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[TOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma coctaBieHa Ha ocHOBE [IpumepHO# porpaMMsbl 0 XMMHUHU B COOTBETCTBHH C TPEOOBAHUSIMU K PE3YJIbTaTaM
OCHOBHOT'0 00111eT0 00pa30BaHus, PEACTABICHHBIMU B (peliepaibHOM rocyJapcTBEHHOM 00pa30BaTEIbHOM CTaHIApTe, U OPUEHTHPOBAHA
Ha UCIOJIb30BaHUe yueOHo-MeToanueckoro komiuiekta O. C. "'abpuensna.

O01mas xapakTepucTuKa y4e0HOro npeaMera « XumMush»

B cootBercTtBUM ¢ DenepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHJAPTOM OCHOBHOTO OOIIEro OOpa3OBaHHs ydalluecs
JIOJDKHBI OBJIQJICTh TAKUMH TTO3HABATEILHBIMU YICOHBIMU NEUCTBUSMU, KaK YMEeHUE (DOPMYyIHpOBaTh MPOOIEMY W TUIIOTE3Y, CTABUTH IETH
Y 3a7]a4¥, CTPOUTH IIJIaHBI JOCTHXKEHUS 1IeJIed U PEIICHUs MOCTABICHHBIX 3a/1a4, TPOBOAUTH SKCIIEPUMEHT U HA €r0 OCHOBE JIETIaTh BHIBOJIbI
Y YMO3aKJIIOUEHUSI, PEJICTABIISTh UX U OTCTAaUBATh

CBOIO TOYKY 3peHus1. Kpome 3Toro, yyaiiuecs: 10KHBI OBIAJAETh MPUEMaMU, CBI3aHHBIMU C ONPECICHUEM MOHSATUN: OTpaHUYMBATh
WX, OMUCHIBATh, XapaKTepU30BaTh U CpaBHUBATH. Cle0BATEIbHO, NPU W3YUYCHUH XMMHUHU B OCHOBHOM IIKOJIE y4alluecs JOJKHBI OBIAACTh
y4€OHBIMH JICHUCTBUSIMU, TTO3BOJIIONUMU UM JIOCTUYb JIMYHOCTHBIX, MPEIMETHBIX U METANPEIMETHBIX 00pa30BaTEIbHbBIX PE3YJIHTATOB.

[Ipennaraemas nporpamma 1Mo XMMHHM PacKpbIBAeT BKJIAJl Y4EOHOTO MpeaMeTa B JOCTUKEHHUE 11€JIe OCHOBHOTO 00IIIET0 00pa30BaHUs
Y ONPEACIISIET BAXKHEUIIINE COAEPKATEIbHbIE JIMHUU IIPEAMETA!

* BellleCTBO — 3HAHMS O COCTaBE U CTPOEHUU BEIIECTB, UX BAKHEUINX (PU3MUECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTrMUYECKOM
JICUCTBUH,

* XUMHMYeCKasi peakius — 3HaHUS 00 YCIOBUSX, B KOTOPBIX MPOSBIISIIOTCS XUMUYECKHNE CBOMCTBA BEIIECTB, CITIOCO0AX YIpPaBICHUS
XUMHUUYECKUMH MPOLECCAMMU;

- IPUMEHEeHHe BelleCTB — 3HAHUS U OTBIT MIPAKTUYECKON JESITEIIBHOCTH C BEIIECTBAMHU, KOTOPbIE HAMOOJIee YacTo ymoTPeOIIIOTCs B
MOBCEIHEBHOM KU3HU, IIIUPOKO UCTIOIB3YIOTCS B MPOMBIIIUICHHOCTH, CEJILCKOM XO3SIMCTBE, Ha TPAHCIIOPTE;

- SI3bIK XMMHUM — CHUCTEMa BAKHEUIIINX MOHATUN XUMHUU U TEPMUHOB, B KOTOPBIX OHH OMUCHIBAIOTCS, HOMEHKJIATypa HEOPTaHUUECKUX
BEILIECTB, T. €. UX Ha3BaHUs (B TOM YKCJIC U TPUBHUAIbHBIE), XUMHUUECKHE (POPMYIIBI U YpaBHEHUS, a TAKXKE MpaBuia neperoaa nHhGopMaluu
C €CTECTBEHHOTO S3bIKa Ha SI3bIK XUMHH U OOPaTHO.

IIpu otOope conepkaHusi, KOHKPETU3UPYIOIIETO MPOrpaMMy, YUUTHIBAIOCh, YTO Tepe] OOIuMM oOpa3oBaHHMEM HE CTOUT 3ajaya
po¢eCCUOHANIBHON MOJTOTOBKH OOYYalOIIUXCA. ITO OMPEACSIUIIO MOCTPOCHUE Kypca Kak OOIIEKYJbTYpPHOTO, HAMPaBJICHHOTO, MPEXKIL
BCcero Ha (OpMUPOBAHUE U PA3BUTHUE MHTEpPECA K M3YUCHUIO XUMHUU. YUTE€Ha OCHOBHAsI OCOOEHHOCTD MOJAPOCTKOBOIO BO3pacTa — Hayajlo
nepexoja OT AETCTBA K B3POCIOCTH, KOTOPHIN XapaKTepu3yeTcsi pa3BUTHEM TTO3HABATEILHOM CeEphl.

Ha sTame ocHOBHOTro 00IIeT0 CpemHero 00pa3oBaHuUsl MPOUCXONUT BKIIOUECHUE OOYYAIOIINXCS B TPOEKTHYIO M MCCIICI0BATEIHCKYIO
JeSATEeIHLHOCTh, OCHOBY KOTOPOM COCTAaBJISIOT TAKME YHUBEPCAIbHBIC YICOHBIC TEUCTBUS, KAK YMEHUE BUJIETh MPOOJIEMbI, CTABUTH BOMPOCHI,
KJaccu(puIMpoBaTh, HAOMIOAATh, MPOBOJAUTH SKCIIEPUMEHT, JIeJIaTh BHIBOABI U YMO3AKIIOUEHUS, OOBSICHITh, I0Ka3bIBaTh, 3alUIIATh CBOU
WJeu, 1aBaTh omnpeaesieHuss NoHATUsAM. CroJla e OTHOCATCS MNPHUEMBI, CXOAHBIE C OMPEICICHUEM MOHSITUN: OMUCAHUE, XapaKTEPUCTHUKA,



pa3bsCHEHHE, CpaBHEHUE, pa3ianueHue. PopMHUPOBaHHME ITUX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI HAUMHAETCS €1IE B HAYaJIbHOM IIKOJIE, a B
Kypce XMMHHM OCHOBHOM IIKOJBI NPOUCXOAUT MX PAa3BUTHE U COBEPIICHCTBOBAaHME. B CBA3M C 3THM pe3epBHBIC Yachl IUIAHUPYETCS
UCIOJIB30BaTh Ha (POPMUPOBAHHUE U PA3BUTHE YMEHUI MPOEKTHOW U MCCIIEN0BATENbCKON IEATEIbHOCTH, YMEHUE BUJETh POOJIEMBI, J€1aTh
BBIBOJIBI M YMO3AaKJIIOUEHUS.
MecTo yueOHOro npeamMera B yueOHOM IJIaHe
Oco0OeHHOCTBIO COAEpKaHUS Kypca «XUMUsS» ABISAIOTCS TO, 4TO B 0a3MCHOM y4eOHOM (00pa3oBaTeIbHOM) IUIAHE ATOT MPEAMET
MOSIBJIIETCSA TIOCIEAHUM B PSIy U3yYEHUS! €CTECTBEHHOHAYYHBIX JUCHMIUIMH. [laHHas HE0OXOIUMOCTh OCBOEHUS OOBSICHSETCS TEM, YTO
IIKOJIbHUKU JIOJKHBI 00J1a1aTh HE TOJIBKO OINpPEAETICHHBIM 3alacoM IPEIBapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUN, HO M JOCTATOYHO
XOpOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHHEM. Y4YallUMHUCS YK€ HAKOIUICHBI 3HAHUSA MO CMEXKHBIM JIUCUUIUIMHAM IUKJA: OHOJIOTuH,
(bu3uKK, MaTeMaTUKH, reorpaduu, cHOpMHUPOBATUCH YMEHUS aHAIU3UPOBATh, BECTH HAOIIOEHUS, CPABHUBATH OOBEKTHI.
8 kJacc
[losicHuTEIbHAS 3aIIMCKA
Pabouas nporpamma yuyeOHOro Kypca 1o XuMuM uid 8 kiacca pa3padoraHa Ha ocHoBe @I'OC BTOpOro mnoKoJIE€HUs, IPUMEPHON
IpOrpaMMbl OCHOBHOTO 0OIIero o0pa3oBaHUs MO XMMHHU, IPUMEPHON MPOrpaMMbl CpeIHEro (IOJHOr0) OOIIEro 00pa30BaHUs MO XUMHUH
(0a30BbIil YpOBEHb) M aBTOPCKOM MporpaMMmbl Kypca XuMuu A 8-11 kimaccoB oOmieo0pa3oBaTenbHbIX YUpexaeHUN (0a30BbI YPOBEHB)
O. C. Tabpuensna
JlaHHasi MporpaMMa KOHKPETH3UPYET COJEp)KaHue cTaHjaapra, AaéT paclpeaeieHue ydyeOHbIX 4YacoB IO paszziesiaM Kypca,
MOCJIEIOBATEIbHOCTh M3YUYEHUS TEM M pa3lelioB C Y4YETOM METaNpEeAMETHBIX M MPEIMETHBIX CBSI3€d, JIOTMKM Y4e0OHOro mpolecca,
BO3pACTHBIX 0COOEHHOCTEN yuamuxcs. B nporpamMMe onpenenén nepeyeHb AeMOHCTpaui, JJabOpaTOPHBIX OMBITOB, MPAKTHYECKUX 3aHATUN
Y PACYETHBIX 3a/1a4.
N3yuyenue XxuMuM B 8 KJlacce HaIlpaBJI€HO Ha JOCTH)KEHUE CIAEAYIOIINX LEIei:
-pa3BUTHE JIMYHOCTH OOYyYarOUMXCsl, MX HHTEJUIEKTyaJlIbHOE M HPABCTBEHHOE COBEPILIECHCTBOBAHHE, (OPMHUPOBAHHE Y HHUX
T'YMAaHUCTHUYECKUX OTHOIIEHUN U SKOJOTHYECKHU LEIECO00pa3HOro MOBEICHUS B OBITY U TPYJOBOM J€SITEIbHOCTH
-(popmMHpoBaHNE YMEHUI OPraHNU30BbIBATh CBOW TPY, M10JIb30BATHCA YUEOHUKOM, IPYrOi JIUTEpaTypoi, COOJII01aTh IpaBuUila padoThI;
-(opMHUpOBaHUE OCHOB XMMHUYECKOTO 3HAHUS — BaXXHEMIIMX (DaKTOB, MOHATUH, XMMHUYECKHX 3aKOHOB W TEOPHi, S3bIKa HAyKH,
JOCTYMHBIX y4aIuMcsi 0000LIEHUI MUPOBO33PEHYECKOTO XapaKTepa;
-pa3BUTHE yMEHMHM HaOmonaTh W OOBSACHATH XMMHYECKUE SIBJICHUS, NPOUCXONAIIME B JIaDOpaTOPUH, HA MPOU3BOJCTBE, B
MMOBCEIHEBHOM KU3HU;
-(popmupoBaHue ymMeHMiI 0e30MacHOro oOpallleHusl C BEIIECTBAMM, MCIIOJIb3YEMbIMH IMPHU BBIMOIHEHUH HECIOKHBIX XUMHUYECKHX
OMBITOB ¥ B TOBCEAHEBHOM KU3HU;




-popmupoBaHuEe yMEHHH CpaBHHBATh, BBIWICHATH CYIIECTBEHHOE, YCTaHABJIMBATh NPUYMHHO-CIICICTBEHHBIC CBSI3U, JeaTh
00001I1eH S, CAMOCTOATEIHFHO IPUMEHSTh, TIOTIOJIHATh U CUCTEMaTU3HPOBATh 3HAHWS,

-BBIPa00TKa y yUaIIuXCsl MOHUMAaHHsI OOIIIECTBEHHON MOTPEOHOCTH B PA3BUTUU XUMUH, a TaKkKe (POPMUPOBAHNE Y HUX OTHOIICHUS K
XMMHH KaK BO3MOYKHOU 00J1acTH OyayIiel MpakTHIeCKON AesITeNLHOCTH.

B cooTBeTcTBUY C Y4eOHBIM IJITAHOM Ha U3yUeHHE XMUMHUHU B 8 KJIacce OTBOAMTCS 2 Yaca B He/emo, 68 4acoB B rO/I.

Peanu3zamust naHHOW MpOrpaMMbl CIIOCOOCTBYET HWCIIOJIB30BAHUIO pPa3HOOOpa3HBIX (OpM OpraHu3anuud y4eOHOTO Ipoliecca,
BHEJIPEHUIO COBPEMEHHBIX METO/IOB O0OYUYCHUS U MEeJarOrMueCKUX TEXHOJIOTUH.

[IporpamMma paccuntana Ha 68 4acoB B rof (24aca B HE/IEIIO).

IIporpammoit npexyCMOTPEHO ITPOBEAECHNUE:

- KOHTPOJIBHBIX padOT 4 yaca

- MPAKTUYECKUX paboT 5 yacoB

OcHoBHOM (opMOI1 OpraHu3aluy y4eOHOTo Ipolecca sIBIsIeTCs KJIAaCCHO-ypOUHasl CUCTeMa, KOTOopasi HalpaBJieHa Ha:

- CO3JIaHME ONTUMAJIbHBIX YCIOBUN 00YyUYCHHUS;

-MCKIIIOUEHHUE TICHXOTPAaBMUPYIOIIUX (PAKTOPOB;

- COXpaHEeHHE MCUXOCOMATUYECKOTO COCTOSTHUS 3/I0POBbS YUaITHXCS;

- pa3BUTHE TIOJOKUTEIBHON MOTHUBAIIMU K OCBOSHHUIO TTPOTPAMMBEI;

- pa3BUTHE UHIUBUYAbHOCTH U OJJAPEHHOCTH KaK0TO pEOCHKA.

B kauecTBe MOMONHUTENBHBIX (HOPM OpraHM3alMK O0pa30BaTEIHHOTO MPOIECCa HCIOJB3YETCS CHCTeMa KOHCYIbTAI[MOHHOM
MOJIICPKKY, WHIANBUAYAIbHBIX 3aHSATHI, CaMOCTOATENbHAas padoTa ydYaluxcs C HCIOJIb30BAaHMEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTUH.

Pabouast mporpamma mpeaycMarpuBaeT GOPMUPOBAHUE Y YUAIIUXCS OOIIEYYEOHBIX YMEHHMM M HABBIKOB, YHUBEPCATbHBIX YUEOHBIX
JIEUCTBUU U KITIOUEBBIX KOMIICTCHIIUH.

-yMEHHE CaMOCTOATEIbHO U MOTUBUPOBAHHO OPI'aHU30BBIBATH CBOIO MIO3HABATENIbHYIO AESTEIbHOCTD;

-MCTIOJIB30BAHNE YJIEMEHTOB MPUUNHHO-CIIEICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHATHHOTO aHAJIN3a,

-ONpe/IeIeHNE CYITHOCTHBIX XapaKTEPUCTUK U3y4aeMOro 00bEKTa;

-yMEHHE Pa3BepHYTO 0OOCHOBBIBATH CY)KJICHHUS, TaBATh ONIPEICICHUS, TPUBOIUTH JOKA3aTEIbCTBA;

-OIICHMBAaHNE U KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPYXKAIOIIEM MHpE.

B sTOM HampaBieHUH IPUOPUTETAMU SIBIISIFOTCS:

-HACIIOJIb30BaHKE TS TTO3HAHUS OKPY’KAIOIIEro MUPA Pa3IMuHbIX METOJOB (HAOIIOICHHUS, H3MEPEHHUS, OTIBITHI, IKCIIEPUMEHT);

-POBEICHNE MPAKTHUECKUX U TaOOPATOPHBIX pabOT, HECTOKHBIX IKCIIEPUMEHTOB M OITMCAHHUE WX PE3YJIbTATOB;

-HACTIOJIb30BAaHUE IS PEIICHUS TT03HABATEbHBIX 3a7]a4 Pa3IMYHBIX HICTOYHUKOB HH(OpMAIINH;



-COOJIIOZICHUE HOPM M MPaBUJI MOBEJIEHUS B XMMUYECKUX JTA00OpaTOpHUSX, B OKpYKarOUIeH cpefie, a Takke MpaBuil 3JI0pOBOro oopasa

KU3HH.
PesynbraThl nu3ydeHus: Kkypca «Xumus. 8 Kjacc» MpUBEJEHBI B paszjenie « TpeOoBaHMs K YPOBHIO TOJTOTOBKHU BBITYCKHUKOBY,

KOTOPBIN TOJTHOCTBIO COOTBETCTBYET CTaHapTy BToporo nokojieHus OI'OC.

TpeOGoBaHus HaNpaBIEHBI:

- Ha peain3alyio CUCTEMHO-AESITENbHOCTHOTO U JIMYHOCTHO-OPUEHTUPOBAHHOTO MOIX0/I0B;

-OCBOEHHUE yYalIUMUCS UHTEJUIEKTYAJIbHOM U PAKTUYECKOM 1€ATEIbHOCTH;

-OBJIa/ICHNE 3HAHUSAMU U YMEHUSIMHU, BOCTpPEOOBAaHHBIMU B TIOBCETHEBHOM JKM3HM, MO3BOJISIIOIIIMMUA OPUEHTUPOBATHCS B OKPYKAIOIIEM
MUpE, 3HAYUMBIMHU JIJIs1 COXPaHEHUS! OKPY>KaIOIIEH cpeibl U COOCTBEHHOTO 370POBBS.

O6yuenue Benércs no yueonuky O.C.I"'abpuensn «Xumus 8 knace» («poda» 2015), koTopblii BXOIUT B €IUHYIO JIMHUIO YYCOHUKOB
8-11 kmaccoB, COOTBETCTBYET (efiepaTbHOMY KOMIIOHEHTY TOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa 0a30BOT0 YPOBHS U PEau3yeT
aBTOpcKyto nporpammy O.C.I'abpuensiHa.

OcCHOBHOE COJIep:KaHHE aBTOPCKOM MPOrpaMMbl IMOJTHOCTHIO HAIILIO OTPaKeHHUE B TaHHOM padoveil mporpaMme.

VYyamumecs: TOJKHBI HAYYUTHCS TIPEACTABIATh PE3YNIbTaThl MHANBUYATLHON U TPYIIOBON MO3HABATEIBHOMN NIEATENBHOCTU B (hopme
UCCIIEIOBATENBCKOIO IIPOEKTA, ITyOJINYHON MPE3CHTALIUH.

Peanuzanus kaneHIapHO-TEMAaTHUYECKOTO IUJIaHAa OOECIEeYMBAET OCBOCHHME OOIEydYeOHbIX YMEHUNW M KOMIIETCHIIMM B paMKax
UH(OPMAITMOHHO-KOMMYHHUKATUBHOM €SI TEIHHOCTH.

Tema Kou-Bo @OopMBbI KOHTPOJIA
4acoB
1.BBenenue 8 Texyuuii KOHTPOJIb
[TpakTrueckux pador - 1
2.ATOMBI XMMHYECKHX 12 KoHTtposnbHbIx pador -1
DJIEMEHTOB. Tekymuin KOHTPOJIb
3.IIpocTeie BemiecTBa 5 Texymuii KOHTPOJIb
4.CoeMHEeHNST XUMUYECKHUX 14 KouTtponbshbix padot- 1
JJIEMEHTOB Texymui KOHTPOJIb
[IpakTrueckux padbor -2
5.MI3MeHeHus1, TPOUCXOIAIINE C 10 KouTtponbubix pabot-1
BEIIIECTBAMU Texymui KOHTPOJIb
[TpakTuuecknx pabor-1




6.PactBopenue. PacTBopbl. 19 KonTtponbsHbIX padoT- 1
CBoiicTBa pacTBOPOB AIEKTPOJIUTOB. Texymuit KOHTPOIIb
ITpakTryeckux pador -1

I[Inanupyemblie pe3yabTaThl H3YUYEHHUsI Kypca XUMUH

[Ipu n3y4eHNN XMMUN B OCHOBHOM IIIKOJIE 00ECIIEYNBACTCS JOCTI)KCHUE TMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX
PE3yIbTaTOB.

JlesTeIbHOCTh 00Pa30BaATENBHOTO YUPEKACHUS 00IIEero 00pa3oBaHusl B 00yUeHUU XUMUU JOJDKHA ObITh HAIllpaBJIeHA HAa IOCTUXKCHUE
00y4arouMMuUcs CIeIyIOIUX

JIMYHOCTHBIX Pe3yJIbTATOB:

B IICHHOCTHO-OPUEHTAITMOHHON chepe — YYBCTBO TOPJIOCTH 3a POCCUUCKYIO XUMHUYECKYIO HaYKY, TYMaHHU3M, OTHOIIICHUE K TPYY,
LEJICYCTPEMIICHHOCTb;

B TPY/JI0BO# chepe — roTOBHOCTh K OCO3HAHHOMY BBIOODPY JabHEHIIIEH 00pa3oBaTeIbHOM TPACKTOPHH;

B II03HABATEIbHOM ( MHTEIUIEKTYATbHOM) chepe — YMEHHUE YIPABJISITh CBOCH MO3HABATEIBHOM A TEIBLHOCTBIO.

