (OepekHOe OTHOLIEHHWE K ee OOorarcTBy, HETEPIHUMOCTh K HapyLIEHHSIM
9KOJIOTHYECKUX HOPM M TPeOOBaHMI, DKOJOTHYECKH IPAMOTHOE OTHOIICHUE K COXPAaHEHHUIO TUAPOCHEpHI,
aTMoc(epsl, OYBBI, OMOCPEPHI, YETOBEUECKOI0 OPraHu3Ma; OIIeHKa JCHCTBUS BOIIPEKU 3aKOHAM HPUPO/IBI,
MIPUBOISIIETO K BO3SHUKHOBEHHUIO TJIOOAIBHBIX MPOOIIEM);
v'  NOHMMaHHE HEOOXOIMMOCTH YBAKHTEIHLHOIO OTHOIICHUS K JIOCTHXKEHHSM OTEYECTBCHHOW HAYKH,
HCCIIE0BATENIbCKOM IEATEIbHOCTH POCCUMCKUX YUCHBIX-XUMHUKOB (ITaTPHOTUYECKHUE YYBCTBA).
KoMMyHuKaTHBHBIE HEHHOCTH:
v OTHOIIEHHE K HOPMaM 53bIKa (€CTECTBEHHOIO U XUMHYECKOI0) B Pa3IMYHLIX MCTOUYHMKAX MH(POPMALUH
(muteparypa, CMU, UntepueT u ap.);
v\ NOHMMaHHE HEOOXOAUMOCTH NPUHATHS PA3JIMUHBIX CPEICTB U IIPUEMOB KOMMYHHUKAIIUH;
v'  NOHMMaHHWEe HEOOXOIAMMOCTH TIONy4YeHHs WH(OPMAIMH M3 PasMYHbIX MCTOYHHMKOB, €€ KPHTHYECKOM
OIICHKH, TIOJIHOT'O MJTH KPaTKOTO (B 3aBUCUMOCTH OT 11€JTH ) U3JI0KEHUS,
v\ NOHMMaHWE Ba)KHOCTH BEJECHUS JHMAIOra JJIs BBIABJICHHS Pa3sHbIX TOYEK 3PEHHs Ha PacCMaTpPUBAEMYIO
WH(pOpPMAIIKIO; BBIPAKEHUS JIMYHBIX OLIEHOK W CY)KJICHHI; MPUHATHUS BBIBOJA, KOTOPHIH (OPMHUPYETCS B
Mpolecce KOMMYHHKAIINH.
JcTeTHYecKue HeHHOCTH:
V' nosumusnoe uyecmeenHo-yeHHOCMHOe OMHOuleHUe K: K OKpyKatoleMy MUpPY (Kpacota, COBEPIIEHCTBO
Y TAPMOHUS OKPY>KArOIIeH MIPUPOIBI U KOCMOCA B 1I€JIOM); IPUPOTHOMY MHUPY BEIIIECTB U UX MPEBPAIICHHI);
BBITIOTHEHUIO Y4E€OHBIX 33/1a4 KaK K IMPOIIECCy, JOCTaBISIONIEMY ICTETUYECKOE YIOBOJILCTBUE (KPacUBOE,
U3SIIHOE PEelIeHNEe WIN JJOKa3aTeNIbCTBO, POCTOTA, B OCHOBE KOTOPOU JIC)KUT FapMOHHS);
v'  NOHMMaHHWE HEOOXOMUMOCTH W300paKEHHWs WMCTHHBI, HAyYHBIX 3HAHHH B YYBCTBEHHOW (opme
(HanmpuMep, B MPOU3BEICHUIX UCKYCCTBA, MOCBSIICHHBIX HAYYHBIM OTKPBITHSIM, YYEHBIM, BEIIECTBAM U UX
IIPEBPALLEHUSAM).

®OPMbI OPTAHU3ALIMUA OBPA3OBATEJIBHOI'O ITPOLECCA

OcHoBHO¥ (hOpMOIi OpraHu3aIi y4eOHOTO MpoIecca SBISETCS YPOK B paMKax KJIacCHO-

ypOUHO# cucTeMbl. B kaduecTBe JOMOMHUTENBHBIX (DOPM UCIIONIB3YETCSl CHCTEMAa KOHCYIIBTAIllMOH-

HOW TOJJCPKKH, JTOTOJHUTEIBHBIX HWHAWNBUAYATBHBIX 3aHITHH, CaMOCTOSITENbHAs padoTa ydaluxcs C
MCIOJIb30BAaHNEM COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOIOTHIA.

O6mue ¢popMbl opraHuzanuy o0ydeHus: UHAUBHUAyallbHAs, TapHasi, TPYIIOBasi, KOJJIEKTUB-



Has, (pOHTAIbHAS, KOTOPHIE pEATM3yIOTCS Ha YPOKe, B MIPOEKTHO-HCCIENOBATENbCKOW paboTte, , MpHU
MIPOBEJICHUH JIAOOPATOPHBIX OMBITOB U MPAKTUYECKUX PaOOT.

Tumbsl ypoKOB: YPOKH «OTKPBITHS» HOBOT'O 3HAHUS, YPOKU OTPAOOTKH YMEHHI U pediekcuu;

YpOKHU 00ILIEMETO0IOTHYECKON HAITPABIEHHOCTH; YPOKHU Pa3BUBAIOIIETO KOHTPOJISL.

@DopMbI OpraHu3aIy ya1eOHO-HCCIeI0BATEIbCKON JeITEIbHOCTH Ha YUCOHBIX 3aHITHSX:
YPOK-UCCIIEIOBaHNE, YpPOK-1a00paTopusi, ypPOK-TBOPUECKHI OTYET, YpPOK -3alIMTa HCCIEI0BATEIbCKUX
MIPOEKTOB, YPOK OTKPBITBHIX MBICIICH, YYEOHBIM 3KCIIEPUMEHT, JIOMAIIHEEe 3aJlaHhE HCCIEI0BATEIIbCKOTO
Xapakrepa.

Paznen 2. COAEP)KAHUE NTPOI'PAMMBI

8 kiacc (2 4 B Hezenmo, Bcero 68 4, U3 HUX 14 — pe3epBHOE BpeMsl)

BBEJEHMUE (7 yacos)

[Ipenmer xumun. MeTo/ b TO3HAHUS B XUMUU: HAOJIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

VcTouHnKM XMMUYEeCKOH MH(OpMAIUH, ee MoJydeHHe, aHaJIN3 U MIPEICTaBICHHE €ro pe3yabTa-

TOB.

[ToHATHE O XUMUYECKOM JIEMEHTE U (POPMAX €ro CYIIECTBOBAHUSA: CBOOOIHBIX aTOMaX,

MIPOCTHIX U CIIOKHBIX BELIECTBAX.

[IpeBparmienus BemecTB. OTINYNE XUMUYECKUX PEAKIUM OT pu3ndeckux sipiaeHuil. Poib

XUMUH B KU3HH YeIOoBeKa. XeMOpuIus u xemopoOus.

KpaTkue cBenenust U3 MCTOpUM BOZHUKHOBEHUS U pa3BUTHs XUMUU. Posib OTe4eCTBEHHBIX

yUEHBIX B CTAaHOBIICHUM XHMMHUYEeCKOW Hayku — pabotsl M. B. JlomonocoBa, A. M. byrneposa, /.U.
Menpeneesa.

XuMH4ecKasi CHMBOJIMKA. 3HAKH XUMUYECKHUX 3JIEMEHTOB U IIPOUCXO0KICHUE X HA3BaHUI.

Xumnuaeckue Gopmyibl. Uaaekcsl u kodpduuneHTs. OTHOCUTENbHBIE ATOMHASI M MOJICKYJISP-

Hasg macchl. [IpoBeneHne pacyeToB MacCOBOM JOJIM XMMHMUYECKOTO 3JIEMEHTAa B BEILIECTBE HAa OCHOBE €ro
bopmyIbI.

[lepuonnueckas cuctema xumuueckux 31meMeHToB [[. 1. Menneneesa, ee cTpykTypa: Majbie

u OOJbIINME TEPUOJBI, TPYIIBI M MOATpyNmbl. Ilepuoauyueckas cucreMa Kak CIpaBOYHOE Mocodue s
MOJIyYEHUS CBEICHUN O XUMHUYECKUX JIEMEHTaX.

JemoncTpanuu. 1. Mozaenu pa3inyHbIX MPOCTHIX U CII0KHBIX BelecTB. 2. Komiekus crek-

JITHHOW XMMH4YecKoH nocybl. 3. Koyutekus MaTepuaioB U U31ENINN U3 HUX Ha OCHOBE aJIFOMHU-

Husd. 4. BzanmoselicTBre Mena ¢ KUCIOTOW U IOMYTHEHHE U3BECTKOBOM BOJIBI.

IIpakTnuyeckas padorbiNel. [IpaBuna TeXHUKH 6€30M1aCHOCTH MPHU paboTe B XUMUYECKOM Ka-

ounere. [Ipuemsl oOpareHus ¢ 1abOpaTOPHBIM 00OPYAOBAHUEM M HarpeBaTeIbHBIMU TTPUOOpa-

MHU.

IIpakTnueckas padorbiNe2. HabmoneHue 3a ropsieil ceuoit

Hpe}]MeTHLIe PeE3yabTaThI Oﬁy‘leHI/Iﬂ

VYyamuiics OODKEH 3Hamb. NPEAMEThl U3yUEHUs! €CTECTBEHHOHAYYHBIX AMCLMILINH, B TOM YM CJI€ XUMHH;
xumuueckue cumBoiibl: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,

UX Ha3BaHUS U MPOU3HOLICHHE.

VYyamuiicst JOJKEH ymems:

v HCHONTB30BaTh MPH XapaKTEPUCTUKE BEIIECTB MOHATHUS: «aTOM», «MOJIEKYJIA», «XUMHIECKUN

JIEMEHT», «XUMUYECKUH 3HAK, WIH CUMBOJD», «BEIIECTBOY, «IIPOCTOE BELIECTBOY, «CI0KHOE

BEIIIECTBOY, «CBOMCTBA BELIECTBY», «XUMHUECKHUE SIBICHUSY, «(PU3NUECKUE SBICHUN», «KOdIPPU-

LUEHTBD», KMHAEKCHI», KOTHOCUTEIbHAS aTOMHAsI Maccay, «OTHOCUTENIbHASI MOJIEKYJIsIpHAs

Maccay, «MaccoBasi 10JIsl JIEMEHTAY;

v\ obpaimarscs ¢ 1a00paTopHbEIM 000PYJOBAHUEM M HATPEBATELHEIMU IPUOOPAMHU B COOTBET-

CTBHH C NPaBUWJIAMHU TEXHUKH O€30MIaCHOCTH;

v/ BBINOJHATH NPOCTEHINNE NPUEMBI PabOThI € J1A0OPATOPHBIM 000 pYyJIOBaHHEM: J1a0OPATOPHBIM
LITaTUBOM; CIUPTOBKOM;

v xiaccu(UIMPOBATh BEMIECTBA 10 COCTABY Ha MPOCTHIE U CIOKHEIE;

v/ pasnuyath: TeNa U BEIIECTBA; XMMHYECKHI JJIEMEHT U MPOCTOE BEIIECTRO;



v\ omnuchIBaTh: (POPMBI CYLIECTBOBAHUSA XMMHUYECKUX 3JIEMEHTOB (CBOOOIHBIE ATOMBI, IPOCTHIE
BEIIIECTBA, CJIOKHBIE BEIIECTBA); Ta0muHyto hopmy [leproandeckoit CHCTEMbI XUMHUYECKHUX
3JIEMEHTOB; TOJIOKEeHUE 31eMenTa B Tabnuie J[. Y, MenneneeBa, UCIOb3ys 110 HATUS «IIe-
pHOI», «TPYIIAY, «TJIaBHAs MOATPYIINAY, «IIO00YHAs MOATPYIIIa»; CBOMCTBA BENIECTB (TBEP-
IIBIX, )KUJKUX, Ta3000Pa3HBIX );

v\ 00BACHATH CYIIHOCTh XUMHYECKHUX SBJIEHHUH (C TOYKH 3PEHMS aTOMHO-MOJIEKYIIIPHOIO yue-
HUS1) ¥ UX TPUHIUITHAIBHOE OTIMYUE OT (PU3HUYECKUX SIBIICHUN;

v/ XapaKTepH30BaTh: OCHOBHBIE METO/bI H3YYEHHUS €CTECTBEHHBIX AUCLUILIMH (HAOII0AEHNHE,
IKCIIEPUMEHT, MOJISTTHPOBAHKE); BEIIECTBO MO €r0 XUMUIECKON (hOpMYyJIie COTIIACHO TIIAHY:
Ka4ueCTBEHHBIM COCTaB, TUII BEUIECTBA (IIPOCTOE MIIH CII0KHOE), KOJTMYECTBEHHBIN COCTaB,
OTHOCHUTEJIbHASI MOJIEKYJISIPHAS MAacca, COOTHOLLIEHUE MACC AJIEMEHTOB B BEILIECTBE, MACCO-

BBI€ JIOJIU DJIEMEHTOB B BEIICCTBE (JJIs1 CJIOKHBIX BEIIECTB); POJIb XUMHH (ITOJOKUTEIBHYIO U
OTPHULIATENILHYIO) B )KU3HU YEJIOBEKa, apryMEHTUPOBATh CBOE OTHOIICHHE K 3TOM Mpobdiieme;

v BBIYHCIIATH OTHOCHUTEIBHYIO MOJIEKYIIPHYIO MAcCy BEIIECTBA U MACCOBYIO JOJII0 XMMUUE-
CKOT'0 2JIEMEHTA B COCIMHEHUSIX

v\ IPOBOIUTH HAOIIOJEHUS CBOMCTB BELIECTB U ABJICHUH, IPOUCXOAAIINX C BEIECTBAMM,

v co0roarh npaBuiia TEXHMKU 0€301aCHOCTH IIPU IPOBEAEHUH HAOIIOAEHHH U 1abopaTop-
HBIX OITBITOB.

MeTranpeaMeTHble pe3y/ibTaThl 00y4eHUs1

Ydamuucs JOJKEH ymemn:

v ompezaensTh MpobJIeMBl, T. €. YCTaHABJIMBATH HECOOTBETCTBUE MEXKTY JKEJIAEMBIM U JICHCTBH-
TEJIbHBIM;

v\ COCTaBJIATH CIOXKHBIN IJIaH TEKCTA,;

v\ BIIAJIETh TAKMM BUJIOM U3JI0KE€HHS TEKCTa, KAK IOBECTBOBAHUE,;

v 0]l pyKOBOJICTBOM YUYHTEJIS IPOBOAUTH HEMTOCPEICTBEHHOE HAOIOICHHUE;

v\ 10J PYKOBOACTBOM y4YHTEIS OPOPMIATH OTUET, BKIKOUAOLIMI ONMCAHUE HAOIIOAEHHUS, ETO
pe3yAbTaTOB, BHIBOJIOB;

v\ HCIIOIB30BaTh TAKOM BH MBICJIEHHOIO (MIEAILHOI0) MOJECIMPO BaHU, KAK 3HAKOBOE MOJIE-
JTUpOBaHueE (Ha MpUMepe 3HAKOB XUMHUECKUX JIEMEHTOB, XUMUUYECKUX (opMydn);

v\ HCIOIB30BaTh TAKOW BHJ MATEPHAIBLHOIO (IPEIMETHOIO) MOAEINPOBAHUS, KaK (DU3NUECKOE
MOJIeTTUpOBaHuE (Ha MpUMepPE MOJECIUPOBAHMS ATOMOB U MOJIEKYI);

MOJIy4aTh XUMHUECKYI0 HH(OPMAITUIO U3 PA3IMYHBIX HCTOYHUKOB;

ompeAensaTh OOBEKT U aCTIeKT aHaIM3a U CUHTE3a;

OTpEeIEeTATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUH C ACIIEKTOM aHaJIN3a U CUHTE34;
OCYIIECTBIISITH KAYECTBEHHOE M KOTMYECTBEHHOE OMUCaHNEe KOMIIOHEHTOB 00BEKTA;
OTpeeNATh OTHOIIEHUS 00BEKTa C IPYTUMHU 00bEKTaMHU;

OTIPEICIIATh CYIIECTBEHHBIC TPU3HAKU O0BEKTA.

TEMA 1. ATOMbBI XUMHWYECKHX 3JIEMEHTOB (9 uacos)

ATOMBI KaKk popMa CYIIECTBOBAHUS XUMHUECKUX 3JIeMeHTOB. OCHOBHBIE CBEJICHHUS O CTPOE-
HUU aTOMOB. J[0Ka3aTenbCTBa CIOXKHOCTH cTpoeHus: aroMoB. OnbiThl Pesepdopaa. [lnanerapuas
MOJIeJIb CTPOEHHS aTOMA.

CocraB aTOMHBIX sJIep: TPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAS aTOMHAasi Macca. B3anmMocBs3b
MOHSATUHN «IIPOTOHY, «HEUTPOH», «KOTHOCUTEIbHAS AaTOMHAsI Macca.

N3menenne ymciia mpoToHOB B AJIpe aTOMa — 00pa30BaHUE HOBBIX XUMUUYECKHUX JIEMEHTOB.
H3meHeHue yncna HEUTPOHOB B siipe aToMa — o0Opa3oBaHue U30TOMOB. COBpEeMEHHOE
onpe/elIeHUE TTOHITHS «XUMHAYECKUH d71eMeHT». M30TOMbI Kak pa3sHOBUIAHOCTHA aTOMOB OJTHOTO
XHMHUYECKOTO dJIEMEHTA.

OnekTpoHbl. CTpOEHHE AIEKTPOHHBIX YPOBHEW aTOMOB XUMHUYECKHUX JIEMEHTOB MaJIbIX TIe-
puonoB. [ToHsATHE 0O 3aBEPLIEHHOM 3JIEKTPOHHOM YpPOBHE.

[Tepuonnueckas cucrema xuMmudeckux 3aeMeHToB Jl. 1. MenaeneeBa u cTpoeHHe aTOMOB,
(bu3MUYECKU CMBICT MOPSIIKOBOT'O HOMEpa dIIEMEHTa, HOMepa TPYIIIbI, HOMepa epUoa.
N3menenune yncia 3JeKTPOHOB Ha BHEITHEM JIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO

ANANE NN N



3JIeMEHTa — 00pa30BaHKE TOJIOKHUTEIBHBIX U OTPUIATEIbHBIX HOHOB. VIOHBI, 00pa30BaHHbBIE
aTOMaMH METAJUIOB U HeMETAJIOB. [[pMYnHbBI H3MEHEHNS METAJUIMYECKUX U HEMETAIUIM YECKUX
CBOWCTB B nepuojaax u rpymnmnax. O6pasoBanue OuHapHbIX coeauHeHuid. [lonsTie 00 moHHON
cBs13u. Cxembl 00pa30BaHUs MOHHOH cBs3M. B3auMoelicTBe aTOMOB 3JIEMEHTOB-HEMETAIIJIOB
MEXTy co00i — 00pa3zoBaHME ABYXaTOMHBIX MOJIEKYJ IIPOCTHIX BetlecTB. KoBaneHTHas Hero-
JSIpHAsi XUMHUYECKas CBsI3b. DJIEKTPOHHbIE U CTPYKTYpPHBIE (DOPMYJIBL.

B3aumoneiicTBre aTOMOB HEMETAIIOB MEX 1y c000ii — 0Opa3oBaHue OMHAPHBIX COeIUHE-

HUI HEMETAJUIOB. DJIEKTPOOTpULATeIbHOCTh. KoBaseHTHasA nossgpHas cBsa3b. [lonstue o Ba-
JICHTHOCTHU KaK CBOWCTBE aTOMOB 00pa30BbIBAaTh KOBAJICHTHBIE XUMUYecKHe cBsi3u. CocTasiie-
Hue (popMys1 OMHAPHBIX COEANHEHHH 110 BaleHTHOCTH. HaxoxxieHue BaJleHTHOCTH 1o (hopMmyIie
OMHAPHOTO COCTMHEHUSI.

