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1. TlnanupyeMble pe3yibTaTbl 0CBOCHHS y4e0HOro npeamera

B COOTBETCTBHE C TPeOOBAHUAMHU K pe3ynbTaTaM OCBOCHHS OCHOBHO¥ 00pa3o-
BaTETBHON POrpPaMMBbl 06Iero obpa3oBaHus DegepalbHOI0 TOCYIaPCTBEHHOTO 00-
pa3oBaTeIbHOrO CTaHAapTa ofyduenye HA 3aHATHAX [0 XMMUM HANpPaBICHO Ha JOC-
TIDKEHHE YIAIIUMUCS THYHOCTHBIX, METANPeMETHBIX 1 TpeMETHBIX Pe3yIbTaToB.

JIHYHOCTHBIE Pe3y/IbTAaThl OTPAKAIOT CHOPMUPOBAHHOCTE, B TOM YHCIE B
JacTH:

Iampuomu4ecko2o 60CNUMAHUs
- [{eHHOCTHOTO OTHOIIEHHS K OTEYeCTBEHHOMY KyIbTYPHOMY, WCTOPUUECKOMY ¥ Ha-
YIHOMY HACIe/IMI0, IOHMMAHNs SHATCHIS KIUMAYECKOH HAYKH B )XU3HH COBPEMEHHO-
0 06MIecTBa, CIOCOBHOCTH BIIafeTh NOCTOBEPHOHU pH(OpMAIEeH 0 MepeloBhIX 10C-
THKEHMSX ¥ OTKPBITHSIX MHDOBOH M OTeuecTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B
HayJHBIX 3HAaHHAX 00 YCTPOHCTBE MUPA H o0mmecTsa,

I'pasicoarcko2o 80CHUMAHUA

- IPECTABIEHUs O COIMATBHBIX HOPMaxX I IpasHiIax MEKITMIHOCTHBIX OTHOIICHUH
B KOJUIEKTHBE, TOTOBHOCTH K Pa3sHOOOpasHOH COBMECTHOM IesTeIbHOCTH IpH BBI-
[IONHEHWA Y4IeOHBIX, TO3HABATE/BHBIX 337184, BBITOJHCHIH XUMHUYECKHAX IKCIIePH-
MEHTOB, CO3IaHHU y4eOHBIX [TPOSKTOB, CTPEMIICHHA K B3aMMOIIOHMMAHHIO U B3aUMO-
[IOMOIIH B IIPOIIecCe 3T yu4eOHON NesTeNbHOCTH; TOTOBHOCTH OLIEHHBATh CBOE T0-
BeleHYe ¥ TTOCTYIIKH CBOUX TOBApHILEH C IMO3ULMHA HPaBCTBEHHBIX 1 [IPaBOBBIX HOPM
¢ y48TOM OCO3HAHHSA TIOCICACTBHH [TOCTYIIKOB;

[enHoCmU HAYYHO20 NO3HAHUA
- MHpPOBO33PEHYECKUX HPE/ICTABICHHH O BEIIECTBE U XUMHWUECKOH peaKlyy, cOOT-
BETCTBYIOLIFX COBPEMEHHOMY YPOBHIO PasBUTUsA HAyKH H COCTABJISIFOIIIAX OCHOBY
ISl TIOHVIMAHHMs CYIIHOCTH HayqHOH KapTHHBEI MUP2, IpecTaBIeHHd 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BHUTHs TIPUPOJIEI, B3AMMOCBA3AX HEIIOBCKA ¢ TIPUPOJIHOMN Cpe-
IIOM, O POJIA XMMHH B TIO3HAHHH STHX 3aKOHOMEPHOCTEH,

- [O3HABATENBHBIX MOTHBOB, HAIPABIECHHBIX Ha MOJyHCHHE HOBBIX 3HaHU# 10 XH-
MHH, HEOOXOIMUMBIX [ 00BSCHEHHU HabITI0[aeMBIX IIPOLIECCOB U ABIECHHI;

- Lo3HaBaTeNBHOH ¥ WHGMOPMAIMOHHON KyNbTYpBl, B TOM HHCIC HABBIKOB camo-
CTOSTENBHOM paboThl ¢ yueOHBIMU TEKCTaMK, CIIPAaBOYHOMN JTUTEPATYPOH, MOCTYTIHEI-
MU TeXHHYECKAMH CPeJICTBaMU HH(POPMAIHOHHBIX TEXHOJIOTUH;

- pHTepeca K 00yUeHHI0 i NO3HAHHIO, TE0GO3HATEILHOCTH, TOTOBHOCTH M CITOCOOHO-
CTH K caM00Gpa3OBAHMIO, HCCIIENIOBaTeIbCKON NEATeNBHOCTH, K OCO3HAHHOMY BBIOO-
Py HAIpaBJIeHHOCTH ¥ YPOBHS 00ydeHu s B JalbHEAIICM;

DopMUPOEAHUL KYLbIY Db 300p0BbA
- OCO3HAHMS LEHHOCTH XH3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3I0POBBIO,
YCTAHOBKH Ha 3MOPOBBIHA 00pa3 KU3HH, OCO3HAHNA [OCTeCTBUM U HEIPHUATHS BPEl-
HBIX NPHBLIYEK (yNOTpeOeHHs alKoroyd, HapKOTHKOB, KypeHus), HeoOXOIUMOCTH
COGIIIONEHYS TPABILT GE30IaCHOCTH TIPU OOpallleHuH ¢ XUMIHCCKIMH BEIIECTBAMH B
OBITY ¥ peallbHON KU3HHY,

Tpydogo20 60CHUMAHUA

- KOMMYHMKATHBHOHM KOMIICTCHTHOCTH B OBILIeCTBEHHO IOJE3HOH, yueOHO-

HCCITeIOBATENBCKOM, TBOPUECKO! ¥ APYTHX BALAX NeATEIBHOCTH, WHTepeca K Ipax-



TUYECKOMY HU3YUESHHIO npodeccuil 1 TpyAa pasIuIHOro poxa, B TOM YHUCJIe HA OCHOBE
MIPUMEHEHUS TIpe/IMETHBIX 3HAHHUA M0 XUMUH, OCO3HAHHOTO BEIOOpAa MHIAWBHIYallb-
HOM TPaeKTOPHH IPOJOJIKEHUS obpazoBanua ¢ yI€TOM TAYHOCTHBIX WHTEPECOB H
CLIOCOGHOCTY K XMMUM, OOIIECTBEHHBIX HHTCPECOB H roTpebHOCTeH; DKoN02UUECKO-
20 BOCNUMAHUA
- 3KOJIOTHUECKH 11e71eC000pa3Horo OTHOIIEHHUs K MPUPOAC KaK HMCTOYHUKY KU3HH HA
3emile, OCHOBE eé CyIIECTBOBAHMUS, TOHNMAHIA [[eHHOCTH 30pOBOT0 M 0€301acHOro
obpa3za JKM3HU, OTBETCTBEHHOTO OTHOIIIEHUS K cOOCTBEHHOMY (QU3MYECKOMY U ICH-
XH4ECKOMY 3I0POBBIO, OCO3HAHHU IEHHOCTH co6IIOIeH s TIPaBIiI 0€30TacHoro To-
BejeHus TIpy paboTe ¢ BELIECTBAMH, a TAKKe B CHTYyallMsX, YTPOXKAIOIHX 3/0POBBIO
W JKU3HU JIIOJIEH;
- CIOCOBHOCTH TPUMEHSTH 3HAHHS, TIOJTy4aeMbIC TIpH U3YUEHAN XUMHH, JJI PeIic-
HMsl 3a]ad, CBS3aHHBIX C OKpY KaroIen IPUPOMHON CPe/lOH, MOBBIIICHAA YpOBHS
5KOJIOTHYECKON KYTBTYPEI,
- OCO3HAHMS TI00AIBHOr0 XapakTepa dKOIOrHICCKUX npoGIieM U ImyTe#d UX PeIIeHH
IOCPEICTBOM METOJOB XHMHUM, 11) >KOJIOTHYECKOro MBIILISHNS, YMCHAA PYKOBO-
JICTBOBAThCS UM B H03HABATENbHOM, KOMMYHHKATUBHOHA 1 COLIMAJIBHOM TTPaKTHKE.

