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Knace — 8-9
Ipeamer — xumust
KommyecTBo yacoB B HeAeo 8§ Kiace -2 Jaca, 3a 1o — 68 4acos.

KommyecTBo yacoB B Heaearo 9 kiace -2 Jaca, 3a 1o — 68 4acos.

Pabouast mporpamMmma cocTaBieHa:
— B COOTBETCTBUH C (eJepallbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOT0 00111er0 00pa3oBanusi (yTBep>KIeH puka3zoM MuHucTepcTBa 00pa30BaHUs
u Hayku Poccuiickoit @eaepaunn ot 17.12.2010 Ne 1897);
— (¢enepanbHOl pabouel MPOrpaMMoil OCHOBHOTO 00111eT0 00pa30BaHus MO0 XUMUU
— C y4eTOM TPHMEPHON OCHOBHOHN 00pa30BaTEIBHOW MPOTpPaMMbl OCHOBHOTO OOIIETro
obpazoBanus (ogo0penHor denepanbHBIM yUeOHO-METOIUUECKUM OOBEIUHEHUEM I10
o01eMy 00pa3oBaHuIO, TPOTOKOJ 3acenanus ot 8 anpesst 2015 r. Ne 1/15);
— Ha OCHOBE
o (enepanbHOrO TMEpeYHs YYECOHMKOB, IOMYIIEHHBIX K WCIOJIb30BAHUIO MPU
peanu3aliid WMEIINUX TOCYIapCTBEHHYIO aKKPEAWTAIMIO 00pa30BaTEIbHBIX
IporpaMM HayajabHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero OOIIero
oOpa3oBaHMsI ~ OpPTaHM3AIUSAMH,  OCYIIECTBISIOMAMH  00pa30BaTEIbHYIO
nestenbHOCTh. [Ipukaza Munnpocsemennst Poccun ot 21.09.2022 N 858
o astopckoil mporpammbel O. C. I'abpuensna (IIporpamma ocHOBHOTO 00IIIETO

oOpazoBanus no xumuu. 8-9 knaccel. ABTopsl O.C. 'abpuensH, A.B. Kynmosa.

PabGouast mporpamma 10O XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJICHAa HAa OCHOBE TPeOOBaHMI K pe3ybTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOMN
MporpaMMbl  OCHOBHOTO o00Imero oobpaszoBanusi, mpenacraBieHHbix B ®I'OC OO0, c¢
y4€TOM paclpeAe€HHBIX 110 KJaccaM MPOBEPSAEMbIX TpeOOBAaHWUH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa30BaTebHONM MpPOrpaMMbl OCHOBHOI'O 0OIIEro 0Opa3oBaHUS U
AJIIEMEHTOB COJICP KaHMSI, PEJICTABIICHHBIX B Y HUBEPCAIbHOM KOAU(UKATOPE TT0 XUMHH, a

TaKke Ha OCHOBE (pefiepalIbHOM MPOrpamMMbl BOCIIUTAHUS O0YYAIOIIMXCS TIPU MOJTYYECHUU



OCHOBHOTO 001mmero ob6pazoBanusi u ¢ yuérom KoHuenmuu npenojgaBaHus y4eOHOTO
npeamMera «XuMHs» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoit dexneparum,
peanu3yroNMX OCHOBHBIE 001Ie00pa3oBaTebHbIe MporpaMMbl (yTB. Pemennem Kommernn
Munnpocsemenusi Poccun, mpotokon ot 03.12.2019 N I1K-4BH).

[Iporpamma 1mo XxuMuu 1a€T MpPEACTaBICHUE O LENAX, OOLIeH cTpaTeruu oOy4eHHs,
BOCITUTAHUS U Pa3BUTHS 00YJAIONIUXCS CPEACTBAMU yU4EOHOTO MPEaMETa, YCTaHABINBACT
o0s3aTeIbHOE MPEAMETHOE COJIepKaHUe, MPEeAyCMATPUBAET paclpelie]IeHue €ero 1o
KJIacCaM M CTPYKTYpPUPOBAHUE MO pa3/iesiaM U TEMaM MPOTPaMMBbl [0 XUMHH, ONPEAEISIET
KOJINYECTBEHHBIE M KAYECTBCHHBIC XapaKTEPUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh U3YUEHUS XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMUKM Y4eOHOro TpoIlecca, BO3PACTHBIX OCOOEHHOCTEW O0O0ydarommxcs,
omnpenensieT BO3MOXKHOCTH TMpeAMeTa i1 pealu3alud TpeOOBaHUM K pe3yJbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTENbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHUsl, a TaKXke TPeOOBaHUN K pe3ysibTaTaM OOYYEHHUs] XUMHUHU Ha ypOBHE IIeyeit
M3Y4eHUsI TpeIMeTa W OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIBHOW JEATEILHOCTH
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJIEPIKAHUS.

3HaHWEe XHUMHHM CIY>KUT OCHOBOM it  (OpMHUpOBaHHMS  MHPOBO33PEHUS
oOy4Jaromierocsi, €ro MpeACTaBICHU O MaTEepHAIbHOM €IWHCTBE MHpPA, BAXKHYIO POJb
urpatot (popMupyeMbie XUMHUEH MPEICTABICHUSI O B3aUMOMPEBPAIICHUSX YHEPTUH U 00
ABOJIIOIIMU BEIIECTB B MPUPOJIE, O MyTSIX PEUICHUs TJIOOAIBHBIX MPOOJIEM YCTOMYHUBOIO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUYECKOM, IHILIEBOM U SKOJIOTMYECKOU
0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHMUS.

N3yuyeHnune xumun:

-CIIOCOOCTBYET peaiM3allii BO3MOXXHOCTEH Il camMopa3BUTHS U (HOPMUPOBAHUS
KYJbTYpbI JINYHOCTH, €€ 00111el 1 (QyHKIIMOHATBHON IPaMOTHOCTH;

-BHOCHT BKJIaJ] B (DOPMUPOBAHNE MBIIIJICHUS ¥ TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
HaBBIKOB HMX CaMOCTOATEJIbHOW Yy4eOHOW JACSATENbHOCTH, OSKCICPUMEHTAIBHBIX U
MCCJIEIOBATENIbCKMX YMEHHM, HEOOXOJMMBIX KaK B TOBCEIHEBHOW JKHM3HU, TaK U B

poheCCHOHAIBHON JISITEIbHOCTH;



-3HAKOMHUT CO CIENU(PUKON HAYIHOTO MBIIUICHHSI, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/1a HA E€IWHCTBO NPUPOJBI W YEIOBEKA, SBJISIETCS OTBETCTBEHHBIM JTallOM B
(GhOopMHUPOBaHNH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaOIINXCS;

-CIIOCOOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOIMYECKOE OOpa3oBaHUeE
00yyaroImuxcs.

JlanHbple HampaBlieHUss B OOy4YE€HHUHM XUMHUHU OOECIEeYUBAIOTCS  CHEIU(pUKON
coJiepKaHusl y4eOHOro MpeaMeTa, KOTOPbIN SBISETCS MEJarornyeckud aganTUPOBAHHBIM
oTpakeHueM 0a30BOI HAYKM XUMHH Ha ONIPEICTIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro o00pa3oBaHUSI OPUEHTHPOBAH Ha
OCBOCHHE OOYYarOUMMHCS CHUCTEMbl TE€PBOHAYAIBHBIX TMOHSITUH XUMHH, OCHOB
HEOPraHMYECKOM XUMHUM M HEKOTOPBIX OTICIBHBIX 3HAYMMBIX TOHSATHUNA OPraHUYECKOU
XUMUHU.

Ctpyktypa cojepkaHus NporpaMMbl IO XUMHH Cc(opMHpoOBaHa Ha OCHOBE
CUCTEMHOT0 NoaxoJa K €€ nzyuenuto. CoJepxKaHue CKIaJAbIBACTCS U3 CUCTEMBI IIOHITUH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN 0 XUMUYECKOU peakiuu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI 110 MPUHIIUITY TTOCJIEI0BATEIILHOTO PAa3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPECTABICHUIN Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuyeckoro 3akona /{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHMUM;
— Y4YEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTABJICHUMN 00 AIEKTPOJIUTUUECKON JUCCOIUAIIMY BEIIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKHU MOJTYYEHHBIX U
OCMBICJICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYyTOMY,
BBINOJHSAA (PYHKIUM OOBSCHEHHS U TMPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS U
BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHUS U MOJTYYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHME MPOTPaMMBI 10 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO TMPEACTABICHUS O
XMMHUYECKOW COCTAaBJISIFOIIECH HAYYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPO/IBI,

IMEHHOCTHOTO OTHOIICHUA K HAYYHOMY 3HAHUIO U MCTO/[aM ITO3HAHUS B HAYKC. I/I3yquHe



XUMUU MPOUCXOTUT C TMIPUBJICUCHUEM 3HAHUIN M3 paHee U3YYCHHBIX YUCOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kimacce» U «duznka. 7 Kiacey.

[Ipy w3ydeHMM XMUMHHM TPOUCXOAUT (HOPMHUPOBAHME 3HAHUNW OCHOB XUMHUYECKOU
HAayKd Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON AESATENbHOCTU
YEJI0BEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI.

3ajmaya y4eOHOro mpeAMeTa COCTOUT B (POPMHPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUM — BaXHEWIIUX (PaKTOB, TOHITHI, 3aKOHOB M TEOPETUYECKHUX TOJIOKECHUH,
JOCTYIHBIX 0000IIIEHUI MUPOBO33PEHYECKOT0 XapaKTepa, s3blka HAyKu, B MPUOOIIEHUH K
Hay4YHbIM METOJaM TIO3HAHUSl TpPU HU3YYEHUHM BEHIECTB M XHUMHYECKUX PEakKiuil, B
(GbOopMHUpPOBAaHUM W PA3BUTHHM TO3HABATENLHBIX YMEHHM W HMX NPUMEHEHUH B Y4eOHO-
MO3HABATEIIbHOM U  y4eOHO-UCCIIEIOBATENbCKON AESTENbHOCTH, OCBOCHUU IIPABUII
0e301acHoro o0panieHus ¢ BEMIECTBAMU B TTIOBCETHEBHOM KU3HH.

[Ipu u3yyeH XUMUHU Ha YPOBHE OCHOBHOT'O O0IIEr0 00pa30BaHuUs BaXKHOE 3HAUCHUE
MpUOOpENH TaKUe LU, KaK:

— (hopMHUpPOBAHNUE WHTEIICKTYaJbHO PA3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIBHOMY IIPUHATHUIO PELIEHUH, CIOCOOHOM aianTHpOBaThCA K
OBICTPO MEHSIIOUIUMCS YCIIOBUAM JKU3HU;

— HampaBJICHHOCTh OOYYEHHS] HAa CHUCTEMAaTHYECKOe NPHOOIICHHE OOYy4aroluxcs K
CaMOCTOSATENIbHOM TO3HABATENIbHON JAESITENbHOCTH, HAyYHBIM METOAaM IO3HAHUS,
(hOpMUPYIONTUM MOTHBAIIUIO M Pa3BUTHE CITIOCOOHOCTEH K XUMUU;

— obecrieueHne yCIOBUM, CIOCOOCTBYIOIIUX TMPUOOPETEHUIO OO0YYaIOIMIUMHUCS OIbITa
pPa3HOOOpa3HOW JAEATENbHOCTH, TMO3HAHUS M CaMOINO3HAHHUA, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMITETEHIIMI), UMEIOIINX YHUBEPCATBbHOE 3HAYCHHUE JJIA PA3JTUYHBIX BUJIOB
NeSATENbHOCTH;

— (hopMupoBanue o6Iel GyHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON I'PAMOTHOCTH, B TOM
YHUCJIE YMEHHUN OOBACHSTH U OIEHUBATH SIBIICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3Ys 3HAHUS
W ONBIT, TOJYYECHHbIE TIPU WU3YYEHUH XUMHUHU, TPUMEHSITh UX MPHU PEIICHUH TpoOjieM B

[MOBCEHEBHOM KU3HU U TPYJIOBOU JIESITEIBHOCTH;



— (hopMHupoBaHKE y 00YUAIOMUXCS TYMAaHUCTUIECKUX OTHOIICHUM, MOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUU ISl BBIPAOOTKH HKOJIOTMYECKH 11e71ecO000pa3HOro MOBeICHUS B ObITY
U TPYIOBOH JEATEIBHOCTH B IIEISAX COXPAHEHHUS CBOETO 370POBbS WM OKPYXKAIOIIEH
MIPUPOJHOM CPEJIBL;

— pa3BUTHE MOTUBAIIMK K O0YUYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
HA OCHOBE YCBOEHUS 00IIEUEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduiis ¥ HaNpaBJIECHHOCTH JJabHEHIIIEr0 O0yUeHHUS.

OO61iee 4Kciio YacoB, OTBEACHHBIX JJISl M3YUYEHUSI XMUMHUM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpasoBaHus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 vaca B Hexmelno), B 9

Kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

1. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEI 110 XUMUWN
HA YPOBHE OCHOBHOI'O OBIILIEI'O OBPA30OBAHIA
JIMUHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOI'O 00IIEro oOpa3oBaHMS
JOCTUTAIOTCST B XOA€ OOy4YeHUSI XMMHUU B €JUHCTBE Y4e€OHOM M BOCHUTATEIbLHOMU
JNEATEIbHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUMCKHMH COLMOKYJBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MMPUHATHIMU B OOIIECTBE MPaBHIIAMH U HOpMaMu
MOBEJICHUS U CMIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS U COIMATU3AIUU
00yJarommxcs.

JIMYHOCTHBIE PE3YIbTATHl OTPAYKAOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALINI U PACIIMPEHUE ONbITA ACATEIBHOCTH HA
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) maTpuOTUYECKOTO BOCITUTAHUS:

LIEHHOCTHOT'O OTHOIICHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIC/INIO, TOHUMAaHUS 3HAYCHUS XMMUYECKON HayKH B KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEpHOM HWHQOpMaIMell O TMepeloBbIX JOCTIKCHUSIX W
OTKPBITUSIX MUPOBOM U OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX

00 yCTpOHCTBE MUpa U OOIIIECTRA;



2) TPaXKTaHCKOTO BOCITUTAHUSI:

NPEICTaBICHUS O COLMAIBHBIX HOpPMAaX W NPaBWIaX MEXJIMYHOCTHBIX OTHOUIEHUN B
KOJJIEKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPUYECKOW M JPYrMX BUJAX MACSITENbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIHLHOCTU MPH BBHIMOJTHEHUHN Y4€OHBIX, TO3HABATEIbHBIX
3a/a4, BBIMOJHEHUH XHUMHUYECKUX OSKCIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB,
CTPEMJICHHS K B3aMMOIOHMMAHHUIO M B3aMMOIIOMOIIM B MpOIECCe HTOM Yy4eOHOU
JEeSTEIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHHWE U MOCTYNKH CBOMX TOBApHILEH C
MO3UIIMM HPABCTBEHHBIX M TIPABOBBIX HOPM C YYETOM OCO3HAHHS TOCIEICTBUI
MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MTO3HAHHUS:

MHUPOBO33PEHYECKUE  TPEACTABICHHUS O BEHIECTBE H  XMMHUYECKOM  pEeakiuH,
COOTBETCTBYIOILINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISAIOIINE OCHOBY IS
NMOHMMAHUA CYIIHOCTH HAyYHOW KapTUHBI MHpa, NPEACTaBICHHS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBSI3AX YeJIOBEKa C MPUPOJHON CpeaoH, O
POJIM XUMUU B TIO3HAHUH ITHX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHUBBI, HAIlPaBJICHHbIE Ha IMOJyY€HHWE HOBBIX 3HAHHHM IO XHUMUH,
HeoOXOoauMbIe 1711 0OBSCHEHUS! HaOJI0IaeMbIX MPOLIECCOB U SIBICHUMN, MMO3HABATEIbHOM,
MH(POPMAIIMOHHON U YUTATENIbCKOW KYJIbTYPHI, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIBHON
paboThl ¢ yueOHBIMH TEKCTaMH, CIPABOYHOMN JUTEpPaTypO, JOCTYIHBIMU TEXHUYECKUMU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

WHTEpeC K OOYy4YEHHIO U TO3HaHMIO, JIFOOO3HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCThH K
caM000pa30BaHUI0, MPOEKTHOW M HCCIEN0BATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIEHHOCTH M YPOBHS 00YYEHHUS B JAIbHEUIIEM;

4) hbopMUPOBAHHS KYJIBTYPBI 3I0POBbSI:

OCO3HAaHWE IIEHHOCTH JKM3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY 30pOBBIO,
YCTaHOBKH Ha 3[OPOBBIA 00pa3 KM3HU, OCO3HAHUE TOCIEACTBUI M HEMPUATHE BPEIHBIX

npuBbIUeK  (YmoTpeOJieHUsT  alKoroJisi, HApKOTUKOB, KYypeHHUS), HEO0OXOAMMOCTU



coOTI0/IeHUs TTpaBUil 6€30MaCHOCTH MPU OOPAIICHNHN C XUMHUYECKIUMH BEIIECTBAMU B OBITY
U peaJbHOM JKU3HU;

5) TpyI0BOTO BOCITHTAHUS:

HWHTEpEC K MPAKTUICCKOMY M3YUYCHHIO MPOPECCUi U Tpyaa pa3IMIHOTO POJIa, YBAKECHUE K
TPpyAy U pe3ysibTaTaM TPYJIOBOM NESATEIbHOCTH, B TOM YMCJIE€ Ha OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHUW MO XWUMHHM, OCO3HAHHBIM BHIOOP WHIAWBHUAYaJbHOM TPACKTOPUU
IPOJIOHKEHUS 00pa30BaHUs C YUETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX ~ MHTEPECOB W  MOTpPEOHOCTEH, ycmemHoW  mnpodeccruoHanbHON
NESTETPHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
podeCcCUOHAIBHON Ccpeie;

6) PKOJIOrHYECKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e71ecO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOUHMKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIICCTBOBAaHMS, IMOHMMaHWE IICHHOCTH 370pPOBOr0 M Oe3omacHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3MYECKOMY M TMCUXUYECKOMY
3I0POBBIO, OCO3HAHME IIEHHOCTH COOJIIOJICHUS TMpaBHiI OE30MaCHOTO TOBEIASCHUS TIPU
paboTe C BeleCTBaMu, a TAKXKE B CUTYaI[UsX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;
CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, MOJydyaeMble TMPU H3YYCHUU XUMHH, JJISl PELICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOAHOM CPENoH, Ui IMOBBIIMIEHUS YPOBHSA
AKOJIOTMYECKON KYJbTYPhI, OCO3HAHUS TJIOOATBHOTO XapaKTepa dKOJOTHYECKUX MpoOIeM
Y IMyTEH UX penIeHUs OCPECTBOM METOJ0B XUMUHM, IKOJOTMYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAaThCA UM B ITIO3HABATEIILHOW, KOMMYHUKATUBHOW M COLIMAJIBHOM MTPAKTHKE.
METAIIPEMETHBIE PE3VJIbTATHI

B cocraBe MerampenMETHBIX pPe3yJIbTAaTOB BBIICISIOT 3HAYMMBIC IS (hOPMHUPOBAHUS
MUPOBO33pEHUs OOIlEHAYyYHbIE TOHSTHS (3aKOH, TEOpHusl, MPHUHIMUI, TUMOTe3a, (akrT,
CHUCTEMa, TMPOIECC, IKCIEPUMEHT U JPYroe.), KOTOpble HUCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX MpEeAMETaX M TO3BOJISIOT HAa OCHOBE 3HAHMM M3 ATUX NPEIMETOB
(dhopMUpOBaTh MPECTABICHUE O LEJIOCTHON HAy4YHOM KapTHUHE MHUpa, U YHUBEPCAJbHbBIC

yueOHbIe AeicTBUs (IMO3HABATEJbHbIE, KOMMYHHKATHUBHBIC, PETYJISTHUBHBIE), KOTOPbHIE



o0ecneunBarOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHMPOBAHHUIO U
OCYIIECTBJICHUIO YUeOHOM eI TeIbHOCTH.

ITo3HaBartenbHbIE YHUBEPCAIBHBIC YUEOHBIE ACHCTBUS

bazoBrkie nornueckue AEUCTBUS:

YMEHHUSI HCIOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHUM 3HAHMIA:
pacKpbIBaTh CMBICI XUMHUYECKUX MOHSATUM (BBIACIATh MX XapaKTepHbIC MPU3HAKU,
yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHATHUSIMH), HCIOJb30BaTh MOHATUS IS
OOBSCHEHUSI OTACNbHBIX (DAKTOB W SBJIICHHM, BBHIOMPATh OCHOBAHUSI M KPUTEPUU s
KIaccu(puKanmuu XUMUYECKAX BEMIECTB M XWMHUYECKHX pEaKIHi, yCTaHaBIWUBAThH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU W3Y4YEHUS, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbBIC, JEAyKTUBHBIC, IO aHaJOTWH), JejaTh BBIBOJBI U
3AKITIOYEHUS;

yMEHHUE MPUMEHITh B MPOIECCe MO3HAHUS MOHATUS (IPEIMETHbIE U METalpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJEIIN, UCIIONIB3YyEMbIE B XUMUH, IPEOOPA30BBIBATH HIMPOKO
MpUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XWUMHUYECKHM 3HaK (CUMBOI
AJIEMEHTAa), XUuMUuYeckass GopMysia U ypaBHCHHE XUMHUYECKOU pEAKIMU — MPU PEUICHUU
y4eOHO-TI03HABATENBHBIX 33/1a4, C YYETOM ITHUX MOJENIbHBIX MPEICTABICHUN BBIBIATH U
XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH HU3y4aeMbIX O0BEKTOB — XUMHUECKUX BEIECTB
U XUMUYECKUX PEaKIHM, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEICTBCHHBIC
CBSI3U U MPOTUBOPEYMS B U3yUYAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBrie uccienoBaTeabCcKue 1eUCTBUS:

YMEHHUE HCHOJb30BaTh MOCTaBJICHHBIE BONPOCHI B KAUYE€CTBE MHCTPYMEHTA MO3HAHUSA, a
TaK)kK€ B Ka4eCTBE OCHOBBI JJIsi (POPMUPOBAHUS THUIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUI;

MpUOOpPETEHUE OMbITAa IO IJIAHUPOBAHMIO, OPraHU3ALMU M TPOBEJICHUIO YUYEHUYECKHX
HKCIIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM  MpOLecca, CaMOCTOSITENIbHO
MIPOTHO3UPOBATh €0 Pe3ynbTaT, (HOPMYyIUpOBaTh 0OOOILEHUS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBEAEHHOTO OMBITA, UCCIAEAOBAHMS, COCTABIIATh OTUYET O MPOICIIaHHON padoTe.

PaboTa ¢ undopmarueii:
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yMEHUE BBIOMPATh, aHATU3UPOBATHh M MHTEPIPETUPOBATH WH(OOPMAITUIO PA3TINIHBIX BHIOB
U GopM TMpeACTaBICHUS, MOJYyYaeMyI0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHMHUYECKOTO COJEpXaHUs, CIpaBOUYHBIC IMocoOus, pecypchl HHTepHETa),
KPUTUYECKH OIEHUBATH MMPOTHBOPESUUBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

yMEHHUE MPUMEHATh Pa3IMYHbIE METO/Ibl U 3aMPOCHI MPHU MOUCKE U 0TOOpE MH(pOpMaIUU U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX JIJISl BEITIOJIHCHUS YICOHBIX U TTO3HABATEIHLHBIX
3a/lady  ONpPENENEHHOr0 THUMa, MPUOOpPETEHUE OmbiTa B 00JACTH HCIOIb30BaAHUS
UH(OPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJaJCHHE KYJIbTYpOH aKTUBHOIO
WCIIOJIP30BAHUS  PA3JMYHBIX  TOWUCKOBBIX  CHCTEM, CaMOCTOSITCIBHO  BHIOMpATH
ONTUMAJIbHYI0 (OpMy TMpEACTABICHUS WHOOPMAIMU W WUIIOCTPUPOBATH pEIIacMbIe
3aJlayd  HECJIOKHBIMH CXEMaMH, JuarpaMmamMu, ApYTuMH ¢GopMaMu TpadhuKd W HX
KOMOMHAIIUSIMU;

YMEHHUE HCIOIb30BaTh M aHAIM3UPOBATh B Mpollecce YYEOHOW M HUCCIEeN0BATEIhCKOU
NEATEeIbHOCT WH(GOpPMALUI0 O BIUSHUU MPOMBIIUICHHOCTH, CEIbCKOTO XO3SiCTBA U
TPAHCIOPTa HA COCTOSIHUE OKPY’KAIOIICH MPUPOTHOM CPeIbl.

KoMMmyHUKaTHBHBIC YHUBEpCATbHBIC YICOHbBIC TCHCTBUS:

YMEHHS 3aJaBaThb BONPOCHl (B XoJA€ Juajgora W (WId) AUCKYCCUM) TIO CYIIECTBY
oOcyxmaemMoli TeMbl, (POPMYJIUPOBATH CBOU TMPEJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEIIOKEHHON 3a]1a4u;

YMEHUS MPEACTABIIATH MOJYyUYCHHBIE PE3YJIbTaThl TO3HABATEILHOM NEATEIEHOCTH B YCTHBIX
U TIMCBMEHHBIX TEKCTaX; JeJiaTh MPE3CHTAIMI0 PE3yJbTATOB BHITIOJHEHUS] XUMHUYECKOTO
sKciepuMeHTa (J1abopaTOpPHOTO OIbITa, JTA0OpaTOPHOM pabOThI MO HUCCIAETOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHSI Y4EOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEJIbHOU U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH TIPU PEIICHUH BO3HUKAIOUIUX MPOOJIEM Ha OCHOBE
yuéTra OOIIMX HMHTEPECOB W COTJIACOBAHUA MO3MIMHI (00CYXIeHUsS, OOMEH MHEHUSIMHU,
«MO3TOBBIE MITYPMbD», KOOPJIMHAIINS COBMECTHBIX JIEHCTBUH, ONpeAeieHue KPUTEPUEB 110

OIICHKE KaueCTBa BBHIITOJIHEHHON PabOTHI U IPYTHE).
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PerynartuBHbie yHUBEpCATbHBIC YI€OHbBIE TCHCTBUS:

YMEHHUE CaMOCTOSITEIIbHO OMPEEATh UEIN ACSTeIbHOCTH, TJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U TIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO JCSATEIHHOCTD, BEIOMPATH
HambOosnee H(P¢eKTUBHbIE CHOCOOBI pelIeHHs YYeOHbIX M TIO3HAaBaTENIbHBIX 3ajad,
CaMOCTOSTENIbHO COCTaBIIATh WM KOPPEKTUPOBATH MPEIOKEHHBIN alrOpUTM JEHCTBUN
TP BBHITIOTHCHUH 33/IaHUN ¢ YIETOM TOTYUCHUST HOBBIX 3HAHUH 00 M3ydaeMbIX 00BEKTaxX
— BEILIECTBAX U PEAKIUAX, OLICHUBATh COOTBETCTBHE MOJYUYEHHOI'O PE3yJbTaTa 3asBJICHHON
[[eJIM, YMEHUE HMCIOJb30BaTh M aHAIM3UPOBATHh KOHTEKCTHI, MpejjaraeMble B YCIOBUU
3a1aHUM.

I[MPEAMETHBIE PE3VJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yIbTATOB IO OCBOCHUIO 0053aTENBHOTO COJEpKaHUs,
YCTAHOBJICHHOTO JaHHOM (denepanbHOi pabodeil mporpaMMoM, BBIJICTSIOT: OCBOCHHBIC
OoOy4JaronIMMuUCsl Hay4YHbIC 3HAHUSA, YMEHUS U CHOCOOBI JEUCTBHM, crierupuyecKkue s
MpeaMeTHON 00JacT «XUMUS, BUIbI JEATCIBHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS, €rO
UHTEpIpEeTalui, MPeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX yYE€OHBIX UM HOBBIX
CUTYyaIUsX.