B3aumMoneiicTBre aTOMOB METAJUIOB MEKIY CO00M — 00pazoBaHHE METANIMYECKUX KpUCTAII-
10B. [loHsATHE O METAIIIMUYECKOH CBS3H.

JeMoHcTpanuu. Mozaenu aToOMOB XUMUYECKUX IEMEHTOB. [lepuonnyeckas cucreMa Xummu4e-
ckux anemeHToB /. 1. MenaeneeBa (pa3nudnbie GopMel).

IIpenmeTHBIE pe3yabTAThI 00yUeHHSA

Yyamuiics 1OJKEH ymems:

v HCHOJIB30BATh IPH XapaKTEPUCTUKE ATOMOB TIOHATHUS: «[IPOTOH», KHEUTPOHY, «3JIEKTPOHY,
«XUMHYECKHUH JIEMEHT», «MACCOBOE YNUCIIO», «U30TOI», «IJIEKTPOHHBIHN CII0W», «IHEPreTHYE-
CKUI YPOBEHbY, «3JIEMEHThI-METAJUIbLY, «3JIEMEHTBI-HEMETAUIBD»; IIPU XapaKTEPUCTUKE BE-
LIECTB ITOHATHUS «MOHHASI CBSI3bY», «MOHBD», «KOBAJIECHTHAsI HEMIOJISIPHAs CBS3b), KOBAJICHTHAs
MIOJIIPHAS CBSI3bY, «3JIEKTPOOTPULIATEILHOCTEY, «BAJIEHTHOCTbY, «METAJJINYECKas CBSI3b);

v/ ONKCHIBATH COCTAB M CTPOCHHE ATOMOB 3JIEMEHTOB C MOPSAKOBbIMU HOMepamu 1—20 B Tle-
puoAMYECKON cucTeMe XxuMuueckux anemenToB . M. Menpeneesa;

v’ COCTaBJISATH CXEMBI PACTIPEICIICHUSI HIIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM B DJICKTPOHHOM
000JI0YKE aTOMOB; CXeMbI 00pa30BaHUs Pa3HBIX TUIIOB XUMHUYECKOW CBSI3M (MOHHOM, KOBa-
JIEHTHOM, METAJNTHYECKOMN );

v 00BSCHSTH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX IIEMEHTOB (3apSJIOB sIIEp
aTOMOB, YMCJIA YIEKTPOHOB HAa BHEUIHEM 3JIEKTPOHHOM CJIO€, YHCIIO 3aIlOIHIEMbIX 3JIEKTPOH-
HBIX CJIOEB, PaJlyC aTOMa, 3JIEKTPOOTPULIATENbHOCTh, METAJNINYECKUE U HEMETAIIINYECKHE
CBOMCTBA) B IIepHOJaxX U rpynnax (rJaBHbIX noarpymnmnax) Ilepuoanueckoit cucteMsl XMMHU-
yeckux 35emMeHToB /. . MeHzernee Ba ¢ TOUKM 3pEHUSI TEOPUU CTPOEHHUS aTOMa;

v CcpaBHHBATh CBOMCTBAa aTOMOB XUMUYECKUX JJIEMEHTOB, HAXO/AMIMXCS B OJHOM TIEPUOJIE WK TIIABHOM
noarpymnmne [leprnoguueckoit cuctemel xuMudeckux anemeHToB J[. M. MenzaeneeBa

(3aps110B sA€p aTOMOB, YMCIIA HJIEKTPOHOB HAa BHELIHEM 3JIEKTPOHHOM CJIO€, YNCIIO 3aIlOHs-
€MbIX JIEKTPOHHBIX CJIOEB, PaJNyC aTOMa, 3JIEKTPOOTPULIATEIBHOCTh, METAJUINYECKUE U HE-
METaJUINYEeCKHE CBOWCTRA);

v J1aBaTh XapaKTEPUCTHKY XUMHUUECKUX DIIEMEHTOB I10 MX TOJ0KEHHUIO B [Teproqudeckoii cu-
creMe xuMudeckux anemeHToB J[. 1. MenieneeBa (XuMHueCcKuil 3HaK, MOPSAAKOBBII HOMep,
NepUoJ, rpymma, MoArpymnmna, OTHOCUTENbHAsI aTOMHAsl Macca, CTPOCHHUE aToOMa — 3apsi sii-

pa, 4McII0 MPOTOHOB M HEUTPOHOB B s/ipe, 00IIIee YUCIIO 3JEKTPOHOB, pacpeieieHue e K-
TPOHOB IO NEKTPOHHBIM CJIOSIM);

v/ OmpenessTh THI XUMUYECKOU CBA3H MO (hOpMYyIie BEIIECTRA;

v IIPUBOJUTH IIPUMEPHI BEIIECTB C Pa3HBIMU THIIAMU XUMHYIECKOM CBS3H;

v XapaKTepH30BaTh MEXAHU3MbI 00PAa30BaHUs KOBAIICHTHOU CBsI3H (OOMEHHBIN ), HOHHOM CBsI-
3, METAIJINYECKON CBS3H;

v/ yCTaHABIMBATh MPUYNHHO-CIIEJCTBEHHBIC CBS3U: COCTAB BENIECTBA — THIT XMMHUYECKOH CBsI-
3u;

v cocTaBiATh GOPMYIIBI OMHAPHBIX COSAUHEHHH M0 BACHTHOCTH;

v\ HaxOJMTh BAJEHTHOCTH DJIEMEHTOB IO (GOpMYJie OHHAPHOTO COEIUHEHHUS.
MeTanpe;[MeTm,le PeE3yabTaThl oﬁyqe}mn

VYyamuiics JOJKEH ymems:



V' (hopMyaMpOBaTh THIIOTE3Y MO PEIIECHUIO IPOOIIEM;
v/ COCTaBJIATH IUIaH BBINOJHEHHs YUeOHOM 3a1a4u, PEIEHHs TIPOOIIEM TBOPYECKOTO U MOMCKO-
BOT'0 XapakTepa, BHIMOIHEHUS! TPOEKTa COBMECTHO C YUUTEIIEM;
v COCTaBJIATH TE3UCHI TEKCTA,
v BJaeTh TAKMM BHJOM U3JIOKEHUS TEKCTA, KAK OIUCAHME;
v MCHOJIL30BAaTh TAKOW BUJI MBICIIEHHOTO (HI€aIBHOI0) MOJIEIMPOBAHYSI, KAK 3HAKOBOE MOJIE-
JTUpOBaHUE (Ha IPUMEpPE COCTABJICHHS CXeM 00pa30BaHUS XUMHUYECKON CBSI3H);
v MCHOJIB30BAaTh TAKOW BUJI MATEPUAIBHOIO (IIPEIMETHOIO) MOJIEIUPOBAHHUS, KAK AHAIOTOBOE
MOJICIIUPOBAHUE;
v MCHOJIB30BaTh TAKOW BHJI MaTEPUATIBHOTO (IPEIMETHOIO) MOAETUPOBAHHUS, KaK (PHU3HIECKOE
MOJIeJINpOBaHue (Ha IpUMEpPe MOJEIICH CTPOCHUSI aTOMOB);

ornpeAensaTh 00bEKThl CPAaBHEHHS U aCTIEKT CPABHEHUSI OObEKTOB;
v/ BBINOJIHATH HEMOJIHOE OJHOJMHENHOE CPABHEHHE,
v’ BBINOJHATH HEMOJIHOE KOMILIEKCHOE CPaBHEHHE;
v BeIOJHATH 10 OJIHOE OJHOIMHENHOE CPABHEHHE.
TEMA 2. IPOCTBIE BEIECTBA (7 4acos)
[Tonoxenne MeTamioB U HeMeTaLIoB B [leproanyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. Baxxneiiime npocTsie BEMECTBA — METAILIBI (KEJIe30, ATFOMUHUHN, KalbLIUN,
MarHuii, HaTpui, Kaiuii). O0ume GpuanyecKkue cBoicTBa MeTaIIOB. BaskHele npocTole Be-
IeCTBa-HEMETAJLIbI, 00pa30BaHHBIC aTOMaMHU KHUCJIIOPOIa, BOJIOPO/Ia, a30Ta, cephl, Gpocdopa,
yraepoja. MoJieKysbl IPOCThIX BELECTB-HEMETAIIIOB — BOJAOPO/Ia, KUCIOPOJa, a30Ta, rajore-
HOB. OTHOCHUTENIbHASI MOJIEKYJISIPHAs Macca.
CrocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO0 HECKOIBKUX MPOCTHIX Be-
IIECTB — aJUIOTPONHS. AJUTOTPOITHBIC MOAU(HUKAIK KKCIIOpoaa, hocdopa, ooBa. Meraumde-
CKHME U HEMETAJUIMYECKUE CBOMCTBA MTPOCTHIX BEIECTB. OTHOCUTEIBHOCTD 3TOTO MOHSATHS.
Uwucno Aporanpo. KommmuectBo BeniecTBa. Mok, Monsipaast Macca. MoJsipHBI 00beM Tra30-
o0Opa3HbIX BemiecTB. KpaTHble eIMHULIBI U3MEPEHUsT KOJIMUECTBA BEIIeCTBA — MUJUIMMOJIb U KU-
JIOMOJIb, MUJUTUMOJISIPHAS. U KMJIOMOJISIpHAS MAacChl BEIIECTBA, MUJUIMMOJISIPHBIN U KUJIOMOJISIP-
HBI 00beMbI Ta3000pa3HBIX BEIIECTB.
PacueTs! ¢ HCnOIb30BaHNEM MOHSITHI «KOJUYECTBO BEIIECTBAY, «MOJIAPHAS MACCay, «MO-
TSIPHBINA 00BEM Ta30B», «UUCIO ABOTAIPO».
IIpeaMeTHbIE pe3yJbTaThHI 00y4eHH s
Yyamuiics 10JDKEH ymems:
v\ HCIIOIB30BaTh IIPH XAPAKTEPUCTUKE BEIECTB MOHATHS: «METAJUIBIY, «IIJIACTHYHOCTEY, «TEIl-
JIOIPOBOJHOCTBY, «3IEKTPOIPOBOIHOCTDY, KHEMETAIIBIY», «AJTIOTPOINUS, «aJUIOTPOITHbIE
BHUJIOM3MEHEHUS WM MOIUDHUKAIIANY;
v’ ONHUCHIBATH MOJIOKEHUE DIIEMEHTOB-METAIOB M DJIEMEHTOB-HEMETAIIOB B [lepuoquye-
CKol cucteMe xuMuieckux aneMeHToB J[. 1. MeHeneena;
V' KIaccu(UIMPOBATh MPOCTHIE BEMIECTBA HA METAJUIBI M HEMETAILIBI, DJIEMEHTHI,
v\ ONpeNeNaTh NPUHAIEKHOCT HEOPraHMIECKUX BELIECTB K OJHOMY U3 U3YYEHHBIX KJIACCOB —METaLIbI
Y HEMETAaJUIbL;
v JIOKa3bIBaTh OTHOCUTENILHOCTD JIEJIEHUS IPOCTHIX BELIECTB Ha METAUILI M HEMETAILIbL;
v XapakTepHu30BaTh 00IIHe HU3MIECKUE CBOMNCTBA METAILIOB;
v\ yCTaHaBIMBATh NPUYUHHO-CIEICTBEHHBIE CBA3M MEXKIY CTPOEHHEM aTOMA U XMMHUECKOM
CBA3BIO B MPOCTHIX BELIECTBAX — METAUIAX U HEMETaIax;
V' 00BACHATL MHOr00Opa3ue NPOCTHIX BEMIECTB TAKUM (DAKTOPOM, KaK aJUIOTPOIIHS; OMKMCHIBATE
CBOMCTBA BEIECTB (HA MpUMEpPaxX MPOCTHIX BEHIECTB — METAJIIOB U HEMETAILJIOB);
v\ co0mrogarh mpaBuiia TEXHUKU O€30MaCHOCTH IIPU MIPOBENCHUH HAOII0IeHNH U 1abopaTo p-
HBIX OIBITOB;
v HCIIOIB30BaTh MIPH PEIIEHUH PACUETHBIX 3a/1aU MMOHATHS: «KOJIM YECTBO BELIECTBAY, «MOJIbY,
«TMIOCTOSIHHAsE ABOTApO», «MOJISIPHAS Maccay, «MOJSIPHBIN 00bEM ra30oB», «HOPMAaIbHbIE
YCIIOBUS;



v\ TPOBOAUTH pAaCUeThl C HCIOJIL30BAHHEM IOHSTHIA: «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
«MOJISIPHBII 00BEM ra3oB», «IIOCTOSHHAs ABOTaipo».

MeTtanpenMeTHbIe pe3yabTaThl 00yUeHUs

Yyamuiicst 10JKEH ymems:

v’ COCTaBJISATH KOHCIIEKT TEKCTa;

v/ caMOCTOATENILHO UCIIONIB30BATh HEMOCPEICTBEHHOE HAOII0/ICHHE;

v caMOCTOATENILHO OPOPMIISTH OTYET, BKIFOYAIONINI ONUCAHNE HAOIIFOIEHHUS, €r0 PE3yiib-
TaTOB, BHIBOJIOB;

v/ BBINOJIHATH MOJIHOE KOMILUIEKCHOE CPABHEHHUE; BBIMOJIHSATH CPABHEHHUE 110 aHAJIOTHH.
TEMA 3. COEJUHEHUA XUMHWYECKHUX 3JIEMEHTOB (14 yacos)

Crenenp okucienus. CpaBHEHHE CTEIIEHU OKUCIIEHUS U BaJIEHTHOCTH. OlpeiesieHue cre-

IIEHU OKHUCIJICHHsI 3JIEMEHTOB B OMHApHBIX coenHeHusX. CocTaBienue GpopMys OMHApHBIX CO-
eIMHEHNH, OOIIHi CI0CO0 UX Ha3BaHUM.

brHapHble coeIMHEHNS METAIJIOB U HEMETAJIJIOB: OKCHJIbL, XJIOPHbL, Cynb(u el u np. Co-
cTaBJieHHE UX (HOPMYII.

buHapHbIe cOeIMHEHNS HEMETAIOB: OKCHUJIBI, JIETYYUE BOJOPOIHBIE COEAMHEHHUS, UX COCTAB

n Ha3BaHus. [IpeacraBureny OKCUAOB: BOJA, YIJTIEKUCIIBIN ra3, HerameHas u3Bects. lIpencrasu-
TEJH JIETYYUX BOAOPOJHBIX COEIUHEHHUN: XJIOPOBOAOPO U aMMUAK.

OcHoBaHusl, X cocTaB U Ha3BaHUs. PacTtBopuMocTs ocHOBaHMil B Boje. [IpeacraBurenu
IIeJI0Yel: THIPOKCUABI HaTpUs, Kanus U Kaublus. [loHsaTne 06 MHAMKATOpax U Ka4eCTBEHHbBIX
peaknusx.

Kucnotsl, ux cocras u Ha3Banus. Kinmaccudukanus kuciot. [IpencraBureny KUCIoOT: cepHa,
cojisiHas, azoTHas. [lonarue o mkane kucnoTHocTH (mkana pH). 3MeHeHne okpacku MHIUK a-
TOPOB.

Conu Kak NpOU3BOAHBIE KUCIOT U OCHOBAaHUM, X COCTaB U Ha3BaHUA. PacTBopuMocThb coseit

B BoJie. [IpencraBurenu comeil: xyopua HaTpus, kKapooHat u gocdaT KanpLus. AMopHbIE U
KPHUCTAJUIMYECKUE BELIECTBA.

Me:xMoneKyIIpHble B3aUMOACHCTBYS. TUIIBI KPUCTAITIMYECKUX PEILETOK. 3aBUCUMOCTD
CBOMCTB BEILECTB OT TUIIOB KPUCTAJUINYECKHUX PEIIECTOK.

Yuctele BemecTBa U cMecu. [IpuMeps! KUAKUX, TBEPIBIX U ra3000pa3HbIX cMeceil. CBolicTBa
YHUCTBIX BelecTB U cMeceil. Ix coctaB. MaccoBas u 00beMHast 10J1 KOMIIOHEHTa cMecH. Pacue-
TBI, CBSI3AHHBIE C UCITOJIB30BAHUEM ITOHSATHUS «JIOJA».

JemoncTpanuu. O6pa3ibsl OKCHJOB, KUCIOT, OCHOBaHUHN U coiel. MoJienn KpUCTalInuecKuX
peLIeTOK XJIopua HaTpHsl, aiamasa, okcuaa yrieposa (IV). KucnoTHo-1enounble HHIUKAaTOPHI,
MU3MEHEHHE UX OKPACKU B PA3JIMYHBIX CPelax. Y HUBEPCAIbHBIN UHINKATOP U U3MEHEHHUE €T0
OKpacKH B pa3nnuHbIx cpenax. lkama pH.

IIpakTnyeckas padora Ne3. AHanu3 NOYBHI U BOJBI

Macca,

IIpakTnueckas padorbiNed. [IpurorosiaeHne pacTBopa caxapa U pacyeT ero MacCoBOM JTOJIU B PacTBOPE.

