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IMogcHUTEABLHAA 3aNINCKA

PaGouas nmporpamma npeamera « XuMuUs» cOocTaBiIeHa Ha ocHOBe DeepanbHOro rocyAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOI'O 001ero oOpa3oBaHus ¢ y4€TOM MPOTrPaMMbl OCHOBHOI'O
o0miero o6pa3oBaHus 1Mo XUMUU 8-9 KI1acChl.
Jannas paboyasi mporpaMMa OpUEHTHPOBaHA Ha UCIOJIB30BaHUE YYEOHHWKOB MO XMMHH U yIeOHO-
meroauyeckux mnocobuit YMK, co3naHHBIX KOJIJISKTUBOM aBTOPOB IO/l PYKOBOJICTBOM
O.C.l'abpuensina.
OO0mmue e 0CHOBHOIO 00111ero 00pa3oBaHus ¢ y4eToM crenn@ukn Kypca XuMuu

[lenn xuMHYECKOro OOpa30BaHMS B OCHOBHOM IKOJE (DOPMYIHPYIOTCS Ha HECKOJIBKUX
YPOBHSIX: INI00ATbHOM, METAPEIMETHOM, JUYHOCTHOM U NPEIMETHOM, Ha YPOBHE TpeOOBaHUH K
pe3ysbTataM OCBOEHUS COJIEPKaHUs IPEIMETHBIX POTrpamMM.
OcHoBHOe o01ee 0Opa3oBaHue - BTOpas CTyNeHb 00mero oopasoBanusa. OIHON U3 BaKHEHUIIUX
3a/1a4 3TOTO 3Tara SABJSETCs MOAr0TOBKA 00YUaOUMXCs K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOpY
XKHU3HEHHOT0 U mpodeccuoHanbHoro myTH. OOyvaromuecs: JOKHBI HAYUYHUTHCS CaMOCTOSATENBHO
CTaBHTH IIETM U OINPEIENATH IyTH UX JOCTIIKEHHSI, UCTIONB30BaTh MPHUOOPETCHHBIH B IIIKOJIE OIIBIT
JeSITebHOCTH B peasIbHOM *KHU3HH, 32 paMKaMu y4eOHOro mpolecca.
['aBHBIE 11€7TM1 OCHOBHOT'O 00IIIETO 0Opa30BaHUS COCTOST B:
1) bopmMHupOBaHHM LIETOCTHOTO MPEACTABICHHS O MUPE, OCHOBAaHHOTO Ha MPHOOPETEHHBIX 3HAHUSIX,
YMEHHUAX U CII0CO0aX JIeITebHOCTH;
2) npuoOpEeTeHNH OMBITa Pa3HOOOPA3HOM AEATEILHOCTH, TO3HAHUS U CAMOIIO3HAHUS,
3) MoAroTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA MHIMBHIYaJbHOW 0Opa30BaTEIbHOW HIIH
npodecCUOHATIBLHON TPACKTOPUH.
Bonbioil Bk1aa B JOCTUKEHHE TJIaBHBIX L[€JIe OCHOBHOIO 00Iero 00pa3oBaHUs BHOCUT U3YUYECHHE
xumun. Koropoe npuzpano odbecneunTs:
1) bopmupoBaHHe CUCTEMbI XMMUUECKIX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-HAYYHON KapTHHBI
MUDA;
2) pa3BUTHE  JIMYHOCTH  OOYYAIOMIMXCSA, WX  HUHTEUICKTyaJlbHOE M HPAaBCTBCHHOE
COBEpPILIEHCTBOBAaHUE, (OPMHUPOBAHHWE Yy HHUX T'YMAHHUCTUYECKMX OTHOIIEHUH U SKOJIOTHYECKH
11eJIeCO00Pa3HOTO OBEACHUS B OBITY M TPYJIOBOM JIEATEILHOCTH;
3) BBIpaOOTKY TIOHMMaHHsS OOIIECTBEHHOH TMOTPEOHOCTH B pa3BUTHH XHMHUH, a TaKXke
dbopMUpOBaHHE OTHOIIEHMS K XHMHUHM KaKk K BO3MOXHOW oOjactu Oynaymied mNpakTH4YeCKOn
NesITebHOCTH;
4) dhopmupoBaHHe yYMEHHI O€30MacHOr0 oOpalmieHuss C BEIIECTBAMH, HCIOIb3YEMBIMH B
MIOBCEIHEBHOM JKH3HH.
LlenssMu 3y4eHHUss XUMUAU B OCHOBHOM TIKOJIE SIBIISTFOTCSI:
1) bopmupoBaHue y OOydYarOmUXCs YMEHHS BHICTh M TIOHMMaTh IEHHOCTh OOpa30BaHMS,
3HAYUMOCTh XMMHUYECKOIO 3HAHUS JUIS KaXKJIOTO YeIOBeKa HE3aBHCHMO OT €ro MnpodeccruoHalbHON
NeSITeIbHOCTH; YMEHUS pa3inyarh (akThl U OLIEHKU, CPAaBHUBATh OILICHOYHBIE BHIBOJIbI, BUAETh UX
CBA3b C KPUTEPUSMU OLEHOK U CBA3b KPUTEPUEB C OIpPEAETICHHOW CHUCTEMOM IIEHHOCTEH,
¢dopMyaHMpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;
2) popmupoBaHue y 00YyYAIOIINXCS [IETOCTHOTO MPEICTABICHHUS O MUPE U POJIA XUMHUH B CO3/IaHHH
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpA; YMEHHUsS OOBSACHATH OOBEKTHI M MPOIECCHI
OKPY’KaOIIEeW JEHCTBUTEIBHOCTH — MPUPOJHOM, COLMAIBHOM, KyJIbTYPHOM, TEXHUYECKOU CPEBI,
UCTIONB3YS JAJISl TOT0 XUMHUYECKUE 3HAHUS;
3) npuobOpereHre OOYYAIOIIMMHUCS ~ OIbITA  Pa3HOOOpAa3HOW  JCATEABHOCTH, TIO3HAHHUS |
CaMOTIO3HAHUS; KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIIUX yHHUBEPCaIbHOE
3HAUEHUE JJIS PA3JIMYHBIX BUAOB JEATEIBHOCTH: PELICHUs MPOOIeM, MPUHIATHUS pELIeHHH, MTOKCKa,
aHanmu3a W o00paboTku wuH(OpMaNMKM, KOMMYHHKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHHI,
COTpYAHUYECTBA, 0€30MMaCHOT0 OOPAIIEHUS C BEIIECTBAMHU B TTOBCEIHEBHOM KU3HHU.
OCHOBHBIMU HJIeIMU Y4€OHOTO IpeaAMeTa XUMUS SBIISIOTCSA:
O MaTepuaibHOE €AMHCTBO BEIIECTB €CTECTBEHHOTO MUpPA, UX T€HETHYECKAsl CBSI3b;



O TMPHUYHAHHO-CJICACTBCHHBIC CBI3H MCXKIY COCTAaBOM, CTPOCHHCM, CBOﬁCTBaMH, IIOJIYUCHUCM H
IPUMEHEHHUEM BEILECTB;

O T03HABAEMOCTh BEIIECTB U 3aKOHOMEPHOCTEH MPOTEKAHMSI XUMHUYECKUX PEaKIINH;

O OO0BACHAIONIA W TPOTHO3UPYIOIIAs pPOJIb TEOPETUYECKUX 3HAHUM Uil (HaKTOJIOTHYECKOTo
Marcpurajia XuMHHU 3JICMCHTOB,

O KOHKPETHOE XUMHUYECKOE COEJMHEHHE KaK 3BEHO B HENPEPHIBHOHN LIEMHU MPEBPALCHUI BEILECTB,
YYacTBYIOIIEC B KPYIOBOPOTC XUMHYCCKUX SJICMCHTOB U XUMHYECKOH 3BOJINOIINH,

O OOBEKTHUBHOCTh M IO3HABAEMOCTb 3aKOHOB IPHUPOJbI; 3HAHHWE 3aKOHOB XHMMHUHU IO3BOJSET
YHOpaBJIATh XUMHUUYCCKHMU IIPCBpAlICHUSA MH BE€IICCTB, HaAXOJUTHb JKOJIOIMYCCKHU Oe3ormacHble
crocoObl IPOU3BOJICTBA U OXPAHBI OKPY>KAIOLIEH Cpelbl OT 3arpsi3HEHMS;

O B3aMMOCBA3AHHOCTh HAYKH M IIPAKTHKH, Tpe6OBaHI/I$I IMPaKTUKHU — ABMXYLIAasd CHJIa Pa3SBUTHA
HAaYKH, YCIIEXU MPAKTUKU 00YCIIOBIECHBI JOCTH)KEHUSIMH HAYKH;

O pa3BUTHC XUMHYIECKOH HAayYKH U XUMU3aAlUs HAPOAHOI'O XO3IHUCTBA CJIy’KaT UHTECpECaM YCJIOBCKA U
o01miecTBa B LIEJIOM, UMEIOT TYMaHUCTUUECKUN XapaKTep U MPHU3BaHbl CIIOCOOCTBOBATH PELICHUIO
[J100aJIbHBIX IPOOJIEM COBPEMEHHOCTH.

OTH UJeH peau3yroTcs MyTeM JTOCTHKEHUS CIEAYIOMINX LIeTeH:

- popMUpOBaHUE y YUAIINXCS XUMUUECKOU KAPTUHBI MUPa KaK OPraHMYECKON YacTH €ro 1eTOCTHOU
€CTECTBEHHOHAYYHOI KapTHHBI;

- Pa3BUTUC TIIO3HABATCJIbHBIX MHTCPECOB, HWHTCIUICKTYaJIbHBIX H TBOPYCCKUX CII0COOHOCTEN
yyaluxcsl B MpoLecce M3yYeHHUss MMU XUMHUYECKOW HAayKu W ee BKJIaZa B COBPEMEHHBII Hay4HO-
TEXHUYECKUI MPOrpecc;

- (GopMHpOBaHHE BaXHEUIIMX JOIMYECKUX OIepaluil MbIIUIeHUs (aHalu3, CHHTE3, 0000IeHHe,
KOHKpETHU3aIsl, CPAaBHEHHUE U Jp.) B MIPOIIECCE MO3HAHUS CUCTEMbI BAKHEHIITNX IMOHATHMA, 3aKOHOB 1
TEOPHii 0 COCTaBe, CTPOCHUH U CBOMCTBAX XUMHUYECKUX BEIIECTB;

- BOCIIMTaHHUEC Y6€)KI[€HHOCTI/I B TOM, 4YTO IMPUMCHCHHUC MOJTYYCHHBIX 3HAaHUHA U YMCHI/Iﬁ 110 XUMHUHU
SBIIIETCSI OOBEKTUBHON HEOOXOAUMOCTBIO /ISl Ge30MmacHON paboThl ¢ BEIECTBAMM M MaTepualaMu
B OBITY U Ha IIPOU3BOJICTBE;

- MPOEKTHUPOBAHHWE M pealu3alysl BBIIYCKHHKAaMH OCHOBHOM IIKOJIBI JMYHOM 00pa3zoBaTeIbHON
TpaeKTOpUHU: BBIOOp Tpoduias oOyueHHss B CTapiiedl IIKoiIe Wi Npo(ecCHOHATBHOTO
00pa30BaTENILHOTO YUPEKACHUS;

- OBJIAJCHUEC KIIIOYECBBIMHU KOMIICTCHIIUAMUA (y‘-IC6HO-H03HaBaT€HI>HBIMI/I, I/IH(bOpMaIII/IOHHI)IMI/I,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHHKATUBHBIMHU)

OO0mas xapakTepucTuKa y4e0OHOro npeamera

B coorBeTcTBHH C CDCI[GpEL]ILHI)IM ToCy1apCTBCHHBIM O6pa3OBaTCJIBHI>IM CTaHAapTOM OCHOBHOT'O
obmero oOpa3oBaHWSl ydYaliuecs MOJDKHBI OBJAJETh TAKMMU II03HABATEIFHBIMH y4eOHBIMH
NEHCTBUSAME, Kak yMeHUE (OPMYJIUPOBATH MPOOJIEMY U TUTIOTE3Y, CTABUTH IEJIA U 33/1a4H, CTPOUTH
IUTAHBI JOCTHIKEHUS IeNied M pelleHHs IOCTaBJICHHBIX 3a/1ad, MPOBOAMUTH SKCIEPUMEHT M Ha €ro
OCHOBC A€JIaTh BBIBOJbI U YMO3AKJIKOUCHUA, MPEACTABIIATL UX U OTCTAMBATHL CBOIO TOYKY 3PCHUA.
Kpome Toro, ywamuecsi HODKHBI OBJIAJIETh NMPHEMaMH, CBSI3aHHBIMU C OINpPEAETICHUEM IOHSTHMA:
OrpaHu4uBaTb HX, OINMCBIBATH, XApPaKTCPHU30BATbH U CPABHUBATL. CJICI[OBaTeJIBHO, npu HU3y4YCHUU
XMMHUH B OCHOBHOM IIKOJIE y4YaIiuecs JOJDKHBI OBJIAJIETh YICOHBIMU JICHCTBUSIMH, MO3BOJISIOIINMU
UM JOCTUYDb JIMYHOCTHBLIX, HNPCAMETHBIX W MECTAIIPECAMCTHBIX O6p3.30BaT€J'II>HI)IX PE3YJIbTATOB.
OcobeHHOCTH conepKaHusi O0Y4YEHHsI XUMHH B OCHOBHOH IIKOJIE O0YCIIOBIICHBI CIIEIM(UKON XUMHI
KaK HaYKH U IOCTaBJICHHBIMU 3a/la4aMU.
OCHOBHBIMH ITPOOJIEMaMH XUMUH SBIISIOTCS H3y4YEHHE COCTaBa M CTPOSHHS BEIIECTB, 3aBUCHMOCTH MX
CBOWMCTB OT CTPOCHUA, IIOJIYUYCHHEC BCIICCTB C 3aJaHHBIMU CBOﬁCTBaMH, HUCCIICI0OBAHUC
3aKOHOMEPHOCTEH XMMHYECKHX PEaKUHid W MyTed YNpaBJICHUS UMM B LENSAX TOJYyYCHHS BELIECTB,
MaTepuasioB, YSHEPTUHL.
[Ipennaraemoe mocoOue MO XMMHUHM PAcKpPBIBACT BKIJIAJ YYEOHOTO MpeaMeTa B JOCTHKCHHUE Ielie
OCHOBHOT'O 001I1eT0 00pa30BaHus U ONpeAEIIeT BaKHelilne cofep:kaTe/IbHbIe JUHUH NPeAMeTa:



® «BEIIECTBO» — 3HAHHE O COCTaBE M CTPOCHHMM BEIIECTB, MX CBOWCTBAX MU OHOJIOTMYECKOM
3HAYEHUH;

® «XUMHYECKas peaklus» — 3HaHUWE O MPEBpALlEHUSX OIHHUX BEUIECTB B JPYTue, YCIOBHSX
NPOTEKAHUS TAKUX MPEBPALCHUN U CIIOCO0aX YIpPaBICHUS PEaKIUIMU;

® (IPUMEHEHHME BEUIECTB» — 3HAHME U OIBIT OE30MacCHOr0 OOpalleHUs] C BEIIECTBAMH,
MaTepuajgaMH U IMpoleccaMu, HeOOXOIMMBIMH B OBITY M Ha IPOU3BO/ICTBE;

® (I3BIK XMUMHM» — OIEPUPOBAHME CUCTEMON BaXKHEMIIMX XMMHMUYECKHUX IIOHATHH, 3HaHHE
XMMHYECKOH HOMEHKJIATYphl, T.€. MX Ha3BaHUsA (B TOM YHUCJIE U TPUBUAJIbHBIE), BJIa/ICHNE
XUMHYECKOH CHMBOJIHMKOM (XUMUYECKUMH (OpMylTaMH M YpaBHEHHUSIMH), a TakkKe IpaBuia
nepeBo/ia HH(PpOpMaIUK ¢ ECTECTBEHHOTO SI3bIKA Ha SI3BIK XMMUU M 00paTHO.

[TockonbKy OCHOBHBIE COJIEpKaTeIbHbIC JTUHUM IIKOJIBHOTO Kypca XMMHH TECHO MeperuieTeHbl. B
IporpaMMe CoJIepKaHue IMPEJCTABICHO HE 110 JIMHUSAM, a [10 pa3JieiaM.

3HAYUTEIBHOE MECTO B COJIEP’KaHUU Kypca OTBOJUTCS XUMUYECKOMY dKcriepuMeHTy. OH 1M03BOJISeT
chopMHpOBATh y Y4YaIIMXCS CIEHUATbHBIE NPEIMETHBIE YMEHHUS padoTaTh € XUMHUYECKHUMHU
BEIIECTBAMH, BBIMIOJIHATH [IPOCThIE XUMUYECKHUE OIBITHI, HAYUYUTh UX 0€30MIaCHOMY U SKOJIOTMYECKU
IpaMOTHOMY OOpaIllEHHIO C BEIIECTBAMH B OBITY U Ha IPOU3BOJICTBE.

[TpakTrueckue paboOThl CrpyHNIUPOBAHbI B OJIOKH — XUMHUYECKHUE MPAKTUKYMbl, KOTOPBIE CIIyXKaT He
TOJIBKO CPEACTBOM 3aKpEIJIEHUs] YMEHHUH W HaBBIKOB, HO M KOHTPOJS KauecTBa HUX
chopmupoBanHocT. [lo cBoeMy yCMOTpeHMIO, a TaKKe HCXOS, U3 BO3MOXKHOCTEH LIKOJIHHOIO
Ka0MHeTa XUMHH, YYHTEIb MOXET HW3MEHUTh W CTPYKTYpy HpPEJCTAaBICHHOTO B MpPOTrpaMme
OpaKTUKyMa, HamnpuMep, YBEJIWYUTh YHCIO Ja0OpaTOpHbIX paboT 3a CyYeT COKpallleHUs
JEMOHCTpALUi.

Ienn u3yyenus npeamera:

pacmmmpenue, yriaybOieHwe u 0000IIeHHWE 3HAHUN O BEHIECTBE; PAa3BUTHE IMO3HABATEIHHBIX
MHTEPECOB, UHTEIJIEKTYyaIbHBIX U TBOPYECKUX CIMOCOOHOCTEH ydaluxcs, NpeJoCTaBUTh ydalluMcs
OPUMEHUTh XUMHUYECKHE 3HAHUS Ha TNpakTuKe; (opMUpOBaHHE M 3aKPEIJICHHE IOJyYeHHBIX
YMEHHUH ¥ HAaBBIKOB KOHCTPYHPOBAHUM MPOCTEHIINX MPUOOPOB, PU TEMOHCTPAIMH U POBEICHUH
71a00PATOPHBIX ONBITOB M MPAKTUYECKUX PadOT; MPUBUTHE LIKOJBHHUKAM HPAKTHUYECKUX HABBIKOB
paboThl B XMMHUYECKOI J1abopaTopuu; IeleHaNpaBieHHas MpeAnpodeccuoHaibHas OpUEHTAIIHS
IIKOJIbHUKOB.

