I'ocynapcTBenHoe 0101:kKeTHOE 0011e00pa3oBaTeabHOE Yupe:xaeHue Camapckoii o0JacTu cpeaHsis 00meo0pa3oBaTeibHasi KO
«O0pa3oBaTebHBINH HEHTP» ILI.T. Pommucknii uMenu 81 reapaeiickoro MoToCTpeJIKOBOIO MOJIKA
MYHMIHMNAJLHOro paiiona Boskeknii Camapckoii odaacTu

443539, Camapckas 00,1acTh, Bosskckuii paiioH, 1. r. T. PolmuHckui, mKoJia.
OdunmaneHbli caiit yupexxaenus: http://roshchaschool.minobr63.ru

KonraktHas undopmamnus: teaedonn: 932 — 82 — 58 (), 932 — 82 — 50, axpec raexTponHoii moutsl: roshinsky sch vlg@samara.edu.ru

«PACCMOTPEHO»

Ha 3aceganuu MO yuuteneit
EcrecTBeHHOHay4YHOTrO IIUKJIA
IIporoxoa Ne 1 or 30.09.2021 r.
PyxoBoaurear MO I'.A. BioBeHko

«ITPOBEPEHO»
3amecTuTesb AMpeKkTopa no YBP:
(H. C. IuanxoBckas)

«YTBEPKIAKO»
Ipuxka3 ot 31.08.2021 r. Ne 386 - on
Jupexrtop mxoasi: O. U. Pyonna

C=RU, O="T'BOY COW ""OU"" n.r.T. PowwmHckmin", CN=PybunHa
O.WN., E=roshinsky_sch vig@samara.edu.ru
0Oeal7acad4d591clca

‘l ‘\ 2021.09.01 15:13:08+04'00'

PABOYAS ITPOI'PAMMA
10 nmpeaMeTy

«KXHUMHUA»

g 8 - 9 kiraccos / @I1ocC 000



http://mou-rs.narod.ru/
http://mou-rs.narod.ru/
mailto:roshinsky_sch_vlg@samara.edu.ru

Pabouas mporpamma mo xumuu it 8 - 9 kiaccoB cocraBieHa Ha ocHoBe dDenepalbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTENBHOIO CTAaHAApTa

OCHOBHOT'O 00mIero o0pa3oBaHusi BTOPOro NokoyieHus, DyHIaMeHTaNbHOTO siipa coAep KaHus oOuiero ooOpa3oBaHus, TPEOOBaHUI K pe3yibTaTam
OCBOCHUSI OCHOBHOH 00111e00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanusi, [IpuMepHoii mporpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHuUs

II0 XHMHHU,

Paboueii mporpaMMbl MO0 XUMHH K NPEAMETHON NHHHHM y4eOHHMKOB miigt 8 — 9 kiaccoB 00Ieo0pa3oBaTeNbHON MIKOJBI aBTOpPA!

O.C.l'abpuensina (M.: [Ipocsemienue). Pabodast nmporpamma mo xumuu s 8 - 9 KJ1acCoB COCTaBjeHa ¢ y4ETOM MPEEMCTBEHHOCTH MPOTpamMM st

HAYaJIbHOTO 0011Iero 00pa3oBaHus MO OKPYXKAIOIIEMY MUPY U IPYTHX €CTECTBEHHO-HAYYHBIX AUCUUIUINH ((hu3uKku u Ouonoruun). B nannoit nmporpamme

YUUTBHIBAIOTCS JTOMUHUPYIOLINE UJEH U MoyiokeHus [IporpaMmel pa3Butus U GOPMUPOBAHUS YHUBEPCAIbHBIX Y4€OHBIX IEUCTBUN JJIi OCHOBHOTO

O6H.[€FO 06pa3OBaHI/IH, KOTOPBIC 00ecreynBarT (bOpMI/I];)OBaHI/Ie pOCCHfICKOfI Fpa)I(,HaHCKOﬁ HACHTUYHOCTH, KOMMYHUKATHUBHBIX KA4YCCTB JIMYHOCTH, U

crocoOcTBYIOT (hopmupoBanuto YVY/I.

|. IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA: XUMUSA

INJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS B 8 KJIACCE

OBYYAIOIIMNACA HAYUUTHCS

OBYYAIOIIMUCS MOJYYUT BO3MOKHOCTh HAYUYUTHCSA

IPEJIMETHBIE PE3YJIBTATHI:

XapaKTepu30BaTh OCHOBHBIE HaOIro/1eHuE,
U3MEpEHUE, SKCIIEPUMEHT;

OIUCHIBaTh CBOMCTBA TBEPJbIX, JKUAKHX, I'a3000pa3HbIX BELIECTB,
BBIJIENISAS UX CYLIECTBEHHBIE IPU3HAKH;

pPacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKHUX [MOHATHH «aToM,
«MOJIEKYJIa», «XHMHUYECKUU IJIEMEHT», «IPOCTOE BELIECTBOY,
«CJI0)KHOE  BEILECTBO», «CTENEHb OKHUCIIECHUS», «BaJEHTHOCTbY,
«XMMHYECKasl peaKiysi», UCIOJIb3ys 3HAKOBYIO CUCTEMY XUMUH;
packpblBaTh  CMBICI  3aKOHOB COXpPaHEHHUS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTABAa, aTOMHO-MOJIEKYIISIPHON TEOPHUU;

pa3nuyaTh XUMUYECKUE U (pru3nyecKue sBICHUS;

Ha3bIBaTh XUMUYECKHUE DIIEMEHTHI;

OIpeJIeNIATh COCTAB BEUIECTB MO UX (hopMyiam;

OIIPEAEIAT CTENEHb OKUCIIEHNS aTOMa JIEMEHTA B COCIUHEHUSX;
OIPENIeNIATh TUIT XUMHUYECKUX PEaKIIHiA;

Ha3bIBaTh MPU3HAKHU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEaKLIUi;
BBISIBJISTH ~ NPU3HAKH,  CBUACTEILCTBYIOIIME O  IPOTEKaHUU
XUMHUYECKON peaKIMK MPH BBITOJIHEHUU XUMUYECKOTO OMBITA;

COCTaBJISATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

METOAbI IIO3HAHUA:

BLIYUCTAMb KOIUYECB0, 00beM Ul MACCy 8ewecmsd no KOauUdecmasy,
0bvemy, macce peazeHmos uiu npooOyKmos8 peakyuu,
xapaxkmepuzosams @usuyecKue U XumuyecKue ceolcmea OCHOBHbBIX

K1ACCO8 HeOp2aHu4yecKux eewecms: OKCUOO08, KUCIIOM, OCHOBAHUL,
coell;
npoBOOUMb  ONbIMbL,  NOOMEEPIHCOArUUe XUMUYeCKue C8oUcCmea

U3YYEHHBIX KACCO8 HeOP2AHUYECKUX 8eUecms,
Xapaxkmepuzoeams 83AUMOCEA3b MeAHCOY KIACCAMU HeOp2aHUeCKUX
COCOUHEHUT;

00BACHAMb  PUUYECKULI CMBICT AMOMHO20 (NOPAOK08020) HOMepa
XUMUYECKO20 INIeMEeHMd, HOMepPOo8 epYnnvl U Nepuood 8 nepuooudecKoll
cucmeme J{.U. Menoeneesa,

onpeoensims 603MONCHOCHb NPOMEKAHUS PeaKyull UOHHO20 0OMeHa;
K1accuguyuposame Xumuieckue peakyuy no pasiuyHbl;M NPUSHAKAM,
COCMAaBAmMs yPAGHEHUS OKUCTUMENbHO-80CCNAHOBUMENbHBIX PeaKyull,
8b108U2AMY U NPOBEPAMb IKCHEPUMEHMATILHO SUNOME3bl O XUMUYECKUX
ceolicmeax Gewjecmeé HA OCHO8e UX COCMABA U CMPOEHUA, UX
CnocobHoCmu 6CmMynamev 8 XuMuuecKue peakyuu, O Xxapakmepe u
NPOOYKMAX pa3IuyHbIX XUMUYECKUX PeaKyull;




COCTABJISITh YPABHEHHSI XUMHUECKUX PEAKIIMIA;

co0IroAaTh MmpaBuiia 6e30MacHoi paboThI P MPOBEICHUH OIIBITOB;
M0JIb30BAThCS 1a00PAaTOPHBIM 00OPYIOBAHUEM U TTOCYAOM;
BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MAacchl
BELIECTB;

BBIUUCIISATH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMeHTa Mo ¢dopMmyle
COEJINHEHHS;

BBIYUCIISATH KOJMYECTBO, 00bEM HIIM MACCy BEIIECTBA;

pacKpbIBaTh CMbICI 3aKOHA ABOrajipo;

pacKpbIBaTh CMBICI MOHATHHN «IIOCTOSIHHAs ABOTaapo», «MOJISPHBIN
00BEMY;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BO/IBI;
PacKpbIBaTh CMBICI IOHATHUS «PAaCTBOPY;

BBIUUCIISITH MACCOBYIO JIOJIFO PAaCTBOPEHHOTI'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIATE  PACTBOPBI € ONPENEICHHOM MacCcoBOM  J0JeH
PacTBOPEHHOIO BEILIECTBA;

Ha3blBaThb COEJUHEHUS HW3YYEHHBIX KJIACCOB HEOPraHUYECKHX
BEILIECTB;

OIpeAENATh MPUHAJJIEKHOCTh BEIIECTB K OIPENEICHHOMY Kiaccy
COEeIMHEHHH;

COCTaBIIATh (HOPMYJIbI HEOPraHWYECKUX COEIMHEHUH HN3yYeHHBIX
KJIACCOB;

pacrno3HaBaTh ONBITHBIM IIyTEM pAacTBOPBI KHCIOT M WLIEJIOYEH I10
MU3MEHEHHUIO OKPaCKU MHINKATOPA;

OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHs CTPOEHHUS aTOMOB, CBOICTB
AJIEMEHTOB B MpeiesiaX MaJIbIX IEPHUOI0B U TJIaBHBIX MOATPYIIIL;
XapaKTepu30BaTh XUMHUYECKHE 3JIEMEHThI (0T BOAOPOJAA O KaJbIIHs)
Ha OCHOBE HX TIOJIOKEHHS B  IEPUOJUYECKONM  CHCTEME
JI.1. MenneneeBa 1 0COOEHHOCTEN CTPOEHUSI UX aTOMOB;

COCTaBJIATh CXEMbl CTPOEHHMS aToMOB NepBbIX 20 DIIEMEHTOB
nepuoanueckoit cucremsl /.M. Menneneesa;

pacKpbIBaTh CMBICT MOHSITHIA: «XUMHYECKast CBSI3bY,
«AIEKTPOOTPULIATEIBHOCTBY;

XapaKTepu30BaTh 3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTB OT
THIA KPUCTAJUIMUECKOM PEIIETKY;

Xapakmepuzoeams eujecmeda no cocmasy, CMmMpOeHur) U C8OUCMEaM,
VCMAHABIUBAMb  NPUYUHHO-CTIEOCMBEHHbIE C653U  MENHCOY OAHHbIMU
XapakxmepucmuKamu eeujecmaea;

COCMasisims ~ MONEKYJSAPHblE U  NOJHblE UOHHblE VPAGHEHUs. NO
COKPAWeHHbIM UOHHBIM YDAGHEHUSIM,

UCNONb308aMb NPUOOPEemenHble 3HAHUSA OJisl IKONOSUHLECKU SPAMOMHO20
nosedeHusl 8 OKpydicarouell cpeoe;

UCNONb306aMb  NpUOOpementble  Klouesble  KOMHeMmeHyuu  npu
BbINOJIHEHUU NPOEKMO8 U  YYEOHO-UCCIe008AMENbCKUX — 3A0ay  NO
UBYYEHUIO CBOUCME, CROCOD08 NOTYUeHUsl U PACNO3HABAHUS GeUJeCME;
00bLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUecmsax U XUMUYECKUX
npoyeccax,

KpUMUYeCcKu  OMHOCUMbCS K NCEBOOHAYYHOU  uHgopmayuu,
HE00bPOCOBeCMHOI peKlame 8 CPeOCmBax MaccoB8oll uHgdopmayuu,
0CO3HABAMb  3HAYEHUEe MeopPemu4yecKux 3HAHUll Nno Xumuu 07
NPAKmMu4ecKkoll 0essmeabHOCMU 4el068eKd,




ONPEACIISITh BU XUMUYECKON CBSI3M B HEOPTaHUYECKUX COCTMHEHUSX
n300pakaTh CXEMbl CTPOCHHUS MOJICKYJI BEIIECTB, OOpa30BaHHBIX
pa3HbIMHU BUIaMU XUMHUYECKUX CBSI3EH;

ONPEACIISTh CTEIIEHb OKUCIICHUSI aTOMa 3JIEMEHTA B COEIUHECHUY;
PacKpbIBaTh CMBICI TEOPUHU SIECKTPOIUTUUECKON JUCCOLUALINY;
ONPEACIISITh OKUCIUTENb U BOCCTAHOBUTEb;

OOBSCHSITH 3aBUCHMOCTh CBOWCTB (MJIU IIPEICKa3bIBaTh CBOWCTBA)
XUMHUYECKUX JJIEMEHTOB-METAJJIOB M HEMETAILJIOB (paauyc,
METAUIMYECKUE CBOMCTBA 3JIEMEHTOB, OKHUCIIUTEIILHO-
BOCCTAHOBUTEJIBLHBIC CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX UMHU
COCIMHEHHH (KUCIIOTHO-OCHOBHBIE CBOMCTBA BBHICIIUX OKCHJIOB U
TUAPOKCHUJIOB, JIETYYUX BOJIOPOJHBIX COEAMHEHUMN, OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA) OT MOJIOXKEeHU B [leproaunueckoit
CHCTeME XMMHYECKUX 3eMeHTOoB /1. 1. MeHaeneeBa;

IPaMOTHO 00paIIaThCs C BEIIECTBAMU B MOBCETHEBHON KU3HU

JIMYHOCTHBIE PE3YJIBTATHI

[ToHumMaHMe: OCHOBHBIX HCTOPUUYECKUX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XUMHUH U OOIECTBA; JOCTHXKEHUI B 00JaCTH XUMUU U KYJIBTYPHBIX TPAJULIUNA
(B 4aCTHOCTH, HayYHBIX TPAJULIMIA) CBOEH CTpaHbl; OOLIEMHUPOBBIX JOCTHKEHUN B 00JIACTH XMMHUU; OCHOBHBIX IIPUHLUIIOB U NPaBHJI OTHOLIEHUS K
IPUPOJIE; OCHOB 370POBOT0 00pa3a KU3HHU U 3I0POBbECOEPETAIONINX TEXHOIOTUI; TIPABUII TOBEICHHS B YPE3BBIUANHBIX CUTYAIUSX, CBI3aHHBIX C
BO3JICUCTBUEM PA3IMYHBIX BEIIECTB.