K koniy oOyuenusi B 8 Kjacce MpeaMETHbIC pe3ysbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TMOHSATHUN: aToM, MOJEKyjlda, XUMUYECKHM
AJIIEMEHT, MTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJIHAS U HEOJHOPOIAHAS),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi W MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILIECTBA,
MOJIb, MOJISIpHas Macca, MaccoBas JOJisI XUMHUYECKOTO »JJEeMEHTa B COEIUHEHUH,
MOJISIPHBIN 00BEM, OKCHJI, KHCJIOTa, OCHOBAaHUE, COJIb, DJIEKTPOOTPUILIATETILHOCTh, CTEIEHb
OKHCJICHHS, XMUMHUYECKas peakius, Kiaccupukaius peakiui: peakiuud COCIUHCHUS,
peaKIuy pa3aoKeHUs, PEaKIUU 3aMeIIeHUs, PEaKIIMi 00MEeHa, IK30- U IHIOTEPMHUYECCKUE
peaKIuu, TerIoBo 3(pdekT peakiuu, sApo aToma, JISKTPOHHBIA CIOM aroMa, aTOMHas
opOuTalb, paAnyCc aTroMa, XUMHYECKas CBs3b, MOJSpHAsS W HEMOJISIpHAs KOBaJEHTHAs
CBSI3b, MOHHAsi CBA3b, HOH, KAaTHOH, aHWOH, pacTBOp, MaccoBas JOJiA BEIIECTBa

(IpolieHTHAsi KOHIIEHTPAIusi) B paCTBOPE;
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WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKMX IOHATHA W TMPUMEHATH 3THU
NOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY ISl COCTaBJICHHS (DOPMYJT BEIIECTB U YpaBHEHU
XUMHUYECKUX PEAKIIUN;

OMpEENsITh BAJICHTHOCTh aTOMOB »JJEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTENEHb
OKHCIIGHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUAX, TPUHAAJIC)KHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIMHEHMM 1o QopMmyliaM, BHJA XUMHUYECKOW CBSI3U
(KoBaJIeHTHasl U MIOHHAsI) B HEOPTAaHUUECKUX COCAMHEHUSX;

packpeiBath cMmbIci [lepmommueckoro 3akona J[. W. MennpeneeBa: AE€MOHCTPUPOBATH
[IOHUMAHUE IIEPUOJUYECKON 3aBUCHMOCTHM CBOWCTB XMMHYECKUX JJIEMEHTOB OT HX
nonoxeHnuss B Ilepuonuueckoil cucTeMe, 3aKOHOB COXPAaHEHUS MacChl BEILECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHMs, 3aKOHA ABOTaIpo;

ONHUCHIBATh U  XapakTepus3oBaTth TabnuuHyro Gopmy Ilepuonnyeckoil cUCTEMBI
XUMUYECKUX DJIIEMEHTOB: pa3ivyaTh MOHATHUS «rJaBHas mnoArpynna (A-rpynmna)» Hu
«moboynast noxarpynna (b-rpynma)», wmanble u OosblIME MEPHOJbl, COOTHOCHUTH
0003HaueHUs, KOTOpble HMeEIoTca B Tabmuie «llepmonnueckas cucreMa XHMHYECKUX
anemeHtoB J[. WM. MenneneeBa» ¢ 4YHMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsja  sApa, oOIlIee 4YHCIO JJIEKTPOHOB H
pacnpeiesieHue uX Mo JIEKTPOHHBIM CIOSIM);

KJIaCCU(PUIMPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMHUYECKHE
peakuuu (MO 4YMCIYy M COCTaBY Y4YaCTBYIOUIMX B pEaKLUUU BEUIECTB, M0 TEIJIOBOMY
spdexry);

XapaKkTepu30BaTh (OMMCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEILECTB PAa3INYHBIX
KJIaCCOB,  NOATBEpXKJasi  OMNHCaHWEe  MpPUMEpaMU  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUH;

IIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX Kaye€CTBEHHOIO COCTaBa,
BO3MOKHOCTH TPOTEKAHWS XMMHYECKHUX MPEBpPALIEHUH B paA3JIMYHBIX YCIOBHUSX;

BBIYHUCIAATE OTHOCHUTCIIbHYHO MOJICKYJIDHYIO U MOJEIPHYHO MACChI BCIICCTB, MAaCCOBYHO
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JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (opMyjie COeIMHEHHUS, MAaCCOBYIO JOJIO BELIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIUY;

NPUMEHATh OCHOBHBIC OIEpallMi MBICIUTEIBHON ACSITENbHOCTH — aHAIW3 M CHUHTE3,
CpaBHEHHE, O000O0IEHHE, CHCTEMAaTU3allMIo, KIACCU(UKALNIO, BBIABICHUE NPUYUHHO--
CJICICTBEHHBIX CBSI3€d — JUIsl U3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHA,
€CTECTBEHHO-HAYYHbIE METOJbI MO3HAaHUA — HAOJOJIEHUE, WU3MEPEHHE, MOJIECIUPOBAHME,
AKCTIEPUMEHT (peasIbHbIN U MBICTICHHBIN );

clieoBaTh  MpaBWJaM  [OJb30BAHMUS ~XMMHYECKOM MOCyAod H  JIabOpaTOpHBIM
o0Opy/nOBaHHEM, a TaKXe MpaBHJIaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSIMU TI0 BBITIOJHEHUIO Ja0OPATOPHBIX XMMHYECKUX OMBITOB MO MOJYyYEHUIO U
coOMpaHuio Ta3000pa3HBIX BeEHIECTB (BOAOpOJAa U KHUCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C OMPEAECIEHHON MACCOBOW J0JIEW PaCTBOPEHHOIO BEIIECTBA, MUIAHUPOBATH U
IPOBOANTh XMMHMUYECKHE HKCIEPUMEHTHI IO PACMO3HABAHMIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JaKMYC, (PeHOI(PTATIENH, METUIIOPAHXK U IPYTHUE).

K xonuy oOyuenust B 9 kiacce npeiMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxaTh C(OOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKUX MOHATUN: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHUIATETLHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasl PEaKIus, XUMHUIECKasl CBS3b,
TerIoBoM 3(P(dEeKT peakiuu, MOJb, MOJSPHBIA O0BEM, pacTBOpP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHL,  DJIEKTPOJIUTHUYECKas AMCCOLMAIMs, pEeakIud HOHHOro oOMeEHa,
KaTajlu3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE PEaKIIHH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHUE, aJNIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKas CBSA3b (KOBAJIEHTHAs, HOHHAs,
MeTaJuIMyecKas), KpUCTajUIMuecKas peuiéTka, KOppo3us METaIOB, CIUIaBbl, CKOPOCTb
XUMHYECKOW peakluu, peaesbHo nomnycrumas konuentpauus 111K Bemecrna;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHITHA W TPUMEHATH JTH

MOHSTHUS MPHU OMMCAHUU BEIIECTB U UX NIPEBPALLICHUN;
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MCITOJIH30BaTh XUMHUUYECKYIO CUMBOJIMKY ISl COCTaBJICHHS (DOPMYJT BEIIECTB U YpaBHEHUN
XUMHYECKUX PEAKLINN;

ONpPENENATh BaJEHTHOCTh U CTENEHb OKUCIICHHS] XUMHYECKHX 3JIEMEHTOB B COECIMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPENEIEHHOMY KJIACCy COEIMHEHUM
no ¢opMynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBAJICHTHAs, HMOHHAsA, MeTajulMuecKas) B
HEOPTaHMYECKUX COCTMHEHUSX, 3aps]l MOHA M0 XMMHUUYECKO# (hopMyIie, XapakTep Cpeasl B
BOJHBIX PAcTBOpaX HEOPraHWYECKUX COCAUHEHHM, THUIl KPHUCTAUIMYECKON pEETKU
KOHKPETHOTO BEILIECTBA;

packpeiBath cMbIch llepuoanueckoro 3akona Jl. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TO
MOHUMAaHUE: ONHUCHIBATh M XapakTepuzoBaTh Tabmuunyio ¢opmy [lepuoanueckoit
CHUCTEMbl XUMUYECKHUX JIEMEHTOB: pa3iMyaTh MOHATUSI «TJlaBHasl nmoAarpymnmna (A-rpymma)»
u «mnoboynas mnoxarpynna (b-rpymma)», manble u OOJBIIME MEPUOABI, COOTHOCHUTH
0003HauEHHUsA, KOTOpPhIE HWMEIOTCS B IMEPUOJMYECKOM Tabiuie, C YUCIOBBIMU
XapaKTEpPUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsn f1pa,
olliee YKCiIO ANEKTPOHOB M PACHpPEEICHHE MX IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHSTDH
o0l11ue 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JIEMEHTOB M UX COCAUHEHUH B Mpejenax
MaJIbIX MIEPUOJIOB U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIacCU(PHUIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XUMHUYECKUE
peakuuu (IO YUCIYy M COCTaBYy YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEMIOBOMY
3¢ deKTy, 10 UBMEHEHUIO CTENEHEW OKUCIICHUS XUMUUECKHUX 3JIEMEHTOB);
XapaKTepHU30BaTh (OMUCKHIBAThH) 00IIME U CHEIU(UUECKIE XUMUIECKNE CBOMCTBA MPOCTHIX
U CJOXKHBIX BEIECTB, MOJATBEPKIasl OMHCAaHUE MPUMEpPAMHU MOJICKYJSIPHBIX M HOHHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKLINM;

COCTaBJISITh YPABHEHHS BJIEKTPOJUTHYECKON AUCCOLMALMM KHUCIOT, IMIEIOYEH U COJIEH,
MOJHBIE U COKpAIIEHHBIC YPAaBHEHUS pEaKIMi MOHHOTO OOMEHa, ypaBHEHHUS peaKIui,
MOATBEPAKIAIOIINX CYIIECTBOBAHUE ME€HETHUYECKON CBA3U MEXKIY BEIIECTBAMH PA3TUUYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEAKUHUA MOCPEICTBOM

COCTAaBJICHHSI DJIEKTPOHHOTO OajaHca ITHX PEaKIni;
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MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHUSI XMMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISAT OTHOCUTEIBHYIO MOJICKYJISIPHYI0 U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JI0JIF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (opMyJie COSAMHECHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, NIPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEaKIInU;

coOmIoIaTh  TpaBWIA  TOJNB30BAHUA XUMHUYECKOM TMOCylnod MW J1aDOpaTOPHBIM
obopy/noBaHHEM, a TakKXKe MpaBuja OOpAIICHHS C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKUMAMHU TI0 BBITOJHEHUIO JTAOOPATOPHBIX XUMHYECKUX OIBITOB IO MOJYUYCHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIIUM, MOATBEPKIAIOIINE KAaYECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJOpUA-, OpomHa-, HOAMI-, KapOoHar-, ¢docdar-,
CUJIUKAT-, CyJb(aT-, THAPOKCUI-UOHBI, KATUOHBI aMMOHUSI U MOHBI U3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

MIPUMEHSTh OCHOBHBIC OIEpPAllUM MBICIUTEIBHON ACATEILHOCTH — aHaJIUu3 U CHUHTE3,
CpaBHEHHE, 0000IIIeHre, CUCTEMAaTU3alluI0, BBISIBICHUE MPUYNHHO-CIICICTBEHHBIX CBs3EH
— JUISI U3YyYECHUS] CBOMCTB BEIIECTB M XWMHYECKUX PEAKIUMA, €CTECTBEHHO-HAYYHbBIC
METO/IbI TTIO3HAHUSI — HAOJIIOZIeHHEe, U3MEPEHUE, MOACIIUPOBAHUE, SKCIIEPUMEHT (pealbHbIN
Y MBICJICHHBIN ).

COJEP XAHUE OBYUEHUS

8 KJIACC

IlepBoHayajbHbIE XMMUYECKHE TTOHATHS

[Ipenmer xumuu. Posib XMMHM B >KM3HM 4YE€IOBEKAa. XUMHS B CHUCTEME Hayk. Tena u
BeniecTBa. OU3MYECKUE CBOMCTBA BEIIECTB. ArperartHoe coctosinue BemiecTB. [lonsTue o
MeTOJIaX MOo3HaHUs B XuMuU. YucThie BemecTBa U cmecu. CiocoObl pa3ieneHust cMecei.
ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JIeMeHThl. CHUMBOJBI XUMHUYECKUX JJIEMEHTOB.
[TpocTeie U cll0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢popmysia. BaleHTHOCTP aTOMOB XHUMHYECKUX DJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTtaBa BemlecTB. OTHocHTeNnbHass aroMHas wacca. OTHOCUTEIbHAS

MOJICKYJISIpHAsI Macca. MaccoBas J0JIAA XUMHYCCKOI'O 3JICMCHTA B COCANHCHHNH.
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KomnuectBo BemecrBa. Monb. MoisipHas macca. B3anMoOCBS3b KOIMYECTBA, MACChl U
yycia CTPYKTYPHBIX eAWHUI] BemiecTBa. Pacuérel mo dopMmynaM XUMHUYECKHX
COEIMHECHUMU.

Ou3nyecKue U XUMHUYECKUE SBJICHUSA. XHUMHUYECKas peakius h €€ MpU3HAKU. 3aKOH
COXpaHEHHUs Macchl BeHIECTB. XUMHUYECKHE ypaBHeHHUsA. Knaccudukamumss XUMHUYECKHX
peakiuii (CoeAMHEHNUs, PA3JIOKEHUSI, 3aMEILICHHs, OOMEHA).

Xumuyeckuii IKCnHepuMeHm .

3HAKOMCTBO C XHMHUYECKOW IMOCYyIOH, ImpaBuiIiaMu pabOThl B JabOpaToOpuu U MpUEMaMu
oOpameHuss C J1abOpaTOpHBIM O0OPYIOBAaHUEM, HW3YYEHHUE U ONMHUCAHUE (PU3NUECKUX
CBOMCTB 0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOmoAeHHe ¢GU3NUEeCKUX (IUIaBJICHUE
BOCKa, TasHUE JIbJla, PAaCTHUPAHUE caxapa B CTYIKE, KUMEHUE W KOHACHCAIUSI BOJbI) U
XUMUYECKUX (TOpPEHUE CBEYH, MPOKATUBAHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBUE Melia
C KHUCJIOTOH) sIBIICHUN, HAOJIOJICHUE W OINMUCAaHWE MPU3HAKOB MPOTEKAHUS XUMUYECKHX
peakiuil (pa3joKeHUe caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwusi,
pasznoxkenune ruapokcuaa menu (II) mpu HarpeBaHuM, B3aUMOJICHUCTBHE JKele3a C
pactBopom cosu Menu (II), m3zydenue crocoOOB pasjielieHUsi cMeceld: ¢ MOMOIIbIO
MarHurta, (UIbTPOBAHHUE, BBIMAPUBAHUE, AUCTUIUIIUSA, XpoMmarorpadus, NTPOBEACHUE
OUYMCTKH TOBAPEHHOW COJIM, HAOJIIOJICHUE W OMHCAHHUE PE3YJIbTATOB MPOBEICHUS OMBITA,
WUTIOCTPUPYIOUIETO  3aKOH  COXPAaHEHHUS MAacChl, CO3JaHUE MOJEledl  MOJEeKy
(IIapoCTep>KHEBBIX ).

Baxuelue npeacTraBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 3lI€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucinopojga B mpupone, (Ppu3nyeckue M XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Okcuapl. Ilpumenenue kucinopoga. CrnocoObl MONMy4YEHUS KHUCIOPOJa B
Ja0opatopud M TpOMBIIIIEHHOCTU. KpyroBopoT kuciopoma B mnpupoae. O3o0H —
aJUTOTpOITHAs MOAUUKAIINS KACTIOPOa.

TeroBoit 3h(deKT XUMHUECKOW peakluh, TEPMOXHMHUYECKHE YpaBHEHHUSA, OK30- H
SHJIOTEPMUYECKHE PEAKIMU. TOIIMBO: yroib U METaH. 3arpsA3HEHUE BO3/lyXa, YCUJIICHUE

MapHUKOBOTO Y (exTa, pa3pyIieHne 030HOBOTO CIIOS.
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Bopopon — »amemeHT M mpocroe BemecTtBo. HaxoxkaeHwe Bomopoga B HPUPOIE,
dbu3nUecKkue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CrOcoObl monydeHus. Kucnorel u
COJIH.

Monsipabiil 00bEM ra3oB. Pacu€Thl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue CBOMCTBA BOAbL. Boma kak pactBopurtenb. PactBopel. HaceieHHbsie u
HEHACBHIIEHHbIE PacTBOPHI. PacTBOpUMOCTh BeliecTB B Boje. MaccoBast 40JIsI BELIECTBA B
pactBope. XuMuueckue cBoicTBa Bonbl. OcHoBaHus. Poib pacTBOpOB B mpHUpPOAE U B
XKU3HU yenoBeka. KpyroBopot Bojabl B mpupoje. 3arpsa3HeHne NpupoIHbx Bola. OXpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanusa nHeopranumdeckux coenuHenunit. Oxcuapl. Krnaccudukanuss OKCHIIOB:
cosieoOpasyromue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U HecoJeoOpasyrolue.
Homenknatypa okxcnaoB. du3nyeckue M XMMHYECKHE CBOMCTBA OKCHIOB. [lomydenue
OKCHUJOB.

OcHoBanusi. Kiaccudukainus OCHOBaHMM: MIETOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuii. @Pu3nyeckue W XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[TomyyeHne oCHOBaHUM.

Kucnotel. Knaccupukanus kucinor. Homenknatypa kucinor. @u3nueckue 1 XuMUYECKUE
cBoMcTBa KUCJIOT. P aktuBHOCTH MeTaiioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknartypa coneil. @u3zndeckue U XMMHUYECKUE CBOMCTBa cotier. [lomydenue
COJIEH.

I'eneTnueckas cBsI3p MEXKY KIaCCaAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONpEJICTICHUE COJIepKaHUsI KUCIOopoa B BO3yXe, MOJIyYCHHE, COOMpaHHUE,
pacrio3HaBaHKME W U3y4YCHUE CBOMCTB KHUCIOPOJa, HAOIIOICHUE B3aUMOJICUCTBUS BEIIECTB
C KHCJIOPOJOM M YCJIOBUS BO3HMKHOBEHHSI W TMPEKpaIleHHs TopeHus (moxkapa),
O3HaKOMJIEHHE ¢ 00pasiamMu OKCHUJIOB M OMHCAaHUE WX CBOWCTB, MOJyYCHHUE, COOMpaHUe,
pacrio3HaBaHKWE W M3y4YeHHE CBOMCTB BOJOpOJa (TOpeHHUE), B3aUMOJICUCTBUE BOAOPOAA C
okcugomM wmeau (II) (BO3MOXHO HCMOIB30BaHKME BHUIACOMATEPUATIOB), HAOIIOIEHNE

00pa3iioB BEIIECTB KOJWYECTBOM | MOJb, MCCIIEIOBaHHE OCOOCHHOCTEH pPacTBOPEHUS
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BEILIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINPEIEIEHHOU
MacCOBOM JIOJIEd pacTBOPEHHOTO BEIIECTBA, B3aWMOJICUCTBUE BOJBl C METAJUIAMU
(HaTpueM U KaibllMeM) (BO3MOXKHO HCIOJB30BAaHHUE BHUACOMATEPHUAJIOB), UCCIIECIOBAHUE
0o0pa3I0OB HEOPTaHUYECKUX BEUIECTB PA3IUYHBIX KIACCOB, HAOIOACHHE HW3MEHEHUS
OKpacK HMHAMKATOPOB B pAacTBOpax KHCIOT W IIEIOYEH, U3yUYCHHUE B3aUMOIECHCTBUS
okcuna Menu (II) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHUCJIOT C METaUIaMU, PEaKIuil
HEWUTpaIU3aly, MOJIYyYEHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJAHOTO METaJljia
IPYTUM U3 PacTBOpa COJM, PELIEHUE SKCIIEPUMEHTANbHBIX 3a/lad no TemMe «Baxuelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUIN.

IMepuoanueckuin 3akoH u Ilepuognuyeckass cucrema xumuueckux sjaemenros JI. U.
MenaesieeBa. Crpoenne  aroMoB. XuMHYecKass  CBf3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIMU

[lepBbie TOMBITKH KIacCUGPUKAIMM XUMHUYECKUX dJeMeHTOB. [loHsitue o rpymmax
CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEJIOYHO3EMEIbHbBIE METAJUIbl, TaJOr€Hbl, THEPTHHIE
rasbl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM(GOTEPHbBIE OKCUIBI U THAPOKCHU/IBI.
Ileppogmueckun  3akoH. llepmoamdeckass cucreMa XHMHYECKHX JJIeMEHTOB /.
N. MengeneeBa. KopoTkonepuonHas u JJIMHHONEpUoHas ¢opmbl [lepuonnueckoi
cucteMbl xuMuueckux anemMeHToB . Y. Menneneesa. [lepuoast u rpynnsl. uzndeckui
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOIA U TPYIIIBI DJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX saep. HM3orombl. Onektponbl. CTpoeHHE
AIIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHYECKUX 3JeMeHTOB [lepmommnueckoi
cucrembl [[. W. MeHneneeBa. XapakKTepUCTHMKAa XHWMHYECKOTO DJJEMEHTA IO €ro
noJioxkeHuto B [lepuoanueckoii cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Paiiyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB M0 TpyNIaM 1 nepuoam.

3nauenue [lepuoguueckoro 3akoHa u llepuoanueckoi cUCTEMbl XUMHUECKUX IJIEMEHTOB
IUI pa3BUTHUSA HayKu U NpakTUku. [[. 1. MenneneeB — yu€HbIi U rpaKJaHVH.

Xumuueckas CBSI3b. KoBanenTtHas (mosispHast u HETIOJISIpHAs ) CBSI3b.

3J’ICI(Tp00TpI/IHaT€J'II)HOCTB XMMHUYECKUX dJIEMEHTOB. loHHas CBS3b.
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Crenenbp  okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Ipoueccs
OKHUCJICHUS] M BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3y4eHHE OOpa3l0B BEIIECTB METAIUIOB M HEMETAUIOB, B3aUMOJCHCTBUE THUIPOKCH]IA
[IMHKA C PacTBOpaMU KHUCJIOT M IIEJIOYEH, MpPOBEIEHHUE OIBITOB, WILTIOCTPUPYIOIMIHUX
MIPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpEHUE, peaklUuK Pa3yiokKeHuUs,
COCTMHEHUSA).

Mescnpeomemmubnie cea3u

Peanuzanusi MexnpeaMETHBIX CBA3EH MPU M3YUYCHUH XMMHUU B § KIJIACCE OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BAaHUE KaK OOIUX ECTECTBEHHO-HAYYHBIX IOHATHUNA, TaK M TOHSITHM,
SIBJISTFOIIMXCSI CACTEMHBIMU JIJIs1 OT/ICJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.
OOuue ecTeCTBEHHO-HAy4YHbIC TOHSATHSA: HAy4HbIA (aKT, TUMOTE3a, TEOPHs, 3aKOH,
aHaliW3, CHUHTE3, KIaccuuKalus, TMEePUOJAUYHOCTh, HAONIONEHHE, OSKCIEPUMEHT,
MOJICTUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®u3nka: MarTepusi, aroM, OJJEKTPOH, MIPOTOH, HEUTPOH, HWOH, HYKIHJ, W30TOMbI,
PaIMOaKTUBHOCTb, MOJIEKYJIa, DJIEKTPUUYECKUM 3apsiji, BEIIECTBO, TEIO0, O0BEM, arperaTHoe
COCTOSIHUE BEILlECTBa, ra3, (PU3MUEeCKHWe BEJIWYUHBI, CAUHUIBI H3MEPEHUs, KOCMOC,
IUIaHETHI, 3BE3161, COJHILE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpocdepa, MUHEpaIbl, TOPHBIE TOPOJbI, TMOJIC3HBIC
HCKOTaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO M XMMHYeCKas peaKIus

Ileppuogmueckuit  3akoH. llepmomamueckass cucTeMa XHMHYECKHX JJeMEHTOB /.
N. Menpneneea. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XMMUUYECKHUX
AJIEMEHTOB MEPBbIX TPEX MEPUOAOB, KaIMs, KaJlbLMI U UX COCAUHEHUN B COOTBETCTBUU C

IIOJIOKECHHUEM JJICMCHTOB B Hepno;mqewoﬁ CUCTEMC U CTPOCHHUEM HX aTOMOB.
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CrpoeHue BenlecTBa: BHUIbl XUMHYECKOW CBSI3U. THUMBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOWCTB BEILIECTBA OT THUIMA KPUCTALUINYECKON PEIIETKN U BUJIa XUMUYECKON
CBSI3U.

Knaccudukanus u HOMEHKJIATypa HEOPTAaHMYECKUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJAaccaM HEOPraHWYECKUX COEIMHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMUUECKUX peaKIMil M0 pa3IMYHBIM IpHU3HAKaM (M0 YUCIY U COCTaBy
YyYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PeKTy, MO0 M3MEHEHUIO CTEleHen
OKHCJICHHUS] XUMHUUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, MO YYACTHIO KaTaiu3aropa). JK30-
Y DHJIOTEPMUYECKUE PEAKLINHN, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsiTue 0 ckopoctu xuMudeckoil peakuuu. [loHsTHE 00 O0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuuax. [IoHATHE 0 TOMOTEHHBIX U T'€TEPOreHHBIX peakiusax. [lonstue o
karanuse. l[loHsaTtue o xumuueckom paBHOBecuu. DakTOpbl, BIUSIOIIME HA CKOPOCTh
XMMHUYECKOUN PEAKIMU U MOJIOKECHUE XUMUYECKOTO PABHOBECHS.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE PEAKIIMM, JJIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIBLHOU peaxkiuu. CocraBiienue YpaBHEHUI OKHUCIIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJBb30BAHMEM METO/1a AIEKTPOHHOTO OaslaHca.

Teopusi 3NIEKTPOJIUTUUECKON NHCCOLMALMU. DIEKTPOIUTHI U HEAJIEKTPOJIUThl. KaTHOHHI,
AHHOHBI. MEXaHU3M JIUCCOIMALIMN BEUIECTB C PA3IMYHBIMUA BHUAAMHA XMMHUYECKOWU CBS3H.
Crenenb nuccoruaiuu. CUIbHBIE U CTA0bIE AIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CNOBUS MPOTEKAHMS PEaKIUii MOHHOTO OOMEHa, MOJHbIC U
COKpAIlIEHHBIE MOHHBIC ypaBHEHUs peakiui. CBONCTBA KHUCJIOT, OCHOBAHUW W COJIEU B
CBETE MPECTABICHUI 00 AJEKTPOIUTUYECKON Aucconnanuu. KauecTBeHHbIC peakiuy Ha
noHsbl. [IoHsATHE O TUAPONN3E COJIEH.

Xumuueckuii IKCnepuMenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB U HEMETAJUIOB (rpadura M ajMasa), CIO0XKHBIX BEHIECTB (XJOpUIa HaATpHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUUYECKOW PEAKIUHA OT BO3JIEUCTBUS PA3INYHBIX

(akTOpOB, MCCIENOBAHUE DJIEKTPONPOBOAHOCTH PACTBOPOB  BEIIECTB, IIpoliecca
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JUCCOLIMALIMKI KHUCIIOT, IIEJI0Yel U coJiel (BO3MOKHO MCITOJIb30BAaHUE BHUJIE0 MATEPUATIOB),
IPOBEAECHUE ONBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKA MPOTEKAHUS PEAKIUM HOHHOTO
oOMmena (oOpa3oBaHHWE oOcajka, BBIJCICHUE Ta3a, OOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX TPHUMEPBl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakIUil (TOpeHwue,
peaklMi Pa3NIOKEeHUs, COEAUHEHUS), pacllO3HaBaHUE HEOPraHMYECKUX BEIIECTB C
MTOMOILBIO KAYECTBEHHBIX PEAKLIM Ha NOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/a4.
HemeTaubl 1 X coeIMHEHUS

OO6miast xapaktepucTtuka TranoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIC
crenieHn okucienusa. CTpoeHne u QU3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XUMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICHCTBUE C METaJlJIaMH, HEMETaJlIaMH,
niesnoyamu). Xsoposogopon. ConsiHas KHUCIIOTa, XMMHUYECKHE CBOWCTBA, MOJYYECHHE,
IIpUMEHeHHue. JIefcTBUE XJIOpa W XJIOPOBOJIOPOJAa HAa OPraHW3M dYeloBeKa. BaxnHenmme
XJIOPUJIBI M X HAXO0KJICHUE B IIPUPO/IE.

OO6mass xapakrepuctuka 35neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTEeNEeHU OKHuciieHus. CTpoeHue U pu3NYecKue CBOWCTBA MPOCTHIX BELLECTB
— KHCJIOpOJa U cepbl. AJUIOTPOINHbIE MOAM(DUKAIMU KUCIOPOAA U cepbl. XUMHUYECKHUE
cBolicTBa cepbl. CepoBOAOPO, CTpoeHUe, (PU3NYECKUE U XUMUUYECKUEe CBOMCTBA. OKCHUIbI
Cepbl Kak NpPEICTaBUTENIM KHUCIOTHBIX OKcHaoB. CepHas KuCIOTa, (U3HUECKUE U
XUMHUYECKUE CBOWCTBA (OOIIME KaK MPEACTaBUTENs Kjacca KHCIOT U CleUu(pUUecKue).
XUMHUYECKHE PEeaKIIH, JIeXkKalllie B OCHOBE IMPOMBIIIIEHHOTO Coco0a MOIy4eHHs CEPHOM
KUCHOTHL. [IprmeHeHne cepHoi KUCIOThI. CoJId CEPHOM KUCTIOThI, KAU€CTBEHHAs PEaKIIus
Ha cynbdaT-uoH. HaxoxnaeHue cepbl U €€ COEIMHEHHH B MpUPOJE. XHUMHYECKOE
3arpsi3HEHUE OKPY>KaIoIIeH cpeibl COeAUHEHUSIMHU Cepbl (KMUCIOTHBIE JOXKAU, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHUS.