3agayamMu U3yYeHHUs SIBJISIIOTCS:

yuyeOHbIe:

e (dopMUPOBAaHHE CUCTEMbl XMMHUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTUHBI
MUDA;

e OOBACHUTH CBOMCTBAa COCAMHEHMH M XHMHUYECKHE HPOIECCHl, NPOTEKAIoUIMe B MHpE U
UCIIOJIb3YEMBIE YEIIOBEKOM;

® [I0Ka3aTh CBSI3b XHMHU C OKpY’Kalolled cpeAod M >KU3HbIO, C BaKHEMIIUMHU cdepamu
KU3HEIEATEIIBHOCTH YEIIOBEKA;

® [PEJOCTaBUTh YYaIIUMCS BO3MOKHOCTb IPUMEHSTh XMMHWYECKHE 3HAHUS Ha IPAKTUKE,
dbopMupoBaTh OOIIEHAYyUYHblE M XMMHUYECKHE YMEHHUS U HaBbIKM, HEOOXOJUMBbIE B AESITEIBLHOCTU
9KCIIEPUMEHTATOPA U TIOJIE3HBIE B IOBCEAHEBHOMN KU3HU;

pa3BHUBalOIIKeE:

® pa3BUTHME  JMYHOCTH  OOydalOMMXCs, WX  MHTEIUIGKTYyalbHOE W HPaBCTBEHHOE
COBEpUICHCTBOBAHUE, (OPMUPOBAHHWE Y HHUX T'YMAaHHUCTHYECKHX OTHOIIEHUH M SKOJIOTHMYECKU
11eJ1eco00pa3HOro MOBECHUS B OBITY U B TPYA0BON AEATEIbHOCTH;

® Co3maTh ycIoBHA Uit (POPMHUPOBAHMS M PA3BUTHUS Yy YYAIIUXCS CAMOCTOATENBHO paboTaTh Co
CIPaBOYHON U yueOHOH IuTepaTypoi, KOHCIIEKTaMU, MHBIMU UCTOYHUKAaMU UH(OpMaIumy;

® HAy4YUTh YYalIUXCs paboTaTh B TPYIIIE, BECTH TUCKYCCHIO, OTCTauBaTh CBOIO TOUKY 3PECHUSI.

BOCIIMTATEC/IbHBIC:



e (dopMupOBaHHME YMEHHI O€30MacCHOTO OOpalleHUs C BEIIECTBAMH, HCIOIb3YEMbIMH B
IMOBCEAHEBHOM KU3HU,

e BpIpabOTKa TMMOHWMAaHHUS OOIIECTBEHHOW TOTPEOHOCTH B Pa3BUTHM XHUMHH, a TaKxKe
¢opMHpOBaHHE OTHOIICHHS K XHMUH Kak K BO3MOXHOH o0nacTu Oyaymied NpakTH4ecKon
NESATETLHOCTH.

MecTo yueOHOro npeaMera B y4eOHOM IlJIaHe

Ha u3yuenue npeamera « XuMHus» OTBOAMTCS 2 Yaca B HEJENIO, UTOro 68 4acoB 3a y4eOHBIN TO/I.
Oco0OeHHOCTH COJIepKaHusl Kypca SBISIOTCS TTIABHOW MPUYMHON TOTO, YTO B YU4eOHOM IUTaHE Kype
XUMUHW TIOSIBJISIETCS TIOCIICTHUM B PSIy €CTECTBEHHO-HAYUYHBIX IAUCIUIUIMH, MOCKOJIBKY IS €ro
OCBOCHHUSI IIKOJHHUKU JIOJDKHBI 00JIaAaTh JOCTATOYHO XOPOIIO PAa3BUTBIM aOCTPaKTHBIM
MBIILICHUEM.

B npouecce ocBoeHus mporpaMMmbl Kypca XUMHUU JJIsi OCHOBHOM IIKOJBI yYalllME€Cs OBJIAJIEBAOT
YMEHHUSMH CTaBUTh BOIPOCHI, HAOIIOAaTh, OOBACHSTH, KJIaCCU(UIIMPOBATH, CPABHUBATH, IPOBOIUTH
SKCHEPUMEHT U MHTEPIPETUPOBATH BHIBOJBI HA €r0 OCHOBE, ONPEAENATh UCTOUHUKH XUMUYECKON
uH(OopMaInY, MoJlydaTh W aHAJIU3UPOBATH €€, a TaKKe TOTOBUTH HAa ATOM OCHOBE COOCTBEHHBIN
MH(GOPMALIMOHHBIN MPOAYKT, IPE3EHTOBAThH €T0 M BECTU JUCKYCCHIO.

[Iporpamma Kypca XUMHUU 711 OCHOBHOM IIKOJIBI pa3padaThiBallach C YYETOM IE€PBOHAYAIBHBIX
MPEJICTABICHUI, TMOJYYCHHBIX YYallUMUCS B HAuyaJdbHOW IIKOJIE MPU H3YYCHHH OKPYKAIOIIEro
mupa. [Ipeanaraemas mporpaMma, XOTsI U HOCUT OOIIEKYJbTYPHBIA XapakTep W HE CTaBUT 3aJauy
npohecCHOHANBPHOM MOJATOTOBKU YYalllUXCS, TEM HE MEHee, IO3BOJISET UM OINPEACTUTHCS C
BBIOOpOM Tipoduiis 00yUueHus B cTapiiei mkosie. B ¢Bsi3u ¢ mepexo1oM OCHOBHOM ITKOJIBI HA TaKYHO
dbopMy utoroBoii arrecranuu, kak ' A, B Kypce perycCMOTPEHBI BOIIPOCHI HA MTOATOTOBKY K HEH.

LleHHOCTHBIE OPUEHTHPHI Y4eOHOr0 mMpeaMeTa XuMHUsi

LleHHOCTHBIE OPUEHTUPBI Kypca XUMUU B OCHOBHOM IITKOJIE OTPEIEISIOTCS CHEIU(UKON XUMHUH KaK
Hayku. [IoHATHE «IIEHHOCTH» BKIIIOYAET €AMHCTBO OOBEKTUBHOTO (CaM OOBEKT) U CYOBEKTHBHOIO
(oTHOMIEHNE CyOBEKTa K O0OBEKTY), TOITOMY B KauyeCTBE IIEHHOCTHBIX OPHEHTHUPOB XMMHYECKOTO
0o0pa3oBaHMs BBICTYMAIOT OOBEKTHI, M3ydaeMble B Kypce XHMHHU, K KOTOPOMY Y OOYyYaroIluxcs
dbopmupyeTcsi IEHHOCTHOE OTHomeHue. [Ipu 3ToM BeAylIylo poib WrparOT TMO3HABaTEIbHBIC
[IEHHOCTH, TaK KakK JAaHHBI y4eOHBIA MpeAMeT BXOJUT B TPYIIY IMPEIMETOB MMO3HABATEIHLHOTO
[UKIIa, rlIaBHas [EJIb KOTOPBIX 3aKIIOYACTCA B U3YUCHHUU ITPUPOIBI.

OcHOBY M03HABATEJIbHBIX IEHHOCTEH COCTAaBIISIIOT HAYYHbIC 3HAHUS, HAyYHbIE METO/bI TO3HAHMS,
a IICHHOCTHBIE OpHEHTAaIuH, (opMuUpyeMble y OOydYaloImMXCs B MPOIECCe H3YyUYCHUS XHMUH,
MIPOSIBIISIFOTCS

¢ B [IPU3HAHUW HCHHOCTU HAYYHOI'O 3HAHUSA, €TO HpaKTI/I‘ICCKOf/’I 3HAYUMOCTHU, JOCTOBCPHOCTH,

® B IICHHOCTHU XUMHNYCCKHUX METOAOB UCCIICI0OBAHUA JKUBOHU 1 HEXKUBOU MMPpUpPOALI;

® B TIOHMMAaHUHU CJIOKHOCTH M IPOTHBOPEYUBOCTH CaMOTO TIpoIlecca IMO3HAHUS KaK H3BEYHOTO
cTpemiieHus K Mcrune.

B kadecTBe 00BEKTOB WLEHHOCTeH Tpyaa M ObITAa BBICTYNAIOT TBOPYECKAs CO3HJIATEIbHAS
NeSITeTIbHOCTD, 3/I0POBBIA 00pa3 *KH3HH, a IIEHHOCTHBIC OPUEHTAIMU COJCPKAHHUS Kypca XUMHUH
MOTYT pacCMaTpUBAThLCS Kak (popMHUpOBaHUE:

® YBAXUTCIIBHOTO OTHOIICHHA K CO3H)I&TCJ'H)HOI>1, TBOpquKOﬁ JCATCIIbHOCTH,

® TIOHMMaHUS HEOOXOUMOCTH 3JJOPOBOTO 00pa3a KHU3HHU;

e TOTPEeOHOCTH B 0OE3yCIIOBHOM BBITIOJTHEHUHU IPaBHJ O€30ITaCHOTO WCIIOJIb30BAaHUS BEUICCTB B
MOBCEIHEBHOM JKU3HH;

® CO3HATENLHOTO BBIOOpA OyayIIeH nmpodeccHOHATBHON NeATeThHOCTH.

Kypc xumun 001amaeT BO3MOKHOCTSIMH AJIsi (JOPMHPOBAHUS KOMMYHHUKATHBHBIX HEHHOCTEI,
OCHOBY KOTOPBIX COCTAaBJIAIOT ITPOLIECC OGH.[CHI/ISI, Ir'paMOTHasA pCdb, a HCHHOCTHBLIC OpPUCHTAIWUU
HaIpaBJICHbI HA BOCITUTAHUE Y YUYAIUXCS:

® [PABWJIBHOTO UCIOJIH30BAHUS XUMUYECKON TEPMUHOJIOTHH U CHMBOJIUKH;

° HOTpC6HOCTI/I BCCTU AUAJIOT, BBICJIYIIUBATH MHCHHUC OIIIOHCHTA, Y4aCTBOBATb B JUCKYCCUU;

® CIIOCOOHOCTH OTKPBITO BBIPAaXKaTh U apIryMEHTUPOBAHHO OTCTaMBATh CBOIO TOUYKY 3PEHHS.



VY4eOHblii npeamer «XuMUS», B COAECPKAHUM KOTOPOTO BEAYLIUM KOMIIOHEHTOM SBIISIOTCS
Hay4HbIC 3HAHUS M Hay4yHbIe METO/bI MMO3HAHMS, TIO3BOJISIET HE TOJIBKO (POPMHUPOBAThH Y yUallUXCs
LEJIOCTHYIO KapTUHY MHUPA, HO U NPOOYXKAAaTh Y HUX IMOLHOHAJBLHO-IIEHHOCTHOE OTHOLIEHHE K
U3yyaeMOMYy MaTepuaily, CO34aBaTh YCJIOBUSA M (OPMHPOBAHUS CHUCTEMBI LIEHHOCTEM,
OTIPEIETISIONICH TOTOBHOCTh: BBHIOMPATh OINPEICICHHYIO HAINpPaBJICHHOCTh NEHCTBHM; JEHCTBOBATh
OTpeielIeHHbIM 00pa30M; OLICHUBATh CBOU JIEMCTBUS U ACUCTBUS APYTHX JIIOJIEH MO ONpeieIeHHbIM
LEHHOCTHBIM KPUTEPUSIM.

OCHOBHBIM PE3yJIbTATOM II03HABATEJILHOTO OTHOLLIEHUS K MUPY B KyJIbTYDPE SIBJIIETCS YCTaHOBIICHHE
CMBbICJIa ¥ 3HAYEHUsI COJepKaHUsI OOBEKTOB U SIBJICHUH pupoibl. TakuMm 00pa3oM, o3HaBaTEIbHAS
GyHKuMs yuyeOHOro mpenMera «XHUMHS» 3aKIIOYAETCs B CIIOCOOHOCTH €ro  COJepiKaHus
KOHIIEHTpUPOBaTh B cebe Kak 3HAaHUS O BEUIECTBAX M XHUMHUYECKUX SBJICHUSX, TaK U
NO3HaBaTeJIbHbIe IECHHOCTH:

OMHOWEHUSA K

- XMMHUYECKUM 3HAHMSM KaK OJHOMY M3 KOMIIOHEHTOB KyJbTYpbl UE€JIOBEKAa HapsAly C APYyTHMHU
€CTEeCTBEHHOHAYUYHBIMH 3HAHUSMM, €AMHON pa3BUBAIOLICICS cUCTEME;

- OKpPY’KaIoLIEMY MUPY KaK MUPY BELLECTB U MPOUCXOAAIIUX C HUMU SIBICHUH;

MO3HABATEJILHON JESATENIbHOCTH (KaK TEOPETUYECKOM, TaK U SKCIEPUMEHTAIbHOM) KaK UCTOYHHUKY
3HAHUI;

NOHUMAHU

- 00BEKTUBHOCTH U JIOCTOBEPHOCTH 3HAHUN O BEIIECTBAX U MPOUCXOASIIUX C HUIMU SIBICHUSX;
CJIOHOCTU M OECKOHEYHOCTH Ipoliecca No3HaHus (Ha IpUMepe UCTOPUU XUMHUYECKUX OTKPBITUI);

- JIefCTBHS 3aKOHOB MNpPHPOJBI U HEOOXOAMMOCTH HX ydeTa BO BcexX cdepax AedaTelnbHOCTH
YEJI0BEKa;

- 3HAa4YeHHUs XMMHUYECKHUX 3HAHUH [ pemieHus Io0anbHbIX Npo0ieM dYeloBeyecTBa
(9HEpPreTU4ecKoi, ChIPbEBOH, MPOJOBOJBLCTBEHHOW, 3/10pOBbS U  JOJTOJETHUS  YEJIOBEKa,
TEXHOJIOTUYECKUX aBapHid, II100aTIbHON 3KOJIOTHU U JIp.);

- BQXHOCTH HAay4YHBIX METOJOB IO3HaHMs (HaOIIOAECHUS, MOJAEIMPOBAHUSA, SKCIIEPUMEHTA MU JIp.)
MUPA BEIECTB U PEaKLU.

Pacmmipenne chep dyenoBedeckoil NesITETHHOCTH B COBPEMEHHOM COLIMyME HEM30€KHO BIIEUEeT 3a
coboif HeoOXOAMMOCTh (OPMHMPOBAHUS y ydallUXcs KYyJIbTYpbl TpyAa M ObITa NpPH U3yYEHUH
T000T0  y4eOHOro TpEeIMeTa, KOTOPOE€ HEBO3MOXKHO 0€3 BKIIOUEHHUS COOTBETCTBYHOIIHX
LeHHOCTeH Tpy/Aa 1 ObITA B COJIEpKaHUe yUEeOHOro MpeaMeTa « XUMU»:

OMHOWEHUS K.

- TPYAOBOM AEATENbHOCTH KaK €CTECTBEHHON (PU3MUECKOM U MHTEIJIEKTYalbHOM MOTpeOHOCTH;

- TpyZly KaK TBOPYECKON JESATENbHOCTH, IO3BOJISAIONIEH IPUMEHATh 3HaHUS Ha MPAKTHKE;
NOHUMAHUS HEOOX0OUMOCIU

- yueTa OTKpBITBIX U U3YyUYEHHBIX 3aKOHOMEPHOCTEH, CBEICHUI O BEIIECTBAaX U UX MPEBPALLEHUSIX B
TPYZAOBOU AEATEIBLHOCTH;

- TIOJTHOW peanu3ayy (PU3NIECKHX U YMCTBEHHBIX BO3MOXXHOCTEH, 3HaHUI, YMEHUH, CIIOCOOHOCTEN
IIPY BBITIOJTHEHUM KOHKPETHOT'O BU/1a TPYAOBOM NEATEIbHOCTH;

- COXpaHEHMsI U MOJAEpkKaHUsI COOCTBEHHOTO 370POBbsl U 3/I0POBbsl OKpPY’KAIOIIUX, B TOM YHUCIIE
IIUTaHMsSI C yYETOM COCTaBa M SHEPreTUUECKON IEHHOCTH IHILN;

- coOmroneHusl TMpaBWJ O€30MacHOTO HWCIOJIb30BAHUS BEIIECTB (JEKApCTBEHHBIX IpEnapaTos,
CpEeICTB OBITOBOM XMMHH, NECTULUAOB, FOPIOYE-CMa30YHBIX MAaTepHaIOB U Jp.) B TOBCEAHEBHOM
KU3HU;

- OCO3HAaHMA JAOCTHKEHMs JIMYHOIO ycrexa B TPYIOBOH JEATENBHOCTH 3a CYET COOCTBEHHOMN
KOMIIETEHTHOCTH B COOTBETCTBUU C COLMAIbHBIMU CTaHAApTaMH U MOCIEAYIOLIUM COLMAIBLHBIM
0JI00pEHUEM JOCTI)KEHUH HayKM XMMHHM M XHMHYECKOTO IPOM3BOJACTBA JUISl Pa3BUTHUSA
COBPEMEHHOT0 00I11eCTBa.

OneIT 5MOLMOHANBHO-LIEHHOCTHBIX OTHOIIEHWH, KOTOPBIM ydYallluecs IOJIy4aroT NpPU H3y4YEHHHU
Kypca XUMHUH B OCHOBHOH IIIKOJIE, CIIOCOOCTBYET BBICTPANBAHUIO UMM CBOCH YKM3HEHHOW TO3HIINH.
Copneprkanue yueOHOro npeaMeTa BKII0YaeT COBOKYITHOCTh HPABCTBEHHBIX LIEHHOCTEN :



OMHOWIeHUS K

- cebe (oco3HaHHME COOCTBEHHOIO  JIOCTOMHCTBA, YyBCTBO  OOIIECTBEHHOro  JI0JITa,
JTVCIUTUTMHUPOBAHHOCTh, YECTHOCTh W IPAaBIWBOCTH, MPOCTOTA M CKPOMHOCTH, HETEPIIUMOCThH K
HeCIpaBeIJIMBOCTH, IPU3HAaHUE HEOOXOAMMOCTH CaMOCOBEPILIEHCTBOBAHUS);

- IpyTHM JIOASM (TyMaHH3M, B3aUMHOE YBaKCHHE MEXKTy JIFOJIbMH, TOBApUIIECKas B3aHMOTIOMOIIh
U TpeOOBaTEIbHOCTD, KOJJIEKTUBHU3M, 3200Ta O APYTHX JIIOJAX, aKTUBHOE pearnpoBaHUE HA COOBITHS
denepanbHOrO, PETMOHATBHOTO, MYHHUIIUIIAIBHOTO YPOBHEH, BBIOJHEHHE OOIIECTBEHHBIX
HOpy4eHuil);

- cBoeMy Tpyay (moOpocoBecTHOE, OTBETCTBEHHOE HWCIIOJHEHHWE CBOMX TPYIOBBIX H Y4YEOHBIX
0053aHHOCTEH, pa3BUTHE TBOPYECKHX Hauyal B TPYJOBOH JEATENBHOCTH, NMPU3HAHHE BaXKHOCTH
CBOETO Tpy/Jia M Pe3yJbTaTOB TPyJa IPYTUX JOACH);

- ipupoje (OepekHOe OTHOIIEHUE K €€ OOrarcTBy, HETEPIUMOCTb K HapYIIEHUSM 3KOJIOIMYECKHX
HOPM H TpeOOBaHUl, HKOJOTHYECKH TPAMOTHOE OTHOUICHHE K COXPAaHEHHIO THIPOCQEpHI,
aTMocdepsbl, TOYBBI, OHOC(hEpbl, YETOBEYECKOI0 OpraH1u3Ma; OIeHKa JCWCTBUS BOINPEKHU 3aKOHAM
TPUPOIBI, IPUBOSINIAS K BOSHUKHOBEHHIO III00ATHHBIX IPOOIIEM);

NOHUMAHUSL HEOOX0OUMOCMU

- YB@KHUTEIBHOTO OTHOUICHHS K JIOCTHKCHHSM OTCYECTBEHHON HAyKH, HCCIIeI0BATEIbCKON
NeSITeIbHOCTH POCCUMCKUX YUEHBIX XUMHUKOB (HATPUOTHYECKUE YyBCTBA).

