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Beenenue

Pabouas mporpamma OpHEHTHpOBaHA Ha HMCHOJb30BaHue ydeOHuka: ['abpuensn O. C. —

Xumust 11 kmacce. Jlns oOmieoOpazoBarenbHBIX yupekaeHui. [IpodunbHbI ypoBeHb. — M.:
Hpoda, 2011. — 399 c.

Ucxoomnvie dokymenmsl 015 cocmasienus npumepa padoydeti npocpammobl.
denepalibHBIT  KOMIIOHEHT TOCYAapCTBEHHOTO CTaHAapTa oOmero oOpa3oBaHUs,
yTBEPXACHHBIN NprkazoM MunoOpazoBanus PO Ne 1089 ot 05.03.2004;
[IpumepHas nporpaMma 0CHOBHOT'O 00111ero o0pa3zoBaHus 10 XUMUU (0a30BbIil YPOBEHb).
(Xumus. EcrecrBoznanme. Conepxanue oOpazoBanusi: COOpHUK HOPMATHBHO-TIPABOBBIX
JOKYMEHTOB M METOAMYECKMX MarepuaioB. — M.: Benrana-I'pad, 2007. — 192 c. —
(CoBpemeHnHoe 00pa3oBaHHE).
Asropckas nporpamma O.C. I'abpuensina [Iporpamma kypca xumuu aist 8—11 kimaccos
0011e00pa30BaTEeIBHBIX YUPSIKICHUN — 2-€ H3/aHne, epepadbOTaHHOE U JIOTIOJTHEHHOS —
M.: dpoda, 2006.
TpeboBanus oOpazoBarensHoi porpammbel MKOY COIII n. Buyesnuna.

[Iporpamma paccuntana Ha 102 yaca B 11 kiacce, u3 pacuéra 3 yueOHbBIX yaca B HEZEIIO,

34 y4eOHBIX HEIENH, U3 HUX: JJIS IPOBEICHUS KOHTPOJBHBIX — 6 4acoB, MPaKTHYECKUX padoT —

7 4acoB.

Henu u 3a7a4u u3yvyeHus npeamera:

W3ydyeHne xumMuu B cTapiie mkoyie Ha NpoQUIbHOM YPOBHE HAMPaBICHO HA JOCTHKEHHE

CHEAYIOUIUX Yyenel.:

OcBoeHHE CUCTEMBbI 3HaHUN O (PyHIAMEHTAJbHBIX 3aKOHAaX, TEOPHUAX, (PaKTax XHMUH,
HEOOXOUMBIX JUIsl TOHUMAaHUSI HAYYHOW KapTHHBI MUPA;

OBnazieHue YMEHHUSMH XapaKTepHU30BaTh BEIIECTBA, MATEPUAJIbl U XUMUYECKUE PEAKIIUH,
BBITIOJTHATE JTAOOPATOPHBIE AKCIEPUMEHTHI, MPOU3BOAUTH PACUYETHl MO XHUMHUYECKUM
dbopMynaM H ypaBHEHMSIM; OCYIIECTBIATh IOUCK XUMHUYECKOW WHPOpPMAMK |
OIIEHUBATH €€ JIOCTOBEPHOCTh;, OPUCHTUPOBATLCSA M MMPUHUMATD PEHICHUS B MPOOIEMHBIX
CUTYalUsX;

Pa3BuTHe mo3HaBaTeIbHBIX UHTEPECOB, TBOPUECKUX U MHTEIIEKTYaIbHBIX CLIOCOOHOCTEN
B MpOLECCEe H3YyYEHUs] XUMUYECKOW HAayKM M €€ BKIaJa B TEXHUYECKUU Hporpecc
UMBWIM3ALMU; CIIOXKHBIX M MPOTUBOPEUYMBBIX IyTe€d pa3BUTUS UACH, TEOpUd U
KOHIIEIIIHI COBPEMEHHON XUMMUHU;

Bocrnutanue y0exx1eHHOCTH B TOM, YTO XUMHUS — MOIIHBIN UHCTPYMEHT BO3/CHCTBHS Ha
OKPYKAIOILYIO CPENY, U UYBCTBA OTBETCTBEHHOCTH 3a IPUMEHEHUE NOJTYYEHHBIX 3HAHUI
U YMEHUH;

[IpumeHeHne MoJydeHHBIX 3HAHUN U YMEHUU i1 Oe30TacHO paboThl ¢ BEIIECTBAMH B
naboparopur, B OBITYy W Ha TPOU3BOJACTBE, pEIICHUS TMPAKTUYECKUX 3a4ad B
IOBCEAHEBHOW JKU3HU, NPEAYNPEKICHUS SBICHUM, HAHOCAIIUMX BpEd 310pPOBBIO
YeloBeKa M OKpYXKawIled cpeie; NPOBEICHHE  UCCIEIOBATENbCKUX  padoT,
CO3HATENILHOTO BBIOOpA Mpodeccuu, CBI3aHHON C XUMHEH.

Be,[[YH_II/IMI/I HACAMU NpCjiaracMoro npeameTa saBJIA0TCA:
MaTepI/IaJ'ILHOC CANHCTBO BCUICCTB B IPUPOAC, UX TCHCTUUCCKAA CBA3b,



[IpuYnMHHO-CIIEACTBEHHBIE CBSI3M  MEXAY COCTaBOM, CTPOEHUEM, CBOWCTBAMU H
IIPUMEHEHHUEM BEILIECTB;

ITo3HaBaeMOCTh BELIECTB U 3aKOHOMEPHOCTEMN MPOTEKAHNUS XUMUUYECKUX PEAKIIUM;
OObscHsIOMAs ¥ MPOTHO3UPYIOLIAS POJIb TEOPETHUYECKUX 3HAHMU IS (PaKTUYECKOTO
Marepuasia XUMHUH 3JIEMEHTOB;

KoHkpeTHOE XUMHYecKkoe COeJMHEHHE MPEACTABIsAET COO0M 3B€HO B HEMPEPHIBHOM LIENU
IIpEBpALICHUN BEUIECTB, OHO YYacCTBYET B KPYrOBOPOTE€ XUMHYECKHUX DJIEMEHTOB U B
XUMHUYCCKOM ABOJIIOIUH;

3aKoHBl NPUPOABl OOBEKTUBHBI W II03HABAEMbI, 3HAHUE 3aKOHOB JAaeT BO3MOKHOCTb
YOPaBJIATh XUMHUYECKUMHU IPEBpPALICHUSAMU BEUIECTB, HAXOIUThb OKOJIOTMYECKU
Oe3o0macHble crIocoObI MPOU3BOJICTBA U OXPaHbl OKPY)KAIOIIEH Cpeibl OT 3arps3HEHUI.
Hayka u mpakTuka B3auMOCBSI3aHbI: TPEOOBAHUS NPAKTHKU — JIBWXKYLIAs CHJIa HAyKH,
yCIeXu NPAKTUKU 00YCIOBIIEHBI TOCTUKEHUSIMU HAYKH;

PasButre XMMHUYECKON HayKM M XMMHU3AlMM HApOJHOTO XO34MCTBA CIY)KAaT MHTEpecam
YyeloBeKa M 00IiecTBa B LEJIOM, HMMEIOT T'YMaHUCTHYECKHM XapakTep W MPHU3BaHbI
croco0OCTBOBATH PEHICHUIO TI00ATBHBIX TTPOOIEM COBPEMEHHOCTH.

Obweyuebnvie ymeHuUs, HABbLIKU U CNOCOObL OessMeTbHOCMIU.
[IpumepHas mporpaMma mpeaycMaTpuBaeT (pOpMHpPOBaHUE Yy ydalluxcsl oOIiey4eOHbIX

YMGHI/II\/’I N HABBIKOB, YHHBEPCAJIbHBIX croco0oB JCATCIIBHOCTH N KIKOYEBBLIX KOMHGTGHHI/If/i. B

9TOM

HaIpaBJICHUU MPHOpPUTETAMU JUId yueOHOro mpeamera «XUMHUS» B CTapllei IIKoje Ha

MpOQUILHOM YPOBHE SIBIISIOTCS:

YMeHHe caMOCTOSTEIbHO M MOTHBHPOBAHHO OPraHU30BBIBAaTh CBOIO IMO3HABATEIHHYIO
NESTEILHOCTh (OT MOCTAHOBKHM IIEJIH JIO MTOJTYUEHUS U OICHKH Pe3yiIbTaTa);
Hcnosib30BaHME 3JIEMEHTOB TPHYUHHO-CIICACTBEHHOTO U CTPYKTYPHO-(PYHKITMOHAITLHOTO
aHam3a;

HccenemoBanue HECIOKHBIX PeaIbHBIX CBS3CH U 3aBUCHMOCTEHH;

Omnpe/ielieHre CyITHOCTHBIX XapaKTEPUCTUK H3y4aeMOro 00ObeKTa;

CaMOCTOSATEIbHBIA BBIOOP KPUTEPUEB JIJII CPABHEHHS, COIOCTABJICHHUS, OICHKH U
Kiaccuukanuu 00bEKTOB;

[Touck HyHO¥ MH(POPMALIMHK IO 3aJAHHOM TeMe B UICTOYHHKAX PA3IMYHOTO THIIA;
YMeHue pa3BepHyTOo OOOCHOBBIBATH CYXKJEHHUS, JaBaThb OMNPEICJICHUS, MPUBOIUTH
JI0Ka3aTeIbCTBA;

OObscHEeHHE HM3YYCHHBIX IOJIO)KEHUH HAa CAMOCTOSITEILHO MOJOOPAHHBIX KOHKPETHBIX
pUMepax;

OneHuBaHue 1 KOPPEKTUPOBKA CBOETO MOBEACHUS B OKPY>KAIOLIEH Cpe/ie, BHIMOIHEHNE B
MPAKTUYECKON JeSITENFHOCTH U B TIOBCETHEBHOM KU3HU HKOJIOTUYECKUX TPEOOBAHUM;
Hcnonb3oBaHne MyIbTUMEIUIHBIX PECYPCOB U KOMIBIOTEPHBIX TEXHOJIOTUH IS
0o0paboTku, Tmepenayu, cUCTeMaTW3aluu HHPoOpMaIMM, co3JaHus 0a3 JaHHBIX,
Mpe3eHTAINH PE3YAbTATOB MMO3HABATEILHON U MPAKTUYECKOU IS TEIBHOCTH.

1. Tlnanupyemble pe3yJbTAaThl 0CBOCHHS Y4eOHOI0 NpeaMeTa

B PE3YyIbTATC U3YUCHUA XUMUU HA HpO(bHHLHOM YPOBHEC YUCHUK NOJIKCH 3HATH/TIOHUMATh
Ponp xumuu B €CTCCTBO3HAHUH, €C CBA3bL C APYTUMH €CTCCTBCHHBIMH HAYKaMH, 3HAUYCHUC
B JXU3HU COBPECMCHHOT'O 06IJ_ICCTB3.



