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IlosicHuTeNbHAA 3alIHCKA

Ilepeuens HopmamueHbiX 0OKYMEHM 06, UCNOIb3YEMBIX OJ151 COCHABIEHUSA PADOYell RPOPaAMMDBL:
PaGowas mporpamma yuebHOro Kypca mo xumuu uist 8- 9 xmacca paspaborana Ha ocHoBe ®I'OC BTOpOrO
MIOKOJIEHUS], IPUMEPHON MPOrpaMMbl OCHOBHOI'O 0011ero oOpa3zoBaHus 1o xuMuu, [IpumepHoii nmporpamMmbl
OCHOBHOr0o o0miero oOpasoBanust 1o xumuu u Ilporpammbr kypca xumuu a1 8-9 kmaccoB
ob1ieodpazoBarenbHbIX yupexaenuii, astop H.H. Tapa. (Xumus. Pabouune nporpammer. [Ipeamernas
muans yaeOnukoB I.E.Pymsutuca, ®@.I'. @enpamana 8-9 kmaccel: yueb. mocobue st o0meoOpas3oBart.
opraam3anuii/ H.H Iapa. - 3-e uzn.,nepepad.-M.: [Ipoceemenue, 2019. -48c. — ISBN 987-5-09-065302-
2 ). Nannas pabouvasi mporpaMma peainn3yercs B y4eOHUKax Juisi o0meo0pazoBaTebHbix yupexaeHuit I.E.
Pymsutuca u @.I'. ®enpamana «Xumus. § knace» u «Xumus. 9 kinace»

Paboyas nmporpamma 1mo XuMHH JUIsi OCHOBHOH IIIKOJIBI COCTaBIIeHa Ha OCHOBE: DYH/IaMEHTAIBHOTO sIpa
conepKaHus o0mero o0pa3oBaHHsS W B COOTBETCTBUHM C [ OCYyIapCTBEHHBIM CTaHIApTOM OOIIIEro
oOpa3oBanus (mpuka3z MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit ®enepanuu ot 17.12.2010 r.
Ne 1897);

®denepanpHoro 3akoHa oT 29 nexabpst 2012 roma, Ne273 (Denepanbubiii 3akoH «O0 oOpazoBaHUU B
P®Dy);

[TocranoBnenust I'maBHoro I'ocymapcTBeHHOTO caHuTapHoro Bpada Poccuiickoit denepamuu «O0
yrBepknennn Canllun 2.4.2821-10 «CaHUTapHO-IIHIEMHOJIOTHYECKAE TPEOOBAaHUS K YCIOBHSAM W
opraHusanuu o0ydyeHus B 0011e00pa3oBaTENbHbBIX yUpeKaeHUIX» oT 29.12.2010 Nel89;

[Ipukaza Munob6puayku Poccum ot 31.03.2014 Ne 253 «O06 yrBepkaeHun (enepajbHOTO TEpeUHs
y4eOHUKOB, PEKOMEHAYeMBbIX K HCIOJIb30BAHMIO MpPH peau3aliid HMEIOMINX TOCYAapCTBEHHYIO
AKKpeIUTAlUI0 00pa30BaTEIbHBIX MPOrPaMM HA4YaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpPEaHEro
o01rero 0Opa3oBaHUs»

3a ocHOBy pabodyeil mporpaMMbl B3ATa TMporpamMma Kypca xumum a1 8-9  kiaccoB
00111600pa30BaTEBHBIX YUPESKACHUM, onyOMKoBaHHas n3aarenbctBoM «lIpocsemenue» B 2019 rogy
(Xumus. Paboune nporpammsbl. [Ipenmernas nuaus yaeonunkoB I.E.Pymutuca, ®.I'. ®enpamana 8-9
KJaccel: y4deb. mocobme s oOmieoOpaszoBar. opranmsanmii/ H.H Tapa. - 3-e wusm.,mepepad.-M.:
ITpoceemenue, 2019. -48c. — ISBN 987-5-09-065302-2).

Obwan xapakmepucmuxa y4edHoz0 npeomema

B copmepxaHum JaHHOTO Kypca HpeACTaBICHBI OCHOBOIIOJATAMONINE TEOPETUYCCKHE CBEICHUS 10 XUMUH,
BKJIFOYAIOIIME HW3y4YeHHE COCTaBa M CTPOCHHS BEIIECTB, 3aBHCUMOCTH WX CBOMCTB OT CTPOCHUS,
UCCIIEIOBAaHNE 3aKOHOMEPHOCTEH XMMUYECKUX MPEBPAIICHHI U ITyTeH YIIPaBICHUS NMHU B IEIISIX TTONyYCHHS
BEILIECTB, MATEPHUAIIOB, SJHEPTHH.

Cozxepxanue y4eOHOro MpeaMmera BKIIOYACT CBEICHHS O HEOPraHMYEeCKUX BEIIECTBAX, WX CTPOCHUU H
CBOICTBaX, a TaKk)Ke XMMHYECKUX IIpoleccax, MPOTEKAIIUX B OKpyxaronieM mupe. Haumbonee cioxHbie
aneMeHThl DyHIAMEHTAIBHOTO SiZpa COACPIKAHUS OOIIEro OOpa3OBaHMs MO0 XUMHUH, TaKHWE, KaK OCHOBBI
OpPraHMYeCKOM ¥  MPOMBIIUICHHOW XHMHH, [IEPEHECEHbl B  NPOrpaMMy cpeaHed  (IIOJHO)
00111e00pa30BaTEILHOM MITKOJIBI.

TeopeTuueckyro OCHOBY M3Y4CHHs HEOPraHMYECKOW XHMHH COCTABISICT aTOMHO-MOIICKYJISIPHOE Y4YCHHE,
nepuoanyeckuii 3akon JI.11. MenzeneeBa ¢ KpaTKUMH CBEJICHHSIMHU O CTPOCHUU aTOMOB, BUIAX XUMUYECKON
CBSI3M, 3aKOHOMEPHOCTSIX IPOTCKAHWM XHMHUYECKHX PEaKIMil, CBOWCTBAX, IONYyYCHUH, MPUMECHCHUH
METaJIOB, HEMETAJIOB ¥ UX COSIMHEHHI1, 3HAKOMCTBO C BYKHEHIITMMHU OPraHUYECKUMU BEIIECTBAMHU

B u3ydenun Kypca 3Ha4MTENIbHA POJIb OTBOAUTCS XUMHUECKOMY IKCIIEPHUMEHTY: IPOBECHUIO MPAKTUYECKUX
U 1abopaTOpHBIX PabOT M OMMCAHHIO WX PE3yJIbTAaTOB; COONIOJCHUI0 HOPM W TPAaBHJ IOBEACHHS B
XUMHYECKUX J1a00paTOPHSIX.

OCHOBHBIC yeau N3ydCHust XMMUHU HallPpaBJICHBI:



® HA 0cCBoeHUe BadCHelwux 3HaHuil 00 OCHOBHBIX IIOHATHSIX M 3aKOHAaX XUMHH, XUMHYECKOMH
CHUMBOJIMKE;

® Ha osnadenue ymeHusAMU HAOIOJaTh XUMUUECKHE SIBJICHUS, IPOBOAUT XUMHUECKHH IKCIIEPUMEHT,
OpOU3BOJUTL pPACUCTbl Ha OCHOBE XHMHYCCKUX q)OpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX
peaKLuii;

® Ha pa3eumue IO3HABATEIILHBIX MHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipolecce
MMPOBCACHUA XUMHYECCKOI'O OKCIICpHUMCHTA, CaMOCTOATCIIBPHOI'O Hpno6peTeH1/151 3HAHUU B
COOTBCTCTBHUHU C BOBHHUKAKOIIMMU ) KU3HCHHBIMU HOTpe6HOCT$IMI/I;

® Ha eocnumanue OTHOLICHMS K XMMUU Kak K OJHOMY M3 (YHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS U DJIEMEHTY OOI1I€4€eI10BEYECKOM KYJIbTYPBI;

® HA NpUMeHeHue NOJYYEeHHbIX 3HAHUU U YMeHuil JUid O€30IIaCHOr0 HCIOJIb30BAaHUS BELIECTB U
MaTepruaoB B 6I>ITy, CENBLCKOM XO3SIMCTBE M Ha IMPOU3BOACTBEC, PCUICHUSA IPAKTUYCCKHUX 3a/a4d B
HOBCCI[HCBHOﬁ JKU3HU, NOPCAYNPECIKICHUA HBHCHHI)'I, HaHOCAIIUX Bpe€A 3J0pOBbIO YCIOBCKAa H
OKpY’Karollee cpejie.

OnHOlt M3 BaXHEWIIUX 3aJa4 OCHOBHOTO O0IIEro o0pa3oBaHUS SBIISETCS TMOJATOTOBKA OOYYArOIIUXCS K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY JKM3HEHHOrO M mpodeccuoHambHoro mnyru. OOywaromiuecs
AOJDKHBI HAYYHUTHCA CaAMOCTOATC/IIBHO CTABUTH LCIU WU ONPEAC/IATH IMYTU UX OOCTHUIKCHUS, MCIOJIb30BATh
PUOOPETEHHBIN B IIIKOJIE OIBIT B peaJibHOM JKHU3HH, 32 paMKaMu y4eOHOro mporecca.
Xumust Kak y4eOHbII MpeaMeT BHOCUT CYLIECTBEHHBIN BKJIaJ B BOCIUTAHHE U PAa3BUTHE OOydYarOIINXCS;
OHa Ipu3BaHa BOOPYXKUTb UX OCHOBAMH XUMHYCCKHUX 3HaHHﬁ, H606XOI[I/IMI>IX JUTSA HOBCGHHGBHOﬁ KHU3HU,
3aJ10KUTh (bszlaMeHT JUI JANBbHEWIIEr0 COBEPIICHCTBOBAHUS ITHX 3HAHWM, a TaKKe cnoco0CTBOBATH
0e30macHOMY TIOBEICHUIO B OKpyXKamomeil cpeae U OepeXHOMY OTHOIIEHHIO K HeW. Passutue
MIO3HABATENIFHBIX HHTEPECOB B MPOILECCE CAMOCTOSTEIBHOrO IMPHOOPETEHUS] XHUMHUYECKMX 3HAHUH U
HCIIOJIb30BAHUE PA3JIMYHBIX UCTOYHUKOB I/IH(bOpMaIII/H/I, B TOM 4YHCJIC KOMIIbIOTCPHBIX.
Bocnmranne y6€)KI[eHHOCTI/I B IIO3UTHBHOM poiin  XUMHUHU B IKU3HHU COBPEMCHHOI'O 06H16CTB21,
HEOOXOIMMOCTH XMMUYECKH TPAMOTHOT'O OTHOIIICHUSI K CBOEMY 3/I0OPOBBIO U OKPYKAIOIIEH cperie.
Mecmo yuedbnozo npeomema ¢ yuedoHom niamne
OcobeHHOCTH cofepKaHus Kypca «XHUMHUS» SBISIOTCS TJIaBHOW MPUYMHOM TOTO, YTO B Oa3MCHOM y4eOHOM
(oOpa3oBaTebHOM) TUIAHE 3TOT MPEIMET MOSBISAETCS IMOCIEIHUM B PSTy €CTECTBEHHOHAYYHBIX IUCIUIUINH,
MOCKOJIBKY JUISI €r0 OCBOEHHUS IIKOJBHUKM JIOJDKHBI 0071alaTh HE TOJNBKO OIpEAeNIeHHBIM 3aracoM
IpeBapUTEIbHBIX E€CTECTBEHHO-HAYYHBIX 3HAaHUI, HO W JIOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM
MBILUIEHUEM.
B oOpazoBarenbHOIl mporpaMMe Mo XMMHUHM Ha M3y4eHHE XUMHHM B 8§ M 9 Kilaccax OTBOAMTCS 2 yaca B
Hezemo, 68 yacoB B rof. Peanusanus qaHHON MporpamMMbl CIOCOOCTBYET MCTOIB30BAHUIO PA3HOOOPa3HBIX
¢dopM opraHuzanuu yaeOHOro mpouecca, BHEJAPEHNI0 COBPEMEHHBIX METO/IOB OOYUEHUS M MeJarornuecKux
TEXHOJIOTH.
Pezynomamul océoenus yueonozo npeomema
OcHoBHO# (hopMOIi opraHmM3anmuu y4eOHOTO Tporecca sBISETCS KIACCHO-ypOdHas cucTema. B kadecTe
JOTIOJTHUTENBHBIX ~ (hOpM  OpraHuM3anuu  00pa3oBaTENBHOrO  IpoIecca  HCIONb3YeTCs  CHUCTeMa
KOHCYJIbTAIMOHHOM TOJJICP)KKH, WHAWBUIYAIBHBIX 3aHATHI, CaMOCTOsTENbHas paboTa ydammxcs ¢
HCITIOJIb30BaHHEM COBPEMEHHBIX MH()OPMALMOHHBIX TeXHOJIOrHid. OpraHu3aius CONMpPOBOKICHUS yJaluXxcs
HarpaBJIeHa Ha CO3/IaHHE ONTUMAIILHBIX YCIOBHI 00YYEHHUS; UCKIIIOUSHHE TICHXOTPAaBMUPYIOIINX (PAaKTOpPOB;
COXpaHEHHE IICUXO0COMATUYECKOr0 COCTOSHUS 3I0POBbS yUaIllUXCsl; pa3BUTHE MOJOKUTEIbHON MOTUBALUH K
OCBOEHHIO IIPOrpaMMbl; pa3BUTHE HHIUBUAYAILHOCTH U OJJAPEHHOCTU KaX10ro peOeHKa.
Pabouas mporpamma nmpenycmarpuBaeT GOpMUPOBAHKE Y yJalUuXcsi 001ey4e0HbIX YMEeHHiT 1 HABBIKOB,
YHHBEPCAJbHBIX Y4YeOHBIX JeCTBHIl M KJIOYeBbIX KOMIETEHUHWIH: YMEHUE CaMOCTOSTEIBHO U
MOTHBHMPOBAHHO OPraHU30BBIBaTh CBOK I103HABATEIbHYIO JESITEIbHOCTh; HUCIOIb30BAaHHE 3JIEMEHTOB
MPUYMHHO-CJIECTBEHHOIO U  CTPYKTYPHO-(YHKIMOHAJIBHOIO AaHajlu3a; ONpEAENIEHUE CYIIHOCTHBIX
XapakTepUCTUK H3Y4aeMOro OObEKTa; YMEHHE pa3BEpHYTO OOOCHOBBIBATh CYXKJEHHUS, JaBaTh
OIpeNeeHNsl, TPUBOAUTH JOKA3aTeIbCTBA, OLEHUBAHHUE W KOPPEKTUPOBKA CBOErO IOBEJCHMS B
OKPY’KaIOILEM MHpE.
Pe3yabTaThl m3ydyenuss kypca «Xumus. 8 kiaace» , «Xumus. 9 Kjace» TpUBEACHBI B paszese
«TpeboBaHusl K YPOBHIO MOJATOTOBKM BBITYCKHUKOBY», KOTOPBIN IOJHOCTbIO COOTBETCTBYET CTaHAAPTY
Broporo mnokoneHuss ®I'OC. TpeOoBaHMs HampaBiIeHbl HA pPEATH3ALUIO0 CUCTEMHO-AEATEIBHOCTHOIO, M
JIMYHOCTHO-OPUEHTUPOBAHHOTO MOJXO0B; OCBOEHUE YYAIMMHUCA MHTEUIEKTYaJIbHOW M MPaKTUYECKOU
NeSITETbHOCTH; OBJIAJ€HUE 3HAHUSAMU W YMEHUSIMH, BOCTPEOOBAHHBIMH B TIOBCEJIHEBHOM KHU3HH,
MO3BOJISIIOLIUMHI OPUEHTUPOBATHCA B OKPYXKAIOLIEM MHUPE, 3HAYUMBIMU Ui COXPAHEHHS OKpYXKarouleu
Cpezibl U COOCTBEHHOI'O 3/10POBbSL.