OO0pa3oBanue mpejacTaBiIeHUH, (HOpMUpOBAHHE TOHATHH B OOYYEHHUH XHMHH MPOHWCXOIUT B
npolecce KOMMYHHMKAIIUU C UCIOJIb30BAHUEM HE TOJBKO €CTECTBEHHOT'O SI3bIKa, HO U XUMHUYECKUX
3HAKOB, (OPMYJI, YpaBHEHHH XUMHUECKUX PEAKINNA, 0003HAYAIOIINX 3TH BEIIESCTBA U SIBICHUS, T. €.
XUMHUYECKOTO s3bIKa. TakuMm oOpa3oM, yueOHbIM mnpeaMer <KXuUMHSI>> HMeeT Ooblne
BO3MOXXHOCTH TSI (POPMHUPOBAHUS Y YUAIIUXCS KOMMYHHMKATHBHBIX IEHHOCTEH:

He2amueH020 OMHOUWEHUSL K

- HapYIICHUIO HOPM S3bIKa (€CTECTBEHHOTO W XMMHYECKOT0) B Pa3HBIX MCTOYHHKAX WH(POpPMAIUU
(;mureparypa, CMU, HUnrtepuer);

- 3aCOPEHHIO peyH;

NOHUMAHUSL HEOOX0OUMOCMU

- IPUHATHS Pa3IMYHBIX CPEJICTB U IPUEMOB KOMMYHHUKAITUH;

- IOJTy4YeHUs. MHPOPMALIUU U3 Pa3IMYHBIX HCTOYHUKOB;

- apryMEHTUPOBAaHHOH, KPHUTHYECKOH OIEHKM WHQPOpPMAIMK, TOJYyYEeHHOH W3 Pa3InIHbBIX
UCTOYHUKOB,;

- COOOIIEHNs TOYHOM U JJOCTOBEPHOI MHOpMAINH;

SICHOCTH, JOCTYITHOCTH, JIOTHYHOCTH B 3aBUCUMOCTH OT I€JIM, OTHOTHI MM KPATKOCTU U3JI0KEHHS
uHbopMaIuy;

- CTPEMJICHUS MIOHATh CMBICI 00paIlleHHOM K YeIOBeKYy peuu (YCTHOM U MUCbMEHHON);

- BEJICHHS JMajiora JUIS BBISBJICHHUS Pa3HBIX TOYEK 3PEHUS HAa paccMaTpUBAEMyI0 WH(POPMAIIHIO,
BBIPQ)KEHUS JIMYHBIX OLEHOK U CYXJIEHHH, IPUHATHS BbIBOJA, KOTOPBIH (opMUpyeTCs B Mpolecce
KOMMYHUKAIIHH;

- TPEIbSBICHUS CBUAETEIHCTB CBOEH KOMIIETEHTHOCTH M KBAaJU(HUKAIMU O paccMaTpUBaAEMOMY
BOIIPOCY;

- YB@KEHUs, MPHUHATHUS, TOAJCPKKH CYIIECTBYIOIUX TpaauUMid M OOLMX HOPM  s3bIKa
(ecTECTBEHHOTO U XUMHYECKOTO);

- CTpPEMJIEHUS] TOBOPUTH, UCIIOJIB3Ys U3yUaeMble XUMHUUECKUE TEPMUHBI U MOHATHUS, HOMEHKIIATYPY
HEOPTraHMYECKUX M OPTraHWYECKHX BEIIECTB, CHUMBOJBI, (OPMYJBI, MOJEKYJSPHBIE W HWOHHBIC
YpaBHEHUsI PEaKIH.

Jis popmMHupOBaHUS TyXOBHOH JMYHOCTH IPEXKAE BCEro HEOOXOAMMO pa3BUBATh ICTETUYECKOE
OTHOIICHHE 4YeJIOBeKa K JEHCTBUTENBHOCTH, TBOPYECTBO W COTBOPYECTBO MPU BOCIPHUITHU
JCTETUYECKUX SBJICHUH, KOTOPBIMM B Kypce XUMHMHM MOTYT CIYXKUTh: HpHUpoAa (MHUHEpaibl);
U3JIeNUs, M3TOTABIMBAacMbIe YEJIOBEKOM M3 DPA3JIUYHBIX BEIIECTB W MaTepHaNIOB (IOBEITUPHBIC
YKpalleHHs, NaMSITHUKA apXUTEKTypbl M T. [.). XHUMHsS [O3BOJIIET Takke (HOpMUPOBATH



NOTPEOHOCTh 4YENIOBEKAa B KPacoTe M JAESITEIbHOCTH IO 3aKOHAM KpacoTbl, T. €. 3CTETUYECKHE
LIEHHOCTH:

NO3UMUBHOE YYBCMEEHHO-YEHHOCHHOe OMHOUIeHUE K-

- OKpY’KaroleMy MHUpy (KpacoTa, COBEPILIEHCTBO U FapMOHMS OKpY’Karollel MpUpoIsl U KOcMOca B
1IEJIOM);

- IPUPOJTHOMY MHPY BELIECTB M UX MPEBPALICHUN HE TOJIBKO ¢ TOUKU 3pEHHs MOTPEeOUTENs, a KaK K
UCTOYHUKY TPEKPacCHOro, T'apMOHMYHOTO, KpPaCHUBOIO, IOAYMHSIOIIEIOCS 3aKOHOMEPHOCTSIM,
HPONOPLHUOHATIBHOIO (Ha MpUMepe B3aUMOCBS3U CTPOCHUS U CBOMCTB aTOMOB U BEIIECTB);

- BBINOJIHEHUIO Y4YeOHBIX 3aJ]ady Kak K IPOLECCY, JOCTABIISIOMIEMY 3CTETHYECKOE YI0BOJIbCTBUE
(KpacuBOe, H3ALIHOE pELICHHE WM JI0Ka3aTelbCTBO, IPOCTOTa, B OCHOBE KOTOPOH JICKUT
rapMOHHUS);

NOHUMAHUE HeOOXOOUMOCTU

- M300pa)K€HUs] UCTUHBI, HAYYHBIX 3HAHUI B YYBCTBEHHON (opMme (Hampumep, B MPOU3BEACHUSIX
HCKYCCTBa, IIOCBSIICHHBIX HAYYHBIM OTKPBITUSM, YUEHBIM, BEIIECTBAM U UX NIPEBPALLECHUAM);

- NPUHATUS TPArMYECKOro Kak IpaMaTUYecKOW (OpMbl BbIpak€HHS KOH(IMKTAa HENPUMHPUMBIX
OPOTUBOIOJIOKHOCTEH, MX CTOJKHOBEHMs (Ha TpUMepe BBIAAIOIUXCA HAYYHBIX OTKPBITHH,
KOH(JIMKTa YyBCTBA U J10JIra, OOLIECTBA U JUYHOCTH, PEAIbHOCTH U UI€asa).

Takum oOpa3omMm, colep)kaHMe Kypca XMMHUM OCHOBHOW IIKOJIBI I103BOJIIET C(HOPMHUPOBATH Y
yydalmxcs He TOJIbKO MO3HaBaTeNbHbIE IEHHOCTH, HO U APYTUe KOMIIOHEHThI CUCTEMBI LIEHHOCTEMH:
TpyAa u ObITa, KOMMYHHUKAaTUBHbIE, HDABCTBEHHBIE, 3CTETUYECKHE.

ILnanupyemMble pe3yJibTaThl OCBOCHHUSI Y1€OHOI 0 NpeaMeTa « X UMM D)

JesiTennbHOCTh 00pa30BaTEIBHOTO YUPESXKACHHUS 00IIEro 00pa3oBaHusl B O0YYCHUH XUMUH JO0DKHA OBITh
HaIpaBjieHa Ha JOCTH)KEHHE 00YyYaIOIMMHUCS CIEIYIOMINX JUYHOCTHBIX Pe3y/JbTaTOB:

1) B IIEHHOCTHO-OPUEHTAIIMOHHON c(epe - YYBCTBO TOPAOCTH 32 POCCHUICKYIO XMMUYECKYIO HAYKY,
IYMaHHU3M, OTHOILIEHHE K TPYAY, LIeIeyCTPEMIECHHOCTh, CAMOKOHTPOJIb U CAMOOIIEHKA;

2) B TpymoBoil cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaiibHEWIIel o0pa3oBaTeIbHOM
TPaCKTOPUH;

3 B TI03HABATEIbHON (KOTHUTHBHOM, HHTEIUIEKTyJIbHON) cpepe —MOTHBAIMS YICHUS, YMECHHE
yIpaBJIATh CBOEH MO3HABATENbHON 1EATEIbHOCTHIO.

MeTanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHUS BBITYCKHHMKAMHA OCHOBHOM IIKOJBI TPOTPAMMBI TIO
XUMUH SBIISIOTCS:

1) RmasicHYe YHUBEPCATHHBIMA €CTECTBEHHO-HAYUHBIMI CTIOC00AMH JISITRIBHOCTHL HaQUFOTICHIE, FBMEPEHIE, KCTICPHMEHT,
yueOHOE  WCCTIETIOBAHNE, MTPUMEHEHHE OCHOBHBIX METOJIOB TO3HaHMS (CHCTEMHO-WH(pOPMAIMOHHBIHI
aHaJIN3, MOACTMPOBAHNE) TSI U3YUCHUSI PA3IMYHBIX CTOPOH OKPYKAOIIEH JIEHCTBUTEITHPHOCTH;

2) WCIIONBb30BaHHE YHUBEPCAIBHBIX CIOCOOOB JEATEIBHOCTH MO PELICHHIO MPOOJIEM M OCHOBHBIX
WHTEIUICKTYIbHBIX ~ OIEpalliii:  WCIIONIb30BaHME OCHOBHBIX  HMHTEIUICKTYaJBHBIX  OIEpaIuii:
(dopMyIIupoBaHUE TUTIOTE3, AHAIN3 U CUHTE3, CPAaBHEHUE, 0000IIEHNEe, CUCTEMAaTH3aIMsl, BbIIBIICHHUE
NPUYHHHO-CIIEICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB;

3) yMeHHue reHepHpOBaTh HJICH U ONIPEIEIISATh CPEICTBA, HEOOXOAMMBIE JUTS UX peallu3alliy;

4) yMmeHHe OMpeneNsaTh LENH U 3a/a4d JIeITeIbHOCTH, BBIOMPATh CPEJICTBA pealU3allid eI U
MPUMEHSTH WX Ha IPAKTHKE;

5) McnoNb30BaHKe Pa3IUNYHBIX HCTOYHUKOB JJIS TOJTYYSHUS] XUMUYECKOW NH(OpMaIny.
IIpenMeTHHIMU pe3yabTaATAMM OCBOCHHUS BBITYCKHUKAMHU OCHOBHOM IIKOJIBI TPOrpaMMBbI O
XUMHU CIIEAYIONINX YMEHHA.

Yuawuecs oonxcnvl snams:

1 B nosnasamenvroli cghepe:

- 1aBaTh OMpEIENICHUs H3YUEeHHBIX MOHATHI: BEIIECTBO (XMMUYECKUN JIEMEHT, aTOM, HOH, MOJIEKYJIa,
KPHUCTAJUIMYECKasl PEIIeTKa, BEUIECTBO, MPOCThIE M CIIOXKHBIE BEIECTBA, XUMHUECKas (opmyIia,
OTHOCUTENIbHAS aTOMHAsi Macca, OTHOCUTENbHas MOJEKYJSpHas Macca, BaJeHTHOCTb, OKCHJIBI,
KHCJIOTBI, OCHOBaHUS, COJIM, aM(OTEPHOCTh, WHAMKATOP, MEPUOJMUYECCKUN 3aKOH, MEepHOAMYECKas



cUcTeMa, NepUoJMYecKas TaOJuIa, H30TOINBI, XHMHUYECKash CBS3b, O3JCKTPOOTPUIATEIHHOCTD,
CTETNeHb OKHUCIICHUS, SJEKTPOJINT); XUMHUECKass peakius (XUMHUYECKOEe ypaBHEHHE, FeHEeTHUeCKas
CBSI3b, OKHCJICHHE, BOCCTAHOBJICHHE, JJIEKTPOJMTHUYECKAs IUCCOIMAINS, CKOPOCTh XHMHYECKOM
peaxIum);
- (hopmynupoBaTh nepuonnyeckuii 3akoH J[.M.MenneneeBa u pacKpbIBaTh €ro CMBbICI;
- OTKCHIBAThH JIEMOHCTPALIMOHHBIE U CAMOCTOSITEIIbHO MPOBEICHHBIC IKCIIEPUMEHTHI, UCTIONB3YS IS
3TOr0 €CTECTBEHHBIN (PYyCCKUM, POIHOI) A3BIK U A3bIK XUMHUH;
- ONHUCHIBATh M Pa3IMYaTh M3y4YEHHbIE KJIACCHI HEOPraHMYECKUX COEAMHEHMH, NMPOCTbIE M CIOKHBIC
BEIIIECTBA, XUMHIECKHIE PEaKIHN;
- KJTacCU()UIIUPOBATh N3yUYEHHBIE OOBEKTHI U SIBJICHUS;
- HaONIOHATh JIEMOHCTPHPYEMbIE M CaMOCTOSITEJIEHO TPOBOAWMMBIC OMBITHI, XUMHUYECKHE PEaKIInH,
HPOTEKAOIIHE B IPUPOJIE U B OBITY;
- JIeNaTh BBIBOJBI M YMO3AKIIOUEHHS M3 HAONIONCHUH, M3YYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH,
IPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB MO aHAJIOTUH CO CBOMCTBAMU M3YUYCHHBIX;
- CTPYKTYpUpPOBaTh W3y4YECHHBIH MaTepual M XUMHYECKYI0 WHPOPMALHWIO, TIOTYYCHHYIO M3 APYTHX
UCTOYHUKOB,;
- MOJEJHMPOBAaTh CTPOCHHE AaTOMOB JJIEMEHTOB IIE€PBOTO - TPETHEro MEPUOJIOB, CTPOCHHE
OPOCTEUIINX MOJIEKYII.
2.B yennocmuo-opuenmayuouHotl cghepe:
- AQHWIM3MPOBATh W OLEHUBATh IMOCJIEJACTBUS U OKpy’Karomedl cpeiasl OBITOBOM U
IIPOM3BOJICTBEHHOM JIESTETLHOCTH YEJIOBEKA, CBA3aHHOU C IepepaboTKON BEIIECTB;
- Pa3bsCHATH Ha MpUMepax (MPUBOJUTH MPUMEPHI, MOATBEPKAAIONINE) MAaTEpUAIEHOE €AUHCTBO U
B3aMMOCBSI3b KOMITOHCHTOB JKMBOW M HEXHMBOW TPUPOABI M YEIOBEKa KaK BAXKHYIO 4acTh ATOTO
€/IMHCTBA,
- CTPOHTH CBOE MIOBEJICHHE B COOTBETCTBUH C TIPUHIUITIAMU OE€PEKHOTO OTHOIICHHS K TTPUPOJIE.
3. B mpyoosoii chepe:

- TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUH SKCIIEPUMEHT;

- HUCIOJIb30BaTh BEIIECTBA B COOTBETCTBHU C UX MpPEJHA3HAYEHUEM M CBOMCTBAMHU, OTUCAHHBIMU
B MHCTPYKLUSX MO TPUMEHEHHIO.
4. B cghepe 6e3onacHocmu HcuzHeoesmenbHOCmu.

- OKa3bIBaTh IMEPBYIO TMOMOINb NMPU OTPABJICHUSIX, OXKOTax W JAPYTMX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.

Yuamuecs Hayyarcsi:

* ONMMCHIBATL CBOMCTBA TBépIII)IX, KHUIAKHUX, Fa3006p3.3HI>IX BCIICCTB, BBIACIAA UX CYHICCTBCHHBIC
MIPU3HAKY;

* XapaKTEepU30BaTh BEUIECTBA IO COCTaBYy, CTPOCHUIO M CBOWCTBAaM, YCTAHABJIMBATh MPUYMHHO-
CJIE/ICTBEHHBIE CBSI3M MEXK]ly JAHHBIMU XapaKTEPUCTUKAMH BEIIECTBA;

® paCKpbeIBaTb CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHATHH «aTom», «MOJICKYJIa», «XUMHYECKHH
3JIEMEHT», «IPOCTOE BEIIECTBOY», «CIOXKHOE BELIECTBO», «BAJICHTHOCTHY», UCIOJIb3Ysl 3HAKOBYIO
CUCTEMY XUMUU,

* 1300pa)kaTh COCTAaB TMPOCTEUIINX BEIIECTB C IMOMOIIBI0 XUMHUYECKHX (OPMYT M CYIIHOCTH
XUMHUYCCKUX peaKm/Iﬁ C IIOMOIIIBIO XUMHUYCCKHUX ypaBHeHHﬁ;

* BBIUNCISATh OTHOCHUTEJIbHYIO MOJEKYJISIPHYIO M MOJIIPHYKO MaccChl BEUIECTB, a TaKK€ MaCCOBYIO
JOJIF0 XUMHYECCKOT'O JIEMCHTA B COCAUMHCHUAX JJISI OICHKHU UX HpaKTHHGCKOﬁ 3HAa4YUMOCTH,

* CPaBHMBATh I10 COCTAaBY OKCH/Ibl, OCHOBAHUs, KHCIIOTHI, COJIH;

° KJ'IaCCI/I(i)I/IIII/II)OBaTI) OKCHJbI 1 OCHOBAaHU I10 CBOﬁCTBaM, KHCJIOTBI U COJIK IO COCTAaBYy,

* OMHMCHIBATh COCTaB, CBOMCTBA M 3HAUYCHME (B MPUPOJE U MPAKTHUECKON NeATEIHLHOCTH YeIOBEKa)
IIPOCTHIX BEIIECTB — KHUCIOPOAA U BOJIOPOJA;

* 1aBaThb CPABHUTEIBHYIO XAPAKTEPUCTUKY XUMHUYECKHUX 3JIEMEHTOB M BAXXKHEHMIIMX COEIMHEHUU
€CTECTBEHHBIX CEMEHCTB IICJIOYHBIX METAJIJIOB U I'aJIOT'CHOB,

* NI0JIB30BATHCSI TAOOPATOPHBIM 000PYIOBaHUEM M XUMUYECKOU MOCYIOM;



* IPOBOJUTH HECJIOXKHbIE XUMUYECKUE OMBITHI U HAOJIIO/IEHUS 3a U3MEHEHUSMU CBOMCTB BEIIECTB B
npolecce MX MpeBpalleHuii; coOMoJaTh NpaBuUila TEXHUKH O€30IacCHOCTH NpU MPOBEIECHHUH
HAOJIIOJICHUI U OIIBITOB;

* pa3InyaTh SKCHEPUMEHTAIBHO KHUCIOTHI M IIENOYM, MOJb3YsICh HWHAMKATOpPAaMH; OCO3HABaTh
HEO0XO0IMMOCTh COOTIOACHHS Mep 0€30MTaCHOCTH TIPH OOPAICHUH C KUCIOTaMH U IIEI0YaMH,

* KJIacCU(PULMPOBaTh XMMHUYECKHE 3JIEMEHTHl HAa METaJlIbl, HEMETAJUIbl, SJIEMEHTBI, OKCHIbl U
TUAPOKCHUIBI KOTOPHIX aM(OTEpHBbI, U WHEPTHBIE B3JEMEHTHI (ra3bl) JJII OCO3HAHUS BaXHOCTH
YIOPSAA0YEHHOCTH HAYYHBIX 3HAHUI;

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneesa;

* OMMCHIBATh M XapaKTEPHU30BaTh TAOIWYHYIO (OPMY NEPHUOJUUECKOM CHUCTEMbl XHUMHYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTb COCTaB aTOMHBIX SJEP U PACIPEAEICHUE YHUCIIA JIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJibIX NEPUOA0B NEPUOUUECKON CUCTEMBI, a TAK)KE KaJlus
U KaJIbLUS;

* pa3nuyaTth BHJBl XUMHUYECKOW CBSA3M: HMOHHYIO, KOBQJICHTHYIO TOJSPHYIO, KOBaJEHTHYIO
HENOJISIPHYIO U METAJIIMYECKYIO;

* U300paXkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, OOPa30BAHHBIX XHMUYECKUMH CBSI3IMU
pa3HOro BUA;

* BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEILECTB OT CTPOEHUS UX KPUCTAIIMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHUX;

* XapaKTepU30BaTh XMMHUYECKHUE AJIEMEHThl U X COCIMHEHHUS Ha OCHOBE IOJIOKEHUS IJIEMEHTOB B
HEepUOTUYECKOM CUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

* OIMCBIBATh OCHOBHBIE JTanbl OTKpbITUSA [I. V1. MenaeneeBbIM MNEpUOAMYECKOrO 3aKOHa U
HNepUOUYECKOM CHUCTEMbl XMMHMYECKHX 3JEMEHTOB, JKM3Hb M MHOTOOOpa3HyI Hay4yHYIO
JIESITEIIbBHOCTh YUYEHOTO;

* XapaKTepU30BaTb HAy4YHOE UM MHUPOBO33PEHYECKOE 3HAYEHHME IEPUOJUYECKOrO0 3aKOHA U
NIEPUOIUYECKON CUCTEMBI XUMUYECKUX 351eMeHTOB 1. 1. Menneneena;

* OCO3HABaTh HAay4YHbIe OTKPBITUS KaK pe3yJbTaT JJUTEIbHBIX HAOIIOJEHHUH, OIBITOB, HAyYHOU
IIOJIEMUMKH, IIPEOJIOJICHHS] TPYAHOCTEH U COMHEHUM.