Baxuelre XuMUYECKUE MOHATUA: BEIIECTBO, XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
Macca aTOMOB U MOJIEKYJI, HOH, PaJuKaJl, aJUIOTPONUS, HYKJIUJbl U U30TOMbI, aTOMHBIE S-
p- d-opOuTayiii, XUMHUYECKasi CBS3b, DJICKTPOOTPUIATCIBHOCTh, BAJCHTHOCTH, CTCICHb
OKHUCJICHHS, TUOpHUIu3anus OopOUTaliel, MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI, MOIIb,
MOJISIpHAas Macca, MOJISIPHBIA 00bEM, BEIIECTBA MOJIEKYJISIPHOTO M HEMOJEKYISIPHOTO
CTPOEHHUSI, KOMIUIEKCHBIE COCIMHEHUS, JUCIEPCHBIE CHCTEMBbI, UCTUHHBIE PACTBOPBHI,
3JIEKTPOJUTUYECKAs JUCCOUMALNS, KUCIOTHO-OCHOBHBIE PEAKIMU B BOJHBIX PacTBOpPAX,
TUJPOJIN3, OKUCIEHUE MBOCCTAHOBIICHUE, BJIEKTPOJIU3, CKOPOCTh XMMHUUYECKON pEaKIHH,
MEXaHM3M pEaKIUW, KaTalii3, TEIUIOBOW J(PQPEKT peaKkmuu, SHTAIBIHS, TEIUIOoTa
00pa3zoBaHusl, SHTPOIHS, XUMHUYECKOE PaBHOBECHE, KOHCTAaHTa PAaBHOBECHUS, YIIIEPOIHBIN
ckeneT, (GYHKIMOHAJIbHAS TPYIIa, TOMOJIOTHS, CTPYKTYpHass W TIPOCTPaHCTBEHHAsS
M30MepHsl, UHyKTUBHBIH 1 ME30MEpHBIN 3((DEKThI, 21eKTpopuIl, HyKJI€o(nI, OCHOBHbIE
THUIIBI PEAKIUH B OPraHNYECKON XUMUH;

OcHOBHBIE 3aKOHBI XUMUH: 3aKOH COXPAHEHMSI MACChl BEIECTB, MEPUOANUYECCKUI 3aKOH,
3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTrajipo, 3akoH ['ecca, 3aKOH JEHCTBYIONIUX MacC B
KUHETHUKE U TEPMOJIMHAMUKE;

OCHOBHBIE TEOPUU XHMHUHU: CTPOEHUS aTOMA, XMMHYECKOUN CBSI3H, AJIEKTPOITUTHYECKOMN
JTUCCOITMAIIAN, KUCIOT M OCHOBAaHWH, CTPOCHHUS OPraHMYECKHX COCIUHEHHH (BKIIIOUAS
CTEPEOXUMHUIO), XUMUUYECKYIO KHHETHKY B TEPMOTMTHAMUKY;

Knaccudukaruro 1 HOMEHKIATYypy HEOPTaHUYECKUX U OPTAHUYECKUX COSMHEHU;
[IpupoaHbIe ICTOYHUKH YTIIEBOIOPOIOB U CIIOCOOBI MX TIEPEPabOTKH;

BemiectBa u Marepualibl, IIUPOKO HUCIOJIb3YEMbIE B IMPAKTHUKE: OCHOBHBIE METAIUIBI U
CIUIaBbl, TpauT, KBapIll, CTEKJIO, IEMEHT, MUHEPAIbHBIC YI0OpEHUs, MUHEPAIbHBIE W
OpraHWYEeCKUe KUCIOTHI, MIEI0YH, aMMHAaK, YriIeBOJIOPOIbl, (EHOJ, aHWJIWH, METAHOJ,
ATAHOJI, ATUJICHTIUKOb, TIUIEPHH, (opManabIeTh/, areTalbIeTh, aleToH, TII0K03a,
caxaposa, Kpaxmaj, KJIeTdyaTka, aMHHOKHCIIOTBHI, O€JIKH, HCKYCCTBEHHBIE BOJIOKHA,
Kay4yKH, IJIaCTMACCHI, )KUPbI, MbLJIa K MOIOIIIME CPEACTBA;

VYmeTs
HazpiBaTh n3ydeHHBIE BEIIECTBA 110 TPUBUAIBHON U MEKTyHAPOIHON HOMEHKIIATYpaMm;
OrnpenensaTb: BaJIGHTHOCTh W CTENECHb OKHCJICHHS XMMHYECKUX JIEMEHTOB, 3apsj HMOHA,
TUIl XUMHYECKON CBSI3U, IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ, TUI KPUCTAILTUYECKOU
pelIeTKH, XapaKTep Cpeabl B BOJHBIX pPAaCTBOpaxX, OKHCIWUTEIb M BOCCTAHOBHTEIIb,
HaIlpaBJICHUE CMEILCHUS PABHOBECHS IOJ BIMSHUEM Pa3IUYHBIX (DAKTOPOB, U30MEPHI U
TOMOJIOTH, TPUHAJIGKHOCTh BEHIECTB K  pa3M4YHBIM  KjaccaM OpraHUYeCKUX
COEIMHEHUH, XapaKTep B3alMHOTO BIHSIHHS aTOMOB B MOJIEKYyJaX, THUIIbl pEakiuil B
OpraHUYEeCKON XUMUHU;
XapaxkTepu3oBaTh: S- P- d- DIEMEHTHI MO0 UX TMOJIOKCHUIO B MEPUOIMYECKON CHCTEMe
JI.. MenneneeBa; oOlyue XHUMHYCCKHE CBOMCTBA METAJIOB, HEMETAJIOB, OCHOBHBIX
KJIaCCOB HEOPraHWYECKUX COEIMHEHHUH; CTPOEHHE W CBOICTBA OpPraHUYECKUX
coenuHeHUH (YrIeBOAOPOIOB, CIIUPTOB, (DEHOJIOB, ABJETUIOB U KETOHOB, KapOOHOBBIX
KHUCJIOT, aMUHOB, aMUHOKHUCIIOT U YTJIEBOJIOB);
OOBSACHATH: 3aBUCUMOCTh CBOWCTB XHMHUYECKOTO D3JEMEHTa M OOpa30BaHHBIX HMU
BEILIECTB OT MOJIOKEHHs B mepuoanudeckoil cucreme [[.M. MenneneeBa, 3aBUCUMOCTh
CBOMCTB HEOPraHMYECKHUX BEIIECTB OT WX COCTaBa M CTPOCHHUS;, MPUPOIY M CIOCOOBI



00pa3oBaHUsl XUMHUYECKUX CBS3€H; 3aBUCHMOCTb CKOPOCTH XHUMHYECKOW PEaKIuh OT
pa3nUyHBIX  (PAKTOPOB, 3aBUCUMOCTh PEAKIMOHHOM CIIOCOOHOCTH OPraHMYECKHX
COCIMHEHUH OT CTPOCHUS UX MOJIEKYJI;

— DBbINONHATE  XMMUYECKHMH  OKCIEPUMEHT  II0:  pAcCHO3HABAHMIO  BAKHEHUINMX
HEOPraHMYECKMX M OpPraHUYECKUX BEIIECTB; IIOJYYEHHUIO KOHKPETHBIX BEILECTB,
OTHOCSIIIUXCS K U3YYEHHBIM KJIaCCaM COEIUHEHUM;

— IIpoBoauTth pacuéThl N0 XUMUYECKUM (POPMYJIaM U YPAaBHEHUSIM PEAKIIHil;

—  OcymecTBIsATh CAMOCTOSITENIFHBIN TOMCK XUMUYECKOW MH(POPMAIUU C HCIIOJIE30BAaHHEM
Pa3IMYHbIX UCTOYHUKOB ; UCIOJIb30BATh KOMIIBIOTEPHBIE TEXHOJIOIMU JUIsl 00OpabOTKH U
nepenay UHQGOpMaIMK U ee IpeACTaBIEHUS B Pa3InYHbIX (popmax;

Hcmons30BaTh HpI/IO6peT€HHI)I€ S3HAHUA W YMCHHUA B Hp&KTH‘-ICCKOfI JACATCIIbHOCTU U
ITOBCCIHCBHOM XU3HU IJIA:
— IloHuManus riao0albHBIX HpO6J’I€M, CTOAIIUX NEPEA YCIOBCUYCCTBOM — I3KOJOTUYCCKUX,
OHEPTCTUYCCKHUX U CBIPbCBBIX;

— OObscHeHUsT XUMHMYECKUX SIBICHUH, NPOUCXOAAIIMX B TMpupoae, ObITYy U Ha
MIPOU3BOJICTBE;

— DKOJIOTHYECKH TPAMOTHOTO TOBEACHUS B OKPY)KAIOIIEH cpere;

— ONLeHKN BIMSHHUS XUMHYECKOTO 3arpsA3HEHUs OKPYKAOUIEH Cpelbl Ha OpraHu3M
YeJI0BEKa U IPYIrue KUBBIE OPraHU3MBI,

— be3onacHoit paboThI ¢ BEleCTBAMH B JTA0OpAaTOPHH, OBITY U HA TTPOU3BOJICTBE;

— Onmnpenenenuss BO3MOXKHOCTU TMPOTEKAHUS XMMHYECKUX MPEBpAIICHUM B pa3IMYHbIX
YCIIOBUSIX U OLIEHKHU MX TOCJEICTBUM;

— Pacno3naBaHus ¥ uASHTHU(PHUKAINN BaKHEHITNX BELIECTB U MaTEPHAJIOB;

— OrmeHku KayecTBa MUTHEBOM BOJIBI U OTNIEIBHBIX MUIIEBBIX MPOAYKTOB;

— Kputnueckoit OnEHKH JOCTOBEPHOCTH XMMHUYECKOW HHGOpMaIUM, MOCTYyMAMOImEeHd Hu3
Pa3IMYHbBIX HCTOYHUKOB.

2. Cojaep:xanue y4eOHOro nmpeamera

MeTopl HAy4HOTO TTO3HAHMSL.

Hayunbie MeToAbl MO3HAHMS BEIIECTB UM XUMUYECKHX sBJIeHHU. Ponb skcrmepumeHTa u
TEOPUU B XUMHUU. MOJCIUPOBAHUE XMUMHUYECKHUX IpoIeccoB. B3anmMocBsI3b XUMUH, (PH3UKH,
MaTeMaTHKHU U Ouosioruu. EcTrecTBeHHOHAayuHasi KapTUHA MHpA.

CoBpeMeHHBIC TTPEICTABJICHHS O CTPOCHHH aTOMa.

AtoMm. Mogenu ctpoeHus sapa. Aapo u HykIoHBL. HyKmuasl U HM30TOMBI. DIEKTPOH.
Hyamusm snexktpona. KBantoBeie umncna. AtomHas opburtans. PacnpeneneHue 31€KTPOHOB IO
opOuTaNsAM. DIEKTpPOHHBIE KOH(UTypanuu aromMoB. BaneHTHbie 571eKTpoHBL. OCHOBHOE U
BO30Y)KJICHHOE COCTOSTHUE aTOMOB.

CoBpemeHHast (GOpMYITHpPOBKA TMEPHOJUYECKOTO 3aKOHA U COBPEMEHHOE COCTOSHUE
MEePUOANYECKON cHCTeMbl XuMuueckux snemeHToB J[.MI. MenneneeBa. DneKTpOHHbIE
KOH(UTYpalu aTOMOB MEPEXOHBIX HIIEMEHTOB.

XuMuyeckas CBI3b.

Monekyinbl U XuMHuuecKasi cBsizb. KoBalieHTHasi XUMUYECKasl CBSI3b, €€ PA3HOBUIHOCTH U
MEXaHHU3MBbl 00pa3oBaHUs. XapaKTEPUCTUKHA KOBAICHTHOH CBs3u. KOMIIJIEKCHBIE COeIMHEHUSI.
DNEeKTPOOTPULIATEIBHOCTb. CreneHb  OKHCIEHHSI M BAJGHTHOCTh. | mOpumuzanus
aToMmHbIXOpOuTanen. IIpoctpancTtBeHHOe cTpoenue moiekyn. [lomspHocTs Monekyn. MoHHas



CBA3b. Mertajummyeckass XuMHYeCKas CBA3b. BogopoaHas cBA3b.  MeXMOJEKYISIPHBIC
B3auMoJeicTBUA. EqunHas npupoaa XUMUYECKUX CBA3EH.

BemectBa  MonekyaspHOro M HeMoJeKyaspHoro  crpoeHus.  CoBpeMEHHbIE
MPEJCTABICHNUS O CTPOCHHUU TBEPBIX, )KUIKUX U ra3000pa3HbIX BEIIECTB.