Hpe}]MeTHLIe PeE3yabTaThI oﬁyqemm

Yyamuiicst JOJKEH ymems:

v\ HCIOIB30BaTh NIPH XaPAKTEPUCTUKE BEINECTB MOHATHS: «CTENEHDh OKMCIEHUA, KBAJIEHT-
HOCTB», «OKCUIBD», KOCHOBAHU», «IIET0UN», KKAUECTBEHHAs PEAKLU», «UHIUKATOP», «KUC-
JIOTBI», «KUCIIOPOICOAECPIKAIINE KUCTOTH», «OECKUCIOPOIHBIE KUCIOTHI), «KUCIOTHAS CPEay,
«UIENIOYHAS Cpeliay, «HeHTpaabHas cpefay, «mkaiaa pHy», «commy, «amopdHbIe BelecTBay,
CKPUCTALTUYECKUE BEIIECTBAY, «KPUCTALTUYECKAS PEIIETKAY, «MOHHAS KPUCTAJUTHIECKas
peleTKa», «aTOMHasi KpUCTaJUIMUeCcKasi pelieTkay, «MOJEKyJsipHas KpucTauinueckas pe-
MIETKaY, «METAJUTMYECKask KpUCTAJUTHUECKas PEIIeTKA, «CMECH;

V' KIaccH(UIMPOBATH CIIOXKHBIE HEOPTrAHUYECKHE BEIIECTBA [0 CO CTaBY Ha OKCHUJIbI, OCHOBA-
HUS, KUCJIOTHI M COJTM; OCHOBAHMSI, KHCJIOTHI M COJIM TI0 PACTBOPHUMOCTH B BOJI€; KHCJIOTHI 11O
OCHOBHOCTHU U COACPKAHUIO KUCIOPO/A;

v\ OIpeNeNaTh NPUHAIIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 U3yYE€HHBIX KIACCOB
(oKcHIBI, TeTy4Yre BOAOPOIHBIC COCTMHEHUS, OCHOBAHMSI, KUCIIOTHI, COJIH) IO (hopmyre;



v ONKCHIBATH CBOMCTBA OTAENBHBIX MPEIACTABUTENCH OKCHIOB (HA MPUMEPE BOJBI, YIIIEKUCIOTO Trasa,
HErameHoW W3BECTH), JIETyYUX BOJOPOJHBIX COCIUWHEHWH (Ha HpHUMepe XJIOpPOBOIOPOAA U aMMHaka),
OCHOBaHUH (Ha mpuMepe TUAPOKCUIOB HATPUS, KM M KalbLMsl), KUCIOT (HAa IPUMEPE CEPHOI KUCIOTHI) U
coJield (Ha mpuMepe XJIopuaa HaTpus, kKapOoHaTa Kaiablus, pocdara kanbIus);

v/ OIpeNeNsTh BAJIEHTHOCTh U CTENIEHb OKUCIIEHHS SJIEMEHTOB B BEIIECTBAX;

v cocTaBJIATh GOPMYJIBI OKCUIOB, OCHOBAHMH, KUCIIOT M COJIEHN M0 BAJIEHTHOCTSIM U CTENEHAM

OKHCJICHHS SJIEMEHTOB, a TAK)KE 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH

KHCJIOT, OCHOBAHHM U COJICH;

v' COCTaBIIATH HA3BaHMs OKCUIOB, OCHOBAHUMN, KUCIIOT U COJIEH;

v CpaBHMBATh BAJIEHTHOCTH ¥ CTENEHb OKMCIIEHUS; OKCHIbI, OCHOBAHMS, KMCIIOTHI U COJIU 10

COCTaBY;

v HCHOJIB30BaTh TAOIMILY PACTBOPUMOCTH ISl ONPEIEIEHUS PACTBOPUMOCTH BEIIECTE;

v yCTaHABIMBATh TEHETHYECKYIO CBS3b MEXKIY OKCHIOM U THIPOKCHIOM M HA06OpOT; MPUYUHHO-
CJIEJICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aTOMa, XUMHYECKON CBSI3bI0 M TUIIOM KPUCTAILUTMYECKOW PEleTKH
XUMHYECKUX COCIMHECHUIA;

v XapaKTepH30BaTh ATOMHBIE, MOJEKY/ISIPHBIE, HOHHBIE METAIUINYECKUE KPUCTAIUIIMYECKHE

pELIEeTKH; Cpely pacTBOpa ¢ MOMOIIbIO MIKajbl pH;

v [IPUBOIUTH HPUMEPHI BELIECTB C Pa3HBIMH THIIAMH KPUCTAJUTNYECKOM PEIETKH;

v IIPOBOAUTH HAOIIOICHUS 32 CBOMCTBAMHU BEIIECTB U SBJICHUSMH, TIPOMCXOISIINMU C BEIEC-

TBaMU;

v cobIo1aTh MpaBuiia TEXHUKH 0E3011aCHOCTH TIPU TIPOBEICHUH HAOIOIEHHI U ONBITOB;

v HCCcienoBaTh Cpely pacTBopa ¢ MOMOIIIBIO HHIMKATOPOB;

v/ 3KCIEPUMEHTAIBHO Pa3IMdaTh KUCIOTHI U [IEIOYH, OJIB3YsACh HHIUKATOPaMHU;

v HCIIOJB30BaTh MPH PEIIEHUH PACYETHBIX 3a1a4 MOHATHSI «MACcCcOBast J0JIs DJIEMEHTA B Bellle-

CTBE», «MacCOBast JOJs1 pACTBOPEHHOTO BEIIECTBAY, «00BEMHAs A0 ra3000pa3HOTo Bellle-

CTBa;

v obpaiarscs ¢ 1a00paTopHBIM 000PYJOBAHUEM M HArPEBATEILHBIMU IPUOOPAMU B COOTBET-

CTBUHU C MPaBUJIAMU TEXHUKH 0€30MacHOCTH;

v ONKCHIBATH XUMUYECKHUI SKCIIEPUMEHT € TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POJHOTO)

SI3bIKA U A3BbIKA XUMUMY;

v/ Jienarth BBIBOIBI IO PE3YJIbTaTaM MPOBEJAECHHOTO YKCIIEPUMEHTA,;

v TOTOBHUTH PaCTBOPBI C OMPEIETICHHON MAacCOBOI 0JIell pACTBOPEHHOTO BEIECTBA;

v IIPUrOTOBHUTH PACTBOP M PACCUUTATh MAaCCOBYIO JIOJIO PACTBOPEHHOTO B HEM BEIECTBA.
MeTal’[pe}.’[MeTHLIe PeE3yabTaThl oﬁyqe}mﬂ

VYyamuiicst JOJKEH ymems:

v/ COCTaBJIATH Ha OCHOBE TEKCTA TAOJIMIILI, B TOM YKCIIE ¢ MpuMeHeHneM cpeacts UKT;

v T0J PYKOBOJCTBOM YUYHTEIsI IPOBOAUTD OMIOCPETOBAHHOE HAOIIOICHHE;

v\ 10X PYKOBOACTBOM yuHTeldss O(OPMIIATH OTYET, BKIIOYAIOIINM OINHMCAHHE ODKCIIEPUMEHTA, €ro
pE3YJIBTAaTOB, BHIBOJIOB;

v OCYWIECTBJIATh HHAYKTUBHOE 0600MIeHHE (OT €AMHIYHOTO JOCTOBEPHOIO K O0IIEMY BEPOSIT-
HOCTHOMY), T. €. OTIPEENATh OOIIHEe CYIIeCTBEHHbIE PU3HAKH JIBYX U 00Jjiee 0OBEKTOB U

¢ukcupoBaTh UX B OpMeE MOHATHUS WIH CYKICHUS;

v OCYIIECTBJIATH JICIYKTUBHOE 0000IIeH e (TIOIBEICHUE EANHIUYHOTO TOCTOBEPHOTO TI0JT 00-

11ee JOCTOBEPHOE), T. €. aKTyaJIU3UPOBATh MOHATUE WU CYXICHUE, U OTOKIECTBIIATH C HUM
COOTBETCTBYIOIIHE CYIECTBEHHBIE IPU3HAKU OJTHOTO MK O0Jiee 0OBEKTOB,

v ONpeNeNsaTh aCleKT KIacCu(pUKAIIUHK;

v/ OCYIIECTBIIATH KIACCU(PUKAIHIO;

v/ 3HaTh ¥ UCIOJIB30BATh Pa3INYHbIe POPMBI IIPEICTABICHUS KIaCCU(PHUKAIINH.

TEMA 4. U3MEHEHUSI, TIPOUCXOJSIIUAE C BELIECTBAMH (11 1acoB).

[TonsiTre sABIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, TPOUCXOSIIUMHU C BEIIECTBOM.

SIBneHus1, cBA3aHHbIE C U3MEHEHUEM KPUCTAININYECKOIO CTPOEHUS BEIIECTBA IIPH ITOCTOSH-

HOM €ro coctase, — (usznueckue spineHus. Gu3nueckue SBJICHUsS B XUMUU: AUCTUIUIALNSA, KPH-



CTaJUIN3alMs, BHIIAPUBAHKUE U BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U LIEHTPU(PYTH POBAHHE.

SBneHus, CBA3aHHBIE C U3MEHEHNEM COCTaBa BEILECTBA, — XUMHUUYECKHUE peakiuu. [IpusHaku

U yCJIOBMSI IPOTEKAHMSI XUMUYECKUX peakiuil. Bolenenue TemioTsl U CBETa — peaKLuu rope-

Hus. [lonarue o0 3K30- U SHAOTEPMUUYECKUX PEAKLIUAX.

3aKOH COXpaHEHMS MACChI BEIIECTB. XMMHUECKHE YpPaBHEHUS. 3HAUEHUE UHIEKCOB U KO-

¢ purmentor. CocTaBiaeHUE YPaBHCHU XUMUUYECKUX PEAKIIHA.

Pacuersl o xuMHUeCKUM ypaBHEHUSAM. Perienne 3a/1au Ha HaX0X/I€HUE KOJIMYECTBA, MaCChl

WK 00beMa MpOAYyKTa PeakIuu 1Mo KOJIUYECTBY, Macce Uil 00beMy UCXOAHOTo BemiecTBa. Pac-

YeThI C UCII0JIb30BAHUEM MOHATHSL «10JI51», KOTJ1a MICXOAHOE BEILIECTBO JIaHO B BUJIE PAaCTBOPA

C 3aJJaHHON MacCOBOM JI0JIE pacCTBOPEHHOI'0 BEUIECTBA UIIM COAEPIKUT ONPEAEIEHHYIO JOJIIO

IIPUMECEH.

Peakuun paznoxenus. [IpeacraBieHue o CKOpOCTH XUMUYECKUX peakiuil. Katanuzaropsl.

®epmenTsl. Peaknuu coenqunenus. Katanutuyeckre u HeKaTaIUTHIECKHUE PeaKuH, 00paTu-

Mbl€ U HeoOpaTuMble peakuuu. Peakunu 3amenienus. P akTHBHOCTH METaJLIOB, €r0 UCIIOJb-

30BaHuE AJIs IPOrHO3UPOBAHMS BO3MOXXHOCTHU IIPOTEKAHUS PEAKLIMA MEX 1y METAJUIAMU U KHC-

JIOTaMH, PEaKIMi BBITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEH IPYTHMMH METAJIIIaMHU.

Peakiuu oomena. Peakuiuu HeWTpanu3anuu. Y CJI0BUs IPOTEKAHUs Peakiinii o0OMeHa B pacTBO-

pax 10 KOHIA.

Tunel XUMHYECKUX PEaKIUK Ha IIPUMEPE CBOMCTB BOJBL. Peakiys pasnoKeHus — 3JIEKTPOIIN3

BOJbL. Peakuuu coelMHeHNs] — B3aUMOJICMCTBUE BO/IBI C OKCUAMU METAJNIOB U HEMETAJUIOB.

VYcnoBue B3auMOACHCTBHSI OKCHIOB METAJUIOB M HEMETAJNIOB € BOJOW. [ToHsATHE «TUIPOKCHUIBDY.

Peakuuu 3amenieHuss — B3auMO/ICHCTBHE BOJIBI C MeTaliaMu. Peakiiuu oOMeHa — rupous3 Be-

LIECTB.

JemoncTtpanuu. [Ipumeps! pusnyeckux sBIEHUN: a) IIaBlieHUe napaduHa;

0) pacTBOpeHHE OKpaIIeHHBIX coJieil; B)[IprMepsl XUMUYECKUX SBJICHHIA: a) TOPEHUE

Marausi, 0) B3aMMOJEHCTBHE COJSHOW KHUCIOTBI C MeloM; B) momydeHue ruapokcuga menu (II); r)
pacTBOpeHHE IOJYyYEHHOrO0 THIAPOKCHIA B KHUCIOTax; 1) B3aumozeicteue okcupa meau (II) c cepnoi
KHCIIOTOM MpU HArpeBaHUU; €) PA3I0KEHHE IepMaHTaHaTa Kalus

3) B3auMO/IeicTBHE pa30aBICHHBIX KHCIOT C METAJUIAMHU.

IIpakTuyeckast padora NeS. [[pu3Haku XUMUYECKUX pEaKIUil.

IIpeaMeTHbIE pe3yJbTaThl 00y4eHH s

Yyamuics 10JDKEH ymems:

v’ HCHONTB30BaTh MPH XapaKTEPUCTUKE BEMIECTB MOHATHS: «IUCTHUISIIUSD), IIEPETOHKAY,
«KpUCTAJTN3ALINS», «BbIIApPUBAHUE», «PUIBTPOBAHUE», «BO3TOHKA, WIM CyOIMMAalUs», «OTCTaHUBaHHUE»,
«UEHTPUYTUPOBAHUEY», «XUMHUYECKAs PEAKIMS», «XMMHYECKOE YpPAaBHEHHE», «PEAKIHUU COCTUHEHUS»,
«pEeaKUUu pa3loKEHHUs», «peakuuu OOMEHa», «pPEeaKIUH 3aMEIICHUs», «PEeaKUuu HeHUTpalInu3aluumny,
«OK30TEPMHUYECKHE PEAKLUN», <OHIOTEPMHUUECKHE PEaKLUM», «PEaKLUU TOPEHUs», «KATaIUu3aTOphI»,
«pepMeHTBI», «OOpaTHUMbIE peaKIUuu», «HEOOpATHUMbIC PEAKIMH», «KATATUTHYECKUE PEaKIUn»,
«HEKATATUTHYECKUE PEAKLIUNY, «PSJ AKTUBHOCTU METAJUIOBY, «TUAPOIU3Y;

v/ yCTaHaBIMBATH NPUYNHHO-CIIEJCTBEHHBIE CBA3H MEX/Y (PU3MUECKMMH CBOWCTBAMH BEIIECTB

U CIIOCOOOM pazJiesieHus! cMeceid;

v 00OBSICHSTH 3aKOH COXPAaHEHH MACCHI BEIIECTB C TOUKH 3PEHHS aTOMHO-MOJIEKYJIIPHOTO

YUEHUS;

v COCTaBJIATH YPABHEHUS XUMHYECKUX PEAKIMi HA OCHOBE 3aKOHA COXPAHEHHSI MACCHI BEIIECTB;

v/ ONKCHIBATH PEAKIUH C TIOMOIIBIO ECTECTBEHHOTO (PYCCKOTO MITH POTHOTO) A3BIKA U A3BIKA

XUMUH;

v KIacCH(UIMPOBATH XUMUIECKUAE PEAKIIUH 110 YUCITY U COCTABY MCXO/HBIX BEIIECTB U MPO-

IYKTOB PEaKINH; TeII0BOMY 3 (PEKTy; HalpaBJICHUIO MPOTEKAHUS PEaKIUH; YyYacTHIO KaTa-

JM3aTopa;

v WCHOJIB30BaTh TAOIMILY PACTBOPUMOCTH JUIs OTPEIEIEHUS BO3MOXKHOCTH MIPOTEKAHUS PeaK-

Ui 0OMeHa; SJIEKTPOXUMHUYECKHUH Psiji HANpsKEHUH (aKTUBHOCTH ) METAJUIOB JIJIs OTpeie-

JIEHUS] BO3MOKHOCTH MTPOTEKAaHUs PEAKINil MEeXIy MeTaJlJIlaMi U BOAHBIMU PACTBOPAMHM KHC-



JIOT U COJIEH;

v Hal0JI0JaTh W ONWCHIBATH MPU3HAKUA M YCIOBHMS TEUYEHUS XMMHYECKHMX DPEaKIHi, JNeaTh BBIBOJABI Ha
OCHOBaHUM aHaJIM3a HAOJIOIEHUH 32 SKCIIEPUMEHTOM,;

v IIPOBOJAUTH PACUETHI 10 XUMUYECKUM YPABHEHUAM HA HAXOXKIECHUE KOJIMYECTBA, MACCHI WU

o0beMa MPOTYKTa PEAKIMH MO KOJIMYECTBY, Macce WM 00beMY HUCXOAHOTO BEILIECTBA; C HC-

MIOJIb30BAHUEM TOHATHUS «J10J51», KOTJ]a UCXOJHOE BEIIECTBO JJaHO B BUJIE PaCTBOpA C 3a-

JTAHHOW MacCOBOM J0JIEW pacTBOPEHHOTO BEIIECTBA WIIM COJAEPHKHUT ONPEAECIEHHYIO JTOTIO

MpUMECEH.

MeTtanpenMeTHbIe pe3yabTaThbl 00yUeHHs

VYyamuiicst 10JIKEH ymems:

v COCTaBJIATH Ha OCHOBE TEKCTA CXEMBI, B TOM YHCIIe ¢ IpuMeHenueM cpeacts UKT;

v’ caMOCTOATENHHO opopMIIATH OTYeT, BKJIFOYAIOLIU I ONMCAaHUE IKCIIEPUMEHTA, €ro
PEe3yAbTaTOB,BBIBOJIOB;

v HCHOJI30BaTh TAKOW BUJI MBICIICHHOTO (MI€AIbHOT0) MOJICITUPOBAHYSI, KAK 3HAKOBOE MOJIE-

JUpOBaHueE (Ha MpUMepe YpaBHEHUI XUMUYECKUX PeaKIuii);

v pasnnyarth 00bEM U COJEPIKAHKE MTOHSITHIA;

v\ pasaMyarth POJOBOE M BUIOBOE TIOHSTHS;

v’ OCYWIECTBJISATH POJOBHIOBOE OIPEIEICHAE OHSITHIA.

TEMA 5. PACTBOPEHHME. PACTBOPBI. CBOMICTBA PACTBOPOB JJIEKTPOJIMTOB

(16 gacoB)

PacTtBOpenue kak ¢pu3znko-xumMuueckuii nporecc. IloHsTHe 0 ruapaTax u KpUCTAILIOTHIpa-

tax. PactBopuMocTs. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/BIX BEIIECTB
oT TemmnepaTypsl. HacblllieHHbIE, HEHACBILIEHHbIE U NEPECHIIICHHbIE PACTBOPhl. 3HAYEHUE PAcTBOPOB IJIf
MIPUPOJIbI U CEITbCKOTO XO0341CTBa.

[TonsiTHE 00 MEKTPONUTUYECKON JUCCOLMALUU. DIIEKTPOJIUTHI U HEAJIEKTPOIUTHL. Mexa-

HU3M JUCCOLUALNN 3JIEKTPOJIUTOB € PA3IUUYHBIM XapaKTEPOM CBsI3U. CTeNeHb 3JIEKTPOIUTHYE-

ckoil nuccounanuu. CuabHbIE U C1a0ble 3JIEKTPOIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU IEKTPOIUTUUECKOMN nuccounannu. IoHHbIe ypaBHEHUs

peaknuii. Peakiun oOMeHa, uaynue 10 konna.Kinaccugukanus HOHOB U X CBOMCTBA.

Kucnotsl, ux xnaccuduxarnus. Juccounanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH DIIEK-

TPOJINTUYECKON Jucconuanuu. MoseKkysspHble 1 HOHHBIE YpaBHEHUs peakuuil. Bzanmonen-

CTBUE KHUCIJIOT C METAJJIaMH. DJIEKTPOXUMHUYECKHUN psijl HAIPSHDKEHUHM METallIoB. B3anmoaeincTBue KUCIoT ¢
OKCHJIAMU METaJUIOB. B3auMoJelcTBME KHUCIOT C OCHOBAaHUSAMU — pEAKUUS HEWUTpaau3aluu.
B3aumoneiictBue kucinor ¢ consMmu. Vcnonbp3oBaHue TaOIMIBI PACTBOPUMOCTH ISl XapaKTEPUCTHKH
XUMHYECKHUX CBOMCTB KUCJIOT.

OcHoBanus, ux kinaccupukanus. /{ucconnanus OCHOBaHUHM U UX CBOMCTBA B CBETE TEO-

PHU DJIEKTPOIUTUIECKON THcconranuy. BzanmopeiictBue ocHoBaHu# ¢ cosisiMu. Mcnomnbs3oBa-

HUE TaOJIUIIBl PACTBOPUMOCTH JJISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB OcHOBaHMHU. B3zanumo-

JNIEUCTBYE IIEIIOUYEH C OKCHAAMU HEMETAIIIIOB.

Counu, ux qucconuanys U CBOMCTBA B CBETE TEOPUU MIEKTPOIUTUYECKON AUCCOLUALNH.

B3aumogeiicTBue coieli ¢ MeTauiaMu, 0COOCHHOCTH dTUX peakiuii. BzanmosenicTBre coneil ¢

coisimu. Mcrionb30Banue TabauIbl paCTBOPUMOCTH JJISl XapaKTEPUCTUKU XUMHUECKUX CBOMCTB

COJIEH.

O06o00u1ieHne cBeeHn 00 okcuaax, UX KIacCu(pUKaIMY U CBOMCTBAX.

['enernueckue psapl MeTaia U HeMeTaia. [ eHeTrudeckast CBI3b MEXy KilaccaMu Heopra-

HUYECKHUX BELIECTB.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

Omnpenernenue cTeneHei OKUCIEHHs I SIEMEHTOB, 00pa3yIoIX BEIIeCTBa pa3HbIX KJlac-

coB. Peakunu noHHOro 0OMeHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U
BOCCTAaHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

CocraBrieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHI METOIOM 3JIEK-

TpPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB, KUCJIOT U COJIeH B CBETE OKHUCIIU-



TEIbHO-BOCCTAHOBUTENBHBIX PEaKIUH.

JdemoncTpauuu. B3zauMopeicTBue IMHKA C CEPOi, COJITHON KUCIOTOM, XJIOPUIOM

meau (II).

IlpakTuyeckasi padora Ne 6. VYciaoBusS NpOTEKaHUS XUMHUUYECKHX PEAKIUH MEXIy pPacTBOpaMH
AJIEKTPOJIUTOB /10 KOHIIA

IIpakTuyeckasi padora Ne 7«CBoiicTBa KUCIOT OCHOBAHUM, OKCHJIOB U COJICH»

IIpakTnyeckas padora Ne 8 «PenieHue sKkciepuMEHTAIBHBIX 3aa9».