Ilnanupyemble pe3yabTaThl H3YUeHUs] y4eOHOI 0 IpeaMeTa

BoinyckHUK Hayuumces:

® OITKCHIBATh CBOMCTBA TBEP/IBIX, KUIKHUX, Fa3000pa3HBIX BEIIECTB, BBIJIEISAS UX CYIICCTBCHHBIC TPU3HAKY;

® XapaKTEpU30BaTh BELIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBaM, YCTaHABIUBATH MPUUUHHO-
CJIEICTBEHHBIC CBSI3U MEXY JaHHBIMHU XapaKTepPUCTUKAMU BEIIECTBA;

® PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSITHI: aTOM, MOJIEKYJIa, XUMHUUYECKUN JIEMEHT, MPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIGHTHOCTD, UCIIONIb3Ys 3HAKOBYIO CHUCTEMY XUMUHU;

® 1300paXkaTh COCTAB MPOCTEHINUX BEHISCTB C MOMOIILI0 XUMHUCCKUX (DOPMYI U CYIIIHOCTh XMMHUYECKUX
peakLMii C IOMOIIbI0 XUMUYECKUX YPaBHEHU;

® BEIYHUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TaKKE MAaCCOBYIO JIOJIIO
XUMHUYECKOTO DJIEMEHTA B COCTUHCHUSX;

® CPaBHHUBATH 10 COCTaBY OKCHU/JIbI, OCHOBAHUS, KUCIOTHI, COJIH;

e Kaccu(UIIMPOBATH OKCUIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI M COJIM — 10 COCTaBY;

® OMHCHIBATH COCTAB, CBOMCTBA U 3HAYCHUE (B IPUPOE U MPAKTHIECKOMN JACITETLHOCTH YeIOBEKa) MPOCTHIX
BEIIECTB — KUCIOPO/a M BOJIOPOA;

® 110J1b30BaThCs J1A00PATOPHBIM 000PYIOBAHUEM M XMMHUYECKOW MTOCY10H;

® [IPOBOJIUTH HECIOKHBIC XWMHUUYECKHUE OMBITHI W HAOMIONECHUS 3a W3MEHEHHEM CBOWCTB BEIIECTB B
MpoIecCe MX TPEBpallleHH; COOJII0AaTh IMpaBUiia TEXHUKH OE30MACHOCTH NPU IMPOBEACHUU HAOMIOACHUN U
OTIBITOB;

® pa3TUYaTh SKCIIEPUMEHTAIHHO KUCIIOTHI U IEJI0UH, MOJIb3YsACh HHINKATOPaMH; OCO3HATh HEOOXOIUMOCTh
coOroIeHnsT Mep 0€30ITaCHOCTH MPU OOPAIIEHUHN C KHCIOTaMH U IIEII0OYaMH.

¢ KnnaccuduurpoBaTh MHOr000pa3ne XUMUYECKUX pPeaKnii

e 3yunt cBOICTBAa METAJNIOB, HEMETAJIJIOB U UX COEJIUHEHUM

BbINYyCKHUK nOIyuum 603MOHCHOCHIL HAYYUMbBCA

® IPaMOTHO 0OpaIaThLCS C BEIMIECTBAMH B TTOBCEIHEBHON KU3HH,

® OCO3HABaTh HEOOXOAMMOCTH COONIOACHWS TMPABHI OSKOJOTHYECKH O€30MacHOrO IOBEICHUS B
OKpY’Karollel NpUpoaHON Cpee;

® IOHUMAaTh CMBICI W HEOOXOJMMOCTH COOINIONEHHS TPEANHUCAHUMN, MPEIaraéMblX B HHCTPYKIHUSAX TI0
WCIIONIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XMMUU H JIP.;

® IICTIOTH30BAaTh MPHOOPETeHHbIE KIIOYEBhIE€ KOMIIETEHTHOCTH TIPW BBITOJHEHWH HCCIEAOBATENbCKIX
MIPOEKTOB IO U3yYEHHIO CBOICTB, CITOCOOOB MOMYYEHHS U PACIIO3HABAHMSI BEIIECTB;

® pa3BUBaTh KOMMYHHKAaTHBHYIO KOMIETEHTHOCTh, WCIOJB3Ysl CPEACTBA YCTHOTO M TMHCHMEHHOTO
OOIIIeHNs, TPOSIBIISITh TOTOBHOCTh K YBaKEHUIO MHOM TOYKH 3PEHUS MU 00CYKICHUN PE3yIbTATOB BHIMOIHEHHON
paboTHI;

® O0OBEKTHBHO OIEHUBATh WH(OPMAIMIO O BEIIECTBAX M XUMUYECKUX IMPOIECCaX, KPUTHIECKH OTHOCHUTHCS
K TICeBIIOHAYYHOH WHGOpMAIUM, HETOOpPOCOBECTHOHN pekilaMe, Kacaromecs WMCIONb30BAHUS — Pa3THIHBIX
BEIIIECTB.

Ileproauyeckuii 3aKOH U TNePUOJUYECKAA cUcTeMa Xumu4yeckux iemeHtoB .M. MenaeseeBa.
CTtpoeHue BelecTBa.

Bemyckuuk Hayuumcs:

e Kaccu(PUIIUPOBATh XUMHUECKHIE DIIEMEHTHI HA METAJIIbI, HEMETaJUIBI, SIEMEHTHI, OKCHUIBI M THIPOKCHIBI
KOTOPBIX aM(OTEpHBI, U WHEPTHBIC 3JEMEHTHI (Ta3bl) IUTs OCO3HAHUS BAXXHOCTH YIOPSAIOYSHHOCTH HAYUHBIX
3HAHWI;

® pacKphIBaTh CMbICH nepruoauueckoro 3akona /I.11. Menzaeneena;

® OITMCHIBATh U XapPaKTEPU30BATh TAOIUIHYIO (HOPMY EPUOTUIECKON CHCTEMBl XHMHYECKHIX DIIEMEHTOB;

® XapaKTeprU30BaTh COCTAaB aTOMHBIX SIEP M PACIpeNeNeHrne Yrcia dJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSM
ATOMOB XUMHUYECKHX 3JIEMEHTOB MAJIbIX IIEPHOIOB MEPUOINIECKON CHCTEMBI, a TAKKE KAl U KaJIbIIHS;

® Pa3IMYaTh BHUJIBI XUMHUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISPHYIO, KOBAJIEHTHYIO HEMOISPHYIO U
METaIUTHYECKYIO;

® 1300paXkaTh AEKTPOHHBIE (POPMYITBI BENIECTB, 0OPA30BAHHBIX XHMUYECKHUMH CBSI35IMH Pa3HOTO BUIA;

® BEISBIISITH 3aBUCHMOCTH CBOWCTB BEIIECTBA OT CTPOSHHS €r0 KPUCTALUTMYECKON peleTku (MOHHOMH,
ATOMHOMW, MOJIEKYJISIPHOM, METAIITHIECKOM );

® XapaKTEpU30BATh XUMHUYECKHUE AJIEMEHTHl U UX COCJUHEHUS Ha OCHOBE IMOJOXKEHUS HJIIEMEHTOB B
MIEPUONYECKON CUCTEME M OCOOCHHOCTEH CTPOSHHS MX aTOMOB;

® OMUCHIBATH OCHOBHBIC MPEANOChUIKH OTKphITHs .M. MeHnneneeBpiM NepuOANUECKOr0 3aKOHA U
MEPUONYECKON CUCTEMBI XUMUYECKUX 3JIEMEHTOB U MHOI0OOPa3HYI0 HAYYHYIO JIeATEIbHOCTh YU4EHOTO;

® XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYCHUE MEPUOANYECKOr0 3aKOHA U MEPUOTUYECKOM
cuctembl xuMuueckux snemenToB [1.1. Menneneena;

® 0CO3HABATh HAYYHBIC OTKPBITUS KaK PE3yJbTaT JITUTEIbHBIX HAOMIOACHUH, ONBITOB, HAYYHOU MOJIEMHUKH,
MPEOONICHUS TPYIHOCTEH U COMHECHUIA.



BBIHyCKHHK ROJIyYUm 603MOHCHOCHb HAYUUMbCA .

® OCO3HaBaTb 3HAYCHUC TCOPCTUICCKUX 3HAHUI JJIsA HpaKTI/I'-ICCKOI\/'I JACATCIBHOCTH YCIOBCKA,

® OIIMCBHIBATH U3YYCHHBIC 00BEKTHI KaK CHUCTCMBbI, ITPUMCHAA JIOTUKY CUCTEMHOI'O aHaJIn3a,

® [I[DUMCHATHL 3HAHUA O 3aKOHOMCPHOCTIX HCpPIOI[PI'—ICCKOfI CUCTEMbI XHMHUYCCKHUX DOJICMCHTOB I
00BICHEHUS U npeaABUACHUSA CBOICTB KOHKPCTHBIX BCIICCTB,

® pa3BUBATH I/IH(bOpMaHI/IOHHyIO KOMIICTCHTHOCTh TOCPEACTBOM YI‘J'IY6J'IGHI/I$[ 3HAHUKA 00 HUCTOpUHU
CTAaHOBJICHMSI XHMHYCCKON HAayKH, €€ OCHOBHBIX HOHHTI/II‘/'I, MNEPUOANICCKOro 3aKOHa KakK OAHOI0 U3 Ba)KHEHIIIMX
3aKOHOB IIPpHUPO/IbI, 4 TAKXKC O COBPECMCHHBIX NOCTUKCHUAX HAYKHU U TEXHUKU.

MHoroo0pa3ne XUuMH4eCKHX peaKIuii.

BelnycKHUK Hayuumcst:

® O0BSICHSTH CYyTh XUMHYECKUX MTPOIIECCOB;

® Ha3bIBATh IPU3HAKU W YCIIOBUSA ITPOTCKAHUA XUMUUYCCKUX pCaKHI/If/'I;

® yCTaHaBJIMBATh IMPUHANJICKHOCTD XUMHUYECKON PCaKIUH K OIPEACITICHHOMY THUITY 11O OAHOMY U3
KJIACCU(PUIIMPOBAHHBIX TPU3HAKOB:

1) 1o YuCIy M COCTaBy MCXOIHBIX BEIIECTB U MPOAYKTOB PEAKINH (PEaKIMU COSIMHEHHs, Pa3IoKeHUs,
3aMelleHus U 00MeHa);

2) 110 BBIICIICHUIO MJIH MOTJIONICHUIO TEIUIOTHI (PEAKIHK YK30TEPMUYECKHIE U SHIOTEPMHUYECKHUE);

3) 0 U3MEHEHMIO CTEIeHEel OKHUCISHUSI XUMHYECKUX 3JIEMEHTOB (OKI/ICHI/ITCJIBHO'BOCCTaHOBI/ITeHBHBIe
peaxium);

4) o obpaTumMocTH TIporiecca (peakiuu 00paTUMBIE U HEOOPATUMBIE);

® Ha3bIBATh Q)aKTOpBI, BJIMAIONIME HA CKOPOCTh XUMHNYCCKUX peaKHHﬁ;

® Ha3bIBATh Q)aKTOpBI, BJIMAOIINE HA CMEUICHUC XUMHUYCCKOTI'O PaBHOBECH A,

® COCTaBJISTh YPABHEHUS AJIEKTPOIUTUYECKON TUCCOIMAINH KHCIIOT, HMIENOYel, COJe; TOTHBIE U
COKpalICHHbBIC NOHHBIC YPaBHCHUSA peaKHI/Iﬁ O6MeHa; YpaBHCHU A OKHUCIUTECIIBHO - BOCCTAHOBUTCIIbHBIX peaKuHﬁ;

® IPOrHO3UPOBAThH MPOAYKThI XUMUYECKHUX Peakiuii mo Gpopmynam / Ha3BaHUSIM HCXOIHBIX BEIECTB;
OIPEIEeIISITh UCXO/HBIE BEIIeCTBa 10 GopMyiiaM / Ha3BaHUSM MIPOJTYKTOB PEaKIIHH;

® COCTaBJISTh YpaBHEHUS PEAKINi, COOTBETCTBYIOIIMX IOCIENOBATEIHHOCTH («IIETTOYKE») MpeBpalieHu
HEOPTaHWYECKHX BEIIECTB PA3INYHBIX KIIACCOB;

® BBISBIISITH B MPOIIECCE DKCIIEPUMEHTA NMPU3HAKHU, CBHIETEIHCTBYIONINE O MPOTEKAHUH XMMUYECKOH
peaxImm;

® FOTOBUTH PACTBOPHI C ONPEAECIIEHHOW MacCOBOM 10J1ell paCTBOPEHHOI'O BEILIECTBA;

® OIIpeNeNATh XapakTep CPeabl BOAHBIX PACTBOPOB KHCIOT H MIENOYEH IO M3MEHEHHIO OKPACKH
WHIIKaTOPOB;

® IIPOBOIUTH Ka4€CTBEHHBIC PEAKIINH, TTOTBEPIKIAIOITIE HAJTMYME B BOJHBIX PACTBOPaX BEIIECTB
OTJENMBHBIX KATHOHOB M aHHOHOB.

BbINyCKHUK nOJIyuum 603MOHCHOCHIL HAYYUUMbCA.

® COCTaBJISITh MOJIEKYIISIPHBIE U TTOJTHBIE HOHHBIE YPAaBHEHHUSI 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

® IPUBOANTD MTPUMEPHI PEAKIINA, TTOJTBEPIKIAOIIIX CYIECTBOBAHNE B3aNMOCBSI3U MKy OCHOBHBIMU
KJIacCaM¥ HEOPTaHWYECKHUX BEIECTB;

® IIPOTHO3UPOBATH PE3yIBTAThl BO3ICHCTBHS PA3IMYHBIX (DAKTOPOB Ha CKOPOCTH XMMHUYECKON PEaKIInH;

® IPOTHO3UPOBATh PE3YJbTATHl BO3ACUCTBUSA Pa3IUYHBIX (PAKTOPOB HA CMEIIEHHE XHUMHYECKOTO
paBHOBeCHHI.

MHoroo0pa3ue BeuecTs.