Oco3HaHue: 4yBCTBa FOPJOCTU 32 POCCUHCKYIO XUMUYECKYIO HAYKY M YBaXKEHHE K HICTOPUU €€ Pa3BUTHSI; YBAKECHUS U MIPUHATHUSI TOCTHKEHUI XUMUU B
MUpE; TI00BU K IPUPOJIE; YBAKEHUS K OKPY KAIOLIUM (Y4alUMCS, YIUTEISAM, POAUTEISAM U JIp. ).

[Tpru3HaHue: IEHHOCTH 3/10pOBbs (CBOETO U IPYTUX JIFOJIH); HEOOXOIMMOCTH CaMOBBIPaXEHHUs, CAMOPEAIN3aLIUH, COLIMATBHOTO MPU3HAHMUS.
Oco3HaHue: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITENIbHBIM MOCTYIKAaM M JEMCTBUSAM, OTBETCTBEHHOCTH 3a UX PE3yJIbTaThl; TOTOBHOCTHU (MJIH
HErOTOBHOCTH) OTKPBITO BBIPAXkKaTh U OTCTaWBaTh CBOIO MO3MIIMIO U KPUTUUYHO OTHOCUTHCS K CBOUM IOCTYIIKAM.

[TposiBneHne: SKOJOTUYECKOTO CO3HAHMS; JOOPOKETATEIIBHOCTH, JOBEPUSI 1 BHUMATEIHLHOCTH K JIFOJISIM, TOTOBHOCTH K COTPYJTHUYECTBY U JIPYKOe€,
OKa3aHUIO [TOMOIIH TeM, KTO B HEW HYXKJaeTcs; OTBETCTBEHHOIO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPa3BUTHIO U caM000pazoBa-
HUIO Ha OCHOBE MOTHBAIIUH K 00YYEHUIO U TO3HAHUIO

YMeHue ynpaBisiTe CBOEH TO3HABATEILHOM JAEATEIBHOCTHIO.

[TonnMaHMe 3HAYMMOCTH €CTECTBEHHOHAYYHBIX 3HAHUH Ul peleHus MPaKTUYECKUX 3a/1a4; (opMUpOBaHUE YMEHHUS TPAMOTHOTO OOpAIeHus C
BEIIECTBAMH B XMMUYECKOH JJAOOPAaTOPUH U B OBITY.

METAINPEAMETHBIE PE3YJIBTATHI

1. PervastuBuoie YYJ
OOyvarommiics cMOXeT (GopMyIHpoBaTh IeNIb ypOKa M CTaBUTh 3a/layl, HEOOXOIMMBIE ISl €€ JOCTHIKEHHS; TIAHUPOBaTh CBOIO ACSITEIHHOCTH U
MPOTHO3MPOBATh €€ pPe3yNbTaThl; paboTaTh MO IUIaHY, CBEPATH CBOW JCWCTBHS C MEIbI0 W, NpU HEOOXOIUMOCTH, KOPPEKTHPOBATH OIIMOKU




CaMOCTOSITENIbHO.
OOyuaronuiicss CMOKET TIAHUPOBATh BPEMsI BHIIIOJHEHUS 3aJaHHIf; BIIaIeTh HAaBBIKAMUA CAMOKOHTPOJIS, CAMOOLICHKH, IPUHSTHS PEIICHUIA U OCO3HAHHOTO
BbIOOpa B yUeOHOM U MMO3HABATEIBHOM IEATEILHOCTH.

OO0yyaromuiicss CMOKET OMPEENIATh COBMECTHO C IE€JaroroM U CBEPCTHUKAMU KPUTEPUH MJIAHUPYEMbIX PE3YJIbTaTOB U KPUTEPUU OIICHKU CBOEH yueOHOH
JESITEIbHOCTH.

OOyuaronuiicss CMOXET OLIEHUBATh MPOAYKT CBOCH JEATEIILHOCTH T10 33/1aHHBIM H/HII CaMOCTOSTEIBHO ONPECICHHBIM KPUTEPUSIM B COOTBETCTBUU C
LEJbIO 1eATEIbHOCTH.

OO0ygarommiicss CMOKET HAOJI0IaTh ¥ AHATTM3UPOBATH COOCTBEHHYIO YUCOHYIO M MIO3HABATEILHYIO JICATEIBHOCTD U ISATEIHHOCTh APYTUX 00YJAIOIIUXCS B
IIPOLIECCE B3aUMOIIPOBEPKHU.

OO0yyaromuiicss CMOKET IIJIAHUPOBATH CBOIO JESATENIbHOCTD, HAXOUTh aJITOPUTM BHITIOJTHEHHS MIOCTABJICHHOM 331a41; OCYIIECTBIIATH CAMO- U B3aUMO-
KOHTPOJIb ITPOLIECCa BHIMOJTHEHUS SKCIIEPUMEHTA U KOPPEKLIUIO CBOEH JIeATEIbHOCTH; COBMECTHO C MEJAaroroM opopmMIIATh OTUET, BKIIOYAIOIINUN OMICAHNe
IKCIIEPUMEHTA, €T0 PE3yJIbTaTOB U BHIBOJIOB.

2. ITo3naBarteabHble YVY/I
OOyuJarouuiicss CMOXET OIPENeNATh MOHATHS, CO3/1aBaTh 000OIICHHS, yCTAaHABIIUBATh aHAJIOTUH, KJIACCU(PUIIMPOBATH, CAMOCTOSATEIILHO BEIOUPATH
OCHOBAHHUS U KPUTEPUH JUIsl Kilaccuukanumy,
OO0yyaromuiicst CMO’KET yCTaHABIMBATh IPUUYUHHO-CIIE/ICTBEHHBIE CBA3H, CTPOUTH JIOTHUECKOE PACCYXACHHUE, YMO3AKIIOUeHHE (MHAYKTUBHOE,
JENYKTUBHOE, 110 aHAJIOTUHN) U JI€1aTh BHIBOJIBI.
OOyuarouiics cMoXxeT 0003HayaTh CMMBOJIOM M 3HAKOM IPEIMET W/WIU sBJIEHHE, UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA JUIS PACKPBITUSA
CYIIHOCTH IPOLIECCOB, /Ul PELIeHUs y4eOHBIX U [T03HABATEIbHBIX 3aj1au.
OOyyaromuiicss CMOKET COCTaBJISITh Ha OCHOBE TEKCTa TAOJIMIIbI, CXEMBbI, OMOPHBIN KOHCHEKT, B TOM 4uciie ¢ npuMmeHenuem cpencts UKT; nomyqars
MH(OPMAIMIO U3 Pa3IMYHbIX UCTOYHUKOB, TOHUMaTh, UHTEPIPETUPOBATH U MpeoOpa30BbIBaTh HHYOPMAIINIO, TPEICTABICHHYIO B Pa3IMUHBIX (opMax.

3. KommynukatuBHbie YY/I
OO0yuaromuiicsi CMOKET ONPEIETSATh BO3MOXKHBIE POJIM B COBMECTHOM JIEATEIbHOCTH; UTPATh OMPEACIEHHYIO POJIb B COBMECTHOU JEATEILHOCTH.
OO0yyaromuiicss CMOXKET yCTaHABIUBATh pa0OUure OTHOIICHHUS B TPYIINE, TUIAHUPOBATh 001IHE CTIOCOOBI paObOThI; OCYIIECTBIATh Y4eOHOE COTPYAHUUYECTBO
C YYUTEJIEM U CO CBEPCTHUKAMMU.
OO0yuaromuiicsi CMOXKET CTPOUTH PEUYEBbIE BRICKA3bIBAHUS B YCTHOM U MMMUCBMEHHOM (popMe, BECTH JUAJIOT /IS BBISBIICHUS pa3HBIX TOUEK 3PSHUS Ha
paccMarpuBaeMyro HH(GOPMAIIMIO; BRIPAXKATh U apr'YMEHTUPOBATH CBOIO TOUKY 3PEHUS.

IHJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS B 9 KIIACCE

BBIIIYCKHUK HAYUUTBHCA || BbIITYCKHHUK TOJYYUT BO3ZMOXKXHOCTb HAYUUTHCA
HNPEJMETHBIE PE3YJIbTATHI:
®  JCIOJIB30BAaTh IIPU XapaKTEPUCTUKE NIPEBPALICHUN BELIECTB IOHATHS: ®  gbIOBUCAMb U NPOGEPSMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX
«XUMHYCCKash peaKkLus», «peaKluu COCANHCHU», «PCAKIINU C6OUCMBax 6ewjecme Ha OCHOGe UX COCmaea u CMpOeHus, ux
Pa3n0oKEHUN», «KPEAKIMH OOMEHAY», «PeaKLUH 3aMELICHUS», «PEaKIIH CNOCOOHOCMU  6CMYnamb 6 XUMUYecKue peakyuu, O Xapakmepe u




HEUTpATTU3ALUNY, «IK30TEPMUUYECKUE PEAKIIUNY, «IHIOTEPMHUYECKUE
peakuum», «0OpaTUMbIC PEAKIIUN», KHEOOPATUMBIC PEAKITUNY,
«OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIE PEAKIIMN», KTOMOTEHHBIE
pEeaKIMN», «KT'€TEPOTreHHbIC PEAKIIUNY, «KATATUTUYECKUE PEAKIIHI,
CHEKATATUTUICCKUE PEAKIINNY, «TEIJIOBOH 3PPEeKT XUMHUUECKON
PEeaKIMN», «CKOPOCTh XUMUYECKON PEAKIIUNY, «KaTAIU3aTOP»;
pacKpbIBaTh  CMBICI  TOHSTHH  «MOH»,  «KATHOH», «AHUOHY,
«QIIEKTPOJIUTHI», CHEDJIEKTPOIUTHI», «QIIEKTPOJIUTUYECKAS
JIACCOLNAITHS, «OKHCIIUTEIbY, «CTETEHb OKUCIICHHS»
«BOCCTaHOBHUTEIIb», «OKHCIICHUEY, KBOCCTAHOBJICHHEY;

OTPEJIETIATh CTENEHb OKUCIICHUSI aTOMa JIEMEHTA B COSMHEHUU;
PaCKpBbIBATh CMBICI TEOPUH JICKTPOITUTHUYECKON TUCCOIMALINN;
COCTABJISITh YPaBHEHUS DJICKTPOJUTUYECKOW JHUCCOIMALMUA KHUCIOT,
1Ieaouei, comei;

OOBSCHATH CYIIHOCTh IMPOIECCa AICKTPOIUTUYECKON TUCCOIMAIUU U
peaKkIuiit HOHHOTO OOMEHa;

XapaKTEepU30BaTh OOIHNE XUMHUYECKHUE CBOMCTBA aM(POTEPHBIX OKCHJIOB
Y TUJPOKCHUIOB;

MPUBOAUTH MPUMEPHI PEAKIINN, TTOATBEPKIAIONIUX XUMUUECKIE
CBOMCTBA aM(POTEPHBIX OKCHUJIOB U THAPOKCUJIOB;

JIaBaTh XapaKTEPUCTUKY XMMHUECKUX PEAKIUil 110 YUCITY U COCTaBy
UCXOJHBIX BEIIECTB U MPOJIYKTOB PEAKIIUU; TEIUIOBOMY A (heKTy;
HaIPaBJICHUIO MPOTEKAHUS PEAKIINH; N3MEHEHHIO CTETICHEH OKUCIICHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO HUCXO/IHBIX BEIIECTB; YYACTHUIO
KaTaau3aTopa;

OOBSCHATH U PUBOAUTH IPUMEPHI BIUSHUS HEKOTOPHIX (PAaKTOPOB
(mpupoa pearupyourx BemecTB, KOHIIEHTPAIIHs BEIIECTB, 1aBJICHNUE,
TeMIlepaTypa, KaTajnu3aTop, MOBEPXHOCTh COMPUKOCHOBEHHUSI
pearupyrommx BemecTB) Ha CKOPOCTh XUMUYECKUX PEaKIUi;
HaOJIOZIaTh M ONHUCHIBATh YPABHEHUS PEAKIIMA MEKTy BEIIECTBAMU C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIJIH POJIHOTO) SI3bIKA U S3bIKA
XHMUH;

MPOBOJIUTH ONBITHI, TOJITBEPKAAOIINE XUMHUUYECKUE CBOICTBA
aM(pOTEPHBIX OKCHJIOB U TUAPOKCHUIIOB;