IIpenmeTHBIE pe3yabTAaThI 00yUeHHSA

Yyamuiics NOJKEH ymems:

v HCHOJIB30BATh MPU XapPaKTEPUCTUKE MPEBPAILCHUI BEIIECTB MIOHATHS: «PACTBOPY, «IJIEKTPOTUTHYECKAS
JUCCOLIALUA», <«AIEKTPOJIUTB», «HEIJIEKTPOJIUTBI», «CTENEHb AMCCOLMALMMNY, «CHIIbHBIE 3JIEKTPOJIMTHI,
«ciabple AIEKTPOIMUTHIY, KKATHOHBDY, «QaHHOHBID», KUCIOTHI», «OCHOBAHUSY», «COJINY», «AOHHBIC PEAKIIUN»,
«HEecoJIe00pa3yIoIIe OKCHIBL), «COJIe00Pa3yoIne OKCUIbD», «OCHOBHBIE OKCUIBI», «KUCIOTHBIE OKCHABD,
«CpPEHUE COJM», «KUCIBIE COJHM», «OCHOBHBIE COJIM», <«TEHETHMYECKUH pAd», «OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN», OKUCIHUTEIbY, «BOCCTAHOBUTEIIb), «OKUCIEHUE), «BOCCTAHOBJICHUEY;

v/ ONKCHIBATH PACTBOPEHUE KaK (HH3UKO-XUMHUUECKHIA TIPOLIECC;

v\ WUIIOCTPHPOBATh TMPHUMEPAMH OCHOBHBIE IOJIOKEHHS TEOPUH DIIEKTPOIUTHYECKON HMCCOLUAIINHT;
TFEeHETUYECKYI0 B3aUMOCBSI3b MEXY BElleCTBAMHU (IIPOCTOE BEIIECTBO — OKCUJ — FUAPOKCUT — COJIb);

v/ XapakTepu30BaTh OOIINE XUMHUYECKUE CBOMCTBA KUCIOTHBIX M OCHOBHBIX OKCHJIOB, KHC-

JIOT, OCHOBAHUM U COJIEH C NO3ULUNA TEOPHUH JIEKTPOIIMTUYECKON TUCCOUALUH; CYIITHOCTh
3EKTPOJUTUYECKON AUCCOLMALIMY BEIIECTB C KOBAJIEHTHOM MOJISPHONW U MOHHOM XUMHUYE-

CKOI1 CBSI3b10; CYIIIHOCTh OKMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA;

V' [IPUBOAUTH HPUMEPHI PEAKIIUA, TIOITBEPKIAFOMIMX XUMHIECKUE CBOMCTBA KUCIOTHBIX M OC-

HOBHBIX OKCHJIOB, KCJIOT, OCHOBAaHUI U COJIEH; CYILIECTBOBAHUE B3aUMOCBSI3U MEX/Y OC-

HOBHBIMH KJIACCAMU HEOPraHUYECKHUX BEILECTB;

v\ KIacCH()UIMPOBATE XUMHUYECKHE PEAKIUH [0 «HU3MEHEHHIO CTENEHEH OKUCIEHHS DIEMEHTOB,
00pa3ymoIIUX pearupyrolre BeIeCTBaY;

v COCTaBJIATH YPABHEHHUS DIICKTPOIUTHIECKOM JUCCOIMAIINK KHCIIOT, OCHOBAHUH U COJIEIA;
MOJIEKYJIIPHBIE, IOJHbIE U COKPALEHHbIE HOHHBIE YPABHEHUS PEAKIIUI C yYACTUEM AJIEKTPO-

JIMTOB; YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI, UCIIOIb3Ys METO/ AJIEK-

TPOHHOI'O OajaHca; ypaBHEHUS peakluii, COOTBETCTBYIOIMX MOCIEI0BATEIbHOCTH («II€M0Y-

Ke») MpeBpallleHul HEOPraHWYECKUX BEIECTB PAa3INYHbIX KJIACCOB;

v’ omnpenensTh OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBIICHHE B OKUCITUTEh-
HO-BOCCTaHOBUTEIbHBIX PEAKLIUAX;

v\ yCTaHaBIMBATh MPUYNHHO-CIIEICTBEHHBIE CBA3M: KJIACC BEIIECTBA — XMMHUYECKUE CBOMCTBA

BelIeCTBa; HAOIIOAATh U ONMMCHIBATh PEAKIIMU MEXKY 3JEKTPOIUTAMH C TOMOIIbIO €CTECTBEH-

HOTO (PyCCKOT'O MJIU POJTHOTO) SI3bIKA U SI3bIKA XMUMUU;

v TIPOBOJUTSH OTIBITHI, TIOTBEPIKIAIONINE XUMUIECKHAE CBOMCTBA OCHOBHBIX KJIaCCOB HEOpra-

HUYECKUX BEUIECTB.

v obpaiarscs ¢ 1a00paTopHBEIM 000pYIOBAHUEM M HarpeBaTellh HBIMH IPUOOPAaMH B COOTBET-

CTBUHU C MPaBUJIAMU TEXHUKH 0€30MacHOCTH;

v’ HalJII0/aTh 32 CBOMCTBAMH BEILECTB U SBICHUSMH, TIPOMCXOISIIUMU C BEIECTBAMU;

v ONKCHIBATH XUMHUYECKHUI SKCIIEPUMEHT C TIOMOIIIBI0 €CTECTBEHHOTO (PYCCKOTO HITH POJHOTO)

SI3bIKA U SI3bIKA XUMHH;

v/ Jenath BBIBOJIBI 0 PE3YJIbTATaM MPOBEICHHOTO 3KCIIEPUMEHTA.

MetanpeaMeTHBbIe pe3yabTaThl 00y4eHH

VYyamuiicst JOJKEH ymems:

JienaTh MOMETKH, BBIMUCKU, IUTUPOBAHUE TEKCTA;

COCTaBJISITh IOKJIAI;

COCTaBJIAATh HA OCHOBE TEKCTa rpaduku, B TOM uucie ¢ npuMmeHeHneM cpeacts UKT;

BJIa/IETh TAKUM BUJIOM U3JIOKEHUS TEKCTa, KaK pacCyKJIeHHE;

MCII0JIb30BaTh TAKOW BUJI MBICJIEHHOIO (M1€a]IbHOT0) MOJIEIMPO BaHMsI, KAK 3HAKOBOE MOJIE-

ANANANANA N



JMpOBaHueE (Ha IpUMepe YpaBHEHUI peakuii JUCCOLUAII, HOHHBIX YPaBHEHUN peaKIuil,
MOJTypEeaKIUH OKHCIEHUA-BOCCTAaHOBJIEHNU);

v/ pasnnyarh KOMIIOHEHTHI JI0Ka3aTeNbCTBA (TE3KC, apryMEHTHI M (POPMY J0Ka3aTeNbCTBA);

v’ OCYIIECTBIISAT MPIMOE HHIYKTHBHOE JI0KA3aTENLCTBO;

v’ OmpeneNsTh, UCXOs U3 yueOHOM 3a1a4u, HEOOXOJMMOCTh HEMOCPEICTBEHHOTO HIIH OMOCPe-
JIOBaHHOT'O HAOJII0IEHUS;

v’ caMOCTOATENILHO (POPMHUPOBATH IIPOTPAMMY SKCIIEPHMEHTA.

Pe3epBHoOe Bpemss — 1 4.

JUYHOCTHBIE PE3YJIBTATBI OBYYEHUSI

VYyanmiics TOJDKCH:

v 3mame u noHUMams. OCHOBHBIE UCTOPUYECKHE COOBITHS, CBSI3AHHBIE C PA3BUTHEM XUMHHU U OOILECTBA;
JOCTHUXCHUSA B O6JIaCTI/I XUMHUH U Ky.]IbTypHBIe TpaIII/H_[I/II/I (B YaCTHOCTH, HayT-IHBIe

TPaJUIIMN) CBOCH CTpaHbl; OOIIIEMUPOBBIC JOCTHKEHHS B 00JIaCTH XMMHH; OCHOBHI 3JTOPOBOTO

O6p8,33, KHN3HU, HpaBI/IJIa IIOBCACHHUA B ‘-IpC?;BbI‘I&ﬁHbIX chyaume, CBSI3aHHBIX C BO3I[CI\/JICTBI/ICM

Pa3IMYHBIX BEIIECTB; COMATLHYIO 3HAUUMOCTD U COJIep)aHue mpodeccuii, CBA3aHHBIX C XH-

MUEI; OCHOBHBIE TMPaBa M 00S3aHHOCTU IPAKIaHKHA (B TOM YKCIIE y4alle Tocs), CBI3aHHBIE C

JUYHOCTHBIM, TPO(PECCHOHAIEHBIM U YKU3HEHHBIM CaMOOIIPEICIICHUEM;

V' ucnvimeiéams. 4yBCTBO TOPJOCTH 338 POCCHMCKYIO XMMHYECKYIO HAyKy M YBaKEHHE K HCTOPUH €€
pa3BI/ITI/I$I; YBa)KeHI/Ie n HpI/IHﬂTI/Ie I[OCTI/I)KCHI/Iﬁ XUMHUU B ane, YBa)KeHI/IC K Oprma-

IOIIUM (Y4aIUMCSl, YIUTEISAM, POAUTENSM U JIp.) — YMETh CIIYIIAaTh U CJBIIIATh TapTHEPA,

HpI/I3HaBaTI) HpaBO KaX10T0 Ha CO6CTBCHHO€ MHCHUC U HpI/IHI/IMaTI) peHIeHI/Iﬂ C y‘-IeTOM I10-

3UIIMIA BCEX YYaCTHHUKOB; CAMOYBAXEHUE U SMOIIMOHAIBHO-TIOJIOKUTEIBHOE OTHOIICHUE K

cebe;

v npusnaeamv. LEHHOCTH 3JI0POBbs (CBOErO W APYIUX JIOJEH); HEOOXOAMMOCTH CaMOBBLIPAKEHHUS,
camopeau3aliy, COUAIBLHOTO MPU3HAHMUS;

v’ ocosnasamv. TOTOBHOCTH (WM HErOTOBHOCTH) K CAMOCTOSATENBHBIM IOCTYIIKAM M JIEHCTBHAM,
MPUHATHIO OTBETCTBEHHOCTH 32 UX PE3YNbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIpAXKaTh U
OTCTanBaTh CBOIO ITO3UIINIO U KpI/ITI/I‘-IHO OTHOCUTBHCA K CBOHUM II0 CTYHKaM;

v’ npossname.  100POKENATEIBHOCTb, JOBEPUE M BHUMATEIBHOCTH K JIOASM, TOTOBHOCTH K
COTPYAHHUYECTBY U JAPYKO€, OKa3aHUIO MOMOIIH HYXJAIOMMMCS B HEH; yCTOWYMBBIN MTO3HABA-

TeIbHBIA UHTEPEC, MHUIIMATUBY U JTF0003HATETFHOCTh B M3YYEHUH MUPA BEIIECTB M PEaKInii;
[eJIEyCTPEMIIEHHOCTh M HACTOMYHUBOCTD B JIOCTHKEHUU 11€JI€H, TOTOBHOCTD K MPEO0JIEHUIO

TpYyAHOCTEH; yOEKICHHOCTh B BO3MOXKHOCTHU TTO3HAHUS MPUPOIBI, HEOOXOAUMOCTH pazyM-

HOI'O UCITOJIb30BAHUA I[OCTI/DKGHI/II\/JI HaYKI/I 158 TGXHOHOFI/Iﬁ JJI pa3BI/ITI/I$[ O6HICCTBa;

v ijzemb: YCTaHaBJ'II/IBaTI) CBSI3b MG)K)Iy IICJIBIO I/ISYIIGHI/ISI XUMHUHU U TEM, IJIs1 HET'O OHAa ocy-

IIECTBIISAETCS (MOTUBAMHU); BBIIIOJIHATH IPOTHOCTUYECKYIO CAMOOLIEHKY, PETYIMPYIOIIYIO aK-

THBHOCTB JJMYHOCTH Ha 3Talle €€ BKIIOUYEHUS B HOBBII BHJ AEATEILHOCTH, CBI3aHHBIA C

Ha4vaJIOM I/I3YIICHI/I$I HOBOI'O yqe6H0ro npeﬂMeTa — XHUMHUH., BBIIIOJIHATH KOppI/IFI/IpyIOHIYIO ca-

MOOIIEHKY, 3aKJIF0OUAOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3yUYEHHUs XUMUU U BHECEHUU He-

O6XOZ[I/IMI>IX KOppCKTI/IBOB, COOTBGTCTBYI-OHII/IX aTaramM nu CHOCO6aM I/I3y‘~I€HI/I$[ Kypca XUMUH,

CTPOUTH KU3HEHHBIE U TPO(HECCHOHATBHBIE TIJIAHBI C Y4€TOM KOHKPETHBIX COIIMATBHO -

I/ICTOpI/I‘ICCKI/IX, ITOJIUTUYCCKUX U DKOHOMHNUYCCKHUX YCHOBHﬁ; OCO3HaBaTh CO6CTBGHHBI€ IICH-

HOCTH ¥ UX COOTBETCTBUE IPUHUMAEMBIM B )KM3HU PEIICHUSIM; BECTH IMAJIOT HA OCHOBE

paBHonpaBme OTHOHIGHI/Iﬁ 1 B3aUMHOI'O YBa}KeHI/ISI; BBIIACIISITH HpaBCTBeHHBIfI ACIICKT I10-

BEJICHUS ¥ COOTHOCHUTD MOCTYIKH (CBOH U JPYTHX JIFOJIeH) 1 COOBITUS C IPUHATHIMU ITH-

YSCKUMHU HOpMaMI/I; B npenenax CBOHX BOSMO)KHOCTeﬁ HpOTHBO)IeﬁCTBOBaTL HeﬁCTBHSIM 158

BIUSTHUSM, TIPEACTABIISIONINM YIPO3Y KU3HH, 3JI0POBBIO U O€30MaCHOCTH TUYHOCTH U 001I1e-

CTBa.

COJAEPKAHUE ITPOI'PAMMBI
9 kJ1acc (2 9 B HezeNI0, BCero 66 4, U3 HuX 4 4 — pe3epBHOE BpeMs)



IMoBTOpEHNE OCHOBHBLIX BONMPOCOB Kypca xumMnu 8 Kiacca (3 gaca)

Tema 1. OBIIIASI XAPAKTEPUCTHKA XUMHNYECKHNX 9JIEMEHTOB "

XAUMHUYECKHUX PEAKLIMIA. IEPUOJAUYECKHUI 3AKOH U IEPHOJUYECKASI

CUCTEMA XUMHUYECKHUX SJIEMEHTOB .. MEHJIEJIEEBA (12 yacos)

XapakTepruCcTHKA 3JIEMEHTA 10 €T0 MOJ0KEHUIO B [lepnoauyeckoil CuCTeMe XUMUYECKUX

anemenTtoB JI. 1. MenpaeneeBa. CBOMCTBa OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH B CBETE TEOPUU
3JIEKTPOJIUTUYECKON JUCCOUMALIMN U OKHUCIICHUS-BOCCTAHOBJICHUA.

[TonsTHEe 0 MEpexoaHBIX deMeHTax. AMMOTEpHOCTh. ['eHETHYECKUI Psi MEPEXO0THOTO dJIe-

MEHTA.

[Tepuonuueckuii 3akon u [leprnonanueckas cucteMa xumudeckux 3nemeHT oB . YI. Menpene-

eBa. XMMHUYECKasl OpraHu3alys )KUBOU U HEXKUBOU NPUPOAbI. XUMHUYECKUHN COCTaB spa, MAaHTUU U 3€MHOU
KOpbl. XUMUYECKHE 3JIEMEHTHI B KJIETKAX dKUBBIX OPraHU3MOB. Makpo- U MUKPOIJIEMEHTHI.

O06o0mieHne cBeIeHN 0 XUMHUYECKUX peakuusx. Kinaccupukanms XuMHIECKUX peakui mo

Pa3IMYHBIM IIPU3HAKAM: «UHCJIO M COCTAB PEarupyroIux U 00pa3yIomnXCsl BEIMIECTBY, «TEIIOBOM D deKTy,
«HAIMPABIICHUE», «U3MECHEHUE CTEIICHEW OKHCIICHHUS SJIEMEHTOB, OOpa3yIOIIMX pPEearupyroiue BEIIeCTBay,
«(hazay, «MCIoIb30BaHUE KATAIH3aTOPAY.

[ToHsiTHE O CKOPOCTH XUMUYECKON peakunu. aKkTopsbl, BIUSIONIME HA CKOPOCTh XUMHYE-

ckux peaknuid. Karanuzatopsl u katanu3. MTHrHOUTOPBI. AHTHOKCHIAHTHI.

JemoucTrpanun. Pazmmunsie hopmer Tadnumst J[. Y. MenneneeBa. Mojenu aToMOB JIEMEHTOB

1—3-ro nepuo10B. 3aBUCUMOCTb CKOPOCTU XUMUYECKOM PEAKIIUU OT IPUPOJIbI PEarupyrounX BEIIecTB.
IIpeaMeTHbIE pe3yJbTaThl 00y4eHH s

Yyamuiics 1OJKEH ymems:

v\ HMCIOJIB30BATh IPU XapAKTEPUCTUKE MIPEBPALIEHU BEIIECTB [0 HATUS: «XUMHYECKAs PEaK-

LUS», PEAKIINH COCTUHEHUS», «PEAKIINHU PA3IOKEHU», «PEAKIINH OOMEHAY, «PEAKIIUU 3aMe-

HIEHUSY, «PEAKIIUU HEUTPATIU3ALUNY, «IK30TEPMUUYECKUE PEAKIIUNY, «IHIOTEPMUUYECKUE pe-

aKIMHN, «OOpaTHUMBbIEC PEAKIINIY, «KHEOOPATUMBbIC PEAKIIHIY, «OKUCIUTEIBHO-

BOCCTaHOBUTEJIbHBIC PEAKIIUNY, KTOMOT€HHbBIEC PEAKIIUN», «T€TEPOreHHbIC PEAKIIUNY, «KaTa-

JUTUYECKHUE PEAKITUNY, KHEKATATUTHICCKHE PEAKITUNY, «TEIIIOBON 3PPEKT XUMHUUIECKOH pe-

aKLMN», «CKOPOCTh XMMUYECKOHN pEaKIUN», «KaTaAIU3aToOP»;

v\ XapakTepu30BaTh XMMHUUECKUE DIIEMEHTHI 1-3-T0 IIEPHOOB 10 UX MOJI0KeHHIO B [Teproau-

YECKOM CUCTEME XUMHUYECKHUX 2J1eMeHTOB /.- 1. MeneneeBa: XuMHU4eCKU 3HaK, MOPSIKO-

BBIId HOMED, MEPUO/I, TPYIINA, MOArPYIINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHE aTo Ma

(3apsin sapa, 9YucIo MPOTOHOB U HEHTPOHOB B sApe, 00IIee YHCIIO STIEKTPOHOB, pacipe/erne-

HUE AJIEKTPOHOB I10 JIEKTPOHHBIM CJIOSIM, POCTOE BEIIECTBO, (OpMyJsia, HA3BaHUE U THIT

BBICIIIETO OKCH/Ia U THJIPOKCHJIA, JIETY4ero BOJOPOJHOTO COeIMHEHUs (/1711 HEMETaJllIOB));

v/ XapakTepu30BaTh OOIINE XUMHYECKUE CBOMCTBA aM()OTEPHBIX OKCHIOB M TUIPOKCUJIOB;

v\ IPUBOIUTH IPUMEPHI PEAKIIUIA, TIOITBEPKIAFOMIMX XUMHUYECKUE CBOMCTBA aM()OTEPHBIX OK-

CHUJIOB Ml TUJIPOKCHJIOB;

v J1aBaTh XapaKTEPUCTUKY XUMHYECKHX PEAKIMH 110 YHUCIYy ¥ COCTABY MCXOIHBIX BEIIECTB

MPOIYKTOB PEAKIINH; TETUIOBOMY d(DPEKTyY; HATPaBICHUIO MPOTEKAHUS PEAKIINH; H3MEHEHHIO

CTENEHEH OKUCIIEHUS AJIEMEHTOB; arperaTHOMY COCTOSIHMIO MCXOJHBIX BEILIECTB; YUaCTHIO Ka-

TaJI3aTopa;

V' 00OBSCHATH U NPUBOAUTH NPUMEPHI BIMSHHUSA HEKOTOPBIX (akTo poB (IPUPOJA pEarnpyrolIuX BEIIECTB,
KOHIIGHTpAallMsl  BEIECTB, JaBJ€HUE, TEMIeparypa, KaTajlu3aTop, MOBEPXHOCTh COPUKOCHOBEHHUS
pearupyronux BeIecTB) Ha CKOPOCTh XUMUYECKHUX PEAKIINA;

v HabJII0aTh U ONUCHIBATH YPABHEHUS PEAKIMI MEKY BEIIECTBAMU C TIOMOIIBIO €CTECTBEH-

HOTO (PYCCKOTO MJIM POJTHOTO) SI3bIKA M SI3bIKA XUMUU;

v IPOBOJUTH OMBITHI, IOTBEPKIAOLIME XUMUUECKHAE CBOMCTBA aM(POTEPHBIX OKCHJIOB U I'HJI-

POKCH/IOB; 3aBUCUMOCTBH CKOPOCTH XUMHUYECKOHN PEeaKIuu OT pa3InyHbIX (DakTOpoB (Tipupoaa

pearupyrouux BeuecTB, KOHLEHTpaIs BEIIECTB, JaBJIECHUE, TEMIIEpaTypa, KaTaau3arop, no-



BEPXHOCTh CONPUKOCHOBEHHUSI PEArupyIOLIUX BEIIECTB).