Bremyckuuk wayuumcsi:

® OIIpPENEeNATh MPUHAUIEKHOCTh HEOPTAHUIECKUX BEIIECTB K OJHOMY M3 M3yYEHHBIX KIIACCOB/TPYIIIL:
MeTaJlIbl 1 HEMETaJUTbl, OKCUBI, OCHOBAHUS, KUCIIOTHI, COJIH;

® COCTaBJIATHh (DOPMYITBI BEIIECTB IO UX HA3BAHUSIM;

® OITpENeNATh BaJICHTHOCTh U CTEIIEHbh OKUCIIEHUS DJIIEMEHTOB B BEI[ECTBAX;

® COCTaBJIATHh (POPMYIIBI HEOPTAHWYECKUX COCTMHEHHH 110 BAJICHTHOCTSM M CTETICHSIM OKHCIICHHS
AJIEMEHTOB, a TAKKE 3apsiaM NOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHUCJIOT, OCHOBAHUH H COJIEH;

® O0BSICHATH 3aKOHOMEPHOCTH W3MEHEHHsI (DM3MYECKUX U XUMHUYECKHX CBOWCTB IPOCTHIX BEMIECTB U MX
BBICIIMX OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOI'O M TPETHETO IEPHUOAOB;

® Ha3bIBATh O0IIME XUMHUECKHE CBOMCTBA, XapaKTEPHBIE AJIsl TPYIIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX,
aM(OTEpHBIX.

® Ha3bIBaTh OOIINE XMMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl KAXKJIOr0 Kjlacca BEIECTB;

® IPUBOJUTDH IPUMEPBI PEAKIMH, TOATBEPKAAIOIINX XUMUYECKIE CBOICTBA HEOPIraHUYECKUX BELIECTB!
OKCHUJIOB, KHCJIOT, OCHOBAHHUI U COJIEH;

® OIIPEACIATh BEIIECTBO — OKUCIUTENb M BEHIECTBO — BOCCTAHOBHUTENb B OKUCIUTEIBHO —
BOCCTaHOBHUTEIBHBIX PEAKIUIX;



® COCTaBJISITh DJICKTPOHHBIN OATAHC MO MPEATOKEHHBIM CXEMaM PEaKIIHiA;

® [IPOBOJIUTH J1A0OPATOPHBIC OMBITHI, TIOATBEPKIAIOIINE XHMHUECKUE CBOMCTBA OCHOBHBIX KIaCcCOB
HEOPTraHMYECKUX BEIIIECTB;

® [IPOBOJIUTH JIAOOPATOPHBIC OMBITHI MO MOAYYCHHIO M COOMPAHHWIO Ta3000pa3HBIX BEIIECTB: BOAOPOJA,
KHCJIOpO/Ia, YIIIEKUCIIOTO T'a3a, aMMHAaKa; COCTABJIATh YPABHCHHUS COOTBETCTBYIOIIMX PEAKITHHA.

BbINyCKHUK MOJYYUT 603MONCHOCHIb HAYUUNBCA .

* IPaMOTHO 00paIaThCs C BEIIECTBAMH B ITOBCEIHEBHOMN JKU3HU;

* 0CO3HABaTh HEOOXOJUMOCTh COOJIFOJICHHSI TMPAaBHJI JKOJOIMYECKH O€30MacHOr0 IOBEACHUS B
OKpY’Karollel NpUpPOAHON CPENE;

* [IOHUMATh CMBICII U H606XO}II/IMOCTI) CO6HIOI[CHI/I$I Hpe,[[HHC&HHﬁ, HpeﬂHaFaCMI)IX B I/IHCprK]_[I/IﬂX 110
HCTIOIb30BAHMIO JIEKAPCTB, CPEACTB OBITOBON XUMUH U JIP.;

® HCIIOJB30BATHh HpI/IO6pCTéHHBIe KIIFOUCBBIC KOMIICTCHTHOCTU HpI/I BBIIIOJIHEHUMU HCCJIICOO0BATCIIBCKUX
MPOEKTOB 110 M3YYEHHUIO CBOWCTB, CITOCOOOB MOIYUEHHS U PACTIO3HABAHMUS BEIIECTB;

b pa3BI/IBaTI) KOMMyHI/IKaTI/IBHyIO KOMIICTCHTHOCTD, I/ICHOHI>3y)I Cpe,I[CTBa YCTHOﬁ nu HI/ICLMGHHOﬁ
KOMMYHHUKAIIMU TPH paboTe ¢ TeKCTaMU yU4eOHHMKA U JIOMIOJHUTEIBHOMN JIMTEPaTypOi, CIIPaBOYHBIMY TaOJIMIIAMH,
MPOSIBJISATH TOTOBHOCTH K YBKEHHIO HHOW TOUKHU 3PEHUSI ITPU 00CYKACHUH PE3YJIbTATOB BHITIOJTHEHHOH paboThI;

° O6’BCKTI/IBHO OLICHUBATH I/IH(bOpMaHI/HO O B€HIECTBAX U XUMHUUYCCKUX Hpoueccax, KpI/ITI/I‘IeCKI/I OTHOCHUTBCA
K TICEeBJOHAyYHOH wWH(MOPMANNH, HEA0OPOCOBECTHON peKIame, Kacarolleics WCIOAb30BAHUSA  Pa3IHYHBIX
BEIIECTB.

* 0CO3HABATh 3HAYEHNE TEOPETUUCCKUX 3HAHUM ST MPAKTUIECKON JEATETLHOCTH YEIOBEKa,;

® OIIUCBIBATH I/I3y‘-IeHHBIe O6BGKTBI KaK CUCTEMBI, HpI/IMeHHﬂ HOFI/IKy CHCTECMHOI'O aHaJIn3a,

d HpI/IMeHHTB 3HAHUSA O 3aKOHOMepHOCT$IX HepHOJIH‘IECKOﬁ CUCTEMbI XHUMHYCCKHUX DIICMCHTOB JIsd
O0BSICHEHUS U TIPENBUICHUS CBONCTB KOHKPETHBIX BEIICCTB;

* pa3BuBaTh WH(DOPMAIMOHHYIO KOMIIETEHTHOCTh ITOCPEJICTBOM YINIYOJEHUsI 3HAHWH 00 WCTOpUHU
CTAaHOBJICHUA XI/IMI/I‘ICCKOﬁ HayKI/I, eé OCHOBHBIX HOHHTHﬁ, HepI/IO,ZII/IT-IeCKOFO 3daKOHAa KakK OJHOro u3 Ba)KHefIIHPIX
3aKOHOB HpI/IpOZ[BI, a TaKXeE O COBpeMeHHBIX JOCTHXKCHUAX HayKI/I U TCXHUKU.

® COCTABJIATH MOJ'IEKyJ'ISIpHBIe U ITOJIHBIC NOHHBIC ypaBHeHI/ISI 110 COKpaHIéHHI)IM NOHHBIM ypaBHeHI/ISIM;

* IPHUBOAMTH MPUMEPHI PEAKIUH, MOATBEPIKIAIONIMX CYIICCTBOBAHUE B3aMMOCBSA3M MEXKIY OCHOBHBIMHU
KJIacCaMH HEOPTaHUYECKHUX BEILECTR;

* MMPOrHO3UPOBATH PE3YJIBTATHI BO3JACHCTBUS Pa3InYHBIX (DAKTOPOB HA M3MEHEHHE CKOPOCTH XMMUYECKON
peaKIuny;

* IIPOrHO3UPOBAThH PE3YJbTAThI BO3JACHCTBUSA PA3IMYHBIX (AKTOPOB HA CMEIICHUE XUMHUYECKOIO
paBHOBECHSL.

* MPOrHO3UPOBATH XMMHUECKHE CBOMCTBA BEIIICCTB HA OCHOBE UX COCTAaBa M CTPOCHMS,;

* IIPOrHO3UPOBAThH CIIOCOOHOCTh BEIIECTBA IIPOSBJISATh OKUCIUTEIBHBIC I BOCCTAHOBUTEIBHBIC CBOMCTBA
C YYETOM CTeleHEel OKUCIICHHS JIIEMEHTOB, BXOJISIIUX B €r0 COCTAB;

* BBISIBJIATH CYIIICCTBOBAHNE MCHETHUCCKONW B3aUMOCBSI3H MEXK]y BEIIECTBAMHU B PsIy: TPOCTOE BEIIECTBO
— OKCHJ — I'MAPOKCHJ — COJIb;

* OpPraHM30BBIBATH, IPOBOJNUTH YUEHUUYCCKHE MPOCKTHI IO MCCICIOBAHHUIO CBOWCTB BEIIECTB, WMEIOIIMX
Ba)KHOE IPAaKTHYECKOE 3HAYCHHE.

BrinmycKHUK MOTYyYUT BO3MOXXHOCTh HAYYUTHCSI:
* IPAaMOTHO 00OpaNIaThCs C BEIIECTBAMH B TIOBCETHEBHOW KHU3HU;
* 0CO3HABaTh HEOOXOAMMOCTH COOJIFOICHHUS MPABUJII SKOJIOTHYSCKH 0€30IMacHOr0 MOBEICHUS B OKPY KaIOIICH
MIPUPOJTHON CpEJIE;
* TIOHMMaTh CMBICI W HEOOXOJMMOCTh COOIOACHMS TPEINUCAHHM, MpEIIaraéMblXx B HHCTPYKIHSX I10
WCIIOJTb30BAHUIO JICKAPCTB, CPEJICTB OBITOBOW XMUMHH U JIP.;
* HCIOJIB30BAaTh MPHOOPETEHHBIC KITIOYCBbIC KOMIIETEHTHOCTH TIPH BBHIMOJIHEHUH HCCIICI0BATEIBCKUX
MIPOEKTOB MO U3YUYEHUIO CBOMCTB, CITIOCOOOB MOIYUCHHS M PAaCIiO3HABAHUS BEIIECTB;
* pa3BUBaTh KOMMYHHMKATHBHYIO KOMIIETGHTHOCTb, HCIIOJIb3ySd CPEJACTBA YCTHOH HW MHCHbMEHHOM
KOMMYHUKAIIMM TPU pabdoTe ¢ TEKCTaMW Y4YeOHHMKa M JIOMOJHUTEIHLHON JMTEpaTypod, CIPaBOYHBIMH
TaOJIMIIaMH, TPOSBISATH TOTOBHOCTh K YBOKCHHUIO WHOW TOYKH 3pPEHUS TPU OOCYKICHUU pe3yIbTaTOB
BBITIOJIHEHHON PaboTHI;
* OOBEKTHBHO OIICHUBATh HH(OPMAITHIO O BEIIECTBAX W XUMHUYECKUX MPOIECCaX, KPUTHUSCKH OTHOCUTHCS K
MCeBIOHAYyYHOU WHpOpMaIMU, HEA0OPOCOBECTHOM peKiiaMe, KacarolleWcsl HWCIONb30BaAHUS Pa3TUIHBIX
BEIIECTB.
* 0CO3HABATh 3HAYCHHUE TEOPETUUCCKUX 3HAHUH JIJISl TPAKTUYECKON JeATeThHOCTH YEIOBEKa;

* OMHUCHIBATH U3yUEHHBIC OOBEKTHI KAK CHCTEMbI, TPUMEHSS JOTHKY CHCTEMHOTO aHaJn3a;
* TPUMCHSTh 3HAHUS O 3aKOHOMEPHOCTAX TMEPUOJNYECKON CHUCTEMBl XWMHUYECKUX DJIEMEHTOB JIJIsi
00BSICHEHUS U TIPEJBUJICHUS CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBATh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh TTOCPEICTBOM YIITYOJICHHS 3HAHU 00 UCTOPUHN



