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IosicuuTenLHAA 3aNIUCKA.

VYyeOHast pabouasi mporpamma 1o XuMuu ais 8-9 kiaccoB pazpaboTaHa Ha OCHOBE
cnenyromux MToKyMeHToB: denepanpHbiii 3akoH «O0 obpazoBanuu B Poccutickori denepanumy;
[Ipuka3z MunucrepctBa obpazoBanusi u Hayku P ot 17.12. 2010r. Ne 1897 «OO0 yTBepx’acHUH
denepalibHOrO rocyIapCTBEHHOTO 00pPa30BaTEIbHOTO CTaHAapTa OCHOBHOIO 00IIero oopas3oBa-
HUS» C U3MEHEHUSIMHU U JIonoJHEeHUsIMH; "CaHUTapHO-3MUIEMUOJIOTMYECKUMU TPEOOBaHUSIMH K
YCJIOBUSIM U OpraHu3alud oOydeHHs B 001eoOpa3oBaTesibHbIX yupexaeHusx» (IlocranoBnenue
['maBHOTO TOCYmapcTBEHHOTO caHuTapHoro Bpada PD ot 29 aexadps 2010 r. N 189), [Ipukazom
MunuctepctBa o0pa3oBanus u Hayku Poccuiickoit @eneparuu ot 28 nexadps 2010 r. N 2106 r.
Mocksa "O0 yTBepxkaeHHH (PenepaqbHbIX TpeOOBaHUM K 00pa30BaTENbHBIM YUPEKICHUAM B Ua-
CTH OXpaHbl 37I0POBBsl 00yUaromuxcs, BocnuTaHHUKOB", [Ipukazom MunucrepcTBa 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu 1. N 986 "O06 yTBepkaeHun deaepaibHbIX TpeOOBaHU K 00pa-
30BaTEIbHBIM YUPEXKICHUSM B YaCTH MUHUMAJIBHON OCHAIIEHHOCTH yU4e€OHOrO mpoliiecca u 060py-
JIOBaHUS y4e€OHBIX TOMEIIECHU".

B cootBerctBum ¢ yueOHbIM Mm1anHoM MBOY «CIHI Ne 27 um. 3.A . Xuns» r. CmoieH-
CKa, MporpaMmMa paccurMTaHa Ha MPeroJlaBaHie Kypca XUMHUH B 8 Kiacce B 00bEMe 2 vaca B HeJle-
1o (68 yacoB pakTryeckn) U 9 kiaacce B 00béMe 2 vaca (66uacoB pakTHUECKN).

JlanHast mporpamMmma pazpaboTtaHa Ha ocHoBaHuM [IpuMepHOIl OCHOBHOW 0Opa3zoBaTEIbLHOM
IporpaMMbl OCHOBHOTO 001ero oOpazoBanus. [Ipu cocTaBieHnn KajeHIApHO - TEMaTHYECKOIrO
IUTAHUPOBAHMS yYPOKOB, OBLTM HCIIOJIB30BaHBI MaTepHaiibl pabodel mporpammbl « Xumwus, 7-9
kiaccel» aBTopbl O.C. INabpuensn, ['.A. llunapesa, coctaButens T.J[. 'amOypiesa.- M., Jlpoda,
2013 1., Xumus. PabGoume mnporpammel no yueOHukam O.C. T'aOpuensina 8-11, aBTOpBI-
coctaButenu .. Macnakona, H.B. Cadponosa. U3gaTensctBo «Yuutenwy, Bonrorpan, 2016 r.

PaGouyas mporpaMmma BKJIIOYAET pPa3fe/ibl: MOSICHUTEIBHYIO 3aAIIMCKY; LEIN U 3aa4u Kyp-
ca, MECTO MpeaMeTra B y4yeOHOM IUIaHe, Pe3yibTaTbl M3Y4YEHUs MPEAMETa, OCHOBHBIE COJIEpPKaA-
TEeJbHbIE JIMHUU MPEAMETa; CTPYKTYpY Kypca; IepeyeHb NMpakTUYecKux paboT; mepedyeHb MpoBe-
pPOYHBIX Pa0OT; MepevyeHb JAOOPATOPHBIX OIBITOB; KaJEHIApPHO-TEMATUYECKOE IIAHUPOBAHUE;
TpeOOBaHUS K YPOBHIO MOJTOTOBKM yyamuxcs 8 u 9 kiacca; HHPOPMAIMOHHO — METOJUYECKOE
obecrieueHre, KpUTEPUH OLIEHUBAHUSI.

Heau 1 3apa4ym Kypca

1. ®opmupoBanue y yyamuxcs XUMUYECKOW KapTUHBI MUPA KaK OPraHUYECKON YacTH 11eJI0CT-
HOM €CTECTBEHHOHAYYHOW KapTUHBI;

2. Pa3BuTue MO3HABATENbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN
y4almxcs B MPOLECCE U3YUYEHNsI XUMUYECKOW HayKU U €€ BKJIaJla B COBPEMEHHBIN HAy4HO-
TEXHUYECKUH MPOTpecc;

3. ®opmupoBaHME BaKHEHIINX JIOTUYECKUX ONEpaluii MbILUICHUS (aHAIU3, CUHTE3, 0000111e-
HUE, KOHKPETU3alsl, CPaBHEHUE U JIp.) B MPOLIECCE MO3HAHNUS CUCTEMbl Ba)KHENUIINX MOH SI-
THH, 3aKOHOB U TEOPUH O COCTABE, CTPOCHUU U CBOMCTBAX XUMUYECKHUX BEILIECTB.



4. Bocnutanue yOeXIEHHOCTH B TOM, YTO NMPUMEHEHHE IMOJyYEHHBIX 3HAHUN M yMEHHH MO
XUMUU SBJSIETCS OOBEKTUBHON HEOOXOAUMOCTHIO JIJIsl 0€301acHOl paboThI ¢ BEIIECTBAMU U
MaTepHuagaMu B OBITY U Ha IPOU3BOJICTBE;

5. IIpoexktupoBaHue U peanu3alysi BHITYCKHHKaMHU OCHOBHOMW HIKOJIBI JIMYHON 0Opa3oBaTelb-
HOW TpaeKTopuu BbIOOp mpoduis oOydeHHs] B CTaplIei HIKOJe WU MPOQPECCHOHAIBHOTO
00pa30BaTeIbHOTO YUPEKICHHUS,

6. OBnageHue KIOYEBBIMH KOMIETCHIMSIMH (yueOHO-TIO3HaBaTENbHBIMHU, HH(POPMAIIMOHHBI-
MM, IEHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMU);

OO01ast xapakTepucTHKa y4eOHOT0 peIMeTa

OcHOBHBIC COACPIKATCIbHBIC JIMHUU IIPCAMCTA:

BermiecTBo — 3HaHMS O COCTaBe M CTPOSHUHU BEIECTB, UX BAKHEHUIIINX XUMHUYECKUX U (DHU3H-
YeCKHX CBOMCTBAX, OMOJIOTHYECKOM JCHCTBHUU,

XumMuueckas PCaKIus — 3HAHUA 00 YCIOBUAX, B KOTOPBIX IIPOABJIAIOTCA XUMHYCCKHC CBOM-
CTBa BCLICCTB, crocobax YHPaBJICHUA XUMHUYCCKHUMH IIPOLECCCAMMU,

IIpuMeHeHne BEECTB — 3HAHUA U OIBIT PAKTHYECKOW JNEATENBHOCTH C BEIIECTBAMU, KO-
TOpbIe HanOOJIee YacTO YINOTPEOIAIOTCS B IOBCETHEBHOM KU3HU, IIMUPOKO UCIIOJIB3YIOTCA B
MPOMBIIUIEHHOCTH, CEBCKOM XO3SIIICTBE, HA TPAHCIIOPTE;

e SI3BIK XUMUU — CUCTEMA BOXKHEHUIIINX MOHATHNA XUMHHA U TEPMUHOB, B KOTOPHIX OHH OITHCHI-
BaIOTCs, HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB, XUMUUYECKUE POPMYJIbI U YpaBHEHUS, a
TaKXe MpaBuja nepeBoga HH(GOpPMaIMKU ¢ €CTECTBEHHOTO sI3bIKAa Ha SI3bIK XUMUU U 00pat-
HO.

3HAUYMUTENIbHOE MECTO B COJEPKAHUM Kypca OTBOJUTCA XUMHUECKOMY dKcHepuMeHTy. OH M03-
BOJISIET C(POPMHUPOBATH y YUAIIMXCS CIELHANIbHBIE TIPEIMETHbIE YMEHUsS padoTaTh C XUMHUY -
CKMUMH BEILECTBAMH, BBIIIOJHATH MPOCTbIE XMMHUYECKUE OIbBIThI, HAYYUTh UX O€30MacHOMY
HKOJIOTUYECKU IPAMOTHOMY OOPAILIEHHUIO C BEIIECTBAMU B OBITY M Ha MIPOU3BOJICTBE.

Peanmn3anusa BOCHIMTATEJIBHOI0 NMOTEHIIMAJA HA YPOKax XMMHHU HpeamnoJaracTt cjieayro-
miee:

- YCTAQHOBJICHHE JIOBEPUTEIIHLHBIX OTHOIICHUN MEXIy YUHUTEJIEM M €ro y4eHUKaMHu, CIoco0-
CTBYIOIIMX MO3UTUBHOMY BOCIIPUSITHIO YUAlIUMUCS TPEOOBAaHUN M MPOCHO yUMUTEIsl, MPUBJIE-
YEHUIO MX BHUMaHUS K 00CyX/1aeMOi Ha ypoke MHGOPMAIINH, aKTUBH3AIIMN MX TO3HABATEIb-
HOM JeTEIHHOCTH; - TOOYKICHHE TIIKOJBHUKOB COOJIIOIaTh HA YPOKE OOIIECHPHUHSITHIC HOPMBI
MOBEJICHUS, MIPaBHJIa OOIIEHUSI CO CTAPIIUMU (YUYUTEISIMU) U CBEPCTHUKAMHU (IITKOJIbHUKAMU),
NPUHIUIBI y4eOHON NUCIMIUIMHBI M CAMOOPTaHU3alUH;

- IPUBJICUCHUE BHUMAHHS IKOJIBHUKOB K [IEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha YPOKaX SIBJIE-
HUM, OpraHu3anus uX padoThl ¢ MOJyd4aeMOi Ha YPOKE COIMAIBHO 3 3HaYMMOU nHMOpMaIuei



— UHUIIMUPOBAHUE €€ 00CYKICHHs, BBICKa3bIBAHUS YUAIIUMUCS CBOETO MHEHHSI 110 €€ TIOBOY,
BBIPaOOTKH CBOETO K HEH OTHOILICHUS;

- HUCIIOJIb30BAaHUE BOCHUTATEIBHBIX BO3MOXKHOCTEW COJEpKaHMS y4EOHOro MpeaMera 4depe3
JEMOHCTPALIUIO JIETSM MPUMEPOB OTBETCTBEHHOTO, I'PAKJAHCKOTO MOBEACHUS, MPOSIBICHUS
YeJI0BEKOJII0OUS U TOOpOCEPIEYHOCTH, YEPE3 TI0100p COOTBETCTBYIOIIMX TEKCTOB JIJISl YTCHHUS,
3a/1a4 IS PEeIIeHMs, MPOOJIEMHBIX CUTYAITUi 11T 0OCYKICHUS B KJIACcCe;

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (HOPM paOOThl yHaIIUXCS: UHTEIUIEKTYalbHBIX WUTD,
CTUMYJIMPYIOLIUX ITO3HABATEIBbHYI0 MOTHBAIMIO IIKOJIBHUKOB; NHUCKYCCUW, KOTOpBIE IAIOT
y4alyMcs BO3MOKHOCTh IPUOOPECTH OMBIT BEJACHHUS] KOHCTPYKTUBHOTO JIMAJIOTa; TPYIIIOBOM
paboThI WM paboOTHI B Mapax, KOTOPBIE y4aT MIKOJILHUKOB KOMAaHIHON pabOTe M B3aWMOJICH-
CTBHIO C JPYTUMHU JIETbMU;

- BKIIIOUCHHUC B YPOK HI'POBBIX IIPOLCAYP, KOTOPBIC ITIOMOTAIOT IMMOAACPKATH MOTHUBALIUIO I[GTGIZ
K IIOJYYCHHUIO 3HaHHﬁ, HaJOKUBAHUIO MO3UTHUBHBLIX MEXKINYHOCTHBIX OTHOIICHUM B KJIaccCe,
IIOMOTI'a0OT YCTAHOBJICHHUTIO IIO6pO}KeJIaT€J'IBHOﬁ aTMOC(l)CpI)I BO BPCM:A YpPOKaA,

- opraHu3zanus medcTBa MOTUBUPOBAHHBIX M APYAUPOBAHHBIX YYAIIMXCS HaJ UX HEYCIEBaIO-
IIMMH OJTHOKJIACCHUKAMMU, JAIOIIETO IIKOJbHUKAM COLMAIBHO 3HAYUMBIA ONBIT COTPYAHUYE-
CTBA U B3aMMHOM IIOMOILIY;

- UHULIMUPOBAHUE U TOJJCPKKA MCCIENOBATEIBCKON NIESITEIbHOCTH IIKOJbHUKOB B paMKax
pealn3ali UMW WHAWBUAYAJIbHBIX W TPYIIOBBIX HCCIEIOBATEIbCKUX MPOEKTOB, YTO JACT
IIKOJIbHUKAM BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIICHUS TEOPETUUECKOM
MpOOJIEMBbI, HABBIK T€HEPUPOBAHUS ¥ ODOPMIICHHS] COOCTBEHHBIX MJI€H, HABBIK YBAKUTEIHHOTO
OTHOUIIEHUSI K YyKUM unesMm, 4 oQpopMJIECHHBIM B paboTax APYrHUX HCCIeAoBaTeNiel, HaBBIK
MyOJMYHOTO BBICTYIUICHUS TEpe] ayJAuTOpHEH, apryMEHTUPOBAHHUS W OTCTAaMBaHUSA CBOEH
TOYKH 3PCHMUSL.

MecTo y4eOHOro npeamMera B y4eOHOM ILIaHE

B 6a3zucHom y‘-IC6HOM IJIaHC HAXOJUTC IMOCIACIAHUM B pAAY CCTCCTBCHHO-HAYYHBIX AUCIIU-
IIJIMH, TTOCKOJIBKY UIA €T0 YCBOCHHA HMIKOJIbBHUKU JTOJIKHBI O6J'IaI[aTB HE TOJIBKO OHpeI[eJ'IéHHBIM
3allaCoM IIPCABAPUTCIIbHBIX 3HaHHﬁ, HO X AOCTATOYHO XOPOIIO Pa3BHUTBIM a6CTpaKTHI)IM MBIIIJIC-
HHUCM.

MeTanpeaMeTHbIe pe3yJbTaThl:

PeryasituBabie YVY /I

. CaMOCTOSTENIbHO OOHAPYKUBATh U (POPMYJIHPOBATH YUEOHYIO MPOOIJIEMY, ONPEAENSITh 1IeJb
yueOHOI eI TeNbHOCTH;

° Bbl/IBUT'aTh BCPCHUHU PCIICHUSA HpO6JI€MBI, 0CO3HaBaTh KOHEYHBIN pe3yabTar, BBI6I/IpaTB n3
NPCAIOKECHHBIX U UCKATh CaAMOCTOATCIIbHO CPEACTBA JOCTHIKCHHA LCIIN,



. COCTaBJISITh (MHMBUIYaIbHO WUJIM B TPYMIIE) IJIAH PEIICHUs MPOOJIeMBbI;

. paboTas 1o IaHy, CBEpSITh CBOM JCHCTBHUA C MEIbIO M, IPU HEOOXOIUMOCTH, HCTIPABIIATH
OIHUOKH CAaMOCTOSITEIBHO;

. B JHMAJIOT€ C YYHUTEIEM COBEPIICHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAHHBIE KPUTEPHUH
OLICHKH.

Ilo3uasarenpubie YVY/I:

° AHAJIU3UPOBATH, CPABHUBATD, KJIaCCI/I(i)I/IHI/IpOBaTB 141 0606H18,TI> (baKTBI U sBJICHUS. BBISBIISTH
IMPUYINHBI U CIICACTBUSA IIPOCTHIX SIBJICHUM.

