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IMosicuuTeILHAS 3aIMCKA

PabGouass mporpamma kypca xumum 8-9 kinacca paspaborana Ha ocHoBe DPI'OC OCHOBHOTO
o0uiero o0Opa3zoBaHus MO0 XUMHUH, IPOTPaMMbl OCHOBHOTO 0011ero 00pa3oBaHUsl 10 XUMHH aBTOP
["a6puensa O.C., yueOHuka 11 061meoOpa3oBarenbHbIX Ko 8, 9 kinacc aBrop ['adpuensa O.C.

Paccunrana Ha 140 gacos mo 70 4. B 8 ximacce u 70 4. B 9 kiracce o 2 4yaca B Hexenro. Pabouas
mporpamMma I0 XUMHUHU: KOHKPETH3UPYET MOJO0KeHUsT DYyHIaMEHTAIBbHOTO fJipa COAEpkKaHUs
Oo0y4YeHHsT XHMHUU C YYE€TOM MEXIPEAMETHBIX CBs3eld Y4YEOHBIX NPEIMETOB ECTECTBEHHO-
HAYYHOTO LIMKJIA; OMPEAENSIeT MOCIeA0BATeIbHOCTh U3YUCHUS €IUHHII COJCPKAHUS O0ydeHUs
XUMHU U GOpPMHUPOBaHUS (Pa3BUTHS) OOIIMX YYEOHBIX U CHEIU(PHUECKUX MPEIMETHBIX YMEHHUIA;
Ta€T OpPUEHTUPOBOYHOE paCHpEelelIeHHe YYeOHOro BpPEMEHM IO pa3jellaM M TeMaM Kypca B
MOJAJIBHOCTU «HE MeHee». CopaepraHue MpOorpaMMbl HAIPaBJICHO HA OCBOCHUE 3HAHUM U Ha
OBJIaJICHE YMEHHSIMH Ha 0a30BOM YpOBHE, 4TO cOOTBETCTBYyeT OOpa3oBaTeibHON Iporpamme
mkonbl. OHa BKIIOYAET BCE TEMBI, MPEIYyCMOTPEHHbIE (eaepaabHbIM TOCYIapPCTBEHHBIM
0o0pa3oBaTeNbHbIM CTaHIAPTOM OCHOBHOTO OOIIEro 0oO0pa3oBaHUA MO XUMHU U aBTOPCKOMU
nporpammoil yuebnoro kypca. [Iporpamma kypca « XuMuu» MocTpoeHa Ha OCHOBE CHUPATIbHON
MOJIEJH, MpeAyCMaTpUBAIOIIEd TIIOCTENEHHOE pPAa3BUTHE U YINIyOJIEHHE TEOpPEeTHYECKHUX
IPEJICTAaBICHUNA MpU JUHEHMHOM O3HAKOMJICHMH C SMIIMPUYECKUMM MaTepuaioM. B mpenmerax
€CTECTBEHHO-MAaTEeMAaTUYECKOr0 1IMKJIa BEAYLIYIO POJIb UTPAaeT [TO3HABATENIbHAS JESITEIbHOCTD U
COOTBETCTBYIOIIME €i1 IO03HaBaTelbHbIE Y4eOHblE AEUCTBHUS. B CBA3M C 3TUM OCHOBHBIMH
HeJsiMH 00y4YyeHHsl XMMUHU B OCHOBHOH IIKOJ€ SBIAIOTCS:1) dopMupoBaHue y oOydaromuxcs
YMEHHSI BUJETh U MOHMMATh LIEHHOCTh O00pa3oBaHMs, 3HAYMMOCTh XMMHYECKOTO 3HAHHS IS
Ka)KIOr0 YeloBeKa HE3aBUCHMO OT ero Impo(eCcCHOHANBLHON AEATeIbHOCTH; YMEHUS pa3inyaTh
(bakThl ¥ OLIEHKHU, CPABHUBATh OLICHOYHBIE BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMH OLEHOK U
CBS3b KPUTEPUEB C OIPENEICHHON CUCTEMOM LEHHOCTEH, (opMyJIupoBaTh U OOOCHOBBIBATbH
COOCTBEHHYIO TMO3UIIHIO;2) GOPMUPOBAHKE Y 00YUAIOMIUXCS [IEJTOCTHOTO MPEICTABIICHUS O MUPE
U POJM XUMHUU B CO3JaHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa; YMEHUS
O0OBSCHATH 0OBEKTHI U MPOIIECCH OKPYIKAIOIICH NEUCTBUTEIHFHOCTH — MPUPOIHOM, COIUATBLHOM,
KyJIbTYPHOH, TEXHUYECKOW CpelIbl, HCIONb3Yys Ul 3TOr0  XHMUYECKUE  3HAHUS;
3) mnpuoOpereHre OOy4YaOIIMMUCS OIBITa PAa3HOOOPA3HOM JEATENBbHOCTH, IO3HAHUA U
CaMOIIO3HAHUS; KIFOYEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHTHOCTEN), UMEIOIINX YHUBEPCAIBHOE
3HaYeHHE MJIS PA3JIUYHBIX BHUJOB JIEATENBHOCTH: PpEIIeHUs NpoOjieM, NPUHATHS peIleHHH,
NoMcKa, aHaiW3a U 00paboTKu MHPOpMAIUM, KOMMYHHMKATHBHBIX HABBIKOB, HaBBIKOB
U3MEpEHUI, COTpYIHUYECTBA, OE30MACHOT0 OOPAIIEHUs C BEIIECTBAMU B ITOBCEIHEBHOM JKU3HH.

OO0ume 1enu ¢ y4eToM cenu(uky mpeamera:

l.q)OpMI/IpOBaHI/Ie CHUCTEMBl XHMMHYECKHMX 3HAaHHH KaK KOMIIOHEHTa eCTeCTBeHHO'HaquOﬁ
KapTUHBI MUpa,

2.PazBuTHEe  NTMYHOCTH  OOYydarOIIMXCS, WX  HMHTEIUIGKTyalbHOE M HPABCTBEHHOE
COBEpIICHCTBOBaHME, (POPMHUPOBAHHE Yy HUX T'YMaHHCTHYECKUX OTHOIICHHH M DKOJIOTUYECKH
11e51eco00pa3HoOro MOBEACHUS B OBITY M TPYAOBOW AEATENBHOCTH;

3.BbipaboTKy mNOHMMaHMA OOIIECTBEHHOH TIOTPEOHOCTH B pa3BUTHM XHMUH, a TakKke
(dopMHpOBaHUN OTHOIIEHHS K XMMHUU KaK K BO3MOXHOH oOnacTtu Oyayiied NpakTUYecKon
JESTEIIBHOCTH;



4.®dopMupoBaHue yMeHUN Oe3omacHOro oOpalieHus ¢ BEIIECTBAMH, HCIIONIB3yEMBIMH B
MMOBCETHEBHOW KU3HU.

O0mas xapakTepucTUKa y4eOHOro npeamera.
OcHOBHBIE COJIEp)KATENIbHbIC TUHUU MPEIMETa:

1.BemectBO — 3HaHUS O COCTaBE M CTPOCHHUM BEIIECTB, MX BAXHEHIINX XHUMHYECKUX H
(U3UYECKUX CBOMCTBAX, OMOJIOTMYECKOM JICHCTBUH;

2.XUMHYECKas PeaKkIusl — 3HaHUS 00 YCIOBUSIX, B KOTOPBIX IPOSBISAIOTCS XMMHUUECKHE CBOMCTBA
BEILIECTB, CII0CO0aX yNPaBICHUs XUMUYECKUMU MPOLIECCAMU;

3.IlpumeHeHne BEIIECTB — 3HAHUSA M OINBIT IPAKTHUYECKOM JEATEIBHOCTH C BEILECTBAMU,
KOTOpbIe HanboJiee 4acTo YMOTPEOISIOTCS B IMOBCEIHEBHOW JKM3HHU, HIMPOKO HCIOIB3YIOTCSA B
IPOMBIIIJICHHOCTH, CEJIbCKOM X034HCTBE, HAa TPAHCIIOPTE;

4 53pIK XMMHU — CHCTEMA Ba)KHEHIIHX MOHITHUH XHUMHH H TCPMHHOB, B KOTOPLIX OHH
OIMMCBIBAOTCA, HOMCHKJIaATypa HCOPTraHNYCCKUX BCUICCTB, XUMHYCCKUC (1)OpMyJII)I N YPaBHCHUA,
a TAKXKC IIpaBHJIa IIEPCBOIa I/IH(I)OpMaI_II/II/I C €CTCCTBCHHOI'O sA3bIKa Ha A3bIK XMMHUH U O6paTHO.

MecTo yueGHOro npeaMeTa B y4ueOHOM IIIaHe

B 6asucunoM y‘le6HOM IJIaHE HaXOAUTCA MOCICIHUM B PAAY €CTCCTBCHHO-HAYYHBIX JUCHUIIINH,
IMMOCKOJIBKY IJId €ro YCBOCHHA IIKOJBbHUKH HdOJIZKHBI O6HaZIaTI) HC TOJIBKO ONpCACICHHBIM
3armacomM IMpeaABaApUTCIIbHBIX 3HaHI/II\/JI, HO M J0CTAaTOYHO XOpOIIO pPa3sBUTBIM a6CTpaKTHI/IM
MBINIJICHUEM.

PesynbTaThl H3y4eHust npeaMera
JIn4HOCTHBIE PE3yIbTATHI:

1. B 11eHHOCTHO-OpPUEHTHUPOBAHHOM cdepe- UYYyBCTBO TOPIOCTH 32 POCCHICKYIO
XUMUYECKYIO HayKy, T'YMaHHU3M, OTHOLIEHUE K TPYy, LIEJICYCTPEMIIEHHOCTD;

2. B TpynmoBoii cdepe — TOTOBHOCTb K OCO3HAaHHOMY BbIOOpY JalibHeHIIei
00pa3oBaTeNbHON TPAeKTOPHH;

3. B nos3naBarenbHOM cepe — yMeHHE YIpaBIsATh CBOEH M03HABATEIbHOM 1EATEIbHOCTHIO.

MeTaHpeI[MeTHLIe PE3YJIbTAThI:

1.Fcionp30BaHME€ yMEHHMII W HaBBIKOB pAa3JIMYHBIX BHJOB MO3HABATEIBLHOM JEATEIBHOCTH,
IIPUMEHEHNE OCHOBHBIX METOJOB NO3HAHUS I M3YUYECHHUS PA3IMYHBIX CTOPOH OKpYKarolleu
JEUCTBUTEIILHOCTH;

2.Mcnonb30BaHre OCHOBHBIX MHTEJUIEKTYaJbHBIX ONepaluii: GopMUPOBAHUE TUIIOTE3, aHAINU3 U
CHUHTE3, CpaBHEHHE, O000OIIECHHE, CHCTEeMATU3allus, BbBIIBIEHUE MPUYMHHO-CIEICTBEHHBIX
CBsI3€H, IIOMCK aHaAJIOrOB;



3.YMeHus TeHeprupOBaTh UACH B ONPEACIIATh CPEACTBA, HEOOXOAUMBIC IS UX PeaTU3aIliH;

4.YMmenue OMpeaACIATh LUCIU U 3aJda4d OCATCIBHOCTH, BBI6I/IpaTB CpE€acTBa peaiu3alui LCIIU U
IIPUMCHATH UX Ha IIPAKTUKE,

5.Mcrnonb30BaHie Pa3IMYHBIX HCTOYHUKOB [UIS TIOJTYYCHUST XUMHUYECKOM HH(POPMAIIHH.
IIpenmeTHbIE PE3YNIBTATHI:
1. B mo3HaBarenbHOU cdepe:

«JlaBaTh ormpeAesieHUs] W3YyUYEHHBIX MOHSATUN: BEHIECTBO (XMMHUYECKUM 3JIEMEHT, aTOM, HOH,
MOJIEKYJIA, KPUCTAJUIMYECKAS PELITKA, BEIIECTBO, MPOCTHIE U CIIOXKHBIE BELIECTBA, XUMUUYECKas
dbopMyIia, OTHOCHTEIbHAS aTOMHAsI Macca, OTHOCUTENIbHAS MOJISKYJISIpHAs Macca, BaJICHTHOCTD,
OKCHUJIbI, KHCIIOTBI, OCHOBAHHS, COJH, aM(OTPHOCTb, HHIUKATOP, IMEPUOJUYCCKHI 3aKOH,
nepuoAnyuecKkas CcHcTeMa, Iephoauveckas TaOnmuma, M30TOIbI, XHWMHYecKas  CBA3b,
ANEKTPOOTPHUIATENIFHOCT,  CTENEHb  OKHCIEHUS, JJCKTPOJIMT); XUMHUYECKas  peaxius
(Xumuueckoe yYpaBHEHUE, TE€HETUYECKas CBS3b, OKHCIICHUE, BOCCTaHOBJICHHUE,
AIEKTPOIUTUYECKAS AUCCOIHAIINS, CKOPOCTh XUMUYECKON peakiun);

*OnHCHIBaTh ACMOHCTPAalMOHHBIC U CAMOCTOATCIIBHO IMPOBCACHHBIC SKCIICPUMCEHTDBI, UCII0JIb3Y
JIJISL 9TOTO €CTECTBEHHBIM S3bIK U SI3BIK XHUMHU,

*OnuceIBaTh U pa3jindatb HU3YYCHHBIC KJIACChl HCEOPTraHUYCCKUX COCI[I/IHeHI/H‘/'I, IIPpOCTBIC H
CJIOKHBIC BCIICCTBA, XUMHUUCCKUC PCAKIINHU,

*KnaccudunmpoBars u3yueHHbIE OOBEKTHI U SIBJICHNUS,

*HaGmonaTh J1€MOHCTpUPYEMBIE H CaMOCTOATEIBHO TPOBOAMMEIC OIBITHI, XHMHYECKHE
peakuuu, NpoTEeKaroIie B IPUPOJE U B OBITY;

eJlenatb  BBIBOJBI M YMO3AKJIIOUEHUS U3  HAOMIOJAEHWM, M3YYEHHBIX XMMHUYECKUX
3aKOHOMEPHOCTEH, IIPOrHO3UPOBATh CBOWCTBA HEM3YYEHHBIX BEIIECTB [0 AaHAIOTHMU CO
CBOMCTBAMH U3yYCHHBIX;

*CTpyKTypUpOoBaTh H3YYEHHBIII MaTepual W XHMHUYECKYH0 HH(OpMalMio, MOJyYEHHYIO U3
JIPYTUX UCTOYHUKOB;

*MogenupoBark CTPOEHHE AaTOMOB DJIEMEHTOB IEPBOIO-TPETHETO IEPHUOJOB, CTPOCHHUE
MIPOCTEUIINX MOJIEKYI.

2.B 11eHHOCTHO-OpUEHTAIIMOHHOMN cepe:

’AHaJ'II/I3I/IpOBaTB n OICHHUMBATHL IMIOCICACTBUA  JJIA Opr)KaIOIJ_ICﬁ CpCablL OBITOBON |
HpOHSBO,Z[CTBCHHOﬁ JACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM C nepepa60TKOﬁ BC€IICCTB.

3.B tpynoBoii chepe:
*IIpoBOINTE XUMUYECKHUN SKCTIEPUMEHT.

4.B chepe 6e30maCHOCTH KU3HEALCATETHHOCTH:



*OKa3pIBaTh MEPBYIO MOMOIIL IPH OTPABICHUIX, OKOTax W JPYTUX TpPaBMax, CBSI3aHHBIX C
BEIIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBaHUE.

Conep:kanue y4eOHOI0 npeamera

COLEPXXAHUE TEM YYEBHOHOI'O KYPCA XUMHWUA 8 KITACCA
Baenenue (6uacoB)

XUMUs — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHHUSX.

