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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XxuMuM Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3ysibTaTaM
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHOM MPOTpaMMbl OCHOBHOTO 00111ero oopaszoBanus, npeactaBieHHbix B PI'OC 000, a
TaKk>ke Ha OCHOBE (peiepaibHOM paboueil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIIETIIUYU MTPENoIaBaHus y4eOHOro peimMe-
Ta «Xumus» B o0pazoBaTenbHbIX opranu3anusax Poccuiickoit deneparum.

[IporpamMmMa mo XuMHUM Ia&T TMPEACTABICHUE O LIETAX, 00IIel cTpaTernn o0ydeHus, BOCIIUTAHUS U Pa3BUTHS 00ydaro-
IIUXCS CPEJCTBAMHU y4eOHOTO IMpeaMeTa, YCTaHABIMBAET 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHue, MpeaycMaTpruBaeT pac-
npeJieJieHne ero Mo KiaccaMm M CTPYKTypHUPOBAHUE 10 pa3eiaM B TeMaM IPOrpaMMBbl IO XUMHUH, OTPEAesaeT KOJTUIeCTBEeH-
HbIE M Ka4ECTBEHHBIC XapaKTEPUCTHKU COACPIKAHMS, PEKOMEHAYEMYIO MOCIEOBATEIbHOCTh M3YyYEHHUS XUMHH C Y4ETOM
MEXMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO MpOIecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroluXcs,
OTIpE/IETISICT BO3MOXHOCTH MPEAMETa AJisl peanu3ali TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
MporpamMMBbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a Takke TpeOOBaHUI K pe3ysibTaraM OOy4eHUsS] XUMUU Ha YPOBHE
1esne u3ydeHus npeaMeTa U OCHOBHBIX BUJIOB yU4€OHO-IIO3HABATEIBHOMN JIEATEIBHOCTH 00Yy4aroIIerocs Mo OCBOEHUIO yueo-
HOTO COACPKAHMUSL.

3HaHWEe XUMUU CITY>KUT OCHOBOM JJisi (DOPMHUPOBAHMSI MUPOBO33PEHHS O0YUYaIOIIETOCs, €ro MPEACTABICHU O MaTepH-
ATHHOM €MHCTBE MHUPA, BAXHYIO POJIb UTPAOT (OPMUPYEMbIE XUMHEH MPEACTABICHHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U
00 SBOJIIOIMH BEIIECTB B MPUPOJE, O MYTAX PEIICHUS II100aJIbHBIX MPOOJIeM YCTONUHUBOIO Pa3BUTHS YEJIOBEUECTBA — ChIPbE-
BOM, SHEPTETUYECKOMU, MUILIEBON U IKOJIOTHIECKONU 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHECHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peanu3allid BO3MOXKHOCTEH A caMOpa3BUTHS M (OPMHUPOBAHMS KyIbTYpbl JIMYHOCTH, €€ oOmmieil u
(YHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B (JOPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEHW OOYJarOIUXCs, HABBIKOB UX CAMOCTOSITENb-
HOW y4eOHOH JesATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIEA0BATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B MMOBCETHEBHOMN KU 3-
HU, TaK U B TPO(HeCCHOHATILHON IS TEIBHOCTH,

3HaKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIICHUS, 3aKIaIbIBAET OCHOBBI IIEIOCTHOTO B3IVIAa HA €AUHCTBO MPUPOBI U
YesI0BEeKa, SIBJSIETCS] OTBETCTBEHHBIM ATAoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;

CHoCcOOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOI'O OTHOIIEHHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K MPHUPOJIE, K UETOBEKY,
BHOCHUT CBOH BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YyJIarOIuXCsl.



JlaHHBIE HaAMpaBJICHUS B 00YUYEHHH XUMHUHU 00€CTICUMBAIOTCS CIIEM(PUKON CoJlepKaHus YIEOHOTO MpeaMeTa, KOTOPBIM
SIBJISIETCS TE€IarOrM4ecKy alallTUPOBAaHHBIM OTPaKeHHEM 0a30BOM HAyKH XUMHUH Ha OMPEICIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOT'O OOIIEro 00pa30BaHMS OPUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMUCS CUCTEMBI Tep-
BOHAUAJIBHBIX TTOHITUNA XUMUU, OCHOB HEOPTAaHMYECKON XUMHUHU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MTOHSITUHA OPraHuYeCKOu
XHUMHUU.

CrpykTypa coaep:kaHusi IPOrpaMMbl 10 XMMUU copMHUpOBaHA HA OCHOBE CHCTEMHOTr0 Mojaxoja k €€ usydenuto. Co-
Jep>KaHue CKJIQIbIBACTCS U3 CUCTEMBI ITOHATUN O XUMUUECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUNA O XMMUYECKOM pe-
akiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO MPUHITUITY TTOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TE€Ope-
TUYECKHUX MPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4€HUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— MIPEJCTABIICHUH 00 AIEKTPOTMTHICCKON JUCCOITMAIIMK BEIIECTB B paCTBOPAX.

TeopeTndeckrue 3HaHUS pacCMaTPHUBAIOTCS HAa OCHOBE SMITMPHYECKU TOJYYCHHBIX M OCMBICICHHBIX (DaKTOB, pa3BHBa-
IOTCSl TOCIICIOBATEIIbHO OT OJIHOTO YPOBHS K JIPYTOMY, BBIMOJHSSA (PYHKIIMM OOBSICHEHUS W MPOTHO3UPOBAHHS CBOMCTB,
CTPOEHHUS U BO3MOYKHOCTEHN MPAKTUUYECKOTO MPUMEHEHUS U MOJIyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE MPOTPaMMBI TT0 XUMHH CITIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O XUMHUECKOM COCTaBIISIONICH HayY-
HOW KapTUHBI MUpPa B JIOTMKE €€ CUCTEMHOW MPUPObI, IIECHHOCTHOI'O OTHOIIEHUS K HAYYHOMY 3HAHMUIO U METOAaM MO3HAHUSA
B Hayke. M3ydueHue XUMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHHUM U3 paHee M3YUYEHHBIX Y4EOHBIX mpeamMeToB: «OKpyxkaro-
i Mup», «buonorus. 5—7 kimacce» U «dusuka. 7 Kiacey.

[Ipu n3ydeHnu XUMUU NPOUCXOAUT (POPMUPOBAHHUE 3HAHUNA OCHOB XMMHUYECKON HAYKU KaK 00JIaCTHM COBPEMEHHOTO €C-
TECTBO3HAHMS, IPAKTUUECKOMN JACATEILHOCTH YeJIOBEKa M KaK OJTHOTO0 M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3aja4ya yueOHOro
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUUECKUX 3HAHUN — BaXKHEUIIMX (DAKTOB, MOHSATHUM, 3aKOHOB U TEOPETH-
YECKUX MOJIOKEHUH, TOCTYIMHBIX 00O0OIIEHHI MHPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPUOOIICHUU K HAYYHBIM
METOJIaM TO3HAHUS MPU U3YYCHUHU BEIIECTB U XMMUUYECKUX PEaKIUid, B (POPMUPOBAHUU U PA3BUTUU MO3HABATEIIHHBIX yMe-
HUW U UX IPUMEHEHUHN B Y4eOHO-TI03HABATEIHPHON M Y4EOHO-UCCIEA0BATEIbCKON eI TEIbHOCTH, OCBOCHHUH TIpaBmII Oe30mac-
HOTO OOpaIeHus C BEIIECTBAMHU B TIOBCETHEBHOMN KU3HHU.