MeTanpeaMeTHbIe Pe3yabTaThbl XapaKTepHu3ylT YpPOBEHB chopMHPO-
BAHHOCTH YHHBEPCATBHBIX CIIOCOGHOCTEH ydaIuXcs, TPOSIBIAIOIUXCS B IO3HABA-
TeJIBHOM U IIPaKTHIeCKOM NesTeIbHOCTH:

Baz08biMiL TOZUYECKUMU OeUCTEUsMU

- yMeHHeM HCIIONIb30BaTh IPUEMBI JIOTHIECKOT0 MBIIUICHHA TIpH OCBOEHUH
3HAHMI: PACKPBIBATH CMBICIT XUMHIECKHUX MOHSTUH (BBLIETATE X XapaKTEpHBIC HPH-
3HAKM, YCTAHABIIMBATH B3aMMOCBI3b C npyrHNHIHOHﬂTKﬁMu),McnonhaosaanOHﬂTHﬂ
IUTsL OOBSICHEHUS OTIeNbHBIX (HaKTOB U SBJICHUI; BHIOMPATh OCHOBAaHUA ¥ KPUTCPHH
nst KnaccubUKanuy XMMAYECKHX BEILECTE 1 XUMHYECKHX peakldii; ycTaHaB/IiBaTh
TIPUYHHHO-CIIEACTBEHHBIE CBI3H MeXIy 00BEeKTaMK W3Y4eHHs; CTPOUTE JIOTUYeCKUAe
paccyXneHus (MHIYKTHBHbIC, IeIyKTHUBHEIE, 10 aHAJIOIMH); NenaTh BBIBOIBI W 3a-
KJIFOUCHUS;

- yMeHHeM IPUMEHATh B IPOLECCe O3HALYS CUMBOJIUECKUe (3HAKOBbIE) MO-
JeJTH, UCIIONb3yeMbIe B XMMHH, 11peo6pa3oBIBaTh WHPOKO NPUMEHACMBIC B XHMUU
MOJIEJIbHEIE TTPEACTaBICHUI — XEMHYeCKIH 3HAK (CHMBOJI 3I€MEHTa), XMMUIeCKas
dopmyna W ypaBHEHHEC XUMAYECKOW peakmuy -— TIpd PelIeHHH yaeOHO-
[O3HABATENLHBIX 33139, ¢ YUETOM 3TUX MOJCTBHBIX IpernCcTaBleHui BEISBIATE U Xa-
paKTEepU30BaTh CYIIECTBEHHEIC IPU3HAKK H3ydaeMbIX 06BEKTOB — XUMHYECKHUX Be-
[ECTB ¥ XUMAIECKHX PEaKLIHi;

Eazosbimi UCCAe008amensCKUMy OeUCHeUamu

- YMEHHEM HCITOIB30BATE [I0CTABIEHHBIe BOIIPOCEL B KayecTBe MHCTPYMEHTa
[O3HAHMS, a TaKKe B KauecTBe OCHOBBI I hOpPMHPOBAHKS THIIOTE3BI IO MPOBEPKE
PaBUIIBHOCTH BBICKA3hIBAEMBIX CYXICHUH,

-anOGpeTeHHeonﬁnalu)nﬂaHHpOBaHHHLcnnaHuaauHH14npoaeneHHK)yqe—
HUYECKHXK DKCITEPUMEHTOB: YMEHHUE HaBIIONATh 33 XOIOM IIpoIecca, CaMOCTOATEIBHO
TIPOrHO3UPOBATH ero pesylIbTaT, GopMyIHpPOBATE 06061IIeHNs ¥ BBIBOJABI IO PE3YIIb-
TaTaM HpOBeﬂéHHOFO(nHﬂTa,HCCHCHOBaHKH,COCT&BHHTE OTYET O MPOJCIAHHON pa-

fote;



Pabomoii ¢ ungpopmayuet

- yMeHHeM BEIOMpaTh, aHAIM3MPOBATH H WHTEpIpeTUPOBaTh MHHOPMALIHIO
pa3THYHBIX BHJOB M (OPM MpPEACTABICHIA, [IOJTyUaeMyt0 M3 pasHbBIX MCTOUHHMKOB
(Hay49HO-TIONy ISIpHAs JTUTEpaTypa KHMUYECKOTO COJIEPKaHus, ClIpaBOIHBIC rmocobus,
pecypChI WuTtepHEeTa);

- YMEHHEM IPHMEHATH Pa3TUIHEIe METO/BI 1 3ampoChl NIPH TOKCKE U otbope
WH(QOPMAIMK ¥ COOTBETCTBYIOIIMX NAHHBIX, HEOOXOMUMBIX Uil BBITOTHEHM yuel-
HEIX M [I03HABATE/BHBIX 33[a4 OMpeeNEHHOro THIIA, npuoOpeTeHue OmbiTa B obnac-
TH WCIIOTB30BAHMA WH(BOPMAI[MOHHO-KOMMYHHUKATHBHBIX TeXHOJIOTHH, OBJIAJICHNE
KyIBTYpOit aKTHBHOTO MCTIOJIB30BAHMS pa3TUIHBIX MOUCKOBBIX CHCTEM;

- YMEHHEM HCIIONB30BATh U aHAIM3UPOBATE B TIporecce ydeOHOH M HCCIeN0-
BATENBCKOH HESTENBHOCTH MHGOPMANUIO O BIMAHAN [IPOMBILITIEHHOCTH, CEITECKOr0
x0O34icTBa ¥ TpPaHCTIOpTa HA COCTOAHHUC OKpYKatolleil IPUPOHON CPEIL; YHusep-
caTbHBIMH KOMMYHAKATHBHBIMY ICHCTBUAMH

- yMEHHEM 3aJaBaTh BOTIPOCHI (B XOJ€ IAanora |/iig JTUCKYCCHH) IO CYIIeCT-
By oBcyxk/1aeMoil TeMsl, GOpMYIHpOBATE CBOH [IpeIyIOKEH s OTHOCHTE/ILHO BBIIO-
HeHUs IPeI0KEHHOH 3a1a4H;

- MproOpeTeHH e OIIBITA MPE3CHTANNH pe3yJTbTaTOB BEITIOJIHEHH XUMHIYECKOTO
sKcrepuMenTa (1abopaTopHOro OIEIT4, naGoparopHoit paboThbl IO HCCISIOBAHMIO
CBOMCTB BEIIECTB, YUEOHOrO MPOEKTA);

- 3aMHTEpPECcOBAHHOCTH B COBMECTHOM CO CBEPCTHHKaMH TIO3HaBaTeIbHON U
HCCITeIOBATEECKON e TelIBHOCTH MPH PEIIeHIH RO3HMKAIOUMX ITpodyieM Ha OCHOBE
ya&Ta OOLIMX UHTEPECOB U COTNaCOBAHHA nosuiit (o6cyKaeHus, 0OMeH MHEHUAMH,
«MO3TOBBIE IITYPMBI» H JIp.);

VHugepcanbHoiMu pe2ynamusHelmu Oeticmeuamu

- yMEHHEM CaMOCTOATENbHO ONPeJEIIATE LCIH IesITeIbHOCTH, [IIaHUPOBATh,
OCYIIECTBISITh, KOHTPOIMPOBATh U TIPH HeOOXOIUMOCTH KOPPEKTHPOBATE CBOKO 1€~
TeILHOCTH, BHIOHpaTh Haubonee 9 EKTHBHBE croco6s! pelleHus y4eOHBIX H I0-
3HaBaTeNILHEIX 3a/1a4d, KOPPEKTHPOBATh TIPEeIOKEHHBIH arOPUTM neficTBUI [IpH BbI-
[OTHEHUY 3aaHni ¢ ya&TOM I0TyIeHUs HOBBIX SHaHUH 00 W3ydaeMBIX 00BEKTax —
BelecTBax U peakiuax;

- YMeHHeM HCIIOJIb30BaTh M aHAM3UpOBATE KOHTEKCTBHI, IpejylaraeMele B yC-
JIOBUM 3a[1aHHH.

[IpeaMeTHbIe Pe3yJIbTATHI TIPEJCTABICHDL IO romaM oOyueHHA W OTPaxaroT
chopMHUPOBAHHOCTD ¥ 00 yUarOIIUXCs CIIeTYIOMHNX YMEHUH:

8 KJIACC

packpwléame CMBICI OCHOBHBIX XUMHWUYECKAX TIOHATHH: aToM, MOJIEKYJd, XH-
MITIeCKH BIEMEHT, TIPOCTOE BEIEeCTBO, CIIOXKHOE BEICCIBO, cMech, BaJICHTHOCTE,
OTHOCKTEIIbHAS ATOMHAS U MOJIEKyJIIpHas Macca, KOJIMHCCTBO BelecTBa, MOJIb, MO-
JIIpHAs Macca, Maccopasi [0Ii XUMUIECKOTO SIIeMeHTa, MOJSPHBIH 00BEM, OKCHUL,
KWCJIOTA, OCHOBAHHE, COINb, TIEKTPOOTPHIATE/IBHOCTD, CTelneHb OKUCJICHHUs, XUMHYE-
cKas peaKilis, TerIoBOK > dexT peakuuy, xraccuuKaIys peakiuui, XumMuaecKas
CBSI3b, PACTBOP, MAccoBas 10 BEIIeCTBA B pacTBOpE;

UAIOCIMPUPOBAM B3AUMOCBS3b OCHOBHBIX KUMHUECKUX IMOHSTHH W MpUMe-
HSTE STH TOHATYS TIPH ONUACAHUX BEIIECTB U HX TpeBpaLIeHHH;



LCNONBb306aMb XAMHIECKYIO CUMBOJIUKY JUIA COCTABIICHHA GopMyJT BEILIECTB U
ypaBHEHHH XAMUYECKHUX peaxIwii;

onpedensmp BaJEHTHOCTH aTOMOB JJIEMEHTOB B GUHApPHBIX COCAWHEHUAX; CTe-
[eHb OKMC/IEHHS SMEMEHTOB B GUHAPHBIX COEJUHSHMAX; PHHAIICHKHOCTD BEIIEeCTB K
ompeenéHHOMY Kiaccy CoeqUHEHEH 110 HOPMyaM; BUI XUMAYECKOH CBS3U (xoBa-
JIeHTHAS ¥ HOHHAd) B HEOPraHWYECKUX COCAMHEHUIX,

packpel6amb CMBICI TIEPHOJMIECKOTO 3aKOHA 1. . Menpeneesa: 1eMOHCTPH-
poBaTh NOHUMaHAE [IepUOAMHEECKO} 3aBHCHMOCTH CBOHCTB XMMHICCKHX 3JIEMEHTOB
OT HX TIOJIOYKEHWS B TIEPHOAMIECKOH CHCTEME; 3aKOHOB COXpAHCHIA MacChl BEILECTB,
IOCTOSIHCTBA COCTABd, aTOMHO-MOJIEKYJISIPHOTO y9CHHH, 3aKOHA ABorafpo; OIIKChI-
BATh ¥ XApAKTEPH30BaTh TAONHYHYIO dhopMy TepHOIMIECKON CHCTEMBI XUMUIECKIX
5IIEMEHTOB! PA3UJaTh MOHATHS «IJaBHas IMOAIPYIIIA (A-rpymma)» M «Io0odHas
noarpymia (B-rpynma)y, Manbie H GOTBIINE [EPHOBI, COOTHOCUTH ODO3HA4CHNA,
xoTopble mMetores B Tabmuue «llepuoaudeckas CHCTEMd XAMHWYECKUX DIIEMEHTOB
JI. I. MeHfeneeBay C YMCIOBBIMU XapaKTePUCTHKAMM CTpOEHUsI aTOMOB XHUMHYe-
CKUX SIIEMEHTOB (COCTaB W 3apsifl Apa, 00IIee IUCiI0 JIIEKTPOHOB I pacrpezieneHue
X TIO SIEKTPOHHBIM CIIOSM);