MeTanpeaMeTHbIMHU Pe3yJIbTATAMM ITPOTPAMMBI 110 XUMHH SIBJISIFOTCS

-MCTIOJIb30BAHNE YMEHUN U HABBIKOB PA3IUYHBIX BUOB MO3HABATEIHLHOM JIEATETLHOCTH,

-IIPUMEHEHUE OCHOBHBIX METOJIOB MTO3HAHUS (CHUCTEMHO-NH(OPMAIIMOHHBINA aHATN3, MOJICIIMPOBAHUE) IJIS1 U3YUCHUS PA3TMUHbIX
CTOPOH OKPYXarOUIEH IEMCTBUTEILHOCTH;

-HCII0JIb30BAaHNE OCHOBHBIX MHTEIJICKTYalbHBIX ONepaluii: GopMyIrupoBaHUE TUIIOTE3, aHATIN3 U CUHTE3, CpaBHEHHE, 000 0IIeHNE,
CHUCTEMAaTH3aIM, BBISIBICHUE MPUIUHHO-CIICICTBEHHBIX CBSI3CH, TOMCK aHAJIOTOB;

-yMEHHE TEHEPUPOBATh UJIEH U ONIPEACIIATh CPEACTBA, HEOOXOUMBIC TSI UX PealTh3allig;

-yMEHHUE OTNPEICIATh IS U 3a1a91 ACATEIbHOCTH, BRIOMPATh CPEJCTBA PCATM3AIUH IICJIH U PUMEHSATh UX Ha MPaKTHKE;

-HCTIOJIb30BaHNUE PA3IMIHBIX UCTOUYHUKOB VIS TIOJYYCHHSI XUMUYECKON HH(DOpMAITUH.

IIpeaMeTHBIMH Ppe3yJabTaTaAMHM IPOTPAMMBI SBIISIOTCS:

B no3naBaTensHOM chepe:

-JlaBaTh OMpPENENCHUs W3YYCHHBIX MOHITHI: BEIIECTBO (XUMUUYECKUM IJIEMEHT, aTOM, HOH, MOJICKYJIa, KpUCTAJUTMUECKas peIieTka,
BEII[ECTBO, MPOCTHIC U CIIOKHBIE BEIIECTBA, XUMHUUECKas (opMysia, OTHOCUTENIbHAS aTOMHAsI Macca, OTHOCUTENIbHAS MOJIEKYJIsIpHAs Macca,
OKCHJIbI, KHCIIOTBI, OCHOBaHUS, COJIU, aM(OTEPHOCTh, MHANKATOP, IEPUOTUIECKUN 3aKOH, IEPUOIUIECKAs CUCTEMa, IEPHOINYECKast




TaOJINIA, H30TOTIBI, XUMUYECKAs CBA3B, AJICKTPOOTPUIIATEILHOCTD, CTETICHh OKUCIICHHSI, SJICKTPOJINT); XUMUYECKask PEAKIHsl (XMMHUIECKOe
ypaBHEHUE, TeHETUIECKasl CBS3b, OKMCIICHHE, BOCCTAHOBIICHUE, dJICKTPOIUTHYSCKAS TUCCOLIHAIUS, CKOPOCTh XUMHYECKON peaKIlnH);

-OMUCHIBATh JIEMOHCTPAIIMOHHBIC U CAMOCTOSITEIILHO MPOBEICHHBIC SKCIIEPUMEHTHI, HCIIOB3YS ISl 3TOTO €CTECTBEHHBIN (PYCCKUH,
POJTHOW) S3BIK U SI3BIK XUMHUH;

-OMUCHIBATD U Pa3INYaTh U3yUCHHBIC KJIACChl HEOPTAHUYECKUX COSTMHCHUH, IPOCTHIE M CIIOKHBIC BEIIECTBA, XUMUIECKHIE PEaKIINH;

-KJ1acCU(UIIMPOBATh U3YYCHHBIC OOBEKTHI U SIBJICHUS;

-HaOJII0/1aTh JEMOHCTPUPYEMBIC U CAMOCTOSATEILHO TIPOBOAMMBIC OIBITHI, XHMHYECKUE PEAKITUH, MPOTEKAIOIINE B IIPUPOJIC U B OBITY;

-JIe7IaTh BBIBOJIBI M YMO3AKITIOUEHUS U3 HAOMIOACHUH, M3yUCHHBIX XUMHUECKIX 3aKOHOMEPHOCTEH, IMPOTHO3UPOBAThH CBOMCTBA
HEN3YUYCHHBIX BEIIECTB M0 AaHAIOTHH CO CBOMCTBAMH N3YUCHHBIX;

-CTPYKTYypHUPOBATh U3YUCHHBIM MaTepral i XUMUYECKYIO0 HH(POPMAIIHIO, IIOTYYSHHYIO U3 IPYTUX HCTOYHUKOB;

-MOJIETUPOBATh CTPOCHHUE aTOMOB JJIEMEHTOB ITEPBOTO — TPETHETO MEPHOIOB (B paMKaX M3yUYCHHBIX MTOJIOKCHUA TEOPHH O.
Pezepdopaa), ctpoeHre NpocTeHImx MOJIEKYJI.

B 1nieHHOCTHO-OpUEHTAIIMOHHO# cdepe:

*aHAJIM3UPOBATH U OIIEHUBATH MOCJIEACTBUS I OKPY>KAIOIIEH Cpebl OBITOBOM M MPOU3BOJICTBEHHON JEATEIHHOCTU YEJIOBEKA,
CBSI3aHHOM C nepepaboTKON BEIIECTB.

B tpynosoii chepe:

*IIPOBOJAUTH XUMHUUYECKHUI SKCTIEPUMEHT.

B chepe 6e3omacHOCTH XKU3HEICATCIIBHOCTH:

*0Ka3bIBaTh MEPBYIO MIOMOIIb TIPH OTPABIICHUIX, OJKOTAX U

JIPYTUX TpaBMax, CBA3AHHBIX C BEIICCTBAMH U JJAOOPATOPHBIM 00OPYIOBAHHEM.

Cooepircanue

Y4yeOHO-TEMATHYECKHH IUIaH 8 KJIacce
1.BBenenne (8 u)

Xumusl — HayKa O BELIECTBaX, UX CBOWCTBAX U MPEBPALICHUSX.
[ToHsiITHE O XUMUYECKOM 3JIEMEHTE U (POpMax ero CylueCTBOBAHUS: CBOOOAHBIX aTOMAaX, MPOCTHIX U CIOKHBIX BEIIECTBAX
[IpeBpamienus BemiecTB. OTINYNE XUMUUECKUX PEAKIMM OT GU3HUECKUX SABICHUH. POib XUMHUM B 5KM3HU YEJIOBEKa.



XuMHYecKasi CUMBOJIMKA. 3HAKM XUMUYECKHUX JIEMEHTOB U ITPOUCXOXKACHNUE UX Ha3BaHUM. Xumudeckue popmyisl. MHAEKCH 1
K03 punmeHTsl. OTHOCUTENIBHBIE aTOMHAsI U MOJIEKYJISIpHas Macchl. PacueT MaccoBOM JJOJIM XUMUYECKOTO 3I€EMEHTa 1o (popmyrie
BEILECTBA.

[Tepuoanueckas cucrtema xumudeckux ueMeHToB . 1. Menneneesa, ee cTpyKkTypa: Malible ¥ OOJIbIINE NEPUOBI, TPYIIIILI U
noJArpynnsl (riaaBHas v nodoynast). [lepuoanueckas cuctema Kak ClpaBOYHOE IOCOOUE I OJIyUYEHUsI CBEACHUM 0 XUMUYECKUX
DJIEMEHTAX.

Pacuernble 3axaun. 1. HaxoxaeHne OTHOCUTETLHOW MOJIEKYIISIPHOW MacChl BEIIECTBA IO €T0 XUMHUYECKor hopmyre. 2.
Brruncnenue MaccoBoil 10JIM XUMHYECKOTO 3JIEMEHTA B BEILIECTBE MO ero ¢popmyie.

demoncTpauuu. Pa3noxenue manaxura. BzaumonencTesue Mmpamopa ¢ COJITHOW KUCIOTOW. W IIOMYTHEHUE U3BECTKOBOU BOJIBI.

JlaboparopHble onbIThI. 1. CpaBHEHNE CKOPOCTH UCIIAPEHUS BOJBI U CIIUPTA 110 UCYE3HOBEHHUIO MX Karellb Ha (PUIbTPOBAIBHON
Oymare.

IIpakTnuyeckas: padora Ne 1

1.IlpaBuna TeXHUKHN O0€30MMACHOCTU ITPU padOTEe B XUMUYECKOM KaOUHETE.

2. ITpuemsl oOpaltieHus ¢ 1a00paTOpHBIM 000PYI0BAaHUEM U HarpeBaTEIbHBIMU IPUOOpaMU.

Tema 2. ATOMBI XUMMHYECKHUX 3J1eMeHTOB (124)

AToMBI Kak (popma CyIeCTBOBaHUSI XUMUYECKHUX JIeMEHTOB. OCHOBHBIE CBEJICHUSI O CTPOCHUH aTOMOB. J[oKa3aTeabCcTBa CI0KHOCTH
ctpoenus aromoB. OnbiThl Pezepdopaa. [Inanerapuas Mmosiens CTpOeHUS aToMa.

CocTaB aTOMHBIX Si€p: MPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS ATOMHAs Macca. B3anMOCBsI3b TOHATUI «IIPOTOHY, KHEUTPOHY,
«OTHOCUTEJIbHASI aTOMHAsl Maccay.

N3MeHeHune yncia NpoTOHOB B SIpe aToMa - 00pa30BaHUE HOBBIX XUMUUYECKUX 3JIEMEHTOB.
N3meHeHue unciia HEUTPOHOB B sipE aToMa - 00pa3zoBaHue N30TONMOB. COBpEeMEHHOE ONPEICICHUE MOHITUS «XUMUYECKHUMN DJIEMEHTY.
N30TOMBI KaK pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHUE IEKTPOHHBIX 000JI0UEK aTOMOB XUMUYECKUX dieMeHTOB Nel-20 nepuoaudeckoit cucremsl J{. . Menneneena.
[ToHsaTHE O 3aBEPIICHHOM U HE3aBEPIIEHHOM JJIEKTPOHHOM CJI0€ (PHEPreTUUEeCKOM YPOBHE).

ITeproauyeckas cucreMa XuMHIecKux anemMeHToB [I. M. MenneneeBa u ctpoeHre aTOMOB: (PM3UYCCKHIA CMBICIT IIOPSIKOBOTO HOMEpa
AJIEMEHTA, HOMEPA IPYyNIIbI, HOMEpPA NEPUOAA.

M3menenue unciia 2IeKTPOHOB Ha BHEITHEM AJIEKTPOHHOM YPOBHE aTOMa XUMHUYECKOTO JIEMEHTA - 00pa30BaHUE MOJOKUTETHHBIX

U OTpHUIIaTeIbHBIX HOHOB. OHBI, 00pa30oBaHHBIC aTOMaMU METAJVIOB U HEMETaUIOB. [[pUdrHBI M3MEHEHHS METAUTUYECKUX U



HEMETAJUINYECKUX CBOMCTB B MIEPUOIAX U IPYIIIAX.
OO6pazoBanue 6uHapHbIX coeauHeHui. [lonsTre 06 noHHOM cBsA3U. CxemMbl 00pa30BaHUsI HOHHOW CBSI3H.
B3auMopeiicTBue aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MEX]1y CO00i - 00pa3oBaHMUE IBYXaTOMHBIX MOJIEKYJI MPOCTHIX
BellecTB. KoBaJIeHTHas! HEMOJSIpHAsA XUMHUUYECKasl CBS3b.
DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBIL.
B3auMopeiicTBue aTOMOB XUMHUYECKUX AJIEMEHTOB-HEMETAIIJIOB MEX]ly CO00i1 - 00pa3oBaHre OMHAPHBIX COCAMHEHUI HEMETAILJIOB.
DIIeKTPOOTpULIATENbHOCTD. [IOHSTHE O KOBAaJICHTHOM MOISIPHOM CBSI3H.
B3anmoneiicTBrEe aTOMOB XUMHYECKUX AJIIEMEHTOB-METAJNIOB MEXK1y COO0M - 00pa3oBaHNe METANIMUYECKUX KpUcTaIIoB. [ToHsiTue 0
METAJUIMYECKOU CBSI3H.
JemoncTpanuu. Moaenn aToMOB XUMUYECKUX 31eMEHTOB. [lepronnueckas cucrema xumuyeckux sneMeHToB . . Menaeneena.

Tema 3. IlIpoctsble BemecTBa (54)

[TomoxeHne MEeTaJUIOB U HEMETAJUIOB B IIEPUOJAUYECKON cucTeMe XuMuieckux 3iemeHToB 1. 1. Menneneesa. Baxnenume npocrsie
BEIIIECTBA - METAJUIBL: JKeJe30, aTFOMUHUN, KaJIbIIUH, MarHui, HaTpui, kaui. O01mme Gu3ndecKue CBOMCTBa METAILIOB.

Baxxuneiime npocTeie BelecTBa - HEMETalIbl, 00pa3oBaHHbIE aTOMaMU KHCJIOPO/ia, BOJOPO/Ia, a30Ta, cephl, pocdopa, yriepoaa.
CrocoOHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJIOTPONHS. AJUTOTPOITHBIE MOIUMUKAITUU
Kuciopoaa, pocdopa u ogoBa. MeTaluTMdecKre M HEMETAJUTMISCKHUE CBOMCTBA MPOCTHIX BemecTB. IlocTosiuHas ABoraapo. KoaudecTBo
BemecTBa. Moub. MosnspHas macca. MossipHbIit 00beM ra3000pa3HbIX BeniecTB. KpaTHbie eMHUITBI KOJTUYECTBA BEIIECTBA — MIJIJTUMOJIb
U KWJIOMOJIb, MUJUTUMOJISIPHAS. U KMJIOMOJISIPHASI MAcChl BEIIECTBA, MIJUTUMOJISIPHBIN U KUJIOMOJISIPHBIN 00BEMbI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ MCMOMB30BaHUEM MOHSITHH «KOJTMYECTBO BEILIECTBAY, «MOJISIPHAS MAaccay, «MOJISIPHBIN 00bEM ra30By, «IIOCTOSTHHAS
ABoraapo».

PacuyerHble 3anaum. 1. Berunciienne MOISIpHON Macchl BEIIECTB IO XUMUYECKUM (opMyiaMm. 2. PacdyeTsl ¢ UCIIOJIb30BaHUEM MOHSTHIA
«KOJIMYECTBO BEIIECTBA», «MOJISIPHASI MAaCcCa, «MOJISIPHBIM 00BEM Ta30B», «IIOCTOSTHHAS ABOTAIPOY.

JemoncTpanun. HekoTopbie MeTaIbl U HEMETAJUIbl KOJIMYECTBOM BerecTBa 1 Mosib. Mojiesib MOJIIPHOTO 00beMa ra3000pa3HbIX
BEIIIECTB.

Tema 4. CoeanHeHUs] XUHMHYECKHX dJ1eMeHTOB (14 y)

Crenenp okucienus. OnpeaeneHne CTeeHn OKUCIEHUS AJIEMEHTOB 110 XUMHUYecKoi popmyiie coequHenusi. CoctaBieHue Gopmy
OMHAPHBIX COEAMHEHUH, OOMIHI cToco0 UX Ha3bIBaHUs. bUHApHBIE COETMHEHUS: OKCHIBI, XJIOPHUIBI, Cyabhubl u 1p. CocTaBIeHHE X



dbopmy:. [IpencraBurenu oKCUAOB: BOJA, YIIECKUCIBIN ra3 U HeramnieHas u3Bectb. [IpecTaBuTesnu JieTydnx BOAOPOIHBIX COSTUHEHUM:
XJIOPOBOJAOPOA U AMMUAK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHUM B Bojie. Tabnuiia pacTBOPUMOCTH TUJIPOKCUIIOB U COJIEH B BOJIE.
[IpencraBuTen mEI04Ye: THAPOKCUABI HATPUS, Kanus U Kanblus. [loHsATHE 0 KaueCcTBEHHBbIX peakuusax. Maankaropsl. I3MeHeHue
OKpacCKu MHIUKATOPOB B LIEITOYHOU CpelIe.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxanus kucnot. [IpencraButenu KUCIOT: CepHasi, COsiHas U a30THas. M3MeHeHne okpacku
WH/JMKATOPOB B KUCIIOTHOM CpeEJIE.

Conu Kak MpoOU3BOJIHBIC KUCIOT U OCHOBaHMil. MX coctaB u Ha3BaHus. PactBopumMocTs coneit B Boje. [IpeacraBurenu comnei:
XJIOpUJ HaTpusi, KapOoHat u (ocdat KaibLus.

AMop(dHBIE ¥ KPUCTATUTMYECKHUE BEIIECTBA.

MexMomneKysspHble B3auMOJIeHCTBUS. TUIIBI KPUCTATUTMYECKUX PEIIECTOK: MOHHASI, aTOMHAs, MOJICKYJISIpHAsI U METAJJTHYecKasl.
3aBUCUMOCThH CBOMCTB BEIIECTB OT THUIIOB KPUCTAIUIMUYECKUX PEIIETOK.

BemecTBa MOJIEKYIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa JJIsl BEHIECTB MOJIEKYJIIPHOTO CTPOEHUS.

UucTtsie BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPJIBIX U ra3000pa3HbIX cMeceil. CBOMCTBA YHCTHIX BEMIECTB U cMeceil. Mx
coctaB. MaccoBas 1 00beMHas1 JOJIU KOMIIOHEHTa CMEeCH. PacdeTsl, CBS3aHHBIE C UCTIOIH30BAHUEM MOHSATHUS JOJIS.

Pacyernbie 3axaun. 1. Pacuer maccoBoil 1 00beMHOI J10JIel KOMIIOHEHTOB CMECH BellecTB. 2. Brruncienre MaccoBoi 107U BEIECTBA B
pacTBOpE IO U3BECTHOM MAcCe paCTBOPEHHOTO BELIECTBA U Macce pacTBOpUTENs. 3. BeruncieHne Maccbl pacTBOPSEMOro BEIIECTBA U
pacTBOPUTEISA, HEOOXOAUMBIX JIJIsi TPUTOTOBJICHHS ONPECICHHON MAaCcChl pacTBOPa C U3BECTHON MacCOBOM J10JIel PaCTBOPEHHOTO
BEILIECTBA.

HemoncTpamuu. O6pa3iibl OKCUI0B, KUCIOT, OCHOBaHUH U cosiel. MoJien KpUCTAINTMYECKUX PEIIeTOK XJIOpHIa HaTpusl, ajiMasa,
okcuaa yriepoza (IV). CriocoOsl paziesieHus: cMece, TUCTUILISIIUS BOJIBI.

JlaGopaTopHble onbIThI. 2. MI3MeHEeHHE OKpaCcKH MHAUKATOPOB B PA3IMUHBIX Cpeaax.

3. 3HaKOMCTBO C 00pa3iiaMy BEUIECTB PA3HBIX KJIACCOB.
IIpakTuyeckas padora Ne 2
OuucTka 3arps3HEHHON TOBAPEHHOW COJIH.
IIpakTuyeckas padora Ne 3
[IpuroroBieHue pacTBOpa BEUIECTBA U ONPEAEIEHUE MACCOBOM 10U €ro B pacTBOPE.

Tema 5. W3meHeHMsi, mpoucxoasiniue ¢ Bemecrsamu (10u)
[ToHsTHE SIBICHUI KaK U3MEHEHUM, TPOUCXOISAIIUX C BEIIECTBAMU. SIBIICHUS, CBS3aHHBIE C K3MEHEHUEM KPUCTAJNIMYECKOTO
CTPOCHHUS BEIIECTBA IIPH ITOCTOSIHHOM €0 COCTaBe, GU3NYeCKue sBacHU. DU3NUSCKUE SIBIICHUS B XUMUHN: TUCTHILIISALINS, KPUCTATHU3aIIHS,



BbIIIAPUBAHUE U BO3TOHKA BELIECTB, IEHTPUPYTUPOBAHUE.

SIBNeHuUs, CBA3aHHBIE C U3MEHEHHUEM COCTABA BEILIECTBA, - XUMUYECKHE peaklnu. [Ipr3Haku U yCcIOBUS NPOTEKAHUS XUMHUYECKUX
peakuuii. [TousTHE 00 9K30- U SHAOTEPMUUYECKUX PEaKIUAX. Peakiiny ropeHus Kak YaCTHBINA clydail SK30TEPMUYECKUX PEaKIUH,
MIPOTEKAIOIIUX C BBIICJIICHUEM CBETA.

3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMUUECKUE YPAaBHEHMsI. 3HAUCHUE UHIEKCOB U K03 duiinenToB. CocTaBieHUE ypaBHEHUM
XUMUYECKUX PEAKIUN.

PacyeTsl mo xuMuueckuM ypaBHEeHUsIM. Perienre 3aqa4 Ha HaX0K/IeHHE KOJIMYECTBA BEIIECTBA, MACChI HJIM 00BbeMa MPOIYKTa peaKInu
110 KOJINYECTBY BEIIECTBA, MACCE WIIM 00bEMY UCXOIHOTO BEIIECTBA. PacyeTsl ¢ NCIONb30BAaHUEM MOHATHUS «JI0J51», KOTAa HCXOAHOE
BEILECTBO JIAHO B BHJIE PACTBOPA € 33JIaHHON MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA WIIA COAEPKUT ONMPEACIICHHYIO JTOJII0 IPUMECEH.

Peakuuu pasnoxenus. Peakunu coennHenus. Katanutuueckue U HeKaTaauTHYeckue peakuuu. O0patuMble 1 HEOOpaTUMBbIE PEAKIIHH.
Peakiuu 3aMenieHus. DIeKTPOXUMHUUECKUH PsiJl HANIPSHKEHUH METAJUIOB, €r0 UCIOJIb30BAHUE JJIs1 TPOTHO3UPOBAHUS BOZMOXKHOCTH
IPOTEKaHUS PEAKIUN MEXAY METaJUIaMH M PACTBOPaMH KUCJIOT. Peakiuu BBITECHEHUS OJTHUX METAJJIOB U3 PACTBOPOB HX COJIEH APYTUMU
MetaiiaMu. Peakunu oOMena. Peakiiuu Heltpanuzauu. Y CI0BUs MPOTEKAHUS Peakiivii oOMeHa B pacTBOpax Ji0 KOHIIA.