[ToHATHE O XHMMHYECKOM »3JIeMEeHTe U (OopMax ero CylecTBOBaHMs: CBOOOJHBIX aToMax,
IIPOCTBIX M CIIOKHBIX BemecTBax. IIpeBpamenus BemecTB. OTIMUne XMMHUYECKMX PEAKLMHA OT
¢usnueckux sBiaeHUd. Ponb XumMuM B JKM3HU dYenoBeka. KpaTkue cBeleHUS W3 UCTOPUHU
BO3HUKHOBEHUSI W pa3Butusi xumud. llepwon amxumwuu. [loHstne o QuimocopckoM KamHe.
Xumus B XVI B. PazButue xumuu Ha Pycu. Ponp OTE€YECTBEHHBIX yYEHBIX B CTAHOBIICHUU
XxumMuueckoi Hayku — pabotsl M. B. JlomonocoBa, A. M. bytneposa, [I. . Menneneesa.
XVUMHYECKasi CUMBOJIMKA. 3HAKM XMMHMUYECKHX 3JIEMEHTOB U INPOMCXOXKIEHUE HX Ha3BAHUU.
Xumnueckue ¢opmyasl. HWunekcbl u  ko3dduuuentsl. OTHOCUTENbHBIE AaTOMHas U
MOJIEKYJIsIpHasi Macchl. Pacuer MaccoBoO J01M XMMHUYECKOIO 3JeMEHTa 110 (popMylie BelecTBa.
ITepuoanueckas cucrema xumuueckux 3eMeHToB JI. M. Menneneesa, ee CTpykTypa: Mayble U
0oJbIIME MEPUO/IbI, TPYIIBI M MOArPYNIbI (IV1aBHAsg U obouHas). Ilepuoanueckas cucrema Kak
CIIPaBOYHOE IIOCOOUE IS ITOJIyUEHUS CBEICHUI O XUMUYECKUX JIEMEHTAX.

Pacuernbie 3amaun. 1. HaxoxIeHue OTHOCUTEIBHOM MOJIEKYJISIPHOM MaccChl BEILECTBA IO €r0
XUMHYEeCKOH popmyite. 2. BrranciaeHnne MaccoBOM JOIM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110
ero popmyie.

[Tpaktuyeckoe 3ansTHe. 1. IlpaBmia TeXHUKHM O€30MACHOCTH NpU paboTe B XUMHYECKOM
kabunete. [Ipuemsl oOpaiieHuss ¢ Ja0OpPaTOpHBIM OOOpPYIOBAaHMEM M HarpeBaTeIbHBIMU
npudopamu.

TEMA 1 AtoMbl XuMHYeCKUX 3J1eMeHTOB (10 gacoB)

ATOMBI Kak (popMa CyIIeCTBOBAHUS XUMHUYECKUX 371eMeHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHUU
aToMoB. JlOKa3aTenbCcTBa CIOKHOCTH CTpoeHus aromoB. OmbiThl Pesepdopna. Ilnmanerapnas
Mojzienb cTpoeHus atoMa. CocTaB aTOMHBIX siiep: NMPOTOHBI U HEUTpoHBL. OTHOCHTENbHAs
aToOMHas Macca. B3auMocCBs3b NOHATHA «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAs aTOMHas
Macca». VM3MeHeHHe uuciia MPOTOHOB B siipe aroMa — OOpa30BaHHE HOBBIX XUMHYECKHX
aneMeHToB. M3MeHeHue uyuclia HEWTPOHOB B sApe aromMa — O0pa3oBaHHWE H30TOIOB.
CoBpeMeHHOE ompesiesieHue MOHATUS «XUMUYECKUH 37eMeHT». M30Tombl Kak pa3HOBUIAHOCTH
aTOMOB OJIHOTO XMMHYECKOIO 3JeMeHTa. OJeKTpOoHbl. CTpoeHHe 3IIEKTPOHHBIX 000JI0ueK
aTOMOB XUMHUYecKHX 31eMeHToB Ne 1—20 mnepuommueckoin cucremsl [I. M. Menneneesa.
[ToHsATHE O 3aBEpIICHHOM W HE3aBEPILIEHHOM 3JEKTPOHHOM CIJIO€ (IHEPreTHUYECKOM YpPOBHE).
ITepuoanueckas cucrema xumuueckux ayeMeHToB J[. WM. MenneneeBa M CTpOEHHE aTOMOB:
bu3nyecKuil CMBICI TOPSAJKOBOTO HOMEpa 3JeMEeHTa, HOMepa TpYIbl, HOMEpa IMepHoja.
W3MmeHeHne 4yuclia 3JIEKTPOHOB Ha BHEIIHEM JJEKTPOHHOM YPOBHE aromMa XHMHUYECKOTO



3JIeMEeHTa — 00pa30BaHUE MOJIOKUTENbHBIX U OTPULIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMu METaJUIOB U HEMETaJUIOB. [IpuYnHbBl M3MEHEHNST METAJUIMYECKUX U HEMETAJNIMYECKUX
CBOWCTB B mepuojaax u rpynmnax. OOpasoBanue OmHapHBIX coeauHeHuil. Ilonstne 00 MOHHOU
cBsi3u. CxeMbl 00pa3oBaHUsl MOHHOH CBS3U. B3auMopeiicTBHe aTOMOB XMMHUYECKUX JIECMEHTOB-
HEMETAJIOB MEXAy Cco0oi — o00pa3oBaHHE JABYXaTOMHBIX MOJIEKYJ MPOCTBIX BEILIECTB.
KoBanentnas HemojsipHas XuUMHUYecKass CBsI3b. OJEKTPOHHBIE U CTPYKTypHbIE (DOPMYIIBL.
B3aumopeiicTBue aTOMOB XUMHUYECKHX 3JIEMEHTOB-HEMETAIJIOB MEXy co00il — oOpa3oBaHue
OMHApHBIX COEAMHEHUH HEMETAJUIOB. JJEKTPOOTpUIaTeNbHOCTh. [loHATHE O KOBaJeHTHOMU
NOJIIpPHOMU cBsi3u. B3aumoeiicTBE aTOMOB XMMHYECKHUX 3JIEMEHTOB-METAJIOB MEXTy co00i —
0o0pa3oBaHUE METAUINYECKUX KpUCTALIOB. [IoHATHE O METAIIIMYECKOM CBA3H.

TEMA 2 TlpocTsie BemecTBa (7 4acoB)

[TonoxeHne METaJIIOB U HEMETAJUIOB B MIEPHOIMYECKON CHUCTEME XUMUYECKUX deMeHToB 1. .
MenneneeBa. BaxHeillme mpocTbie BEIECTBA — METAUIBL: JKEJIE30, AIOMUHUM, KaJIbIHA,
MarHuii, Hatpuii, kanuid. OOmmMe Qu3MYecKre CBOWCTBa METauioB. BakHelme mnpocTbie
BEIIECTBA — HEMETaUTbl, OOpa3oBaHHBIE aTOMaMH KHCIOpOJa, BOIOPOJA, Aa30Ta, CEpHl,
docdopa, yraepoaa. CrtocoOHOCTh ATOMOB XUMHUYECKHX JJIEMEHTOB K 00Pa30BaHHIO HECKOJIBKHUX
MPOCTHIX BEMIECTB — AJIOTPOIHS. AJUIOTPOITHBIE MOAU(PHUKAIIMK KHCI0poaa, ¢pocdopa u oJoBa.
Merammmueckue 1 HeMETAJIMUECKUE CBOMCTBA IMPOCTBIX BCHICCTB. OTHOCUTEIHLHOCTD JCIICHUS
MPOCTBIX BEHIECTB Ha MeTAJUIBI M HemeTauibl. [locrosHHas ABoranpo. KonwdecTBo BemiecTsa.
Monb. Mounsipuass mMacca. MoJsipHbIii 00beM Ta3000pa3HbIX BemlecTB. KpaTHblE €IUHUIIBI
KOJINYECTBA BEUICCTBA — MWLIMMOJIb M KAJIOMOJIb, MIJTUMOJIIPHAS M KUJIOMOJISIPHAST MacChl
BEIIIECTBA, MUJLTUMOJISIPHBINA ¥ KHJIOMOJISIPHBIN 00EMBI Ta3000pa3HbIX BEILECTB.

PacueTs! ¢ ucnons30BaHUEM NOHATHH «KOJIUYECTBO BCIICCTBA», «KMOJIApHAA Macca», «MOJ'ISIpHBIfI
00BeM ra3oB)», KIIOCTOsAHHAsA ABoraz[po».

PacueTHpie 3amaun. 1. Brrunciaenne MOHﬂpHOﬁ MacCChl BEUICCTB IO XUMHNYCCKHUM (I)opMynaM. 2.
PacueTsl ¢ nCOIB30BaHUEM IOHATHH «KOJIUYECTBO BCIICCTBaA», «KMOJISIpHAA Maccay, «MOJ'IHpHBIﬁ
00BEM Ta30B », « TOCTOSAHHAA ABoraszo ».

TEMA 3 CoenuHEHHUS XUMHYECKUX 3J1eMeHTOB (15 yacoB)

Cremnens okucieHus. OnpeselieHne CTeNeHN OKUCIICHUS JIEMEHTOB 110 XUMHUYECKOU (opmylie
coenuaeHusi. CoctaBieHue (GopMysn OMHAPHBIX COCIUHEHHM, OOIMI CrOCO0 WX Ha3bIBaHUSI.
bunapHbie coeguHEHMs: OKCUABI, XJOpHABI, cynbduasl u 1p. CocraBieHue ux ¢GopMylL.
[IpencraBuTenn OKCHAOB: BOJAA, YIJIEKHCIBIM ra3 W HeramieHas u3BecTh. llpencraButenu
JETY4YHX BOJAOPOIHBIX COSAMHEHUI: XJIOPOBOJIOPOA U aMMHUAK.

OCHOBaHI/IH, X COCTaB MW Ha3BaHUI. PaCTBOpI/IMOCTL OCHOBaHMII B BOJE. Ta6J'II/II_[a
pPacTBOPUMOCTU THUAPOKCUIOB U coJieil B BOJE. HpCI[CTaBI/ITCHI/I IIeI04eH: TMAPOKCUABI HATPUH,
Kanusd U Kanblusg. IIoHsATHE 0 KauyeCTBEHHBIX peakugx. I/IH,Z[I/IKaTOpBI. HN3meHenue OKpaCKu
HHJUKAaTOPOB B ILIEI0YHOM cpeac.

KI/ICJ'IOTLI, HNX COCTaB M Ha3BaHU. KHaCCI/I(I)I/IKaLII/I}I KHCIIOT. HpCI[CTaBI/ITCHI/I KHCJIOT: CCpHa“d,
COJIsIHas U a30THas1. M3MeHeHue OKpaCKu HHAUKATOPOB B KHCJIOTHOM cpeac.



Cous Kak MPOM3BOJAHBIE KUCIOT U OCHOBaHMM. MIX cocTaB u Ha3BaHMs. PacTBOpHUMOCTH COJIeH B
Bojie. [IpencraBurenu comneil: xyuopua HaTpusi, KapOoHAT U GochaT KalbIusl.

AMop(dHbIE 1 KpUCTaUNINYECKUE BEIIECTBA.

MexmonekysipHble B3auMOJeHcTBHS. THUIBI KPUCTAUIMYECKUX PEHIETOK: MOHHAs, aToMHa,
MOJICKYJISIpHAsE U MeTaJuIMYecKas. 3aBUCUMOCTh CBOWCTB BEIIECTB OT TUIOB KPUCTAIMUYECKHUX
pEIIETOK.

BemecrBa MOJIEKYJIIPHOI'O M HEMOJICKYJIAPHOI'O CTPOCHUS. 3aKOH ITOCTOSIHCTBA COCTaBa JJIA
BCIIECTB MOJICKYJIAPHOI'O CTPOCHMUA.

YucTele BemiecTBa U cMecH. [Ipumepsl KUAKUX, TBEPABIX M ra3000pa3HbIXx cMmeceil. CBoiCcTBa
YUCTBIX BellecTB W cMeceill. X cocraB. MaccoBas u oObeMHasl J0JIM KOMIIOHEHTa CMECH.
Pacuyetsl, cBsI3aHHBIE C UCIIOIB30BAHUEM ITOHSITHUS «JOJIS.

Pacuyernsie 3agaun. 1. Pacuer mMaccoBoil 1 00ObEMHOI OJIEHl KOMIIOHEHTOB CMECHU BEIECTB. 2.
Brrunciienne MaccoBoil J0JiM BellleCTBA B pPAacTBOpPE IO HM3BECTHOM Macce pacTBOPEHHOTO
BEIIECTBA W Macce pacTtBopuTens. 3. BpluucieHwe Macchl pacTBOPSIEMOIO BEIIECTBA WU
pPacTBOPUTEIISI, HEOOXOIUMBIX JIJISl TPUTOTOBJICHHSI ONPEACIICHHOW MacChl pPacTBOPA ¢ M3BECTHOM
MaCCOBOM J10JIEl PaCTBOPEHHOT'O BEILIECTBA.

Hemonctpanuu. O0pa3ibl OKCHAOB, KUCIOT, OCHOBAHUHN M coseil. MoJenu KpucTamindecKux
peuieToK XxJjopuja Hatpusa, aimaza, okcunpa yriaepoma (IV). CmocoOwl pazieneHus cMecei.
I[I/ICTI/IJ'UI?IHI/IFI BOJFbI.

JlaGopatopHbie ombIThl. 1. B3aumopeiictBue okcuaa marHusi ¢ kuciotamu. 2. [lomydenue
0CaJIKOB HEPACTBOPUMBIX THUIPOKCHIIOB. B3amMopeicTBHE YTIEKHUCIOro ra3a ¢ W3BECTKOBOM
Boxoi. 3. Pa3znenenne cmeceii.

[Tpaktuyeckue 3ansaTHA. 2. OuncTKa 3arpsi3HEHHOM moBapeHHOW conu. 3. IlpurortoBieHue
pacTBopa caxapa U ONpe/IelIeHne MacCOBOM JI0JIM €r0 B pacTBOPE.

TEMA 4 M3menenus, npoucxosiiue ¢ Beriectamu (11 gacos)

IlonsATHEe SABIEHUM KaK W3MEHEHHH, MPOUCXONAIIUX C BELIECTBAMU. SIBIECHUA, CBs3aHHBIE C
U3MEHEHUEM KPHUCTAJUIMYECKOTO CTPOEHUs BEUIECTBA IPHU IIOCTOSHHOM €ro COCTaBe, —
¢usnueckue sBieHus. Pusznyeckue SBICHUS B XUMHUHU: JUCTHUIALMS, KpUCTAJUIM3ALUA,
BbIIIApUMBAaHNE U BO3TOHKA BEIIECTB, IEHTPUPYTHPOBAHUE.

SIBneHus, CBA3aHHBIC C U3MEHEHUEM COCTaBa BELIECTBA, — XUMUYECKUE peakuuu. IIpusHaku u
yCIIOBUS MPOTEKaHUs XUMHUUECKUX peakuuid. [IoHaTue 06 3K30- U SHAOTEPMUYECKUX PEAKIIUAX.
Peaknum TOpeHMs Kak 4YacTHBIM Ciaydall JK30TEpPMUYECKMX pPEaKUHUWd, NPOTEKAlIUX ¢
BBIJICIICHHEM CBETA.

3aKOH COXpaHEHHWs] Macchbl BEIIECTB. XUMHUECKHE YypaBHEHMSA. 3HAuU€HHE HHJIEKCOB U
kod¢¢umenToB. CocTaBieHNe ypaBHEHUH XUMUUYECKUX PEaKIUH.

PacdeTsl o XuMU4YECKUM YPaBHCHUAM. Pemenne 3agau Ha HaXO0XKICHHE KOJIHYECTBA BCIICCTBA,
Macchl HIIH 00beMa IMPOAYKTA PCaKHHU 110 KOJIMYCCTBY BCIIECCTBA, MACCC UIINU O6’bCMy HCXOOHOI'o



BelecTBa. PacueTsl ¢ MCIIONB30BAHUEM MOHITHSA «IOJISD», KOTIa MCXOJHOE BEIMISCTBO JTAHO B
BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JIOJEH PACTBOPEHHOI'O BEIIECTBA WM COJEPKHUT
ONPEAEIIEHHYIO JIOJII0 IIPUMECEM.

Peakuuu paznoxenus. [lonaTre o ckopocTu Xxumudeckux peakuuid. Karamuzaropel. @epmMeHTHI.

Peakuuu coemunenus. Karanutuueckue u HekaraauTuueckue peakuuu. OOpaTumble U
HeoOpaTUMBbIE peaKlUu.

PeaKI_[I/II/I 3aMCIICHUA. :‘)HGKTPOXI/IMI/ILIGCKI/Iﬁ pAaa HaHpH)KeHI/IP'I MCETAJIOB, €0 HCIIOJIb30BAaHUC
AJIs1 IIPOTHO3UPOBaHUA BO3MOXHOCTH ITPOTCKaHUA peaKHI/Iﬁ MECXAYy METallllaMHd U pacTBOpaMHu
KHCJIOT. PeaKI_II/II/I BBITCCHCHUSA OJHUX METAJIJIOB U3 paCTBOPOB UX coJieit APpyruMu METalllaMu.