CTaHOBJICHUSI XMMHUYECKOM HAyKH, €¢ OCHOBHBIX MOHATHH, MEPHUOAUYECKOrO 3aKOHA KaK OJHOr0 U3
BKHEHIIINMX 3aKOHOB IPUPO/IbI,  TAKIKE O COBPEMEHHBIX JTOCTHKEHHSIX HAYKH U TEXHUKH.
* IPUBOAMUTH MPUMEPHI peaKUUH, MOATBEPKIAIOIINX CYILIECTBOBAaHHE B3aMMOCBSI3H MEKy OCHOBHBIMHU
KJIacCaMH HEOPraHUYEeCKUX BEILECTB;
* BBIBJIATBH CYILECTBOBAHME I'€HETHUECKON B3aMMOCBSI3U MEXJy BEIECTBAMU B PsY: IPOCTOE BELIECTBO -
OKCHJI - TUAPOKCHU]I - COJIb;
* OpPraHU30BbIBaTh, IPOBOJAUTH YUCHUUYECKHE IMPOEKTHI 10 UCCIIEAOBAHUIO CBOMCTB BEILECTB, MMEIOLINX
BaXHOE [IPAKTUYECKOE 3HAUCHUE.
Juunocmnvie, memanpeomemnvie u npeoMemHbvle PE3YAbMAMbL OCE0CHUA YUEOHO20 npeomema
«Xumua»
JIMYHOCTHBIMU pe3ybTaTaMH U3ydeHUs IpeaMeTa « XUMHUs» SBISIFOTCS CISAYIOIINEe YMEHUS:
- Bocniuranue poccuiickoil rpaxIaHCKONW MAEHTHUYHOCTH: MATPUOTU3MA, JH0OBU U yBakeHue k OtedecTny,
YYBCTBO T'OPAOCTH 3a CBOIO PosinHy, 3a pOCCHICKYI0 XUMUYECKYIO HAyKy
- dopmHpoBaHUE IEJIOCTHOIO MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKd M OOIIECTBEHHOM NPAKTUKH, a TAKXKE COLHAIbHOMY, KYJIbTYpHOMY, SI3bIKOBOMY U JYXOBHOMY
MHOT000pa3nio COBPEMEHHOI'0 MUpa
- ®opMHpOBaHUE OTBETCTBEHHOIO OTHOIIEHUS K YYEHMIO, TOTOBHOCTH U CHOCOOHOCTH K CaMOpa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBALIMU K O0YYEHHUIO U TI03HAHUIO, BEIOOPY MPOodHUIbHOro 00pa3oBaHus Ha
OCHOBE HH(pOpPMALMU O CYLIECTBYIOIIMX NPO(EccCHs X W JHUYHBIX NPO(GECCHOHANBHBIX HPEANOYTEeHUH.
OCO3HaHHOMY TIOCTPOEHHUIO HMHJIUBUAYAIbHBIX O00pPa30BaTENbHBIX TPACKTOPUNH C YUETOM YCTONYMBBIX
MI03HABATEIILHBIX HHTEPECOB
- popMupOBaHHE KOMMYHUKAaTHBHOI KOMITETEHIIUU B 00pa30BaTEIbHOM, OOIIIECTBEHHO MOJIE3HOM, y4eOHO —
HCCIIEI0BATEIbCKOM, TBOPUECKOM U APYIUX BUIAX ACSATEIbHOCTH
- ®opmupoBaHKME U TMOHMMAHHE IIEHHOCTH 370pOBOr0 M 0O€3110macTHOro o0pasa JKM3HU, YCBOCHHE MPABUI
MH/MBUYaJIbHOTO ¥ KOJUIEKTUBHOT'O OE€30MacCHOT0 MOBEAEHUS B YPE3BBIYAMHBIX CHUTYalMAX, YTOKIAIOIINX
JKA3HU U 3710POBBIO JIFOJEN
- ®opmMupoBaHHE II03HABATEIBHON WH(GOPMAIIMOHHONW KYJIBTYphl. B TOM umcie pa3BUTHE HaBBIKOB
CaMOCTOSITEIBHOM PabOTBl € y4eOHBIMH TOCOOMSMH, KHUTAMH, JOCTYIHBIMH HWHCTPYMEHTAMH U
TEXHUYECKUMH CPECTBAMHU MH(DOPMAIIOHHBIX TEXHOIOTUN
- ®opMHpOBAaHNE OCHOB KOJOTMYECKOrO CO3HAHMS HAa OCHOBE MPU3HAHUS IIEHHOCTH XH3HH BO BCEX €€
MIPOSIBJIICHUSIX U HEOOXOIMMOCTH OTBETCTBEHHOT'O , 0€PEKHOT0 OTHOIICHUS K OKpY’KaloIeH cpene
-Pa3BuTHE rOTOBHOCTH K PEIICHUIO TBOPYECKHUX 33]ad, YMEHUE HAXOIUTh a/IeKBATHBIE CIIOCOOBI TIOBECHUS
Y B3aUMOJICHCTBHE C MAPTHEPAMH BO BpeMs yueOHOW U BHEYUEOHOI IeATeIbHOCTH, CTIOCOOHOCTH OILICHUBAThH
MPOOJIEMHBIC CUTYAITHH
MeTtanpeaMeTHbIMU pe3yabTaTaMH U3Yy4eHUS Kypca «XHMHUsD» SBISETCS (POPMHUPOBAHUE YHUBEPCAIBHBIX
yaeOHbIx nerctBuit (YY]I).
Illoznasamenvrvie YV/I:
- CaMocTosTennbHO O0HApYXHUBaTh M (HOPMYIUPOBATH YIEOHYIO TPOOJIEMY, ONPEHeNsITh Ielb YIeOHOU
JeSITETTLHOCTH, BBIOMPATh TEMY paOOTHI
- BeigBurare Bepcun penieHus npooieMbl, 0CO3HABATh KOHEUHBIH Pe3yNbTaT, BEIOMPATh U3 MPEIIOKEHHBIX
Y MCKAaTh CAMOCTOSATENIEHO CPEJICTBA JTOCTUKECHUS 1ISITH.
- CoctaBysiTh (MHAMBUAYAJILHO WJIU B TPYIINE) JIaH pelieHus: MpoOieMbl (BBITIOTHEHUS MTPOCKTA).
- Pabotas o miany, cBepsTh CBOM JICHCTBHUS C LENBIO U, P HEOOXOAUMOCTH, HCIIPABIATH OIINOKH
CaMOCTOSITEIBHO.
- B auanore ¢ yunrenaem COBEpIICHCTBOBATh CAaMOCTOSTENILHO BHIPAOOTAaHHBIE KPUTEPHH OLICHKH.
Kommynuxamuenvie YV/I:
- CaMOCTOsITENTbHO OPraHMW30BBIBATH yueOHOE B3aMMOJCUCTBUE B rpymie (OnpeaensTh oOIIue ey,
pacripenensiTh poiH, J0roBapuBaThCs APYT C APYTrOM U T.11.).
CpenctBoMm  (opMupoBaHHS KOMMYHUKATUBHBIX Y V][ choykarT TEXHOIOTUS MPOOIEMHOr0 Iuaiora
(moOy>kaaromuii 1 MOABOASAIIMEN AUAJIOT) U padoTa B MaJbIX IPYINAX, a TAKKE MCIOIb30BaHUE HAa YpOKax
AJIEMEHTOB TEXHOJIOTUH MPOAYKTUBHOIO YTCHUSI.
IIpeamMeTHbIMH pe3ynbTaTaMU U3YUSHHS MTPEeaMeTa « XUMUSD) SBISIFOTCS
- ®opmupoBaHHE TMEpPBOHAYAIBbHBIX CHUCTEMATU3MPOBAHHBIX MPEJICTaBICHUA O BEUIeCTBAaX, HX
MPEBPALICHUSIX M MPAKTUYECKOM MPUMEHEHUH; OBJIAZICHHE MOHATUWHBIM armaparoM M CHMBOJIUYECKUM
SI3BIKOM XHMUWU;
- Oco3HaHue OOBEKTUBHO 3HAYUMOCTH OCHOB XHUMHUYECKOM HayKM Kak o00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, XMMHMYECKUX MPEBPAIEHUN OPraHMYECKUX M HEOPraHMYECKHUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBJICHUM KMBOW M HEXHUBOH MPHUPOJBI, YriayOJleHUe MpeICTaBiIeHU O MaTepHaJbHOM €IUHCTBE
MUpa;



- OsBnazeHue OCHOBaMHM XUMHYECKOW TI'PaMOTHOCTH: CHOCOOHOCTBIO AHAIM3MPOBaThb M OOBEKTHBHO
OLICHUBATb JXU3HCHHBIC CHUTYyallid, CBsA3aHHBIC C XHMHeﬁ, HaBBIKAMH 0€30I1acHOro OGpaH.[eHI/Iﬂ C
BCIICCTBAMHM, HCIIOJIB3YEMBIMHU B HOBCCIIHCBHOﬁ KHU3HHU; YMCHHEM QaHAJIMU3UPOBATH U IIJIAHUPOBATH
9KOJIOTMYECKH Oe30MacHOe MOBEACHHE B LIEIIX COepEKEHHs 30POBbs U OKPY KAIOLIeH Cpepl;

- (I)OpMI/IpOBaHI/Ie YMCHI/Iﬁ YCTaHAaBJIMBATh CBA3U MECXKAY PCAJIbHO Ha6JIIOI[aeMBIMI/I XUMHUYCCKHUMMU SIBJICHUSIMU
" rmpoueccamu, MnmporucxogsamumMn B MUKPOMHPE, 00BACHATH IIPUYHHBI MHOI‘OO6paSI/I${ BCIICCTB, 3aBUCUMOCTD
HUX CBOMCTB OT COCTaBa M CTPOCHH, a TAKIKEC 3aBUCUMOCTDb ITPUMCHCHHUS BEIICCTB OT UX CBOﬁCTB;

- HpHOﬁpeTCHI/IH OlbITa HMCHOJIB30OBAHUS PA3JIMYHBIX MCETOJOB H3YUYCHUS BCLICCTB, Ha6JIIOI[eHI/I$I 3a HX
MNpeBpalliCHUsIMA IIPU  NPOBCACHUN HECIOXHBIX XHUMHUYCCKHUX OKCICPUMCHTOB C HCIIOJb30BAHUEM
nmabopaTopHOro 060pyA0BaHUs U TPUOOPOB;

- YMeHHe OKa3bIBaTh IEPBYIO IMOMOUIb IIPpU OTPABJICHUAX, OKOrax H JApYrux TpaBMax, CBA3AHHBIX C
BEILECTBAMH U JIa00OpAaTOPHBIM 000PYIOBaHUEM;

- OBnanenue mpuemMamu paboThl ¢ MHPOpPMALMEH XUMHUYECKOTO CONEp:KaHus, MPEICTaBICHHON B pa3zHO
¢dopme (B BUzIE TeKCTa, (hopMyI1, rpadHKOB, TAOIUYHBIX JaHHBIX, cXeM, (hororpaduii u ap.)

- Co3nanue OCHOBBI Ul (OPMUPOBAHUS MHTEpEca K PaCUIMPEHHIO U YIITYOJCHUI0O XUMUYECKUX 3HAHUN U

BbIOOpa XMMHUHM Kak HPOQUIBHOIO IpeaMeTa MpH IMepexojie Ha CTyNeHb CpPeJHero (IOJHOro) oOIiero

o0pa30oBaHus, a B TAILHEHIIIEM U B Ka4eCTBE Cephl cBOE MPOPECCHOHATLHOM 1eATeTbHOCTH;

.- GDOPMI/IpOBaHI/IC HpeI[CTaBJ’ICHI/Iﬁ 0 3HAQUYCHUHM XHMHYECKOM HaykKh B PpPCHICHHU COBPCMCHHBIX

OKOJIOIrH4YC€CKUX HpO6JIeM, B TOM YU CJIC B IPCAOTBPAIICHU N TCXHOICHHBIX U 9KOJIOTHYCCKUX KaTaCTpO(b.
Oowan xapakmepucmuka y4edoHo20 npouecca:

Ocnoenvie mexnono2uu 00y4enus:

[Iporpamma Kypca «XuUMHM» TOCTPOE€HAa Ha OCHOBE CHUPAIBHON MOJENIH, IPEeayCMATPUBAOLIEH
MIOCTETIEHHOE PAa3BUTHE U YIIIyOJIeHHE TEOPETUYECKHUX MPEICTAaBICHUIN PU JIMHEHHOM O3HAKOMIIEHUH C
SMIUPUYECKUM MaTepUaIOM

Tectbl, camocTosiTenbHBIE pab0Ta, KOHTPOJIbHBIE PAaOOTHI, YCTHBIM OIMPOC, 3alUTa HCCIEA0BATEIbCKIX
pabor.

[IpeobnanatomuMu  (opMamMM  TEKYLIETO KOHTPOJISA SIBISIFOTCA CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE
paloThI, pa3aIMuHbIEe TECTOBBIE (POPMBI KOHTPOJIsA. IIpoMeKyTOUHBIN U NTOTOBBIM KOHTPOJIb POBOJUTCS
B JopMe€ KOHTPOJIBHBIX padoT

CodepxkaHue Kypca xumuu 8 Kracc.

Ne i/m | Pa3gesibl mporpaMmbl KouanuecTBo Kosn4yecTBo KounuectBo
4yacos KOHTPOJIbHBIX NPaKTHYECKUX
padot padoTt
1 OcHoOBHBIE MOHSATHUS xumun | 54 (51 + 3 yaca |5 6
(YpoBeHb aTOMHO — MOJIEKYJISIPHBIX | PE3€PBHOTO
MPEACTABICHUI ) BPEMCHH )
2 [Tepuoanueckuit 3aKOH |’ - -
MepHOIUYECcKast CUCTEMA
XUMUYECKuX  amemeHtoB  JI.M.
MenneneeBa. CTpoeHue aroma
3 Ctpoenue BemniecTBa. XuMHu4eckas | 7 1 -
CBSI3b
HUTOTO 68 6 6

B ABTOPCKYIO IIpOrpaMmMy BHECCHBI HCKOTOPBIC U3SMCHCHUA.

PesepBHoe Bpemst (5 4acoB) UCTIOIB3YETCS CIIEAYIONUM 00pa3oM:

- lyac — Ha IIPpOBCACHUC 0606ma}0mero YpOKa 110 TEME ((HepBOHaan'ILHLIC XUMHWUYCCKHE ITIOHATUS
lyac - Ha pCeHICHUC PpAaCHCTHBIX 3aJay «Haxoxaenre mMaccoBOil I0JIHM pPacTBOPCHHOI'0 BCHICCTBA B

pacTBope.
Brrunciienne mMaccbl paCTBOPEHHOTO BELIECTBA M BOJIBI [l IPUTOTOBIICHUS PACTBOPA OIPEAECIEHHON
KOHLEHTPALIMN

1 yac - Ha poBenieHUE 0000IIAIOIIETO ypoKa Mo TeMe «BakHelIne KIacChl HEOPraHUIeCKUX
COCJIMHEHMUI)
- lyac — Ha mpoBeIeHNe 0000IIAOIIIET0 YpoKa 3a Kypc XUMHHU 8 Kilacca
- 1 yac — Ha IpOBEICHNE UTOTOBOM KOHTPOJIHHOM pabOTHI 32 Kypc XUMUH 8 Kiacca



OO0ocHOBaHMe: TIPH U3YYEHUU HA3BAHHBIX TEM HEJAOCTATOYHO BPEMEHH JUIS IIPOBEACHHUS 0000MIAOMNX
YPOKOB M YPOKOB II0 PELICHHIO PACYCTHBIX W KAYECTBEHHBIX 33]a4, a YPOKU 3TH HEOOXOIUMBI, TaK KaK
HalpaBJIEHbl Ha pealMu3alMi0 BaKHEWIIUMX TpeOOBAaHUN K 3HAHUSAM YyYyallMXCsl — IPUMEHEHHE
IIOJIyYEHHBIX 3HAHUM AJI BBIIOJHEHHUS] TPEHUPOBOUYHBIX YINPa)KHEHUW U MOJAIOTOBKE K KOHTPOJIBHOU
paborte. OOoOmaromee padoThl MO3BOJISIOT BBISIBUTH CTETICHb OBIAJCHHS YYAIIUMUCS 3HAHUSMU 10
OCHOBHBIM BOIIpOCaM Kypca OpraHMYECKOM XMMMM; TOTOBHOCTb K cpade OI'D mo xumum.
@opMyJIMpOBKA HA3BaHUW PA3ACIOB U TEM COOTBETCTBYET aBTOPCKOM Iporpamme. Bce mpakrtuueckue
paboThI, 1eMOHCTpAIUH, TaOOPAaTOPHBIE OIBITHI B3SATHl U3 MPOTPaMMBbI Kypca XUMUHU sl 8-9 KitaccoB
asropa H.H. I'apa.

Cooeporcanue Kypca 8 knacc

Paznen 1. OcHoBHBbIe MOHATHSI XMMUM (YPOBEHb ATOMHO- MOJIEKYJ/ISIPHBIX MPeACTABIEHMIH)

[Ipenmer xumuu. XuMHUA Kak 4YacThb €CTECTBO3HaHMs. BemectBa M ux cBoicTBa. MeTomsl
MO3HAHHUS B XUMUU: HAOIIOJEHUE, dKcrepuMeHT. [Ipuembl 6e3omacHOM paboThl ¢ 000pYy/IOBaHUEM H
BemectBamu. CTpoeHHE TIIaMEeHU

Uucteie BemectBa U cMmecu. CrocoObl OYKMCTKH BEIECTB: OTCTaWBaHUE, (UIBTPOBAHUE,
BBITIAPUBAHUE, Kpucmaniuzayus, oucmuinayus. OU3NYecKue W XUMHUYECKUE SIBJICHUS. XUMHUYECKUE
peakuuu. [Ipu3HaKM XUMHUYECKMX pEaKIUH M YCIOBUS BO3HHUKHOBEHHS W TEUEHUS XUMHUYECKHX
peaKuum.

ATOMBI , MOJIGKYJAbl W HWOHBI. BemiecTBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO CTPOCHHUSI.
Kpucrannmaeckue wu amopdubie BemecTBa. Kpucramimdeckue pemieTKd: HWOHHAs, aTOMHAas |
MOJIEKYJIIpHasd. 3aBUCHMOCTb CBOMCTB BEIIECTB OT THIA KPUCTAUIMYECKOW pemeTkd. IIpocteie n
CJIOKHBIE BEIIECTBA. XHMHUYECKUH 3JIE€MEHT. MeTamuibl U HeMeTaulbl. ATOMHasi €IMHUIA MAacChl.
OtHOcUTeNnbHAsA aTOMHAs Macca. S3bIK XMMHHU. 3HAKM XMMHYECKHUX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTtaBa BeriecTBa. XuMuueckue (opmyiabl. OTHOCHUTENBbHAS MOJEKyNspHas macca. KadecTBeHHBIA U
KOJIMYECTBEHHBIM COCTaB BelIeCTBa. BpluucieHue mno XxuMuyeckuM ¢GopmynaMm. MaccoBast a0is
XUMHUYECKUX HJIEMEHTOB B CII0)KHOM BEILIECTBE

BanenTtHocTh xumuueckux sneMeHTOB. OmpezeneHue BaJCHTHOCTH 3JIEMEHTOB 10 (dopMmyiaam
OuHapHbIX coenuHeHuil. CocTaBieHHe XUMHUUECKUX (GOPMYIT IO BaJ€HTHOCTH.

