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Pabouas nmporpamma no xumuu A 8-9 K1accoB cocTaBiIeHa Ha OCHOBE
- PI'OC 000-2010.
- ®OOII

[Iporpamma paccuntana Ha 68 yacoB (2 yaca B Henento) B 8 kiacce, Ha 68 JacoB (2 yaca B
HeJeno) B 9 kiacce.

[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 peaMeTa
I. JIudHOCTHBIE Pe3yJbTATHI:

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0Jie¢ 00Y4YeHHsI XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUHN C TpaaAUuIIMOHHBIMUA pOCCHﬁCKHMH CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMU B O6H.[€CTB€ npaBujIiaMl U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3AIMH 00Y4aIOIINXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTHUBHLIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOMICHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEPHOW MH(OpMaIuen o MmepeoBhIX AOCTHXKEHUSX U OTKPBITHUAX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUSIX 00 YCTpOICTBE
Mupa 1 oOIIeCcTBa;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJI€3HOH, Yy4eOHO-
MCCIIeIOBATENLCKOM, TBOPUYECKON U IPYTUX BHIAX ACSITENbHOCTU, TOTOBHOCTU K Pa3HOO0pa3HOM
COBMECTHOH NIeATEIbHOCTU NMPHU BBHINOJHEHUU Y4eOHBIX, TO3HABATENBHBIX 3a7au, BBITOJHEHUU
XUMHUYCCKUX SKCIICPUMECHTOB, CO3AaHNHN y‘~I€6HI)IX IMPOCKTOB, CTPEMIICHUSA K B3aMMOIIOHUMAHHWIO
¥ B3aMOIIOMOIIM B MPOIECCE ITOM y4eOHON NeATeNbHOCTH, TOTOBHOCTH OIIEHHWBATh CBOE
MOBEJICHUE U TOCTYIKM CBOMX TOBApUUIIEH C MO3ULMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  TPEJACTABICHUs] O  BEIIECTBE W  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISIIOLIME OCHOBY JUIs
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUS MPHUPOBI, B3AUMOCBSI3IX YEJIOBEKAa C MPUPOJAHONU CPEIoi, O posH
XHUMHHU B ITIO3HAHUHU IDTUX SaKOHOMepHOCTeﬁ;

MO3HABATEJIbHbIE MOTHUBBI, HAalpaBJICHHbIE HA IOJYyYEHHWE HOBBIX 3HAHUW IO XUMUH,
HEOOXOoauMBbIe Il OOBSCHEHUS HAONIOIaeMbIX TMPOIECCOB U SIBICHUMN, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypoOd, NOCTYHMHBIMU TEXHHUYECKHMMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyUeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHs B ajbHeHeM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:



OCO3HAHUC NCHHOCTU JKU3HU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 30pPOBLIO,
YCTAaHOBKM Ha 3[0POBBI 00pa3 JKW3HW, OCO3HAHHME TIOCJICACTBUHA W HENMPHUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS
npaBwil 0€30MacCHOCTH TPH OOpAleHHH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pEalIbHOMN
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUS:

UHTEpEC K MPAKTUIECKOMY U3YYCHUIO Mpodeccuii u Tpyaa pa3iudHOro pojia, yBaKCHHUE K
TPpyLly U pe3ylabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMECHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
NPOJIOJDKCHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodeCCHOHATBHON JEATEIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTUYECKHU I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK UCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHUE [IEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KH3HH,
OTBCTCTBECHHOC OTHOIICHHUEC K CO6CTBGHHOMy (1)I/I3I/I‘ICCKOMy U TICUXUYCCKOMY 3IO0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHSI TIPaBUII 0€30ITacHOTO MOBEICHUS MPpU paboTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIOIIMX 370POBBIO U KU3HU JIOJICH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJIy4YaeMble NpPU HM3YYEHUH XUMHUH, JJIS PELICHUS
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, /Ul MOBBIIIECHUS YPOBHS YKOJIOTHUECKON
KYJBTYpBbl, OCO3HaHUS INI0OOAIBHOTO XapaKkTepa SKOJIOTMYEeCKUX MpoOjaeM W ImyTeill MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHUsI PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

MertanpeamerHbie pe3yJibTaTbl OCBOECHHS Kypca

[To 3aBepuieHMIO Kypca XUMHM Ha 3Tale OCHOBHOTO OOIIero oOpa30BaHUs BBITYCKHUKU
OCHOBHOM HIKOJIBI JOJKHBI OBJIA/IETh CIEAYIOIIUMHU Pe3yabTaTaMU:

l. MeranpenmeTHble pe3yIbTaThl:
1) onpenencHue mejaed COOCTBEHHOrO OOyUYCHHMsI, IMOCTaHOBKA W (OPMYITHpPOBAHUE I CeOst
HOBBIX 33/1a4;
2) TIAHUPOBaHHWE TIyTeH JOCTHIKEHHsS JKEIAeMOro pe3yibTata OOydYeHUS XHMHH Kak
TEOPETUYECKOI0, TaK ¥ IKCIIEPUMEHTAIBHOIO XapaKTepa;
3) COOTHECEHHME CBOUX JEHUCTBUH C IUIAHUPYEMBIMH PpE3YyJbTaTaMH, OCYIIECTBICHUE
KOHTPOJISI CBOEH JEesATEeIbHOCTH B Ipollecce JOCTHKEHUs pe3yibTaTa, ONpejeieHne CrocoOoB
JNEHCTBUI TpH BBHIIOJHEHUM J1a0OpaTOPHBIX M NPAKTHUYECKUX pabOT B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKU O€30MTaCHOCTH;
4) omnpejeneHNe UCTOYHUKOB XMMHUYECKON HH(GOpPMAIMH, TIOIyYCHHUE M aHAU3 €€, CO3TaHue
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPE3eHTaIUs;
5) wucnonap30BaHME OCHOBHBIX MHTEIUICKTYAJIBHBIX ONEpalUii: aHaIH3a U CHHTE3a, CPABHEHUS U
cucTeMaTH3aluy, 0000IEeH s U KOHKPETH3AIMH, BhISIBICHHE IPUYMHHO-CIIE/ICTBEHHBIX CBSI3eH U
MOCTPOEHHE JIOTHYECKOT'O PACCYKACHUS U YMO3AKIIOUEHUS (MHIYKTUBHOTO, AETyKTUBHOTO H 110
aHaJIOTHH) Ha MaTepualie eCTeCTBEHHO-HAyYHOI'O COJIePKAHUS;
6) yMeHue co3aaBaTh, IPUMEHSTh U TIPEOOPA30BBIBATH 3HAKH M CUMBOJIBI, MOJICITH M CXEMBI IS
pelieHus: yueOHbIX U TO3HABATENIbHbIX 33/1a4;
7) dopmupoBaHHE W PA3BUTHE HKOJOTMYECKOTO MBIIUICHHS, YMEHHE TPUMEHSATh €ro B
MO3HABATE/IbHON, KOMMYHHMKaTHBHOM, COLIMAIbHOW MpaKkTUKE U  NPOoPecCHOHAIbHON
OpHUEHTAIINH.
8) reHepupoBaHUE UICH U ONIPEICIICHNE CPECTB, HEOOXOAUMBIX JJISl UX PEaTn3allHH.



Ilo3HaBaTe/ibHble YHUBEpPCaJibHbIE yYeOHbIE JeCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHUSl HCHOJb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHUS TPH OCBOCHUU 3HAHMIA:
pPacKphIBaTh  CMBICA XMMUYECKHX TOHATHH (BBIENATH HMX XapakTepHbIE MPU3HAKH,
yCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATUSAMHU), UCIIONH30BaTh MOHATHUS U1 OOBACHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU I KIacCHUPHUKAIUU
XUMHUYECKHX BEIIECTB M XMMUYECKUX PEaKIM, YCTaHABIMBATH MPHUUYMHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
10 aHAJIOTHH), JeJIaTh BBIBOJbI U 3aKIIOUCHUS;

YMEHHE MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHS (IIPEAMETHBIE U METalpeaMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH HIMPOKO
OpUMEHSeMbIEe B XUMHH MOJEIbHBIC MPEICTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHUE XUMHUYECKON peakuuu — TMpU pelIeHud YydeOHOo-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OTHX MOJEJbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTUBOPEYHS B M3y4aE€MBIX IIPOLIECCaX U SBICHUSIX.

Bba3zoBble uccienoBareibckue 1eiCTBUS:

YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOIMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHHIA;

NpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMH M MPOBEACHHUIO yYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOI0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3yabTar, (HOopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
HCCJICIOBAHMSI, COCTABIIATh OTUET O MPOJIENIaHHO paboTe.

PatGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMIHBIX BUIOB
1 GOpM TMIPEICTABICHHS, TOTYIaeMYIO0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYIISIpHAs! TUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble MocoOus, pecypcbl HMHTepHeTa), KpPUTUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YU4EOHBIX M MMO3HABATEIHHBIX 33]a4
OTpeNIeNIEHHOr0 TUMa, MPUOOpPETeHHE OMbITa B 00JACTH HCHOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIOJIb30BAHUS PA3TUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpencTaBICHUS
UHPOPMALIMK W WUTFOCTPHPOBATH pEIIacMble 3a/laud HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcciaeloBaTenbCKon
NeSITeTHHOCTH WH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHCTBA U TPAHCTIOPTA
Ha COCTOSTHHE OKPY’KaIOMIel MPUPOIHOHN CpPEJIbI.

KoMMyHUKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBUA:

yMEHHUsl 3agaBaTh BOIpPOCH (B XoJe auanora u (WidM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHLHOMN IEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaToOB BBIMOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);



YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOMW IMO3HABATEIbHON U
HCCJIEIOBATENBCKON NIeATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE yuyéTa
0O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3UIMN (0OCYXICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUA COBMECTHBIX JAEUCTBUM, OIIPEIEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHUE CAMOCTOSITEIBHO ONPENEATh LENINU ACSITENIbHOCTH, INIAHUPOBATh, OCYILECTBIATD,
KOHTPOJIMPOBATh U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIIBHOCTD,

BbIOMpaTh Haubojee 3PPEKTUBHBIC CIIOCOOBI pEIIeHUS Y4YeOHBIX W TO3HABATEIBHBIX
3azad4,

CaMOCTOATENIBHO COCTAaBIATh WJIM KOPPEKTHPOBATh IPEUIOKEHHBIM aIrOpPUTM ACUCTBUUI
IpU BBINOJIHEHUU 33/laHui ¢ Yy4E€TOM MOJIyYEHHUs HOBBIX 3HaHHMM 00 M3ydyaeMbIX OOBEKTax —
BEILECTBAX U PEAKLUSAX,

OLICHUBATh COOTBETCTBHE IIOJYYEHHOrO pe3yJbTara 3asBJICHHOM LI€JM, YMEHUE
HCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 33JIaHUN.