OO6mast xapaktepucTuka 3aeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIIEHUS. A30T, paclpoCTpaHEHHE B MpUpoae, PU3NYECKUE U
XUMHUYeCcKue cBoMcCTBa. KpyroBopor azora B mnpupoae. AMMHAK, €ro (PU3UYECKHE U
XUMHUYECKHUE CBOWCTBA, MoJlyueHUe W npumeHeHue. Colu aMMOHMS, UX (PU3MYECKHE U

XUMHUYCCKHUC CBOﬁCTBa, IIPUMCHCHUC. KauecTBenHnas p€aknus Ha HOHBI aMMOHU:I. A3oTHas
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KUCIoTa, €€ ToJlyueHue, (QU3MYeCKue U XHMMHYECKHe CBoMcTBa (0OmiMe Kak
IpeCcTaBUTEN Kjacca KHUCIOT U creuuduueckue). VMcnonb3oBaHue HUTPATOB M CoOJieh
aMMOHHSA B KaU€CTBE MUHEPAJBHBIX YA00peHU. XUMUYECKOE 3arpsi3HEHNE OKPY Karolen
CpeIbl COEAMHEHUSMHU a30Ta (KUCIOTHBIC IOXKIHM, 3arpsA3HEHHE BO3[yXa, MOYBHI H
Bos10EMOB). Docdop, ammoTpomnHbie MoauduKauu Gocdopa, puznueckne 1 XUMUICCKUE
ceoiictBa. Oxcun docdopa (V) u dochopras kucnora, uU3HUECKHE U XUMHUYCCKUE
CBOICTBa, osydyenue. McnonpzoBanue pocdartoB B kauecTBE MUHEPAIbHBIX YI00OpEHUM.
O6mass xapaktepuctuka 3yeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKkTepHbIE  CTEMEHW  OKHCIEHUS.  YTIIepoJ,  ajuIOTpOmHble  MOAU(UKAIUY,
pacnpocTpaHeHHEe B IMpHUpojAe, (U3NYECKUE M XUMHUYECKHE CBOMCTBa. AJCOpOIMs.
Kpyrosopotr yriepoga B npupoge. Okcuabl yriepoaa, ux (pU3MUECKUEe U XUMHUYECKUE
CBOWCTBa, IEWCTBUE HA JKUBBIC OPTaHU3MBI, MOTYYCHHE M MPUMEHEHHE. DKOJIOTUYECKHUE
npo0isieMbl, cBA3aHHbIE ¢ OokcuaoM yriepoja (IV), runoresa riodanbHOr0 MOTEMJICHUS
KJIMMaTa, MapHUKOBBIA 3¢ dekT. YrojbHas kuciota U €€ CoyiM, WX (PU3HYECKUE U
XUMHUYECKUE CBOMCTBA, MMOJTyYeHUE U nMpuMeHeHne. KauecTBeHHast peakiusi Ha KapOoHart-
noHbl. Vcrnonbp3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIILICHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHavyasibHBIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAUWHEHUAX YTiepoja
(MeraH, 2TaH, TWJIEH, alleTWJIEH, TaHOJ, TJIMLEPHH, yKCycHas Kuciora). [Ipupomnbie
HMCTOYHUKHU YTJIEBOJOPOJIOB (YroJib, MPUPOIHBIN ra3, He(PTh), MPOIYKTHI UX MepepadboTKU
(6eH3MH), UX POJIb B OBITY M TPOMBINIIEHHOCTH. [IOHSATHE O OMOJIOTHYECKH BaKHBIX
BEIIECTBaX: JKUpPax, OeIKax, yrieBoJgax — M UX POJU B KU3HU YeloBeka. MaTepuanbHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, MOJYYEHHE W NPUMEHEHHE.
Coenunenust kpemHust B nipupoze. OOmue npeacraBieHuss o0 okcune kpemuus (IV) u
KpeMHHEBOU KucioTe. CHUIMKATHI, WX HUCIOJb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxneiite cTpouTenbHbIE MaTepuanbl: KepamMHuKa, CTEKJIO, I[EMEHT, OETOoH,
xene300eToH. [IpobmeMbl 0e30MacHOrO HMCMOJB30BaHUS CTPOHUTENIBHBIX MAaTEepUaoB B

HOBCEITHEBHOU KU3HHU.
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Xumuueckuii IKCnepumenm:

U3ydeHre o0paslloB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEJICHUE
KQUEeCTBEHHBIX PEaKlUMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE MPU3HAKOB HMX MPOTEKAHUS,
OTIBITHI, OTpaXKaromye GU3NIECKUEe U XUMHUECKIE CBOWCTBA TAIOTCHOB M WX COCTUHEHHM
(BO3MOKHO HCMOJB30BAHKME BUIECOMATEPUATIOB), O3HAKOMJIEHHE C 00paslaMu XJIOPHUJIOB
(raoreHuI0B), O3HAKOMJIEHHE C oOpasuaMu cepbl U €€ COCOUHEHHSIMH (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJIEOMATEpPHUAIOB), HaOIOJIEHHE Tpolecca OOyriauBaHUs caxapa Toj
JEUCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI, W3YYEHUE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHHE KAaueCTBEHHOW peakluy Ha CyJb(paT-uOH U
HaOroficHUEe Tpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3MUYECKHUMH CBONCTBaMU
azora, Qochopa W uX coeaMHEHUN (BO3MOXXHO WCIOJIb30BAHUE BHUECOMATEPUAIIOB),
oOpa3naMu a30THBIX U (HOChHOPHBIX YI0OpEeHUH, oIydyeHrne, coOupaHue, paclio3HaBaHKe
U U3y4YeHHE CBOWMCTB aMMHaKa, MPOBEJICHUE KAYECTBEHHBIX PEAKIM HA MOH aMMOHUS U
dbochar-uon W uU3ydeHHUE  MPU3HAKOB  HUX  MPOTEKAHUSA,  B3aUMOJCHCTBUE
KOHILICHTPUPOBAHHOW  A30THOM KHCJIOTBI C MeAblo (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), M3YYEHUE MOJENEl KpPUCTAUIMYECKUX PELIETOK aiMasza, rpadura,
dymiepeHa, O3HAKOMJIGHHME C TIPOLIECCOM  aJCOpPOIMU  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YITIEM H YCTPOMCTBOM TMPOTHMBOrasa, IOJy4YeHUEe, CcoOHupaHue,
pacno3HaBaHWE€ M HW3YYEHUE CBOWCTB YIJIEKMCIOTO Ta3a, IMPOBEJCHHE KayeCTBEHHBIX
peakinmii Ha KapOOHAT W CUJIMKAT-WOHBI W W3yYCHHE TNPU3HAKOB HMX TNPOTEKAHMS,
O3HAKOMJIEHME  C  MPOAYKUHMEH  CHJIMKATHOM  NPOMBIIIJIEHHOCTH,  PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelie HeMeTaibl U UX COeAUHEHUS.
MeTasuibl M X COeTUHEHUS

OO6masi xapakTepUCTUKA XUMHUYECKMX DJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX
noJioxkeHust B Ilepuognueckoint cucreme xumuueckux anemeHToB JI. M. MenpaeneeBa u
ctpoeHusi aroMoB. CTpoeHuE MeTaIOB. MeTtauyeckasi CBs3b M MeTalUIM4yecKas
KpUCTAJUINYECKass PEmETKA. ODJIEKTPOXMMHYECKAW  PSAN  HANPSOHKEHWH  METAJUIOB.

duznyueckre U XMMHUYECKUE CBOMCTBA MeTa/ioB. O0IIHe criocoObl MOMyYeHUs METaJIOB.
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[TonsiTHEe 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI MX OT Koppo3uu. CruiaBbl
(cTanb, 4yTyH, TIOPATIOMUHKMN, OpOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIUICHHOCTH.
[Ilenounsie MeTauIbl: TONOKEHUE B [lepnoanueckon cucreMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE HX AaTOMOB, HAaXOXAeHUWE B npupome. Pusznueckue u
XUMHUYECKHEe CBOMCTBA (Ha MpuMepe HaTtpus U Kainus). OKCUbI U THAPOKCUIBI HATPUS U
kanus. [[ppuMeHeHne MEem0YHbIX METAIUIOB U UX COCIMHEHUM.

[IlenmoyHO3EMENBHBIE METAUIBI MAarHui W KalblU: ToJoxkeHue B Ilepuomnueckon
cucteMe xummudeckux sneMeHToB . . MenaeneeBa, CTpO€HHE UX aTOMOB, HAX0XK/ICHUE B
npupone. Pu3nUeCKHe W XHMHYECKHE CBOWCTBA MarHus W Kainplus. Baxunenmue
COCIMHEHUS KalblMs (OKCHUJ, TUIAPOKCHA, coyin). JKECTKOCTH BOJBI U CHOCOOBI €€
YCTpaHEHUS.

AmomuHnii: nonoxkenue B llepuoanueckor cHCTEME XHMHYECKHX JJIEMEHTOB /.
N. Menpaeneesa, CTpOEHHUE aroMa, HaXOXKJAeHUE B Npupoge. OPusnyeckue U XMMUYECKUE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUJIPOKCUJIA aTFOMUHUS.

XKenezo: mnonoxenue B Ilepuogmyeckold cHCTEME XUMHUYECKUX 3yeMeHTOB /.
N. MenaeneeBa, CTpOEHHE aToMa, HAXOXKJACHUE B Npupoje. OU3NUecKne U XUMUYECKUE
cBoMcTBa kene3a. Okcuabl, THAPOKCUALl U conu sxenesa (II) u xenesa (III), ux cocras,
CBOWCTBA U NOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpasllaMd METAJUIOB M CIUIAaBOB, WX (U3MUYECKUMHU CBONCTBAMHU,
W3y4YEHUE  PE3YJbTATOB KOppO3UH METAJIOB (BO3MOKHO VCII0JIb30BAHUE
BHJICOMATEPHUAIIOB), OCOOCHHOCTEM B3aMMOJICUCTBUS OKCUJIa KaJbLIMS U HATPHUS C BOJOMU
(BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB), MUCCIIEIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mpoIiecca ropeHus xeje3a B KUCJIopoae (BO3MOXKHO HCMOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIUM HA MOHBI: MarHus, KaJIbIUs, ATFOMUHUSA,
nuuka, xene3a (II) u xenesa (II), megm (II), HaOGmoAEeHWME W OMHICaHHWE MPOIIECCOB
OKpalllMBaHUs TIJIAMCHM MOHAMU HATpUsl, Kajlusg W KaJblHs (BO3MOXKHO HCIOJIb30BAHUE

BHUJICOMATEPHAIIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOWCTB TUIPOKCHUAA QIIOMUHUS U
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TUAPOKCH]IA IMHKA, pEHIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4y N0 TeMe «BaxHeillne MeTamibl
U UX COCTUHEHUS.

XuMus 4 OKpy:Kaomas cpeaa

BemectBa 1 MaTepualibl B MOBCEIHEBHOM JKU3HU YeJIOBEKAa. be30MmacHoe MCIonb30BaHNe
BEIIECTB U XMMHUYECKUX peakuuil B ObITy. [lepBas moMolp npu XUMHUYECKHX OXKOrax U
OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpY Karollel cpeibl (IpeenbHast A0MyCTUMas KOHIIEHTpaIHsl
BeniecTs, ganee — [1/1K). Ponabs XxuMuu B pemieHu 3KOJI0rMUECKUX IpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTEpUaJIbl).
Mesxcnpeomemmnunie ceasu

Peanm3zanust MeXnpeaMEeTHBIX CBA3EH MPU M3YYECHUH XMMHUU B 9 KIIACCE OCYIIECTBIISIETCS
yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHATUN, TaK U TOHATHUH,
ABJISIFOIIUXCSI CACTEMHBIMHU ISl OTJEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.
OO1iue ecTecTBEHHO-HAY4YHbIE IOHATHSA: HAy4dHbI (akT, rumoresa, 3aKOH, TEOpus,
aHaluu3, CHUHTE3, KIaccuPUKaluus, TIEePUOJAUYHOCTh, HAOJIOJECHHE, SKCIEPHUMEHT,
MOJCIIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJIEHUE, MAPHUKOBBIA 3((PEKT, TEeXHOJIOrusi,
MaTepHuabl.

®uzuka: MaTepusi, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJA, HW30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsl, NPOBOAHHUKH, IOJYIIPOBOJIHHUKH,
IUDJIEKTPUKH, (DOTOIIEMEHT, BEIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KPUCTAIUIMYECKAs PEIMIETKA, CIUIaBbl, (PU3HUYECKUE
BEJIMYUHBI, E€AUHULBl H3MEPEHHs,, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3NBI,
Connue.

buonorus: ¢otocunres, ApixaHue, Ouocdepa, IKOCUCTEMA, MUHEpAIbHBIE YIOOpEHUS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEJIbHBIE BEIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuHEpasibl, TOPHbIE TMOPOJIbI, IOJE3HBIC

HCKOIIACMBIC, TOIIJIMBO, BOJHBIC PECYPCHI.
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3. TemaTnueckoe INIAHUPOBAHHE ¢ YKAa3aHHUEM KOJHYIECCTBA YaCOB, OTBOJIMMbIX

Ha 0CBOEHME KaKI10H TeMbI

Ne n/n HammeHoBaHMe TeMbI Koua-Bo [IIpakTnueckue KonTposbHbie
4yacoB  padoThl padoThI

1. [Tema l. 21 [Ip.p. Nel. K.p. Nel
HauanbHble MOHATUA U 3aKOHBI [Ip.p. Ne2.
XUMHH [Ip.p. Ne3.

2. [Tema?2. 18 [Ip.p. Ne4. K.p. Ne2
Baxnerime npencraBuTesu [Ip.p. NeS.
HEOPraHWYECKUX BEILECTB. [Ip.p. Ne6.
KomnndecTBeHHbIE OTHOIICHHUS B
XUMHAH

3. |Tema 3. 10 [Ip.p. Ne7. K.p. Ne3
OcHOBHBIE KJIacChl HEOPTaHUYECKUX
COCTUHEHUN

4. Temad4. 8
[Tepuoanueckuii 3aKOH 51
MepUOINYecKas cucTema
XUMHYECKUX 3JIEMEHTOB JN.
MenneneeBa. CTpoeHue atoMa

5. [Tema 5. Xumuueckas cBsi3b. 8 K.p. Ne4
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIE
peakimn

7. |O0o001IeHNE U cucTEMaTH3aIHS 3 Hroroas
3HaAHUM. KOHTpOJIbHAsI paboTa

68 7 5
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9x1ace

Ne HanmeHnoBaHue TeMbl KoJu-Bo yacos | IlpakTuyeckue KoHnTpoJbHbie
n/n padoThbI padoTbl

1. Tema 1.IloBTOpeHue u Bxonnas
0000111eHUE CBEJICHUH TI0 ) KOHTpPOJIbHAs
Kypcy 8 kiacca. paborta
XUMUYeCcKHe peakuu.

2. Tema 2. 10 [IpakTuueckas KonrtponbHas
XUMHUYECKHE pPeaKIuH B pabota Nel. pabota Nel
pacTBopax

3. Tema 3. [IpakTryeckas KontponbHas
Hemerannsl u ux 25 pabota Ne2. pabora Ne2
COCAVHEHHUS [IpaxTnueckas

pabota Ne 3.
IIpakTrueckas
paborta Ne 4.
[IpakTnueckas
pabota Ne 5.

4. Tema 4. [IpaxTueckas Kontponbnas
MeTaysl 1 ux 18 pabota Ne 6. pabota Ne3
COEIMHEHUS [IpakTruyeckas

pabota Ne 7.

4, Tema 5.

XUMHUSI 1 OKpYy>Karomast 2
cpena

5. Tema 5.00001menne Hrorosas
3HaHUH 110 XUMHH 33 KypC 8 KOHTPOJIbHAS
OCHOBHOM IITKOJIBI. paborta

68 7 5
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Hpuiaoxenue 1

KaJIEH}]apHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE

8 KITACC

Homep | Ilnan
ypoka DakT Tema vpoxa OcHOBHOE coiepsKaHme XapakTepucTHKA OCHOBHBIX BUJOB J1eATEIbHOCTH
yp YpPOKa y4yammxcsi (Ha ypoBHe y4eOHbIX JieiicTBUiA)
n/n
Tema 1. HauaibHble NOHATHSA M 3aKOHBI XUMMH (20 1)
1 BBoaHEBIH [IpaBuna TexHWKH 0E30MAaCHOCTH W HEKOTOPHIE BHJIBI
MHCTPYKTaX IO paboT B XuMH4IeCKoil Taboparopuu (KaOWHETEe XUMIIH)
Thb
2 [Mpenmer xumun. | Tenma u BemectBa. CpolicTBa BEWECTB. JTAIOHHBIE | OObACHAMb, 4YTO  TPEAMETOM  HM3Yy4YEHHS  XMMHH
Poib xumuu ¢dusnyeckue CBOICTBa BEILIECTB. Marepuansl | ABJISIOTCS BELIECTBA, UX CBOWCTBA U NMIPEBPALLEHHUS.
B KHM3HH U MaTepuaioBeieHne. XHUMHUUECKue siBIeHHA. Ponb | Paznuyams Tena U BELIECTBA, BEIIECTBA U MATEPUAIIBL.
geIOBEKA XMMHUH B J)KM3HU COBpeMEHHOTo obOmiectBa. OTHOLICHUE | Yemanaeiueams  NPUUAHHO-CICICTBEHHBIE  CBSI3U
o01IecTBa K XMMUU: XeMOQHITHSI U XeMOo(hoOusl. MEX/1y CBOMCTBaMH BEILLIECTB U UX MPUMEHEHUEM.
Jemoncrpanuu. Koiiekuns Marepuanos 1 u3aenuid | Xapakmepu3osams NONOXUTEIBHYIO U OTPULIATEIbHYIO
U3 HUX. POJIb XMMHUH B )KU3HH COBPEMEHHOTO O0IIECTBA.
JlaGopaTopHble  ONBITHI. 1.  OsnaxkomiieHue | Apeymenmupogams CBOIO TIO3UIUIO TIO OTHOIICHHUIO
C KOJUIEKITHel 1a00paTOpHON MOCYTbI K xeMo(unu 1 XxeMopoOuu
3 MeTtoasl Mertonpl u3yuenusi xumun. Habmonenne. DxcnepuMenT | Xapakmepusoeams  OCHOBHBIE — METOABI  M3YUYEHUS

HN3YUCHUA XUMHUU

MopaenupoBaHue. Mopnenu MaTepHaJIbHbIE
(BemiecTBEHHBIE) U 3HAKOBBIE (CHIMBOJIBHBIE).
JemoncTpanun.Moseny, HUCHONb3yeMble Ha YpoKax
¢u3uku, Ouonmormu u reorpapun.  OOBEMHBIE H
[IAPOCTEPIKHEBBIE MOJIETTH HEKOTOPBIX XUMHUYECKHX
BemiecTB. MoJesn KpUCTATMYECKUX PEIIETOK

€CTEeCTBEHHO-HAYYHBIX JIUCIIHILIHH.
IIpusooumsnpuMepbIMaTEPUATEHBIX U 3HAKOBBIX, WIIH
CHUMBOJIBHBIX, MOJIEJIEH, UCTIOJIB3YEMBIX Ha YPOKax
¢u3uKu, OMoIOruM U reorpadum.

Cobupamb 00BEMHBIE U MAPOCTEPIKHEBBIE MOJICIIH

HCKOTOPLIX XUMUUYCCKUX BCIICCTB
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ArperatHbie l'azel. XKunkoctu. TeEpnple BeiiecTBa. BiauMuble | Pasziuyams TpU arperaTHBIX COCTOSIHUS BEIIECTBRA.
COCTOSIHUS MIePEeXO0/Ibl BEIIECTBA M3 OJHOTO arperaTHOro COCTOSIHUS | Ycemanaenueams B3aUMOCBA3b MEXKAY arperaTHbIMU
BEILECTB B JIpyroe: BO3TOHKa (CyOnmMarusi) W JecyOMMAaIysi, | COCTOSHUSIMH Ha OCHOBE B3aWMHBIX II€PEXOIIOB
KOHACHCAIIUS W WCHAapeHHe, KPHUCTAUIM3alWsi W | BEIECTBA.
TUTaBJICHUE. HnmocmpuposamvB3aMHbIE nepexonsl  BEUIECTB
Jemoncrpauun. Cobupanue mpubopa i MOTYUYECHHUS | IPHUMEPaMHU.
rasa M IpoBepKa ero repMeTHYHOCTH. Bo3ronka cyxoro | Habniodams XUMHYECKHH OJKCHEPUMEHT W Oelamb
nbaa, voda WM HadTanuHa. ArperatHble COCTOSIHUS | BBIBOJIBI HA OCHOBE HAOIIONEHUMA
BOJIBL.
JlaGopaTopHbie onbIThI. 2. [IpoBepka repMeTHIHOCTH
mpuOopa /I MOTyIEeHHUS Ta30B
Ipakxmuueckasn | lpaBuia TeXHUKM 6€30IIACHOCTU ¥ HEKOTOPBIE BUJIBI Pabomams ¢ maboparopHblM  000pyIOBaHHEM
paboma 1 paboT B XxuMH4IeCcKoil maboparopuu (KaOWHETEe XUMIIH) Y HarpeBaTeIbHBIMA  TPHOOpPaMH B COOTBETCTBUH
C TIpaBWJIaMH TEXHUKH O€30I1aCHOCTH.
Buinoanuamuo mpocTenme MaHHUITYJISILIUU c
nmabopatopHeiM  00OpymOBaHHEM: C J1a0OpPATOPHBIM
LITATUBOM, CO CHUPTOBKOM
Jlomawmnuti HaOmroneHue 3a ropsineii cBeuoit Buinoansme 6e301acHbIe B IOMAIIIHUX YCIOBHUSIX
oKCnepuMenn SKCIIEPUMEHTBI, IPOBOIUTH HAOIOICHUS 32 TOPSIICH
CBEYOM.
Ogopmassme  OTYET O TpOJACIaHHON pabore ¢
WCTIONb30BaHNEM PYCCKOTO (POAHOTO) s3bIKa U SI3bIKA
XUMHH
dusuueckue Ousnveckre sBieHus. UuCThle BemiectBa W cMecH. | Pasiuuames (Gu3uueckue W XUMHYECKHE SIBICHUS,

SIBJICHUS — KaK
OCHOBa
pazaeneHus
CMECEeHB XUMHUU

I'omorennsie u  rereporeHHele  cmecu. Cwmecu
razoobpasuele, xuakue u  TBEpAble.  CrocoObI
pasfeNieHusl CMeceil: MEeperoHka, WiIW JUCTHILIALNA,
OoTCTauBaHUe, (UIBTPOBAHME, KPHUCTAJUIM3ALUS —HIIH
BhIMapuBanue. Xpomarorpadusi. [IpuMeHeHHe 3THX
Croco0OB  pa3zjeneHusi cMmeceil B J1a0OpaTOpHOIL
NPaKTUKE, HA IIPOU3BOJICTBE U B OBITY.

YHCThIE BEIIECTBA U CMECH.

Knaccugpuyuposams cmecu.

Ilpusooums TpPUMEPHl CMECEW, MMEIOIINX PAa3IndHOE
arperaTHOe COCTOSIHUE.

Ycmanasnueams ~ TPUUMHHO-CIENCTBEHHBIE  CBA3H
MEXIy (GU3NUECKUMH CBOWCTBAMH KOMIIOHEHTOB CMECH
U CTI0CO0aMU HX pa3/IeieHusl.

JdemoncTpauuu. Pasnenenue qByx HecMelmumBaromuxcs | Pazauuamo CHIOCOOBI pasneneHus cMeced,
KHUAKOCTEH C TIOMOIIBIO JENIUTENbHON BOPOHKH. | ONUCHIBAMbY OXAPAKMEPU308bIBAMbUX — TIPAKTUIECKOE
Huctwnsitop u ero  pabota. YcraHOBKa Al | 3HaYCHHE

¢bunpTpoBanus u e€ pabora. YCTaHOBKA JJIs
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BEIMapuBaHus W e€ pabora. Koymmekmmst OBITOBBIX
npubopoB A QuIbTpoBaHHMS Bo3Ayxa. Paszmenenue
KpacsIIero BemecTBa ¢omacTepa ¢ MOMOIIBI0 METOAa
OyMaxxHO# XpoMaTtorpaduu.

JlabopaTopHbIe ONBITHI. 3.03HakoMmIIeHne
C MUHEpaJaMH, 00pazyrIuMH TPaHMUT.
4. TIpuroToBICHUE TETEPOTCHHOM CMECH ITOPOIIKOB
CEPBHI C KEJIE30M U UX pa3JiesieHue

Ipaxmuueckas AHanu3 Mo4BEI Pabomams ¢ nmaboparopHelM  000pyIdOBaHHEM
pa6oma 3(aHa_]lOe Y HarpeBaTeIbHBIMA  TPHOOpPaMH B COOTBETCTBUH
pabomui C TpaBUJIAMH TEXHUKH OE30MIACHOCTH.
«OuucmKa Buinoanams  mpocteiimie  npuéMbl  OOpalleHUs
nosapennoti ¢ J1abOpaTOPHBIM 000pyTOBaHUEM: BOPOHKO,
(UIBTPOM U CIIMPTOBKOM.

conuy) Habnooamy 3a CBOHCTBaMHU BEIIECTB u
MMpeBpaliCHUAMHU, TPOUCXOAAIINMU C BEHICCTBAMMU.
Onucvlgams XAMHUYECKUH 3KCIIEPUMEHT C TIOMOIIBIO
PYCCKOTO (POIHOTO) SI3bIKA U SA3bIKA XVMHH.
Jlenamy  BBIBOIBI 1O pe3yibTaTaM MPOBEIEHHOTO
IKCHEPUMEHTA

ATOMHO- XUMHUECKHE dJIEMEHTBI. ATOMBI U MOJIeKYJIbl. [IpocThie | O6bsicHsamb, 4TO TAKOE XUMHYESCKHUN 3JIEMEHT, aTOM,

MOJIEKYIAPHOE W CIIOXKHBIE BellecTBa. AJUIOTPONUS Ha MpUMeEpe | MOJIEKyJa, aJuIOTPOIIHS, HOH.

yueH¥e. KHCIIOPOJIA. OCHOBHEIE MOJIOKEHUS aTOMHO- | Pazauyams IPOCTHIE U CIIOXKHBIE BEIIECTBA, BEIIECTBA

XUMHUECKIe MOJICKYJISIPHOTO YUCHHS. HoHsl. BeriectBa | MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUSL.

e — MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHHUSL. Yemanaenusames TPUUUHHO-CIICAICTBEHHBIC CBS3H
JeMoHcTpanuu. Mojielid ajTIOTPONHBIX MOAU(BUKALUMN | MEX/Yy COCTABOM MOJICKYJI U CBOMCTBAMU aJIJIOTPOITHBIX
yriepoja u cepbl. [lonydyenue o3oHa MOTU(PHUKANNN KHCIOPO/IA.

Dopmynuposams OCHOBHBIC TTOJIOKEHUS ATOMHO-
MOJIEKYJISIPHOTO YYEHUSI

3HaKu 3Haku (cuMBOIIBI) XUMHAYECKHX aNIeMeHTOB. | Hazvieamw W 3anucviéams 3HAKH XUMUYECKUX

XUMUYECKUX Wudopmanusi, KOTOPYHO HECYT 3HAKH XUMHYECKHX | SJIEMEHTOB.

3JIEMEHTOBR. SJIEMEHTOB.  OTHMOJIOTHS ~ Ha3BaHMH  HEKOTOPBIX | Xapaxkmepusosams MHHOPMALNIO, KOTOPYIO HECYT

HepI/IOI[I/ILIeCKaSI XUMHUYECKHUX DJIEMCHTOB. HepI/IOJII/IT-IeCKaSI Ta6HPIHa 3HAKH XUMHUYECKNX JJICMCHTOB. .

Tabimma XHMHUECKHX  S/IEMEHTOB a. N lv\/[eHL[eneeBa: Onucvigams CTPYKTYPY NEPUOTTUECKON TAOIUIIBI

R — KOPOTKONEPUOAHbIH M UIMHHONEPHUOAHBIA BapHaHTHI. | XUMHUYecKuX snemeHToB [I.. Menneneesa.

snemenToB JI. U.

[Tepuonpr u rpynmsl. ['MaBHas u mOoOOYHAS TTOATPYIIIHI,

ObvacHames  DTUMOJIOTMYECKHE  Hadaja  Ha3BaHWUH
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Menneneesa. wt A- u b-rpynmer. OTHOCHTENbHAS aTOMHAs Macca. XUMHYECKHX 3JIEMEHTOB M UX OTIEIHHBIX TPYIIIL.
10 3HAKH Jlemoncrpamun. Iloprperst M. 5. Bepuemuyca u JI. U. | Pazuuuams KOPOTKONEPHOIHEIA ¥ JUTMHHOIEPHOHBIH
N — Menpeneena. KopoTtkonepuoanpiii U | BapuaHThl nepuoandeckoit cucremsl /1. 1. Meneneena
SIICMCHTOB. JUTHHHOTIEPHUOTHBIA BapHUAHTHI TIEPHOINIECKON CHCTEMBI
M. . MenneneeBa
Ilepronnueckas
Tabimna
XUMHUYECKUX
snementoB Jl. 1.
MeHieneesa.
11—12 Xumuueckue Xumudeckue (opmynel. Manekcsr n xodddunuentsl. | Omobpasrcams ~ COCTaB  BEIMECTB C  ITOMOIIBIO
bopMyIsI OTHOCHTENbHAS MOJICKYJISIpHAs Macca. MaccoBast IO | XUMHYIECKHX (HOpMYII.
XMUMHYECKOTO 3JIeMEHTa B coenuHeHuu. WHpopmarus, | Paziuuams WHASKCH U KO(DOUITUCHTHI.
KOTOPYIO HECYT XUMHYECKHE POPMYITBI Haxooums OTHOCUTENBHYIO MOJEKYISIPHYIO Maccy
BEIIECTBA U MACCOBYIO JOJII0 XHUMHUYECKOTO DIIEMEHTA B
COEJIMHEHHH.
Tpancauposams ~ WHPOPMALMIO,  KOTOPYIO  HECYT
XUMHIYECKHE (DOPMYJIBI
13—14 BaneatHocTs BanentHocth. CtpykTypHas ¢opmyna. Xumudeckue | OOwscHIMb, YTO TAKOE BAJICHTHOCTb.
3JIEMEHTHI C TIOCTOSHHOM M NepeMEHHON BaJIEHTHOCTBIO. | [loHuMamb OTpakeHHE TOpsiKa COETUHEHHS aTOMOB
BeiBonm  ¢dopMynel  COeNMHEHHsS 1O BAJICHTHOCTH. | B MOJIEKYJaX BEIIECTB TOCPEICTBOM CTPYKTYPHBIX
OmnpeneneHre BaJeHTHOCTH XUMUYECKOTO 3JIEMEHTa 10 | (opMyI.
bopmye BEIIIECTRA. CocraBnenue Ha3zBaHu# | Yuemo cOCmasnAms (hopmybl COEIMHEHHH
COCIMHEHMI, COCTOSIIUX W3 JBYX XHUMHYECKUX | 110 BAJIGHTHOCTH M ONpeOeisimb BAIEHTHOCTH DJIEMEHTa
AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. o opmye ero coeMHEeHUS
JemoncTpanmnu. KoHcTpynpoBaHue mapocTep:KHEBBIX
MOJIEJIEN MOJIEKYJI
15 Xumuueckue XuMudeckue peaknud. PeareHTsl M IpOAyKTHl peakiuu. | Xapakmepuzo8ames XUMAYECKYIO PEAKIIHIO U e€
peakuun [lpu3Haku  XWMHYECKHX peaknuid. YCIIOBHUS WX | YYaCTHUKOB (peareHTHI M MPOIYKTHI PEAKIIHH).

MPOTEeKaHUs MW TpeKpameHus. Peaknuum TopeHus.
TermoBoii  3ddekt peaknuu. IK3OTEPMHUECKUE H
SHIOTEPMUYECKHE PEAKIIHH.

demoncTpanmuu. Anmapar Kwumma.  Paznoxenue
Oomxpomata amMMOHHUA. ['OpeHue cepel W MarHueBOil
JICHTEI.

JlaGopaTopHble onbITHI. 5.B3anMopeiicTBue pacTBOpOB

Onucwviéamsy IPU3HAKU U YCIOBUS TEUCHHUS XUMHUIECKUX
peaxkuui.
Paznuuams  3K30TEpMUUECKHE UM OHAOTEPMHUYECKHE
peaxuuu.
Coomnocums peaklMyd TOPEHUS U DSK30TepMHUECKHE
peakuuu.
Habnrwoodame U onucvigams XUMUUECKUH 3KCIIEPUMEHT C

32




XJIOpH/Ia HATPHUS U MOAHJA Kallksl C PaCTBOPOM HHTpaTa
cepebpa. 6. I[lomyuenme ruapokcuma memu(ll) u ero
B3aUMO/JICUCTBUE c cepHoM KHUCJIOTOH. 7.
BzaumoaeiicTBrue pactBopa cojbl ¢ KUCIOTOM

MTOMOIIIBIO PYyCCKOTO (POTHOTO) SI3bIKA U A3BIKA XUMUN

16—17

XUMHAYECKHE
ypaBHEHUS

3aKOH COXpaHEHWS MacChl BEMIECTB. XHWMHUYECKHE
ypaBHeHus. CocCTaBleHHE XWUMHYECKHX YPaBHEHUH.
Hudopmarus, KOTOpYrO HECET XUMUUECKOE YpaBHEHHE.
Hemouncrpanuu. [Toprperst M. B. JlomonocoBa u A. JI.
JlaByasne. I'openne docdopa. OTBITHI,
WUTIOCTPUPYIOLIME 3aKOH COXPaHEHHSI MacChl BEIIECTB.
JlaGopaTopHble  ONBITHI. 8.IlpoBepka  3akoHa
COXpaHEHUs MAacChI BEIIIECTB Ha npuMepe
B3aUMOJEUCTBHs METOYN W KHUCIOTHL. 9. IIpoBepka
3aKOHa COXpaHEHHUs MacChl BEIIECTB Ha MpHUMepe
B3auMoeiicTeus mémoun u conu xenesa(lll)

Dopmynuposams 3aKOH COXPaHEHHS MAaCChl BEIECTB.
Cocmasnsimyb Ha €TO OCHOBE XUMHYECKHE YPABHEHHSL.
Tpancruposams nHPOPMALHIO, KOTOPYIO HECYT
XUMHAYECKHE YPABHEHHUSI.