[Ipu n3ydeHnn XMMUU Ha yPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs BAXKHOE 3HAUECHUE TPUOOPENH TaKHe MeIn, KaK:



— (popMupOBaHUE MHTEIUIEKTYaJIbHO PA3BUTON JUYHOCTH, TOTOBOM K CaM000Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSI-
TEJILHOMY MPHUHATUIO PEIICHUHN, CIOCOOHON aJanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSM JKU3HU;

— HaIpaBJIEHHOCTh O0YUYEHHUS Ha CUCTEMATHYECKOE MPUOOIIEHNE 00yYaromuXCcsl K CaMOCTOSITEIbHON MMO3HABATEIbHON
NEeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUS, (POPMUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CTIOCOOHOCTEN K XUMMUH;

— obecreueHne yCIoBHi, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUAIOIIMMHUCS OIbITa pa3HOOOPA3HOM NESITeIbHOCTH, MO-
3HAHUS U CAMOIIO3HAHMS, KJIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIINH), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIsl pa3jiny-
HBIX BUJIOB JACSATEILHOCTH;

— (hopMmupoBaHue 001IeH PYHKIIMOHAIBLHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBSICHATH U
OIICHUBATh SBJICHUSI OKPYXKAIOIIETO MHUpPA, UCMOIb3Ysl 3HAHUS U OIbIT, MOJYUYCHHBIC TIPU W3YUYCHUH XUMHUU, IPUMEHSATh UX
MIPU pelIeHUU Mpo0JieM B MOBCEHEBHOM KU3HU U TPYAOBOU JIESITEIHHOCTH;

— (popmupoBaHue y 0O0ydaromuxcsi TyMaHUCTUYECKUX OTHOLICHUM, MTOHUMAaHUS [IEHHOCTH XUMUYECKUX 3HAHUH JIJIS1 BbI-
PabOTKU PKOJIOTUYECKH 11€7I€CO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOM JESITEIBLHOCTH B IIEJISX COXPAHEHUS CBOETO 3/10PO-
BbSl U OKPY’KAIOILIEN IPUPOJTHOUN CPELBI;

— pa3BUTHE MOTHBAIIMU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS 00IIIe-
YeJIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY PO(DUIIA M HANTPaBICHHOCTH JaTbHEHIIIET0 O0yUeHHUs.

OO611ee 9KnCiIO YacoB, OTBEIEHHBIX IS U3YUCHUSI XUMHUH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, coctaBiser 136
JacoB: B 8 kiracce — 68 "acoB (2 yaca B Hezelto), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIHO).



COIEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XMMHUM B KU3HU 4YeJIOBEKAa. XUMUSA B cUcTeMe HayK. Tena u BenjectBa. OU3nyeckue CBOMCTBA
BEIIECTB. ATperatHoe cocTosiHue BemlecTB. [loHsTHEe 0 MeToIax MOo3HAaHUS B XUMUU. YKCThIe BemiecTBa U cMmecu. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE HIEMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpOCThIE M CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckas (popmyiia. BaleHTHOCTh aTOMOB XUMUYECKUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BelecTB. OTHOCH-
TellbHas aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10Jisi XMUMHUYECKOTO SJIEMEHTA B COSAUHEHUH.

KommuectBo BemectBa. Mosb. Mossipaas macca. B3auMOCBSI3b KOJTMYECTBA, MACChl M YMCJIA CTPYKTYPHBIX €IMHMI] BE-
niecTBa. Pacy€Tsl o popMyiaMm XUMUUECKUX COCTUHEHHM.

Pu3nUecKre U XMMHUYECKUE ABJICHUSI. XUMHUYECKasl peakuus U €€ MPU3HAKU. 3aKOH COXPAHEHHUsI MAacChl BEIIECTB. XU-
MuYeckue ypaBHeHus. Kinaccudukanus XuMUYeCKUX peakiuil (CoeIuHEH s, Pa3I0KEHUs, 3aMEIIIeHUs, OOMEeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0¥, MpaBmiiaMu pabOThl B JJa0OpaTOpuu U NMpuéMaMu OOpaiieHus ¢ J1adbopaTopHbIM
000py10BaHUEM, M3YUYEHHE U OINMHUCAHUE (PU3MUECKUX CBOMCTB 0Opa3IOB HEOPraHMYCCKHX BEIIECTB, HAOIIOJICHHE (DHU3HYe-
ckux (TJIaBJIEHUE BOCKA, TasHUE JIbJa, pACTUPAHKUE caxapa B CTYNKE, KUIIEHUE U KOHJICHCAIUsl BOJbI) U XUMUYECKUX (Trope-
HUE CBEYH, TPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMO/JICUCTBUE Mejla C KUCJIOTOMN) SIBJICHUH, HAOII0/ICHUE U OTTMCAHUE MPU-
3HAKOB MIPOTEKAHUSI XUMUUYECKUX peakiuil (pa3iiokeHnue caxapa, B3auMOJICCTBUE CEPHOM KHUCIIOTHI ¢ XJIOPUAOM Oapus, pas-
noxenne ruapokcuaa meau (1) nmpu HarpeBanuu, B3auMoJieicTBre xene3a ¢ pactBopoM comu meau (1), uzyuenune cnoco6os
pa3/iesIeHHs] CMeCeil: ¢ TOMOIIbI0 MarHuTa, (PUJIBTPOBAHKE, BhITIApUBAHUE, TUCTUIUIAIMS, XpOoMaTorpadus, MpOBEICHUE OUH-
CTKH MOBApEHHOU COJIM, HAOJI0ICHUE U OMTMCAHUE PE3YIhTATOB MPOBEACHHUS OMBITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPaHCHUS
MAaccChl, CO3/IaHUE MOENIEeH MOJIEKY (IIapOCTEP>KHEBBIX ).

Ba:xHeiue npeacTaBuTe I HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech raso. CocraB Bo3ayxa. Kucnopon — anemMeHT u npoctoe BemecTBo. HaxoxaeHue Kuciopoa B mpupo-
ae, puznueckue U XuMHueckue cBoicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenne kucnopoaa. CnocoObl MOTydeHHs KH-



cJopojia B JabopaTopuu U NMpoMbiluieHHOCTH. KpyroBopoT kucioponaa B npupoje. O30H — altoTponHas MoaudUKanus Ku-
ciopoaa.

TeruoBo#t 3¢pdeKT XMMUYECKON peakin, TEPMOXUMUYECKHUE YPaBHEHUS, 9K30- U SHAOTEpPMUYECKUE peakiuu. Toru-
BO: YroJib U METaH. 3arpsi3HeHUE BO3/yXa, YCUIICHUE TApHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonopoa — anemenT u npoctoe BemecTBo. Haxoxkaenue Bojopoia B npupoje, Gpu3nueckiue 1 XMMUYECKHe CBOMCTBA,
MpUMEHEHUE, CIOCOOBI MoyYeHusl. Kuciaotsl u comnu.

MonsipHbiil 00BEM ra3oB. Pacu€Tel N0 XUMUYECKUM YPaBHCHUSIM.

dusnueckne cBOMCTBa BOJBI. Bona kak pactBopurenb. PacTBopel. HacklieHHbIE 1 HEHACBIIEHHBIE pacTBOPBI. PacTBo-
PUMOCTB BEHIECTB B BoAe. MaccoBas 10Ji1 BEIECTBA B PACTBOPE. XMMHUUECKHE CBOMCTBA BOABL. OcHOBaHusA. Poisib pacTBOpoB
B IPUPOJIE U B )KU3HU YesioBeKa. KpyroBopoT Bobl B IpHUpoAe. 3arps3HeHUe MPUPOIHbIX BoA. OXpaHa W OYMCTKA MPUPO-
HBIX BOJI.

Knaccuduxanust Heoprannueckux coequnennit. Oxcuapl. Knaccudukanus okcuaoB: coyeo0pasyromire (OCHOBHBIE, KU-
CIIOTHBIE, aM(oTepHbIe) U HecoseoOpasytoue. Homenkiarypa okcunoB. Puznyueckue U XMMHUECKHE CBOMCTBA OKCHJIOB.
[Tomy4yeHne OkCcHIOB.