II. [IpegMeTHBIE pe3yIbTATHI:

B cocraBe mnpeaMeTHBIX pPE3yabTATOB IO OCBOCHHIO O0S3aTENbHOTO COAEPIKAHUMA,
YCTAaHOBJICHHOTO JaHHOH (exepanpHOl pabodell MporpaMMoi, BBIIENISIOT: OCBOCHHBIC
oOyyarolMUCs Hay4yHble 3HAHUS, YMEHMS MU CHOCOObI JeHCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHbIX YUYEOHBIX U HOBBIX CHUTYAIIHIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IOHATHUMA: aTOM, MOJEKYJA, XUMUYECKHUM
9JIEMEHT, MPOCTOE BEIECTBO, CJOYKHOE BEIIECTBO, CMeCh (OIHOPOAHAS WU HEOJAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JII XMMHUYECKOro 3JIEMEHTa B COEJIMHEHUHU, MOJIAPHBIA OOBEM,
OKCHJI, KACJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peakuus, Ki1acCUpUKaAIMs pPeaKkLUui: peaklUM COEAMHEHUS, PEaKLUUU pa3ioKeHUs, peakiuu
3aMelleHus], peakiui 0OMEHa, 3K30- U SHAOTEPMUUYECKUE peaKliu, TeII0BOM 3 (eKT peakiu,
SJIPO aToOMa, AJIEKTPOHHBIN CJION aToMma, aTOMHasi OpOUTalb, palnyC aTOMa, XUMHUYECKast CBS3b,
NOJIIpHAsl U HEMOJSIPHAs KOBAJCHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s BelllecTBa (POLIEHTHAs! KOHIIEHTPAlHs) B pacTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHITHUM M TNPUMEHSATh ITH
MOHSITHS ITPH ONTUCAHUU BELLECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY Ul COCTaBJIeHHs (DOPMYJI BELIECTB U ypaBHEHUH
XUMHUYECKHUX PEAKIIU;

ONpeeNsiTh BaJEHTHOCTh AaTOMOB DJJEMEHTOB B OHHApHBIX COEIUHEHHSX, CTENEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAITIC)KHOCTh BEIIECTB K ONpPeIeIEHHOMY
KJlaccy COeAMHEHUH 1o QopMynam, BUJ XUMHUECKOW CBsS3M (KOBaJeHTHAs M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

packpsiBaTh cMbich [lepunonnueckoro 3akona JI. M. MeHnneneeBa: IeMOHCTPUPOBATH
MOHMMAaHNE MEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
ITeproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONKCHIBaTh M  XapakTepu3oBaTh TabnuuHyio Qopmy Ilepuoanueckoit  cucreMsl
XUMHYECKHMX 3JIEMEHTOB: paziinyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manele u OoJblIMe NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOpHIE
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umerotes B tabmune «lleprognueckas cucteMa XUMHYeckux anemMeHToB J[. M. MenaeneeBay ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsn
a1pa, oOlIee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHHE UX 10 3JIEKTPOHHBIM CIIOSM);

KJIacCU(UIUPOBaTh XUMHUYECKUE ODJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA, XUMHUYECKHUE
peakuuu (10 YUCITy U COCTaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3P DEKTY);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX
KJIACCOB, IMOATBEPK/asi OMUCAHUE NPUMEpPAMU MOJIEKYJISPHBIX YPaBHEHHI COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIUM;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTHM OT HMX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHHS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEJIBHYI0 MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEHIECTB, MAacCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHOM JEATEIbHOCTH — aHaju3 M CHUHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEeMaTH3aluio, KiIacCU(PUKAIMIO, BBISIBICHHE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUJI U3yYEHUs CBOMCTB BEIIECTB U XMMUYECKUX PEAKLUN, €CTECTBEHHO-
HayyHble€ METOJbl IO3HAHMUS — HAOJIOJIEHUE, U3MEPEHHE, MOJEIUPOBAHHUE, SKCIEPHUMEHT
(peanbHBIN ¥ MBICJICHHBIN ),

cleoBaTh NPaBWJIaM  IOJIb30BAaHMSI ~XUMHUYECKOM Tocymoil U 1abopaTopHBIM
o0opynoBaHUEM, a TakKkKe IpaBuiIaM oOOpalleHuss C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKLUMSAMU IO BBIIOJIHEHUIO J1a0OpAaTOPHBIX XUMHYECKHUX OIBITOB I10 TMOJYYEHUIOD U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJA W KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENEeNIEHHOM MAacCOBOM JOJIEM PAacTBOPEHHOrO BEIIECTBA, IUIAHUPOBaTh W MPOBOJUTH
XUMUYECKHE DKCIIEPUMEHTHI 110 PACIO3HABAHMIO PACTBOPOB WLIEIOYEH M KHUCIOT C IOMOUIBIO
MHAMKATOPOB (1akMyc, peHondTanert, METUIOPAHK U IPYTHE).

K konmy oOydeHus B 9 kjacce IpeaMETHBIE pe3yibTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKUX IIOHATHM: XMMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, INPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJIECHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIICHMs, XUMHUYECKas peakuus, XUMUYECKas CBs3b,
TEIUIOBON PPEKT peakiyu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
AIIEKTPOJINTUYECKAs] JAMCCOLMAINS, PEaKIHMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKoe
paBHOBecHe, oOpaTHMble U HEOOpaTHMblEe pEeaKLUHUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbIE
peakuuy, OKHCIUTEIb, BOCCTAHOBMUTENb, OKUCICHUE M BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XMMHUYECKasl CBA3b (KOBaJIECHTHAs, MOHHAs, METa/NIN4ecKas), KpUCTalInuecKas
peméTKa, KOppO3Usl METauIOB, CIUIABBI, CKOPOCTh XHMHYECKOW peaKkuuu, IpenesbHO
nonyctumas konueHTpanus [1JIK Bemectna;

WJUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX IIOHATUW M IPUMEHATH OTHU
MIOHATUS IIPU ONMCAHUM BEILECTB U UX NIPEBPALCHUM;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUISl COCTaBJIeHHs (DOPMYJI BELIECTB M ypaBHEHUH
XUMUYECKHUX PEaKLNi;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMHUYECKHX JJIEMEHTOB B COCIMHEHHMSIX
Pa3IMYHOIO COCTaBa, MPHUHAMIEKHOCTh BELIECTB K OINPEACIEHHOMY KIIACCy COCIMHEHMM I10
dbopmynaM, BUJ XUMUYECKON CBSA3M (KOBaJEHTHAsl, HOHHAs, METAIJIMUECKas) B HEOPTaHUUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmylie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COEIMHEHMM, TUIl KPUCTAIUIMYECKON pEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbICi Ilepuonnueckoro 3akoHa JI. M. MenzeneeBa U 1eMOHCTPUPOBATH €r0
NOHMMAaHMe: OIMCBHIBaTh M XapaKTepu3oBaTh TabiuuHyro (opmy I[lepuoanyeckoil cucTembl
XUMHYECKHMX 3JIEMEHTOB: paziinyaTh MOHATUS «TJlaBHas moArpymnmna (A-rpymnmna)» u «noOoudHas
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noarpynna (b-rpynma)», maneie u OoibIIMe NEpUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
UMEIOTCA B MEPHOAMYECKONW TaONMIEe, C YUCIOBBIMH XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOliee YUCIO JIEKTPOHOB U pacHpeesieHe UX
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB AJIEMEHTOB
U UX COCIUHEHUH B Ipelenax MajblX IEPUOJ0B U IJIaBHBIX MOATPYII C YYETOM CTPOECHUS HX
aTOMOB;

KJaccu(uUUpoBaTh XUMHUYECKHE 3JIEMEHThl, HEOPraHWYECKHE BEIIECTBA, XMMUYECKHE
peaknuu (1o YKCIy M COCTaBy y4YacTBYIOIIMX B PEAKLIMHU BEILIECTB, IO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHUIO CTENICHEN OKHCIEHUSI XUMUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OIUCHIBATh) 00IIME U crienU(pUIECKUe XUMUUECKHE CBOMCTBA MPOCTHIX
U CIOXHBIX BEUIECTB, IOATBEPXKAAs OINHUCAHUE NPUMEpPaMH MOJIEKYJSIPHBIX W HMOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIUM;

COCTaBJIAITh YPABHEHUS AJIEKTPOJIUTUYECKOW IUCCOLMALMU KUCJIOT, IIEJIOUueld U CoJieH,
IOJHBbIE M COKpAalIEHHbIE YPaBHEHUS peakuuil HOHHOro OOMEHa, YypaBHEHMs pEaKIMi,
MOATBEP)KJAIOIUX CYIIECTBOBAHUE T'€HETHYECKOM CBA3M MEXKIY BEUIECTBAMM Pa3JIMYHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKUUNA MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa 3THX PeaKLui;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT MX CTPOEHHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3IMYHbIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIeMEHTa 10 (popMyJie COeAMHEHUS], MACCOBYIO JI0JIIO BEIIECTBA B pacTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUY;

coOmonaTh  MpaBWja  TOJB30BAHWS  XUMHUYECKOW TIOCYJOH H  J1a0OpaToOpHBIM
00opy/0BaHUEM, a TaKXKe IIpaBuia 00pallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKHUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3o00pa3HbIX BELIECTB (AMMHUaKa U YIIIEKHCIIOro ra3a);

IPOBOAMTH PEAKLMH, MOJTBEP)KJAIOLINE KAYECTBEHHBIH COCTAB pPA3JIMYHBIX BELIECTB:

pacno3HaBaTh OIBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cUIUKaT-,
cyibdar-, THAPOKCHI-MUOHBI, KATHOHBI aMMOHHS ¥ MOHBl M3YYEHHBIX METaJJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;
IPUMEHSTh OCHOBHBIE ONEpPAlMi MBICIUTEIbHON IE€ATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHUE,
0000111eH1e, cUCTEMaTU3allMI0, BBISIBJICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — NIl U3y4eHUs
CBOMCTB BEUIECTB U XHUMHUYECKUX pEAKIHH, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
Ha0JII0/IeHuE, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIIEHHBIH

Copepxanue Kypca

8 kiace
Ha‘laﬂbﬂble IMNOHATUA U 3aKOHbI XUMHUHU

Tena m BemectBa. CBOMCTBa BEIIECTB. JTAJOHHBIE (PU3WYECKHE CBOWCTBA BEIIECTB.
Marepuansl 1 MaTepuaioBesieHre. Posib XMMUHN B )KHU3HU COBpeMEHHOro olmiectBa. OTHOIIEHHE
oOriecTBa K XUMHUH: XeMopmIns 1 xemopoOusi.