Kiaccuuyuposams XAMIUECKAe SIIEMEHTBL; HEOPraHHIecKye BEIIeCTBa; XHU-
MUECKHe DAk (I10 YHCITy M COCTABY yJaCTBYIOIIMX B PEaKIU BEIIECTB, 10 TEI-
noBoMy 3 HeKTy);

xapaxmepusoeamy (OTIACHIBAT) o61IMe XMMHUYECKHEe CBOMCTBA BEIIECTB pa3-
MYHBIX KJIACCOB, TOATBEpIas ONUcaHwWe MPUMEpaMi MOJCKYISPHBIX ypaBHEHHUH
COOTBETCTBYIOIIAX XUMUIECKAX PEaKIUH;

NpOzHO3UPOEAMb CBONCTBA BEIIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O CO-
cTaBa; BO3MOXHOCTH MPOTEKaHUI XUMUICCKHX IpeBpallleHnH B PA3IUYHBIX yCIOBU-
X;

gbruuCaAms OTHOCUTEIBHYIO MOIEKY/IAPHYIO M MONAPHYHO MAacchl BEIICCTB
MACCOBYIO JIOJII0 XMMHYECKOT0 SJIEMEHTA 110 dopmyJie COeTHHEHMs; MaCCOBYIO 0JIIO
BelIeCTBa B PACTBOPE; IPOBOJUTH PACUETEI [0 YPABHEHHIO XUMHAYECKON peaKiin;

npumeHsms OCHOBHBIE OIIEPALIH MBICITHTEIFHOM e TeNbHOCTH — aHalu3 1
CHHTe3, cpaBHeHHe, 0000IIeHHe, CHCTEMATH3AIMIO, KIaccH()UKAIMIO, BLISIBICHHE
[IPHYHHHO-CIISACTBEHHBIX CBA3EH — UL H3YCHM CBOMCTB BEIECTB ¥ XMMHUUIECKHX
peaKiiyii; eCTeCTBEHHO-HayJHBIE METOJBI TO3HAHMA — HabmofeHe, H3MEpeHue,
MOJIC/IAPOBAHHE, IKCIIEPUMEHT (PealbHbIH 1 MBICJICHHBIN);

cnedosamy TIpaBUiaM IOTH30BAHKUS XUMUUECKOH MOCY/IoH U TabOpaTOPHBIM
o6opyaOBaHUEM, & TakXkKe IpaBuiaM obpamienus ¢ BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIMSAMH TI0 BBITIOJIHEHHIO 1aGOPaTOPHBIX XUMHWYECKUX OIBITOB IO IMOJY9e-
HUIO ¥ COOMpPaHHIO ra3000pasHbIX BEIICCTB (BOZIOpOZA ¥ KHCJIOPOJa), IPUTOTOBIIE-
HUMIO PACTBOPOB C ONPEeNEHHOU MaccoBOH [I0IIed pacTBOPEHHOIO BELIECTBA; ILja-
HUpOBATH ¥ IPOBONHUTH XMMUIECKHE IKCICPUMEHTEL IO pacro3HaBaHWUIO PacTBOPOB
menoyeli ¥ KUCJIOT C IIOMOIIBIO HHIUKATOPOB (naxmyc, peHoNDTAICHH, METAIIOPAK
H Ip.).

9 KJIIACC

packpei6ams CMBICI OCHOBHBIX XHMUIECKAX MOHSTHH: XUMUIECKUH 3JIEMEHT,
aTOM, MOJIEKyTa, HOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIIO’KHOE BeIleCTBO, Ba-



IEHTHOCTH, IEKTPOOTPULIATEIBHOCT, CTETEHb OKHCIIEHHA, XUMHYecKas peakius,
XUMIYecKas CBA3b, TEILIOBOU 3P(EKT peaKluH, MOJb, MOJIAPHBIA 00BEM, pacTBOP;
3JTEKTPOJIUTHI, HEMEKTPOIIUTEL, 3JIEKTPOTHTHICCKAs IMUCCOIUANNSA, PEAKIIMY HOHHOTO
obMeHa, 00paTiMble U HEOOpaTHMbIE PEeaKii, OKHCJIUTENHHO-BOCCTAHOBUTEIbHBIC
peaKIUH, OKHCTHTENb, BOCCTAHOBUTENb, OKUCIICHHIE H BOCCTaHOBJICHHE, aJJIOTPOIIN,
aM(OTEpPHOCTb, XUMHYECKas CBI3b (koBaneHTHasd, MOHHAs, MeTajuIadecKas), KpH-
cTayTHuecKas PemeéTKa, KOppo3us MeTajlioB, CIUIABbl; CKOPOCTH XUMHUECKON peak-
I[{H, TIPe/IeIbHO TOITy CTHMAs KOHILIEHTpaLHs (TLAK);

UAIOCMPUPO6aNTy B3AaHMOCBS3b OCHOBHBIX XHMUICCKHX TIOHATHHA W IpHME-
HSITB OTH TIOHATHA IIPY ONHUCaHWK BEIIECTB U HX TpeBpalLCHNH;

LCNONb306aMs XMMUUECKYIO CHMBOJIUKY UL COCTABIICHHA (opMyJI BELIECTB H
ypaBHEHHH XUMHUIECKUX peaKiuii;

onpedensimb BANEHTHOCTb ¥ CTEIEHb OKHCICHHA XUMHUECKHX DJJIEMEHTOB B
COe/IMHEHNSX PAsIHUHOrO COCTABa; HPHHAJUIENHOCTE BEIECTB K orpenenEHHOMY
KJIaccy COeTUHEHHH I10 bopMynam; BHA XUMH4ecKol ¢BA3H (KOoBaJIeHTHAsI, MOHHAA,
MeTa/THIEcKast) B HeOpraHHIeCKHMX COSIMHeHUSX; 3apA/l HOHa TI0 xuMuueckoit Gop-
MyJle; XapaKkTep CPefibl B BOJHBIX pacTBOPaX HEOPraHMIECKHUX COSJIMHEHNH, THII KPH-
CTAJNIMIECKON PeIETKH KOHKPETHOIO BEICCTBA,;

packpbléamy CMBICI TIEPHOITUIECKOro 3aKOoHa J1. . MeHnzeneesa U IeMOHCT-
pHpOBaTh €ro INOHUMaHKe: OTUCHIBATE U XapaKTepH30BaTh TabNuuHyo (Qopmy Tie-
PHOIMYECKO CHCTEMBI XHMHUECKHUX STIEMEHTOB: pa3UyaTh TOHSATUS TTaBHAS MOX-
rpymma (A-rpymma)» u «ro6ounas moxrpymma (B-rpymma)y, Majibe 1 fomplIne Ie-
PUOJIBI; COOTHOCUTE 0003HaueHHs, KOTOPBIC MMEIOTCA B TIepHoauuecKoit Tabmnuie, ¢
YHCITOBBIME XapaKTEPUCTHKAMK CTPOCHHS aTOMOB XMMIICCKIX 3JIEMEHTOB (COCTaB 1
3apsjl szpa, oblee YHCIO 3JEKTPOHOB U pacTpe/ieieHle MX IO 3JIEKTPOHHBIM CJIO-
siM); 0OBACHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHCHNN CBOMCTB 3JIECMEHTOB U HX CO-
eIMHEHWH B Ipe/eax MalblX EPHOIOB U TIIABHBIX HOATPYIIT C Yy4ETOM CTPOEHHS UX
aTOMOB;

KAaccuGuUyUpo8ams XUMHUUECKUE 3EMCHTRI, HEOpraHWYeCKHe BEINeCTBa; XU-
MEYECKHE Peakiyy (I10 9UCIy U COCTaBy y9acTBYIOIUX B pEaKIMX BEIIECTB, M0 TeTl-
noBoMy S deKTy, 10 HZMEHCHHUIO cTemeHel OKHCIEHMS XAMAYECKHX 3IEMEHTOB);