[TpuunHBl MHOTOOOpa3usi BELIECTB: H30MEPHs, TOMOJIOTHS, AJUIOTPOIMS, H3OTOIHAL
Knaccupukanust © HOMEHKJIAaTypa HEOPTraHMYECKHX M OPraHMYECKHX BemIecTB. YmucThIe
BemectBa M cmecu. JlucnepcHeie cuctembl. Kosmouanele cucteMmbl. VMICTMHHBIE pacTBOPSL.
PacTtBopenne kak (QU3MKO-XMMHUYECKUH Mpolecc. TeIoBble SBJIEHUS IPU PACTBOPEHUHU.
CrniocoObl BBIpaKEHHS KOHILIEHTPAI[MM PAcTBOPOB: MAaccOBas JOJII PACTBOPEHHOTO BELIECTBA,
MOJISIPHAs. ¥ MOJISLJIbHASL KOHIIEHTPALUU.

XuMHUYeCKHE peaKIMH.

XUMHYECKHE peaKkluy, UX KiacCupUKalus B HEOPraHn4eCKo XUMHUHU. 3aKOHOMEPHOCTHU
MpOTEeKaHUsT  XuMudeckux  peakuuil.  TemmoBod  3ddekr  XUMHUYECKHMX  peakuui.
Tepmoxumuueckue ypaBHeHus. [loHsiTue 00 sHTaNbNUU U 3HTponuu. DHeprus ['nbbdca. 3akoH
I'ecca u ciiencTBus U3 HEro.

CKopocTh XMMHYECKUX PEaKIMil, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOpOB. 3aKOH
JNEUCTBYIOIIUX MacC. DJEMEHTApHbIE U CJIO0XKHbIE peakuuu. MexaHu3M peakuuu. ODHeprus
aktuBanuu. Karanuzaropsl n Karanms.

OOpaTUMOCTh XUMHYECKUX peakuuidl. Xumuueckoe paBHoBecue. KoHCcTaHTa paBHOBECHS.
Cwmerenre paBHOBECHS TIOT ACHCTBUEM pasnudHbIX ¢akTopoB mpuHiun Jlelllarense.

Onextponutnueckas auccoruanus. CuibHble W crnadble 37eKTpoiauTbl. KoHcTanTa
nuccouuanuu. Peakiuu nonnoro oomena. [Ipousseaenne pactBopuMoct. KHCIOTHO-OCHOBHBIE
B3aUMOJICHCTBUA B pacTBopax. AmdorepHocTh. MOHHOE mpom3BeneHue BOJbl. BoaopomHbii
nokasarenb PH pactBopa. ['uapoau3 opraHMuecKux U HEOPraHMUYECKUX COCIUHEHHM.

OKHCIIUTENEHO-BOCCTAHOBUTENBHBIE PEAKIUU. MeToAbl 3JIEKTPOHHOTO M 3JIEKTPOHHO-
HOHHOrO OanaHca. Psa cTaHZapTHBIX AJEKTPOHHBIX MOTEHIUANOB. XHUMUYECKUE HCTOYHUKU
TOKa. DJIEKTPOJIU3 PACTBOPOB U PaCIIaBOB.

Heoprannueckas xumusi.

XapakTepHble XUMUYECKHE CBOMCTBA METAJJIOB, HEMETAUIOB M OCHOBHBIX KJIacCOB
HEOPraHUYECKUX COCTUHECHUI.

Bonopon. U3oronel Bogopona. CoenuHeHUsT BOAOPOAA C METAUIAMM M HEMETaJlaMHu.
Bona. XKectkocTh BoJIbI M CLIOCOOBI €€ yeTpaHeHus. Tspkenast Boja.

lanorensl. ["anorenoBomoponsl. [Manorenuasl. Kucnopopoconepskamue CcoeIMHEHHS
xJiopa.

Kucnopoa. O3oH. Oxkcuibl U IEPOKCUIBI.

Cepa. CepoBomopoa u cynbhuasl. Oxcuapl cepbl. CepHUCTast U cepHast KUCIOTHI U UX
COJIH.

A30T. AMMuak, coinu amMmMoHusA. OKcuAbl a30Ta. A30THCTas M a30THAs KUCJIOTBI M HMX
COJIH.

®ochop. Pochun. Oxcunst pochopa. Dochopubie kucnoTol. OpTodocdatsl.

VYrnepon. Metan. KapOuabl kanblius, aqlOMUHUS U >Kerle3a. YTapHbIA U YrICKUCIBIN
ra3pl. YrojapHas kuciorta u ee cosd. Kpemuuit. Cunan. Oxenzt kpemHusi. KpeMHueBble KUCIIOTHI,
CUJIMKATHI.

bnaroponslie rassl.

[IlenoyHble M IIETOYHO3EMENBHBIE METAUIBI U UX COCIAMHEHUSA. AJIIOMMHMM U €ro
coequHenus. [lepexonHbie aneMeHTH (Meab, cepeOpo, UHK, PTYTh, XPOM, MapraHell, >keie30) u
UX COECAVHEHHS.

OO6mue cnocoObl mosrydeHuss MeTtayuioB. llonstue Mmetammyprus. CrutaBbl (YepHbIE U
LIBETHBIC).

OKCIIEpUMEHTAIIBHBIE OCHOBBI XHUMHH.

[IpaBuna pabotel B nmabopatopuu. JlabopatopHas mocyna u obopynosanue. [IpaBuia

6€30MacHOCTH IIpU paboTe C €AKMMHU, TOPIOYMMH U TOKCHYHBIMU BEILIECTBAMHU.



@u3nyecKue METOAbl PA3JAECIEHUS CMECEM M OYMCTKHM BellecTB. Kpucramnusanus.
Okcrpakuus. JucTuisiuus.

CurHTe3 HeOpraHMYECKHUX ra3000pa3HbIX BEIIECTB.

CunTte3 TBepAbBIX U KUJIKUX BellecTB. KadecTBEHHBI M KOJUYECTBEHHBIM aHAIU3
BemectB. Ormpenenenue xapakrepa cpenbl. Hunukatopel. KadecTBeHHBIE peakuuu Ha
HEOpPraHWYeCKHe BEIIECTBAa U MOHBI. M3Mepenune (pu3nuecKnx CBONWCTB BElIECTB (Macca, 00beM,
mI0THOCTh). CoBpeMeHHbIE (PU3MKO-XHUMHYECKHE METOJIbl YCTAaHOBJIEHUSI CTPYKTYPHI BEIIECTB.
XHWMHUYECKUE METOIbI PA3JIEICHUS CMECEH.

XUMMS U )KU3HB.

OO0mue TPUHIUIIBI XUMHYECKON TexHoJoTuu. [lpupoaHbie HCTOYHUKM XUMHYECKUX
BEIIECTB.

XUMHUYECKHE TPOIECCHl B KUBBIX OpraHM3MaX. BHOJOTrMYEeCKH aKTHUBHBIC BEIIECTBA.
Xumus u 310poBse. [IpoOnembl, CBsI3aHHBIE ¢ IPUMEHEHUEM JIEKAPCTBEHHBIX NPENapaToB.

XuMus B MIOBCEHEBHOM KU3HU. Motorue u JucTsmue cpeacta. [IpaBmna 6e3omacHoi
paboThl cO cpeAcTBaMH OBITOBOM XUMUMU.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH cpeibl U €ro MOCIeICTBUS.

[IpoGnembl 0e30macHOrO  HUCMOJIb30BAaHUS BELIECTB M XUMHYECKUX peakuuid B
COBPEMEHHOM *u3HU. TOKCUYHBIE, TOPIOUKE U B3PHIBOOTIACHBIE BEIIECTBA.

Ucrtounukn xumudeckodl wuHpopmanuu: ydeOHBbIC, HAyYHbIE W HAYYHO-TIOMYJSPHBIE
W3/1aHMs, KOMIIBIOTEpHBIE 0a3bl TAaHHBIX, pecypchl HTEepHeTA.

3. YueOHO-TeMaTH4ecKoOe MUIAHUPOBAHNE

Ne Paznensr KonnuectBo B Tom uncie
4acoB
[TpakTnyeckux | KOHTpOJIBbHBIX
pabot pabor
1 Merto1pl ITI03HAHUS XUMUU 2 BxKP 1
2 Crtpoenue atoma 10 1
3 Crpoenue BemecTB. JlucnepcHoie 20 1 1
CHCTEMBI.

4 XHUMHUYECKUE PEAKITUN 24 2 1
5 BentecrBa 1 ux cBoiicTsa 14 2 1
6 Meramisl 1 HEMETAILIBI 22 2 1
7 XuMus B )KA3HU 00IIIeCTBA 10

Htoro 102 7 6




[Tpunoxxenue 1

KanennapHo-temaTndeckoe INIAHUPOBaHMe MO Kypey «Xumus 11 knace»

No CopepxaHue U3y4aeMoro OKCHEpUMEHT, LeneBsie
/1 Marepualia B COOTBETCTBUU C o0opyioBaHue MIPUOPUTETHI
T oroc Toe6 BOCITUTAHUS,
eMa ypoka peboBaHUs K YPOBHIO MOATOTOBKHU yUallIUXCs —
BOCIIUTATENIbHBIE
3a/1a4m)
TEMA 1. METO/JBI [IO3HAHIM S B XMMHWHU (2 YACA)
1 Hayunbie Meto/ip1 mo3Hauus | HaydHbie METOIbI MO3HAHUS BENIECTB 3Hath
BEIIIECTB U XUMHYECKHX U XUMHYECKHX SBJICHHUH. Porb - OCHOBHBIC TCOPHH XUMHUH - TPYJI0BOi
sBJIeHui. Porb 9KCIIEPUMEHTA U TEOPHUH B XUMHUH. VYMeThb OTIBIT, OIBIT
9KCTICPUMEHTA U TCOPHH B MonenipoBaHie XUMHYECKUX - MPOBOJIUTH CAMOCTOSATENbHBII MOMCK XUMHUUYECKON yuacTus B
XUMHH IpoueccoB. BzaumocBsa3b xumuy, uH(popManuK, UCTIONB30BaTh NPUOOPETEHHBIE 3HAHUS IS TPOH3BOJICTBEHHOIT
(hu3KKH, MaTEeMaTHKKA U OUOJIOTUU. KPUTUYECKOW OLEHKH JIOCTOBEPHOCTH XMMHUYECKOU
EcrecTBEeHHOHay4Hasi KapTUHA MUpA. nH(popMaluK, NOCTyNarIeH U3 pa3HbIX UCTOYHHUKOB HpaKTI/II;e;
- OIBIT
CaMOIIO3HAHUS U
CaMOaHa/n3a,
OIBIT COLMAIBHO
NIPUEMIIEMOT'O
CaMOBBIPAKECHHUS U
caMopeanu3alum.
TEMA 2. COBPEMEHHBIE ITPEACTABJIEHWA O CTPOEHUU ATOMA (10 YACOB)
2 Crpoenue atoma. Bxognas | Monenu ctpoenus atoma. Sapo u Mopnenu aToMOB. 3HaTh - OMBIT €I,
KOHTpOJIbHas paboTta HYKJIOHBI. HYKJIU/IBI ¥ H30TOTIBL Tabnuna «Ctpoenue - OCHOBHBIC XMMHUYCCKHE TOHTHS: XUMUYECKHIT DIIEMEHT, | ganpaBIeHHbIX HA
aTOMOB) aTOM, HYKJIUIBI M M30TOIIBI T0JIB3Y CBOEMY
- OCHOBHBIC TEOPHH XUMUH: CTPOCHHUS aTOMa pOIHOMY cery,
3 CocrostHHE 3TIEKTPOHOB B OnexTpoH. Jyaansm 3JIeKTpoHa. Tabnume! mo Teme 3HaTh CTpaHe B 1eNOM
aTome KBaHToBBIE Uncna. ATOMHAs - OCHOBHBIC XHMHYECKHE ITOHATHS: XUMHIECKHUI JIEMEHT, ’
OpOHTATIb. aTOM, HyKJIU/IBI U H30TOIIBI, ATOMHBIC S-, P-, d- opbuTanu OHBIT ACATEILHOTO
4-5 DneKTpoHHAS Pacnipenenenure 31eKTPOHOB IO Tabnume! mo Teme 3HaTh BBIPAIKCHIS .
KOH(UTypaIys aTOMOB opOHTaIAM. DIEKTPOHHBIE -OCHOBHBIE XMMHYECKHE TOHATHS: XMMHYECKHiT JIeMEHT, CO6CTBeHHOP£
XUMUYECKUX 3JIEMEHTOB KOH(UrypaLiy aTOMOB M aTOMOB aToM, U30TOIIbI, aTOMHBIE S-, P-, d- opOuTaIH rpax IaHCKOH
TIEPEXOIHBIX DJIEMEHTOB. YmeTh IIO3ULINH;
- XapaKTepu30Bath S-, P-, d- AMEMEHTBI 110 HX TIOI0KECHHUIO - OIIBIT

B [ICXD JI.1. Menneneena




- OCYILECTBIISITH CAMOCTOSATENBHBIN OUCK HH(OpMAIHH ¢
WCIIOIb30BAaHUEM Pa3JIMYHBIX UICTOYHUKOB ( CHPaBOYHBIX,
HayYYHBIX U HAy9HO-TIOIYJISIPHBIX W3JaHUM,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa)

BaneHTHBIE BO3MOXKHOCTH
AaTOMOB XUMHUUYCCKUX
OJIECMCHTOB

Banentnslie anektponbl. OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUE aTOMOB.