WCITOJTH30BATh MPH XaPAKTEPUCTUKE METAIIJIOB M MX COEAMHEHUMN
TIOHSITUS: «METAJUIBIY, «PsiI AKTHBHOCTH METAJIOBY, «IIIEJIOYHBIC ME-

NPOOYKMAX PA3TUUHBIX XUMUYECKUX PEaKYULL,

Xapakmepuzoeams 6euwjecmea no cocmagy, CmMpOeHulo U C8OUCMBAM,
VCMAaHA8IUBams  NPUUUHHO-CIIEOCEEHHbIe C8A3U  MeHCcO)y OAHHbIMU
Xapakmepucmukamu eeujecmed;

COCMaenamsb  MOAEKYJAPHbIe U NOJHble UOHHblE YPABHEHUs  NO
COKPAUWeHHbIM UOHHBIM YDAGHEHUAM,

NPOCHO3UPOBAMb CNOCOOHOCMb Beuecmsed NPossIsimb OKUCIUMETbHbIE
U B0CCMAHOBUMENbHbIE CEOUCMBA C YYEemOM CmeneHel OKUCIeHUs
NEMEHMOB, 8X00SUIUX 8 €20 COCMAB;

coCmasnams VpagHeHus peaxyutl, COOMEEMCmEYIOUUX
noCcne008amenrbHOCMU — NPeBpaujenutl  HeopeaHuyeckux  6euecms
PA3IUYHBIX KIACCOB,

8b1068U2AMb U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bL O Pe3yIbmamax
6030elicmeus.  pa3iuyHbIX — (aKkmopos Ha  UBMEHeHUue  CKOpOCmu
XUMUYECKOU peakyuu;

UCNONb306aAMb NPUOOPEmeHHble 3HAHUS OJIs IKOAOSUHECKU 2PAMOMHO20
nogeodeHUsl 8 OKpydHcaroujeli cpeoe;

UCnoIb308amsb  NpUOOPemenHble  KIoYegble  KOMNEMeHyuu  npu
BbINOIHEHUU  NPOEKMO8 U  YYEOHO-UCCLe008AMENbCKUX — 3A0ay  NO
UZYUEHUIO C8OUICMEB, CNOCOD08 NONYUeHUS U PACNO3HABAHUSL 8EUeCME,
00bEKMUBHO OYEHUBAMb UHPOPMAYUID O BEUYeCmBaX U XUMUYECKUX
npoyeccax,

KpUMUYecky  OMHOCUMbCA K NCeBOOHAYYHOU  uHGopmayuu,
HeO00bpPOCOBeCMHOl peKiiame 8 CpedCmeax Macco8ol UHGopmayuu;
0CO3HABAMb  3HAYEHUE MEOPEMUYecKUx 3HAHULL NO  XUMuu 07
NPAKMU4ecKoll 0essimeIbHOCMU 4el08eKd,

€030a6amv Mooenu u cxemuvl OJisl PEULeHUs YHeOHbIX U NO3HABAMENbHbIX
3a0ay,  NOHUMAamMb  He0OX00UMOCHMb  COONOOeHUs  NPeOnUcaHull,
npeonazaemvlix 8 UHCMPYKYUAX NO UCNOIb30BAHUIO JIeKAPCME, CPeoCcms
OBLIMOBOU XUMUU U OP.




TAJJIBIY, «IIEJOYHO3EMETbHBIE METAJUIBI», HCIIOJIH30BaTh UX MIPHU Xa-
PaKTEPUCTUKE METAILJIOB;

MCIIOJIb30BATh MPU XaPAKTEPUCTUKE HEMETAIIJIOB U UX COCTUHECHUI
TIOHATHS: KHEMETAIIBI», «TaJIOT€HbD, «AJUIOTPOITHBIE
BUJIOU3MEHEHUS, <GKECTKOCTh BOJABDY, «BPEMEHHAS KECTKOCTh BOIBI»,
«IOCTOSIHHAS )KECTKOCTh BOJIBI», «00IIast )KECTKOCTL BOIBI»;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX JIEMEHTOB-METAJLIOB (II1e-
JIOYHBIX METAJIJIOB, MarHusl, KaJbIIHs, AIIOMUHUS, jKelle3a) U
3JIEMEHTOB-HEMETAILIOB (BOAOPO/Ia, TAIIOTC€HOB, KUCIOPO/Ia, CEPHI,
azoTa, hocdopa, yriepoia, KpeMHHUS ) TIO UX TTOJTOKCHHIO B
[lepuoanueckoii cucreme xumudeckux snemeHToB J1. 1. MenneneeBa
(XUMHYECKUH 3HAaK, MOPSAKOBBIN HOMEpP, IEPHOI, TPYIINa, MOArPYyIIa,
OTHOCHTEJIbHAs aTOMHAsl Macca, CTPOCHHUE aroma (3apsij Sapa, YKcCiIo
MIPOTOHOB U HEUTPOHOB B Spe, OOIIECE YUCIIO IJICKTPOHOB,
pacipeesieHue AIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM ), TTPOCTOE
BEIIECTBO, (OopMyJia, HA3BaHUE M THIT BBICIIIETO OKCUIA U THIPOKCH]IA);
Ha3bIBaTh COCAUHEHHUS METAJI0B M HEMETAJIJIOB, COCTABJISATh UX
dbopMyIIbI 10 HA3BAHUIO;

OIIMCHLIBAThH O0IMEe XMMUYECKHUE CBOMCTBA METAINIOB M HEMETAILJIOB C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM POJIHOTO) S3bIKA U A3BIKA
XUMHH;

COCTaBIIATh MOJIEKYJISIPHBIEC YPABHEHUS PEAKIIUM, XapaKTEPU3YIOLLIUX
XUMHUYECKHE CBOMCTBA METaJIJIOB, HEMETAJIJIOB M UX COCJIMHEHUI, a
TAKX€E AJIIEKTPOHHbBIC YPABHEHUS MTPOLIECCOB OKUCIIEHUS-
BOCCTAHOBJIEHUS; YPABHEHHUS DJIEKTPOJIUTUUECKON JUCCOLUALINY;
MOJIEKYJISIPHBIE, TTOJTHBIE M COKPAIICHHBIE HOHHBIC YPABHEHUS PEAKIUN
C Y4aCTHEM DJIEKTPOJIUTOB;

OIMMCHIBATh XUMHUYECKHE CBOICTBA MICIOYHBIX U IIEI0YHO3EMEIbHBIX
METAJJIOB, aJTIOMUHUS, JKeJie3a, BOJOPO/ia, TAJIOTEHOB, KUCIOPO/a,
cepsl, a3ota, Gocdopa, rpadura, anmasa, KpEMHHUS U UX COSTUHEHHI C
MTOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO UITM POJTHOTO) SI3bIKA U S3BIKA
XHMHH;

OTMCHIBATh CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOJIBI M BHITIOIHSATH
COOTBETCTBYIOIIMA UM XUMUYECKUI SKCIIEPUMEHT;

BBITIOJTHSATH, HA0IIO1aTh U OMKCHIBATh XUMUYECKHI SKCIIEPUMEHT HO
PACIO3HABAHUIO BAKHEHUIINX KATUOHOB METAJUIOB, TUIPOKCH/I- HOHOB,




HMOHOB BOJIOPOJIa U aMMOHWUS, Cyab(dar-, KapOOHUT-, cUIUKat-, hocdar-
, XJIOpU-, OpOMH/I-, HOJIU]I-UOHOB;

9KCIIEPUMEHTAIILHO UCCIIEI0OBAaTh CBOMCTBA METAIJIOB U UX COE/IU-
HEHUIl, pelaTh IKCIIepUMEeHTalbHbIE 3a7auu 110 TeMe «MeTalibl» U
«HemeTamibl;

OMKCHIBATh XUMUYECKUHN SKCIIEPUMEHT C IIOMOIIBI0 €CTECTBEHHOIO
(pyccKOro Wi pOJIHOTO) sA3bIKA U S3bIKa XUMHUH;

MIPOBOJMTH PACUEThI IO XUMUIECKUM (POpMysIaM U YpaBHEHUSIM
peaxuii, MPOTEKAOIINX C Y4aCTUEM METAIJIOB, HEMETAIIJIOB U UX
COEIMHEHUM.

oOpartatscs ¢ 1ab0opaTopHbIM 000PYI0BaHHUEM U HarpeBaTelbHBIMU
npubopaMu B COOTBETCTBUH C MPaBUIIAMU TEXHUKH 0€30MaCHOCTH;
HAOJI0/IaTh 32 CBOMCTBAMU HEMETAIJIOB U UX COCTMHCHUH U SIB-
JICHUSIMH, TIPOUCXOJSIIIAMH C HUMU;

JIEJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM MPOBEJCHHOTO SKCIIEPHMEHTA.

JIMYHOCTHBIE PE3YJIBTATBI

[ToHnMaH#e: OCHOBHBIX UCTOPUYECKUX COOBITHIA, CBI3aHHBIX C PA3BUTHEM XUMHH U OOIIECTBA; JOCTHKEHUI B 00J1aCTH XUMHUU M KYJIbTYPHBIX TPAIUIIHIA
(B 4aCTHOCTH, HAyYHBIX TPATUIIMIA) CBOCH CTPaHBI; OOIIEMUPOBBIX JOCTHKCHHI B 00JIACTH XUMHHU; OCHOBHBIX ITPHHIIUIIOB U MPABHJI OTHOLICHHUS K
IPUPOJIE; OCHOB 370POBOT0 00pa3a KU3HHU U 30POBbECOCPETAIONINX TEXHOIOTUI; TIPABUII TOBEICHHUS B YPE3BBIUANHBIX CUTYAIUSX, CBI3aHHBIX C
BO3/ICHICTBIEM Pa3TUYHBIX BEUIECTB; OCHOBHBIX MPaB U 00S3aHHOCTEH rpakIaHUHA (B TOM YHCIIE YYAIIerocs ), CBI3aHHbBIX C TMYHOCTHBIM, Mpodeccuo-
HAJIBHBIM U JKU3HCHHBIM CaMOOHpCHGHGHI/IGM; COIII/Ia.]'H:vHOf/'I 3HAYUMOCTHU U CO}lep)KaHI/ISI HpO(l)GCCI/IfI, CBA3AaHHLBIX C XI/IMI/ICfI.

Oco3HaHue: 4yBCTBa TOPJIOCTH 32 POCCUUCKYIO XUMUYECKYIO HAYKY M YBaXKEHUE K HICTOPHH €€ Pa3BUTHS; YBAKXEHUS U IPUHATUS JOCTUKCHUH XUMHH B
MUpE; TI0OBU K IPUPOJIC; YBAKEHUS K OKPYKAIOLIUM (yHalUMCS, YIUTESIM, POAUTEISAM U JIp. ).

Oco3HaHMe YyBCTBA MPEKPACHOTO U ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHPOM BEIIECTB U MX MPEBPAICHHI; CAMOYBAXCHHUS U
SMOILMOHAILHO-TIOJIOKUTEILHOTO OTHOIIIEHHS K ceOe.

[Tpu3HaHue: IEHHOCTH 310POBbs (CBOETO U APYTHX JIt0/Ie); HEOOXOJMMOCTH CAaMOBBIPAKEHUS, CAMOpPEaTH3allii, COUATBHOTO IPU3HAHMS.
OCO3HaHI/Ie: TOTOBHOCTH (I/IJ'II/I HGFOTOBHOCTI/I) K CaAMOCTOSATCIIbHBIM HOCTyr[KaM nu I[el\/JICTBI/ISIM, OTBCTCTBCHHOCTH 3a UX pe3y.]'IBTaTI:I; TOTOBHOCTH (I/IJ'II/I
HeFOTOBHOCTI/I) OTKpI)ITO BBIpa)KaTI) 1 OTCTAanBAaTh CBOIO MMO3UITNIO U KpI/ITI/I‘IHO OTHOCUTHCA K CBOUM HOCTynKaM.

[IposiBieHne: IKOIOTUYECKOTO CO3ZHAHUS;, TOOPOKENATETHHOCTH, IOBEPUS U BHUMATEIBHOCTH K JIFOJIIM, TOTOBHOCTH K COTPYJAHHUYECTBY U JApYxKOe,
OKAa3aHUIO MTOMOIIU TeM, KTO B HEel HY>KJaeTcs; 0000IIEHHOT0, YCTOMYHUBOTO M M30UPATEIbHOTO MTO3HABATEILHOTO UHTEPECca, MHUITMATUBBI U
JT0003HATEITFHOCTH B U3YUCHUU MHUPA BEIICCTB M PEAKIIUI; IIEICYCTPEMIICHHOCTH M HACTOMYNBOCTH B IOCTHKEHHH IIEJICH, TOTOBHOCTH K TTPEOIOJICHHIO
TpYAHOCTEH; yOSXKIEHHOCTH B BOBMOXHOCTH TIO3HAHHUSI IPUPOABI, HEOOXOAUMOCTH PA3yMHOT'0 MCIIOIB30BAHUS JOCTHKEHHUM HAYKH M TEXHOJIOTHH NSt
pa3BUTHS 00IIECTBA.

YMeHue: clymars U CIbIIAaTh TapTHEpa, MPU3HaBaTh MPABO KaXI0TO Ha COOCTBEHHOE MHEHUE, IPUHUMATH PEIICHHSI C YUETOM MO3HIINIA BCeX
Y4aCTHUKOB.