ATOMHO-MOJICKYJIIPHOE€  Y4€HME. 3aKOH CcOXpaHeHHsi Macchl  BemiectB. JKu3Hb U
nesareibHoCcTeM. B. JIomoHOocoBa. XuMudeckue ypaBHeHUs. TUIBI XUMUYECKUX PEAKIUi
IIpakTuyeckue padoThi:

o [lpaBuna TexHuku O€30MacCHOCTU MpH paboTe B XUMUYECKOM KaOuHeTe. 3HAKOMCTBO C

J1a00paTOPHBIM 000PYTIOBAHUEM.

e (OuncTKa 3arpA3HEHHON MOBAPEHHOM COJIH.
PacuerHble 3amauM. BpluncieHre OTHOCUTENIBHON MOJIEKYJISIPHON Macchl BellecTBa 1o (Gopmyse.
Bbluncinenue maccoBOil J10IM 3J€MEHTa B XMMHUYECKOM COEIUHEHUHU. Y CTAHOBIIEHHE MpOoCTeHIen
(dbopMyIbl BeIlIeCTBa MO MACCOBBIM JIOJIIM DJIEMEHTOB. BBIUMCIEHHS MO XUMHYECKUM YpPaBHEHUSIM
MacChl MJIM KOJIMYECTBA BEILIECTBA M0 M3BECTHOM Macce WM KOJIMYECTBY OJIHOTO M3 BCTYMAIOIIUX WU
MOJIYYarOIIUXCSl B PEaKLIUU BEILIECTB.

Kucnopoa. Haxoxnaenue B mpupose. [lonydenue kucinoposa B 1a00paTOpUU U IPOMBIIIIIIEHHOCTH.
du3nyueckre U XMMHYECKHE CBOMCTBA Kuciopoa.. [Ipumenenue kucnopoaa. Kpyropopor kuciopoaa B
npupojae. O30H , ammoTponus KuciopoAa. Bo3ayx u ero cocraB. 3ammuTa aTMOC(EpHOTO BO3ayXa OT
3arpsI3HEHUN.

Bonopon. Haxoxnenue B npupoze. [lonydenne Bogopoaa B 1a00OpaTOPUU ¥ MPOMBIIUIEHHOCTH.
duznyeckue U XUMUYECKHe CBOICTBa BoAopoaa. Bogopon — BoccTaHoBuUTENb. Mepbl 0€30MacHOCTH
pu pabote ¢ BogopoioM. [Ipumenenne Bogopoa.

Bona . Meroasl onpeneneHusi coctaBa BOJIbl — aHANW3 U CUHTE3. PU3MUECKHE U XUMUYECKUE
CBO¥CTBa BOJIbl. Bosia B pupo/ie 1 CriocoObl €e OUMCTKU. Adparus BOJbl. XUMUYECKHE CBOWCTBA BOJBI.
[Ipumenenne Boabl. Boga — pactBoputens. PacTBopumocTs BemiecTB B Boje. OnpeneneHne MaccoBoi
JI0JIU PACTBOPEHHOTO BEIIECTBA.

KonuuectBennsie oTHOmIeHUs B xuMuu. KonnuectBo BemiectBa. Mosb. MonsipHas macca. 3akoH
ABorazipo. Mossipabiii 00beM ra3oB. OTHOCUTENBHAS IIOTHOCTH ra3oB. OObEeMHBIE OTHOIICHUS Ta30B
MPU XUMHYECKHUX PEAKIIMSIX.



Baxmweiimme Ki1accel HEOPraHWYECKUX coeauHeHuil. OKCHIbBL:  cOCTaB, KIACCHU(HUKAIIHSL.
OcHoBHblE U KHUCIIOTHBIE OKcHabl. HomeHknarypa okxcuioB. Pu3zndyeckue M XMMHUYECKHUE CBOICTBa,
[IOJIy4eHUE, IPUMEHEHUE OKCUIOB.

I'uapoxcuapt . Knaccudukanms ruapoxcunoB. OcnoBanus. Cocras. lllenoun u HepacTBOpuMBIE
ocHoBaHMs. Homenknarypa. @u3nMyeckMe ¢ XUMHUYECKME CBOMCTBA OCHOBaHWM. Peakius
Heiirpanuzanuu. [lonyyenne. [lpumenenne. AmpoTepHble OKCHIBI U THIPOKCHIBI

Kucnotsl: cocraB, knaccudukanuss ¥ HOMEHKIarypa. Pusnyeckne W XHUMHYECKHE CBOMCTBa
KHUCJIOT. BBITECHUTENBHBIN sl METAILIOB

Counmn.: cocras, kinaccupuKanys U1 HOMEHKIaTypa. OU3NYecKne W XUMHYECKUE CBOMCTBA COJICH.
PactBopumMocTh coiieli B Bojie. XUMHUYECKUE CBOMCTBA CoOJiel criocoObl nonydeHus coiueil. [Tpumenenue
coJier

I'eneTndeckas CBA3b MEXy OCHOBHBIMU KJIACCAMH HEOPTAHMYECKUX COCIUHEHUMN.

Paznen 2. Ilepuoauyeckuii 3aKOH W TeEpPHOAMYECKAS CHCTEeMa XHMHYECKHX JJIEMEHTOB
JA.A.MenneneeBa. CTpoeHue aroma

[lepBbie MOMBITKK KJIACCU(PUKAIMK XUMHUYECKUX 3JIeMEHTOB. [loHSATHE O Tpymmax CXOIHBIX
a7IeMeHTOB. ECTeCTBEHHBIE CEMENCTRA MIETOYHBIX METAJIJIOB M TaJIOTeHOB. biaropo/iHbie Ta3sbl.

[Tepuonnueckuii 3axkon . M. MenaeneeBa. Ilepuoandeckasi cucteMa Kak €CTECTBEHHO-HAay4dHas
KJacCU(pUKaUsl XUMHUYECKUX dJIeMEHTOB. TabinuyHas Qopma mpeacTaBieHUs KiaccuduKamus
XUMUYECKUX desleMeHTOB. CTpykTypa Tabmuibl «llepuomnyeckas cucremMa XuMHUECKHX dnemMeHToB Jl.
N. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmnsl, nepuoapl. @u3nuecKkuil CMbICT MOPSAKOBOIO
AJIEMEHTa, HOMepa MepuoJia, HOMepa IPyNIbl (715 3JIEMEHTOB A-TPYIII).

Crtpoenue aroMa: sipo M JIEKTPOHHAsT 000049ka. COCTaB aTOMHBIX siIep: MPOTOHBI M HEUTPOHHI.
N3oTombl. 3apsin aTOMHOTO siipa, MAacCOBOE€ YHCIIO, OTHOCHUTENIbHas aTomHas macca. CoBpeMeHHas
(hopMyTUPOBKA MOHATHS «XUMHUYECKHI DJIEMEHT.

DneKTpoHHas 000J0YKa aTomMa: MOHATHE 00 SHEPreTHUYECKOM YPOBHE , €r0 EMKOCTH. 3aIl0JIHEHUE
AJIEKTPOHHBIX CJIOEB y aTOMa 3JIEMEHTOB NEPBOro — TpeThero nepruooB. CoBpeMeHHast pOpMyIHpPOBKa
MEePUOTUYECKOr0 3aKOHa.

3HayeHue mnepuoandeckoro 3akoHa. Hayunwie poctsokenus J[.J.MenneneeBa : ucnpaBieHue
OTHOCHUTENIbHBIX aTOMHBIX Macc, NMEPECTAHOBKM XMMHYECKHX JJIEMEHTOB B TEPUOIUYECKOM cHucTeMeE.
Kuznb u nesrenpHocth . 1. Menaeneena.

Crpoenue aroma. CocTaB aTrOMHBIX szep. ONeKTpoHbl. M3ortomnbl. CTpoeHHE 3IEKTPOHHBIX
000110uek atoMoB TiepBbIX 20 3eMeHToB nepuoandeckoit cucreMsl JI. . Menpeneena.

JlabopaTopHble ombIThbl. B3auMojeiicTBHe THIpPOKCHIA LHMHKA C pAacTBOpAMU KHUCIOT U
Iea04ei.

Pa3nen 3 Ctpoenne BemecTB (7 4)

DNEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JeMeHTOB. OCHOBHBIE BHJIbl XUMHYECKOH CBS3U:
KOBaJICHTHAsl HEMOJISIpHAsi, KOBAJICHTHAs TOJSpHAs, HOHHAs. BaneHTHOCTh JIIEMEHTOB B CBETE
anekTpoHHOU Teopun. Crenenb okucienus. [IpaBuna onpenenenus cTeneH! OKUCICHUS 3JIEMEHTOB.

Cooepicanue Kypca 9 knacc

Ne n/m | Pa3nensl mporpamMmsl KoauuecTBo Koan4ectBo Kosan4ectBo
4acoB KOHTPOJIbHBIX NPAKTHYECKUX
pador pador
1 Msoroo6pasue XUMu4eckux | 17 2 2
peaxuui
2 MHuoroo0pasue BelecTB 43 3 5
3 Kpatkuit 0030p BaXHeHmMx | 8 1
OpPraHUYeCcKUX BEIIECTB
UTOTO 68 6 7
Pazgen 1.  MuorooOpasue  XMMHYECKMX  peaKIui

KHaCCI/I(bI/IKaL[I/Iﬂ XUMHUYCCKUX peaKI.IPIfIZ peaknuu COCANHCHHA,

Pas3jIoKCHUA, 3aMCLICHUA, oomeHa. OKHCIHTEIBHO-BOCCTAHOBUTEIIHHBIC pCaKknum. OKI/ICJII/ITCJIB,
BOCCTAHOBUTCJIb, NPOUCCCHI OKUCIICHUSA U BOCCTAHOBJICHU. CocraBicHue ypaBHeHI/Iﬁ OKHCIIUTCIBHO -
BOCCTAHOBHUTCIBHBIX peaKuHﬁ C MOMOIIBIO MCTOAA DJICKTPOHHOT'O Oaanca.




TemmoBbie 3(deKkThl XUMHUYECKHX peakuuid. IK30TEPMHUUECKUE U YHIOTCPMUUYCCKUE PEAKITUH.
Tepmoxumuueckue ypaBHEeHHUs. PacueTbl 0 TEPMOXUMHUECKUM YPABHEHUSIM.

CkopocTh XUMHYECKMX peakuuid. DakTopbl, BIMAIONIME HA CKOPOCTh XUMHYECKHX peaKluil.
IlepBoHauanbHOE IPEACTABIEHNE O KaTaJIU3e.

O6parumeie peakuuu. [ToHATHE 0 XUMUYECKOM paBHOBECHH.

XUMHUYECKHE PEaKIMU B BOJHBIX PACTBOpaAX. DIEKTPOJUTHI U HedeKTpoiauThl. Monsl. KaTtnonsl u
aHWOHBL. [ uopamuas meopus
pacmeopos. INEKTPOIIUTUYECKAs TUCCOLMALINS KUCIOT, OCHOBAaHUI
u cosieir. Criabbie U CUIIbHBIC AIEKTPOIUTHI. CTENEeHb TUCCOLMAIIUH.

Peakuuu nonHoro oOMeHa. Y ciaoBus T€UEHUsI peaKuii HOHHOTO
oOMeHa 70 KOHIAa. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUH B CBETE
IIpeJICTaBICHU 00 3IEKTPOIUTUYECKON AMCCOLMAIMM W OKUCIMTEIbHO- BOCCTAHOBUTEIBHBIX
peaxkiusx.

Iouamue o eudponusze coneti.
JdemoHcTpaumnu:

[IpuMepel 3K30- M SHAOTEPMUYECKHX peakuuid. B3anmMmonelcTBHEe IMHKA C COJSHOM M YKCYCHOWU
KUCIOTOW. B3amMojelcTBue TpaHyJIUpPOBAHHOTO IIMHKA M IMHKOBOM MBUIM C COJSIHOM KHUCJIOTOM.
Bzaumopeiictue oxcuma wmemu (Il) ¢ cepHOW KHCIOTO#M pa3HOW KOHIIGHTpAIMU TPU  Pa3HBIX
TeMIieparypax.

['opeHne yrisgs B KOHIIEHTPUPOBAHHOM a30THOM KuciioTe. ['opeHue ceppl B pacIuiaBIC€HHOW CEJIUTPE.
HcnpiTanue pacTBOpPOB BELIECTB Ha 3JIEKTPUYECKYIO IPOBOJUMOCTb. JIBMXKEHHE HMOHOB B
AIIEKTPUYECKOM TI0JIE.

IIpakTHyeckue padboThI:

N3ydeHue BAUSHUS YCIOBHUM MPOBEICHUS XUMUYECKON PEAKIIMK Ha €€ CKOPOCTb.

Pemienne skcriepuMeHTanbHbIX 3a7ad no TeMe «CBOMCTBAa KHUCIOT, COJIE M OCHOBAHMM Kak
ANEKTPOJIUTOBY
JlabopaTopHble onbIThI: Peakiny oOMeHa MeX Iy pacCTBOpPaMH JIEKTPOJIUTOB
PacuerHble 3a1aun: BoluncieHns IO TEPMOXUMHUYECKUM YPABHEHUSIM PEAKITUN.

Pa3nen 2. MHOrOOOpa3ue BenecTn
Hewmeramnsl. ['anorenst. [lonoxenne B nepruoIuYecKoil CHCTEME XUMUYECKUX DIIEMEHTOB, CTPOEHUE UX
aToMoB. Haxoxxnenue
B npupojie. Duznueckre U XMMUYECKHE CBOMCTBA FaJIONE€HOB.

CpaBHHTEINIbHAS XapaKTEPUCTUKA rajioreHoB. [lonydyenne u npumeHeHue rajoreHoB. Xuop. Ousndeckue
U XuMUuyeckue cBoictBa xiopa.llpumenenue xmopa. XiopoBoaopod. Pusnmyeckue CBOMCTBaA.
[Tonyyenue. ConstHast kucinota u e¢ conu. KadecTBeHHas peakuusi Ha XJIOpHUA-UOHBI. Pacno3HaBaHue
XJIOpU0B, OPOMUIOB, HOJIUIOB.

Kucnopon u cepa. IlonoxkeHue B NMEpUOJMYECKOW CHCTEME XMMUYECKHUX 3JIEMEHTOB, CTPOCHHME HX
atoMoB. Cepa. AJUIOTpOIIUS CEPBHI.
®usnueckue u xumuueckue cpoiictBa. Haxoxxnenue B npupoge. [Ipumenenue cepbl. CepoBOAOPO/I.
CepoBoOpOAHAS KUCIOTA U €€ COJIU.

KauectBennas peakuus Ha cynbhua-uonsl. Oxcun cepri(1V). @usnyeckue U XUMHYECKHUE CBOICTBA.
[Ipumenenue. CepHuCTast KUCIOTA U

e¢ conu. KauectBeHHas peakuus Ha cynbpur-uonsl. Oxeun cepoi( VI).