DKCIIEPUMEHTAILHO no0meepaicoams CIpaBeJINBOCTh
3aKOHA COXPAHECHHUSI MaCChl BEILIECTB

18—19

Tumnsr
XUMHAYECKUX
peaxkiun

Knaccudukamnuss XUMHYECKHX PEaKIHid 10 COCTaBy H
YHUCIy PEareHTOB U MPOJIYKTOB. THIBI XUMHYECKUX
peakuuii.  Peakuum — coequHEHUS,  Pa3JIOXKEHUS,
3amMerieHus 1 ooMeHa. Karanuzatopsl.

Jemonctpanun. [openne ¢ochopa, pacTtBopeHne
MpOAyKTa TOpPeHHs B BOJE M  HCCIEIOBaHME
MOJ[y4EHHOT'O pacTBOpa JakMycoM. BsanMonelicTsue
COJISHOM KHUCJIOTHI ¢ IuHKOM. Ilomydyenue ruzppoxcuaa
Menu(ll) u ero paznoxkeHue npu HarpeBaHUH.
JlabopaTtopHble onbiThl. 10. Pa3znoxenue mnepokcuaa
BoJOposa ¢ momompto  okcuma  Mapraama(lV).
11. 3amereHue xxene3oM MeIN B METHOM KyIIOpOCe

Knaccugpuyuposams xumudeckue peakiiui 1Mo IprU3HaKy
Yyciia ¥ COCTaBa PeareHTOB U MPOYKTOB.
Xapaxmepuzosams pONb KaTalnu3atopa B IPOTEKAHUU
XUMUYECKOH peaKiuu.

Habniooams n onuceleams XUMHUECKUN SKCIIEPUMEHT
C TIOMOIIBI0 PYCCKOTO (POTHOTO) SI3BIKA U SI3bIKA XUMHUHU

20

IToBTOpEeHune
1 00001IeHNE
TEMEL.
IToaroroBka k
KOHTPOJIbHON
pabote

TectupoBanue, pelieHye 3aa4 1 BHITIOJTHEHNE
YIpaKHEHUH 110 TeMe

21

KOHmpOﬂlel}l pa60ma 1 no Teme «HepBOHaqaﬂbHLIe XUMHUYECCKHC ITOHATHH)
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Tema 2. BaxkHeiimne npeacTaBuTe/ Il Heopranndeckux BemlecTs. KojmyecrBeHnble oTHOomeHus: B xumuu (18 1)

22 Bo3nyx u ero Cocras Bo3nyxa. [lonstue 06 o6beMHOM 011€ () Xapaxmepuzoeéams 00bEMHYIO J10JF0 KOMIIOHEHTA TaKOH
COCTaB KOMIIOHEHTA IPUPOIHOM Ta30BOM CMECH — BO31yXa. MIPUPOJHON ra30BOM CMECH, KaK BO3AYX, U
Pacder 06b€Ma KOMITOHEHTA Ta30BOH CMECH TIO €0 paccuumvleampsO0bEMHYIO IOJIIO 10 00BEMY TON
00BEMHOI T051e 1 HA00OPOT. CMECH.
Jemoncrpanuu. OnpeseneHue coaepskanus kuciaopoaa | Onucvisams 00bEMHBIN COCTaB aTMOCPEPHOTO BO3yXa
B BO3IyXe U NOHUMams 3Ha4YEHHE MOCTOSIHCTBA ATOI'0 COCTaBa JIJIs
30POBbS
23 Kucnopon Kucnoponu. O3on. [Tonydyenue kucnopoga. Cooupanue | Xapaxmepuzoeams 030H, Kak AJUIOTPOITHYIO
W pacro3HaBaHue KUCIOpoaa. XUMHUUECKUE CBOWCTBA MOJTU(PHUKALNIO KUCIOPOAA.
KHCJIOPOJIa: B3aMMOJEHCTBUE C METAJIIAMH, Onucvigamy (pusndeckue M XUMHUYECKHE CBOMCTBa,
HEMEeTaJlJIaMU U CIIOKHBIMU BellecTBaMu. lIpumMenenne | moiydeHue u [IPUMEHEHNE KHCIIOpoJa c
kuciopoaa. Kpyrosopor kucnoposaa B mpupoJie. WCTIOJIb30BaHUEM PYCCKOTO (POIHOTO) SI3bIKAa M SI3bIKA
Jemoncrpauuu. [TonydyeHue Kuciaoposa pa3ioxKeHUEM | XUMHHU.
NepMaHraHara Kajaus U IepoKCHAa BOJOPOAA. Ycemanaenusams ~ TPUUMHHO-CIENCTBEHHBIE  CBSI3H
CoOupaHue KHCIOpOia METOJIOM BHITECHEHHS BO3/IyXa H | MEXKIy (H3MYECKMMH CBOWCTBAMM KHCIOpOAa U
Bonbl. PacmioznaBanue kuciopona. I'openue Maruus, croco0amu ero COOUpaHus.
JKenesa, yritst, cepbl 1 (hocdopa B KHCIOPO/IE. 1Ipogooumen HabrwOames XAMUYIECKUH SKCIIEPAUMEHT 110
MOJTy4YEHUI0, COOMPAHUIO M PACIO3HABAHHUIO KHUCIOPOIa
C coOMIoIecHUeM  TMpaBWJ  TEXHUKA  0E30MacHOCTH.
OnucvlgambXUMHYECKUN 3KCTIEPUMEHT
24 Ipaxmuueckas [Tonyuenue, coOupanue 1 paclo3HaBaHUE KUCIIOpOJa Pabomams ¢ nabopaTopHbIM OOOpyAOBaHHEM U
paboma 4 HarpeBaTellbHBIMH TIpUOOpaMH B COOTBETCTBUU C
MpaBUIIaMU TEXHUKU O€30MacHOCTH.
Buinonname  npocreiimime npuémbl  oOpaiieHus ¢
mabopaToOpHEIM 00OPYAOBaHUEM: COOMPATH IPHOOP IS
IIOJIyYEHHsI Ta30B, IPOBEPATH €r0 IEePMETUYHOCTH H
WCTIOJIb30BaTh JJIs IOJIyYSHHS KUCIOPOa.
Cobupams KHCIOPOJ METOAOM BBITECHEHHUSI BO3IyXa H
pacnosnasams Kuciopoo.
Habniooamv 3a CBOWCTBAMH BEHIECTB U SIBJICHUSIMH,
MPOMCXOSIIUMHU C BELLIECTBAMH.
Onucvigambs XAMUYECKUH 3KCIIEPUMEHT C TIOMOUIBIO
PYCCKOTO (POJHOTO) SI3BIKA U S3bIKA XUMHH.
Cocmasnsimy  OT4ET 1O pe3ydbTaTaM HNPOBEAEHHOTO
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IKCIIEPUMEHTA

25 Oxcunpl Oxcunpl. Ha3Banus okcnnoB. Cocrasienue Gpopmyn Buidensmy cymecTBeHHbIE TPU3HAKH OKCHIIOB.
OKCHUJIOB IO UX Ha3BaHUAM. [IpeacraBureny OKCUIOB: Jlasams Ha3BaHUs OKCUIOB MO UX (HOpPMYyIaM.
BOJIa, YIJIEKUCIIbIH a3, HerameéHas U3BeCTb. Cocmasnsims HOPMyIbl OKCHIOB [0 UX Ha3BAHUSM.
Jdemoncrpanuu. Komiekims okCcuoB. Xapaxmepuzosams TaKUX TMpPEJICTaBUTEIEH OKCUJIOB,
JlabopaTopHble onbIT. 12. [floMmyTHEHHE N3BECTKOBOM KaK BOJA, YTIIEKUCIIbIA a3 U HETAIIEHAs U3BECTh
BOJIbI IIPY TIPOITYCKAHUH YIJIEKUCIIOTO ra3a
26 Bonopon Boaopoa B mpupoje. Puzndeckue U XUMHUIECKHE Xapaxmepuzoeamb COCTaB MOJEKYINBI, (U3UIECKHE H
CBOIICTBa BOAOPOAA, €0 MOIy4YEeHUE U IPUMEHEHNE. XMMHMYECKHE CBOWMCTBA, TOJY4YEHHE U IpPHUMEHEHHE
Jemoncrpanumn. [lonydenue, cobupanue u BOJIOpOA.
pacro3HaBaHue Bogoposa. I'openue Bogopoaa. Ycemanaenusams ~ TPUUMHHO-CIENCTBEHHBIE  CBSI3H
Bzaumoneiictere Bogopoaa ¢ okcuaom meau(ll). MeXay (U3NYECKUMH CBOWCTBAMH M CIIOCOOAMH
JlabopaTtopHsle onbIT. 13. [lomydeHue Bogopoaa npu coOupaHus BOJIOPOJIA, MEXKITY XUMUYECKUMU
B3aUMOJICUCTBUY LIMHKA C COJISTHOW KUCIIOTOU CBOMCTBaMH BOJOPOJA U €r0 IPUMEHEHUEM.
1Ipogooume MHaOI0OAMbXAMUIECKIA SKCIIEPUMEHT TI0
MOJYYEHHUI0, COOMPaHHIO M PACTIO3HABAHHIO BOJIOPOAA C
COONIOZICHUEM  TPaBWJ  TEXHUKA  OE30MaCHOCTH.
Onucvi6ambXUMHUYECKUN SKCIEPUMEHT
27 Ipaxmuueckast [Tomyuenue, cobnpanne 1 paclio3HaBaHKE BOIOPOIa Pabomams ¢ mabopatopHeiM 000OpyIOBaHWEM U
paboma 5 HarpeBaTeIbHBIMH NpUOOpaMM B COOTBETCTBUH C

MpaBUIIaMU TEXHUKU O€30MacHOCTH.

Bvinoanames  mpocreiimme mpuémbl  oOpamlieHUs ¢
mabopaToOpHEIM 00OPYAOBaHUEM: COOMPATH PHOOP IS
MOJyYeHUs] Ta30B, MPOBEPSATh €ro TEePMETHYHOCTh U
WCIIOIb30BaTh JUIS ITOJTy4Y€HHUs] BOJOPO/IaA.

Cobupams BOIOPOJ METOAOM BBITECHEHHUS! BO3IyXa H
PAcno3Hasams 8000poo.

Habniooams 3a CBOWCTBAMU BEHIECTB W SIBJICHUSIMH,
MPOUCXOSIIMMH C BELIECTBAMHU.

Onucvieams XUMHUYECKHM HKCHEPUMEHT C TIOMOIIBIO
PYCCKOTO (POJTHOTO) S3bIKA U SI3bIKA XUMHUH.
Cocmasnams OTYET TO peE3yibTaTaM MPOBEIEHHOTO
9KCHEPUMEHTA
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28 Kucnortsr KucioTsl, X cocTaB 1 UX KiIacCH(DHUKAITH. AHnanuzuposams COCTaB KUCIIOT.
WNuaukatopsl. Tabmuia pactBopuMmoctd. CepHasi u Pacnosznasams KUCnoTh ¢ TOMOIIBIO HHIUKATOPOB.
COIISTHAS! KUCIIOTHI, IX CBOWCTBA ¥ IPIMEHEHNE. Xapaxmepuzosams TPENCTaBUTEICH KHCIOT: CEPHYIO
Hemouncrpanuu. Komiekims MuHepaIbHbIX U COJISIHYIO.
kucnot.IIpaBuno pa3zdaBieHus cepoii KUCIIOTHI. Onpeoensimes PaCTBOPUMOCTH COCIUHEHHUH C TTOMOIIBIO
JlabopaTtopHble onbIT. 14. Pacnio3HaBaHue KUCIIOT € Ta0JIUIBI PACTBOPUMOCTH.
MTOMOIIIBIO HHIUKATOPOB Ycmanasnueams ~ TPUUMHHO-CIENCTBEHHBIE  CBSA3ZH
MEXIY CBOMCTBAMHM CEPHOM M COJIIHOM KHCIOT U
00nacTsIMH UX IPUMEHCHUSI.
Ocosznasams HEOOXOIUMOCTH COONIOACHHUS TIPAaBHI
TEXHUKH 0€30ITaCHOCTH IPH pabOTe ¢ KUCIOTaMHU
29 Comu Comnu, X COCTaB M Ha3BaHUs. PacTBOPUMOCTE COJICH B Xapaxmepuzoeams COMM KakK MPOAYKTHl 3aMEIICHUS
Boje. [IpencraBurenu cosieli: XJI0pUI HATPUs, KApOOHAT | BOJOPOJIAa B KUCIOTE HA METaJLL.
KanpIus, GocdaT KambIus. 3anucwvieams GOPMYIIBI CONEH IO BAICHTHOCTH.
HMemoncrpanmu.  Komneknus — conedd.  Tabmuua | Haszvieams comu o popmysiam.
PacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJICH B BOJIE Hcnonvzosams TabJIUILy PacTBOPUMOCTH JUTS
XapaKTEPUCTUKU CBOMCTB COJIEH.
1Iposodumb pacuéTel 1Mo GOpMYyIIaM Colei
30—31 KomuuecTBO Uucno Asoragpo. KommuectBo BemectBa. Momb. | O0bACHAMBIIOHITHS «KOJUYECTBO BEIIECTBA», «MOJIbY,
BeIeCTBa Mossipras  macca. KpaTHble eauHHUIIBI HM3MEPEHHS | «UUCIO ABOTAAPOY», KMOJSPHAS MACcCay.
KOJIMYECTBA BEUIECTBA — MIUIMMONb W KWIOMOINb, | Pewiams  3amadul ¢ WCMONB30BAHUEM  MOHATHH
MUJUTUMOJISIPHAS ¥ KWJIOMOJISIPHASI MAaCChI BEIIECTBA. «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MAaccay, «UHCIO
Pacuétel ¢ UCMONB30BaHWEM TOHATHNA «KOJIWYECTBO | ABOTAIpO
BEIIECTBA», «MOJISIPHAS Maccay, 9UCI0 ABOTAIPO».
JemMoHcTpanuu. HekoTopple MeTainipl, HEMETAIUTBI U
COCIMHEHMSI C KOJJMIECTBOM BEIIECTBA, PaBHBIM 1 MOJTb
32 MounsipHbIi 3akoH ABoraapo. MosipHbli 00beM Ta3000pa3HbIX | OObACHAMBIIOHITHS — «MOJIAPHBIAE ~ 00BEM  Ta3o0By,

00BEM ra3osB

BewecTB. OTHOCHUTENBHAS NIOTHOCTh Ta3a IO APYToMy
razy.

KpaTHBIe CAVHULIbI U3MEPECHUA — MHHHHMOHﬂpHBIﬁ 158
KHJIOMOJISIPHBIA 00BEMBI ra3000pa3HBIX BEIIECTB.
Pacu€Tthl ¢ wucHoNb30BaHWEM TOHATHH «KOJIUYECTBO
BEIIIECTBA», «MOJIAPHAS Maccay, «MOJBIPHBIH 00BEM
Ta30B», «IUCIIO ABOTAIPOY.

JeMoHcTpanuu. Mojens MOJISIpHOTO 00BEMa ra3oB

«HOPMAJIbHBIE YCIOBUS».

Pewams  3agaun ¢ HCIOJL30BAaHMEM  ITOHATHUI
«KOJINYECTBO BEIIECTBAY, «MOJISIpHAs Maccay,
«MOJISIpHBINA 00BEM Ta30B», YUCIO ABOTAIPOY
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33—34

Pacuétel 1o
XUMHYECKUM
YpaBHEHUSAM

PacuéTel ¢ uCIONB30BaHMEM IIOHATHI «KOJIHUYECTBO
BEIICCTBA», «MOJIIpPHAs Macca», «MOJIIPHBIH O0BEM
Ta3oBy», «IHCIIO ABOTAIPO»

Xapaxmepuszosamo KOJIMYECTBEHHYIO CTOPOHY
XUMHYECKUX OOBEKTOB U MPOIECCOB,

Pewams 3amaun ¢ WCIIOJIB30BAaHWEM  ITOHSITHH
«KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«MOJISIpHBINH 00BEM Ta30B», «YUCIO ABOTAIPOY

35 Bogma. OcHoBauus | ['mmpocthepa.  KpyroBopor Bogsr B mpupogie. | O0bACHAMbIIOHATHS «OCHOBAHUS», «IETOYNY,
Odusnyeckue U XMMUYECKHE  CBOMCTBA  BOJBL: | «Kau€CTBEHHAs PEAKLHUS», KMHIUKATODY.
B3aMMOJIECHCTBUE C OKCUAAMHU. Knaccugpuyuposeams ocHOBaHHS TIO PAaCTBOPHUMOCTH B
OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHHMH B | Boje. Onpedersms 1O GOpMylie TPUHAIICIKHOCT
Boze. /3MeHeHHe OKpacKu MHAWKATOPOB B LIEJIOYHOHM | HEOPraHMYECKHUX BELIECTB K KJIACCY OCHOBAHHM.
cpene. IIpencraBurenu mienoueil: TUAPOKCUIBI HATPUs, | Xapakmepuzoeams cBolicTBa OTJIE€IbHBIX
KaJIus ¥ KaJIbLus. MpeJIcTaBUTeNel OCHOBaHUH.
JdeMoHcTpanum. Konnexuus OocHOBaHMH. | Hcnonvzosamo TabIuUIry PacTBOPUMOCTHU TUTSt
JlaGopaTopHbIii onbIT. 15. VI3MeHeHHMe OKpacKu | ONpeneieHHus PaCTBOPHUMOCTHA OCHOBaHHIA
VHJMKATOPOB B LIEJIOYHOU cpesie
36 PactBops!. PactBoputens u pacTBOpEHHOE BeIIECTBO. PacTBOpEHL. | OO0bACHAMBIOHITHS «MaccoBasi JOJS PacTBOPEHHOTO
MaccoBas  gons | PactBopenne. D'mapatel. ConbBatbl. MaccoBas J0Jist | BEIIECTBAY.
PacTBOPEHHOTO pacTBOPEHHOrO  BewlecTBa. Pacyerwl, CBs3aHHBIE C | Ycemanasnueamo aHajoTHH ¢ 00BbEMHOI  nonei
BeI[ecTBA HCIIOJIb30BaHUEM TIOHSATHUS «MaccoBast JI0JIl | KOMIIOHEHTOB I'a30BOM CMECH.

PacTBOPEHHOTO BEILIECTBAY.
JlabopaTopHbiii  onmbIT. 16.  O3HakomiieHHMe C
npernaparaMy JOMallHEed WIM IIKOJbHOW AanTeyKu —
pacTBOopaMH  MNEpPOKCHIAa  BOJIOpPOJA,  CIHMPTOBOM
HACTOWKH MOJa M aMMHUaKa.

Pewamsp 3ana9u ¢ UCTIONB30BaHUEM TIOHSATHI «MaccoBast
JONIL  DJIEMEHTa B  BEIIECTBE», «MaccoBas JOJs
pacTBOpEHHOTO BEILIECTBAY, «00BEMHaAs JIOJIst
ra3000pa3HOTO BEIIECTBA
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37 Ipaxmuueckast [IpuroroBnenne pacTBopa 3amaHHOW MaccoBOW moneil | Pabomams ¢ mabopaTopHeIM 00OpyIOBaHWEM U
paboma 6 PacTBOPEHHOTO BEIIECTBA HarpeBaTeIbHBIMA TPUOOPAMU B COOTBETCTBHH C
MPaBUIAMU TEXHUKU OE30MaCHOCTH.
Bouinoansmes  mpocteitmme TpuéMBI  0OpaleHus ¢
1a00PaTOPHBIM 000pyTOBaHHEM: c MEPHBIM
MWIMHIPOM, C BECaMH.
Habnrooams 3a CBOWCTBAMHU BEILECTB U SIBJICHUSIMHU,
MIPOUCXOISIIUMU C BEIICCTBAMHU.
Onuceviéams SKCHEPUMEHT C TOMOIIBI0  PYCCKOTO
(pomHOTO) S3BIKA U SI3BIKA XFMHMU.
Cocmasnsimb OTYETHI TO pe3yibTaTaM MPOBEAEHHOTO
IKCIIEPUMCHTA.
T'omogums pacTBOpPEI ¢ ONpPEACIEHHON MAaCCOBOM A0JeH
pacTBOPEHHOIO BEHIECTBA
- Jlomawnuil BeipaimuBaHue KpUCTAIIOB AFOMOKANMEBBIX KBAaCIOB | BbinoaHsmb OS30MACHBIC B JOMANTHUX YCIOBHSIX
SKCnepuMenn WA MEJTHOTO Kymopoca 9KCIIEPUMEHTHI, TPOBOIUTH HAOIOICHHS 32 POCTOM
KPHUCTAJLIOB.
Ogpopmasims OTIET O TIPOICTAHHON paboTe ¢
WCTIOJIb30BAaHUEM PYCCKOTO S3bIKA U SI3bIKA XHMHH.
38 O00011IeHNE ¥ CUCTEMATH3allMs 3HAHUH 110 TeMe «BakHelme npeicTaBuTe M HEOPraHUYeCKUX BeriecTs. KomuecTBeHHbIC OTHOIICHUS
B XUMHI»
39 Konmponvnaa padoma Ne2 no teme «BakHeiinime npeacrapuTesin Heopranmdeckux Bemects. KoinyecTBeHHbIe OTHOIIEHUS] B XUMHW»
Tema 3. OcHOBHBIE KJIacchl Heopranuieckux coequnenui (10 1)
40 Oxcunpl, X O0606mIeHne cBeneHni 00 oKcuIax, ux Kraccupukamum, | O0vsACHAMBIIOHATAS ~ «HECOJIe00pasyIoe OKCHIBD,

KJaccuukanms
XUMUYECKUE U
CBOICTBA

Ha3BaHUAX U CBOKMCTBax. CIOCOOBI MOJyUSHHs OKCHIOB
JlaGopaTopHble onbIThl. 17. B3aumoneiicTBue oxcuaa
Kanplus ¢ Bogou. 18. [TomyTHEHHE N3BECTKOBOM BOJIBI

«COJIe00pasyroIe OKCHUJBIY,
«KUCIIOTHBIC OKCHJIBIY.

«OCHOBHBIC OKCHIBD»,

Xapaxmepuzosamsy  00IMEe XUMHYECKHE CBOMCTBa
coJIe00pa3yoLImx OKCHJIOB (KHACIOTHBIX u
ocHOBHBIX).Cocmagnams ~ ypaBHEHHSI  pEakIWid  C

y4acTueM OKCHIIOB. Habnodams v onuceiéams peakiuu
C y4acTHEeM OKCHJIOB C IOMOIIBIO PYCCKOTO (POAHOTO)
SI3bIKA U SI3bIKA XUMHU.

IIpo6ooums OMBITHI, TOATBEPKAAIOIINE XUMUYCCKHE
CBOMCTBa OKCHJIOB C COOJIIOJICHHEM MPaBWJI TEXHHKU
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0€e30MacHOCTH

41 OcHoBaHus, UX OcHoBaHus, UX Kiaccuukanys, Ha3BaHus U cBoiicTBa. | Cocmasnamy  ypaBHEHUS pEaKUUH C  ydacTHeM
KnaccupUKanys B3aumogeiicTBue ¢ KMcI0oTaMH, KUCJIOTHBIMUA OKCHJAMH | OCHOBAHHUH.
1 XUMHIYCCKUE U colsiMU. PasnojkeHne HepacTBOPUMBIX OCHOBaHUH. | Habmodams W onucbieams PEAKUUH C  y4aCTHEM
CBOCTBA CriocoOsI TTOyYeHHsI OCHOBAaHUH. OCHOBaHUWI C TMOMOIIBIO PYCCKOTO (POIHOTO) SI3BIKA H
JlabopaTopHble onbIThI. 19. Peakius HeillTpanu3anuu. | si3pIka XUMHH.
20. Ilomywenme tuapokcuma wmemu(ll) w  ero | [lposodums OUBITHL, TOATBEPXKAAIONINE XUMHUECKUE
B3amMonelicTBue ¢  kuciotoi. 21. Pa3zmoxkenwe | cBOiCTBa OCHOBaHWM, C COOJIFOJICHHEM IPaBUI TEXHUKH
rugpokcuna meau(ll) mpu HarpeBanun 0e30macHOCTH
42—A43 KucnoTsl, nx Kucnorer, mx knmaccuduranmst u HazBaHus. OOmme | Xapakmepuzogams 00OIMIMEe XUMHYECKHE CBOWMCTBA
KJ1accupuKaLyst XHMHYECKHE CBOMCTBA KHUCIIOT. B3auMoieiicTBIE KUCIOT | KHCIOT
U XUMHUYECKHe C MeTajulaMH. OJEKTPOXUMHUYECKUM psan Hanpsokenud | Cocmasname ypaBHEHMs PEAaKUMA C y4acTHEM KHUCJIOT.
CROMCTRA METaUIOB. BzaumopelcTBHe KHCIOT ¢ OKcuaamu | Habmodams W onuceléams Peakuyu ¢ y4acTUEM KHUCIOT
MeTauloB. B3anmopneiicTBie KUCIOT ¢ OCHOBAaHUSIMU — | C TIOMOLIBIO PYCCKOTO (POIHOTO) S3bIKA U SI3bIKA XUMHH.
peakiusi HeWTpanusanuu. B3aumopaeicTBue KHCIOT C | [I[po6odumb ONBITHI, TMOATBEPKIAAMOIINE XUMHUYCCKUC
COJISIMHU. [omyuenue 0OCCKHCIOPOIHBIX U | CBOMCTBa KHCIOT, C COOJIOJCHUEM TMpPaBWI TEXHHUKH
KHCJIOPOJICOAEPIKAIIMX KHCIIOT. Oe3omacHoCTH
JlaGopaTopHble ONbITHI. 22. B3anuMoelCTBIE KHCIIOT
¢ MetajutaMu. 23. B3anmopaencTBre KUCIIOT C COTSIMHU
4445 Coin, ux Coinu, ux knaccupukanus u cBoictBa. PactBopumocTs | PaznuuaTth NOHATHA «CpPEIHHE CONM», «KUCHbIE COJI»,
KJIacCH(pUKALMS coieil B Boae. B3aumoneiicTBue conell ¢ KHUCIOTaMH | «OCHOBHBIE COJIN.
1 XUMUYECKHe u menoyamu. B3aumoneiicTBue conelt ¢ MeTamiamy, | XapakTepu3oBaTh OOIME XMMMUECKUE CBOMCTBA COJIEH.
CEBOCTBA 0cOOEHHOCTH 3THX peakuuid. B3aumoneiictBue comneit | Cocmagnames ypaBHEHHs pEakIWid ¢ y4acTHEM COJICH.
C COJISIMHU. Habnooams n onucviéams peakuu ¢ y4acTHEM CoJiell ¢
JlaGopaTopHble onbIThl. 24. O3HaKOMJIGHHE C | MIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U A3bIKA XMMHU.
KoJUleknued coieid. 25. BsammopeiictBue cynbdara | /Iposooums ONBITHL, TOATBEPXKAAIONINE XUMUYECKUE
meau(ll) ¢ sxemezom. 26. B3ammopeiicTBue coneil ¢ | CBOWCTBa CoOlei, C COONIOIEHWEM TpaBUI TEXHUKH
COJISIMH 0e30macHOCTH
46 I'eneTnueckas I'enetnueckne  paasl  MeTauyla ®  HeMmertawa. | Xapakmepusz06ams TIOHITHE «TEHETHYECKUH PAI.
CBS3b Mesky | ['eHeTHdecKas CBsi3b MEKIY KilaccaMi HEOPraHWYeCKHX | Munocmpuposams — TCHETHYCCKYIO  CBSI3b  MEXKIY
KIIaCCaAMM BEIIECTB. BEUIECTBAMM: IIPOCTOE BEHIECTBO — OKCHUA —
HEOPraHUIecKHX JlabopaTopHbie ONBITBI. 27. I'enetndeckast CBsI3b HA | THAPOKCHI — COJIb. 5
COeTMHeHHil MIpUMEpE COENNHEHUHN MeH 3anucvisams ypaBHEHHs PpEaKLHUid, COOTBETCTBYIOLIMX

IIOCJICA0BATCIIbHOCTHU (HGHO‘{KC) HpeBpa]J_[eHI/Iﬁ
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HEOPraHMYCCKUX BEIICCTB pa3JIMYHBIX KJIaCCOB

47 Ipaxmuueckas Pemienne  sKkcmepuMEHTaNbHBIX — 3afad MO  TeMe | Yumems oOpamathes ¢ JIaOOpaTOPHBIM 00OPYAOBaHHEM
paboma7 «OCHOBHBIE KJ1aCChl HEOPIaHUYECKUX COEIMHEHHI» U HarpeBaTeJIbHbBIMM  IpuOOpaMH B COOTBETCTBUHU
C MpaBWJIaMH TEXHUKH O€30I1aCHOCTH.
Pacnosnasams HEKOTOpbIE aHUOHBI M KATHOHBI.
Habarwoams cCBOWCTBA DIICKTPOIMTOB M TPOUCXOISAIITIX
C HUMU SIBJICHUI.
Habnooamvy wn  onucvieams peakuud C ydacTHEM
ANIEKTPOIIUTOB C TIOMOIIBI0 PYCCKOTO (POJHOTO) SI3BIKA
U SI3bIKa XUMHH.
Dopmyruposamn BBIBOJIBI o pe3yabpTaTam
IPOBENEHHOI0 HKCIIEPUMEHTA
48 O0600meHne u cucTeMaTru3anus 3HaHui 1Mo TemMe «OCHOBHBIE KIIaCCHl HEOPTaHMYECKUX COeTNHEHMID)
49 Konrpoabnast pa6ora Ne3 mno teme «OCHOBHBIE KJIACChl HEOPraHUYECKUX COeIMHEHUIN»
Tema 4. Ilepuoanyeckuii 3aK0H U NEPUOAUYECKAS] cUCcTeMa XuMudeckux 3jemMeHToB .. MenaeneeBa. Ctpoenne atoma (8 u)
EcrectBennsiece | EcrecTBeHHBIE cemeiicTBA XHMHUYECKHX 3JIE€MEHTOB: | O0bsacHAmMb TPU3HAKU, IO3BOJIOIINE OOBEIUHATH
MelicTBaxuMuuec | LICTOYHbIE M IIEJI0YHO3EMEIbHbIE METAJUIbI, TAIOTEHBbI, | TPYNIbl  XMMHYECKUX OHJIEMEHTOB B €CTECTBEHHBIE
50 KHX 3JIEMEHTOR. nHepTHBIe (OJaropojaHbie) Tasbl. AmMpoTepHOCTb. | ceMelcTBa.
AMbOTEPHOCTD AmporepHble OKCHABI W THUApOKCUABL. KoMruiekcHbie Pacchbzevamb XUMHAYECKUN _ emicn (3TIMOJIOTHIO)
COJIH. Ha3BaHUH €CTECTBEHHBIX CEMEWCTB.
JladopaTopHble onbIThI. 28. [lonyueHue amdporepHoro | Apeymenmuposamo OTHOCHUTEJILHOCTh Ha3BaHUs
THJIPOKCHJIA M UCCTICIOBAHUE €r0 CBOICTB «MHEPTHBIE TA3bD».
Obvscuams, TOHATHE «aM(OTEpHbIE COCAMHEHUS».
Habniooams u  onuceieams  peakuuu  MEXAY

BEIIECTBAMH C ITOMOIIBI0 PYCCKOTO (POIHOTO) S3BIKA H
SI3bIKA XUMHH.