Mertoapl u3yuenuss xumuu. Habmionenuwe. DxcnepumeHT MogaenupoBanue. Mojenu
MaTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azpr. Kunkoctn. TeEpnple BemecTBa. B3auMHbIE INepexoabl MEXIy arperaTHbIMHU
COCTOSTHUSIMU BEIIIECTBA: BO3TOHKA (CyOnuManus) u aecyoirMaliis, KOHJeH calus ¥ uCapeHue,
KpUCTAJIIIN3alUs U IUIaBJICHHE.



dusnyeckue aBiaeHusd. YucTole BENECTBA U CMECU. [ OMOT€HHBIE U TETEPOT€HHBIE CMECH.
Cwmecu razooOpasHble, xuakue u TBEpHbIe. CrocoObl pa3feieHusi cMecel: TEeperoHkKa, Wiu
TUCTWIUISAIMS,  OTCTauBaHue,  (UIbTpPOBAaHWE,  KPUCTAUIM3AIUMsl WM  BbIIApUBaHUE.
Xpomarorpadus. [IlpumMenenue 3Tux cnocob6oB B 1aOOPaTOPHON MPAKTHKE, HA MPOU3BOJICTBE U B
OBITY.

XuMHUYECKHE DBJIEMEHTBl. ATOMBI M MOJEKyabl. IIpocTeie M ClOKHBIE BelIECTBA.
AmoTponus Ha npumepe Kuciaopoaa. OCHOBHbBIE NOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHMSL.
Houbl. BemecTa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHHUSL.

3Haku (CUMBOJIBI) XHMHUYECKUX 3JeMeHTOB. MHQopmanus, KOTOpyI0 HECYyT 3HaKd
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTMSI HAa3BaHUW HEKOTOPBIX XHMHYECKHUX JIJIEMEHTOB.
[Tepnonnueckas Tabnuma xuMmuueckux diaemMeHToB JI. M. MeHnmeneeBa: KOpPOTKOICPUOJAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuoas! u rpynnsl. ['1aBHas u moGoyHast MOATPYHIBI UITH A- U
Bb-rpynmel. OTHOCHUTENBHAS aTOMHAs Macca.

Xumuueckue Qopmynbl. Maaekcsl u koddduuuentsr. OTHOCUTENbHAST MOJEKYJSpHAs
Macca. MaccoBasi 10l XUMHUYECKOI0 3JIEMEHTa B COeqUHEHUH. MHpopmanusa, KOTOpYIO0 HECyT
XUMHUYECKHE (DOPMYIIBIL.

Banentnocts. CtTpykTypHBIE (OpMYIbl. XUMHUYECKHE JJIEMEHTHI C MOCTOSSHHOM |
IIEPEMEHHOI BaJICHTHOCTbIO. BbIBOJ (hopMyiibl coeuHEHHs] MO BajieHTHOcTH. OmnpeneneHue
BaJICHTHOCTH XUMHUYECKOr0o »dJieMeHTa 1o ¢opmyne BemecTtBa. CocTaBieHHE Ha3BaHUUN
COCIMHEHUH, COCTOSIIMX M3 JBYX XHWMHYECKMX DJJIEMEHTOB, II0 BaJIEHTHOCTH. 3aKOH
MIOCTOSIHCTBA COCTAaBa BELIECTB.

XumHuueckue peakiuu. PeareHTsl WM nOpoAykThl peakuuu. [Ipu3Hakm XUMHYECKUX
peakuuid. YcioBus HMX NPOTEKaHUS U MpekpaieHus. Peakuuu ropeHus. DK30T€pPMHUUYECKUE U
AHAO0TEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUUecKue ypaBHeHUsI. COCTaBIEHHE XUMHUYECKUX
ypaBHeHu. UHpOpMaIus, KOTOpY0 HECET XUMUYECKOE ypaBHEHUE.

Knaccugukanus XMMHUYECKUX peakIUil M0 COCTaBy M YHCIY PEareHTOB U MPOJIYKTOB.
Tunbl XUMUYECKHX peakuui. Peakimuu coeinHeHMs, pa3jioXKeHHUs, 3aMelleHUs U oOMeHa.
KaranuzaTops! u kaTanus.

JleMoHCTpALUK.
e Komnekuus matepuaioB U U3AEIUN U3 HUX.
e Mopenu, ucnonb3yeMble Ha ypokax (pU3uky, OM0IO0ruM U reorpaduu.
e OObBEMHBIE U HIAPOCTEPHKHEBBIE MOJIEIN HEKOTOPHIX XUMUYECKHUX BEILIECTB.
e Mopenu KpUCTAIUIMUECKUX PELIETOK.
e (CobOupanue nmpubopa JyIsi MOTYyUEHHUS ra3a U MPOBEPKA €ro Ha TePMETUYHOCTb.
e Bo3sronka cyxoro napa, noja Wi HadTaauHa.
e ArperaTHbl€ COCTOSIHUS BOJIBI.
e Paszgenenue 1ByX HECMENIMBAIOIINXCS KHUIKOCTEH C MOMOIIBIO JEUTEIbHON BOPOHKH.
e JlucTrimsaTop u ero padbora.
e VYcraHoBKa 1 puiabTpoBaHus U €€ paboTa.
e VYcraHOBKa /s BeIIapuBaHUs U e€ padora.
e Komnexius ObITOBBIX TPUOOPOB A (GUIBTPOBAHUS BO3AYXa.
e Paszgenenue kpacsiiero BemiecTa promacrepa ¢ MOMOIIbI0 OyMaxHOU Xpomatorpaduu.
e Mojenu aJuIOTPONHBIX MOAU(UKALIUN Yriepoaa U cephl.
e [lomyuenue o30Ha.
e Tloprperst M. SI. Bepuemnyca u JI. . Mennerneesa.
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e KopoTkoneproaHslii 1 AJIWHHONEPUOAHBIA BapuaHThl Ilepuognyeckoit cuctemsr 1. U.
Menpeneena
e KoHcTpynpoBanue mapocTepKHEBbIX MOJIEIIEH MOJIEKYII.
e Amnnapar Kunna.
e Paznoxenune 6uxpomara aMMOHHSL.
e ['openue cepbl 1 MarHUEBOM JICHTHI.
e [loptpetrsl M. B. JlomonocoBa u A. JI. JlaByasne.
e  OnbITHl, WIUTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MAaCChl BEIIECTB.
e Topenue docdopa, pacTBOpeHHE TMPOAYKTa TOPEHUS B BOJAE M HCCIEIOBAaHUE
MIOJIyYEHHOT'0 pacTBOpa JIAKMYCOM.
e  BzaumonelcTBHE COISHON KUCIOTHI C IUHKOM.
e [lonyuyenue ruapoxcuaa meau(Il) u ero pasnoxxkenue npu HarpeBaHUU.
JlaGopaTopHbIe ONbITHI.
. O3HaKOMJIEHHE C KOJUICKITUEH JTab0paTOPHOM IMOCYIbI.
. [IpoBepka mpubopa 1JIs MOTydIeHHUs Ta30B Ha TCPMETUIHOCTD.
. O3HakoMJIEeHHE C MUHEpaJlaMu, 00pa3yIOLUMU TPaHUT.
. [lpuroToBnenue reTeporeHHoN cMecu MOPOILKOB CEPhI U JKeJle3a U UX pa3JIeIeHUE.
. BzanmonieiictBre pacTBOPOB XJIOPUAOB M HOAUAOB KaJIKs C pAaCTBOPOM HHUTpaTa cepedpa.
. [lonyuenune runpokcua menu(Il) u ero B3auMoIelicTBUE C CEPHON KHCIOTOM.
. BsaumopeiicTBue pacTBOpa cojibl ¢ KUCIOTOM.

0N N L AW N —

. IlpoBepka 3akoHa COXpaHEHHsS MAacChl BEIIECCTB Ha NMPUMEPE B3aMMOACUCTBHS MIEIOYU U
KHCJIOTHI.

9. [IpoBepka 3aKOHA COXpPAHEHUSI MACChI BEIIECTB Ha TIPUMEPE B3aUMOICHCTBHS IIEIOYN U COJTU
xkenesza (I10).

10. Pa3znoxkeHue mepokcuaa BoJIOpoJa ¢ moMolibio okcuaa mapranna (IV). 11.3amemenue
KeJIe30M MM B METHOM KYIIOpOCe.

IIpakTHyeckue padorTsbl.

1. 3HakoMCTBO ¢ JabopaTOpHBIM 00opyaoBaHueM. [IpaBuiia TeXHUKN O€30MIaCHOCTH MpHU paboTe
B KaOuHeTe XxuMuu. Hekotopbie BUABI padoT.