Tunsl XUMHYECKUX peakuuil (M0 IPU3HAKY «UUCIIO U COCTAB UCXOHBIX BEIIECTB U MPOAYKTOB PEAKIMM») HAa IPUMEPE CBOMCTB
BOJBI. Peakius pa3noxkeHus - 3JIEKTPOIN3 BOAbL. Peakiuu coequHEHus - B3aMMOJICHCTBHE BOJIBI C OKCHIaMH METAJIJIOB U HEMETAJIJIOB.
[TonsiTe «rUApOKCUAB). Peakuuy 3aMelieHns - B3auMOICMCTBUE BOJBI C IIEJIOYHBIMU U IIEJIOYHO3EMENIBHBIMU MeTauiamMu. Peakunn
oOMeHa (Ha mpuMepe TUAPOIn3a CyIbpuaa aATIOMUHUS U KapOuaa KaabIlus).

Pacyernble 3a1a4n. 1. Beruucnenue no XMuMH4YECKUM YPaBHEHUSAM MacChl MJIM KOJIMYECTBA BELIECTBA 110 U3BECTHON Macce WIN
KOJIMYECTBY BEILECTBA OJJHOTO M3 BCTYHAIOIIMX B PEAKIIMIO BEIIECTB WM MPOIYKTOB peakuuu. 2. Beiuncienue Macchl (KOJIMUECTBa
BEIECTBA, 00bEMa) IPOYKTA PEAKIIMH, €CIIM U3BECTHA MACCa UCXOJHOTO BEUIECTBA, COJEPKAILETO OMPEAEIECHHYIO JOJII0 MPUMECcen. 3.
Boruncienne macchbl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOIyKTa Peaklivy, eCI U3BECTHA Macca pacTBOPA U MaccoBas J0Ji1 PACTBOPEHHOTO
BEILECTBA.

JemoncTpanum. [Ipumeps! puznueckux SBICHUI; a) TIaBieHue napaduHa; 0) pacTBOpEeHHE epMaHraHaTa Kanus; B) 1uddysus
JQYIIACTHIX BEIIECTB C ropAIIEH JaMIOUYKH HAKATUBAHUS.

[Ipumepbl XUMUYECKUX SIBICHUH: a) TOPEHHE MarHus; 0) B3aMMOJICHCTBUE COSTHOM KUCIOTHI C MPAaMOPOM MJIM MEJIOM; B) MOJTYUYEHUE
ruapokcuga meau (I1); r) pactBopeHre noiy4eHHOro rUAPOKCHIAa B KUCIOTaX; 1) B3aumoaencteue okcuaa menu (I1) ¢ cepHoit kucmotoi
IIPU HArPEBAHUU; €) Pa3JIOKEHHE TIEPMaHTaHaTa KaJus; )K) B3aMMOJICHCTBUE Pa30aBICHHBIX KUCIIOT C METAJJIAMU; 3) Pa3JIOKCHHE
NepPOKCHUAa BOJOPOAA.

JlaGopaTopHbie onbIThI. 4. [Tonyuenue ruapokcuaa meau (I1). 5 OkuciaeHre Meau B IJIaMEHU CIIMPTOBKH MIJTH TOPEJIKH.
6. 3amemnenne menu B pactBope xiopuaa meau (II) sxenezom. 7. [lomydeHue yriekucaoro ra3a B3auMoIeHCTBUEM COJbI U KHCIIOTHL..
IIpakTnueckas padora Ne 4



[Ipu3Hakyu XUMHAYECKUX PEAKLIUH.
Tema 6. PacrBopenue. PacTBopBbl.
CBoiicTBa pacTBOpPOB J1eKTpouToB (19 1)

PactBopenue kak usuko-xumudeckuid npouecc. [lonstue o rugpartax u kpuctaioruaparax. Pactsopumocts. KpuBbie pacTBOpUMOCTH
KaK MOJIEJIb 3aBUCUMOCTH PACTBOPHUMOCTH TBEPJIBIX BEIIECTB OT TeMmmepaTypbl. HachlllleHHbIE, HEHACBIIICHHBIE W IEPECHIIICHHBIE
pacTBOpPBI. 3HAUYECHHUE PACTBOPOB JIJIsi TPUPOJIBI U CEIBCKOTO XO35HUCTBA.

[Tonatrie 00 3JIEKTPOJUTUUECKON TUCCOLMALMU. DIEKTPOIUTHI U HEDJIEKTPOJUTH.. MEXaHU3M AUCCOIMALMUA DJIEKTPOJUTOB C
Pa3IMYHBIM TUIIOM XUMHUYECKOH CBsI3H. CTENEHb 3JIEKTPOIUTHUECKON aquccoranui. CUIbHBIE U CIa0ble AIEKTPOIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUN DIIEKTPOIUTUYECKON nucconranuu. IOHHbIE ypaBHEHUS peakiui. Y CI0BUS NMPOTEKaHUS PEAKIIUU
oOmeHa MEXKITY AJIEKTPOJIUTAMHU hi (e KOHI[a B CBETE HMOHHBIX MPEICTABICHUM.

Kiaccuduxanusi HFOHOB ¥ X CBOMCTRBA.

Kucnotel, ux knaccudukanus. [uccouuanusi KUCIOT W HMX CBOMCTBA B CBETE TEOPUHM DJIEKTPOIUTUUYECKOM JTUCCOIUAIIUM.
MonekynsipHble U MOHHBIE YPABHEHHS PEaKUUW KUCIOT. B3anmoneicTBre KUCIOT ¢ METaulaMU. JJIEKTPOXUMUYECKUIN PsAll HAIPSKEHUN
METaJUIOB. B3anmoAeicTBUE KHUCIOT € OKCHAAMU METAUIOB. B3auMOIEHCTBHE KHUCIOT C OCHOBAHUSIMHU - PEAKLUMS HEUTpaIu3alvu.
B3aumogeiictBue kucnot ¢ consimu. Mcnosib3oBaHue TaOIUIBI PACTBOPUMOCTH JIJIS1 XapAKTEPUCTUKH XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kimaccudukaius. [[ucconuamnuss OCHOBAaHMM M MX CBOMCTBA B CBETE TCOPHH JJICKTPOJIUTHUCCKON TUCCOITMAIINH.
B3aumMopeiicTBue OCHOBaHMI € KHUCIOTaMH, KHCJIOTHBIMHU OKCHAaMH U coyisMH. Mcronb3oBaHue TaONUIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKH  XUMHUYECKUX  CBOWCTB OCHOBAHUH. PaznmoxeHne  HEpacTBOPUMBIX  OCHOBAHMM  IIPU  HArpEBaHUM.
Conu, ux kinaccudukanus U JACCOLUUALNS PA3IUIHBIX TUIIOB cosieil. CBOMCTBA COJiel B CBETE TCOPUM DICKTPOIUTUUECKOU JUCCOIIUALIIH.
B3aumopericTBre cosieil ¢ MeTaaiaMu, YCIIOBUS POTEKAHMS 3TUX peakuuil. B3anmoaencTBre colieil ¢ KUCI0TaMH, OCHOBAHUSIMU U COJISIMM.
Hcnonb3oBanre TaOIUIbI PACTBOPUMOCTH JJIsI XapAKTEPUCTUKU XUMHUYECKUX CBOUCTB COJICH.

O00011IEHNE CBEJICHUN 00 OKCHJIaX, 70,4 KJ1accu(puKauu 51 XUMHUYECKHUX CBOICTBax.
['eHeTnyeckue psiibl METALUIOB M HEMETAJUIOB. | €eHEeTUYECKas CBSI3b MEXK/y KJIACCAMU HEOPTraHWYECKUX BEIIECTB.

OKUCITUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIIMU. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHHUE.

Peakuun WOHHOTO OOMEHAa U  OKHUCIMTEIbHO-BOCCTAHOBUTENBbHBIE peakiuu. CocTaBieHUE YpaBHEHUH OKHCIUTEIBHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUN METOJIOM AJICKTPOHHOTO OaiaHca.

CBoiicTBa MPOCTHIX BEIMIECTB - METAUIOB M HEMETAUIOB, KHCJIOT W COJIeH B CBETE NPEICTABICHUNA 00 OKHUCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX rporueccax.

JemoncTpanun. McnbsiTanue BEIIECTB U UX PACTBOPOB Ha 3JIEKTPOMPOBOAHOCTh. 3aBUCUMOCTh AJIEKTPOIMPOBOIHOCTH YKCYCHOM KUCIOTHI
OT KOHIIEHTpaunu. B3anmoaeiicTere IMHKA ¢ cepoM, COJISTHOM KucnoToi, xmopuaoM meau (II). 'openue marnus.



JlaGopaTopHble onbIThI. 8. YCI0BHS MPOTEKaHMSI peakiliii MOHHOTO oOMeHa /1o KoHna. 9. Peakiuu, XxapakTepHbIe 7151 paCTBOPOB
KucoT (constHoU mm cepHoit). 10. Peakmu, XxapakTepHbIe I paCTBOPOB IHiesioueii (THapoKcuaoB HaTpust wiu Kaiwst). 11. I[lomyuenue u
CBOICTBa HEPACTBOPUMOTO OCHOBaHUs, HanpumMep ruapokcuaa menu (I1). 12. Peakuuu, XxapakTepHbIe 7151 OCHOBHBIX OKCHJIOB (HaIpuMep,
T OKcua Kanbius). 13. Peakum, XxapakTepHble sl KUCIOTHBIX OKCHIOB (HapuMep, AJIs YIIICKUCIIOro ra3a). 14. Peakuuu, XxapakTepHbIE
JIJIS PaCTBOPORB coJiel (Hampumep, 11 xiopuaa meau (11))..
IIpakTuyeckas pabora Ne 5
CBoiicTBa OCHOBHBIX KJIACCOB COSAMHEHUI

TpeGoBaHUsI K YPOBHIO NOJATOTOBKY 00YYAKOIIMXCS:
BoinyckHuk 8 kiacca HayduTCs:

* OIHCHIBATH CBOWCTBA TBEPBIX, )KHJIKHX, Fa3000pa3HbIX BEIICCTB, BBIICIAA UX CYIICCTBEHHBIC TPH3HAKY;

* XapaKTEePU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO W CBOWMCTBAM, YCTAaHABIMBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKY TaHHBIMU
XapaKTEPUCTHKAMH BEIIECTBA;

* PaCKpBIBaTh CMBICJ OCHOBHBIX XHUMHUYCCKHX ITOHATHH «aTOM», «MOJICKYJIa», «XHMHYCCKHU 3JIEMEHT», «IPOCTOE BEIICCTBOY,
«CIIO’)KHOE BEIIIECTBOY», «BAJICHTHOCTHY, UCITONI3Ys 3HAKOBYIO CHCTEMY XUMUH;

* n300pakaTh COCTaB MPOCTEHUIINX BEIIECTB C MOMOINBI0 XUMHUYECKUX (DOPMYST M CYHNTHOCTh XUMHUYECKHUX PEAKIHUNA C TOMOIIBIO
XMMHUYECKUX YPABHECHUMU;

* BBIYHCIISATh OTHOCHTEIBHYIO MOJISKYJISIPHYIO M MOJIIPHYEO MAacChl BEIIECTB, a TaK)KE MAacCCOBYIO JOJF0 XUMHUYECKOTO 3JIEMEHTa B
COCTMHEHUSX IS OIICHKU WX MPAKTHYECKON 3HAUNMOCTH;

* CpPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, COJIN;

* KJIacCCU(UIIMPOBATH OKCUIBI M OCHOBAHHMSI IT0 CBOMCTBAM, KHCIIOTHI M COJIU IO COCTaBY;

* [T0JTB30BAThCS TAOOPATOPHBIM 000PYIOBAHUEM M XUMHUYECKOU TTOCYIOM;

* IPOBOJUTH HECIIOKHBIC XUMHUYCCKHE ONBITHI M HAOJIOJMCHUS 33 M3MCHCHHSMH CBOWCTB BEIIECTB B IMPOIECCE WX IMPEBPAICHUH;
coOJTr0/1aTh MpaBujIa TEXHUKU 0€30MMaCHOCTH MTPH MPOBEICHNN HAOIFOACHUHN B OIBITOB;

* pa3MyaTh SKCIEPUMEHTAIBHO KHCIIOTHI W MIEIOYH, TOJIB3YSICh WHIMKATOPAMH, OCO3HABATh HEOOXOAMMOCTH COOJIFOJICHHS MEp
0€30MacHOCTH MPU OOPAICHUH C KUCIOTAMU U IIEJI0YaMHU.

* OIIMCBIBATh U XapaKTEPHU30BaTh TAOJNYHYIO (HOPMY IIEPUOINYCCKON CHCTEMbl XUMHUUECKHX DJIEMEHTOB;

* XapaKTEepPU30BaTh COCTAaB aTOMHBIX SIEp M paclpelesieHue Yucia DJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX
AJIIEMEHTOB MAaJIbIX ITEPUOJIOB MTEPUOINIECKON CUCTEMBI, a TAK)KE KAJIUS U KaJIBIIHS;




* pa3nuyaTh BUbl XMMUUYECKOH CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOJSPHYIO U METAJUIMUYECKYIO;

* U300paXkaTh 3JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 00pa30BaHHBIX XUMUUYECKHUMHU CBSI3MHU Pa3HOTO BUJA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEILECTB OT CTPOEHUS HUX KPUCTAIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJSPHBIX,
METATINYECKUX;

* XapaKTepU30BaTh XWMUYECKUE DJIEMEHTHl M HUX COCAUHEHMsS Ha OCHOBE IIOJOKEHHS AJIEMEHTOB B IEPUOJUYECKOW CUCTEME HU
O0COOEHHOCTEHN CTPOEHUS UX aTOMOB;

* 00BACHATH CyTh XUMHUYECKHX MPOIECCOB U UX MPUHIMITUATBEHOE OTINYHE OT PUINUECKUX;

* Ha3bIBaTh IPU3HAKH U YCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKLIUN;

* YCTAHABIIMBATh MPUHAIICKHOCTh XUMUYECKON PEAKIINU K ONPEAEIEHHOMY THUITY 10 OJTHOMY M3 KJIACCU(DHUKATIMOHHBIX TPU3HAKOB:

1) mo yucIy U COCTaBy UCXOJHBIX BEIIECTB U MPOJAYKTOB PEAKIMHU (PEaKIUN COCTUHEHHUS, PAa3JIOKEHHISI, 3aMEIICHUS 1 0OMEHA);

2) 10 BBIJCIICHHUIO HJIH MTOTJIOMICHUIO TEIUIOTHI (PEaKIUU K30TEPMUICCKHIE U DHIOTCPMHUYECKUE);

3) 0 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKUX JIEMEHTOB (PEaKIMU OKUCITUTEIBHO-BOCCTAHOBUTEIILHBIC);

* COCTaBJISATh YPABHEHUS JIEKTPOJUTUYECKON TUCCOLMALMN KUCTIOT, IIEJIOUEH, COJIel; MOJIHbIE U COKPAIIEHHbIE HOHHBIE YPABHEHHUS
peakuuii oOMeHa; ypaBHEHUS! OKHCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHII;

* IPOTHO3UPOBATH MPOAYKTHl XUMHUUECKHUX peakuil 1o popMyaamM/Ha3BaHUAM MCXOJIHBIX BELLECTB; OMPEIENIATh HCXOIHBIE BEILIECTBA
1o (popmynam/Ha3zBaHUSAM IPOAYKTOB PEAKIINH;

* COCTaBJIATh YPaBHEHHs PEAKIMI, COOTBETCTBYIOUINX MOCIEI0BATEIBHOCTH («LEMOUYKe») MPEeBpalIeHUI HEOPTraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOLIECCE DKCIIEPUMEHTA ITPU3HAKH, CBUAETEIBCTBYIOIINE O IPOTEKAHUY XUMUYECKON PEaKLUU;

* IPUTOTOBJISATH PACTBOPHI C ONPEIEITEHHON MACCOBOU 0JIENH PACTBOPEHHOTO BEIIECTBA;

* OIIPEACIIATh XapaKTep CPebl BOJHBIX PACTBOPOB KHUCIIOT U IIEJI0UYEH MO M3MEHEHUIO OKPACKU MHAUKATOPOB;

* POBOJIMTH KAYECTBEHHBIE PEAKIINH, TOATBEPKIAIOIINE HATMYME B BOJAHBIX pACTBOPAaX BEIIECTB OTACIbHBIX HOHOB

* OIIPEAEIIATh MPUHAIC)KHOCTh HEOPraHUYECKUX BEUIECTB K OJHOMY M3 U3yUYEHHBIX KJIACCOB/TPYIIT: METAJUIbl U HEMETAJIbI, OKCUJIBI,
OCHOBaHMs, KUCJIOTHI, COJIU;

* COCTaBJIATH (POPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

* OIIPE/IEIIATh BAJIGHTHOCTD U CTENIEHb OKUCIICHHS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (DOPMYJIbI HEOPTAHUYECKUX COEMHEHUH MO BaJICHTHOCTSIM U CTETICHSM OKHCJICHHSI 3JIEMEHTOB, a TAK)Ke 3apsaM HOHOB,
yKa3aHHBIM B Ta0JIMIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUMN U COJIeHl;

* 00BACHATH 3aKOHOMEPHOCTU M3MEHEHUsI (PU3UUECKMX U XUMHUYECKHX CBOMCTB MPOCTHIX BEUIECTB (METAUIOB U HEMETANIOB) M MX
BBICILIMX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOI'O U TPETHEro NEPUOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;



* Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEPHBIE IS KaXIOT0 U3 KJIAaCCOB HEOPraHMYECKUX BEUIECTB: KUCJIOT, OCHOBAaHMUI,
CoJIeH;

* PUBOJUTH MIPUMEPHI PEAKIIHi, TOITBEPKAAIONIMX XUMHUUECKIE CBOMCTBA HEOPTAHUUECKUX BEIIECTB: OKCHUJIOB, KMCJIOT, OCHOBAHUI
U COJICH;

* OIIPE/ICIIATH BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTENH B OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKITUSX;

* COCTaBJISATh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIN OanaHC (711 M3YYEHHBIX PEeaKIUii) MO MPEeAIOKEHHBIM CXEMaM pPeaKinii;

* MPOBOJINTH JTAOOPATOPHBIE OIBITHI, MOATBEPIKIAIOIINE XUMUICCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIICCTB;

BoinyckHuk 8 kj1acca moJy4yuT BO3MOKHOCTh HAYYUTHCS

* TPaMOTHO 00OpaIIaThCs C BEIMIECTBAMHU B IIOBCETHEBHOMN KU3HU;

* 0CO3HaBaTh HEOOXOIUMOCTh COOIIOEHUS TPaBUI 3KOJOTUYECKH 0€30M1aCHOI0 MOBEAEHUS B OKPY KaIOIIEeH MPUPOIHOM cpefe;

* IOHUMATh CMBICT M HEOOXOIUMOCTh COOJIOJICHUS TMPEANUCAaHUHN, TpeIIaraéMbplX B WHCTPYKITUSAX TIO HCIIOJIH30BAHUIO JICKAPCTB,
cpencTB ObITOBOM XMMUU U JIp.;

* HCTIOJL30BaTh TPHOOPETEHHBIC KITFOYEBBIC KOMIIETEHTHOCTH TIPH BBIMOJHEHUU HCCIEAOBATEIILCKUX TPOEKTOB IO HM3YyYCHHIO
CBOMCTB, CITOCOOOB TIOJyYEHHUSI ¥ PACTIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ysl CPEACTBA YCTHOM W MHUCHbMEHHOM KOMMYHHUKAIIMM TpU padoTe C
TEKCTaMH Y4eOHUKA U JIOMOJIHUTEIBHOM JIUTepaTypoil, CIPaBOYHBIMH TaOJIUIIAMHU, ITPOSIBISATH TOTOBHOCTh K YBAKEHUIO MHOU TOUYKHU 3PEHUS
pU OOCYKJIEHNUU PE3YJIbTATOB BBHITIOJTHEHHON PabOTHI;

* OOBEKTUBHO OIICHHBATh HHGOPMAIMIO O BEIIECTBAX M XMMHUYECKHX IPOIECCaX, KPUTHUYECKH OTHOCUTHCA K IICEBIOHAYYHOMN
uHdOopMaIuu, HeTOOPOCOBECTHOM peKiaMe, KacaroIIecsl HCTIOIb30BAHMS PAa3IMUHbIX BEIIECTB.

* 0CO3HABaTh 3HAYCHUE TCOPETUICCKUX 3HAHUH TSI MPAKTHUECKOU JeATeILHOCTH YEIOBEKa;

* OIMCHIBATh N3YUCHHBIC OOBEKTHI KaK CHCTEMBI, IPUMEHSIS JIOTHKY CHCTEMHOTO aHAJIN3a,

* MPUMEHATHh 3HAHUS O 3aKOHOMEPHOCTSAX NEPHOIUYCCKON CHUCTEMBl XMMHUYECKHX 3JIEMEHTOB JUIsl OOBSICHCHHUS W TIPEIBHICHHUS
CBOMCTB KOHKPETHBIX BEIIICCTB;

* pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETCHTHOCTh ITOCPEICTBOM YTIIYOJICHHSI 3HaHWH 00 MCTOPUM CTAHOBJICHUS XUMHYECKOW HAYKH,
¢ OCHOBHBIX IMOHATHH, MEPHOJNICCKOTO 3aKOHA KaK OJHOTO W3 BAKHEHIIHMX 3aKOHOB MPHUPOJBI, & TAKKE O COBPEMEHHBIX JOCTHIKCHHSIX
HAyK{ U TCXHHUKHU.

* COCTaBJISATh MOJICKYJIIPHBIC ¥ TOJTHBIC HOHHBIC YPABHEHUS MO COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

* PUBOJUTH MPUMEPHI PEAKITUHN, MOATBEPKIAIONINX CYIIIECTBOBAHNE B3aMMOCBSI3U MEXy OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX
BEIIIECTB;

* MPOTHO3UPOBATH PE3YJIBTATHI BO3/ICHCTBUS PA3IMYHBIX (DAKTOPOB HA N3MEHEHHE CKOPOCTH XUMUYECKON PEaKInu;

* MPOTHO3UPOBATH PE3YJIBTATHI BO3/ICHCTBUSI PA3INYHBIX (DAKTOPOB HA CMEIICHIE XUMUUECKOTO PABHOBECHSI.