MeTtanpeaMeTHBbIe pe3yabTAaThl 00y4eHH

VYyamuiicst JOJIKEH ymems:

v\ OIpeAeNATh elb y4eOHOM AESTENLHOCTH ¢ IIOMOIIBIO YYUTENS U CAMOCTOSATENBLHO, HCKATh
CpeICTBa €€ OCYILIECTBICHUS, pad0Tas 10 IJIaHy, CBEPSITh CBOU JCHCTBUS C LENbIO U IIPU
HE0OXOIMMOCTH UCTIPABIISATH OIMTUOKH C MIOMOIIBIO0 YUUTENS U CAMOCTOSITEIIBHO;

v COCTaBJIATH AHHOTAIUIO TEKCTA;

v co31aBaTh MOJIENH C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U MIPEACTABIEHHEM
UX B IPOCTPAHCTBEHHO-TpadUUECKON MIIH 3HAKOBO-CUMBOJINYECKO hopme;

v OIpeAeNaTh BUIbI KIACCU(PHUKAIMU (ECTECTBEHHYIO M HCKYCCTBEHHYIO);

v OCYWIECTBJIATH NPAMOE JEAYKTUBHOE JOKA3aTEIbCTBO.

TEMA 1. METAJLJIBI (19 gacoB)

[Tonoxenune meramios B [lepuoguyeckoit cucreme xumuueckux 3neMeHToB . . Menaenee-
Ba. MeTtayuinueckasi KpUCTaNIMUECKas pelIeTKa U MeTaJuInuecKasi XuMudeckas cBsi3b. O0mme
¢busnueckue cBoiicTBa MetaiioB. CIUIaBbl, UX CBOMCTBA U 3HaYCHHE. XUMUYECKIE CBONCTBA Me-
TaJUIOB KaK BOCCTAHOBUTENIEH, a TAKKE B CBETE UX MOJIOXKECHUS B DIEKTPOXUMUYECKOM PSITY
HanpspkeHud MeTarioB. Koppo3us MeTansioB U ciocoObl 60pbObI ¢ Hell. MeTaibl B IPUpPOe.
OO6urre criocoObl UX MOTYYCHHUS.

OO0mas xapakTepucTHKA HIEJ0YHbIX MeTaNI0B. MeTtamisl B npupoze. O61ue crnoco-

Ob1 ux nosryueHus. Ctpoenue aromoB. Lllenounbie MeTaTbl — MPOCTHIC BEIIeCTBA. BaxkHelinme
COCIMHEHUS IIEIOYHBIX METAIJIOB — OKCHJBI, THAPOKCUABI U CONMU (XJIOpUIbI, KapOOHATHI, CyIb(daTsl,
HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HAPOJHOM Xo3siiicTBe. Kanuiineie ynoOpeHus.

OO0masi xapakTepuCcTHKA 3J1eMeHTOB ri1aBHOM noarpynns! II rpynnei. CtpoeHue aro-

MoB. IllennouHo3eMenbHbIE METAIIBI — MPOCTHIE BellecTBA. BaykHele coelnHeHus eI0YHO-
3eMENbHBIX METaJUIOB — OKCHJIbI, THJIPOKCHIBI W COJH (XJIOpUIbI, KapOOHATBI, HUTPATHI, CyIb(}aThl,
docdarsl), UX CBOWCTBA U IPUMEHEHUE B HAPOTHOM XO35HCTBE.

Amomunuii. CTpoenue atoma, pu3ndeckie 1 XMMHUECKHUe CBOMCTBA MPOCTOTO BEIIECTBA.
CoenuHeHNsT ATFOMUHUS — OKCHJI ¥ THA-POKCU, X aM(pOTEpHBINA XapakTep. BaxkHeiimme comu
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COEIMHEHUM.

XKeneszo. CtpoeHue aToMa, pU3NYECKUE U XUMUUECKHE CBOIMCTBA POCTOI0 BeliecTBa. ['eHe-
TU4eckue psanasl Fe2+ u Fes+. Baxknelime conu xkene3a. 3HaueHUE jkeje3a U ero COeTMHEHUN
JUTSI IPUPOJIBI M HAPOTHOTO XO3SCTRA.

HemoucTpamuu. O6pasis crutaBos . [Tonmyuenue rugpokcuaa sxenesa (111).

IIpakTnueckas padora Nel «IlosyyeHue u cBoiicTBa coeIUHEHUH MeTAJIOBY.
IIpakTuyeckasi padora Ne2«PemeHue 3kcnepuMeHTATbHBIX 32124 10 TeMe «MeTaLibD».

Hpe}.’[MeTHLIe PeE3yabTaThl oﬁyqemm

VYyammiics 1OJKEH ymems:.

V' HCHONB30BaTh MPU XApPaKTEPUCTUKE METAUIOB M WX COCJMHCHHH TOHATHSA: «METAIUIbD), «PSJI
AKTUBHOCTH METAJNIOBY», «ILEJIOYHBIE METAJIbD», «IIIEIOYHO3EMENIbHBIE METaJIbl», HCIOIb30BaTh MX IPU
XapaKTEPUCTUKE METAJUIOB;

v J1aBaTh XapaKTEPUCTHKY XUMHUUYECKUX DIIEMEHTOB-METAIOB (IEJOYHBIX METAJUIOB, MarHHsl,

KaJIbIIMsl, AIFOMUHMS, XKeJle3a) Mo UX MoJioxkeHuto B [lepnonnyeckoil cucteMe XMMUYECKUX

anemenToB /. 1. MenzeneeBa (XuMHUueCKUil 3HAK, MOPSIKOBBII HOMED, IEPU OJ1, TPYIINA,

MOJrpyIa, OTHOCUTENbHAs aTOMHAasi Macca, CTPOCHUE aToMa (3aps] sipa, YUCI0 MPOTOHOB

Y HEUTPOHOB B si/ipe, 0011ee YUCII0 3JIEKTPOHOB, pacpeAeIeHUE JIEKTPOHOB IO IEKTPO H-

HBIM CIIOSIM), IPOCTOE BEIIECTBO, (hopMyJa, Ha3BaHUE U THII BBICIIETO OKCU/IA M THAPOKCH-

na);

v/ Ha3bIBaTh COEITUHEHHUS METAIUIOB U COCTABISITH UX (POPMYJIbI [0 HA3BAHHMIO;

v XapaKkTepu30BaTh CTPOEHHUE, OOIINE PU3NUECKUE U XUMUUECKHE CBOUCTBA IIPOCTHIX BEIIECTB-METAILIOB;
v O0OBSICHSTH 3aBHCHMOCTh CBOMCTB (WIJIM MPE/ICKA3bIBATH CBOMCTBA) XUMHYECKHX DIIEMEHTOB-

METAJUIOB (pagnyc, METALINYECKUE CBOMCTBA JJIEMEHTOB, OKUCIUTEIbHO-BOCCTAHOBUTEb-

HbIE€ CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMU COEAMHEHUH (KUCIOTHO-OCHOBHBIE CBOMCTBA



BBICIINX OKCHJIOB U THAPOKCHUJIOB, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT I0JI0-
»enus B [lepuoanueckoil cucreme xumuyeckux smemeHToB 1. 1. Menneneena;

v\ ONHUCHIBaThH OOIIME XUMUYECKHE CBOMCTBA METAJIOB C TIOMOIBIO €CTECTBEHHOIO (PYCCKOIO
WM POJIHOTO) SA3bIKA U S3bIKA XUMHUH,

v COCTaBJIATH MOJIEKYJISPHBIE YPABHEHHS PEAKIIUHI, XapaKTEPU3YIONIUX X UMHYECKUE CBOMCTBA
METAJIJIOB U UX COSAMHEHUH, a TAK)KE AIEKTPOHHbBIE YPAaBHEHHS MPOIIECCOB OKUCIICHHUS-
BOCCTaHOBJICHUS; YPABHEHUS AJICKTPOJUTHUECKOMN TUCCOLUALINN; MOJIEKYIISIPHBIE, TIOJIHBIE U
COKpallleHHbIE HIOHHBIE YPABHEHUSI PEaKIUil C y4acTHEM DJIEKTPOJIUTOB;

v\ yCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE CB3H MEXK/Y CTPOEHHEM aToMa, XUMHYECKOU CBS3BIO, TUIIOM
KPUCTATTNYECKON PEIIETKH METAJJIOB U UX COCAMHEHUH, UX o0IMMH (pU3ud e-

CKUMH M XUMUYECKUMH CBOMCTBAMU;

v ONKCHIBATH XUMUYECKUE CBOWCTBA IIEIOYHBIX U HIETOYHO3EMETBLHBIX METAIIOB, & TAKXKE
QTIOMUHHUS U JKeJI€3a U UX COCIMHEHUN C TOMOIIBIO €CTECTBEHHOTO (PYCCKOI'O WU POHOTO)
SI3bIKA U A3bIKA XUMUMY;

v’ BBINOJIHATH, HAOIIOATh U ONKMCHIBATH XUMUYECKHUI DKCIIEPUMEHT IO PACHO3HABAHHMIO BaXK-
HEHIINX KaTHOHOB METAJIJIOB, THAPOKCHI-UOHOB;

v\ DKCIIEPUMEHTAILHO MCCIEI0BATh CBOMCTBA META/LUIOB U MX COEAMHEHHH, pelIaTh DKCIIEPUMEHTAILHBIE
3a/1auu 1o TemMe «MeTaibly;

v OIUCHIBATH XMMHYECKHUI DKCIIEPUMEHT C TIOMOILBIO €CTECTBEHHOIO (PYCCKOIO WIIM POIHOIO)
SI3bIKA U A3BbIKA XUMUMY;

v\ IPOBOIUTH PACYETHI 10 XUMHYECKUM (POPMYJIaM U YPABHEHHAM PEAKIMH, IPOTEKAIOIINX C
y4acTHEM METAJUIOB U UX COCIMHEHUM;

v obpaiarscs ¢ 1a00paTopHBIM 000PYJOBAHUEM M HATPEBATEILHBIMU IPUOOPAMHU B COOTBET-
CTBUHU C MPaBUJIAMU TEXHUKH 0€30MacHOCTH;

v HabIoaaTh 3a CBOWCTBAMH METAUIOB M UX COEAMHEHUI U SIBJIEHUIMH, IIPOMCXOIAIIUMU C
HUMU;

v ONHUCHIBATH XUMHYECKUI SKCIIEPUMEHT C TIOMOLIBIO €CTECTBEH HOrO (PYCCKOrO MJIM POIHOrO) A3bIKA M
S3bIKa XUMUU;

v Jienath BBIBOJBI [10 PE3Y/IbTAaTaM POBEAECHHOIO KCIEPHMEHTA.

MeTal’lpe}IMeTHLIe pe3yabTaThbl Oﬁy‘leHI/Iﬂ

VYyamuiicst JOJKEH ymems:

v\ paboTaTh M0 COCTABIEHHOMY ILIaHY, UCIIOJIB3YS HAPALY C OCHOBHBIMU M JIOMOJHUTEILHBIE
CpeacTBa (CIPaBOYHYIO IUTEPATYPY, CIOKHBIE TpubopsI, cpeactsa UKT);

v\ ¢ IOMOWIBIO YUUTENS OTOUPATh Ul PEIEHUS yIEOHbIX 3a1a4 HEOOXOQUMBIE CIIOBAPH, DH-
LUKJIONEUH, CIPABOYHUKH, JIEKTPOHHBIE TUCKH;

v\ CONOCTaBJIAThL U OTOMPATh HH(DOPMALHIO, TOTYUEHHYIO M3 Pa3IMYHBIX HCTOYHUKOB (CII0Ba-
PH, SHIIUKIIOTIEIUH, CIIPABOYHUKH, DJIIEKTPOHHBIE TUCKH, CETh MIHTEepHET);

v\ npeacTaBiaTh HH(GOPMAIHMIO B BUE TaOJIMIL, CXEM, OIIOPHOIO KOHCIIEKTA, B TOM YHCIIE C
npumeHenneM cpeacts UKT;

V' 0(pOpMIATH CBOM MBIC/IH B YCTHOM Y MUCEMEHHOM PEYH ¢ YIETOM CBOUX YUEOHBIX M HKU3-
HEHHBIX PEUYEBBIX CUTyallui, B TOM uncie ¢ npuMmeHenuem cpencts UKT;

v\ COCTaBJIATH PELEH3UIO HA TEKCT;

v OCYIIECTBJIATH JIOKA3aTeILCTBO OT MPOTHBHOIO;

v OIpEeNENTh, UCXOs U3 yIeOHOMU 3a1auk, HEOOXOMMOCTh UCIOIL30BaHMs HAOIIOICHUS WU
JKCIEPUMEHTA.

TEMA 2. HEMETAJLJbI (30 yacoB)

OO1mas xapakTeprcTUKa HEMETAJUIOB: MoJoXeHue B [lepuonndeckoii cucteMe XUMUYECKUX
anemenToB J[. . MenpaeneeBa, 0cOOEHHOCTH CTPOCHUSI aTOMOB, JIEKTPOOTpHUIIATENHHOCTH (D0)
KaK Mepa «HEeMETAIUTMYHOCTIY, pall D0. Kpucramnudyeckoe cTpoeHne HEMETaIOB — MPOCTHIX
BelIeCTB. AJoTponusi. Pu3ndeckre CBOMCTBa HEMETAIIOB. OTHOCUTEIBHOCTD MOHITHH «Me-
TaJU» U KHEMETAILI».

Bonopoa. [Tonoxenue Bogopoaa B [lepuoandeckoi cucteMe XuMHYeCKUX 31eMeHToB JI. U.



MenaeneeBa. CTpoeHue atoMa U MOJIeKyJibl. DU3nyeckre U XUMUYECKHE CBOMCTBA BOJIOPO/Ia,
€ro MOJIy4YeHUE U IPUMEHEHHE.

Bopa. Ctpoenue monexynbl. Bogopoanas xumudeckas cBsi3b. @u3nuecKue CBOMCTBA BOJBI.
AHOMauu CBOMCTB BOAbL. [ mapoduabHbie 1 ruapodoOHbIC BelecTBa. XMMHUYECKHUE CBOMCTBA
Bosibl. KpyroBopot Bozbl B ipupoje. Bomgoouncrka. Aspanus Bosbl. beitoBeie ¢pmiibTpsl. MuH e-
panbHbIe BOJBI. JucTuinnpoBanHas BoJa, €€ MOJy4YE€HHE U IPUMEHEHHE.

OO0mas xapakrepucTuka rajoreHoB. CtpoeHue aromoB. IIpocTeie BelecTBa 1 OCHOBHbBIE
COEIMHEHUS TaJoreHoB, uX cBoicTBa. Kpatkue cBenenus o xiope, Opome, ¢prope u itoze. [p u-
MEHEHHE raJlor€HOB U UX COEIMHEHUI B HAPOJIHOM XO35HCTBE.

Cepa. CtpoeHue aToMa, aJuUIOTPOIIHSI, CBOMCTBA M IPUMEHEHHE POMOMYECKOM cepbl. OKCHIBI
cepsl (IV) u (VI), ux nonydenue, cBoiicTBa u npuMmeHenune. CepHasi KUCIOTa U €€ COJIU, UX
MIPUMEHEHUE B HAPOJHOM X03slicTBe. [I[pOM3BOACTBO CEPHON KUCIIOTHI.

A3sot. CTpoeHue atoma 1 MOJIEKYJIbl, CBOMCTBA IIPOCTOI0 BEIIECTBA. AMMHUAK, CTPOCHHUE,
CBOMCTBA, OJIyueHHUE U NpuMeHeHue. Cojin aMMOHUS, X CBOMCTBA U MpUMeHeHHe. OKCUIbI
azora (II) u (IV). A3otHas kucnora, ee CBOWCTBa U IpUMeHeHHe. HUTpaTbl 1 HUTPUTBHI, TpooIIe-
Ma UX COJIEP>KaHUS B CEIbCKOXO03IWCTBEHHOM MPOAYKIIMH. A30THbIE YI00pEHUSI.

®ocdop. CtpoeHne aToma, aJTIOTPOIHS, CBOMCTBA O6€10r0 1 KpacHoro ¢gocdopa, ux mnpu-
MeHeHue. OcHoBHBIE coennHenus: okcua hocdopa (V) u oprodocdopnas kucnora, hocdarsl.
dochopHbie yno0peHus.

Yraepoa. CtpoeHue aToma, aJlIOTPOIHs, CBOMCTBA MoAUUKauii, mpuMeHeHue. OKCHIbI
yraepona (I 1) u (IV), ux coiictBa u npuMenenne. KapOoHaThl: KalbIUT, oA, MOTAII, UX
3HAUYEHHE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemunii. CTpoenue aroma, KpUCTaNIMYECKUI KPEMHHUI, €ro CBOMCTBA U IPUMEHEHUE.

Oxcun kpemuus (IV), ero npuponassie pasHOBUAHOCTH. CHIIMKAThl. 3HAUEHUE COCTUHEHUN
KPEMHHS B )KMBOM U HE)KUBOU Ipupojie. IloHsaTHE 0 CHIMKAaTHON TPOMBIIIIIEHHOCTH.
Jemounctpanun. OOpasipl raloreHOB — MPOCTHIX BEILIECTB.

. B3aumogeicTaue cepsl ¢ METalIaMU:C Ke1e30M. B3anmoaencrere KOHIEHTPH-

POBaHHOM a30THOM KUCJIOTHI C Menbto. [lornomienne yrimeM pacTBOPEHHBIX BELIECTB WM ra-
30B. BoccranoBienue Meau us ee okcuaa yriaeM. OOpasibl IpUpOAHbIX COEIUHEHUH XJ0pa, ce-
psL, pocdopa, yraepoaa, kpemuus. OOpa3ipl BAXXKHEUIITUX A7 HAPOJHOTO X034HUCTBa Cylb()aToB, HUTPATOB,
kapOoHaToB, pocaToB. OOpa3Ibl CTEKIa, KEPAMUKHU, [IEMEHTA.