° OCYHICCTBIIATE CPABHCHHUC, KJ'IaCCI/I(I)I/IKaIII/II-O, CaMOCTOATCIIBHO BBI6I/IpaH OCHOBAHUA U KpHU-
TCPHUU I YKA3aHHBIX JIOTHYCCKHUX onepaunﬁ;

. CTPOUTH JIOTHYECKOE PACCYXKICHHUE, BKIIOYAIONIEE YCTAHOBIECHUE MPUYUHHO-CIIE/ICTBEHHBIX
CBSI3EH.

. CO3/71aBaTh CXEMaTUIECKHUE MOJICIIN C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTA.
. COCTaBJISITh TE3UCHI, PA3TUIHBIC BUJIBI TUTAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.).

. npeoOpa3oBbIBaTh HHMOPMAIUIO U3 OJAHOTO BHUJIA B IPYToil (TaOIHILy B TEKCT U IIp.).

. YMETh OMPEACNIATh BO3MOKHBIC NCTOUYHUKA HEOOXOIUMBIX CBEICHUM, MPOU3BOINUTH ITOUCK

uH(dOpMaIK, AaHAIU3UPOBATH U OIIECHUBATH €€ JOCTOBEPHOCTD.

KommyankatuBasie YY1

CaMocCTOsITEIbHO OPTraHW30BBIBATh YUEOHOE B3aMMOJICHCTBHUE B IpyIine (OmpenaeisTh 00-
[I1e UEIH, PACHPENENATh PO, JOTOBAPUBATHCS APYT C APYTOM U T.1.).

IIpeamMeTHbBIE pe3yJbTaThI:
1. B no3HaBaTensHOM cdepe:

e JlaBaTh ompenereHUs U3yYEHHBIX MOHATHUN: BEIIECTBO (XUMHUYECKHI 3JIEMEHT,
aTOM, UOH, MOJIEKYJla, KPUCTAJUINYECKas PELLUTKA, BEIIECTBO, IPOCTHIE U CII0KHBIC
BEIIECTBAa, XUMHUYECKasi opMyJia, OTHOCUTENIbHAS aTOMHAsi Macca, OTHOCUTEIIb-
Hasl MOJIEKYJISIpHasi Macca, BAJICHTHOCTb, OKCHUJbI, KMCJIOTbI, OCHOBAHUs, COJIH,
aM(OTPHOCTh, UHAUKATOP, IEPUOIUYECKUI 3aKOH, MEpUOANYECcKasi CUCTEMA, Te-
puoanyeckas TaOJIMIA, U30TOMbI, XUMUYECKasl CBSA3b, AJIEKTPOOTPULIATEILHOCTD,
CTENEHb OKHUCJIEHUS, JIEKTPOJIMT); XUMUYECKasd peakuus (XUMHYECKOE ypaBHeE-
HHE, TEHETUYECKAsl CBA3b, OKUCIEHUE, BOCCTAHOBIICHUE, DIIKTPOIUTUYECKAS AUC-
colyanus, CKOpoCTb XUMHUUECKON pPEAKIIN);

e OmnuchIBaTh ACMOHCTPAIMMOHHBIC U CAMOCTOATCIBbHO IIPOBCACHHLIC OKCIICPUMCH-
Thbl, UCIIOJIB3Y: I 9TOTO €CTECTBEHHBIN SI3bIK U S3bIK XHUMHH,



e OmnuchIBaTh U pas3indaTb U3YYCHHBIC KJIACChl HCOPIraHNYCCKUX COCHHHCHHﬁ, Impo-
CTBIC U CJIOKHBIC BCUICCTBA, XUMHNYCCKHNC PCAKIINN,

o KiraccudurmupoBarh n3ydeHHbIE OOBEKTHI U SBJICHUS;

e HabmonaTe J€MOHCTPUPYEMbIE U CAMOCTOSTEIBHO MPOBOAUMBIEC OMBITHI, XUMHU-
YEeCKUE PeaKlu, MPOTEKAIOIUe B MPUPOE U B OBITY;

e JlenaTh BBIBOJBI M YMO3AKIIIOUEHUS W3 HAOIIOACHW, W3YYCHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEM, MPOTHO3UPOBATh CBOMCTBA HEM3YUYEHHBIX BELIECTB MO AHAJIO-
I'MH CO CBOWCTBAMHU U3YyUEHHBIX;

e CTpyKTypUpOBaTh M3YUYEHHBIA MaTEpHATl M XUMHUYECKYI0 HH(POPMALMIO, IMOTY-
YCHHYIO U3 IPYTUX UCTOYHUKOB;

L MOI[GJ'II/IpOBaTB CTPOCHHUC aTOMOB 3JICMCHTOB IICPBOTI'O-TPCTHCTO IICPUOAOB, CTPO-
CHHUC HpOCTGfIHIPIX MOJICKYJIL.

2. B 11eHHOCTHO-OpHEHTAIIMOHHOM cepe:

e AHaNM3UPOBATh U OICHUBATH MOCIEJACTBUSA JJII OKPY KAIOIIEH Cpeibl ObITOBOM U
MIPOU3BOJICTBEHHOM JESATEILHOCTH YEJIOBEKA, CBSI3aHHOM ¢ TepepaboTKoil Be-
LIECTB.

3. B tpynoBoii chepe:
e [IpoBOINTH XUMUUYECKUMN IKCTIEPUMEHT.
4. B cdepe 6€30mMacHOCTU KUZHEIECATSIHHOCTH:

e Oka3pIBaTh MEPBYIO MTOMOIIb TIPU OTPABJICHUSX, 0KOTAX U JAPYTUX TPaBMax, CBSI-
3aHHBIX C BEIICCTBAMH U JJAOOPATOPHBIM 000PY/I0BaHHE.

IIporpamma peanu3syercsa B 8 a,0,B,ru 9 a, 0, B, I Kjaccax, B COCTaB KOTOPHIX BXOJIAT
JETU C pa3HbIMU Yy4eOHbIMU criocoOHocTsMU. [Iporpammoilt mpeaycMorpeHo (GopMUpOBaHHE Yy
ydamuxcst o01ey4eOHbIX YMEHUI U HABBIKOB, YHUBEPCAIBLHBIX CIIOCOOOB ACSITEIIBHOCTU U KITIOUe-
BBIX KOMIIETEHIIMM 3a CUET MCIOJIb30BaHUS TeXHOJIOTU AU PepeHITMPOBAaHHOTO, pa3HOYPOBHETO,
JUYHOCTHO-OPUEHTHUPOBAHHOTO 00YyUYEHHUS, KOJVIEKTUBHON CUCTEMBbI 00yUEHHs, C UCTIOJIb30BAHUEM
MYJIbTH-M€E/IMa TEXHOJOTUNA U CUCTEMbI HHTEPAKTUBHBIX 3a/IaHUI Ha yPOKe.

KonnuecTBO KOHTPOIBHBIX paboT 3a rox — 4 (8 B kimace), u 4 (9 kimacc)
KomuuecTBo npaktudeckux padoT 3a rox — 6 (8 kmace) u 6 (9 xmace)

MaTtepuajbHo- TeXHHYecKasi 6a3a peaju3alui NPOrpaMMbl:



Pabouas mporpamMma npegHazHaueHa i1 U3ydeHus XuMuu B 8 1 9 kitacce cpemneir 001eoo-
pazoBaTenbHOM 1IKOIBI 10 yueOHuKy O.C. ['abpuensna «Xumus. 8 kimace» Jpoda, 2016. u
«Xumus. 9 knace. poda, 2017. YueOHuku BXOJAT B peiepaibHbIi epeueHb YUeOHUKOB, PEKO-
MEHJI0OBaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit degepaliu K UCIoJib30Ba-
HUIO B 00pa30BaTEIbHOM MPOIECCE B 00IIE00Pa30BATEIbHBIX YUPEKICHUSIX.

Hcnonp3yeTcs pa3gaTodHblid MaTeprai Ijisl OpraHUu3alii HHINBHIYATFHOU U TPYIITIOBOM pabOThI
Ha ypOKe, KOHTPOJIbHO-U3MEPUTEIBHBIA MaTepUa, COACPIKAINI 3aJaHus PA3HOTO YPOBHS, WH-
TepakTuBHBIC 3a1anus. [{udpoBbie oOpazoBaTenbHbBIE pecypchl: yueOHbIE (GUITBMBI, TPE3CHTAIINH,
JEMOHCTPALIMU ONBITOB. ABTOpCKHE IIU(POBBIE 00pa30BaTEIbHbIE PECYPCHI: MPE3EHTAIIUU
PowerPoint k ypokam. O6opynoBaHue: KOMIBIOTEP, MYJIbTUMEIUUHBINA IPOEKTOP; NHTEPAKTUBHAS
nocka. Mcmone3yeMoe nporpammuoe oodecnedenue: Cyberlink Power DVD, Word, PowerPoint.

Copep:xaHue mporpaMmMsl Kypca 8 kiacca

IToBTOpEHHE OCHOBHBIX BONPOCOB Kypca 7 Kjiacca — 3 yaca

[Ipenmer xumuu. MeTob! O3HAHMSI B XUMUU: HAOIIOEHHE, IKCIIEPUMEHT, MOICIIMPOBAHUE,
UCTOYHUKU XUMHUYECKON MH(pOpMaLMY, ee MOoIyYeHUEe, aHaINu3, U MIPEICTaBICHUE €ro pe3yJibTa-
TOB.

[ToHsiTHE O XUMHUYECKOM 3JIEMEHTE U (POpPMaX €ro CyIeCTBOBaHMS: CBOOOAHBIX aTOMAaX, IIPO-
CTBIX M CJIOKHBIX BEIIECTBAX.

[IpeBpamienus BemecTB. OTIMYME XUMUYECKUX PEAKIUN OT PU3UYECKUX sBJICHUHN. Ponb Xu-
MUHU B )XKU3HU yesioBeka. XeMmopuius u xemohoousi.

KpaTtkue cBeneHus 3 ICTOpUM BO3HUKHOBEHUS U pa3BUTHUs XuMud. llepuon anxumun.  Ilons-
tre o puocopckom kamHe. Xumus B X VIB. Pazputne xumun Ha Pycu. Ponb oTeuecTBeHHBIX
YYEHBIX B CTAHOBJICHUM XUMUYECKON Hayku — paboTel M. B. JlomonocoBa, A. M. bytneposa, /1.
N. Menneneesa.

XUMHUYECKAsi CAMBOJIMKA. 3HAKU XUMHAYECKHUX 3JIEMEHTOB U MTPOUCXOKIACHUE UX HA3BAHUM. XHU-
Muueckue Gopmyibl. UHaekcsl u koadpuimentsl. OTHOCUTENbHBIC aTOMHASI U MOJICKYJISIpHAs
Macchl. Pacuetr MaccoBoO 10JIM XUMHUUECKOTO 3JIEMEHTa 1o (popMyJie BelecTra.

Ilepnognyeckas cucrema xumudeckux auemeHToB /1. 1. Menneneesa, ee ctpykrypa: Maible
1 OoJbIIIME IEPUOIbl, TPYIIBI M MOATPYNIbI (T1aBHas v mobouHas). [lepuoanueckas cuctema Kak
CIPaBOYHOE OCOOME IS MTOJIYUECHUS CBEJICHUIN O XUMUYECKUX JIEMEHTAaX.

HMemoncTpamuu 1. Moxaenu ( mapoctepkueBbie u Ctroapta- bpurieda) pa3audHbIX MPOCTHIX U
CJI0’KHBIX BellecTB. 2. Koyekius CTeKIsiHHON XuMuyeckon nocypl. 3. Komnekus Marepruainos u
W3JICJINN U3 HUX Ha OCHOBE altoMUHUSA. 4. BzauMozencTere MmpaMmopa ¢ KUCIOTOM U IOMYTHEHUE
U3BECTKOBOM BOJIbI.

JlabopatopHbie onbIThI 1. CpaBHEHNE CBOMCTB TBEPABIX KPUCTAIIOB U PaCTBOPOB. 2. CpaBHEHUE
CKOPOCTH MCTIapEHHsI BOJBI , OJICKOJIOHA M STUJIOBOTO CIUPTA C (PUIBTPOBaJIbHONU OyMar.

Tema 1. ATOMBI XUMHYECKHX 3JIEeMEHTOB — 9 4.

ATOMBI KaK (popMa CyIIEeCTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJCHUSI O CTPOCHHUU



aToMOB. JlokazaTenabCcTBa CI0KHOCTH cTpoeHus: atToMoB. OmnbIThl Pezepdopaa. [Inanerapuas mo-
JIeJIb CTPOEHUS aTOMa.

CocTtaB aTOMHBIX AACP: IPOTOHBI U HCﬁTpOHBI. OTtHocuTenbHas aToOMHas Macca. B3aumo-
CBSI3b OHSITUM «IIPOTOH», ((HGfITpOH», «OTHOCHUTCIIbHAA aTOMHas MacCa».

M3MmeHeHne yrciia IPOTOHOB B S/Ipe aToMa — 00pa30BaHKME HOBBIX XHMHYECKUX 3JICMCHTOB.

H3MeHeHwre yrcia HEHTPOHOB B sIpe aToMa — 00pa3oBaHue n30TonoB. COBpeMEHHOE Orpe/ie-
JICHHE TTOHATHS «XHMHUYSCKHN JIeMEeHT». M30TOIBI Kak pa3HOBUIHOCTH aTOMOB OJHOT'O XHMHYe-
CKOTO JJIEMEHTA.

OnexTpoHbl. CTpoeHHUE IIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUUECKUX 371eMeHTOB Ne 1—20 me-
puoanueckoi cucreMmsl J[. . Menaeneepa. [loHsTre 0 3aBEpIIICHHOM U HE3aBEPILIEHHOM AJICK-
TPOHHOM CJI0€ (3HEPTETHUECKOM YPOBHE).

[lepuoanueckas cuctema XxuMudeckux anemMenToB J[. M. MenaeneeBa u ctpoeHue aToMoB: pu-
3MYECKHUI CMBICI TIOPSAIKOBOIO HOMEpPA 3JIEMEHTA, HOMEpPA IPYIIIbI, HOMEpa NEPHOIA.

HN3MeHeHue uncia QJICKTPOHOB HAa BHCIIHEM JJICKTPOHHOM YPOBHE aTOMAa XUMHUUYCCKOT'O 3JICMCH-
Ta — 06p330BaHI/IC IMMOJIOKUTCIIbHBIX U OTPULIATCIIbHBIX HOHOB. I/IOHBI, O6p330BaHHBIe arToMamMu
MCTAJIZIOB 1 HCMCTAJIJIOB.

[TpyurHbI U3MEHEHUST METAUTMYECKUX U HEMETANIMYECKUX CBOMCTB B MEpUOAaX U Ipymmax.
OO6pazoBanue OuHapHbIX coeauHeHuil. [lonsaTre 06 noHHOM cBsi3u. CxeMbl 00pa30BaHUs HOHHOM
CBSI3H.

B3anMopeiicTBe aTOMOB XUMHUYECKHUX DJIEMEHTOB-HEMETAIIJIOB MEX Ty CO00i — oOpa3oBaHUe
JIBYXaTOMHBIX MOJICKYJI MMPOCTHIX BemecTB. KoBajeHTHAs HEMOMApHAS XUMUYECKas CBSI3b. JJICK-
TPOHHBIE U CTPYKTYpHBIC (hopMyITbl. B3anmoelicTBe aTOMOB XMMHUYECKUX 3JIEMEHTOB-
HEMETAJUIOB MEXKIy 000 — 00pa3zoBaHuEe OMHAPHBIX COSTUHEHUN HEMETAIOB. DIEKTPOOTPH-
ATEIbHOCTD. [IOHSITHE O KOBaJEHTHOW MOJISIPHOU CBSI3H.

B3anmoneiicTBHEe aTOMOB XUMHUYECKHX AJIEMEHTOB-METANIOB MEXKIy OO0 — 0Opa3oBaHUE Me-
TAUIMYECKUX KPUCTAIIOB. [IOHITHE O METAUIMYECKON CBSI3H.
JdemoncTpauuu. Moienn aToMOB XUMHAYECKUX BJIEMEHTOB.

ITepuoanueckas cucrema XuMudeckux dyiemeHToB . . Menneneesa.