® IPOrHO3UPOBATb XMMHUUYCCKUC CBOMCTBA BCIIICCTB HA OCHOBC UX COCTaBa U CTPOCHMH,

¢ IIPOTHO3UPOBATb CITOCOOHOCTH BCIICCTBA IIPOABIIATL OKHCIUTCIIBHBIC HIIM BOCCTAHOBUTCIIBHBLIC CBOMCTBa C y‘{éTOM CTCIICHEH
OKHUCJICHHA 3JICMCHTOB, BXOJAIINX B CT'O COCTaB,

¢ BBIABJIATH CYHICCTBOBAHNUC F€HETUYECKON B3aMMOCBS3U MCKAY BCUICCTBAMU B pAAY: IIPOCTOC BCIICCTBO — OKCHUA — THAPOKCHUI —

COJIb;

abrwnE

o

1
2
3
4

Kpurtepun npoBepku ypoBHs 00y4e€HHOCTH
(KOHTpOJIBHBIE Pa0OTHI U3 cOOpHUKA «XuMusi. KOHTposbHBIE U TpoBepouHbIe paboThl K yueOHuky O. C. ['abpuensHa» 8 Kiacc)

KoutponbHas padora Nel

ATOMBI XUMHAYECKHUX DJIEMEHTOB.
VYMmenue knaccu(uuupoBaTh BELECTBA 10 COCTABY HA MIPOCTHIE U CIIOMKHBIE
OnpeneneHne NoJI0KEHUSI XUMUYECKOTO 3JIEMEHTA B IIEPUOIUYECKON CUCTEME
OnpeneneHue coctaBa aToMa
Pacnpenenenne 3JIeKTPOHOB 110 DHEPrOYPOBHSAM B aTOMax U MOHAX.
IIpocnexxuBanyre 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB AJIEMEHTOB B IIEPUOIAX U TVIABHBIX MOAIPYIIIIAX C TOUYKU 3PEHUS CTPOCHUS
aTOMOB
YMeHue ycTaHaBIMBAaTh IPUUMHHO-CIIEICTBEHHBIE CBSI3U: COCTAB BEILECTBA — TUIl XUMHUYECKOHN CBS3H
Pacder oTHOCHTENBHON MOJIEKYJISIPHOM MacChl BEIIECTB

KoHnTtposnbHas padora Ne2
CoennHeHNs XUMHYECKUX DJIEMEHTOB.

. Paznuuenune nHAMBUYyaJIbHBIX BEIIECTB U CMECEN

. Kitaccuduxanust cio)HbIX BEIIECTB 10 COCTABY HAa OKCHJIbl, OCHOBAHMUSI, KUCIIOTHI, COJIH.

. OnpeneneHre CTENEHU OKUCIICHUS SJIEMEHTOB B BEIIIECTBAX

. CocraBnenue Hopmys OKCUIOB, OCHOBAHUMN, KHCIIOT, COJICH MO CTEMEHSIM OKHUCIICHUS, 3apsiaM HOHOB, YKa3aHHBIX B TaOJIHIIC

PacTBOPHUMOCTH, 110 Ha3BaHUSIM BEILICCTB.
5. CocraBneHnre Ha3BaHUN OCHOBHBIX KJIACCOB BEMIECTB MO (hOpMyJiaM BEIIECTB.
6. OnpenesieHre paCTBOPUMOCTH BEIIECTB 1O Ta0IUIE PACTBOPUMOCTH.
7. YcTaHOBIEHUE TEHETUUECKON CBSI3U MEXKITY OKCUIAMHU U THJIPOKCUIIAMHU.



8. PacyeT MaccoOBBIX JI0JIEH JIEMEHTOB B BEIECTBE.
9. BeinoJyiHeHHE pacUYETOB C UCIOJIb30BAHUEM TTOHSATUM «MAacCOBas» U «0OBEMHAs 107U KOMIIOHEHTOB B CMECH.

ok wdE

8.
9.

Kontponbshas padora Ne3
V3MeHeHus1, IPOUCXO/ISIINE C BEIIeCTBAMU

MOHMMAaHUE CYyTH XUMHUYECKUX MPOIECCOB U UX MPUHILUIUATBHOE OTINYKE OT (PU3HUECKUX;

OIpPEEIICHUE MPU3HAKOB XUMUYECKUX PEAKIIHIA;

COCTaBJICHHE (POPMYJI BEILIECTB 110 UX HA3BAHUSM;

cooTHeceHue: (popmyia BelecTsa -Ha3BaHUe,; (opMysa COEIUHEHNS — KJIAacC BEIECTBA

COCTABJICHHE YPABHEHUH PEAKUM MO HA3BaHMUSIM BEIIECTB, pACCTaHOBKA KO3((ULIEHTOB

IPOTHO3UPOBAaTh NPOAYKThl XMMHYECKHX peakuuil mo (popmysiaM/Ha3BaHHUSIM HMCXOJHBIX BEIIECTB; ONPEAENSTh HCXOIHBIC
BEIlECTBA 10 (hOpMysIamM/Ha3BaHUSAM MIPOIYKTOB PEAKIINH;

YCTaHOBJIEHUE MPHUHAJICKHOCTH XMMHMUYECKON peakluuu K ONpPENeNEHHOMY THUIy IO OJHOMY H3 KIJIACCU(UKAIMOHHBIX
IPU3HAKOB:

a)Io0 YHUCITY U COCTAaBY UCXOJHBIX BEUIECTB U MIPOJYKTOB PEAKIUU (pEaKkLUu COCTUHEHM S, Pa3I0KEHHs, 3aMEILICHUsI U1 OOMEHa);
0)110 BBIIEJICHUIO WJIH MOTJIOIIEHHUIO TEIUIOTHI (PeaKMU SK30TEPMUUECKHUE U SHIOTEPMUUYECKHUE);

pacyeT MacCOBBIX JIOJIEH 2JIEMEHTOB B COEIMHEHHUH

pacueT MaccoBbIX U OOBEMHBIX J10JIe KOMIOHEHTOB B CMECH;

10.pacueTsl IO ypaBHEHUIO XUMHUYECKHUX PEaKIIUi

Kontponbshas padora Ned
PactBopenue. PactBopel. CBoMCTBA PaCTBOPOB JIEKTPOIUTOB.

XapaKTEepU30BaTh BEILIECTBA MO COCTABY, CTPOCHUIO M CBOWCTBAM, BBIACISAA MX CYUIECTBCHHBIE MPU3HAKHU; YCTAHABIMUBATH
MIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEKYy COCTAaBOM-CTPOCHUEM-CBONCTBAMHU

COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COCITMHECHUN IO BAJCHTHOCTSM M CTEIICHSIM OKHCJICHHS DJIEMEHTOB, a TAaKXKe 3apsigam
MOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTHU KUCIIOT, OCHOBAHUH U COJICH;

OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3NIECKUX M XUMUYECKUX CBOMCTB MPOCTHIX BEHIECTB (METAIIIOB M HEMETAIIJIOB) U
WX BBICIIIMX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO MEePUOIOB;

HA3bIBATh OOIINE XUMUYECKHUE CBOWCTBA, XapaKTEPHBIE ISl TPYIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX;



5. Ha3pIBaTh OOIME XUMHUUYECKHE CBOMCTBA, XapaKTEpHbIE MJIA KaXJOro W3 KJIAaCCOB HEOPTraHUYECKUX BEIIECTB: KHCIOT,
OCHOBaHUM, COJICH;

COCTaBJISITb TCHETUYECKHUE PAJIbI DJIEMEHTOB

/. COCTaBIIATh YPAaBHEHUS pEaKIuii MOHHOTO OOMEHAa B MOHHOM BHJIE

o

9 KJL.
HosicHuTeILHAS 3aMIUCKA
(0a30BbIil YPOBEHb ).

Pabouast mporpamma cocTtaBjieHa B COOTBETCTBHM ¢ TpeOoBaHUsAMU DenepabHOr0 roCy1apCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTA
OCHOBHOTO 00111er0 00pa30BaHUs BTOPOro MOKoJeHus, [IpuMepHoil mporpaMMbl OCHOBHOTO 00IIEro 00pa30BaHUsI [0 XUMUU U aBTOPCKOM
[Iporpammbl Kypca xumuu st 8-9 kiaccoB 00I1Ie00pa3oBaTenbHbIX yupexaeHui (0azoBwiii ypoBenb) O.C. I'abpuensna (2012roaa).
Hacrosmas nporpamma yauTeiBaeT pekoMeHaauu [I[puMepHon nporpaMmsel 110 XUMUH 711 OCHOBHOM IIKOJIBI.

Pabouas mporpamma Mmo XUMHUH: KOHKPETHU3UPYET MOJI0XKeHUS DyHIaMEHTAIBHOTO S/Apa COACpKaHUS OOYYCHHSI XHUMHH C Y9E€TOM
MEXIMPEAMETHBIX CBSI3€d YYEOHBIX NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA; OINpPEAENseT IOCIENOBaTeIbHOCTh H3YyYEHUS €IUHUIL
comepxkaHus OOydeHHs] XUMUHW W (QopMUpoBaHUSA (pa3BUTHA) OOMMX YYEOHBIX M CHCHU(PUICCKAX MPEIMETHBIX YMEHHH; maeT
OPUEHTHUPOBOYHOE PACTIPEEIICHHE YUEOHOI0 BPEMEHH T10 pa3zesiaM U TeMaM Kypca B MOJAJIbHOCTH «HE MEHEE».

CopeprkaHue NporpaMMbl HApaBJIEHO Ha OCBOCHHUE 3HAHW M Ha OBJAJCHHE YMEHUSIMU Ha 0a30BOM YPOBHE, YTO COOTBETCTBYET
OOpazoBaTenbHOI nporpamMme mKoybl. OHa BKIIOYAET BCE TEMbI, MPEAYCMOTPEHHBIE (heJiepabHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM OCHOBHOT'O 00111eT0 00pa30BaHus MO0 XMMHUU U aBTOPCKOM MporpaMmMoi yueOHOro Kypca.

IIporpamma kypca «XuMHH» TIOCTPOEHA HAa OCHOBE CHHPAJIBbHOM MOJENM, MPEIyCMATPUBAIOLIEH IIOCTEIIEHHOE pPa3BUTHE U
yrayOJeHrne TEOPETUYECKUX TPEICTABIICHUN MTPH JIMHEMHOM 03HAKOMJICHUHU C AYMITUPUUYECKUM MaTEPHAIOM

B npenMerax ecTecTBEHHO-MaTeMAaTUYECKOIO LIUKJIA BEAYIIYIO POJIb UTPAECT MO3HABATENbHAS AEATEIBHOCTD U COOTBETCTBYIOIINE €U
No3HaBaTeNIbHbIE yueOHbIe NEeHCTBUS. B CBSI3U ¢ TUM OCHOBHBIMH LEeJISIMH 00y4eHUs] XUMUH B OCHOBHOM IIKOJIE SIBJISIFOTCSI:

1)  dopmupoBanue y 00ydaromuxcs yMEHHs BUACTh M TOHUMATh IICHHOCTh 00pPa30BaHMsl, 3HAYUMOCTh XUMUYECKOTO 3HAHUSI
JUTA KaXJI0TO YeJIOBEKa HE3aBUCUMO OT €ro MpoeCcCHOHAIbHON NEATENbHOCTH; YMEHUS pa3indaTh (aKkThl U OICHKH, CPAaBHUBATD
OLICHOYHBIE BBIBOJIbI, BUJAETh HMX CBS3b C KPUTEPUSMU OLIEHOK M CBA3b KPUTEPUEB C ONPEACICHHOW CHCTEMOM LEHHOCTEM,
(bopMyIupoBaTh 151 000CHOBBIBaTh COOCTBEHHYIO MTO3UIIHIO;



2) dbopmupoBaHue y 00y4yaromUXCs IEJIOCTHOTO MPEICTABIECHUS O MUPE M POJIM XMMHHM B CO3JIaHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA;

3)ymMeHus OOBSICHATH OOBEKTHl U MPOLIECCH OKpYXaloled  JACHCTBUTEIBHOCTU — MPUPOJAHON, COIMAIBHOU, KYJIbTYpPHOM,
TEXHUYECKOMN Cpelbl, UCIIOJIb3YS LISt ATOr0 XWMHYECKUE3HAHUS,
4) mnpuobpereHrue OOYyYAIOUIUMHUCSA ONBITA PA3HOOOpPA3HOW JEATETLHOCTH, IMO3HAHMS M CaMOIO3HAHMS; KIIIOUEBBIX HaBBIKOB
(KJTHOYEBBIX KOMITETEHTHOCTEH), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE MJIsi Pa3IMYHbIX BHUJIOB JIESITEIBHOCTH: pPEUICHUS MpoOJieM,
NPUHATUS PEIICHWN, TIOWCKA, aHaim3a W 00paboTKM WHGOpMAIMK, KOMMYHHUKATHBHBIX HAaBBIKOB, HABBIKOB HW3MEPCHHIA,
COTPYJIHUYECTBA, OE30MaCHOTO OOPAIICHHS C BEIIECTBAMH B IIOBCETHEBHOM KU3HU.

3ajauyamMu u3ydeHus: y4eOHOro npeamera « XumMushy
B 9 Ki1acce ABJISAIOTCSA:

yueOHbIe: (OpMUPOBAHUE CUCTEMbI XUMUUECKUX 3HAHUHN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU KapTHUHBI MUDPA;

pa3BUBAIOIIHE: PA3BUTHE JIMYHOCTU O0YUAIOIIUXCS, UX UHTEJUIEKTyaIbHOE U HPABCTBEHHOE COBEPIICHCTBOBaHUE, POPMUPOBAHUE Y
HUX TYMaHUCTUYECKUX OTHOIICHUH M 9KOJOTUUYECKH 11€J1IeCO00Pa3HOT0 MOBEJACHUS B OBITY U B TPYAOBOM JEATEIHLHOCTH;

BOCHHTATEJbHbIE: (OpMUPOBaHHE yMEHUIN 0€30MacHOTO OOpallleHHs C BEIIeCTBAMH, MCIOJIb3YeMbIMU B IMOBCEIHEBHOW >KU3HU;
BbIPa0OTKA TOHUMAaHUS OOIIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMHH, a TaKke (POpMUpOBaHHE OTHOIIEHUS K XUMHUH KaK K BO3MOXKHOM
obyractu OyayIIe MpakTHIEeCKOM eI TEIIbHOCTH.

B cooTBeTcTBHM C yueOHBIM IIJITAHOM Ha U3y4ye€HUE XMMHH B 9 Kijlacce OTBOAMUTCS 2 yaca B HeJlento, 68 yacoB B roa. B cooTBercTBUM
CO CJIOXKUBILIEHCSA MPAKTUKON OpraHM3allii OCHOBHOTO OOIIero oOpa3oBaHUsi B 00pa30BATENbHBIX YUYPEXKIECHUAX 00IIero oOpa3oBaHMS
peasibHas MPOJOJDKUTEIBHOCTh y4E€OHOTO Tro/la MEHbIIE HOPMAaTHUBHOW M cocTaBiseT 33 ydeOHble Henmenu. Takum oOpa3om, Bpems,
BbIZIeTIsieMOe pabounMy yueOHBIMHY TUTAaHAMU Ha U3y4eHUe XMMUU B 9 Kilacce Ha MpaKkTUKE paBHO 66 dacawm.

IIporpamMmoil npexyCMOTPEHO ITPOBEAEHNUE:

KOHTPOJIbHBIX padoT — 3,

MPaKTUYECKUX pabOT — 6 4acoB.

Cpok peanu3aiuy NporpaMmMbl — OJJUH Y4EOHBIH TO/I.

DopMbl, METOIbI M CPEACTBA 00yUYeHHs, TEXHOJIOTHH

B manHOM Kitacce BeAyIIMMU METOJAaMU OOYYEHUS MPEAMETY SIBISIIOTCA: OOBSICHUTEIHHO-WILTIOCTPATUBHBIN U PENpPOAYKTHUBHBIMH,
XOTS MCIIOJIB3YETCSI M YaCTUYHO-TIOMCKOBBIM. Ha ypokax UCHONB3yIOTCS 3JIEMEHTBI CIEAYIOIIUX TEXHOJIOTMWA: JIMYHOCTHO -
OpUEHTHUPOBAHHOE 00yUueHune, oOyueHue ¢ npuMeHenueM onopHeix cxeM, KT, mpoekTHas nesTeIbHOCTb.



Hcnone3ytorcst cnenyromme Gopmbl oOydeHus: ydeOHBIE 3aHATHS, HAOIIOJICHUSI, OMBITHI, SKCIIEPUMEHTHI, paboTa ¢ y4eOHOH H
JIOTIOJTHUTEIHHOMN JINTEPATypOi, aHAIIN3, MOHUTOPUHT, UCCIIeIOBATEIbCKasi padoTa, Mpe3eHTAIHS.

OnpeneneHHOe MECTO B OBIAJCHUM JaHHBIM KYypPCOM OTBOJUTCS CaMOCTOSITENIbHOW paboTe: MOJATOTOBKAa TBOPUYECKHX padoT,
cooO1eHnii, pedepaToB, Mpe3eHTAIUH.

DopMbI NPOMEKYTOUYHON U UTOTOBOM ATTECTALUM

[IpoMexyTouHas aTTecTanus MpoBOAUTCS B (hopme:

- TECTOB;

-KOHTPOJIBHBIX;

- CaMOCTOSITENIbHBIX padoT;

- MPAKTHYECKUX;

- TBOPYECKHUX padoT.

B TOM YHCJIE C UCIIOJIH30BAaHUEM KOMITBIOTEPHBIX TEXHOJIOTUH.

VYyamuecs npoxXoAsT UTOroByro arrecTtanuio — B Buae ['UA.

O6yuenue Benércs mo yueOHuky O.C.l'abpuensn «Xumus 9 kmace» (Hpoda 2016), KOTOpBIM COCTaBIsSET €AUHYIO JUHUIO
y4e€OHUKOB, COOTBETCTBYET (peiepalbHOMY TIOCYIapCTBEHHOIO 00pa30BaTENIbHOTO CTAHJApTa BTOPOTO MOKOJEHHUsS 0a30BOro ypOBHS U
peanuzyeT aBTopckyto nporpammy O.C.I"abpuensina

B cootBercTBHYM ¢ YyUEOHBIM IJIAaHOM Ha M3y4Y€HHUE XUMHHU B 9 Ki1acce OTBOJUTCS 2 yaca B HeZlelto, 66 4acoB B ro/l.

Peanuzanus nmaHHOW mporpamMMbl CIIOCOOCTBYET HCIOIB30BAHUIO PA3HOOOpa3HBIX (opM oOpraHuszanuyd y4eOHOro Ipoiiecca,
BHEJIPEHUIO COBPEMEHHBIX METO/IOB O0YUYEHUS M MEeJarOrMueCKUX TEXHOJIOTHH.

[TporpamMma paccunTtana Ha 68 4acoB B Tof (24aca B HEIEIIO).

IIporpammoil npexyCMOTPEHO MPOBEICHHUE:

- KOHTPOJIBHBIX padboT 3 gaca
- MPaKTHYECKUX padboT 6 gacos

OcHoBHOM (opMOI1 OpraHu3aluy y4eOHOro npolecca IBisieTcs KJIaCCHO-ypOUHasl CUCTeMa, KOTopasi HarlpaBJieHa Ha:

- CO37JaHME ONTUMAJIbHBIX YCJIOBHUM 00yUYeHHUS,;

-ACKITIOUEHHUE TICHXOTPABMUPYIOIUX (PaKTOPOB;

- COXpaHEHHE TICUXOCOMATUYECKOTO COCTOSTHUS 3/I0POBbS YUaITNXCS;

- pa3BUTHE TIOJOKUTEIHHON MOTHUBAIIUU K OCBOSHHUIO MTPOTPaMMBI;

- pa3BUTHE UHIMBUYATLHOCTH U OJJAPEHHOCTH KaKI0TO pEOCHKA.



B xauectBe AOMOMHUTENBHBIX (OPM OpraHu3aluv OO0pa30BaATEIBLHOTO IMPOIECCa HCMOJb3YeTCSd CHCTEMa KOHCYJIbTAIIMOHHOM
MOAJICP)KKH, WHIUBUAYAIBHBIX 3aHSITHH, CaMOCTOATENIbHAs paboTa ydalluXxcsl ¢ HCIOJIb30BAHHMEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TEXHOJIOTHH.

Pabouas nporpamma npeaycMaTpuBaeT (GOpMHUPOBAHUE Y YUAITUXCS OOIIEy4eOHBIX YMEHHUM UM HABBIKOB, YHUBEPCAIbHBIX YUCOHBIX
JNEUCTBUU U KIIOUYEBBIX KOMIIETCHIIHM

-YMEHUE CaMOCTOATEIBHO U MOTUBUPOBAHHO OPTraHU30BBIBATH CBOIO MTO3HABATEIBHYIO ACATEIHLHOCTD;

-HCTIOJIb30BAHNE JIEMEHTOB IPUYNHHO-CIICICTBEHHOTO U CTPYKTYPHO-(YHKIIMOHAIHHOTO aHAJIN34;

-OMpeIeTICHNE CYITHOCTHBIX XapaKTePUCTUK U3y4aeMOro 0ObeKTa;

-YMEHHE Pa3BepHYTO 0OOCHOBBIBAThH CYKJICHUS, JaBaTh ONPECICHUs, IPUBOIUTD I0KA3aTEIbCTBA,;

-OLICHUBAHUE Y KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPYXKAIOIIEM MUPE.

B 3TOM HanpaBieHUM IPUOPUTETAMU SIBIISFOTCS:

-MCI0JIb30BAHKE JIJIS MO3HAHUS OKPYXKAIOIIETO MUPA PA3JIMUHBIX METOA0B (HaOIIOACHUS, U3MEPEHUS, ONIBIThI, SKCIIEPUMEHT);

-MPOBEICHUE TTPAKTUUECKUX U JIAOOPATOPHBIX PabOT, HECIOKHBIX SKCIIEPUMEHTOB U OMUCAHUE UX PE3YyJIbTATOB;

-MCII0JIb30BAHKE JIJI PEIISHUS MO3HABATEIBHBIX 3a/1a4 PA3JIMUYHBIX UICTOYHHUKOB HH(POPMAITUH;

-COOJII0JICHHE HOPM W ITPaBUJI TIOBEJCHUS B XMMHUYECKHX JIa0OpaTOpUsIX, B OKPYKAIOIICH cpefie, a TaKKe IpaBuil 3I0pOBOro odpasa
JKU3HU.