OcnoBanus. Kimaccudukanus ocHOBaHUIA: MIETOYN U HEpACTBOpUMBIE ocHOBaHusA. HoMeHkiatypa ocHoBanuii. dusnde-
CKHE U XMMHUYECKUE CBOMCTBA OCHOBAaHUU. [lomyyeHrne ocCHOBaHUM.

Kucnotel. Knaccudukarnus xkucior. Homenknarypa kuciot. @u3ndeckue U XUMHUECKHE CBOMCTBA KUCIOT. Psi akTuB-
Hoctu MetaiuioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknatypa coneil. @u3ndeckrue u XuMH4YecKkue cBoiicTBa coseil. [lonyuenue conei.

['eneTnueckasi CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuii IKCnepuMenm:

KaueCTBEHHOE ONpe/eNIiCHUEe COACPKaHUs KUCIOPOoia B BO3JyXe, MOJIyYeHHE, COOMpaHKe, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB KUCJIOpPO/a, HAOJIO/IEHHE B3aMMOJIEHCTBUSI BEIIECTB C KMCIOPOJIOM U YCJIOBHS BOSHUKHOBEHHUS U MPEKPALIECHUS I'0-
penus (mokapa), 03HaKOMJIEHHE ¢ 00pa3laMy OKCHUJOB M ONMCAHUE UX CBOWCTB, MOJIyYeHHUE, COOMpaHHe, paclo3HaBaHuE U
M3y4eHHE CBOWMCTB BOJIOpOJia (ropeHue), B3aumojiecTBue Bojaopoaa ¢ okcugom meau (1) (Bo3aMoOXHO MCTONIB30BaHKUE BU-
JeoMaTepuaoB), HaOoIeHne o0pa3oB BEIIECTB KOJWYECTBOM | MOJb, MCCIEAOBaHHE OCOOCHHOCTEH pacTBOPEHHUS Be-
LIECTB C PA3JIMYHOM PaCTBOPUMOCTBIO, IPUTOTOBICHHE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM J0JIEH PACTBOPEHHOTO Bellle-
CTBa, B3aUMOJICHCTBUE BOJbI C METAINIAMU (HATPUEM U KaJbLUEM) (BO3MOXKHO MCIOJIb30BAHUE BUAEOMATEPUAIIOB), UCCIIEA0-
BaHHE 00pa3llOB HEOPTaHUYECKUX BEIECTB PA3IUYHbBIX KJIACCOB, HAOIIOEHIE N3MEHEHUS OKPAaCKH MHANKATOPOB B PACcTBO-



pax KHCIIOT U 1Iesovel, uzydeHue B3aumozeiictBusa okcuaa menu (1) ¢ pactBopoM cepHOM KUCTOTHI, KUCIOT C METaJIaMH,
peaKkuuii HeMTpaIN3alnuy, OJIYYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJTHOIO METajula APYTrUM U3 pacTBOpa COJIH,
pELIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BaxkHelmme Kiiaccbl HEOPraHUYECKUX COEAUHEHUID.

Iepuoanyecknii 3akon u Ilepuoagnueckas cucrema xumn4ieckux jieMenToB [I. U. MenaesneeBa. CTtpoeHnue aro-
MOB. XUMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

[lepBbie MOMBITKK KIacCU(PUKAIIMU XUMHUUYECKUX 3JE€MEHTOB. [IoHSTHE O Tpynmax CXOAHBIX JIEMEHTOB (IIEJIOYHBIEC U
IEJI0YHO3EMETBHBIE METaJUIbl, TAJIOTEHbI, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOpPhIEe 00pa3yloT aM(OTEepHbIE OKCUJIBI U TUJIPO-
KCHUJIBI.

[lepnonmueckuit 3akoH. [lepnoanueckas cucrema xumuueckux 3ieMeHToB Jl. . MenneneeBa. KopoTkoneprnoanas u
nuHHOTIeproaHas popmel Ilepuoauueckoit cucrembl xumudeckux dneMenToB 1. Y. Menneneera. [lepuoast u rpymnmnbsl. Ou-
3UYECKUN CMBICJ MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crtpoenne aromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTPOEHUE AIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xumuueckux srmeMeHToB [lepuonnueckoil cucremsl [. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO JIEMEHTA 0 €0
nonoxeHuro B [lepuogunueckon cucreme /. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI pajinyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U HEMETAILUINYECKUX CBOMCTB
10 TPyINIaM U NEPUOAAM.

3nauenue [lepunonnueckoro 3akona u Ilepuoandeckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB JJI Pa3BUTHUSI HAYKU U MpaK-
tuku. /. 1. MenaeneeB — yu€HbIi U rpa)KJaHVH.

Xumudeckasi cBsizb. KoBajeHTHas (TOJISIpHAS U HEMOJSPHAs) CBSA3b. DJIEKTPOOTPULIATEIBHOCTh XUMHUYECKUX DJIEMEH-
TOB. lOHHAas CBs3b.

Crenenp okucieHus. OKACIUTEIBHO--BOCCTAHOBUTENBHBIE peakinu. [Iponeccel okucnenns u BocctaHoBieHus. Okuc-
JIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuMenm:

M3y4eHue 00pasloB BEUIECTB METAJIOB M HEMETAJUIOB, B3aMMOACHCTBUE TMAPOKCH/IA IMHKA C PACTBOPAMH KUCIIOT U
IEJI04YeH, TPOBEACHUE OIMBITOB, MIUTFOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEakivil (ropeHue, peak-
AU PA3JIOKEHHUSI, COCTUHECHUS).

Meostcnpeomemmnule ceazu



Peanuzanys MeXIpEeAMETHBIX CBA3€H NPU U3YYCHHHM XMMHUU B 8 KJIACCE OCYILECTBIIETCS YEPE3 UCIOJIb30BAaHUE KaK
OOIIMX €CTECTBEHHO--HAYYHBIX MOHATUH, TaK U MOHITHUH, SBJISIOIINUXCS CUCTEMHBIMU JJIs1 OTAEIbHBIX IPEIMETOB €CTECTBEH-
HO--Hay4HOI'O IUKJIA.

OO11ue ecTeCTBEHHO--Hay4HbIE MOHATHUS: HAyYHBIM (akT, runoresa, TeOpus, 3aKOH, aHAJIU3, CUHTE3, KJacCU(pUKaLus,
NEPUOANYHOCTD, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®u3uka: MaTepusi, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaIMOAKTUBHOCTb, MOJIEKYJIA, IJIEKTPH-
YECKUU 3apsiji, BEIIECTBO, TEN0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, a3, PU3HMUECKUE BEIUUYUHbI, EAUHULBI H3MEPEHUS,
KOCMOC, IUIaHETHI, 3BE311bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMBIE, TOILJIMBO, BOJHBIE PECYp-
CBI.

9 KIIACC

BemecTBo M XuMHuYecKas peakiuus

[Tepuonuueckuii 3akoH. Ilepronnueckas cucrema xumudeckux sneMeHToB . M. MenaeneeBa. CtpoeHue atoMoB. 3a-
KOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAJIbLKI U UX COCAUHEHUN B
COOTBETCTBUHM C IOJIOKEHUEM DJIEMEHTOB B [leproauyeckoi cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTsa: BUAbl XUMUYECKON CBA3U. THUIIBI KPUCTAUIMYECKUX PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUIMYECKON PEIETKU U BUA XUMHUYECKOU CBA3H.