YMeHue: ycTaHaBIMBATh CBSI3b MEXK/Y LIETBI0 U3YUEHHS] XUMUU U TE€M, JIJISl 4Yero OHA OCYLIECTBIIAETCS (MOTUBAMU); BHIMOIHITH KOPPUTHUPYIOLIYIO
CaMOOIIEHKY, 3aKJIFOYAIOIIYIOCS B KOHTPOJIE 32 MIPOLIECCOM M3YUYCHHSI XUMUHU U BHECEHUU HEOOXOUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX dTanam U
croco0am M3Y4eHHUs Kypca XMMHHU; BBITIOJIHATH PETPOCIIEKTUBHYIO CAaMOOLICHKY, 3aKJIFOUYAIOIIYIOCS B OIICHKE MpoIiecca U pe3yiIbTaTa H3y4deHus Kypca
XUMHUHU OCHOBHOM IIKOJIBI, TOJIBEICHUN UTOTOB HA OCHOBE COOTHECEHUS 1IeJiel U pe3yNbTaToOB; CTPOUTD KU3HEHHBIE U MPO(PECCHOHATbHbIC TIAHBI C
Y4ETOM KOHKPETHBIX COLMATBbHO-UCTOPHUECKUX, TIOUTHIECKAX U IKOHOMHYECKHX YCIOBHUI; 0CO3HABATh COOCTBEHHBIE IIEGHHOCTH M COOTBETCTBUE HX
IIPUHUMAEMBIM B )KU3HU PEIICHUSIMU; BECTH IUAJIOT HA OCHOBE PaBHOINPABHBIX OTHOUIEHUI M B3AMMHOTO YBA)KE€HHUSI; BBIICIIATh HDABCTBEHHBIN ACTIEKT
MOBEJICHUS U COOTHOCUTH IMOCTYIKH (CBOM U IPYTHX JIFOJICH) M COOBITHS C MPUHATHIMHU STHUYECKUMH HOPMaMHU: B TIpeZieNiaX CBOUX BO3ZMOKHOCTEH
POTUBOICHCTBOBATh ICHCTBUSM U BIMSIHUSIM, MTPEJICTABIISIIOIIMM YTPO3Y KU3HHU, 3J0POBBIO U 0€30MaCHOCTH JIMYHOCTH U 00IIeCTBa.

METANPEJIMETHBIE PE3YJIBTATHI

1. PeryastuBHblie YYJI
YMeHne caMocTosTeNbHO (hOPMYITHPOBATh IENTb YPOKa M CTaBUTH 3a/1a41, HEOOXOIUMBIE ISl €€ JIOCTHKEHHST; IUTAHUPOBATh CBOIO JIEATEILHOCTD U
IIPOrHO3MPOBATh €€ PE3yJIbTaThl; pad0TaTh B COOTBETCTBUU C U3YUYEHHBIMU aIrOPUTMaMU JACHCTBUIA; CBEPATh CBOU JEHCTBUS C LENbIO U, IPU
HE00XO0/IMMOCTH, KOPPEKTUPOBATh OIIMOKH CAMOCTOSATENIBHO
YMeHHe COOTHOCUTh CBOU JICHCTBHSI C INIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYLIECTBIISITH KOHTPOJIb CBOEH ACSATEIBHOCTH B IIPOLIECCE TOCTUKEHUS PE3yJIbTaTa
OIpEeAEIATh CIOCOObI IEUCTBUI B paMKaXxX MPEII0KEHHBIX YCIOBUN U TpeOOBAHUN, KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUM C U3MEHSIO LIEICS
CUTYaLUEH.
YMeHue oneHuBaTh MPABUIBLHOCTH BBITIOJTHEHUS Y4eOHOH 3a/1a4H, COOCTBEHHBIE BO3MOXKHOCTH €€ PeIICHUSI.
Bnagenue ocHoBaMM CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHUS PELIEHUN U OCYILIECTBICHHS OCO3HAHHOIO BHIOOpA B yueOHOM U ITO3HABATEIIbHOMN
JIeATEIbHOCTH.
YMeHuMe€ ILUIaHUPOBATh CBOKO AEATENBHOCTD; HAXOAUTH AJITOPUTM BBIIIOJIHEHUS [TOCTAaBICHHOM 3aa4l; OCYIIECTBIIATh CAMO- U B3aUMOKOHTPOJIb IIpoLiecca
BBITTOJIHEHHS! SKCIIEPUMEHTA U KOPPEKLIUIO CBOEH JI€ATEIbHOCTH; CAMOCTOSITEIHHO OQOPMIISIT OTUET, BKIFOUAOLINH ONKUCAaHUE HKCIIEPUMEHTA, €T0
pe3yJabTaTOB U BBIBOJIOB.

2. ITosnaBarteabHbie YV /I
YMeHue co3iaBaTh, IPUMEHATh U IPe0OPa30BbIBATH 3HAKU M CUMBOJIBI, MOJEIN U CXEMBI JUIsl PELIeHUs] y4eOHbIX U TO3HABATENIbHBIX 3a/1a4.
YMeHue ornpenenats NOHATHsI, CO3/1aBaTh 0000IIEHNS, YCTaHABINBATh aHAJIOTUH, KJIacCU(UIIUPOBATh, CAMOCTOSTEILHO BEIOUPATh OCHOBAHUS U KPUTEPUHU
JUIs KJaccu(pUKaIK, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTD JIOTHYECKOE pacCykJIeHHe, yMO3aKItoueH!e (MHAYKTUBHOE, JIeTyKTUBHOE,
10 aHAJIOTHH) U JAeNIaTh BHIBOBI.
YMeHue caMoCTOSITeNTbHO IPOBOIUTH HAOIOACHNUS; MCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA JIJIs peIlIeHUs YUeOHBIX 1 MTO3HAaBaTENIbHBIX 3a/1a4;
(opMynHpOBaThH BHIBOJIBI.
YMeHue cTpyKTypHpoBaTh U IpeoOpa3oBbIBaTh HH(GOPMALIKIO U3 OAHON (OPMBI B IPYT'YIO (ACHEKT CMBICIIOBOTO YTEHUS).

3. KommynukatuBHbie YY/I
YMeHne opraHu30BBIBaTh y4€OHOE COTPYTHUYECTBO M COBMECTHYIO JICSITEIIBHOCTD C YUUTEIEM M CBEPCTHHUKAMH, padOTaTh WHIAWBUAYAIHHO U B TPYIIIE:
HaxOoJIUTh OOIee PEIICHHe W pa3peniaTh KOHQIHMKTHI HAa OCHOBE COTJIACOBAHUS TO3WIMNA M ydeTa HMHTEpecoB; (OpMYIUPOBaTh, apryMEHTHPOBATh W
OTCTaMBaTh CBOE MHEHHE.
YMeHHe CTpOUTh peueBhl€ BBHICKA3bIBAaHMSI B YCTHOW M MHCHbMEHHOW (popMme; BECTH AUAJOT U y4aCTBOBATh B JIUCKYCCHUM JJIS BBISBICHUS Pa3HBIX TOYEK




3peHHS Ha pacCMaTPUBAEMYI0 HH(OPMAIIHIO.

Il. COAEP’)KAHUE YYEBHOI'O ITIPEIMETA: XUMMSI (8 — 9 kiacces)

8 KJIACC (2 4 B Heeio, Bcero 68, n3z Hux 4 yaca — pe3epBHOe BpeMsi)

Tema 1. HauajibHble MOHSTHS M 3aKOHBI XUMuH (214)
(mo6aBJieH 1 yac U3 pe3epBHOI0 BpeMeHH)

Tena u BemectBa. CBOWCTBA BEIIECTB. DTAJIOHHBIE (PU3NYECKUE CBOMCTBA BEIeCTB. Marepualibl U MaTepuaioBefieHne. Poiib XUMUU B JKU3HU
coBpeMeHHoro obmiectBa. OTHOLIEHHE O0IIECTBA K XUMHU: XeMOPHIUS U XeMOPOOHsL.
Metoast uzyuyenust xumun. Habmonenue. Jxcriepument. MonenupoBanue. Moienn MaTepralibHbIe U 3HAKOBBIE WJIM CUMBOJIBHEIE.
I"a3e1. XKuaxoctu. TBEpasie BenecTBa. B3aumHuble nepexoibl MEXKIY arperaTHbIMU COCTOSIHUSIMM BEILLIECTBA: BO3TOHKA (CyOinumarius) u aecyoaumanus,
KOHJICHCALIUsl U UCTIApEHUE, KPUCTAIUIN3alUs U TUIaBJICHUE.
dusnyeckue sBiIeHUS. UNCThIC BEIIECTBA MU CMECH. | OMOTCHHBIE M TeTeporeHHbie cmecu. CMecu razooOpasHbie, Xuikue u TBEpAbIC. CrocOObI
pasfenieHus CcMeceil: TeperoHka, WM JUCTWUIALMSA, OTCTauBaHue, (UIbTPOBaHHE, KPUCTAIIM3allMs WIM BbIIApUBaHHE. XpoMaTorpadus.
[TpumeHeHne 3TUX crocoO0B B T1a0OPAaTOPHOM MPAKTHKE, HA TIPOU3BOJICTBE U B OBITY.
XUMHUYECKHUE 31EMEHThL. ATOMBI U MOJIEKYJIbl. IIpocThie U ci0KHbIE BelecTBa. AJUIOTPONUS Ha puMmepe Kuciaopoaa. OCHOBHBIE MTOJIOXKEHUS aTOMHO-
MoJieKyJsipHoro yueHus. Mlonsl. BemecTBa MOEeKyIsipHOTO U HEMOJIEKYJISPHOTO CTPOEHUSL.
3Haku (CHMMBOJIBI) XMMHYECKUX 3JeMeHTOB. MHdopmanus, KOTOpyr0 HECYT 3HAKM XHMHUYECKHX SJEMEHTOB. DTHUMOJIOTHS Ha3BaHHM HEKOTOPBIX
XUMHUYECKUX d1eMeHTOB. [lepronnueckas tabiuia xumuaeckux 3yeMenToB J[. . MenneneeBa: KOpOTKONIEPUOAHBIA U NTUHHONIEPUOIHBIN BapUAHTHI.
ITepuone! u rpynmnsl. ['1aBHas u mobouHas moArpynmnsl, Wik A- u b-rpynnel. OTHOCHTeNbHAs aTOMHAs Macca.
Xumnyeckue popmynsl. UHaekcsl u koddduunentel. OTHOCUTENBbHAS MOJIEKyJIspHas Macca. MaccoBasi 10711 XUMHUYECKOTO AJIEMEHTA B COETUHEHUH.
WNudopmanus, KOTOpyro HecyT Xxumuueckue ¢popmyisl. BagentHocTs. CTpykTypHbIE GOpMYIbl. XUMUYECKHE 3JIEMEHTHI C TOCTOSIHHOM U MepeMeHHOMN
BaJICHTHOCTBIO. BBIBOJ (popmynsl coeauHeHHs] Mo BajeHTHOCTH. OrmpeneneHue BaJ€HTHOCTH XUMHUYECKOIO 3JIeMEHTa Mo (opmyne BellecTsa.
CocraBiieHnEe Ha3BaHNUI COEIUHEHUH, COCTOSALINX U3 JBYX XMMHUYECKUX JIEMEHTOB, 10 BaJICHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTAaBa BELIECTB.
XuMmuueckue peakuuu. PeareHTbl M npoaykThl peakuuu. [Ipu3HAKM XMMHUYECKMX peaknui. YCIOBHS MX IPOTEKaHUs M IpekpamieHus. Peakuun
rOpeHHsl. DK30TEPMUYECKUE U SHIOTEPMUUECKHUE PEAKIIUH.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHHsA. CocTaBlieHne XMMUYECKUX ypaBHeHUH. MH}opmanus, KOTOpyr0 HECET XMMHUYECKOE
YpaBHEHHUE.
Knaccudpukanus XMMHYECKMX peakIuil MO COCTaBy M YMCIY PEareHTOB U NPOAYKTOB. THUMBI XUMHUECKHUX peakiuidl. Peakuuu coeanHeHus,
pasnoxeHus, 3aMelieHns 1 ooMeHa. Karanuszaropsl u katamus.
JdemMoHcTpauuu
Komnekuust MarepuanoB U U31€IUI U3 HUX.
Mopenu, Ucroib3yeMble Ha ypoKkax (pu3uKH, OMOJIIOTUH U reorpadui.
OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIEIN HEKOTOPHIX XUMHUUECKUX BEIIECTB.
Mopenu KpUCTAIIIMYECKUX PELIETOK.




CoOupanue npudopa ass MoJIydyeHusl raza U IpoBEpKa €ro Ha FepMETUYHOCTb.

Bosronka cyxoro ipaa, oga Wi HapTaauHa.

ArperaTHble COCTOSIHHSI BOJBI.

Pa3znenenue 1ByX HECMEIIMBAIOIIMUXCS )KUIKOCTEN € TOMOLIBIO ACIUTEILHON BOPOHKH.
JMcTIIIATOp U ero pabora.

VYcranoBka 1 puiabTpoBaHus u €€ padboTa.

YcraHoBKa JUIsl BRITApUBAHUS U €€ padoTa.

Komnexmus ObITOBBIX TPUOOPOB AJIst (GHIIBTPOBAHHS BO3IYXA.

Paznenenue kpacsiero BemiecTsa omactepa ¢ ITOMOIIbI0 OyMaKHON XpoMaTorpagpu.
Mogenu aquIoTpONHBIX MOAU(UKALINI YTIepoia U CephbI.

[Tonyuyenue o30Ha.

Hoprpers: 1. 5. Bepriennyca u JI. . Menpeneesa.

Koporkonepuoanslii 1 JUIMHHONEPUOAHBIN BapuaHThl [lepuonudeckoii cuctemsl . . Menneneesa
KoHcTpynpoBanue mapocTep:KHEBBIX MOAEIEH MOJIEKYI.