Xapaxmepuzosams BONCTBEHHBIN XapaKTep CBOMCTB
aM(pOTEPHBIX OKCHJIOB U THIIPOKCHUJIOB.

1Ipo6oOums ONBITHI TIO MOTYYEHUIO U MOATBEPXKACHUIO

XUMHYECKUX  CBOWCTB  aM(pOTEPHBIX OKCHIIOB U
THAPOKCHUIIOB C COONIOACHWEM TIPaBWJI  TEXHHUKHU
0€e30MacHOCTH
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51 OTKpbITHE Otkpeitne JI. WM. MeHgeneeBblM miepuoamdeckoro | Pasiuuams €CTECTBEHHYIO u HCKYCCTBEHHYIO
IIepHOJNYECKOro | 3dKOHA U CO3JaHHC WM IEPHOIMYCCKOH CHCTEMbI | KIacCH(pUKALUM.
sakonall. 1. XUMUYECKUX 3JIEMEHTOB. ObvacHams, TOYEMYNEPUOTUIECKI 3aKOH OTHOCAT
MeHIe/TeeBbIM JdemMoHcTpanum. Pazauanbie dhopmbI TaOIMI] | K €CTECTBEHHOH KIacCU(PUKAIINH.
MEPUOJNUECKON crcTeMBl. MoiennpoBanue NOCTpoeHus | Modenuposams XUMAYECKHE 3aKOHOMEPHOCTH, BBIAEISS
nepuoanyeckoit cuctems! . 1I. Menneneesa CYILIECTBEHHbIE XapaKTepUCTUKH o0BeKTa u
MPENICTABISISI X B MPOCTPAHCTBEHHO-TPaUIECKOW HITH
3HAKOBO-CHMBOJIMUECKOU (hopme
52 OcCHOBHBIE AToMBI Kak (opMa CYIIECTBOBAHHMS XUMHUYECKHX | OOwsAcHAmMb, UYTO TaKoe «IPOTOH», «HEHUTPOHY,
CBEICHHUS aneMeHTOB. OCHOBHBIE CBEACHHSI O CTPOCHUU ATOMOB. | «3JEKTPOH», «XUMUYECKUHA BJIEMEHT», «MacCOBOMU
OCTPOCHHH Joka3zaTenbcTBa CIOKHOCTA CTPOEHUSI aTOMOB. OIBITHL | YUCIO».
ATOMOB Pesepdopna. [lnanerapHas MoJiesib CTPOSHHS aTOMA. Onucvieamy ~ CTpOEHHE  fApa aToMa  HCIOJb3YS
CocTraB aTOMHBIX SIEP: MIPOTOHBI, HEUTPOHBL. MaccoBoe | MEPUOJUIECKYIO CUCTEMY XUMHUYECKHUX 3yieMeHToB JI.1.
YUCJIO. CoBpeMeHHOE onpeaecHue noHsATusl | MeHaeneena.
«XUMHYecKul dmeMeHT». OTHocuTenbHas aroMHas | [lonyuams WHGOPMALMIO TO XHMUH W3 Pa3IHYHBIX
Macca. B3auMocCBs3b MOHATHH «IPOTOH», «HEUTPOH», | HICTOUHUKOB, AHANUZUPOBAMb €€
«OTHOCHUTEJIbHASI ATOMHAs Maccay.
JdemoncTpanuu. Moaenu aToMOB XUMHUYECKUX
3JIEMEHTOB
53 Crpoenue Muxkpomup. OnekTpoHbl. CTpoeHue sHepreTuueckux | OObACHAMbIOHATHE(IIEKTPOHHBIN CJOi», Win
3JIEKTPOHHBIX YpOBHEH aTOMOB XHUMHYECKHX 3JeMeHTOB 1—20. | «3HepreTu4eckuil ypoBeHbY.
060I04eK aToMoB | 1IOHATHE O 3aBEPIIEHHOM JIIEKTPOHHOM CJIOE. Cocmasnams CXeMbl pacIlpelieleHns 3JeKTPOHOB IO
AJIEKTPOHHEIM CJIOSIM B 3JIEKTPOHHOU 000JI0UKe
54 [Tepuoanueckasic | M3oromsl. dusznyecKuit CMBICI CUMBOJIMKU | Packpviéams PU3NUECKUN CMBICI MTOPSIKOBOTO HOMEpa
hcTeMa MEPUOIUYECKON CUCTEMBI. CoBpeMeHHasl | XUMUYECKOTO 3JIEMEHTa, HOMEpa Iepuoia U Homepa
XUMHUYECKHIX (hopMyITUpPOBKA TEPUOANYECKOTO 3aKOHAa. VI3MeHeHWs | Tpymibl.
snementos JILU. CBOWCTB DJJIEMEHTOB B TIEpHOJaX W Tpymmnax Kak | Obwsicuamo 3aKOHOMEPHOCTHU M3MEHEHNA
MeHzeneesa (GYHKIUS CTPOCHUS STIEKTPOHHBIX 000JI0YEK aTOMOB. METAIMYECKUX M HEMETAUIMYeCKHMX  CBOICTB

XMMHUYECKUX 3JIEMEHTOB M UX COETMHEHU B IEPHOAAX U
rpynmax
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55—56 XapakTepucTUKa | XapakTepuCTHKa DIEMEHTa-MeTauua WU dJIeMeHTa- | Xapakmepu3osamb — XMUMUYECKHE  DIEMEHTH  1—3
3JIEMEHTA HEMETaUla 10 WX TOJOXKEHUIO B TMEPUOJUYECKON | MEPUOJOB MO HUX TOJOXKEHUI0 B IEPUOIUYECKOM
IO ero HoJIosKeHH | CUcTeMe Xxumuyeckux snemenTos JI. . Menneneesa. cucreMe xuMmuaeckux 3nmemenToB 1. 1. Menneneena.
10 JeMoHcTpauuu. Mojenn aToMOB 3JeMeHTOB 1—3 | Apeymenmuposams CBOWCTBA OKCHIOB U T'HIPOKCHIOB
B MEPHOIHIECKOT MEPUOIOB METalIOB M HEMETAIUIOB MOCPEACTBOM ypaBHEHMI
peakiuit
cucreme
57 SHauenue Coo01ieHus yHaIxcs 0 JKM3HH, Hay4dHOU | Onpedenams NCTOYHUKH XUMHIECKON HH(OPMAITHH.
IEPUOAUYECKOrO | U obmecTBeHHol aesTenbHoCcTH J[ .. MenneneeBa Honyuyams HEOOX0AUMYIO WHGOPMAIMIO W3 PA3TUIHBIX
3aKOHA HMCTOYHHKOB, aHanu3Uposanms eg, ogopmsime
U MepHOAMYEcKOit WH(POPMAITUOHHBIA TIPOYKT, HPEe3eHNO8amsb €T0, 8echu
CHCTEMbI HayqHyl0 JIUCKYCCHIO, OMCMAusamo —CBOKW  TOUKY
3pEHUS WU KOPPEKMUposamo €€
XUMUUYECKUX
3JIEMEHTOB
. . MenneneeB
a
Tema 5. Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (8 u)
58 HNonnas WNonnass xumuueckas cCBsi3b. HoHbl, oOpa3oBaHHbIC | OObsCHAMb, YTO TAKOE HOHHAS CBSI3b, HOHBI.
XUMUUECKAS aTOMaMH{ METAJIJIOB M HeMeTaJlIoB. CxeMbl 00pa3oBaHust | Xapakmepuzoeams MEXaHU3M O0pa30BaHUS HOHHOU
CBS3B WOHHOHN CBs3M JUIsi OWHApHBIX coenvHeHW. MoHHas | cBs3M.
KpUCTaJUTHUYeCKas pemérka W ¢usndeckne cBoicTBa | Cocmagnams CXeMbl 00pa3oBaHUS HOHHON CBSI3H.
BEIIECTB C OJTuM TumoM pemérku. llonstue o | Mcnonv3oéams 3HAKOBOE MOJICITHUPOBAHIE.
(hOpMYJILHOM EMHHUIIC BEIIESCTRA. Onpedensimp THI XUMHYECKOW CBs3u 10  (opmylie
HemoHncTpanuu. Buneopparments! u cnaiinel «MoHHas | BemiecTsa.
XUMHYECKass CBs3b». KOJJIEKIMS BEIIeCTB C WOHHON | [Ipuooums MpUMEPHI BEIIECTB C HOHHOH CBSI3BIO.
XUMHUIECKOM CBSI3BIO. Mopenu HOHHBIX | Ycmanaeiusams  TPUINHHO-CIICIICTBEHHBIE  CBSI3H
KPUCTAIUTMYECKUX PEIIETOK MEXIy COCTaBOM BEIIECTBA M BHJOM XHUMHUYECKON
CBSI3U, MEXIY HMOHHOH CBSI3bI0 M KPUCTAUIMYECKUM
CTPOCHHEM  BEIIECTBA, MEXIY KPHUCTAJUTHYECCKIM
CTPOEHHEM BElIeCTBA U ero (pH3MUecKUMHU CBOWCTBAMU
59 KoBasenTHas KoBaneHTtHass  XxuMmMu4veckas CBs3b.  OJEKTPOHHBIE | OObACHAMBIIOHATHS «KOBAJIEHTHASI CBS3bY,
XUMHAYECKas U CTpYKTypHBIE dopmynsl. BanentHocts. KoBasieHTHast | «BaJ€HTHOCTBY.
CBS3b HenoysapHas cBA3b. Cxembl 00pa3oBaHus KoBajeHTHOM | Cocmasname cXeMbl 00pa3oBaHMs KOBAJIEHTHOM

CBJA3U B 6I/IHapHI)IX COCIMHCHUAX. MOJ'ICKy.]'IHpHaSI

HETMOJISIPHOM XUMHUYECKOHN CBSI3H.
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Y aTOMHASIKpUCTAIIIMYECKUE PEHIETKH, W  CBOICTBa
BEILIECTB C ATUM THIIOM PEIIETOK.

JdemoncTpanmuu.  BumeobparMeHTHI ®W  claiabl
«KoBaneHTHast  XmMHMYecKas  CBI3b».  Kommekmus
BEILIECTB MOJEKYJISAPHOTO U aTOMHOTO CTPOCHHUS.
Mopenu MONEKYISPHBIX U aTOMHBIX KPUCTALTUYECKUX
pemETOK

Hcnonvszosams 3HaKOBOE MOJETUPOBAHUE.
Onpedensms TN XUMUYECKOH CBS3U IO PopmMyIie
BEIIECTBA.

Ilpusooums IpUMEPHI BEMIECTB ¢ KOBAJICHTHOM CBS3BIO.
Yemanaenusams npuuMHHO-CIIEACTBEHHBIE CBS3H
MEXy COCTABOM BEIIECTBA U BUJIOM XUMHUUECKON
CBSI3U, MEX/ly KOBAJICHTHO! CBSI3bI0 U
KPUCTAIUTMYECKHM CTPOCHUEM BEILIECTBA, MEXKLY
KPUCTAITMYECKHM CTPOSHUEM BEILIECTBA U €r0
(hU3HYIECKUMH CBONCTBAMH

60

KoBanenTHas
HETOoJISIpHAS
Y TIOJISIpHAS
XUMHYECKasT
CBSI3b

DIIEKTPOOTPULATENBHOCTD. Py
3JIeKTpooTpuarensHocTy. KoBaneHTHas HenosspHast

U ToJIsipHas XuMudeckast cBa3b. Jumnons. Cxemsl
00pa3oBaHMs KOBAJCHTHOW MOJISIPHOHN CBSI3U

B OMHApPHBIX COeTUHEHUSIX. MoNeKysipHast U aTOMHast
KPUCTAJUIMYECKHE PEIIETKHU, U CBOMCTBA BEILECTB C ATUM
THUIIOM PELIETOK.

JemMoHcTpanuu. Mojenn MOJEKYJISpPHBIX W aTOMHBIX
KPUCTAJUIMYECKHUX PEIIETOK

O0bACHAMBIIOHATHS. «KOBaJICHTHAsI TIOJIAPHAs CBSI3bY,
<«OIEKTPOOTPHULIATEIILHOCTDY, «BO3TOHKAY, WIH
«cyOnuManus».

Cocmasnams  cxeMbl — 00pa3oBaHUS  KOBAJICHTHON
MOJISAPHON XUMUYECKOW CBSI3U.

Hcnonvsosams 3HaKOBOE MOJICTUPOBAHUE.
Xapaxmepuzosamb MEXaHH3M OOpPa30BaHUS TOJSPHON
KOBAJICHTHOM CBSI3U.

Onpedensimp TUN XUMHYECKOW CBs3M 10  (opmylie
BEIIeCTBA.

Ilpueooumes TpuUMepsl  BEMIECTB C KOBAJICHTHOU
HOJISIPHOM CBSA3BIO.

Yemanaenusamv ~ TIPUUMHHO-CIIENICTBEHHBIE  CBSI3M
MEXIy COCTaBOM BEIIECTBA M BHJOM XHUMHUYECKOU
CBSI3H, MEXITY KOBaJICHTHOM CBSI3BIO "
KPUCTAUIMYECKMM  CTPOCHHEM  BEIIECTBA,  MEXIY
KPUCTAIUTMYECKUM  CTPOSHHEM BEIIeCTBA M €ro
(hM3UYECKUMHU CBOHCTBAMH.

Cocmasnsames  (QOpMysibl OUHAPHBIX COCAMHEHUN TI0
BAJIGHTHOCTH U HAXOOUMb BAJIECHTHOCTH DJIIEMEHTOB IO
(opmyIie OMHAPHOTO COeIMHEHUSI.

Hcnonv3zoeames MaTepualibHOE MOJICTTMPOBAHUE
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61 Mertaunyeckas Meramnndeckass XUMUYeCKas CBS3b B MeTalummdeckas | JOvbsacHAmb, YTO TAKOE METaJUINIEeCKasi CBSI3b.
XUMHUYECKAS KpHUcTamnyeckas pemérka. CBolicTBa BemecTB ¢ 3TuM | Cocmasnams  cXeMbl 00pa3oBaHUsl  METaTMYECKON
CBSI3b TUIOM pelI€TKU. EqnHas npupoaa XUMHUYECKUX CBSI3EH. | XMMUYECKOU CBSI3H.
JdemoncTpanmun.BuneodparMeHTs! 1 craiabt Hcnonvzosams 3HaKOBOE MOJIETTUPOBAHUE.
«Merannudeckas XumMuueckas cBa3b». Komnekuus Xapaxmepuzosamuo MEXaHHU3M o0Opa3zoBaHus
«MeTanisl U CIIaBbI». METaJIITNYECKOH CBSI3H.
JlaGopaTopHble onbITHI. 29. M3roToBICHIE MOJIEIH, Onpedensmes THN XUMHYECKOW CBs3M 10 (opmylie
WILTIOCTPHUPYIOLIEH 0COOCHHOCTH METAJUTMYECKOH CBSA3M | BEIIECTBA.
Ilpusooums TpUMEpHl BEIIECTB C METAUTUYECKOU
CBSI3BIO.
Ycmanasnueamb ~ TPUYMHHO-CIENCTBEHHBIE  CBS3H
MEXIYy COCTaBOM BEIIECTBA W BHJIOM XHMHUYECKOH
CBSI3H, MEXTY METaJUTHYECKOH CBS3BIO "
KPUCTAIUTMYECKUM  CTPOCHHEM  BEIIECTBA, MEXKIy
KPUCTAJUIMYECKUM  CTPOEHMEM  BelIecTBa M €ro
(U3NUECKUMH CBOHCTBAMHU.
Hcnonvzosams MaTepratbHOE MOIETUPOBAHIE
62 CreneHs Crenenp oxucieHusi. CpaBHeHHE CTeNeHW OKHCIeHUs | OObicHAmb MIOHSTHS «CTETICHb OKHUCIICHUS,
OKHUCJICHUS 1 BasieHTHOCTH. [IpaBuna pacuéra creneHeil OKUCICHHUS | «BAJIEHTHOCTBHY.
1o popmyaM XHMHYECKUX COSTMHEHHUN Cocmasnams  GopMynbl OWHAPHBIX COCTUHEHHWN Ha
OCHOBE 00IIero crocoda ux Ha3BaHUH.
CpasHusamys 8areHMHOCMb Y CTETIEHb OKUCICHMUSL.
Paccuumvisamsy cTemnienn oxucneHus 1o Gopmynam
XUMHYECKHUX COETMHEHUI
63 OKUCIUTENBHO- OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKITUH. ObvsacHamo MTOHSATHUS «OKHCIHUTEIHHO-
BoccTaHOBUTENBbH | OIpeneneHne  CTeneHed  OKHCIEHHUS  DJIEMEHTOB, | BOCCTAHOBHUTEIHHBIE peaxium, «OKHCIHUTENbY,

bIC pCAKIIUU

o0pa3yromux BellecTBa pa3HBIX KIACCOB. Peakimm
MOHHOTO OOMEHa W OKHCJIHTEIhHO-BOCCTAHOBUTENBHEIC
peakiuu. OKUCIUTENb U BOCCTaHOBUTENb. OKHUCIEHNE U
BOCCTaHOBJICHHE. CocraBnenue ypaBHEHUIT
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN METOJIOM
AJIEKTPOHHOTO OanaHca

JdemoncTpanuu. B3auMojelcTBUE I[IMHKA C CEPOH,
comsiHoit  kucnoroi, xmopugom Meau(ll). T[openue
MarHusi. B3aumoneicTBrue XJIOPHOH U CEpOBOAOPOIHOM
BOJBI

«BOCCTAHOBHUTEIIbY, KOKHCIICHUEY, BOCCTAHOBIICHHUEY.
Knaccugpuyuposamvxumudeckue peakuid Mo NPU3HAKY
WM3MEHEHUS CTETIeHEeN OKHUCICHUS DIIEMEHTOB.
Onpedenames OKUCINUTENb U BOCCTAHOBUTEINb, IIPOLECCHI
OKHUCJIEHUS U BOCCTAHOBJICHHUS.

Hcnonvzosams 3HaKOBOE MOJIETTMPOBaHNE
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64 O6o0menne W cucTeMaTu3anus 3HaHUK 1o TemaMm «lleprommdeckwii 3aKOH W TEPHOMMYECKAs CHCTEMa XUMHUYECKHUX JIIEMEHTOB
. . MenneneeBa. CtpoeHue aToMa» U «XHUMUYecKasi cBsi3b. OKUCINUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIII
65 Konmponvnan paboma NeS5 no temam «Ilepuoanveckuii 3aK0H M NepHOANYECKasaA cucTeMa XUMU4Yeckux jeMeHToB JI.U. MenneneeBa. CTtpoenne
aTtomMa» U «XHMH4YecKas cBA3b. OKHCINTEIHLHO-BOCCTAHOBUTEILHBIE PeaKIHID)
66 O0600menune u | O0o01IeHNe U cUcTeMaTH3alusl 3HaHUH
MOBTOPEHHE
3HaHUM 3a Kypc
8knacca
67 HWrorosas
KOHTPOJIbHAS
pabora 3a Kypc
8KJacca
68 AHanmu3 UTOTOBOH

KOHTPOJIbHOU
paboThI
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9 KIIACC

Homep
ypoka Tema ypoxa OcHoBHOE cogep:KaHue XapaKkTepuCcTHKA OCHOBHBIX BU/0B JeATeJIbHOCTH
ypOKa ydauuxcs (Ha ypoBHe yueOHbIX JAeiicTBH)
n/n
IloBTOpeHue u 0000meHne cBeeHuii Mo Kypcey 8 kiacca. Xumuuyeckue peakuuu (5 1)
1 Knaccudukanus bunapnbie coenunenus. Oxcuabl coneoOpasyromue | Xapakmepuszoéams OKCUIBI, THUIPOKCHIBI (OCHOBaHMS,
HEOPraHHUECKIX U HecosieoOpaszyromue. ['uaApoKCcHIbl: OCHOBaHHUSA, | aM(POTEpHBIE TMJIPOKCH]IBI, KHCIJIOPOJICOAEPKAIUE
aM(OTepHbIe THAPOKCUIBI, KHCIOPOACOJEPIKAIINE | KUCIOTHI) M COJH TI0 IJIaHY: COCTaB, COCOOBI 00pa3oBaHMs
BELIECTB U UX KHCJIOTBHI. Cpennue, KHCIIBIE, OCHOBHBIE, | Ha3BaHUH, XapaKTEpHbIE CBOICTBA U IIOJIyYEHUE.
HOMEHKIATYDA KOMILIEKCHBIE COJIH. Knaccugpuyuposames oKcuabl, TUAPOKCHIBI (OCHOBAHHA,
JlemoncTrpanuu. O3HaKOMJIEHHE C KOJUIEKLHMSAMHU | aM(pOTEpHbIe THJIPOKCH]IBI, KHCIIOPOZICOIEPIKALIIE
METaIOB ¥ HeMmeTayyioB. (O3HAaKOMIJIGHHE € | KMCJIOTBI) M COJIM IO Pa3IMYHbIM IIPU3HAKAM.
KOJUIEKLIMSIMA OKCHUJIOB, KMCIIOT U COJIEN Ymemv  moarBepknaTh  XapaKTEPUCTHKY  OTIENbHBIX
MpEJICTaBUTENIE  KJIACCOB ~ HEOPraHMYECKHX  BEIIECTB
YPaBHEHHUSMH COOTBETCTBYIOIIMX PEAKIIUI.
Packpvieamy  TeHETHYECKYIO CBSI3b  MEXIy KIlacCaMH
HEOPraHMYECKUX COEAVNHEHUN
2—3 Knaccudukanus O06001eHne cBeleHUH O XUMHUYECKUX peakuMsiX. | OObACHAMBIIOHATHS «XUMHUYECKas peaklus», «peakuuu
XHMHYCCKIX peaKiiii Knaccupukanuss ~ XMMHYECKMX  peakUUil 10 | COEAMHEHUS», «PEAKIMU Pa3I0oKEeHUs, «peaxiu oOMeHay,
pPa3IMYHBIM OCHOBAHMSM: IO COCTaBY M UHCIY | «PEaKIUU  3aMELICHMsD», «peakUUu HEeUTpalu3aluny,
10 pa3Iu4HbIM pearupyromux U 00pa3ylolMXxcs BELIECTB, IO | «IK30TEpPMUYECKHE peakuum, «@HIO0TEPMHUYECKHE
OCHOBAHISIM TerioBoMy 3¢ (}eKTy, O arperaTHOMy COCTOSIHUIO | peakllMu»,  «oOpaTUMble  peakluun»,  «HeoOpaThuMble
pearupyromux BelIeCTB, IO OOpaTUMOCTH, IO | PEaKLHUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUNY,
W3MEHEHUIO CTETEeHEeH OKHUCIEHHUS JJIEMEHTOB, IO | KTOMOTE€HHBIE  pEaKIUu», «TeTEPOT€HHbIE  pEeaKlUuuy,
HCIIOJIb30BAHUIO KaTaanu3aTopa. «KaTaJIMTHYECKHE peakuun», «HEKATaJIUTHYECKHE

1. BzaumojaeicTtBue
2. Peaknus
TEILUIOBOTO

JlaGopaTopHble  ONBITHI.
aMMHaka U XJOPOBOJOPOJA.
HedTpanu3auuu. 3.  HaOmonenue

peaKIumy, «TeTIoBOM 3P(HEKT XUMHUIECKON peaKIm.
Knaccugpuyuposams xumMudeckue peakiuud MO Pa3IMYHBIM
OCHOBaHUSIM.
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apdexra peakmumn HEUTpaIu3aluy. 4.
B3anmoneiicTBue CEPHOM KHUCIOTBI C OKCHJIOM
meau(ll). 5. PasnoxeHuwe mepokcuaa BOAOPOIa C
MTOMOIIIBIO KaTana3sl KapTodens

Onpeodensams OKUCIUTEIb M BOCCTAHOBHUTENb, MPOIECCHI
OKHUCJICHHUA U BOCCTAaHOBJICHU .

Habniooams n onucvieams peakliud MeXAy BEUIECTBAMHU C
MOMOIIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

45

Boanas koHTpoOJIbHAS
paborta

[TonsiTue o
CKOPOCTUXUMHUYECKOU

pCaKIuu. Karamms

Ilonstne o CKOpPOCTH XHUMHYECKOM PCaKIHUH.

q)aKTOpr, BIIMAOIINCHA CKOpOCTB XUMHUYCCKUX
peakuuii: TpUpoJla pEearupyrolux BeEIIECTB, HX
KOHLEHTpaLHs, TeMIeparypa, ILIOIIAIb
CONPUKOCHOBEHHS, HaJIA4ue KaTajau3aropa.
Karamms.

JdeMoncTpanum. 3aBHCHUMOCTD CKOpPOCTH

XUMHAYECKOH pPEaKUUU OT HPUPOABI pearupyrommx
BEIIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOMH
peaKIy OT KOHLEHTPAIIMH PEarupyONINX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XHUMHYECKOM peakuuu OT
TUTOIIA M COTIPUKOCHOBEHHS PEarnpYIONINX BEIIECTB
(«xunsamui  cnoit»).  3aBUCUMOCTB  CKOPOCTH
XUMHAYECKOH peakimuu OT TeMIepaTypbl pearu-
PYIOLIMX BEILECTB.

JlabopaTopHbie ONbIThI. 6. 3aBUCIMOCTH CKOPOCTH
XUMHUYECKOM pPEaKUUu OT HPUPOABI pearupyrommx
BEIIECTB Ha TpUMeEpEe B3aWMOJICHCTBHS PacTBOPOB
THocynb(paTa  HaTpus M xjopuaa  Oapus,
THOCyNb(paTa HaTpUs U COJNSHOM KHCIOTHL 7.
3aBHCUMOCTh CKOPOCTH XHMHYECKOH peaKkIuh OT
IPUPOJBl METAUIOB MpPHU MX B3aUMOJICHCTBUH C
COJITHOM KHCHOTOM. &. 3aBHUCHUMOCTb CKOpPOCTHU
XUMHAYECKOH peakiuu OT MPHUPOJBl KHUCIOT TpH
B3aUMOJICMCTBUN HUX C XKeyle30M. 9. 3aBHCHMOCTH
CKOPOCTH XHMHYECKOH peakiuu OT TeMIepaTyphl.
10.

3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakiuu OT
KOHIIEHTpallMl  pearupylomux  BemectB. 11,

ObwvscHAMb, 4TO TAKOE «CKOPOCTh XUMHUUYECKOM peakium.
Apaymenmuposams BbIOOp enuHUIl U3MepeHus Vp.
Yemanasnueams npuYMHHO-CIIEICTBEHHBIE CBSA3H BIIHUSHUA
pa3auYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKUX PEAKITHIA.
Habniooams n onucvlieams peakuuu MeXay BELIECTBAMU C
MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMUHU
IIpogooums  ONBITHI, TOJTBEPKIAIOUINE 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOH PEaKIMU OT PA3ITUIHBIX (PaKTOPOB
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3aBUCHMOCTh CKOPOCTH XHMHUYECKOW pEaKIuu OT
IUIOILA I COMPUKOCHOBEHHUS pearupyrommux
BemecTB. 12. 3aBUCUMOCTb CKOPOCTH XHMHYECKOMN
peaKu OT HAJTUYHS KaTalu3aTopa

Xumuyeckue peakuuu B pacrsopax (10 1)

9JI€KTpOJ'II/ITI/I‘IeCKaH

JIUCCOLAAIHS

[lonsTe 00 5SIEKTPOIUTHUECKON AMCCOIMAIIMH.
DNEKTPONUTBL M HEINEKTPOJUTHL.  MexaHusm
JUCCOLMAIMK  3JEKTPOJIUTOB  C  Pa3JIMYHBIM
xapakTepoM CBsi3U. CTENEeHb AJIEKTPOIUTHUECKOM
nucconuanui. CHIIbHBIE U c1a0ble SJeKTPOIUTHI.
Jdemoncrpaunu. HcnobiTanue BemEeCTB W UX
pPacTBOPOB Ha 3JEKTPONPOBOJHOCTD
JladopaTopublii onbIT. 13./[ucconmanus ciadbIx
3JEKTPOJUTOB HA IPUMEPE YKCYCHOM KUCIOTHI

Xapakmepuzosambv HOHATUS «QJIEKTPOIUTHYECKAs
JUCCOLIAALIUAY, «IJIEKTPOIIUTBI», «HEIJIEKTPOIUTHIY.
Ycemanaenueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEX[IY
IPUPOJIOH BJEKTPOIUTA U CTETNIEHBIO €0 TUCCOLUALIUY.
Ycemanaenueams TPUUMHHO-CIENCTBEHHBIE CBSI3M MEXIY
TUIIOM XMMHUYECKOM CBSI3U B DJIEKTPOJUTE U MEXaHU3MOM
ero JUCCoLMalun

OCHOBHEBIE
TIOJIOKCHUS TECOPUHU
ANEKTPOIUTUIECKON

muccormaruu (TOJT)

OCHOBHBIE TOJIOKEHUSI TEOPUH JIEKTPOJIUTUUECKON
mucconuanuu. Krnaccudukamuss WOHOB M HX
corictBa. KHCI0THI, OCHOBaHMA W COJIHM  Kak
anekTponuthl. X knaccudukamnus u Juccoruanus.
JdemoHcTpanmu. 3aBUCUMOCTD
AJEKTPONPOBOAHOCTH  YKCYCHOM  KHUCJIOTBI  OT
KOHIOCHTpAHH. I[BI/I)KCHI/IC OKpalI€HHbIX HMOHOB B
AIEKTPUUYECKOM T10JIe

Xapakmepuzosamv TIOHSATUS «CTENEHb JIUCCOLIMAIIIIN,
«CHJIBHBIE  DJJICKTPOJIUTBI»,  «CJIA0ble  DJIEKTPOJIUTHI,
«KaTHOHBI», «A@HHOHBI», «KUCIIOTBI», «OCHOBAHUS, «COJIH).
Cocmagnsams ypaBHEHUS IEKTPOJUTUUECKON JUCCOLMALIIHI
KHCJIOT, OCHOBAHHUM U COJICH.