* OOBSCHATH CyTh XMMUYECKUX MPOLECCOB U UX MPUHLUUITHAIBHOE OTIMYUE OT (PU3NUECKUX;

* Ha3bIBAaTh IPU3HAKU U YCJIOBUS MPOTEKAHNUS XMMHUECKUX PEaKIIMIA;

* YCTaHABJIMBATh MPHHAUIEKHOCTh XMMUYECKOH PEAKIMU K ONpeAeIEHHOMY THUITy IO OJHOMY M3
KJIacCU(UKAMOHHBIX TPU3HAKOB: 1) MO YHMCIy W COCTaBY HCXOJHBIX BEIIECTB W MPOIYKTOB
peakuuu (peakluu COEJUHEHUs, Pa3JIOKEHMs, 3aMelleHHs M OOMEeHa); 2) IO BBIIEICHUIO WM
HOTJIOUIEHUIO TEIUIOTHl (PEeaKkIUM SK30TEPMHUYECKHE U 3HIOTEPMHUYECKHE); 3) 10 H3MEHEHHIO
CTENEHEeH OKUCIEHUS XHMHUYECKHUX D3JEMEHTOB (pEakLUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE);
4) mo oOpaTUMOCTH Tpoliecca (peakiiuu 00paTUMbIe U HEOOpaTUMBIE);

* Ha3bIBaTh (PAaKTOPBI, BIUAIOLINE HA CKOPOCTh XUMHUECKUX PEAKLIUH;

* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CMEILIEHUE XUMUYECKOTO PAaBHOBECHS;

* COCTaBJIATh YPaBHEHUs SJIEKTPOJIUTHUECKOM AMCCOLMAIMM KUCIIOT, IIEJI04Yel, conell; MOoNHble U
COKpalI€HHbIE  WOHHBIE  ypaBHEHHs  peakuuii  oOMeHa;  ypaBHEHHS  OKHUCIHMTEIbHO-
BOCCTAHOBUTEJIBHBIX pEaKIHii;

* IPOrHO3UPOBATH MPOIYKTHl XUMHUECKUX PEAKIUil 0 GopMysiaM/Ha3BaHUSIM UCXOJHBIX BEIIECTB;
OTIpeIeNATh UCXOIHbIE BEIECTBA 110 (hopMysiaM/Ha3BaHUSIM MPOAYKTOB PEAKIINH;

* COCTaBJIAITb YpPaBHEHHUS pEaklui, COOTBETCTBYIOIIMX IOCJIEAOBATEIBHOCTH  («IIETIOUKE))
IpeBpaleHN HEOPraHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

* BBISIBJISITH B MPOLIECCE IKCIIEPUMEHTA MIPU3HAKU, CBUJIETEIbCTBYIOLIUE O MPOTEKAHUN XUMUYECKON
pEaKINH;

* [IPAUTOTOBJIATH PACTBOPBI C OMPEIETEHHON MaCCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA;

* OTpEAETATh XapaKTep CpeAbl BOJHBIX PACTBOPOB KHUCIOT M IIEJIOYEH MO M3MEHEHHIO OKpPacKU
VH/UKATOPOB;



¢ IPOBOAWTE KAYCCTBCHHBLIC PCAKIWH, MOATBCPKAAIOIMUC HAJIMYKUC B BOJHBLIX paCTBOpAax BCUICCTB
OTACJIBbHBIX KATHOHOB 1 aHHMOHOB.

O0yuaronecst MOIy4aT BO3MOKHOCTb HAYYHTHCH:

* IPaMOTHO 00paIIaThbcs ¢ BEIIECTBAMU B MOBCEAHEBHOMN KU3HMU;

* OCO3HaBaTh HEOOXOAMMOCTH COOJIIOJCHMSI TPABUJ HKOJOTHYECKH O€30MacHOr0 MOBEIACHUS B
OKpYKaroIlel IPUPOIHON Cpele;

* IOHUMATh CMBICII B HEOOXOJIMMOCTh COOJIFOICHUS TIPEANMUCAHUHN, TIPEAIaraeMbIX B HHCTPYKIIHSIX
0 KCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU H JIP.;

* YICIIOJI30BaTh puoOpeTEHHBIE KJIIOUEBEIC KOMIIETCHTHOCTH npu BBIIOJTHEHUH
HCCJIEIOBATENLCKUX TPOEKTOB MO M3YYEHHUIO CBOMCTB, CIIOCOOOB TOJMYYEHHUS U PACIIO3HABAHUS
BEIICCTB;

* pa3BMBAaTh KOMMYHUKATHUBHYK) KOMIIETEHTHOCTb, HCIIOJb3Ysl CPEJACTBA YCTHOM U MHUCbMEHHOU
KOMMYHHUKAITUU TIPU pabOTe C TEKCTaMU Y4eOHHMKA U JOTIOTHUTEIBHOU JTUTEPATYPO, CIIPAaBOYHBIMHU
TaONIMIIaMU, TPOSBIATH TOTOBHOCTh K YBRKEHUIO HHOM TOYKM 3pEHUS MpPH OOCYKICHHUH
pe3yJbTaTOB BHITIOJIHEHHON PabOTHI;

* OObEKTHBHO OLIEHWBAaTh MH(POPMAIMIO O BEIIECTBAX U XUMHUYECKUX MpPOIEccax, KPUTHUYECKU
OTHOCUTBCSI K IICEeBJOHAy4YHOHM uH(popManuu, HeI00pOCOBECTHOW pekiiaMe, Kacaroleucs
UCII0JIb30BAHUS PA3JIMYHBIX BEILECTB;

* 0OCO3HaBaTh 3HAYEHNE TEOPETUUECKUX 3HAHUH /IS MPAKTUUECKOU JEATEILHOCTH YETIOBEKa;

* OMUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTUKY CUCTEMHOTO aHAIIN3a;

* MPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTSIX IMEPUOJIMYECKON CHCTEMBbl XMMHUYECKUX DJIEMEHTOB ISl
00BSICHEHUS U IPEABUICHUS CBOICTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh WH(GOPMAITMOHHYIO KOMIIETEHTHOCTH IOCPEACTBOM YTIyOJeHUs 3HAHWUUW 00 HCTOpHUH
CTAHOBJICHUS! XMMHYECKON HAyKH, €€ OCHOBHBIX MOHSATUH, NEPUOJUUECKOTO 3aKOHA KaK OJHOr0 W3
BOKHEUIIINX 3aKOHOB MPUPO/IBI, a TAKXKE O COBPEMEHHBIX JOCTHKEHUSX HAYKU U TEXHUKU;

* COCTaBIIATh MOJICKYJISIDHbIE M TIOJHBIE HWOHHBIC YpaBHEHUS 1O COKPAMIEHHBIM HWOHHBIM
YpaBHEHUSIM;

* MPUBOJUTh TPHUMEPHl PEaKIUii, TOATBEPKIAMOIINX CYIISCTBOBAHHE B3aUMOCBS3H MEXKIY
OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATh PE3YyJIbTaThl BO3JCUCTBUS Pa3IUYHBIX (PAKTOPOB HA HU3MEHEHHE CKOPOCTH
XUMHYECKON PEAKIIUU;

* MPOTHO3UPOBATh PE3YJbTAaThl BO3JEHCTBUS Pa3IMUHBIX (PAKTOPOB HA CMEIICHHE XHMHUYECKOTO
paBHOBECHS;

* ONIPEACNATh MPUHAUICKHOCTh HEOPraHWYECKHWX  BEIIECTB K OJHOMY W3  HM3yYCHHBIX
KJIACCOB/TPYIIIT: METAJTBI U HEMETAJUTBI, OKCHJIBI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* COCTaBIIATH (POPMYIIBI BEIIECTB 110 UX Ha3BAHUSIM;

* OIPEACIISATh BAJICHTHOCTD U CTENIEHb OKUCIICHUS SJIEMEHTOB B BEIIIECTBAX;

* COCTaBIIATh (OPMYJIBI HEOPTAHMUYECKUX COCTUHEHUN IO BAJCHTHOCTSIM W CTEIEHSM OKHCIICHHUS
AJIEMEHTOB, a TaKXE 3apsiiaM UOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U
coJreit;

* O0BSCHATH 3aKOHOMEPHOCTH M3MEHEHUs (PU3MYECKHX W XMMHUYECKHX CBOWCTB IMPOCTHIX BEIIECTB
(METaJJTIOB ¥ HEMETAJJIOB) M UX BBICIIMX OKCHJIOB, 00pPa30BaHHBIX 3JIEMEHTaMH BTOPOTO M TPEThETO
MEePHOJIOB;

* Ha3pIBaTh OOIIME XWMHUYECKHE CBOWMCTBA, XapakKTEpHBbIC IS TPYII OKCHIOB: KHCJIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XMMHUECKHE CBOWCTBA, XapaKTepHbIE ISl KaXJI0T0 U3 KJIACCOB HEOPTaHUYECKUX
BEIISCTB: KUCJIOT, OCHOBAHUM, COJICH;

* IPUBOJIUTH TPUMEPHI PEAKIUI, MOATBEPKIAIOMIMX XUMHYECKHE CBOWCTBA HEOPTaHUYECKHX
BEIIECTB: OKCHJIOB, KMCJIOT, OCHOBAHWI U COJIEH;



* OIIPEACNIATh  BEIIECTBO-OKUCIMTENb M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX;

* COCTaBJIAITh  OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIM OamaHC (JUIs1 M3YYEHHBIX peakuuil) 1o
IPEUIOKEHHBIM CXEMaM PEaKLUi;

* IPOBOJUTH JIAOOPATOPHBIE OIBITHI, OATBEPKIAIONINE XUMUUECKHE CBOMCTBA OCHOBHBIX KJIacCOB
HEOPraHUYECKUX BEILECTB;

* IPOBOJUTH JIaOOPATOpPHBIE ONBITHI IO IOJYYEHUIO U COOMpPAHUIO TIa3000pa3HBIX BEIECTB:
BOZOPOJA, KHCIOPOAA, YIJIEKUCIIOrO ra3a, aMMHaKa, COCTAaBJISITb YPABHEHMsI COOTBETCTBYIOLIMX
pEaKLHNii;

* IPOTHO3UPOBATh XUMHUUYECKUE CBOMCTBA BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOTHO3UPOBATh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTENbHBIE WM BOCCTAHOBUTEIbHBIC
CBOICTBA C yYETOM CTEIIEHEN OKHUCIEHUS 3JIEMEHTOB, BXOIAIIUX B €r0 COCTaB;

* BBISIBJISITh CYILIECTBOBAHME T'€HETUYECKOW B3aMMOCBSI3M MEXAy BEUIECTBAMHM B Psy: IPOCTOE
BELIECTBO — OKCHUJ — I'MIPOKCHUJL — COJIb;

* XapaKTepu30BaTh 0COObIE CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHON U a30THOM KHUCIIOT;

* IPUBOAMUTH MPHUMEPHl YpPaBHEHMH pEaKLUMH, JIeXKAlUX B OCHOBE IPOMBIIUICHHBIX CIOCOOOB
MOJTyYEHHUs] aMMHUaKa, CEpHOM KHCIIOThI, YyTyHa U CTaJIU;

* ONMMCHIBATh (PU3UUECKUE U XUMHUYECKHE MPOLIECCHI, SBISAIONIMECS YaCThl0 KPYTOBOPOTa BELIECTB B
IIPUPOJE;

* OPraHU30BbIBaTh, INPOBOJUTh YUEHUYECKHE IPOEKTHl II0 HCCIECJOBAHUIO CBOWMCTB BEILECTB,
UMEIOLINX BaKHOE MTPAKTUYECKOE 3HAYCHHE.

Cucrema OLeHKH JOCTHKEHHUsI INIAHUPYEMBbIX pPe3yJbTaToB.

Kpurepuu oueHuBanmus.

OO01eMIakTHYecKre

Onenka «5» cTaBUTCS B cilydae:

1.3HaHusi, TOHUMAaHUS, TJIyOMHBI YCBOCHHS OOYYAarOIIMMHUCS BCEro o00BEMa MPOrpaMMHOIO
MaTepuana.

2.YMeHHs BBIIENATH TJIaBHBIE TOJOXKEHHS B W3yYEHHOM MaTepHuale, Ha OCHOBaHHMU (DAKTOB U
npuUMepoB 0000IaTh, JeNaTh BHIBOJBI, YCTaHABIMBATh MEXKIPEIMETHbIE U BHYTPUIIPEIMETHBIC
CBSI3H, TBOPUYECKU IPUMEHATD [TOJIyYE€HHbIE 3HAHUSI B HE3HAKOMOMN CUTYalUH.

3. OtcyTcTBUS OMIMOOK U HEAOYETOB MPHU BOCIPOU3BEIEHUH M3yUYEHHOTO MaTepHualia, Mpu YCTHBIX
OTBETAaX YCTPAHEHUS OTIEIbHBIX HETOYHOCTEH C MOMOIIBIO JIOMOJHUTEIbHBIX BOIIPOCOB YUUTEIS,
coOI0eHUSI KYJbTYPBl MUCbMEHHON U YCTHOM peun, mpaBuil 0pOpPMIICHUSI MTUCEMEHHBIX padoT.
Onenka «4» cTaBUTCS B Cilydae:

1.3HaHud Bcero M3y4eHHOT0 MPOrpaMMHOT0 MaTepHaia.

2. YMeHUs BBIJIENATH TJIABHBIE TOJIOKEHUS B M3YYEHHOM MaTepHualie, Ha OCHOBaHHMU (DaKTOB U
IpUMepoB 00001aTh, JeNaTh BBIBOJBI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBS3H, MPUMEHSTH
MIOJTyYEHHBIE 3HAHUS Ha IIPAKTHKE.

3. JlomymeHust HE3HAYMTEIIbHBIX (HETpYOBIX) OIHUO0K, HEJI0UETOB npu
BOCIPOM3BEICHUHN U3YUYEHHOIO0 MaTepHralia; COOII0EHHSI OCHOBHBIX IPAaBUJI KyJIbTYpbl TUCBbMEHHON
U YCTHOM peuu, mpaBuil opopMIIeHUsI TUCbMEHHBIX paboT.

OrueHka «3» CTaBUTCS B CiIydae:

1.3HaHus U yCBOEHHS MaTepuaia Ha YPOBHE MUHUMAJIbHBIX TPeOOBAHUI MPOTrpaMMBbl, 3aTPyTHEHUS
IPU CaMOCTOSITEIbBHOM BOCIIPOM3BEICHUM, BO3HUKHOBEHHUS HEOOXOAMMOCTH HE3HAUMTEIbHOU
MOMOIIIH MPENOJaBaATENS.

2. YMeHus paboTaTh Ha YpPOBHE BOCIIPOU3BEACHNUS, 3aTPYIHEHUS IPU OTBETaX HAa BUIOM3MEHEHHbBIE
BOTPOCHI.

3. Hannuusa rpyOoil ommOKH, HECKOJBKHUX IpyObIX OLIMOOK MPU BOCHPOU3BENECHUU H3YUEHHOI'O
MaTepuasa; He3HaYUTEeIbHOTO HEeCOOIIOACHHSI OCHOBHBIX MPABUJ KyJIbTYPhl MMCHBMEHHON U YCTHOU
peu, mpaBuil 0POPMIIEHHS TUCbMEHHBIX padoT.

OueHka «2» cTaBUTCS B CiIyvae:




1.3HaHug u ycBOEHHs MaTepuaja Ha YpPOBHE HHXKE MHMHHUMAJIbHBIX TpeOOBAaHMH MPOrpPaMMBbI;
HAJIM4Ms OTJENIbHBIX MPEJICTaBICHUH 00 U3yUYeHHOM MaTepuae.

2. OrcytcTBUS yMEHHMs paboTaTh Ha YPOBHE BOCHPOM3BENEHUS, 3aTPYAHEHMsI NPU OTBETaX Ha
CTaHapTHBIE BOIIPOCHI.

3. Hanuuusi HECKONBKHX TPYOBIX OIIMOOK, OOJIBIIOrO YHMClia HETpyObIX TPH BOCIPOU3BEACHUU
U3yYEHHOI'0 MaTepualla, 3HAYUTEIbHOTO HECOOIOACHUSI OCHOBHBIX MPAaBUII KYJIbTYPbl TUCBMEHHOM
U YCTHOM peuu, npaBuil opopMIIeHUSI TUCbMEHHBIX padoT.

Kputepuu u HOpMbI OLIEHKH 3HAHUH U YMEHUH 00y4aroluXcs 3a YCTHBII OTBET.

Onenka "5" craBuUTCS, €CIIM YUEHUK:

1.IToka3biBaeT riy0oKOe U MOJHOE 3HAHUE U MOHMMaHHE BCEro NMPOrpaMMHOI0 MaTepualia; MoJHOe
MMOHMMAaHUE CYIIHOCTH pPACCMATPUBAEMBIX IIOHSITUH, SBJICHH W 3aKOHOMEPHOCTEH, TEOpHId,
B3aUMOCBS3CH.