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX BEUIECTB. XMUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K pa3-
JIMYHBIM KJIaCCAM HEOPTaHUYECKUX COEAVNHEHNN, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMHUYeCKUX peakluii 0 pa3audyHbIM IpU3HAKaM (IO YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIUU Be-
HIECTB, MO TEIIOBOMY 3P (DEKTY, M0 U3MEHEHHUIO CTENEeHE OKUCICHUS XMMUYECKUX AJIIEMEHTOB, 0 0OpaTUMOCTH, MO y4a-
CTHUIO KaTaJlu3aTopa). DK30- U SHAOTEPMUYECKUE PEaKLUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue 0 cKOpoCTH XUMHUYECKON peakuuu. [loHsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [ToHs-
THE O TOMOTE€HHBIX M TeTEpOreHHbIX peakuuax. llonstue o xarammuze. lloHsTHE O XMMHUYecKOM paBHOBecHH. DaKTOpHI,
BIIASIOIIME HA CKOPOCTh XUMHYECKON PEAKIIMU U TIOJIOKEHNE XMMUUECKOTO PABHOBECHSI.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIMH, AIEKTPOHHBIN OalaHC OKUCIUTENbHO-BOCCTAHOBUTENbHOM peakimu. Co-
CTaBJICHUE YPAaBHEHUI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIINNA C UCTIOIH30BAaHUEM METO/IA ANEKTPOHHOIO OasiaHca.



Teopusi 3JIEKTPOIUTUYECKON NTUCCOLMAUMU. DJIEKTPOIUTHI U HEANEKTPOIuThl. KaTuoHbI, aHMOHBI. MexaHu3M JHcco-
[[UAIMU BELIECTB C PA3IMYHBIMU BUJIAMU XUMUYECKOU cBsizu. CTeneHb auccounanuu. CHIIbHbBIE U CJIa0ble 3JIEKTPOIUTHI.

Peakiuu moHHoro oomMeHa. YcloBUs NMPOTEKAHUS PEAKIM MOHHOTO 0OOMEHa, MOJHbIE U COKpallléHHbIE HOHHBIE YpaB-
HeHus peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B CBETE MPEACTABICHUM 00 AJIEKTPOIUTHYECKON nuccoruaimu. Ka-
YECTBEHHBIE PEAKIIUH HA HOHBL. [IOHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJIEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BEUIECTB — METAJIOB U HEMETAIUIOB (rpadura
Y ajaMasa), CIOKHBIX BEIIECTB (XJIOpUAa HATPHUs), UCCIETOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIUH OT BO3JIEUCT-
BUSI Pa3IMYHBIX (DAKTOPOB, UCCIENOBAHUE BJIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLIECCA TUCCOLUMALIMN KHUCIIOT, Iile-
Jouer M coneil (BO3BMOMXKHO MCIIOJIb30BaHUE BUIEO MAaTEPUAIIOB), POBEAEHUE OMBITOB, WILTIOCTPUPYIOMINX TPU3HAKH MTPOTE-
KaHMs peakiil HOHHOTO oOMeHa (0Opa30BaHME OCa/iKa, BBIIEIEHUE Ta3a, 00pa30BaHUE BOJIbI), ONBITOB, MILTIOCTPUPYIOIIMX
MpUMEPBI OKUCITUTENBHO-BOCCTAHOBUTEBHBIX PEAKLM (TOpEeHre, PeakluU PasiioKEeHHs], COEJUHEHNUs), paclO3HaBaHUE He-
OPraHUYECKHUX BEIIECTB C MIOMOILIBIO KAYECTBEHHBIX PEAKLIUNA HA HOHBI, PEILIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeraJiibl M HX COeIMHEHUS

OOmas xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u
(hU3MYeCKre CBOMCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XMMHUUYECKHE CBOMCTBA HA MpHUMEpPE XJIopa (B3auMOICHCTBHE C Me-
TajjlaMu, HEMETaJulaMH, IiesnodaMu). XiopoBoaopoa. CossiHast KUCIO0Ta, XUMUYECKHE CBOWCTBA, MOJIyYeHHUE, IPUMEHEHHE.
JlericTBHE XJIO0pa M XJIOPOBOJOPOJA HA OPraHU3M 4YeIOBEKA. BaxkHenre XJI0puIabpl U UX HAX0XKIAEHUE B IIPUPOJE.

O6m1as xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTEIIEHU OKHUCIICHHUS.
Crtpoenue u ¢pu3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U Cephbl. AJUIOTPOIHbIE MOIU(UKAIIMU KUCIOPOIa U ce-
pbl. XUMUYECKUe CBOICTBA cepbl. CepoBOAOPOI, CTpOEHUE, (PU3nUYecKue U XuMudeckue cBoiicTBa. OKCUIBI CEPhI KaK MpeI-
CTaBUTEU KUCIOTHBIX OKCHI0B. CepHasi KHCIIOTa, (PU3MYECKUE U XUMUYECKHE CBOMCTBA (00IIMe KaK MpeICcTaBUTelNs Kiacca
KHUCIIOT U crienuduueckue). XUMUYECKUE PEaKIIMH, JIeKAIMe B OCHOBE MPOMBIIUIEHHOTO Croco0a MOJIy4eHUs] CEpHOM KH-
cinotel. [Ipumenenue cepHoit kucnoTsl. Cojii CEpHOM KUCIIOThI, KAU€CTBEHHAs peakuus Ha cyibdaT-uoH. Haxoxnenue cepbl
1 €€ COeIMHEHUN B MpUpojae. XUMUYECKOE 3arpsi3HEHHE OKPYKAroIIel Cpeibl COSAMHEHUSIMH Cephbl (KUCIOTHBIC JOXK]IU, 3a-
IPSA3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHHS.

OO6murast xapaktepuctuka snemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIICHHUS.
A30T, pacrpocTpaHeHHe B pupoe, pusnueckue u XuMudeckue cBoiictBa. Kpyrosopor a3ora B mpupojae. AMMHak, ero ¢u-
3MYECKHUE U XUMHUUYECKHE CBOWCTBA, MoOJlyueHue U npumeHenue. Conu aMMOHUS, WX (PU3NYECKUE U XMMHUYECKHE CBOMCTBA,



npuMeHeHue. KauecTBeHHas peakivsi Ha MOHbl aMMOHUS. A30THas KUCJIOTa, €€ MOoJIydeHHe, PU3NUECKHe U XUMUYECKHE
CBOMCTBa (00IIME KaK MPECTABUTENS Kilacca KUCIIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B Ka-
YeCTBE MUHEPAIbHBIX YI00OpeHu. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIEH Cpellbl COCTUHEHUIMH a30Ta (KUCIOTHBIC JOXK-
11, 3arps3HEHUE BO3yXa, MOUBBI U BOAOEMOB). Docdop, aimoTponHbie Moaudukaimu pocdopa, Gruzndeckue 1 XUMHUIECKHUE
cBoiictBa. Okcun dochopa (V) u dbochopnas kucinora, Gpu3nueckue 1 XUMHUUYECKHE CBOMCTBA, Mmojy4yeHue. Mcnonb3zoBanue
(docdaroB B kKauecTBe MUHEPATILHBIX YI00PEHUIA.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmnel. OcCOOEHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHbIE CTENEHU OKUCIICHUS.
Yraepos, annoTporHbie MOAU(pUKAIIMU, pACIPOCTPAaHEHUE B NPUPOJe, PU3UYECKUE U XUMUYECKHE CBOMCTBA. AjcopOuus.
Kpyrosoport yraepoaa B npupone. OKcHbl yriiepoaa, ux (pu3ndeckue 1 XUMHYECKHE CBOWMCTBA, JEHCTBUE HA JKUBBIE Opra-
HU3MBI, MTOYYEHUE U PUMEHEHHE. DKOJIOTHYeCKue MpoOeMsbl, CBsA3aHHbIe ¢ OKcuaoM yriepoaa (1V), runoresa riaobansHO-
ro NOTEIJIEHUS KIUMaTa, HapHUKOBBIM 3P(eKT. YToapHas KUCIOTa U €€ COJU, UX (pU3nYecKne U XUMHUYECKUE CBOMCTBA, MMO-
JydeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-MOHbIL. Vcnonap30BaHne KapOOHATOB B OBITY, MEAUIIMHE, MPO-
MBIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHavasibHbIE TTOHATHSI 00 OPraHUYECKHUX BEIIECTBAX KAK O COCAUHEHUSX yriepoja (MeTaH, 9TaH, dTHIICH, alleTH-
JIEH, ATAHOJI, TJIUIEPUH, YKCYCHAasI KUCJIOTa). [IpupoHbIe MCTOYHUKH YTIEBOAOPOAOB (Yroib, MPUPOIHBIN ra3, HedTh), IPO-
TYKTBI UX TiepepadoTku (O€H3HH), X POJIb B OBITY U MPOMBINIIEHHOCTH. [IoHSITHE 0 OMOIOrMYEeCKH Ba)KHBIX BEIIECTBAaX: JKH-
pax, 0enkax, yriieBo/iax — U UX pOJIH B KU3HU YeJoBeKa. MaTepraibHOE €TMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTU-
HECHUM.