Annapat Kunmna.

Paznoxenue buxpomara aMMOHHS.

I'openue cepbl 1 MarHUEBOM JIEHTHI.

[Toptperst M. B Jlomonocosa u A. JI. JlaByasbe.

OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS! MAcChl BEILIECTB.

I'openune docdopa, pacTBopeHre NpoAyKTa TOPEHHSI B BOJE U UCCIIEI0BaHUE MOTYYEHHOIO PACTBOPA JAKMYCOM.
B3anMozeincTBre COISTHOW KUCIIOTHI C IIMHKOM.

[Monyuenune runpoxcuna meau(Il) u ero paznoxkeHue Npu HarpeBaHUU.

JlaGopaTopHbie ONBITHI

CoNoUA~AWNE

O3HakoMJIEHHE ¢ KOJUIEKIIUen 1a00paTOpHOM MOCYIBI.

IIpoBepka nmpubopa AJis MOJTy4yeHUs Ta30B Ha TEPMETUYHOCTD.

O3HakoOMJIEHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMH TPAHUT.

[IpuroTtoBneHue reTeporeHHoON cMecH MOPOILIKOB CEPbI U JKEJe3a U UX pa3/IeiIeHHE.

B3aumopeiicTBue pacTBOPOB XJIOPUIOB U MOIUIOB Kallksl C paCTBOPOM HHUTpaTa cepedpa.

[Tonyuenune runpoxcunaa meau(Il) u ero B3anMoeiicTBIE ¢ CEPHOM KUCITOTOM.

B3auMogeiicTBre pacTBopa cobl ¢ KUCIOTOM.

[TpoBepka 3aK0HA COXpPAHEHUST MACCHI BEIIECTB HAa MPUMEPE B3aUMOICUCTBHS MIETOYH U KUCITOTHI.
[IpoBepka 3aKkOHa COXpPaHEHHSI MACChI BELIECTB HA MMPUMEPE B3aUMOAeHCTBHs mEnoun u conu xemnesa (I11).

10 Paznosxenune mepokcuaa BOIOpoO/Ia ¢ MOMOIIBI0 okcuaa Mapradma (I1V).
11. 3amemnieHue xene3oM MeId B MEIHOM KyTopoce.
IIpakTHyeckne padoTsl



1. 3HAKOMCTBO C JIa0OpaTOpPHBIM 00opyaoBaHueM. [IpaBuina TeXHUKHM 0€30MMaCHOCTH TIPH paboTe B KabnHeTe XuMuu. HekoTopbie BUIBI padoT.
2. Amnaim3 ouBsl (aHajor paboTel «OUNCTKA IOBAPEHHOW COJIHY).

Tema 2. BaxkHelimme npeacTaBuTe M HeOPraHuyecKux BemecTs. KosmnuecrBeHHbie oTHOIIEHUs B XuMuu (18 4)
CocraB Bo3nyxa. [ToHsatue 00 00bEMHON 1071¢ () KOMIIOHEHTA MPUPOJIHOM Ta30BOM CMeCH — Bo3jayxa. Pacuér 00béMa KOMIIOHEHTa Ta30BOM
CMECH TI0 €ro 00BEMHOM J10J1€ M HA00OPOT.
Kucnopon. Ozon. Ilomydyenne kuciopoma. CoOupaHue W pacro3HaBaHUE KHUCIOpoJa. XWMHUYECKHE CBOMCTBA KHCIOPOJA: B3aWMOJICHUCTBHE C
MeTaJlJIlaMH, HeMEeTaJlJIaMU U CIIOKHBIMH BellecTBamMu. [Ipumenenue kucinopoaa. KpyroBopot kuciaopojia B mpupoe.
Oxcunpl. O6pazoBaHue Ha3BaHUK OKCHIIOB MO uX ¢opmynam. CocraBienue GopMya OKCHIOB IO MX Ha3BaHUsAM. lIpeacTraBuTenu OKCHIOB: BOJa U
YTJIEKUCIBIN Ta3, HerameéHas U3BeCTb.
BO[[OpOI[ B IIpHUPOAC. duznyeckre 1 XUMHUYECKHE CBOMCTBA BOAOpOaa, €ro IOJIy4YCHUC U IIPUMCHCHUC.
Kucnotsl, ux cocraB u knaccuduxanus. Muaukaropsl. Tabmuna pactBopumoctu. ConsiHasi U cepHasi KUCJIOTHI, X CBOIMCTBA U MPUMEHEHUE.
Comnm, X cocTaB ¥ Ha3BaHUs. PacTBOPUMOCTH COJIeil B BOJIE.
[IpencraBuTenu conei: XJIopu HaTpHs, kKapOoHAT HaTpus, hocdar Kalblus.
[Tocrosinnas ABoraapo. KomnuectBo BemiectBa. Momab. MousipHas macca. KpaTHble eMHUIIBI U3MEPEHUS] KOJUYECTBA BEIIECTBA — MUJLIUMOJIb U
KHJIOMOJIb, MUJUIUMOJISIPHAS. M KWJIOMOJISIPHAsi MacChl BEILIECTBA.
Pacuérbl ¢ ncrosib30BaHUEM MOHITHH «KOJIMYECTBO BELIECTBA», «MOJIIPHAS Maccay, «I1OCTOSHHAs ABOTapo».
3akon ABorajzipo. Momsipablit 006EM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS ITIOTHOCTH OHOIO ra3a 1Mo APYromy.
KpaTHble eauHUIIBI U3MEPEHNS — MUJUIMMOJIAPHBINA U KUJIOMOJIIPHBIA 00BEMBI Fa3000pa3HbIXBEIIECTB.
Pacu€rthl ¢ ncmonb30BaHUEM MOHITHI «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00beM ra30By, «IIOCTOSIHHAS ABOTaIpO».
Pacuérsl ¢ ncnosib30BaHUEM MOHATHH «KOJMYECTBO BELIECTBA, «MOJIIPHAS Maccay, «MOJIIPHbIA 00BEM ra30B», «4UCiI0 ABOTaIpoO».
I'uapocdepa. KpyroBopoT Boab! B pupojie. PU3nuecKkue 1 XMMUYECKHE CBOMCTBA BOJIbI: B3aUMOJICHCTBHE C OKCUAAMHU.
OcHoBaHus, WX cocTaB. PacTBOpMMOCTh OCHOBaHWN B Bojie. M3MeHeHHWe OKpacKu WHIMKATOPOB B IIEIO04YHOM cpene. [lpencraBurenu mienodvei:
THIPOKCH/IBI HATPUS, KU U KaJIbITHS.
PactBopurens u pacrBopéHHoe BeniecTBO. PacTBopsl. PacTtBopenune. I'mapatel. MaccoBas 10y1s1 pacTBOPEHHOTO BemiecTBa. Pacuérel, cBsA3aHHBIE C
WCIIOJIb30BAHUEM MOHATUS «MACCOBas J0JII pACTBOPEHHOTO BELIECTBAY.
JdemMoHcTpanuu
0 Omnpenenenue conepkaHnus KUCIOPOAA B BO3yXE.
[Tonydenune kuciaopoa pa3ioKeHUEM IepMaHTraHaTa Kajaus U IepoKcua BOA0OPOa.
Cobupanue METOIOM BBITECHEHHS BO3/TyXa U BOJIBI.
Pacno3naBanue kucioposa.
I'openune marnusi, xenesa, yris, cepsl 1 pocdopa B Kuciopoe.
Konnekuust okcuios.
[Tonyyenue, cobupanue 1 pacro3HaBaHHE BOJIOPOJIA.
I'openue Bogopona.
BzaumopetictBue Bogopona ¢ okcugom meau (11).



e KouteKius MUHEpaJIbHBIX KHACIIOT.
e [IpaBuio pa3baBieHus: cepoil KUCIOTHI.
o Kouekius conen.
e Tabiuua pacTBOPUMOCTH OCHOBAHHI, KHUCIIOT U COJIEH B BOJE.
e HekoTopble MeTallIbl, HEMETAJIJIBI U COEAMHEHUS KOJIMYECTBOM BEIIECTBA B | MOJIb.
e Moaens MosipHOTO 00BEMA ra3000pa3HbIX BEIIECTB.
o Kouieknusa OCHOBaHUM.
JlaGopaTopHbIe ONBITHI
12. IlomyTHEHUE N3BECTKOBOM BOJIbI IIPH MPOMYCKAHUHU YTIIEKUCIIOTO rasa.
13. IMomy4enue BoAOPOIa B3aUMOICHCTBUEM ITMHKA U COJISTHON KHACIOTHI.
14. Pacrio3HaBaHue KUCIOT UHAUKATOPAMH.
15. 3meHeHmne OKpacku UHAMKATOPOB B IIETIOUYHOU CpEJIe.
16. O3HakomiieHHEe € MpenapaTamMd JOMallHEW WM MIKOJIBHOW alnTeYKu — PACTBOPAMU MEPOKCHAA BOJOPOJAA, CIHUPTOBOM HACTOMKH HOJA U
HaIIATBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl

3. [Tonyuenue, cobupanue U pacrio3HaBaHUE KUCIOPOAA.
4, [Tosyuenue, cobupanue 1 pacrio3HaBaHUE BOJIOPO/A.
5. [TpuroTtoBneHne pacTBOPOB COJIEH C UX 3a/laHHOM MAacCOBOM JOJIEH.

Tema 3. OcHOBHBIE KJIacChl HeOPraHnyeckux coequnenui (10 1)

O06o01enue cBeeHni 00 OKCHaax, X KiaccupUKaIi, Ha3BaHUsIX U cBOMCTBax. CriocoObI MOMYYEeHHS] OKCHUIOB.

OcHoBanusl, UX Kiaccudukamms, Ha3BaHUS M CBOICTBa. B3auMopeilicTBHe C KHUCIOTaMH, KHCIOTHBIMH OKCHIAMH U CONIIMU. Paznoxenwue
HEpAacTBOPUMBIX OCHOBaHMM. CrIOCOOBI MOTy4eHNsI OCHOBAaHUH.

Kucnotel, wux kmaccupukanus u HazBaHusa. OOmMe XUMHYECKHE CBOMCTBa KHCIOT. B3anMmojeicTBHe KHCIOT C MeTaUIaMu.
DNEeKTPOXUMHUYECKUN Psiji HAMPSOKEHUM MeTalioB. B3anmonelcTBre KUCIOT ¢ OKCHJIaMHU METaJUIoB. B3amMojelcTBHE KHUCIOT C OCHOBAHMSIMU —
peaxius HelTpanu3auu. BzaumoeiictBue Kuciot ¢ consamu. [Tomyuenne 6€CKUCIOPOAHBIX U KUCIOPOCOIEPKAIINX KHCIIOT.

Comm, ux knaccudukanus u cBoricTBa. B3anumosencTsue coneit ¢ MetamiamMu, 0COOCHHOCTH 3TUX peakiuil. BzaumoneicTBue coseit ¢ ComsMu.
I'eneTnueckue psabl MeTauia U HeMeTauia. ['eHeTnyeckas CBsi3b MEK/y KjlacCaMy HEOPraHUYECKUX BELIECTB.
JlabGopaTropHbie ONBITHI

17. B3aumoeiicTBHE OKCH/Ia KaJIbIUs C BOJOM.

18. [TomyTHEHNE N3BECTKOBOM BOJIBI.

19. Peaxnus HelTpanu3anuu.

20. IMonyuenue ruapokcuna meau (1) u ero B3auMoieiicTBIE C KHCIOTO.

21. Pa3noxxenue ruapokcuna meau (I1) npu HarpeBanum.

22. B3anmoelicTBre KUCIOT ¢ METAJUIaMH.

23. BzauMoielicTBHUE KUCTIOT C COJISIMHU.



24. O3HaKOMIIEHHE C KOJUIEKIIMEH COIEM.
25. B3anmosetictue cynbdara meau (I1) ¢ sxxenesom.
26. B3aumoielicTBrE COJIEH C COISIMU.
27. I'enernueckas CBsI3b Ha MIPUMEPE COCTMHEHUIN MEIIH.
IIpakTuyeckue padoThl
6. Pelienne skCiepUMEHTANIbHBIX 3a7a4.