JlaGopaTopHblie onbIThI. 3. MOAETMPOBAHUE MTPUHIIUIIA IEUCTBUS CKAHUPYIOIIETO MUKPOCKOIIA.
4. VzroToBieHue Mojeseit MOJIeKyJl OMHAPHBIX coeAMHEHUH. 5. VI3roToBieHue MOJEIH, UILITIO-
CTPUPYIOLIEN CBOMCTBA METAINTMYECKOU CBS3H.

Tema 2 TIIpocThlie BenlecTBa -6 4acoB

[TonmoxkeHne METAIUIOB U HEMETAJUIOB B MEPUOIUYECKON CUCTEME XUMHUYECKHUX 3J1eMeHTOB /1. 1.
MenneneeBa. BaxHenme mpoCcTbie BEIIECTBA — METAIUIBL: JKEJNE30, ATFOMUHUN, KAJIbIIAM, Mar-
HUMN, HaTpui, kanuii. O0mue pru3ndecKre CBONCTBa MeTaIoOB. BaxkHelie mpocThie BEIecTBa
— HEeMeTaJlIbl, 00pa30BaHHbIe aTOMaMU KHCIOpOa, BOJIOPOa, a30Ta, cepsl, hochopa, yrieposa.

CriocoOHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB K 00pPa30BaHUI0 HECKOIBKUX MPOCTHIX BEIIECTB
— aJUIOTpOoNHs. AJUIOTPONHbIE MOAU(UKAIK KUCIOpoaa, hocdopa u onoBa. MeTamnueckue u



HEMETAJUIMYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTEIBLHOCTD JIE€JIEHUS MPOCTHIX BEMIECTB HA
METAJIJIbl 1 HEMETAJUIBI.

Uucno Aroraapo. KonudectBo BemectBa. Moisib. MossspHas macca. MoJisipHbIif 00beM ra3000-
pa3HbIX BemecTB. KpaTHble €IMHUIIBI KOJIMYECTBA BEIIECTBA — MWJIJIMMOJIb U KHJIIOMOJIb, MUJUIHU-
MOJISIpHAsl ¥ KWJIOMOJISIPHAS. MAacChl BEIIECTBA, MUJTUMOJISIPHBIN U KUJIOMOJISIPHBIM 00BEMBI Ta30-
00pa3HbBIX BEIICCTR.

PacueTsl ¢ ncnosib30BaHNEM NOHATHI «KOJMYECTBO BEIIECTBA», «MOJIAPHAS MAccay, «MOJISIP-
HBI 00BEM Ta30B», «IIOCTOSTHHAS ABOTAAPOY.

JdemoncTpanuun. [Tonydenne o3oHa. OOpasiisl 6€10ro U ceporo 010Ba, 0€JI0ro U KpacHoro ¢oc-
dopa. HekoTopble MeTaibl 1 HEMETAJLTbI KOJIMYECTBO BenlecTBa 1 Mok, Mojiens MOJISpHOTO
o0beMa razo00pa3HbIX BEIIECTB.

JlaGopaTopHblie onbIThI. 6. O3HaKOMJIEHHE C KOJUIEKIIMEeW MeTallIoB. 7 O3HaKOMIIEHEUE ¢ KOJI-
JICKIIMEeN HEMETAaJIJIOB.
Tema 3 CoeauHeHHs] XUMHYECKHX 3J1eMeHTOB — 14 yacoB

Crenenb okuciienus. OnpeeneHue CTENeHN OKUCIECHUS JIEMEHTOB IO XUMHUYECKOH (hopMyIie
coeaunenus. CoctapieHue GopMyJ1 OMHAPHBIX COCTUMHEHUM, OO CTOCO0 UX Ha3bIBAHUS.

bunapHbie coeTMHEeHUsI: OKCHUJIbI, XJIOpUIbI, cyibhuasl u Ap. Cocranenue ux hopmyn. [lpen-
CTaBUTEIIM OKCUJIOB: BOJIA, YIVIEKUCIIBIM I'a3 U HETAlIEHAasl U3BECTbh.

[IpencraButenu JeTy4nux BOAOPOIHBIX COCTUHEHUI: XJIOPOBOIOPO] U aMMHAK.

OcHoBaHus1, UX COCTaB U Ha3BaHUs. PacTBOPMMOCTh OCHOBaHUH B BoJie. Tadiuiia pacTBOPUMO-
CTH THJIPOKCHUJIOB U coJiek B Bojze. [IpeacTtaBuTeny menoyen: ruipOKCUIbI HATPHUs, Kallisl U KaJlb-
uus. [londarue o kauecTBeHHBIX peakuusax. MaaukaTopsl. I3MeHEeHUE OKpACKU HHAUKATOPOB B
IIEJIOYHOM Cpelie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccuduxarus kucnot. [IpeacraBurenu KUciaoT: cepHas, co-
JIsiHas ¥ a30THas. M3MeHeHune OKkpacku MHAMKATOPOB B KUCIIOTHOM CpeZe.

Conu Kak Mpou3BOIHbIE KUCIOT U OCHOBaHMWH. X cocTaB 1 Ha3BaHMs. PacTBOpUMOCTH COJIEH B
Boze. [IpencraBurenu cosei: XJI0pua HaTpusi, KapooHat U (ocdat KaibLHs.

AMop(dHBIE ¥ KPUCTATUIMUYECKUE BEIIECTRA.

MexXMOIEKyYJISIpHbIE B3aUMOICUCTBUS. THUIBI KPUCTAINIMYECKUX PELICTOK: MOHHAS, aTOMHAs,
MOJIEKYJISIpHAA ¥ METAJNINYECKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTALTUYECKHUX
pemeTok. BemecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH TOCTOSIHCTBA COCTaBa
JUISL BELIECTB MOJIEKYJISIPHOTO CTPOCHMUSI.

YucTeie BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPbIX U Ta3000pa3HbIX cMeceit. CBoicTBa
YUCTBIX BEIIECTB U cMecei. X coctaB. MaccoBasi 1 00beMHast 10 KOMIIOHEHTA CMECH.

PacueTsl, CBSI3aHHBIE C UCTIOIB30BAHUEM MOHATHSI «IOJISD».

Jemoncrpamun. O6pa3ibl OKCHI0B, KUCIIOT, OCHOBaHUH U coyieil. MoJienn KpUCTaTnYeCKuX
pENIeTOK XJI0praa HaTpus, anmasa, okcuna yriaeposaa (IV). B3pblB cMecu Boopoaa ¢ BO3AYXOM.
CriocoOb1 pazaenenus cMecent. J{ucTuiuisius BoIbI.

JlabopaTopHble onbIThI. 8. O3HAKOMIIEHEHE C KOJUIEKINEH OKCHI0B. 9. O3HaKOMIIEHHE CO CBOM-
ctBamu ammuaka. 10. KauecTBeHHbIe peakiiuu Ha yriekucisiid ra3. 11. Onpenenenue pH pactBo-



POB KHCIIOT, 1ienoueH, Boasl. 12. Onpenenenrne PH TMMOHHOTO U sI0JIOYHOTO COKOB Ha Cpe3e IUIo-
noB. 13. O3HakoMJIeHHE C KOJUIeKIuen cosieil. 14. O3HaKOMIIEHUE C KOJUICKIIUEH BEIIECTB C pas3-
HBIM THUIIOM KPUCTAJUIMYECKOMN pemeTku. M3rotoBneHne Moaenei KpuCcTaNInueCKUX peueTok. 135.
O3HakoMJIeHHE ¢ 00pa3iiaMu TOPHOM TTOPO/IBI.

Tema 4 W3MeHeHHsI, NPOUCXOASIIME C BelllecTBaMU — 12 yacoB

[ToHsiTHE SIBTEHHUIM KaK U3MEHEHUM, MPOUCXOISIINX C BEIIECTBAMU. SIBIICHUS, CBA3aHHBIC C U3-
MEHEHHUEM KPUCTAJUIMYECKOTO CTPOSHUS BEIECTBA MPHU TTOCTOSHHOM €r0 COCTaBe, — (hU3UUCCKUE
siBieHUA. DU3NYECKUE SIBJICHUS B XUMUU: TUCTUILISALNS, KPUCTAIIN3ALIMS, BEITAPUBAHUE U BO3-
TOHKa BEIIECTB, IIEHTPU(]PyrupoBaHue.

SIBrieHUs, CBA3aHHBIE C ©BMEHEHUEM COCTaBa BEIIECTBA, — XUMUUYECKHUE peakiuu. [Ipu3Haku u
YCJIOBUS MPOTEKAHUS XUMUYECKUX peakiuid. [IoHsTHe 00 3K30- U SHAOTEPMHUYECKUX PEAKITUIX.
Peakiiuu ropeHust Kak 4aCTHBIM CIydail 9K30TEPMHUUECKUX PEaKIMi, TPOTEKAIOIINX C BbIJCICHUEM
CBETA.

3aKOH COXpaHEHUsI MAcCChl BEIIECTB. XUMUYECKUE YpPaBHEHUS. 3HaUYEHUE UHAECKCOB U KO3 -
eHTOB. COCTaBIICHHE YPABHEHUN XUMHUYECKUX PEAKIIAMN.

Pacyérpl Mo XuMHueCKUM ypaBHEHUsM. Pelienue 3a1a4 Ha HaX0K/IeHUE KOJIMYECTBA BEIle-
CTBa, MAacChl MJIM 00bEMa MPOIYKTa PEaKLUU IO KOJIMYECTBY BEILIECTBA, MacCe WM 00bEMY HC-
XOJIHOIO BeuiecTsa. PacyeTsl ¢ HCIOIBb30BaHUEM MOHATHUSA «I0JIsD», KOTJa UCXOAHOE BEIIECTBO Ja-
HO B BHJIE pacTBOpA € 3aJaHHOM MacCOBOM J10JIEW paCTBOPEHHOI'O BEILECTBA UJIN CONEPIKUT OIIpe-
JEIICHHYIO JTOII0 PUMECEH.

Peakunu pasnoxenus. [lonstre o ckopoctn xumnyeckux peakuui. Katanuzaropel. @epMeHTHI.
Peakiuu coenuuenus. Karanuruueckue U HeKaTaIUTHYECKUE peakiini. OOpaTuMble 1 HEOOpaTH-
MBI€ PEAKLIHH.

Peakuuu 3aMenieHus. DNEKTPOXUMUYECKUHN Pl HAMIPSYKEHU METAJIOB, €r0 UCIIOJIb30BAHUE
JUISL IPOTHO3UPOBAHKS BO3MOXXHOCTH IPOTEKAHUS PEAKLIMN MEXKly METAJUIAMU U PacTBOPaMHU
KHUCJIOT. Peaknnu BHITECHEHUS OTHUX METAJLIOB U3 PACTBOPOB UX COJICU IPYTUMH METAJJIAMU.
Peakuun oO6Mena. Peakiinu HelTpanu3amuu. Y CJIOBHS TPOTEKAHUS peakinii oOMeHa B pacTBOpax
J10 KOHIIA.

Tunel XuMuyecKux peakui (Mo MPU3HAKY «UUCIIO U COCTAB UCXOAHBIX BEUIECTB U MPOIYK-

TOB PEAKIMK») HAa IPUMEPE CBOMCTB BOJBI. Peakiius pa3noxkeHus: — AJIEeKTPOoau3 Boasl.  Peak-
LIUM COEAUHEHUS — B3aMMOJICMCTBUE BOJIBI C OKCUAAMH METAJIOB U HEMETAILIOB. [loHsATHE «THA-
pokcuapl». Peakunn 3amMmenieHnss — B3aUMOJICHCTBHUE BOABI C HIETOUYHBIMU U IIEJIOYHO-
3eMeNIbHBIMU MeTalllIaMu. Peakiinu oOMeHa (Ha mpuMepe TUAPoJn3a Cyabhua aTloOMAHAS U Kap-

Oua KaabIus).

Pacyernble 3axaun. 1. Beruucienue no XuMU4eCKUM ypaBHEHUSM MacChl MJIM KOJIMYECTBA Belle-
CTBA M0 U3BECTHOW MACCE WM KOJIMYECTBY BELIECTBA OJHOTO U3 BCTYMAIOIIMX B PEAKIIUIO BE-
HIECTB WJIH MPOAYKTOB peakluu. 2. Beiuncaenue Maccol (KOJIMYECTBA BEIIECTBA, 00beMa) POy K-
Ta PEaKIUu, €CIM U3BECTHA MACCa UCXOHOIO BEMIECTBA, COAECPIKAIIETO ONPENEIICHHYIO 100
npumeceit. 3. Beranciienne macchl (KOJIMUECTBA BEIIECTBa, 00beMa) MPOIYKTa PEAKIIHH, €CITH 13-
BECTHA Macca pacTBOpa M MaccoBasi J0JIsI PACTBOPEHHOI'O BEILIECTBA.

JdemoncTpanuun. [Ipumeps! pusznueckux sBICHUIA: a) MIaBiIeHUe napaduHa;
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0) BO3roHKa Mo/a Wik O€H30MHON KHUCIIOTHI; B) paCTBOPEHHE NepMaHTraHarta Kajus; r) nuddysus
JYIIACTBIX BEIIECTB C ropAlled JaMIOYKH HaKaduBaHus. [[pumepbl XUMUYECKUX SIBJICHUIL: a) ro-
penue maraus, pocdopa; 6) B3auMoAEHCTBHE COJITHOM KUCIOTHI C MPAaMOPOM UJIM MEJIOM; B) TIO-
ayudenue ruapokcuna meau (II); r) pactBopeHune nory4eHHOro rupOKCHIa B KUCIOTaX; /1) B3au-
mopercTue okcuaa Menu (II) ¢ cepHoit KMCIOTOM MTPU HArPEBAHUM; €) PA3JIOKEHUE IepMaHTaHaTa
KaJIus; 5K) B3aMMOJCHCTBHE pa30aBICHHBIX KUCIOT C METAJIIaMHU; 3) pa3oKEHUE MEPOKCHIA BO-
JOPOJIa; 1) AIAEKTPOIU3 BOJIBI.

JlabGopaTopHbie onbIThI. 16. [I[pokanuBanue Meau B IJIaMEHU CIUPTOBKU. 17. 3aMellieHue Meau B
pactBope xsopuna meau (1) xenesom.

Tema 5 IIpakTukym Ne 1
IIpocreiiniue onepanum ¢ Bemecrsamu 3 4.

1. IlpaBuna TexHUKH O€30MACHOCTH NPU paboTe B XMMUUYECKOM KabuHere. [IpuemMbl oOpatieHus ¢
71a00paTOpHBIM 000PYAOBAaHUEM U HarpeBaTeabHbIMU NpuOopamu. 2. Habmonenus 3a "3MEHEHU-
SIMH TIPOUCXOSAIIMMHU C TOPSIIIEH CBEUOH (JIOMalTHUM SKCIIEPUMEHT)3. AHAN3 MOYBBI U BO-
JbL.(JToManIHui SKcriepuMenT). 4. [Ipu3Haku XxuMudeckux peakiuii. 5. [IpurotosieHue pactsopa
caxapa M OIIpeJleJIECHHEe MacCOBOM J0JIU €ro B paCTBOPE

Tema 6
PacrBopenne. PactBopbl. CBoOIiCTBa paCTBOPOB 3J1€KTPOJIUTOB -18 yac

PactBopenue kak gusnko-xumudeckuit npouecc. [lonstue o ruapaTax u KpucTaJIoruapa-
tax. PactBopumocTts. KpuBble paCTBOPMMOCTH KaK MOJIEb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX
BEILIECTB OT TemnepaTypbl. HachleHHbBIE, HEHACBIIIEHHBIE U NIEPECHIIICHHBIE PACTBOPHI. 3HAYE-
HUE€ PACTBOPOB ISl IPUPOJBI U CENBCKOTO X035 MCTBaA.

[TonsiTue 00 ANMEKTPOTUTUIECKON TUCCOIUALIUN. DIICKTPOIUTHI U HEAJICKTPOIUTHL. MexaHu3m
JUCCOLIMALIMY 3JIEKTPOJIUTOB € Pa3JIM4YHBIM TUIIOM XUMHUYECKOU CBsI3U. CTENEeHb 3JEKTPOJINTHY €-
ckoil nucconuanuu. CuiabHbIE U Cl1a0ble AIEKTPOJIUTHIL.