Cepnast kucnmoTa. XUMHUYECKHE CBOMCTBA Pa30aBIEHHONW U KOHIEHTPUPOBAHHOW CEPHOW KHUCIOTHI.
KauectBeHHass peakiusi Ha cynb(paTHOHbL. XHUMHUECKHE PpEaKlWH, JeKallde B OCHOBE MOJyYeHUs
CEPHOM KUCIOTHI B TPOMBIIIEHHOCTH. [[puMeHeHne cepHOl KUCIOTHI.

A30T1 u pocdop. IlonoxeHne B mepuoMuecKkoil cucreMe XMMUYECKHX 3JE€MEHTOB, CTPOCHHUE UX
aTOMOB. A30T, (pu3nUecKre U XMMUYECKUE CBOMCTBA, MOyueHue 1 mpumeHeHne. KpyroBopot a3ora B
npupoje. AMMuak. dusndeckne U XUMUYECKUE CBOMCTBA aMMHAaKa,
noiydyenue, npumeHenue. Conn aMMOHUs. A30THAsI KUCJIOTA U €€
cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomyuenue
A30THOM KUCJIOTHI B TabopaTopuu. XUMUUYECKUE PEAKIINH, JIeKAIIHUe

B OCHOBE IOJIyYE€HHSI a30THOM KUCJIOTHI B MPOMBINUIEHHOCTU. [IpuMeHenune a30THOM Kucnotel. Conu
A30THOMW KUCJIOTHI U UX IPUMEHEHHE. A30THBIE YIO0OpESHHSI.

dochop. Amnmotponust pochopa. PuzndecKkre U XUMHUECKHE
coiictBa gochopa. Oxcun pochopa(V). dochopHas kuciaora u e¢
comu. @ochopHbie ynoOpeHusl.



Yrnepong u kpemHuil. IlonoxkeHue B NEPUOJUYECKON CHCTEME

XMUMHMUYECKUX JIEMEHTOB, CTPOCHUE UX aTOMOB. YTJIepoA. AJJIOTPONHUS

yriepona. dusnueckre ¥ XUMHUYECKUE CBOMCTBa yriepoja. AncopOuusi. YrapHbId ras, CBOWCTBA U
¢u3nosornuecKoe JeWCTBUE HA OpPraHu3M. YTJEKHCIBIA Tra3. YToJbHas KUCIOTa M €¢ COJH.
KavecTBenHnas peakiust Ha KapOoHaT-HOHBI. KpyroBopoT yriepojia B Ipupoie.

Opranudeckue cOeIMHEHUs YIriiepoa.

Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenas kuciora u e€ conu. Cmexno. L{emenm.

Mertannsl. [lonoxxeHne MeTauioB B NEPUOAMUYECKON CHCTEME XMMMUECKUX 3JIEMEHTOB, CTPOEHHME HX
aToMOB. Meramnuyeckass cBs3b. DU3MUYECKUME CBOMCTBA METAJUIOB. Ps aKTUBHOCTM METAJLIOB
(2TIEKTPOXUMUYECKUHN PsiJl HATIPSIKEHUN METAJJIOB). XMMHUYECKHE CBOMCTBa MeTauioB. O01ue crnocoob
nostyuyeHusi MetaioB. CruiaBbl METAJLIOB.

Hlenounsie metamibl. llonoxeHue HIENIOYHBIX METAIIOB B MEPUOJUYECKON CHCTEME, CTPOEHHE HX
aToMoB. HaxoxieHune B mpupoe.

duznyeckue 1 XMMUYECKHE CBOMCTBA LIENOYHBIX METAJUIOB. [IprMeHeHre MIeOYHbIX METAIOB U UX
COCIMHEHUM.

lenoyHo3emenbHple MeTabl. [lonokeHHE IIEJI0YHO3EMENbHBIX METalIOB B  MEPUOJUYECKOU
cucreMe, crpoeHue ux aroMoB. HaxoxneHuwe B mnpupone. MarHmid M KaiblMii, UX BaKHEHIINE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPAHEHUSI.

Amomunuil. [lonoxxeHne aatOMHUHMS B IEPUOJUYECKON CHCTEME, CTpOeHHE ero atoma. Haxoxnenue B
npupoje. Pusnyeckue U XuMU4eckne cBoiicTBa amoMuHus. [IpuMmenenue anromMuHus. AMQPOTEPHOCTH
OKCHUJA U TUJIPOKCHJIA AITFOMUHHSL.

Kenezo. IlonoxeHue »kene3a B NEPUOJUMYECKONM CHCTEME, CTPOEHHE ero aroMa. HaxoxiaeHwe B
npupoae. OPuU3NUYeCKue U XMMUYECKUE CBOMCTBA jkeie3a. BaxHelne coeaMHEHUs jKeye3a: OKCHUJbI,
runpokcuabl u comu xenesa(ll) u xenesa(Ill). KauecrBennsie peakiuu Ha noHb! Fe2+ u Fe3+ .
JdemoncTpaumnu:

®dusznyeckue CBOMCTBa rajoreHoB. [lomydeHue XiopoBoAopoda M PAacTBOPEHHE €ro B BOJE.
AmnorponHbie MouduKauu cepbl. OOpa3ibl MPUPOJHBIX Cynb(UI0B U cynbdatoB. [lomyueHue
aMMHMaKa ¥ €ero pactBopeHue B Bojie. O3HaKoMIIEHHE ¢ 00pa3iiaMu IpUPOAHBIX HUTPATOB, (hochaToB
Mogenu KpuCTaUIMUECKUX PEIICTOK aiaMmasa U rpadura. 3HAKOMCTBO ¢ oOpa3liaMu MPUPOTHBIX
KapOOHATOB M CHJIMKATOB 3HAKOMCTBO ¢ oOpasllaMH BaXKHEWITUX COCAMHEHHWIN HATpUs, KaJlus,
MIPUPOJHBIX COCIMHEHHUM KaJblUs, pyJlaMHU Kelle3a, COeIMHEHUSAMU alloOMHUHMs. B3aumoneiictBue
LIEJIOYHBIX, IIEJTOYHO3EMENbHBIX METAJUIOB U aTOMHUHMS ¢ BOJOM. CKHUraHue keje3a B KUCJIOPOJE U
XJIOpeE.

IIpakTuyeckue padoThi:

[Tosydyenue coyisTHON KUCIOTHI M U3YYEHUE €¢ CBOMCTB.

Pemrenne skcnepuMeHTalIbHbBIX 3a1a4 110 TeMe «Kuciaopona u cepay

[Tonyyenne aMmMuaka U U3y4eHUE €ro CBOMCTB.

[Monyuenue okcuaa yrieposa (1V) u usydenue ero cBoiicTs. Pacrno3naBaHue KapOOHATOB.

Pemrenne skcriepuMeHTANIbHBIX 33124 110 TeMe «MeTauibl U UX COSTUHEHUSD.

JlaGopaTopHbIe ONBITHI:

BoiTecHeHHe rajgoreHaMu Jpyr Ipyra U3 pacTBOPOB X COCAMHEHHI.

KauectBennsie peakiuu cynbdua-, cynbQur- u cynbdar- HOHOB B pacTBOPE.

O3zHakomIieHHe ¢ 00pa3amu cepsl U €€ MPUPOIHBIMU COSTUHEHHUSIMH.

B3aumopeicTBue cosieii aMMOHHSL CO LIETOYAMMU.

KauecTBeHHBIE peakiiy Ha KapOOHAT- M CUITHKAT- HOHBI.

KauecTtBeHHas peakuus Ha yriaeKHUCIbIN ras.

N3yuenne o6pa3ioB MeTayuioB. BzaumoelicTBie METaIOB C pacCTBOPaMH COJIEH.

O3HakoMIIeHHE CO CBOMCTBaMM U NpeBpaIlleHUsIMU KapOOHATOB U THAPOKapOOHATOB.

[Tonyuenue ruapokcua aNrOMUHUS U B3aUMOJIEHCTBUE €T0 ¢ KMCIOTaMM U 1enoyaMu. KauecTBeHHbIE
peakuuu Ha noHbl Fe2+ u Fe3+

Pacyernble 3a1aun:

Bbruncnenuss mo XMMHYECKMM YpaBHEHHUSIM Macchl, 00bEMa MM KOJUYECTBA BELIECTBA OJHOIO M3
MPOIYKTOB PEAKIMH [0 MACCe UCXOJHOTO BEIECTBA, 00BEMY MM KOJMYECTBY BEIIECTBA, COAEPIKAIIETO
OTIPEAEIEHHYIO JI0JII0 IPUMECEH.

Pazaen 3. Kpatkuii 0630p BaKHEHITNX OPraHMUECKUX BEIIECTB

IIpeamer opranuuyeckoi xumuu. HeopraHuueckre U OpraHM4eCKUE COCIUHEHHUs. YTIEpPOJ — OCHOBA
*u3HU Ha 3emiie. OcOOEHHOCTH CTPOSHHSI aTOMA YTJIepoia B OPraHMYECKUX COCAMHEHUSX.



VYrneBoaoposl. [IpenenbHbie (HACHIIEHHBIE) YTIEBO0OPOIbI.
MeraH, 3TaH, nponaH — MPOCTEHIIINE MPEICTABUTEIN TPEAETbHBIX
yraeBoaopoaoB. CTpyKkTypHbIE (DOPMYIBI  YIIIEBOJOPOJIOB. [OMOJOTHYECKH psi  MPEAeTbHBIX
yraeBo1opoaoB. ['omosnoru. dusnueckue u
XUMHUYECKUE CBOMCTBA MpPEAENbHBIX YIIIeBOJA0POI0B. Peakiuu ropenus u 3amenieHus. Haxoxnenue B
MIPUPO/IE IPEAETBHBIX YIIIeBO10POI0B. [IpmMenenue merana.
HenpenenbHble (HEHACBIILIEHHBIE) YTIIEBOAOPOIbl. DTUIECHOBBIN
PSAIl HEMPEENbHBIX YIIEBOAOPOAOB. DTuiieH. OU3NYecCKue 1 XUMHUYECKUE CBOMCTBA ATHIICHA. Peakims
npucoeanHeHusl. KauecTBeHHbIE
peakuuu Ha 3TuieH. Peakius nonumepusanun. [lonustunien. [Ipumenenue sTunena.
AUETHIIEHOBBIN psiJl HEMIPENEIbHBIX YIIIEBOJOPOIOB. ALETUIIEH.
CaoiicTBa anetwieHa. [Ipumenenue aneTuieHa.
[IpousBoHbie yrieBoopoaoB. Kpatkuii 0030p opranndeckux
COCIMHEHUI: OJTHOATOMHBIE CIIUPTHI (METAHOJI, 3TAHOJ), MHOTOATOMHBIE CIIUPTHI (ITHIJICHTITUKOJIb,
TJIMIEPUH), KAPOOHOBBIE KUCIOTHI
(MypaBbHHasl, YKCyCHas), CJOXHBIE€ OJ(QUpbI, >KHUpBL, YIJIEBOJAbl (IJIIOKO3a, caxapo3a, Kpaxmal,
1IEJUTIOJI03a), aMHUHOKHUCIIOTHI, Oenku. Poss
OEJIKOB B OpraHu3Me.
[TonaTue o0 BBICOKOMOJICKYJSPHBIX BemiecTBax. CTpPyKTypa TOJMMEpPOB: MOHOMEp, TOJUMED,
CTPYKTYPHOE 3BE€HO, CTeTIEHb NoJuMepu3anuu. [lomudTuiieH, moJUponiiIeH, MOJTMBUHUIXIOPHU/I.
JdemoncTpaumnu:
Monenu MoJieKya OpraHM4ecKUX coelMHeHu. ['opeHne yrieBoaopoioB 1 0OHapyKeHHE MPOTyKTOB UX
ropenus. KauecTtBennast peakius Ha dTwieH. [lomydenue stunena. PactBopenne STHIIOBOTO criupTa B
BoJsie. PactBopenne ramnepuna B Boje. [lomydeHne u cBOMCTBa yKCYCHOM KucioThl. MccnenoBanue
CBOMCTB JKHPOB: PAaCTBOPHUMOCTh B BOJIE U OPTAHMYECKHX PACTBOPHUTENSIX. KauecTBeHHBIE peakiuyd Ha
[II0K03y M Kpaxman. O3HakoMJeHHEe ¢ OoOpa3lamMHM HW3JeIHi W3 MOJIMATHIIEHA, IOJMIPONUIICHA,
MTOJIMBUHUIXJIOPHIA.
[IpakTueckue pabOTHl CTPYNIUPOBAHBI B OJOKM — XUMHUYECKHE MPAKTHUKYMbI, KOTOPbIE CIYy)XaT He
TOJIBKO CPEJICTBOM 3aKpEIJICHUS YMEHUN U HABBIKOB, HO TAaKXX€ M CPEACTBOM KOHTPOJIS 3a KAUECTBOM
X chOPMHUPOBAHHOCTH.
Cnucok numepamypul 014 y4auiUXca:
Y4eOHUKH:
1. Pymuruc I'.E. Xumus: 8 xi.: yueb. mis obmieobpazoBar. Yupexaeuuii / I'.E. Pymsutuc, O.T.
denpamad. — M.:
[IpocBenienue.
2. T'apa H.H. Xumus: 3agaunuk ¢ «mmomorraukom»: 8-9 kimacest / H.H. I'apa. — M.: TIpocBemicaue
Cnucok ntumepamyput 07141 nedazo2o8:
1. Pymutuc I'.E. Xumust: 8 ki1.: yue6. s obmeobpasosar. Yupexaenwuii / I'.E. Pymsutuc, O.I.
denpaman. — M.:
IIpoceemienue.
2. Xumusi: 8 KI1.: 2JIEKTPOHHOE MPHIIOKEHHUE K YUCOHHKY.
3. T'apa H.H. Xumus: 3agaunuk ¢ «momMorraukom»: 8-9 kinaccel / H.H. I'apa. — M.: IIpocBemnieHue.
4. T'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas nuuus yueObuukoB I'.E. Pymsutuca, @.I.
®enbamana. 8-9 knaccesl/ H.H. T'apa. — M.: IIpocsemienue.
5. Panenkuit A.M. Xumus: qunaktudeckuii marepuart: 8-9 k. / A.M. Pagenkuii. — M.: ITpocBerienue.
6. 'apa H.H. Xumus. Ypoku: 8 k. / H.H. I'apa. — M.: TIpocBerienue.
7. bopoBckux T.A. Tectol mo xumun. IlepBoHavyansHbpie XuMuyeckue noHsATHsA. Kuciaopona. Bomopon.
Bona, pactBopsl. OCHOBHBIE KJIaCChl HEOpTraHMYECUX coenuHeHui: 8 ki.: k yueOHuky ['.E. Pym3urtuca,
@O.I'. denpamana «Xumus. 8 kimacey. — M.: M3patensctBo «Ok3ameny, 2010.
Ilepeuens yugposvix ungpopmayuonnvix pecypcoe Humepnema:
1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://himege.ru/
4. http://pouchu.ru/
5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358
6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf


http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241

7

hitp://fictionbook.ru/author/georgiyi_isaakovich_lerner/bioIogiya_poIniyyi_spravochnik_d lya_podg/rea

d_online.html?pa
ge=3

8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10.www.olimpmgou.narod.ru.