Tema 4. [lepuoguuecknii 3axon u [lepuoanueckas cucrema xumudeckux 3j1eMmeHToB /I. . MeHnaesieeBa u cTpoenune aroma (8 4)
EctecTBeHHbIE ceMeiicTBa XUMUYECKUX DJIEMEHTOB: LIEJIOYHbIC U HIEIOYHO3EMEIbHbIE METAILIbl, TAJIOT€Hbl, HHEPTHBIE (0JIarOpOIHBIC) ra3bl.
AmdoTepHOCTb. AM(DOTEPHBIE OKCUIBI U THUIIPOKCHIBI. KOMITIEKCHBIE COMH.
Otxkpeitue JI. M. MenneneeBbim Ilepuoanueckoro 3akoHa u cozanue uM [lepruoauueckoit CUCTEMbI XMMUYECKUX 3JIEMEHTOB.
AToMBI Kak (hopMa CyIIeCTBOBAHUSI XMMHUECKHUX 3J1eMeHTOB. OCHOBHBIE CBE/ICHUS O CTPOSHUH aTOMOB. J[0Ka3aTenbCcTBa CIOKHOCTH CTPOCHHS
aromoB. OnbITel Pesepdopraa. [ImanerapHast Mosienb CTpOSHHS aTOMA.
CocraB aTOMHBIX sJI€p: TPOTOHBI, HEUTPOHBI. OTHOCUTENBbHAS aTOMHAsI Macca. B3auMOCBsA3b NOHATUN «IIPOTOHY», «HEUTPOH», KOTHOCUTEIIbHAS
aTOMHasi Maccay.
Mukpomup. OnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX YpPOBHEW aTOMOB XuUMHUYECKHX 3jeMeHTOB NeNe 1-20. Ilonsitue o 3aBepuieHHOM
JJIEKTPOHHOM YpPOBHE.
W3otonbl. @usnyeckuit cMpicn cuMmBoiuku llepuoanueckoit cucrtemsl. CoBpeMenHas ¢popmynupoka [lepuoguueckoro 3akona. M3menenus
CBOMCTB 3JIEMEHTOB B IIEPUOAAX U IPyNIaxX, KaK QYHKIMS CTPOEHUS JJIEKTPOHHBIX 000JI0YEK aTOMOB.
XapakTepucTuKa 3JeMEHTa-MeTallla U 3JIeMEHTa-HeMeTaula 1o UX mnoJjiokeHuto B Ilepuogumueckoil cucreme xumuyeckux snemeHtoB Jl. U.
Meneneesa.
JdemoHcTpanuu
e Pasnuunbie GopMbI TAOIUIL TEPHUOTUUECKON CHCTEMBI.
Mogenuposanue nocrpoenus Ilepuonnueckoi cucreMsl 1. 1. Menneneesa.
e Mojenu aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
e Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 epro/0B
JlaGopaTopHbIe ONBITHI.
28. [Tomyyenue am(poTEpHOTO TUIPOKCHAA U UCCIIEIOBAHUE €TI0 CBOMCTB.

Tema 5. Xumnueckasi cBsizb. OKMCJINTEIBLHO-BOCCTAHOBUTEIbHBbIE peakuuu (11 4)
(m06aBJIeHBI 3 Yac U3 pe3epBHOIO0 BPEMEHH)

Honnast xumuueckast cBs3b. MoHBI, 00pa3oBaHHbIE aTOMaMH METaNIOB M HeMeTasioB. CxeMbl 00pa30BaHUS MOHHOM CBSA3M ISl OMHApPHBIX
coenuHeHuil. VloHHBIE KpHCTAITIMUECKUe PEeIIETKU M (pu3nyeckre CBOMCTBA BEIIECTB ¢ ATUM THIOM peméTok. [lonsatue o GopmynbHON eauHune
BElIEeCTBA.



KoBaneHTHass XxuMuyeckas CBsA3b. OJEKTPOHHbIE U CTPYKTypHble (opMmynbl. KoBaneHTHas HemosspHas cBA3b. Cxembl 00pa3oBaHMs
KOBAJICHTHOM CBS3M JJIsi OMHAPHBIX COEAMHEHHHA. MOJIEKYNIsipHbIE M aTOMHBIE KPUCTAJUIMYECKHE PEHIETKHU, U CBOMCTBA BEIIECTB C STHM THIIOM
pEUIETOK.

DIEeKTPOOTPUIATEIBLHOCTD. Psif anekrpoorpunarensHocTd. KoBaneHTHas mnoisipHas xumuueckas cBs3b Jlumonb. Cxembl 00Opa3oBaHUs
KOBQJIEHTHOM MOJISIPHOM CBSI3U /17151 OMHAPHBIX COEIMHEHUH. MONeKyIIpHble U aTOMHbIE KPUCTANINYECKUE PEIIETKH, CBOMCTBA BELIECTB C TUM THUIIOM
PELIETOK.

Mertanmnnueckass XMMHUYECKas CBsI3b M METAJUIMYECKas KpUCTaJIMYecKas pemérka. CBolcTBa BEHIECTB C ATUM THIIOM peml€Tok. Ennnas
IIPUPOJAa XUMUYECKUX CBS3EH.

Crenenp okucineHus. CpaBHEHUE CTENEHU OKUCIEHUS M BaneHTHocTH. IlpaBuia pacuéra creneHell okuciaeHHs NO (OpMysiaM XHUMHUYECKUX
COETUHEHUH.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OnpeneneHne cTeneHel OKUCIeHUs sl 3JIEMEHTOB, 00pa3yroIMX BELIECTBA Pa3HbIX KJIACCOB.
Peakiium moHHOro OOMEHa M OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBbIE peakiMu. OKHUCIAMTENb M BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBJICHHME.
CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METO/I0M 3JIEKTPOHHOT0 OaaHca.

JdeMoHcTpannmn

Buneodparments! u cnaiasl «MloHHas XUMUYECKas CBSA3bY.

Komrekuyst BemecTB ¢ HOHHOM XMMHYECKOH CBSI3bIO.

Mozenu HOHHBIX KPUCTAJUINYECKUX PEIIETOK.

Buneogparments! u cnaiiibl «KoBajeHTHas XUMUYECKas CBSI3b».
Komrekuyst BemecTB MOJIEKYJIIPHOTO U aTOMHOT'O CTPOCHHSI.

Monenn MONEKyISpHBIX U AaTOMHBIX KPUCTAINIMYECKUX PEIIETOK.
BuneogparmenTs! u cnaiiipl «MeTananueckasi XMMHUUECKas CBSI3b.
Komneknus «MeTtaibl ¥ CIUIaBbD.

B3aumozeiicTBre 1MHKA C Cepoi, COMSTHOM KUcmoTou, xyopuaom meau(I).
l'openune maruus.

B3anMopeincTere XJIOpHOU M CEpOBOIOPOIHOM BOJIBI.

JlaGopaTopHble ONBITHI

29 M3roroBieHne MOAEIH, WITFOCTPUPYIOLIEN CBOWCTBA METAITIMYECKOMN CBA3H

9 KJIACC (2 4 B Heeno, Bcero 68)

Tema 1. IloBTOpenne u 00001IeHHe CBeAeHUI M0 Kypcy 8 kiaacca (5 4)
bunapusie coenunenus. Okcuapl coneobpasyromme U HecoleoOpasyromme. ['MAPOKCHABI: OCHOBaHUS, aM(poTepHbIe, KUCIOTh. CpeaHue, KHUCIbIE,
OCHOBHBIE COJIU.

O0o01IeHne CBEICHU O XMMHMUYECKUX peakiusax. Kimaccudukanus XUMHUYECKHUX PEaKIMi MO0 pa3IUYHbBIM OCHOBAHMSIM: COCTaBY M YHCIY
pearupyromux M 00pa3yIoIUXCs BEMIECTB, TETUIOBOMY 3¢ (deKTy, HampaBlICHUIO, M3MEHEHHIO CTENEHEW OKHMCICHUS DSJIEMEHTOB, 00pa3yoIIHMX
pearupyromue BenecTna, (hase, HCIOIb30BaHUIO KaTaln3aTopa.



[TonsiTHE O CKOPOCTH XMMHUYECKON peakunu. PaKkTopshl, BIUSAIOMIME HA CKOPOCTh XUMUYECKUX PEAKLUN: MIPUPOJA PEarupyrolnx BEMECTB, UX
KOHIICHTpaLUs, TeMIIepaTypa, IUIOLaab COIPUKOCHOBEHUs, HAIMYue Karanusaropa. Karamms.
JdemoHcTpauuu
O3HaKOMJIEHHE € KOJUIEKLUSAMU METAJIJIOB U HEMETAJIJIOB.
O3HaKOMJIEHHE C KOJUIEKLUAMU OKCUOB, KUCIIOT U COJIEH.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT PUPObl PEATUPYIOIINX BELIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT KOHLIEHTPALMK PEArupyoluX BEIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMU OT ILIOIAIN CONPUKOCHOBEHUS PEArMpyIOIINX BEIIECTB («KUIISALIUI CII0M»).
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT TEMIIEPATyphl pearupyroLINX BELIECTB.
JlabGopaTropHbie ONBITHI
B3anmoaeiicTBre aMMHaKa U XJ0pOBOJIOPOIA.
Peakuus HeliTpanuzanuu.
Habmronenue termnoBoro 3¢ ¢dexra peakiui HeHTpaIn3annu.
B3aunmopeiicTBre cepHoit Kuciaothel ¢ okcuaom menu (11).
Paznoxenne nepokcua BOAOPOAa ¢ TIOMOIIBIO KaTajia3bl KapTodes
3aBHCHUMOCTh CKOPOCTH XHMHYECKOW peaklMH OT MPUPOJbI PEarupyrolINX BEIIECTB Ha MPHUMEpPE B3aUMOJEHCTBUS PACTBOPOB THUOCYIb(aTa
HaTpUs U XJiopuaa Oapusi, THOCyIb(aTa HATPHUs U COJITHON KUCIOTHI.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMU OT MPUPOJIbl METAIIJIOB IIPU UX B3aUMOAEHCTBUU C COJISTHOM KHCIIOTOM.
3aBUCUMOCTbh CKOPOCTH XUMUYECKON PEAKLUU OT MPUPOIbI KUCIIOT MPU B3aUMOJICUCTBUH UX C KEJIE30M.
3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIK OT TEMIIEPATYpBHI.
10 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUHN OT KOHIICHTPAIIUH.
11. 3aBucCUMOCTb CKOPOCTH XHMUYECKOW PEaKUH OT IJIOIIA U COIPUKOCHOBEHUS PEarupyroInX BEIIEeCTB.
12. 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluy OT KaTalau3aTropa.

oo wdE
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Tema 2. XumMHu4ecKue peakiiiu B pacTBOPax 371eKTpoanTos (10 49)

[Tonsitie 00 SIEKTPOIUTHYECKON TUCCOIUAIUU. DJIEKTPOIUTHI W HEDJICKTPOIUTHL.. MEXaHH3M JAUCCOIUALNUA HJIEKTPOJIUTOB C PA3TUYHBIM
xapakTtepoM cBs3u. CTEeNeHb ANEKTPONUTHYECKOM qucconuanui. CHUIIbHbBIE U c1a0ble SJeKTPOIHUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUU DIICKTPOTUTHYECKON nuccornuanuu. Kinaccudukanys noHOB M UX CBOMCTBA. KHUCIOTHI, OCHOBAHMS M COJH Kak
aneKkTponuThl. X knaccudukamus u quccoryanusi.

OO0me XMMHUYECKHE CBOWCTBA KHCIOT: M3MEHEHHE OKPACKW WHIWKATOPOB, B3aMMOJICUCTBHE C METa/UIAMH, OKCHAAMH U THAPOKCHIIAMHU
METAJIJIOB U COJIIMU. MOJNIEKyIIIpHbIe U MOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPAaBHEHHS PEaKIIUH.
XHUMUYECKUH CMBICIT COKPAIIEHHBIX YPABHEHHI. Y CIIOBUS MPOTEKAHUS PEAKIUN MEXAY IEKTPOIUTAMH 0 KOHIA. Ps/1 aKTHBHOCTH METAJIJIOB.

OO01re XMMHUYECKHUE CBOMCTBA IIEIOYEH: B3aMMOICHCTBHE C KHCIOTaMHU, OKCHJAMHM HEMETauioB, coisMu. OOIue XMMUYECKHE CBOMCTBA
HEpPAaCTBOPUMBIX OCHOBAHUI: B3aMMOJECHCTBHUE C KUCIOTAMH, PAa3JI0KEHUE ITPU HArPEBAHUU.

OO0muye XMMHYECKHe CBOMCTBA CPEIHUX COJICH: B3aMMOJICHCTBUE C KUCIOTaMH, IIEIOYaMH, CONIIMU U MeTallaMu. B3auMmoaeicTBrue KUCTBIX
COJICH CO IenoYaMH.



['uaponms, kak 0OMEHHOE B3aMMOJICHCTBHE CoJiel ¢ BOJOW. [ MapOIn3 COMM CHIILHOTO OCHOBAHUSA M CJIA00# KUCIIOTHI. [ Mapomau3 conu cmaboro
OCHOBaHHMS U cuiibHOU KucaoThl. [lkama pH.
CBolicTBa KUCJIOT, OCHOBAHUM, OKCHJIOB U COJIEH B CBETE€ TEOPUH AJIEKTPOIUTHUECKON NUCCOLMALNU M OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX

peaKuui.
JdemoncTpanmu.

e lcnbITaHue BEUIECTB M UX PACTBOPOB HA JEKTPOIPOBOAHOCTD.

e 3aBUCHUMOCTb JIEKTPOMPOBOIHOCTH YKCYCHOM KHCIIOTHI OT KOHLIEHTPAIUH.

e JIBMXKEHHE OKPAIICHHBIX HOHOB B DJIEKTPUICCKOM TIOJIC.

e OrmnpeneneHue XxapakTepa Cpeibl B pacTBOpax CoJie.
JlaGopaTopHbIie ONbITHI.

13. JQuccouuanus cinalbixX 3JIEKTPOIUTOB HAa IPUMEPE YKCYCHOU KHCIOTHI.

14. VIzmenenne OKpacku UHANKATOPOB B KUCIIOTHOM Cpeie.

15. Peaknus HelTpaiu3aluy pacTBOpa MIENOUH PA3TMUYHBIMU KUCIOTaAMH.

16. [Monygyenne ruapoxcun a meau(ll) u ero B3anmoaeiicTBre C pa3nUYHBIMU KHCIOTAMH.

17. B3aumoeiicTBre CHIIBHBIX KHCIOT ¢ okcumom meau(ll).

18. B3aumoeiicTBHE KUCIIOT C METaJIIaMHU.

19. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

20. [Tomyuenne CTyAHS KDEMHHEBOMN KHCIIOTHI.