IIpakTnyeckas padora Ne3 «Pemenne 3KcnepuMeHTANbHBIX 32124 110 Teme «[loarpynna rajgoreHony.
IIpakTnueckas padora Ned4 «Pemenne 3kcnepuMeHTAIbHBIX 3a1a4 10 Teme «Iloarpynna kucjaopoaa».
IIpakTnyeckas padora NeS. «Ilosyuenune, coOnpanue u pacrio3HaBaHHeE I'a30B».
IIpeaMeTHbIE pe3yJbTAThHI 00y4eHH S

VYyamuiics JOJKEH ymems.

v HCHOJTB30BaTh MPH XapaKTEPUCTUKE METAIUIOB U UX COSANHEHHUH MOHSTHS: «HEMETAILTBDY,
«TaJIOT€HbI», «AJUIOTPOIHBIE BUTOU3MEHEHUS», «<OKECTKOCTh BOJABI», «BPEMEHHAs KECTKOCTh
BOJIbI», «TIOCTOSIHHAS JKECTKOCTh BOJIbI», «O0IIast )KECTKOCTh BOABIY;

v/ J1aBaTh XapaKTEPUCTHKY XUMHUUYECKUX DIIEMEHTOB-HEMETAILIOB (BOJIOPO/Ia, TAIOT€HOB, KHC-
J0poJa, cepsl, a3ota, Gpocdopa, yriepoaa, KpeMHH) MO UX MOI0XeHuto B [leproanueckoit
cucreme xummuueckux anemeHToB /1. 1. MenneneeBa (XuMu4eckuil 3HaK, HOPSAKO BbIH HO-
Mep, epHoJ, TPyIIa, MOArPYIa, OTHOCUTEIbHAsl aTOMHAs Macca, CTpPOeHHEe aToMma (3apsiz
sJipa, YUCIIO POTOHOB U HEUTPOHOB B si/ipe, 0011iee YNCII0 AIEKTPOHOB, paclpeesieHue
3JIEKTPOHOB IO EKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO, (OpMYJIa, Ha3BaHUE U THII

BBICILIETO OKCHJA U THJIPOKCHa, GopMyJia U XapaKTep JETy4ero BOJOPOIHOTO COEAUHEHNUS);

v/ Ha3bIBaTh COCIMHEHHUS HEMETAIOB U COCTABIIATEH UX (POPMYJIbI IO HA3BAHHMIO;

v\ XapakTepu3oBaTh  CTpPOeHHE, oOIMe  (U3HYECKHE W XHMHYECKHE  CBOMCTBA  MPOCTHIX
BELIECTBHEMETAJIIOB;

v 00BACHSATH 3aBUCHMOCTh CBOMCTB (MJIM MIPEJICKA3bIBATH CBOMCTBA) XUMHYECKUX 3JIEMEHTOB-
HEMEeTaJIOB (Panyc, HEMETAJUINYECKHE CBOWCTBA 3JIEMEHTOB, OKHCIUTEIHLHO-BOCCTAHO-
BUTEJIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMM COETMHEHUHN (KUCIIOTHO-OCHOBHBIE



CBOMWCTBA BBICIIUX OKCHJIOB U THJIPOKCHIOB, JIETYYUX BOJOPOIAHBIX COSAMHEHHUM, OKHCI H-
TEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA) OT MOJ0XKeHus B [lepnoanueckoil cucteme XuMu-
yeckux 3yiemeHToB J[. . Meneneena;

v ONMCHIBATH OOLIME XUMUYECKUE CBOMCTBA HEMETAILIOB € IIOMOIIBIO ECTECTBEHHOTO (PYCCKO-
IO WJIM POJTHOTO) SI3bIKA U SI3bIKA XMUMUHU;

COCTaBJISITh MOJIEKYJIIPHBIE YPABHEHUS PEAKIINil, XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA
HEMETAJIOB U MX COCAMHEHUH, a TaK)Ke 3JICKTPOHHBIE YPaBHEHHUS IPOIIECCOB OKUCIICHUS -
BOCCTAHOBJICHHS; YPaBHEHUS 3JIEKTPOIUTHUECKON TUCCOMALINN; MOJIEKYIISIPHBIE, ITOJIHBIE U
COKpaIlleHHbIC HOHHBIE YPABHEHUS PEAKIMH C y4aCTHEM DJIEKTPOIUTOB;

v yCTaHaBIMBATh NPUYUHHO-CIIEACTBEHHBIE CBA3H MEXKIY CTPOEHHEM aTOMa, XUMHYECKOM CBSI3bIO, THIIOM
KPUCTAJUTNYECKOHN PEIIeTKH HEMETAJUIOB M UX COSIMHEHUH, UX 00muMH (husu-

YEeCKUMHU 1 XUMUYECKIMH CBONCTBAMU;

v ONKCHIBATH XUMHUYECKHE CBOMCTBA BOJOPO/Ia, TAIOIEHOB, KUCIOPO/Ia, Cephl, a3oTa, (hocdopa, rpadura,
ayMasa, KPeMHUS M MX COEIMHEHUHN C MOMOUIbI0 €CTECTBEHHOrO (PYCCKOIO WM POIHOIO) s3bIKA U SI3bIKA
XUMHH,

v ONMCHIBATH CIIOCOOBI YCTPAHEHHS KECTKOCTH BOJIBI M BBINOJHATE COOTBETCTBYIONIMN UM XHU-
MHYECKHUM dKCIIEPUMEHT;

v’ BBINOJIHATH, HAOIIOIATh U ONMCHIBATH XMMHUYECKUIN SKCIIEPUMEHT TI0 PaClO3HABAHHIO HOHOB
BOJIOpOJIa ¥ aMMOHHS, CyJbdar-, KapOboHaT-, CHiIMKat-, pocdar-, Xaopua-, OpomMu-, Ho-
JU/1-UOHOB;

v/ 3KCIEPUMEHTAIBHO MCCIIEN0BATh CBOUCTBA METAIOB U UX COEAMHEHHH, PELIaTh SKCIIEPH -
MEHTaJIbHBIE 33/1a4u 110 TeMe «HemeTamibiy;

v ONKCHIBATH XUMUYECKUI 3KCIIEPUMEHT C ITOMOIIBIO €CTECTBEH HOrO (PYCCKOrO WIIM POJHOTO) SI3bIKA W
S3bIKA XUMUWU;

v obpaiarscs ¢ 1a00paTopHbIM 000PYI0BAHUEM U HATPEBATEILHEIMU IPUOOPAMHU B COOTBET-
CTBUHU C MPaBUJIAMU TEXHUKH 0€30MacHOCTH; HabI0aTh 32 CBOWCTBAMU HEMETAJIOB U UX CO-
eIMHEHH U SIBICHUSIMH, TIPOUCXOSIIUMHI C HUMH;

v’ Jlenath BBIBOJIBI 110 PE3yJIbTaTaM POBEIECHHOTO KCIIEPUMEHTA.

v IPOBOJUTH PaCUEThl 10 XUMUYECKUM (OPMYJIaM U YPaBHEHHSIM PEAKIIUiA, TPOTEKAIONIHX C
y4acTHEM HEMETAJJIOB M UX COCTUHEHUI.

MeTanpeaMeTHble pe3yJibTAThl 00y4eHUs1

VYyamuiicst JOJKEH ymems

v OpraHu30BbIBaTh yueOHOE B3aUMO/ICHCTBHE B TPYIIe (PaCIPeNessiTh POIIH, TOrOBAPHBATHCSI
JPYT C IPYTOM U T. 11.);

v mpeaBuieTh (POrHO3MPOBATH) MOCIEICTBHS KOJUICKTUBHBIX PEIICHHI;

v [IOHUMATb TIPUYUHBI CBOETO HEYCIIEXA U HAXOAUTh CIIOCOOBI BBIXO/Ia M3 ITON CHUTYaIlUH;

v/ B IMAIIOTE C YYUTEIEM YUHTHCS BHIPAOATHIBATH KPUTEPHHU OIIEHKU U OTPEIEIISATH CTENCHb
YCIICITHOCTH BBITIOJIHEHUSI CBOEH pabOTHI M pabOTHI BCEX, MCXO/IS M3 MMEIOIINXCSl KPUTEPHUEB,
COBEpILIEHCTBOBATh KPUTEPUH OLIEHKH U TOJIb30BATHCS UMHU B X0/1€ OLIEHKU U CAMOOLIEHKH;

v OTCTaumBaTth CBOKO TOUKY 3PEHUS, apIYMEHTHPYS €€;

v NOATBEPKIAaTh apryMEHTHI (haKTaMu;

v KPUTHYHO OTHOCHTBCS K CBOEMY MHEHHUIO;

v Cllymiath APYIrUX, MBITATHCS MPUHAMATE JPYTYIO TOUKY 3PEHUS, OBITH TOTOBBIM H3MEHHUTH
CBOIO TOUKY 3pEHHUS;

v cocTaBiATh pedepar 1o ONpeaeIeHHol popMe;

v/ OCYIIECTBJIATh KOCBEHHOE Pa3/IeIMTEIbHOE JOKAa3aTEbCTRO;

v OmIpeneNsTh, MCXO/Is U3 YueOHOM 3a1a4u, HEOOXOMMOCTh UCITIOIb30BAHUS HAOIFOJEHHS HITH
HKCIEPUMEHTA.

TEMA 3. OGOBIIEHUE 3HAHHMI IO XUMUHU 3A KYPC OCHOBHOM IIKOJIBI (2 yaca)
[Tepnonnueckuit 3akoH u [lepnonnueckas cucrema xXumMuieckux 3meMeHToB 1. . Menne-
neeBa. OU3MUECKUI CMBICI MOPSAIKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB MEPUOJIa U IPYMIIbI. 3aK0-
HOMEPHOCTH W3MEHEHHS CBOWCTB 3JIEMEHTOB M MX COCAMHEHUH B MEPHO/IaX U TPYIaxX B CBETE



MPEACTABICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue lleproauyeckoro 3akoHa.

Buabsl XuMu4yecKkux CBSA3EH U TUIBI KPUCTAJUIMYECKUX PENIETOK. B3aMOCBA3b CTpOEHUS 1
CBOMCTB BEIIIECTB.

Kiaccudukanmss XuMHUUeCKUX PEaKIMi 10 Pa3IMYHbIM ITPU3HAKAM (YHUCIIO M COCTaB pearu-
PYIOIIUX ¥ 00pa3yIONINXCs BEIECTB; HATMYKME TPAHULIBI pasena (a3; TerioBoi 3G heKT; u3me-
HEHHE CTETICHEH OKHUCIICHUS aTOMOB; UCIIOIb30BaHUE KaTaJIM3aTOpa; HaIpaBJICHUE TPOTCKaAHU).
CKOpOoCTh XMMHUYECKUX peakiuii U GakTopkl, BIustonue Ha Hee. OOpaTUMOCTh XUMHUYECKUX pe-
aKIMH U CIIOCOOBI CMEIICHUS XUMUYECKOTO PABHOBECHSI.

[IpocTeie u cnoxHbIe BemecTBa. MeTauibl U HeMeTalllbl. [ eHeTHUYeCKHEe psibl METAILIA, HEME-
TaJula M MepexoHoro Meramia. OKCUAbI U THAPOKCUIBI (OCHOBAHUS, KHCIIOTHI, aM(OTepHbIE
ruapokcubl), Conm, uX coCcTaB, KacCU(pUKAIMS U O0IIHE XUMUIECKIE CBONCTBA B CBETE
TEOPHUHU DIECKTPOJUTUUECCKON JUCCOLUALINH.

JUYHOCTHBIE PE3YJIBTATHBI OBYYEHUS

Yyammncs 10KeH:

V' 3Hamb ¥ NOHUMAMb. OCHOBHBIE HCTOPUYCCKUC CO6BITI/ISI, CBA3aHHBIC C PAa3BUTUCM XUMHU U 06L[I€CTBa;

JOCTHIKEHUS B 00J1aCTH XUMUH U KYJIbTYPHbIE TPAIULMU (B YACTHOCTH, HAYUHBIE

TPaIUIMN) CBOECH CTpaHbI, 0OIEMHUPOBBIE JOCTIKEHHS B 00J1aCTH XUMHUH; OCHOBHBIC TIPUH-
LIUIIBI ¥ [IPaBUJIa OTHOLIEHUS K MPUPOJIE; OCHOBBI 3/10p0 BOro 00pasa KU3HHU U 3/10pOoBbecOe-
peraronmx TEXHOJIOIMH; IIPABWIIA IIOBEICHUS B UYPE3BbIYANHBIX CUTYaLUsAX, CBA3AHHBIX C BO3-
JIeWCTBUEM pa3IMYHbIX BEIIECTB; OCHOBHBIE [TPaBa U 00513aHHOCTH I'paklaHUHA (B TOM YHC-
JIe y4YaImierocs), CBA3aHHbIE C TMYHOCTHBIM, MPO(ECCHOHANTBHBIM U )KU3HEHHBIM CaMOOIIpe-
JIeJICHUEM; COLMAJIbHYIO 3HAYMMOCTb U COJiepKaHue MpodeccHii, CBA3aHHBIX ¢ XUMUEH;

v’ ucnwlmeiéams. YyBCTBO TOPAOCTH 338 POCCHHCKYI0O XMMHYECKYIO HAYKy W YBWKCHHE K HCTOPHU
Pa3BUTHSL; YBaXKEHUE U NPUHATHE JOCTHKEHUHM XUMUU B MUPE; THOOOBb K IIPUPOJIE;
YBaXXEHHE K OKPYKAIOUIUM (y4al[UMCsl, YYUTEISIM, POJAUTENSIM U Jp.) — YMETh CIIyIIATh U
CIIBILLIATh ApTHEPA, IPU3HABATh IPABO KaXKJJOr0 Ha COOCT BEHHOE MHEHUE, IPUHUMATh pe-
LIEHUS C yY4E€TOM IO3ULUI BCEX YYACTHUKOB; YyBCTBO IPEKPACHOIO U 3CTETUYECKUX YYBCTB
Ha OCHOBE 3HAaKOMCTBA C MUPOM BEILECTB U UX IPEBPAILECHU; CAMOYBaXXECHUE U SMOLIMO-
HAJIBHO-TIOJIOKUTEIILHOE OTHOIICHHUE K cele;

€C

v npusnasame: NEHHOCTH 370pOBbSA (CBOEro M JPYrHX JIOJEH); HEOOXOIMMOCTH CaMOBBIPAKEHHUS,

camMopeain3anru, COIUajJbHOro NprU3HaAHWA,

v ocosnasamv. TOTOBHOCTh (MJIM HErOTOBHOCTH) K CAMOCTOSATENBHBIM MOCTYIKAM U JIEHCTBHSIM,
OTBETCTBEHHOCTb 32 MX PE3YyJbTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BBIpaXXaTb U OTCTaWBATh

CBOIO MMO3UIHIO U KPUTHYHO OTHOCUTBCA K CBOUM IMOCTYIIKAM;

4 nposeiantsb. 3KOJIOT'MYCCKOC CO3HAHME, I[06pO)K€J'IaT€J'II>HOCTI>, JOBEPHUEC U BHHUMATCIIBHOCTb K JIIOOAM,

TOTOBHOCTb K COTPYAHUYECTBY U ApPY*kOe, OKa3aHUIO TOMOILU TeM, KTO B HEH HYX-

naeTcs; 0000IEeHHbIN, yCTONUYMBBINA U M30MpATENIbHbIIN 03HABATEIbHBIM HHTEPEC, UHULINATH -
BY U JII0003HATEIBHOCTh B M3YUYE€HUH MUPA BEIIECTB M PEAKIIMIA; [IeJIeyCTPEMIEHHOCTh U
HAaCTOWYMBOCTb B JOCTHKEHHH 11€JI€il, TOTOBHOCTD K IPEOIOJIEHUIO TPYAHOCTEH; YOSKIeH-
HOCTh B BO3MO>KHOCTH TIO3HAHUSI IPUPO]Ibl, HEOOXOUMOCTH Pa3yMHOT'0 UCIOJIb30 BaHUS J10-
CTH)KEHUN HAYKU U TEXHOJOTHH JIUIsl pa3BUTHSI OOILECTBA;

v yMemb: yCTaHABIMBATH CBA3b MEXIY €TI0 H3y4EHHs XMMHU U TEM, JUISl Y€r0 OHA OCY-
IECTBIIIETCS (MOTHBAMH ); BBITIOJIHATH KOPPUTHPYIONIYIO CAMOOIICHKY, 3aKJIIOYAIOIIYIOCS B
KOHTpOJIE 3a MPOLIECCOM U3YyYEHHS] XUMUU U BHECEHUH HEOOXOUMBIX KOPPEKTHUBOB, COOT-
BETCTBYIOIIMX 3TallaM U CIIoco0aM M3yueHHs Kypca XMMUH; BBITIOJIHATD PETPOCTIEKTUBHYIO
CaMOOIICHKY, 3aKJIFOYAOIIYIOCS B OLIEHKE MTPOLIECCa U Pe3yNbTaTa U3y4EeHU Kypca XUMHUH OC-
HOBHOMH IIKOJIBI, [IOJIBEICHUH UTOI'OB Ha OCHOBE COOTHECEHHUs LIeJIEH U PE3YJIbTAaTOB; CTPO-
UTh )KU3HEHHbIE U MPOPECCUOHANBHBIE IIAHBI C YY€TOM KOHKPETHBIX COLMAIbHO-
HCTOPUYECKHX, MTOJIUTHYECKUX U SIKOHOMUYECKHX YCIIOBHI{; 0CO3HAaBaTh COOCTBEHHBIE 1IEHHO-
CTH M COOTBETCTBHME MX TPUHUMAEMBIM B KU3HH PELICHUSM; BECTH IUAJIOT HA OCHOBE PaBHO-
[IPaBHBIX OTHOILIECHUN U B3aUMHOI'O YBa)KE€HUs; BIIEIIATH HPAaBCTBEHHBIN aCIIEKT IOBEICHUS U



COOTHOCHUTB TIOCTYIKH (CBOM U APYTHX JIIOJIEH) U COOBITHS C IPUHATHIMH STHYECKUMH HOP-
MaMHU; B IIPEJENax CBOUX BO3MOKHOCTEH TPOTUBOACHCTBOBATh NCUCTBUSAM U BIMSHUIM,
IPEACTABISIOIUM YIrPO3Y KU3HH, 3J0POBbI0 U O€30IIaCHOCTH JIMYHOCTH U OOLIECTB.

IIJIAHUPYEMBIE PE3YJIbTATHI YYEBHOM JEATEJIBHOCTH

B pe3ynbrare u3ydeHus XUMUU YYEHUK OCHOBHOM IIKOJIBI:

v Hay4uTCs 0CO3HABATh OOBEKTHBHYIO 3HAYMMOCTH OCHOB XHUMHUYECKOM HAYKH KaK 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA OOLIEH KyIbTypbl U IPAaKTUYECKOH Jes-
TEJIBHOCTH YEJIOBEKa B YCIOBHMAX BO3PACTAIONICH «XMMHU3AIUM» MHOTHX Ccdep XKU3HH COBPEMEHHOTO
00I11eCTBA;

v/ OBJIAJICET CHCTEMOM XUMUYCCKUX 3HAHUI — TIOHATUSMH, 3aKOHAMHU, TEOPUAMU U SI3BIKOM
HayK{, UIMEIOLMMH BaXKHOE 00111e00pa3oBaTeIbHOE U 103HaBaTEIbHOE 3HAUCHHE, ecTe-
CTBEHHO-HAayYHBIMU METO/IaMHU UCCIICJIOBAHUSI BEILIECTB M XUMUYECKUX ABJICHUH, CBEJIE-
HUSIMH 110 UCTOPUM CTAHOBJIEHUS! XUMHUH KaK HayKH;

v’ TIOJIyYHT MPEACTABICHUE O CIIOKHOM KOMIUICKCE OTHOIICHHH B CHCTEMAX «4YeIOBEK — Be-
IIECTBO» U «BEILECTBO — MaTepHall — IPAKTUYECKas JAesTeIbHOCTb), O POJIM HAyKH B CO-
3JTaHMH HOBBIX MaTEPHAJIOB U ICTOYHUKOB SHEPTHH;

v YCBOWT OCHOBBI XUMHYECKOM IPAMOTHOCTH KaK OCHOBBI aHAIN3a U [IAHUPOBAHHS 3KOJIO-
IrMYECKU 0€30IacHOr0 MOBEIEHUS B LEJIAX COEPEKEHNUS 310POBbs U OKPYKAIOILLIEH CPEIbl.