Peaknun oOmena. Peakium HeWTpanm3anuu. YCJIOBHS TPOTEKAaHUsS peakiuii oOMeHa B
pacTBopax A0 KOHIa.

Tunbsl XUMUUYECKUX peakuuil (10 MPU3HAKY «UYHUCIO U COCTaB MCXOJHBIX BEIIECTB M MPOJYKTOB
peakuuu») Ha MpHUMepe CBOWCTB BOJbI. Peakuus pasznoskeHHs — 3JIEKTposIU3 BoAbl. Peakiuu
COCMHEHUS — B3aUMOJEHCTBME BOJbBl C OKCHJAAMU METalJIOB M HeMmeTauioB. [lonsrue
«ruapokcuapl». Peaknuu 3amelieHuss — B3aMMOJAEWCTBHE BOJAbI C IIEJIOYHBIMM U
IIEJIOYHO3EMENbHBIME  MeTalaMu. Peaknun oOMeHa (Ha mpumepe Tuaponusa Cyibduia
IIOMHUHUS U KapOuaa KajubLus).

Pacuernbie 3amaun. 1. BplumcieHne mo XMMHYECKHMM YPaBHEHHUSM MAacChl WIIM KOJIHYECTBA
BEILIECTBA 110 U3BECTHON Macce WM KOJMYECTBY BEIECTBA OAHOTO M3 BCTYMAIONIIUX B PEAKIHIO
BELIECTB WJIM NPOJYKTOB peakuuu. 2. BpluucieHune macchl (KOJIMYECTBA BELIECTBA, 00bEMa)
IPOJYKTa PeaKIMy, €CIM U3BECTHA Macca MCXOIHOTO BEIIECTBA, COAEPIKAIIETO ONpPEICICHHYIO
JoM0 npuMeced. 3. Brrumcienue mMacchl (KONIMYecTBa BellecTBa, 00beMa) MPOyKTa PeaKivy,
€CJIM U3BECTHA Macca pacTBOpa U MaccoBast J0JIsl pACTBOPEHHOT'O BEIIECTBA.

Hemonctpanuu. [Ipumepsl dhusndeckux siBJICHUI: a) TuiaBieHue napaduna; 0) BO3TOHKA MOAA
Wi OCH30MHOM KHCTIOTHI; B) pPacTBOpPEHHUE MEpMaHraHaTa Kamus; r) AUGQy3us TyIIHUCTHIX
BEIIECTB C TOpSIIEH JTaMIOYKH HakanuBaHus. [IpuMepsl XMMHUECKUX SIBICHUN: a) TOpEHUE
Mmaraus, ¢ocdopa; 0) B3aUMOAEHCTBHE COISHOM KHCIOTHI C MPamMOpOM WM MeEJIOM; B)
nonydenue rugpokcunaa meau (II); r) pacTBopeHUe MONTYYEHHOTO THIPOKCHUIA B KHUCIOTaX; )
B3aumojieiicteue oxcuga menu (II) ¢ cepHOM KHCIOTON TpHM HarpeBaHUU; €) pas3IOKEHHUE
NepMaHraHaTa Kajus; >K) B3auMOJICHCTBIE pa30aBIEHHBIX KUCIOT C METAJUIAMU; 3) pa3ioKeHUe
MEPOKCH]IAa BOJIOPO/A; 1) DJIEKTPOIIU3 BOABI.

JlaboparopHble onbIThI. 4. 3amenienrue Meau B pactBope xiopuaa meau (II) xenezom.
TEMA 5 PactBopenue. PactBopbl. CBOMCTBa pacTBOPOB IEKTPOIUTOB (21 1)

P ACTBOPCHUC KaK (I)I/I3I/II(0-XI/IMI/I‘-ICCKI/II71 rmpomnecc. Ilonstue o r uaparax U KpUucTtaJuioruaparax.
PaCTBOpI/IMOCTB. KpI/IBBIC PACTBOPUMOCTH KaK MOZACIL 3aBUCUMOCTU PACTBOPUMOCTU TBECPABIX
BCIICCTB OT TCMIICPATYPHI. HaCBII_I_ICHHLIe, HCHACBIICHHBIC W TCPCCHINICHHBIC PACTBOPLI.
3HadcHUE pacTBOPOB 1A NPUPOALI U CCIILCKOTO XO035MCTBA.



[TonsiTe 00 SJMEKTPONMTHYECKOW IHUCCOIUAIIAN. DJIEKTPOJHUTHI U HEIJIEKTPOJIUTH. MeXxaHu3m
JaUucconualin BHCKTPOHI/ITOB C pa3.HI/I‘-IHI>IM THUIIOM XHMH‘{CCKOP'I CBsA3H. CTGHCHL
AIIEKTPONIUTUIECCKON Auccoruaniy. CHIIbHBIC U CIIA0BIE DJIICKTPOIIUTHL.

OcCHOBHBIE TOJOXEHUSI TEOPUU DJIEKTPOIUTHUECKON auccouuanuu. VoHHBIE ypaBHEHHS
peaknuid. YCIIOBHSI NPOTEKAHUS PEeaKkIMu OOMEHa MEXIY DJEKTPOJMTAMH 10 KOHIIA B CBETE
WOHHBIX IIPEICTABJICHUI.

Knaccudukanus noOHOB U X CBOICTBA.

Kucnotel, ux knaccudukanus. Jluccoumanus KUCIOT U HMX CBOMCTBA B CBET€ TEOPUU
3JIEKTPOJINTUYECKON Juccolanuu. MOoJIeKyJIIpHbIE M MOHHBIE YPABHEHUS PEaKLUMl KHUCIOT.
B3aumonelicTBue KUCIOT C MeTalaMU. OJEKTPOXUMMUYECKUN psii HANpsKEHUH METaJUIoB.
BzaumopeiicTBue KUCIOT ¢ OKCHUJIaMU METAJUIOB. B3anMOIECTBHE KHUCIOT C OCHOBAHUSIMH —
peakiusi HeWTpanu3anuu. B3aumoneicTBHe KUCIOT ¢ coysiMH. VIcmonb3oBaHuWe TaOIHIIBI
pacTBOPUMOCTH ISl XapAKTEPUCTHKA XUMUYECKUX CBOMCTB KUCJIOT.

OcHoBanus, ux kiaccuukamus. Jlucconmanus OCHOBAaHMM M HMX CBOICTBa B CBETE TEOPUH
ANEKTPOJIUTUYECKON Auccolanui. B3anmoaeicTBie OCHOBaHWN C KHUCJIOTAMH, KHCIOTHBIMU
OKCHJIaMH H cOJIsiMH. Mcnonb3oBaHWe TaONHMIBI PAaCTBOPUMOCTH IS XapaKTEPUCTHKH
XMMHYECKHX CBOMCTB OCHOBAaHMMN. Pa3noskeHne HepacCTBOPUMBIX OCHOBAHUM IIPU HAIPEBAHUU.

Conu, ux KiIacCUpUKAUs U TUCCOIMANNS PA3IUIHBIX THIIOB cosieil. CBOWMCTBA CcOJIel B CBETE
TEOPUU DJIEKTPOIUTUYECKON Auccouranuu. B3ammopencTBue cojeld ¢ MeTaulaMH, YCIOBHUS
MPOTEKaHUs ITHX peakiuid. BzammonelcTBHe COJIE ¢ KHUCIO0TaMHM, OCHOBAaHHSIMH M COJISIMHU.
Hcnonb3oBaHue TaOIMIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKH XUMHYECKHX CBOWCTB COJICH.

O06o0meHne cBeleHni 00 OKCHAaX, X KiIacCU(PUKAIIMU M XUMUUECKUX CBOKWCTBAX.

I'eneTnmueckue pdaasl  METAJJIOB W HEMETAJIIOB. I'eneTnueckas CBSA3b MCXKAY KilacCaMu
HCOPTaHNYCCKUX BCIICCTB.

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC peakuunu. OkucimTeb U BOCCTaAaHOBHTCJIb, OKHCIICHHUC H
BOCCTaHOBJICHHC.

Peakuyn moHHOro oOMeHa M OKHCIMTEIbHO-BOCCTAaHOBHUTEIbHBIE peakiuu. CocTaBieHue
YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJOM AJIEKTPOHHOIO OajlaHca.

CsoiicTBa MMPOCTBIX BCHIECCTB — MCTAJIOB W HEMCTAJUIOB, KHCIOT H colieii B CBeETe
HpGI[CTaBJ'IeHI/Iﬁ 00 OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX mponeccax.

JemoHcTpanuu. B3auMonelicTBue IMHKa C cepoi, CONIHON kucnmotoi, xmopumom meau (II).
I'openue marnus. BzaumonecTBue XJIOpHON U CEPOBOJOPOIHON BOJIBI.

JlaGopatopHble onbIThl. 5. PacTBopenue O6e3BogHoro cyiabdpara meau B Boae. 6. Peakumu,
XapaKTepHbIC ISl pacTBOPOB KHUCIOT (COJNISTHOM WM cepHOW). 7. Peakium, XapakTepHble ais
pPacTBOPOB 1IesI0Yel (TUIPOKCHIOB HATPUS WM KaJIusl) U HEPACTBOPUMBIX OCHOBAHUU.

HpaKTI/ILIeCKOC 3aHsaTue. 4. BrimonaHeHue OIIBITOB, ACMOHCTPUPYIOIINX T'CHCTUYCCKYIO CBA3b
MCKAY OCHOBHBIMU KJIAaCCaMH HCOPTraHUYCCKUX COCIUHEHMI.



COJEPXAHHUE TEM YYEBHOI'O KYPCA 9 kiacc

BBenenune. O0masi XapakTepuCcTHKA XHUMHYECKHX JIEMEHTOB M XMMHUYECKHUX PeaKuui.
Iepuonuveckuii 3akon u Ilepuogmueckass cucrema xummuueckux 3jaementoB /[l H.
MenpeneeBa (10 4) XapakTepucTuka 3JIeMEHTa 10 €ro 1nojoxenuto B [lepuoauyeckoit cucreme
xuMmudeckux anemeHToB [[. 1. MenaeneeBa. CBoiicTBa OKCHIOB, KUCIIOT, OCHOBAHUM U COJICH B
CBETE TEOPHUM DJIEKTPOJUTHUECKOM TUCCOIMAIMU U OKHUCJICHHUs-BOCcCTaHOBIeHUs. [loHsTHe o
MEPEeXOHBIX JJieMeHTaX. AMpOTepHOCTh. ['€HeTHYECKUH psll TEPEeXOJHOTO DJIEMEHTA.
[Tepuonnueckuii 3axkoH u [lepuoauueckas cucreMa xumuueckux smemeHToB . . Menaeneena.
XuMuUecKasi opraHu3anus >KMBOM U HEKUBOW MPUPOJIbl. XUMUYECKUN COCTaB siApa, MAaHTUH U
36MHOM KOpbl. XHMHUYECKHE OJJIEMEHTbl B KIETKaX JKHUBBIX OPraHu3MoB. Makpo- U
MUKpodieMeHThl. O000IeHne CBEACHUH O XHUMHUYECKMX peakuusax. Kiaccudukarus
XMMHMYECKUX PEAKUMM 1O pa3IUYyHbIM MPU3HAKAM: «YHCJIO M COCTaB pPEarupyrommx |
00pa3yrommxcsi BEIIECTB», «TEIUIOBOM 3(dexT», «HampaBlIeHHE», «U3MEHEHUE CTENeHEeH
OKHCJICHUS JJIEMEHTOB, OOpa3yIOIIMX pEarupyrollre BemecTBa», «(}aza», «UCMOIb30BAaHUE
karanuszaropay. llonsTue o ckopoctn XuMudeckoi peakunu. GakTopsbl, BIUAIOINE HA CKOPOCTh
XUMHYecKHX peakuuil. Katanmmzarops! u katanu3. UHrHOUTOpEI. AHTHOKCHIAHTHI.

JMemoncTpamuu. Pazmuunsie hopmer Tabmummpsl . . MenaeneeBa. Moaenn aTOMOB 3JIEMEHTOB
1—3-ro mepuonoB. Mopenb CTpoeHHUs 3eMHOro mapa (MOMEepedHbIil pas3pe3). 3aBHCUMOCTh
CKOPOCTU XMMHUYECKOW PEeakiuy OT HNPUPOJIbl PEarupyrolruX BEHIECTB. 3aBUCUMOCTh CKOPOCTU
XUMUYECKOW peaKIMu OT KOHIICHTPALIUU PEArupYIOIINX BEHIECTB. 3aBUCUMOCTH CKOPOCTH
XUMUYECKOH PEaKIUHd OT IUIOIIAJId COMPHKOCHOBEHHUS PEArdpyIONIMX BEMIECTB (KUK
CJIOI»). 3aBUCUMOCTh CKOPOCTH XHMHYECKON peakluu OT TEeMIEepaTypbl pearupyrommnx
BelecTB. ['OMOT€HHBI M TE€TEpOreHHbId  Karaiu3bl. OEpPMEHTATUBHBIA  KaTalu3.
WNurnbupoBanue.

JladopaTopubie onbIThl.l. [lomyueHue THApPOKCHIA IMHKA W HCCIEIOBAHUE €ro CBOWCTB.
2.MopaenupoBanure mnoctpoeHus llepuoguueckoit cuctembl xumuueckux snemeHtoB J[. W.
Mengeneesa. 3. 3ameleHue ene3oM Meau B pactBope cyibdarta meau (II). 4. 3aBucumocts
CKOPOCTM XHMHYECKOM peakuuu OT MPUPOABl PEArMPYIOIIUX BEIIECTB Ha IPUMEpE
B3aMMOJICHCTBUSI KHCIOT C MeTajslaMu. 5. 3aBUCUMOCTb CKOPOCTH XMMHMUYECKOH peakluu OT
KOHLEHTPAllUM pPEarupyrouIuX BELIECTB Ha INPUMEpPE B3aUMOJEHCTBUS LHUHKA C COJITHOM
KHUCJIOTOM pa3IU4HON KOHLIEHTpalMH. 6. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOM peakiuu OT
IUIOLIAIA CONPUKOCHOBEHUS PEarupyronMX BEIEcTB. 7. MoaenupoBaHue «KUIISIIETO CIOs». 8.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOM peaklMyd OT TEeMIIepaTypbl pearupyrolux BeEIIeCTB Ha
npuMepe BizaumojeiictBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI pa3iMyHON
TeMriepatypbl. 9. PasnoskeHune mepokcuaa BoJOpoja ¢ Momomibio okcuaa mapranma (IV) u
katasasbl. 10. OOHapyXeHue KaTajna3bl B HEKOTOPBIX MUIIEBbIX NpoaykTax. 11. UHrubuposanue
B3aUMOJICVCTBUS KUCIIOT C METAJITIAMU YPOTPOIIHHOM.