Tabnuie! o Teme

3HaTb

-OCHOBHBIE XUMHUECKHE TIOHITHS: XUMUUECKHUHA DJIEMEHT,
aTOM, U30TOIBI, aTOMHBIE S-, P-, d- opOuTamTu

YMeThb

- OIPECNATh BaJICHTHOCTh XUMHYCCKHAX JICMEHTOB

MIPUPOIOOXPAHHBIX
JelT;

- OMBIT
paspelieHus
BO3HUKAIOIIUX
KOH(IIMKTHBIX
CUTyalluil B
LIKOJIE, 0Ma HJIU
Ha yJIULE;

- OMBIT
CaMOCTOSTEIbHOT O
npuoOpeTeHus
HOBBIX 3HAHUH,
MPOBEACHUA
Hay4YHBIX
HUCCIIEI0BaHUM,
OIIBIT ITPOEKTHOMN
JIeSITeNTbHOCTH;

- OTIBIT
BEICHUA
3I0poBOTO 00pas3a
YKU3HH U 3a00THI O
3II0POBBE IPYTHX
11001 (978

- OMBIT
OKa3aHMs TTOMOIIIH
OKPY>KaroIInM,
3a00THI O
MaJIbIIIax Wiu
TTOXKUJIBIX JTFOJISIX,
BOJIOHTEPCKUU
OIIBIT;

Ilepnoanueckuii 3akoH u
TIepUOIMYECKasi CHCTEMa
XAMHYECKHUX DJIEMEHTOB

CoBpemeHHast (OPMYIHPOBKA
MIEPHOJMIECKOr0 3aKOHA
COBPEMEHHOE COCTOSIHHE

TaOmauLe! 10 TEME

3HaTh
- OCHOBHOM 3aKOH XUMHH: EPUOINUECKUI 3aKOH




J. N. Menneneesa.

TIEPUOTUIECKON CUCTEMBI XUMHUECKIX
anemenToB JI. . MenneneeBa

8 Ilepronuueckuil 3aKoH U CoBpemMeHHast popMyIupOBKa TaGnump! o Teme 3HaTh
CTpOEHHE aToMa TIEpHOANIECKOT0 3aKOHA 1 - OCHOBHOM 3aKOH XMMUH: NTEPHUOINYECKHII 3aKOH
COBPEMEHHOE COCTOSTHHE -OCHOBHBIE XUMHYECKHUE MOHATHS: XUMHYECKUHA DIIEMEHT,
TIEPUOANIECKON CHCTEMBI XUMHYECKUX aTOM, M30TOTIbI, aTOMHbIC S-, P-, d- opOHTaTH
anementoB JI.U. MenpaeneeBa Vmets
- XapaKTepu30BaTh: S-, P-, 0- 3JEMEHTHI 10 UX
nonioxkenuto B [ICX0O JI. . MenneneeBa
9-10 | Ilepuoanueckuii 3aKoH U CoBpemMeHHast popMyIUpOBKa JI. CaoiicTBa 3HaTh
CBOMCTBa MPOCTHIX U MEPHOINYECKOT0 3aKOHA U THAPOKCH]IOB - OCHOBHOM 3aKOH XMMHH: TIEPUOANYECKUI 3aKOH
CJIOXKHBIX BELIECTB COBPEMEHHOE COCTOSTHHE 9JIEMEHTOB 3 TIeproja Ymers
MIEPHOINYECKON CUCTEMBI XUMHYECKHX - XapaKTepu30BaTh: S-, P-, 0- 3JEMEHTHI IO UX
snementoB J[.M1. Menneneesa nonoxenuto B [ICXD JI. U. Menneneera
-00BSICHSTH 3aBUCHMOCTH CBOMCTB XUMHYECKOTO
9JICMCHTA U OGpa?:OBaHHbIX UM BCIIECTB OT IIOJIOKCHUSA B
I[ICXD JI. . MenneneeBa
11 O0obmenue u
CUCTEMATU3aLMUs 3HAHUHU 110
Teme «CoBpeMeHHBIE
MIPE/ICTABICHUS O CTPOSHHU
aTOMOB»
12 Konrponbhas padora Ne 1
o Teme «CoBpeMeHHBIE
MIPE/CTABICHUS O CTPOCHHU
aTOMOB»
TEMA 3. CTPOEHUME BEIIECTB. JIJUCIIEPCHBIE CUCTEMBI (20 HACOB)
13 Xumnueckast cBa3b. Monnas | MoHHas cBsA3b TabauLe! 10 TEME 3HaTh
XMMUYECKas CBSI3b - TIOHSTHE XUMUYECKAsl CBA3b, 3JIEKTPOOTPULIATENBHOCTb,
HOH
- OCHOBHBIE TEOPUU XUMMU: TEOPUS XUMHUIECKOH CBA3U
Ymerb
- OMPEETSITh THIT XUMUIECKOH CBS3H B COSAMHEHUAX
- OOBSICHATH 3aBUCUMOCTB CBOMCTB BEIIECTB OT MX
COCTaBa M CTPOCHUS, OOBACHSITH IPUPOIY XUMUIECKON
CBSI3H
14- KoBanenTHas xuMuaeckas [onsprocts Monexyn. KoBameHntHas Tabnue! mo Teme 3HaTh
15 CBSI3b XMMHYECKas CBSI3b, €€ Pa3HOBUAHOCTH - TIOHSTHE XUMHWYECKast CBSA3b, 3JIEKTPOOTPHULIATENBHOCTD,

¥ MEXaHU3MBI 00pa30BaAHUS.

HOH

XapaKTepUCTUKH KOBAaJIEHTHOM CBSI3H.

- OCHOBHBIC TCOPUHN XUMHUH: TEOPUA XHMIYECKOM CBI3H




YMmerh

- OIPEACISITh T XUMHYCCKOH CBS3M B COSTMHECHUIX
- 00BACHATH 3aBUCUMOCTH CBOMCTB BEILECTB OT UX
COCTaBa ¥ CTPOCHUS, O0BICHATH TPUPOITY XUMHICCKOMH
CBSI3U

16

Merannnuyeckas CBsI3b

Mertamnndeckass XUMHYECKasl CBSI3b

Tabnuie! o Teme

3HaTb

- TIOHATHE XUMHUUECKAs CBS3b, JICKTPOOTPULIATEIILHOCTD,
HOH

- OCHOBHBIC TCOPUHU XUMHH: TCOPUS XUMUICCKOU CBAZU
YMeThb

- ONPEACISITh THUIT XUMHYCCKON CBS3H B COSIHMHEHUSIX

- 00BSICHATH 3aBUCUMOCTD CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOCHHUsI, O0BICHATH TPUPOIY XUMHUICCKON
CBSI3U

17

Bonopoanas cBsizb

Bonoponnas cBsa3s. Enqunas npupoga
XUMHUUYECKUX CBS3EH

Tabnue! o Teme

3HaThb

- TIOHATHE XUMHUECKAs CBSI3b, 3JICKTPOOTPULIATSIILHOCTD,
HOH

- OCHOBHBIC TCOPHUH XUMHUH: TCOPHUS XUMUYICCKOM CBA3H
VYMmerb

- ONpEAeNSITh THIT XUMHYCCKOM CBS3H B COSAHMHEHUSIX

- 00BACHATH 3aBUCUMOCTH CBOMCTB BEILLECTB OT MX
COCTaBa M CTPOCHUSI, O0BSICHATH IPUPONY XUMHUIECKOMN
CBSI3U

18

I'ubpuan3anus aTOMHBIX
opOuTaei u reomeTpus
MOJIEKYIT

T'uGpuanzanys aTOMHBIX opOUTaNei.
[IpocTpaHCcTBEHHOE CTPOCHUE MOJICKYIT

TabmauLe! 10 TEME.

Mogenu MoJeKyI
pa3InyHON
TreOMETPUYECKON
KOH(UTypanuu

3HaTh

- MOHSITHE XUMUYECKasl CBsI3b, THOPUAN3ALIMS OpOHUTAIICH,
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYI

- OCHOBHBIE TEOPUH XUMHH: TEOPUS XUMUIECKOH CBS3H
YMmerh

- OIpeAeIATh MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI

- OOBSCHSATH 3aBUCHMOCTE CBOMCTB BEILECTB OT UX
COCTaBa ¥ CTPOCHUS, O0BICHATH IPUPONY XUMHUIECKOMH
CBSI3U

19

KomImiekcHble coeqnHeHUS

KommiekcHrle coeqnHeHUs

3HaTh

- MIOHATHE XUMHYECKAs CBA3b, KOMIUIEKCHBIE COEINHEHUS
- OCHOBHBIE TEOPUHU XUMUH: TEOPHUS XUMUIECKOH CBS3H

- KITacCH(PUKANIO 1 HOMEHKIATYPY HEOpPraHMIECKUX
COEIMHEHUH

YMmeTh

- Ha3bIBaTh MU3YUCHHBIC BEIIECTBA 110 «TPUBHAIBLHON) 1
MEXTYHAPOTHOW HOMEHKJIATypam




- OIPEAENSTh 3apsij HOHOB

- O0BSICHSTH 3aBUCUMOCTB CBOICTB BEIIECTB OT MX
COCTaBa M CTPOCHUS, OOBACHSITH IIPUPOAY XUMUIECKON
CBSI3H

20- [TpuanHB MHOTOOOpa3Us [TpuunHBEI MHOr0OOpa3usl BEIIECTB! Mopenu CTpyKTYpHBIX U | 3HaTh
22 BEIIIECTB W30Mepusi, TOMOJIOTHSL, aJUIOTPOIINS, MPOCTPaHCTBEHHBIX - TIOHSITHE AJUTOTPOITHUS, U30TOITBI, TOMOJIOTHSI, H30MEPHSI
H30TOIHS M30MEpOB - OCHOBHBIE TEOPHH XUMHH: TEOPUsI XUMHIECKON CBS3H
23- [Nonumeps! oprannueckue u | ITomumepsl. [InacTtMaccsl, BookHa, Komnexnyuu mnactmace | 3HaTh
24 HEOpraHUYECKHe Kayuyku. HoBble BemecTBa n 1 BoJIoKOH. OOpa3ib! - BEIIeCTBa M MaTepHaJIbl, IIMPOKO MCIONb3yeMbIE B
MaTepuabl B TEXHUKE HEOpraHMYeCcKhuX MPaKTHKE: MCKYCCTBEHHbBIE BOJIOKHA, KayqyKH,
nonmmepoB. Mogenu TUIACTMACChI
monekyn JJHK u Ymetb
0eJIKOB. - HCITIOJIb30BaTh MPUOOPETEHHBIE 3HAHNS U YMEHUS B
MPaKTHYECKOW AESTENBHOCTH U MOBCEHEBHOW )KU3HU VIS
KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH XMMHUUECKOI
uH(opManuK, NOCTyNaKIIeH U3 Pa3HBIX UCTOYHHUKOB
25 IIpaxmuyeckas paboma Ne | Uncmpyxmaoic no TH. TpaBuna YmeTh
I «Pewenue paboTHI B 1abOpaTopuu. -ONpeeNsATh MPUHAISKHOCTD BEIIECTB K Pa3IMYHBIM
aKcnepumenmanvHuix 3a0ay | JlabopatopHas nocyna u KJjaccam
no onpeoeneHuio obopynosanue. [IpaBuia - BBITIOJTHATh XUMUYECKHI SKCIIEPUMEHT IO
NAACMMACC U BOIOKOHY 0e30IacHOCTH NPH paboTe ¢ eAKUMH, PACIO3HABAHUIO BAKHEHIIINX OPraHMYECKHUX BEIECTB
TOPIOYMMH U TOKCHYHBIMU
BEILIECTBAMH
26- JlucriepcHble CHCTEMBI YucTele BemecTBa ¥ CMECH. J. O6pasiiel pa3nu4HeIX | 3HATH
27 Jucnepcusie cuctemsbl. Komonanasie CHCTEM C JKUIKOH - BKHEHIIME XMMHYECKHE TOHATHS: JUCTIEPCHbIE
CHCTEMBI Cpenoii, Koarymsuus, CHCTEMBI
cuHepesuc, 3pdexT
Tunapans
28 PactBopsI HUctunneie pactBopsl. PactBopenue 3HaTh
KakK (PU3UKO-XMMHYECKHH Ipomecc. - BKHEHIINE XMMIYECKHE TOHATHS: JUCTIEPCHBIE
TennoBsle ABICHUS IPH PACTBOPEHUH CHCTEMBI, HCTHHHBIE PaCTBOPHI
29 CriocoOBI BBIpaKEHUS CriocoOBI BEIpaKEHUS! KOHIICHTPALIUT Yw™merb
KOHIIEHTPAIMi PacTBOPOB pacTBOpPOB: MaccoBast A0S - MPOBOAMTD PACUYETHI IO XUMUIECKUM hopMynam u
PpacTBOPEHHOIO BELLIECTBA, MOJISIPHASL U YpaBHEHUSIM peakLui
MOJISUIbHAsL KOHLIEHTPAUH
30 ArperaTHble COCTOSTHHS BemiecTBa MONEKYISPHOTO U 3Hath

BEILIECTBA

HEMOJIEKYJIIPHOTO CTPOCHUSI.
CoBpeMeHHBIE TIPE/ICTABICHAS O
CTPOCHUH TBEPIPIX, JKUIKUX U

- BOKHENIIINE XUMUYECKHUE ITOHATHS: BEIIECTBA
MOJICKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHUS
YMeThb




ra3000pa3HBIX BEIIECTB

- 00BSACHATH 3aBUCUMOCTE CBOMCTB BCIICCTB OT UX
COCTaBa U CTPOCHUA

31 O06obmenune n
crcTeMaTH3anus 3HaHUH 10
TeMe
32 Konrponbnas padora Ne 2
1o TeMe «CTpoeHune
BemiecTBa. J{ucnepcHsie
CHCTEMBD)
TEMA 4. XUMMWYECKUE PEAKILINU (24 YACA)
33- Knaccugukarys XUMUUECKUE PEAKIIUH, HX 3HaTh
34 XUMHUYECKHUX PEaKIHi Ki1accu(uKalys B HEOpraHNn4IecKon - OCHOBHBIE TUITBI XHMUYECKHUX PEAKLIUi B
XUMUH HEOpraHMYeCKOH U OpraHMYeCKOi XUMHUH
- OCHOBHBIE 3aKOHBI XMMHH: 3aKOH JICHCTBYIOIINX Macc B
KUHETUKE
YMmerb
- OMPECACIATH THUIT pCaKIIUn B HeOpFaHH‘IeCKOﬁ n
OpraHUYeCKON XUMUHU
- HCIIOJIb30BaTh IPHOOPETEHHBIEC 3HAHUS U YMEHHSA B
MPAKTUYECKOM JIeATeTbHOCTH Y MTOBCEIHEBHOM KU3HU JIJIs1
KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XUMHUYECKOM
MH(pOpMaLUH, IOCTYNAONIEH U3 Pa3HBIX HCTOYHUKOB
35- [Touemy uayT XuMu4eckue | 3aKOHOMEPHOCTH MPOTEKAHHS 1. BzaumopeiictBue 3HaTh
36 peakuuu XUMHUYecKuX peakiuid. TeroBoii CEPHOM KUCIIOTHI C - Ba)KHEHIINE XMMUYECKHE TIOHATHS: TEII0BOU 3hdeKT
3¢ }eKT XUMHIECKOH PeaKLiH. BOJIOM, FOPEHNE MarHusl. | peakliy, SHTAJIbIN, TEIUI0Ta 00pa30BaHus, SHTPONHUS
TepMoxuMHYECKHE yPaBHEHUS. Pa3noxxeHne ManmaxuTa. | - OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH I'ecca
[lonsTHe 06 PHTAIBINU U SHTPOITHH. DIEKTPOIHN3 pacTBOpa Yw™merpb
Oueprust [166ca. 3akon ['ecca u cynb(ara Meu. - OIpEAeISATh TUII PEaKIUU B HEOPTaHUIECKOH U
CJIEICTBUS U3 HETO. Ilonyuenue OpPraHUYECKON XUMUU
YTJIEKUCIIOTO ra3a - HCTIONIb30BaTh MIPUOOPETEHHBIC 3HAHUS U YMEHUS B
MPaKTHYECKON AESTENbHOCTH U MIOBCEAHEBHOM XKU3HU JUIS
OIPEEIEeHNS BO3SMOKHOCTH TIPOTEKaHNUA XUMHUYECKUX
MPEBPAIIECHNH B Pa3ITUYHBIX YCIOBUIX M OLEHKH HX
MHOCJIENCTBUI
37 Pacuérsr o TemnoBoit 3¢ (eKT XUMIIECKUX YMeTh POBOIUTE PACUETHI IO XUMHYECKUM (HOPMYIIaM U
TEPMOXUMHUYECKUM peaxuuii. TepmoxuMuieckue YpaBHEHHSIM
YpaBHEHHAM ypaBHeHHs1. 3aKoH ['ecca u ciaeacTBus
13 HETO
38 CKOpOCTh XUMHUIECKOU CKOpOCTh XUMUYECKHX PEaKIHi, eé . OmsITHI, Y™merb
peakn 3aBHCHMOCTb OT Pa3IMYHBIX (PAKTOPOB. | WILTIOCTPUPYIOIINE - OOBSICHSTH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM




3aKOH JIEHCTBYIOIIUX Macc.
DneMeHTapHBIC U CIIOKHBIC PEAKITUH.

3aBUCUMOCTH CKOPOCTH
PEaKIHH OT pa3InYHbIX
(akTopoB

PpCakuun OT pa3JINYHbIX q)aKTOpOB

- UCIIOJIb30BaTh HpI/I06peTéHHI)Ie 3HaHUA U YMCHUS B
HpaKTPI‘IeCKOfI JACATCIIBHOCTHU U HOBCGZ[HCBHOI\/’I KHU3HU JJIA
O0OBSICHEHUST XUMUYECKUX S[BJ'IGHI/IfI, IpOUCXOAAIINX B
pupoac, 6LITy 1 Ha IMTPOU3BOJICTBC

39 Ipaxmuueckas paboma Ne | TlpaBuna paboThI B 1TaOOpaTOpUu. YwMmeTb
2 «Cropocmb xumuyeckou [IpaBuna Oe30macHOCTH TIpU paboTe ¢ -OMPECIATh MPUHAIISKHOCTD BEIIECTB K Pa3IUIHBIM
peaxyuuy €/IKUMH, TOPIOYUMHU ¥ TOKCHIHBIMH Kllaccam
BEIIECTBaAMHU. -BBIMTOJTHSTh XUMUYCCKHH KCIIEPHUMEHT 10
pacro3HaBaHHIO BAKHEHIIINX OPTaHUYECKUX BEIICCTB
40 Karanuzaropsl u katamus Oueprus aktuBanmu. Karanuzatopsl u | . Paznoxxenue 3HaTh
KaTanus. MEPOKCHIAa BOJOPOIa - BaXKHEHIIIHE XUMUYECKHE IMOHATHS: KaTaau3
(dhepMeHTOM KaTasa3ou YMmeTh
Y KaTajau3aTopoM - HCTIOJIB30BaTh PUOOPETEHHBIC 3HAHUS M YMCHHUSI B
MPAKTUIECKOH JICSITEIbHOCTH U TIOBCETHEBHOM KU3HU IS
OIPEICIICHUS] BO3MO)KHOCTH MPOTEKAHUS XUMUICCKHUX
[IPEBPALLEHUN B PA3JIMYHBIX YCIOBUSIX U OLIEHKH UX
[IOCJIEICTBHUH, OOBSICHEHNS] XUMHYECKUX SIBJICHUT,
MIPOMCXOSIIIUX B OBITY M HA IPOU3BOCTBE.
41- OOpaTMOCTh PEAKIHH. OOpaTUMOCTh XMMHUYECKHX PEaKIIHH. 3HaTh
42 XUMHUECKOE paBHOBeCcHE H | XUMHUYecKoe paBHOBecue. KoHcranTa - BOKHCUIIINE XMMHUYCCKUE TTOHATHS: XUMHUECKOC
CITOCOOBI €r0 CMEILEHUS paBHOBecua. CMelIeHne paBHOBECHS paBHOBeCHE, KOHCTAHTa PAaBHOBECHUS
OJ1 ACHCTBUEM Pa3JIMUHBIX (haKTOPOB. Ymern
ITpunuun Jle-1llatense. - OIIPENENISITh HANPABIECHUE CMELICHNSI PABHOBECHSI IO,
BJIMSIHHEM pa3lInuHbIX ()aKTOpOB
- HCIIOJIb30BaTh IPHOOPETEHHBIC 3HAHUS 1 YMEHHUSI B
MPAaKTUYECKOI eSITeTHbHOCTH U TIOBCETHEBHOM KU3HU IS
OIIpeIeNIeHUs] BO3MOXKHOCTH MPOTEKaHUA XUMHUIECKUX
MpeBpaIleHn B Pa3TMYHBIX YCIOBUAX U OLIEHKH UX
MOCJIEACTBUM, 00BSICHEHNS XMMUYECKHUX SIBIIEHUH,
MIPOUCXOSIINX B OBITY M HA IPOHU3BOJCTBE.
43 DNeKTpOIUTHIECKAS DNEeKTPOIUTHIECKAS JUCCOIUATIHS. 3HaTh
JIACCOIUALINS CwibHBIE U clTabble AIEKTPOIUTHL. - BaKHEHIIIIE XUMUYECKUE TIOHSITHS: IIEKTPOTUTHIECKAs
KoncranTa auccoruanun JIACCOIUAIINS
- OCHOBHBIE TEOPUH XUMUH: TEOPUS IEKTPOTUTHIECKON
JICCOLUALIAN
44 Peakuum nornoro ooMena Peakiun nonnoro oomena. Kucinorno- | JI. Peakim, unymrie ¢ 3HaTh

B BOJHBIX PacTBOPAx

OCHOBHBIE B3aUMOJICHCTBHS B
pactBopax. AM(pOTEpHOCTb.