B nponecce u3ydeHus XMMUU y4aliuics OCHOBHOM IIKOJIBIL:

v’ yOemuTCs B TOM, YTO B OCHOBE MHOTHX SIBJICHU# )KUBOM M HEKUBOM IIPUPOJIBI JIEKAT XHU-
MHUYECKHE MPEBPALICHNs HEOPraHUUECKUX U OPraHMYECKUX BEIECTB;

v yriayOuT MpejICTaBICHUE O MATEPHAILHOM €IMHCTBE MUDA,;

v/ OBJAJICET yMCHUSIMH YCTAHABIUBATH CBS3H MKy PEATbHO HAOI0JaEMbIMH XUMUYC-
CKHMHU SIBJIEHUSIMU U [IPOLIECCAMU, IPOTEKAIOIIUMH B MUKPOMHUPE aTOMOB U MOJIEKYJI;
OOBSICHATH MPUYUHBI MHOI000pa3usl BELIECTB, 3aBUCUMOCTb UX CBOICTB OT cocTaBa U
CTPOCHHUSI, a TAK)Ke 00YCIOBICHHOCTh IPUMEHEHHS BEIIECTB OCOOCHHOCTSAMH MX CBOWCTB;
aHAJIM3UPOBATh U OOBEKTUBHO OLICHUBATh )KU3HEHHbIE CUTYAIMH, CB3aHHBIE C XUMUEH;

v 1proOpeTeT HAaBBIKK GE30MACHOT0 OOPAIIEHH S C BEIECTBAMH, UCIIOIb3yEMbIMH B ITOBCE-
JHEBHOM KU3HH.

N3ydyeHne XuMUM PeAOCTaBUT YUEHUKY BO3MOKHOCTH!

v/ pasBHBaTh M COBEPIICHCTBOBATH HHIMBUIyAIbHBIE CIIOCOOHOCTH; HHTEPEC K MHUPY Be-
LIECTB U UX MpeBpallleHuii; o01iey4eOHble HHTEIEKTyallbHbIE YMEHHS CIIOCOOCTBYIOIINE
PUOOPETEHUIO OIBITA TBOPUYECKON U MIOMCKOBOH IESATEILHOCTH, B YaCTHOCTH YMEHUS
CpaBHUBATh U KIACCUPUIIPOBATH OOBEKTHI, BBISBIATH TPUIHMHHO-CIIEICTBEHHBIE CBS3H,
(GbopMyIMpOBATH TUIIOTE3bI U IPOBEPATH UX B X0J1€ SKCIIEPUMEHTA, apIyMEHTUPOBATh
BBIBOJIbI, OTCTaWBATh CBOC MHEHHE, UCIIOJIB3YS MPU ATOM aIeKBaTHBIE JOKA3aTeNIbCTBA;

v mpuroOperaTh HABBIKK PabOTHI C PA3TMIHBIMUA HCTOYHUKAMH HH(POPMAIMH [0 XUMHU
(cmoBapu, CipaBOYHMKH, XpecToMaThH, HTEpHET U Jp.), a Takke yMEHHE 00BEKTUBHO
OLIEHUBATh HH(POPMAIIHIO O BEIIECTBAX, X MPEBPALLICHHUSX U PAKTHUECKOM IPUMEHe-

HUW,

v’ COBEpIIIEHCTBOBATh YMEHHUS IAHUPOBAThH U PAIHOHAIIBHO OPraHU30BbIBATH YUEOHO-
MO3HABATENBHYIO JIEATEITLHOCTD, IPUMEHSTH ITOJTyYeHHBIC 3HAHUS B HOBOM CUTYaIlUH;

v mpuobperaTs HABBIKUA CaMOOOPa30BaHMs U TIPAKTHIECKOTO COTPYHUYECTBA TPU OPTaHH-
3allM¥ U BBITIOJIHEHIUH XHMAYECKOTO SKCIIEPHUMEHTA, TPOBEICHUH H 3alIUTE YICHUISCKUX
MIPOEKTOB IO UCCIIEOBAHHIO OT/IEbHBIX BEIIECTB U XUMUYECKUX SBJICHUI, HaOMr0/1a¢e-

MBIX B IIPUPOJIC ¥ TOBCETHEBHOM JKU3HHU.

Taxum 00pa3oM, B pe3yabTaTe U3y4eHHUs XMMUU B OCHOBHOM IIKOJIE YUEHUK MOTYIHUT
MOJATOTOBKY, IOCTATOYHYIO I TPOJOJIKEHHsI 00yUeHHsI B cTapIliel MIKOJIe U CPeHUX Mpo-
(beccroHaIbHBIX 00111e00pa30BaTENbHBIX YUPEKICHUIX, a TAKKE IPUOOPETET KITIOUEBbIE
KOMITETEHIINH, UMEIOLINE YHUBEPCATbHOE IPUMEHEHHE B JTF0OOM BUJIE 1€ATEIHHOCTH.



IInanupyemble pe3ynbTaThl OCBOSHHS MPEAMETHOIO COAEPKAHUS 110 XMMHHU NIPEICTaBIIe-

HBI I10 OCHOBHBIM pa3zesiaM COoJepKaHus MPUMEPHON MPOrpaMMbl OCHOBHOT'O 001Iero oopa-

30BaHUs 10 XUMUHU.

Pa3nen 1. OcHoBHBIE MOHATUS XUMUHU (YPOBEHb aTOMHO-MOJICKYJISIPHBIX MTPEICTaBICHUMN )

BrllyCKHHMK Hay4duTCs:

v\ ONMCHIBATH CBOMCTBA TBEPABIX, KUJIKUX, Ia3000pasHbIX BELIECTB, BBIIEIAS HX CYHIECTBEHHBIE
MIPU3HAKY;

v XapaKkTepu30BaTh BEIECTBA [0 COCTaBY, CTPOEHHIO M CBOWCTBAM, YCTAHABIMBATh I[PUYUHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTEpUCTUKAMHU BEIIECTBA;

v pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX MOHATHH «aTOM», «MOJIEKYIIA», «XUMHUUYECKUH DIIEMEHTY,
«IIPOCTOE BEILIECTBOY, «CIOKHOE BELLIECTBOY, «BAJIEHTHOCThY, UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;

v M300pakaTh COCTAB MPOCTEHINUX BEIIECTB C MOMOLIBIO XUMUUECKUX (GOPMYJI M CYIHOCTh XMMHYECKHX
peaKuuii C MOMOILBI XUMHYECKUX YPABHECHUI;

v BBIUKMCIIATH OTHOCHTEIBHYIO MOJIEKYJISPHYIO ¥ MOJIIPHYIO MacChl BEILECTB, a TAK)KE MACCOBYIO

JIOJII0 XMMHUYECKOT'O 3JIEMEHTA B COEIMHEHUSAX /ISl OLEHKH UX NPAKTUYECKON 3HAYMMOCTH;

v/ CpaBHMBATH 10 COCTABY OKCHJIbI, OCHOBAHUsI, KMCIIOTHI, COJIH;

v xiaccH(UIMPOBATH OKCUJIBI M OCHOBAHUS 10 CBOMCTBAM, KMCIIOTHI U COJIU IO COCTAaBY;

v ONHUCHIBAaThH COCTAB, CBOMCTBA U 3HAYEHHE (B IIPUPOJIE U MPAKTUUECKOM JEATEILHOCTH YeI0BEKA)
IIPOCTBIX BEIIECTB — KHUCIOPO/ia U BOJIOPOAA;

v J1aBaTh CPAaBHUTEJILHYIO XapaKTEPUCTHKY XMMUUECKUAX DJIEMEHTOB M B)KHEHIIINX COETMHEHUH
€CTECTBEHHBIX CEMEICTB IIE€JI0YHbIX METAJUIOB U TaJOr€HOB;

v 0JIb30BaThCs JJAOOPATOPHBIM 00OPYIOBAHMEM U XMMHYECKOM MOCY/I0M;

v IPOBOJUTH HECIIOKHBIE XUMUIECKHE OIBITHI M HAOIIOICHHS 3a N3MEHEHUSIMHU CBOMCTB BELIECTB

B IIPOLIECCE UX MPEBPAIeHUIT; COOII0JaTh MpaBUila TEXHUKU 0€30MaCHOCTU MPH MPOBEICHUU

HaOJIIOIEHUI U OIIBITOB;

v\ pasaMyarh SKCIEPUMEHTAIBLHO KHCIIOTHI M IIEIOYH, MOJIb3YSICh HHANKATOPAMH; OCO3HABAThH
HE00XO0MMOCTh COOJTIOICHUS Mep 0€30MaCHOCTH IPU OOPAIICHUH C KUCIOTAMHU U IIEI0YaMH.

BhINyCKHHMK OJIyYUT BO3MOKHOCTh HAYUUThCSI:

v IPaMOTHO 06pAIIaThCs C BEIECTBAME B [TOBCEIHEBHOMN KU3HH;

v' 0CcO3HaBaTh HEOOXOAUMOCTh COOIIIOIEHHS TIPABUIT IKOJIOTHYECKH OE€30MAaCHOTO MOBEACHHS B
OKpY>Karolle NpUpOTHON CPEE;

v\ NOHMMAaTh CMBICI U HEOOXOIMMOCTH COONIOAEHHS NPEANMCAHUM, MpeIaraéMblX B HHCTPYKIHUAX TI0
WCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JP.;

v HCHONTB30BaTh MPHOOPETEHHBIEC KIIFOUEBbIE KOMIIETCHTHOCTH MPH BIMOIHEHHH UCCIIEI0BA-

TEITBCKUX MPOCKTOB IO XUMUU;

v\ pa3BuBaTh KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJIB3Ysl CPEJACTBA YCTHOM W IHMCHMEHHOM
KOMMYHHMKAIMM TpuU paboTe ¢ TEKCTaMH y4dyeOHHMKA U JOIMOJIHUTENbHON JHUTEpaTypod, CHpPaBOYHBIMU
Ta0JIWIlaMHi, TPOSBIATH TOTOBHOCTh K YBXEHUIO MHON TOUKH 3pEHHS] MPH OOCYKICHHH pPE3yIbTaToB
BBITIOJTHEHHOU paOOoThI;

V' 00BEKTHBHO OIIEHUBATH HH()OPMAIIHIO O BEIIECTBAX M XUMHUYECKUX MPOIECCaX, KPUTHUECKH
OTHOCHTbCS K IICEBIOHAYYHON MH(pOpMaliu, HETOOPOCOBECTHON pekiiaMe, Kacarolleics uc-

MOJIb30BaHUS PA3JINYHBIX BELIECTB.

Paspnen II. [lepnoandeckuii 3aK0H U EpUOANYECKAs CUCTEMA

xumuyeckux annemenToB /. 1. MenaeneeBa. CTpoeHue BelecTBa

BrinyckHuK HayduTcs:

V' KIaccH()UIMPOBATh XUMHYECKUE DJIEMEHTHI HA METAILIBI, HEMETAIUIBI, 3JIEMEHTHI, OKCHJIBI 1
THJIPOKCHU/IBI KOTOPBIX aM()OTEPHBI, U HHEPTHBIE 3JIEMEHTHI (Ta3bl) AJI1 OCO3HAHUS BaXKHOCTU
YHOPSIOYEHHOCTH HAay4YHbIX 3HAHUN;

v packphIBaTh CMBICII TIeEproryecKoro 3akona . M. Menneneesa;

v ONHUCHIBAThH U XapaKTEPU30BaTh TAOIMYHYIO POPMY MEPUOANIECKON CUCTEMBI XUMHYECKHX

AJIEMEHTOB;

v XapaKTepH30BaTh COCTAB ATOMHBIX SIIEP U PACIIPEIEIICHUE YHCIIA DIICKTPOHOB 110 JICKTPOHHBIM



CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJIbIX MEPUOI0B NMEPUOAUUECKON CUCTEMBI, a TaKkKe

KaJus U KaJlblus;

v\ paszaMyarh BHbl XUMHYECKON CBS3M: HOHHYIO, KOBAJIEHTHYIO MOJISAPHYIO, KOBAJIECHTHYIO HEMOJSPHYIO U
METAJUTUYECKYIO;

V' u300paxkarh 3JIEKTPOHHO-UOHHEBIE (POPMYJIbI BEMIECTB, 00Pa30BAHHBIX XUMUYECKMMH CBS3SMU PA3HOrO
BUJIA;

v’ BBIABJIATH 3aBUCHMOCTbH CBOWCTB BELIECTB OT CTPOEHHS UX KPUCTAUIMYECKUX PEILETOK: HOH-

HBIX, @aTOMHBIX, MOJICKYJISIPHBIX, METANTAYECKUX ;

v\ XapakTepu30BaTh XUMHYECKHE DJIEMEHTHI M HX COEJAMHEHHMsS HA OCHOBE IIOJOKEHUS DJIEMEHTOB B
MePUOINYECKON CHUCTEME U OCOOCHHOCTEH CTPOCHHUS UX aTOMOB;

v\ ONHUCHIBaTH OCHOBHBbIE OTamnbl OTKpeITHS JI. M. MeHaeneeBsIM IIEPUOJMYECKOrO 3aKOHA M
MEPUOIMYECKOM CHUCTEMbl XHMHUYECKHMX JJIEMEHTOB, >KHM3Hb W MHOTOOOpa3HYI HAy4YHYIO ACSATEIbHOCTH
YUYEHOTI0;

v/ XapakTepu30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE NIEPUOANYECKOTO 3aKOHA M MEPHOIUUECKOM
CHUCTEMBI XUMHUUYECKUX 3jieMeHTOB J. Y. MeHneneena;

v\ 0CO3HaBaTh HAyYHBIE OTKPHITUS KaK pE3yIbTaT JUINTEIbHBIX HaOIIOJEHUNM, OIBITOB, HAay4HOU
ITOJIEMUKH, IIPEOIOJICHUS TPYAHOCTEH U COMHEHUM.

BrIlyCKHHK NOJIyYUT BO3MOKHOCTh HAY4YUThCS:

v\ 0CO3HaBaTh 3HAYECHHME TEOPETHYECKUX 3HAHMHI JUIs IPAKTUUECKOM JIEATENLHOCTH YeIaBeKa,

v ONMCBIBATh U3YYEHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSISI JIOTHKY CHCTEMHOTO aHaJIu3a;

v IIPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX IEPUOJMYECKON CHUCTEMBI XHMMHYECKUX DJIEMEHTOB JUIs
O0OBSCHEHHS Y MIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

v'pasBuBaTh UHGOPMAIMOHHYIO KOMIIETEHTHOCTH IIOCPEICTBOM YIUIyOJIEH s 3HAHUM 00 UCTO-

pUU CTAaHOBJIEHUSI XMMUYECKON HAYKH, €€ OCHOBHBIX MOHSATUN, IEPUOINYECKOI0 3aKOHA KaK OJ1-

HOTO U3 BOXXHEHIIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU U TEX-

HUKH.

Paznen III. MHOrooOpasue XuMU4eCKUX peaKIuii

BrilyCKHHUK HayunuTCA:

V' 00BACHATH CYyTh XMMHYECKUX IPOIECCOB U MX NPUHIHUIIUAILHOE OTIHYHME OT PU3HYECKUX;

v Ha3bIBaTh MPU3HAKH M YCIIOBUS MTPOTEKAHUS XMMHUECKUX PEaKIIHiA;

v\ yCTaHaBIMBaTh IMPUHAIICKHOCTh XUMUYECKOM peakiuu K ONPENEICHHOMY THIy O OJHOMY W3
KJIaCCU(UKALMOHHBIX TPU3HAKOB: 1) MO YHUCIYy U COCTAaBY HCXOAHBIX BEIIECTB U MPOIYKTOB pEaKIUU
(peakiuu coeuHEHNs, Pa3JIoKEHUs, 3aMeIeHUsI 1 0OMEHa); 2) MO BBIICIECHUIO WU MOTJIOMICHUIO TETUIOTHI
(peakuuu SK30TEPMHUYECKHE M SHIOTEPMHUYECKHE); 3) MO M3MEHEHHMIO CTETEeHEW OKUCICHHS] XUMUYECKHX
3JIEMEHTOB (PEaKIINU OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE);

4) mo oGpaTUMOCTH Tpoliecca (peakui oopaTUMble U HEOOpaTUMBIE);

v Has3bBaTh (PAKTOPLI, BAMSIOIINE HA CKOPOCTH XMMHUYECKUX PEAKIIUIA;

v Has3bIBaTh (PAKTOPHI, BAMSIOIINE HA CMEIIEHHE XMMHUYECKOTO PAaBHOBECHS,

v\ COCTaBJIATH YPaBHEHUS DIEKTPOIMTUUECKOM IUCCOLMALMHM KHCIIOT, INENOYEN, COJIEH; IOIHBIE U
COKpAIIICHHbIE HIOHHBIE YPAaBHEHUSI pEakiuii oOOMeHa; YpaBHEHHsI OKHUCITUTENbHO-

BOCCTAaHOBUTEJIBHBIX PEAKIINIA,

v\ IPOTHO3MPOBATH MPOIYKTH XUMUYECKHX PEAKIHH 110 (hOpMYsIaM/Ha3BaHUSIM HCXOIHBIX Be-

IIECTB; OMPEIETSATh UCXOIHBIE BEIIECTBA MO (popMyJIamM/Ha3BaHUSIM MTPOTYKTOB PEAKIIHH;

v COCTaBJIATH YPaBHEHHUS PEaKIMii, COOTBETCTBYIOLIMX MOCIIEN0BATENLHOCTH («IIETIOYKE») TPEBPAIEHIIA
HEOPTraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB;

v\ BBIABJIATH B MPOIECCE DKCIIEPUMEHTA TPHU3HAKH, CBHUJICTEILCTBYIOIIME O MPOTEKAHUH XMMHYECKOM
peaKkIumy;

v\ [IPUTOTOBJIATEH PACTBOPHI C OMPEAEIEHHON MAaCCOBOM JI0JIEl pAaCTBOPEHHOIO BENIECTBA;

v\ OIpeNeNaTh XapakTep Cpelbl BOIHLIX PACTBOPOB KHCIOT M IIENOYEH IO HM3MEHEHMIO OKPACKH
WH]JIUKaTOPOB;

v\ IPOBOIUTHL Ka4eCTBEHHBbIE DEAKIUH, MOATBEPKIAIONINE HAJIMYUE B BOIHBIX PAcTBOPaX BEIIECTB
OT/ICJIbHBIX KATHOHOB U AaHMOHOB.



BoInyCKHHUK OJIyYUT BO3MOKHOCTb HaY4YUTHCS:

v/COCTaBIATH MOJIEKYIISIPHBIE U ITOJHBIE HOHHBIE YPABHEHHUS 10 COKPAILEHHBIM HOHHBIM yPaBHE-

HUSM;

v IIPUBOIUTE IIPUMEPHI PEAKIIMI, HOATBEPHKAAOIINX CYLIECTBOBAHUE B3aMMOCBI3U MEXK/LY OC-

HOBHBIMH KJIACCAMU HEOPIaHUYECKUX BEILIECTB;

v IIPOrHO3UPOBATH PE3YJIbTAThI BO3AEHCTBUS PA3IMYHBIX (JAKTOPOB HAa M3MEHEHHE CKOPOCTU

XMMHYECKON PEAKIINU;

v IIPOrHO3UPOBATH PE3YJIBLTAThI BO3AEHCTBUS PA3IMYHbLIX (PAKTOPOB HAa CMEILEHUE XUMHYECKOIO
paBHOBECHS.