Ka.ﬂennapﬂo - TEMAaTHYIECKOEC IVIAHUPOBAHUE 8 KJ1acca

Ne Hara Tema ypoxka [omarnee Koiu-Bo
10 MIPOBEACHUS 3a/1aHne Yacos.
mia | mo o
Hy | IIa"y | QaxTy
IMepBoHayaJbHbIE XUMHYECKHE MOHSATHS
1 IMpeamer xumuu. Xumus Kak 4vacth | 81 Bomp. 1-4 1
ecTecTBO3HaHus. BeniecTa u ux CBOMCTBA. cTp. 6-7; Bomp.
5_
MUCHM.
2 MeTo bl TIO3HAHUS B XUMUH. 82, crpll 1
Borp. 1,2 +
TECTOBbIE
3aJaHus
3 Ilpakmuueckas paboma Nol. 83 1
[TpaBuiia TexHuku 0e30macHOCTU Mpu padoTe
B XUMHUYECKOM KaOuHere. O3HAKOMIIEHUE C
71a00paTOPHBIM 000PYAOBAHUEM.
4 Yuctele BemectBa u  cMecd. CmocoOsl | 84, Bomp.1-5, 1
pazzaeneHus: cMecen crp.17
85
5 Ilpakmuueckan paboma Ne 2. 85,  ymp.5-6, 1
OuucTka 3arpsi3HEHHOM MOBAPEHHOM COJIU. ctp.20,
TeTpab
6 dusuueckue M XUMHYeCKMe  sBieHus. | 86, crp. 24, 1
XHUMHYECKUE PEAKIIUH. BOIIP. 1-3
,TECTOBBIC
3aaHus
7 Bxonsmasn aTrecTanus B dopme | 87, BOIIP. 1
KOHTPOJIBHON pabOThI 1,3,5,8, CTp
28,TecTOBEIC
3aJaHus
8 ATOMBI W MOJICKYNbI, HOHBI. Bemectsa| 88, crtp. 32, 1
MOJIEKYJISIPHOTO u HeMoJleKyisipaoro | Bomp. 1,3,
cTpoenus. Kpucrammmdyeckue peneTk. TECTOBBIC
3alaHus
9 ITpocteie u ciokHbIe BerecTBa. Xumuueckuii | 89,10 Bomp.1,3 1
aneMeHT. MeTasibl 1 HeMeTaJlIbl + TecThl CTp.
36
10 XUMUYECKUE 3JIEMEHThI. 3Haku xumudeckux | 811, 12 Bomp. 1
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351eMeHTOB. OTHOCHUTEIbHAsI aTOMHAsT Macca. 1,3 ,TECTBI
ctp.41
11 3aK0H [TOCTOSHCTBA COCTaBa BEIECTB 813, Bomp. 2,
cTp.46
12 Xumudeckue  ¢Gopmynsl.  OtHOocutenbHas | §14, BOIID.
MoJIeKyJsipHasi Macca. KauecTBeHHBIN U 2,3,4, ctp. 49
KOJIMYECTBEHHBIM COCTAB BEILECTBA.
13 Breruucnenus 10 xumudeckuMm | 815, Bomp. 2,4,
dopmynam.MaccoBast  HOdsI  XMMHYECKOTO | TECTHI, CTpP.53-
9JIEMEHTA B COCIUHCHHUH. 54
14 Banenrnocts XAMHAYECKUX sneMeHToB. | 8§16, Bomp. 3,4,
Ornpenenenre BAJIGHTHOCTH JIEMEHTOB TI0 TECTHI, CTp. 48
dbopmynam OMHAPHBIX COECTMHEHUM
15 CocraBienue XUMHYECKUX dopmyn | 8§17, BOIID.
OMHAPHBIX COCTMHEHHH 110 BAJICHTHOCTH. 2,5,7, ctp.60
16 ATOMHO-MOJIEKYJIIPHOE YYEHHE. 818, Bomp.2,3,
cTp.62
17 3aK0oH COXpAHEHHS] MacChl BEIIECTBA. 819, somp. 1,
4,Tectel, CTp.
65
18 XUMHUYECKUE YPABHEHHUS. 820, momp. 3,
THUIBI XUMAYECKUX PEAKITUI 4, 6, crp. 67-
68
19 821, somp. 2,3,
ctp.71
20 [ToBropenne u  o06oOmenne 1o Tteme | §1-21 moBToD.,
«IlepBoHavaIbHBIC XUMUYECKUE TIOHATUD? ymp. 5, crp.58,
yop.4,ctp 60,
ynp. 3, cTp. 67
21 KonTpoabHasi pa6ora Nel mo Teme:
«IlepBoHAYATbHBIE XHMHYECKHE
MOHSITHS.

JleMoOHCTpaUM: TPUMEPBI IPOCTHIX U CIOKHBIX BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX.
[lapocTrepkHEeBbIE MOJETU MOJIEKYJ METaHa, aMMHaKa, BOJIbl XJIOPOBOIOPO/Ia, YIIIEKUCIIOTO rasa.
Mopnenu KpUCTaNIMYeCKUX KEeIETOK pa3iunyHoro Tumna. OMbIThI, MOATBEPKAAIOIINE 3aKOH
COXpPaHEHHUs MaCChl BEIIECTBA

JlabopaTopHble ONBITHI: 03HAKOMIIEHUE C 00pa3liaMu IPOCTHIX ( METAILJIbl U HEMETAJUIbI) U
CJIOHBIX BEI[ECTB, MUHEPAJIOB U TOPHBIX NMOpo1. Pasnoskenue manaxura. Peakuuu 3amenieHus
MeIH JKeJIe30M

PacueTHble 3a1a4i: BHIYUCIICHUE OTHOCUTEIHLHOM MOJIEKYJIIPHOI Macchl BElIecTBa Mo Gpopmyie.

Brruucnenue MaccoBOM JOJIM 3J€MEHTa B XUMHUUECKOM COCJAMHEHHMU. Y CTAHOBJICHUE HpOCTGfIH.IGfI
(I)OpMy.]'ILI BCIICCTBO IO MAaCCOBBIM JIOJISAIM 3JICMCHTOB

Kucaopon. I'openune

22 Kucnopon, ero obmas xapakTepucTuka U 822, Bomp. 1, 1
HaxoxJaeHue B pupoje. Ilomyuenne 4, 6, ctp. 75.
KUCJIOPOJa U ero (pU3nvecKrue CBOWCTBa

23 Xumudeckue cBoiicTBa kuciaopoaa. Oxcunsl. | 823, 24 Bormp. 1
[Ipumenenne. Kpyrosopor xuciopona B |4, 6,7, ctp. 80,
pUpPO/IE. m.p Ne3

24 Ilpakmuueckaa padoma Ne3. llonyueHue u | TeTpaab 1
CBOMCTBA KMUCJIOPOJA.




25 O30H. AlIOTpONHS KUCIOPOIa 826, Bomp. 1 +

TeCTHI, CTp. 87

26 Bosayx u ero cocrag. 3ammra atmocdepHoro | 827, Bomp. 1,
BO3/IyXa OT 3arps3HCHHUS. 3,4, ctp. 91

JeMoHcTpanun: GU3NYECKUE M XUMUYECKHE CBOMCTBA KUCIOPOIa. MTOJIydeHUE U COOMpaHue

KHCJI0pOaa MCTOAOM BBITCCHCHUA BO3AyXd U METOAOM BBITCCHCHHA BOABI. Ycnosus

BO3HMKHOBEHHS U NpekpalleHue ropenus. [lonydyenue ozona. Onpenenenue cocraBa Bo3ayxa

JlaGopaTopHbie ONBITHI: 03HAKOMIICHHE C 00pa3liaMy OKCHJIOB

Bonxopon

27 Bogopon, ero o6mias xapakrepuctika u | 8§28, Bomp. 2, 4
HaxoXJeHne B  mpupoje. [lomydeHue | + TECTBI, CTp.
BOJIOpOJIa 96
U ero (pu3MYecKkne W XUMUYECKHE CBOWCTBA.
Mepsl  Oe3omacHocTd mpu  pabote  C
BOJI0poJioM [Iprmenenne
28 Ipome:kyrounasi arrecraumsi B (opme | 829, Bomp. 3,
KOHTPOJILHON pabOThI 4, crp. 101,
830 m.p Ne4
29 Ilpakmuueckan paboma Ned. «llonydenue | TeTpaib

BOJIOPO/Ia ¥ UCCIICIOBAHKE €TO CBOWCTBY.

JleMoHcTpanum: mojydyeHue Bojopojaa B ammapare Kumnma, mpoBepka BOJOpOJia HAa YHUCTOTY,
ropeHue BoJOpoJa Ha Bo3ayxe M B kuciopoge. CobOupaHue BOJOPOAA METOJOM BBITECHEHHS

BO3/IyXa M METOJIOM BBITECHEHHS BOJIBI.
JlaGopaTopHble ONBITHI. B3aNMOIeHCTBHE BO0poa ¢ okcuaom meau (11)

Bona. PacTBopsbl.

30 Bomaa. Metosl onpenenenust cocrasa Bojsl - | 831, Bomp. 1,
aHanu3 U cuHTe3. Bona B npupoje u 4,5, ctp.106
crocoObI €€ OYMCTKU. A3paiyst BOJIbI.

31 du3nyecKkue U XMMUYECKHE CBOMCTBA BOJIBIL. | 8§32, TECTHI,
[IpumeneHnue BObI. ctp. 109

32 Boma  —  pacTBOpUTEIb. PactBopsl. | 833, Bomp. 5
HacplleHHbIe ¥ HEHACBIIEHHBIC PACTBOPEI. ,TECTBI,  CTp.
PacTBOpuMOCTB BeIIEeCTB B BOJIE. 113

33 MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA. 834, Bomp. 4,

5, ctp. 116

34 Pemenne pacueTHbix 3amau «HaxosxaeHue 834  mostOp.,
MacCOBOM JI0JIM PACTBOPEHHOTO BEIIECTBA B 3agaud 7/, 8, 9
pacTBope. Brruncnenue Macchl | + TECTHI,
pacTBOPEHHOIO BEIIeCTBA W BOAbI s | cTp. 117, 835
MPUTOTOBIICHUS m.p. Ne5
pacTBOpa OMPEIEICHHON KOHIIEHTPALIUM)

35 Ilpakmuueckasn paboma Ne5, | TeTpanp
[IpuroToBnenue  pacTBOpOB  colled ¢
OIIPENETIEHHO N
MacCOBO JI0JIe¥ paCTBOPEHHOTO BEIIECTBA.

36 [MoBTOpeHne wu 0000meHne 1o TemaMm | §22-35,
«Kucmopony, 3aa4H: 6
«Bonopony», «Boxna. PactBopbi». ctp.117, 4 cTp.

113, 2, ctp.106

37 KoutposbHasa padora Ne 2 mo Temam

«Kucaopoa»,
PacTBOpbI».

«Bopopoa», «Bopa.




JdemoncTpanun: Ananu3 Bojibl. CuHTE3 BOAbL. B3anmoaeiicTBIE BOIbI C HATPUEM, KAJIbIIUEM,
MarHueM, JTKCHUIOM KaJbIUs YIIIEKUCIBIM ra3oM, okcuaoM docdopa (V) u ucrbITanue
[OJIYYEHHBIX PACTBOPOB UHAUKATOPOM

Pacuernble 3agauM: HaXOXJIECHHE MacCOBOW JOJIM pPAaCTBOPEHHOIO BEIIECTBA B PACTBOPE.
Brprunciienue Maccel pacTBOPUMOrO BEIIECTBA W BOJbI ISl NPUTOTOBJICHHS pacTBOpa C
ONIPENIETICHHON KOHIEHTpaUen

KoaundyecTBeHHBIE OTHOIIEHHSI B XUMHMH

38 MoJib — eIMHHUIIA KOJHYECTBA BEIIECTBA. 836, Bomp. 3, 5 1
MougnspHas macca. + TECTHI,
cTp.122
39 Brruncienust mo XuMUYECKUM YPaBHEHUSIM. 837, Bomp. 1,2, 1
ctp.125
40 3akoH ABorajipo. MoJsipHBII 00beM T'a30B. §38,cTp. 126- 1
127, Bomp. 1,
cTp. 128
41 OTtHocuTeNbHAs MNIOTHOCTH [a30B §38,ctp. 127 - 1
128, Bomp. 3,
cTp. 128
42 OO0beMHBIE OTHOLIEHHUS rasoB npu | 839, 3amaum 2, 1
XUMHYECKUX PEAKIUAX 3, ctp 130.

I[eMOHCTpaIII/II/[: XUMHWYCCKNE COCIUHCHHS KOJIMYCCTBOM BCIIICCTBA 1 moup
PacueTHbIe 3ala4YM. BBIYHMCIICHHS C UCIIOJb30BAHUEM IMOHATHUSI MaccCa, KOJINYECTBO BEIIECTBA,
MOJIIpHasA Macca , MO.]'ISIpHBIﬁ 00beM. ObeMHEIE OTHOIIIEHYS ra30B IpU XUMHUYCCKHUX MTCAKIUAX

Baxkueiilmue Kiacchbl HECOPraHMYECKUX COCAUHEHUH

43 Oxcuapl:  Kkinaccubukaiys, HOMeHKIarypa, | 840, Bomp. 2,
CBOICTBA, OJIyYEHHUE, IPUMEHEHHUE. 4, ctp. 135
44 Tuapokcuabl. OcHoBanust: kiaaccudukanus, | 841, Bomp. 2,
HOMECHKJIATypa, TOJyUYCHHE. 3amava 3, CTp.
139
45 XuMHYECKUe CBOMCTBa ocHOBaHMi. Peakuus | 842, Bomp. 2,
HelTpanu3anuu. OKpacka HHIUKATOPOB B TECTBHI, CTp.
LIEJTOYHON u HEHUTpaIbHOU cpenax. | 144-145
[TpuMeHEeHHe OCHOBAaHU
46 AMdoTepHbIEe OKCUIBI U THAPOKCH/IBI. 843, Bomp. 4,
TeCThl, cTp.148
47 Kucnotsr. Cocras. Knaccudpukarnus. | 844, somp. 3,
Howmenknatypa. [Tonydenue Kucior. 3amaua 4, cTp.
152
48 XHUMHUYECKHE CBOUCTBA KHUCIIOT 845, Bomp. 3,
4, ctp. 155
49 Comu. Knaccudukamums. Homenknarypa. | 846, Bomp. 2,
Crnioco6bI nostyyeHus coJieit 3, ctp.160
50 CaoiicTBa conei §47,ctp. 161-
162, Bomp. 1,
5, cTp.
164
51 I'eneTnueckast CBsi3b  MEXJIy OCHOBHbIMH | §47,cTp. 163-
KJIaCCaMH HEOPTaHUYECKHUX COCTUHEHUI 164, Bomp.3,
crp.164, 848
.o Ne6
52 Ilpakmuueckaa pabdoma Ne6. Peuienue | Terpaan
IKCIIEPUMEHTATBHBIX 3334 110 TEME