0o0pa3oBaHHEM OCaJIKa,
rasa, BOJIbI C y4aCTHUEM
OpraHU4eCcKHX M

- BaKHEHIIIE XUMUYECKUE TIOHSITHS: DIIEKTPOIUTHIECKAs
JIUCCOITHAITNS, KHCIIOTHO-OCHOBHBIEC PEAKIINH B BOIHBIX
pacTBopax




HCOPTraHNYCCKUX
QJICKTPOJIMTOB.

- OCHOBHBIC TCOPUUN XUMUU: SHGKTPOHI/ITI/I"ICCKOI\/‘I
JUCCOUaln

45

IIpounssenenue
PacTBOpPUMOCTH

Honnoe MPONU3BEACHUC BOABI.
HpOI/ISBeZ[eHI/Ie PacTBOPHUMOCTHU.

3HaTh

- BOKHCHIIIIC XUMUYCCKAE TIOHITHS: JICKTPOIUTHISCKAS
JTUCCOIIHAITUS, KHCIIOTHO-OCHOBHBIC PEAKIIUH B BOJTHBIX
pacTBopax

- OCHOBHBIC TCOPUH XUMHUH: JICKTPOIUTHYCCKON
JIUCCOLIMALIAN

46

Bonopoanslii mokaszarens

Bonopoanslii mokazarens

JI. Unaukatopsl 1
M3MEHEHHE UX OKPacKH
B Pa3HBIX cpenax

3HaTb

- BOKHCHINE XUMUYCCKUE MOHITHS: JICKTPOIUTHUCCKAS
JTUCCOIIMAITUS, KHCIIOTHO-OCHOBHBIC PEAKIIUH B BOIHBIX
pacTBopax

- OCHOBHBIC TEOPUU XUMHH: JICKTPOIUTHUCCKON
JIACCOIMALIAN

YMeThb

- ONpEENSITh XapaKTep CPEIbl B BOAHBIX PACTBOPAX

47

I'naponus HeopraHn4ecKux
COEIMHEHU N

I'ugponus HeopraHu4ecKux
COeIMHEHUI

JI. T'unponuz
HEKOTOPHBIX coJieil,
onpezeNneHe cpebl uxX
pacTBOpoB

3HaTh

- BOXKHEHIITNEe XUMUYECKHE MOHITHS: JIEKTPOITUTHYECKAs
JIMCCOLIMAITNS, KUCIOTHO-OCHOBHBIE PEaKIIUK B BOJAHBIX
pacTBopax

- OCHOBHBIE TEOPUHU XUMHH: JIEKTPOIUTHIECKON
JIMCCOLALINH

YMmeTh

- OIPENEISITh XapaKTep Cpeibl B BOAHBIX PACTBOPAX

48

Ipaxmuueckas paboma Ne
3 «l'uopoauzy»

[paBuina paboThl B 1a00paTOPHUH.
KauecTBeHHBII 1 KONTNYECTBECHHBIH
aHanu3 BemecTs. OnpeneneHne
XapakTtepa cpepl. THIUKaTOpBbI.

YmMmerh

- OIpeeNATh MPUHAICKHOCTD BEHIECTB K Pa3IMYHBIM
KJIaccam

- BBIMIOJTHATh XUMHUYECKUH SKCIIEPUMEHT TI0
pacro3HaBaHMIO BKHEHIIINX HEOPTaHIMYECKUX BEIIECTB

49

I'maponu3s oprannueckux
COEIVHEHU

I'maponu3 opraHMyecKUX COEOUHEHUM

3HaTh

- Ba)KHEHIIME XUMUYECKUE TTOHITHS: SJICKTPOIUTHIECKAS
JIICCOIMAITHSI, KUCIIOTHO-OCHOBHBIE PEAKIIMH B BOJHBIX
pacTtBopax

- OCHOBHBIE TEOPUU XUMHH: IJICKTPOTUTUUECKOM
JINCCOLIMALIAN




50- OxucnurensHO- OKUCITUTENBHO-BOCCTAHOBUTEIbHBIE 3HaTh
52 BOCCTAHOBUTEIIBHBIE peaxkiyy. MeTob! AJIEKTPOHHOTO U - BayKHEHIINEe XUMUYECKHE MOHITHS: OKUCIEHUE 1
peaxiuu 3JIEKTPOHHO-HOHHOTO OanaHca. Psn BOCCTaHOBJICHUE
CTaHJAPTHBIX IEKTPOHHBIX YMeTs
MOTEHIINAJIOB. XUMHUYECKUE - OIPEAENATh CTENIEHb OKUCIEHUS XUMUUECKIX
HCTOYHUKHU TOKa 3JIEMEHTOB, OKUCIIUTENh U BOCCTAHOBUTEIb
53- DJIEeKTPOIN3 PaCTBOPOB U ONEeKTpoan3 pacTBOPOB U pacIlIaBOB 3HaTh
54 pacImiaBoB - BayKHEHIINe XMMUYECKHE TIOHATHSA: OKHCIIEHUE 1
BOCCTaHOBJICHHUE, IEKTPOIN3
Ymetb
- OIpeAENATh CTENEeHb OKUCIEHUS! XUMHUECKHIX
2JIEMEHTOB, OKHCIIUTENb U BOCCTAHOBUTEIh
55 O06o6menue u
cUCTeMaTH3alys 3HaHUi 1Mo
TeMe «XUMUYECKUe
peaKIymn
56 KonrponbHas pabora Ne 3
1o TeMe « XUMHUYECKUe
peaKIymn
TEMA 5. BEIIIECTBA U X CBOMCTBA (14 YACOB)
57- Knaccudukanms J. obpasupt 3HaTh
58 HEOPraHUYECKUX U HEOPraHUYECKUX - KIaccu(UKaLUIO U HOMEHKJIATypy OpraHH4eCKUX U
OpPraHUYECKUX BEILECTB BEILECTB Pa3HBIX HEOPraHMYECKUX COEIMHEHUN
knaccoB. Komnekimst YMeThb
«MuHepansl 1 TOpHbIE - Ha3bIBaTh U3y4EHHBIC BEIIECTBA 110 TPUBHAIBHOMN U
MIOPOJIBD) MEKIYHApOIHON HOMEHKIJIAType
- ONPEENSTh IPHHAATIECKHOCTD BEIIECTB K PA3IHMYHBIM
KJaccam
59 Oxcunet XapakTepHble XHMUYIECKHE CBOMCTBA 3HaTh
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX - KIIaccu(HKaUIO U HOMEHKJIATypy OpraHUYeCKUX U
COEUHEHUI HEOPraHUYECKUX COEIMHEHUI
Ymerp
- Ha3bIBaTh N3y4YEHHbIC BEIIECTBA 110 TPUBHAIBHON U
MEXAYHApOIHON HOMEHKIIAType
- ONIPEEISITh IPHUHAATIECKHOCTD BEIIECTB K PA3IHMYHBIM
KJaccam
- OOBSICHSATH 3aBUCHMOCTB CBOMCTB BEIIIECTB OT MX
COCTaBa M CTPOCHUS
60- Kucnotel oprannyeckue u XapaKTepHble XUMHUYECKHE CBOMCTBA J. cBolicTBa CoIsTHOM 3HaTh




61

HEOPraHn4CCKue

OCHOBHBIX KJIaCCOB HEOPTaHMYECKUX
COETMHEHUH

KHCJIOTHI, pacTBOpa
CEpHOU U YKCYCHOU
KHCITOT

- KJITAaCCU(MKAIMIO ¥ HOMEHKJIATYpy OpPTaHUYECKHX U
HEOpraHMYEeCKUX COSINHEHUH

YMmeTs

- Ha3bIBaTh N3yYEHHBIE BEIECTBA 10 TPUBHAIBHON 1
MEXJTyHapOIHOM HOMEHKIAType

- ONPEENSTh TPHUHAIICKHOCTD BEIIECTB K PA3JIMYHBIM
Kj1accam

- OOBSICHSTH 3aBUCUMOCTh CBOMCTB BELIECTB OT MX
COCTaBa M CTPOCHUSI

62-
63

OcHoBaHHs OpPraHn4cCKue u
HEOPraHn4cCKue

XapakTepHble XUMUYECKHE CBONCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX
COEIMHEHNI

J1. cBoiicTBa
THJIPOKCH/IA HATPHSL.
Paznoxxenue
THIPOKCHIA MEITH

3HaTh

- KJITaCCU(MKAIMIO ¥ HOMEHKJIATypy OPraHUYECKHX U
HEOPraHUYECKHX COeTMHEHUN

Ynmersb

- Ha3bIBaTh M3yYCHHBIE BEIIECTBA 110 TPUBUAIBHON 1
MEXTyHapOJIHOM HOMEHKIaType

- OIpeAeNSITh MPUHAAISKHOCTh BEIECTB K Pa3IMIHBIM
KJlaccaMm

- O6’b${CH${Tb 3aBHUCHMOCTDH CBOMCTB BCHICCTB OT UX
COCTaBa M CTPOCHHUS

65

AmdotepHbie
OpraHu4yecKue 1
HEOpPraHUYEeCKUe
COCTMHECHUS

XapaKTepHbIE XUMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUI

J. mony4enue u
aM(OTepHbIE CBOWCTBA
THAPOKCH]IA aJTFOMUHHUS.
Bzaumopeiictue
AMHHOKHCIIOT C
KUCIIOTAMH U LIEN0YaMHU

3HaTh

- KJIJaCCU(MKAIMIO U HOMEHKJIATYpPY OPTaHUYECKHUX U
HEOPraHUYECKUX COECAUHEHUN

YMmeTh

- Ha3bIBaTh M3YYCHHBIC BEIIECTBA 110 TPHBHAIBHOHN U
MEXAYHAPOIHON HOMEHKIIAType

- OIpeeNATh MPUHAATICKHOCTD BEHIECTB K Pa3INYHBIM
KJ1accaMm

- 00BACHATH 3aBHCUMOCTH CBOMCTB BEILLIECTB OT UX
COCTaBa M CTPOEHUS

66

Comnn

XapaKTepHbIE XUMUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX
COEUHEHUI

3HaTh

- KIITaCCU(HKAIMIO U HOMEHKJIATYPY OPTaHUYECKHUX U
HEOPraHUYECKUX COEIMHEHUI

YMmeThb

- Ha3BIBaTh U3YYCHHBIE BEIIECTBA 110 TPHBHAIHHON U
MEXAYHApOIHON HOMEHKIIAType

- OIpeAeNATh PUHAICKHOCTD BEMIECTB K PA3IMIHBIM
KJ1accaMm

- 00BSICHATH 3aBUCUMOCTD CBOMCTB BEILIECTB OT X
COCTaBa M CTPOCHU

67

Ipaxmuueckas paboma Ne

[IpaBuna paboTel B 1abopaTopui.

YMeThb




4 «Pewenue
9KCHEPUMEHMANIbHBIX 3A0aY
N0 OPeaHUYeCcKOU XUMUUY

[IpaBuna Oe3omacHOCTH TIpH paboTe ¢
€JIKUMU, TOPIOYUMHU U TOKCUIHBIMU
BenlecTBaMu. KauecTBEeHHEBIN 1
KOJIMYCCTBEHHBIN aHAJIN3 BEICCTB.
OmnpeneneHre xapakTepa cpebl.
HNuaukatopsl. KauecTBeHHBIE peakiiuu
Ha HEOPTaHUYECKUE BENIECTBA U UOHBI.