Hnnrocmpuposams  TpuMepaMH  OCHOBHBIE  ITOJIOKEHUS
TEOPUH AIEKTPOJIUTUUECKON AUCCOLTUAIIIH.
Pasnuuams ~ KOMIIOHEHTBI  JIOKa3aTeNbCTB  (TE3HCOB,

apryMeHTOB M ()OPMBI JJOKa3aTEIbCTBA)
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8—9 | Xumunueckue OO0mue XMMHYECKHE CBOWCTBAa KHUCIIOT: W3MEHEHUe | Xapakmepuzoeams OOIIME XUMHUYECKHE CBOICTBA KUCIIOT C
. OKpPAacKM  HHIMKAaTOpOB,  B3aUMOJCICTBHE  C | MO3ULUH TEOPUM IIEKTPOIUTUYECKON TUCCOLHALIMY.
CBOMCTBA KHCIIOT KaK "
MeTaJlJIaMH, OKCHJIaMU U THAPOKCUAAMU MeTauioB U | Cocmagnsams MOJIEKYJISIPHBIC, TOJHBIE U COKpallEHHBIC
ANEKTPOJIUTOB coiasiMu. MoJleKylsIpHblE U HOHHBIE (IIOJIHBIE W | HOHHBIE YPAaBHEHUS PEAKLIMH C yJaCTHEM KHUCIIOT.
COKpalI€HHbIE) ypaBHEHUs peakuuid. XUMUYECKUU | ApeymeHmuposams BO3ZMOKHOCTh MPOTEKAHUS pPEaKIHi ¢
CMBICII ~ COKpall€HHBIX  ypaBHEHMH.  YCIOBHS | y4aCTUEM KHUCJIOT Ha OCHOBE IpaBwia beproie u psna
IIPOTEKAHUS PEaKUUN MEXIy JJIEKTPOJIUTaMU [0 | aKTUBHOCTU METAJIJIOB.
KOHIIA. Psi1 akTUBHOCTH METaIOB. IIpo6ooums  ONBITHI, TMOATBEPKAAIOIINE XUMHYECKHE
JlaGopaTopHble onbIThl. 14.JI3MeHEHHE OKpPACKU | CBOWCTBA KHCIOT, C COOJIIOJCHHEM TMpaBHJ TEXHUKU
WHIUKATOPOB B KHCIOTHOM cpene. 15.Peakius | 6e30macHOCTH.
HEUTpadu3alluu pacTBOpa IUEIOYM pPA3IUYHBIMU | Habriodams U onucbiéams peakluy ¢ y4aCTUEM KHUCIIOT
kucnoramu. 16. [Tomyuenue runpokcuna meau(ll) u | ¢ momornIbI0 pyccKoro (poIHOTO) A3bIKA U S3bIKA XUMHUU
€ro B3aUMOJICHCTBUE C Pa3IMYHbIMHU KHUcIoTaMu. 17.
BzaumopneiicTBue CHIBHBIX KHCIOT C OKCHAOM
meau(ll). 18—20. BsaumomelcTBHE KHCIOT C
Merautamu.  21. KauectBeHHass ~ peakuust  Ha
kapOoHaT-uoH. 22. [lonyyeHue cTynHd KpeMHHEBOU
KUCIOThl. 23. KauecTBeHHas peakuuss Ha XJIOPUJI-
WM CyNb(aT-HuOHBI
10 XUMUYECKUE O6mme XUMHYECKHE CBOICTBA menoueit: | Cocmagnsims MOJNEKYJISIPHBIC, TIOJHBIE M COKpalIEHHBIE
. . | B3aUMOJIEUCTBUE  C  KHUCJIOTaMH, OKCUJaMU | MIOHHBIE YPAaBHEHHSI PEaKIUi C yJaCTUEM OCHOBAHUM.
CBOMCTBa OCHOBaHUM s .
HEMeTaJlJIoB, cosiaMU. O0IIMe XUMUYECKHE CBOUCTBA | Ap2ymeHmuposams BO3MOKHOCTb IMPOTEKAHUS PEAKLUil C
KakK AJIEKTPOJIUTOB HEpPaCTBOPUMBIX OCHOBAaHUM: B3aMMOJEHCTBHE C | y4acTHEM OCHOBAaHUU Ha OCHOBE mpasuia beprome.
KHCJIOTaMH, Pa3JI0KEeHHE MIPU HArpPEBaHUH. IIpogooums  ONBITHI, TMOATBEPKAAIOIMINE XUMHUYECKHE
JlabGopaTopHble onbIThbl. 24./3MeHEHHWE OKpPACKH | CBOWCTBA OCHOBAaHHM, C COOJIOJIEHMEM TMPaBUIl TEXHUKU
WHJIMKaTOPOB B HIEJI0YHOU cpene. 25. | Ge3zomacHOCTH.
B3aumopeiicTBue menoyel ¢ yriaekuciabIM Ta3oM. | Habniodams M onuckiéams peakluu ¢ y4aCTHEM KHUCIOT C
26. KauecTBeHHas peakisi Ha KaTHOH aMMOHHS. | IIOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA M SI3BIKA XUMUU
27—28. Tlomyuenne tuapokcuma memu(Il) m ero
pa3noKeHue
11 XuMHUecKue OO01Ire XMMUYECKUE CBOMCTBA CPETHUX COJICH: Xapaxmepuzoeams 0OIIME XUMHYECKHE CBOICTBA COJIEH C

CBOMCTBA COJIEN KaK

B3aMMOJICHCTBHE C KUCIIOTaMU, IIEJIOYaMH, COIIMU
¥ MeTaiaMi. B3auMoieiicTBHe KHUCIIBIX COJICH CO

MO3UIUNA TEOPUH AIEKTPOITUTHYECKON JUCCOIUALIAH.
Cocmasnsaims  MOJIEKYJSIpHBIE, TIOJHBIE M COKpAalIEHHBIE
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SJICKTPOJIHUTOB

[eJI0YaMHU.

JlabopaTopubie  onbIThl.  29.B3aumoneiicTBue
kapOoHatoB ¢  kucnoramu. 30. Ilomyuenue
rugpokcuaa  okenesa(lll). 31, BsaumopeiictBue

xKenes3a ¢ pactBopoMm cyibpara menu(Il)

MOHHbIC YPaBHEHHUsI peaklui ¢ y4acTUeM COJIeH.
Apeymenmupoeams BO3MOXHOCTb IIPOTEKAaHUS peakUui
C yJacTHheM coJiell Ha ocHOBe npaBuia beproiie.

IIpoooums  OMBITHI, TOATBEPKIAIOIINE XUMHUYCCKUE
CBOMCTBA COJICH, C COONIOJCHMEM TMPaBHJI TEXHUKH
0€30I1aCHOCTH.

Habniooams wu onuceiéams peaknuu € y4aCTHUEM COJICH
C TIOMOIIIBIO PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA XUMHUU

12 [Tonsarue o ruaponuze | I'maponus kak oOMeHHOe B3auMoOJeWcTBUE coliel ¢ | Yemanasenueams 3aBUCHMOCTb MEXAY COCTaBOM COJIM U
costeit BOAIOM. ['MIponu3 conM CUIBHOTO OCHOBAaHUS U | XapaKTepoM €€ I'MIposiu3a.
cinaboit  kucnotel. [maponmus comu  cnmaboro | Amanusuposames  Cpely pacTBOpa COJIM  C  IOMOILIbIO
OCHOBaHMS M CWIBHOW KHUCJIOTBL. BOJOPOIHBIN | HHAMKATOPOB.
nokasaresns (PH). IIpoeno3uposams TUN TUAPOIN3A COIM HAa OCHOBE aHAIM3a
Jemoncrpauuu. Onpenenenne xapakrepa cpenbl B | e€ GopMyisl
pacTBopax coJiei
13 Ilpaxmuueckas CBoiicTBa KHCIIOT, OCHOBaHMM, OKCHJIOB U COJNiel B | Yumems oOpamarbcst ¢ J1a00OpaTopHbIM 000pyJOBaHHUEM
paboma 1. Pemenue CBETE€ TEOPUU HIIEKTPOJIMTUYECKOM JUCCOLMALUMY | M HarpeBaTeIbHBIMM  NPUOOpaMH B COOTBETCTBUU
U IIpECTaBICHUN 00 OKHCIIUTEIHHO- | C IPaBUIAMU TEXHUKU 0€30acCHOCTH.
JKCIIEPUMEHTAJIBHBIX | BOCCTAHOBUTEIBHBIX PEAKIMIX Habniooams cBOMCTBA HIIEKTPOJIUTOB.
Habniooams w  onucvléams  peakuuu €  y4yacTHEM
3a1a4 1o TEME
AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOrO WM
«ONEKTPOIUTHYECKAS POJIHOTO) SA3BIKA U SA3bIKA XUMHH.
HCCOIHMALIHSH Dopmynuposamb BBIBOBI 1O PE3yJbTaTaM IMPOBEIEHHOTO
AKCIIEPUMEHTA
14 O06o0011eHne 1 cucTeMaTU3alys 3HaHUH 10 TeMe « XMMHUYECKUE PEaKIMH B PACTBOPax 3JIEKTPOIUTOBY
15 Konmponvnasa paboma 1 no Teme «XUMHUECKUE PEaKIMH B PaCTBOPAX IEKTPOIUTOBY
HemeTtasuibl 1 UX coequHeHus (25 4)
16 Oomas CtpoeHre aTOMOB HEMETAJUIOB M UX TMOJIOKeHUE B | OObACHAMb, YTO TAKOE HEMETAIUIHI.
XapaKTEpHCTHKa MepUOINIECKON CUCTEME. Pan | Xapakmepuzoeames XuMHUueCKre 3JI€MEHTHI ~— HeMeTalllbl 1
NEKTPOOTPHULATEIBLHOCTH. Kpucrannuueckue | ctpoeHue, (pU3MUECKUE M XUMHUYECKHE CBOWCTBA MPOCTHIX
HEMETAJJIOB pPEmIETKH HEMETAJJIOB — TPOCTBIX BELIECTB. | BEIIECTB — HEMETAJIJIOB.
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Ouznyeckue  cBoiictBa  HemerawioB.  OOmue
XUMHUYECKUE CBOMCTBA HEMETAJIJIOB: OKUCIUTEIbHbIE
Y BOCCTAHOBUTEJIbHBIE.

Hemoncrpauuu. Komnekuusa nHemeraiuoB. Monenu
KPUCTAJUIMYECKUX PEIIETOK HEMETAJIJIOB: aTOMHBIE U
MoJIeKyJsipHbIe. O30HATOP ¥ MPHUHIIUIIBI €70 PAOOTHI.
['openue mpocThIX BELIECTB — HEMETAIOB: CEpBI,
dhocdopa, TpeBECHOTO yTias

ObwscrHamob 3aBHCHUMOCTD OKHCIIUTENLHO-
BOCCTAHOBUTENIBHBIX ~ CBOHCTB  (MJIHM  NMpeocKasvleéambs
CBOMCTBA) DJICMEHTOB-HEMETANIOB OT HX IIOJIOKCHHUS B
MEPUOINYECKOMN CHCTEME XUMHYCCKHX DJIEMEHTOB
J. . Menneneena.

Yemanaenueamb NpPUUMHHO-CIIEACTBEHHBIE CBSI3UM MEXKIY
CTPOEHHMEM  aTOMa, XHUMHYECKOW  CBS3bIO,  THUIIOM
KPUCTAJUIMYECKOM pEETKN HeMeTallia u
€roCOCTMHCHUUH(PUINICCKUMU CBOMCTBaAMU JTaHHOTO
HEMeTaJlJla ¥ ero COCIUHEHUH.
Jloka3b16ambOTHOCUTEIBLHOCTh
«HEMEeTaJI»

OOHATUH  «METaU1» WU

17 Oo6was l'anoreHsl, CcTpoeHHME HX aTOMOB U MOJIEKYI. | Xapakmepuszoeams CTpOEHUE, (U3MUECKUE U XMMUYECKHE
XapaKTePHCTHKA dusnyeckue U XUMHYECKHE CBOVﬁCTBa TJIOr€HOB. | CBOMCTBA, IIOJIY4YEHUE W INPUMEHEHHE TaJIONC€HOB B ILIAHE
3aKOHOMEPHOCTH W3MEHEHMsI CBOICTB raJloréHOB B | 00ILEro, 0COOEHHOr0 U €IMHUYHOTO.
anemeHToB VIIA- 3aBUCUMOCTH OT HX IIOJIOKEHHUs B NEPUOAUYECKOH | Yemanasenueams NPUUMHHO-CIEACTBEHHBIE CBSI3H MEXKIY
FPYIITIBI — TAJOrCHOB cucreMme. HaxoxneHne rajoreHoB B IPUPOJE U HUX | CTPOSHUEM aroma, XUMHYECKOH  CBA3BIO,  TUIIOM
IIOJTyYEHHE. buonornueckoe 3Ha4YCHHE U | KPUCTAITMYECKOW PEHIETKH y TATOTCHOB U (PH3UYECKUMU U
IIPUMEHEHHE TaJIOT€HOB. XMMHUYECKHMHU CBOMCTBAMM 3TUX BEILECTB
demoncTpanuun. OOpa3ipl TaJoOreHOB — MPOCTHIX
BelIeCTB. B3anMozelicTBYe TajJoreHoB ¢ METAJUIAMH.
BriTecHenue xjaopoM OpoMa UM MOJla U3 PacTBOPOB
HX COJNEN
18 Coenunenus lasioreHOBOIOPOZIBI M COOTBETCTBYIOIIME UM | Xapakmepuzosams ¢ UCIOIB30BAHUEM PYCCKOTO (POJIHOTO)
AULOLCHOR KHUCJIOTHI: TJIABUKOBAs, COJIsIHAsA, OPOMOBOAOPO/AHAs, | A3bIKA M SI3bIKA XMMHMU COCTaB, PU3UYECKHUE U XUMHUUECKUE
nopoBojoponHas. lanmorenuasl. KadecTBeHHBbIE | CBOMCTBA, TOJY4YEHHME W  NPUMEHEHHE  COCOUHEHUU
peakuuM  Ha  TajoreHuA-uoHsl.  [IpuMeHeHMe | rajnoreHos.
COEIMHEHM raJIOTeHOB. Hazvieams coenuHeHus TaloreHoB 1o ¢opMmyne H
JeMoHcTpanus. Komnexuus HOPUPOIHBIX | cocmasnams GOPMYIIBI 10 UX HA3BAHHUIO.

COEMHEHUH XJIOpa.
JlaGopaTopuslii onbIT. 32.Pacnio3naBanue
raJIOTeHUI-HOHOB

Yemanasnusame OPUYUHHO-CICACTBCHHBIC CBA3H MCKIY
XUMHUYECKOH CBS3bI0 U TUIIOM KpHCTﬂJ’IJ’IH‘ICCKOﬁ PCUICTKU B
COCAMHCHUAX TaJIOTCHOB U (1)I/I3I/ILIGCKI/IMI/I U XUMHUYCCKUMHU
CBOMCTBaAMH ATHX BCIICCTB.
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Ilposooums, Habr0OO0amMs W ONUCHIGAMb XUMHYCCKHUI
OKCIIEPUMEHT TI0 PACHO3HABAaHUIO TaJIOTCHU-UOHOB C
COOJTIOICHHEM MPABIIT TEXHUKH 0€301MaCHOCTH.

Buvinonnsams  pacy€rbl MO XMMHUYECKMM (GOpMylnaM M|
YpaBHEHUSM  pEaKIHi, TMPOTCKAIIUX C  y4acTHEM
COCAUHEHHH raJore¢HOB

19 IIpaxmuueckas ConsHast KHUCIIOTa Kak CHJIBHBIM  3JIEKTPONMT. | Ymems oOpamathest ¢ 1a00paTOpHBIM 00OpPYIOBaHMEM U
patoma 2. Visyuenne THanH“He PEaKUUM  KACIOT, XapaKTEpHbIE JUIL | HArPEBATEIbHBIMU npubopaMu B COOTBETCTBHHM  C
COJISIHOM KMCJIOTBI: B3aUMOJACHCTBUE C METajUlaMH, | IPaBUJIaMU TEXHUKH O€3011aCHOCTH.
CBOMCTB COJISTHOM OCHOBHBIMHU u aM(pOTEepHBIMU okcuaamy, | Habniooams CBOMCTBA AJNEKTPOJIUTOB U MPOUCXOISIINUX C
- OCHOBAHUSAMU M aM(OTEPHBIMH TMJIPOKCUAAMH, | HUMHU SIBJICHUH.
consiMu. KauecTBeHHas peakius Ha XJIOPHUA-UOH Habniooams w  onucvleams  peakuuu €  y4acCTHEM
SIICKTPOJIUTOB C IOMOIIBI PYCCKOro (POJHOrO) s3bIKa U
A3bIKa XUMUH.
Dopmynuposamb BBIBOABI IO pe3yJbTaTaM IMPOBEIEHHOIO
HKCIIEPUMEHTA
20 Obmas Obmas xapakrtepuctuka sneMeHToB VIA-rpynnel | Jasams — o0liyl0 — XapakTepUCTUKyaTOMaM,  MPOCTHIM
XapaKTepHCTHKa Cepa B mnpuponen eé [OMyeHHe. AJUIOTpOIIHBIE | BELIECTBAM U COECIUHEHUSIM XaJIbKOreHOB B 3aBHCHMOCTH OT
MOJIUGUKAIMK Cepbl U HUX CBOMcTBAa. XMMHUYECKHE | UX MOJOXKEHUS B IEPUOJTUUECKON CUCTEME.
aneMeHToB VIA- CBOMCTBA CEpBbI U €€ NPUMEHEHUE. Xapaxmepusoeams CTpOEHUE, AIJIOTPONHIO, (PU3UUYECKUE U
FpyTITE — JemoHcTpanun. BzanMonelicteue cepsl ¢ XMMHUYECKHE CBOMCTBA, IIOJIyYEHUE U IPUMEHEHHUE CEPBI.
MeTaiamu. ['opeHue cepsl B KUCI0pOie Yemanasnueams TpUUMHHO-CIIECTBEHHBIE CBSI3U  MEXKIY
xaspkoreHos. Cepa CTPOEHHMEM  aTOMa, XHMMHMYECKOHM  CBSA3bIO,  THUIIOM
KPUCTAITIMYECKON PEIETKH cepbl U €€ (PU3NYECKUMH HU
XUMHUYECKUMHU CBOMCTBAMH.
Buinonnams  pacuérel 10 XHMMHUYECKUM QopMmyiamM H
YPaBHEHHUSAM pPEaKLUi, IPOTEKAIOIINX C YIaCTUEM CEPHI.
Ilposooums, mabr0O0ams W oOnUCHIGAMb XUMHUYECKHUI
HKCIIEPUMEHT 110 TOPEHUIO CEPBl Ha BO3JYXE U B KHCIOPOJE
¢ co0JII0/IeHHEM IIPABHJI TEXHUKH 0€301aCHOCTH
21 CepoBonopon u CepoBoJIOpOJI: CTPOEHHE MOJEKYIbI, (puzndeckue u | Xapakxmepuzosams ¢ UCIOIb30BAHUEM PYCCKOTO (POJHOIO)

Cyb(UIBI

XUMHNYECKHEC CBOﬁCTBa, IMOJIYYCHHUEC HW 3HAUCHHUC.
CepoBonioposiHasi  kuciora.  Cymbduasl M HMX

sA3bIKa MU sA3bIKaA XMMHH COCTAaB, (1)I/I3I/I'-IGCKI/Ie N XUMHYECKHEC
CBOﬁCTBa, MOJIYYCHHUC U TIPUMCHCHUC COCI[I/IHCHI/Iﬁ CCPLI B
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3Ha4yeHue. JItoMuHO(pOpBHI.
Jemoncrpanuu. Komnekiuss cyabQUIHBIX Y.
KauecTBeHHast peakiyst Hacynb(puI-MoH

CTENEHU OKUCIICHHS —2.

Ha3zvieams coenuHeHus cepbl B CTENEHU OKUCIEHUSA —2 10
dbopmyse u cocmasnams GOPMYIIBI IO KX Ha3BAHUIO.
Cocmagnames  MOJEKYISIPHbIE W WOHHBIE  YpaBHEHHS
peakmnuii, XapaKTepH3yIIIUe XHUMHUYECKHE  CBOWCTBA
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvieamo MPOLIECCHI OKHCJIEHHUSI-BOCCTAHOBJICHUS,
onpeodeisimb OKUCINUTEIb U BOCCTAHOBUTENb M COCMABIANMD
AJIEKTPOHHBIA OalaHC B peakIHsIX C YJ4acTHEeM CEphl B
CTENEHU OKUCIECHHS —2.

Yemanasnueams TPUUYMHHO-CICACTBEHHBIE CBSI3U MEXKIY
XUMHUYECKOHN CBSI3bIO U TUIIOM KPUCTAJUTMYECKON PEIIETKH B
COCIMHEHUSAX CEepbl MU (PUIHYSCKUMU H XHUMHUYECKUMHU
CBOMCTBaMH dTHX COeIUHEHHI

22

Kucnopoaubie

COCAMHCHUS CCPBI

Oxcun cepwi(IV), cepuucrtas KUCIOTa, CYIb(QUTHI.
KagecTBeHHast peakiust Ha CyJIb()UT-HOH.

Oxcun cepri(VI), cepnas kwucnora, CcyibgaThl.
Kpucramnorunparel. KauecTBeHHass peakuuss Ha
Cynb(aT-uoH.

JdemoncTpanun. OOGeclBEeUMBAHUE OKpALICHHBIX
TKaHEW U [IBETOB CEPHHUCTBIM Ta30M.
B3anmoneiicTBe  KOHUEHTPUPOBAHHOM  CEpHOU
KHUCIOTHl ¢ Meabto. OOyriMBaHuEe OpPraHUYECKHX
BEILECTB KOHLICHTPUPOBAHHON CEPHOU KUCIIOTOM.
JladopaTopHublii onbiT.34. KadecTBeHHBIE peakIun
Ha CyJb(haT-HOHBI

3anucvieams GOPMYNIbl OKCUAOB CEpbI, HA3bl8AMb UX,
onucvl6amb CBOMCTBA HA OCHOBE 3HAHMH O KHUCIOTHBIX
OKCHJAX.

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKA U SA3bIKAa XUMHUHM COCTaB, (PU3NYECKHE U XMMUYECKHE
CBOICTBa CEpHON KHCIIOTHI KaK AJIEKTPOJINTA.

Cocmasnsaims ~ MONEKYISPHbIE W  HWOHHBIE YPaBHEHMS
peaKkuuii, XapaKTEPU3YIOIMINX XUMUYECKUE CBOMCTBA CEPHOU
KHCIIOTBI.

Pacnosznasams cynbdaT-uoHsbI.

Xapaxmepuzoeams ¢ UCNOJIB30BAHUEM PYCCKOTO (POIHOIO)
A3bIKa W SI3bIKA XHUMHHU CBOHCTBA KOHIIEHTPUPOBAaHHOU
CEpHOM KUCIIOTHI KaK OKHCITUTEIS.

Cocmasnsame ypaBHEHUs OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH METOJOM 3JIEKTPOHHOI'O
OanaHca.

Buinonname  pacu€rel 1O XMMHUYECKUM QopMmyiamM H
YPaBHEHUSM pEaKLMH, MPOTEKAIUX C Y4aCTHUEM CEpPHOMU
KHCIIOTBHI.
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Habnrooams 1 onucviéams XUMHUYECKUN OKCIICPUMCHT

23 Ipakmuyeckasn CepHass KHCIOTa KaK CHJBHBIA  DJIEKTPONHUT. | Ymems oOpamaTthest ¢ 1a00OpaTOpHBIM 00OpYIOBaHHEM U
paboma 3. Visyuenue Tunuunsle peaKii  KHCJIOT, XapaKTCpHbIC JUIS | HarpeBaTCIbHBIMH npubopaMu B COOTBETCTBUH  C
pa30aBIeHHON CepHON KHUCIOTHI: B3aMMOJCHCTBHE C | IPABUIIAMU TEXHUKHU 0€30MacCHOCTH.
CBOICTB CEpHOIi MeTaljlaMd,  OCHOBHBIMH M aMmdoTepHbIMU | Habno0ams CBOWCTBA 3JEKTPOJIMTOB M TPOUCXOISIINX C
CUCILOTLL OKCHJaMH,  OCHOBaHMSMH ¥  aM(OTEPHBIMH | HUMH SIBJICHUI.
ruapokcuaaMu, consimu. KaduecTBenHast peakuus Ha | Habnodams WM onucvléams — peakuud C  y4acTHEM
cynbdar-uoH AJIEKTPOJIUTOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POHOTO) SI3bIKA M S3bIKA XUMHH.
Dopmynuposamb BBIBOABI IO pE3yabTaTaM IPOBEIEHHOTO
IKCIIEPUMEHTA
24 Oobmas OOmiass xapakTepucTuka 3JeMEeHTOB VA-rpynnsl. | Jasams  oOLIyl0  XapakTEpUCTUKyaTOMaM,  IPOCTBIM
XAPAKTEPHCTHEA A30T, cTpoeHHe aromMa H MOJCKYJIbl  a30Ta. | BELIECTBAM M COCAMHCHHMAM OICMCHTOB VA-fpyHHLI B
duznueckue W XMUMHUYECKHE  CBOMCTBA M | 3aBUCHMOCTHU OT UX IOJIOKEHHUS B IEPUOTUIECKON CUCTEME.
XMMHYECKHX OpUMEHEHHE a30Ta. A30T B Hpupone u ero | Xapakmepuzoeams C UCIOIB30BAHUEM PYCCKOTO (POIHOTO)
eMEHTOB VA- OuoIIOTNYecKast Poib. s3pIKa W SI3bIKa XMMHH CTPOCHHE, (HU3HUYECKHE U
Jemonctpamuu. Jlnarpamma «CocTaB BO3AyXa». | XHMHYECKHE CBOMCTBA, TIOIyUYCHHE U IPUMEHEHHE a30Ta.
rpymmsl. A30T Buneodparmentst u cnaiiasl «lItnusn 6azapbi» Hasvieams coenuHeHus a3ota 1mo GopMyle U coCmasisims
(bopMyIIbI 10 UX HA3BaHMUIO.
Ycemanaenueams TPUYMHHO-CIIEICTBEHHBIE CBSI3U  MEXIY
CTPOCHHEM aTOMa U MOJIEKYJIbI, BUJJOM XHUMUYECKOH CBSI3H,
TAIIOM  KPHUCTAJUIMYECKOM  pEemETKM a30Ta U €ro
(GU3NYECKUMHU U XMMUYECKHMH CBOMCTBAMH.
Buinonnams  pacuérel 1O XHMMHUYECKUM QopMmyiaamM H
YpaBHEHMSIM PEaKLIUH, MPOTEKAIOIIMX C yYacTHEM a30Ta
25 Ammuak. Conu AMMHaK, CTpOeHUE MOJEeKyIbl U Quznueckue | Xapakmepuzosams ¢ UCIOIH30BAHUEM PYCCKOTO (POJIHOTO)

aMMOHU

CBOMCTBAa. AMMHayHas BOJA, HAILATBIPHBIA CHUPT,
ruapaT aMMmuaka. JIOHOpHO-aKIENTOPHBIA MEXAHU3M
oOpa3oBaHHMsI CBS3U B  KAaTHOHE  aMMOHHS.
BoccranoBurtenbHbIE CBOMCTBA aMMHAKa.

Conmun amMmoHuMs W ux npumeHenue. KadectBeHHas
peakuys Ha KaTUOH aMMOHHUS.

Jemoncrpauuu.  Ilomydyenue, coOupanue u

A3blKa M A3bIKA XUMHUHU COCTaB, CTPOCHHE MOJIEKYJIBI,
¢busznueckne M XHMMHYECKHE CBOWCTBA, IMOJIy4YEHHE U
pUMEHEHHE aMMHaKa.

Ha3zvieams conmu amMmMoHMsI 110 GopMyliaM U coCmasisams
(bopMyIIBI 110 UX HA3BaHUSM.

3anucvieams  MOJNEKYJSpHbIE W HOHHbBIE
peakuui, XapakTEepHU3YIOLIIMX  XMMHUYECKHE

YpaBHEHUA
CBOMCTBA
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pacrio3HaBaHHE aMMHUaka. Pa3iokeHue auxpomara
aAMMOHHSI.

JlabopaTopublii onbIT.36. KauecTBeHHas peakiius
Ha KaTHOH aMMOHHUS

aMMHaKa 1 COJIeH aMMOHHUS.

Cocmasnamo YpaBHEHUS OKHCIIUTEILHO-
BOCCTAHOBUTEJBHBIX PEAKIHMN € Y4acTUEM aMMHakKa C
MOMOIIIbIO0 METO0/1a 3JIEKTPOHHOTO OajaHca.

Yemanaenueams TpUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY
BHUJIIOM XUMHYECKOU CBS3H,
TUIIOMKPHUCTAIUIMYECKOMPEIIETKMBAMMHUAKE u COJISIX
aMMOHHUSI W (PU3WYECKUMH M XHUMHYECKHMU CBOWCTBaAMHU
3THUX BEIIECTB.

Ilposooums, wHabnoO0ams W ONUCHIGAMb XUMHYCCKHUI
SOKCHEPUMEHT [0 PACHO3HABAHHK) HWOHOB AaMMOHHS C
COOJTI0ICHHE MTPABHIT TEXHUKH 0€301aCHOCTH.

Bvinonnsams  pacy€rbl MO0 XUMHUYECKMM (GOpMYyNIaM |
yYpaBHEHUSIM PEaKIii, MPOTEKAIOLINX C YIaCTHEM aMMHaKa
26 Ipakmuuecxas [Tonydenue, cobupanue M pacro3HaBaHue amMMuaka. | [loryuams, cobupama
paBoma 4.Tlonyuenne W3yuenne pacTBOPHUMOCTH aMMuaka B BOAC 1 upacnosnasamvamMmuak.Oopawamscsi ¢ 1a00OPaTOPHBIM
XapaKTepPUCTHKAa OCHOBHBIX  CBOWCTB  rujapara | o00OpyJOBaHHEM U HarpeBaTelbHBIMH INPHOOpaMH B
aMMHaKa U u3y4eHne | aMMuaka. KauecTBeHHass peakuusi Ha KAaTHOH | COOTBETCTBHU C MPABUIIAMU TEXHUKHU 0€30acCHOCTH.
L0 CBOMHCTE aMMOHUS Habniooams W onucvieams XUMUYECKUN SKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
Dopmynuposams BBIBOJIBI MO pe3yiabTaTaM INPOBEIEHHOTO
IKCTIEPUMEHTA.
Compyonuuams B Tpolecce yueOHOro B3aUMOACHUCTBUS
npu paboTe B rpynmax
27—28 | KucnoponHsie Oxcuibl a30Ta: Hecoaeo0pa3yrolue U KUCIOTHBIE. Xapakmepuzoeams ¢ NCNOIB30BAHUEM PYCCKOTO (POIHOTO)

COCOIMHCHUA a30Ta

AzoTucras KuciaoTra u HUTPUTHI. AzoTHas KHCJI0Ta,
e€ noisrydeHue u cporicrsa. Hurpartsl.
JdemoHcTpanmu. B3anmoneiictBue
KOHLIEHTPUPOBAHHON Aa30THOM KHUCIIOTBI C MEJBIO.
l'openne uyé€pHoro mnopoxa. PasnoxkeHue HuUTpaTa
KaJIusl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlabopaTopHublii onbIT. 37. XUMHUECKHAE CBOWCTBA
A30THOM KHCIIOTHI KAaK JJIEKTPOIUTA

SI3bIKA U SI3bIKa XMMHUU COCTaB, (PU3MUECKHE U XUMHUYECKHE
CBOWCTBA, ITOJy4YCHUE U IPUMEHEHUE OKCUIOB a30Ta.
Cocmasnsams  MONEKYJSIPHBIE W WOHHBIE  YpaBHEHHS
peakuuii, XapakTepU3yKIIUX XUMUYECKHE  CBOMCTBA
OKCHJOB a30Ta.