2.YMeeT COCTaBUTh IIOJIHBIA M IPABWIBHBIA OTBET Ha OCHOBE M3YYEHHOI'O MaTEpHUalld; BBIICITH
IJIABHBIE TOJIOKEHUS, CAMOCTOSTENBHO MOJTBEPXkKAATh OTBET KOHKPETHBIMU NpUMepamu, (hakTramu;
CaMOCTOSITEJIBHO M apryMEHTHpPOBAHO [ejaTh aHaiu3, OO0OOIIEHHs, BBIBOJIbI, YCTaHABIMBAThH
MEXITPEIMETHBIE CBSA3M (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHWN) M BHYTPUIIPEIMETHBIEC CBS3H,
TBOPYECKU MPUMEHSTH MOJyYEHHbIE 3HAHUS B HE3HAKOMOM CHUTyalllH; MOCJIEI0BaTeNIbHO, YETKO,
CBSI3HO, 0OOCHOBAHHO M 0€30IIMO0YHO M3JIaraTh y4eOHbIH MaTepual. YMEET COCTaBISATh OTBET B
JIOTUYECKON MOCIEA0BATEIbHOCTH €  MCIOJIB30BAHMEM IMPUHATOM  TEPMUHOJIOTHUH;  JIE€JaTh
COOCTBEHHBIE BBIBOIbI; (POPMYIMPOBATH TOYHOE ONPEAEICHUE U UCTOJIKOBAHUE OCHOBHBIX MOHATHH,
3aKOHOB, Teopuid. MOXKeT Npu OTBETE HE IOBTOPATH JOCIOBHO TEKCT y4deOHHMKA; M3JaraTh,
MaTepHuall JIMTePaTypPHBIM SI3bIKOM; MPABWIBHO U OOCTOATENBHO OTBEYaTh HA JIOMOJHUTENIbHBIC
BOIPOCHl YUUTEJS; CAaMOCTOSITEIbHO M PalMOHAIBHO MCHOJIb30BaTh HArjsAHbIE IOCOOUS,
CIpaBOYHBIE MaTepHajbl, YUe€OHHUK, JONOJHUTEIbHYIO JIUTEPATypy, NEPBOMCTOYHUKH; MPUMEHSIThH
CUCTEMY YCJIOBHBIX 0003HauU€HUMN NpU BEJCHUH 3alMCEH, COMPOBOXKIAIOIINX OTBET; UCIOJIb30BaTh
JUIsl 10Ka3aTeNIbCTBA BHIBOJIOB U3 HAOJIOJJCHUN U OTIBITOB.

3. CaMOCTOSITeNbHO, YBEPEHHO M 0€30IIMO0YHO MPUMEHSET IOJNyuYeHHBIE 3HAHUS B PEIICHUU
npo0jeM Ha TBOPYECKOM YpOBHE; AOMyCKaeT He Oojiee OJHOro HeIouéTa, KOTOPBIA JIerko
UCIPABISAET IO TPeOOBAHMIO YUUTENs; MMEET HEOO0XOAMMbIE HABBIKM paboOThl ¢ Npudopami,
yepTe)kaMu,  CXeMaMu, rpadukaMy, KapTaMH,  CONYTCTBYIOLUIMMM  OTBETY;  3aIlUCH,
COITPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBUTCS, €CJIM YUCHHK:

1.IToka3pIBaeT 3HaHUS BCETO M3YYEHHOI'O MPOTrpaMMHOI0 Marepuana. JJaéT moyHbli U NpaBUIIbHbBIN
OTBET Ha OCHOBE M3YYEHHBIX TEOPH; JIONMyCKaeT HE3HAYMTEJIbHbIE OMIMOKH W HENOYETHl IpH
BOCIPOM3BEICHUHN N3YYEHHOI'O MaTepuaa, HeOOJIbIINE HETOUHOCTH IIPU MCIOJIb30BaHUU HAay4YHBIX
TEPMUHOB WJIM B BBIBOZAX, 0000LIEHUAX M3 HaOmoaeHMd. Marepuan u3naraeT B ONpeAeraeéHHOM
JIOTHYECKOW TIOCIIEIOBATENLHOCTH, MIPH 3TOM JIOIYCKAeT OJIHY HEerpyOyro ommuOKy uiau He Oomee
JIBYX HEI0YETOB, KOTOPHIE MOXKET HCIPABUTh CaMOCTOSATENBHO NPU TPeOOBAHWU MM HEOOJBIIOM
MOMOIIY MPENOJIaBaTeNsl; HOATBEPKIAET OTBET KOHKPETHBIMU IPUMEpPaMH; IPABUIILHO OTBEYAET Ha
JIOTIOJTHUTEIIbHBIE BOIIPOCHI YUUTEIIS.

2.YMeeT caMOCTOATENbHO BBIJIEISATH IJIABHBIE MOJIOKEHNS B U3yUYEHHOM MaTepuase; Ha OCHOBaHUU
(dakTOB M mpuMepoB 0000IIaTh, J€1aTh BBIBOABI. YCTAHABIMBATH BHYTPUIIPEIMETHBIE CBS3H.
MoskeT NMpUMEHSATH MOJIyYEHHbIE 3HAHUSI HA MPAKTUKE B BHAOM3MEHEHHOM CUTyalluu, coOII0AaTh
OCHOBHBIE ITPaBUJIA KyJIbTYPBl YCTHON pE4H; UCIIOJIB30BATh IIPH OTBETE HAYYHBIE TEPMUHBL.

3. He o06mamaer AOCTaTOYHBIM HABBIKOM pPAa0OTBI CO CIPABOYHOM JIUTEPATYpOH, YUEOHUKOM,
NEePBOMCTOYHUKOM (TIPAaBUIIBHO OPUEHTUPYETCSI, HO paboTaeT MEJIEHHO).

Onenka "3" craBUTCS, €CIIN YUEHUK:

1.YcBanBaeT OCHOBHOE cofep:KaHHME ydeOHOro Marepuana, HO HMeeT Mpobessl, He
NPENSATCTBYIOUINE JalbHENIIEMY YCBOSCHHIO IPOTPaMMHOI0 MaTepHara.

2. W3naraer marepualn HECUCTEMAaTU3UPOBAaHHO, (pparMeHTapHO, HE BCerjga IOCIeA0BaTEIbHO;
MOKAa3bIBAET HEJIOCTATOYHYI0 C(HOPMHUPOBAHHOCTh OTHENbHBIX 3HAaHUM M yMeHu#; cnabo
apryMeHTHpYeT BbIBOJBI M 00001IEHHS, JOMYCKAET OIHMOKH PU UX (POpMYIIUPOBKE; HE HCIIOIb3YET



B KauyeCcTBE JIOKA3aTENbCTBA BBIBOABI M OOOOIIEHUS W3 HAOIIOJICHWUH, OINBITOB WJIM JOITyCKAaeT
OLIMOKM MPU UX U3JT0XKEHUU; NAET HEUETKHE OIPEIeIICHUs TOHATUH.

3. HUcnbiTbiBaeT 3aTpylHEHUsS B NPUMEHEHHWU 3HAHWM, HEOOXOAMMBIX [Jsi pEIIeHUs 3aaad
pa3IMYHBIX THUIIOB, MPAKTUYECKUX 3aJaHUM; NMPU OOBSCHEHWH KOHKPETHBIX SIBICHUI Ha OCHOBE
TEOpUH M 3aKOHOB; OTBEYACT HEIMOJHO HA BOINPOCHI YUMUTENS WM BOCIPOU3BOJIUT COACpKAHHE
TEeKCTa Yy4eOHMKAa, HO HEJOCTATOYHO IIOHUMAET OTICNIbHBIE MOJIOXKEHHs, HMEIOIINEe BaKHOE
3HAYEHUE B 3TOM TEKCTE, JOIyCKasl OJIHYy-/1BE I'pyOble OIIMOKH.

Onenka "2" craBUTCS, €CIIN YUEHUK:

1.He ycBauBaeT U He pacKpbIBaeT OCHOBHOE COJEp)KaHUE MaTepuaia; He 3HaeT WM HE IOHHMAaeT
3HAUUTENIBHYIO YacTh MPOrPaMMHOIO MaTepuaja B IPEJENax IOCTaBICHHBIX BOIIPOCOB; HE AENAET
BBIBOJIOB M 0000IIEHUH.

2. Nmeet cnabo cOpMHPOBAHHBIE M HEMOJIHbIE 3HAHMS, HE YMEET NPUMEHSTh UX MPHU PELICHUU
KOHKPETHBIX BOIIPOCOB, 33Ja4, 3aJaHUii 110 00pasiy.

3. IIpu oTBere Ha OAMH BOIPOC JOIyckaeT Oojee ABYX IpyObIX OIIMOOK, KOTOpPbIE HE MOXKET
UCIPABUTh AK€ MIPU MOMOIIY YUUTES.

[Ipumeuanne.llpy OKOHYaHHIO YCTHOIO OTBETA Y4YAIlErocs INEAAroromM Naércsi KpaTKUM aHalIn3
OTBETa, OOBSBISAETCS MOTUBHPOBAHHAs OLIEHKA, BO3MOXHO IPUBJICUEHUE APYTUX YyYallUXCs AJs
aHaJIM3a OTBETA.

Kputepuu 1 HOpMbI OLIEHKU 3HaHUN U YMEHUI 00ydaroluXxcs 32 CaMOCTOSTENIbHbIE TUCbMEHHbBIE U
KOHTPOJIbHbIE PabOTHI.

OneHka «5» cTaBUTCS, €CIIU YUCHHUK:

1.Bemonnser padboty 6e3 omunboK 1 /uiau/ 1onyckaeT He 60j1ee 0JHOro Hel04éETa.

2. CobnroaeT KyabTypy NUCbMEHHOM peuu; mpaBuia 0pOpMIICHUS MTUCbMEHHBIX padoT.

Omnenka «4» CTaBUTCS, €CITN YUCHUK:

1.BpInonHsAeT NMCbMEHHYI0 pabOTy MOJHOCTBIO, HO JIONyCKaeT B Heil He Oosee OAHOM HerpyOoi
OIIMOKY M OJTHOTO HeJ04YETa U /uiu/ He OoJiee IBYX HEJJOUETOB.

2. ColOmromaer KynbTypy NHCBMEHHON peud, mpaBuia oGopMIIEHHsS MHUCbMEHHBIX padoT, HO -
JI0ITycKaeT HeOOobIIre TTOMapKH MIPY BEACHUH 3aIHCEeH.

Orenka «3» CTaBUTCS, €CIIA YUCHUK:

1.IIpaBUIIbHO BBHITIONHAET HE MEHEE MOJIOBUHBI PaOOTHI.

2. Jlomyckaer He Oosiee NBYX TIpyObIX OImMOOK, WU HE OoJyiee ofHOU rpyOoH, omHON HerpyOoit
OIIMOKH 1 OJTHOTO HEAOUETa, MM He OoJiee TpEX HErpyObIX OMMOOK, MIIM OJJHON HerpyOoi ommroOKu
U TpEX HENOu€TOB, WM TMPU OTCYTCTBHUM OIIMOOK, HO TPHU HAIMYUU ISATH HEIO0YETOB.
3. JlomyckaeT HE3HAYUTEIbHOE HECOOJIOJICHHE OCHOBHBIX HOPM KYJIBTYphl NMHUCBMEHHOH pedH,
paBul 0POPMIICHUS MUCEMEHHBIX PadoT.

OneHka «2» CTaBUTCS, €CIIN YUEHUK:

1. I[TpaBUJIbHO BBIMIOJIHAET MEHEE MOJIOBUHBI MUCbMEHHOM pabOTHI.

2. JlomyckaeT 4HCIO OMMOOK M HEMTOYETOB, MPEBOCXOASAIIEE HOPMY, NMPH KOTOPOH MOXKET OBITH
BBICTaBJIeHA onleHKa "3".

3. JlomyckaeT 3HaunuTeIbHOE HECOOIIOICHIE OCHOBHBIX HOPM KYJIBTYpBI MIMCBbMEHHOM peyH, IPaBUII
0o OopMIICHHS MUCHbMEHHBIX PadoOT.

[Ipumeyanue. — yduTeNb WMEET MpPaBO IOCTABUTh YUYEHHKY OIICHKY BBIIIE TOM, KOTOpas
peyCMOTPEHa HOPMaMH, €ClTd UM paboTa BBHIMOJIHEHAa B OPUTMHAIBLHOM BapHaHTE. — OLEHKHU C
aHaM30M paboT MOBOIATCA 1O CBEICHUS YYaIIMXCs, KaK MPaBHIIO, HA MOCIEIYIOMEM YPOKE;
npexycMaTpuBaeTcss paboTa Haja OMIMOKAaMU M yCTpaHEHHE MpoOesoB B 3HAHUAX M YMEHHSX
YYEHUKOB.

Kputeprn u HOpMBI OLIEHKU 3HAHUNA U YMEHHUI O0YyYaronuxcs 3a MpaKTUYeCKUe U J1abopaTOpHBIE
paboTHL.

Onenka «5» cTaBUTCS, €CITH:

1. [IpaBUIBHON CaMOCTOSATENBHO OIpPENENsIeT LEeNb NaHHBIX pa0OT; BBIMONHSAET PabOTy B MOJHOM
00BEME ¢ coOMI0IeHNEM HEOOXOAUMOM MOCIeI0BATEILHOCTH MPOBEICHHUS OMBITOB, U3MEPEHUH.



2. CaMOCTOSITENbHO, PallMOHAIBHO BBHIOMPAET W TOTOBUT JUISl BBIIOJHEHHS paboT HeoOxoaumoe
o0opyoBaHKe; MPOBOAUT JaHHBIE Pa0OTHI B YCIOBHUAX, 00ECIIEUMBAIONINX IOJy4eHHUE Hamboee
TOYHBIX PE3YyJIHTATOB.

3. I'paMOTHO, JOTMYHO OMHUCHIBAET XOJ MPAKTUYECKUX (J1abopaTOpHBIX) paboT, MPaBUIHLHO
(dopMyIHpyeT BBIBOJBI; TOYHO W aKKYPATHO BBITIOJIHSET BCE 3aIMCH, TAOJIHIIBI, PUCYHKH, YEPTEXKH,
rpaduku, BEIYHCICHUSI.

4. TlposiBasieT OpraHU3allMOHHO-TPYJOBBIE YMEHUS: MOJAJEPKUBAET YHUCTOTYy paboyero Mecra,
HOPSIOK Ha CTOJIE, SKOHOMHO PacXoyeT MaTepualibl; COONII0IaeT MpaBuila TEXHUKH 0€30aCHOCTH
IIPU BBIIIOJTHEHUH padoT.

Onenka «4» cTaBUTCS, €CIIU YUCHUK:

1. BbmonHseT mnpakThyecKyro (J1abopaTopHyr0) paOOTy MOJHOCTbIO B COOTBETCTBHM C
TpeOOBaHUSAMH NP OLIEHUBAHUM PE3yJbTAaTOB Ha "5", HO JIOMyCKAaeT B BHIYUCICHUAX, U3MEPEHUIX
JIBa — TPpU HEJ04ETA WK O/IHY HErpyOyro OIMOKY U OJJUH HEJOUET.

2. IIpu opopmienun paboT OMyCKaeT HETOYHOCTH B OMMCAHUM XO/1a JCHCTBUI; eNlaeT HEeTloJIHbIe
BBIBOJIBI ITPU 00OOIIICHHH.

Onenka «3» cTaBUTCS, €CIIU YUCHUK:

1. TlpaBuiibHO BBITIONHSET paboTy HE MeHee, yeM Ha 50%, ogHako OOBEM BBHITIOJHEHHOW YacTH
TaKOB, YTO TII03BOJIAET IOJYYUTh BEpHbIE pPE3YyJbTaThl M CJHENaTh BBIBOJBI 10 OCHOBHBIM,
NPUHIUITHATBHBIM BaKHBIM 33/1a4aM paOoTEHI.

2. IlogOupaer obopynoBaHMe, MaTepuasl, HaYMHAET pabOTy C MOMOUIbIO YUUTENs; WIM B XOJe
NPOBE/ICHUS] U3MEPECHUH, BBIYUCIICHHUH, HAOIOCHUN TOIyCKAeT OUIMOKH, HETOYHO (hopMylmpyer
BBIBOJIBI, 000O0IICHHMS.

3. IlpoBoauT paboOTy B HEPALMOHAJILHBIX YCJIOBUSAX, YTO NMPUBOAUT K IMOIYYEHHUIO PE3YJITATOB C
OOJBIIMMHU MTOTPELIHOCTIMM; UM B OTUETE JOIMYCKaeT B OOILEH CIIOKHOCTH He 0oJiee IByX OIMOOK
(B 3amucsX 4MCes, pe3yIbTaTOB U3MEPEHUN, BEIUUCICHHM, COCTaBICHUN IPaQUKOB, TaOIMI, CXEM U
T.1.), HE HMEIOMMX A JAHHOW pabOThl NPUHLMIHMAIBHOTO 3HAYEHHUS, HO MOBIUSABIIMX Ha
pe3yNbTaT BHINOIHEHHUS.

4. Jlommyckaet rpyOyro OIIMOKY B XOJi¢ BBIOJTHEHHUS paOOTHI: B OOBSICHEHHWH, B OPOpMIICHUU, B
COOJIOACHUM TpaBWJI TEXHUKU O€30MaCHOCTH, KOTOPYHO YUYEHHK HCHpPaBIsSeT O TPeOOBaHUIO
yUUTES.

Onenka "2" craBUTCS, €CIIN YUEHUK:

1. He ompenenser caMOCTOATENIBHO II€NIb pabOThI, HE MOXKET 0e3 MOMOIIU YUYHUTENs MOATOTOBUTH
COOTBETCTBYIOIlIEE OOOPYJOBAHME; BBINOJIHAET PA0OTy HE IOJHOCTHIO, U OOBEM BBIIIOJHEHHOU
YaCcTH HE MO3BOJISET C/AeNaTh MPABUIbHBIEC BHIBOIBI.

2. Jlomyckaer nBe u Ooznee rpyOble OIIMOKM B X0/€ padOT, KOTOpbIE HE MOXKET HCIPABUTH IO
TpeOOBaHUIO TIeIarora; WM MPOU3BOJUT U3MEPEHUs, BEIYUCIICHUS, HAOMIOICHUS] HEBEPHO.
Kpurtepun n HOpMBI OIIEHKM 3HAHUI U yMEHUI 00ydaromuxcs 3a HabJI0JeHUEM 00bEKTOB.

Onenka «5» CTaBUTCS, €CIIA YUCHUK:

1. IlpaBuIbHO MPOBOAUT HAOIIOICHHUE 0 3aJaHUIO YUUTEIS.

2. Beigenser cyliecTBeHHbIE PU3HAKHY Y HAOII01aeMoro 00beKTa, mpoliecca.

3. I'pamoTHO, TOTUYHO OPOPMIISIET pe3yIbTaThl CBOMX HAOIIOICHUH, emaeT 0000IeHNS, BBIBOJIBI.
Ouenka "4" craBUTCS, €CJIM YUYCHHUK:

1. IlpaBuIbHO MPOBOAUT HAOIOICHHUE 0 3aJaHHIO YUUTEIIS.

2. JlomyckaeT HETOYHOCTH B XOje HAOIIOJIEHUI: MPHU BBIACIECHUU CYIIECTBEHHBIX NMPU3HAKOB Y
Ha0JI10/1aeMOro 00bEKTa, IpoLecca Ha3bIBAET BTOPOCTETICHHBIE.

3. HebpexHOo minu HeTouHO 0(OpMIISIET pe3yIbTaThl HAOIIOACHUN.

Onenka "3" craBUTCS, €CIIN YUEHUK:

1. lomyckaeT oJiHy-/1Be TpyOble OMUOKN UM HETOYHOCTH B MPOBEICHUHN HAOIIOEHUI 10 3a1aHUI0
YUUTEIS.

2. Ilpu BbAENEHUM CYIIECTBEHHBIX MPHU3HAKOB Yy HabmogaeMoro oOBEKTa, Mpollecca Ha3bIBAeT
JIMIIB HEKOTOPBIE U3 HUX.

3. lomyckaeT oAHy-/ABe rpyObie OMMOKU B 0pOpMIIEHUH pe3yIbTaToOB, HAOIIOACHHI U BHIBOIOB.



OneHka «2» CTaBUTCS, €CIIN YUEHUK:

1.[lomyckaeT Tpu-ueThipe TpyOble OMMOKH B MTPOBEICHUN HAOIIOACHUIA MO 3a/IaHUI0 YUUTETIS.

2. HempaBWIIbHO BBIIENSIET PU3HAKK HAOIIO1a€MOT0 00BEKTa, TIpoLiecca.

3. JlomyckaeT Tpu-ueThIpe rpyObie OmUOKH B 0OPMIICHUN PE3YIbTAaTOB HAOIIOIEHUH 1 BBIBOJOB.
Ilpumeuanue.OnieHKH C aHAJIM30M yMEHUW W HaBBIKOB IPOBOJUTH HAOIIOAEHUS TOBOASATCS IO
CBEJICHHSI YYaIllUXCsl, KaK MPaBUII0, HA TIOCEAYIONIEM YPOKE, TTOCIe CIayl OTUETA.