21. KauecTBeHHas peakius Ha XJIOPUJI-WIH CyTb(aT-uOHbI

22. VI3aMeHeHne OKpacKy WHAUKATOPOB B MISIIOYHOH Cpejie.

23. BzaumoseiicTBre MIeNOUYeH C YIIIEKUCIBIM Ta30M.

24. KavecTBeHHas PeaKIUs HA KATHOH aMMOHHUSI.

25. [Nonmyuenne ruapokcuaa menu(ll) u ero pasnoxenue.

26. BzanmotelicTBre KapOOHATOB ¢ KHCIIOTAMHU.

27. Tlonyuenwue ruapokcuaa sxenesa(lll).

28. BzaumoeiicTBue xenesa ¢ pactBopoM cynbdara meau(ll)
IIpakTnyeckune padoTnl
1. CBoiicTBa KHCIIOT, OCHOBaHUM, OKCHUJIOB U COJIEH B CBETE TEOPHH DIIEKTPOJIUTHUECKON TUCCOIUAIIMN U OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKITHil

Tema 3. HeMeTa/sibl M UX coefUHEHUS (25 1)

CrpoeHre aTOMOB HEMETAUIOB M MX MNosokeHue B Ilepmonnueckoil cucreme. Psn anekrpoorpunarenbHocTu. Kpucramumueckue peéTku
HEMETAJJIOB — MPOCTHIX BeliecTB. Aiorponus U e€ npuuuHbl. Ousndeckue cBoiicTBa HeMeTasioB. OO0IIHMe XMMHYECKHE CBOMCTBA HEMETAJIIOB:
OKHUCIIUTENBbHBIE U BOCCTAHOBUTEIIBHBIE.

["anmoreHsl, CTpoeHHE HMX aTOMOB U MoOJeKyld. PU3NYecKue W XUMHUYECKHE CBOICTBA TajloreHOB. 3aKOHOMEPHOCTH H3MEHEHHUs CBOWCTB
rajJJoreHOB B 3aBUCUMOCTH OT MX NojokeHus B llepmommnueckoil cucreme. HaxokIeHue rajaoreHoB B NPHUPOAE M UX IOJIydYE€HUE. 3HAUEHUE U
IIPUMEHEHHE TaJIOT€HOB.



["amoreHoBOOPO/IBI U COOTBETCTBYIOIIME KM KHUCJIOTHI: IJIABUKOBas, COJIAHAas, OpPOMOBOJOpPOJAHAs, HOAOBOAOPOAHAs. [ 'ajoreHuabl.
KagecTBeHHBIE peakIiuy Ha TaIOreHUA-UOHEI. [IpuMeHeHne COeIMHEHU TaIOreHOB U UX OMOJIOTHYECKas POJIb.

O6mas xapakrtepuctuka sneMeHToB VIA-rpynmnsl. Cepa B mpupoje U e€ mojgydeHue. AJUIOTPONMHBIE MOAM(DHUKAIUU Cepbl U MX CBOICTBA.
XUMHUYECKUE CBOMCTBA CEPBI U €€ TPUMEHEHUE.

CepoBo0po/I: CTPOEHUE MOJIEKYJIbI, PU3NYECKUE U XMMUYECKUE CBOMCTBA, MojdydeHue u 3HaueHue. CepoBopopoaHas kuciota. Cynbhuasl u
uX 3HadeHue. JI'oMHUHODOPHI.

Oxkcupa cepri(1Y), cepauctas kuciora, cyabpuTel. KauecTBeHHas peakiys Ha CyJIb(QUT-HOH.

Oxkcup cepri(Y1), cepHas kucnota, cynbhatel. Kpuctamnoruaparel. KauecTBeHHas peakiius Ha Cyib(aT-HOH.

CepHas KHUCIIOTA - CHJIbHBIN 3JeKTpoauT. CBONCTBA pa30aBIIeHHON CepHON KUCIOTHI, KaK TUIMMYHOW KUCJIOTHI: B3aUMOJEHCTBUE C METallJlaMH,
OCHOBHBIMH U aM(OTEpHBIMU OKCUIAMH, OCHOBAHUSAMHU U aM(POTEPHBIMU THIPOKCHIaMU, colsiMu. KauecTBeHHas peakuus Ha Cyab(haT-uoH.

OO61as xapakrepucTuka 31eMeHToB VA-rpynnbl. A30T, CTpoeHHE aToMa U MoJieKysbl. Du3nueckue U XMMHUYECKHUE CBOICTBA U NPUMEHEHHE
a30Ta. A30T B IPUPO/JIE U €ro OHOJIOrHYecKast poiib.

AMMHaK, CTpOCHUE MOJIEKYIIBI B (PU3UYECKUE CBOMCTBA. AMMEAYHas BOJIA, HAIIATHIPHBIN CIIUPT, THAPAT aMMHaKa. JJOHOp HO-aKIeNITOPHBIN MEXaHU3M
oOpa3oBaHMs KaTHOHA aMMOHUS. BoccraHoBuTenbHbIE cBOMCcTBa amMuaka. Coinu aMMOHHMS M WX NpuMeHeHue. KadecTBeHHass peakiusi Ha KaTHOH
aMMOHWUSI.

Oxkcupipl a30Ta: HECOIE00pa3yIoIue U KUCIOTHBIE. A30THCTask KUCIOTa U HUTPUTHL. A30THASI KHCIIOTa, €€ MOoTy4YeHre U cBoiicTBa. HuTpatsl.
docdop, crpoerne aroma u ammtorporus. Dochuasl. Dochun. Oxcuna dhocdopa(yY) u oprodocdopHas kucinora. Pocharer. DochopHbIe YIOOpPSHHUS.
HcexTunuanl.

OOmas xapaktepucTuka 35eMeHToB [V A-Tpymibl: 0OCOOCHHOCTH CTPOCHHS aTOMOB, NPOCTBIX BEIIECTB M COCIUHEHHWH B 3aBHCUMOCTH OT
MOJIOXKEHUS 371eMeHTOB B [lepuoanueckoii cucreme. Yrinepos. AoTpornHbie MoaudUKauu: anMas, rpagut. AMOpQHBINA YIIepoa U ero copra: caxa,
aKTUBHUPOBAHHBIN yroib. Ancopouus. XuMuyeckue cBoicTBa yriaepoaa. Kokcoxummuueckoe npou3BoACTBO U ero npoaykius. Kapouas.

Oxkcun yrnepona(ll): ctpoeHne Monekynbl, MOTYYeHHE U €ro CBOMCTRA.

Oxkcun yraepona(lyY): cTpoeHue MoJeKysbl, TOJYYEHHE W €ro CBOWCTBA. YToibHas Kuciaota. ConM yrolibHOW KHUCIOTHI: KapOOHATHI U
rupokapOoHaTel. TeXxHUUYecKas U MUIleBas coja.

Heoprannueckue u opraHMueckue BEIIECTBA. YTJIEBOJOPOJbl. XUMHUYECKOE CTPOCHHE OPraHMYECKUX BEIIECTB, KaK MOPSAOK COECTUHEHHS
aTOMOB B MOJIEKYJI€ IO BAJICHTHOCTH.

MeraH, 3TaH, Kak TMpeAelbHbIE YIJIEBOJOPOABl. OTWJICH W aleTWICeH, KaKk HempeaenbHble (HEHACHIIICHHBIC) YIIIEBOAOPOAbL. [ opeHue
yriaeBogopoaoB. KauecTBeHHbIE peakI[uu Ha HENPEIeIbHbIE COCIUHEHUS.

OTUJIOBBIM CHUPT, €ro MOJIyueHHe, MpUMEeHeHne U (usnonorudeckoe neiictsue. Tpéxaromusiil cnupt riavunepuH. KadecTBeHHast peakuys Ha
MHOTOQTOMHBIE CITUPTHI. YKCYCHAs - MPEACTaBUTENb Kiacca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u cBoiictBa. Kpemuuii B mpupoae. Cunmunuasl v cuiad. Oxkeun kpemausi(I'Y). Kpemuuesas kucinora u e€ comnu.
[TpousBoncTBO cTekna U IeMeHTa. [IpoayKuusi CHIMKATHOW MPOMBIIUIEHHOCTH: ONTHYECKOE BOJOKHO, Kepamuka, dapdop, dasHc. OnTudeckoe
BOJIOKHO.

Hemerannst B mpupone. @pakiimoHHas meperoHka >KUAKOTO BO3ayXa Kak Ccrocod MmoiaydeHus KUCIopoa, a3oTa, aprona. [lomyuenue docdopa,
KpeMHUS, XJI0pa, No/1a. DJIEKTPOJIHU3 PacCTBOPOB.



[ToryueHue cepHOW KHUCIOTHI: ChIPbE, XUMHU3M, TEXHOJIIOTMYECKAsi CXE€Ma, METOJ KHUIIAILIETO CJI0s, MPUHILHUIIBI TEeII00OMeHa, MPOTUBOTOKA U
nupkyasauuu. Oneym. IIpon3BocTBO aMMuaka: cbIpb€, XMMHU3M, TEXHOJIOTHYECKAsl CXEMa.
JdemoHcTpauuu

e Kosteknus HeMeTamoB.

e Moaenu KpUCTAJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOP W MPUHITUIIBI €r0 PAOOTEHI.

e [‘opeHue HEMETAIIOB - IPOCTBIX BEIIECTB: cepbl, (pocdopa, APEBECHOTO YTIIIs.
e OO0pa3Ipl TaJOreHOB - IPOCTHIX BEIIECTB.

e B3aumozelcTBHE rajJOreHoOB ¢ METaJNIAMH.

e BeriTecHeHue xjiopa OGpOMOM WIIM MOJa U3 PACTBOPOB UX COJIEH

e KoJsutekius npupoaHbIX COEAUHEHUH XJIOpA.

e BsaumogelicTBue cepbl ¢ MEeTaLIaMU.

e ['openue cepsl B KHCIOpPOLE

o Konekuus cyabGUAHBIX pYI.

e KayecTBeHHas peakuys Ha Cyab(pua-HOH

e (OOecrBeurBaHME OKPAILIEHHbBIX TKAHEH U LIBETOB CEPHUCTBHIM I'a30M.

e B3saumonelcTBUE KOHUEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJBIO.

e OOyrnMBaHHe OPraHUYECKUX BEUIECTB KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jluarpamma « CocTaB BO3ayXa».

e BuneodpparmenTs! u cnaiiasl «IItuusu 6azapei».

e [lonmyuyenue, coOupanue u pacro3HaBaHUE aMMHAaKa.

e PaznoxeHue Ouxpomara aMMOHHS.

e B3saumonelcTBUE KOHUEHTPUPOBAHHON a30THOM KUCIIOTBI C MEBIO.

e ['openue uépHoro nopoxa.

e PasnoxeHue HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YTOJIbKA B HEM

e  OO0pa31bl NPUPOIHBIX COeANHEHUH (pocdopa.

e T'openue pocdopa Ha BO31yXe U B KUCIOPOJIE.

e [lomyuenne Genoro ¢ocdopa U UCTIHITAHUE ETO0 CBOKCTB

o Komnekmust «O06pa3ipl MPUPOIHBIX COSAMHEHUH YTIIepoaa

e Iloprper H. /I. 3enuuckoro. [Tornonienne akTHBUPOBAHHBIM YTIIEM PACTBOPEHHBIX BELIECTB WM a30B.
e VYCTpOHCTBO MPOTHUBOTa3a.

e Moaenu MOJIeKyJl MeTaHa, dTaHa, THJIEHA U alleTUJICHA.

e BsaumoneiicTBue 3TUIeHa ¢ OPOMHON BOAON U pacTBOPOM IepMaHTaHaTa Kajusl.

OO0ure XMMUYecKre CBOMCTBA KUCIIOT Ha MMPUMEpE YKCYCHON KUCIIOTHI.



e KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CITUPTBHI.
o Komnekmus «O0pa3ibl NPUPOAHBIX COEAUHEHUH KPEMHHUAY.
e Kosuteknus crexia, KepaMHUKH, IEMEHTA U U31EIUN U3 HUX.
e Kosutekus npoayKuuy CUJIMKATHOM IPOMBIIIIIEHHOCTH.
e Bugneodparmentsl u cnaiinsl «I Ipou3BoACTBO CTEKIIA U IEMEHTaAY.
Komnexkuus «lIpuponHbie coeIMHEHUS HEMETAIIIIOBY.
Buneogparmentst u cnaiiipl «@pakiimoHHas IEPETOHKA KHUJIKOTO BO3TyXa
Buneodparmentst u cnaiiasl «lloxydenne Bogopoa, KUCIOPOAa ¥ TaJIOT€HOB AJIEKTPOIUTUIECKUM CIIOCOO0OM.
Mopenu anmapaToB AJIs1 IPOU3BOJCTBA CEPHOU KUCIIOTHI.
Mopenp KUnsimero cios.
Mopaeinb KOJIOHHBI CHHTE3a AMMHUAKa.
Buneodparments! u cnaiiasl «I[Ipon3BoicTBO CEpHOM KMCIOTHI.
Buneodparments! u cnaiiasl « Ipou3BoacTBO aMMHaKay.

e Komnekuus « CpIpb€ AJIs MOJIy4YEHUS CEPHON KUCIIOTBI».
JlaGopaTopHbie ONBITHI

31. Pacno3naBaHue rajoreHu1-noHOB.

32. KauecTBeHHbIE peaKkiluu Ha Cylb(aT-uoHbI.

33. KauecTBeHHas peakIus Ha KATHOH aMMOHHUSI.

34. Xummnueckue cBOMCTBA a30THOM KMCIIOTHI, KaK 3JIEKTPOJINTA.

35. KauectBennsie peakuuu Ha ¢pochar-moH.

36. [ToryueHue U CBOMCTBA YrOJbHOW KUCIIOTHI.