«OCHOBHBIE KJIACChI HEOPraHUYECKUX
COEIMHEHUI

53 [MoBTOpenue wu  o0oOmenue 1o Teme | 840-47, ynp.2,
«Baxueime Ki1acchl HEOPraHUYECKUX ctp.164,
COEIMHEHUI» pa3o0paTh
cXemy,  CTp.
162-163
o4 Kontposabnasa paGora Ne3 mo Teme:

«OCHOBHBIE KJIACChI HEOPraHUYEeCKUX
coeIMHEeHHI»

JdemoncTpanuu: o0pa3ibl OKCHIIOB, KUCJIOT, OCHOBAaHUN M COJIeH HEUTpanu3anus IIeT0YH

KHCJIOTOH B IMPUCYTCTBUU MHAUKATOPOB

.JIaﬁopaTopHLIe ONBITBI: OIIBITBI MMOATBCPKAAOIINUC XUMHUUYCCKUC

TUAPOKCUIOB, KUCIIOT, CoJIei, aM()OTEepHBIX OCHOBAaHUI

CBOMCTBA OKCHUIOB

Ileproanyecknii 3aKOH M CTPOECHHE aTOMA

55 Knaccupukamuss xumudeckux asieMeHToB. | 849, Bomp. 1,
[TonsATHE O rpynIIax CXOIHBIX IEMEHTOB. 3, 5crp. 171
56 [Mepuomuueckwnii 3axon J1. V. Menaeneena. 850, Bomp. 2,
3aada 3,
TECTBI, CTP.
176
57 [Tepronnueckas Tabnuma xumudeckux | 851, Bomp. 3,
anemenToB JI. . MennaeneeBa TecThl, cTp.180
58 Crpoenne aroma. CocTaB aTOMHBIX SJIEp. 852, somp. 3,
HN3oTonbl. XUMHYECKUH DJIEMEHT — BUI TECTHI, CTp.
aToMa C OJJMHAKOBBIM 3apsIOM Sipa 184
59 Pacrnionoxenue AJICKTPOHOB o | 853, TECTBHI,
sHepreTuuecknuM  ypoBHsAM. CoBpemeHHas | cTp. 188
bopMyITHpPOBKa IEPHUOTUIECKOTO 3aKOHA
60 3HadyeHue nmepuoandeckoro 3akona. Hayunsie | 854, Bomp. 1,
noctmxkenns [{. . MenaeneeBa 3, cp.190
61 [ToBropenne u 0000menne 1o Teme: | 849-54,
[lepronuyeckuii 3aKOH | IepHOaUYecKas | Bomp.l, cTp.
cucremMa 188, Bormp.2,
xumudeckux snemenToB JI. M. Menneneesa. | ctpl84

Ctpoenue aToma.

I[GMOHCTpaHPlI/I: BHUABI HICPHUOJUICCKUX CUCTEM

CrtpoeHue BelllecTBa. XUMHYECKAN CBA3b

62 DIIEKTPOOTPUIIATEIIEHOCTh xumuyeckux | 855, Bomp. 1,
JJIEMEHTOB TECTHI, CTp.
193
63 OCHOBHBIE BUJIbl XUMUYECKON CBSI3H. 856, ctp.194-
196 10
HMOHHOM, BOIIP.
2
6, B), 3
ctp.198
64 OCHOBHBIE BUIbI XUMHAYECKOH CBSI3U. 856, ctp. 196-
198, Bomp. 4,
ctp.198
65 Crenenn okucnenus. [IpaBuna onpenenenus | 857, Bomp. 1,
CTENIEHEW OKUCIIEHUS YJIEMEHTOB. ctp. 202
66 OKHCIUTENEHO-BOCCTAHOBUTEINBHBIC peakiuu | 857  MOBTOpP.,




BOMp. 2, CTp.
202
67 [ToBropenne u o00o0Omenue mo Tteme: | §55-57
«CtpoeHue BemecTB. XUMHUYECKas CBSA3h) MOBTOP.,
3amada 3, CTp.
202,
TecThl cTp.193
68 HroroBasi npoMe:KyTOUHasi aTTecTAlUsl B
(dbopMe KOHTPOJILHOU pabOTHI
KasennapHo - rTemaTtuueckoe mianupoBanue 9 Kjiacca — 24aca B He/1eJI10
Ne | Jlara npoBenenus Tema ypoxka Homamnee | Kon-Bo
o 3aJjaHne 9acoB
TUT
aH | mo 1ia”y | mo Qgaxrty
y
1 Knaccupukamus xumudecknx peaknwid. | §1 ynp 1-3
OKHUCIIUTENNFHO — BOCCTAaHOBHUTEJBHHBIC
peaknuu
2 OKHCIUTEIFHO —  BOCCTAHOBHTENbHBIC | §lymp 4-6,
peakun TECT
3 TennoBoit 3pdext xumuueckux peakuwit.| §2 ynp 3-4
DK30- U SHJIOTEPMUYECKHE PEaKIIUU
4 Cxkopocth XUMHUYECKUX peakimii. | 83 ymp 4,
[lepBoHauyanbHble  TPEACTaBICHUS O | TECT
KaTajiuse.
5 Bxoasimas npomesxxyrounasi | [Ipakrnueck
arrecranusi B (QopMmMe KOHTPOJBHOMU | ags  pabota
paboThl No 1.
6 Ilpakmuueckaa paooma Ne 1. 81,2, 3
W3ydenue BIMAHUS YCIOBHM POBEACHUs | Kiaccuduka
XMMHUYECKUX peakluii Ha ee CKOPOCTh s
XUMHYECKUX
peakiuii
7 OOpatumble 1 HEOOpAaTUMBIE PEAKIIUU. 8 5 ymp 2-3,
[ToHsiTHE O XUMUYECKOM PAaBHOBECHUHU. TECT
8 CymrHocTh mporecca IeKTpoauTudeckoit | 86,7, Tect
mucconuanuu.  Jluccoumanusi  KUCIHOT,
OCHOBAHUE U COJIEH
9 CunbHble ¥ clabble  DJIEKTPOJIUTHL | 88, TecT
CreneHp AUCCOIHAIINH.
10 Peakiiun nonHoro obmMeHa u ycnoBus ux | §9 ynp 3-6
MPOTEKAHUS
11 XUMUYECKHEe CBONCTBA OCHOBHBIX Ki1accoB | 89, Tect
HEOPraHMYECKUX COCIUHEHHH B CBETe
npeacrasiennit T3/ u OBP
12 XuMHYECKHE CBOMCTBA OCHOBHBIX Kj1accoB | 88,9
HEOPraHMYECKUX COCAMHEHH B CBETE | TETpalb
npeacrasiennit TOJ u OBP




13 T'uaponus cosneit. O606meHue mo Temam « | 88,9
Knaccudukamus XuMu4eckux peakuuii» u | TeTpaib
«DNEKTPOIIUTUUECKAS TUCCOLIUAITHSD)
14 Ilpakmuueckas paboma Ne 2. TeTpaab
Pemenne sKCEpUMEHTANBHBIX 3a7a4d IO
TeMe «CBOMCTBA KHCIIOT, OCHOBaHUH U
COJIEH KaK IEKTPOJIUTOBY
15 KonTtpoabHnasn padora Nel «
Knaccudukamus XuMU4ecKUX peaKiuii» u
«DNEKTPOIUTUIECKAS TUCCOLIUATITHS)
16 [TonoxxeHue rajoreHoB B neproandeckoii | 8§12 ymp 2,
TabJaWIle ©  CTPOGHHWE WX  aTOMOB. | TECT
CpoiicTBa, NOJYyYeHUE U MPUMEHEHHE
raJIoTeHOB
17 Xmop. CBoO¥CTBA ¥ MPUMEHEHHE XJIOPa. 813 yIp
5,6,TecT
18 XJI0pOBOJIOPOJI: TIOTYICHHUE U CBOWCTBA 814
19 CounstHast KUCIIOTA U €€ COJTU 8§ 15 ymp
2,3,TecT
IIpakTrueck
as paborta
Ne3.
20 Ilpakmuueckasn paboma Ne3. TETPaJIh
[TonyyeHnue consTHON KUCIOTHI U U3y4eHUE
€€ CBOMCTB
21 [Tonoxenune Kuciopoga o cepsl B | 8§ 17 ymp 4,
NEPUOINYECKON  CHCTEME XHUMHYECKHX | TeCT
JJIEMEHTOB CTPOCHHE WX aTOMOB.
ANoTponus cepbl
22 CBoO¥ICTBa ¥ MPUMEHEHHE CEPBI 818 ymp 3,
TEeCT
23 CepoBonopon. Cyinbhusr . 819 ynp 2-
4, Tect
24 Oxcun cepol (IV). Cepumcras xucinora u | 8§20 yIip
ee comun. Oxcua cepol (VI). Cepnas | 2,4, 821
KHCJIOTA U €€ COJIH.
25 IIpoMe:KyTOUHAsI UTOTOBasi aTTEeCTAUMS | TETPaIb
B (hopMe KOHTPOJIBHOM pabOThI
26 OKucIuTeNbHBIC cBoiictBa | [IpakTuyeck
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI as  pabota
Ne4.
27 Ilpakmuueckaa paboma Ned. Pemenne | §21 yIp
9KCIEPUMEHTANIBHBIX 3371a4 110 TeEMe 2,5, TecT
« Kucnopon u cepa»
28 [lonoxxenne asora u  Qochopa B | §23 ynp 2-3
NEepUOIMYECKOM  cHUCTeMEe  XHMUYECKHUX
9JIEMEHTOB , CTPOCHHE MX aTOMOB. A30T:
CBOICTBA M IPUMEHEHUE
29 Ammuak. ®Pusndeckue u xumuyeckwe | 824  Tect
ceorictBa. Ilosrydenue u npuMeHeHue IIpaxTrueck
as pabora
Ne5
30 Ilpakmuueckasn paboma Ne5 TETpajb




[lonyyenne amMuaka W H3Yy4YEHHE €TI0
CBOICTB

31 Conn aMMOHHS 826 ymp 4-
5, TecT
32 AszoTHas kucinota. CtpoeHue MoJjekynbl. | 827 ymp 5,
CpoiicTBa pazbaBieHHON U | TECT
KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTHI
33 Comu  a3oTHOW  KHUCIOTHL. — A3oTHbIe | §28 ymp 2-3
yno0OpeHus.
34 docdop. AmmoTpornust dochopa. | 829 ymp 3-
CgoiictBa dochopa 4, Tect
35 Oxcun docdopa (V). Dochopnast kucnora | §30 ymp 2-4
u ee cos. DocdopHbie y1oOpeHusl.
36 [Monoxenue yriepoga wu kpemHus B | §31
MEPUOIMIECKON  CHCTeME  XUMHYECKHX
JJIEMEHTOB , CTPOCHHE MX aTOMOB.
AnnoTponus yriaepoaa
37 XuMudeckue CBO¥CTBA yriepoja. | 832 ynp 7,
AncopOrius. TECT
38 YrapHbIii ra3 : cBoiicTBa, | 833 TecT
(bu3HoIIOTHYECKOE ICHCTBHE
39 VYraexkucnslii Ta3. YroapHas kucinora u ee | [Ipakrudeck
comu. Kpyrosoport yriepoaa B mpupoe. as  pabota
Ne6
40 Ilpakmuueckaa paooma Ne6 834 ymp 3
[Tonyuenne okcuga yriepoga (V) u | 835 rerpansb
U3y4eHUEe €ero CcBOMCTB. Pacro3naBanue
KapOOHATOB.
41 Kpemuuii u ero coemunenus. Crexmo. | 837, 38
Llemenr. ynp3, Tect
42 O00011IEHNE TT0 TEME TeTpajab
« Hemeraiibi»
43 O00011IEHNE TT0 TEME TeTpajab
« Hemeraiibi»
44 KonrpoabHnas padora Ne2 no teme
« HemeTtammbi»
45 [Tonoxenne MertauioB B mnepuoaudeckoit | 8§39 ymp 5-
cucTeMe XHMMHUYeckux oyementoB JI.U. | 6, 842
MenpaeneeBa.  Meramnyeckass — CBS3b.
®duznyeckue cBoricTBa MeTamwioB. CriiaBbl
METAJIJIOB.
46 Haxoxnenne wmetauioB B mpupone U | 840
oOrmire crnoco0bl UX MOTyYEHHUS.
47 Xumuueckue cBoMcTBa MetamuioB. Psg | §41 ynp 3
AKTUBHOCTH
( 2MEKTPOXMMUYCCKHUN PsiJT HATIPSHKECHUI )
METaJIJIOB
48 Hlenounsie MeTauibl: HaxoxjaeHue B | §43 ymnp 5-6

npupoze, (Guznyeckue U XUMHUYECKHE




CBOIICTBa

49 Okcuabl W THAPOKCHUIBI  HICJIOYHBIX | 8§43,
MetayioB.  [IpuMeHeHWE  IIETOYHBIX | TETPalb
METaJIJIOB

50 [IlenoyHO3EeMENbHBIC MmeTauibl. | 844 ymp 3-
Haxoxaenune B mpupoae. Kamsimii u ero | 4, 845
coenuHeHUs. JKeCTKOCTh BOJBI M CIIOCOOBI
ee YCTpaHCHHUS

51 Amovunuii. Haxoxaenue B mpupoje. | 846 ymnp5,8,
CBoiiCTBa AIIOMUHUS TECT

52 AmdoTepHOCTh oOKcHaa W rHApokcuna | § 47  ymp
ATFOMUHMUS. 3,5

53 XKemezo . Haxoxmenwe B mnpupoje. | 848, Tecrt
CaoiicTBa xenesa.

54 CoennHeHns >kejesa. [TpakTrueck

as  pabora
Ne7

55 Ilpakmuueckas paoboma Ne7 849 ynp 3-
Pymrenne skcniepuMeHTaNbHBIX 3a1ad o | 4, Tect
TeMe « MeTayuTbl U MX COCTUHCHUS

56 [ToaroToBKa K KOHTPOJIGHOW paboTe 3 MO | TeTpanb
TeMe
« Metaiuib

S7 [MoaroToBKa K KOHTPOJIbHOM padoTe3 1mo TeTpaab
TeEMe
« Meramib»

58 KontpoabHas padora Ne 3 o Teme
« MeTamb»

59 Opranuueckass XuMus. YTieBogoposl. | 851,52
[MpenensHBIC ( HACHIICHHBIC)
YTJIEBOJOPOIBI.

60 Henpenenbubie (HeHACHIIIIEHHBIE ) | 853 ymp 4-5
YTJIEBOI0POIBL. 8§54

61 [IpouzBoaHbIC YTiIeBOI0pOAOB. CIIUPTHI. 855, Tect

62 Kap6onoBsie kucnotel. Croxubie 3hupsl. | §56 ymp 6
Kupsl.

63 Vri1eBo 16l 857

64 AmMuHOKUCIOTHL. benku [Tonmumepsi. 858

65 O6o0marmmuii  ypok 0 TeMe TeTpajab
«BaxHeiime opraHu4ecKue COeAMHCHUS

66 HroroBasi mpoMe:KyToYHasi aTrrecTamus
B (hopMe KOHTPOJILHOM paboThI

67 IToBTOpEHNE

68 [ToBTOpEeHUnE
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