Pe3ynbTaThl n3yueHus kypca «XuMus. 9 Kiaccy MpuBeICHBI B paszjene « TpedoBaHus K YPOBHIO IMOJTOTOBKU BBIITYCKHHKOBY,
KOTOPBIM MOJHOCTBIO COOTBETCTBYET CTaHAAPTy BToporo nokoneHus ®I'OC.

Ili1anupyemble pe3yibTAThl H3Y4YEHUSI KYpPCa XUMUHU

[Ipy wu3yyeHMH XUMUKM B OCHOBHOM IIKOJI€ OOECTEUMBAETCA JOCTH)KEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEIMETHBIX
pe3yJIbTaTOB.

JlesTenbHOCTh 00pa30BaATEIBLHOIO YUPEkKAEHUS 00111ero 00pa3oBaHusl B 00YUYEHUH XUMUU J0JKHA ObITh HallpaBiieHa Ha JJOCTUKEHHE
00yJarouMMucs CIeAyIOIUX pe3yabTaToB.

JIMYHOCTHBIE Pe3yJibTAThI:

B LIECHHOCTHO-OPUEHTAIIMOHHOM chepe

-4yBCTBO F'OPAOCTH 32 POCCUMCKYIO XUMUYECKYIO HAYKY, TYMaHU3M, OTHOLIEHUE K TPYIY, UEICYCTPEMIIEHHOCTD;

-opMupoBaHUE IIEHHOCTH 370pPOBOTO M 0Oe30macHOro o0Opasza KU3HHU; YCBOEHWE MPABWI WHAWNBUAYATLHOTO M KOJUIEKTUBHOTO
0€30macHOr0 MOBEICHUSI B UPE3BBIYANHBIX CUTYAITUSIX, YTPOKAIOITUX KU3HU U 370POBBIO JIIOJICH;

B TPYAOBOH c(epe

-TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JaJIbHEHIIEH 00pa30BaTeIbHON TPACKTOPUH;



B II03HABATEJIbHOM (KOTHUTUBHOM, MHTEJUIEKTYaJIbHOM) cpepe — yMEHHUE yNpaBisTh CBOEH O3HABATEIBHOMN 1€ATEIbHOCTBIO.

(OpMHPOBAHNUE OCHOB 3KOJIOIMUECKON KYJIBTYpPbl, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO HKOJIOTUYECKOTO MBIIIUIEHUS, Pa3BUTHE
OIbITa 3KOJOTUYECKH OPUEHTUPOBAHHOMN pe(hIeKCUBHO-OLIEHOYHON U IPAKTUUYECKON JESATEIBHOCTH B )KU3HEHHBIX CUTYalUsX;

B MO3HABATEJIbHOM (MHTEJUIEKTYaJILHOM) chepe

-YMEHHE YIPABIIATH CBOEH I103HABATEIIBHON 1E€ATEIIBHOCTBIO.

MeranpeaMerHbie pe3yJbTaThl:

-yMEHHE CaMOCTOSITENILHO OINPEAETATh eI CBOET0 00YUeHHsI, CTABUTh U (pOPMYITUPOBATH Uit ceOsi HOBBIE 3a7aun B yu€Oe U Mmo3Ha-
BATEJIbHOW JIEATENBHOCTH, PA3BUBATh MOTHUBBI U HHTEPECHI CBOEH MO3HABATEIBLHOM ACATEIBHOCTH;

-yMEHHE CaMOCTOSTEIbHO IUIAHUPOBATH MYTU JIOCTHKEHUS LI€JIel, B TOM YHUCIE albTEPHATUBHBIC, OCO3HAHHO BBHIOMpPATh HamOoJee
s pexTrBHBIE CTOCOOBI PEIIeHUsI YUEOHBIX U MTO3HABATEIbHBIX 3a]1a4;

-YMEHHME COOTHOCUTH CBOU JCUCTBHS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOEU AEATEIIBHOCTH B ITPOLIECCE
JNOCTHXKEHHSI pe3yJibTaTa, ONpPeeysTh COCOObI IEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUW U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JIEH-
CTBHS B COOTBETCTBUH C U3MEHSIOLIEHCS CUTYallUEH;

-yMEHHE OLIEHUBATh MPABUIILHOCTD BHIIIOJHEHHS Y4eOHOM 3a/1a4i, COOCTBEHHbBIE BO3MOYKHOCTHU €€ pelIeHHUS;

-BJIaJICHUE OCHOBAMM CaMOKOHTPOJIS, CAMOOLICHKHM, NPHUHSATUS PELICHUH M OCYLIECTBICHHMS OCO3HAHHOIO BbIOOpa B y4eOHOU u
II03HABATEIIbHOMN JEATEIBHOCTH;

-yMEHHE ONPEAeNATh MOHATHUS, CO3/]aBaTh 0000IEHNUs, YCTaHABINBATh aHAJIOTUH, KJIacCU(ULIUPOBATh, CAMOCTOATEIBHO BBIOUPATH
OCHOBaHUSl U KPUTEPHUH Ui KiIacCU(PUKAIMK, YCTaHABIMBATh NPUUYUHHO-CIEACTBEHHBIE CBS3M, CTPOUTH JIOTHUECKOE PacCyXkJIECHUE, YMO-
3aKI0YeHUE (MHAYKTUBHOE, NEAYKTUBHOE U 110 AHAJIOTUH) U JI€JaTh BBIBOJIBI;

-yMEHHUE CO3/1aBaTh, NPUMEHSITh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEJH U CXEMBbI JIJISl PEIICHUs] YYEOHBIX U MO3HABATEIbHBIX
3a/1ay;

-yMEHHE OpPraHU30BbIBATh YYEOHOE COTPYIHHMYECTBO M COBMECTHYIO ACSATENBHOCTh C YYUTEIEM U CBEPCTHHKaMU; pabOTaTb WH-
JUBUTyaJIbHO U B TPYIIIE: HAXOIUTh 00Illee PEIICHHE U pa3peaTh KOHPIUKTHI HA OCHOBE COIJIaCOBaHMS MO3ULUI U YUETAa HHTEPECOB;

-popMynHMpoBaTh, apryMEHTUPOBATH U OTCTAaUBATh CBOE MHEHUE;

-YyMEHHME OCO3HAHHO HCIOJIb30BAaTh PEYEBBIE CPENICTBA B COOTBETCTBHM C 3a/1a4€ KOMMYHHUKALIMU JJI BBIPAXKEHUS CBOMX YYBCTB,
MBbICJIE U MOTPEOHOCTEN; MIIAHUPOBAHUS U PETYJISIUU CBOEH NEATEIbHOCTH; BJIAJIECHUE YCTHOM M MUCBMEHHON peublo, MOHOJOTUYECKON
KOHTEKCTHOM PEUbIO;

-(popmupoBaHuE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIONb30BaHMS MH(POPMAIIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA;

-(popmMHpoBaHUE U Pa3BUTHE SKOJOTMUECKOTO MBIIUICHUS, yMEHUE IPUMEHATh €r0 B MO3HABATEIbHONW, KOMMYHUKAaTUBHOM, COLlMANb-
HOW MpakTHKe U MpodhecCUOHaTLHON OpUEHTAINH.



-HCII0JIb30BAaHNE YMEHUI M HABBIKOB Pa3IMYHBIX BUIOB IMO3HABATEIHHON JEATEIBHOCTH, -IIPUMEHEHNE OCHOBHBIX METOJIOB TTO3HAHHMS
(cucteMHO-UH(DOPMAIIMOHHBIN aHAIA3, MOJICTUPOBAHNUE) JIJISI H3YUCHUS Pa3IMIHBIX CTOPOH OKPYIKAIOIIEH NeHCTBUTEIHHOCTH;

-HACII0JIb30BAaHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX OIeparuii: (OpMyJIUpOBaHHE THUIIOTE3, aHAIN3 U CHHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEMAaTH3AaII¥sl, BEISIBJICHUE MPUYUHHO-CIICCTBEHHBIX CBS3€H, MOMCK aHAJIOTOB;

-yMEHHE TEHEPUPOBATh UJIEH U OTIPEICIIATh CPEICTBA, HEOOXOAMMBIE ISl UX Peali3alliu;

-yMEHHE ONPEIEIATh TN U 3a/1a4M JIeATEIHHOCTH, BRIOMPATh CPECTBA peau3alliy IeJU 1 MPUMEHATh UX Ha MPaKTUKE;

-HCII0JIb30BAHUE PA3TMYHBIX UICTOYHUKOB JUISI TTOTYYCHHSI XUMUYECKOU HH(POpMAIIUH.

IIpeaMeTHbIE pe3yabTaThI:

B no3naBaTenbHOM cdepe:

-laBaTh OMPEJCICHUS W3YYCHHBIX MOHSITHIA: BEIIECTBO (XUMUYECKUI JIIEMEHT, aTOM, MOH, MOJIEKYJa, KpUCTaNINYeCcKas pelieTka,
BEIIECTBO, MPOCTHIE W CIOXKHBIC BEIIECTBA, XUMHUUYECKass (hOpMyJia, OTHOCHTENbHAS aTOMHAsi Macca, OTHOCUTENbHAsI MOJIEKYJIsSIpHAsl Macca,
BaJICHTHOCTb, OKCHJBI, KHCIOTHI, OCHOBaHWsS, CONH, amM(pOTEpHOCTh, HWHIUKATOp, MEPHUOJUYECKHI 3aKOH, MEPUOJAMYECKas CHCTEMa,
nepuoaAnYecKas Tablnia, H30TOMbI, XUMHUECKAast CBsI3b, DJIEKTPOOTPULIATEIHHOCTh, CTEIIEHb OKUCIICHHUS, DJIEKTPOIINT); XUMUYECKasT PEaKIIHsI
(XMMHUYECKOE ypaBHEHUE, TEHETUYECKasl CBSI3b, OKHCIICHHE, BOCCTAHOBJICHUE, DJICKTPOJUTUYECKAST JUCCOLMAIINS, CKOPOCTh XUMHUYECKOM
peaKium);

-OIMCHIBATh JIEMOHCTPAIIMOHHBIE U CAMOCTOSITENIBHO MPOBEACHHBIC SKCIIEPUMEHTBI, UCIIONB3Ysl JJI 3TOr0 €CTECTBEHHBIN (PYCCKUH,
POJIHOM) SI3BIK U A3BIK XUMHH,

-OIMCHIBATh U Pa3INYaTh U3YyYEHHBIE KIACChl HEOPTaHUYECKUX COCIMHEHUM, TPOCTHIE U CIIOKHBIC BEIIECTBA, XUMUYECKUE PEAKIIUU;

-KJ1accU(pUIIMPOBATh U3yUYCHHbIE OOBEKTHI U SIBIICHUS;

-Ha0JII01aTh JEMOHCTPUPYEMBIE 1 CAMOCTOSATEIHHO IPOBOAUMBIE OMBITHI, XUMUYECKHIE PEaKIINH, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

-JlefaTh BBIBOJBI M YMO3AKIIOYCHHUS W3 HAONIONECHWH, M3YYCHHBIX XUMHUYECKHX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATH CBOWCTBA
HEM3YyYEHHBIX BEIIECTB 10 aHAJIOTUU CO CBOMCTBAMH M3yYCHHBIX;

-CTPYKTYypHUPOBATh U3YUCHHBIM MaTepral i XUMUYECKYIO0 HH(POPMAIIHIO, TIOTYUYSHHYIO U3 IPYTUX HCTOYHUKOB;

-MOJICTMPOBAaTh CTPOCHHWE aTOMOB D3JIEMEHTOB TEPBOTO — TPETHEro MEpHOJOB (B paMKaxX H3yYEHHBIX MOJIOKCHUW Teopuu O.
Peszepdopraa), crpoeHne npocTemmx MoJIeKyJ.

B 1nieHHOCTHO-OpUEHTAIIMOHHOM cdepe:

-aHAJIM3UPOBATh M OIICHUBATH TOCIEACTBUS Ui OKPYXKAIOIIEH Cpelbl OBITOBOM M TPOW3BOJICTBEHHOW NESITEIHHOCTH YEIOBEKa,
CBSI3aHHOM C 1epepadOTKON BEUIECTB.

B tpynoBo# chepe:
-IPOBOJIMTHh XUMHYCCKHH SKCIICPHUMECHT.




B cd)epe 0€30I1aCHOCTH KN3HCACATCIbHOCTH .
-OKa3bIBAThb IICPBYIO IIOMOIIB IIPU OTPABJICHUAX, OKOIr'aX U
APYIrux TpaBMax, CBA3aHHBIX C BCHICCTBAMHU U JIa60paTOpHI>IM O60py,Z[OBaHI/I€M.

OOyuenue Beaércs mo yueOHMKYy O.C.I'abpuensn «Xumust 9 kiacc», KOTOPBI COCTaBiISeT EAMHYIO JHMHHUIO Y4eOHUKOB,
COOTBETCTBYET (hefiepabHOMY KOMIIOHEHTY TOCYJapCTBEHHOTO 00Opa30BaTEIbHOTO CTaHAApTa 0a30BOTO YPOBHS M PEATH3YET aBTOPCKYIO
nporpammy O.C.I'abpuensna.

VYyarmuecs: T0JDKHBI HAYUYUTHCS MPEICTABIATh PE3yIbTaThl HHANBHUIYaTbHONH M TPYIIIOBON IMO3HABATEIBHOMN JIESITEILHOCTH B (hopMe
MICCIIEIOBATENILCKOTO TPOEKTA, MTyOIMIHON TPe3eHTAITUH.

Peanmzanus KaleHIapHO-TEMAaTHYECKOTO IUTaHA OOECHEYMBaeT OCBOCHHE OOIICydeOHBIX YMEHHH M KOMIICTCHIIMA B paMKax
UHPOPMAIIMOHHO-KOMMYHHUKATUBHOM JICSITEITHBHOCTH.

Tema Kou- PopMBbI KOHTPOJIA Pesynprarel uzyueHus Kkypca « XuMus.
BO 9 Kkiacc» npuBEIEHBI B pa3eie
4acoB «TpeboBaHus K ypOBHIO IOJITOTOBKU
1. Beenenne. O6mas 13 KonTponpHbIx pador -1 BBIITYCKHUKOBY, KOTOPBIN MOJHOCTBIO

XapaKTEPUCTUKA XUMUYECKUX JIEMEHTOB Tekymmii KOHTPOJIb COOTBETCTBYET CTaHJAAPTy BTOPOIO

Y XUMHUYecKux peakui. [lepuoanueckuii
3akoH U llepuoauueckas cucrema
xuMudeckux saemenToB J[.M.Mennaeneena

nokosienst I'OC.
TpeOoBaHus HAMPABIIECHBI:
- Ha peanun3aluio CHCTEMHO-

2. Meransl 20 KonTponpHbIX padoT -1 JESITEIBHOCTHOTO U JINYHOCTHO-
Texymmii KOHTPOJIb OPHEHTHUPOBAHHOTO TOIX0/I0B;
[TpakTuueckux padbot-2 -OCBOCHHUE yYaIIUMUCS
3. Hemetamnbl 27 KonTpoasHbix padot- 1 UHTEIUICKTYAIbHOM U MPAKTUYCCKOM
Tekymuii KOHTPOJIb JACATCIbHOCTH,
[TpakTryeckux pabor-4 -OBJIaJICHUE 3HAHUSIMU ¥ YMEHUSIMH,
4. TIpoeKTHas JeSTENLHOCTD 3 BOCTPEOOBAHHBIMU B MTOBCETHEBHOM KU3HHU,
MO3BOJISIONIMMUA OPUEHTHPOBATHCS B
5.0606wenue 3uanuili no xumuu 3a | 3 OKpYXKaromeMm MUpe, 3HAYMMbIMH [

KYPC OCHOBHOU WKOJIbL.

COXpPaHEHUS OKPY>Kalollel cpeibl U



COOCTBEHHOT'O 300POBbA.

OcHOBHOE coep:kaHue Kypca
Y4yeOHO-TEMATHYECKHUH IUIAH 9 Kjacce

1. BBenenmue.

OO0was XxapakTepuCTUKA XUMUYECKHUX 3JIEMEHTOB U XUMUYecKuX peakumuid. Ilepuoanyeckuit 3axkoH u Ilepuoauyeckasn
cucremMa

xumMuuyeckux 3ieMeHToB JI. U. MenaeneeBa (134)

XapakTepuCTUKa 3JIEMEHTA IO €ro MOJOKeHUIo B Ilepuoanyeckoit cucteme xumudeckux 3imeMeHToB Jl. Y. MenneneeBa. CBolicTBa
OKCHJIOB, KHUCJIOT, OCHOBAHUN WU COJIEM B CBETE TEOPUHU DJIEKTPOJUTUYECKOM IAUCCOLMALMM U OKUCICHHUs-BOCCTaHOBiIeHUA. [lonsaTue o
NEPEXOHBIX d1eMeHTaX. AMPoTepHOCTh. ['eHeTnueckuil psa nepexoanoro snemenTa. [lepuoanueckuii 3akoH u [lepuoauueckas cucrema
xumudeckux smeMenToB JI. . MenaeneeBa.. O0001IeHne CBEICHUN 0 XUMUYECKUX peakiusax. Kinaccudukamnus XUuMUIECKUX PEeakiui 1o
Pa3IMYHBIM MPU3HAKAM: «UHUCJIO W COCTAaB PEarupyrollux U oOpa3yloIIMXCsl BEUIECTB», «TEIIOBOW 3((eKT», «M3MEHEHHE CTeleHen
OKHCJICHHUSI 3JIEMEHTOB, 00pa3ymoIIMX pearupyromme BemecTBay. IIoHATHE 0 CKOPOCTH XMMHUUYECKON peakuuu. DakTopsbl, BIUSIOMIME Ha
CKOPOCTh XMMUYECKUX peakuuid. Katanuzaropsl n karanus. UHrMOMTOpbl. AHTHOKCHIAHTHI.

JleMoHcTpanum.

Pasnuunsie dopmer Tabmuuer J[. M. MengeneeBa. Mogenn atoMoB 35eMEHTOB |—3-rO0 mepuooB. 3aBHUCHMOCTh CKOPOCTH
XUMHYECKOM pEaKkUMM OT MPUPOAbl PEarupyrolIMX BEIIECTB. 3aBUCHMOCTb CKOPOCTH XHUMHWYECKOW PpEAKUUH OT KOHIEHTpaUuuu
pearupyronmx BEIIECTB. 3aBUCHUMOCTb CKOPOCTM XWMHMUYECKOM PEaKIMU OT IUIOMIAJA COINPUKOCHOBEHHS PpEarupyrolluX BeEIIECTB.
3aBUCHUMOCTb CKOPOCTHM XHMHYECKOW PEAKIMU OT TEMIEPATYpPhl PEArHPYIOIIMX BEIIECTB. ['OMOTEHHBIM M TE€TEPOTEHHBIM KaTaJu3bl.
depmeHTaTUBHBIN KaTanu3. IHrubupoBaHue.

JlaGopaTopHbIe ONbITHI.

1 .TlonyyeHne ruApoKCHIa HUHKA U UCCIEA0BAHUE €TI0 CBOMCTB.

2.MopaenupoBanue noctpoenus llepuoanueckoit cuctembl xumuueckux 3nemeHToB 1. V1. Menaeneesa.

3. 3amernieHue xxene3oM Meau B pactBope cyibdara menu (II).




4. 3aBUCUMOCTh CKOPOCTHM XHMHMYECKOW PEAKIMU OT MPUPOJAbl PEarupyrollux BEHIECTB HAa MPUMEPE B3aUMOACHCTBUSL KUCIOT C
MeTajllaMH, OT KOHIEHTPAIlMM pearupyronmx BeIIECTB Ha MpUMEpPEe B3aUMOJCUCTBUS IIMHKA C COJITHOM KHCJIOTOM pa3InyHOU
KOHILIEHTpalliy, OT IUIOIIAJd CONPUKOCHOBEHUS pPEarupyrolux BEHIECTB, OT TEMIIEpaTypbl pEarupyronmx BEHIECTB Ha IpUMEpE
B3aumozencTeus okcuaa menu (II) ¢ pactBopom cepHON KHCIIOThI Pa3IMYHON TEMITEpaTypHhI.