Xapaxmepu30eamb (omucHIBATE) OOIIHE XUMUYECKHE CBOMCTBa BEIIECTB pa3-
IMYHBIX KIACCOB, MOATBEPKIas ONHMCAHWE IpUMepaMu MOICKYJAPHBIX ¥ WOHHBIX
ypaBHEHUI COOTBETCTBYIOIIMX XUMHIICCKHIX peaxIuii;

cocmasiame ypaBHEHNS IEKTPOTUTHYECKON NUCCONHAIIMH KIUCIOT, meso4en
1 coJielt; TIONHEIE ¥ COKPAIIEHHbIE YPAaBHCHHA peakiIuil HOHHOrO 00MeHa; ypaBHeHHUA
peakIlyii, ONTBEPI/IAIOMHX CYIIECTBOBAHHS reHEeTHIeCKOM CBA3H MEX/y BELIECT-
BaMH pa3IMUHBIX KITaCCOB;

packpwiéams  CYIHOCTD OKHCIIATEIbHO-BOCCTAHOBUTENBHBIX DAkl 110~

CpelCTBOM COCTABJICHHS 3IEKTPOHHOTO fanaHca DTUX peaKiui;
npozHO3UpO6aMs CBOUCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTpPOEHMS, BO3-
MO>KHOCTH TTPOTEKAHUSA XUMUIECKHUX TIpeBpalleHnH B PasIHIHBIX yCIOBHAX;
GuIuLCISMG OTHOCHTENBHYIO MOICKYJIAPHYIO M MOISPHYIO MACCEI BEIIECTB:
MACCOBYIO IOJII0 XUMHYECKOro 3JICMEHTA I10 dopMyJie COSTUHEHNUS; MACCOBYIO IO
BeIIeCTBAa B PACTBOPE; MPOBOUTH PACUETHI [0 YPABHEHHIO XHMHYECKON peaKuy;



cnedogamp TIpaBUiIaM MOJIb30BAHNA KUMHYEcKol mocyaol ¥ 1abopaTopHLM
oGopyI0BaHHeM, a TaKiKe MpPaBHIaM oGpaleHns C BeIeCTBAMU B COOTBETCTBHH c
MHCTPYKIMSME 10 BBITOIHEHHIO 1aBOpaTOPHBIX XUMHUYECKHX OIBITOB IO [10JTy4e-
HUIO ¥ COOMpPAHHUIO ra3000pasHBIX BEIIECTB (amMMmaxa i yriIeKHAcIoro rasa);

npoeodums PEaKIyy, MOATBEPIKIAOLIAC KaueCTBEHHBIM COCTaB Pa3IvuYHbIX
Bel[eCTB: pAaclO3HaBaTh OIBITHBIM IyTéM XJIOpPHI-, OpoMul-, MOIHI-, KapOoHaT-,
docdar-, crIrKar-, cynbdar-, ruAPOKCHI-MOHDI, KaTHOHBI aMMOHHSI X1 HOHBI HU3Y-
qeHHBIX META/LIOB, MPHCYTCTBYIOIME B BOIHBIX PAcTBOPax HEOpPraHN4YeCKUX Be-
IIeCTB;

npuMeHsnb OCHOBHBIEC OICPALIUH MEICTUTEIBHON JesTeNbHOCTH — aHajlu3 H
cUHTe3, CpaBHeHHe, O0OOIIEHWE, CHCTeMATH3aI[ii0, BBIABIEHHE TPHIMHHO-
CIIeICTBEHHBIX CBfA3eH — AT M3YHUCHHUA CBOMCTB BELIeCTB ¥ XMMUYECKIX PEaKilui;
ecTeCTBEHHO-HAy4Hble METO/BI MMO3HAHMA — HabroaeHue, U3MepeHue, MOACIIPO-
BaHMe, SKCIICPUMEHT (peanbHBIR 1 MBICIIEHHBIH).

2. Cojeprkanue yueGHOro npeaMera

8 knacce «Xumush» 68 4acoB.

IepBoHaYaJbHbIe XHMHICCKHE noasaTHsA 214

IIpeameT XuMEH. POJIb XUMUH B JKU3HHA genopeka. Tena ¥ BemecTa. Ouznye-
CKFe CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHE BEHIECTE. ITousiTHe O MeTOdax II0-
aHAHHS B XMMUY. XUMHS B cCHCTeMe HayK. JUCTBIC BCIIECTEA u cmecu. CriocoOsl pas-
meneHs CMecei.

ATOMBI ¥ MOJNIEKYJIbl. XAMUIECKUE ICMCHTBI. CHUMBOJIBI XMMHUYECKHX JJIEMEH-
ToB. IIpOCTBIE ¥ CIIOYKHEIE BEILCCTBA. ATOMHO-MOJIEKYJIIDHOE yUEHHE.

Xumudeckas popmyna. BajieHTHOCTE aTOMOB XHMUIECKIAX IEMEHTOB. 3aKOH
HocTOsIHCTBA cocrapa BemlecT. OTHOCHTENbHAT aTOMHAA Macca. OTHOCHTEIbHAA
MoJteKyspHas Macca. Maccosast 011 XUMHIECKOr0 3JIeMEHTa B COSIUHEHNH.

(DyRuueckre U XAMIUecKre sBleHns. XuMIIecKas peakuus U € IPU3HAKM.
3aKOH COXPaHEHHs MacChl BEIMICCTE. Xumprdeckue ypapaenus. Knaccuduraist Xu-
MHYECKUX peakiuii (COeIUHEeHHNS, PasIOKEHHA, 3aMeleHu).

Xumuyeckuil sxcnepumernm. 3HaKOMCTBO © XUMHYECKON MOCy/0M, ¢ IpaBuila-
My paboThl B 1TaOOpaTopuit 1 npuéMaMyl 00paIieHus ¢ naGopaTopHBIM 000pyIOBAHN-
eM; W3yd4eHHEe U OIMCaHUC (QU3NYECKUX CBOUCTB 06pa3loB HEOPraHWIECKUX BE-
mecTB, HabJrOIeHNE PHU3UIECKUX (TTaBiieHHe BOCKA, TasHUE b, pacTupaHue ca-
xapa B CTyIIKe, KUIIeHHe U KOH/ICHCALIHS BOJIBI) ¥ XUMIUECKHX (TOPeHUE CBETH, HPO-
KA HBAHME MEIHOM IPOBOJIOKH, B3aMMOZEHCTBHE Meja © KHCIIOTOM) sIBIGHUH, Ha-
GITIONEHHE B ONMCAHHE ITPU3HAKOB MPOTCKAHMA XUMUUECKIX PEaKIuil (pasnoxeHne
caxapa, B3aUMOJEHCTBUE CepHOW KHCIIOTHI ¢ XJIOPHAOM Gapuisi, pa3IOKEeHHE THIPO-
xeuna menu(Il) mpu HarpeBaHHH, B3aUMOJIEHCTBIE JKeNe3a C pacTBOPOM COJIM Me-
mu(1D)); m3ydenue c10coBOB paszeNeHns cMecell (¢ TOMOLIBI0 MariuTa, (GunbpTPOBa-
Hue, BLIIApUBaHUE, THCTHIIIAINS, xpomarorpadus), MPOBeICHNHEe OIUCTKH MoBapeH-
HOl conu; HAOMIOJEHHe W OIMCaHWe pesylbTaToB TIPOBEIEHUS OIIBITA, WIUTFOCTPH-
PYIOIIEro 3aKOH COXPaHEHHMs MAacChl, CO3AAHHE Mojienell MoJeKyln (I1apocTepiKHe:
BBIX).




Bascueiiliue NpeIcTABHTEH HEOPraHHIeCKHX BellecTB 314

Bosnyx — cMech razos. CocTas BO3IyXa. Kucnopom — 3JIEMEHT U IPOCTOe
BelllecTBO. HaxoxieHre KUCIoposa B IPUPOE, (usmHecKie U XUMHIECKAS CBOMCT-
Ba (peakuwy ropenus). OKCHIBI. [TpuMeHEHNE KHCIOpOJIa. CriocoOBI TTOIyYECHUS KH-
cropona B J1abopaTopyy ¥ IPOMBIIIICHHOCTH. KpyroBopoT KHCI0pOAa B TIPUPOIE.
O30H — aJUTOTPOIIHAs MOAU(UKAIMA KHCTIOPO/IA.

TennoBoit >QHEKT XUMUUECKON PEAKIIUH, TEPMOXUMHUYECKUE YPABHEHM, K-
30- ¥ SHAOTepMHUUecKye peakiyi. TOmmBo: yroik U METaH. 3arpsi3sHEHHE BO3/yXa,
yCHNeHue IapHUKOBOro 3(QexTa, paspyeHue 030HOBOTO CJIOSL.

Bopmopoi — 3IEeMEHT H IPOCTOe BEMIECTBO. Haxosxegue Bogopoaa B IPHpPO-
ne, Gu3MdIecKHe U XUMHIECKHIES CBOMCTBA, TIPUMEHEHHE, CIIOCOOBI Oy YCHHA. Co-
CTaB KMCIIOT ¥ COJIEH.

KomauecTBo BemecTsa. Moib. MoJsipHas Macca. 3aK0H Agoraipo. MonspHbIA
06BEM ra30B. PacdéThl M0 XUMHUYECKUM yPABHEHUAM. |

du3pUecKie cBOMCTBAa BOABL. Boxa Kak pacTBOPUTEIb. Pactsopsl. HachIeH-
HElE W HEHACHIIIEHHbIE PACTBOPHL. PacTBOPAMOCTH BEIIECTB B BOJC. MaccoBas 10
BeIecTsa B PacTBope. XUMUYECKHe CBOHMCTBA BOJEL. CoctaB ocHoBaHuil. Poib pac-
TBOPOB B IIPHPOJIE ¥ B KU3HK TeJI0OBEKA. KpyrosopoT BOJBI B IPAPOJIE. 3arpA3HEHNe
npEpoAHEIX BoA. OXpaHa i OYMCTKA IPHPOIHEIX BOA.

Knaccudukanus HeOpraHuIeCKuX coenunenunit. Oxcuasl. Kmaccupukanus OK-
CHIIOB: coleobpasyrouye (OCHOBHbIE, KHCIOTHBIC, am(OTepHBIE) U Heconeobpasyro-
e, HoMeHKIaTypa OKCHJI0B (MEXIyHapOAHAs 1 TpuBHanbHas). OU3UIECKUE 1 X1~
MITdecKie CBOHMCTBA OKcHIoB. [lomydeHue.