OCHOBHBIE MOJIOKEHUS TEOPUH SJIEKTPOIIMTHYECKON Jucconauu. MIOHHbIE ypaBHEHUS peak-
Ui, YCIOBUS MPOTEKAHUS PEAKIIMK OOMEHA MEXIY JIEKTPOIUTAMU JJO KOHIIA B CBETE HOHHBIX
IIPECTABICHUM.

Knaccudukanys noHOB ¥ MX CBOMCTBA.

Kucnotsl, ux xkinaccudukanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE TEOPUU DIIEKTPO-
JUTHYECKOW Ircconuanuu. MoJeKy s pHbIE 1 HOHHBIE YPABHEHUS PEaKUUi KUCIOoT. B3aumoien-
CTBHE KUCIIOT C METaJUIaMU. DJIEKTPOXUMHUUECKUN PsiJl HANIPSKEHU MeTauioB. Biaumopeiicteue
KHUCJIOT C OKCUJAAaMH METAJUIOB. B3auMoaerncTBre KUCIOT C OCHOBAaHUSIMA — PEAKLIMS HEUTpaIu-
3aiuu. B3anmoencTBre KUCIOT ¢ coisiMu. Mcnonb3oBaHue TabJIUIbI pACTBOPUMOCTH JJIS XapaK-
TEPUCTUKN XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux knaccudukanus. Juccornmaius o0CHOBaHUI U UX CBOMCTBA B CBETE TEOPHUHU
AIEKTPOJUTUYECKON AUCCoLUaMy. B3auMoaeicTBUe OCHOBAHUM C KUCIIOTaMH, KUCIIOTHBIMU OK-
cuaaMHu U coiisiMu. Mcnonbp3oBaHue TabIUIbl pACTBOPUMOCTH IS XapaKTEPUCTUKU XUMUYECKUX
CBOWCTB OCHOBaHUM. Pa3nokeHne HepacTBOPUMBIX OCHOBAHHUW IPY HATPEBAHUMU.

Counu, ux kiaccupuKanus U IUCCOLMALNS Pa3IMUHbIX TUIOB coyieil. CBOMCTBA CoJeil B cBeTe
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TEOPHUU IEKTPOIMTUIECKON JUCCOLMAMU. B3auMoaencTBue Cojlel ¢ MeTallIaMM, YCIOBHUS IPO-
TEKAHUS dTUX peakui. B3anMoaencTBue cojier ¢ KUCI0TaMHU, OCHOBAaHUSIMU U COJISIMU. Mcrionb-
30BaHUE TAOJIUIIBI PACTBOPUMOCTH JJIsI XapAKTEPUCTUKH XUMHUYECKUX CBOMCTB COJICH.

O06o00611eHNEe CBEICHU 00 OKCHJIaX, UX KJIacCU(PUKAIIUN U XUMUYECKUX CBONCTBAX.

['eHeTHUECKME PSAABI METAILUIOB U HEMETAJUIOB. | €HETUYECKAas CBSI3b MEXK/y KJIAaCCaMH HEopra-
HUYECKHUX BEIICCTB.

OKUCIUTETLHO-BOCCTAHOBUTENIbHBIC peakiiui. OKUCIUTENb U BOCCTAHOBUTENh, OKUCIICHHUE U
BOCCTAHOBJICHHE.

Peakiinu noHHOTO 0OMEHa M OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIE peakiini. CoCcTaBlIeHUE ypaB-
HEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOA0M JIEKTPOHHOTO OallaHca.

CBolicTBa NMPOCTHIX BEIIECTB — METAJVIOB M HEMETAJIJIOB, KUCJIOT M COJIEH B CBETE MpPEACTaBIIe-
HUN 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIECCaXx.

JdemoncTpauuu. VcnbiTaHre BEMECTB U KX PACTBOPOB HA AJIEKTPOIIPOBOJAHOCTD. [[BHKEHME
OKpAIIIEHHBIX MOHOB B 3JICKTPUYECKOM TMOJIE. 3aBUCUMOCTD 3JIEKTPOIPOBOTHOCTH YKCYCHOM KHC-
JIOTBI OT KOHLIEHTpAMHU. B3auMoaelicTBUE IMHKA C CEPOU, COJITHOM KMCIIOTOW, XJIOPUAOM MEIU
(I1). T'openue maruus. BzaumoaeiicTBue XJIOpHON U CEPOBOJOPOTHON BOJIBI.

JlaGopaTopHble onbIThI. 18. B3anmoeiicTBre pacTBOPOB XJI0OpH/Ia HATPUS U HUTpaTa cepedpa.
19. ITosryueHne HEpaCTBOPUMOIO THAPOKCHIA M B3aUMOJICHCTBHE ero ¢ kucioramu. 20. Bzaumo-
JIelicTBUE KUCJIOT ¢ OCHOBaHUAMHU. 21. B3anMoelicTBre KMCIIOT ¢ OKCHAaMU MeTauioB. 22. B3au-
MOJEHCTBHE KUCIIOT ¢ MeTajuiaMu. 23. B3anmoiencTBue KUcioT ¢ coisamu 24. Bzaumoneiictaue
ieJIouer ¢ KuciaoraMu. 25. B3anMmoieicTBue menodeil ¢ OKCHUIaMu HeMETaUIOB. 26. B3aumoaen-
CTBHE I1IeJI0YEN ¢ coysamMu. 27. I[lonydeHne u CBOMCTBA HEPACTBOPUMBIX OCHOBaHMM. 28. B3aumo-
JIEUCTBUE OCHOBHBIX OKCHUIOB C KACJIOTaMH 29. B3anMoelicTBe OCHOBHBIX OKCHUI0OB ¢ BOoi. 30.
B3anMoelicTBUE KUCIOTHBIX OKCHIOB CO mieaouaMiu. 31. BzanmoaencTBrue KNCIOTHBIX OKCUIOB C
BoJOM. 32. B3aumopaencTBue coJjieii ¢ kuciaoramu.33. B3aumMopaeicTBue cojiei co mieaouamu. 34.
B3aunmopneiictBue coneit ¢ comsimu. 35. B3aumojielicTBue pacTBOPOB COJIEHN C METAIIAMMU.

Tema 7 IIpakTukym Ne2

CBoiicTBa pacTBOPOB JIEKTPOJINTOB

6. Monuelie peakuuu. 7. YCIOBUS TEUCHUS XUMUUYECKUX PEAKIIUNA MEXKITY pPACTBOPAMHU AJICKTPOJIU-
TOB J10 KOHIIA. 8. CBOMCTBA KMCJIOT, OCHOBaHUM, OKCUAOB, Cojiel. 9. Pelienue skcrneprumMeHTab-
HBIX 33/1a4

N3menenus B nporpamme: [Iporpamma npenycMaTpuBaeT ClIEAyOIIEE paclpeleIeHUe YacoB Ha
U3Yy4YEHHUE COAepKaHus JaHHOTO Kypca: 68 4. (34 yueOHble Henean), Y MEHBIIEHO KOJIMYECTBO Ya-
COB B pa3zJieie COCIMHEHUSI XUMHUYECKUX 3eMEeHTOB | yac (IpUXOAsATCS HA Mpa3JHUYHBIE JHH).

YMEHBIIEHO KOJMYECTBO YacOB Ha M3yuyeHHe paszgena «lM3meneHns npoucxomsauume ¢ BelleCTBa-
mMu». 1 yac oTBeI€H Ha ypoK 00OOIIECHHS U CUCTEMATH3alMU 3HaHUH 3a Kypc XuMuu § kiacca u 1
4ac OTBOJUTCS HA IIPOBEIEHUE KOHTPOJIBHOM pabOThl B paMKaxX MPOMEKYTOYHOM aTTECTALNH.

Jlyst peasizariiy MOCTaBJICHHBIX 11EJIEH U 3a/1a4 B JaHHOU pabodeil mporpaMMe 4achl HCTOJIb30Ba-
HBI CJICAYIOIIMM 00pa3oMm:
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Y4eOHo - TeMaTH4YecKoe NJIAHUPOBaHHUeE.

Tema KosaunyectBo yacos paxkTHyecku
1. IloBTOpeHHE OCHOBHBIX BO- 34
NPOCOB Kypca 7 Kjiacca
2. ATOMBI XMMHYECKHMX JJle- 12 4.
MEHTOB.
1
W3 HUX KOHTPOJBHBIX PadoT:
3. IIpocTbie BemnrecTBa 6u.
4, CoeanHeHUS XHMHYECKHX 11 4.
3J1€eMEHTOB.
I 4.
W3 HUX KOHTPOIBHBIX PabOT:
5. HN3meHeHus, MPOUCXOAsI- 11 u.
M€ ¢ BellecTBaMu.
I 4.
W3 HuX KOHTPOJBHBIX PadoT:
W3 Hux npaktudyeckux padoT: 1u.
6. PacrBopeHue. PacTBOpBI. 18 u.
CBoiicTBa pacTBOPOB JJICK-
TpojutoB. IlonsiTust 00
OKHCJIUTEILHO-
BOCCTAHOBHUTEJILHBIX  peak-
HUSAX
W3 HUX KOHTPOJIBHBIX PadoT: 1 4.
W3 Hux npakTudeckux padboT: 5y.
7. OKHCJINTEJBHO- 34
BOCCTAHOBUTE/IbHbIE  peak-
UM
8. O0o0menne U cucreMaTu3a-
IMs 3HAHUH M0 KypCy XUMHUH
8 kiace
1u

W3 Hux KOHTPOJIbHBIX pa60T:

9. Hroro

68 u, 6mp.p. 4 k.p.,
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Ilepeyenb npakTuyeckux pador B 8 kiacce

Ne Tema
1. [IpakTuyeckas pabora N 1 «[Ipyu3sHaKu XUMHUYECKUX PEeaKIIAN»
2 [IpakTHyeckas pabota N2 2. HoHHble ypaBHEHUs
[IpakTuyeckas pa6ota N2 3 YcioBUs TeyeHUSI XUMUUECKUX PeaKIUi MeX1y pacCTBOPAaMHU 3JIEKTPO-
JINTOB JI0 KOHLIQ
4 [IpakTuyeckas pa6ota Ne 4. CBoCTBa KUCJIOT, OCHOBAaHUM, OKCHU/IOB, COJIEN
5 [IpakTuyeckas pa6ora Ne 5 PerieHue akcriepruMeHTaIbHbIX 3a71a4
6 [IpakTHyeckas pabota N2 6 PenieHue skciepuMeHTalbHbIX 33124
Ne m\nm JlaGopaTopHbIe ONBITHI
1 CpaBHEHHUE CBOMCTB TBEPABIX KPUCTAIIIOB U PACTBOPOB.
2 CpaBHEHHE CKOPOCTH UCMIAPEHUS BOBI, OJICKOJIOHA M ATHJIOBOTO CUPTa ¢ PHIBTPOBAILHON OyMaru.
3 MoenvpoBaHue TPUHLUIIA IEUCTBUSI CKAHUPYIOLIET0 MUKPOCKONa
4 H3roroBneHue Mozeneil MOJIEKyJl OMHAPHBIX COEUHEHHH.
5 N3roroBieHne Moaenu, WILUTFOCTPUPYIOLIEH CBOMCTBA METAJUIMYECKOM CBSI3H.
6 O3HaKOMJIEHUE C KOJUJIEKIIMEN METAIIJIOB.
7 O3HakoOMJIEHHE C KOJIJIEKIIMEN HEMETAIIIOB.
8 O3HaKOMJIEHUE C KOJUJIEKIINEN OKCHIOB.
9 O3HakoOMJIEHHE CO CBOMCTBAMHU aMMHAKa.
10 KauecTBeHHBIEC peaklIMK HA YIJIEKUCIIBIN Ia3.
11 Omnpenenenne pPH pacTBOPOB KUCIIOT, IMIETOYEH, BOJIBI.
12 Omnpenenenne PH nTuMOHHOTO U S6JI0YHOTO COKOB Ha Cpe3e IJI0/I0B.
13 O3HaKkOMJIEHHE C KOJJIEKIIMEN COeH.
14 O3HaKOMJIEHUE C KOJUIEKIIMEH BEIIECTB C pa3HbIM TUIIOM KPUCTAJUIMYECKOU peweTkun. 3rotoBnenue
MOJIENEN KPUCTAIUNIMYECKUX PEIIETOK.
15 OszHakoMyieHHe ¢ 00pa3iiaMu TOPHOM MTOPO/IBL.
16 [IpokanuBanue Meau B IIaMEHU CIUPTOBKHU
17 3amenenue meau B pactBope xuopuaa menu (1) sxenezom.
18 B3aumoneiicTBre pacTBOPOB XJIOpUIa HATPHUS B HUTpaTa cepedpa.
19 [TomyueHnue HEPACTBOPUMOIO TUAPOKCUAA U B3aUMOJACHCTBUE €r0 C KMCIOTaMU.
20 BsaumMmoeiicTBie KUCIOT C OCHOBAHUSIMH.
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21

B3auMoelicTBHE KUCIOT ¢ OKCUIAMHA METAJLJIOB.

22 B3aumopeiicTBre KUCIOT ¢ METaJIaMH.

23 B3aumopeiicTBre KUCIIOT C COMSIMU

24 BzaumopericTBue mienoyuen ¢ KUCI0TaMH.

25 BzaumopeiicTBue mienoyen ¢ OKCUIaMyA METAJIOB

26 BzaumozeiicTBue 1ienoyen ¢ ConsaMu

27 [TonydeHue u cBOMCTBAa HEPACTBOPUMBIX OCHOBAHUI

28 B3aumojeicTBue OCHOBHBIX OKCHJIOB C KUCIIOTAMH

29 B3aumopeiicTBe OCHOBHBIX OKCUJIOB C BOJIOH.

30 B3aumoelicTBHE KUCITOTHBIX OKCHJIOB CO HISI0OYaMHU

31 BzauMopeiicTBue KUCIOTHBIX OKCUAOB C BOJOM

32 B3aumoneiicTBre comeit ¢ KHCIOTaMu

33 BsaumopeiicTBue coneil co menouyamu.

34 BzaumoneiicTBue cojieii ¢ COJISIMU

35 B3auMozeincTBrue pacTBOpOB COJIEH ¢ MeTallllaMu

IlepeyeHb KOHTPOJIBHBIX PadoT B 8 B KJi1acce
Neo Tema Buj nposepku
1. ATOMBI XUMHUYECKUX JIEMEHTOB. Konrtponbnas padora Ne 1
2. [Ipocteie BemectBa. Coequnenus xu- | KontponpHas padora Ne 2
MUYECKHUX IJIEMEHTOB
3. W3meHeHus, mpoucxosiiye ¢ Bellle- KonTponbnas padorta Ne 3
CTBaMH

4. KonTtpouabHasi pa6ora B pamkax KonTposbHnas paGora Ne 4

NPOMEKYTOYHOM aTTeCTAllUuN
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Coaep:xanue mporpaMmmsbl Kypca 9 kiacca

BBeaenne. O0mas XxapakTepucTUKA XUMHYECKHUX 3JIEMEHTOB U XUMHYECKHX peaKkuui.
HHepuoauueckuii 3axkoH U Ilepuoanyeckas cucremMa xumudeckux djiemMeHToB .M. Menaee-
eBa (104.)

[leproguyecknil 3aKOH U NEPUOANYECKAs cUcTeMa XuMuudeckux snemeHToB .M. MeHaeneeBa B
CBETE YUEHHUS O CTpOeHUHU aroMa. IX 3HaUYeHHeE.

XapaKkTepUCTUKA AJIEMEHTA MO €ro IMOJOKEHUI0 B MEPUOAUYECKON CUCTEME XHUMHYECKHX
sanemenToB /.. MenneneeBa. CBoiICTBa OKCUAOB, KHCJIOT, OCHOBAHUM M COJIEd B CBETE€ TEOPUU
AIEKTPOJIMTHYECKON TUCCOUMALMU U MPOLECCOB OKUCIEHUA-BOCCTAHOBIICHUs. | eHeTHUeCKHe psi-
JIbl METAJUIA U HEMETAJUIA.

[lonsiTie 0 mepexoAHBIX 3yeMeHTax. AMdorepHOCTh. ['eHeTHuecKuit psia MEPEexXOoTHOTO
3reMeHTa. XUMHYECKasi opraHu3anusl nNpupojbl. XuMudeckue peakuuu. CKOpoCcTh XMMUYECKOU
peakiuu. KarainsaTopsl U KaTanus.