O61as knaccupukanus ommnooK.

[Ipu oueHke 3HaHUI, YMEHUI, HABBIKOB CIIEyeT YUUTHIBATh BCe OIMIMOKH (TpyOble U HerpyObie),
HEOYETH B COOTBETCTBHH C BO3PACTOM YYAIITHXCSI.

I pybvimu cuumaromes owuoKY:

- He3HAHHE ONPE/ICTICHUs OCHOBHBIX MOHATHH, 3aKOHOB, MPABHJI, OCHOBHBIX TTOJIOKEHUH , TEOPHH,
He3HaHue (HopMyJi, OOLICHPUHATHIX CHUMBOJIOB 0003HAUYEHUI BENMYMH, €IMHUI] UX H3MEpPEHHMS,
HAaVMEHOBAHUHN 3TUX CAMHUIL;

- HEyMEHHE BbIIEJIUTh B OTBETE IVIABHOE; 0000IIUTh Pe3yIbTaThl U3yUCHHUS;

- HEyMEHUEe MTPUMEHUTH 3HAHUS JIJISl pEIICHUs 3a/1a4, OObSICHEHUS SIBIICHMS,

- HEyMEHHUE YUTaTh U CTPOUTH I'paduKu, IPUHLIUIHAIBHBIE CXEMBI;

- HEyMEHHE IIOATOTOBHTh YCTaHOBKY WM JlabopaTopHOe OO0OpyIOBaHUE, MPOBECTH OIIBIT,
HaOJroIeHue, clenaTth HeoOXOAMMBbIE pacuéThl MM HCIOJIb30BaTh IOJYYCHHbIE JaHHBIE JUIS
BBIBOJIOB;

- HEYMEHUE MOJIb30BaThCA NEPBOUCTOYHUKAMH, Y4eOHUKOM, CIIPAaBOYHUKOM;
- HapylIeHHWE TEXHUKH O€30MacHOCTH, HEOpEeXHOE OTHOIIEHHWE K O000pyI0oBaHHIO, Tpubdopam,
MaTepuaiam.

K neepybvim omuocames owudxu:

- HETOYHOCTHh (POPMYIUPOBOK, OMpEeNICHNH, OHATUH, 3aKOHOB, TEOPHii, BEI3BaHHAS HEMOIHOTON
O0XBaTa OCHOBHBIX IMPH3HAKOB OMPEICSISIEMOr0 TIOHATHS WX 3aMeHOW 1 — 3 M3 3THX NMPU3HAKOB
BTOPOCTETICHHBIMH;

- OIMMOKY TIPU CHSTHH TIOKa3aHUH ¢ U3MEPHUTEIBHBIX MPUOOPOB, HE CBSI3aHHBIC C ONPECICHUEM
LEHBI JIeJICHUS [IKAJbI;

- OImMUOKHW, BBI3BAaHHBIE HECOOIIOJICHUEM YCIIOBUW TIPOBEACHHS OTBITA, HAOIIOJEHUS, YCIOBUU
paboThl mpubopa, 000PyT0BAHHS;

- OIMOKH B YCIIOBHBIX 0003HAYCHUSAX HAa CXeMaX, HETOYHOCTh rpaduKa;

- HEpalMOHAIBHBIM METOJl pelIeHHUs 3aJauyd, BBIIOJHEHUS YacTH MPaKTHYECKOH paboThl,
HEJOCTAaTOYHO TPOAYMAaHHBIM TUIAH YCTHOTO OTBeTa (HApYIICHUE JIOTUKH HW3JIOKEHUS, MOJAMEHA
OTJICTIbHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIIEHHBIMH);

- HepaIMoOHAIBHBIE METOBI PAOOTHI CO CIIPABOYHOMN JIUTEPATYPOH;

- HEyMEHHe pelliaTh 3aa4i, BBITOIHATH 33/1aHUs B 00IIIEM BUJIE.

Heoouémam u sisnsromesi:

- HepalMOHAJIbHbIE MPUEMBI BBIUMCICHHUM U MpeoOpa3oBaHuil, BHIOTHEHHUS OMBITOB, HAOIIOACHMUIA,
MPAKTUYECKUX 3aJaHHI;

- apupMeTHUECKHE OINOKY B BEIUNCICHUSIX;

- HeOpEKHOE BHITIONHEHHE 3aIICeH, YepTEXKEH, cxeM, TpaduKoB, TAOIUII;

- opdorpaduueckre U MyHKTAITMOHHBIC OIIHOKH.

Conep:xanue yueOHOI0 npeaMera

BBenenue

[Tpenmer xumuu. MeToapl MO3HAHUS B XMMHH: HAONIOJCHUE, DKCIEPUMEHT, MOJEIHpPOBAHHE.
Hcrounnkn XxuMudeckoi nHOpMammu, ee MoJlydeHre, aHaJIu3 | MPEICTABICHHE €T0 Pe3yJIbTaTOB.
[TonsiTe O XUMUYECKOM 3IIeMEHTE U (hOpMax ero CymecTBOBaHUS: CBOOOTHBIX aTOMaxX, MPOCTHIX U
CJIOKHBIX BCIICCTBAX. HpeBpaIIICHI/IH BCIICCTB. OTJ'II/I‘-II/IC XUMHUYCCKUX peaKuHﬁ oT (1)I/I3I/I‘-IGCKI/IX
aprneHuil. Ponb xumumM B KM3HM 4enoBeka. KpaTkue cBeeHHs] W3 UCTOPHUH BO3HUKHOBEHUS H
pa?,BI/ITI/ISI XUMHUHA. POJ'II) OTCUYCCTBCHHBIX y‘-ICHI)IX B CTAHOBJICHUHA XI/IMH‘IGCKOﬁ HaYKI/I —_— pa6OTI>I M



B. JlomonocoBa, A.M. bytnepoBa, JI. M. MenaeneeBa. Xumuueckass CHMBOJUKA. 3HAKHU
XMMHUYECKHX 3JIEMEHTOB M NPOUCXOXKJEHHE UX Ha3BaHMH. Xumuueckue (opmyibl. MHAEKCH U
ko3P uimenTel. OTHOCHTENTbHBIC aTOMHAs W MOJICKYJIsIpHas Macchl. [IpoBeleHHE pacdyeToB
MacCcOBOM JOJIM XUMHUYECKOTO 3J€MEHTa B BElIeCTBe Ha OcHOBe ero (opmyisl. Ilepuonnueckas
cuctema xumuueckux aneMmeHToB Jl. 1. Menneneea, ee cTpykTypa: Manble ¥ OOJIbLINE MTEPUOJIBI,
rpynnsl U noarpynmnsl. Ilepuonuueckas cucteMa Kak CIpaBOYHOE IOCOOME MMl MOJTy4YEHHS
CBEJICHUN O XUMHYECKUX DJIEMEHTaX.

JdemoncTpanun. 1. Moaenn pas3indHbIX IPOCTHIX U CIOKHBIX BELECTB.

2. Komtekius CTEKIITHHOM XUMUYECKOM rocyabl. 3. Koymeknus MmaTepualioB U U3AEIIANA U3 HUX Ha
OCHOBE aJltOMMHHUI. 4. B3aumonelicTBue MpaMopa ¢ KUCIOTOM ¥ IOMYTHEHUE U3BECTKOBOU BOBI.
JlabopaTopubie omnbIThl. 1. CpaBHEHHE CBONCTB TBEPIAbIX KpPUCTANIMYECKUX BEIIECTB U
pacTBopoB. 2. CpaBHEHHME CKOpPOCTH HCIApEeHHs BOJbl, OJEKOJIOHA W ATHIOBOIO CIHpTa C
¢unbTpOBaANIbLHON OyMaru.

CrapTOBBIIl KOHTPOJIb.

ATOMBI XUMHYECKHX 3JIeMEHTOB

ATOMBI Kak (opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMEHTOB. OCHOBHBIE CBEICHHS O CTPOEHUH
aToMoB. Jl0Ka3aTenbCTBa CI0KHOCTH cTpoeHust aToMoB. OnbiTel Pesepdopaa. [lnanerapuas moaens
CTPOEHHS aToMa.

CocTtaB aTOMHBIX sJ€p: IPOTOHBI, HEUTpoHbl. OTHOCUTENBHAs aToOMHas Macca. B3anMocBs3b
MOHATUH IIPOTOH», KHEUTPOH», «KOTHOCHUTEIIbHAsL AaTOMHAsl MACCa».

W3meneHnue ynciaa mpoTOHOB B sjpe aToMa — 00pa30BaHUE HOBBIX XMMUYECKHX 3JIEMEHTOB.
M3MeHeHne uunciaa HEWTPOHOB B sAape aToMa — oOpasoBaHue u30TONOB. CoOBpEeMEHHOE
OIPECIICHUE TOHATUSA «XUMHUYECKHM 31eMEeHT». M30TOombl Kak pa3sHOBUAHOCTH aTOMOB OIHOIO
XUMHUYECKOI'0 JIEMEHTA.

OnexTpoHbl. CTpOEHHE IEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJbIX NIEPHOIOB.
[TonsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonuueckas cucreMa XuMU4eckux siaemeHToB J[. V. MenneneeBa M CTpoeHHE aTOMOB —
(¢u3nUecKuii CMBICI TOPSIIKOBOTO HOMEpa AJIeMEHTa, HOMEpa TPYIIIbI, HOMepa IMepro/a.
M3MeHeHHe yKcia 3JeKTPOHOB Ha BHELIHEM 3JIEKTPOHHOM YpOBHE aTOMa XMMMYECKOI'O JIEMEHTa
— o00pa3oBaHHE TOJOXHUTEIBHBIX W OTPHULATENFHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMHU
METAJUIOB M HeMeTaJuloB. [IpHunHBl M3MEHEHHsS MEeTAJUIMYECKUX M HEMETaJTIMYECKUX CBOWMCTB B
nepuoaax u rpymmnax. O6pa3zoBanue OMHAPHBIX coenuHeHui. [ToHsTHe 00 MOHHOHN CBsI3U. CXEMBI
00pa30BaHUs HOHHOH CBSI3H.

B3anmMopelicTBIE aTOMOB 3JIEMEHTOB-HEMETAJUIOB MEXIy CO00H — 00pa3oBaHHME JIByXaTOMHBIX
MOJIEKYJl HpPOCThIX BellecTB. KoBajeHTHas HemoispHas XHWMHUYECKas CBs3b. OJEKTPOHHBbIE U
CTPYKTypHbIe (hopMyiel. B3zaumoseiicTBue aToMOB HEMETaNIOB Mexay co0oil — oOpa3oBaHue
OMHApHBIX COEAMHEHHH HEeMeTa/oB. DJEKTpOOTpULaTeIbHOCTh. KoBaleHTHas MOJsipHast CBA3b.
[loHsTHE O BAJIEHTHOCTH KaK CBOWCTBE aTOMOB OOpPa30BbIBATh KOBAJIECHTHBIE XUMHYECKHE CBSI3U.
Cocranenue ¢popMys OMHAPHBIX COCTUHEHUH 110 BaJIEHTHOCTH.

HaxoxxneHne BaleHTHOCTH 110 (popmMyIie OMHAPHOTO COCTUHEHHSI.

B3auMoneiicTBe aTOMOB METAJUIOB MEXay co00i — o0pa3oBaHME METANIMYECKUX KPUCTAJIIOB.
[IoHsATHE O METAININYECKON CBSI3U.

JemoHcTpanuu. Mozienn aTOMOB XMMHYECKUX 3JeMEHTOB. [lepuoauueckas cucteMa XUMHYECKUX
anemeHToB J[. 1. MenneneeBa (pa3nu4nbie HOPMBI).

JlaGopatopuble onbIThI. 3. MojaenrpoBaHue NPUHIMIIA JEHCTBUS CKAaHUPYIOIIEro MUKpockona. 4.
W3rotoBnenune Mozeneit MojaeKysl OMHAPHBIX COETUHEHHM

Konrponbnas padora Nel

IIpocTsie BemecTBa
[lonoxxeHne meTaioB M HeMeTauioB B lleprognyeckod cucTeMe XUMUYECKHX JJIEMEHTOB /.
N.MenneneeBa. Bakneiimme mpocThie BEIIECTBA — METAUIbl (3KEIe30, ATIOMHHHMA, KaJbIHi,



MarHuii, Hatpwi, kamuii). OOmme Qu3nyeckre CBOWCTBA METAUIOB. BaxxHeWIme mpocThie
BEIlleCTBa-HEMETAUIbl, 00pa30BaHHbIE aTOMaMM KHUCIOpOJa, BOJAOpOJa, a30Ta, cepsl, (ocdopa,
yraepoja. MoseKyisl pOCThIX BEHIECTB-HEMETANIOB — BOJOPOJA, KUCIOPOa, a30Ta, IaJOreHOB.
OtHocuTenbHas MojekyssipHas Macca. CHnocoOHOCTP AaTOMOB XUMHUYECKHMX D3JEMEHTOB K
00pa30BaHUIO HECKOJBKUX MPOCTHIX BEIIECTB — AUIOTPONHs. AJIIOTPOMHBIE MOIUBUKAIIH
Kucinopoaa, ¢ocdopa, onora. Merauinueckue U HEMETAINYECKHE CBOMCTBA HMPOCTHIX BEILIECTB.
OTHOCHUTENBHOCTD ATOTO MOHSTHS.

Yucno Asoraapo. KomndectBo BemectBa. Monb. MomspHas wmacca. MonsdpHblii  00beM
ra3oo0pa3HbIxX BemecTB. KpaTHble eIMHUIBI H3MEPEHUs KOJIMYECTBA BEIlIECTBA.

PacueTsl ¢ KMCIIOIB30BAHUEM NOHATUN «KOJUYECTBO BEILECTBA», «MOJSPHAS Maccay, «MOJISIPHBIN
00BEM I'a30B», «UUCIO ABOrapo».

Jdemoncrpanun.  HekoTopsle MeTajipl M HEMETaUIbl C KOJIMYECTBOM BellecTBA | MOIb.
MoutsipHbiii 00BEM ra3000pa3HbIX BEIIECTB.

JlabopaTopHble ombITbl. 6. O3HakOMJIEHHE C KOJUIEKLUEH MeTauioB. 7. O3HaKOMIIEHHE C
KOJUICKIIUEN HEMETAIIIOB.

KontponbHas padora Ne2

CoeauHeHHs XUMHYECKHUX 3JIEMEHTOB

Crenenp okucneHus. CpaBHEHUE CTENEHM OKUCIEHHUS U BajeHTHOCTU. OmpeneneHue CTelneHu
OKHCJICHHS 3JIEMEHTOB B OMHapHbIX coequHeHusx. CocraBieHue (Gopmys OMHAPHBIX COEAMHEHHH,
o0umii cnoco0 ux Ha3BaHUM.

BunapHble coeTUHEHNsT METAJUIOB M HEMETAJUIOB: OKCUJIbI, XJIOpUIbl, cyibduast u np. CoctaBieHue
ux Qopmys. buHapHble CO€IMHEHHS] HEMETAUIOB: OKCHUJbI, JIETy4YHe BOJAOPOIHBIE COCIMHEHUS, UX
cocraB M Has3BaHudA. llpeacraBurenu OKCHIOB: BOJA, YIJIEKUCHBIA a3, HETalleHas H3BECTb.
[TpencraBuTeNn JETYYHX BOJOPOAHBIX COEAUHEHUMN: XJIOPOBOIOPO U aMMUAK.

OcHoBaHMsl, X COCTaB U Ha3BaHUA. PacTBopuMoOcTh OcHOBaHMil B Boje. [IpeacraBurenu menoyei:
TUIPOKCH/IBI HATPUS, Kanus U Kanblus. [loHsaTHEe 00 MHIMKATOpax U KaueCTBEHHBIX PEaKIMSIX.
Kucnotel, ux coctaB u Ha3zBanusg. Knaccudukanus kucior. [IpeacraBurenu KHCIOT: cepHas,
coJisiHas, a3oTHad. [lonsrue o mkane kucnotHocTH (1kana pH). I3MeHeHne okpacku MHIUKATOPOB.
Conu Kak TPOU3BOAHBIE KHUCIOT M OCHOBaHMiL, UX COCTaB M Ha3BaHUS. PacTBopuMOCTb conieil B
Bojie. [IpencraBurenu comneit: xiopua HaTpus, KapOoHAT U GocdaT KaIbIus.

AMopdHBIE U KpUCTATNINYECKUE BEIIECTBA.

MexMoneKyIapHble B3aUMOJAEHCTBUSA. THUIBI KPUCTAJUIMYECKUX PELIETOK. 3aBUCHUMOCTbH CBOMCTB
BEIIECTB OT TUIOB KPUCTAIUTMUECKHUX PEUIETOK.

Uuctble BemectBa U cMecu. [Ipumepsl KHAKMX, TBEPIBIX M Ta3000pa3HbIX cMeced. CBoiicTBa
YHUCTBIX BEIIeCTB U cMecell. MIx coctaB. MaccoBas u 00beMHast 101 KOMIIOHEHTa cMecHu. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHATHS «IOIIS».

Jdemonctpanun. OOpasibl OKCHIOB, KHUCIOT, OCHOBAaHHMW U coyieil. Monenn KpUCTAUTMYECKUX
pelIeTOK XJIopuAa HaTpus, anMasa, okcuaa yrieponaa (IV). KucnoTHo-mienouHble MHAMKATOPHI,
U3MEHEHHE WX OKpaCKH B PA3MYHBIX Cpelax. YHHBEpPCAIbHBI WHAMKATOP U U3MEHEHHUE €ro
OKpacku B pa3nuuHbIxX cpenax. [llkana PH.

JlaGopaTtopuble onbIThl. 8. (O3HAaKOMJIEHHWE C KOJUIEKIMEH OKCUAOB. 9. O3HakOMIJIEHHE CO
cBorictBamu ammuaka. 10. KauectBennast peakuust Ha yriaekucibiii ra3. 11. Onpenenenue pH
pPacTBOPOB KHCIOTHI, IIEJ04YM U BOAbL. 12. Ompenenenue pH JMMOHHOTO U SOJIOYHOTO COKOB Ha
cpese mioAoB. 13. O3HakoMIIeHHE ¢ KoJuiekiueln coneil.14. O3HakoMJIeHUE C KOJUIEKIMEH BEIIECTB
C pa3HbIM THUIIOM KPUCTAIIIMYECKON pemieTku. M3roToBneHue Mojieneil KpucTauIndyecKuX pPerieTokK.
15. O3nakomiieHHE ¢ 00pa3110M FOPHON OPOJIBI.

Konrtponbnas pabora Ne3

HN3menenust MPpOUCXOadAIIHe C BE€IEeCTBaAaMH
ITorsarue ﬂBHGHI/IfI, CBA3AHHBIX C USMCHCHUAMHU, IIPOUCXOAAIIUMU C BEIICCTBOM.



SIBneHus, cBsi3aHHbIE C U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUS BELECTBA MPHU MTOCTOSHHOM €ro
coctaBe, — (Qu3ndeckue sBiaeHus. Ousnueckue sIBICHUS B XUMUU: TUCTUILIISAIMS, KPUCTAIUTH3AIHS,
BbIIIApMBAaHNE U BO3TOHKA BEILECTB, (PUIBTPOBAHUE U LIEHTPUPYTUpOBaHUE. SIBIECHNUS, CBSI3aHHBIE C
M3MEHEHUEM COCTaBa BEUIECTBA, — XUMUYECKHUE peakuuu. [Ipu3Haku U ycloBUsS NPOTEKAHMS
XUMUYECKUX peakiuil. Beljenenne TemioTel U cBeTa — peakuuu ropeHus. [loustue 06 5k30 - u
SHIOTEPMHUUYECKUX PEAKIIMSIX.