- OIPCACIATDh MPUHAAJIICIKHOCTD BEIICCTB K PA3JINYHBIM
KjracCaM

- BBIIOJHITH XUMHYCCKHHI OKCIICPUMECHT 110
pacCno3HaBaHUIO BaKHEHIIIMX HCOPraHNYCCKNX BCUICCTB

68 Ipaxmuueckas paboma Ne | TlpaBuna paboThI B 1TaO0OpaTOpUu. YmMmeTb
5 «Cpasnenue ceoticms [IpaBua Ge3onmacHOCTH P padboOTE C - ONPEENSTh TPHUHAIICKHOCTD BEIIECTB K Pa3JIMYHBIM
HEeOpeaHU4ecKux u €/IKUMH, TOPIOYMMHU ¥ TOKCUYHBIMU KJaccam
opeanuveckux coeounenutly | BellecTBaMH. KauecTBeHHBIN 1 - BBITIOJTHATh XUMUYECKHN 3KCIIEPUMEHT MO
KOJIMYECTBEHHBII aHAJIU3 BELIECTB. pacro3HaBaHUIO BAYKHEHIIINX HEOPTaHUYECKHX BELIECTB
Omnpenernenue xapakrepa cpepl. - HCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHNS U YMEHUS B
Wunukaropsl. KauectBeHHbIE peakiin MPaKTHYECKOH AESTEIBHOCTH U TIOBCEAHEBHOM KHU3HU LIS
Ha HEOpraHMYeCKUe BEIIECTBA U HOHBI. Oe3omacHoit paboTHI ¢ BelecTBaMy B 1a00paTopuu, ObITY
Y Ha TIPOM3BOJACTBE
69 O0obmenue u
cUCTeMaTH3alus 3HaHUM 10
TeMe «BelecrBa u ux
CBOMCTBa»
70 Kontponbhas padora Ne 4
1o TeMe «BemectBa u ux
CBOMCTBay
TEMA 6. METAJIJIbBI 1 HEMETAJIJIBI (22 HACA)
71- Merabl, CTpOEeHHE U XapakTepHble XUMUYIECKHE CBOICTBA J1. oOpasisl MeTaos, 3HaTh
72 CBOJCTBa METaJlJIOB KPUCTAITHUECKUX - BayKHEHIMe BelecTBa U MaTepHajbl: OCHOBHBIC
PELIETOK METaIJIOB. METaJJIbl U CILIaBhI
T'openue maruus, Ymern
B3auUMOJIEHCTBHE - XapaKTepHu30BaTh O0IIe XUMHUUECKUE CBOICTBA
HaTpHs ¢ BOAOKU METAaJIJIOB
- ONIPEENSITh IPHHAATIECKHOCTD BEIIECTB K PA3IHMYHBIM
KJaccam
- OOBSICHATBH 3aBUCHMOCTh CBOMCTB HEOPTaHUYECKUX
BEILECTB OT MX COCTaBa U CTPOCHHUS
73 DNEeKTPOXUMHUIECKUAN P XapakTepHble XHMHIECKHE CBOHCTBA JI. BzanmoneiicTBue 3HaTh

HaIpsHKEHUH METalloB

METAJIJIOB C KUCIOTaMH,
C pacTBOpaMH COJIEH,
ATIOMUHUS CO MIETOYBIO

- BayKHEHIIIE BEMIECTBA I MAaTepPHAIIbl: OCHOBHBIE
METAJLIbI ¥ CIIIaBbI

YMmers

- XapaKTepHU30BaTh OOIINE XUMHUUECKUE CBOMCTBA




MCECTaJIJIOB

- OIPCACIATD MPUHAAJTICIKHOCTD BEIICCTB K PA3JIMYHBIM
KjracCaM

- 00BACHATH 3aBUCUMOCTE CBOMCTB HCOPTaHNYCCKUX
BCHICCTB OT UX COCTaBa U CTPOCHUA

74

ITonsiTre 0 KOppo3uUU
MeTtasuioB. CriocoOb!
3alIUTHI OT KOPPO3UU

J1. n3nenus,
TOZIBEPTIITHECS
KOpPO3HUH.
Hccnenopanue
3(hHeKTHBHOCTH
Pa3THYHBIX
MeTaNTMIECKUX
TIOKPBITHUI JUIS 3aIUThI
OT KOPPO3UH

3HaTb

- BaKHCHIIHE BEIIECTBA M MATEPHAIBI; OCHOBHBIC
METaJUIbI ¥ CIUIaBbI

YMeThb

- XapaKTepU30BaTh OOIINE XUMHUUECKUE CBOMCTBA
METAJIJIOB

- ONPEACNATh MPUHAICKHOCTD BEIICCTB K PA3IMIHBIM
KJ1accam

- OOBSCHSTH 3aBHCUMOCTh CBOMCTB HEOPTaHMYCCKIX
BEIIIECTB OT MX COCTAaBa U CTPOCHUS

75

OO611He CrIocoOk!
l'lOJ'Iy‘-IeHI/IH MCTAJIJIOB

OO61ue crocoOb! MOTyYeHUS
MeTaiuioB. [IoHATHE O METaIITYpIrUH.
CruiaBelL

Konnexuus «Munepais
1 TOPHBIC TTOPOJIBD».
DIIEeKTPOIN3 pacTBOpa
cynbdara Menu

3HaTh

- BOKHCHIIIHE BEIIECTBA M MATCPHAIIbI: OCHOBHBIC
METaJUIbl ¥ CIUIaBbI

VYMmerb

- XapaKTepU30BaTh OOIIINE XUMHUUECKUE CBOMCTBA
METaJIOB

- OIpeeNATh MPHUHAAICKHOCTD BEHIECTB K PA3IMIHBIM
KJ1accaMm

- OOBSICHSTH 3aBUCHMOCTh CBOIMCTB HEOPTaHUYECKUX
BEIIIECTB OT MX COCTAaBa U CTPOCHHUS

76-
78

MeTamisl TIIaBHBIX
TIOATPYIIT

[llenouHble U MEIOYHO3EMETIbHBIE
METAJIIbI ¥ UX COeTMHEHUS.
AJNIOMUHUNA U €70 COeAUHEHNS

3HaTh

- BayKHEHIIIIE BEIIeCTBa U MaTepHalbl: OCHOBHBIE
METaJIbl ¥ CIUIaBBI

YMmeThb

- XapaKTepru30BaTh O0IIe XUMHUECKUE CBOCTBA
METaJIOB

- OIpeAeNATh MPUHAICKHOCTD BEMIECTB K PA3INIHBIM
KJ1accaMm

- OOBSCHSTH 3aBHCUMOCTH CBOMCTB HEOPTaHUIECKHUX
BEIIIECTB OT MX COCTAaBa U CTPOCHHUS

79-
81

Mertamisl TOOOYHBIX
MOATP YIIIT

[epexonubie >7eMeHTHI (Mepb,
cepeOpo, IMHK, PTYTh, XPOM,
MapraHell, JKeJIe30) 1 UX COSIIIHCHUS

3HaTh

- Ba)KHEHIIIIE BEMIECTBA I MATEPHAIIBl: OCHOBHEIC
METAJLIbI ¥ CILIABbI

YMmers

- XapaKTepHU30BaTh OOIINE XUMHUUECKUE CBOMCTBA




MCECTaJIJIOB

- OIPCACIATD MPUHAAJIICIKHOCTD BEIICCTB K PA3JINYHBIM
KjracCaM

- 00BACHATH 3aBUCUMOCTE CBOMCTB HCOPTaHNYCCKUX
BCHICCTB OT UX COCTaBa U CTPOCHUA

82

Pemenne paC‘IéTHHX 3agad
o TeMe «MeTaab

YMeThb

- XapaKTepU30BaTh OOIINE XUMHUUCCKUE CBOMCTBA
METAaJIJIOB

- ONPEACNATh MPUHAIICKHOCTD BEIECTB K PA3INIHBIM
KJ1accam

- IIPOBOJIUTH PACUEThI 0 XUMHUUECKUM (OpMyJIaM H
YPaBHCHHSM PEaKIUit

83

Hemeramie! 1 ux cBoiicTBa.
biaropoaHbie ra3bt

Bbnaropoanbie ra3bt

Monenu
KPHUCTAJLTHUCCKUX
peméToK iona,
rpadura, anmasa.
Bosronka #ona.
PacTBOpeHwue iiona B
CIHpTE

YMmerhb

- XapaKTepU30BaTh OOIINE XUMHUUECKUE CBOMCTBA
HEMETAIIJIOB

- ONpeAeNsITh MPUHAICKHOCTh BEIIECTB K Pa3InIHbIM
Ki1accam

- O0BSCHSTH 3aBUCUMOCTb CBOMCTB HEOPTaHUICCKHIX
BEIIIECTB OT MX COCTaBa U CTPOCHUS

84

Boaopon u ranoreHst

Bonopoa. M3oromns! Bonopoaa.
CoenuHeHus BOLOPOA C METAIUIAMU U
HeMeTaiaMu. Bona. Tsokénast Bona.
T"anorensl. ["alorenoBogOpPOIEI.
I'anorennzsl. Kucnoponoconepsxamue
COEIMHEHUsI XJI0pa

VYMmerb

- XapaKTepru30BaTh O0IIHe XUMHUUECKUE CBOMCTBA
HEMETAJIJIOB

- OIpeeNATh MPUHAICKHOCTD BEIECTB K PA3IMIHBIM
KJ1accaMm

- OOBSICHSTH 3aBUCHMOCTh CBOIMCTB HEOPTaHUYECKUX
BEIIIECTB OT MX COCTAaBa U CTPOCHHUS

85

[Toarpynna xucinopozna

Kucnopon. O30H. Oxcuast u
nepokcunapl. Cepa. CepoBoaopoa u
cynb¢uasl. Oxeuapl cepbl. CepHucTas
U cepHasi KHCJIOTHI U HX COJH

YMmerh

- XapaKTepru30BaTh O0IIe XUMHUUECKUE CBOCTBA
HEMETAJLJIOB

- OIpeAeNATh MPUHAICKHOCTD BEIECTB K PA3IMIHBIM
KJIaccam

- OOBSCHSTH 3aBHCUMOCTH CBOMCTB HEOPTaHUIECKHUX
BEIIIECTB OT MX COCTAaBa U CTPOCHHUS

86

Iloarpynmna azora

A30T. AMMHAK, COJTH aMMOHHSL.
Oxcuasl azora. A3oTrucras ¥ a3oTHas
KHCIIOTH U uX conu. Docdop.
®ochun. Oxcunsr pocdopa.
®ocdopurbie kucnotel. OpTodochaTs