5. PaznoxeHnue nepokcuia BOJOpOaa ¢ MOMoIIbio okcuaa mapranna (IV) u karanassl.

6. O0Hapy>KeHHe KaTalla3bl B HEKOTOPBIX MUIIEBBIX MPOTYKTaX.

IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

Yyammiics 10JKeH ymems:

HCIIOJIB30BaTh MPU XAPAKTEPUCTUKE MPEBPAILCHUN BEIIECTB MOHATHS: «XUMUYECKasl PEaKIUsD), «PEAKIUU COSTUHEHUSY, «PEaKIuu
Pa3JIOKEHUSY, «PEAKIIUU 0OMEHAY, «PEaKINMHU 3aMEIICHUSD, «PEaKIIMU HEUTpaTu3aliun, «3K30TEPMUUECKUE PEAKITUNY, «IHA0TEPMUUECKUE
peakium», «o0paTUMbIE PEaKIUN», «HEOOpATUMbIE PEAKIIUNY, «OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUNY», «TOMOTEHHBIE PEaKIUny,
«TETEPOTCHHBIE PEAKIUN», «KATATUTUYECKHE PEaKIUn», «HEKATAJTUTUUYECKUE PEAKIUN», «TEIIOBOM A(PEKT XUMUUECKOW peakiuny,
«CKOPOCTh XUMUYECKON PEAKIINN», «KaTaIUu3aTopy;

XapaKTepU30BaTh XUMUYECKUE JIEMEHTHI 1—3-ro mepuooB Mo UX MojoxkeHuto B [lepuoanyueckoii cucreMe XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa: XUMUYECKHI 3HAK, MOPSIKOBBIM HOMEDP, IEPUO, TPYNIA, MOArPYIIIa, OTHOCUTENIbHAS aTOMHAsl Macca, CTPOCHHE aToMa
(3apsia siApa, YUCIO MPOTOHOB UM HEHUTPOHOB B sijipe, OOINEE YMCIIO DJEKTPOHOB, pACIpEeNICHUE SJEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM,
POCTOE BEIIECTBO, (POpMyIia, HA3BaHUE M THI BBICIIIETO OKCHU/IA ¥ THUIPOKCHUIA, JIETY4YEro BOJIOPOJHOTO COSTUHEHUS (111 HEMETAJIOB));

XapaKTepu30BaTh OOIIME XUMHYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB M THUIPOKCUIOB; MPUBOAUTH MPUMEPHI PEAKIIHiA,
MOATBEPKIAIONIUX XUMUYECKHE CBOMCTBA aM(POTEPHBIX OKCUJIOB U THJIPOKCHUIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIUH M0 YUCITY U COCTaBY UCXOJIHBIX BEILIECTB U MPOYKTOB PEAKIINU; TEIIIOBOMY 3P (DEKTY;
HaIPaBJICHUIO MPOTEKAHUS PEAKIIMU; U3MEHEHUIO CTETICHENH OKHUCIICHUS AJIEMEHTOB; arperaTHOMY COCTOSTHUIO UCXOJIHBIX BEIECTB; yU4aCTHIO
KaTaau3aTopa;

OOBSICHSATh U TPUBOAUTH NMPUMEPHI BIMSHUS HEKOTOPHIX (PaKTOpoB (MpUpOFa pearupyrolux BEUIECTB, KOHIICHTpAIUs BEIIECTB,
JaBJICHHE, TeMIIEpaTypa, KaTaau3aTop, MIOBEPXHOCTh COMPUKOCHOBEHUS pEarupyrolux BEIIeCTB) HA CKOPOCTh XMMUYECKUX PEaKIUi;

HaOJII0/1aTh U ONUCHIBATh YPAaBHEHUS PEAKIIUNA MEXKIy BEIIeCTBAMU C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WJIM POJHOTO) sI3bIKa U
SI3bIKa XUMUU,

MPOBOJIUTH OTBITHI, MOATBEPXKIAIONINE XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHUIIOB M THUAPOKCHJIIOB; 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT Pa3IudHbIX (PaKTOpoB (MpUpOAA PEarupyrolIuxX BEIIECTB, KOHIICHTPAIUS BEIIECTB, JABJIICHHE, TeMIIEparypa,
KaTaJn3aTop, MOBEPXHOCTh COPUKOCHOBEHHUS PEarupyrOIIUX BEIIECTB).

MeTtanpeaMeTHbie pe3yJbTaTbl 00y4eHHS



Ydaamuiics 10J17KeH ymemb:

-OTPEIETATD 11eJIb YI4eOHOM AEATEILHOCTH C MIOMOIIBIO YUUTEIIS U CAaMOCTOSITEIbHO, HCKAaTh CPEJICTBA €€ OCYILECTBICHUS, padoTas 1o
IJIaHy, CBEPSATH CBOM JICUCTBUS C LIEJIBIO U TTPU HEOOXOIUMOCTH UCTIPABIISITH OMMOKHU C TTIOMOIIBIO YUUTENS U CAMOCTOSTEIBHO;

-UCIIOJIb30BaTh YMEHHUSI M HABBIKM PA3JIMYHBIX BHUJOB TO3HABATEJIBHON ACATEIBHOCTH, NMPUMEHATH OCHOBHBICE METOJAbI MO3HAHUS
(cucTeMHO-MH(POPMAITMOHHBIN aHAIN3, MOJCIUPOBAHUE) ISl U3YYCHUS PA3IMUHBIX CTOPOH OKPY’KaroIeH NeHCTBUTEILHOCTH;

-MCII0JIb30BaTh OCHOBHBIE MHTEJUICKTyaJbHBIE omepanuu: (popMynupoBaHWE TUIOTE3, aHAJIU3 M CHUHTE3, CpaBHEHHE, 000OIICHUE,
CHCTEMATU3ALMS, BbISIBIICHUE TPUYUHHO-CIIEACTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

- YMEHHE ONPENIENATH LIeJIN U 337]a4M JACSITEIbHOCTH, BEHIOUPATh CPEACTBA PEATU3ALNY 1IN U IPUMEHATh UX Ha MPAKTHUKE;

Hcnonb3oBaTh pa3idyHble UCTOYHUKU JUIsl MOJY4YeHUs WHQPOpMAIMU, MOHUMAaTh 3aBUCUMOCTH COJepkaHusg U (HOPMBI OT Lenei
KOMMYHHKAIIMH U aJipecara.

JIMYHOCTHBIE Pe3yJIbTaThl

-8 YEeHHOCMHO-0PUEHMAYUOHHOU c(hepe: TyBCTBO TOPJOCTH 38 POCCUMUCKYIO XUMUYECKYIO HayKy, T'YMaHHU3M, 1I€JIeYCTPEMIIEHHOCTb;
-6 Mpy0oeoll cghepe :TOTOBHOCTh K OCOBHAHHOMY BBIOODY JanbHEMIIEH 00pa3oBaTeIbHOM U MPOPECCUOHAILHON TPACKTOPHUU;

-8 NO3HABAMENLHOU chepe: YMEHUE YIIPABISATH CBOEH MO3HABATEILHOMN JESITEIIBHOCTHIO.

Tema 2. Metaaabl (20 u)

[Tonoxxenne meraiioB B Ilepuomnueckoin cucremMe xumuiyeckux sneMeHToB [. . MenneneeBa. Merajummueckas KpyucTaaiindeckas
pelieTka U MeTajuImdeckas XuMmuueckas cBsizb. O0mme gusndyeckue cBoiictBa MeTawioB. CrilaBbl, UX CBOWCTBA U 3HAYCHUE. XUMHUYECKUE
CBOMCTBa METAJIJIOB KaK BOCCTAHOBUTEJIEH, a TAKKE B CBETE UX MOJIOKEHHUS B JJIEKTPOXUMHUUYECKOM psily HanpskeHui MeramuioB. Kopposus
METAJIJIOB U CITOCOOBI 00phOBI ¢ Hel. MeTalisl B ipupojie. O01ue crnocoObl UX MOJTyYEHUS.

OO0masi xapakTepuCTHKA IIEJOYHBIX MeTaIOB. Metauibl B npupojae. O6mue crnocoObl ux mnonydeHus. CTpoeHUE aTOMOB.
[Ilesiounble MeTamIBl — MPOCTHIE BEllleCTBA. BakHelIe COeIMHEHUS METOYHBIX METAJIJIOB — OKCHJIbI, TUJPOKCUJIBI U COJIA (XJIOPHUIBI,
KapOOHaThI, CyIb(}aThl, HUTPATHI), UX CBOMCTBA U MPUMEHEHHE B HAPOJAHOM X03s1iicTBe. Kanuiinbie y1o0peHus.

OO0wmas xapakTepuCcTUKA JIEMEHTOB IJIaBHOM nmoarpynns! II rpynnsi.

Crtpoenne aromoB. lllenouHo3eMenbHbIE METAIUTBI — MPOCThIE BEllecTBa. BaxxHeillre coequHeHus HIeJI0YHO3EMENBHBIX METAIIOB
— OKCHJIbI, TUJAPOKCHIBI M COJH (XJOPHUABI, KapOOHATHI, HUTPATHI, CylbdaThl, (ocdarkl), UX CBOWCTBA M NMPUMEHEHHE B HAPOIHOM
XO3SIMCTBE.

ANIOMUHMH.

Crpoenue atoma, GU3UYECKHME M XMMHUYECKHE CBOMCTBA MpOCTOro BemiecTBa. COCMMHEHUS ATIOMUHUS — OKCHJ U TUIPOKCHUJ, UX
amoTepHbIi XapakTep. Baxxuelimue conu anromunud. [I[puMeHeHne aTloMUHNS U €TO0 COSTMHEHUH.



Keaeso.

Ctpoenue atoMa, (pU3MUECKUE U XUMUUECKHE CBOMCTBA IPOCTOTO BElIECTBA. [ eHeTUUeCKHe psi/Ibl Fe*? uFe
Baxxneimme conu keie3a. 3HaUeHUE KEJe3a U €ro COEIUHEHUH ISl IPUPObI K HAPOJIHOTO XO34MCTBA.
JdeMoHcTpanuu.

OO0pa3ipl MIETOYHBIX U IIEJI0YHO3eMENbHBIX MeTauioB. O0pa3isl ciilaBoB. B3aumonelicTBie HATpus, JIUTUS U KaJlbIUs C BOJOM.

+3

B3aumopeiicTBue HaTpusi U MarHusi ¢ KUCIopojoM. BiaumonelictBre MeTaiioB ¢ HeMetauiamu. [lonydenue ruapokcuaos sxenesa (1) u

().

JlaGopaTopHbIe ONBITHI.

7.0O0pa3Lpl CIUIaBOB

8. BzanmMopeiicTBre pacCTBOPOB KHCIIOT M COJICH C METaJIJIaMHU.

9. O3HaKOMJICHHUE C PyTaMH JKeJe3a.

10.. OxpammuBaH¥e TUIAMEHH COJISIMU IICIIOYHBIX METAJIIOB.

11. [Tomydenue ruapokcuaa Kaablus U UCCIEN0BAHUE €0 CBOMCTB.

12. TlonyueHue rUAPOKCU]IA ATFIOMUHUS U UCCIIEIOBAHUE €TO CBOMCTB.

13. BzaumopeiicTBue xkene3a ¢ COMSTHON KUCIOTOMH.

14. Tlonyuenue runpoxcuoB xxenesa (1) u (II1) u u3ydenue ux cBONCTB.
IpakTukym 1. CBoiicTBa META/LUIOB W UX COCAUHEHU (2 1)

1. Pemmenue 3KkcriepuMEHTANIBHBIX 33]1a4 Ha PACIIO3HABAHUE COSAMHEHUIN METAILIOB.
2. CBOIiCTBa METAJIOB U UX COCTMHEHUH (OCYIIIECTBICHUE IIETTOYKH MTPEBPAIICHUH ¢ y4aCTHEeM COSAMHEHUH METaJJIOB).

IIpeameTHble pe3yJbTATHI 00y4eHUA
VYyammiics 10J1KeH ymems:
HCIIOJIb30BaTh MPHU XAPAKTEPUCTUKE METAIJIOB U MX COCAUHEHUN MOHATHUS: «METAUIBD», «PsJ aKTUBHOCTH METAJUIOB), «IIEJIOYHBIE

METaJUIbDY, «IIEJTOYHO3EMEIbHBIC METAJUIb», MCIOJB30BaTh MX MPU XAPAKTEPUCTUKE METAJJIOB; /1aBaTh XAPAKTEPUCTUKY XHUMHUUYECKUX
AJIEMEHTOB-METAJUIOB (IEJTOYHBIX METAJJIOB, MarHusl, KajblMs, aJTIOMHHHS, *Keje3a) Mo uX MojoxkeHuto B Ilepuoguyeckoil cucreme
xuMuueckux aemeHToB [. . MeHneneeBa (XUMUYECKU 3HAK, TOPSIKOBBIA HOMEp, IEPUO, TPYIINa, HOArPYINa, OTHOCUTEIIbHAS aTOMHas
Macca, CTpOeHHe aToma (3apsij sjpa, YUCJIO MPOTOHOB M HEHUTPOHOB B sANpe, 0OIee YMCIIO DIIEKTPOHOB, paclpeieieHUE 3JICKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (hOpMyJia, HA3BaHUE M TUIT BHICIIIETO OKCHA U THIPOKCHUIA);

Ha3bIBaTh COSUHEHUS METAJUIOB U COCTABIIATH MX (POPMYJIIBI IO HA3BAHUIO;
XapaKTepU30BaTh CTpOEHUE, 001He GU3NUECKIE M XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB,



OOBSICHSTh 3aBUCHMOCTh CBOWCTB (MJIM MPEICKA3bIBaTh CBOMCTBA) XMMHUYECKHX JJIEMEHTOB-METAUIOB (paJuyC, METaUIMYECKHE
CBOMCTBA AJIEMEHTOB, OKHCIMTEIHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMH COCAMHEHUN (KHUCIOTHO-OCHOBHBIC
CBOMCTBA BBICIIMX OKCHJIOB M THAPOKCHIOB, OKHCIWUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MoJsiokeHusl B Ileproanueckoil cucreme
xuMudeckux snemeHToB 1. 1. Menneneena;

OTIMCBHIBATH OOIIME XMMHUYECKHE CBOMCTBA METAJIOB C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

COCTaBJISITh MOJICKYJISIPHBIE YPABHEHMS PEAKIIMH, XapaKTePU3YIOMNX XUMHUYECKUE CBOMCTBA METALUIOB U UX COCIMHEHUM, a TAKKe
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCIEHUSI-BOCCTAHOBIICHUS,

YPABHEHHUS 3JEKTPOJIUTUUECKON JUCCOLMALINN; MOJICKYJISIPHBIE, TIOJHBIC U COKPAILICHHBIE NOHHBIE YPABHEHUS PEAKIUN C y4aCTUEM
AIEKTPOJIUTOB;

YCTaHABJIMBATh MPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXKJIy CTPOCHUEM aTOMa, XUMHUUYECKOUN CBS3BIO, TUIIOM KPUCTALTMYECKON pelIeTKU
METAJIJIOB U UX COCIMHEHUMN, UX OOUIMMH (PU3UUYECKUMHU U XUMUYECKUMHU CBOMCTBaMU;

OIMMCBIBATh XMMHUUCCKHE CBOMCTBA IIEJIOYHBIX M IISJIOYHO3EMEIbHBIX METAJJIOB, a TAKXKE aJIIOMHUHHUS M JKejae3a U UX COCIMHEHHHU C
MOMOII[BI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJIHSATH, HAOIIOJIaTh M OMHUCHIBATh XUMHUYECKUI SKCIIEPUMEHT 10 PACO3HABAHUIO BAXKHEHIITUX KAaTHOHOB METAJIJIOB, THIPOKCHU/I -
HOHOB;

AKCIIEPUMEHTAJIBHO MCCJIEIOBATh CBOMCTBA METAJIJIOB U MX COCAMHEHMH, peIaTh SKCIIEPUMEHTAIbHBIC 33]1a4H 10 TeMe «MeTalibl»;

OTIMCBHIBATh XUMHUECKUH SKCIIEPUMEHT € IMIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HJIM POJIHOTO) S3bIKA U S3bIKa XUMHUH,

MIPOBOAUTH PACUYEThI II0 XUMHUUSCKUM (POpMyiaM U ypaBHEHHSIM PEaKIHMi, MPOTEKAIOIMNX ¢ YIaCTHEM METAIJIOB U UX COCAMHEHUH.

MertanpeaMeTHbie pe3yJIbTAThI 00yUYeHUA

VYyammiics 10J1KeH ymems:

paboTaTh MO COCTaBJICHHOMY IUIAHY, MCIOJIb3Yysd Hapsily ¢ OCHOBHBIMH M JOTMOJIHHUTENBbHBIE CPEACTBA (CIPABOYHYIO JUTEPATYPY,
cioxHbie pudopsl, cpeactsa MKT); ¢ moMonpio yunuTtesns oTOupaTh Jj1sl pelieHus: y4eOHbIX 3a7a4 HEOOXOAUMBIE CII0OBAPH, SHIIUKIIONEIUH,
CIIPABOYHUKH, DJICKTPOHHBIC TUCKU;

COMOCTAaBIATh U OTOMPATh HH(POPMAIMIO, MOTYYEHHYIO W3 Pa3IMYHBIX HCTOYHMKOB (CIOBApH, SHIMKJIONEIUU, CIPABOUYHMKH,
AIIEKTPOHHBIE TUCKH, ceTh MIHTepHET);

MIPEACTABISATh HHPOPMAIIUIO B BUIE TAOJIUII, CXEM, OMIOPHOTO KOHCIIEKTa, B TOM uucie ¢ npumenenueM cpeacts UKT;

0(OPMIISITH CBOM MBICJIM B YCTHOM U MTUCHMEHHOM PEYH C YYETOM CBOMX yUEOHBIX M KU3HEHHBIX PEUYEBBIX CUTYAIlUi, B TOM YHUCIE C
npumeHenueM cpencts UKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYULIECTBJIAThH JOKA3aTEIbCTBO OT IPOTUBHOTO.



IIpeaMeTHbIE pe3yabTATHI 00Y4eHUS

Ydaamuiics: 10J17KeH ymMemb:

oOpaimarbcsi ¢ Ja0OpaTOpHbIM OOOPY/IOBAaHMEM U HarpeBaTeIbHBIMA IPUOOpPaMH B COOTBETCTBUU C TIpaBUJIAMH TEXHUKHU
0€e30I1aCHOCTH;

HaOII01aTh 32 CBOMCTBAMHU METAJIJIOB U UX COCIMHEHUHN U SABJICHUSMHU, IPOUCXOISIIIMMHU C HUMH;

OTHUCBHIBATh XUMHUECKUN SKCIIEPUMEHT € IMMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

JIeNIaTh BBIBOJIBI IO PE3YJIbTATaM IMPOBEAECHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHblIe pe3yJbTATHI 00yUeHUs
VYyammiics 10J/KeH ymems:
OTPENEIIATh, UCXO/Is U3 YUeOHOM 3a/1aun, HEOOXOAUMOCTh UCIIOIb30BaHUsl HAOIIOICHUS UJIU IKCTICPUMEHTA.

Tema 3. Hemeramwanl (27 4)

OOmiast  xapakTepucThKa HEMETa/IoB: TmojoxkeHue B llepuoguyeckoit cucteme xumudeckux oanemedtoB J[.  W.
MeHeneeBa,0cO0EHHOCTH CTPOCHHSI aTOMOB, AJIEKTPOOTpULIATeNbHOCTE (D0) Kak Mepa «HeMeTaluTMYHOCTHY, psag 0. Kpucramimueckoe
CTPOEHUE HEMETANIOB — MPOCTHIX BemiecTB. Ayuotponus. Ouznueckue cBocTBa HEMETAIOB. OTHOCUTENBHOCTh MOHATUN «METAILD» U
«HEMETAJD).

Boapopoa.

ITonoxenne Boaopona B Ilepuonuueckoin cucteMe xumuueckux sneMeHToB JI. M. MenaeneeBa. CTpoeHue atoMa UM MOJIEKYJIBI.
Pu3NYECKre U XUMUYECKNE CBOMCTBA BOJIOPOAA, €r0 MOJYYEHUE U IPUMEHCHHUE.

Bona.

Crpoenue mosiekyibl. Bonoponnas xuMmuueckas cBsizb. OU3MYECKHE CBOMCTBA BOJbI. AHOMAMU CBOMCTB BoAbL. ['mapoduibHbie U
ruapodoOHbIe BenlecTBa. XUMUYECKUE CBOMCTBAa BOJbl. KpyroBopot Bojabl B npupoae. Bomoounctka. Aspaius Boabl. beIToBbIE (DUIBTPBHI.
MunepanbHbie BobL. [JucTHIMpOBaHHAs BOJIA, €€ MOJYYEHHUE U TPUMEHEHHUE.

O01mas xapakTepuCTHKA rajioreHoB.

Ctpoenue atoMmoB. [IpocThie BenecTBa U OCHOBHBIE COEIUHEHUS TaJIOT€HOB, UX CBOMCTBA.

Kpatkue cBeaenus o xiope, 6pome, hrope u fiozae. [IpumeHeHne raJoreHOB M MX COSMHCHHUN B HAPOJTHOM XO3SHCTBE.

Cepa.

Ctpoenue atoma, aJuIOTPOIKS, CBOMCTBA U IpuMeHeHne pombuueckoi cepbl. Okcuabl cepol (IV) u (VI), ux momydenue, cBoicTBa u
npuMeHeHune. CepHasi KUCIIOTa U €€ COJIM, UX TPUMEHEHUE B HApOJAHOM X03siiicTBe. [IpOn3BOACTBO CEPHOM KUCIIOTHI.

A3sor.



CrpoeHne aTomMa M MOJEKYJbI, CBOMCTBA MPOCTOTO BEHIECTBA. AMMMAK, CTPOCHHE, CBOWCTBA, MOJy4YeHHE W npumeHeHue. Comum
aMMOHMUS, UX cBoMcTBa U pumeHenue. Okcunpl azota (1) u (IV).

A30THasi KHUCJIOTa, €€ CBOWCTBAa M MNpUMeHeHue. HuTpaTtbl U HUTPUTHI, MpoOjeMa MX COACpPXKaHUS B CEIbCKOXO3SHCTBEHHOH
IPOIYKIMU. A30THBIE YIOOpEHUS.

Docdop.

Crtpoenue aToma, aJJIOTpoOmusi, CBOMCTBAa O0enoro u kpacHoro ¢gocdopa, ux npumeHenue. OCHOBHbIE coeAUMHEHUS: oKcul docdopa
(V) u oprodocthopras kucnora, pocharer. DochopHbie ynoOpeHHUs.

Yraepon.

CrpoeHue atoma, aJioTpomnusi, cBoicTBa Moaudukanui, npumeHenue. Oxkcuasl yriaepoaa (II) u (IV), ux cBoiicTBa U NpUMEHEHUE.
KapOoHatbl: KaJIbITUT, COJa, TTOTAI, UX 3HAYEHHE B MPUPOJIE U )KU3HHU YEJIOBEKA.

Kpemunii.

Crtpoenue aToma, KpUCTAUIMYECKH KPEMHUM, €ero cBoMcTBa U puMmeHeHue. Okcua kpemuus (IV), ero npupoaHbie pa3HOBUIHOCTH.
Cuinkatel. 3HAYEHUE COETMHEHUN KPEMHUS B )KUBOU M HEXUBOU Ipupoe. [[IoHITHE O CHIIMKATHON MTPOMBIILIEHHOCTH.

JleMmoHcTpanuu.

OO0pa31sl MPOCTHIX BEMIECTB HeMETaI0B. OOpa3Isl raJJoreHOB — MPOCTHIX BelllecTB. BriTecHeHHEe X10poM Opoma Wi hoja u3
pacTBOpoB ux coiiei. OOpa3Ibl MPUPOIHBIX COSAMHEHHH XIopa. B3aumonelicTBue cepbl ¢ MeTalliaMu, KuciaopoaoM. [lonydenue ammuaka
U ero cBoicTBa. B3anmoaeicTBre KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Menbio. KpacHsii ¢pocdop, coennnerus: kpacHoro gocdopa.
['openune pocdopa. Ilormomenue yriaeMm pacTBOPEHHBIX BEIISCTB MIIM ra3oB. [lonmyueHne yriieKucioro raza i i3y4eHue ero CBOMCTB.