Yemanaenueams TPUUUMHHO-CIIEICTBEHHBIE CBSI3UM MEXKIY
BUJIOM XHWMHWYECKOW CBSI3M, THUIIOM KPHUCTAUIMYECKOU
peméTKM B OKCHJAX a3oTa ®W WX (PUIWYECKUMHU W
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XUMUYECKHMH CBOWCTBAMM.

Xapakmepuzoeamsb ¢ UCTIOJIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKa M SI3bIKA XUMHH COCTaB, (U3NYECKUE U XHUMHUYECKUE
CBOMCTBAa a30THOM KHUCIOTBI Kak »JJEKTpPOoJuTa U €€
IIPUMEHEHUE.

3anucevigamv ~ MOIJIEKYJSpHbIE W  HMOHHBIE YpaBHEHUS
peakuuii, XapakTepU3yIOIIHE XHUMUYECKHUE  CBOMCTBa
a30THOM KUCJIOTHI KAaK 3JIEKTPOJIUTA.

IIposodums, Hab0OamMvb W ONUCLIBAMb XUMHYECKUH
SKCIIEPUMEHT,  XapaKTepU3YIOIIUA CBOMCTBA  a30THOU
KHCJIOTBI KaK »dJIEKTPOJINTA, C COOJIIOJACHUEM TMPaBUI
TEXHHUKHU 0€3011aCHOCTH.

Xapaxmepuz068amba30THYIO KUCIOTY KaK OKHUCIIUTEIb.
Cocmagname ypaBHEHUS OKUCIIUTENBHO-
BOCCTAHOBUTEIbHBIX peakiuii, XapaKTEePU3YIOLIUX
XUMHUYECKHUE CBOMCTBA a30THOM KHUCIOThI KAK OKUCIIUTENS, C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Ilposooums, mHabnoO0ams W ONUCHIGAMb XUMHYCCKHUI
SKCIEPUMEHT, XapaKTepU3YIOLIW  CBOMCTBA  a30THOMU
KHCIIOTHI KaK OKUCIIUTENS, C COOMI0OIEHUEM MPAaBUI TEXHUKU
0€e30MacHOCTH

29

docdop u ero

COCIUHECHUA

®docdop, ctpoenne atoma u autotpornus. Dochubr.
®ochun. Oxcun dochopa(V) u  dochophnas
kuciota. Pocdatsl.

JemoncTpanun. O6pa3ubl NPUPOAHBIX COCTUHEHHM
dochopa. T'openue ¢dochopa Ha BO3ayXEe U B
kucnopone. Ilomydenne OGemoro Qochopa wu
UCTIBITAaHUE €T0 CBOMCTB.

JlabopaTopHublii onbIT. 38.KauecTBeHHAsT peakIius
Ha QocdaT-nuoH

Xapakmepuzoeams ¢ NCTIOIB30BAHUEM PYCCKOTO (POIHOTO)
S3BIKA U SI3bIKA XUMHUU CTPOEHUE, aJTIOTPOINIO, (pU3nvecKue
U XUMHYECKHE CBOWCTBA, TOMyYeHHE U TPUMEHEHUE
docdopa.

CaMocTosTebHO onucwvleamsy CBOICTBa oKcHIa
dochopa(V) Kkak KHUCIOTHOTO OKCHJIa U  CBOMCTBa
dbocopHOIi KUCTOTHI.

HnniocmpuposamucBoiictBa  okcupa — dochopa(V) u
dbocopHOi KHCIOTHl ypaBHEHUSMU COOTBETCTBYIOIIUX
peaKui.

IIpogooumys, Habmooams WM onucvLI6amMb XUMUYECKUI
DKCHEPUMEHT € COOJIIOJICHMEM  TPaBWI  TEXHUKH
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0€301MacHOCTH.
Pacnosznasamsv hocdar-uonsl

30 O6mmas OO6mas xapaktepuctuka 3nemMeHTOB IVA-rpynmsl: | [Jlasams oOUIyr0 XapakTEPUCTHUKY aToOMaM, IPOCTHIM
XAPAKTEPHCTHKA OCOGGHHOC’EI/I CTPOCHHS aTOMOB, ITPOCTHIX BEIICCTB U | BEIIECTBAM U COCAUHECHHSIM 3JIEMCHTOB IVA-urpynnH B
COCIUHEHUII B 3aBUCUMOCTH OT  TIOJIOKEHHS | 3aBUCHUMOCTH OT UX MOJIOKEHHUS B IEPUOJNYECKON CHCTEME.
snemeHToB |VA- 3JIEMEHTOB B NEPHOJUYECKON cucteme. Yriaepol. | Xapakmepuzosams ¢ UCIOIB30BAHUEM PYCCKOTO (POJAHOIO)
rpymmsL Yrtepox KpyroBopor yraepoga B mpupoe. AJ'IJ'IOTpOHHBI? A3BIKA U A3bIKA XUMHH CTPOCHHE, AILIOTPOIHIO, buznueckue
Momudukanuu:  anmas, TpaduT. AMOPQHBIA | © XUMHUYECKHE CBOWMCTBA, IIOJIYICHUE U TMPUMCHCHHE
yIJepoa: caxka, IPeBECHbI yroib. Azjcopbuus. | amopdHOro yriepona.
XuMUYeCcKue CBOICTBA yriepona. | CpasHusams CTpOSHHE U CBOMCTBA alMasa U rpadura.
Kokcoxumuueckoe mpou3BOJICTBO U €ro MPOAYKIHUs. | Onucvl8ambOKUCIUTEIbHO-BOCCTAHOBUTENLHBIE — CBOICTBA
KapOupr. yriiepoza.
Jemouncrpanun. Komnekus «O0pa3isl npupoausiX | [lpogodums, Habnooams W ONUCLIBAMb XUMUYECKUI
coemquHeHnit  yraepoma».  I[loprper  H.  JI. | okcriepuMeHT ¢ COOJIFOJIGHMEM — TMPaBWJI  TEXHUKHU
3enuHckoro. Ilorjomenne akTHBUPOBAaHHBIM YIIIEM | 6€30MacCHOCTH
pacTBOPEHHBIX BEIIECTB WJIM Ta30B. Y CTPOWCTBO
MIPOTUBOTa3a
31 Kucnoponusie Okcun  yraepoma(ll):  cTpoenue  mounekynsl, | Xapakmepuzoeams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POJIHOTO)

COEIMHEHMS yIiepoaa

NOJlydeHHEe M CBOWCTBA.
CTPOCHHE MOJICKYNbI, TIIOJIyYeHHE W CBOWCTBA.
VYroneHas kucnota. CoiaM  YroJbHOM KHCIIOTHI:
KapOoHaTel W TUApoKapOoHaThl. TexHuueckas u
MUILEBas COAA.

JladopaTopublii onbIT.39. [lonyueHne u cBoiicTBa
YTOJIbHON KUCIIOTHI

Oxkcupn  yrinepoma(IV):

A3bIKA M SI3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUECKUE
CBOICTBa, MOJIy4€HNE U IPUMEHEHUE OKCHJIOB YIJIepoJa.
Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKAY
BUJIOM XHMHYECKOW CBSI3M M THIIOM KPUCTAILUIMYECKOU
pemIéTKH BOKCHJAX yriepona M HX (PUINIECKUMH U
XUMUYECKUMH CBOMCTBAMH, a TAK)KE TPUMEHEHUEM.
Cobniooams  TpaBUJa TEXHUKM  O€30MAaCHOCTH  MpHU
MCIOJIb30BaHNHU TIEYHOTO OTOIICHUSI.

Oxasvieams TEPBYIO MOMOLIb IPHU OTPABIECHUU YrapHbBIM
ra3zom.

Xapaxmepuzoeams ¢ UCNOIB30BAHUEM PYCCKOTO (POAHOIO)
SI3bIKA U SI3bIKa XMMHUH COCTaB, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA, MOJYYEHUE U MIPUMEHEHUE YTOJIbHOM KUCIOTHI U
e€ conelt (kapOOHATOB M THAPOKAPOOHATOB).
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HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEM YrOJbHON
KHCJIOTBI OT UX COCTaBa.

Ilposooums, HabrOO0amMs W  ONUCHIGAMb XUMHYCCKHUI
OKCIIEPUMEHT C  COOJIFOJICHHEM  TpaBWI  TEXHUKHU
0€30I1aCHOCTH.

Pacnosznaéampb kapOoHAT-MOH.

Bvinonnams  pacu€Tel MO  XUMHUYECKHM  (opmyliaMu
YpaBHEHUSIM peaxiui, MIPOTEKAIOIINX c
y4acTUEMCOEIMHEHUH yriiepoaa
32 Ilpaxmuueckas [lonyuenune,  cobupanue U  pacnos3HaBanue | [lomyuams, cobupams W pacno3Hasamsv  YrIEKUCIbII
paBoma 5 Tomyuenue yriaeKucnoro raza. UW3ydenwe pactBopuMocTH | ra3z.Obpawamscsi ¢ 71a0OpPaTOPHBIM  O0OpPYIOBAaHHUEM H
VIJIEKHCIOr0 Ta3a B BOJAE W XapaKTePHCTUKA | HArpeBAaTeIbHBIMH ~ NPHOOpaMH B COOTBETCTBHU  C
YIJIEKUCIIOr0 Tra3a | | KHUCIOTHBIX CBOIICTB yrOJIbHOM KHUCIIOTHI. | TIPaBUJIaMU TEXHUKU OE30MaCHOCTH.
H3yaeHze eTo CROHCTB KayectBennast  peakums Ha  kapOoHar- U | Habniodame W onuceléamvs XUMUYECKHHA JKCIIEPHMEHT C
TUAPOKapOOHAT-UOHBI MOMOIIIBIO PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOJBI 10 pE3yJbTaTaM IPOBEIEHHOIO
HKCIIEPUMEHTA.
Compyonuuames B TIpoOIleCCe YYEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpynmax
33 VYraeBoaopoabt Oprannyeckasxumus. YTiIeBoopobl. MetaH, 3TaH | Xapakmepuzoeams OCOOEHHOCTH COCTaBa M  CBOMCTB
W TpomaH Kak TpeAesbHble  (HACBHIIICHHBIC) | OPraHUYECKUX COCTUHECHUH.
YIJIEBOAOPOAbL.  ODTWIEH M aueTWwIieH  Kak | Paziuuame npeaeabHble U HeNpeaAeIbHbIE YTIeBOJOPOIbI.
HemnpeJenbHble (HEHACBIILIEHHBIE) YIIIEBOAOPOLL. | Hazvieams u 3anucvieams (HOpMyIbl (MOJEKYJISIpHBIE U
CtpykTypHble (DOPMYNIBI OPraHMYECKUX BEIIECTB. | CTPYKTYpHBIE) BaXXHEHUIINX npecTaBuTenei
I'openue yrneBomoponoB. Peakiiuu aerupupoBanust | yrieBoaOpOOB.
IpeJeNbHBIX YTIEBOA0POIOB. Habniooams 3a  XOIOM XHMHYECKOTO HKCHEPUMEHTA,
JemoncTpanuu. Mojenn MOJEKyJ MeTaHa, dTaHa, | OMCHIBATH €T0 U JEaTh BHIBOBI HA OCHOBE HAOIOICHHIA.
STUJICHA W aueTwieHa. B3aumoneiictBue stuieHa ¢ | Qukcuposams pe3yabTaThl HSKCIHEPUMEHTa C TOMOIIBIO
OpOMHOI1 BO/IOI M pacTBOPOM NepMaHraHaTa Kalus | pycCKoro (pomHOTro) s3bIKa, a Takke C TOMOIIbI0
XUMUYECKUX (POPMYII M YpaBHEHH
34 Kucnoponconepxkamu | ConupTel.  DTHIOBBI  CHOUPT, €ro  TONydeHue, | Xapakmepuzoeams CHHPTHl KaK KHUCIOPOJCOJCPIKAIIIE
OpUMEHEHHEe M (U3UOJOTMUYECKOe  JICHCTBHE. | OPraHUYECKUEe COEIUHEHMUSL.
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€ OPraHu4ECKueC

COCIUHECHUA

TpéxaToOMHBIN COUPT MIMIEPUH. YKCYCHasi KHUCJIOTa
KaK TPEJCTaBUTENh KapOOHOBBIX KUCIIOT.
JemoncTpanuu. OOmme XUMHUYECKHE CBOMCTBA
KHCJIOT Ha  NOpUMepe  YKCYCHOM  KHUCJOTBHI.
KauecTtBeHHas peakiiys Ha MHOTOATOMHbBIE CITUPTHI

Knaccugpuyuposams cnupThl MO YUCITY TUAPOKCHUIIBHBIX
IpyNIl B UX MOJIEKYJIaX.

Has3zvieams nipencraBuTeneil 0AHO- U TPEXATOMHBIX CIIUPTOB
Y 3aIHMCHIBATh UX (DOPMYIIBL.
Xapaxmepuz06ambkapOOHOBBIEKUCIIOTHI Kak
KHCJIOPOJICOIEPKALLME OPTAaHUYECKUE COSAMHEHMS.

35 Kpemuuii u ero Kpemuuii, ctpoenue ero aroma W HaxoxJeHHe B | Xapakmepuzoéams C UCIONH30BAHUEM PYCCKOTO (POIHOIO)
COC/TUHCHHUS IIpHUPOAC. CBoiicTBa KpCMHMU. CI/IHI/IL[I/II[BI u CI/UIaH.: sA3bIKA M A3bIKAa XMMHUH CTPOCHHC a;TOMOB U KpUCTAJIOB,
Oxcun kpemuusa(IV). KpemnueBas kuciora u e€ | pusmueckue U XUMHUYECKHE CBOICTBa, MOJNy4yeHUE U
COJIN. IIPUMEHEHNE KPEMHUS.
Jemouncrpanun. Komnekius «O0pa3ipl NpUpOAHbIX | YVemanagnugams TPUYUHHO-CIEICTBEHHBIC CBSI3U MEXIY
COCI[I/IHGHI/If/i KPCMHU. KOJ’IJ’IGKHI/I?I CTCKJIa, | CTPOCHUECM aTOMa, BHIOM XUMHUYECKOHU CBA3H, THIIOM
KepaMUKH, [IEMEHTA U U3JIENIUN U3 HUX. KPUCTAIIMYECKON PEIETKY KPEMHHUS U €ro (U3MYECKUMU U
JlabopaTopHble OIBITHI. 40.I1pomyckaHue | XUMUYECKIMH CBOWCTBAMH.
YIIIEKUCIIOTO T'a3a yepe3 pacTBOp CUIIMKAaTa HATpusl | Boinoanams  pacy€Tbl MO  XUMUYECKUM  (opmyrnamu
YPAaBHEHUSAM PEaKLMM, ITPOTEKAIOIUX C YYaCTHEMKPEMHUS
U €r0 COSAMHECHUIA.
Xapakmepuzoeams ¢ NCNOIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA M SI3bIKA XUMHH COCTaB, GU3NUYECKUE U XUMHUYECKUE
CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE COCTMHEHUN KPEMHHUS.
CpasHusams TUOKCUBI YTIIEPOJa U KPEMHHUS.
Onucvléams BaXHEWITNE TUIBI TMPHUPOJHBIX COCTUHEHUIN
KpEMHUSI KaKk OCHOBHOT'O DJIEMEHTA JIUTOC]epHI.
36 CunukarHas [IpousBoxcTBo crekina wu  uemeHta.llpoxykuus | Xapakmepuszoéams CUNHKATHYIO TPOMBIIUIEHHOCTh M €€
CHIIMKaTHOMN HPOMBIIIIJIEHHOCTU :ONTHYECKOE | OCHOBHYIO MPOIYKIIHIO.
MPOMBIIIJICHHOCTD
BOJIOKHO, Kepamuka, dapdop, dasuac. Ontudeckoe | ¥Yemanasnusames aHaIOTUN MEXKIY Pa3TUIHBIMHU OTPACIISIMU
BOJIOKHO. CUJIMKATHOW TPOMBIIIIEHHOCTH
JdemMoHcTpanuu. Konnexnus MIPOTYKIIHH
CIWJIMKAaTHON TPOMBIIUICHHOCTH. BumeopparmMeHTsI
u cnansbl «IIpon3BOICTBO CTEKIIA U LIEMEHTA)
37 [Tonyuenue Hemerannsl B mpupozae.®@pakuuoHHas mneperonka | Onucvliéams HAXOXKAECHUE HEMETAIUIOB B IPUPOJIE.
HEMETAILIOR KHUIKOTO  BO3AyXa Kak CIoco0  ToiydeHus | Xapakmepuzosambv (bpaKkIMOHHYIO TIEPETOHKY YKHIKOTO

KHCIO0poAaa, a3otra u apronHa. Ilomyuyenue docdopa,

BO31yXad KaK COBOKYITHOCTb (I)I/I3I/I‘IGCKI/IX IMpOoNHeCCCOB.
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KPEMHHMSI, XJI0pa, M0/1a. DIEKTPOJIU3 PACTBOPOB. Apeymenmupoeams  OTHECEHHE IPOLIECCOB  IOJIYYCHHS
JdeMoHcTpanuu. Komneknus «[IpuponHble | aKTUBHBIX HEMETAJIOB K OKHCIIUTEIIBHO-
COCMHEHHUSI HEMEeTalyioBy». BuaeodparMeHTsl U | BOCCTAaHOBUTEIBHBIM IIPOIECCAM
cnamapl  «PpakiMOHHAsg  IEPEroHKa  KUJKOTO
Bo3ayxa». Buneodparmentst u cnaiinbl «llomydaenue
BOJ0OpOAA, KHCIIOpOJa u raJIOr€HOB
JIEKTPOIUTUYECKUM CIIOCOOOM»
38 ITonyyenue [lonyyenue cepHOM KHCIOTBL: CBIpBE, XUMU3M, | Xapakmepu3zoeamb XUMHU3M, CBIPLE, aNllIapaTypy U HaAy4HbIE
FU— TEXHOJIOTMYECKasi CXEeMa, METOJ KHIISIIEro CJIosl, | IPUHLHUIIBI IPOU3BOICTBA CEPHOM KUCIIOTBHI.
MIPUHIIUIIBI TEIJI000MeHa, MPOTUBOTOKA u | Cpasnuéams  TPOU3BOACTBO  CEPHOM  KHUCIOTHI |
XUMHUYECKUX uupkKysinuu. Oneym. MIPOU3BOJICTBO aMMHUaKa
. [IpousBoacTBOo  ammuaka: CBIpbE,  XUMU3M,
COEIMHEHUI
TEXHOJIOTHYECKasl CXeMa.
HEMETAJIOB JemoncTpaunu.Monenu armnaparoB JUISt
MIPOU3BOJICTBA CEPHOM KUCIOTHI. MOJIEb KUIISIIETO
cnod. Mojenp  KOJIOHHBI  CHUHTE3a  aMMHAaka.
Buneodparmentet u  cmaiinel  «IIpou3BoacTBO
CEepHOIl KHCIOTB». BuaeodparmeHTsl U craiiabl
«IIpousBonactBo ammuaka». Komnekuus «Coipb€ s
MOJYYECHUS] CEPHON KUCIOTHD)
39 O06o0uieHue o TeMe | YpOoK-ylpaKHEeHHe c UCMOJIb30BaHuEM | [Ipo6ooumsb OLEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUHU
CaMOCTOATENIbHOW  pabOThl 1O  BBINOJIHEHUIO | TEMBI.
«HemeTtannel u ux . .
MIPOBEPOYHBIX TECTOB, 3aJJaHUI U YIIPAXKHEHUN Koppexmupoéamb cBOM 3HaHUA B COOTBETCTBUHU C
COCIMHEHUS» IJIJAHUPYEMBIM PE3YJIBTATOM.
Ionyuams xXuMUYecKyr0 UWHGOpPMALUKM €3 Pa3TUYHBIX
HCTOYHUKOB.
Ilpeocmasnames wHbopManuio mo teme «Hemeramib» B
BUJE TaOJIMIl, CXEM, OIMIOPHOTO KOHCIEKTa, B TOM YHCIE C
npuMmeHeHueM cpeacts MKT
40 Konmponvnas paboma 2 no teme «HemeTanasl u UX COCTUHEHHS

MeTtaibl 1 ux coequnenusi (18 u)
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41 O6mas [TonoxkeHne MeTamioB B mepuoanyeckoil cucreme | OObAcHAMb, YTO TAKOE METaIbI.
XapaKTePUCTHKA xumuueckux anemeHtoB JI. WM. Menaeneesa, | Xapakmepusosams XHMIMECKHE EMEHTBI-METaIlIbL 110 HX
CTPOEHHE UX aTOMOB U KpUCTAJUIOB. MeTainyeckas | oJIOKEHUIO B nepuoandeckon cucreme /1. 1. Menneneesa.
METaJIJIOB CBSI3b M METaJIMYecKasi KpUcTaJuInuecKas pewérka. | [Ipoenosupoeams CBOWCTBA HE3HAKOMBIX METAJUIOB IO
@u3znueckue CBOWCTBA METAJJIOB: DJJIEKTPO- U | NOJIOKEHUIO B NEPUOJUYECKONM CHUCTEME XUMHUYECKHX
TEIJIONPOBOAHOCTh, ~ OTpaXkarolas CrnocoOHOCTh, | anemMenToB [l. . Menzeneesa.
IJIACTUYHOCTh. YEPHBIEN LIBETHBIE METAJLIIBI Yemanaenueams TNpPUUMHHO-CIIEACTBEHHBIE CBSI3M MEXKIY
CTPOCHHEM aToMa, BHUJOM XHUMHUYECKOM CBSI3M U THUIIOM
KPUCTAJUIMYECKOM PpEIETKH Yy METauIOB — IIPOCTHIX
BEILECTB U UX COCTMHEHMI
42 XUMHUECKHE Merasmibl KaK BOCCTAHOBUTENU. | OObACHAMb, UYTO TAKOE Psil AKTUBHOCTH METAJIOB.
CBOHCTBA METAILIOR DNEeKTPOXUMHUYECKUI pan HanpspkeHul. | [lpumensams €ro 1 XapakKTepUCTUKU XUMUYECKUX CBOMCTB
B3aumopeiictBue  MeTalioB € HEMETAJUIAMM, | IPOCTHIX BEIECTB-METAJIOB.

OKCUJaMU, KUCIIOTaMH, COJISIMU. ATTFOMUHOTEPMHUSL.
JdemoHcTpauuu. B3aumoaeiicTBue HaTpus, JIUTUSA U
Kanbluss ¢ BOJAOM. ['opeHue HaTpus, MarHus H
JKene3a B KUCJIOpoJe. Bcemblika TEpMUTHOM CMECH.
B3auMozeicTBue cMeCH IOPOLIKOB CEPBl U XKeesa,
IMHKa U cepbl. B3anmoneicTBHe AIIOMUHHUS C
KUCJIOTaMU, WIEJIOoYaMu U BOJIOM. B3ammoneinictBue
JKene3a U MeIu C XJOopoM. B3aumonencTsue Meau
KOHLEHTPUPOBAHHOW CEPHOM KHCIIOTOM M a30THOU
KHCIIOTOM (pa30aBiIeHHON M KOHIIEHTPUPOBAHHOM).
JlaGopaTopuslii onbiT.41.B3aumoneiicTBue xenesa
¢ pactBopom cyabdara menu(Il)

Obobwams cUCTEMY XUMHUYECKHUX CBOMCTB METAIJIOB KaK
«BOCCTAaHOBHUTEIIBHEIC CBOMCTBAY.

Cocmaenams ~ MONEKYJSIPHbIE  ypaBHEHHUS  pEeaKIui,
XapaKTEePU3YIOUMX XHWMUYECKHE CBOMCTBA METaIOB B
CBETE YyuUeHUs 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
mporeccax, a peakiud ¢ y4aCTHEM dJIEKTPOJIMTOB,
MPEACTABIIATH TAKKE U B MOHHOM BUJIE.

Habnwoams n onucvleams peakiui MEXy BEUIECTBAMHU C
MTOMOII[BIO PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XUMHH.
CaMoCTOsITeTbHO  1p080OUmMb OTBITHI, TOATBEPKIAIOIINE
XMMHUYECKHE CBOWMCTBA METAJIOB, C COONIOACHHEM MpPaBHII
TEXHUKHU 0€30MaCHOCTHA
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xapakrepuctuka l1A-

TPYIIIBI

JemoncTpanun. OKpacka IUIAMEHU COEIUHEHUSIMU
LIEJIOYHO3EMENBHBIX METAJIOB. [aleHue u3BECTH
BOJIOM.

JlaGopaTopHblii onbIT. 42.I1oyueHne U3BeCTKOBOM
BOJIBI ¥ OTIBITHI C HEM.

13 OOmas CtpoeHue  aTOMOB W MPOCTBIX  BemecTB. | OObsACHAMbS STHUMOJOTUIO Ha3BaHUS TPYIIBI  «IIEJTOYHBIE
3aBUCHUMOCTh (PU3UYCCKUX M XUMHYECKHX CBOWCTB | METAJLUIBI».
XapaKTepUCTUKA
MIEIOYHBIX ~ METALIOB OT 3apsAnoB  sjaep X | [asams 0Oy XapaKTEPHUCTHKY IIETOYHBIM METaIaM T0
a1eMeHTOB |A- aToMOB.OKCHUJIbI U THAPOKCHUIBI  IIEJOYHBIX | UX TOJIOKEHUIO B TEPUOJUYECKON CHUCTEME XMUMHUYECKUX
Y1 MeTaJ'IJ'If)B, UX TOJy4Y€HHE, CBOMCTBA U NpuMeHeHue. | anemeHToB [. . Menneneena.
Baxueiime coiM  MIENOYHBIX — METaUIOB, WX | Xapakmepu3zosams CTPOCHHE, (PUINICCKUE U XUMHYCCKHE
3HA4YE€HHE B MPUPOJIC U KU3HH YETIOBEKA. CBOMCTBAa IIEJIOYHBIX METAUIOB B CBeTe OOIIero,
JemoncTpanusi. Okpacka IjIaMeHH COCIUHCHHSIMHU | OCOOCHHOTO M €TMHUYHOTO.
IIEJIOYHBIX METAJIJIOB Ilpeockaszvieams PU3NYECKUE W XUMUYECKHUE CBOWMCTBA
14 OOuas OKCHJOB W THUJIPOKCHJOB IIEJIOYHBIX METAJIOB HAa OCHOBE
XapaKTePHCTHKA UX COCTaBa M CTPOCHHUS U HOIITBeszI[aTI) MIPOTHO3bI
YPaBHEHUSMH COOTBETCTBYIOLUX PEAKIIUN.
snemenToB 1A- IIposooums  pacdy€Tel 1O XUMHUYECKHM (GopMylIaM U
TPy YPaBHEHUSIM  pEaKLHii, npOTeKamqux C  yyacTuem
IIEJIOYHBIX METAJIJIOB M UX COSIUHCHUMN
45 Obmas CrpoeHne  aTOMOB M TPOCTBIX  BemlecTB. | ObvsacHAmMb STUMOJIOTHIO Ha3BaHUS TpyHIbI
xapaxreprcraka lA- 3aBUCHUMOCTh (PU3UYECKHUX M XUMHYECKHX CBOWCTB | «IIIETOYHO3EMENbHBIE METAILIBDY.
IIEJIOYHO3EMENbHBIX METAJJIOB OT 3apsiioB sjep uX | [asamu o0uryro Xapaktepuctuky metamuiam |IA-rpymnmsl
TPYIIIIbI aToMOB.OKCHIBI U THIPOKCH/IBI MIET0YHO3EMENbHBIX | (IIIETOYHO3EMENBHBIM MeTallJlaM) 10 WX TOJOXKEHUIO B
METaJUIOB, WX TOJIYYCHHE, CBOWCTBA M MPUMEHEHHE. | IEPHUOIUUECKON CHCTEME  XUMHYECKUX  DJIEMCHTOB
Baxwneiinne coim METOYHO3EMEIbHBIX MeTamioB, | J. M. MeHaeneeBa.
WX 3HauYeHWE B TIPUPOJE M IKU3HU delloBeKa. | Xapakmepuzosamv CTPOCHHE, (QU3HMUYECKHE W XUMHUYECKHE
46 O6was KapOoHnaTs! 1 ruipokapOOHATHI KabIHU. CBOMCTBA IIEIIOYHO3EMENIbHEIX METAJIOB B CBETE OOIIEro,

0COOEHHOTO ¥ €UHUYHOTO.

Ilpeockaszvieamy QU3NYECKUe W XUMUYECKHE CBOWMCTBA
OKCHJIOB U TUJIPOKCUIOB MeTauioB ||A-rpymmbl Ha OCHOBE
UX COCTaBa W CTPOCHUS U NOOMEepI*HcOams TPOTHO3BI
YpaBHEHUSMH COOTBETCTBYIOIINX PEAKITUH.