2. Ananu3 noussl (aHanor paboTel «OYrcTKa TOBAPEHHON COTINY).

Baxneiimmue NPpEeACTABUTEC/IN HEOPraHUYECCKUX BEIIECTB. KoaundecTBeHHbIE OTHOIIEHHS B
XMMHAHN
Cocras Bo3ayxa. [TonsTre 06 o0beMHOM 1071e () KOMIOHEHTa MPUPOIHON Ta30BOM CMECH
— Bo3ayxa. Pacuer oObeMa KOMIIOHEHTa Ta30BOM CMecH 10 €ro 00beMHOM /10J1e 1 HA00O0pOT.
Kucnopoa. O3on. Ionyuenue kucnopona. Cobupanue u pacrno3HaBaHHE KUCIOPOAA.
XUMHUECKUE CBOMCTBA KUCIOPOAA: B3aUMOJICHCTBHE C METAITIaMH, HEMETAJIJIAMU U CIIOKHBIMHU
BeuiecTBamu. [Ipumenenue kucnopona. KpyroBopot kucioposia B mpupo/ie.
Oxkcuapl. OOpazoBaHue Ha3BaHWUW OKCHAOB MO uUx (popmynam. CoctaBieHue GopMy
OKCHJOB MO uX Ha3paHuaM. Kiaccudukanuss okcuaoB: coseodpasyronie (OCHOBHBIE,
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KUCIIOTHBIE, amM(oTepHble) U HecojeoOpasyromue. Homenknarypa okcumoB. Du3nueckue u
XHMHYECKHE CBOMCTBA OKCUIOB. [lomyueHne okCuaoB.

TennoBoii 3¢ hekT XUMUUECKOi peakiy, TePMOXUMHUYECKIE YPaBHEHHUS, K30~ U
SHIOTEPMHUUYECKHE peakuu. TOIMBO: yroyib U MEeTaH. 3arps3HEHNE BO3/1yXa, YCUICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon B npupozae. dusnyeckrne u XUuMUYECKHE CBOMCTBA BOJOPOAA, €r0 MOJYYEHHUE U
IIPUMEHEHUE.

Kucnotsl, ux coctaB u ux knaccudukanus. Manukaropel. Tabiuia pacTBOPUMOCTH.
ConsiHast ¥ cepHast KMCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHus. PacTBopumocTs coseit B Boze. [IpencraBurenu cosei:
XJIOpUJ HATpusi, KapOoHAT HATpus, pocdar KaabIHA.

[Tocrosunas ABoraapo. KonnuectBo BeniectBa. Mosib. Mosisipaas macca. Kpataeie
€MHULbI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MUJIJIMMOJIb U KUWJIOMOJIb, MHUJIJTUMOJISIPHAS U
KWJIOMOJISIPHAsI MacChl BELLIECTBA.

PacueTsl ¢ uCIOIB30BaAHNEM MOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAS MACCay,
«IOCTOSTHHAS ABOTAIPO».

3akoH ABoraapo. MossipHblil 00beM ra3000pa3HbIX BemecTB. OTHOCUTEIbHAS
IJIOTHOCTB OJIHOTO ra3a o Apyromy.

KpaTtHbie e TMHHIIBI I3MEPEHUS — MUJUTUMOJIIPHBIA U KHJIOMOJIIPHBIA 00BEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ uCIOIB30BaAHNEM MOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAS MACCa»,
«MOJISIPHBIN 00bEM ra30By, «IOCTOSHHAsA ABOTaIPO».

PacueTsl ¢ uCcIOIB30BaHNEM MOHITHI «KOJIUYECTBO BEIIECTBAY, «MOJIIPHAS MACCa»,
«MOJISIPHBIN 00bEM Ta30B», «UUCIO ABOTAIPO».

dusnueckue cBoicTBa BoAbl. Boaa kak pactsoputens. PactBopsl. HacsieHnHble u
HEHACBIIICHHBIE PACTBOPHI. PaCTBOPUMOCTH BEIIECTB B BOJE. MaccoBast 1015 BELIECTBA B
pacTBope. XuMHUYECKHe CBOIcTBa BOJbl. OCHOBaHUs. Posib pacTBOpPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopot BojibI B mpupojie. 3arpsi3HeHNe MPUPOAHBIX BoA. OXpaHa U OYMCTKA
MPUPOTHBIX BOJI.

OcHoBaHnusl, ux coctas. PacTBOpUMOCTh OCHOBaHUH B BoJie. MI3MeHEHNE OKpacKu
WHJIUKATOPOB B 1IeJIOYHOM cpene. [IpeacTaBureny menoden: rTupoKCUabl HATPUs, Kaaus U
KaJIbLIMSL.

PactBoputens u pactBopéHHoe BeniecTBo. PacTtBopsl. PacTBopenue. ['maparsr.
MaccoBas 105151 paCTBOPEHHOTO BELIECTBA. PacyueTsl, CBsI3aHHBIE C UCIIOJIb30BAaHUEM ITOHATHUS
«MaccoBas J0Js1 PACTBOPEHHOIO BEILIECTBAY.

JdemoHcTpanmu.

e OmnpeneneHne cofepKaHus KUCIOPOIA B BO3AYXE.
e [lonydenue KucIOpoaa pazioKEeHUEM NIEPMAHTaHATA KaJIUsI M TIEPOKCHJIa BOAOPO/A.
e (CoOupaHue METOJIOM BBITECHEHHS BO3AyXa U BOJBI.
e Pacno3naBaHue KuCIOpOIA.
e T'openue maruus, >xesnesa, yris, cepsl U Gpocopa B KUCIOPOIE.
e Komieknusi OKCUI0B
e [lonydyenue, coOupaHue 1 pacrio3HaBaHHUE BOAOPOA.
e ['openue Bogopoa.
e BsaumoneiictBue Bomoponaa ¢ okcuaom meau (I1).
e Komnekus MUHEpaIbHBIX KHCIIOT.
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e [IpaBuno pazbaBieHUs CepOM KUCIOTHI.
e Komeknusa coien.
e Talnuua pacTBOPUMOCTH OCHOBAHHI, KUCIIOT U COJIEH B BOJIE.
e HekoTopbie MeTalIbl, HEMETAILIBI U COEAMHEHUS KOJTUYECTBOM BEIIECTBA B 1 MOJIb.
e Mogenbs MoJsipHOTO 00beMa ra3000pa3HbIX BEUIECTB.
e Komleknus OCHOBaHUI
JlaGopaTopHbIe ONbITHI.
12. [TomyTHEHHE U3BECTKOBOM BOJIbI ITPU MPOMYCKAHUM YIJIEKUCIIOTO Tasa.
13. [TonydyeHue BOOPO/Ia B3aUMOICCTBUEM IIMHKA U COJISTHOM KUCJIOTHI.
14. Pacnio3HaBaHue KUCIOT UHIUKATOPAMHU.
15. 3meHeHue OKpacKy HHIUKATOPOB B IIEIOYHON CpeJie.
16. OzHakomieHMe C IpenaparaMyd JOMAalllHEd WM IIKOJbHOW alTedKu — pacTBOpaMu
IIEPOKCHUA BOJOPOJIa, CHUPTOBOM HACTOMKH MOJA U HAIIATBIPHOIO CIIUPTA.
IIpakTnyeckne padoThbl.
3. [lomyuenue, cobupanue u pacro3HaBaHUe KUCIOPO/a.
4. Ilony4yenue, coOupanue u pacro3HaBaHUE BOJIOPO/A.
5. IlpuroTroBiieHHE pacTBOPOB COJIEH C X 3aJJaHHOW MacCOBOM JOJICH.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUI

O6o0menne cBeaeHWd 00 OKCHAAX, WX KiIacCH(UKAIMKM, HAa3BaHUAX M CBOWCTBAX.
CrocoO0bI MOTy4eHHs OKCHIIOB

OcHoBanusl, UX Ki1accuuKaiys, Ha3BaHUS ¥ CBOWCTBA. B3anmMopeicTBHE ¢ KHCIOTAMH,
KUCIIOTHBIMH OKCHUJAMU M COJIAMU. Pasno’keHue HepacTBOPUMBIX oOcHOBaHUM. CrocoObl
MOJIyYEHHUS] OCHOBAHMIA.

Kucnotsl, ux knaccudukanuss u HazBaHusa. OOmIMEe XMMHUYECKHUE CBOMCTBA KHCIOT.
B3auMopeiicTBue KHCIOT C METalIaMU. ODJIEKTPOXUMHUYECKUU PAJ HANpPsHKEHUH METalloB.
B3anmopeiicTBue KHUCIOT C OKCHUJIaMU METAJIOB. B3anMojeiicTBUe KHUCIOT C OCHOBaHUSIMU —
peakuus HeWTpanuzauuu. B3aumopeiictBue kucior ¢ conamu. [lonyueHne 0€CKUCIOPOAHBIX U
KHCIJIOPOJICOACPKAIINX KUCIIOT.

Comn, ux xknaccudukamus W CBOWMCTBAa. B3ammopelcTBue coeil ¢ MeTaiamH,
0COOCHHOCTH 3TUX peakuuid. BzanmopeiicTBue coneit ¢ ConsIMH.

I'eneTnueckue psiapl MeTamia M HeMerayuia. ['eHeTudeckas CBS3b MEXKIY KilaccamH
HEOPraHUYECKHUX BEIECTB.

JlabopaTopHbIie ONBITHI.

17. B3aumoaeicTBrE OKCH/IA KaIbLUSI C BOAOM.

18. [TomyTHEHHE U3BECTKOBOM BOJIBI.

19. Peakius HeUTpaM3anuu.

20. [Momyuenue runpoxcuaa meau (I11) u ero B3anmoenicTBre ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau (II) mpu HarpeBanum.
22. BzauMopeicTBHE KUCIOT C METAJIJIaMHU.

23. BzauMopeicTBrE KUCIOT C COJISIMHU.

24. O3HaKOMJIEHHUE C KOJIJIEKLIMEH coeil.

25. Bzaumopeiicteue cynbdata meau (II) ¢ xemnesom.
26. BzauMopeicTBre COJIEN € COJISIMHU.

27. I'eneTndeckas CBA3b HAa IPUMEPE COCAMHEHUN MEU.
IIpakTuyeckue padoTnl
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6. Perienne sKkcriepiMEeHTaIbHBIX 3a7a4.
Iepuoauueckuii 3axon u [lepuoanyeckas cucrema xXumuuyeckux jiemenTon JI.U.
MenpeJieeBa 4 CTPOCHHE aTOMAa

EcrecTBeHHBIE ceMeCTBA XMMHUUYECKUX 3JIEMEHTOB: LIEJIOYHBIE U IIEIOYHO3EMEIIbHbIE
MeTaJlJIbl, TAJIOTeHbl, MHEPTHBIE (OaropoHbie) ra3pl. AMQOTEpHOCTh. AM(MOTEpHBIE OKCHABI U
rugpokcuabl. KoMIIEKCHBIE COMN.