Ocroasns. Kiaccnpukalms OCHOBaHWH: MENOYN U HEPaCTBOPAMBIC OCHOBa-
Husi. HoMeHKaTypa OCHOBaHMH (MeXIyHapOIHAT 1 TpuBHaibHasi). OU3MICCKAE U
XUMI4YecKie cBoiicTBa ocHOBaHuM. [Tomydyenne OCHOBaHHUH.

Kucnorsl. Knaccubukauus kuciot. HomeHKnaTypa KUCIOT (MexxayHapoaHasd
y TpuBHalbHas ). Pu3MUecKUe B XUMUIECKHE CBOMCTBA KUCJIOT. PsJl aKTHBHOCTH Me-
tanos H. H. Bekerosa. [lonydeHne KUCJIOT.

Conu. Homenkrarypa coneil (MeXIyHapoaHas 1 TpuBHanbHad). Gu3nIecKie 1
xuMIdecKre cBoicTra colieit. CriocoOBI MOy IEeHIS COJIeH.

[eHeTHUYeCKas CBI3b MEXY KIaccaMi HeOPTaHMICCKIX COEMHEHHH.

Xumuueckuil skcnepumenm; KauecTBEHHOE OTpeJeNIeHne CONCPKaHi KHCJI0-
poaa B BO3ZLyXe; MONYyHYCHHE, cobupanue, pacro3HaBaHUe U H3yHIeHHE CBOMCTB KH-
ciopoja; HabmoieHne B3AMMOJIEHCTBUS. BEIIECTB C KHUCIOPOIOM U yC/IOBUs BO3HHMK-
HOBEHMS U IIPEeKpalleHUs TOPEHHS (moxkapa); 03HaKOMIICHHE C oOpastiaMy OKCHIOB H
OIICAHMe MX CBOMCTB; MOTy4eHHE, CoOMpaHue, paclo3sHaBaHue 1 U3y4YeHHEe CBOMCTB
Bojiopojia (ropeHue); B3aMMOJEHCTBIE BOLOPOaa © oxcumom menu(1l) (BO3MOXKHO
HCIIONB30BAHME BHIECOMATEPHATIOB); HaOIIOICHHE 06pasioB BELIECTB KOIUYECTBOM
1 Mob; MCCIeoBaHne 0COOEHHOCTEH PaCcTBOPEHHMA BEIECTB C Pa3IMuHON pacTBO-
PUMOCTBIO; IPUTOTOBIICHHE PacTBOPOB € OIIpeIe/IEHHON MacCOBOH JloJiel pacTBoO-
PEHHOTO BEIECTRA; B3aMMOJCUCTBUE BOIBI C MeTannamMi (HaTpHeM U KaJbIlHeM)
(BO3MOYKHO HCIIOJIB30BaHHE BHIEOMATEPHAIIOB); OIpeJeeHHe PacTBOPOB KUCJIOT H
menouei ¢ MOMOIIBI0 HHANKATOPOB; UCCIE0BAHNC 06pa3i0B HEOPraHWIECKUX BE-
IIeCTB Pa3IM4HBIX KIACCOB; HAOMOICHAE M3MEHEHHS OKpacKd WHMKAaTOPOB B pac-
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TBOpAxX KHMCIOT ¥ IIENOHeH; M3yICHHC aammoneiictams oxcuaa meau(Il) ¢ pactso-
pOM CepHOM KHUCIOTEI, KHCIOT € MeTaIaMi, peaKiuii HeHTpali3aluy; MOy deHHC
HepacTBOPUMBIX OCHOBAHMH, BEITECHEHHE OHOTO METalla ApyruM I3 pacTBOpa COo-
i pellieHye SKCTIePUMEHTAIBHBIX 3a/at o TeMe «BaxHelye Kiaccel HeOprahu-
YeCKUX COSTUHEHUN.

IMeprogHYecKuil 3aKOH H epHOANYECKAs CHCTEMAa XHMHYCCKHAX 3JIeMeH-
tos JI. . Menzaeneesa. CTpoeHne aTOMOB. Xumuueckasi cBsi3b. OKHCIATENbHO-
BOCCTAHOBATEIbHbIE peakuun 16 1

[TepBbIe MMOMBITKA knaccu(GUKAIUd XUMAYECKUX JICMCHTOB. [lonsTHE O TPYI-
qax CXOJHBEIX DJIEMEHTOB (IIETOYHBIC H [IeJIOYHO3eMeIIbHbIe MeTallbl, TaloreHeL,
WHEPTHBIE Ia3bl). DIEMEHTBI, KOTOPBIC oGpasyroT aM(oTepHbIe OKCABI ¥ THAPOKCH=
ITBL.

Tlepuouyeckuii 3aKoH. [lepuoniraeckas cCTeMa XMMHUIECKUX 37IeMeHTOB 1.
. Menneneesa. Bumst Tabmunpl «[Iepuonnaeckas cHCTEMA XUMHYECKHX JIEMCHTOB
J1. 1. Menzeineesa». [1epHOTIBI X IPYTILIBL. Dy3UUecKril CMBICI TOPSAKOBOIO HOMEDA,
HOMEPOB IePHOJIa U TPYIIIIbL SNCMEHTA.

Crpoenue aromoB. CocTas aTOMHbIX simep. M30TOmBl. DIEKTPOHEL CrpoeHue
3JIeKTPOHHBIX 000JI09eK aTOMOB IIEPBRIX 20 XUMUIECKIX JIEMEHTOB IEPHOIUIECKOH
cuctemsl [ V1. Menzerneepa. XapaKTepuCTHKa XUMHAYECKOro 3JIeMeHTa Mo €ro Io-
JTOKEHHIO B IIEPUOAUIECKON CHCTEME II. . Menpeneesa.

3aKOHOMEPHOCTH H3MEHEHMs pajinyca aTroMoB XUMHUECKUX 3JIEMEHTOB, Me-
rATUECKEX ¥ HEMETAIIAIECKHX CBOMCTB IO IpyIIaM 1 reproaM. JHaueHHE Ie-
PHOIUYECKOTO 3aKOHa U [TepHOIMIecKO CHCTEeMbl XUMIIECKIX 9JIEMEHTOB I pas-
siTHs Hayky 1 npaktakd. [ W MenzeneeB — y4EHBIN U TPaXKTaHUH.

DIeKTPOOTPULATENBHOCTE XUMITICCKAX SeMEeHTOB. XuMudeckas cBA3b (MOH-
Has, KOBAJEHTHAs MOJsApHAs M KOBaJICHTHA geronspHasi). CTeneHp OKUCICHHA.
OKWMCTATEIEHO-BOCCTAHOBUTENBHBIE PEAKIIHH. ITporecchl OKHCIEHHA U BOCCTAHOB-
nerus. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuil sxcnepumenm. A3YICHAC 06Gpa3LoB BEIIECTB METAIOB M HEME-
TAIIIOB;, B3aUMOJIeHCTBHE THIPOKCH/IA TIMHKA C pacTBOpaMK KHUCIIOT U 1eNI0vuei; mpo-
BeJleHWe OIBITOB, HILTIOCTPUPYIOIIUX IPUMEDPHI OKHUCIATEIHHO-BOCCTAHOBUTEIBHEIX
peaxiii (ropeHne, peaKiiy pa3IOXKEHHS, COEIUHEHHS).

Ipaxmuueckue pabonb.:

1. JlaGopatopHoe 060pyn0oBaHIE 1 IPHEMDI oGpamienwst ¢ HuM.  Ilpasuna 6e3o-
nacHo# paGoThl B XUMHYECKOH nabopaTopHH.
OuurCTKA 3arPI3HERHON TIOBAPEHHOMN COJIH.
ToiydeHye KUCIOpOozia 1 H3yHIeHHE eTo CBOMCTB.
TlonydeHre BOXOPO/A U U3yHCHHE IO CBOMCTB.
ITpuroToBIeHUE PACTBOPOB C oTIpe/IeIeHHOH MacCOBOH moJiell pacTBOPEHHOTO
BEIIECTBA.

6. Perenue SKCIIEPUMEHTAIBHBIX 3a/1ad 110 TEME «OcHOBHBIE KJIacChl HEOpPIaHH-

qeCKUX COeIUHEHUI.

JlabopamopHpie Onelmbl:

1 Vzyuenue pu3ndecKux CBOICTB caxapa i Cephl

2. PasjeNeHre CMecH, COCTOSIIIEH U3 TOPOIIKOB JKenes3a | Cephl.
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3. TIpuMepsl GU3HIECKHX SIBJICHUH.

4, TIpuMepbl XUMUUECKHAX SIBIICHUH.

5 OzHakoMiIeHHe ¢ 0Opa3IaMy IIPOCTHIX | CIIOKHBIX BEILCCTB

6. Pasnoskenye OCHOBHOTO KapOoHaTa MeJ (I1) CuCO5 * Cu(OH),.
7. Peaxius 3aMelleHus MEIH XKEJIe30M.

{  OzmakomileHue ¢ obpaslamMu OKCHIOB.

0. BzaumMoelicTBre Boiopoa ¢ OKCHIOM MEIH (I1) CuO

10. CroiicTBa pacTBOPUMBIX 1 HEPACTBOPHMBIX OCHOBAHMUM.

11. BaarmomelcTBre Ieyiovel ¢ KUCTIOTaMH.

12.. BaarMoneHcTBIe HepacTBOPHMBIX OCHOBAHHH C KHACIIOTAMH.