JemoncTpauuu Paznuunsie gopmel Tabmuusl .M. MenaeneeBa. Mojenn aToMOB 31€MEH-

TOoB 1-3 —TO mepromoB. Mojens cTpoeHUsi 3eMHOro miapa (ImonmepeuHblil pa3pes). 3aBHCUMOCTD
CKOPOCTH XMMHMYECKOW pEaKIUU OT INPHUPOABI PEarupyrOIIHX BEIIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaklUyd OT KOHIICHTPALUN PEarupyrolnuX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMH-
YEeCKOW peakluu OT IUIOIAAN COPUKOCHOBEHUS Pearupyronux BeMeCTB (KUK coi»). 3a-
BHCHMOCTb CKOPOCTH XMMHUYECKOW PEAKIMU OT TEMIIEpaTyphbl pearupyromux BemecTs. [ oMoreH-
HBIE U TeTepOreHHbIe KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. IHrubupoBaHue.
JlabopaTopubie onbiThl. 1. [lomydyeHue TrUApOKCHIA IMHKA U KCCIEAOBaHUE €r0 CBOMCTB.
2.MonenmnpoBanne nocrpoenus llepuoanueckon cucremsl xuMudeckux 3iueMeHToB .M. Menne-
JeeBa. 3. 3aMeleHue JKele30M Meau B pactBope cyibdara meau (I1) 4. 3aBUCHMOCTDE CKOpPOCTH
XUMUYECKON peakluu OT MPUPOAbl pEarupyOIIMX BEIIECTB Ha MPUMEpPE B3aUMOACHCTBUS KUCIIOT
¢ MeTtauiaMu. 5 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEaKIMM OT KOHILIEHTPAUUU PeEarupyronmx
BEILIECTB HA NPUMEPE B3AUMOACHCTBHS [IUHKA C COJISTHOM KHMCIIOTOM Pa3jJuYHOM KOHUEHTPAIUu.6.
3aBUCHUMOCTh CKOPOCTH XMMHYECKOM PEAKIUU OT IUIOIIAJN CONPUKOCHOBEHUS PEATHPYIOLINX
BEILECTB. 7. 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peaklMH OT IUIOIIAAN CONPUKOCHOBEHHUS pea-
TUPYIONIMX BellecTB §. MoaennupoBaHue «KUISIIEro cios». 9. 3aBUCUMOCTh CKOPOCTH XUMHUYE-
CKOM peakuuy OT TEMIIEpaTypbl pPEarupyrolluX BEUIECTB HA IIPUMEPE B3aUMOJACHCTBUS OKCHUAA
mernu(ll) ¢ pacTBOpoM CepHOIl KUCIIOTHI pa3IMYHOIN TeMITepaTyphl. 9. pa3yioKeHHe MePOKCHIa BO-
nopoja ¢ momoriipio okcuaa Mapradna (V) m karamaser. 10. OOHapyXeHHe KaTana3bl B HEKOTO-
pBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBaHue B3aMMOJCHCTBHUS KHUCIOT C METaJUIaMH ypOTpO-
MIUHOM.

Tema 1. Metajuibl (174.)

[TonoxxeHne METAILIOB B IIEPUOANYECKON CUCTEME XUMHUYECKHUX 3y1eMeHTOB []. 1. Mennene-
eBa. MeTtajuinueckass KpUCTaUTMYECKasi peliéTka U MeTauImyeckas XumMudeckasi cBsizb. OOmue
¢busnueckue croiicTBa MeTamioB. CIiaBbl, MX CBOMCTBA U 3HaUY€HHE. XMMHUUYECKHE CBOMCTBA Me-
TaJUJIOB KaK BOCCTAHOBUTENEH. DIIEKTPOXUMHUYECKHUN P HANPSHKEHUH METAJUIOB M €T0 UCMOJIb30-
BaHME JJI1 XapaKTEPUCTUKU XMMHUYECKUX CBOMCTB KOHKPETHBIX MeTauioB. CrocoObl MOyYeHUs
METaJUIOB: MMUPO-, THAPO- U dIAEKTpOoMeTAILTyprusi. Koppo3us MeTamioB u crnocoObl 60psObI ¢ HEH.

OO01ast xapakTepuCTHKa IIETOYHBIX METaIoB. MeTtasuibl B mpupoje. Ob1mue crnocodbl ux
nonyueHusi. Crpoenue aromoB. [lenodynbie MeTamibl — IPOCThIE BEIIECTBA, X (PU3MUECKUE U XU-
MUYECKHE CBOMCTBA. BakHellne COeIMHEHHs LIEJOYHBIX METAJUIOB — OKCHUABI, THIPOKCUIBI U
COJU (XJIOpHIbI, KapOOHATHI, CyNIb(haThl, HUTPATHI), X CBOMCTBA M MPUMEHEHHE B HAPOIHOM XO-
3saiicTBe. Kanuitasie ynoOpeHus.

OO61as xapakrepucTuka 3yeMenTa riaaBaoi noarpynmnsl I rpynmel. Ctpoenue aromos. e-

JIOYHO-3E€MCJIbHBIC MCTAJIJIBI — IIPOCTBIC BEIICCTBA, UX (i)I/ISI/I‘IeCKI/IG 1 XUMMYECKHE CBOMCTBA. Bax-
16



HEWIIIUE COCTMHEHUS MIEIOYHO-3€MEIbHBIX METANIOB — OKCHUJIbI, TUAPOKCUABI U CONU (XJIOPUIBL,
KapOOHAThI, HUTPATHI, CyabdaThl U Gocdarhl), UX CBOWCTBA U NMPUMEHEHHE B HAPOJHOM XO3S5i-
CTBE.

Amomununii. CtpoeHue atoma, GU3HMUECKUE U XMMHUYECKHE CBOMCTBA MPOCTOTO BEIECTBA.
CoenauHeHust aJIOMUHMS — OKCUJ M THIPOKCHUI, MX ambOTepHbIN XapakTtep. Baxkneitmme comu
anmtoMuHUS. [I[puMeHeHne antOMUHUS U €0 COSTUHEHUIA.

XKenezo. Ctpoenus: atoma, pu3nuecKrue U XMMUYECKHUE CBOMCTBA MPOCTOro BemecTna. I e-
Hetnueckue psasl Fe2+ u Fe3+. KauecTtBennsie peakuuu Ha Fe2+ u Fe3+. Baxneimme conu xe-
Je3a. 3HauCHHE Kelie3a, €ro COSJMHEHHUI U CIUIAaBOB B MPUPOJE U B HAPOJIHOM XO3SIICTBE.

JemoncTpanuun. O6pasnpl METOYHBIX U IIETOYHO-36MEIbHBIX MeTaioB. OOpasiisl CIiia-
BOB. B3anmoneincTBue HATpus , JIUTUSA U KaJdblUs ¢ BOJOW. B3auMonencTBue HaTpusi 1 MarHus ¢
KuciopoaoM. B3zanmoneiictBue MetaisioB ¢ HeMetaiaMu. [lonydenne rugpokcuioB xenesa( II)
u (I10).

JlaGopaTopHble onbIThl. 12. B3anmonencTBre pacTBOPOB KUCIOT U COJIEH C METAJUIAMH.
13. O3nakomieHue ¢ pyaamu xkeinesa.l4.OxkpammBanue IJIaMEHU COJSIMH IIEJIOYHBIX METAJLIOB.
15. Tlonmy4yenne ruapoOKCcHIa KalbIUsl U UCcleloBaHre ero cBorctB. 16. [lomyuenue ruapokcuaa
AJIOMHHUS U UCCJIEA0BaHUE €ro cBOMCTB. 17. B3anumoencTBue xkene3a ¢ COJIHOM KUCIOoTOou. 18.
[Monyuenue ruaporcunos xenesa (1) u (1) u uccrnenoBanne ux CBONCTB.

IIpakTuxkym Nel. CBoiicTBa METAJJIIOB U UX COeTUHEHMM (34.)
1. OcymiecTBieHHE ETTOYKA XUMUYECKUX TIPEBPAIICHUNA METAIIJIOB.
2. Tlomyuenue u CBOMCTBA COCTMHEHUA METAJIIOB.
3. Pemenne skciepruMeHTABHBIX 33/1a4 HA PACIIO3HABAHUE U TIOJyYCHHUE BEIICCTB.

Tema 2. Hemeranabl (284.)

OO0m1as xapakTepuUCTUKa HEMETAJUIOB: TOJIOXKEeHHE B epuoandeckon cucrteme .M. MeHnne-
jeeBa, 0COOCHHOCTU CTPOEHUSI aTOMOB, 3JIEKTPOOTPULIATEIBHOCTh KaK MEpa «HEMETANIMYHOCTH,
pAIl AIEKTPOOTpULIATeIbHOCTH. KpucTammueckoe CTpOCHHE HEMETAUIOB — IMPOCTHIX BEIIECTB.
Annotponusi. ®u3ndeckre CBOMCTBa HeMEeTAIOB. OTHOCUTENBLHOCTh MOHITUN «METAJL», «HEMe-
Tam.

Bonopoa. IlosnoxeHne B mepuogudecKor cucreMe XuMudeckux aneMeHToB .M. Mennene-
eBa. CtpoeHue atoma U MoJIeKyJibl. DU3nyueckue U XMMUYECKUE CBOMCTBA BOAOPOAA, €ro MoIyde-
HUE U IPUMEHEHUE.

O6mias xapakrepuctuka rajgoreHoB. Ctpoenue atomoB. [IpocTsie BemecTBa, ux (usnyde-
CKHE M XMMHYECKHE CBOWCTBA. OCHOBHBIE COEAMHEHHUS TraJOreHOB (rajJOoreHOBOJOPObI U rajore-
HUJIBI), UX cBoMcTBA. KauecTBeHHas peakiius Ha XJIOpua- HoH. KpaTkue cBesieHus o xjiope, Opome.
dtope u noze. [IpumeHeHre raJloreHoB U UX COCIMHEHUI B HAPOJHOM XO3SMCTBE.

Cepa. Ctpoenue aroma, ajusIOTpONus, CBOMCTBAa U MPUMEHEHUE poMOudeckoit cepbl. OKcH-
ael cepol (IV) u (VI), ux nonydenue, cBoiictBa U npumeHeHue. CepoBOJOpOAHAS U CEPHUCTAs
kucoThl. CepHasi KUCIOoTa U €€ COJIM, UX NMPUMEHEHUE B HApOJHOM x03sicTBe. KauecTBeHHas pe-
aKUus Ha CyJb(aT-HOH.

A30T. CTpoeHHE aToMa M MOJIEKYJIbl, CBOMCTBA MPOCTOrO BEIIeCTBA. AMMHAK, CTpPOEHUE,
CBOWCTBA, MOJy4YeHHE U npuMmeHeHue. Conu aMMOHMS, UX CBOWCTBA M mpuMeHeHue. Hutpatel u
HUTPUTHI, IPOOJIEMa X COJIEPKAHUS B CEITLCKOXO035HCTBEHHON MTPOYyKIIUUA. A30THBIE YI00pEHUSI.

®ochop. CtpoeHne aroma, aloTPOIUs, CBOMCTBA 0eoro u KpacHoro ¢ocdopa, uUx Mpu-
meHeHne. OcHOBHbIE coenuHeHus: okcua (ochopa (V), oprodocdopnas kuciora u Gocdatsl.
dochopubie yaoOpeHus.

VYrnepon. CtpoeHue aToma, ajuIOTPOIUs, CBOWCTBA aJUIOTPOMHBIX MOAW(UKAIIMMA, TpUMe-
Henue. Oxkcunpl yriepoaa (II) u (IV), ux cpoiictBa u npumeHenue. KauectBeHHasi peakius Ha yT-
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nexucnbiil ra3. KapOoHatTel: KanblUUT, COAa, MOTAIll, X 3HAYEHHE B MPHUPOJIE U KU3HU YeJIOBEKa.
KauectBenHas peakiusi Ha KapOOHAT-HOH.

Kpemnuii. CTpoenue aTroma, KpUCTAIUNIMYECKUI KPEMHUM, €r0 CBOKMCTBA U npuMeHeHne. Ok-
cup kpemuus (IV), ero npuponbsie pazHOBUIHOCTH. CUIMKAThHI. 3HAUEHUE COCTMHEHUN KPEeMHHUS
B )KMBOU U HEXKUBOU npupoje. [loHsATre 0 CUIIMKaTHON ITPOMBILITIEHHOCTH.

Hemonctpanuu. O0pasiipl TalOTeHOB — MPOCTHIX BelllecTB. B3auMopaeicTBue rajoreHoB ¢
HaTpHUeM, alIOMUHUEM. BeiTecHeHrE XJ10poM Opoma WiiH ioja U3 pacTBOPOB UX COJIEH.
BzaumopeiicTBre ceprl ¢ METAIUIaMH, BOJOPOIOM U KHCIOPOJIOM.

B3anmoneiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO.
[Tornomenue yriem pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccTraHOBIeHHE MeaN U3 €€ OKCHIA YT-
aem. OOpasibl MPUPOTHBIX COSAUHEHUHN Xjopa, cepbl, Gocdopa. Yraepona, kpemuus. OOpa3iisl
BaXHEHIINX JIJIs1 HAPOJIHOTO XO35HUCTBA CyIbh(haTOB, HUTPATOB, KapOOHATOB, docdaTtoB. OOpasLbl
CTEKJIa, KEpaMHUKH, LIEMEHTA.
JlaGopartopusbie onbIThl. 7. KauecTBeHHast peakiusi Ha XJIopua-uoH. 8. KauecTBeHHas peakius Ha
cynbdat — uoH. 9. Pacno3naBanue coseit ammonus. 10. [lomydenue yriekucioro rasa u ero pac-
no3HaBanue. 11. KauectBeHHas peakiusi Ha kapOoHaT-uoH. 12. O3HAKOMJIEHUE C MPUPOHBIMU
cunukatamu. 13. O3HaKkoMIIEHUE C TPOAYKIIUEN CUITMKATHON NPOMBIIIJIEHHOCTH.
IIpakTuxym Ne2. CBoiicTBa HEMETAJJIOB U UX COoeMHEHUH (34.)

1. Pemenue skcriepuMeHTaIbHBIX 33/1a4 1o TeMe «lloarpyrina rajJoreHoB U KUCIOPOIay.

2. Pemienue skciepuMeHTaNbHBIX 3a/1a4 10 Teme «[loarpymnma azora u yriiepoaay.

3. INomydenue, coOnpanue u pacrio3HaBaHUE Ta30B.

Tema 4. O0001IeHNe 3HAHMH 110 XUMHUHM 32 KyPC OCHOBHOM mIK0JbI. [loaroroBka K roc-
yaapcTBeHHO# UTOroBoii arrecranuu. (94.)

OU3NYECKHUII CMBICI MOPSIKOBOTO HOMEPAa XMMHUYECKOIO 3JIEMEHTA B MEPUOJUYECKON CH-
creme xumuueckux 3neMeHToB .M. MenaeneeBa, HOMEpOB MeprUo/ia U TPyNHIibl. 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB AJIEMEHTOB U UX COCJIMHEHUH B IIEpUOJIaX U IpyNmnax B CBETE MpPeACTaBICHUN
0 CTPOEHUH aTOMOB 3JIEMEHTOB. 3HaYEHUE EPUOIUYECKOTO 3aKOHA.

TUIbl XUMUYECKUX CBSI3€M M THUIIBI KPUCTAIUIMYECKUX PEIETOK. B3aMMOCBsA3b CTpOEHUS U
CBOWCTB BEILIECTB.

Knaccudukanus XuMUYeCKUX peakilfii Mo pa3InyHbIM MPU3HAKAM (YKCIIO U COCTaB pearu-
PYIOIIMX U 00pa3yroMIMXCcs BEMIECTB; TEIUIOBOM 3(D(EKT; UCIONb30BaHNE KaTaIU3aTopa; HaIlpaB-
JIEHUE; U3BMEHEHUE CTETIEHEW OKHUCIICHHSI ATOMOB).