IIpogooums pacu€Thl MO XUMHUYECKHUM QopmyiaamM Hu
YpaBHEHUSM  pEaKIHii, TMPOTEKAIMNX C  ydacTHEeM
HIEJI0YHO3EMETBbHBIX METAJUIOB U UX COEIMHEHHM
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47 XKécTtkocTb BOJBI U XKéctkocTh BOABI: BpeMeHHas M MOCTOSHHAA. | OObACHAMb MOHATHE «KECTKOCTH BOABDY.
CLOCOGLL 68 CriocoOpl  ycTpaHEHMsI BpEMEHHOW KECTKOCTU. | Pasznuuams BPEMEHHYIO U IOCTOSTHHYIO XKECTKOCTD BOJIBI.
CrniocoOsl ycTpaHeHHS TOCTOSIHHON KECTKOCTH. IIpeonazams ciocoObl yCTpaHeHUs KECTKOCTU BOJIBI.
yCTpaHEHUS Jemoncrpauuu. Ilomydenune xEctkoil  Boawl | [Ipogodums, Habaodame W ONUCHIBAMb XUMHYECKHHA
B3aMMO/JICIICTBUEM  YIJIEKHCIOTO C H3BECTKOBOW | OKCIIEPUMEHT C  COOJIOACHHEM  MpPaBUI  TEXHUKH
BO/OH.  YcTpaHeHHE  BPEMEHHOM  KECTKOCTH | OE30MaCHOCTH
KUIISTYEHUEM U J00aBJIEHHEM COJbl. YCTpaHEHUE
MOCTOSIHHOM ~ KECTKOCTH  J100aBJIGHUEM  COJIBI.
WoHWUTHI M MPUHIMT UX JCHCTBUS (BUACO(pPArMeHT)
48 Ilpaxmuueckas [Tonyuyenue x€cTkoifi BoABl B3aumojehcTBueM | [lonryuams, coboupamvs W pacno3HA8amv  YTIIEKUCIBINA
paBoma 6.KecTkocT YIJIEKUCIOTO C HM3BECTKOBOM BOJOW. YcrpaHeHnue | ra3z.Obpawamscsi ¢ 71a0OpPaTOpPHBIM O0OpPYIOBAaHHUEM H
BPEMEHHOW JKECTKOCTH BOJABI KHWIITYCHWEM U | HArpeBaTeJbHBIMA ~ NPHOOpaMH B COOTBETCTBUU  C
BOJIBI U CTIOCOOBI €€ N0OaBJICHHEM COJABl. YCTpaHEHHE [OCTOSHHOW | MpaBUJIaMH TEXHUKHU 0€30M1aCHOCTH.
yeTpaHeHHs KECTKOCTHU BOJIbI IIO?&BJIGHI/IGM COJIBI. Habniooams n onucvieams XUMHUYECKUH 3KCHEPUMEHT C
HcnpiTanue x)ECTKON BOABI paCTBOPOM MbLIa MIOMOIIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMHH.
Dopmynuposams BBIBOJBI 10 pE3yJbTaTaM IPOBEIEHHOIO
HKCIIEPUMEHTA.
Compyonuuames B TIpoOIleCCe YYEOHOTO B3aMMOJICHCTBHS
npu paboTe B rpymnmnax
49 ATIOMUHUH U €r0o CoenuHeHns amOMHUHHA B IIpUpoae. XUMHUECKue | Xapakmepuzoeams aIIOMMHMM TI0 €ro IOJIOKEHHIO B
S — CBOMCTBAa M NpUMeHeHue amoMHUHUS. OCOOEHHOCTH | MEPUOJUYECKOH  CHCTeME  XUMHYECKMX  JJIEMEHTOB
OKCHJIa W TUIAPOKcHIA amroMuHHS Kak amdortepHsix | [. . Menneneesa.
coequHeHni. Baxkneiue conu antoMuHus (xaopun, | Onuceleams  CTpoeHUE, (U3NYECKHE U XUMHUYECKHE
cynbdar). CBOICTBA aJIFOMUHHS, TOATBEPXKIasi UX COOTBETCTBYIOIIUMU
JdemMoHcTpanuu. Komneknus IIPUPOJHBIX | YPABHEHUSAMM PEAKIIUI.
coequHeHUi  amomuHuA. Buneodparmentsl U | O6vacHAmMb ABOWCTBEHHBIM XapaKTep XMMHUYECKUX CBOWCTB
cmaiapl «OKCUJ aTFOMUHUS U €r0 MOJIU(UKAIIUUY. | OKCUA M THUIPOKCHIA ATTFOMUHUS.
50 AJIOMUHUH U €ro

COCIMHCHUA

[Tonydyenue am(poTepHOro THAPOKCHUIA ATIOMUHHS U
HUCCIIEJOBAHUE €TI0 CBOUCTB

KOHermu3up06amb SJICKTPOJIUTHYICCKOC
MCTAJIJIOB OIMMCAHUEM ITPOMU3BOJACTBA AJITFOMUHUA.

MOJIy4YCHHC
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Yemanasnueams  3aBUCHUMOCTH — OONacTell  NMpUMEHEHUs
QIIOMUHUS U €T0 CIJIABOB OT CBOMCTB 3TUX BEIIECTB.
Ilposooums pacu€Thl MO XUMHUYECKHM (opmyiamM H
YpaBHEHUSM  pEaKlMii, MPOTEKAOIIHUX C  Yy4acTUEM
IIOMHUHHUS U €r0 COeTUHEHU

51 JKeneso u ero
COEIMHEHUS
52 Kemes3o u ero

COCANHCHUA

OcoOenHoctu cTpoeHHs aroma keies3a. JKenezo B
npuposae. Baxuelimue pyabl xene3a. OKcuabl u
ruapokcuabl sxene3a(ll) u (III). Conm xenesa(ll) u
(III). O6HapyxeHHe KaTHOHOB eJjie3a B PacTBOPE.
3HaueHHE COEAMHEHUN Kellesa.

JlaGopaTopHble onbITHI.A3. [Tonyuyenue
rugpokcunoB kenesza(ll) u (I11). 44 KayectBeHHbie
peaKIy Ha KaTHOHBHI JKele3a

Xapakmepuzosamu TIOJOKECHHUE XKejle3a B IMEPUOIUUYECKON
cucteMe xumuueckux snemeHtoB J[. M. Menpaeneera u
O0COOEHHOCTH CTPOSHHUS aToMa XKeJie3a.

Onucvieams HU3HUYECKUE U XUMHUYECKHE CBOWMCTBA JKeesa,
MOATBEPXKIasi MX  COOTBETCTBYIOUIMMH  YPaBHEHUSIMU
peaKuui.

Obvsichamb ~ Haluuue  JBYX  TEHETHYECKHX  PSAJOB
coeuHeHui xene3a Fe?* u Fe®' .

Yemanasnueams  3aBUCUMOCTh  00JIaCTEH  NMPUMEHEHUS
’KeJIe3a U ero CIIaBOB OT CBOMCTB 3THX BEIIECTB.
IIpogooums pacu€Thl 1O XUMHUYECKHM QopmyiamM H
YPaBHEHUSM PEAKIIHMA, MPOTEKAIOIINX C YIaCTHEM JKeje3a 1
€ro COEIMHEHUM.

Habnwoams n onucvleams peakiui MEXy BEUIECTBAMHU C
MTOMOIIBIO PYCCKOTO (POJIHOTO) SA3BIKA U S3bIKA XUMHH
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53 Ipaxmuueckas Pemenue JKCIIEPUMEHTAIBHBIX 3a1au Ha | DKCHEPUMEHTAIbHO UCCIe008anb CBOMCTBA METAIIOB U UX
patoma 7. pacro3HaBaHUE U TIOJyYEHHE METAIOB M HUX | COCAMHEHUH, pellaTh SKCIEPUMEHTAIbHbBIC 3314l 110 TEME
COETUHEHUN «MeTamiby.
Pemenue Pabomamv ¢ nabopaTopHBIM  OOOpYyIOBaHUEM W
HarpeBaTeJIbHBIMU ~ MPUOOpaMH B COOTBETCTBHUH  C
AKCIIEPUMEHTAILHBIX
[IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.
3a/1a4 1o TemMe Habnwooams cBOICTBAa METAJIIOB M UX COCTUHECHUH.
Onucviéamb ~XUMUYECKHIl OSKCIIEPUMEHT C TOMOIIbIO
«Mertamibn»
PYCCKOTO (POAHOTO) A3bIKA U SI3bIKA XUMUH.
@opmynuposams BBIBOABI MO pe3ylbTaTaM IMPOBEIEHHOTO
AKCIIEPUMEHTA.
Onpeoename (Mcxoast u3 yueOHOI 3a1auu) HEOOXOAUMOCTh
WCIIOJIb30BaHUsT HAOIOICHUS W YKCIICPUMEHTA
54 Koppo3sust metamioB u | Koppo3sus razoBas (Xumudeckas) u ObvscHAmMb TIOHITHE KKOPPO3US.
ANEKTPOXUMUYECKAs. 3allUTa METAIJIOB OT Paznuyams  XUMHUYECKYI0 U DIIEKTPOXUMHUYECKYIO
CHOCOOBI 3aIIUTHI OT
KOPpO3HUH. KOPPO3HUIO.
Heé Jemouncrpanun.Komiexnus «Xumuueckue | Munrocmpuposams  TpUMEpaMH  TIOHITHS  «KOPPO3US»,
WCTOYHUKUA  TOKa». Pe3ynmbTartbl  JUIMTENBHOTO | «XUMHUYECKAs KOPPO3USY, «IIIEKTPOXUMHUYECKAS KOPPO3HUS».
SKCIIEPUMEHTa 10 HM3YyYEHUIO KOPPO3HH CTAlbHBIX | Xapakmepuzoséams  CHOCOOBI  3alUTHl  METAIOB  OT
W3JIe]MH B 3aBUCUMOCTH OT YCJIOBHM MPOLIECCOB KOppO3UHu
55 Mertannsl B ipupose. | Meramiel B mpupoae. llonarue o wmetamnypruu. | Knaccuguyuposams  (HopMbl  TPUPOAHBIX  COSAMHEHUN
Tomsie o Yépnas " [[BETHAS METaJITyprusi. | METaJUIOB.
[Mupomeramnmyprus, THUAPOMETALYprus, | Xapakmepuzoeams o01IMe criocoObl MOTyYEHUSI METAIJIOB:
METaJUTyprHH AIEKTPOMETAILITYPIHS. JlomeHHBII MIPOLECC. | TUPO-, TUAPO- U DIEKTPOMETAIITYPIHIO.
[lepepaboTka  yyryHa B  cTanb.Dnektponus | Kowkpemuzuposams  CIOCOOBI  TMOJNYYEHUS  METAIJIOB
pacIuiaBoB. npuMepaMil U YpPaBHEHUSIMH pPEaKIMi C COCTaBJICHUEM
JemoncTpanun. BoccTtaHoBneHHEe Meau U3 OKCHIA | DIEKTPOHHOTO OanaHca.
meau(ll) Bomopogom. Buneodparments u cnaiiael | Onucvliéams ITOMEHHBIH MPOLECC U AIEKTPOIUTUYECKOE
56 Mertausl B npupoze. | «IIpou3BoacTso 9yryHa u CTallny. | MOJTYYSHHE METAJLIOB.
Buneodparmentsr u cmaitael «3aenus u3 uyyryHa u | Pasauuame 9EpHBIE U IIBETHBIE METAJIJIBI, YyTYH U CTAJIb
Honsrre o CTaIIN». BuneodparmeHTsl u CITalIbI

«ITpon3BOJICTBO AITFOMHHUS
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METaJLTyprun

57 O06001enre 3HaHU I Ypok-yrpaxxHeHHe ¢ UCIOJIb30BaHUE IIpo6ooums OLIEHKY COOCTBEHHBIX JOCTH)KCHUN B YCBOCHUH
CaMOCTOSITENTbHON Pa0OTHI MO BHIMIOJIHEHUIO TEMBI.
o teme «MeTtamibhy . .
MIPOBEPOYHBIX TECTOB, 3aJJaHUI U YIIPAXKHEHUN Koppexmuposamp cBOM 3HaHUS B COOTBETCTBUU C
IUIAHUPYEMBIM PE3YJIbTaTOM.
Ionyuams xumudeckyro UHGOpPMaLUU €3 Pa3TUYHBIX
HMCTOYHUKOB.
IIpeocmasnames nabopMaiuio mo teme «MeTalibl» B BUAC
Ta0JIML, CXEeM, ONOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHenuem cpenct MKT
58 Konmponvnas pabom 3 no teme «MeTaribh»
XuMus M OKpysKawmas cpena (2 4)
59 Xumnueckuii coctaB | Ctpoenne 3emiu: sApo, MaHTHs, 3eMHas Kopa, | Mumeepupoéams cBefeHHs 1O (U3NYECKOH reorpaduu B
UIAHETEL 3eMIs mutochepa, ruapocdepa, atmocdepa. XUMUUECKUH | 3HAHUS O XUMHUECKON OpraHu3alliy TUIaHETHI.
coctaB 3emun. ['opHble opoasl. MuHepansl. Pynel. | Xapakmepuzosams XUMHUYECKUH COCTAaB TE€OJOTUYECKHUX
Ilosie3HbIE NCKOTIAEMBIE. 00o0J10ueK 3eMIIu.
JlemoncTpanuu. BuzaeopparmMentsl u  cnailnel | Paziuyams MUHEpANIbl U TOPHBIE TOPOJIbI
«Ctpoenne 3eMian M €€ XUMHUYECKHH COCTaB».
Konnekuust  MuHepaloB ¥ TOPHBIX  IOPO.
Konnexkuust «Pyasl MeTamioBy.
JlabopaTopHblii onbIT. 45. M3ydyeHue rpaHuTa
60 Oxpana okpyxarouieit | Mctounuku XUMHUYECKOTO 3arpsizHeHus | Xapakmepuzoeams UCTOYHUKH XUMHUYECKOTO 3arpsi3HEHUS
Cperms oT OKpy>Karomel cpefpl. [100anbHbIe IKOJOTUUYECKHE | OKPYKAIOMIECH CPEJIbI.
poOIEMBI: HapylLIeHHe Oouoreoxummuueckux | Onucvieams  TIO0OATBHBIE  JKOJOTMUYECKHE  MPOOIIEeMBI,
XUMHYECKOT0 KPYroBOPOTOB XHMHUYECKUX AJIEMEHTOB, IIOTEIVICHUE | CBSI3aHHBIE C XUMUYECKUM 3arps3HEHUEM.
sarpsHCHUS KJIUMata, KUCJIOTHbIE 0K U JIp. O30HOBBIE ABIPHL. | [Ipednazamy IyTH MUHUMU3ALUN BO3JEICTBUSA
MexyHapoiHOE  COTPYAHMYECTBO B  O0JIACTH | XUMHUYECKOIO 3arpsi3HEHUS Ha OKPYXKAIOIIYIO Cpeay.
OXpaHbl OKpYKalolled Cpelapl OT XHUMHUYECKOro | /Ipuooums MpUMeEpbl MEXIYHAPOJAHOTO COTPYAHUYECTBA B

3arpsA3HEHus. «3enEHas XUMUS.

JemoncTpauuu. BugeopparMeHTsl M claibl

00J1acTH OXpaHbl OKPYXKAIOIIEH Cpeapl OT XUMHUYECKOTO

3arpsA3HCHUA
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«[mobanbHbBIE
YEeJIOBEYECTBAY

9KOJIOTHYECKHE HpO6H€MBI

O0o0meHue 3HAHUI M0 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBKa K 0CHOBHOMY rocyaapcTBeHHoMY 3Kk3ameny (OI') (8 )

61 BemecTBa Crpoenne aromMa XHMHYECKOTO DdJeMeHTa B | [lpeocmaeniams wHpOpManuio no teme «llepmommaeckuit
COOTBETCTBUHM C IIOJIOKEHHEM OJTOrO dJeMEeHTa B | 3aKOH W mnepuoanyeckas cucrema J[. WM. MenneneeBa B
MEPUOINIECKOI CUCTEME. CBETE TEOPHH CTPOCHHSI aTOMa» B BHJE TaOJHUIl, CXEM,
CtpoeHue BemiecTBa: XUMHUYECKass CBsI3b U | OMOPHOTO KOHCIIEKTA, B TOM YHUCIIE C IPUMEHEHHUEM CPEJICTB
KpUCTaJIM4ecKue peméTku. 3aBucuMocTh cBoicTB | MKT.
0o0pa3oBaHHBIX DJIEMEHTAMH TMPOCTBIX BEWIECTB | BbinoiHams TECTOBBIE 331aHUS 110 TEME.
(MeTayIoB, HEMETAJJIOB, OJIArOPOJHBIX Ta30B) OT | [Ipeocmasniams uHdoOpMaIuio mo reme «Buabl XumMmuyeckon
MOJIOXKEHHUS JIEMEHTOB B IIEPUOAMYECKOM CUCTEME. | CBSI3U W THUIIBI KPHUCTAJUIMYECKUX petéTok. B3aumocBs3b
Knaccudukanums HEOPTaHWYECKUX | CTPOCHHUS M CBOWCTB BEUIECTB» B BHJE TaOIHI], CXEM,
BemiectB.lIpeacraBuTenupasHbix KJIACCOB | OMOPHOTO KOHCIIEKTa, B TOM YHKCJIE C IPUMEHEHHEM CPEICTB
HEOPraHUYECKUX BELECTB KT
62 Xumuyeckue peakuuu | [Ipu3Haku W yclaoBHsl TpPOTEKaHUS XUMHUECKUX | [Ipedcmaesnams wHbpopmaimio mo Teme «Knaccudukanus
peaknmii. THUMONOTHSA XUMHUYECKHUX pEAKIUH T0 | XUMUYECKHX PEaKIMi MO pa3IMYHBIM IpPU3HAKaM» B BHUJIE
pa3IMYHBIM  OCHOBaHHMSM. Peakiuu  MOHHOTO | TaOJHI, CXEM, OIMOPHOTO KOHCIIEKTa, B TOM 4YHCIIE C
oOMeHa. OxucauTeNnbHO-BOCCTaHOBUTENBHBIE | MpuMeHeHneM cpencts UKT.
peakuuu Buvinonnamo TecToBBIC 3aJaHUS 110 TEME.
Xapaxkmepu306ambOKUCIUTEILHO-BOCCTAHOBUTEIIbHbIE
PEaKIuu, OKUCITUTENb U BOCCTAHOBUTEIb.
OmauyamsOKUCIUTETFHO-BOCCTAHOBUTENIFHBIE PEAKIIUU OT
peaxiuii oOMeHa.
3anucwvieamo ypaBHEHUS OKHCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX  pEakIHii C MOMOIIBI0  METOAA
AJIEKTPOHHOTO OajaHca
63-64 OcHOBBI XUMHUYECKHE  CBOMCTBA  MPOCTBIX  BEUIECTB. | Xapakmepuzosams 001Ue, OCOOCHHBIC U WHANBHUIYaAIbHbIC
HeOpraHmIecKol XapakTepHbie XAMUYECKHAE CBOICTBAa | CBOMCTBA KHCIOT, VOCHOBaHI/If/'I U COJiIed B CBETE TEOPHH
cose00pa3yromux OKCHJIOB, THJIPOKCHIOB | AJIEKTPOJIUTUYECKOMN JTUCCOIMAIIUH.
(ocHOBaHMi, KHCIOPOACOACPKAIINUX  KHUCIOT W | Apeymenmuposams BO3MOKHOCTh MPOTEKAHUSI XHMUIECKHX
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XUMHH amM(OTEpHBIX TUIPOKCUJIOB), COTEH peaxkiuii B pacTBOpax MEKTPOIUTAX UCXOMS U3 YCIOBUH.
Knaccugpuyuposams HEOpraHUYeCKUE BEIIECTBA MO COCTaBY
Y CBOMCTBaM.
Ilpugooums  TpUMEpHl  TPEACTABUTENCH  KOHKPETHBIX
KJIACCOB U TPYII HEOPraHMYECKHUX BEIIECTB
65 [ToBTOpEeHME U TectupoBanme, pemieHUE 3adad M BBIIOJHEHUE | Bbinoiuams TECThl U YIPAKHEHUS, pewiams 3aJadul IO
QXHEHUU 110 TEME TEME.
0600menue o Teme. | 0 D .
11posodums ONeHKY COOCTBEHHBIX JOCTH)KCHUN B YCBOCHHH
[ToaroroBka k TEMBI.
. Koppexmuposamb CcCBOM 3HaHWUS B COOTBETCTBHH C
KOHTpPOJIbHOM paboTe
IJIAHUPYEMBIM Pe3yIbTaTOM
66 [ToBTOpEeHME 1 TectupoBanme, pemieHUe 3adad W BBIIOJHCHUE | BbinoiHams TECThl W YIPAKHEHUS, peuwiams 3aJadul IO
QKHEHUI 110 TeMe TeMe.
06oGwenne 1o Teme. | P .
1Iposodumsb ONIEHKY COOCTBEHHBIX JIOCTH)KCHUN B YCBOCHHH
[ToaroroBka k TEMBI.
. Koppexmuposamb CcBOM 3HaHWUS B COOTBETCTBHH C
KOHTPOJIbHOM paboTe
IJIAHUPYEMBIM Pe3yIbTaTOM
67 Konmponvnas paboma 4(utoroBast 1o Kypcy OCHOBHOM IIIKOJIBI)
68 AHanu3 KOHTpoNIbHOM paboTsl. [lonBeneHne UTOroB roga

Bxognasi koHTpoJIbHAs padora 9kJiacc

Ipuioxenue 2

1. Hammumure snekTpoHHyto U rpadudeckyro dhopmyy snemenTa Ne 17 u popmMyIibl ero BOAOPOTHOTO COSAMHEHMS, BBICIIIETO

OKCHaa U COCANMHCHUS C KaJIbITUCM. YKaXuTe TUI CBS3U B ATUX COCIUHCHUAX.
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2. Kak U3MEHSIOTCS HEMETAJUIMYECKUE CBOMCTBA 3JIEMEHTOB B PAY:
Si—»P—S—Cl
-- Yy KaKoro 3JIEMEHTA paguyc aToMa HAauMEHbIIUIN ?
-- KaKOM 3JIEMEHT UMEET HAUMEHBIIYIO 3JIEKTPOOTPULIATETLHOCTh ?
3. JlanpiBemecTBa:
MgCl, Fe(OH)3;Ca(OH), SO3BaCO3;H,SOsAI(OH)3Zn(OH);HNO3FeOSiO,Ca0
Beinmummre popMyiibl: a) aM(pOTEPHBIX TUAPOKCHIOB, 0) OCHOBHBIX OKCHJIOB, B) KHCIOT. T) COJICH.
4. OcyniecTBUTE MIPEBPALLCHMS U ONIPEAEIIUTE TUI KaKIOU PEaKIINN:
AgCl—MgCL,—Mg—MgO—MgSO,—Mg(OH),
5. KakoBa Macca M KOJMYECTBO BEILIECTBA OKCHJIa MarHusi, KOTOPBIA 00pa3yeTcs Mpu B3auMOJEUCTBUN 2,4 T MarHus C

KHACITIOPOJIOM.
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Tecr 26. Urorossiii koHTpons
no xypcy 9 xnacca

Bapuanr 1

Al. Yetupe anexrpoua s TPETEEM (BHELIHEM ) 3ACKTPOHHOM
CHOE HMEET ATOM;

1) amsosins [13) yraepona

2) KaisLna []4) xpersnsg
A2. CrencHb OXMCTEHIS —3 BOIMOXIA Y 3neMenTa ¢ anex-
TPOHHLIM CTPOCHHEM :
[]11) 2¢; 8&; 7¢ [(13) 2¢; 5¢
[12) 2¢; 3¢ [14) 2¢, 8¢; 2¢

A3. Crenchn oKHCIEHIS CEPI OTHHAKOBA 8O BCEX BEULECTBAX
pHana:
(J b Cuso,, Cu S, H,50,
[J2)50,, H,50,, Na,S0,
- O3 so,, NH_HSO,, H,S0, .
4 ALS,, S0, Na,50,
- A4, Cuaa npuTOREHIA BANEHTHEL SMCKTPOHOB K 4Py VHe-
AMAHBICICH B KKAOM CITyuae psia;
' DB AIuSi—P
QZ) Al5BuSi—»Pp
3)B->AIuP-Si
HAISBuPsi

AS. ATOM XHMHYECKOTO JTeMEHTa ¢ PDACTIDEACTIE HHEM /ICK-
TPOHOB 10 INEPreTHICCKHM YPOBHSIM 26 |6 obpazyer ¢ no-
AOPOTOM CHASE: '
L] 1) wonmyio
[]2) xosanerwmyio HENONSIPHYD

3) MeTanngecxyio A

4) XobancHTHYyIO TNOIAPHY IO
A6. B nopanxe yemneHUA MeTataiieckitx caoficra pacnono-
HEHM SNCMEHTE:

I Rb - K-> Na 3)Be —» B -5 Al
[]2) Be - Mg - Ca 4)K < Ca-» Mg
A7. Dopmyna BEICIETO MMAPOKCHA CeneHa:

[11) 9(0H), [13) H20,

[J2) H30, 14 H,30,
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L AB. Oxcr yraepona (IV) B3aHMOACHCTEYET ¢ KaKIBIM i3 ABYX

BRILECTR:
1) FMAPOKCHA Kastust, XopoBonopon
2) OKCHJL KaNBID, THAPOKCHA Kamus
3) cepras KucaoTa, IHAPOKCHT HATpHA
4) rupoxcist Gapys, A30THAR KNCTOTA

A9. [lenovs 0Bpa3yeTes pH BIANMOACHCTEHM ¢ BOROH:

[11) apus 3) xenesa

[12) anromumma 4) Geprrnus

A10. OKHCIHTENBHO-BOCCTAHOBHTENLHOM PeARIUIH COOTRET-
CTBYET YPABHEMHE:

[J1)2NaOH + H,50,=Na SO, + 2H,0

2 CaCO;=Ca0+ CO,T

[13) MgO + Si0, = MgSiO,

(04 2H,0=2H,T+0,T

All, PasBasnennan cepHas xmeaara PEATHPYET ¢ KARTHIM
H3 TPeX BEIECTR, POPMYITH KOTOPHX:

nco,, BaCl,, KOH 3 co, Zn(OH),, Mg
[[12) ZnO, Ca, NaOH [4) Ag, Ba(OH),, K,S0,

Al2. Cepa aBAseTCH OKHCIHTEACM B PCAKUMH, YPABHCHHE
Kotopoi:
CJnH,+8=HS [13) 250, + 0, =250,
02 H,0+ S0, =H,S0, [C14) MgO + S0, = M3zS0,
Al3. Cokpamennoe nonHoe ypaerenue H* + OH- = H,0
COOTBCTCTBYET PEAKLIMH MEXAY PACTHOPAMM!
@ 1) THAPOXCHAR HATPHA I XTOPHIA AMMOHHS

2) CONAHON KHOAOTH M THAPOKCHIA LIHHKA

3) rIpOXCHIA Kaaus 1 COnAHON KHCHOTH
[[J4) mupoxciaa 6apus n CepHON KHCAOTH
Al4, M'napoxciur Harpus PEATHPYET B PACTBOPE C KaKILIM
H3 IBYX BEWICCTB, hOPMYIN KOTOPHIX:
1y Ca(OH),, HCI 3) MgO n H,S0,
2 NaNoO,, CuCl, 4) NH,CIn CO,
AlS, Peakuus xe1e3a ¢ coniHoi KHCAOTONA 3aMe/UTHTCA, &cimm;
(1) aoasnre xoruer puposatmyo COMEHYIO KHCAOTY
[[12) pasasmrs xucaory sonoit

3) H3IMETBYHTE Keneso

4) HarpeTs pacrsop
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" Otser: [ Al B [ B T

- AlS6. ldcxnop&y.ucnmpomnonmm MOXET pearspo-

BATE B PACTBOPE BEUICCTRO, (POPMYNA KOTOPOro:

1 D l) K1 D;) Fez(so4)3

[12) ZnBr, [J4) CuF,
Al7. B cxeme vpenpaienmii

NaOH —4,Na,C0, —¥ ;NaCl
BemecTsasMut X' i ¥ COOTBETCTRCHHO SRAIOTCS:
on K,CO, u HCI 03 K,CO, u KCl
2 CO, uKCl [J4) €O, u HCI
B1. Ycranosure cooTpeTcTRRE.

Twn peaximn Cxema poaxumm

1. H,;S0, + Mg - MgSO, + H,T
A, Coum«cmq 2.CaCO, - CaO + Co,

B. O6ycena 3.H,S+o,-.so,+1-|,o
B. Paxnowerms 4.C+H, -»CH,
I 3amemesn | 5. MgCl, + NaCO, —+'MgCO, L + NaCl

6.NO, + H,0 - NO + HNO,

F

B2, Yeranosume coorpercTERC.
Dopamya peiecraa Kaace coemmenns

1. Ocnonssti oxcna

A.K,CO, 2. Amcdoreprzit orenn

b. ALO, 3. Kvtenomssi oxena

B.HS 4. Ocropanne

I. Ba(OH), 5. AsuboTepri ruapoxcin
6. Kicaora
7. Comn

Orser: | A B B r

B3.2140 F XAOPHR AMMOHMSA HACPEAH C HIBRITKOM MIIPOK-
CHua kanbiHA. O6seM (TIPH H. v.) 06PAI0BABLICIOCH aMMIaxa
1pH BRXOAe 75% OT TEOPETHYCCKOTO paBeH 1.
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YueOHo-meronnueckuii kommiekt (naitee YMK), obecneunBaroniuii oOydeHue

Kypcy xumuu, B cootBercTBHM ¢ ®I'OC, BKIIOYaET:

1.

Iabpuensn, O.C. Xumus. 8 wmacc: ydeOHUK I 0OIIeoOpa3oBaTEIbHBIX
opranuzammii/ O.C. 'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — 2-e U3, -
M.: ITpocsemenue, 2020.- 175 c.: un.

Iabpuensn, O.C. Xumus. 9 wmacc: ydeOHUK I 0OIeoOpa3oBaTEIbHBIX
opranuzaumii/ O.C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 2-e u3. -
M.: ITpocsemenue, 2020.-175 c.: un.

Tpoery6osa, H. I1. [Toypounsie pazpabotku o xumuu. § kiacc. - M.: BAKO,
2018.- 400 c.- (B moMoI1p NIKOJLHOMY YUHTEIIO)

I'opxoBenko, M. IO. Iloypounblie pa3paboTku mo xumuu. 9 kmacc. - M.:
BAKO, 2013.- 432 c.- (B noMo1s NIKOJIbHOMY YUHUTEIIIO)

Ps6oB M. A. Tectbl mo xumuu: 9xi.: Hemeramnsl. O0o01IeHHE 3HAHUI 110
XUMHAHA 32 KypC OCHOBHOM mKkonbl. lloaroroBka K  OCHOBHOMY
rocygapcTBeHHOMY »J3k3ameHy: kK yueOHuky O.C. T'aOpuensHa «Xumus.
Oxmaccey. ®I'OC (k HOBOoMy yueOHUKY) M. A. Ps6oB. — M.: U3narenbcTBO
«Ik3amen», 2016. — 141 [3]c. (Cepust «YueOHO-METOIUYECKUI KOMILICKT) )
KonTtponbHbie n3MeputTenbHbie Matepuaibl. Xumusa. 9 kmnacc. / Coct. E. H.
CrpensaukoBa. — M. :BAKO, 2014.- 112 c. (KoHTposibHO- U3MEpUTENbHbIE

MaTrepuabl)
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