KpemHuii, ero ¢pusznueckne U XMMHUYECKUE CBOMCTBA, MoydeHUe U npumeHeHue. CoelMHEeHUs KpEMHUSI B MPUPOIE.
O6mume npencrapinenus o0 okcuje kpemuust (1V) u kpemHueBoil kuciore. CUIMKaThl, UX KCIONb30BaHUE B OBITY, B MPO-
MBIIIJICHHOCTH. BajkHelne cTpouTeabHbIe MaTepUalibl: KEpaMuKa, CTEKJIO, IEeMEHT, OETOH, kene300eToH. [Tpobnemsl 6e30-
MAaCHOTO UCIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepuMenm:

M3y4eHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIIOTHI, MPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha
XJIOPUI-UOHBI U HAOJIOIEHHE IPU3HAKOB X MPOTEKAHUS, OIBIThI, OTpaKarole GU3nuecKue 1 XUMUUEeCKHUE CBOMCTBA rajo-
IeHOB M UX COEIMHEHMH (BO3MOYXKHO HCIOIb30BaHUE BUICOMATEPHATIOB), O3HAKOMIIEHHE ¢ 00pa3liaMy XJIOPHUA0B (TaJIOreH -
JI0B), O3HAKOMJIEHHE C 00pa3laMH cepbl U €€ COeTUHEHUSIMH (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOCHIE
npolecca oOyriauBaHUs caxapa MoJl JeHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, N3YUEHHE XUMUYECKIX CBOMCTB pa3-
OaBJIEHHOW CepHON KUCIIOTHI, MPOBEICHUE KAUECTBEHHOMN peakluy Ha CyIb(paT-uOH U HaOII0JeHHe MPU3HaKa e€ MpOTeKaHus,



03HaKoMJIeHHE ¢ (M3UYECKUMHU CBOMCTBaMU a3oTa, ¢ocdopa u ux coeMHEHUHN (BO3MOXKHO HCITOIb30BaHUE BUIeOMaTepra-
JIOB), 0Opa3iiaMu a30THBIX U PoCchHOPHBIX YI0OpPEHUH, MOJydeHHe, COOMpaHre, pacrio3HaBaHue U U3yUYCHUE CBOMCTB aMMHa-
Ka, MPOBEJICHUE KaueCTBEHHBIX peaKIuii Ha MOH aMMOHHS U (ocdaT-uoH U U3ydeHHUe MPU3HAKOB MX MPOTEKAHHUs, B3aUMO-
JeHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIbIO (BO3MOYKHO MCITOJIb30BAaHUE BHICOMATEPHAIIOB), H3YUCHUE MO/Ie-
Jiel KpUCTAJUIMYECKUX PEHIETOK ajiMasa, rpadura, ¢yiepeHa, 03HaKOMIICHHE C IIPOIIECCOM afCcOpOIIMM pacTBOPEHHBIX Be-
IIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a, MOJIyuYeHHE, COOMpaHue, pacrlo3HaBaHUE U U3YUYECHHUE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX PEakiMii Ha KapOOHAT Y CUJIMKAT-UOHBI U U3YYEHHE TPU3HAKOB UX MPOTEKa-
HHUSI, O3HAKOMJICHHE C MPOAYKIMEN CUIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE KCIEPUMEHTAIbHBIX 3a7a4y no teme «Baxk-
HEHUIIINE HEMETAIUIBI U UX COCTMHCHUS.

MeTaJJibl M UX COeTUHEHUS

OO6mas xapakTepUCTHUKAa XUMUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHHUM MX MOJIoKeHUs B [leprnoanueckoit cucreme
xumuueckux 3nemeHToB 1. 1. MenaeneeBa u crpoenust aroMoB. CTpoeHre MEeTaIOB. MeTainueckasl CBsI3b U METallInye-
CKasl KpHCTaJUIMYecKasi pelérka. DJICKTPOXUMUUECKUN sl HANPSKEHU MeTauioB. OU3NYECKMEe U XUMUYECKHE CBOWCTBA
MeTaiioB. O0mue crnocoObl moaydeHuss MeTaiioB. [IoHSITHE 0 KOPPO3UH METAJIIIOB, OCHOBHBIE CITOCOOBI 3allIUTHI UX OT KOP-
po3un. CriaBsl (CTaidb, 9yTyH, TIOPATIOMHHUN, OpOH3a) U UX MMPUMEHEHHUE B OBITY U MPOMBITIIIICHHOCTH.

[llenmounble MeTasuIbl: MoJiokeHue B Ilepuoauueckon cucreme xumuueckux siemeHtoB JI. M. MenaeneeBa, ctpoeHue
HX aTOMOB, HaxOXJIeHUE B Mpupoje. Pu3ndecKkue u XMMUISCKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanwus). OKCHABI U THIPO-
KCUJIbI HATpHUS Y Kaius. [ [puMeHEeHne MEeIOYHBIX METAIVIOB U UX COETUHEHUM.

[IlenmoyHO3EMENBHBIE METAJIIBI MATHUM U KaJIBIMI: MOJIO)KEHUE B [lepuoanueckon cucTteMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXJICHUE B mpupoae. PU3NUEeCKNe U XUMUYECKUE CBOMCTBA MAarHusi U KaJbIUsl.
Baxxneie coequHeHus Kaabliusl (OKCUI, TUIPOKCUI, COJTH). JKECTKOCTH BOJIBI U CITIOCOOBI €€ yCTpaHEHH .

AJroMUHUI: TI0JI0kKeHUE B [lepruoanueckoi cucreme xumuieckux snemeHToB . M. MenaeneeBa, ctpoeHue atoma, Ha-
XOXJIeHHe B npupoje. Puznueckue U XUMHUYECKHE CBOMCTBA altOMUHHUS. AMQOTEpPHBIE CBOMCTBA OKCHJA U THUIPOKCHUJIA
AJIFOMUHUSL.