3aKOH COXpaHEHUS Macchl BEIIECTB. XHUMHUYECKHUE YypaBHEHHSA. 3HAUCHHE MHJEKCOB H
k03 Punnenton. CoctaBieHue ypaBHEHUH XUMUYECKUX PEaKIUii.

PacueTsl Mo xuMHueckUM ypaBHEHHsIM. PerieHue 3aj1ay Ha HaXOXIAEHHE KOJIMYECTBA, MACChl WIH
o0beMa MPOAYKTa PEeaklUu MO KOJMYECTBY, Macce WM 00bEeMy MCXOAHOro BeliecTBa. Pacdersl ¢
HCIIOJIb30BAaHUEM IOHATHUS «I0JIsD», KOTJIa MCXOJAHOE BEIIECTBO JaHO B BHUJE PacTBOpPA C 3aJJaHHOMU
MaccOBOH J0J1€ paCTBOPEHHOIO BEILIECTBA WJIM COIAEPKUT OIIPENETICHHYIO OO IPUMECEH.
Peakuuu pasnoxenus. IlpencraBieHne O CKOPOCTH XHUMHUYECKMX peakuuil. KartamuzaTtopsl.
®epmentsl. Peakuuu coenunenus. Karanutuueckue U HeKaTalUTUYECKUE PEAKIIMU, OOpaTHUMbIE U
HeoOpaTtumble peakuuu. Peakuuu 3amenienus. P akTHBHOCTH METaJJIOB, €r0 MCIOJIb30BaHUE IS
IIPOrHO3MPOBAHMS BO3MOYKHOCTH IIPOTEKAHUS PEAKLUN MEXIY METaulaMU U KHUCIOTaMH, pPeaKIMi
BBITECHEHUSI OJHUX METAJUIOB M3 PAacTBOPOB UX coJied JIpyrumu MeTaiiamu. Peakuun oOmeHa.
Peakuuu HeliTpanu3auuu. Y clI0BUs NPOTEKaHUS peakiiii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XMMUYECKHX PEaKIUMi Ha IPUMEPE CBOMCTB BOABI. Peakuus pasiioKeHUs — DJJIEKTPOJIN3
BO/Abl. Peakuuu coequHeHMsT — B3aUMOJEHCTBUE BOJBI C OKCHJAMU METAJUIOB U HEMETAJIIOB.
VYcnoBue B3aMMOIEHUCTBUS OKCUIOB METAJUIOB M HEMETALIOB ¢ BOAOW. IloHATHE «THIPOKCHUIBD).
Peakuuu 3amemnieHuss — B3auMoJIeiCTBHE BOJIbI ¢ MeTaulaMu. Peakiuu oOMeHa — THIIPOJIH3
BELIECTB.

JdemoncTpauuu. Ilpumepsl Qusnueckux sBICHUN: a) IUIaBiIeHHE NapaduHa; 0) pacTBOpeHHUE
OKpAaILIEHHBIX coyiei; B) Aud@y3ust OymucThiX BemiecTB. lIpuMepbl XMMHUYECKUX SIBJICHUH: a)
ropeHrue MarHus; 0) B3auMOJCIHCTBUE COJITHOW KHMCIOTHI C MPAaMOPOM WJIM MEJIOM; B) IOJIyu€HHE
ruapokcuaa meau (II); r) pactBopeHne NoayyeHHOro THAPOKCHIA B KUCIOTax; 1) B3aUMOJECICTBHE
okcuaa meau (II) ¢ cepHoil KMCTIOTOI MpH HAarpeBaHUU; €) pa3lioKeHHE MepMaHTraHaTa Kajius; 3)
B3aMMOJIEIICTBYE pa30aBIEHHbBIX KUCIOT ¢ METAJIJIaMH.

JlaGopatopubie onbIThl 16. [IpokanuBanue Meau B TUIaMEHHM CIUPTOBKH. 17. 3amenieHne Meau B
pactBope xnopuaa meau (I1) sxenesom.

KoHnTtponbHas pabota No4

IIpakTukym 1.

IIpocreiimme onepanuu ¢ BemecTBOM — PACIIPEAEIEHBI IO TEMaM:

1. IIpaBuna TexHUKH O€30MACHOCTU MPH paboTe B xuMHueckoM kabuHete. [Ipuembl oOparienus c
1a060paTOPHEIM 000PYIOBAaHUEM M HarpeBaTeIbHBIMU puOopamu - Tema Nel.

2. HabGmroneHusi 3a U3MEHEHHUSIMH, TIPOUCXOISIIMMU C TOPSIIEH CBEYOW, U UX OMHCAHHE — TeMa
Ne4.

3.04ncTKa 3arpsi3HEHHOM MMOBAPEHHOM cosii — Tema Ne3

4. Ilpu3Haku XUMUYECKHUX peakiuii — tema Ne 4

5. IlpuroToBieHue pacTBOpa caxapa M pacdyeT ero MacCoBOM 10711 B pacTBope — Tema Ne3

PactBopenne. PacTBopbl. CBolicTBa paCTBOPOB 3J1€KTPOJINTOB

PactBopenne kak ¢Qusuko-xumudeckuil mpouecc. IloHdarue o ruapatax M KpHUCTaUIOTHIpaTax.
PactBopuMocTb. KpuBBIE pacTBOPMMOCTH KaK MOJENb 3aBUCHUMOCTH PAaCTBOPUMOCTH TBEPHBIX
BELIECTB OT Temueparypbl. HachlllieHHbIE, HEHACBIILIEHHBIE U MIEPECHIIICHHBIE PACTBOPBI. 3HAUCHUE
pPacTBOPOB ISl MPUPOABI U CEIBCKOTO X035MCTBA.

[TonsTHE 00 HSIEKTPOIUTHUECKON AMCCOLMALMM. DJEKTPOJIUTHI M HEIEKTPOJIUTHL. MexaHu3m
JUCCOLMALMI 3JIEKTPOJIMTOB C Pa3InYHBIM XapakTepoM cBsA3U. CTeneHb 3JIEKTPOIUTHYECKON
muccounanuu. CUiIbHbIE U c1a0ble 3JEKTPOIUTHI.



OCHOBHBIE TIOJIOKEHHSI TEOPUH AIEKTPOJIUTUUECKON nucconnanvu. VloHHbIe ypaBHEHMS PEAKIIHiA.
Peakiuu obMeHa, uaymye 10 KOHIA.

Kiaccugukanus HOHOB U UX CBOHCTBA.

Kucnotel, ux xnaccudukamus. Jlucconmmanus KHCIOT M HX CBOWCTBA B CBET€ TEOpUU
ANEKTPOJIUTUYCCKON  Aucconmanuu. MoOJeKynsipHble W  WOHHBIE  YpPaBHEHUS  pEaKIIHil.
B3aumoneiicTBue KUCIOT C MeTaUlaMH. OIEKTPOXUMHYECKHH psif HANpsHKeHWH MEeTaslloB.
BzaumonelicTBue KHCIOT C OKCHAAMH METAJUIOB. B3aumMoJeicTBHE KHCIOT C OCHOBAaHMSAMH —
peakiusi HeWTpanu3auuu. B3aumonelcTBue KHCIOT C colisiMd. lVcmonb3oBaHuE TaOJUIIBI
pacTBOPUMOCTH IS  XAapAaKTEPUCTUKH XUMHUYECKHX CBOMCTB KHCJIOT. (OcCHOBaHUS, WHX
knaccudukanus. Jlucconuanus OCHOBaHWN M UX CBOMCTBA B CBETE TEOPUHU DICKTPOIUTUYECKON
nuccounanuu. B3aumoneiictBue ocHoBaHui ¢ consimu. VMcnonbp3oBanue Tabauipl pacTBOPUMOCTH
JUISL XapaKTEePUCTUKA XMMHUYECKUX CBOMCTB OCHOBaHUM. B3amMopeicTBue 1ieiaouell ¢ OKCHUAAMHU
HEMETAJIJIOB.

Conu, ux pAuccolMalvsi W CBOWCTBA B CBETE TEOPUHM HIIEKTPOJIUTUUYECKON JUCCOIMAIUU.
B3aumopeiictBue coneil ¢ mMeTayuiaMud, OCOOCHHOCTH JITHX peakmnuil. BizammonercTBue comieit ¢
comsiMu. Mcnonp3oBaHue TaOMUIBI PACTBOPUMOCTH [UISl XapaKTEPUCTUKH XUMHUYECKUX CBOWCTB
COJICH.

O06o00611eHne cBeieHuit 00 oKcHIax, UX KiIacCu(UKaui U CBOUCTBAX.

['eneTndeckue psiapl  MeTaula W HeMeTauia. ['eHeTMdeckas CBsI3b  MEXKIy Kiaccamu
HEOPTraHWYECKHUX BEILECTB.

OKHUCIUTENEHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

Onpenenenue cTeneHedl OKUCICHUsS ISl DJIEMEHTOB, OOpa3yIOIIUX BEIIECTBA PAa3HBIX KIACCOB.
Peakiiun woHHOro OOMEHAa W OKHCIHMTEIbHO-BOCCTAHOBUTENBbHBIC peakiuu. OKUCIUTENh U
BOCCTAHOBUTEJb, OKHUCJIEHUE U BoccTaHoBiIeHUE. (CoOCTaBlIeHHE YPAaBHEHHMM OKHUCIHMTEIIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUA METOJIOM JIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEUIECTB — METAIOB U HEMETAJIOB, KUCIIOT U COJIEH B CBETE€ OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMA.

JemoncTpanuu. VcnbiTaHue BEMIECTB M WX PACTBOPOB HA 3JIEKTPONPOBOIHOCTh. 3aBUCHUMOCTH
ANEKTPOIPOBOJHOCTH YKCYCHOM KHUCJIOTBHI OT KOHLIEHTpaluu. B3auMoJelCcTBUE IIMHKA C CEPOW,
coyistHOM kucioTou, xmopuaom meau (II). 'openne maraus.

JlabopaTropHsbie onbIThl 18. [lonyyeHue HEpacTBOPUMOTO THAPOKCHIA M B3aUMOJECHCTBUE €ro C
kucioramu. 20. B3anmMonelcTBHe KUCIOT ¢ OcHoBaHusgMu. 21. B3anMomelcTBHE KHCIOT C
oKcuJaMu MetauioB. 22. B3zaumogeiicTBue KUCIOT ¢ MeTtauiaMu. 23. B3anmMoaeiCcTBHE KHCIOT C
coiaMu. 24. BzaumonencTBue mieiioueil ¢ KuciaoTtaMu. 25. BzaumogeiicTBre menoued ¢ OKCuIaMu
HeMmeTalsioB. 26. B3aumopeiictBue menodeit ¢ conssmu. 27. [loayueHnne u cBOHCTBAa HEPACTBOPUMBIX
ocHoBauuil. 28. BsaumopmeicTBHE OCHOBHBIX OKCHUIOB ¢ KucioramMu. 29. BsaumoneiicTtBue
OCHOBHBIX OKCHIOB ¢ Bogou. 30. B3ammoneicTBHE KHCIOTHBIX OKCHJIOB C IieiodamMu. 31.
B3auMoeiicTBHe KHUCIOTHBIX OKCHUIOB C BOmoH. 32. BzaumonelcTBue coneil ¢ KHUCIOTaMHU. 33.
BzaumoneiictBue cojieil ¢ menouamu. 34. B3aumoneiictBue cojieil ¢ coissMu. 35. B3anmoelicTBre
PacTBOPOB COJICH C METAJJIAMHU.

KonTponbHas padora Ne5

IpakTukym 2. CBoiicTBa pPacTBOPOB 3JIEKTPOJUTOB  — TPOBOJAUTCA MPU H3YYEHUU TEMBI:
«PactBopenue. PactBopbl. CBOICTBAa paCTBOPOB 3JIEKTPOIUTOBY

6. VYcnoBust TeUCHUS XUMUYECKUX PEAKITUH MEXTy PaCTBOPAMH JIEKTPOJIMTOB JI0 KOHIIA.

7. CBoOMCTBa KHCIOT, OCHOBAHUM, OKCHJIOB U COJICH.

8. Pemenne skciepuMeHTAIBHBIX 3a71a4.



MartepuaabHO-TeXHHYECKOe oDecredyeHue

HaumenoBanus 00bEKTOB U CpCACTB MATCPUATIBHO-TCXHHUYCCKOI'O oOecreyeHus

bubanoreunblii poHx (KHUTONEYATHASI NMPOAYKIMS)

Y4eOHO-MeToqUYEeCKHE KOMILJIEKThI
(mporpammbl, yueOHHUKH, pabodre TeTpaIu, TECTHI).
Jlumepamypa:
> Ocnognas:
1.I'a6puensn O. C., SmykoBa A. B. Pabouas Tetpanp. 8 k 1. K yue6nuky O. C. ["'abpuensna
«Xumust.8». — M.: [Ipoda, 2016.
Terpanp ans 1a0OPATOPHBIX OIMBITOB M MpaKTH4YeCKUX pador k yueOHuky O.C.I'abpuensHa
«Xumus .8 kmace» [Nabpuensn O.C., Kynmosa A.B.-M.: [Ipoda, 2017.

> Jlononnumenvna:

1. I'abpuensn O. C., BockoboiinukoBa H.IL., SmykoBa A.B.. HacTonpHast kHUra yuuTesns.
Xumus. 8 ki1.: Meronauueckoe mocodue. — M.: IIpoda, 2016.

2. Xumus. 8 xi.: KoHTposibHBIE W MpoBepouHbie paboThl k yueOHukKy O. C. 'abpuensaa
«Xumus. 8 / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u n1p. — M.: JIpoda, 2009 .
3.I'abpuensan O. C., BockoOoitnukoBa H. I1. Xumus B Tecrax, 3agadax, yNpaKHECHHSX.
8— 9 k1. — M.: [Ipoda, 2016 .

Oo6opynoBanue Kiacca

Krnaccuast mocka ¢ HabopoM mpUCocoOIeHHUEM JIJIst KPEeTUICHUs TaOuIl.
HoyTtOyxk.

[Ipoexrop.

NHTepakTBHAsA JOCKA.

Y4eHUYECKHUE CTOJIBI IBYXMECTHBIC C KOMILJICKTOM CTYJIBEB.

CTOJT yUYUTENBCKUI

[kade! 1 XpaHeHUsT Y4COHUKOB, TUIAKTHICCKUX MAaTEPUAIIOB, ITOCOOHIA.




TEMATHYECKOE IVIAHUPOBAHHUE 11O YYEBHOMY IIPEJIMETY «XUMUS»

(8 kimacc)

Ne | Koa. | Tema IlnanupyeMble IpeAMeTHBIE pe3y/IbTaThl

4acoB

BBEJEHUE

1 1 XUMUSA-4aCTh €CTECTBO3HAHUSI. 3HaTh TOHATUS «XHUMHUS», «BEIIECTBOY,
[Tpenmer xumuu. Bemectna. «IIpOCTOE BEIIECTBOY, «CIIOKHOE

BEILIECTBOY»; IpaBwiIa noseneHus u Tb mpu
paboTe B KAOMHETE XUMHH.

YMeTh NpUBOIUTH NPUMEPHI (PU3MUECKHX
Tel, XUM. BeUIecTB, HX (U3HUECKHE
CBOMCTBA.

2 1 [IpeBpamenuss  BemectB.  Ponb | 3HATh HOHATHS XUMHUYECKHE U (PU3NUECKHE
XUMUU B KU3HU YEJIOBEKA. SIBJICHUS, «XUMUYECKHUE CBOMCTBAY;

YMeTh NpUBOIUTH MPUMEPHI (PU3MUECKHUX
TeI, XUM. BEHIeCTB, WX (U3HUECKUE
CBOMCTBA.

3 1 3HaKU XUMUYECKUX HJIEMEHTOB. 3HaTh _XUM. TOHATHE: XHUM. D3JEMEHT,
[Tepuonuueckas tabnuma | ctpykrypy I1C
JI.M1.Menneneena. YMeTh Ha3bIBATh: XUM. DJIEMEHTHI.

4 |1 XuMHUECcKue dopmynbl. | 3HATh  3HAKM XHUMHYECKHUX DJIEMEHTOB;
OTHOCHUTENIbHBIC aTOMHas M | YMETh YWTaTh XUMHUYECKHE (HOPMYIIbI,
MOJIEKYJISIpHAs MACCBI. HaxO0JIUTb OTHOCHUTEIIbHYIO_AaTOMHYI0 Maccy

o [1C

5 |1 Pacuetst o XUMUYECKUM | YMETh  BBIUYUCIATH MacCOBYIO  JIOJIO

bopmyam XUMHUYECKOTO dJeMeHTa 1o  Qopmyle
BElIECTBA

6 1 CrapTtoBblil KOHTpOJb (Nel) YMeTb NpeoCTaBIIATh CBOIO HHPOPMALIHIO

7 1 XapakTepucTHUKa BEMIECTBA 1O €Tro
XUMHUYECKOH opMmyie

8 1 [Tpaktuueckas pa6ora Nel Ilpuems! | 3Hate mnpaBuna no Thb mnpu pabore B
oOpamernss ¢ 7a0OpaTOPHBIM | KAOWHETE XMMUHU.
obopynoBanuem. Th. YMeTh oOpamaTees:

C XHUM. THOCYyIOH u  J1ab0paTOpHBIM
000pyI0BaHUEM

ATOMbBI XUMHNYECKHUX 2JIEMEHTOB

9 1 OcCHOBHbBIE CBEACHHS O CTPOCHHH | 3HATH CTPYKTYPY MEPUOANUECKON CHCTEMBI,
aTOMOB. (Gu3HYECKUN CMBICT TIOPSIKOBOTO HOMEpa,

MOHSITHE «U30TOMbB). YMETh ONPEAEIATh 10
[IC 3apsg snapa aroma, 4HMCIO IHPOTOHOB,
HEHUTPOHOB B  sApe, oOOIIee  YHUCIO
AJIEKTPOHOB B aTOME

10 |1 Xumuueckui anemMeHT. M30Tomnbl 3HaTh MOHITHE «U30TOIBD.