IIpocTeie U cnoxHBIE BellecTBa. MeTamibl U1 HEMETAIUIbl. ['eHeTH4YecKue psiibl MeTaia,
HEMeTaJula U epexoaHoro Mmetaya. Okcuabl (OCHOBHbIE, aM(POTEpHBIE U KUCTOTHBIE), THIPOKCH-
16l (OCHOBaHUsA, aM(pOTEpPHbIE THAPOKCUBI U KUCIOThI) U COJIU: COCTaB, KiIaccupuKauus 1 ooiiue
XUMUYECKHE CBOWCTBA B CBETE€ TEOPUU AIEKTPOJIUTHUUYECKON AMCCOLMALMU U MPEICTABICHUN O
MpoLIeCCaxX OKUCIEHUS-BOCCTAHOBIICHUS.
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Y4eOHO - TeMaTHYECKOE IVIAHMPOBAHUE.

Tema KosnuecTBo 4acoB
1. Bgeaenue. O0mas xapakrepu- 104
CTHKA XUMUYECKHUX YJIEMEHTOB H
xumMmn4yeckunx peakuuid. [lepuoan-
yeckuni 3aKkoH U Ilepuoanueckast
cHCTeMa XHMUYECKHX 3JIeMEeHTOB
J.A. MennesieeBa.
W3 HUX KOHTPOJIHBIX padoT: 1
2. Merta/ibl. 17
W3 HUX KOHTPOJIbHBIX padoT: 1
[IpakTHueckux padboT 3
3. Hemeramibl. 24
W3 HUX KOHTPOJIBHBIX padoT: 1
[IpakTHueckux padboT 3
4. TIpoexkTHas 1esiITeIbHOCTb y4a- 3
HXCs
5. O0oO0ueHne 3HAHMI IO KypCy 9y
XxumMum 9 Kaace
W3 HUX KOHTPOJILHBIX PadOT: 1
6. Hroro 674
Ilepeyens npakTuyeckux pador
No Tema
1. OcyniecTBiICeHHE [IEMOYKU XUMUYECKUX MPEBPAICHUN METAJIJIOB.
2. [lonydeHnue u CBOMCTBA COETMHEHUN METAJIIOB.
3. Pemenne sxcniepuMeHTaNnbHBIX 33/1a4 Ha PACIIO3HABAHUE U MOJIyYECHHUE BEIIECTB
4. Pemienne skcniepuMeHTANIBHBIX 3a7a4 1o TeMe «lloarpynmna rajoreHoB u KUCIOPO-
ay.
3. Peuienne sxcnepuMeHTanbHbIX 3a7a4 no teme «lloarpynmna azora u yriepoaay.
6. [Tomyuenue, cobupanue 1 pacrio3HaBaHHE ra3oB.
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Ilepeyenb KOHTPOJIBLHBIX PadoT B 9 Kiacce

Ne Tema Buna nposepku
1. OOmas xapaktepuctuka xumuueckux | Konrpomnbnas padorta Ne 1
3JIEMEHTOB M XUMUYECKUX PEaKIUil.
1.[lepuoanueckuii 3axon u [lepuoau-
Yyeckasi CUCTeMa XMMHUYECKHUX 3JIEMEH-
toB /I.1. Menneneena.
2. Mertambl Kontponbnas padora No 2
3. Hemeramnbl KonTponbnas paborta Ne 3
4. KonTponbHas padoTta B paMkax npo- Konrponsnas padora Ne 4

MGHCYTOqHOﬁ aTTCCTalln
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TPEBOBAHMUA K YPOBHIO IIOJAI'OTOBKH BBIITYCKHHUKOB

B pe3yjabTaTte H3y4€eHUA XUMHUH YYCHHUK JO/IKCH

3HATH / MOHUMATH

o XUMUYECKYIO CUMBOIUKY: 3HAKH XUMUYECKUX AJIEMEHTOB, ()OPMYJIbI XUMHUUECKHUX BEIIECTB
Y YPABHEHUSI XUMUYECKUX PEAKIINM;

e GAIICHEHIUMUE XUMUYECKUEe HOHAMUA. XUMHUUYECCKHUN QJICMCHT, aTOM, MOJICKYJId, OTHOCH-
TCIBbHBIC aTOMHAsA U MOJICKYJIIPpHAA MACChbl, HOH, XUMHUYCCKasA CBA3b, BCIICCTBO, KJIaCCH(i)I/IKaHI/ISI
BCIICCTB, MOJIb, MOJIIPpHAA Macca, MOJ'IHpHLIﬁ O6’b€M, XUMHYCCKasd pCaKIu:A, KJIaCCI/I(i)I/IKaHI/ISI pc-
aKI_[I/If/'I, QJICKTPOJIUT U HEIJICKTPOJINUT, IJICKTPOJIUTHICCKAA JUCCOLUALIUA, OKUCIIMTCIIb U BOCCTAHO-
BUTCIIb, OKHUCJIICHHUEC U BOCCTAHOBJICHUC,

e OCHOGHbBIE 3AKOHbl XUMUU. COXPAHECHUSI MACChl BEILIECTB, MOCTOSHCTBA COCTaBa, NEPUOIU-
YEeCKHUH 3aKOH,;

yMeThb

e Ha3bvl6amp: XUMUYECKHUE DJIEMEHTHI, COCIUHEHUS U3YYEHHBIX KJIACCOB;

e 00bACHAmMb: PU3NYECKUN CMBICT AaTOMHOTO (IOPSAJIKOBOI0) HOMEPA XUMHUYECKOTO 3JIEMEH-
Ta, HOMEPOB TPYMIbl U MEPUOJIA, K KOTOPHIM 3JIEMEHT MPUHAIJIEKHUT B MEPUOIUYECKON CUCTEME
J.1. MenneneeBa; 3aKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB AJIEMEHTOB B IpEIEIax MajbIX MEPHO-
JIOB U IJIaBHBIX MOATPYMI; CYIIHOCTh PEAKIIMil HOHHOTO OOMEHa;

o XapaKkmepu306ams: XUMUUECKHE 3JIEMEHTHI (OT BOAOPOJA /10 KajblUs) HA OCHOBE UX IO-
JoxxkeHus B nepuoanyeckor cucreme J[.M.MeHneneeBa U 0COOEHHOCTEN CTPOCHHUS WX aTOMOB,
CBA3b MEXIY COCTaBOM, CTPOCHHUEM M CBOMCTBAMH BEIIECTB; XMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKUX BEIIECTB;

e Onpedensimp: COCTAB BEIIECTB MO MX (hopMyJiaM, IPUHAIEKHOCTh BEIIECTB K OMpPeNeCH-
HOMY KJIACCy COEIMHEHUH, TUIbl XUMHUYECKUX PeaKUuid, BaJIECHTHOCTh U CTENIEHb OKUCIICHUS dJe-
MEHTa B COCIMHEHHUSX, TUIl XUMUYECKON CBSA3U B COCIUHEHUSAX, BO3MOKHOCTh IIPOTEKaHUS PEaK-
IIMi TOHHOT'O OOMEHa;

e cocmagsaims . GOPMyJIbl HEOPTAHUUECKUX COCIMHEHUN U3YYEHHBIX KJIACCOB; CXEMbI CTPOE-
HUs aTOMOB nepBbIX 20 3yeMeHToB nepuoanyeckoi cucremsl J.M.Menneneesa; ypaBHEHHS XH-
MHUYECKUX PEaKIUN;

e 0Opauiamsbca C XUMUYECKOU TTOCY IO U JTa0OpaTOPHBIM 000PY/I0BAHUEM;

e PACNO3HABAMb ONBIMHBLIM HymeM: KUCIOPO, BOJOPO, YTIIEKUCIBIN ra3, aMMHUAaK; PacTBO-
PBI KUCJIOT U IEeJIOUeH, XJIOpHUa-, Cyib(aT-, KapOOHAT-UOHBI;

* GbIUUCAAMB: MACCOBYIO JIOJIIO XMMHUYECKOIO 3JIEMEHTa 1Mo (QopMyJie COSAUHEHUS; Macco-
BYIO JIOJIIO BEILIECTBA B PACTBOPE; KOJIMUYECTBO BEIIECTBA, 00BEM MIIM MACCy 10 KOJIMYECTBY BEIlle-
CTBa, 00bEMY WJIM MAcCe PEareHTOB WK MPOAYKTOB PEaKIuy;

HCNOJIb30BATH NMPUOOPETEHHbIC 3HAHUS W YMEHUSI B NMPAKTHYECKON eATEeJbHOCTH H
NOBCEIHEBHOM KU3HM IS

o 0e30macHOro o0palleHus ¢ BEIeCTBAMU U MaTepUaIaMu;
¢ OKOJIOTHYECKH TPAMOTHOTO TIOBEJICHUS B OKPYIKaIOIIeH cpee;
o OIICHKH BIIMSIHHS XHMUYECKOTO 3arPsI3HEHUS OKPYKAIOIIEH CpEeIbl Ha OPTaHU3M YelIOBEKa,

e KPUTHUYECKOM OLEHKH MH(POPMALIUU O BEUIECTBAX, UCIIOIb3YEMBIX B OBITY;
21



e IPUTOTOBJIEHUSI PACTBOPOB 33/IaHHON KOHUEHTpPALUH.

Ilnanupyembie pe3yabTaThl

BbINyCKHUK HAYYHUTCS:

XapaKTepHU30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT;
OTHCHIBAaTh CBOMCTBA TBEPJIbIX, KUJIKUX, ra3000pa3HBIX BEILECTB, BHIACISS X CYIIECTBEH-
HbIE TPU3HAKY;

PaCKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHI «aTOM», «MOJIEKYJIay, «XUMUYECKUN
AIIEMEHT), «IPOCTOE BEILIECTBO», «CIOKHOE BEIIECTBOY», «BAJICHTHOCTHY, «XUMUYECKAS pe-
aKIUsD), UCTIIOJIb3YsI 3HAKOBYIO CUCTEMY XUMHH;

PacKpbIBaTh CMBICH 3aKOHOB COXPAaHEHHS! MacChl BEIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHON TEOPHH;

pa3ianyaTh XUMUYECKUE U PU3NUYECKUE SIBICHUS;

HA3bIBATh XUMUYECKUE DJICMEHTHI;

OMpPENENATh COCTAB BEIIECTB M0 UX PopMyIiaMm;

OTIpEEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OTIPEAETISATH THIT XUMHUYECKHUX PEaKIIHiA;

HA3BIBATh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINN;

BBISIBJISTh NPU3HAKH, CBUACTEIHCTBYIOIINE O MPOTEKAHUNM XUMUYECKOM peakluu MpHU BbI-
NOJIHEHUH XUMHUYECKOIO OIbITA;

COCTaBJIATh (POPMYJIbI OMHAPHBIX COCAUHEHUI;

COCTaBJISITh YPaBHEHUS] XUMUYECKUX PEaKUii;

coOmro1aTh TpaBuiIa 0e30MmacHoi paboThI IPU MPOBEICHUN OTIBITOB;

MOJIb30BATHCS J1a0OPATOPHBIM 000PYAOBAHUEM U MOCYA0M;

BBIYMCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB;

BBIUYUCIISITH MAaCCOBYIO JI0JIK0 XUMUYECKOTO 3JIEMEHTA M0 POpMYyJie COeAUHEHMUS,;

BBIYMCIIATh KOJIMYECTBO, OOBEM WIIM MaccCy BEIeCTBa MO KOJIMYECTBY, 00bEMY, Macce pea-
T€HTOB WJIN MPOAYKTOB PEaKIUy;

XapaKTepu30BaTh (PU3NYECKUE M XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOJA U
BOAOPOJA;

MoJIy4yaTh, COOMPATh KUCIOPO/ U BOAOPO;

pacno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;

pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

PACKpBIBaTh CMBICII TOHATUH «TETUIOBOM 3PHEKT peakinum», «MOJISPHBIN 00BEMY;
XapaKkTepu30BaTh PU3NIECKUE U XUMUUECKHE CBONCTBA BOJIBI;

pacKpbIBaTh CMBICT MIOHSATHUS «PACTBOPY;

BBIYHCIIATh MACCOBYIO JIOJIIO pACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

IPUTOTOBJISITH PACTBOPHI C ONMPEEICHHOW MacCOBOM J0JIE€H paCTBOPEHHOTO BEIIECTRA;

Ha3bIBaTb COCANMHCHUSA N3YUYCHHBIX KJIACCOB HCOPTaHNYCCKUX BCHICCTB,
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XapaKTepu30BaTh (PU3MYECKUEe MU XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpraHu4Ye-
CKHX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBaHUH, COJIEH;

ONpENENsATh NPUHAJIEKHOCTD BEILIECTB K ONPEAEICHHOMY KJIACcCy COEIUHEHU;

COCTaBJISITH (POPMYJIbl HEOPTAHUYECKUX COCTMHEHUN N3YUEHHBIX KJIaCCOB;

IIPOBOJIUTH OIBITHI, MOATBEPKAAIOIINE XUMHUECKIE CBOWCTBA M3YYEHHBIX KJIACCOB HEOpra-
HUYECKUX BEIIECTB;

pacno3HaBaTh ONBITHBIM MYTEM PACTBOPHI KUCIOT U HIEJIOYEH 10 M3MEHEHUIO OKPAaCKU HH-
JUKATOPa;

XapaKTEpHU30BaTh B3aUMOCBSI3b MEXK]y KJIacCaMi HEOPTaHUYECKUX COEAUHEHUI;
packpbiBath cMbIci [lepuoanueckoro 3akona JI.1. Menneneena;

OOBSACHATH (PU3MUYECKHUI CMBICT aTOMHOTO (MTOPSIAIKOBOT0) HOMEpa XMMHUECKOTO AJIEMEHTAa,
HOMEPOB T'PYIIIHLI U ITepuoaa B nepuoandeckon cucreme .M. Menneneena;

O0OBSACHATH 3aKOHOMEPHOCTH U3MEHEHHMS CTPOCHUS aTOMOB, CBOMCTB AJIEMEHTOB B Ipeieax
MaJibIX IEPUOJOB U IIIaBHBIX MOATPYIII;

XapaKTEpHU30BaTh XUMUYECKHAE JIEMEHTHI (0T BOJOPOJA 0 KaJblKsA) HA OCHOBE MX IOJO-
*KeHus B nepuoandeckoi cucreme JI.M. MenaeneeBa u 0COOEHHOCTEN CTPOCHUS UX aTOMOB;
COCTABIIATh CXEMBI CTPOCHUS aTOMOB NEPBBIX 20 3JIEMEHTOB Iepuoandeckor cucremsl .M.
Menpaeneena;

PACKpBIBaTh CMBICI IIOHATUI: «XUMUYECKas CB3b), «JIEKTPOOTPULIATEIIBHOCTDY,;
XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTB OT THIA KPUCTAJIMYECKON
pELIETKH;

ONPENEIIATh BUJ XUMUYECKOU CBSI3U B HEOPTAHUYECKUX COCTUHEHHUSIX;

n300pakaTb CXEMbI CTPOCHHSI MOJICKYJI BEIIECTB, 0OOpa30BaHHBIX Pa3HBIMU BUJAMH XUMH-
YECKHUX CBSI3EH;
PACKpBIBATh CMBICII MIOHSATUN «HOH», «KATHOH», AHUOH», «JEKTPOJUTH», «HEITECKTPOJIU-
ThD), «IJICKTPOJIUTUYECKAS TUCCOLHNALIHNSI», «OKUCIUTENDY, «CTEIEHb OKHUCIICHUS» «BOCCTa-
HOBHUTEJbY», KOKUCIICHHUE), «BOCCTAHOBJIICHUEC),
OIPENICNIATh CTEIIEHb OKUCIIEHHUSI aTOMA 3JIEMEHTA B COCJIMHCHUU,
PACKpBIBATH CMBICIT TEOPUH DJICKTPOITUTAUECKON TUCCOLUALINY;
COCTaBIISITh YPABHEHUSI DJIEKTPOITUTUUECKON TUCCOUMALINN KUCIIOT, LIEJI0YEH, COJIEH;
OOBSCHSATH CYIIHOCTH MpoIecca SJIEKTPOJUTUUECKON TUCCOIMANMK U PEAKIUA HOHHOTO
obOMeHa;
COCTABJIATH MOJIHBIE U COKPAIIEHHbIE HOHHBIE YPaBHEHHUS PEAKIIUU OOMEHA;
OTIPENICNIITh BOBMOXKHOCTh MPOTEKaHUs PEaKIIuii HOHHOTO 0OMEHa;
MPOBOJUTH PEAKIINH, TTOATBEPIKIAOIINE KAY€CTBEHHBIN COCTAB PA3JINYHBIX BEIICCTB;
ONPEAETATH OKUCIUTENb U BOCCTAHOBUTETD;
COCTAaBJISITh YPABHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINIA;
Ha3bIBaTh (PAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMUYECKOM PeaKITny;
KJIacCU(UIIUPOBATH XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM ITPU3HAKAM;
XapaKTEpPU30BaTh B3aUMOCBA3b MEXKIY COCTABOM, CTPOEHUEM M CBOMCTBAMHU HEMETAIIIIOB;
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IPOBOJIUTH OIBITHI 110 MOJTYYEHHUIO, COOUPAHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB razo00-
pa3HbIX BELIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: YITIEKUCIBINA Ta3 U aMMHUAK;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOEHUEM U CBOWCTBAMHU METAJLJIOB;
HA3bIBAaTh OPraHMYECKUE BEUIECTBA MO UX opMylie: MeTaH, 3TaH, ITHJICH, METaHOJI, 3TaHOJI,
IJIMLEPUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHAasl KMCJIOTa, CTEAPUHOBAsT KUCIIOTA, OJIEMHOBASI
KHCJIOTA, TJII0K034;