13. Paznoservie rumpokcrna Memw (1) mpy HarpeRariv

14. BaaumoeifcTBHe THIPOKCHIA IMHKA C PACTBOPAMH KHCIIOT 1 ILeT0YeH
15. JleficTBUE KMCIIOT HA MHIUKATOPAI.

16. OTHOIIEHHE KUCIIOT K METaJlJIaM.

9 Kjacc

BemecTBO 1 XuMH4ecKasi peakuusi 17 4

[Tepuonuyeckuit 3axoH. [lepronnaeckas CHCTEMA XUMUYECKUX DJIEMEHTOB
1. . Mengeneesa. CTpOGHUE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHWH CBOHCTB XH-
MITUECKHX SIIEMEHTOB MEPBBIX TPEX MEPUOMOB, Kajlus, KallbIid 1 X COETUHEHHUN B
COOTBETCTBHH C [TOJIOXKEHUEM DIIEMEHTOB B IEPUOIECKON CHCTEME U CTPOCHHEM HX
aTOMOB.

CTpoeHHe BEIecTBa: BUIBI XUMIUECKOM CBA3H. THIIBI KPUCTAIIIMIECKUX pe-
METOK, 3aBUCHMMOCTE CBOMCTB BEIIECTBA OT THIIA KPUCTAINIECKON PeLIETKH 1 BU/a
XUMHUYECKOH CBA3H.

Kiaccudukamys i HOMEHKIATYpa HEOPraHMHeCKIX BelecTB (MeX/yHapoaHas
¥ TpHUBHAlbHadA). XUMUUECKHE CBOMCTBA BEIECTB, OTHOCSAIIMXCS K Pa3IMIHBIM KJIAc-
caM HEOPraHUYECKHX COSTMHEHNH, TeHETI eckKas CBA3b HEeOpraHNYeCKHUX BEIIECTB.

KnaccuduKaIus XAMAYECKIX PEaKIHH 10 pasIiIHbM npu3HaKaM (110 9UCILy
} COCTABY YYaCTBYIOIMX B PEAKLIH BEIIECTB, 110 TEIIIOBOMY 5> deKTy, 110 H3IMEHE-
HUIO CTEerleHel OKHCICHUS XUMUYECKHUX 3JICMEHTOB, 10 0OpaTHUMOCTH, 110 Y9aCTHIO
KATaIM3aTopa). DK30- i SHIOTEPMHUIECKAE PCaKIHy, TePMOXMMHYECKUE YPaBHEHHS.

[MoHSATHE O CKOPOCTU XUMUYECKON PEAKIIHIH. [TousTtre 06 0OPaTUMBIX ¥ HEOO-
PATHMBIX XMMHYECKUX PEAKIHAX. [TOHSTHE O FTOMOTEHHBIX U TeTePOreHHBIX PeaKIlH-
ax. TToHSITHE O XMMIYIecKOoM paBHOBecHH. PaKTOPBL, BIUAIONME Ha CKOPOCTB XMMH-
qeckoil peakIMH U MON0XKEHHe XUMIIECKOTO PaBHOBCCHA.

MexaHi3M OKUCIIUTETEHO-BOCCTAHOBUTCIIBHBIX peaxIuil (3eKTPOHHBIH Oa-
HAHC OKMCIHUTENEHO-BOCCTAHOBUTEIBHOM peaKIin).

Teopus 3MEKTPOTUTAYIECKON TUCCOLHATIH. DNeKTPOIUTHI K HEIISKTPOIIHUTEI.
KaTHoHbI, aHHOHbL. MeXaHH3M JHACCOIUAIMH BEIIECTE C pa3NMIHBIMA BHAMH XH-
Mirgeckoi cpsi3u. Crerens quccoparmu. CHITbHBIC X crabple 3JIeKTPOJIUTEL.

PeakIMy HOHHOTO OOMeHa. Y CIIOBUsA MTPOTeKaHHA peaxiyi HOHHOTO oOMeHa,
ITONTHEIE ¥ COKPAIIEHHbIE HOHHBIE YPABHCHUS peaxiuit. CBOHCTBA KUCTIOT, OCHOBA-
HYIH 1 COMel B CBETE MPECTaBIeHnH 00 SIEKTPONTUTHIECKON TACCOIUALAN. KauecT-
peHHBIe peakiuy Ha HoHbL. [ToHATHE O TUAPOIM3C coJei.



Xumuveckuil oKkcnepumenm: 03HaKOMIICHHE ¢ MOJCIHIMY KPUCTAIUIMICCKHX
PENETOK HEOPraHMIeCKUX BEIIECTB — MeTaJJIoB ¥ HeMeTauIoB (Tpadura 1 amMasa),
CIIOSKHBIX BEIECTB (XJIOpHa HATPHS); HCCIENOBAHNC 3aBUCUMOCTH CKOPOCTH XUMH-
yecKOl peakiiy OT BO3JEHCTBHS Pa3THIHBIX (haxTOpOB; HCCIELOBAHHE IIEKTPOIPO-
BOJIHOCTH PACTBOPOB BEIIECTB, MPOLeCca JECCOLMAIIMH KHCIIOT, Ienouel U coJeHt
(BO3MO’KHO HCIIONIB30BAHNC BHIIEOMATEPHAIIOB); IPOBE/IEHHE OTIBITOB, HITFOCTPH=
pYIOIMX MPU3HAKA TPOTCKaHNA peaKiuii HOHHOTO 0OMeHa (o6pa3oBaHue OCA/Ka,
BLUIe/IeHHE Ta3a, 00pa3oBaHye BOJEI); ONBITOB, WILTFOCTPUPYIOIIUX TPUMEDBI OKHC-
[IHTeTBHO-BOCCTAHOBUTENBHEIX PEaKIii (rOpeHNne, PeaKiiy pasJioXKeHusl, CoeJInHe-
Husl); pacTio3HaBaHNE HEOPraHMIeCKUX BELICCTE ¢ OMOIIbIO KaIeCTBEHHBIX PeaKiyii
Ha MOHBI, PEIIeHIe IKCTIEPAMEHTANIBHBIX 3a/1at.

HemeTa bl H HX COeTHHECHHS 36 a

Obmias XapakTepUCTHKa IajloTeHOB. OcobeHHOCTH CTPOEHHs aTOMOB, XapakK-
TepHBbIe CTEIECHN OKHCIICHHA. CrpoeHue U (U3AIECKHE CBOACTBA IIPOCTRIX BEIIECTB
—_ rajoreHoB. XuMHdecKrde CBOMCTBA Ha NPEMEpe XJIopd (B3ammozelicTBHE C MeTall-
[TaMH, HeMETaIUIaMH, 1e1o9amu). XI0poBOIOPO. ConsiHas KBCI0Ta, XMMIIECKHC
CBOMCTRA, TIONy4eHre, IpuMeHeHue. JleficTBre Xyopa U XJIOpOBOJIOpO/Ia Ha opra-
HI3M dejIoBeKa. BaxkHeHIie XJOpUIbl ¥ MX HAXOXK/ICHAC B IIPUpPOE.

O611as XxapakTepuCTHKa 3JJEMEHTOB VIA-rpymist. OcoOeHHOCTH CTPOCHHUA
ATOMOB, XapaKTepHBIE CTETIEHH OKHUCICHHA. CTpoerue ¥ GU3MIECKUE CBOUCTBA TIPO-
CTBIX BEIIECTB — KUCIOPOAia ¥ Cepbl. AJTTOTPOIHBIE MomU(HKAIUY KHCIOpOoaa ¥ ce-
pBL XUMHUYECKHE CBOMCTBA CEPBI. CepoBOIOPOJI, CTPOEHHUE, (usnUecKue U XUMHUIe-
ke CBOMCTBA. OKCHIE! Cephl KaK MPEeICTaBUTENH KHCTIOTHEIX okcupos. CepHas Ku-
citoTa, QU3MUecKre U XUMUIECKUe cBoiicTBa (0BIIMe KaK Ipe/ICTaBUTeNIs Kacca Kit-
CIIOT ¥ crienuprueckue). XUMUUECKUS PeaKilHH, JeyKale B OCHOBE IIPOMBIIIICHHO-
ro crrocoba rnoy4eHns CepHO#M KHUCIOTEL. TIpumenenue. Cosli CepHOH KHCIIOTBL, Ka-
qeCTBEHHAS PEaKLHst Ha CYIb(paT-HOH. HaxoIeHne cepbl U €& COeTMHEHUH B IIPH-
pozie. XUMHYECKOE 3arpI3HCHHC OKpY’KAIOLIEeH Cpe/ibl COeTUHEHMAMM CEPRI (KUCIIOT-
HblE IOKIH, 3arpsA3HEHIe BO3AyXd U BOIOEMOB), CIIOCOOBI €ro IMPEeAOTBPALICHIA.

O61mas XapaKTepHCTHKa DJIEMEHTOB VA-rpynrsl. Oco0eHHOCTH CTPOCHHA
aTOMOB, XapaKTEPHBIE CTEIICH! OKUCIICHFL.