YMmers ompenensate no IIC 3apsn smpa
aToMa, YHMCJI0 TPOTOHOB, HEUTPOHOB B fAJIpe

11 |1 DIIEKTPOHBI. Crpoenue | 3HATh MOHATHUS «IHEPTETUUYECKUN YPOBEHBY,
ANEKTPOHHBIX 000JI0YEK ATOMOB. «opOuTaNb»._ YMEThb COCTaBISTh: CXEMBbI

CTPOEHUSI aTOMOB MEPBBIX 20-TH AIEMEHTOB
nepuoanyeckoit cucremsl /.M. Menneneena




12 |1 ONEeKTPOHHBIE u | [IpoananusupoBaTh CTPOEHHUE AIEKTPOHHON
3JIEKTpOHHOTpaduuecKre 000J0YKe atoMa M JHEPreTHYECKHX
KOHQUTypalii  aTOMOB  MallbIX | YPOBHEH. Paccmotpets CTpOCHUE
HEPUOJIOB. 3JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB

No 1-20. ChopmynupoBaTh NpeAcTaBICHUE
O  3aBEpPIIEHHOM ¥  HE3aBEepIICHHOM
DHEPTeTUYECKUX YPOBHIX

13 |1 ITepuoaunueckas cucTtema | 3HaTh EPUOJINYECKUIN 3aKOH
XUMUYECKUX 3JIEMEHTOB U | OOBACHATH: (U3UYECKUH CMBICI aTOMHOI'O
CTPOEHHE aTOMOB. (MOpsIKOBOrO) HOMEpa XHUM. 3JIEMEHTa,

HOMEPOB TPYNI U MEPUOJIOB, K KOTOPBIM
3JIEMEHT TNPHUHAUIEKUT B IEPUOJUUECKON
CUCTEME
14 |1 Knaccudpukamus xum. s1eMeHTOB. | OOBICHATE: (PU3UUECKUI CMBICT aTOMHOTO
M3MeHeHne CBOWCTB 3JIEMEHTOB. (mOpsAaKOBOrO) HOMEpa XHM. 3JIEMEHTa,

HOMEPOB TPyHI U MEPUOJIOB, K KOTOPBIM
JIEMEHT MNPHUHAUIEKUT B IEPUOJUUECKOU
CUCTEME

15 |1 Honnas cBsI3b 3HaTh MOHSATHS: WOH, 3apsij MOHA, WOHHAS
CBSI3b;__YMETh _TIOKa3bIBaTh 0Opa3oBaHUE
VMOHHOM CBsI3M Ha TUIMYHBIX pUMeEpax

16 |1 KoBasneHnrtHas HenossipHast CBSI3b 3HaTh OMNpeAeyeHUus] KOBAJIEHTHOW CBS3H,
BAJICHTHOCTH; YMETb COCTaBISATh CXEMY
0o0pa3oBaHMsl KOBAJIEHTHOH  HEMOJISIPHOU
CBSI3U, COOTBETCTBYIOLIUE CTPYKTYpPHBIE
(bopMyJIBl, ONpEAeNsiTh KPAaTHOCTh CBSA3H.

17 |1 DIIEKTPOOTPHULIATENHHOCTD. 3Hate noHATHsA: DO, CTENEeHb OKHUCIEHUS;

KoBasneHnrtHas nosspHas cBs3b. YMETb _COCTaBJIATH CXEMBI 00pa3OBaHHUS
KOBQJIEHTHOH CBSA3M, MOKA3bIBaTh CMELCHHUE
AJIEKTPOHHOMW INIOTHOCTH.
18 |1 Meramnueckas CBA3b. 3HaThb MIOHATUSA: XUM. CBS3b
MeTaJlJIn4yecKasi: YMETb ONPEIeNiTh:_ THUI
XHUM. CBSI3H, COCTaBJIATh CXEMBI
00pa3oBaHMsI CBSI3H.

19 |1 O6oOmienne W cucteMaTH3alys | XapaKTepH30BaTh: XUM. 3JeMeHThI (0T H 1o
3HaHUH 10 Teme AtTombl xuM. | Ca) Ha OCHOBE UX TIOJOXKEHUS B
JJIEMEHTOB. nepuoanueckon cucreme [[.M.Menneneesa

1 0COOEHHOCTEHN CTPOEHHUS X aTOMOB.
20 |1 Konrponsnas padora Ne2 mo teme | YMeThb OOBSICHATD 3aKOHOMEPHOCTH
ATOMBI XHM. DJIEMEHTOB. W3MEHEHHS CBOICTB DJIEMEHTOB MaJbIX

MEpUOJIOB u TJIaBHBIX HOJTPYIIIT;
ONIPENeNIATh THUN XHUMHYECKOW CBSI3M B
BEIIECTBE

IMPOCTBIE BEHIECTBA

21 |1 ITpocTeie BelecTBa — METAILIBI. 3HaThb OOmme (usnyeckne CBOWCTBA
METaJUIOB, OCOOCHHOCTH CTPOEHHSA UX
aTOMOB. YMETb XapaKTepU30BaTh:
CBs3b MeXJay COCTaBOM, CTPOEHHEM U
CBOMCTBAMM MPOCTHIX BELIECTB METAIIOB

22 |1 [TpocTbie BemecTBa — HEMETAIbl. | 3HATb OCOOEHHOCTH CTPOEHHUS aTOMOB
Annotponus. HEMETAJIJIOB, COCTaB BO3/yXa, YCIOBHS

peaKIMy FOPeHHUs U ee MpeKpaleHus Y MeTb




XapaKTepU30BaTh:

CBs3b MCXKAY COCTaBOM, CTPOCHUCM U

CBOWCTBaMH MPOCTHIX BEIICCTB
HEMETaJLIOB.
23 |1 KomnuectBo BemectBa. ModigpHasi | Y MEHHE BBIYUCIISTH:
macca. KonnyecTBo BemiecTBa 1mo mMacce, maccy o
KOJIMYECTBY BEIIECTBA, YUCIY YacTUI].3HATh
MOHSATHUSA: MOJIb, YUCIIO ABarajapo.
24 |1 MossipHbIii 00bEM Ta30B. YmeTp IPOU3BOJUTH  pPacyeTbl  C
ucnonb3oBanueM mousatuii N, M, Vi, Na
25 |1 Pemenue 3az1a4y no  TeMme | YMeThb IPOM3BOJUTH  pPacyeTbl  C
KOJINYECTBO BEIECTBA. ucnonb3oBanueM mousatuii N, M, Vi, Na
26 |1 O6oOmenne wu cucreMatu3anus | 3HaTb  HOHATHS ~ «MoOnb»,  «MOJSIpHAs
3HAHMU O MIPOCTHIX BEIIECTBAX. Maccay, «MOJISAPHBIA 00beM».
YMeTb BBIYUCIATH KOJMYECTBO BEIECTBA,
Mmaccy, 00beM IO M3BECTHOMY KOJIMYECTBY
BEIIECTBA. Macce, 00beMy
27 |1 Konrponsnast pabora Ne3 mo teme

IIpocTsle BemecTna.

COEJMHEHUA XUMHNYECKHUX 9JIEMEHTOB

28

1

CreneHp OKUCICHUS.

YMeTb ompenensiTb CTeNeHb OKHCICHUS IO
[1C, no dhopmyne GMHAPHOTO COCAMHEHUS U
COCTABJIAITh (hopMyIbI OMHApPHBIX
COEAMHEHUH 10 CTENEeHU OKHUCIICHHUSI.

29

bunapueie coenunenus. Jletyuue
BOJIOPOJHBIE COEITUHEHUS.

YMeTh onpenensTh CTENEeHb OKUCICHHS I10
[1C, mo dbopmyne GMHAPHOTO COSAMHEHUS U
COCTAaBJIAITh (hopMyIbI OMHApPHBIX
COEMHEHUH M0 CTENeHN OKHUCIICHHUS

30

OKcuanl

3HaTh MOHATHSA: CIIOKHBIC BEIIECTBA, HX
KJIACCU(UKAIIHIO.

YMeTh onpeenaTh:

Cocras BemecTs 1o hopmysie

YMeTh Ha3bIBaTh OKCH/IBI

OIIPEIEIATH:
Cocras BemiecTB 1o opmyse

31

OcHOBaHUS

3HaTh CHMBOJMKY:__(OpMYJBI, COCTaB H
Ha3BaHMs OCHOBAHUM

YMeTh Ha3blBaTh:_OCHOBAHUS; ONPEIEIATh
IieJIo4b € I[OMOIIBI0  KAa4eCTBEHHOM
peakuuu

32

Kucnortsl.

YMeTh pacno3HaBaTh ONBITHBIM ITyTEM:
pPacTBOPBI KUCIIOT U IIEJI0YEH, Ha3bIBATh
KHCJIOTBI.

3HaTh XUM. CHMBOJIUKY:_(hOPMYJIBI, COCTAB U
Ha3BaHUs KUCIIOT

33

Comnnu.

3HATh XUM. CHMBOJHUKY: (DOPMYJIbI, COCTaB U
Ha3BaHUs COJIEN.
YMeTh Ha3kIBaTh: COJIH.




34 |1 OcHoBHbIE KJIacChl | YMETh NOpENeNsiTh: COCTaB BELIECTB IO
HEOPraHMYECKUX BEIECTB. dbopMyInie, NPUHAANEIKHOCTh BEIIECTBA K
OTNIPENICICHHOMY  KJIacCy  COEIMHEHHH,
CTETICHb OKHUCJICHUS  DJIEMEHTOB B
COCIMHEHUH.
35 |1 AMop¢HBIE W KpPHCTAIMYECKHE | 3HATh THUMBl KPUCTAJUIMYECKUX PELIETOK.
BELIECTBA. YMeThb HazbIBaTh MpPHUMEpPHl BELIECTB C
pa3HbIMU TUTIAMU KPUCTAJTUIECKUX
pElIeTOK, X (hHU3MYECcKHue CBOICTBA.
36 |1 Yuctple BemectBa M CMECHU. | 3HATh 3HAUYEHUE CMECEH B IPUPOJIE U KU3HU
Pa3nenenue cmeceil. 4eJioBeKa, COCcO0bI pa3/ieIeHHs CMecei.
37 |1 [TpakTuaeckas pabota Ne2 | Ymetb obOparmarscs:
OuucTka MOBapEHHOM COH. C XUM. TOCYIOU U J1a00opaTOPHBIM
000pyIOBaHUEM.
Ymers  HaOmogaTth, — Jenarth  3allUCU
HAOJI0/ICHUH ¥ BBIBOJIBIL.
38 MaccoBas W o0oObeMHass J0JiA | YMEHHE BBIYUCIIATH
KOMIIOHEHTOB B CMECH. MacCOBYIO M 00BEMHYIO JIOJIFO0 IPUMECEH.
39 |1 PacueTsl, cBs3aHHbIE C IOHATHEM | YMEHHUE BBIUUCIATH
JIOJIN. MacCOBYIO H 00BEMHYIO JIOJII0 IPUMECEH.
40 |1 IIpaxTrueckas pabota Ne3 | YMers npou3BOAMTH pacyeTbl MaccOBOU
[IpuroroBnenue pactropa. JIOJTH, paboTtathb c 71a60paTOPHBIM
000pyJOBaHUEM; UCIOJIb30BATh
npuoOpeTeHHbIe 3HAHWSI W YMCHHSA B
MPAaKTUYECKON JeSITebHOCTH u
MOBCETHEBHON  JKM3HU:  TPUTOTOBIICHHS
PacTBOPOB 33/1aHHON KOHIIEHTPALIUH.
41 |1 VYpok-ynpaxHeHue o TeMme | YMeTh npuMeHsaTs 3YH
COEJMHEHUS XUM. JJIEMEHTOB.
42 |1 Kontponbnast padora Ned mo teme | YMeThb
CoenuHEeHUs: XUM. 3JIEMEHTOB. - HaxoJuTh CTETEeHb OKHCIICHHS,
OTIPENeNIATh KJIAaCC BEIIeCTBA, HA3bIBATh

BEILIECTBA U3YUYEHHBIX KJIACCOB
-BbaucnaTe MaccoByrO J0JIO BEIIECTBA B
pacTBope, BBIYHCIATH V. M ,V UCXOIHOTO
BEIIECTBA, COACPIKAIIETO MPUMECH

N3MEHEHUA, TPOUCXOJAIINUE C BEHIECTBAMUAX

43 |1 du3nYECKUE SBICHUS. 3HaTh TMOHATUA: XUMHYECKHE pPEaKIUH,
XUMHUYECKUE PEAKIUHU, YCIOBUS U | OK30- M HHAOTEPMUUYECKUE pEaKIuu. 3HaATh
MPU3HAKU UX MMPOTEKAHUS. CYII[HOCTb, MIpU3HAKU u yCIIOBUS

IIPOTEKAHUS PEAKIIUM.

44 |1 [IpakTnueckas pabora No4 | 3HaTh TNOHATHUS: XUMHUYECKHE PEaKIuu,
HaGmronenuss 3a W3MEHEHMSAMH, | 9K30- U DHIOTEPMUYECKHE PEaKkInH. 3HATh
OPOUCXOISAIIMMHA € TOPALIEH | CYUIHOCTS, MIPU3HAKU u yCIOBUS
CBEUO. IIPOTEKAHUS PEAKIIMM.

45 |1 3aKkoH COXpaHECHUS Macchl | 3HaTh onpeaeieHue XUMHYECKOTO
BEILIECTB. ypaBHEHUS.

XUMHUYECKUE YPAaBHEHHUSI.
46 |1 XVWMHUYECKUE YPABHECHHUSI. YMerb  paccTaBisaTh  KOI(PPUIMEHTHI B
YPaBHEHHUSAX PEAKLIUMN.
47 |1 Pacuetsl o XUMHYECKUM | BBIUHUCIISTE:

YPaBHEHHUAM

KOJIMYECTBO BEHIECTBA, O0BEM, Maccy IO




KOJIMYECTBY BEIIECTBa, Macce,
pEareHToB WU MPOAYKTOB PEaKIINH

o0BemMy

48 |1 Peaknun paznoxenus. 3HATh MOHSTHUE:
peaKIuu pasyioKEeHUs
YMeTb ompenensTh U COCTABIATh PEAKIIHH
Pa3IOKEHHUS. .
49 |1 Peaxnnu coequHeHUs 3HaTh OHATHE:
peaKIMK COeTUHEHUS
YMeThb ompenensaTh U COCTaBJIATh PEaKIuu
COCIMHCHHSL.
5 |1 Peaxnmu 3amemenus. Peaknuu | 3HATH HOHSTHE:
oOMeHa. Peakiinn 3amelneHus
YMeTh ompenesnsaTh U COCTaBJIATh PEaKIuu
3aMeEIICHHS. 3HATh IOHSTHS:
Peakniun  oOMeHa,  yCIOBUA  TCUYCHHS
peakuuii 10 KOHLAa
YMeTh onpeaensaTh
TUI XUMUYECKON pEAKLIMH.
51 |1 Tunbl XUMHUYECKHMX peaklMil Ha | 3HaThb CBONCTBA BOJBI.
MIPUMEPE CBOMCTB BOJIBI. YMeThb onpeacisiTh
THIT XUMHUYECKON PEaKIIUH.
52 |1 OO6oOmenue U cucTeMaTu3anusa | YMEThb
3HaHUW TI0 TeMe M3MEHEHHS, | -COCTAaBIATh ()OPMYJIbI BEIIECTB, YPABHCHHUS
MIPOUCXO/SAIINE C BEIIECTBAMHU. XUMUYECKUX PEAKITUI
-OIPEAENATh TUIl XUMUYECKOU peakluu
- ONpeAeISITh MPUHAIECKHOCTh BEIIECTBA K
OTMpeJIeJICHHOMY KJIaccy.
53 |1 Kontponbnast pabota Ne5 mo teme
W3meHenuss , MNPOUCXOIALIUE C
BEIIESCTBAMH.
54 |1 [IpakTnueckass pabora Ne 5

IIpu3HaKu XUM. peaKiuil.

PACTBOPEHME. PACTBOPBI. CBOMICTBA PACTBOPOB DJIEKTPOJIMTOB

55 |1 PactBopeHue. 3Hathb YTO  pacTBOpeHHE  (PHU3HKO-
PactBopuMoCTh. TUTIBI paCTBOPOB. | XMMHUYECKUHN TPOIIECC
56 |1 DNIEKTPONUTHYECKAs JUCCOIMAIUS. | 3HATh HOHSITHS:
DJEKTPOIUTHI U HEANEKTPOIIUTHL. WOH, DOJEKTPOJIUTHYECKas JIUCCOLMAIINSA,
OcHoBHbIe nonoxxerust /1. BJIEKTPOJIUT U HEJIEKTPOJIUT.
3HATh MOHATHS: KUCIOTa, OCHOBAHUE, COTIb.
YMeTb COCTaBIATh YPAaBHEHHUS AUCCOLUAINH
KHCJIOT, OCHOBaHHM, COJIEH.
57 |1 HonHble ypaBHEHUS pEeaKLINM. 3HaTh _ YCIOBMSI NIPOTEKAaHUS  peakuui

MOHHOTO 0OMEHa JI0 KOHIIA.

YMeTb COCTaBIATH MOJICKYJISIPHBIC, IMOJIHBIC
U COKpAlllCHHbIC HOHHBIC  ypaBHCHHS
peakiuii oomMeHa.




58

[TpakTuyeckas pabota Ne6
Ycnosus IIPOTEKAHUS XHM.
peakuMii  MeXIy  pacTBOpamu
AJIEKTPOJINTOB 10 KOHILIA.

3HaTh _ YCJIOBMSI IPOTEKAaHUS  peakuui
HMOHHOTO 0OMEHa JI0 KOHIIA.

YMeETb COCTaBIATH MOJICKYJISIPHBIC, IMOJIHBIC
U COKpAlllCHHbIC HOHHBIC  ypaBHCHHS
peakiuii ooMeHa.

59 Kucnoret B cBere TOJI, wux | 3HaTh HOHATHUS:
KJ1accu(puKanus U CBOUCTBA. Kucnotsl B cBete Teopuu TOJ]
YMeTh XapakTepu30BaTh: XWM. CBOMCTBa
KHCJIOT, CBSI3b MEX]Iy COCTaBOM, CTPOECHUEM
Y CBOMCTBAMHM KHCIIOT.
60 OcHoBanus B cBere T1OJl, wux | 3HaTh NOHATHE:
KJIacCU(UKALIUS U CBOMCTBA.. OCHOBaHMs B cBeTe Teopun TIJ]
YMeTh XapakTepu3oBaThb: XUM. CBOWCTBA
OCHOBaHHI
61 Conu B cBete TO/I, ux cBoiicTBa. 3HaTh IIOHSTHUS:
conu B cBeTe Teopun TOJL
YMeTh XapakTepu3oBaTb: XUM. CBOWCTBA
COJIEH, CBSI3b MEXKIY COCTAaBOM, CTPOCHHUEM
Y CBOMCTBAMM COJIEH
62 Okcubl. Knaccudukanus. | YMeTb XapakTepu30BaTh XUM. CBOWCTBA
CoiicTBa. OKCHJIOB,  CBA3b  MEXIYy  COCTaBOM,
CTPOGHHEM W  CBOWCTBAMHU  OKCHJIOB.
CocTtaBisiTh ypaBHECHUS peaKkuuid,
XapaKTEPU3YIOIIUX CBOMCTBA OKCUIOB.
63 ['eneTnueckas CBA3b MEXIy | YMETh Ha3bIBaTh CBOMCTBA HEOPTaHMUYECKHUX
KJlaccaMu HEOPraHWYECKHX | BEIIECTB, COCTABJIATh  YPaBHECHHsS  TIO
BEIIECTB. TeHETUYECKUM psiJIaM.
64 [TpakTuueckas pabora No7 | YMerp  paGotaTh C  BemecTBaMH |
CBoiicTBa  OKCHJOB, KHCIIOT, | TaO0paTOpHBIM 000pyJ0BaHUEM,
COJIe, OCHOBaHUM. COCTaBJISITh OTYET O MPAKTHUECKOM padore,
3aMKChIBaTh PEAKIMM HOHHOTO OOMEHa B
MOJICKYJISIPHOM U MOHHOM BH/JIE
65 KonrponsHnas pabora Ne6 mo teme
PactBopenue. PactBopsl. D/1.
66 OxuCAUTENHHO- 3HATh MOHSATHSL:
BOCCTAHOBUTEJIHLHBIC PEAKITHH. OKHCJITUTEIFHO-BOCCTAHOBUTEIHLHBIC
CBoiicTBa HM3y4YEHHBIX KJIACCOB B | pEAKUUU; OKHUCIUTEIb, BOCCTAHOBUTEID,
ceere OBP OKHCJICHHE, BOCCTAHOBJICHHUE
YMeTh COCTaBISITh AIEKTPOHHBIN OalaHC.
67 Kontponbnast  pabora Ne 7 | Ymers npumensats 3YH
Hrorosas 3a Kypc 8 kiacca.
68 [TpakTnueckas pabota Ne8 | Ymers npumensts 3YH
Pemenue IKCIIEPUMEHTAITLHBIX

3aj1ad4.