OLICHMBATh BJIMSAHUE XUMUYECKOTO 3arpsA3HEHMS OKpPYKaloIlel cpeibl Ha OPraHu3M 4YeJIoBe-
Ka;

IPaMOTHO O0OpaIaThCs C BEIIECTBAMU B IIOBCEHEBHOM KU3HU

ONpENENsATh BO3MOXXHOCTh NMPOTEKaHUSI PEaKUUN HEKOTOPBIX MPEICTaBUTENCH OpraHuye-
CKHX BEILECTB C KHCIOPOAOM, BOJOPOAOM, METAJUIAMH, OCHOBAaHUSMH, FaJIOr€HAMHU.
BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUThCH:

BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAILHO THIIOTE3bl O XUMUYECKHX CBOMCTBAX BEILIECTB
Ha OCHOBE HX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH BCTYNATh B XUMUYECKUE PEAKIUH, O
XapakKTepe U MPOAYKTAX PA3TUYHBIX XUMUYECKHUX PEAKIIHIA;

XapaKTEpHU30BaTh BEIIECTBA 10 COCTABY, CTPOCHMIO U CBOMCTBaM, yCTaHaBIMBATh ITPUYMH-
HO-CJICJICTBEHHBIE CBSI3U MEXK]y TaHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

COCTABJISITh MOJIEKYJISIDHBIE M TIOJIHBIE HOHHBIE YPaBHEHHUS IO COKpPAICHHbIM HOHHBIM
YPAaBHEHUSIM;

IIPOrHO3UPOBATh CIIOCOOHOCTh BEILIECTBA MPOSIBIATH OKUCIUTEIbHBIE HJIM BOCCTAHOBUTE b-
HbI€ CBOMCTBA C YYETOM CTEIIEHEW OKUCIEHUS 3JIEMEHTOB, BXOSIINX B €r0 COCTaB;
COCTABJISITh YPABHEHUSl PEAKIMI, COOTBETCTBYIOIIMX MOCIEA0BATEILHOCTH MpPEBpAIleHUN
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;

BBIJIBUTaTh W IPOBEPSTH HKCIIEPUMEHTAIBHO THIIOTE3bl O PE3ysbTaTax BO3ACHCTBUS pas-
JUYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTU XUMMUYECKON pEeaKLIUH;

MCII0JIb30BaTh NPUOOPETEHHBIE 3HAHMS JIJIS1 IKOJIOTMYECKU TPAMOTHOTO MOBEICHUS B OKpY-
JKAIOIIEH Cpeae;

MCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOYEBbIE KOMIIETEHIMU IPU BHINOJHEHUHU MPOEKTOB U
y4eOHO-MCCIEeI0BATENbCKUX 3a/1ay M0 U3YYEHHUIO CBOWMCTB, CIIOCOOOB MOJYYEHUS U pacHo-
3HaBaHUs BEILIECTB;

00BEKTHBHO OLIEHMBATH HUH(POPMALIUIO O BEIIECTBAX U XUMHUYECKUX MPOIECCaX;

KPUTUYECKH OTHOCUTBHCS K TCEBIOHAYYHOU WH(pOpMaIu, HeA0OpPOCOBECTHOM pekiIame B
cpencTBax MaccoBOM MH(pOpMaIuy;

OCO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHMM 10 XMMHUH JJIs IPAKTUYECKON AESTENbHOCTH
YEJ0BEKa;

CO3/1aBaTh MOJEIH U CXEMbI AJI pElIeHHs YUEOHbIX M MO3HABATEJIbHBIX 33Ja4; IOHUMATh
HEOOXOMMOCTb COONIOACHUS MPEANNCAHUM, PEAJIaraéMbIX B MHCTPYKLMSIX MO HUCIOJIb30-
BaHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHH U JP.

24



OcHoBHas JMTEparypa:
[IpumepHas ocHOBHasi oOpa3oBareibHasl MporpaMma oOpa3oBaTesibHOrO yupexaeHus. Oc-
HoBHas mikosa. M.: IIpocsemienne, 2014
Pabouas nporpamma « Xumusi, 7-9 knacce» aBropbl O.C. I'abpuensu, ['.A. lllunapesa, co-

crasurtens T.J[. 'amOypuesa.- M., lpoda, 2013 r., Xumus.

Paboune mporpammel o yueOHukam O.C. INabpuensina 8-11, aBropsi-coctaButenu [.U.
Macnakosa, H.B. CadponoBa. UznarensctBo «Yuurensy, Bonrorpam, 2016 r.

Xumus. 8 kiacc: yueOHUK Jiisi oOuieoOpa3zoBarenbHbix yupexaenuit / O.C. [NabpuensH. —
5-e u3., crepeotui. — M: «JIpoday, 2016. — 287, [1] c. : ni.

Hacronbnas kaura yuurens. Xumus. 8 kinacc / O.C. IN'abpuensin, H.II. BockoGoitHrKkoBa,
A.B. Amykosa. — M.: JIpoda, 2013.
Xumusl. 8 KI1acc: KOHTPOJIbHBIE U MPoBepouHbie padoThl K yueonuky O.C. ['abpuensna.- M.:

Hpoda, 2013.
Xumus 8-9: xumus B TecTax, 3agavyax u ynpaxuenusx./ O. C. 'abpuensn, H.I1. Bocko6oii-

HuKoBa .- M.: Jlpoda, 2014.

JlonoJHUTeIbHAS JIUTEPATYypa:

1.

N3yuaem xumurio B § kiacce: quaaktudeckoe nocooue k yueonuky O.C. I'abpuensna «Xu-
MUsI. 8 Kjace» JUIS yqaluxcsl ¥ yauTene — 5-e uzj., ucnp u gon. — Mockpa: «BJIMK u K»,
2004. — 224c.

JunakTuyeckrue KapToOUuKu-3aJanus o XuMuu: 8 kiacc: k yueonuky O.C. ['abpuensna Xu-
must. 8 kiace» / H.C. I1aBnoBa. — M.: U3gatenscTBO «Ok3amen», 2004. — 159, [1] c. (Cepus
«Y4eOHO-METOIMUECKUI KOMILICKT).

Xomuenko M.I'. Pemenne 3agau mo xumun. — M.: OO0 «M3natenbctBo HoBas Bomnay,
2005. — 256c¢.

I'mruaka H.JI. O6mas xumus. M3garenbctBo « Xumus», 1979

«Emunnas komnexuus L{udposeix O6pazoBarenbHbIx PecypcoB» (Habop 1udpoBBIX pecyp-
coB k yueonukam O.C. I'abpuensna) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — xypHan « Xumusi».

http://him.1september.ru/urok/- Marepuaisr k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO-
3]1aH CalT, OBLIIN OMMyOJIMKOBAHBI B KypHATIe «XUMUsD». ABTOpaMH caiTa mpojesiaHa 00Jb-
masi paboTa Mo CUCTEMAaTHU3UPOBAHUIO Ta3€THBIX CTaTEH C YYETOM IMIKOJIBHOW y4eOHOMU TIpo-
rpamMMbl IO npeaMeTy " Xumus'.

8. www.edios.ru — Dioc — HeHTp JUCTAHIIMOHHOTO 00pa30BaHuUs

9. www.km.ru/education - yueOHbIe MaTepHralbl M ciioBapu Ha caite « Kupumt u Medoauii»
10. http://djvu-inf.narod.ru/ - anexTpoHHas OMOIHOTEKA

11. Hexpacona JI. 1. Xumus. 9 knacc: kapTouku 3aganuii k yueonuky O. C. ['abpuensina. Ca-

paroB: JIuuemn.
12. Xumust: noypounsie miansl no yueoHuky O. C. 'abpuensna / aBt.-cocT. B. I'. Jlenncosa. —

Bonrorpan
13.lenucoBa, B. I'. Marepuansl 17151 noarotoBku k EI'D o xumum 3a Kypc OCHOBHOW IIKOJIBI.

— Bonrorpazn: Yuurenb
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14. upmmna, H. B. Xumus. 9 kinacc: TECTOBbIE 3a1aHUs 111 OJATOTOBKU K UTOTOBOM aTTe-
crauu. — Bonrorpaa: Yuurens, 2014.
15. Crenun, b. [1., Anuk6epona, JI. 0. 3anumarenbhbie 3a1anus U 3pQGeKTHbIE OBITHI IO
xumuu. — M.: Ipoda
16.Hazaposa T.C. Vcnonp3oBanue yueOHOT0 000py10BaHUS HA MPAKTUIECKUX 3aHATUAX 110
xuMmuu. b-ka yuurens xumuu. 96 c.: Ui
17.CD-ROM nucku
e 1C:peneTutop — XUMHUs
e VYpoku xumun Kupmina u Medpoaus 8-9 kn
e DJEKTPOHHBIN YUeOHUK s MOATOTOBKH K EI'D
e HeopraHuyeckas Xumus 3-9ki
e MynsTumenuniinbiii kypc Ha CD-ROM  Xumus 7-11 knacc
17. Xumnueckue NHTEpHET-pECYpCHI (XMMO3a, 3aHUMaTeIbHas xumus ,EI'D ceTb TBOpue-
CKHX y4YWTEJIeH, OTKPBITHIN Ki1acc , calT M.A.AxMeToBa)

Jlureparypa 1l y4amuxcs

- OCHOBHA:
1. Tabpuensan O. C.,Xumus yueonuk ais 8 u 9 kiacca M.: [lpocda 2016 r.
Xumus. CoopHuk 3a1au 8-9 kiacc. — M.: [IpocBenienue,
3. Ilak M. Aaroput™mbl B 00y4eHUN XUMUHU

no

- IOTIOJIHMTE/ILHASA:
1. Mansimkuna B. 3anumarensrast xumusi. Heckyunbiii yueoHuk. — Cankr-IletepOypr: TpuoH,
1998.
2. Xumnueckue MHTEpHET-pEecypchl (XUMHUs 11 MIKOJbHUKOB, XUMO03a, 3aHUMATeNIbHAas
xumust EI'D)

OueHka ycTHOro OTBETa

OTMeTKa «5»: OTBET IMOJHBIM U MPABUJIBHBIM HA OCHOBAHUW U3YYEHHBIX T€OPH, MaTepUal
W3JI0KEH B ONPEIEIICHHOW JOTUYECKOW MOCIEI0BATEIBHOCTH, JIUTEPATYPHBIM SI3IKOM, OTBET Ca-

MOCTOSITEJIbHBIN.
O1MeTKa «4»: OTBET MOJHBIN U NPABUJILHBIA HA OCHOBAHWU U3YUYEHHBIX TEOPHil, MaTepual U3Jjo-

JKEH B OIPEJICIICHHON JJOTMYECKOUN MOCIEI0BATEIBHOCTH, IIPU 3TOM JIOIYILIEHBI IB€ — TPU HECYILIE-
CTBCHHBIE OIIMOKH, UCTIPABICHHBIC 110 TPEOOBAHUIO YUUTEIS.
O1MeTKa «3»: OTBET MOJIHBIN, HO TPU ATOM JOMYIIeHa CYIIECTBEHHAs OIIMOKa UM OTBET HEMOJI-

HbIN, HECBSI3HBIM.
OT1MeTKAa «2»: IPU OTBETE OOHAPYKEHO HEITOHUMAaHUE YYaIlerocss OCHOBHOTO COJiepKaHus yueo-
HOTO MaTepualia Wiv JOMYIIEHbI CYIIECTBEHHBIE OIIMOKHM, KOTOPHIE yUaIlIMICsS HE MOXKET UCIpa-

BUTH [IPY HABOJSIIMX BOIIPOCAX YUUTES.
OrMmeTka «1»: OTCYTCTBHE OTBETA
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OueHka KOHTPOJIBbHBIX padoT

OTMeTKa «5»: OTBET NOJIHBIN U HpaBHHBHBIﬁ, BO3MOKHa HCCYHICCTBCHHAs omuoKa.

OtMmeTKa «4»: OTBET HEMOJHBIN WJIN AOIIYIICHO HC Ooiece ABYX HCCYIICCTBCHHBIX OomnOoK.

O1rmeTka «3»: pa60Ta BBIIIOJIHCHA HC MCHCC YCM Ha ITI0JIOBHHY, OOIMYHICHA OJHA CYIICCTBCHHAA

omIMOKa ¥ TP 3TOM JIBE — TPU HECYIIIECTBEHHBIE OLTHOKH.
OtMmeTKa «2»: paboTa BBINOJHEHA MEHbIIE YeM Ha MOJOBUHY WM COACPKHUT HECKOJBKO CYIIE-

CTBEHHBIX OIIIHOOK.
OtmMmeTtka «1»: paboTa HE BBINOIHEHA
OueHka yMeHUil peliaThb 3a1a4u

OTMmeTKa «5»: B JJOTUYECKOM PACCYKIACHUHU U PCUICHUU omrOoK HCT, 3aJla4a PCHICHA pallUOHAJIb-

HBIM CIIOCOOOM.
OTMeTKa «4»: B JJOTHYCCKOM PACCYXJICHUN W PEIICHUH HET CYIIEeCTBEHHBIX OMIMOOK, HO 3aja4a

pelieHa He palioOHaIbHBIM CIIOCOOOM WIIM JTIOMYILIEHO He OoJiee IBYX HECYIECTBEHHBIX OUIMOOK.
O1meTka «3»: B JIOTMYECKOM PACCYXKJICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIeHa CYyIle-

CTBEHHAas OIIMOKa B MATEMaTHYCCKHUX pacucrax.
OTMeTKa «2»: UMCIOTCS CYHICCTBCHHEIC OITMOKH B JIOTUYECKOM PACCYKACHUU 1 PCIICHUU.

Otmerka «1»: OTCYTCTBHUC OTBCTA Ha 3a1aHUC.

OneHka 3KCNepUMEHTAIbHBIX YMEHHH

O1rMmeTKka «5»: pa60Ta BBIIIOJIHCHA IMOJIHOCTBIO M IPAaBUJIBHO, CACIAHbI IIPABUJIbHBIC Ha6J'IIO)IeHI/I$I

Y BBIBOJBI, DKCIIEPUMEHT OCYUIECTBIIEH MO IUIaHy ¢ ydyeToM Th, mposiBIeHBl OpraHU3allMOHHO —
TPYAOBBIE YMEHHS.
OtMmeTKa «4»: paboTa BHINIOJHEHA MPABWIBHO, CETaHbl NMPAaBUJIbHBIE BBIBOJABI U HAOJIIO/ICHUS,

HO IIPH 3TOM 3KCIIEPHMEHT IIPOBEICH HE MOJHOCTHIO WIIH JIOMYIICHBI HECYIICCTBCHHBIC OIINOKHU B
paboTe c BelecTBaMH.
OtMeTKa «3»: paboTa BBINOJHEHA MPABUIBHO, CACNIaH SKCIIEPUMEHT HE MEHEEe YeM Ha TOJIOBUHY,

HO JIONyIIEHa CYIIECTBEHHAs OlMOKa B X0JI€ IKCIIEPUMEHTA, B 00BICHEHUH, B 0hOPMIICHUH pa-
00ThI, B coOmoaennu npasui Th.
O1MeTKa «2»: JOMYIIEHBI IBE U 00JIee CYIIECTBEHHbIEC OTMOKH B XO0JI€ DKCIIEPUMEHTA, B 00BsIC-

HEHUU, B opopMiieHUun padoThl, B codmoaennn npasui Th npu pabote ¢ BeliecTBamu.
OtMmeTka «1»: y ydanerocsi OTCyTCTBYIOT SKCIIEpUMEHTaIbHbIE YMEHUs, pab0Ta HE BBINOIHEHA.
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xumug 8 a, 0, B, T Kj1acc.
2 Y. B HEJIEITIO
68 4. 3a Tox,
bakTHIecKn
68 yacos,

Bononapckas O. A.