3HaTh

- BayKHEHIIIE BEMIECTBA I MAaTePHAIIBl: aMMHAaK

YMmeThb

- XapaKTepHu30BaTh OOIINe XUMHUYECKUE CBOCTBA
HEMETAJIJIOB

- OIpeAeNATh PUHAICKHOCTD BEMIECTB K PA3IMIHBIM
KJ1accaMm




- 00BSACHATH 3aBUCUMOCTE CBOMCTB HEOPTaHNYCCKUX
BCHICCTB OT UX COCTABa U CTPOCHUSA

87 Ioarpymnma yriaepona VYraepoxn. Meran. KapOuns! kanbims, 3HaTh
QIIOMUHUS U JKele3a. YTapHbBIH 1 - Ba)KHEHIIME BelecTBa U MaTepHaibl: rpaduT, KBap,
YTIIEKUCTIBIH Ta3bl. YTOJIbHAS KHCIIOTa CTEKJIO, IEMEHT
u e€ conu. Kpemuuit. Cunan. Okeup Ymetb
KpeMHUs. KpeMHHeBbIE KHUCIOTHI, - XapaKTepHU30BaTh OOIINE XMMHUYECKHE CBOMCTBA
CHJIMKATHI. HEMETaJJIOB
- ONPEENSTh TPHUHAIICKHOCTD BEIIECTB K Pa3JIMYHBIM
KJaccam
- OOBSICHSTH 3aBUCUMOCTh CBOIMCTB HEOPTaHUYECKUX
BEILIECTB OT MX COCTAaBa U CTPOCHUS
88 Ipaxmuueckas paboma Ne | TlpaBuna paboThl B 1TaOOpaTOpUH. YMmeTh
6 «llonyuenue, cobupanue u | IlpaBuia 6e30macHOCTH Ipu padboTe ¢ - ONPEENSITh TPHHAIICKHOCTD BEIIECTB K Pa3IUYHBIM
Ppacnosnasanue 2a3oey €IKUMH, TOPIOYMMHU ¥ TOKCHYHBIMU KJaccam
BCIIIECTBAMU. KauecTBeHHBIN 1 - BBINOJIHATh XUMHUYECKUN OKCIIEPUMEHT 110
KOJIWYECTBEHHBIN aHAJIU3 BCIIICCTB. pacCrno3HaBaHUIO BaKHEHNIIINX HECOPTaHUYCCKUX BCUICCTB,
Omnpenesnenue xapakrepa cpepl. TIOJIYYEHHIO KOHKPETHBIX BELIECTB
Wunukatopsl. KauecTBeHHBIE peakiuu - HCIIOJIb30BaTh IPHOOPETEHHBIE 3HAHUS U YMEHHUS B
Ha HCOPTaHUYCCKUE BEUICCTBA U NOHBI. HpaKTquCKOﬁ NCATCIIBHOCTHU U HOBCC}IHCBHOﬁ JKHU3HU OJ151
Oe3omacHoit paboThI ¢ BellecTBaMU B 1abOpaTopuu, ObITY
Y Ha [IPOU3BOJCTBE
89 KauectBennsle peakiuy Ha | KauecTBeHHBII U KOITMYECTBEHHBII
HEOpraHWYeCKue BEIeCTBAa | aHaju3 BewecTB. OnpeneneHue
U HOHEI Xapakrepa cpenbl. IHAUKaTOpEI.
KauectBennsIe peakiuu Ha
HEOpPraHWYECKUE BEIECTBA M HOHBI.
90 Ipaxmuueckas paboma Ne7 | TlpaBuia paboTsl B 1TaDOpaTOpUU. Ymers
«Pewenue [IpaBuia 6e3omacHocTH pu pabote ¢ - OIPeNeNSITh MPUHATIEKHOCTD BEIECTB K Pa3INYHBIM
IKCNEPUMEHMATbHBIX 3a0aY | €AKUMH, TOPIOYMMH U TOKCHYHBIMH KJ1accam
no HeopeaHu4eckol xumuuy | BelecTBaMu. KadecTBeHHbIH 1 - BBIIIOJIHATh XUMHYECKHI SKCIIEPUMEHT T10
KOJIMYECTBEHHBII aHAIN3 BEIIECTB. PAcCIO3HABAHUIO BOKHEHIINX HEOPTaHMYECKHX BEIECTB,
Ormpenienenue xapakTepa Cpemsl. TIOJTyYEeHHIO KOHKPETHBIX BEIECTB
Wunukatopsl. KauecTBeHHBIE peakni - HCTIONIB30BATh IPHOOPETEHHBIE 3HAHUS U YMEHHS B
Ha HEOPTraHWYECKUE BEIIeCTBA 1 HOHBI. NPaKTUYECKOU NIEATETBHOCTH U TIOBCETHEBHOW JKU3HHU VIS
Oe3omacHoil paboTHI ¢ BEIIECTBAMH B JIA0OPATOPHH, OBITY
Y Ha MIPOU3BOJICTBE
91 O0001eHre u

CUCTEMAaTU3alMs 3HAHUH T10
TeMe «MeTajisl 1




HCMCTAJIJIBD»

92 Konrponsnas pabora Ne 5
o TeMe «MeTabl U
HEMETaJJIbI»
TEMA 7. XUMU B )KM3HM OBIIECTBA (10 YACOB)
93 XuMUs 1 IPOU3BOACTBO OO1mue MpUHIMIE XUMUYECKON YmMmeTb
TexHoNoruu. IlpuponHbie HCTOUHNKU - HCTIOJIb30BAaTh MIPUOOPETEHHBIE 3HAHNS 1 YMEHUS B
XUMHMYECKHUX BEILECTB MPAKTUYECKO NeITeIbHOCTH U MIOBCETHEBHOM KU3HU JUIS:
e  OObBsICHEHNS] XMMUYECKHX SIBIICHUH, TIPOUCX OISIIINX
B OBITY, IpUpoOJiE
e  OmpeneneHus BO3MOXKHOCTH MPOTEKAHUS
XMUMHYECKUX MPEBPAIIECHHUH B Pa3NUYHbIX YCIOBUAX
U OLIEHKH UX MOCIECTBUH
e  DKOJOrMYeCKH rpaMOTHOI'O TIOBE/ICHUS B
OKpY’Karollen cpene
e besomnacHoro obpalieHus ¢ TOPIOYUMHU U
TOKCHUYHBIMU BCIICCTBAMHU
e  KpuTHueckoi oleHKH JOCTOBEPHOCTH XUMUYIECKON
uH(popManuK, NOCTyNarIIeH U3 pa3HbIX
HUCTOYHUKOB
94- XUMHS U CENBbCKOE XUMHYECKOE 3arps3HEHUE Ymerb
95 XO035IICTBO OKpY>aroulen cpelibl U ero - HCIIOJI30BaTh IPHOOPETEHHBIC 3HAHUS 1 YMEHHUSI B
HOCIIEICTBUSA MPaKTUYECKON AEATEIBHOCTH U TIOBCEAHEBHOM KU3HU JUIS:
e  OOBsICHEHUS] XUMUYECKHX SIBIICHUH, IPOUCX OASIINX
B OBITY, IpHpoOIE
e  OmnpenenceHust BOSMOXKHOCTH MPOTEKaHUS
XMMUYECKHX MPEBPAIIEHUH B Pa3INYHBIX YCIOBUIX
Y OLIEHKH UX MOCIEICTBUI
e  DKOJOrM4ecKH rpaMOTHOTO ITOBEJCHUS B
OKpYXaroueu cpene
e besomacHoro oOpalieHust ¢ TOproYUMHU U
TOKCHYHBIMH BEIECTBAMHU
e  KpuTtHueckoil OUEeHKH JOCTOBEPHOCTH XUMHUYECKON
uH(pOopManuK, TOCTYNAIOIEH U3 Pa3HBIX
HCTOYHHKOB
96 Xumust ¥ poOIIeMbI [IpoGiiembl Oe30macHOr0 Ymers
OKpYXaromien cpezpl WCTIONIb30BAHMS BEIIECTB U - HCTIONIb30BAaTh MIPUOOPETEHHBIC 3HAHNS Y YMEHUS B
XUMHUYECKHUX PEaKLHiA B COBPEMEHHOMN MPaKTUUECKON AEATEIbHOCTH U TIOBCETHEBHOM KU3HU JIJIS:

KU3HU. TOKCI/I‘IHLIC, TOprOYHUEC 1 L4 OOBsACHEHHS XUMHUECKUX HBHCHHﬁ, TMPOUCXOOAIINX




B3PBIBOOIIACHLIC BCHICCTBA

B OBITY, IpHUpoOie

e  OmnpeneneHust BOSMOXHOCTH IPOTEKAHUS
XMUMHYECKHX MPEBPAIEHUH B Pa3INYHBIX yCIOBUSIX
Y OIIEHKH WX TOCIIe/ICTBUI

e DKOJOTMYeCKH rpaMOTHOTO TIOBEJCHUS B
OKpY’Karolien cpene

e DBesomacHoro o0palieHus ¢ TOPIOYUMH U
TOKCHUYHBIMH BEILIECTBAMHU

e  KpuTHyeckoii OlIeHKH JOCTOBEPHOCTH XUMHUUECKOH
nH(popManuK, TOCTYNAIOIIEH U3 Pa3HBIX

HWCTOYHHKOB
97 BbriTOBBIE OTXO/IBI IIpobGnembl OGe30macHoOro YMmeth
WCITOJIb30BaHUS BEIIECTB U - HCIIOJIB30BaTh NPUOOPETEHHBIC 3HAHUS ¥ YMEHUS B
XUMUYECKUX PEaKIUii B COBPEMEHHOM MPaKTUYECKON JEATEeTbHOCTH U TIOBCETHEBHOM KU3HU JIJIS:
>Ku3HU. TOKCHYHBIE, TOpIOUne U e  OOBsICHCHHS XUMUYCCKUX SIBIICHHUMN, TIPOUCX OIISIINX
B3PBIBOOIIACHBIE BEIIECTBA B OBITY, IpUpOJIE
e  Onpenenenns BO3MOXXHOCTH MPOTEKAHUS
XUMHUYCCKUX npeBpameHm‘/’I B pa3m/1quIx yCJ'IOBI/ISIX
M OILIEHKH UX MOCJIENCTBUI
e  DKOJOrMYeCKH IPaMOTHOTO MTOBEICHHUS B
OKpYXarouleu cpene
e bBesomacHoro obpamieHus ¢ TOPIOYNMU U
TOKCHYHBIMH BEILIECTBAMU
e  Kpurnueckoi OI[eHKH T0CTOBEPHOCTH XUMUYIECKOM
uH(popManuK, NOCTYNAIOIIEH U3 Pa3HBIX
HCTOYHHUKOB
98- XuMusl ¥ TIOBCETHEBHAS XuMHS B IOBCEAHEBHOM KHU3HU. YMmerh
99 JKM3Hb YEJIOBEKa Motomue 1 YuCTALME CPEACTBA. - HCIIOJH30BaTh IPHOOPETEHHBIC 3HAHUS I YMEHHUS B

[paBua Oe3onacHO# paboTHI CO
cpencTBaMu OBITOBOH XHMMHUH

MPAaKTUYECKO NeSITeIHbHOCTH U TIOBCETHEBHOM KU3HU IS

e  OObsICHEHUS] XUMUYECKHX SIBIICHUI, IPOUCX OMISIIIIUX
B OBITY, IpHupoze

e  OmpeneneHus BOSMOXHOCTH MIPOTEKAHUS
XUMHYECKHUX TPEBPAIICHII B Pa3IMYHBIX YCIOBHAX
Y OLICHKH HX IIOCIICICTBHI

e  DKOJOTMYECKH IPaMOTHOTO TIOBEICHUS B
OKpYXarouleu cpene

e bBesomacHoro obpameHus ¢ TOPIOYIMHA U
TOKCHYHBIMU BellleCTBaMU

e  KpuTtHueckoi OLEeHKH JOCTOBEPHOCTH XUMHUYECKON




nH(popManuK, TOCTYMAIOMEH U3 Pa3HBIX
HUCTOYHHUKOB

100-
101

XuMUS U 310pOBBE

XUMUYECKHUE TIPOIECCHI B JKUBBIX
opranu3Max. brongormaecku akTHBHBIE
BellecTBa. XUMHUS U 3JI0POBbE.
[IpoGiemsbl1, cBsI3aHHEIE C
MIPUMEHEHHEM JIEKaPCTBEHHBIX
TpenaparoB

YMeTb

- UCIIOJIb30BaTh HpI/IO6p€TéHHI)I€ 3HAaHUA U YMCHUSA B
HpaKTH‘IeCKOﬁ JACATCIIBHOCTHU U HOBC@Z[HGBHOﬁ KHU3HU JJIsA:

OOBSCHCHUS XUMUYCCKUX SBJICHUH, IPOUCX OJISAIINX
B OBITY, IpUpoOie

Ornpenenenns BO3MOXHOCTH MPOTEKAHUS
XUMUYECKHUX MPEBPALICHUN B pa3IMYHBIX YCIOBHSIX
1 OIICHKH UX TIOCJICICTBHI

DKOJOTrUYE€CKH TPAaMOTHOT'O MTOBE/ICHHUS B
OKpY’Karollen cpene

be3zomnacHoro oOparieHus ¢ rTOprYUMHU |
TOKCHYHBIMH BEILIECTBAMU

KpuTtndeckoit olleHKH TOCTOBEPHOCTH XUMUYECKOU
nH(popManuK, NOCTyNaroIeH U3 pa3HbIX
HWCTOYHHKOB

102

O60011EHNE
cUcTeMaTHu3alys 3HaHUH 110
TeMe «XUMHUS B KU3HUA
o01ecTBay
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