Otkpeitne Jl. WM. MennaeneeBbiMm [Tepuonnueckoro 3akoHa M CO3JaHHE UM
[leproanueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

ATtombl Kak (hopMa CyIIECTBOBAHHS XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIC CBEICHUS O
CTpoeHHH aToMOB. Jloka3aTenbcTBa CIOKHOCTH CTpoeHHs aTtomoB. OmbiTel Pesepdopra.
[InaneTapHast MOJIeab CTPOEHHUS ATOMA.

CocraB aTOMHBIX SA€p: NPOTOHBL, HEUTPOHBL. OTHOCHUTENBHAs AaTOMHAas Macca.
B3auMoCBA3b NOHATUHN «IIPOTOHY», KHEUTPOH», KOTHOCUTEIIbHASA aTOMHAsI Maccay.

Mukpomup. OnekTpoHbl. CTpoeHue 5JIEKTPOHHBIX YpPOBHEH AaTOMOB XHUMHYECKUX
aneMeHToB NeNe 1-20. TIoHsiTHE O 3aBEpPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuit cmbicn cuMBonuku Ilepuoanueckoit cucrembl. CoBpeMeHHas
¢dopmynupoBka Ilepmonnueckoro 3akoHa. 3aKOHOMEPHOCTM W3MEHEHMsI paauyca aToOMOB
XUMUYECKUX BJEMEHTOB, METAUIMYECKMX M HEMETa/NIMYECKHX CBOMCTB MO TIpynmnam u
MEPHOJIaM.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — y4€HbIi U TpaKIaHUH.

V3MeHeHHsT CBOWCTB JJIEMEHTOB B IEpHOJaX M Trpynmnax, Kak (yHKIHUS CTPOCHHUs
3JIEKTPOHHBIX 000JI0UEK ATOMOB.

XapakTepucTuKa 3JIEMEHTAa-MeTajla M 3JIEMEHTAa-HeMeTajla 10 HX IOJIOKEHUIO B
Ilepnonnueckoi cucreMe xuMuyeckux iemeHToB /. 1. Menneneesa.

JdemMoHCcTpaumu.
e Paznuunbie popmbl TAOIUI] TEPUOTUIECKON CUCTEMBI.
e  MogenupoBanue nocrpoenus llepuoanueckou cucremsl 1. 1. Menneneesa.
e Mopenu aTOMOB XUMHUYECKUX JIEMEHTOB.
e Mopenu aTOMOB 3J1eMeHTOB 1—3-T0 MepHoI0B
JlabopaTopHble ONBITHI.
28. [lomyyenue ampoTEpPHOTO TUAPOKCHIA U UCCIIEAOBAHUE €TI0 CBOMCTB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHHA

Honnas xumudeckasi cBsizb. MOHBI, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HEMETAJIJIOB.
Cxembl 00pa3oBaHMsI MOHHOM CBSI3U Uil OMHApHBIX coeluHeHUH. MoHHBIE KpHCTalIndecKue
peméTky U (U3NYECKUe CBOMCTBA BELIECTB C 3TUM THNOM peméTok. [Tonsatue o GpopmynpHOM
€JIMHULIE BEIECTBA.

KoBanentHast xumuueckasi cBsi3b. DJIEKTPOHHbIE U CTPYKTypHble (opMyinbl. [Tonstue o
BajieHTHOCTH. KoBasneHTHas HenossipHast cBs3b. CxeMbl 00pa3oBaHUs KOBAJECHTHOW CBSI3U JJIS
OMHapHBIX coeqUHEHUH. MoekynspHble U aTOMHbIE KPUCTAJUIMYECKUE PEIIETKH, U CBOMCTBA
BEILECTB C TUM THUIIOM PEIIETOK.

ONeKTpOOTpUIATENBHOCTh. Psn  anekTpoorpunarensbHoctd. KoBaneHTHas mnossipHast
XUMH4eckast cBs3b. JJunons. Cxembl 00pa3oBaHMs KOBaJIEHTHON MOJSIPHON CBS3M Ul OMHAPHBIX
COCIMHEHUN. MOJEKyISIpHBIE U aTOMHBIE KPUCTAUIMYECKUE PELIETKH, U CBOMCTBA BELIECTB C
JTUM THUIIOM PEIIETOK.
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Meramnueckass XUMHYECKash CBSI3b M METaUIMUECKas KPUCTALIMYECKas pelIETka.
CBolicTBa BELIECTB C 3TUM TUIIOM PEIIETOK. EnnHas nmpupoaa XUMUYECKUX CBS3EH.
Crenenb okucieHus. CpaBHEHHE CTENIEHU OKHUCIICHUS U BajeHTHOCTH. [IpaBuiia pacuéra
CTEeMNeHel OKUCIeHHUS 110 PopMyIaM XUMUYECKUX COeTMHEHUH.
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CTENEeHed OKUCICHMS IS
AIIEMEHTOB, O0Opa3yIoOUIMX BEIIECTBA pPa3HBIX KiaccoB. Peaknuum wuoHHOro oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakiuu. OKUCIUTENb U BOCCTAHOBMUTENb, OKHCIEHUE U
BoccTaHOBJeHHE. (COCTaBIE€HUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKLUui
METOJIOM 3JICKTPOHHOTO OayiaHca.
JdemMoHCcTpaumu.
e Buneopparments! u cnaiiapl «MloHHAsS XUMHYECKas! CBSI3b.
e  Koutekius BEemEeCTB ¢ MOHHOM XUMUYECKON CBA3BIO.
e Moenu HOHHBIX KPUCTAININYECKUX PEIIETOK.
e Buneodpparments! u cnaiinpl «KoBaeHTHAs XUMUYECKask CBS3bY.
e Komiekuus BelecTB MOJIEKYJISIPHOIO U @aTOMHOTO CTPOEHHUS.
e Moenu MOJIEKYJISIPHBIX U @TOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
e Buneodparments! u crnaiiipl «MeTamTndecKas XMMUIecKas CBSI3b».
e Komnexnus «MeTajibl U CIUIaBbI».
e BzaumojeicTBUE ITUHKA C CEPOM, COJISTHOM KUCIO0TOH, Xaopuaom meau (II).
e [‘opeHue maruus.
e B3saumozelcTBUE XJIIOPHOM U CEPOBOJOPOAHON BOJBI.
JlabopaTopHble ONBITHI.
29. HM3roTtoBieHHe MOJENH, WILTHOCTPUPYIOLIEH CBOMCTBA METAJUTMUYECKOM CBSA3H

9 kjaacc
BelecTBO ¥ XMMHUYeCKas peakIus

Ilepuonuueckuin 3akoH. llepmoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, KM, KaIblUsd U HMX COCAMHEHU B COOTBETCTBHH C
MOJI0KEHUEM AJIEMEHTOB B [leproinueckoi cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEUIETOK,
3aBHCUMOCTb CBOMCTB BEIIECTBA OT THUMNA KPUCTAJUIMYECKONW PEIETKM M BHUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KJIACCAM HEOPraHMYECKUX COECAUHEHUM, N€HETHYECKas
CBSI3b HEOPTaHMYECKHUX BEIIIECTB.

O06o01IeHre cBeIeHUu 0 XUMHUECKUX peaknusax. Kmaccudukaus XuMUIeCKIX peakini
M0 Pa3IUYHBIM OCHOBAHHUSAM: COCTaBY M YHCIY pearupyrolmx H 00pa3yroIIUXCs BEIIECTB,
TerioBoMy 3¢G(deKTy, HampaBleHUIO, W3MEHEHUIO CTENEeHEeW OKUCICHHS DJIEMEHTOB,
00pa3yromumx pearupyromniie BenecTsa, ¢pase, NCIoIb30BaHUI0 KaTaln3aTopa.

[lonsaTHe O cKOpOCTM XHMMHUYECKOW peakuuu. DakToppl, BIUAOIIAE Ha CKOPOCTbH
XAMHYECKUX PEaKIUi: MPUpOJA pPEarrpyrollnxX BEHIECTB, WX KOHIIEHTpalus, TeMmIepaTypa,
IJIOIaJb CONMPUKOCHOBEHMS, Hainuuve Karanuszatopa. Karamus. I[loHsATHE O XMMHUYECKOM
PaBHOBECHUH.

JleMoHCTpaL UK.
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e (O3HaKoMJIEHHUE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJUIOB.
e (O3HakoOMIIEHHE C KOJUJICKIIMAMHU OKCHJIOB, KMCIIOT M COJICH.
e 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOHN peaKIuu OT MPUPOJIbl pearupyroiux BEIECTB.
e 3aBUCHUMOCTb CKOPOCTH XUMHYECKOM pEaKIUH OT KOHIEHTPALUU pPearupyrommmx
BEILIECTB.
e 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakiuud OT IUJIOMAAH CONPUKOCHOBEHHUS
pearupyromux BeUIeCTB (KKUISIIUN CION»).
e 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEakIuu OT TEeMIIepaTypbl pearupyroumx
BEIIECTB.
JlabopaTopHble ONBITHI.
1. B3aumopeiicTBue aMMHaKa U XJIOPOBOOPO/Ia.
2. Peakuus HeHTpanu3auuu.
3. HaGmoienue TemioBoro 3pQexra peakuuu HeuTpaan3alyi.
4. BzanmojelicTBre cepHOM KHCIOTHI ¢ okcuioM meau (II).
5. Paznosxenue nepokcuaa BOAOPO/Ia C MOMOIIBIO KaTajaa3bl KapTodens
6. 3aBHCUMOCTbH CKOPOCTH XMMHYECKON peakiMy OT MPUPOABl PEarupyrOIINX BEIIECTB Ha
npuMepe B3auMOICHCTBUS PACTBOPOB THOCY/Ib(aTa HATPHUS U XJopuaa 6apus, THOCYIb(haTa
HATPHS U COJITHON KHUCIIOTHI.
7. 3aBUCUMOCTH CKOPOCTH XMUMHUUYECKOU PEAKIIMK OT IPUPOIbI METAIIIIOB MPU UX
B3aWMO/JICVCTBUH C COJITHOM KHUCIIOTOM.
8. 3aBUCUMOCTbH CKOPOCTU XUMUYECKON PEakluu OT MPUPOABI KUCIOT MPU B3aUMOJACHCTBUU UX C
JKEJIE30M.
9. 3aBHCUMOCTbH CKOPOCTH XMMHYECKON PEaKIMK OT TEMIIEPaTypHhI.
10.3aBUCUMOCTH CKOPOCTU XMMHUYECKON peaKIMi OT KOHLIEHTPALIUH.
11. 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakliiy OT IJIOUIaId COMPUKOCHOBEHUS
pearupyromux BeuecTB.
12. 3aBUCUMOCTBH CKOPOCTH XUMUYECKON PEaKIMU OT KaTaanu3aropa.