IIpenmeTHble pe3yJbTaThl 00y4eHHs YUaIUics NOJIKEH YMemb:

WCIIOJIb30BaTh MPU XapaKTEPUCTUKE MPEBPAIICHUIN BEIIECTB MOHATHS: «XUMUYECKasl PEaKIIUs»,
«peaKklUy COETUHEHUS», «PEaKLUUN PA3I0KEHUSD, «PEaKIIU 0OMEHa», «PeaKuu 3aMeIICHUs,
«peaKIuu HEUTpaU3aln», «IK30TEPMUUYECKUE PEaKUUW», «IHIOTEPMUUYECKHE PEAKIIHI,
«00paTuMble peakIuu», «HEOOpaTUMBbIE pPEAKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
pPEaKIuu», «TOMOTCHHBIE PEaKIUN», «TEeTEPOTCHHBIE PEAKIUU», «KATATUTUYECKHE PEaKIUN»,
«HEKATAIMTUYECKHE pEaKIUW», «TeIIOBOM H(P(PEeKT XUMUYECKOW peakuuu», «CKOPOCTh
XUMHYECKON pEaKIuuy, «KaTalau3aTop»; XapaKTepu30BaThb XUMHUYECKHE 3IeMEHThl 1—3-To



MEepUoJI0B MO WX ToJiokeHHto B llepmoamyeckoir cucteMe xuMmuueckux siemMeHtoB J[. U.
MeHnpneneeBa: XMMHYECKUH 3HAK, IMOPSAKOBBIM HOMEp, IIEpUOA, TIpylma, IOATPYIIa,
OTHOCHUTEIIbHAsl aTOMHAasl Macca, CTpoeHHe aToma (3apsij Aapa, YUCIO MPOTOHOB U HEUTPOHOB B
A1pe, 00I1ee YUCIIO IEKTPOHOB, PACIIPENEICHUE JIEKTPOHOB 10 3JEKTPOHHBIM CIIOSIM, IIPOCTOE
BellecTBO, ¢GopMyJia, HA3BaHHWE U THI BBICIIETO OKCHUJA M THAPOKCUIA, JETYYEero BOJOPOIHOTO
coeMHEHUs (711 HEMETAJUIOB)); XapaKTepU30BaTh OOIIME XUMHUYECKHE CBOWCTBA aM(pOTEPHBIX
OKCHUJIOB WM THAPOKCHJIOB; NPHUBOJUTH IPUMEPBI PEAKUUN, MOATBEPKAAOUNIUX XUMUYECKUE
CBOICTBa aM(OTEPHBIX OKCHJIOB U THAPOKCHUJIOB; 1aBaTh XapaKTEPUCTHKY XUMUYCCKUX PEaKIIUN
[0 YHUCIy U COCTAaBy MCXOJHBIX BEIIECTB M TMPOAYKTOB pEaKIMU; TEIUIOBOMY 3(PdeKTy;
HaIpaBJICHUIO TMPOTEKAHMUS PEAKIUH; U3MEHEHUIO CTENEHEH OKHUCICHUS 3JIEMEHTOB;
arperaTHOMy COCTOSIHMIO MCXOJHBIX BEILIECTB; YUYaCTHUIO KaTaIU3aTopa; OOBSCHATH U MPUBOAUTH
MPUMEPHI BIUSHUS HEKOTOPBIX (PaKTOPOB (MPUPOAA PEArupYIOIIUX BEIIECTB, KOHICHTPAIUS
BEILECTB, JaBJICHUE, TEMIIEpATypa, KaTaau3aTop, IOBEPXHOCTh COIIPUKOCHOBEHHUSI pEarupyronmx
BEIIECTB) HAa CKOPOCTh XMMHYECKHX DPEAKIIMi; HAOMIOJaTh M ONUCHIBATH YPABHEHHS PEaKIIUN
MEXJly BEUIECTBAMH C IOMOIIbI0 €CTECTBEHHOIO (PYCCKOrO WM POIHOIO) s3bIKa M SI3bIKa
XUMUH; TIPOBOJIUTE OIBITHI, TIOJITBEPKIAIONINE XUMUIECKIE CBOWCTBA aM()OTEPHBIX OKCUIOB U
TUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakIMK OT Pa3uyHbIX (GaKTOpoB (Ipupoa
pearupyoommux BEUIECTB, KOHIEHTpAIusl BEIIECTB, [aBJICHHE, TeMIlepaTypa, Karaau3arop,
MOBEPXHOCTh COMPUKOCHOBEHUS PEArupyIoIInX BEIIECTB).

MeranpeaMeTHble pe3ybTaTbl O0y4YeHHs] YUallUiCs JOJIKEH yMems. ONPENENsaTh Lellb
y4eOHOM JESITENbHOCTH C IIOMOLIBI0 YYHUTENss M CaMOCTOSITENbHO, HCKAaTh CpPEICTBA €€
oCylIecTBIIEHUs, paboTasi MO IUIaHy, CBEPSITh CBOM JCHCTBHS C LIETIbI0 M IPU HEOOXOAMMOCTH
MCIPABIIATH OIIMOKHU C MOMOILBIO YUUTEISI U CAMOCTOSTENBHO; COCTABIIATh AHHOTALIMIO TEKCTA;
CO3/1aBaTh MOJIENIU C BBIJCICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa U MpeACTaBICHUEM
UX B MPOCTPAHCTBEHHO-TPa(PpUUECKON MM 3HAKOBO-CHMBOJIMYECKOH (hOpME; ONpeneNnsTh BHIIbI
KJacCU(pUKaluu (€CTeCTBEHHYI0 M HCKYCCTBEHHYIO); OCYILECTBJISATH MPSMOE JeAyKTHBHOE
JI0Ka3aTeNIbCTBO.

Tema 1. Meramubl (15 4) [lonoxenune MeraiwioB B Ilepronnyeckol cUcCTeME XHUMUYECKUX
sanemenToB [I. . MenneneeBa. Meramnnueckas KpUCTAUIMUECKash pelieTka M MeTaindeckas
XuMHueckast cBs3b. O0mue ¢usnueckrue cBoiicTBa MeTayuioB. CIiaBbl, UX CBOMCTBA U 3HAUYEHUE.
XUMHYECKHE CBOMCTBA META/NIOB KaK BOCCTAHOBHTENEH, a Takke B CBETE MX IOJOXKECHHS B
ANEKTPOXUMUUYECKOM PSIy HaNpspKeHUd meTaiioB. Koppos3usi MeTamioB U crnocoObl 00phObI ¢
Hell. Meramnsl B mpupoze. O01mmue crnocodb! NX MOTydeHUsI.

OO0umiasi XapakTepuCcTHKA IIEJOYHbIX MeTa/LuI0B. Metamiel B nipupojge. O6mue crnocoObl ux
nonydeHus. Ctpoenue aromoB. lllemounble MeTamibl — MpOCThIE BellecTBa. BaxHeifmue
COCAMHCHUA MICJIOYHBIX MCTAJUIOB — OKCH/bI, TUAPOKCHUJBI U COJIN (XJ'IOpI/II[BI, Kap6OHaTI>I,
cynb(daThl, HHUTpaThl), MX CBOWCTBA W MPUMEHEHHE B HaApOAHOM xo3siicTBe. KamuiitHbie
ya0OpeHwusl.

OO0mas xapakTepuMcTHKa 3JeMeHTOB riaBHoil nmoarpynmnsl II rpynnel. CtpoeHne aToMOB.
[IlenoyHO3EMENBHBIE  METAUIBI —  IPOCThIE  BEIIECTBA. BaxHelmme  coeIMHEHUs
[IEJIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THAPOKCUABI M COJHM (XJIOPUIbI, KapOOHATHI,
HUTpPATHI, cylbhaThl, pocdaTsl), UX CBOWCTBA U IPUMEHEHHE B HAPOIHOM XO3HCTBE.

Amomunuii. CtpoeHue aroMa, (pu3MUeckre M XUMHYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA.
CoenmHEeHNs aIIOMUHUS — OKCHJI M THJIPOKCHU, UX aM(OTepHBIN XapakTep. Baxueimue conun
amomuHus. [IpuMeHeHne atoMUHUS U €r0 COEAUHEHUM.



Kenezo.Ctpoernne artoma, (PU3HUECKHE W XUMHUYECKHE CBOMCTBAa MPOCTOrO BEIIECTBA.
Ienetnueckue paasl Fe?u Fe™. Bakneifmme conu skenme3a. 3HaueHHe JKele3a U €ro
COEIMHEHUH JIs1 IPUPOJbI U HAPOJIHOIO XO35MCTBA.

JemoncTpanuu. O0pa3upbl MIETOYHBIX U IIETOYHO3EMENbHbIX MeTauioB. OOpaslibl CIUIaBOB.
BzaumopeiictBue HaTpus, JIMTUS U KaiblUus ¢ BOAOM. B3aumopneicTBue HaTpusi U Mar"us C
KHCJIOpOoJIoM. B3aumoseiicTBue MeTaioB ¢ Hemetaiamu. [lomydenue ruapokcuaon xenesa (1)
u ().

JlabopaTopHusblie onbIThl. 12. B3aumonelicTBue pacTBOpOB KHUCIOT U cojei ¢ meramiamu. 13.
OznakomieHue ¢ pynamu skeinesa. 14. OxpaminBaHue IJIaMEHU COJIIMH IIEOYHBIX METaJUIOB.
15. B3aumoneiictBue Kainblius ¢ Bojou. 16.Ilomydenne rupokcua Kaiablus U UCCIEAOBaHUE
ero cBoictB. 17. [lomydyeHue ruapokcuga aalOMUHUS W HUCCIEJOBAHHE €ro CBOWCTB. 18.
B3aumoneiictBue xeinesa ¢ consHol kucnoroi. 19. [Tonyyenune runpokcnnos xenesa (I11) u (III)
U U3y4eHHUE X CBOMCTB.

IIpeaMeTrHnbie pe3yibTaTbl OOy4YeHHs] Y4YalIUiiCs H0JIKEH ymMemsb: WCIOJIb30BaTh MpU
XapaKTEepPUCTUKE METAJIOB M WX COCJUHEHUN TMOHATHUS: «METaUIbl», «pPSAJ aKTUBHOCTH
METaJIOBY», «ILIEJIOYHBIE METAJUIbD), «IIEIOYHO3EMENbHBIE METaUIbl», HCIOJb30BaTh UX IpHU
XapaKTepUCTUKE METAJUIOB; JaBaThb XapaKTEPUCTUKY XHUMHUYECKHX 3JIEMEHTOB-METAJIOB
(IIETTOYHBIX METAJJIOB, MArHus, KaJblUsl, aTOMHUHMS, >K€JIe3a) MO0 UX IOJOXKECHHUIO B
[Tepuonnueckoii cuctemMe xuMuuyeckux dJeMeHToB /. M. MennaeneeBa (XMMHYECKUH 3HAK,
MOPSIIKOBBIM HOMEp, TMEPUOJ, TPYIINa, MOATrPYyIa, OTHOCUTEIbHAs aTOMHAas Macca, CTpPOEHUe
atoma (3apsa sapa, YUCIO IPOTOHOB M HEUTPOHOB B siApe, OOINEE YHCIO 3JICKTPOHOB,
pacnpenelieHue 3JIEKTPOHOB 10 3JICKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (popMyIia, Ha3BaHHE
W THUI BBICHIETO OKCHJA M THAPOKCHJIA); HA3bIBaTh COCIAMHCHHS METAJIOB M COCTABIATH HMX
GopMyJIBI TI0O HA3BaHUWIO; XapaKTEPHU30BAaTh CTPOCHHE, 00mue (U3MYECKHEe M XUMUYCCKUE
CBOMCTBA MPOCTHIX BEIIECTB-METAILIIOB; OOBSICHATh 3aBUCUMOCTh CBOMCTB (WJIM MpEICKa3bIBaTh
CBOMCTBA) XMMHMUYECKUX AJIIEMEHTOB-METAIOB (PaguycC, METAJUIMYECKUE CBOMCTBA JJIEMEHTOB,
OKHCJIMUTEIIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX HMH COEAMHEHUU
(KUCTIOTHO-OCHOBHBIE ~ CBOMCTBA  BBICHIMX OKCHIOB M  THAPOKCHIIOB, OKHCIUTEIHHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA) OT MOJOXeHUs B Ilepuoandeckoil cucTeMe XUMHUYECKUX
anemenToB JI. 1. MeHieneeBa; onuchIBaTh O0IHME XUMHUYECKHE CBOMCTBA METAIJIOB C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJHOTO) f3bIKa M SI3bIKA XUMHUU; COCTABIATH MOJIEKYJSpPHBIC
ypaBHEHUs PEaKIIMi, XapaKTEPU3YIOINX XUMHUYECKHE CBOMCTBA METANIOB U UX COCIWHEHHM, a
TaKK€ JJIEKTPOHHBIE YPAaBHEHMS IPOLECCOB  OKHUCICHHS-BOCCTAHOBJICHMS; YpPAaBHEHHS
ANEKTPOIUTUYECKON  JUCCOLMAIIMKI; MOJICKYJIApHBIE, TIOJHBIE M COKpAIEHHbIE HOHHBIC
YpaBHEHUS PEAKIMil C yUaCTUEM 3JIEKTPOJIUTOB; YCTAHABINBATh TPUUYUHHO-CIIE/ICTBEHHBIE CBSI3H
MEXIy CTPOEHHUEM aToMa, XMMHUYECKOMN CBSI3bI0, TUTIOM KPUCTAITMYECKON PEIIETKH METAILJIOB U
WX COEIMHEHUH, NX OOIMMH PU3NIECKUMHU U XUMHUYECKHUMH CBONCTBAMU;

ONKCHIBATh XUMHYECKHE CBOWCTBA IIEIOYHBIX M IIEIOYHO3EMEIBHBIX METAJIOB, a TaKkKe
AIIOMHUHUS U JKeJle3a U UX COECJUHEHHI C MOMOIIBI0 €CTECTBEHHOIO (PYCCKOrO WJIM POJIHOTIO)
A3bIKAa M SI3bIKa XMMMU; BBIMOJIHATH, HAOIIOaTh U ONUCHIBATE XMMHUYECKUN HKCIEPUMEHT IO
PacnO3HAaBAHUID BAXKHEWMIIMX KATHOHOB METAJUIOB, THJIPOKCHUI-UOHOB; 3KCIIEPUMEHTAJIBHO
MCCJIE0BATh CBOMCTBA METAJUIOB U MX COEIMHEHUH, peulaTh SKCIIEPUMEHTAIBHBIE 3aa4M I10
TeMe «MeTabl»; OMUCHIBaTh XUMUUYECKUN IKCIIEPUMEHT C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOT0
WIA POJHOTO) sI3bIKa M S3bIKA XHMHUH; MPOBOJUTH pacueThl MO XUMHYECKHM (opMmyliaMm u
YPaBHEHUSAM PEAKIMii, MPOTEKAIINX C YYaCTUEM METAJUIOB U X COCTUHEHHM.

MeTtanpeaMeTHble pe3yJabTaTbl 00y4YeHUs] Ydaluiics A0JKeH ymems: paboTaTth IO
COCTaBJICHHOMY IUIaHY, HCIOJIb3ysS HAapsAy C OCHOBHBIMH M JIONOJIHUTENbHBIE CpPEICTBA



(cipaBOYHYIO TUTEPATYPY, CIOkKHBIE MpuOopsl, cpeactBa UK T); ¢ momompio yuntens oroupaTh
JUIs  pelIeHus Y4YeOHBIX 3aJady HEeoOXOIMMBIE CIIOBapH, SHIUKIONEIWHU, CIPABOYHUKH,
JJIEKTPOHHBIE JTUCKHU; COIOCTABIATh MU OTOMpaTh MH(POPMALUIO, MOJYUYEHHYIO U3 pa3IMyYHbIX
VCTOYHUKOB (CJIOBapH, 3HLMKIIONEANHU, CIIPABOYHUKHU, IJIEKTPOHHBIE TUCKHU, ceThb VHTEpHET);
IpPEACTaBIATh MH(MOPMALMIO B BHUAE TaOJUL], CXEM, OINOPHOI'O KOHCIEKTa, B TOM 4YHCIE C
npumeHerneM cpenctB UKT; ohopmiaTe cBOM MBICIH B YCTHOH M MHCBMEHHOM PEYH C y4ETOM
CBOMX Y4YEOHBIX U )KM3HEHHBIX PEUEBBIX CUTYyallUii, B TOM uucie ¢ npuMmeHenueM cpeincts UKT;
COCTaBJIATh PELIEH3MIO HAa TEKCT; OCYLIECTBIIATh JOKA3aTEIbCTBO OT IPOTUBHOIO.

Tema 2. [Ipaktukym 1. CBoiicTBa MeTa/UI0B M UX coeqnHeHuil (3 1)

1. OcyuecTBieHre LENOYKHM XUMHUYECKUX TpeBpamieHuid. 2. [lomydueHue u cBoMcCTBa
coeMHEeHUN MeTauioB. 3. PemieHue 5SKCIEPUMEHTAIBHBIX 3ajjad Ha pPACHO3HABaHUE U
HOJY4YEHHUE COEAMHEHUN METAILIOB.

IIpeaMeTHbie  pe3yjbTaThl  O00y4YeHUs]  YdUalIuics MOJKEH ymemp:  oOpamatbCsi C
1ab0paTOpHEIM 000PYAOBAHUEM H HarpeBaTeIbHBIMU TPHOOPAaMU B COOTBETCTBHH C MTPABUIIAMU
TEXHUKHU 0e30MacHOCTH; HAOII0JaTh 32 CBOMCTBAMHU METAJUIOB U MX COCAMHEHHM U SBJICHUSIMH,
MPOUCXOASAIIMMHU C HUMH; OIMCHIBATH XUMUUYECKHN SKCIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUU; JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM MPOBEACHHOTO
HKCIIEPUMEHTA.

MetanpeameTHble pe3y/bTaTbl 00YUYeHUs] YUYaIIUACs N0JKEH YMemb: ONPENCIsTh, UCXOs
U3 yueOHOI 3a/1auu, He0OXOJUMOCTh UCIIOJIb30BaHUs HAOMIOICHUS WM IKCIIEPUMEHTA.