Pazgen IV. MHorooGpa3sue BemecTn

BrlIlyCKHHMK Hay4duTCs:

v\ OIpeneNaTh NPUHANIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 U3YUYEHHBIX KJIac-

COB/TPYIIIT: METAJIIBI U HEMETAJUIBI, OKCH/IbI, OCHOBAHUS, KHUCIIOTHI, COJIU;

v cocTaBiaTh (HOPMYJIBI BEILECTB 110 UX HA3BaAHUSAM,

v OIpEeNENATh BAIEHTHOCTh M CTENEHb OKHMCIICHUS DJIEMEHTOB B BELIECTBAX;

v cocTaBiATh GOPMYJIbI HEOPIrAHUUYECKUX COEIUHEHUH M0 BAJIEHTHOCTAM M CTEIIEHAM OKHUCIIEHUS
AJIEMEHTOB, a TAKXKe 3apsiIaM HOHOB, YKa3aHHBIM B TA0JIUIIE pACTBOPHUMOCTH KHUCIIOT, OCHOBA-

HHUH U COJIEH;

V' 00BACHATH 3aKOHOMEPHOCTU M3MEHEHHS (PUBUUECKHUX U XMMHUUYECKUX CBOMCTB POCTHIX BE-

IECTB (METAJUIOB U HEMETAJUIOB) U X BBICIIUX OKCHIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO

U TPETHETO MEPUOIOB;

v Has3bIBaTh OOIINE XUMHYECKHE CBOMCTBA, XapaKTEPHBIE ISl TPYIIIT OKCHJIOB: KUCIOTHBIX, OC-

HOBHBIX, aM(DOTEPHBIX;

v/ Ha3bIBaTh OOLIME XUMHYECKHE CBOMCTBA, XapaKTEPHbIE Ui KaXIOr0 M3 KIIACCOB HEOPraHMYECKUX
BCILIECTB: KUCIOT, OCHOBAHHIM, COJICH;

v\ [PUBOAUTH IPUMEPHI PEAKIIMH, TOATBEPKAAIOUIMX XMMUYECKUE CBOMCTBA HEOPraHUYECKUX

BCILIECTB: OKCHIOB, KMCIIOT, OCHOBAaHHM M COJICH;

v\ onpeeNaTh BEMECTBO-OKUCIIUTEND U BELECTBO-BOCCTAHOBUTEIL B OKMCIMTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX;

v COCTaBJIATh OKUCIMTEIBHO-BOCCTAHOBHTELHBIN OaaHc (IS M3YYEHHBIX PEaKIUii) MO MPeIOKEHHBIM
CXEMaM pEaKIIHil;

v' IpOBOAUTH J1a0OpPATOPHBIE OIBITHI, MOATBEPKIAIOIINE XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB;

v' IpOBOAUTH JabOPATOPHBIE OMBITHI IO MOJYYEHUIO W COOMPAaHHMIO Ta3000pasHbIX BEIIECTB: BOIOPOJIA,
KHUCJIOpOJa, YTIEKUCIIOro ra3a, aMMHUaKa; COCTaBIISITh YPABHEHUSI COOTBETCTBYIOIIUX

peaKuui.

BrINTyCKHHUK TTOJTyYUT BO3MOKHOCTh HAYYUTHCS:

v IIPOrHO3UPOBATH XUMHYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTABa U CTPOECHHS;

v IIPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MIPOSIBIATH OKUCIUTENBHBIE HIIM BOCCTAHOBUTEb-

HBIE CBOMCTBA C YUETOM CTEIEHEN OKUCIIEHUS 3JIEMEHTOB, BXO/SIINX B €M0 COCTAB;

v BBISBIATH CYLIECTBOBAHUE T€HETHUECKOM B3aMMOCBS3H MEX/Y BELIECTBAMM B PALY: IIPOCTOE

BEILIECTBO — OKCUJl — TUAPOKCHJI — COJIb;

v/ XapakTepu3oBaTh 0COObIE CBONCTBA KOHIIEHTPUPOBAHHBIX CEPHOM U a30THOW KHCIIOT;

v IIPUBOJUTEL TIPUMEPHI YPaBHEHUIM PEAKIMH, JIEKAIMX B OCHOBE IPOMBIIUIEHHBIX CIIOCOOOB IOIYYEHHs
aMMHaKa, CEpHOM KHUCIIOThI, YyTYHA U CTaJIH;

v OnMChIBaTh (PU3NYECKHE M XUMUYECKHE TPOIIECCHI, ABISIONIMECS YaCThI0 KPYyroBOpOTa Be-

IIECTB B IPUPOJIC;

v OpraHu30BBIBATh, IPOBOJUTH YUEHHYECKHUE TIPOEKTHI [0 UCCIIEOBAHUIO CBOWCTB BEIIECTB,

HMMEIOIINUX BAXKHOE MPAKTUUECKOE 3HAUCHUE.

KPUTEPUU OLUEHUBAHUS PA3JIMYHBIX ITIPOBEPOYHBIX PABOT



[Tpu oreHKe y4eOHBIX TOCTHIKEHUH YUalUXCsl MPUMEHSIETCS] KpUTePHATIbHAS CHCTEMA OIIe-

HUBaHUS 10 MATHOATBEHOM IIKaie (0TMETKA «1» He CTaBUTCSA):

KpuTepuu omieHKM MPOSKTHON U MCCIIEA0BATENBCKOM PabOThI pa3padaThIBAOTCS C yUe-

TOM LIeJIeH U 3a/1a4 MPOEKTHON JesITeIbHOCTH Ha IaHHOM 3Tarie oOpa3oBanusi. UHIMBUAYyaIbHbBIN

MIPOEKT 1eIeco00pa3HO OICHUBATH IO CICAYIOIUM KPUTECPHUSIM:

1. CiocoOHOCTh K CaMOCTOATEILHOMY MPUOOPETEHHIO 3HAHUI U PEIICHUI0 TPOoOIIeM, IPOsB-

JSIOMIASCS B YMEHHUH MTOCTABUTH MPOOJIEMY U BBIOPATh aJIeKBATHBIC CIIOCOOBI €¢ PEIeHusl, BKIFOUYasi TOUCK U
00paboTky wuH(popmanuu, G(OPMYIUPOBKY BBIBOJIOB H/WIM OOOCHOBAaHHE M peaM3aIlI0/anmpoOaIuio
MIPUHSITOTO PEIIeHUs,, 000CHOBAHUE U CO3J]aHKE MMPOTHO3a, MOJACIH, MaKeTa, 00bEKTa, TBOPUECKOTO PEIICHHUS
U T. 1. JlaHHBI KpUTEpHUIl B IEJIOM BKJIIOYAET OLEHKY CPOPMHUPOBAHHOCTU MO3HABATEIBHBIX Y4EOHBIX
JEACTBUU.

2. ChopMupOBaHHOCTD MPEAMETHBIX 3HAHUH M CTIOCOOOB JICHCTBHA, MPOSBIISAIONIASICS B yMe-

HUU PACKPBITh COJEpKaHUE pPabOThl, TPAMOTHO U OOOCHOBAaHHO B COOTBETCTBUU C paccMaTpUBaEMOU
po0JIEeMOiT/TeMO# UCTIOIb30BaTh UMEIOINECS 3HAHUS U CIIOCOOBI IEHCTBHMA.

3. ChopMHUpPOBaHHOCTH PETYJSATUBHBIX JCHCTBHM, TPOSBIISIONMIASACS B YMEHUH CAMOCTOSTEIILHO
TUTAHUPOBATh U YIPABIATH CBOEH MO3HABATENIBHOMN EATEIbHOCTHIO BO BPEMEHH, HCIOIb30BaTh PECypCHbBIE
BO3MOKHOCTH /ISl JOCTIDKEHMSI 1I€JIe, OCYIIECTBISATH BBIOOP KOHCTPYKTUBHBIX CTpPATErHMil B TPYIIHBIX
CUTYaIUsX.

4. ChopMUpPOBaHHOCTh KOMMYHHKATHUBHBIX JCHCTBUMN, TIPOSBIISIONIASICS B YMEHUH SICHO H3JIO0-

KHUTh U O(DOPMUTH BBIIIOJIHEHHYIO PabOTy, MPEACTaBUTH €€ Pe3yabTaThl, ApTYMEHTUPOBAHHO OTBETUTH Ha
BOITPOCHI.

MaxkcuManbHas OlleHKa M0 KaKIOMY KPUTEPHUIO He T0JKHA MpeBbimath 3 6amnos. [Ipu Takom

MOJIX0/I€ TOCTHKEHHE 0a30BOTO ypPOBHSA (OTMETKa «YyIOBIETBOPHUTEIBHO») COOTBETCTBYET IOIYYEHHUIO 4
MEePBUYHBIX 0aIOB (MO OJAHOMY Oaily 3a KaKIBIA U3 YETHIPEX KPUTEPHUEB), a TOCTHIKEHUE MOBBIIICHHBIX
YPOBHEH COOTBETCTBYET MOJIYUCHHIO 7—9 MEPBUYHBIX OAJIJIOB (OTMETKA «XOPOIIIO»)

nmu 10—12 nepBUYHBIX 0a/IOB (OTMETKA OTIUIHOY).

Kpurepuu oieHKk#M yCTHOT0 OTBETa

OTMeTKa «5)» CTaBUTCS, €CIIH:

v OTBET NOJIHBIA U MPAaBHIBHBINA HA OCHOBAHWH W3yYEHHBIX TEOPHIi;

v\ Marepuai u3JIoKeH B JOTHYECKOM MOCIEI0BATENLHOCTH, TJUTEPATYPHBIM SI3BIKOM;

v\ OTBET CaMOCTOSATEbHBIN.

OrtBeT «4» CTaBUTCS, €CIIH;

v/ OTBET NOJIHBIA U MPAaBUIBHBINA Ha CHOBAHWHU W3y4YEHHBIX TEOPHUH;

v\ Marepuai U3JI0KeH B ONPEICIEHHOMN JOTUUECKON MTOCIEN0BATENILHOCTH, IIPU DTOM JOMYIIEHBI IBE-TPH
HECYIIECTBEHHBIE OLTUOKH, UCTIPABICHHBIE IO TPEOOBAHUIO YUUTETIS.

OTMeTKa «3)» CTaBUTCS, ECIIH:

v/ OTBET NOJIHBIHA, HO IPH STOM JIOIYIIEHa CYIIECTBEHHAsK ONIMOKa;

v\ WM OTBET HEIOJHBIN, HECBSA3HBIIA.

OTMeTKa «2)» CTaBUTCS, €CIIH:

v\ IIpu OTBETE OOHAPYKEHO HENOHMMAHUE YJaIIUMCs COJEPIKAHUs yueOHOro MaTepuara;

v\ WM JONYIIEHBI CYIIECTBEHHBIE ONIMOKH, KOTOPHIE YYAIMMCA HE MOKET HMCIPAaBUTh MPH HABOMAAIINX
BOIIPOCAX YUUTEIIS;

v 1100 MPU OTCYTCTBUH OTBETA.

OuneHka IKCNEePUMEHTAIbHbIX YMEHUH

OreHka CTaBUTCS Ha OCHOBAHWH HAOJIOJCHUS 32 YYAIIMMHKCS B XOJIC BBITIOJTHEHUS TPAKTHUECKON pabOTHI 1
MUCBMEHHOTO OTYeTa 3a padoTy.

OtmeTka «5» CTaBUTCS, €CIH:



v paboTa BHINOJHEHA OJIHOCTHIO M 0€3 OMIMOOK, CIeIaHbl IIPaBUIIbHBIE HAOIIOAECHHS M BBIBOJIbI,

v DKCIIEPUMEHT OCYILECTBJIEH M0 IUIAHY ¢ yIETOM TPEOOBAHMIM TEXHUKH O€30MaCHOCTH ¥ IPABHII

paboTHI ¢ BelecTBaMU U 000PYIOBAHUEM;

v\ IpOSIBJIEHBI OPraHU3aIMOHHO - TPYAOBLIE YMEHUS, TOAAEPKUBAIOTCA YUCTOTA ¥ MOPIIOK Ha

pabodem MecTe, SJKOHOMHO UCIOJIB3YIOTCSI PEaKTHBBI.

OtMeTKa «4» CTaBUTCS, €CIIH:

v\ pa0oTa BBHINOJHEHA IPABUIILHO, CJENAHbl IPABWIbHBIE HAONIOAEHHMS M BBIBOALI, HO HPU DTOM
AKCIIEPUMEHT MPOBEJICH HE TOJIHOCTHIO;

v\ WM JONYILEHbI HECYIECTBEHHBIE OMIMOKH B paboTe ¢ BEIECTBAMU M 000PYIOBAHUEM.

OtMeTKa «3» CTaBUTCS, €CIIH:

v/ paboTa BHINOIHEHA IPABUIBHO HE MEHEE, YEM HAIIOJIOBUHY,

v\ WM JONyIIEHa CYLIECTBEHHAs OIMOKA B XO/I€ DKCIIEPUMEHTA, B 00BICHEHHH, B 0)OpPMIIEHHH PabOTHI, B
COOJIIOJICHUH TIPaBHJI TEXHUKU OE30MACHOCTH IMpH paboTe C BelmecTBaMU W 00OpyIOBaHHEM, KOTOpas
HCIIPABJISICTCS 110 TPEOOBAHUIO YUUTEIIA.

OTMeTKa «2)» CTaBUTCS, €CIIH:

v\ jonyuensl a8e (1 00liee) CylIeCTBEHHbIE OIIUOKU B XOJ€ DKCIIEPUMEHTA, B 00BACHEHNH, B
odopmiteHnn pabOTHI, B COOJIOICHUY TMPABUJI TEXHUKN OE€30MMaCHOCTH, KOTOPBIC YUAIIHIACS HE

MOJKET UCIPABUTH JaXKe MO0 TPEOOBAHUIO YUUTES,

v/ paboTa He BHINOIHEHA, Y YUALIETrOCsS OTCYTCTBYET SKCIEPUMEHTAIBHbIE YMEHHS.

O[[CHKa yMCHl/Iﬁ pemiaTb pacdeTHbIC 3a1aYM

OtmeTka «5» CTaBUTCA, €ClIM B JIOTMYECKOM DPACCYXJACHUM M PEHIeHUH HeT OIMOOK, 3ajauya pelieHa
parMoOHAIBHBIM CIIOCOO0M;

OtmeTka «4» CTaBUTCS, €CIIU B JIOTUYECKOM PACCYKICHUH U PEIICHUU HET CYIIECTBEHHBIX OIIH-

00K, HO 33/1a4a peleHa HepaMOHAIBHBIM CIIOCOOOM, MIIM JIOMYIIEHO He 0oJiee IBYX HECyIe-

CTBEHHBIX OIIHOOK.

Otmerka «3» CTaBUTCs, €CJIM B JIOTHYCCKOM PACCYXXICHHU HET CYHICCTBCHHBIX OHII/I6OK, HO JOITyHiCHa
CYIIECTBEHHAS OIIMOKA B MATEMAaTUYECKUX pacUueTax.

OtMmeTrka «2» CTaBUTCs, €CJIN UMCIOTCA CYIICCTBCHHBIC OIIMOKH B JIOTHYECKOM pPacCy’xaA€HUN U B

pEIIeHNH; OTCYTCTBYET OTBET Ha 3aJ[aHHeE.

OuneHka NUChbMEHHBIX KOHTPOJbHBIX padoT

OTMeTKa «5» CTaBHUTCS, €CIIM: OTBET MOJHBIN M TPABUIIbHBIIN, BO3MOYKHA HECYIIIECTBEHHAS OIIUOKA.

OtmeTka «4» CTaBUTCS, €CIM: OTBET HEMOJIHBIN WM JOMYILEHO He O0Jiee IBYX HECYIECTBEHHBIX

OIIIHOOK.

OTtmerka «3» CTaBWTCSA, eciu: paboTa BBIMOJHEHA HE MEHEE YeM HAloJIOBUHY, JOMYIIEHAa OJHa
CYIIECTBEHHAS OIIUOKA U TIPU 3TOM JIBE-TPH HECYIICCTBEHHBIC.

OTMeTKa «2» CTaBHUTCs, €CIIN. pa60Ta BBIIIOJIHEHA MCHBIIIC, YEM HaHOJ'IOBI/IHy NJIn CO}Iep)KI/IT HC-

CKOJIbKO CYIIIECTBEHHBIX OIIMOOK, JTMOO0 paboTa HE BHIMOJIHEHA.

IIpu onieHKe BBINOIHEHUS TMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOAUMO YUYUTHIBATH TPEOO-

BaHUs euHOro opdorpadudueckoro pexxkuma. OTMETKA 32 UTOTOBYIO KOHTPOJIBHYIO pa0OTy KOPPEKTHUPYET
HpeHIHeCTBYIOH_[I/Ie HpI/I BBICTABJICHHUHU OTMCTKH 3a '—IeTBepTB, HOJ'IerHI/Ie, rona.

OueHka TecTOBbIX PadoT

TeCTBI, COCTOAIIINEC U3 ITATH BOHpOCOB MOXKXHO HCITIOJIB30BaTh ITOCJIC I/ISY'-ICHI/IZ KaxXa0ro MaTepI/I'
ana (ypoka). Tect u3 10—15 BompocoB HCIOIB3YeTCs IS IEPHOAMYECKOT0 KOHTPOJIs. TecT u3
20—30 BOTIIPOCOB HEOOXOIMMO HCIIOIB30BATh JISI HTOTOBOTO KOHTPOJIS.

[Tpu olleHUBaHUK UCTIONB3YETCS CIICAYOIIAs [IKaa:



JIns Tecta U3 nATH BOIPOCOB

v/ HeT omuO0K — OLEHKA «5»;

V' oxHa omuOKa — OIeHKa «4»;

v’ 1Be OIMOKU — OLIEHKA «3%;

v Tpu OIIKOKH — OIEHKA «2%.

Jns Tecta u3 30 BOonpocoB:

v' 25—30 npaBUIBHBIX OTBETOB — OILIEHKA «5»;

v' 19— 24 npaBUIIbHBIX OTBETOB — OLIEHKA «4»;

v' 12—18 npaBUIILHBIX OTBETOB — OIIEHKA «3»;

v MeHble 12 NPaBUILHBIX OTBETOB — OLIEHKA «2».

Ouenka pedepara

Pedepar oreHuBaeTCs Mo ClIEAYIOMAM KPUTEPHUSIM:

v\ cobmonenue TpeOoBaHui K €ro 0pOpMIIEHHIO;

v' HEoOXOAMMOCTh M JOCTATOYHOCTH JJIS DACKPBITHA TEMbl IIPUBEIAECHHOM B TeKcTe pedepara
nHpopManuu;

v yMeHue 00y4aromerocsi CBO00HO U3JIaraTh OCHOBHBIE HJIEH, OTPAKEHHBIE B pedepare;

v' CHOCOOHOCTH 00YYAIOIIETOCS MOHATH CYTh 3a1aBaEMbIX YJICHAMH aTTECTAIIMOHHON KOMHCCHH BOIIPOCOB
1 chOPMYIIMPOBATH TOUYHBIC OTBETHI HA HHX.

Jluteparypa

v' 0O.C.Tab6puensna yueOHuk «Xumus . 8 kimacey», 2018

O.C. I'abpuensina yueOHuk «Xumus . 9 kimace», 2019
v' 0.C.Tab6puensn, A.B. Kymiosa «Terpajb uist 1a00OpaTOPHBIX OIBITOB U MPAKTHYECKUX PaboT
v' 0.C. T'abpuensn, B.I.Kpacuosa «KoHTpoJIbHBIE pabOTHI»
v' 0.C.Taopuensna, C.A.Cnankos «Pabouast TeTpab»
V' ®I'OC: IlnanupoBaHue y4eOHOM AeATENbHOCTH. XUMHESL. 8 Kitacc: pabodas mporpamMma 1o
yuebHuky O.C. ['abpuensna/ aBrop-cocraBurens I.M.Macnakosa, H.B. Capponos.
Bounrorpaa: Yuurens: 2017 (pa3aen «KaneHgapHo-TeMaTnyeckoe MiIaHUpOBaHUE, 8 KiIace).
v’ ®I'OC: IToypouHOe IIaHUPOBaHKe XUMHS. 8 KIaCC: TEXHOJIOIHYECKHE KaPThl YPOKOB I10
yuebnuky O.C. ['abpuensna/ aBrop-coctaButens M.B.Koncrantunona
Bonarorpaa: Yuurens: 2018