XuMH4YeCKHe Peaklii B PACTBOPAX AJIEKTPOJIUTOB

[Tonsitie 00 DSIEKTPOIUTHYECKON TUCCOIMAIUU. JIEKTPOJIUTHI U HEIIEKTPOJIHTHI.
MexanusM  auccolManui  SJIEKTPOJMTOB €  PAa3IMYHBIM  XapakTepoM cBsa3u. (CTemneHb
AIIEKTPONUTUYECKON Auccorualii. CHUIbHBIE U CIa0ble DIEKTPOIIUTHI.

OcCHOBHBIE TIOJNIOKEHHUSI TEOPUU DJICKTPOIUTUYECKOW auccormaiuu. Kraccudukarus
HMOHOB M MX CBOMCTBA. KHCIOTHI, OCHOBAaHUS U COJIM KakK IEKTPonuThl. VX kimaccudukanus u
JIHCCOIHAIS.

OO6mme XMMHYECKHE CBOMCTBA  KHUCJIOT: W3MEHEHHE OKpPACKM  HWHIUKATOPOB,
B3aUMOJICICTBHE C MeETa/UlaMH, OKCHJaMH ¥ THIPOKCHIAMH METAUIOB H  COJISIMHU.
MonekynspHble ¥ HOHHBIE (TIOJHBIE U COKPAIEHHBIE) YPaBHEHUS PeaKIMi. XUMUYECKUH CMBICIT
COKpalIEHHBIX ypaBHEHUI. YCIIOBUS MPOTEKAHMS PEAKIUN MEXAY SJIEKTPOJIUTAMU JI0 KOHIIA.
Psag akTHBHOCTH METaJLIOB.

OO0uIue XUMHYECKHE CBOMCTBA IIEIOYCH: B3aMMOJECHCTBHE C KHCIOTAaMH, OKCHIAMHU
HEMeTaIoB, cojsMu. OOmmMe XHMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAHUIL:
B3aUMOJICHCTBUE C KUCITOTAMH, PA3JIOKEHUE TIPH HarPeBaHUU.

OO0mme XWMHUYECKHE CBOWMCTBA CPEIHUX COJIEH: B3aUMOJCHCTBHE C KHCJIOTAMH,
IIeI09aMH, COJISIMH M MeTaulaMH. B3auMoieficTBHE KHUCIIBIX COJICH CO MIESIIOUYaMH.

16



I'uaponns, kak 0OMEHHOE B3aMMOJEHCTBHE COJIe ¢ BOJOW. ['MApOIN3 conM CHIBHOTO
OCHOBaHUS U c1ab0¥ KUCIOTHL. [ maponm3 conu c1aboro oCHOBaHUS U CHUIIbHOM KucioThl. [1Ikana
pH.

CBoiicTBa KUCJIOT, OCHOBAaHUMN, OKCHJIOB U COJIE B CBETE TEOPUHU SIIEKTPOJIUTHYECKOU
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

JemMoHCTpanmu.
e licnpiTaHue BEMIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOIHOCTD
e 3aBUCUMOCTb JIEKTPOIPOBOIHOCTH YKCYCHOM KHCIIOTHI OT KOHIIEHTpAIUH.
e J[BUKEHHUE OKPAILICEHHBIX HOHOB B 3JIEKTPUUYECKOM T10JIe
e OmnpeneneHue xapakTepa cpebl B pacTBOpax COJei.
JlabopaTopHble ONBITHI.
13. Jluccoumanus ciadbIX IEKTPOIMTOB HA IPUMEPE YKCYCHOUW KUCIIOTHI.
14. '3ameHeHue OKpacKy MHIUKATOPOB B KUCIOTHOM Cpejie.
15.Peakuus HeUTpaau3aluyu pacTBOpa MEIOUN Pa3IMYHBIMUA KUCIOTaMU.
16. ITonyuenune runpoxcuaa meau(1l) u ero B3aumoielicTBrE ¢ pa3IUYHBIMU KACIOTAMH.
17. BzaumoieiicTBHE CHIIBHBIX KUCIOT ¢ okcuaoM meau(1l).
18-20. B3aumopeiicTBie KUCIOT ¢ METaJlJIaMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. [lony4yeHue CTyIHA KPEMHUEBOM KHUCIIOTBHI.
23. KauecTBeHHas peakius Ha XJIOPHU/I- WU CYJIb(aT-HOHBI
24. I3meHeHne OKpacKy MHIUKATOPOB B IIEJIOYHON CpeJIe.
25. BzaumopeicTBHE LIENI0UEN C YIJIEKUCIIBIM ra3oM.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. llonyuyenue ruapokcuaa meau(Il) u ero paznoxenue.
28. BzauMopeicTBrue KapOOHATOB ¢ KUCIIOTAMH.
29. Ilonyuyenue ruapokcua sxenesa(Ill).
30. B3aumoneiictBue xene3a ¢ pactBopoM cyibdara meau(ll)
IIpakTuyeckue paéoTsl
1. CBolicTBa KUCIOT, OCHOBaHM, OKCUIOB U COJIEH B CBETE TEOPUU DIIEKTPOIUTHUECKON
JIUCCOITUAIINY U OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIINiA
HeMmeTasibl M MX coeTUHEHUSI

CrpoeHue aTOMOB HEMETANIOB M UX mojoxeHue B llepuonuueckoit cucreme. Psin
ANEKTPOOTpHULATENIbHOCTU. KpHucTanmnyeckue peméTku HEMETalIOB — MPOCThIX BELIECTB.
Annotponus u e€ npuuuHbl. PU3NYecKue CBOMCTBa HeMeTaoB. O01IMe XMMHYECKHe CBOHCTBA
HEMETAJUIOB: OKUCIHUTENIbHBIE 1 BOCCTAHOBUTENIbHBIE.

lanorensl, cTpoeHWe HUX aTOMOB M MoJieKyd. Pu3nueckue MU XMMHYECKHE CBOWCTBA
TaJIOT€HOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB TaJIOTEHOB B 3aBHCHMOCTH OT MX TOJIOKEHUS
B [lepnonnueckoii cucrteMe. Haxox1eHHEe TAJIOT€HOB B MPUPOJAE U UX MOJy4YeHUE. 3HAYCHHUE U
MIPUMEHEHNE TAJIOTCHOB.

l"ajloreHOBOIOPOZIBI WM COOTBETCTBYIOIIME WM  KHUCIOTHI: TUJIAaBUKOBAas, COJISTHAs,
OpomoBoJOpoIHasi, WOAOBOAOpoaHas. ['amoreHuapl. KauecTBeHHBIE peaklUM HA TaJOTEHUI-
noHbl. [I[puMeHeHne coeIMHEHNH TalOTeHOB U UX OMOJIOTUYECKAs POJIb.

O6mas xapakrepuctuka >nemMeHToB VI A — rpymnmel. Cepa B mpupojie U e€ moiaydeHue.
AmnotponHele MoauduKaMK cepbl W WX CBOHCTBA. XHMHUYECKHE CBOMCTBa cepbl U €€
MpUMEHEHHE.
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CepoBOJOpOZI: CTPOCHHE MOJEKYNbI, (U3MYECKHEe U XUMHYECKHE, TOJIyYeHHEe U
3Hauenne. CepoBogopoanas kuciaota. Cynbduabl 1 ux 3HaueHue. JIroMmuHOPOPHI.

Oxkcun cepoi(IV), cepuucras kuciora, cynbhuThl. KauecTBeHHas peakuus Ha CyabpuT-
HOH.

Oxcun cepol(VI), cepnas kwucnora, cyiabdarel. Kpuctammorumpartel. KadecTBeHHas
peaknus Ha cynb(haT-HoH.

CepHas KuCIOTa — CUIILHBIN 3JIeKTposinT. CBOICTBA pa30aBlieHHONW CEpHOW KHUCIOTHI, KaK
TUIIMYHOW KHUCIIOTBHI: B3aUMOJICHCTBHE C METallaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIAMH,
OCHOBAaHMSAMHU M aM(OTEPHBIMU THAPOKCHIAMH, coyisiMu. KauecTBeHHas peakuus Ha Cyibdar-
HOH.

OO0mas xapakTepucTuka 3JeMeHTOB VA rpynmnbl. A30T, CTpOEHHE aTOMa M MOJIEKYJIbI.
Ousnyeckue M XHUMHUYECKHE CBOMCTBA M NpPUMEHEHHE a30Ta. A30T B MPUPOJE U €ro
Ounosoruveckas polib.

AMMHaK, CTpO€HHE MOJIEKYJIBI U (PU3NYECKHE CBOWCTBA. AMMHUAYHAs BOJIA, HAIATHIPHBIN
CHHPT, THAPAT aMMHaKa. JJOHOPHO-aKIeNTOPHBIA MEXaHH3M 00pa30BaHMsS KaTHOHA aMMOHWSL.
BoccranoBurenbHble cBoiicTBa amvuaka. Coinm aMMOHUS M UX HpuMeHeHue. KauectBeHHas
peaxIysi Ha KaTHOH AaMMOHHSI.

Oxkcuapl a30Ta: HECOJICOOPA3YIONIME WM KUCIOTHBIC. A30THCTasi KHCIOTAa U HUTPUTHI.
A3OTHas KUCJ0Ta, €€ MoJlyueHue U cBoricTBa. HUuTpaThi.

®octop, crpoenue atoma u amwnorponus. Pochuasl. Dochun. Oxcun pochopa(V) u
oprodochopnas kucnora. Pocharel. Dochopusie ynodperus. MHCEKTULIHIBI.