Tema 3. Hemerannl (27 4)

OO0mias xapakTepUCTUKAa HEMETAJUIOB: MOJokeHue B llepuomnyeckoi cucTeMe XUMHUYECKUX
anemeHnToB /. V1. MenzeneeBa,0c00€HHOCTH CTPOCHHUS aTOMOB, 3JEKTPOOTpULIaTeNbHOCTE (D0)
KakMepa «HeMeTaJUIMYHOCTWY, psia 0. Kpucraminueckoe cTpoeHHE HEMETAIOB — IMPOCTHIX
BewecTB. Ainorponus. Pusnueckue cBOWCTBa HeMeTaioB. OTHOCHUTENBHOCTh MOHSATUI
«METaD» U «HEMETAJLD».

Boaopoa. Ilonoxenne Bomopona B Ilepmogumueckoil cucreme Xxumudeckux snementoB [, U.
MenpneneeBa. CtpoeHue atoMa U MoJIeKyJibl. PU3NUECKUE U XUMHUYECKHE CBOMCTBA BOJOPOJA,
€T0 MOJIYYCHHEC U TPUMCHCHUC

Bona. Crpoenue monekynbl. Bogoponnas xumuueckas cBs3b. Pu3NuecKkue CBOMCTBA BOBL.
AHoManuu cBoicTB Boabl. ['mapodunbHabie u runpodoOHbIe BelecTBa. XUMUYECKHE CBOICTBa
Bobl. KpyroBopor Boabl B mpupone. Bomoouncrtka. Aspanus BoAbl. BeITOBbIE (QUIBTPHI.
MunepanbsHble BOAbL. JJUCTHIIIIMpOBaHHAs BOJA, €€ NTOJIyYEHHUE U IIPUMEHEHHUE.

O6mas xapaktepucTuka rajnoreHoB. Crpoenue atomoB. [IpocTeie BemiecTBa M OCHOBHBIC
COCIMHEHUS] TaJOTeHOB, WX CBoiicTBa. KpaTkue cBeieHus o xiope, Opome, drope u #onue.
[IprMeHeHne raJoreHOB U UX COEUHEHHI B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue aToMa, aJlJIOTPOIHUS, CBOMCTBA U NMPUMEHEHHE poMOHueckoil cepbl. OKCHUIBI
cepsl (IV) u (VI), ux nomydenue, cBoiictBa U npumeHeHue. CepHasi KUCIOTa U €€ COJIU, UX
IIPUMEHEHNE B HAPOJHOM X03s1icTBE. [IpOM3BOACTBO CEPHOM KHUCIIOTHI.

A3oT. CTpOeHI/IC aToMa U MOJICKYIJIbI, CBOMCTBaA MpoCTOro BCHICCTBA. AMMI/IaK, CTPOCHUC,
CBOﬁCTBa, IMMOJIY4YCHHUEC W IPHUMCHCHUC. Comu AMMOHHA, HUX CBOICTBA U IPUMCHCHUC. OKCI/IJII)I



azora (II) m (IV). A3oTHas KuciaoTa, €€ CBOWCTBA M TNpPUMEHEHHWEe. HUTpaThl U HUTPUTHI,
npobieMa uX COIePKaHUS B CEIbCKOXO03IHCTBEHHOM MPOIYKITUN. A30THBIC yI00pEHUSI.

®ochop. Crpoenue aroma, auIOTpONHsA, CBoWcTBa Oenoro u KpacHoro ¢ocdopa, ux
npumeHenrue. OcHOBHbIE coeauHeHUs: okcua ¢ocdopa (V) m oprodocdopHas kuciora,
docdarel. DochopHbie yA0OpEHUS.

VYraepoa. CtpoeHue artoma, aJIOTPOIHUs, CBOHCTBa Moaudukanuid, mpuMmeHeHue. OKCHIbI
yrinepona (II) u (IV), ux cBoiictBa n npumeHeHue. KapOoHaThl: KaJbIMT, COAA, TMOTAIl, HX
3HAUCHUE B MPUPOJIE U KU3HU YETIOBEKA.

Kpemunii. CTpoeHue atoma, KpUCTAIIMYECKUN KPEMHHUH, €ro CBOMCTBA U NpuMeHeHue. OKcup
kpemuus (IV), ero npupojnbsie pazHoBUIHOCTH. CUIMKATHI. 3HaYE€HUE COCAMHEHUN KPEMHHUS B
JKUBOU U HEeXUBOH npupoae. [loHaTHe 0 CUIMKaTHON IPOMBIIUIEHHOCTH.

Jemoncrpanmuu. OOpasipl raJloréHOB — TPOCTHIX BEIIECTB. B3auMoONEHCTBHE TaJOr€HOB C
HATpUEeM, C AIIOMHHHEM. BpITeCHeHHE XJIopoM Opoma WM HOJa M3 PAaCTBOPOB HX COJICH.
B3aumMoneiictBie cepbl € MeTaulaMH, BOJOPOJOM U  KHCJIOPOAOM. BsammoneiicTBue
KOHIICHTPHUPOBAHHON a30THOM KUCIIOTHI ¢ Mebto. [loromeHue yriieM pacTBOPEHHBIX BEIICCTB
win ra3oB. BoccraHoBienne menau u3 ee okcunaa yriem. OOpasibl OPUPOJIHBIX COCAMHEHUN
xJopa, cepsl, dpochopa, yriepoaa, kpemaus. OOpa3ipl BaXHEWIINX IJI1 HAPOJHOTO XO3SHCTBA
cynb(haToB, HUTPATOB, KapOoHATOB, (hocdaToB. OOpa3ibl CTEKIIA, KEPAMHUKH, LIEMEHTA.

JlaGopatopuble omnbIThbl. 20. [lonydyenue u pacnosHaBanue Bojopona. 21. MccnemoBanue
MIOBEPXHOCTHOTO HATSKEHMsI Boabl. 22.PacTBopeHue IepmMaHraHata Kajldsg WIA MEIHOTO
Kynopoca B Bone. 23. I'mmparanus oGe3BoxkeHHoro cynbhara menu (II). 24. UsrotoBnenue
TUTICOBOTO  oTmeyaTka. 25. O3HakoMJIeHHE ¢ KOJUIeKIMeH OBITOBBIX (PMIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MHHepaiabHOW Bojbl. 27. KauecTBeHHas peakiusi Ha TajJOreHH-
nonsl. 28. Ilomydenne W pacmno3HaBanue kuciopoma. 29. I'opeHue cepbl Ha BO3IyXe U B
kucnopoae. 30.CpoiicTBa pazbaBieHHON cepHOM KUCIOTHI. 31. M3yueHue cBoiicTB ammuaka. 32.
PacniosnaBanue coineit ammonusa. 33. CpoiicTBa pa30aBJICHHOW a30THOM KHUCIOTHL. 34.
B3aumMoneiicTBre KOHLIEHTPUPOBAHHON a30THOI KUCIOTHI ¢ Mefbto. 35. ['openue docdopa Ha
BO3/yxe U B kuciopone. 36. PacnoznaBanue ¢ocdaror. 37. ['openue yris B kuciopojue. 38.
[TonyyeHue yronbHOM KuCIOTHI W u3yueHHe ee cBoiMcTB. 39. Ilepexox kapOoHaTOB B
ruapokapOonatsl. 40. Pasmoxenue ruapokapObonara Hatpusa. 41. Ilomydenwe KpeMHEBOU
KHCJIOTHI U U3YYEHHE €€ CBOMCTB.

IIpenmerHblie pe3yiabTaTbl O00y4YeHHs Y4yallluiics AOJIZKeH yMemsb: WCIOJIb30BaTh IMpU
XapakTEPUCTUKE METANIOB M HUX COCJUHEHUU TIOHATHS: «HEMETaUlbl», «TaJOTE€HbI»,
«QJUIOTPOIHBIE BUJOU3MEHEHHUS», <(OKECTKOCTh BOJBD», «BPEMEHHAas KECTKOCTb BOJBDY,
«TIOCTOSTHHAsE JKECTKOCTh BOJIbI», «OOIIass JKECTKOCTb BOJBI»; JaBaTh XapaKTEPUCTHKY
XUMHUYECKHUX AJIEMEHTOB-HEMETAILIOB (BOJAOPO/Ia, TajJOreHOB, KUCIOPO/a, CEPHI, a30Ta, (ocdopa,
yriepoja, KpeMHUs) M0 UX MojoxkeHuto B Ilepuoauueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa (XUMHUYECKHWN 3HAK, TOPSAKOBBIN HOMEp, TEpPUOJ, TPYIINa, MOATPYIIIA,
OTHOCHUTEJIbHAsl aTOMHAasl Macca, CTpOEHHE aToma (3apsij A1pa, YUCI0 IPOTOHOB U HEUTPOHOB B
a1pe, o0l1ee Ynucio AEKTPOHOB, paclpeiesieHue 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJI0SM), IPOCTOE
BEIIECTBO, (JOpMyJa, Ha3BaHME M THUIM BBICIIET0 OKCHJA M TMAPOKCHAA, (popMylia U XapakTep
JIETY4ero BOJIOPOAHOIO COENMHEHHS); Ha3bIBaTh COCIMHEHUS HEMETAJZIOB M COCTaBJIATh HUX
(dopMysBl 1O HAa3BaHUIO; XapaKTEPU30BaTh CTPOEHHUE, 0OIIMe (QHU3NUECKHe M XUMHUYECKHe
CBOMCTBAa MHPOCTBIX  BEIIECTB-HEMETAJUIOB; OOBSACHATH  3aBUCUMOCTb  CBOWMCTB (WK
Ipe/CKa3bIBaTh CBOMCTBA) XMMHYECKHUX 3JIEMEHTOB-HEMETAUIOB (paauyc, HeMeTaUIMYecKHe
CBOICTBa 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX



UMH COCTMHEHHUH (KUCIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX OKCHUIIOB M THIIPOKCHIOB, JIETYYHX
BOJIOPOJHBIX COCAMHEHUH, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA) OT IOJOKEHUS B
[Tepuonnueckoii cucreme xumuueckux diaemeHToB JI. M. MeHneneeBa; omuchiBaTh 0O0IIHE
XUMUYECKHE CBOMCTBAa HEMETAJIOB C MOMOILbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOIO) SI3bIKa
U s3bIKa XHUMHH, COCTaBJIATh MOJICKYJIAPHBIC YpPaBHCHHS pPEaKIHMH, XapaKTePU3YIOIIHX
XUMUYECKHE CBOMCTBA HEMETAUIOB M HMX COCAUMHEHUM, a TaKKe DJIEKTPOHHBIC YPaBHEHMS
MIPOIIECCOB  OKHCJICHUSA-BOCCTAHOBJICHHS; YPaBHEGHMSI DJICKTPOJUTHUYCCKON  JTUCCOIMAIINY;
MOJICKYJISIPHBIE, TIOJHBIE W COKpAlllCHHbIE HWOHHBIE YpPaBHEHUSI PEAKIUNA C y4dacTHEM
3JICKTPOJIUTOB; YCTAHABIMBATh NPUYUHHO-CIICICTBEHHBIC CBS3W MEXKIy CTPOCHHEM aToma,
XMMHYECKON CBS3bIO, TUIIOM KPUCTAJUIMYECKOW PEMIETKH HEMETAUIOB U UX COCIUHEHUN, UX
o0muMH (PU3NYECKUMU W XUMHUYECKUMH CBOWCTBAMH; OIHMCHIBATh XWMHYECKHE CBOMCTBA
BOJIOPOJIa, TAJIOTEHOB, KHCIOPOJAA, Cephl, a30Ta, ¢ocdopa, rpadura, anmasza, KPeMHHUS U HX
COCIMHCHUHN C TTOMOINBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) s3bIKa W S3BIKA XUMHHU;
OMHKCHIBATh CMOCOOBI YCTpaHEHUs >KECTKOCTH BOJBI W BBINOJHITH COOTBETCTBYIOIIMA UM
XUMUYECKHHA SKCTIEPUMEHT; BBITIOJIHSTH, HAOJI0IaTh U ONTUCHIBATH XUMUYECKUN IKCTICPUMEHT T10
pacrlo3HaBaHWIO WOHOB BOJOpOAAa W aMMOHMSs, cynbdar-, kapOoHaT-, cwiukar-, (ocdar-,
XJIOpUA-, OPOMHJI-, HOJAUI-UOHOB; SKCIICPUMEHTAJILHO HCCJIEI0BATh CBOMCTBA METAUIOB M HMX
COCIMHEHUH, pelIaTh OJKCIEPUMEHTalbHbIE 3amauun 1o Teme «Hemeramiby; ONUCHIBATH
XUMUYECKHHA IKCIIEPUMEHT C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA M SI3BIKA
XUMHUH; TPOBOAMTH pacyeTbl M0 XHMHYECKUM (opMylIaM U ypPaBHCHHSM PEaKIIHA,
MPOTEKAIONIUX C yYaCTUEM HEMETAJNIOB U UX COCTUHEHUI.

Meranpeamernbie pe3yJbTaTbl O00y4YeHHsl Y4YallUICS JOJKEH yMems: OpPraHU30BBIBATH
y4eOHO€ B3aUMOJEHCTBUE B IpymIe (pacrupenesisTh POy, JOroBapuBaThCs APYT € APYTOM H T.
11.); IpeIBUETh (IIPOrHO3UPOBATh) MOCIEACTBUS KOJJICKTUBHBIX PEIIEHUI; MTOHUMATh IPUYHUHBI
CBOETO HEycCIlleXa M HaXOJIUTh CHOCOOBI BBIXOZA M3 STOW CUTYyallMH; B JUAIOTE C YYHTEIEM
YUUThCSl BbIpaOaThbIBaTh KPUTEPUU OLIEHKM M ONPEAEIATh CTENEHb YCHEIIHOCTH BBINOJIHEHUS
cBOEM paboThl U pabOTHI BCEX, UCXOMAS U3 UMEIOIINUXCS KPUTEPUEB, COBEPIIEHCTBOBATh KPUTEPUU
OLICHKHU U II0JIb30BaTbCs UMHU B XOJI€ OLICHKU U CaMOOLEHKH; OTCTauBaTb CBOIO TOYKY 3PEHHS,
apryMeHTHUpYsl €€; MOATBEPXKJIaTh apryMEeHTbl (akTaMHu; KPUTHYHO OTHOCUTHCS K CBOEMY
MHEHHIO; CIyIIaTh JAPYIMX, MbITaThCS NPUHUMATh JPYTYI0 TOYKY 3pEHHsI, ObITh TOTOBBIM
MU3MEHUTH CBOIO TOUKY 3PEHHUS; COCTaBIATH pedepaT Mo onpeAeseHHOW (opMme; OCyIIeCTBISATh
KOCBEHHOE Pa3e/INTENbHOE 10Ka3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBOMCTBa COeIMHEHUI HEMETAIOB (5 1)

1. Pemenue skcnepuMeHTalbHbIX 3afad no Teme «lloarpynma ramoreHoB». 2. Pemenue
AKCIEPUMEHTAIBHBIX 3a1a4 1o TeMe«lloarpynmna kucinopona». 3. Penienne sKkcriepuMEHTAIBHBIX
3amau no Tteme «lloarpymma azora». 4. Pemienune sSKCnepUMEHTAIBHBIX 3aJad IO TEMe
«Iloarpynmna yrnepozga». 5. [lomyuenue, coOrpaHue U pacrio3HaBaHUE ra3oB.

IIpenmerHble  pe3yJbTaTbl  00y4YyeHHsl — YUalUiics J0JIKeH ymemsy.  oOpamarbes ¢
71a00paTOPHBIM 00OPYJIOBAaHUEM U HarpeBaTeIbHBIMU MPUOOPaMHU B COOTBETCTBUU C MPaBUIAMH
TEXHUKU Oe30MacHOCTH; HaONoNaTh 3a CBOMCTBAMM HEMETAJIOB M UX COEAUHEHHH U
ABJICHUSIMHU, IMPOUCXOJAIIMMHM C HUMH; OIUCBHIBATh XMMHUYECKUN DKCIEPUMEHT C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WM POJHOTO) SI3bIKa W s3bIKA XWMHH; JEJNaTh BBIBOJBI TIO
pe3yJibTaTaM MPOBEACHHOIO SKCIIEPUMEHTA.