Kenezo: nonoxenue B [lepupoanueckoil cucreme xumuueckux smemMeHToB . M. MenaeneeBa, CTpoeHUE aToMa, HaX0X-
neHue B ipupojie. Pusnueckne U XUMUIECKHE CBOMCTBA jkene3a. OKCuabl, THAPOKCHabI 1 conu kenesa (1) u sxenesa (1),
HX COCTaB, CBOVMCTBA U MOJYYCHHUE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHE ¢ oOpa3lamMu METaVIOB U CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, U3YUYEHHME PE3YJIbTATOB KOPPO3UU
METAJIJIOB (BO3MOKHO HCIOJIb30BAHKE BUAECOMATEPUAIOB), OCOOCHHOCTEN B3aUMOAECUCTBUSA OKCUIA KaJbIUs U HATPUsS C BO-
701 (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB), UCCIEIOBAHUE CBOWCTB >KECTKOM BOJBI, MpOIECCa TOPEHUs JKEe3a B
KHCIO0poJie (BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEPUATIOB), IPU3HAKOB MIPOTEKaHUsI KaU€CTBEHHBIX pEaKLUi Ha MOHBI: Mar-
HUS, KaJblIMs, allfOoMUHUS, ITuHKa, xkemesa (1) u xenesza (1ll), meau (11), HaGaroneHne 1 onmrcaHue MPOLIECCOB OKpaIllBaHUS
IUTAMEHU MOHAMU HATpUs, Kauusg W Kaiblus (BO3MOXKHO HCIIOJIb30BaHHE BUACOMATEPHAIOB), MCCIeAOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/Ia AIIOMUHUS W TUAPOKCHIA IIMHKA, PEIICHNE YKCIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «Baxueiimme meTan-
JIBI ¥ UX COCTUHEHUS.

XHMUA ¥ OKpPY:KaOLIas cpeaa

BemecTBa n MaTepuasnbl B TOBCETHEBHOM KM3HH YeNOBeKa. be3omacHoe HCIoNb30BaHUE BEIIECTB U XUMUIECKIX peak-
1uit B ObITy. [lepBas momMoIs Ipy XMMHUYECKUX 0KOTaX U OTPABICHUSX.

XHUMHUECKOE 3arpsA3HEHUE OKpYyXkKarolleld cpeabl (ImpenenbHas TonmycThMas KOHUeHTpauus Bewiects, aainee — [1/IK).
Ponb xuMHUM B pelIeHUH SKOJIOTMUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB MaTepuanoB (CTEKIIO, CIJIaBbl METAIOB, TIOJIMMEPHBIE MaTEPHUATIBI).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXnpeIMeTHBIX CBs3ed MpU M3YyYEHUH XUMHHM B 9 Kilacce OCYIIECTBIISIETCS Yepe3 HCIOIb30BaHUE Kak
OOUIMX €CTeCTBEHHO-HAYUHbIX MOHATUH, TaK ¥ MOHITHUMH, SIBISIFOIIUXCS CUCTEMHBIMU JJISl OTAENIbHBIX NPEIMETOB €CTECTBEH-
HO--HAyYHOTO IIHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIHN3, CHHTE3, KiacCUpUKaIu,
NEePUOANYHOCTD, HAOTIOCHHE, IKCIIEPUMEHT, MOICTMPOBAHNE, U3MEPEHUE, MOJIETh, SIBIICHUE, TAPHUKOBBINA dPPEKT, TEXHO-
JIOTHSI, MaTepHAIIBI.

dwusuka: MaTepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIbI, PATHOAKTHBHOCTh, MOJIEKYJIa, JIEKTPH-
YEeCKUH 3apsii, TPOBOAHHUKH, MTOTYITPOBOAHUKH, TUIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENIO0, 00bEM, arperaTHOe COCTOSTHHUE
BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUIMUECKAsT PEIIETKA, CIUIAaBhl, (PM3MUECKUE BEIWYMHBI, STUHHUIIBI HU3MeEpe-
HUS, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE371b1, COJHIIE.

buonorus: ¢poTocunTes, Apixanue, Onocdepa, FIKOCUCTEMA, MUHEPAIbHbBIE yIOOPEHUS, MUKPOIJIEMEHTHI, MaKpO3JIeMEH-
ThI, TUTaTEJIbHbIE BEIIECTBA.



['eorpadusi: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOILJIMBO, BOJIHBIE PECYp-
CBI.
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INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OB-
IEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOT'O 00IIIer0 00pa30BaHus JOCTUTAIOTCA B X0/1€ 00YUEHUSI XUMUU B
CIMHCTBE YYCOHOU U BOCIHUTATENILHON EATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPABUIAMH MU HOPMaMU MOBEACHUS U CIIOCOOCTBYIOT IpoOlieC-
caM CaMOITO3HAHMs, CAMOPA3BUTHS U COLIMAIN3ALNN 00yJatOIIUXCSl.

JIMYHOCTHBIE PE3yJIbTAaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOUINXCS PyKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX
OpUEHTALIUN U pacIIMpPEHUE ObITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOIICHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY HACJEAMIO, TOHMMaHUs 3Haye-
HUSI XUMUYECKOM HAyKW B JKM3HU COBPEMEHHOT'O OOIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM MH(OpMaIUeEl 0 NepeIoBbIX
JOCTHKEHHSIX U OTKPBITUSX MUPOBOM M OTEUECTBEHHON XMUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOHCTBE MUpA
1 00II1eCTBa;

2) rpaKAaHCKOr0 BOCITUTAHMSI:

IPEJICTaBICHUS O COLMAIIBHBIX HOPMAaxX U MpaBUIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOM-
HNETEeHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, yueOHO-UCCIIEI0BATENLCKOM, TBOPUECKON U IPYIUX BUAAX JAESATEIbHOCTH, TOTOBHOCTH
K pa3HooOpa3HO COBMECTHOM AESITEIbHOCTU NMPHU BHINOJHEHUHM YYeOHBIX, MO3HABATEIbHBIX 3a]a4, BBHIOJHEHUU XMUMHYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX POEKTOB, CTPEMJICHHS K B3aMMOIOHUMAHUIO U B3aUMOIIOMOIIIY B MPOIIEcCe 3TOW yueOHOM
JeSITeIbBHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHHUE U MOCTYNKHU CBOMX TOBAPUIIEH C MO3UILIMU HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHMUS MOCIEICTBAN MOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEHIECTBE M XMMHUYECKOM pEaKIuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHUSL HAYKU U COCTABJISIIOLIME OCHOBY JJI MOHMMAHUS CYUTHOCTH HAYYHOW KapTHHBI MUpa, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPObI, B3aUMOCBA3SX YeJIOBEKa C MPUPOIHON Cpeioi, O POJIU XMMHUHU B IO3HAHUU 3TUX 3aKOHO-
MEPHOCTEN;