37. KauectBeHHas peakiys Ha KapOOHAT-HOH.

38. [IponyckaHue yriaeKucioro ra3a yepe3 pacTBOp CUIIMKaTa HaTpusl.
IIpakTnyeckune padornl

1. H3yueHue CBOMCTB COJSTHON KUCIOTHI.

2. U3ydeHue CBOMCTB CEPHOM KHCIOTHI .

3. TlomyueHune amMMHMaKa U U3y4eHHE €0 CBOICTB,

4. TlomyuyeHue yrieKMcIoro ra3a u U3yuyeHue ero CBOMCTB.
Tema 4. MeTaibl 1 ux coequHeHus (17 4)

[Tonoxenne meramwmoB B llepuomnmueckoi cucrteme xumuueckux snemeHToB /[[. M. MeHneneeBa, cTpoeHME MX aTOMOB M KpPHUCTaJUIOB.
Merammueckas ¢Bsi3b U METa/UIMUECKask KpUCTAIIINYecKas peméTka. Gusndyeckue CBOMCTBA METAIIIOB: JIEKTPO- U TEILIONPOBOJHOCTb, OTPAXKAOLLAs
CHOCOOHOCTb, MIACTUUHOCTb. CIiyIaBbl YEPHBIE U LIBETHBHIE.

Mertaiabl Kak BOCCTAaHOBUTENH. DJIEKTPOXUMHUUECKUN psAll HapshKeHUI. B3anMonelicTBre METAIIJIOB C HEMETAJUIaMU, OKCUAAMHU, KHUCIOTAMH, COJISIMU.
ATOMUHOTEPMHUS.



CtpoeHre aTOMOB M IMPOCTHIX BEIIECTB IIETOYHBIX METAJIOB. 3aBUCHUMOCTh (PM3WYECKUX U XUMHUYECKHX CBOMCTB IIEJIOYHBIX METAIJIOB OT
3apsAaoB sAep ux atoMoB. OKCHIBl M THAPOKCHU[BI IIEIOYHBIX METAJJIOB, UX IOJIyYE€HHUE, CBOMCTBA, NMpUMEHEHHE. BakHellue coiu ILIEI0YHbIX
METaJIJIOB, X 3HAUYEHHUE B )KMBOW U HEXKUBOM MPUPOJIE U B )KU3HU YEJIOBEKA.

CrpoeHre aTroMOB UM TPOCTBIX BEUIECTB UICIOYHO3EMENbHBIX METAJUIOB. 3aBUCHUMOCTh (U3MYECKUX M XHMHYECKUX CBOMCTB
IIEJIOYHO3EMENbHBIX METAJIOB OT 3apsAOoB Afaep UX aTroMoB. OKCHABI M THAPOKCUABI IIETOYHO3EMENbHBIX METAJJIOB, WX IMOJY4YeHHE, CBOMCTBA U
npuMeHeHne. BakHeimue conmu METOYHO3EMENbHBIX METaNIOB, UX 3HAYCHHWE B NPHUPOJAE M KU3HU uenoBeka. KapOoHaTtbl M ruapoxapOOHATHI
KaJIbLUA.

KéctkocTh BOABI: BpeMeHHast ¥ mocTosiHHas1. CriocoObl ycTpaHeHUs: BpeMeHHOU kEcTKOCTH. CIoco0b! yCTpaHEHHsI TOCTOSIHHOM KECTKOCTH. VIOHU THI.

CoenuHeHus alIOMHUHMS B NpUpoJe. XUMUYECKUe CBONCTBA amtoMuHUsA. OCOOCHHOCTH OKCHAA M THAPOKCUAA AITIOMHHHS Kak aM(OTEpHBIX
coeMHEeHMH. BaxkHeimue conu amroMuHus (XJI0pu, cyabdar).

OcoOenHocTu cTpoeHMsi aToMa xenesa. JKenezo B mpupoae. Baxueimue pyast xenesa. Oxkeunbl u rugpokcusl xenesa(ll) un xenesa(Ill).
Conu xene3a(ll) u xxeneza(lll). O6HapyxeHre HOHOB KATHOHOB KeJe3a B pacTBOpE. 3HAUCHHUE COCIMHEHU JKeme3a.

Koppo3usi xumudeckass U 3JIEKTPOXUMHUYECKas. 3alluTa METAIJIOB OT KOppo3uu. Mertamiael B NpUpoOje: B CBOOOJHOM BHJE U B BUJIC

coenuueHuil. [lonatue o Meramnmypruu. UépHas u 1BeTHas metamutyprus. [lupomerannyprus, TUAPOMETaUTyprusi, 3JIE€KTPOMETaLTyprusl.

Homennsrii nporecc. [lepepaboTka uyryHa B ctainb. DJIEKTPOJIN3 PACILIABOB.

JdeMoHcTpamun
e B3saunmoneicTBUe HATPUS, JIUTUA U KaJIbLHUS C BOAOM.

e ['openue HaTpus, MarHus U JKenes3a B KUCIOPOE.

e Bcnblnka TEpMUTHON cMeCH.

e B3saumozelcTBUE CMECH MOPOIIKOB CEPBI U XKelle3a, LIMHKA U CEPBI.

e B3saumozelcTBHE ATIOMUHUSA C KUCIIOTaMU, II€JI0YaMH U BOJOM.

e B3saumozelcTBHE Kee3a U MEIU C XJIOPOM.

e BsaumoneiicTBue Meu ¢ KOHIEHTPUPOBAHHOM CEPHOM KHCIOTOM M a30THOM KUCIIOTOH (pa30aBiIeHHON U KOHLIEHTPUPOBAHHOI).
e Okpacka IJJaMeHH COeTMHEHUSIMH IIEIOUYHBIX METaJIJIOB.

e Okpacka IJIaMeHH COeTMHEHUSIMHU HMIENOYHO3EMENbHBIX METAILIIOB .

e [ameHwne U3BECTU BOJOM.

e [lonydeHue KECTKOM BOABI B3AMMOICHCTBUEM YIIEKUCIOTO C U3BECTKOBOW BOJIOM.

e VYcTpaHEeHHE BPEMEHHOU KECTKOCTH KUITSTYCHHEM U I00aBKOW COJIBI.

e VCTpaHEHHE MOCTOSHHOM KECTKOCTH T0OaBKOW COJIBI.

e VOHUTHI ¥ NPUHLIUI UX JEHCTBUA (BUACOPPATMEHT).

e Kosekus npupogHbIX COEAUHEHUN aTFOMUHUS

e Bugeo ¢pparmenTs U craifipl «OKCHI ATIOMUHHS U €70 MOJTUGDUKAITUAI.

e [lonydyenue ampOTEpHOTO THIPOKCUAA ATIOMUHUS U UCCIIEIOBAaHHE €r0 CBOMCTB.

e Komneknus «XuMu4eckre HCTOUHUKH TOKa.

e Pe3ynbTaThl JUIMTEIBHOIO SKCIIEPUMEHTA 110 U3YYEHUIO KOPPO3UU CTAIbHBIX U3EIUN B 3aBUCUMOCTH OTYCIIOBUN IIPOLIECCOB.



e Boccranosnenne meau u3 okcuaa meau(Il) Bogopomgom.
e Buneodparments! u cnaiiibl « Ipou3BOACTBO UyTryHa U CTAIM».
e BugaeodparmeHTsl u cnaiinpl «3aenust U3 4yryHa U CTaau».
e BugneodparmenTsl u cnaitnpl «IIpou3BOACTBO aTIOMUHUSY.
JlaGopaTopHbie ONBITHI
39. BzaumoeiictBue xenesa ¢ pactBopoM cynbhara meau (I1).
40. [Tomy4yeHue U3BECTKOBOM BOJIBI U OTIBITHI C HEH.
41. Tlonyuenue rugpokcuos xeresa(ll) u (11).
42. KauecTBeHHbIE PeaKLIMU Ha KAaTUOHBI XKeJe3a.
IIpakTnyeckune padorTnl
6. [Tomyuenue keCcTKON BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.
1. Pemienne skcnepuMEHTANBHBIX 3a7a4 110 TeMe «MeTamisD.

Tema 5. Xumus n okpy:kawmas cpeaa (2 4)

Crpoenue 3eMiu: Aapo, MaHTHs, 3eMHast KOpa, UX XUMUYecKui cocTaB. JIutocdepa u e€ xummuueckuit cocraB. Munepaisl. Pyasl. Ocasounble MOpObI.
[Toste3nple BCKomaeMble. XUMUYECKUH COCTaB THIPOCchephl. XMMUYECKHI COCTaB aTMOCHEPEHI.

VIcTOYHMKM XHMHYECKOTO 3arps3HeHus OKpyxkaromed cpenpl. [y1o0anbHble SKOJOTHYECKHE IPOOJIEMbl YeIOBEYECTBAa: MAPHUKOBBIA 3¢ddexr,
KHMCIIOTHBIE JI0K/IM, O30HOBBIE JIbIpbl. MeXayHapoaHOE COTPYIHUYECTBO B OOJIACTH OXPAHbI OKPYKAOLIEH Cpelbl OT XMMHUYECKOTO 3arps3HEHHUS.
«3es€Has XUuMUs».

JdemMoHcTpanuu

Buneogparments! u cnaiiisl «CtpoeHne 3eMiu U €€ XMMUYECKUNA COCTaBy.

Komtekuyst MUHEpaJIOB ¥ TOPHBIX OO,

Komnekuust «Pynel MeTamiosy.

Buneogparments! u cnaiiibl «I 106agbHbIE 9KOIOTHYECKHE TPOOIEMbI YEIOBEUECTBAY.

JlabopaTopHbIe ONbITHI

43. 3yueHue rpaHuTa.

Tema 6. O6001eHHe 3HAHUI 10 XUMHHM 32 KYPC OCHOBHOI 11K0JbI. [Toaroropka k OCHOBHOMY rocyiapcTBeHHOMY 3K3aMeHy (5 )

CtpoeHune aToMa B COOTBETCTBHH C MOJIOKEHUEM XMMHUECKOT0 1eMeHTa B [leproauueckoii cucteme. CTpoeHNE BEIIECTBA: XMMHYECKas CBSI3b
U KpUCTAJJTMYECKHE PElIETKH. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAaMH MPOCTHIX BEIIECTB (METAJIOB, HEMETAIJIOB, OJIarOpoOAHBIX Ta30B) OT
IIOJIOXKEHUs 371eMEHTOB B Ilepronnueckoi cucreMe. TUIOIOrMs HEOPraHMYECKUX BELIECTB, JEJIEHUE UX Ha Ki1accsl U rpynnsl. [IpeacraBurenuy.

IIpu3Haky 1 yCIIOBHS POTEKAHUS XUMUYECKHX peakUHUi. THUITONIOTUsS XMMUYECKHX PEaKIMH MO pa3IMYHbIM OCHOBAHMAM. Peakium MOHHOTro
obmeHa. OKUCITUTENFHO-BOCCTAHOBUTEIbHBIE PEAKLIH.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEpHbIe XMMHUYECKHE CBOMICTBa COJ€00pa3yOIUX OKCHIOB, TMJIPOKCHIIOB (OCHOBaHHUM,
KHUCJIOT U aM(OTEPHBIX THAPOKCHJIOB), COJIEH.



I1l. TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

KoanuecTBo 4acos,

IInanupyemMble KOHTPOJILHO-OLICHOYHbIE
npoueaypsl! (KOHTpPoJIbHasi padora,

Ne ni/m HN3YYAEMBIE TEMBI (PA3AEJIbI) OTBOAMMBIX HA
w3yuenue caMoCTosiTeJIbHAs padoTa, MpaKkTHYeCKas
padora)
1 HavaabHble NOHATHSA U 3aKOHbI XUMHH 21 nP-2,KP-1,CP-1
2 BaskHeiinue nmpeacTaBuTe I HEOPraHUYECKUX BellleCTB. 18 nP-3,Kp-1,CP-1
KosnyecTBeHHBbIE OTHOLIEHHS] B XUMUH
3 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTMHEHUIT 10 nmP-1,Kp-1,CpP-1
4 Iepuonuyeckuii 3akon u Ilepuoanyeckasi cucrema 8 CcpP-1
xummn4yeckux 3jaemMenToB /. U. MenaeneeBa u crpoenue
aroma
5 Xumuyeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEJIbHbIE 11 KP-1
peaknuu
9 KJIACC
KoI4ecTBO 4acoB, I[InaHupyeMbie KOHTPOJIbHO-OLIEHOYHBIE
Ne n/n N3YYAEMBIE TEMBI (PA3EJIBI) OTBOJMMBIX Ha MPOUEAYPLI (KOHTPOILHAS padoTa,
mayaenme CcaMoCTOsITe/IbHAs padoTa, MpaKkTHYecKas
pabora)
1 IloBTOpeHue u 00001IeHHeE CBeIeHUIT 110 Kypcy 8 Kiacca 5 CpP-1
2 XMMHUYeCKHE PeaKIIMU B PACTBOPAX JIEKTPOJIUTOB 10 nP-1,KP-1,CP-1
3 HemeTanabl M UX cOeTMHEHUS 25 MnP-4,KP-1,CP-1
4 MeTta/jibl M MX COEAMHEHUSA 17 nP-2,KP-1,CP-1
5 XHMHUSA U OKPYKAKOLIAs cpeaa 2 nP-1,KP-1,CP-1
6 O000menue 3HAHUH 10 XMMHH 32 KYPC OCHOBHOM IIKOJIbI. 5 KP-1

IToaroroBka kK OCHOBHOMY roCcy1apCTBEHHOMY 3K3aMEHY
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