A30T, pacnpocTpaHeHHe B TIPUPOJE, (u3nyecKue U XUMUIECKUC CBOMCTBA.
KpyroBopoT a30Ta B IPAPOE. AMMHAK, ero Qu3n4ecKre 0 XMMHICCKHE CBOMCTBA,
ToyueHne i PUMEHCHHE. Coy aMMOHHS, UX (pU3HYECKUE U XUMHICCKHC CBOMCT-
Ba, mpuMeHeHue. KadecTBeHHas peaKiiis Ha [OHDBI aMMOHUS. A30THast KHCIIOTa, €€
nonydenne, QU3MIEecKHe i XUMIISCKUC cBoiicTra (00K KaK MPeICTaBUTeNIA Kilac-
ca KHCIOT ¥ criendudeckue). VIcronp30BaHie HUTPATOB 1 cojieii aMMOHUS B Kade-
CTBe MUHEPATBHEIX YI00peHu. XUMHUIECKOe 3arpa3HeHre OKPYKaroIIel Cpe/Bl CO-
eMHEHAAMHE a30Ta (KUCTIOTHBIC JOXK/M, 3aTPASHEHHC BO3.yXa, TIOUBEI i BOJIOEMOB).

®ocop, aTIOTPOITHBIE Momdukanun Gocdopa, GU3MIECKe 1 XUMHAYECKHE
croiicTa. Oxcun docdopa(V) u pocdopHast KUCIOTA, GuU3MIECKHE ¥ XUMHIECKIE
cBoMcTBa, ITonydeHue. Mcrnons3oBanue dbocharoB B KaueCTBE MHHEPATBHBIX y100-
pEHUH.

O611as XapaKTepUCTHKA STIEMEHTOB [VA-rpymmsl. Oco0eHHOCTH CTPOCHHUA
ATOMOB, XapaKTepHBIE CTENICHH OKHCICHHS.



VTrepo, aJUIOTPOIHEIE MOAH(BUKAIINH, PACIIPOCTPAHEHUE B npupone, Qusu-
qecKkye W XuMITgeckue cBoiicta. Azxcopbmms. KpyroBopot yriepoaa B MPUPOXe. Ox-
CHIBI yIIIepojia, HX QU3NUecKre 1 XMMUIECKHIE CBOICTBA, JIECTBUE Ha )XKHBBIC Opra-
HU3MBL, [I0ydeHHe ¥ TPEMEHeHHe. DKOIOTHIECKHe po6IIeMEL, CBSI3aHHbBIE C OKCH-
nom yriaepoxa(IV); rumoTesa ro0aibHOro MOTIICHNS KIIMaTd, TapHUKOBBIN 3(-
hekT. YrompHas KUCIOTA | €€ COMH, UX DH3MYECKHE U XUMUIECKHE CBOHCTBA, MOTTY-
yeHne U MpuMeHeHre. KauecTBeHHas peakius Ha kapGoHaT-uoHsl. Mcronps30BaHNe
KapGOHATOB B OBITY, MEULMHE, TPOMBIIINCHHOCTA 1 CEJILCKOM XO3SIHCTBE.

[lepBOHAUATBHBIE TOHATHs 00 OPTaHUYECKUX BCIIECTBAX KaK O COEIUHEHHUAX
yrieposia (MeTaH, 3TaH, STHICH, alleTHIEH, STaHOJI, [IHLICPHI, YKCyCHas KHCTIOTa).
VX cocTaB ¥ XuMudeckoe cTpoeHue. IonaTrHe 0 GMoIOruaecky BaxkHbIX BEILIECTBAX:
JKUpax, 6elTkax, yrieBoax — i UX PONU B JKU3HH HEIOBCKA. MartepuajibHOE eIUHCT-
BO OpPraHMIeCKUX U HeOPraHHIeCKUX COeTMHEHUH.

KpeMHuUH, ero GU3nIecKue 1 XUMHUISCKHe CBOICTBa, [TOTly4YeHNEe U IPUMEHE-
e, CoequHenHns KpeMHus B pupoje. ObLIre npeCTaBIeHIA 00 oKcHae KpeMHHUS
(IV) 1 xpemHueBoii kucnore. CHIMKATBL, UX UCIIOTIB30BAHNC B OBITY, MEUIIHHE,
IIPOMBIIILIEHHOCTH. BaxXHeH e CTPOUTEIBHBIC MATEPHATIBL: KepaMHKa, CTEKIIO, Ie-
MeHT, 6eTOH, jKene306eToH. ITpo6iemMb! 6e30TacHOr0 HCII0TB30BAHNS CTPOUTEIBHEIX
MaTepHAJIOB B TIOBCEIHEBHON KU3HH.

Xumuneckutl sxcnepumenm. A3ydeHne 00pasioB HEOPraHHIeCKUX BEIICCTE,
CBOICTB COJITHOM KHMCIIOTHL; IPOBEICHNE KaICCTBCHHBIX peakLui Ha XJIOpUI-UOHBI X
HaGTIoIeH)e TPU3HAKOB UX MPOTEKAHUS; OMBITHL, OTPKAIOIINAC (U3MHECKUE U XU-
MIGECKHE CBOMCTBA TANOTEHOB U MX COSIMHEHUH (BO3MOKHO HCTIONE30BAHIE BI-
JleOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3iaMy XJIOpHI0B (raJoreHuI0B); 03HAKOM-
jneHue ¢ 00pasaMu cepsl U ¢€ COeIMHEHHUIMU (BO3MOYKHO HCITOJIL30BAHNE BUIEOMa-
TepualloB); HaOMIOIeH e Iporecca 06yrMBaHUs caxapa MoJ JeHCTBHEM KOHIEHTPH-
POBAHHOM CEpPHON KUCIIOTHI; U3yICHIC XUMITECKHIX CBOICTB pa3baBIeHHON CepHON
KHCJIOTHI, IPOBE/IEHHe KaueCTBEHHON peaKuy Ha cynb(ar-1uoH U HabIIOACHHE TTPH-
3HAKA ed IPOTEKAHHUS; 0O3HAKOMIIEHHE C PU3HIECKUMH cBolicTBaMH a30Ta, hochopa 1
WX coemuHEeHnH (BO3MOKHO HCTIOIb30BaHUE BHEOMATEPHAIIOB), 0Opa3amMu a30THBIX
1 hochHopHEIX yI100peHHH; TIONyICHHE, cobupanue, paclio3HaBaHue ¥ U3y9ICHUC
CBOMCTB aMMMaKa; POBeIeHUe KAUeCTBEHHBIX PeaKlui Ha HOH aMMOHMA 1 dochar-
WOH ¥ U3ydeHne TPU3HAKOB HX POTEKaHUA, B3aMMOJIEHCTBHIE KOHIIEHTPHPOBAHHOH
A30THOM KHCIOTHL ¢ MEIBIO (BO3ZMOIKHO MCIIOJIE30BAHHUE BUIEOMATEPHAIIOB); H3yde-
Hue Mojelleil KpUCTAITHYIECKAX PEIIETOK anmasa, rpadura, QymiepeHa; 0O3HaKOMIIe-
HUe ¢ TIPOLIECCOM afcopOIuu pacTBOPEHHBIX BELIECTB aKTHBUPOBAHHEIM YITIEM M
yCTPOMCTBOM MPOTHBOrasa; Moy eHHe, cobupanue, paclio3HaBaHue U U3YUCHUS
CBOWCTB YTIIEKHCIIOro ra3a; mpo 24 TIpumepHast paboudas mporpamMma BeJICHUE Kade-
CTBEHHBIX PeaKiuil Ha kKapOOHAT- ¥ CHIMKAT-HOHEI U H3y1CHHS IPHU3HAKOB WX I1PO-
TeKaHWUsL, O3HAKOMIIEHHE C IPOIYKIAeH CHJIMKATHOM ITPOMBIIITIEHHOCTH; PEIIEHUE
SKCIIEpMMEHTANIBHBIX 38734 110 TEME «Bakuelie HeMETaUIbl M MX COSTUHEHHU.

MeTa/utsl B MX coequHeHus 13 4

O61mas XapaKTepUCTHKa XUMUIECKHUX SIIEMEHTOB — METAIIIOB Ha OCHOBaHHUH
X TIOTIOMEHHS B IEPHOUUECKON CHCTeMe XUMUIECKIX 3JIEMEHTOB
II. . MenieneeBa U CTPOSHUsI aTOMOB. Crpoenve MeTalnoB. MeTannuiecKas CBI3b



J MeTaJuTHdecKas KpUCTaTHUecKas peleTka. DIIeKTPOXUMHUYECKUHA Psijl HaIIPsKe-
vt Metarios. OU3MYecKre U XUMHYECKHUe cBoiicTsa MeTayuios. O0mme CII0CO0BI
MoITydeHus MeTannoB. [ToHATHe 0 KOPPO3HH METAIITIOB, OCHOBHBIC CII0cO0BI 3aIUTEI
ux oT xopposu. CIassl (cTab, 9yTyH, TIOpaIFOMHHHEH, 6pOH3a) ¥ UX IPUMEHEHNC
B OBITY U IIPOMBILIIEHHOCTH.

[1leno4Hble METAIEL: TIOJIOKCHHE B MEPHOAMYECKON CHCTEME XUMUIECKIX
snemenToB JI. V. MeHieneeBa; CTpOeHKE HX aTOMOB; HAXOXKACHHE B IPUPOJIC. Du-
specKye i XUMIIecKye CBOiicTRa (Ha IpuMepe HaTpus | Kaiws). OKCHIBI ¥ THAPO-
KCH/IBI HaTpysl ¥ Kanus. [IpuMeHeHue el09HbIX METAITIOB H MX COeIMHEeHHH.

[1{eT049HO3eMeNbHbIe METaLIbl MArHH# U KallbIIHH: [0JI0XKCHIE B TICPHOIHC:
ckoli cucteMe xumudeckux nementos [1. . Menpeneesa; CTpOCHHE HX aTOMOB, Ha-
XOXKJIeHUe B Ipupoe. OU3HIECKHe H XMMUIECKHe CBONCTBA MAaTHUS 1 KaJIbIIHA.
BaskHeitiie coeHHeHus KaTbLHs (OKCHI, THAPOKCH I, Coii). JKECTKOCTH BOABI B
cIrIoco0BI €€ yCTpaHEHHUS.