MO03HABaTEIbHBIE MOTHBBI, HANIPABICHHBIC HA TOJYYCHHE HOBBIX 3HAHUU MO XUMHHU, HEOOXOIUMBIEC IJIsi OOBSICHEHUS Ha-
OJIF0JTa€MBIX MTPOLIECCOB U ABJICHUH, MO3HABATEIbHON, HH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYPhI, B TOM YHCJIE HABBIKOB Ca-
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MOCTOSITEIbHON pabOThl C yUeOHBIMH TEKCTaMHM, CIIPABOYHOU JIUTEPATYPOU, MOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMHU HHQOP-
MaIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyUEHHUIO W MO3HAHUIO, JTI0O0O03HATEIbHOCTh, TOTOBHOCTh U CITIOCOOHOCTh K CaM000pa30BaHUIO, MTPOSKTHON U
UCCIIEIOBATENLCKOM IeATEILHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00YUCHUS B JaIbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HaHHWE IEHHOCTU YKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 30POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 »KU3HH,
OCO3HAHHWE TIOCJICICTBUN M HEMPHUITHE BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH
coOJTI0/IeHUs MpaBUil 6€30MaCHOCTH MTPU OOPAIICHUH ¢ XUMUYECKMMU BEIIECTBAMH B OBITY U PEaIbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAKTHIECKOMY M3yUeHHUIO TIpodeccrii U Tpyaa pa3audHOrO poja, YBAKECHHUE K TPYy U PE3yIbTaTaM TPYIOBOM
NEATEILHOCTH, B TOM YHCJIE HA OCHOBE MPUMCHCHHS MPEAMETHBIX 3HAHWW MO0 XMMHUH, OCO3HAHHBIN BBIOOP WHIAMBUIYaTBEHOMN
TPACKTOPHH MPOJIODKCHHS 00pa30BaHUS ¢ YIETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIIECTBEHHBIX HHTEPECOB
U TTOTPEeOHOCTEH, yCIenmHoH mpoecCHOHATEHOMN AeATEIPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHA, TOTOBHOCTD aIallTUPOBATb-
¢4 B mpoeccuoHanbHOM cpee;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIIEHUE K TPUPOJIe KaK UCTOUYHUKY KU3HU Ha 3eMiie, OCHOBE €€ CYIeCTBOBAHMUSI, MO-
HUMaHWE IEHHOCTH 3JI0POBOTO0 U 0€30macHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 37I0POBBIO, OCO3HAHUE IEHHOCTH COOJIIOACHHS MpaBUil 0€30MacHOTO MOBEICHUS MpU padOTe C BEIIECTBaMH, a
TaK)K€ B CUTYAIUAX, YTPOKAIOIIUX 370POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJTy4YaeMble MIPU W3YYEHUU XUMUU, JIJIS PEIICHUS 3a/1ad, CBSI3aHHBIX C OKPYKarOIIeH
MPUPOIHON CPENIOH, JUIsl TIOBBIIMICHUS] YPOBHS SKOJOTUYECKON KYyJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa dKOJOTUYECKHUX
po0JIeM | MyTeH MX PEIICHHs MMOCPEACTBOM METOIOB XUMHUHU, IKOJOTHICCKOTO MBIIUICHHUS, YMEHUS PYKOBOJICTBOBATHCS MM B
MO3HABATEILHOM, KOMMYHUKATUBHOU U COLIMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeMeTHBIX pe3yJbTaTOB BBIACISIOT 3HAUUMBbIE JIsl (GOPMUPOBAHUSI MUPOBO33PEHUS OOILIEHAYYHbIE MTOH SI-
TUA (3aKOH, TEOPHsl, TPUHIIUI, TUIOTE3a, (PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIE UCIIOIb3YIOTCS B €CTECT-
BEHHO-HAy4YHbIX Y4eOHBIX MpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHMM M3 3TUX MpeaMeToB (OPMUPOBATH MPECTABICHUE O Lie-
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JIOCTHOW HAyYHOW KapTHHE MUpPa, M YHUBEpCaAJIbHbIC YUCOHBIC ACHCTBUS (IT03HABATEILHBIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
KOTOpbIE 0OecneunBaoT (OPMHPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbBHOMY TUIAHHUPOBAHUIO W OCYIIECTBICHUIO YYeOHOU mes-
TEIBHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

Ba3oBnle Jjornueckue a1eiicTBUA:

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS TIPU OCBOCHUM 3HAHWM: PAaCKPbIBATh CMBICI XMUMHYECKUX ITOHSI-
TUH (BBIICTSATh MX XapaKTepHbIC MPU3HAKK, YCTAHABIMBATh B3aMMOCBSA3b C IPYTUMH TMOHITHUSMHM), UCTIOJIB30BATh MOHITHS IJIS
00BSICHEHUS OT/CJIBHBIX (PAKTOB W SBJICHUM, BRIOMPATh OCHOBAHUS U KPUTEPHUH IS KIAaCCU(DUKAIUMM XUMHUYECKUX BEIECTB U
XUMHUYECKUX PEaKIMi, yCTaHABIMBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXAY 00BEKTaMU M3YYCHHUs, CTPOUTD JIOTHIECKHE pac-
CyXJeHusl (MHIYKTUBHBIE, IEIYKTUBHbIC, TI0 aHAJIOTHHU ), JeaTh BEIBOJIBI U 3aKJIIOYCHUS,

YMEHUE TPUMEHATH B MPOIIECCE MO3HAHUS MOHATUS (TIPEAMETHBIE U METAPEAMETHBIEC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIE-
JIY, UCTIOJIb3yeMbIE€ B XUMHH, NMPEOOPa30BhIBATh IIUPOKO MPUMEHSEMbIE B XUMUU MOJCIIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CMMBOJI 2JIEMEHTA), XUMHUUecKas (opMysia U ypaBHEHHE XUMUUYECKON peakiuy — MpU PEIICHUH y4eOHO-TT03HABATEIbHBIX
3a/1a4, ¢ Y4ETOM ITUX MOJICTbHBIX MPEICTABICHUN BBISBIATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU U3Y4aeMbIX 00BEK-
TOB — XMMHMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, TPUUYUHHO-CJICJACTBEHHbBIC CBSI3U U
MIPOTUBOPEYHS B U3yHAEMbIX MIPOLIECCAX U SIBIICHUSX.

ba3oBble uccienoBarebCKue JeiicTBHA.

YMEHHE MCIOJIb30BaTh MTOCTABIICHHBIC BOIIPOCH! B KAU€CTBE MHCTPYMEHTA MO3HAHHUS, a TAaK)KEe B KA4ECTBE OCHOBBI JIJIs1 pop-
MHUPOBAHUS TUITOTE3bI 110 NPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHHM;

MPUOOPETEHHUE OTIBITA MO TIAHUPOBAHHUIO, OPTAaHU3AIMHU U MMPOBEICHUIO YICHUYCCKUX dKCIIEPUMEHTOB, YMEHHE HAOII01aTh
3a XOJIOM IIPOIIecca, CaMOCTOSTEIFHO ITPOTHO3UPOBATh €0 Pe3yJbTar, (OpPMYyJIUPOBAaTh 000OIIEHUS U BBIBOABI IO PE3yIbTaTaM
MPOBEJAEHHOIO OMbITA, UCCIEAOBAHMUSA, COCTABIISTh OTUET O MIPOJICTIAHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOMpaTh, aHATU3UPOBATH U UHTEPIPETUPOBATH UH(POPMAITUIO PA3IUYHBIX BUAOB U (DOPM MpPEACTaBICHUS, TTOTY-
YaeMYI0 M3 pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJISipHAs JTUTEpaTypa XUMUYECKOTO COJepKaHusl, CITPaBOYHBIE ITOCOOUS, pECYPCHI
WNHTepHeTa), KpUTUYECKU OLIEHUBATh MTPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YMEHUE TTPUMEHSITh Pa3IMuHbIE METOJIbI U 3aIPOCHI IIPHU MTOUCKE U 0TOOpe MH(OPMALIUK U COOTBETCTBYIOIIUX JAHHBIX, He-
00XOUMBIX JJIsI BBITIOJIHEHUSI YYEOHBIX M MO3HABATEIBHBIX 3a]au ONMPEACTIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B 00JACTU K C-
M0JIb30BaHUSI HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA, OBJIAJICHUE KYJIbTYPO aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
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MIOMCKOBBIX CHUCTEM, CAaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (opMy TpencTaBieHus WH(OOpPMALUKU U WILTIOCTPUPOBATH pe-
IIaeMbI€ 337a41 HECIOKHBIMHU CXEMaMH, TuarpaMMamMu, IpyruMu popmMamu rpa@uku 1 X KOMOUHAIUSMU;

YMEHHE UCNOJIb30BaTh U aHAJIU3UPOBAThH B IPOLECCE YUEOHON U MCCIIEN0BATENbCKON 1€ATEIbHOCTH HH(OPMALINIO O BIIHS-
HUM MPOMBIIUIEHHOCTH, CEJICKOTO XO3sIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIeH MPUPOAHON CPEIb.