OO0pa3s1sl MPUPOTHBIX COSAMHEHHH XJI0pa, cephl, pocdopa, yriaepoaa, kKpemuusi. O0pasiibl BXKHEHUIIINX JIJI1 HAPOTHOTO XO3sMCTBA
cysbhaToB, HUTPATOB, KapOOHATOB, PocdaToB. OOpasibl CTEKIA, KEPAMUKH, IIEMEHTA.

JlabopaTopHbIe ONbITHI.

15. PacTBOpeHne nepmaHranara Kajaus Wil METHOTO KyIlopoca B BOJIE.

16. T'maparammst o6e3BokeHHOTO cynbdara mean (II).

17. O3HakoMJIEHHE C COCTABOM MUHEPATILHBIX BOJI.

18. KauecTBeHHas peakiys Ha rajJore¢HUI-UOHBI.

19. TToyyeHue u pacrio3HaBaHHE KHUCIOPO/IA.

20. T'openue cepsl Ha BO3IyXE U B KUCIIOPO/IC.

21.CpoiicTBa pa30aBICHHON CEPHOU KHUCIIOTHI.

22. Pacnio3HaBaHHE COJICH aMMOHHSI.

23. CpoiicTBa pa30aBiICHHON a30THOW KUCIIOTHI.

24. Pacno3naBanue (ocdaros.



25. 'opeHue yriisi B KUCJIOPO/JIE.

26 [lomydeHuie yrojapHOM KUCIOTHI U U3yUYEHHE €€ CBOWCTB.

27 Ilepexoa kapOOHATOB B THAPOKApOOHATHI M 0OpAaTHO

28. [lomyyeHue KpeMHUEBOM KUCIOTHI U U3YYCHUE €€ CBOMCTB.

IpakTukym 2. CBoiicTBa coelMHEHNA HEMETAJLIOB (4 1)

1. Pemienue skcniepuMeHTaNbHbIX 3a/1a4 1o Teme «[loarpynna kuciaopoaay.

2. Pelienue 3KCIIepUMEHTANIBHBIX 3a/1a4 110 TeMme «lloarpynna azora u yriiepoaar.

3. [lomyuenue, cobupanue 1 pacrio3HaBaHUe ra3oB (Ha MpUMeEpe KUCIOPO/Ia, aMMHaKa, YTIEKUCIOro ra3a).

4. Pacnio3HaBaHUE BEILIECTB C MOMOILbIO KAYECTBEHHBIX PEAKIIMA

IIpeaMeTHbIe pe3yabTaThbl 00y4eHUs

Yyammiicsa 10JKeH ymemas:

HCIIOJB30BaTh MPU XAPAKTEPUCTUKE HEMETAUIOB M HMX COCAUHECHUM TMOHSTHUS: «HEMETAIUIbD), «TaJlOTEHBI», «aJJIOTPOIHBIC
BUJIOU3MEHEHHUS, «KECTKOCTh BOJbD, «BPEMEHHAS KECTKOCTh BOJIbI», «IIOCTOSIHHAS )KECTKOCTh BOJIBD», «00Iasl ’KECTKOCTh BOABDY;

JaBaTh XapaKTePUCTUKY XUMHUYECKUX 3JIEMEHTOB-HEMETANIOB (BOJIOPO/ia, TajJOreHOB, KUCIOPO/ia, cephl, a3ota, ¢hocdopa, yrieposa,
KpeMHHUs) TI0 uX mnoyioxkeHuto B [lepuognueckoit cucreme xummuueckux annemeHToB JI. M. MeHneneeBa (XUMUYECKUM 3HAK, MOPSAKOBBIM
HOMED, MEPUO/I, TpyIIa, MOATPYINa, OTHOCUTEIbHAS aTOMHAsl Macca, CTPOCHHUE aToMa (3apsij sapa, YKCJIO MPOTOHOB U HEHTPOHOB B SJIPE,
oOl1ee Yucio 3JEKTPOHOB, PaclpeiesieHUe HIEKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM), IPOCTOE BELIECTBO, (pOpMyJia, HA3BaHUE U THUII BBICIIETO
OKCHJIa ¥ TUJPOKCHA, (DOpMYyJia U XapaKTep JETYYEro BOAOPOJIHOTO COSAUHEHHUS);

Ha3bIBaTh COCUHEHUSI HEMETAJUIOB U COCTABJIATH MX (POPMYJIIBI IO HA3BAHUIO;

XapaKTepHU30BaTh CTPOEHHUE, 001Me (PU3NUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIOB;

OOBSACHSATH 3aBUCHUMOCTb CBOMCTB (MJIM MPEICKA3bIBaTh CBOMCTBA) XMMUUYECKUX 3JIEMEHTOB-HEMETAUIOB (pajnyc, HEMETANINYECKHE
CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JEMEHTOB) U 00pa3yeMbIX UMHU COEIMHEHHH (KHUCIOTHO-OCHOBHBIE
CBOMCTBa BBICIIMX OKCHJOB M THUIAPOKCHJOB, JETYYUX BOJOPOJHBIX COCAUHEHUH, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT
noJjioxkenus B [lepuoanueckon cucreme xumuueckux aneMeHToB 1. . Menneneena;

OMKCHIBATH OOIINE XUMUYECKHE CBOMCTBA HEMETAILJIOB C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJIHOTO) SI3bIKA U S13bIKA XUMHUH;

COCTABJISITh MOJIEKYJIIPHBIE YPABHEHUS peaKIINil, XapaKTEePU3YIOMINX XUMHUUECKIE CBOMCTBA HEMETAJUIOB U UX COCAUHEHUH, a TaKxKe
AJIEKTPOHHBIE YPABHEHUS MPOLECCOB OKUCIEHUSA-BOCCTAHOBJICHUS,

YpPaBHEHUS 3JEKTPOIUTUUYECKONU TUCCOLMAIIMU; MOJEKYJSPHBIE, TTOJHBIE U COKPAIICHHBIE MOHHBIE YPABHEHHUS PEaKIHil C y4acTHEM
AIEKTPOJIUTOB;

YCTaHABJIMBATh IPUUYUHHO-CJIEACTBEHHBIE CBSI3M MEXK]ly CTPOCHHEM aTOMa, XUMHUUYECKOU CBS3bI0, TUIIOM KPUCTALNTMYECKON PEIIETKU
HEMETAJUIOB U UX COCMHEHUHN, X 00IMUMH (PU3NYECKUMHU U XUMUYECKUMH CBOMCTBAMU;



OTNMUCBHIBATh XMMHUUYECKHE CBOMCTBA BOJOPOJA, TajJOT€HOB, KUCIOpPOJa, cephl, azora, docdopa, rpadura, aimaza, KpeMHUS U UX
COCMHEHUN C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIU POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

OTIMCBIBATH CIMIOCOOBI YCTPAHEHHMS KECTKOCTH BOJIBI M BBITIOJIHATH COOTBETCTBYIOIIMN UM XUMUUECKUN IKCIIEPUMEHT;

BBITIOJTHATh, HAOJI0/IaTh M ONKMCHIBATh XUMHUUYECKHUU SKCIEPUMEHT I10 PaCllO3HaBaHUIO HMOHOB BOJOPOJia U aMMOHWHS, Cyibdar-,
KapOoHaT-, CUIMKaT-, pocdar-, XJ0pua-, OpOMHI-, UOTUI-UOHOB,;

OKCIIEPUMEHTAJIbHO HMCCJIeIOBaTh CBOMCTBA METAUIOB M HX COCIUHEHHWH, pelniaTh SKCIEPUMEHTAIbHBIC 3a/Jlaud IO TeMe
«HemeTtamnbiy;

OMHCHIBATh XUMHUUYECKHI SKCTIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UITH POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJIUTH PACUETHI IO XUMUYIECKUM (POpMyJIaM 1 ypaBHEHUSM PEaKIUid, TPOTEKAIOIINX ¢ YIaCTHEM HEMETAIIIOB Ml KX COCTMHCHHM.

MeTanpeaMeTHble pe3yJbTaThl 00yUYeHUs!

VYyammiics 10/IKeH ymems:

OpraHU30BHIBATH YUeOHOE B3aMMOICHCTBHE B TPYIIIE (pacipeesaTh PO, TOTOBAPUBATHCS APYT C APYTOM H T. 1.);

MpEeABUACTH (POTHO3UPOBATH) MOCIEACTBHUS KOJUIEKTUBHBIX PEIICHUI;

MMOHUMATh IPUYMUHBI CBOETO HEYyCIeXa U HaXOJUTh CIIOCOOBI BHIX0/Ia U3 ATOM CUTYalUU;

B JIMAJIOTE C YUUTEIIEM YUUTHCS BhIPAOAThIBATh KPUTEPUU OIICHKU U OTNPEACINIATh CTEIIEHb YCIEIIHOCTH BBITIOJHEHUS CBOEH pabOThI U
paboThl BCEX, HUCXONS W3 HMMEIONIUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUM OICHKM U TIOJIb30BAaTHCSA WMU B XOJIe OICHKU U
CaMOOIICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTYMEHTHUPYSI €€;

MOATBEPKIATh aPTyMEHTHI (PaKkTaMu;

KPUTUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTUX, MBITATHCS MPUHUMATH IPYTYIO TOYKY 3pEHUS, OBITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PCHUS;

COCTaBJIATH pedepat mo onpeaecsaeHHoun Gpopme;

OCYIIECTBIISITH KOCBEHHOE Pa3ACIUTEIBHOE I0KA3aTeIbCTRO.

IIpeameTHbIe pe3yJbTATHI 00yYeHUSA

Yyanmuiics 10/KeH yymems.

oOpamaTtecsi ¢ JiabopaTOpHBIM OOOpYIOBAaHMEM U HarpeBaTeIbHbIMU NPUOOpPAaMU B COOTBETCTBHUM C MpaBWJIAMU TEXHUKU
0e301aCHOCTH;

Ha0JII0/IaTh 32 CBOMCTBAMM HEMETAJIOB U UX COSAMHEHUN U SIBJICHUSIMU, TPOUCXOSAIIUMHU C HUMHU;

OTHCHIBATh XUMUYECKUI 3KCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOT'O (PYCCKOTO WJIM POAHOIO) SI3bIKA U SI3bIKa XUMUHU;



JeNaTh BBIBOJIBI IO PE3YJIbTaTaM IMPOBEAEHHOTO SKCIIEPUMEHTA.

MertanpeaMeTHbie pe3yJbTAThI 00yUeHUs

Ydamuics 10JI2KeH yMemb:

ONpeNeNsTh, UCXOAs U3 yueOHOM 3aaun, HEOOXOAMMOCTb UCTIOIb30BaHUS HAOIIOICHUS WU DKCIIEPUMEHTA.

Tema 4. [IpoexTHasi AeATEIbLHOCTDH YUanuxcs (3 4.)

Tema 5. Obobuenue 3nanuil no Xumuu 3a Kypc ocHogHou uikoavt (3 u)

Ilepnonnueckuit 3axkoH u [leproguueckas cucrema xumuyeckux 3yeMeHToB [. M. MenneneeBa. @U3NUECKU CMBICI ITOPSIKOBOTO
HOMEpPA 3JIEMEHTa, HOMEPOB MEPHOJA U TPYIIbl. 3AKOHOMEPHOCTH M3MEHEHMSI CBOWCTB 3JEMEHTOB M UX COCAMHEHUN B IMEPUOAAX H
TpyIIax B CBETE MPEACTABICHUN O CTPOEHUN aTOMOB 3JIEMEHTOB.

3Ha4YeHNE MEePUOAUYECKOr0 3aKOHA. BUIBl XMMHWYECKHX CBSI3€d M THIIBI KPUCTAUIMYECKUX PEIIETOK. B3anMMOCBA3b CTpOEHUS U
CBOMCTB BEIIECTB. |'€HeTHYECKHE psANlbl MeTalla, HEMeTaula U NepexoAHoro metamia. OKcuabl U TUAPOKCHIBI (OCHOBAHMSI, KUCIOTHI,
am(poTepHble THIPOKCUIBI), coiau. VX cocraB, kiaccuukanus M oOUIME XMMHUYECKHE CBOWCTBA B CBETE€ TEOPUU AIIEKTPOIUTHUECKOU
JTCCOLAALINH.

JIMYHOCTHBIE Pe3yJabTAThI 00y4YeHUsA

Yyammiics J0JIKeH:

3HAMb U NOHUMAMBb. OCHOBHBIC HMCTOPUYECKHE COOBITHS, CBS3aHHBIC C Pa3BUTHEM XMMHHU MU OOIIECTBA; HOCTHXKCHHS B 00JIacTH
XUMHUHM W KYJbTYpPHBIC TpaJuIMH (B YaCTHOCTH, HAY4YHBIE TPAJMIIMH) CBOCH CTpaHBI, OOIIEMHUPOBBIC JOCTIKCHHS B 00JIACTH XHUMUH,
OCHOBHBIE IIPUHITUIIBI U TIPaBUJIa OTHOIICHUS K TIPUPOJIEC; OCHOBBI 3J0POBOT0 00pasa JKM3HU U 3710pOBbecOEpEraroIinX TEXHOJIOTHH;

MpaBUJia MOBEICHUS B UPE3BhIUANHBIX CUTYAIUSIX, CBI3AHHBIX C BO3JCHCTBUEM PA3IUYHBIX BEIIECTB; OCHOBHBIC MPaBa U 00I3aHHOCTU
rpakJaHuHa (B TOM YHMCJIE Y4allerocs), CBI3aHHbIC ¢ JMYHOCTHBIM, MPO(HECCUOHATBHBIM U )KU3HEHHBIM CaMOOTIPEICIICHUEM;

COIIMAJIbHYIO 3HAYUMOCTD U COJiep kaHue podeccuil, CBI3aHHBIX C XUMUEH;

UCHBIMBIEAMb. YYBCTBO TOPIOCTH 32 POCCUMCKYI0 XUMUYECKYIO HAYKY M YBOKEHHE K UCTOPUM €€ PA3BUTHS; YBAKECHHUE U NMPUHSITHE
JTOCTUKEHUM XUMUU B MUPE; JTHO00Bb K MPUPO/IS; YBAKEHUE K OKPYKAIOMIUM (y4aIlUMCs, YUYUTEISIM, POJUTEIISAM U JIp.) — YMETh CIYIIaTh
U CIBIIIATh TIApTHEpa, MPU3HABATH MPABO KAXJOTO Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUs] C YY€TOM MO3UIIUM BCEX yYaCTHUKOB;
YyBCTBO TMPEKPACHOTO M ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB M HMX NPEBPAIICHUN, CAMOYBAXECHHUE U
SMOILIMOHAILHO-TI0JIOKUTEILHOE OTHOIIIEHUE K CeO€;

npu3Hagams: NCHHOCTH 3JI0POBBSl (CBOEr0 M JPYTUX JIHOJEH); HEOOXOAMMOCTh CAaMOBBIPAKEHUS, CaMOpeaIn3allii, COIMAIbLHOTO
MIPU3HAHUS;

0CO3HA6amp: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITEIbHBIM MOCTYIKAM M JI€UCTBUSM, OTBETCTBEHHOCTh 332 UX PE3YJIbTATHI;
TOTOBHOCTbH (MJIM HETOTOBHOCTh) OTKPBITO BhIpaXKaTh U OTCTAUBATh CBOIO MO3UIUIO K KPUTUYHO OTHOCUTHCSI K CBOMM MOCTYTIKAM;



nPOAGAAMB: HKOJIOTUUECKOE CO3HAHUE; T0OPOKENATETbHOCTD, IOBEPUE U BHUMATEIBHOCTD K JIFOJISIM, TOTOBHOCTb K COTPYAHUYECTBY
U Jpyx0Oe, OKa3aHWIO MOMOIIM TeM, KTO B HEH HyKJaercs; oOOOIEeHHbIN, YCTOWYUBBIA W M30MpATENbHbIN MO3HABATENbHBIN WHTEpEC,
WHUIIMATUBY U JIF0O03HATEILHOCTh B M3YYEHUU MHUpPa BEIIECTB M PEAKIIMI; 11eJIeyCTPEMIICHHOCTh U HACTOWYMBOCTH B JOCTHXKEHUU LIETIEH,
TOTOBHOCTH K MPEOI0JICHUIO TPYTHOCTEHN; YOKIEHHOCTh B BOBMOXKHOCTH TTO3HAHUS IIPUPOJIbI, HEOOXOIMMOCTH Pa3yMHOI'0 UCIIOIb30BaHUS
JOCTHKEHUM HayKU U TEXHOJIOTUM JIJIsl pa3BUTHUS OOIIECTBa;

yMemb: YCTaHABIMUBAThH CBSA3b MEXKAY LIETbI0O M3YyUYCHUS] XUMHUM U TE€M, JUJII Yero OHAa OCYIIECTBIISIETCS (MOTHBAMH); BBIMOJIHSATH
KOPPUTHPYIONIYIO CAMOOIICHKY, 3aKIIOYAIONIyIOCS B KOHTPOJIE 32 MPOIECCOM M3YYCHHUS XMMHUHU U BHECCHHH HEOOXOIUMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIMX 3TaraM U croco0aM M3y4eHUs Kypca XMMHH; BBITIOJHITh PETPOCIEKTUBHYIO CAMOOIIEHKY, 3aKIIOUAIONIYIOCS B OLICHKE
IpoIiecca U pe3yibTaTa U3yuyeHHs Kypca XMMUU OCHOBHOM IIKOJIbI, MOJIBEICHUU UTOTOB HA OCHOBE COOTHECEHUS LIeJiel U Pe3yJIbTaTOoB;

CTPOUTH JKU3HEHHBIE W TNPOQPECCHOHANBHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPUUECKUX, TMOJUTUYECKUX U
HSKOHOMMYECKHUX YCJIOBHI; 0CO3HABATh COOCTBEHHBIE IIEHHOCTH U COOTBETCTBUE UX

MPUHUMAEMbIM B JKM3HU PEIICHUSM; BECTU JUAJIOT HAa OCHOBE PAaBHOMNPABHBIX OTHOIIEHWA WU B3aUMHOTO YBAXXCHUSI; BBIACISTH
HPABCTBEHHBIN ACTHEKT MOBEJCHUSI U COOTHOCUTH MOCTYNKHU (CBOM U JAPYTHUX JIIOJEH) U COOBITUS C MPUHSITBIMU STUUYECKUMU HOpMaMu; B
npefenax CBOMX BO3MOXHOCTEW IPOTUBOJCHCTBOBATH JEHUCTBUSIM W BIUSHUSAM, MPEICTABISIIOIIMM Yrpo3y JKU3HU, 3J0POBBIO U
0€30MacHOCTH JTUYHOCTH U OOIIECTBA.

TpedooBaHMSA K VPOBHIO MOJATOTOBKH 00VYAIONINXCH:

BeinyckHuK 9 Ki1acca HAYYMTCH:

- OIIUCBIBATh CBOMCTBA TBEPABIX, )KUJIKHUX, TA3000pa3HbIX BEILIECTB, BBIAEISSA UX CYILIECTBEHHbIE IPU3HAKY;

- XapaKTEpHU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO U CBOKMCTBAM, YCTAHABIMBATh NPUYUHHO-CJIEICTBEHHBIE CBSA3U MEXKIY JaHHBIMU
XapaKTepUCTUKAMH BELIECTBA;

- PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHSITHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHUH DIIEMEHT», «IPOCTOE BELIECTBOY,
«CII0’KHOE BEILIECTBO», «BAJICHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

- 1300paXkaTh COCTaB MPOCTEUIINX BEIIECTB C MOMOIIbI0 XMMHUYECKUX (HOPMYN M CYHIHOCTh XMMHUYECKHX PEAKLUUN C TOMOIIbIO
XUMHUYECKUX YPABHEHU;

- BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, & TAK)KE MACCOBYIO JOJII0 XMMHUYECKOTO DJIEMEHTa B
COEAUHEHHUAX ISl OLICHKH UX NPAKTUYECKON 3HAYMMOCTH;

- CPaBHUBATH 110 COCTAaBY OKCHUbl, OCHOBAHMS, KUCIIOTBI, COJIH;

-KJ1acCU(ULIMPOBATH OKCUIBI M1 OCHOBAHUS [0 CBOWCTBAM, KUCJIOTHI U COJIU 110 COCTaBY;

- [10JIb30BAThCA Ja00PATOPHBIM 00OPYIOBAaHUEM U XUMHUYECKOM MOCY10M;



- IPOBOJIUTh HECIIOXKHbIE XMMUYECKHE ONBITHI U HAONIOJCHUS 32 U3MEHEHUSIMH CBOMCTB BEILECTB B MPOIECCE UX MPEBpALICHUMN;
coOJr0/1aTh MpaBujia TEXHUKU 0€30MacHOCTH P MPOBEECHUN HAOIIOCHUM U OMBITOB;

- pa3nuyaTh SKCHEPUMEHTAIBHO KUCIOTHI M IIENOYHM, MOJB3YACh WHIUKATOPaMHU; OCO3HABaTh HEOOXOJIMMOCTH COOJIOJICHUS MEp
0€30MacHOCTH MPU OOpAIIEHUH C KUCJIOTaMU U IIEJI0YaMH.