MeranpeamMeTHble pe3yabTaTbl 00yUYeHUs] YUalllUiics J0JZKeH yMemyb . ONPENeNsTh, UCXOs
13 y4eOHOM 3a/1aun, HE0OOXOAMMOCTD UCTIOIB30BAHMS HAOIIOICHHS HIIA SKCTIEPUMEHT



Tema 5. O0o0meHMe 3HAHMHA MO XMMHM 32 KYPC OCHOBHOM mKoJbl. IloaroroBka k
rocyaapcrpeHHoii urorosoi arrecranuu (I'MA) (10 4)

Ilepnonnueckuit 3akoH U lleproauyeckas cucrema xumudeckux ieMeHToB 1. M. Menneneesa.
@uU3NYeCKU CMBICI TMOPSAKOBOIO HOMEpa JJIEMEHTa, HOMEPOB IE€pUOJa M TIPYIIIBL
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JIEMEHTOB M UX COEJMHEHUU B IEpUOJax W Ipylnmnax B
CBETE IPEICTaBICHUM O CTPOCHHUM AaTOMOB 3JIEMEHTOB. 3HAYCHHE IEPUOJMYECKOTO 3aKOHA.
Buapl XMMHMYECKUX CBA3€H M THUIIBl KPUCTAUIMYECKUX PELICTOK. B3auMOCBA3b CTPOCHMS U
cBoiicTB BemlecTB. Knaccudukanus XuMUUeCKUX peakluid MO0 pa3IuyHbIM MpU3HAKAM (YUCIIO U
COCTaB pearupyromux U o0pa3yromuxcs BEIIECTB, HAIMYME T'PaHMIBI pas3ziena ¢a3; TEeIIoBOU
3¢ ¢dexT; n3MEeHEeHHEe CTEeNIeHEeH OKUCIIEHUSI aTOMOB; MCIIOJIb30BaHUE KaTaIU3aTopa; HAIlpaBICHHUE
nporekanus). CKOpOCTh XUMHYECKUX peakuuid U (pakTopsl, Biusiomme Ha Hee. OOpaTuMocTh
XMMHUYECKUX PEaKLUH U CIOcoObl CMEIIEHUs] XUMUYECKOro paBHOBecHs. [IpocThie u CloXKHbIE
BellecTBa. Metajuibl U HEMeTaulbl. ['eHeTnyeckue psasl MeTaula, HEMETaula U MEPEXOIHOTO
Metasuia. OKCUABIM THAPOKCHIbI (OCHOBAHMSI, KUCIOThI, aM(OTEpHbIE THAPOKCUABI), coau. Mx
cocTaB, Ki1accupUKaus U o0IMe XMMHUYECKHE CBOWCTBA B CBETE TEOPUHU SJIEKTPOIUTHYECKOM
JUCCOLUALIUY.

JInuHOCTHBIE pe3ybTaThl 00y4YeHHsl Y4Jalluiicsa NOJIKeH: 3HaAmb U NOHUMAMb. OCHOBHBIC
UCTOPUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XMMHHU W OOIIECTBA; JTOCTHXKEHHUS B 00JacTh
XUMHUHA U KyJbTypHblE TpaJuluu (B YACTHOCTH, HAyyHble TpaJHULMU) CBOEH CTpaHbI;
00LIEMUPOBBIE JOCTUKEHUS B 00JIACTU XUMHUHU; OCHOBHBIE NPUHIUIBI U MpaBUja OTHOLIEHUS K
IPUPOJIC; OCHOBBI 310pPOBOr0 00pa3a *HU3HU M 310pOBbECOCPErarolMX TEXHOJIOTHH; IpaBuia
IIOBEJCHUSI B UYPE3BBIYANHBIX CHUTyalUsX, CBA3aHHBIX C BO3JEHCTBHEM PA3JIMYHBIX BEIIECTB;
OCHOBHBIC IIpaBa M OOA3aHHOCTU TIpaKAaHUMHA (B TOM YMCJIE Y4Yalllerocs), CBsSI3aHHbIE C
JUYHOCTHBIM, NPOPECCHOHATBHBIM W  KH3HEHHBIM  CaMOOIPEICNICHHEM; COLHUAIBHYIO
3HAYMMOCTh M COJlepKaHHe Npodeccuil, CBA3aHHBIX C XHUMUEH; ucnvlmvléams: 1yBCTBO
TOPJOCTH 33 POCCUMCKYIO XUMHUYECKYIO HAyKy U YBa)KCHUE K UCTOPUU €€ Pa3BUTHS; YBAKECHUE U
IOPUHATHE JOCTH)KEHUH XUMHUHM B MHpE; JII0OOOBb K IPHUPOJE; YBAKEHHE K OKPYKarOIIUM
(ygamumcsi, yYuTeNnsM, poIUTENSIM U Ip.) — YMEThb CIyLIaTh U CIbIIIATh MApTHEPa, IPU3HABATh
paBO KaXIOro Ha COOCTBEHHOE MHEHHE, NPUHUMATh pELICHHs C Y4eTOM MO3MLIUH BCex
YYaCTHUKOB; YyBCTBO IPEKPACHOTO M 3CTETUYECKMX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM
BEILECTB M UX NPEBPALIECHUN; CAMOYBA)KEHUE U DMOLMOHAIBHO-TIOJI0KUTEIBHOE OTHOIICHUE K
ce0e; npusHaeamp: IEHHOCTb 370POBbS (CBOEr0 M JAPYruUX JrOfed); Heo0XOAMMOCTb
CaMOBBIP@)XEHUS, caMOpealn3aliy, COLMAIbHOTO NPU3HAHUS; 0CO3HABAMb: TOTOBHOCTD (WM
HErOTOBHOCTh) K CaMOCTOSITEIbHBIM IIOCTYIIKaM U JEWCTBUSM, OTBETCTBEHHOCTh 3a MX
Pe3yNbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTbH) OTKPBITO BBIPAXKAaTh M OTCTAaUBaTh CBOIO MO3UIUIO
U KPUTUYHO OTHOCUTBCA K CBOUM IIOCTYIIKAM; HPOAGAAMb: SIKOJIOTUYECKOE CO3HAHUE;
00pOXKENaTenbHOCTh, TI0BEPUE U BHUMATEIBHOCTh K JIIO/ISIM, TOTOBHOCTh K COTPYJHUYECTBY U
Npyx0e, OKa3aHWIO TOMOIIM TeM, KTO B HeH HyKJaercs; OOOOLIEHHBIM, yCTONYMBBIMN U
n30upaTeabHbld TO3HABATEIbHBIM MHTEPEC, MHUIMATHBY M JIO0O3HATEIBLHOCTh B HM3yUYEHUU
MHpa BEIIECTB U PEAKLMM; LEICyCTPEMIIEHHOCTh W HACTOMYMBOCTb B JOCTHIKCHHUH LIEIIEH,
TOTOBHOCTb K MPEOJI0JICHUIO TPYIHOCTEH; YOSKIEHHOCTh B BO3MOKHOCTH MO3HAHUS MTPUPOJIBI,
HEOOXOIMMOCTH Pa3yMHOT'0 HCIOJIb30BAHUS JOCTH)KEHUI HAyKH M TEXHOJIOTHH Ul pa3BUTHUS
oOl1ecTBa; ymMemsp: yCTAHABINBATH CBSA3b MEXKIY LENbI0 U3yUEHUSI XUMUU U Te€M, Ui Yero oHa
OCYILECTBIISICTCS (MOTHBAMH); BBIMOJHATH KOPPUTHUPYIOLIYIO CAMOOIICHKY, 3aKJIIOYAIOIIyIOCs B
KOHTpOJIE 3a TMpOLIECCOM M3YyYEeHUS XHUMHM U BHECEHHU HEOOXOIUMBIX KOPPEKTUBOB,
COOTBETCTBYIOIIUX 3TanaM U croco0aM M3ydeHHUs! Kypca XMMHHU; BBITOIHATh PETPOCIIEKTUBHYIO
CaMOOILICHKY, 3aKJIIOYAIONIYIOCS B OLEHKE IpOIEecca M pe3ylbTaTa M3y4EeHHsA Kypca XUMHUHU
OCHOBHOW HIKOJIBI, IIOJIBEICHUN UTOTOB HA OCHOBE COOTHECEHUS LICJIEW U Pe3yIbTaTOB; CTPOUTH
JKU3HEHHbIE M MpPOo(ecCHOHANbHBIE MJIaHBl C YY€TOM KOHKPETHBIX COLIMaIbHO-HCTOPUYECKUX,
HOJUTUYECKUX M SKOHOMHUYECKUX YCIIOBHIf; OCO3HABaTh COOCTBEHHbIE LIEHHOCTH U COOTBETCTBUE



UX, IPUHUMAEMBIM B KU3HM PEIICHUSIM; BECTH JUAJOr HA OCHOBE PABHONPABHBIX OTHOIICHUHN U
B3aUMHOT'O YBa)KEHHUS; BBIACIATh HPABCTBEHHBIN AaCIEKT MOBEJACHUS MU COOTHOCUTH IMOCTYNKHU
(cBOM M Jpyrux Jojiei) U COOBITUS C MPHUHATHIMU 3TUYECKUMH HOPMAaMU; B MpeJesiax CBOUX
BO3MOKHOCTEH MPOTUBOACHCTBOBATh JCHCTBUSAM U BIUSHHUAM, MPEICTABISIONMIUM YIPO3y
YKU3HU, 3/JOPOBBIO 1 0€30IIaCHOCTH JINYHOCTHU U OOILIECTBA.

®DopMbl, METOABI U CPEACTBA 00YUYEHHS], TEXHOJIOTHH

B nanHOM Kkiacce BenylIMMHU MeTOJaMHM OOy4YEHHs IpeIMETy SBIAIOTCA: OOBSCHUTEIbHO-
WJUIFOCTPATUBHBIN U PENPOLYKTUBHBIN, XOTS MCIOJIb3YETCS U YaCTUYHO-IIOUCKOBBIA. Ha ypokax
UCTIOJIb3YIOTCSL SJIEMEHTHI CIIEAYIOUIMX TE€XHOJIOTUI: JTMYHOCTHO -OpPUEHTUPOBAHHOE OOyuYeHHeE,
o0OydeHune ¢ mpuMeHeHneM onopHeIX cxeM, KT, npoekTHas 1esTenbHOCTb.

Hcnonp3ytorest cieayronme (Hopmbl 00yudeHHs: yueOHbIC 3aHATHUS, SKCKYPCUHU, HAOIIIOJCHHS,
OTIBITBI, OKCIIEPUMEHTHI, paboTa ¢ y4eOHOW M JIOTIOJHHUTEIHHOW JUTEPaTypOil, aHaJM3,
MOHHUTOPHHT, HCCIIEIOBaTeNbCcKas pabora, mpeseHTanus. OnpeaeIeHHOE MECTO B OBJIAJCHHH
JAHHBIM KYpPCOM OTBOJIUTCSI CaMOCTOSITCIILHOM paboTe: IMOATOTOBKA TBOPYECKHX padoT,
cooO1ieHul, pedeparos.

@DopMbI IPOMEKYTOYHONH M UTOTOBOM aTTECTALIUN

[TpomexyTouHas arrecTanusi MPOBOIUTCS B (hOopMe: TECTOB; KOHTPOJBHBIX; CAMOCTOSITETLHBIX
paboT; IPaKTUUECKUX; TBOPUECKUX padOT. Yyaliuecs IpoXosST UTOIOBYIO aTTECTALIMIO — B BUE
['MA. OGyuenue Beaéres no yueonuky O.C.I'abpuensn «Xumus 9 kiacc», KOTOPBIA COCTaBIISAET
€IUHYI0  JIMHUI0O  Y4YCOHHKOB, COOTBETCTBYET  (peiepaJIbHOMY  TOCYAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BTOPOTO MOKOJEHHsS 0a30BOTO YPOBHSI U peau3yeT aBTOPCKYIO
nporpammy O.C.I'abpuensna( 2012r.)

7. Onucanue y4eOHO-MeTOAMYECKOT0 H MAaTEePHAIBLHO-TEXHHYECKOIro o0ecrevyeHust
1.IIpumepHas mporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus 0 XUMHH (0a30BBIH YPOBEHbD);

2.ABTOpCKas porpamma O.C.I'abpuensna, COOTBETCTBYIOIIAs denepanpHOMY
l'ocynapctBeHHOMY 00pa3oBaTebHOMY CTaHIAPTy OCHOBHOTO OOIIEro oO0pa3oBaHus U
JonyueHHas MuHuctepcTBoM oOpa3oBanus U Hayku Poccuiickoit @eneparun (O.C.I'abpuensu
[Iporpamma kypca xumuu it 8-9 kimaccoB  00Ie00pa3oBaTeNbHBIX  yUpPEKACHUN /
O.C.I'abpuensH. — M.: [lpoda, 2012r.).

3.I'abpuensn O. C., Ocmpoymos H. [ HactonpHas KHHTA YYUTelss. XuMmMusi. 9 K L
Meroandeckoe nocodue. — M.: JIpoda, 2010r

4.Xumus. 9 k n.: KonTtponbHble W mpoBepouHble paboTbl Kk yueOHuky O. C. I'aGpuensna
«Xumus. 9/ O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u np. — M.: JIpoda, 2009r.

S.I'abpuensn O. C., Ocmpoymos U. I'. U3yuaem xumuto B 9 k 11.: JlngakTHIeCcCKre MaTepuaibl. —
M.: Biauk mumroc, 2009r.

6.7 abpuensan O. C., Awykoséa A. B. Pabouas terpams. 9 x 1. K yuebnuky O. C. I'abpuensna
«Xumust. 9. — M.: [Ipocda, 2012r.

7.Iabpuenan O. C., Bockobounuxosa H. I[1. Xumus B Tectax, 3aadax, ynpaxHeHUIX. 8— 9 KIL
— M.: [poda, 2009r.



MarepuajibHO-TeXHHYECKOe 0O0ecriedeHue:

Jiist 00y4eHust ydalmxcsi OCHOBHOM IIIKOJIBI B COOTBETCTBUU ¢ TpeboBaHMsIMH DenepaibHOro
rOCYZapCTBEHHOTO0 00pa30BaTENIbHOIO CTaHIApTa HEOOXOJMMa peau3anus AesTeIbHOCTHOTO
noxoa. JleaTenbHOCTHBIN MOAX0]] TPeOYeT IOCTOSHHON OTOPHI Iporiecca 00yYeHHsST XUMHUH Ha
I[eMOHCTpaL[HOHHLIﬁ OKCIICPUMCHT, MMPAKTUYCCKUC 3aHATUA U JIa60paToprle OIIBITHI,
BBINOJIHSIEMbIC ydaimuMucs. KaOWHeT XUMHH OCHAalIEH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO W
1ab0paTopHOTO O0OPYIOBaHMS IO XUMHH JJii OCHOBHOW IIKOJBL. B KkaOuHeTe Xumuu
OCYILECTBIISIIOTCS. KaK ypouyHas, Tak W BHEypouHas (OpMbI yueOHO-BOCHHUTATEIBHOM
JesITeNbHOCTH ¢ yvamumucs. OcHamenne B Oonblueil yacTh cooTBeTcTBYeT llepeunio
000pyI0BaHUsI KaOWHETa XUMHH M BKIIOYACT pa3jMuHbIC TUIBI CPEICTB 0OydeHUs. bombiryro
qacTh  O0OpYZOBaHHS  COCTaBISIOT  y4eOHO-NIPaKTUYECKoe U y4eOHO-labopaTopHOE
0o0Opy/I0OBaHHE, B TOM 4YHCIE KOMIUIEKT HATypaJIbHBIX OOBEKTOB, MOJEIH, NPUOOPHI U
HHCTPYMCHTBI JIS IMPOBCACHUA I[eMOHCTpaLII/II;'I H MPAKTUUICCKHUX 3aHSITPII>'I, ACMOHCTPAIMOHHBIC
TaONMUIIBI, BHUJECO, MEJWa OCHAIICHWE. B KOMIUIEKT TEXHMYECKHMX H HWH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX CPEACTB OOY4YEHMsI BXOJAT: ammaparypa Juis 3alucedl U BOCIHPOU3BEICHUS
ayauo- ¥ BUACOMH(OPMAIMK, KOMIBIOTEP, MyJIbTUMEINA MPOCKTOP, OCKA C MHTEPAKTUBHOU
IIPUCTaBKOW, KOJUIEKLIUS MEIMa-PECYPCOB, BbIX0 B IHTEpHET.