[IpumepHas ocHOBHast 00pazoBaTeIbHas IIPOrpaMMa OCHOBHOTO 00ITIero oOpa3oBanus. Mcnoms-
30BaHbl MaTepualibl paboueit mporpaMmel: « Xumusi, 8-9 knaccen» aBropsl O.C. 'abpuensiy, [ A.
Munapesa, cocraButens T.J0. 'amOypuesa.- M., Ipoda, 2013 r., Xumus. Paboune mporpammsl

1o yue6unkam O.C. ['a6puensua 8-11, aBTopsi-coctaputenu I.1. Macnaxosa, H.B. Capponosa.

IpakTnyecknx pabor 6  YzparenscTpo «Yunrensy, Boarorpan, 2016 r.

Koutponsnbix pador 4

yuaeoruk O.C.I'abpuenssa Xumus 9, M. poda, 2017 OI'OC

Ne Hara Tema ypoka Kouu- Tun ypoka IKCIEepUMEHT Mpumeyanus
/1 | IpoBeIeHUs 4ecTBO
4acoB
| IloBTOPEHNE OCHOBHBIX BONPOCOB 7 KJI. ( 3 4.)
1 BemectBa. CtpoeHue 1 H3YCHIS HOBBIX
3HaHUH ¥ cI0CO00B
BCIHICCTB. neifcTBuit
2 Xumudeckue GopMyibl. 1 K;DSWHHPOBE‘HHHIZ Jl/o Ne 1,2
YpOK
3 Knaccel Heopranuye- 1 KOMOMHIPOBAHHBIH
CKMX COCIMHEHUU. ypex
Il AToMBbI XUMHYeCKHUX 3JIeMeHTOB (12 4.)
4 OCHOBHBIE CBEICHUS O 1 M3yUCHHS HOBBIX JIEMOHCTpAIIS MOJIe-
CTPOEHHS aTOMOB ;z;lggﬂlgl criocobon o N;gﬁ aToMoB
5 SnepHble peakiuu. 1 KOMOMHHPOBAHHBIi1
H3oTomsI. POt
6 OnexrtpoHsl. CTpoeHune 1 KOMOMHPOBAHHEIi
3JIEKTPOHHBIX 060JI0UEK POt
aTOMOB.
7 OnexrtpoHsl. CTpoeHune 1 KOMOMHPOBAHHEIi
AJIEKTPOHHBIX 000JI0UEK POk
aTOMOB.
8 [Mepuoanueckuii 3aK0H 1 KOMOHHHPOBAHHBIH
Y TICPUOJIMYECKAsl CU- ypoK
CcTeMa XUMHUYECKUX
AJIEMEHTOB
J.N.Menneneena B CBe-
TE CTPOCHHSI aTOMA.
9 [Teproaudeckuii 3aK0H 1 KOMOMHHPOBAHHBI
U TIEPUOJIMUYECKAsl CU- POt
CcTeMa XUMHYECKUX
AJIEMEHTOB
J.N.Menneneena B CBe-
TE CTPOCHHSI aTOMA.
10 HonHas cBsI3b. 1 xomburmposanmeit | JI/o Ned
YPOK
11 KoBanenrtnas Henossap- 1 KOMOHHUPOBAHHBIH
Has CBA3b. oK
12 KoBaneHnTHas nosisipHast 1 KOMOHHHPOBAHHBIi
CBSI3b. oK
13 Mertandeckas CBS3b. 1 xombunnposanmeii | JI/o Ne5
YPOK
14 ATOMBI XUMHUYECKHIX 1 00001IeHN s 1 CH-
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9JE€MEHTOB. XHUMHYeE- cTeMaTH3aluH
CKas CBA3b
15 Konmponsnaa paboma 1 TIPOBEPKH, OLCHKK | K.p. 1
Nel «Amomwt xumuue- ¥ KOPPCKIIH 3Ha-
HHUMH U CITIOCO00B
CKUX I)TIEMEHMO06» N o
IEWCTBUI
16 IIpocTeie BemecTsa - 1 W3YHCHHS HOBBIX JIeMOHCTpAIIUS KOJI-
3HaHMH U c110co00B JIEKIIMH METAIJIOB
METaJLJIbI. o s
17 ITpocTeie BemecTa - 1 KOMOWHHUPOBAHHBIN | IEMOHCTpAIUS KOJI-
HeMeTallIbl. AJUIOTPO- YpoK JIEKIHH HEMETAIIIoB
JI/o Ne7
Iusl.
18 KonmnuecTBo BemecTBa. 1 KOMOUHMPOBAHHbIH
Mob. Monsipaast mac- YpOK
ca.
19 MoustpHbIi 00beM Ta30- 1 KOMOHHHPOBAHHBIH
00pa3HbBIX BEIIECTB. 3a- YpOK
KOH ABOrajapo.
20 Pemenune pacueTHbIX 1 KOMIIICKCHOTO TpH-
MECHCHUS HOBBIX 3HA-
3a7a4 110 XUMHYECKUM HHit 1 CH0COGOB Tcii-
dhopMmyam. cTBHit
21 I[IpocThie BelecTa 1 06006ImeH s U CH-
CcTeéMaTu3alunu
IV Coennnennsi XumMmu4yecKux 3jieMeHToB (11 4.)
22 CreneHb OKMCIEHHS U 1 KOMOHHUPOBAHHbIH
BajicHTHOCTh. CocTaB- ypoK
nenue ¢popmyi OuHap-
HBIX COSTMHEHUN
23 Bakuelinue kinaccol 1 KOMOWHHUPOBAHHBIA | IEMOHCTpamnus oopas-
OMHAPHBIX COCTMHEHMIA YPOK LOB OKCHAOB
/o Ne 8,9,10
— OKCHJIBI
24 Jletyuune BOAOPOIHBIC 1 KOMOMHUPOBAHHBIA
COCIMHEHHS YPOK
25 OcHoBaHus4. 1 KOMOMHMPOBAHHBIH | JIEMOHCTpAIUS OCHO-
YPOK BaHUI
JI/o Ne 11
26 Kucnorter 1 KOMOMHHUPOBAHHBIA | JIEMOHCTPAIUS KUCIIOT
YPOK JI/o Ne 12,13
27 Conu 1 KOMOMHHPOBAHHBIM | JEMOHCTpAIUS COJIeH
YPOK
28 AMOp(I)HLIe U KpUCTAaIl- 1 koMOuHupoBaHHbA | JI/0o Ne 14
JIMYECKHE BEIIeCTBa YpOK
29 YucTele BemecTsa u 1 KOMOMHUPOBAHHBIH | JEMOHCTpALUs MOJe-
cCMeECHu PaSHeHeHI/Ie YpoK Jen KPUCTATITUMYECKUX
1% peHICTOK
cMecer. OuncTKa Be-
I[ECTB.
30 MaccoBas 1 00béMHas 1 KOMOMHMpOBaHHEIH | JI/o Ne 15
JTOJII KOMIIOHEHTOB YpOK
cMecH
31 «IIpocTele BemecTBa. 1 0000mmeH s U CH-

CoennHeHnsI XuMH4e-
CKHX JJIEMEHTOBY.

CTCMaTHu3allun
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Koumponvnasa paooma
Ne 2 «Ilpocmuie geuye-
cmea. Coedunenusn xu-
MUYECKUX IN1eMEH-
moey.

MIPOBEPKH, OLIEHKH
1 KOPPEKIIUU 3HA-
HHH U CITOCO00B
IEUCTBUI

K.p. 2

V U3meHeHus, npoucxoasinme ¢ Bemecrsamu (11 v)

33 dusznuecKknue ¥ XuMHYe- 1 U3yHeHus HOBLDé JleMoHCTpanus mpu-
_ SHaHMH H CIIOCOLOB 3HAKOB XUMHUYECKHUX
ckue sBieHus. [Ipu3Ha eiicTanii B
KH XUMHYECKHUX PeaK-
107051
34 3aKOH COXpaHEHHs Mac- 1 KOMOHHHPOBAHHBIH
CBI BEMIECTB. XUMUYE- YPOK
CKHE YpaBHEHUSI.
35 CocraBieHue ypaBHe- 1 KOMOHHMPOBaHHbII
HUI XUMUYECKHUX peaK- YpoK
1105078
36 Peakiuu paznoxeHus. 1 KOMOMHUPOBaHHBII
Karanuzaropsl. @ep- Ypox
MEHTBI.
37 Peaknun coennuenus. 1 KOMOMHUpOBaHHbIH | JI/0.16.
OO6parumbie XUMUYE- ypoK
CKHE PEaAKIIHH.
38 Peakuuu 3amerenns. 1 koMOuHupoBaususiii | JI/o. 17
Psax akTuBHOCTH MeTai- YPOK
JIOB.
39 Peakiuu oomeHa 1 xoMbunupoannsiii | JI/o 18,19
YPOK
40 Tunel XUMHYECKHX pe- 1 KOMOMHHPOBAHHbIH
aKUui Ha IpuUMeEpe ypoK
CBOMCTB BOJIbI.
41 IIpakTnyeckas padora 1 KkommiekcHoro mpi- | qyp,p. Ne 1
No 1 H MCHCHUS HOBBIX 3HaA-
ORI RN X]il- HU# ¥ crioco00B Jei-
MHYECKHX peakuuiny CTBHI
42 Pacyers o xummye- 1 3yYEeHHS HOBBIX
3HAHUH U CITOCOOOB
CKUM ypaBHEHUSIM. eiicTHit
43 Pacyersl o xumMuue- 1 3aKpEIUICHUS HO-
CKUM YpaBHEHHSAM BBIX 3HAHHUU U CITO-
c000B zeiicTBHI
44 M3MeHeHws1, TIPOUCKO- 1 oGo6uIeHus 1 cu-
IISIIIIME C BEIIECTBAMI. CTeMaTn3alnm
45 Konmponsnaa paboma 1 NPOBEPKH, OLCHKA | K.p.3
Ne 3 «H3menenus, npo- H KOPpCKIIIH 3Ha-
HUH U CIIOCO00B
ucxooswue c eeuie- N
JACHUCTBUU
cmeamuy.
VI PacTtBopenue .PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOaUTOB (18 4.)
46 PactBopenue. PactBo- 1 KOMOMHHPOBAHHBIH JemoHcTpanus pac-

pI/IMOCTB BCIICCTB B BO-
Ie.

YpOoK

TBOPEHHUSI BELIECTB B
Pas3JIMYHbBIX PaCTBOPH-
TEJIX.
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47 DIIEKTPOIUTHYECKAS KOMOWHMPOBAHHBIH JlemoHcTpanus ucnbl- | 22.02 nponagaer
JTUCCOIIHAITNS YPOK TaHMsI BEIIECTB U UX YpOK B 8aT
PacTBOPOB Ha JICK-
TPOIIPOBOIHOCTD.
48 OCHOBHBIC TIOJIOKECHHS KOMOHHHPOBAHHBIi
OK
TEOPHH JICKTPOTUTHYC- P
CKOM JIMCCOIMAITUH.
49 Honnbie ypaBHEHUS KOMOMHHUPOBAHHBIH
YPOK
50 IMpakTuyeckasi padora KOMIUICKCHOTO 1IpH- | mp.p.Ne 2
No 2 I/I MCHEHMSI HOBBIX 3Ha-
= o LRI 3 LE1 55 HUH U CIIOCOOOB JeH-
HEHUA CTBHIA
51 IMpakTnyeckas paGora KOMILIEKCHOTO TIpH- | mp.p. Ne 3
Ne 3 YcnoBus TeueHust MCHCHIT HO‘%HX 3Ha-
™ HHUU U CIIOCOOOB JICHU-
XHMHYECCKHUX peaKIuu e
MEKIy pacTBOpaMu
JIEKTPOJIUTOB 10 KOHIIA
52 KucnoTs! B cBETE TEO- xombunmposanbii | JI/o 20-23
OK
PHH DJIEKTPOTUTHYC- P
CKOM JIMcCoIanu
53 OcHOBaHUS B CBETE KOMOHHHPOBAHHBIi Jl/o 24, 25
OK
TEOPHH 3NIEKTPOJIUTHYE- P
CKOM TMCCOIUALIHH.
54 OcHOBaHUSA B CBETE KOMOMHMPOBAHHBI JI/o Ne 26,27
OK
TEOPHH JICKTPOTUTHYC- P
CKOM JIMCCOITMAITNH.
55 OKCHJIBI B CBETE TEOPUH rxombunmposanmeit | JI/o Ne 28-31 [pomnagaer
o OK
AICKTPOJIUTHYECKON P ypok 8ar
JIUCCOITHAITUH.
56 Counu B cBeTE TEOPUH xomOuHnpoBaneii | JI/o 32-35
v OK
3IeKTPOTUTHIECKOI P
JIACCOLMAIIN
57 I'eneTnueckas cBsI3b KOMOHHMPOBAHHBII
OK
MeEX/1y OCHOBHBIMU P
KJIacCaMH HEeOpraHWYe-
CKHX COCIMHCHUI
58 I'enernueckas CBs3b 3aKPEIUICHHS HO-
MEXIy OCHOBHBIMHU BBIX SHAHUH H CIIO-
CcO0OB JIeHCTBUI
KJIacCaMH HeOpraHWYe-
CKHUX COEIMHEHUM
59 IIpakTHyeckas padoTa KOMILIEKCHOTO MPH- np.p. Ne 4
Ne 4. CpoiicTBa KHCJIOT, L2 HO‘%"IX 3Ha-
< HHH U CITOCOOOB ACH-
OCHOBAHHIi, OKCH/I0B, P~
coJei
60 IpakTHyeckasi paéora KOMIUTEKCHOTO 1pu- | mp.p. Ne 5
Ne 5 Pemenne 3xcnepu- L2 H°B6"IX Sty
HHUH U CIIOCOOOB JICH-
MEHTAJBbHBIX 3aJ1a4 T
61 IIpakTHyeckasi padora KOMILIEKCHOTO TIpi- | mp.p. Ne 6
Ne 6 Pemnienne skcrepu- MCHCHIT H°B6"IX 3Ha-
HHUH U CIIOCOOOB JICH-
MEHTAJILHBIX 32124 p—
62 O6o0011IeHne U CUCTe- KOPPEKLMH 3HAHUH
MaTHu3alus 3HaHUH 10 1 croco6oB zeki-
CTBUU
KypCy XMMHHM 8 Kjiacca
63 Konmponsnas paboma NPOBEPKH, OLCHKA | K.p.4

6 DPaAMKax npomesicy-
MOoYHOU ammecmayuu
no Kypcy xumuu 8

1 KOPPEKITNH 3Ha-
HHH U CITOCOOO0B
IEUCTBUI
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Kaacca

64 Oxucnenune. Boccra- M3y4CHUs HOBBIX [Tpomanmaer
0 3HAHHUK U CIIOCOOOB 8
HoBjcHHE. OKUCIUTEIb. elicrauii ypok 8 ar
BoccranoButenn
65 OKUCIIUTETBHO- KomOunupoBaHHBIH
OK
BOCCTaHOBUTEIIbHbBIC P
peakuuu. Meton 3mek-
TPOHHOTO OajlaHca
66 OKUCIUTEIBHO- 3aKPETLICHHS HO-
BOCCTAHOBUTEILHEIE BBIX 3HAHHUH 1 €TI0~
c000B JelcTBHIA
peakuuu. Meton 3mek-
TPOHHOTO OajlaHca
67 [ToBTOpEHNE OCHOBHBIX
BOITPOCOB Kypca XUMHUHU
8 Kiacc
68 HToroBslii ypok Kypca

XUMUHU & Kiracc
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