OO6miast xapakTepucTuka 31eMeHTOB [V A- rpymmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB,
IPOCTHIX BEIIECTB U COCAMHEHUI B 3aBUCUMOCTH OT IOJIOKEHUS 2J1eMeHTOB B [lepuoamueckoii
cucreMe. YTriepoa. AJIOTPONTHbIE MOAU(PHUKAINU: anMa3, TpaduT. AMOPGHBINA yriIepoa U ero
copTra: caXa, aKTHBHUPOBAaHHBIA yroyb. AJcopOmus. XWUMHYECKHE CBOWCTBA yIiepoja.
Kokcoxumuueckoe npous3BoACTBO U ero npoaykius. Kapouas.

Oxcun yraepona(Ill): cTpoeHune Mosekynbl, MojlyueHHe U ero cBoictBa. Okcua
yraepona(IV): crpoeHue Mosekyinbl, MOJlyueHHE | ero cBoiicTBa. YrosbHas kucnota. Comnu
YTOJIbHOW KUCIOTHI: KapOOHATHI M THAPOKapOoOHaThl. TexHuueckas v MuIleBas coaa.

Heoprannueckue M opraHMYeCKHE BeLIeCTBA. YTJIEBOJIOPOJbl. XMMUYECKOE CTPOCHHE
OpPraHUYECKUX BEIIECTB, KaK MOPSIO0K COSAMHEHHSI aTOMOB B MOJIEKYJIE TI0 BAJICHTHOCTH.

[lepBoHauaIbHBIE TMOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSX Yriepojna
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, yrieBoJaX — M HX pPOJM B JKM3HHM YEJIOBEKa. MarepHaibHOE €IHHCTBO
OpPraHUYECKUX U HEOPTaHMUECKUX COEIMHEHUH.

Kpemnnii, ctpoenue ero aroma u coiicrBa. Kpemuuii B npupone. CHIMIUABI U CUJIAH.
Oxkcun kpemuusi(1V). Kpemuuesas kucnora u e€ cou.

[TpousBomcTBO cTekina © meMeHTa. [IpOAyKIUsS CHIMKATHOH TMPOMBIIUICHHOCTH:
ONITHYECKOE BOJIOKHO, KepaMuka, Gpapdop, pasuc. Ontuueckoe BOJIOKHO.

Hemerannel B mpupose. ®PpakiMoHHas MeperoHka >KUIKOTO BO3/AyXa, Kak CIOCO0
NOJy4deHUs1 KHUcIopoja, as3ora, aproHa. Ilomydenue ocdopa, kpemHus, Xjopa, Hoja.
DNEKTPOIN3 PACTBOPOB.

[TomyyeHne CcepHOW KHCIOTHI: CBIPhE, XWUMH3M, TEXHOJOTHYECKas CXeMa, METO.
KATISIIETO CJI0s, MPUHIUITEI TeTTI000MeHa, MPOTUBOTOKA U IUpKyJsiiun. Oneym. [IponsBoacTBo
aMMHaKa: CBIPhE, XMMU3M, TEXHOJIOTHUYECKAs CXeMa.
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JdemMoHcTpanuu

Konnekuus HemeTanios.

Mopenu KpUCTAIUTMYECKUX PEIIETOK HEMETAINIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOP ¥ MPUHIIMIIBI €T0 PAOOTHI.

["openune HeMEeTauI0B — MPOCTHIX BEIIECTB: Cepbl, (pocdopa, APEBECHOTO YTIIIS.
OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

B3auMozeiicTBHE TaIOT€HOB C METAJIaMHU.

BriTecnenue xyopa OpoMOM WK HOJa U3 PACTBOPOB UX COJICH

Kosnexuus npupoIHbIX COEAMHEHUN XJIOPA.

B3auMozeiicTBue cepsl ¢ MEeTauIaMH.

I'openue cepsl B KUCIOpOJE

Komnexuust cynbGUAHBIX py/I.

KauectBennast peakuus Ha CylabGUA-UOH

OObeciBeunBaHNEe OKPALICHHBIX TKAHEH U [[BETOB CEPHUCTHIM T'a30M.
B3anMonencTBre KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBI C MEBIO.
OOyrnuBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CoctaB Bo3ayxa»

Buneodparmentst u cnaiiap! «lItuusu 6azaps»

[Tonryuenue, cobrpanue 1 pacrio3HaBaHUE aMMHUaKa

Pasnoxxenue 6uxpomata aMMOHUS

B3auMozeiicTBUe KOHLIEGHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO

['openue u€pnoro nopoxa

Pa3noxeHue HUTpaTa Kajaus ¥ TOPEHUE IPEBECHOIO YrOJbKa B HEM

O06pa3ibl TpUPOIHBIX coequHeHH (pocdopa.

['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tomydyenue 6enoro dhochopa u UCTIBITAHKE €T0 CBOWCTB

Komnexnust «O0pasibl NPUPOIHBIX COETMHEHUN YTIIIepoaa»

IToptper H. /1. 3enunckoro. Iloryiomenne akTUBUPOBAHHBIM YIJIEM PpacTBOPEHHBIX

BEILECTB UJIU I'a30B.
VYeTpoiicTBO poTHBOrasa

Monenu MOIEKyJ METaHa, 3TaHA, STUJICHA U alleTUIICHA.

B3aumoneiicTBue 3TUIIeH ¢ OpOMHOM BOJIOM U pacTBOPOM IepMaHraHaTa Kajus.
OO01re XMMUYECKHE CBOMCTBA KUCIOT Ha IPUMEPE YKCYCHON KUCIIOThI
KadecTBeHHas peakiys Ha MHOIOaTOMHBIE CITUPTHI

Komnexuust «O0pa3ibl NPUPOIHBIX COETMHEHUNH KPEMHUS

Komnekuus crekia, KEpaMUKH, IEMEHTA U U3JEIUN U3 HUX

Konnexnus npoayKuu CHIIMKAaTHOM MPOMBIIIIIEHHOCTH

Buneopparmentst u cnaiiab! «I [pou3BOICTBO CTEKIIA M LIEMEHTa»

Konnexuus «IIpupoaHele coeqMHEHNsT HEMETAIUIOB)

Buneodparments! u cnaiiapl «PpakMoHHAs IEPETOHKA JKHUKOTO BO3AYXa»

Buneodparmentst u cmaiiner  «[lomydeHue Bomopojsa, KHUCTOpoJa U TallOTEHOB

OJICKTPOJIUTUICCKUM CIT0COOOMY
Mogenu arrapaToB IJIsd IpOU3BOJACTBA CCpHOfI KHUCJIOTHI.
Mogenp KUIIAIIETro CI0s.

19



e Moenp KOJOHHBI CHHTE3a aMMHAKa.
e BuneodbparmeHnTsl u cnaiiapl «I[pon3BoACTBO CEPHOM KUCTOTHI
e BuneodparmenTs u cnaiiasl « [pon3BoACTBO aMMUaKa»
o Komnekuus «CpIpb€ ISl IONYYEHUS CEPHON KUCTIOTHD
JlabopaTopHble ONBITHI
31. Pacnio3HaBaHue rajJoreHu1-NHOHOB
32. KauecTBeHHBIE PeaKIUK Ha CYJIb(aT-uOHBI
33. KauecTBeHHas peakusi Ha KATHOH aMMOHUS
34. XuMuueckue CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA
35. KauecTBeHnnble peakiiuu Ha pocdar-non
36. Ilony4yeHue u CBOMCTBA YrOJIbHOM KUCIOTHI
37. KauecTtBeHHast peakiysi Ha KapOOHAT-HOH
38. IIponyckaHue yrieKUclIoro ra3a 4epe3 pacTBOp CHIIMKAaTa HaTpUs
IIpakTuyeckune padoTsl
2. VI3yyeHne CBOWCTB COJISTHOM KHCIIOTHI
3. 3yueHue cBOMCTB CEpHOM KUCIOTHI
4. IlonyuyeHne aMMHaKa U U3y4eHHUE €ro CBOMCTB
5. [lonyyeHue yriekuciaoro ra3a u M3y4eHue ero CBOMCTB
Metaniabl 1 ux coequnenus (16 4)

ITonoxenune wmerawoB B Ilepuomnueckoi cucrteme XuUMHYeCKMX 3ieMeHToB J[. .
MenneneeBa, CTpoe€HHE WX aTOMOB M KPHUCTAUIOB. MeTainyeckasl CBSi3b M METAJUIMYECKast
Kpuctaumueckas: pemérka. Ousnyeckre CBONCTBA METAJUIOB: DJIEKTPO- M TEIJIONMPOBOIHOCTD,
OTpakarolas CroCOOHOCTb, MIACTUYHOCTh. CIIaBbl YEPHBIE U IIBETHHIE.

MeTtanibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUECKUH psill HaNpsKeHui. B3anmoaelicteue
METaJIOB C HEMETAJUIaMH, OKCUAAMH, KUCIOTAMH, COJISIMU. AJIFOMUHOTEPMHUSL.

Okcuabl U THAPOKCHUJIBI HIEJOYHBIX METAIIOB, UX IOJYyYEHHE, CBOMCTBA, NMPUMEHEHHUE.
BaxkHeiie coiau MENOYHbIX METAJUIOB, UX 3HAYEHHUE B )KMBOW M HEKMBOM MPUPOJIE U B KUZHU
YeJI0BeKa.

OKcuabl U THUAPOKCHABI MIEIOYHO3EMEIbHBIX METAJJIOB, WX TIOJIyYCHHE, CBOWCTBA W
npuMeHeHue. BaxHeimme conmu mIENOYHO-3eMENbHBIX METAJJIOB, UX 3HAUYCHHE B IPHUPOIEC U
JKU3HM yenoBeka. KapOoHaThl ¥ THAPOKAPOOHATHI KAIBIIHS.

KéctkocTh BOIBI: BpeMeHHas W mocTosHHasg. CrocoObl YCTpaHEHUsS BPEMEHHOHN >KECTKOCTH.
CniocoObl ycTpaHeHHUS TOCTOSIHHON KECTKOCTU. MOHUTHL.

CoenvHeHUs aMIOMUHHS B MpHpoAe. XUMHUYECKHE CBOMcTBa amtoMuHUS. OCOOEHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS Kak aM(OTEpHBIX coequHEHNH. BaxxHeime conu anmroMuHus
(xnopun, cyabdar).