Hcnonp30BaHue 3JIEKTPOHHBIX CPEICTB O0YUCHHUS TIO3BOJISIIOT:

e  AKTUBU3UPOBATH JCITEIBHOCTh OOYYAIOIIUXCS, MOJyYaTh 00JIee BHICOKHE KaueCTBCHHBIC
pe3yabTaThl 00yUeHHUs;

e mpu noxaroroBke k EI'D obecrieunBaTh caMOCTOSATEILHOCTh B OBIIAJICHUU COJICPIKaHUEM
Kypca .

e ¢dopmupoBath KT - KOMIIETEHTHOCTH, CIIOCOOCTBYIOIIYIO YCICIIHOCTH B Yy4eOHOM
JESITEIIBHOCTH;

e (Qopmuposats YV/I;

Hamypansusie 06vexmol. HatypanbHble 00bEKTHI, UCTIOIB3yEMbIe B O0yUYEHUU XHUMHUH, BKIIO-
YarnT B C€6$I KOJIJICKIIUHN MI/IHepaJ'IOB nu FOpHI)IX HOpO}I, METAJIJIOB U CIIJIaBOB, MI/IHepaJ'IBHI)IX
yA00OpeHuH, miacTMacc, Kay4ykoB, BOJIOKOH U T. 1. O3HaKOMIIEHHE ydalluxcsi ¢ oOpaslamu
HCXOOHBIX BEUICCTB, HOJ'IyrIpOILYKTOB U TOTOBBIX I/I3}1€J’H/II>1 IIO3BOJISACT HOJ'Iy‘-H/ITB HarJisigTHOC
npelcTaBieHne 00 ITHX MaTepHualiaX, X BHEIIHEM BHJE, a TaKKe O HEKOTOPHIX (pu3muecKkux
CBOMCTBax.

Xumuueckue peaxmugvt u mamepuanwvi. OOpalleHHEe CO MHOTUMH BEIIECTBAMU TpeOyeT
CTPOroro coOJIOACHUS MPAaBUI TEXHUKU O€30MaCHOCTH, OCOOEHHO INPH BBIOJHEHHWU OIBITOB
camMumu  yvamumucs. Bce  HeoOxoaumble  Mepbl  MPEIOCTOPOKHOCTH — yKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTaX U HHCTPYKLIMAX.

Xumuueckan nadopamopuan nocyoa, annapamost u RpudOOpsvL

Xumudaeckas nmocyJza nmoapasaciadacTCsa Ha ABC I'PYIIIbL: JJIA BBIIMIOJIHEHUS OIBITOB YYAalllUMHCA U
ACMOHCTPAlMOHHBIX OIBITOB. HpI/I60pLI, arraparbl 1 YCTAHOBKHU, UCIIOJIb3YCMBIC Ha YPOKaxX XH-
MHH, IOAPA3ACIAIOT Ha OCHOBEC MMPOTCKAIOIINX B HUX (bI/I?;I/I'-IeCKI/IX 1 XUMHWYCCKHX .

Moodenu. OO6beKTaMU MOJEIUPOBAHHUS B XHUMHUU SIBISIFOTCS aTOMBI, MOJIEKYJIbI, KPHUCTAJUIbI,
3aBOJICKME aImapaTbl, a TaKXkKe MPOUCXOJAIINEe TPOIEcChl. B mpenojaBaHuyd XUMUHU
UCTIONB3YIOTCS MOJIENIM KPUCTANIMYECKUX PelEToK anMasa, rpadurta, cepsl, gochopa, okcuaa
yriepona(1V), moBapeHHOU COH, Jba, HO/Ia, JKee3a, MeIH, MarHus, Habopbl MOJIeNIeld aTOMOB
JUTSL COCTABIICHUS IIAPOCTEPIKHEBBIX MOJENEH MOJIEKYI.



Yueonwvie nocoous na neuammnoit ocrnose
B nmpomecce 00ydyeHHs XMMHM HUCHOJB3YIOTCS — CIEAYIOIIUME TaONMIBI MOCTOSHHOTO
skcnonupoBanus: «llepuoanueckas cucrema xummyeckux siemeHToB J[.M. MeHnneneeBay,
«Tabnuna pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMM W coJiei», «DJIEKTPOXUMHYECCKUN Psl
HANPSDKEHUH METalIoBy, « KpyroBopoT BemecTB B IpUpoOIe» U Ap.
JUis  opraHu3alMi  CaMOCTOSITETIBHOM  paboThl  OOydYaloUmIMXCS Ha YPOKax HCHOJb3YIOT
pa3HoOOpa3Hble AMJAKTUYECKUE MaTepualbl: TeTpagud Ha IMeYaTHOW OCHOBE WM OTAEIbHBIC
paboure JMCTBI — WHCTPYKIMH, KAPTOYKH C 3aJaHUSMU PA3HOW CTENEHH TPYAHOCTH JUIS
M3YyYEeHUsI HOBOTO MaTepHalia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUHN y4aIIuXxcsl.
st obecriedennst 6€30MacHOro TpyJaa KaOMHETe XUMHUH UMEETCS:

e TMPOTHUBOIOKAPHBIA UHBEHTAPH

e anTe4yKy ¢ HAOOPOM MEIMKAMEHTOB U MEPEBS30UYHBIX CPENICTB;

e HWHCTPYKIIMIO IO MpaBHiIaM 0€30MacHOCTH TPya Uil 00yYaroIIuXCs

e KypHaJ perucTpaiyy UHCTPYKTaXa 1o IpaBuiaM 0e30MacHOCTH TPy/a.
YueOHo- MeToauueckoe obecreuenre 00pa3oBaTesIbHOTO Mpoliecca
NuTepHeT-pecypcesl:
http://www.mon.gov.ru MuaHCTEPCTBO 00pa30BaHUS M HAYKH
http://www.fipi.ru [Topran ®UITN — OenepanbHBIN HHCTUTYT MEJAarOTHYECKUX
A3MEPEHUM.
http://www.ege.edu.ru [Toptan EI'D (uHbopmarmonnoit nogaepxku EI'D)
http://www.probaege.edu.ru [Topran Enunsiii sx3amen
http://www.infomarker.ru/top8.html RUSTEST.RU - dbexnepasnbHblii LICHTp

TCCTUPOBAHUA.

http://school-collection.edu.ru/ - enunas koyuiekuusi UQPPOBBIX 00pPA30BATEIBHBIX PECYPCOB
(LIOP).

Pexomennyemast nureparypa.
1. JIuteparypa, HCIOJIB3yeMast YUUTEIIEM
- OCHOBHas JTUTEpaTypa

1. Tabpuensa O.C. Ilporpamma kypca xumuu st 8-11 kimaccoB 001e00pa3oBaTenbHBIX
yupexenuit. — M.: JIpoca;20015r.



2. I'abpuensu O.C. Xumus: 8 kiacc : ya4eOHHK I 0011e00pa3oBaTeIbHbIX YUpPSKICHUH. — M.:
Hpoda,2015

- IONOJIHUTEIIbHAS IUTEpaTypa

1. T'abpuensn O.C. Uzyuaem xumuio B 8 ki.: nuaakruyeckue marepuaisl / O.C. 'abpuensn,
T.B. CmupnoBa. — M.: bauk mitoc

2. Xumus: 8 Kjacc: KOHTPOJbHBIE W TpoBepouHbie paboThl k yueOHuky O.C. I'abpuensHa
«Xumus. 8 knacey / O.C. I'abpuensn, [1.H. bepeskun, A.A. Yirakosa u ap. — M. : llpoda;

3. T'abpuensu O.C., Bucko6oitnukoa H.II., SlmykoBa A.B. HacroibHas KHHra y4uTels.
Xumus. 8 ki1.: Metoaudeckoe nocodue. — M.: JIpoda;

4. I'abpuensa O.C., Pynos H.H., Tonkynos B.M. XuMmudeckuii SKCriepuMeHT B LIKOJIE. 8 Kilacc.
— M.: Jlpoda

5.Xumus. Coopuuk 3amad. 8-9 «xmaccel. E.B.CaBunkuna., ['.ILJlormnoBa.- M.:ACT-
ITPECC,2001.-400c.

2.JIHTepaTypa, PEKOMEHAYCMA ULl yHalllUuXCsl.
- OCHOBHAas JINTCPATYpPa

INabpuensu O.C. Xumus: 8 kiacc : yueOHUK Uil 00111€00pa30oBaTEIbHBIX YUpPEXKICHUH. — M.:
Hpoda, 2015.

- IONIOJIHUTENbHAS JIUTEpaTypa
1. XKypHan «Xumus B WIKOJIE»;

2. Konrpen - Xumus mis Beex (http://kontren.narod.ru). - uapopMaimoHH0-00pa3oBaTeIbHBIN
CalT JUIA TeX, KTO U3y4YaeT XUMHIO, KTO €€ MPETOIAeT, U BCEX KTO HHTEPECYETCS] XMMHUECH.

3. Anxumuk (http://www.alhimik.ru/) - oquH U3 JTy4mmx caiiToB pycCKOSI3bIYHOIO XMMUYECKOTO
WHTepHeTa OPHEHTUPOBAHHBIN HA YUUTENS U YUYCHUKA, TIPENIOIaBaTEeNsI U CTY/ICHTA.

4. DHIUKIJIONIETUYECKUN CI0Baph FOHOTO XUMHKA
8. Pe3ysibTaTamM 0CBOEHHSI Kypca XMMHU

HpI/I HN3YyUCHUNU XHMHUU B OCHOBHOW IIIKOJIE OOECIeUnBaACTCS JOCTHXXCHHUEC JIMYHOCTHBIX,
MCTAIIPEAMCETHBIX U MMPECAMETHLIX PC3YJIbTATOB.

JInuyHOCTHBIE:

e B I[EHHOCTHO-OPMEHTAIIMOHHOH cdepe — YyBCTBO TOPAOCTH 32 POCCUHCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOIIEHHE K TPYY, IEIeyCTPEMICHHOCTh;

e (opMupOBaHHE LIEHHOCTH 3JI0POBOTO U Oe30MacHOro odpasa >KM3HH; YCBOCHHE IMPABUI
UHAMBUAYAIbHOTO U KOJUIEKTUBHOTO O€30MAaCHOTO TIOBEIEHUS B YpPE3BbIYANHBIX
CUTYalLUsAX, YTPOXKAIOIINX KU3HU U 3J0OPOBBIO JIIOJIEH;



B TpYyIOBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpDY JalibHEHIIEH
00pa3oBaTeNbHON TPACKTOPHH;

B I03HABATEJIbHON (KOTHUTHUBHOM, MHTEIJICKTYallbHOM) chepe — yMeHue YyNpaBisTh
CBOEH MO3HABATEIBHOMN JEATEIIBHOCTBIO.

dbopMUpOBaHHE OCHOB JKOJOTHYECKOW KYJIbTYPbl, COOTBETCTBYIOILIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYCCKOI'0 MBIIJICHU A, Pa3BUTUC OIIbITA 3KOJIOTHYCCKU OpHGHTHpOBaHHOﬁ
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKOM JIEATEIbHOCTH B )KU3HEHHBIX CUTYaLIHSIX;

MeTanpeameTHble:

YMEHHE CaMOCTOSITEJIbHO  OMpeAessaTh LedM CBOero o0y4yeHus, CTaBUTh U
dopmynupoBate Uit ceOs HOBBIC 33/7a4d B yu€Oe M IMO3HABATEIbHOM JESTEIbHOCTH,
pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH MO3HABATEILHON JEATEIBHOCTH;

YMEHHE CAMOCTOATEIbHO IUIAHUPOBATh IIyTH JOCTH)KEHHUS LEJe, B TOM 4YHCIIE
aJbTEPHATHBHBIC, OCO3HAHHO BBIOMpaTh Hambosee A(PPEKTUBHBIC CIIOCOOBI pEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

YMEHUE COOTHOCUTH CBOM JACHCTBUS C IUIAHUPYEMBIMH PE3YyJbTaTaAMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JESTEIbHOCTH B IIPOLIECCE AOCTHKEHMSI pe3ysbTara, OIpeneisaTh
CrocoObl ICWCTBUN B paMKaxX MPEAJIOKEHHBIX YCIOBHUM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JICWCTBUS B COOTBETCTBUU C U3MEHSIOLICHCS CUTyallUEH;

YMEHHE OLIEHWBATh MPABWIBHOCTh BBIMOJHEHHs Y4eOHOM 3amaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ pEeLICHHUS;

BJIaJICHUE OCHOBAMH CAMOKOHTPOJISl, CAMOOLEHKH, IPUHATHSI PELLIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEILHOM NESITEIHOCTH;

YMEHHE OIpeAensaTh IMOHSATHS, CO3/1aBaTh OO0OOIICHUS, YCTaHABIMBATh AaHAJIOTUU,
KIIACCU(UITUPOBATh, CAMOCTOSTECIILHO BBIOMpPATh OCHOBAHHSI W KPUTEPHH IS
KJ1acCU(UKaLlMY, YCTAHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE
paccyxaeHue, yMO3akiIo4eHne (MHIYKTUBHOE, JEIyKTUBHOE U MO aHAJOTUHU) U JeNaTh
BBIBOJIbBI;

YMEHHUE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BhIBATh 3HAKU U CUMBOJIBI, MOJIETH U CXEMBI
JUTSI pEIIeHUs y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

YMEHHE OpraHU30BBIBATH yUe€OHOE COTPYJHHUYECTBO U COBMECTHYIO IESTEIBHOCTH C
y4HUTEJIeM M CBEPCTHHKAMM; padOTaTh WHIWUBUAYaIbHO U B TPYIIE: HAXOIUTH 0OIIee
pelieHre U paspemarbh KOH(DIUMKTHI Ha OCHOBE COIJIACOBAHMS MO3MLMNA U yuéra
UHTEPECOB; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE;

YMEHHE OCO3HAaHHO MHCIIOJIb30BAaTh pEYEBbIE CPEJICTBA B COOTBETCTBHM C 3ajauei
KOMMYHUKAITUU JJIS BBIPQXKCHHUSI CBOMX YyBCTB, MBICJIEH U MMOTPEOHOCTEN; IITAHUPOBAHUS
U peryJsilud CBOEM JESATENbHOCTH; BIAJCHUE YCTHOM M THUCbMEHHOW pEYblo,
MOHOJIOTHYECKON KOHTEKCTHOM PEUbIO;

dbopMupoBaHHEe UM  pa3BUTHE KOMIIETEHTHOCTH B  O0JIaCTH  HCIOJIB30BAHUS
WH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

dbopMUpOBaHHE M PA3BUTHE HKOIOTUYECKOTO MBIIUICHUS, YMEHHE MPUMEHSTh €ro B
MO3HABATEJIbHON, KOMMYHUKATUBHOH, COI[MAJIbHOM NPaKTHKE M MNpodeccroHaIbHON
OpUEHTAIINH.

IIpeamerHbIe:

1.B no3naBarenbHoIi cepe:

JaBaThb OMNPECACIICHUA H3YUYCHHBIX MMOHATUH: «XUMHUYECCKUU OJIEMCHT», «aTOM)», <«HOH),
«MOJICKYJIa», «KIIPOCTBIC U CJIOKHBIC BCHICCTBA», «BCUICCTBO», «XUMHUUYCCKAA (bopMyna»,
«OTHOCHTCIIbHAA aTOMHas Maccay, «OTHOCHUTCJIbHaA MOJICKYJIsIpHas maccay,



«BAJICHTHOCTB», «CTENEHb OKHCIECHUS», «KPUCTAIUIMYECKA PpEIIETKa», «OKCHIBD»,
«KHUCIIOTBI», «OCHOBaHMS», «COJH», «aM(pOTEPHOCTb», «UHAUKATOPY, IIEPHOAMYECKHUMA
3aKOH»,  «Iepuojauyeckas  TaOnIML@»,  «U30TOIBI»,  «XUMHYECKass  CBS3bY,
«OIJIEKTPOOTPULIATEIILHOCTEY, «XUMHYECKAsT PEAKLUUD), «XUMHYECKOE YpPaBHEHHE),
«TEHETHYECKass CBSA3b», «OKHUCICHHE», «BOCCTAHOBIEHUE», «DIJIEKTPOJIUTHYECKAS
JUCCOLMALUA», KCKOPOCTh XUMUYECKOU pEaKIuny;

ONMcaTh  JEMOHCTPALMOHHBIE W  CAMOCTOATEIBHO  IIPOBEICHHBIE  XUMHUYECKHE
JKCIIEPUMEHTBI;

ONMCHIBATh U Pa3IMy4aTh U3YUYCHHBIC KJIACCHI HEOPraHUYECKUX COEAMHEHUH, IIPOCTHIE U
CJIO’KHBIE BELIECTBA, XUMUYECKUE PEAKLINH;

KJaccu(puIUpOBaTh U3yUYEeHHbIE OOBEKTHI U SIBJICHUS;

JenaTh BBIBOABI M YMO3AKJIIOUEHUS U3 HAONIOAEHUH, W3YYCHHBIX XHMHYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BEILECTB 110 aHAJIOTHH CO
CBOMCTBAMH U3yYCHHBIX;

CTPYKTYPHUPOBATh MU3YUYEHHBIH MaTepual U XUMHUYECKYI0 HH(POPMALHIO, TOITYYEHHYIO U3
JIPYTUX UCTOYHUKOB;

MOJIEJIMPOBaTh CTPOEHUE aTOMOB DJJIEMEHTOB 1-3 MEpUONOB, CTPOEHUE IPOCTBIX
MOJIEKYJI;

2.BIIeHHOCTHO — OpMEeHTAIIMOHHOM cdepe:

AQHIM3UPOBAaTh U OLICHHWBATH IIOCJIEACTBUS JJI OKpY’Karouleil cpeabl OBITOBOM U
IIPOM3BOJICTBEHHOM J1€ATEILHOCTH YeJIOBEKa, CBA3aHHOMN C epepaboTKON BEILECTB;

3. B TpynoBoii cdepe:

IMPOBOAUTH XUMHYECKHH OKCIICPUMCHT,

4. B cepe 6e30n1aCHOCTH KU3HEAEATEILHOCTH:

OKa3bIBaTh NEPBYIO MOMOILb IPU OTPABJICHUSX, O’KOTaX U JPYTUX TpaBMax, CBSI3aHHBIX C
BElIECTBaMU U J1a00paTOPHBIM 000PYIOBaHUEM.