- pacKpbIBaTh CMBICH NIepruoandeckoro 3akoHa /1. 1. Meneneena;

- OIIUCHIBATh U XapaKTepPU30BaTh TAOIMYHYIO (POPMY MEPUOANYECKON CUCTEMbl XMMHUUECKUX 3JIEMEHTOB;

- XapaKTEpPU30BaTh COCTAaB ATOMHBIX SJIEp M PACHpPEEICHUE YHUCIA 3JEKTPOHOB IO AJIEKTPOHHBIM CJIOSAM aTOMOB XMMHUYECKHX
AJIIEMEHTOB MAJIBIX [IEPUOJIOB MIEPUOINYECKON CUCTEMBI, a TAKIKE KAJIUA U KAJIbLIMS;

- pa3nuyaTh BUIbl XUMUYECKOMN CBSA3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIECHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

- n300paxkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIBI BELIECTB, 00PA30BAHHBIX XUMHUECKIUMHU CBS35IMU PA3HOTO BUA;

- BBISIBJISITh 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHHUS WX KPUCTAUIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJICKYJISPHBIX,
METaNINYECKHX;

- XapaKTEepPU30BaTh XUMHUYECKUE HJIEMEHTHl U UX COCAUHEHUS HAa OCHOBE IOJOXKEHHUS 3JIEMEHTOB B IEPUOJMYECKOW CHUCTEME U
0COOEHHOCTEH CTPOEHUSI UX aTOMOB;

- XapaKTEepU30BaTh HAYYHOE M MHMPOBO33PEHUECKOE 3HAYEHHUE IEPUOJMYECKOr0 3aKOHA U IEPUOJMYECKONW CUCTEMBI XMMHYECKHUX
anemeHToB []. 1. Menneneesa; * 00bSICHATh CyTh XUMUYECKUX MPOIIECCOB U UX MPUHIUNUAIBHOE OTIUYHE OT (PU3UUECKUX;

-Ha3bIBATh PU3HAKU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUN;

- YCTaHABJIMBATh MPUHAJICKHOCTh XUMHUECKOM PEAKIMK K OMPEJeIEHHOMY THITY 10 OJHOMY M3 KJIACCU(DHUKAIMOHHBIX MPU3HAKOB:
1) mo 4YuCIly U COCTaBY MCXOIHBIX BEIICCTB M MPOIYKTOB PEAKIMU (PEaKIUH COCIUHCHHS, PA3JIOKEHHs, 3aMEIICHUs U 0OMeHa); 2) 1o
BBIJICJICHUIO WJIM TOTJIOIIEHHUIO TEIJIOTHl (PEakUud 3K30TEPMUUYECKHME M IHAOTEPMHUYECKHE); 3) MO HU3MEHEHHUIO CTENEeHEeW OKMCIEHUS
XUMHUYECKUX DJIEMEHTOB (peakiMu OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE); 4) IO 00paTUMOCTH mpolecca (peakiuu oOpaTUMbIE WU
HEOoOpaTUMBbIE);

- COCTaBJISITh YPABHEHHUSI JIEKTPOJUTUYECKON TUCCOLMALMU KUCTIOT, IIEJI0YEH, CoJiel; MOJIHbIE U COKpAIIEHHbIE HOHHBIE YPABHEHHUS
peakiuii oOMeHa; ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH;

- POTHO3UPOBATH MPOAYKTHl XUMUUYECKUX PEAKLMA 0 GopMysiamM/Ha3BaHUSIM UCXOIHBIX BELIECTB; OMPEACNATh UCXOAHbIE BEIIECTBA
1o popMyJsiamM/Ha3BaHUSIM POIYKTOB PEaAKIUH;

- COCTaBJISITh YPABHEHUSI PEAKLHM, COOTBETCTBYIOIIMX MOCIEA0BATEIBHOCTH («IEMOYKE)») MPEBPAIICHUN HEOPraHUYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB;

-BBISIBIIATH B IIPOLIECCE IKCIIEPUMEHTA MTPU3HAKU, CBUETEIBCTBYIOIINE O MPOTEKAHUN XUMUYECKOWU PEaKIUU;

- IPUTOTOBJISATH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM J0JIEW pACTBOPEHHOTO BELIECTBA;

- OMIPEAENATh XapaKTep CPebl BOJAHBIX PACTBOPOB KUCIOT U MIEIOYEH 10 U3BMEHEHUIO OKPACKU UHIUKATOPOB;



- IPOBOAMTH KaUE€CTBEHHBIE PEAKLIH, TOATBEPKIAIOIINE HAIMYNE B BOJHBIX PACTBOPAX BEILIECTB OTJAEJIBHBIX HOHOB

- OTIPEIEIIATH IPUHAIEKHOCTh HEOPTaHMUECKUX BELIECTB K OJTHOMY M3 M3YUYEHHBIX KJIACCOB/TPYIIL: METAJUIbI U HEMETAJLIbl, OKCUIBI,
OCHOBaHUS1, KUCJIOTBI, COJIU;

- COCTaBJIAThH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

- OTIPEEINIATh BaJIECHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

- COCTaBJIAThH (POPMYJIBI HEOPTAaHUYECKUX COEIMHEHUH 10 BaJIEHTHOCTSIM M CTEIIEHSIM OKHUCIIEHUS JJIEMEHTOB, a TAKXKe 3apsiiaM HOHOB,
YKa3aHHBIM B TA0JUIE pACTBOPUMOCTH KUCJIOT, OCHOBAHHI U COJIEH;

- OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS! (PU3MUECKUX U XMMHUYECKHX CBOMCTB MPOCTHIX BEUIECTB (METAVIOB U HEMETAJUIOB) M MX
BBICIINX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO NEPHUOIOB;

- Ha3bIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEePHBIE JJIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

- Ha3bIBaTh OOIME XMMUYECKHUE CBOMCTBA, XapaKTEpPHBIE JJIA KaXJA0r0 M3 KJIACCOB HEOPraHMYECKUX BEIIECTB: KUCJIOT, OCHOBaHU,
COJIeH;

- IPUBOAUTH MIPUMEPBI PEAKIIHI, MOATBEPKAAONINX XUMUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB: OKCUAOB, KUCIOT, OCHOBAaHUI
U COJICH;

- OIIPENEIATH BEIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEND B OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

- COCTaBJIATh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (AJ11 U3yUYEHHBIX PEAKIIUiT) IO MPEAIOKEHHBIM CXeMaM pEeaKIIMii;

- IPOBOAMTH JAOOPATOPHBIE OMBITHI, TOATBEPHKAAIOIINE XUMUYECKNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

BeinyckHuk 9 ki1acca nmoJiy4uT BO3MOKHOCTD HAYYUTHCH:

- [PaMOTHO 0OpaIlaThCs C BEIIECTBAMU B TOBCETHEBHOM JKU3HH;

- 0CO3HABATh HEOOXOAMMOCTb COOTIOAEHUS TPABUII KOJOTUYECKH 0€30M1acCHOI0 MOBEAEHUS B OKPY KaIOIIEe MPUPOIHOM cpefe;

- IOHUMATh CMBICH M HEOOXOJUMOCTh COOJIOJIEHUS MPEANUCAaHUM, MpPeIaraéMblXx B MHCTPYKUUSAX MO MCIOJIb30BAHMIO JIEKAPCTB,
cpencTB ObITOBOM XMMUU U JIp.;

- HCTIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIETEHTHOCTH NPH BBINOJHEHUU HCCIEAOBATENbCKUX MPOEKTOB MO H3YYEHUIO
CBOMCTB, CTIOCOOOB MOJIyYEHHS U pACIIO3HABAHUS BELIECTB;

- pa3BUBaTh KOMMYHHMKATUBHYIO KOMIIETEHTHOCTb, MCIOJIb3Yysl CPEACTBAa YCTHOW M MUCbMEHHOM KOMMYHHKAIMU TMpU padoTe C
TEKCTaMH Y4YeOHUKA U JIONOJIHUTENLHOMN JIUTepaTypOl, CIPABOYHBIMHU Ta0JIMLIaMU, POSIBISITH TOTOBHOCTh K YBaXKEHUIO MHOU TOUKU 3pPEHHUS
Py OOCYKJIEHNUW PE3YJIbTATOB BBHITIOJTHEHHON PabOTHI;

- OOBEKTUBHO OLIEHUBAaTh MH(OpPMAIMIO O BEIIECTBAX U XMMHYECKHUX IMPOILEeCcCaX, KPUTHUECKH OTHOCUTBHCS K IICEBIOHAYYHOM
uHpopMaIuu, HeTOOPOCOBECTHON peKIaMe, Kacarolleiicsl HCTIONb30BaHUsI PAa3IUYHbBIX BEIIECTB.

- 0CO3HABATh 3HAYCHHE TEOPETUUECKUX 3HAHUM I TPAKTUYECKOM AESTENbHOCTH YEJIOBEKA;

- OTNHCHIBATh U3YUYEHHbIE OOBEKTHI KaK CUCTEMbI, IPUMEHSS JJOTUKY CUCTEMHOTO aHaIHn3a;



- IPUMEHSTh 3HaHUS O 3aKOHOMEPHOCTSAX MEPUOJNYECKOM CHCTEMbl XMMUYECKUX D3JIEMEHTOB ISl OOBSICHEHHS W TPEABUICHUS
CBOWCTB KOHKPETHBIX BEILIECTB;

- pa3BUBaTh MH()OPMALMOHHYIO KOMIIETEHTHOCTh ITOCPEICTBOM YIIyOJE€HUS 3HaHUN 00 MCTOPUU CTAHOBJIEHUS XMMHUYECKOM HAayKH,
€€ OCHOBHBIX IOHATHM, IEPUOANYECKOIO 3aKOHA KaK OJHOIO U3 BAXXHEWIIMX 3aKOHOB IIPUPOJBI, & TAKKE O COBPEMEHHBIX JOCTHKECHUAX
HAyKHU U TEXHUKHU.

- COCTAaBJIATh MOJICKYJISIPHBIC U IIOJIHBIE HOHHBIE YPaBHEHHUS 110 COKPALLEHHBIM HOHHBIM YPaBHEHUSM,;

- IPUBOJIUTH NPUMEPHI PEAKLNN, OATBEPKAAIOIINX CYLIECTBOBAHNE B3aMMOCBSI3M MEKY OCHOBHBIMHM KJIACCaMH HEOPTaHUYECKUX
BEILIECTB;

- IPOTHO3UPOBATH PE3YJIbTAThI BO3JAEHCTBUSA PAa3IUUYHBIX (PAKTOPOB HA U3MEHEHNE CKOPOCTH XUMUYECKON pEeaKInu;

- IPOTHO3UPOBATH PE3YJIbTATHI BO3JEHCTBUA Pa3IMYHbIX (PaKTOPOB HA CMEIICHHE XUMUYECKOIO PAaBHOBECHSI.

- IPOrHO3UPOBATh XUMHYECKHE CBOVICTBA BEIIECTB HA OCHOBE NX COCTAaBA U CTPOCHUS;

- IPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA MPOSIBIATH OKHUCIUTEIbHBIE WJIM BOCCTAHOBUTENIbHBIE CBOMCTBA C YYETOM CTENEHEH
OKHCIICHHS JJIEMEHTOB, BXOJSIINX B €TO COCTAB;

- BBISIBIIATH CYIIECTBOBAHUE N'€HETUYECKONW B3aUMOCBSI3H MEXy BELECTBAMHU B PsALY: IIPOCTOE BEIIECTBO — OKCUJ — TMAPOKCU —
COJIb;

- OPraHu30BbIBATh, IPOBOJAUTH YYEHHUYECKHUE IIPOEKTHI II0 MCCIIEAOBAHUIO CBOWCTB BEIIECTB, UMEIOIIMX BAXXKHOE IPAKTHUYECKOE
3HAYCHUE.

Kpurepuu npoBepku ypoBHs 00y4eHHOCTH
(KOHTpOJIbHBIE pabOThI U3 cOOpHMKA «XUMHUs. KOHTpOJIbHBIE U TPOBEpOUYHBIE padoThl K yueOHuKy O. C. ['abpuensnay 9 kinacc)

Koutponbhas padora Nel
XapakTeprucTuKa XMMHUECKOTO DJIEMEHTA 10 €T0 TOJI0KEHUIO B TIepruoandeckoit cucreme. Kimaccuduxanmsi XaMU4ecKIX peaxiuii

1. YMeHue XapakTepu30BaTh PEaKIMU MO BCEM HM3YYEHHBIM KIaCCU(PUKAIMOHHBIM IMpU3HAKAM. YCTAHABIWBAThH MPUHAICKHOCTH
XUMHUYECKOHN PEaAKIUU K ONPEACIEHHOMY THITY 110 OJHOMY U3 KJIACCU(DUKAITMOHHBIX TPU3HAKOB: 1) MO YHCITy ¥ COCTaBY UCXOJHBIX BEIIECTB
U TPOAYKTOB pEAKIMU (PEaKIMu COSAUHEHUS, Pa3NIOKECHHsI, 3aMeIIeHUs M OOMEHa); 2) IO BBIACICHUIO WU TOTJIONICHUIO TETIOTHI
(peakuuu SK30TEPMUYECKHE U HHAOTEPMHUYECKHE); 3) IO H3MEHEHHIO CTENEHEeW OKHUCIEHUS XHMHUYECKHX JJIEMEHTOB (peakuuu
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIC); 4) M0 00paTUMOCTH MpoIiecca (peakiuu o0OpaTuMbie 1 HEOOpaTUMEIE);



2.YMeHnue nonydats nHbopmaiuio u3 [lepuoanueckoii cucrembl. OnpenensT XUMUYECKUN AIEMEHT 10 €ro JIeKTPOHHOM (hopmyie.

XapaKTepHSOBaTB XUMMYECKHUHN 2JIEMEHT U 06p3.3yeMI>I€ UM COCOAMHCHUA I10 €TI0 ITOJIOKCHHUIO B HepHO,HHqCCKOﬁ CHUCTCMC.

w

3. YMeHue coCTaBiIsATh YPABHEHUS PEaKIMii, COOTBETCTBYIOLIMX CBOMCTBAM BELIECTB B MOJICKYJIIPHON U HIOHHOM (hopmax.

KontponbsHas padota Ne2
Mertamnbl.

JlaBaTh XapaKTEPUCTUKY XUMUUYECKUX DJIEMEHTOB-METAJJIOB (IIEIOYHBIX METAIJIOB, MarHus, KaJbIUs, aTIOMUHUS, jKeje3a) Mo uX
nonoxxkennto B Ilepuoguueckoit cucteme xumuueckux sneMmeHToB J[. M. MenpaeneeBa (XuMuueckuil 3HaK, MOPSAKOBBIA HOMED,
nepuo, TpyImrma, MOArpyIna, OTHOCUTENIbHAs aTOMHAas Macca, CTPOCHHE aToMa, MPOCTOE BEIIECTBO, (OpMylia, HA3BaHUE U THUI
BBICIIIETO OKCHUJA U THAPOKCHUIA);

Ha3biBaTh coeIMHEHNST METAIIJIOB U COCTaBJISATh UX (DOPMYJIBI 10 Ha3BAHUIO;

XapakTepusoBaTh CTPOCHHE, 00IIHe (PU3NIECKUE U XUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB-METAILIOB,;

OOBICHATH 3aBUCUMOCTh CBOMCTB XUMUUYECKUX 3JIEMEHTOB-METAIOB (painyC, METAIUTMYECKUE CBOMCTBA IJIEMEHTOB, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA DJIEMEHTOB) M O0pa3yeMbIX UMH COCAUHEHUHN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB U
TUAPOKCUIOB, OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MOJ0keHHs B [leproauyueckoil cucreMe XuMU4eCcKuX 3JeMeHToB /1.
N. Menneneena;

OnuceiBaTh OO0IIME XUMUYECKHME CBOMCTBA METAJUIOB, COCTABJISTH MOJEKYJSPHBIE YPaBHEHHUS PEaKIUH, XapaKTEPHU3YIOIINX
XMMHUYECKUE CBOMCTBA METAJUIOB M UX COCAMHEHUH, 4 TAKKE 3JIEKTPOHHBIC YPABHEHHUS TPOIIECCOB OKUCICHUSA-BOCCTAHOBJICHHUS;
YPaBHEHHUS 3JEKTPOJIUTUUECKON TUCCOLMALINN; MOJICKYJISIPHBIE, TTOJHBIC U COKPAILICHHBIE HOHHBIE YPABHEHUS PEAKIMK C y4aCTUEM
3JIEKTPOJIMTOB;

YcranaBnuBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMHUUYECKOW CBSI3bIO, TUTIOM KPUCTAININYECKON PEIIETKH
METAJIJIOB U UX COCIMHEHUM, X OOUIUMH (PU3UYECKUMHU U XUMUYECKUMHU CBOMCTBAMU;

OnuceIiBaTh XUMUYECKHUE CBOMCTBA ILICJIOYHBIX U HIECTOYHO3EMEIbHBIX METAIIOB, & TAKXKE AIIOMUHUA U KE€Je3a U UX COCAUHECHUH
[IpoBOANTE pacyeThl MO0 XUMHUYECKUM (DOpMYyJiaM U ypaBHEHUSIM PEakIUil, MPOTEKAIOIINX ¢ YIaCTHEM METAIJIOB U UX COCAMHEHUH.

KontponbHas padota Ne3
Hewmerasl.



1. JlaBaTh XapakTEpUCTHKY XMMHUYECKHX DJIEMEHTOB-HEMETAJJIOB (BOJAOPOJAA, TajJOT€HOB, KUCIOpPOJa, Cephl, azora, (ocdopa,
yriepoaa, KpeMHUsI) 1Mo UX TosiokeHuto B Ilepuonuueckoit cucteme xumuueckux anemeHToB JI. M. MenneneeBa, mpocroe
BEILIECTBO, (popMysa, Ha3BaHWE W THUII BBICIIETO OKCHIA M THUAPOKCHAA, (popMyrna M XapakTep JIETy4ero BOJOPOIHOIO
COCTMHEHUSA);

XapakTepu3oBaTh CTPOCHHE, 00ITHe (PU3NUecKue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIOB,;

3. OOBACHATH 3aBUCHUMOCTH CBOWCTB XMMHYECKHX DJIEMEHTOB-HEMETAIIOB (pajnyc, HEMETA/UIMYECKHE CBOMCTBA SJIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COEIUHEHHU (KHUCIOTHO-OCHOBHBIE CBOWMCTBA
BBICIIIUX OKCHUJOB U THUIAPOKCUIOB, JIETYYMX BOJOPOAHBIX COCIWHEHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA) OT
nonoxenus B [lepuoanyeckoit cucreme xumuieckux emMenToB 1. . Menpaeneena;

4. CocCTaBlATh MOJIEKYJISIPHBIE YPABHEHUSI PEAKIIUM, XapaKTepU3YyIOIIUX XUMUUYECKNE CBOMCTBA HEMETAUIOB U UX COCJMHEHUH, a
TaK)XK€ JJICKTPOHHBIC YPAaBHEHHUS MPOIECCOB OKHUCICHUS-BOCCTAHOBJICHUS, YPABHEHUSI DJICKTPOIUTHYECKONW TUCCOLUAIINMY;
MOJIEKYJISIPHBIE, TIOJIHBIC U COKPAILEHHbIC HOHHBIEC YPABHEHUSI PEAKIIUNA C YHaCTUEM DJIEKTPOJIUTOB;

5. YcraHaBnuBaTh MPUYMHHO-CJICACTBEHHBIEC CBSI3M MEXKIY CTPOCHUEM aToMa, XMMHUYECKOW CBS3BIO, THUIIOM KPUCTALTAYECKOU
pelIeTK HEMETAJIJIOB M X COCIMHEHUH, MX O0IUMU (PU3NUECKUMU U XUMHUYECKUMH CBOMCTBAMU;

6. IIpoBoauTh pacdeThl MO XUMHYECKUM (GopMyjaM W ypaBHEHUSIM PEAKIHUM, MPOTEKAIOIIUX C y4aCTHEM HEMETaNIOB U HUX
COCJIMHCHMH.

no

OcHanrenue yueOHOro nmpouecca

HartypajbHble 00beKTbI.

Kosnekiuu MyuHepanoB, TOPHBIX MOPOJ, METAJJIOB U CIUIABOB, MUHEPAJIbHBIX YI0OpEHUH, T1acTMacc.

XHMHYeCKHEe PeaKTUBBI.

[IpocThle BeUecTBa — M€/1b, JINTUM, HATPUM, KAJIBIIUN, ATTFOMUHUN, MATHUH, KEJIE30.

Oxkcuasl — meau (I), kanbius, xenesa (1), maraus.

Kucnotsl — cosisiHas, cepHasi, a30THast, pocdopHasi.

OcHoOBaHUS — TUJIPOKCHUJIBI HATPUS, KaJKs, Kalblus, 6apusi, 25%-Hbli BOJIHBIA PaCTBOP aMMHAKA.

Coun — XJI0pH bl HATPUS, MeIH, amfomunus, sxenesa (111); HuTpaTel kaaus, HaTpus, cepedpa; cyabdarsl ey, xenesa (11),
xenesa (111), aMMoHuMsT; HOTUIBI Kalusi, OPOMUJT HATPHS,

OpraHuyeckne COeHANHEHUS — 3TaHOJ, YKCYCHasl KHCJIOTa, METHJIOBBIN OpaHkKeBbIi, peHondTanenH, JakmMyc.u Jap.

XuMuvecKas nocyaa, npudopebl.

JI71s1 BBITIOJTHEHUS OMBITOB YYAIIUMUCS U JUISl JEMOHCTpPAIUH.




[TpuGopsl 115t pabOTHI C Ta3aMu;

[TpuOops! 17151 pabOTHI € KUAKUMU U TBEPABIMH BEIIECTBAMHU.

Moaeaun.

Mopnenn KpUCTaNIMYECKUX PEIIETOK, MOAEIIA aTOMOB JIJISL COCTABJICHUM IIAPOCTEPKHEBBIX MOJEIEH MOJIEKYIL.

Y4eOHbIE TOCOOUSI, TAOJIHUIIBI.

Tabnunp! nocTossHHOTO 3KcnoHUpoBaHus: «Ilepuonnyeckas cucremay, « Tabauna pacTBOPUMOCTH BELLIECTBY,
«ONEKTPOXUMUYECKUN P HAPSHKEHU METAIIIOB» U AP.

TeTpanu Ha ne4aTHOW OCHOBE, JIEKTPOHHOE MPUIIOKEHUE K YUEOHUKY, MHCTPYKIMHU, KAPTOUKH C 3alaHUSMH Pa3HOU CTENEHU
TPYAHOCTH I U3yYEHUSI HOBOI'O MAaTEpHUAIIa, CaMONIPOBEPKHU, KOHTPOJISI 3HAHUM.

Texnuueckue cpeacrsa

WNuTepakTuBHAs 10CKA, MyJIbTUMEANNHBIA TPOEKTOpP, BeO-10KyMeHT, [1K.