OcobeHHocTH CTpoeHHs atoma kenesa. JKenezo B mpupoze. Baxkueitmme pyasl kenesa.
[Toryuenue uyryna u cranu. Oxcuabl u ruapokcuasl sxenesa(ll) u (II). Conu xeneza(Il) u (IID).
OO6Hapy’xeHre HOHOB KaTHOHOB elle3a B pacTBOpe. 3HaU€HUE COSMHEHH JKee3a.

Koppo3zust xumudeckast ¥ 2JIEKTPOXUMUYECKAs. 3alIiTa METAIJIOB OT KOPPO3UH.

Merannsl B Ipupojie: B CBOOOIHOM BHUE U B BUJE coequHeHu. [loHaTHEe 0 MeTauTypruu.
UépHas 1  1BETHas  METaJULyprus. [Mupomerannyprus, TUAPOMETAILTYPTHs,
anekTpomeramutyprusi. JlomeHHwii mpouecc. llepepaboTka dYyryHa B CTallb. DIEKTPOIHU3
pacriaBoB.

JleMOHCTpPaL U
e BsanmoneicTsrue HaTPUs, TUTUS U KaJbLKS C BOLOM.

20



e ['opeHuE HaTpHsl, MATHUS U YKeJe3a B KUCIOPOJIE.
e Bcnblka TepMUTHOM CMECH.
e B3saumonelcTBUE CMECHU IIOPOLIKOB CEPBI U XKelle3a, IMHKA U CEPBI.
e B3aumojaeiCTBHE aIIOMUHHS C KUCIOTaMH, IIeJIOYaMH U BOJOM.
e  BzaumojelcTBHE KeIe3a U MEJIU € XJIOPOM.
e B3saumoneicTBue MeIM ¢ KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTOM M a30THOM KHCIOTOU
(pa306aByICHHOW U KOHIICHTPUPOBAHHOM ).
e (Okpacka IJJaMEHU COEIMHEHUSIMH IIEIOUYHBIX METAJIOB
e (Okpacka IJJaMEHU COEAMHEHUAMHU HIENTOYHO3EMENbHBIX METAIIIOB
e ['amenue U3BECTH BOJOM.
e [losydenue xE€CTKOM BOJBI B3AUMOJIECHCTBUEM YIVIEKUCIIOTO C U3BECTKOBOU BOJOMA.
e VYcTpaHeHHE BPEMEHHOMN )KECTKOCTU KUTISTIYCHHEM U JOOaBKOH COJIBI.
e  VYCTpaHEHHE MMOCTOSHHOM KECTKOCTH TOOABKOM COJIBI.
e LVOHUTBI ¥ IPUHITUII UX JIeHCTBHS (BUACO(PparMeHT).
e Komekuus npupoaHbIX COCIUHEHUN aTFOMUHUS.
e BuneodbparmenTs u ciaiapl «OKCUA aTIOMUHUS U €70 MOAU(PUKAITUI.
e [lonydyenue aM(pOTEpHOTO TUAPOKCHIA ATFOMUHHUS U UCCIIEIOBAHHUE €r0 CBOMCTB
e Komeknus «XUMUYECKUE UCTOYHUKH TOKA»
e Pe3ynbTaThl IIUTEIBHOTO HKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UU CTAJIbHBIX M3ACIIANA B
3aBUCHMOCTH OT YCJIOBHM IPOLIECCOB
e Boccranosnenue meau u3 okcuaa meau(ll) Bomopogom
e Buneodparments u cnaiiasl «IIpor3BoACTBO UyryHa U CTATH»
e Buneodparments! u cnaiiapl «3aenus U3 4yryHa u CTaim
e BujgeodparmenTs U cinaiipl « Ipon3BOACTBO ATFOMUHUS
JlabopaTopHblie ONBITHI
39. BzaumonelicTBue xene3a ¢ pactBopoM cyibdpaTta meau(1l)
40. ITosmyueHnne U3BECTKOBOM BOJBI U OIIBITHI C HEU
41. Tonyuenune ruapokcuaos sxenesa(ll) u (1)
42.KavyecTBEHHbIE peaKIIUM HA KATUOHBI JKele3a
IIpakT4yeckue padoThI
6. ITomydeHue >kecTKOi BOJIBI U CIIOCOOBI €€ yCTpaHEHUs
7. Pemienne SKCIEpUMEHTANIBHBIX 3371a4 10 TeMe «MeTauibh)
XuMus M OKpyKamoLas cpeaa
Crpoenue 3emnu: sApo, MaHTUs, 3€MHas Kopa, MX XuUMHU4eckuil cocra. Jlutochepa u eé
xumuueckuii coctaB. Munepansl. Pynbl. Ocanounbie mnoponsl. [lonesHble HCKOIaeMbIe.
XUMHUECKUH cocTaB rHIpocdepbl. XMMUUYECKHH cOCTaB aTMOC(EpHI.

BemectBa 1 matepuainbsl B IOBCEIHEBHOM JKU3HU 4elOBeKa. be3onacHoe HCIIOIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momomis MpH XUMHUYECKHX O0XKOrax |
OTPABJICHUSIX
HcTOYHUKH XUMHYECKOrO 3arps3HEHUs OKpyKarolled cpenbl. [100albHbIE IKOJIOTHYECKUE
npo0sieMbl YeloBedYecTBa: MAapHUKOBBIM A(P(GEKT, KUCIOTHBIE JOXAU, O30HOBBIE IIBIPHI.
MexyHapoIHOE COTPYJHUYECTBO B OOJACTH OXPAaHbI OKpPY)KaOIIEeH Cpelbl OT XMMHYECKOIro
3arpsi3HEHUS. «3€JIEHAs] XUMHUS.

MapkupoBKka YMaKOBOYHBIX MaTepUaNOB, JJIEKTPOHUKA M OBITOBOM TEXHHUKH, TPOAYKTOB
MIATaHUs, STUKETOK 10 YXOY 32 OLECXKIOM.
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JleMoHCTpanuu
e Buneodpparments! u cnaiiapl «CtpoeHue 3eMiH U €€ XUMUYECKHI COCTaB»
e Koseknus MUHEPAIOB U TOPHBIX OPOJ
e  Kosexkuus «Pyasl METAILIIOBY
e Buneodpparments! u cnaiiipl «l 106ambHBIE SKOJIOTHYECKHE TPOOIEMBI UEIOBEUECTBAY
e BuneopparMeHTsl 1 cliaiiibl O CTENEHH SKOJIOTMYECKOM YMCTOTHI TOBapa
JlabopaTopHbIe ONBITHI
43. 3yueHue rpaHuTa
44. VIzyueHue MapKUpPOBOK pa3IMYHbIX BU/I0B IPOMBILIUIEHHBIX U IPOA0BOJIbCTBEHHBIX TOBAPOB
O0o0menne 3HaHUH 10 XMMHHU 32 Kypc 0CHOBHOM mKoJbl. [ToagroroBka k OcHoBHOMY
rocy1apCcTBEHHOMY JK3aMeHy
CrpoeHne aroMa B COOTBETCTBHM C IIOJOXEHHMEM XHUMHYECKOIO DJJIEMEHTa B
Ilepuognueckoit cucreme. CTpoeHHE BEIECTBA: XMMHYECKas CBSA3b W KPUCTAIUIMYECKHE
peETKU. 3aBUCUMOCTh CBOWCTB OOpPa30BaHHBIX 3JEMEHTAMU IPOCTHIX BEIIECTB (METAJJIOB,
HEMETAJIOB, OJaropoJHBIX ra3oB) OT IIOJOXKEHHs 3JeMeHTOB B Ilepuonmdeckoil cucreme.
Turosnorus HeOpraHM4eCKNUX BEUIECTB, ACJICHUE UX Ha KJIacchl U rpynisl. [Ipencrasureny.
[Ipu3Haku W ycnoBUs IPOTEKAaHU XUMUYECKHX pPEakUuid. THUIOIOrMS XMMHYECKHUX
peakmuii 1Mo pa3aMyHBIM OCHOBaHUSM. Peakumn woHHOro oOMeHa. OKHCIHTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.

XHUMHUYeCcKre CBOMCTBaA MMPOCTBIX BCIICCTB. XapaKTepHBIC XHMMHYECKHE CBOMCTBA

COJICOOpa3ymIIUX  OKCHAOB, THUAPOKCHIOB  (OCHOBaHHI, KHUCIOT ©  aM(pOTEPHBIX
TUAPOKCHJIOB), COJICH.
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TeMmaTHyeckoe IVIAaHUPOBaHUE Kypca XMMUA

Neri/mm Ha3Banue temsl, pa3nena Kon-Bo IIp.p. Kop.
4acoB
8kutace

1. HauanpHble MOHATHS U 3aKOHBI XUMUIH 20 2 1
2. Baxneiimme mnpencTaBUTENN HEOPraHWYECKHX BemiecTB. KomndecTBeHHBIE 18 3+1(m.3) 1

OTHOIIICHUS B XUMHHU
3. OCHOBHBIE KJIACCHl HEOPraHUYECKUX COeTUHEHUN 10 1 1
4, IIepuonuueckuil 3axoH u Ilepuonnyeckas cucreMa XUMHUYECKUX AIeMeHTOB [ 8

MenzeneeBa u CTpOCHUE aTOMa
5. Xummaeckasi cBsi3b. OKHCIATENEHO-BOCCTAHOBUTEIIFHBIE PEAKITUH 8 1
9. Pesep (Ha MPOEKTHYIO ACATEIHHOCTS) 4

HUrtoro: 68 6 4
9knace

1 IToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca. 9 1
2 Mertamist 14 1
3 [MpakTukym Nel 3 3 1
4 Hewmeranmsl 24
5 ITpaxTukym Ne2 2 3
6 Oprannyeckre BeecTBa 8
7 O6001meHne 3HaHUM MO0 XMMHUH 32 KypC OCHOBHOW IIKOJIBL IlpakTukym 1o 6

pelIeHuro 3a1a4.
8 PesepBHOE Bpemst (Ha MPOSKTHYIO ACATEIBHOCTh) 2

HUroro: 68 6