I[lnanupyemMsble pe3yabTaTbl 00y4eHHS:

BbINyCKHUK HAYYUTCS:

* ONMCHIBATh CBOWCTBA TBEPJBIX, KHUJKHUX, Fa3000pa3HbIX BEIIECTB, BbIJIENSASL UX CYLIECTBEHHbIE
IIPU3HAKY;

¢ XapaKTCPU30BaTh BCUICCTBA IO COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBAaTh MPUYHUHHO-
CJICACTBCHHBIC CBA3U MCKAY JAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

® paCKphIBaTb CMBICII OCHOBHBLIX XHMHYCCKHUX TTOHATHH «aToM», «MOJICKYJ1a», «XUMHOYECKUH
SJICMCHT», «IIPOCTOC BCIICCTBO», «CIOKHOC BCHICCTBO», «BAJICHTHOCTB), UCIIOJIb3Yd 3HAKOBYIO
CUCTEMY XUMUU,

* U300pakaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOLIBI0 XUMHUYECKUX (OPMYJ M CYIIHOCTb
XUMUYECKHUX PEAKLUN € TOMOIIBI0 XUMUUECKUX YPaBHEHUN;



¢ BEIYUCIIATh OTHOCUTCIBHYIO MOJICKYJIIAPHYIO U MOJIAPHYIO MAaCChl BEHIECTB, @ TAKXKE MaCCOBYIO
JOJII0 XUMHUYCCKOI'O0 5JICMCHTAa B COCAMHCHUAX AJI1 OHCHKH UX HpaKTquCKOﬁ 3HAYUMOCTH;

* CpaBHHUBATh I10 COCTABY OKCH/IbI, OCHOBAHUSI, KUCJIOTHI, COJIH;
* KJIacCU(DUIIUPOBATH OKCUIBI M1 OCHOBAHWS IT0 CBOMCTBAM, KUCIOTHI U COJIU TI0 COCTaBY;
* 110JIb30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKON MOCY0M;

* IPOBOJIUTh HECIIOKHbIE XUMHUYECKHE OIBITHI M HaOMIOJACHHS 3a H3MEHEHUSIMU CBOWCTB
BEIICCTB B IMPOIECCE WX MPEBpAIICHHIA, COOMIOIaTh MpaBWiIa TEXHUKH O€30MacHOCTH TpHU
MIPOBEJICHUH HAOIIOICHUN U OIIBITOB;

* pa3nUy4aTh SKCHEPUMEHTAIbHO KHUCIOTHI M HIENOYH, MOJIb3YSICh WHIAMKATOPaMH; OCO3HABaTh
HE00XO0IMMOCTh COOIIOICHUSI Mep 0€30IaCHOCTH IPU OOPAIIEHUH ¢ KUCIOTAMHU U IIEII0YaMH.

¢ PaCKpbIBAaTb CMBICJI IICPUOAUICCKOI'O 3aKOHA I[ H. MeH,Z[eJ'IeeBa;

* ONMCHIBATh M XapaKTEPU30BaTh TAOIMYHYIO (OPMY MEPHOIUYECKOW CHCTEMBl XHMMHYECKHUX
3JICMEHTOB;

¢ XapaKTCPU30BaATh COCTAB ATOMHBLIX AACP U PpACIIPCACIICHHUE YUCIIa SJICKTPOHOB 110 3JICKTPOHHBIM
CJI0AM aTOMOB XHMMHYCCKHUX JJIECMCHTOB MaJIbIX IICPHUOOOB HCpHOI[H‘IGCKOﬁ CHUCTCMBbI, @ TAaKXC
KaJIusg U KaJdblus,

¢ pas3jindaTb BHUIbI XAMHUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO IIOJIIPHYIO, KOBAJICHTHYIO
HCIOJIAPHYIO U METAJINIMYCCKYTO;

* 1300pakaTh IEKTPOHHO-HOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMHUYECKUMH CBSI3IMHU
pasHoro BUAA;

* BBISIBJISAITh 3aBHCHUMOCTH CBOICTB BCIICCTB OT CTPOCHHUA HX KPUCTAIMYCCKUX peH_IéTOI(l
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTATNIMUCCKHUX

¢ XapaKTCPpU30BaTb XUMHUYCCKUC IJICMCHTBI U UX COCIUHCHUA Ha OCHOBC IMOJIOKCHUA 3JICMCHTOB
B HGpHOI{H‘-I@CKOfI CHCTEME U OCOOCHHOCTEH CTPOCHUA UX aTOMOB,

* XapaKTepU30BaThb HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUYEHUE IEPHOJUYECKOro 3aKOHa U
NEepUOJIMYECKOl cucTeMbl xumuueckux osyemMeHToB /[l 1. MenneneeBa; ¢ oOBACHATH CYyThb
XUMHYECKHUX MPOLECCOB U UX MPUHIMIHUATIBHOE OTINYHE OT PUINUECKUX;

¢ Ha3bIBaThb MMPU3HAKH W YCIIOBUA MMPOTCKAHUA XUMUUYCCKHUX peaxunﬁ;

* YCTaHABJIMUBATH MPUHAAIC)KHOCTh XUMUYECKON peakliy K ONpeeIEHHOMY TUITY TI0 OJTHOMY U3
KJ'IaCCI/ICbI/IKaIII/IOHHBIX IIPU3HAKOB!: 1) M0 4YHCJIy W COCTaBy HCXOJHBIX BCHICCTB W IMPOAYKTOB
peakiuu (peaKiuu COSAMHEHHUSI, PA3TOKEHHS, 3aMEIIeHUs] U OOMeHa); 2) 0 BBIACICHUIO WIH
MOTJIOUICHUIO TEIIOTHI (peakuMHu SK30TEPMHUUYECKHE M SHAOTEPMHUYECKHE); 3) MO0 M3MEHEHUIO
CTETICHEeW OKHCIEHHUS XMMHUYECKUX DIIEMEHTOB (pEaKlUU OKUCIUTEIHbHO-BOCCTAHOBHUTEILHBIC);
4) 10 06paTUMOCTH TpoIecca (peaKkiuy 00paTuMbIe U HEOOpaTUMBIE);



* COCTABJIATH YPABHEHHUS JICKTPOIUTHYECKON TUCCOLMALNN KUCIIOT, 1IEJI0Y€EH, COJIECH; ITOJIHBIE U
COKpaIlIEHHBbIE  HMOHHBIC ypaBHEHHUS  peakiuii oOMeHa, ypaBHEHHS  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUH;

* IPOTHO3UPOBATh MPOAYKTHl XUMHYECKHX peakuuid 1o ¢opMyliaM/Ha3BaHUSAM HMCXOTHBIX
BEIIIECTB; OMPEEIATh HCXOHBIE BEeLIeCTBA 10 (hopMyJIaM/Ha3BaHUSAM MPOILYKTOB PEaKLIUH;

* COCTaBJIAITb yPAaBHEHUS PEAKIUN, COOTBETCTBYIOIIMX IOCJIEIOBATEIBHOCTH («IICTIOUKE))
IIPEBPAILCHUI] HEOPraHUYECKUX BEIIECTB PA3JIMYHbBIX KIACCOB;

® BBIABJISITb B HIPOLCCCC OBKCICPUMCHTA IIPU3HAKH, CBUACTCIBCTBYIOIHEC O MNPOTCKAHHUU
XHUMHYECKOM pPEaKnumn;

* IPUTOTOBJIATH PACTBOPHI C OMPeIeIEHHON MacCOBOH J10J1el pacCTBOPEHHOTO BEIIECTBA,

* OMPENEIIATh XapaKTep CPebl BOAHBIX PACTBOPOB KHUCIOT U IIETOYEH MO M3MEHEHHUIO OKPACKHU
VHJIUKaTOPOB;

¢ IIPOBOJUTb Ka4YCCTBCHHBLIC PCAKIHNH, IIOATBCPKIAOIMUE HAJINYHUC B BOAHBLIX PACTBOPaAX
B€IICCTB OTACIBbHBIX HOHOB

® ONpCACIATE MPUHAMICIKHOCTE HCOPTraHMYCCKUX BCIICCTB K OAHOMY H3 H3YYCHHBIX
KJ'IaCCOB/I‘pyr[HZ MCTaJJIbl 1 HEMCTAJLJIbI, OKCHU/bl, OCHOBaHU, KMCJIOTHI, COJIH,

* COCTaBJIATH (POPMYJIBI BEUIECTB 110 MX HA3BAHUSIM;

d onpeaens[Tb BAJICHTHOCTD U CTCIICHb OKUCJIICHUS 3JICMCHTOB B BCIIICCTBAX,

® COCTABJIATH q)OpMy.]II)I HCOpFaHI/I‘ICCKI/IX COGI[I/IHeHI/Iﬁ 110 BAJICHTHOCTSAM U CTCIICHAM OKHCIICHUA
AIIEMEHTOB, a TaK)Ke 3apsAaM HOHOB, YKa3aHHBIM B Ta0JIHIle PACTBOPUMOCTH KHUCIOT, OCHOBAaHU M
U COJIEH;

d 06’135[CH5[TB 3aKOHOMepHOCTI/I N3MCHCHUSA (1)H31/I‘ICCKI/IX U XUMHWUYCCKUX CBOI\/'ICTB HpOCTBIX
BEIIECTB (METaNIOB M HEMETAIJIOB) M HMX BBICHIMX OKCHIOB, OOpa30BAaHHBIX AJIEMEHTAMU

BTOPOTO U TPETHETO MEPHOJIOB;

* Ha3bIBaTh OOIIME XUMHYECKHE CBOMCTBA, XapaKTepHbIE AJs TPYIMI OKCHUAOB: KHCIOTHBIX,
OCHOBHEBIX;

¢ Ha3bIBaTh O6HII/IC XUMHUYCCKUEC CBOfICTBa, XapaKTCPHbIC JIA KaXXJ0ro #H3 KJIAaCCOB
HEOPTaHNYCCKUX BCIICCTB: KUCJIOT, OCHOBaHHﬁ, COJ'IGfI;

* IPUBOJIUTh TMPUMEPHI PEAKIMI, MOATBEPKAAIONIMX XUMUUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUU M COJICH;

¢ OIIpCACIATh BCIICCTBO-OKHCIHUTECIIb )51 BC€IICCTBO-BOCCTAHOBUTCIIb B OKHCIIUTCIBHO-
BOCCTAHOBUTCIIBHBIX PCAKIUAX,

* COCTaBJIATh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (UIsi W3YYEHHBIX peakuui) Mo
IIPEJJI0KEHHBIM CXEMaM PEAKIUI;



* IIPpOBOANTH na6opaTopHHe OIIBIThI, IMOATBCPKAAOIUE XHUMHYCCKUC CBOMCTBAa OCHOBHBIX
KJIaCCOB HCOPraHNMYCCKUX BCUICCTB,

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA:?
® cpamommno 06pamambc;l C eeujecmeamu 6 Nno8CceoHes ol HCU3HU,

* 0CO3HABAMDb HEOOX0OUMOCHb COONO0EHUs NPABUIL IKOJA02UHEeCKU 0e30NACHO20 NOB8eOeHUsl 8
OKpyaHCcarouseli npuUpooHoll cpeoe;

* HOHUMAMb  CMbICT U  HE0OXOOUMOCMb  COOM0OeHUs NPeOnUCAHUull, npeoiazaemvix 8
UHCMPYKYUAX NO UCNOTIb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

® ucnojivloeamsv I’lpuO6p€WléHHbl€ KJlroyeenvle KomnemeHmHocmu npu 6blNOJIHEHUU
UCCe008amMenbCKUx npoeKkmoe no u3y4eHuro CGOIZCW!G, cnoco6os NnoJjly4eHusl u pacno3Haeanus
seuecmes,

* paseusamv  KOMMYHUKAMUBHYIO  KOMNEMEeHMHOCMb, — UCNONb3YS  CPeoCmed YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU Npu pabome ¢ meKCmamu Y4yeOHUKa u OONOJHUMENbHOU
JUmMepamypou, cnpagoyHbIMUu madauyamu, nPoasiims 2o0MOEHOCHb K VEANCEHUIO UHOU MOYKU
3penus npu 06CyAHCOeHUU pe3)ibmamos 8bINOJIHEHHOU pabomol,

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCmBAX U XUMUYECKUX NPOYeccax, KpUmuyecku
OMHOCUMbC K NCEBOOHAYUHOU UHGopmayuu, HedoOpOCO8eCmMHOU peKlame, Kacaroueucs
UCNONB308AHUS PA3IUYHBIX 6EUIECME.

* 0CO3HABAMb 3HAUEHUE MEeOPEeMULEeCKUX 3HAHUL 051 NPAKMUYECKOU 0esimelbHOCHU Yelo8eKd;

® onucsleams U3Y4eHHble 00vexmul Kax cucmembsl, NPUMEHAA 10CUKY CUCMEMHRO20 AHAIU3A,

* NPUMEHSIMb 3HAHUSL O 3AKOHOMEPHOCMAX NEePUOOUYECKOU CUCTNEMbl XUMUYECKUX INEeMEHMO8
0J151 00vACHEHUSA U NPedBUOEHUS CBOLICTNE KOHKDEMHbBIX 8eUjecma;

* pazeueamv UHQDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmeoM VenyOnieHus 3HaHui 00
UCOPpUU CMAHOBIEHUS XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NepUOOULEeCKO20 3aKOHA KAK
00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MexXHUKU.

* cocmaenams  MOJNEeKVIApHble U NOJHble UOHHble YPABHEeHUs N0 COKPAWEHHbIM UOHHbIM
VPABHEeHUAM,

* NPUBOOUMb NPUMEPLL Peakyuti, NOOMEEPHCOAIUUX CYUWECMBOBANHUE B3AUMOCEAZU MENHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BeUleCnE;

® NPOCHO3UPO6ANTb pe3ylbmanivl 6030elicmeust Pa3iuvdHblX qulKWlOpOG HA U3MEHeHUe CKopocmu
XUMUYECKOU peakyuu,

* IPOCHO3UPOBAMb  PE3VIbMAmybl  8030€liCBUs  PA3IUYHBIX — (DAKMOPO8 HA  CMeujeHue
XUMUYECKO20 PABHOBECUL.

® NPOcHO3Upoeamb XumMudeckKue ceolicmea eeulecnie Ha OCHoese Ux cocmasa u CMmpoerus,;



® NPOCHO3UpOo6amb cnocobHocme eeujecmea npoAe6sms oKuciaumeilbHvle uiaiu
B80CCMAHOBUMENbHBIE CBOUCMBA C yllémOM cmenenel OKUCIeHUs 21eMERMO8, GXO()}IIMMX 6 eco
cocmas,

* BbIAGIAMb CYUWECBOBAHUE 2EHEMUUECKOU B3AUMOCEA3U MEAHCOY BeueCmBamu 8 psioy: NPocmoe
8euecmeo — OKCUO — 2UOPOKCUO — COTlb,

® OpP2caHU3086blBAMDb, l’lpO@OdZ/lWZb YHYeHu4ecKkue npoexknibl no UCCNIE00B8AHUIO CBOUCNE eeuecme,
umerwux 6asxCHoe npaKkmuieckoe 3Haverue.