AJTFOMUHMIL: TIONOYKEHHE B [IEPHOANUECKON CHCTEMe XUMUIECKIX 3JICMEHTOB
JI. V1. MenpeneeBa; CTPOSHHE aTOMa; HAaXOXKIEHHE B IIPUPOTIE. DusnYecKre U XUMHU-
qecKHe CBOMCTBA AFOMHHNL. AM(OTEpHBIE CBOMCTBA OKCH/IA i THAPOKCHIA aJIFOMH-
HHSL

K ene30: MMOMOKEHNE B IIEPUOAMYECKON CUCTEME XUMUIECKHX JIIEMECHTOB
J1. . MenperneeBa; CTPOEHHUE aTOMA; HAXOXKICHNE B TIPUPOE. du3uUecKue U XUMH-
qeckue CBOMCTRA Kene3a. OKCHIBI, THIPOKCHAB U comu xkenesa (II) u xenesza(lll), ux
COCTaB, CBOMCTBA U IIOTy4YeHUE.

Xumuueckuil skcnepumenm. 03HaKOMIEHHE ¢ 00pa3laMi MeTAIOB H CIIaBoB,
1X (PH3IYECKIME CBONCTBAMM; H3yUCHHE Pe3y/IbTATOB KOPPO3HH METAILIOB (BO3-
MOSKHO MCIIOIb30BAHME BHAEOMATEPHATIOB), 0COOCHHOCTEH B3aUMO/ICHCTBHS OKCHAA
KLU U HATPHS C BOLOH (BO3MOXKHO UCTONB30BaHIE BUIEOMATEPHAIIOB); HCCIIe-
JOBaHKE CBOMCTB )KECTKOH BOJBI; IIpOIecca FOPEHH XKejlesa B KHCIOPoae (BOZMOX-
HO WCIIOJIb30BaHie BIIEOMATEPUAIIOB); IPU3HAKOB IPOTEKaHUA Ka4CCTBCHHBIX peaK-
1t Ha HOHBI (MarHis, Kalnblus, allOMIHNSL, [IMHK, xenesa(ll) u xxeneza(Ill), me-
nu(1l)); Habmo/eHHe ¥ OIMCAHKE NPOLIECCOB OKPAIMBAHILT IIAMEHH HOHAMH Ha-
TpHs, Kaus ¥ Kalblus (BO3MOXKHO HCIIOJIb30BaHHe BHICOMAaTEPHAJIOB); HCCIIEIOBa-
Hue aM(QOTEPHBIX CBOMCTB MMIPOKCH/IA AFOMUHHS U THPOKCHI(A IUHKA, PeIICHHS
SKCIIepHMEHTAIBHBIX 33/[a4 110 TeMe «Ba)KHeHIIMe METAJIIB! U UX COCJAMHCHIAY.

XuMHS H OKpysKamas cpeia 249

HoBble MaTepHallsl ¥ TeXHOIOTHY. BelecTsa 1 MaTepuallkl B [TOBCETHEBHOU
SKU3HH deioBeKa. XUMHUS 1 310poBbe. be3omnacHoe HCIO/Ib30BaHNE BEIIECTB M XUMH-
yeckyx peakumit B 66Ty, [TepBas MOMOLIb P XUMUYECKHUX 0XKOTaX 1 OTPABJICHHAX.
OCHOBBI SKOJIOTHUECKON IrPaMOTHOCTH. XUMHYECKOE 3arps3HCHIC OKpY KaroLIeH
cpenbl (MpenenbHas JoMycTuMast KOHIEHTPaLKs BeECTE — [1JTK). Ponb X¥MHH B
pelIeHnH SKOIOTHIECKHX TPODIIeM.

[IpypO/HBIE HCTOUHUKY YITI€BOIOPOIOB (Yrois, IPUPOIHEIH Ta3, He(Th),
TIPOLYKTHI HX NepepaboTKu, UX pOIb B OBITY U IIPOMBIIITIEHHOCTH.

Xumuueckutl sxcnepumenm: A3ydeHre 00pasIioB MaTepUalioB (cTexIo, CILIaBhI
METAJLIOB, TIOJIMMEPHBIE MAaTEPHAIIBI).



ITpaxmuueckue pabomol

|. VsyueHde BIMAHUS YCIOBUH IPOBEIEHIST XUMUIECKON PEAaKIUA Ha €¢ CKO-
pPOCTb.
Perrenne sKCIepMMEHTAIBHBIX 33124 110 TeMe «Peakini HOHHOTO oOMeHa.
[Tomy4eHve CONAHON KUCIOTHI X U3YUEHHUE e¢ CBOMCTB.
Permenyie SKCIEPAMEHTAIBHBIX 337124 110 TeMe «KHCI0pos 1 cepay.
[loJrydeHre aMMHUaKa i U3ydeHne ero CBOHCTB.
[Tonyuenue okcuna yriepona (1V) u usydeHue ero cBoMcTB. PacriosHaBaHue
KapOOHATOB.

7. PerieHue sKCIepUMeHTAIBHBIX 3a1a4 110 TEME «MeTanns.
JlabopamopHyvie oneimol.

S A

1. IpoBeseHue OMBITOB, HINTFOCTPUPYIOMIUX IPHMEPhl OKHCIUTEIRHO-
BOCCTAHOBUTENBHBIX Peakuuil (TropeHue, peakiy pPasioXeHus, COEIVHEHS).

2. WccneioBaHue 3aBUCUMOCTH CKOPOCTH XAMHAYECKON peaKIiu OT BO3IEUCTBUA

pa3TUUHBIX GaKTOPOB.

HcenenoBaHue IEKTPOIPOBOAHOCTH PacTBOPOB BEILECTB.

VccreioBaHue Ipoliecca IMCCOLHalny KUCIIOT, MeIovel 1 COJIEH.

IIpoBeeHKe ONBITOB, HILTIOCTPUPYIOMUX TIPU3HAKY POTCKAHHA peaxiui HoH-

HOTO 06MeHa (06pa30BaHue 0Ca/Ka, BEIIENEHHE ra3a, 00pa3oBaHue BOJIBI).

6. M3ydenue CBOMCTB CONAHON KUCIIOTHI; IPOBEICHNC KaICCTBEHHBIX peaKIui Ha
XJIOpUI-MOHB! X HaONIoIeHre IPU3HAKOB MX TPOTEKaHHMA.

7. 03HAKOMJIEHHE C MOJE/ISMH KPHUCTAIIHUECKHX PELIETOK XIOpHIa HATPUA.

8. Du3MYecKHe H XUMUYECKHEe CBOMCTBA TaIOTeHOB H UX COeIMHCHHH

9. O3HaKOMJIEHHE ¢ 00pasNaMy XJIOPHIOB (TaIOreHAIOB).

10.03uaxoMIeHre ¢ obpa3amMu cepsl U €€ COSIUHEHUAMHU.

11.Ha6mronenne mpoiiecca o0yTriIuBaHus caxapa oz JieficTBUEM KOHLIEHTPHPOBaH-
HOH CepHOU KHUCJIOTHL

12.M3yuenne XUMIUIECKUX CBOUCTB pa3baBIeHHOH CEPHON KUCTIOTHI.

13.IIpoBesieHye KaueCTBEHHON PeaKkLiK Ha cyabhar-uoH U HabIro[eH!e IPU3HAKA
e€ MpOTEeKaHHUs.

14.03HakoMiIeHNE ¢ PU3MIECKAMHE CBOMCTBAMHU a30Ta, dochopa 1 UX COeTUHEHHH.

15.03HAKOMIICHHE C MOJIEISIMY KPACTALIMIECKIX PEIIETOK rpaduTa U anMasa.

16. O3HaKOMIIEHHE ¢ 06pa3IaMy a30THBIX U (pOCHOPHBIX yIOOpEeHHH.

17.Ilonyuenue, coOMpanie, pacTlio3HaBaHHe 1 U3yHCHHE CBOICTB aMMHaKa.

18.IIpoBe/ieHue KaueCTBEHHBIX PeaKIii Ha HOH aMMOHHMA 1 dbocdaT-uoH U U3yUe-
HHe TIPU3HAKOB MX IPOTEKAHMS.

19.B3auMoieicTBIE KOHIIEHTPUPOBAHHON a30THON KHUCIIOTEI ¢ MEABIO.

20./zydenne Moelell KpUCTATIMIECKUX PEIIETOK aliMasa, rpadura, QynnepeHa.

21.03HaKOMJIEHHE C TIPOLECCOM aIcOPOIMH PaCTBOPEHHBIX BEIECTB aKTHBUPOBAH-
HBEIM YIJIEM H yCTPOHCTBOM IIPOTHBOrasa.

22 .Tlomy4enue, cobupanye, paclio3HaBaHue U U3yICHHE CBOMCTB yIJIEKHCIIOTO Ta3a.

23.ITpoBe/icHHe KaueCTBEHHBIX PeaKiyil Ha kapOOHAT- U CHIIUKAT-HOHBI ¥ H3Y9IECHHE
IPH3HAKOB UX MPOTEKaHMA.

24.03HaKOMIIEHNE C IIPOYKIHEH CHIMKATHON ITPOMBIIUIEHHOCTH.

bW



25.u3ydenne 06pa3IoB MaTepHAIOB (CTEKIIO, CIIaBbl METAJLIOB, MOJTHUMEPHBIC Ma-
TEPHUAJTBI).
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