KoMMyHnKaTHBHBIC YHHBeEpPCcaJIbHbIe YueOHbIe JelCTBHUSA:

YMEHHMsI 337jaBaTh BONPOCHI (B X0/€ AuaIora u (Win) AUCKYCCHUU) IO CYIIECTBY 00CYkK/1aeMOM TeMbl, (OPMYIUPOBATH CBOU
IPEJI0OAKEHHUS] OTHOCUTENBHO BBINOIHEHUS MIPEIJIOKEHHON 3a/1a4H;

YMEHUS MPEACTABIITH MOJYyYEHHBIE PE3YJIbTAThI II0O3HABATEIBHOMN NEATEIIBHOCTH B YCTHBIX M IUCBMEHHBIX TEKCTaX; J€JIaTh
IPE3CHTALNI0 PE3YIbTATOB BBIIIOJIHEHUS XUMHUYECKOIO 3KCIEpUMEHTa (J1abopaTOPHOIO OIBITA, Ja0OPATOpHOM pabOTHI MO HC-
CJIEIOBAHUIO CBOMCTB BEUIECTB, y4€OHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU U UCCIEA0BATEILCKON AESTEIbHOCTH
IpU PEUIEHUH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4yé€Ta OOLIMX MHTEPECOB M COIJIACOBAaHUS MO3HMLMKA (00CYyXIeHHs, 0OMEH
MHEHUSAMH, «MO3TOBbIE IITYPMbD», KOOPAUHAIIUS COBMECTHBIX JACHCTBUH, ONpEIeIEHUE KPUTEPUEB MO OLIEHKE KaueCcTBa BbINOJI-
HEHHOU pabOThI U JIPYTHUE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHUE CAMOCTOSITEIIHLHO OMPEEIATh 1NN NeITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATH U TIPU HEOOXO-
JTUMOCTH KOPPEKTUPOBATH CBOIO JCSITEIBHOCTh, BbIOMpaTh Hambosee 3PheKTUBHBIE CIIOCOOBI pelieHus y4eOHBIX U TO3HaBa-
TEJBHBIX 3aJ1a4, CAMOCTOSTEILHO COCTABISATh WM KOPPEKTHUPOBATH MPEJIOKEHHBIM aITOPUTM JCUCTBUN NIPU BBIMOJIHEHUH 3a-
JAHUM ¢ y4ETOM MOJTYUYEHHUS HOBBIX 3HAHUN 00 M3y4aeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIHIX, OIEHUBATh COOTBETCTBUE MOJY-
YEHHOTO Pe3yJIbTaTa 3asBIICHHOHN IIe7TH, YMEHHUE HCITOJIB30BaTh W aHAM3UPOBATH KOHTEKCTHI, Mpe/jiaraéMbele B YCIOBUU 3aj1a-
HUH.
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INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJIbTaTOB MO OCBOCHHUIO 00S3aTEIILHOTO COJICPYKaHMsI, YCTAHOBICHHOTO JaHHOU (hefepabHOM
paboueli mporpaMMoii, BBIICISIOT: OCBOCHHBIC O0YYArOIIMMUCS HAyYHbIC 3HAHWS, YMEHHUS U CHOCOOBI JeHCTBUM, crienudude-
CKHE JUTS IPEMETHOM 001acTH « XUMHS», BUBI ICATCILHOCTH 0 MOJYYSCHHIO HOBOTO 3HAHHMS, €r0 MHTEPIPETAINHU, TPeodpa-
30BaHUIO M TPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaITUsIX.

K koHIiy oOydeHus B 8 KJiacce mpeMETHBIC Pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y
00yJaronuxcsi yMEHHUI:

PACKpBIBATh CMBICII OCHOBHBIX XUMHWYECKHX IIOHSTUW: aTOM, MOJIEKYJA, XUMUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIIECTBO, CMECh (OJTHOPOJIHASI M HEOJIHOPOJIHAs), BAJEHTHOCTb, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIsIpHas
Macca, KOJIMYE€CTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MacCoBask JOJISI XMMUAYECKOTO 3JIEMEHTA B COEAUHEHUHU, MOJISIP-
HbII 00BEM, OKCHUJ, KUCIIOTa, OCHOBAHHUE, COJb, JIEKTPOOTPHUIIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs peaKiiusl,
KJIaccuUKaIUs peaKIUi: peakiui COCTUHEHUS, PEAKIIMU Pa3I0KEHUs, PEaKIIUU 3aMEIIECHHUsI, PeaKIud OOMEHa, 9K30- U
HHAOTEPMUYECKUE PEAKIINH, TeIIOBON 3 (PeKT peakuuu, sApo aToma, dJIEKTPOHHBIA CIION aToma, aTOMHAsl OpOUTab,
paguyc atoMa, XMMUYECKasi CBS3b, MOJSIPHAs U HENOJSIPHAs KOBAJICHTHAsl CBSA3b, HOHHAS CBSI3b, MOH, KATUOH, aHHOH,
pacTBOp, MaccoBasi 40Ji BEUIECTBA (IIPOIEHTHAsI KOHUEHTPALIKsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U MPUMEHSTh 3TH MOHITHUS NIPU ONKHCAHUU BEILIECTB U
WX IIPEBPALICHUN;

MCIIOJIB30BaTh XUMUYECKYI0 CUMBOJIUKY JIJI1 COCTaBJICHUSI (DOPMYJT BEIIECTB U YPABHEHUIN XUMUYECKUX PEAKITUH;
OMPENIENATh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHApHBIX COCIUHEHUSIX, CTEIIEHb OKUCJICHUS PJIEMEHTOB B OMHAPHBIX
COCIMHEHUSX, MPUHAJICKHOCTh BEIIECTB K OMpPEIeIEHHOMY KJIacCy COeAMHEHUM 1o GopmMyiiaM, BUJ XUMUYECKON CBSI-
31 (KOBAJICHTHAS Y MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona . . MenaeneeBa: 1€eMOHCTPHUPOBATh IOHUMAHHUE NEPUOIUIECKON 3aBU-
CUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX MOJIOKEeHUs B [lepuoauueckoli cucreme, 3aKOHOB COXPAHEHUS MACChI
BEIIECTB, MOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YUYE€HUs, 3aKOHAa ABOTapo;

OMUCHIBATh U XapaKTepu3oBaTh Ta0IMuHyr0 dhopmy Ileproanueckoit cuCTeMbl XMMUYECKUX AJIEMEHTOB: pa3jnyaTh MO-
HATUA «ThaBHasg noarpymnmna (A-rpynma)» u «nobounas noarpynna (b-rpymma)», Mansie u 60JbIIHE TTEPHUOJIBI, COOTHO-
CUTh 0003HaUEHMsI, KOTOphIe UMetoTCs B Tabmuie «Ileprnonnyeckas cuctema xumudeckux saementoB Jl. . Mennenee-
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Ba» C YHCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj siapa, oOLIee YHCIIo
JIEKTPOHOB U PACHPENEICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

® KJacCU(PHUIMPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPTaHUYECKHE BELIECTBA, XUMUUYECKUE pEaKluu (110 YUCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEILECTB, 110 TEINIOBOMY 3P (PEKTY);

® XapaKTepHu30BaTh (ONUCHIBaTh) OOLIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB, MOATBEPHK/Ias ONKCAHUE
IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKHUX PEAKLIU;

® [IPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU MTPOTEKAHUS XUMUY €-
CKUX NPEBPALIECHUN B PA3JIMYHBIX YCIOBUSX;

® BBIYUCIITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJII0 XUMHUYECKOIO 3JIEMEHTA 110
dopMyIie coeMHEHNs], MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUEThI [0 YPABHEHNUIO XUMUUYECKOHN peak-
IIUH;

® NPUMEHATH OCHOBHBIE ONEpPALMU MBICIUTEIbHON AESITENIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHHE, CUCTEMa-
TU3ALMI0, KJIACCU(UKAIUIO, BBISIBIIEHUE TPUYUHHO--CJIEICTBEHHBIX CBSI3€M — U1l U3yYEHUs CBOWCTB BEIIECTB U XUMH-
YECKHUX PEaKIIMi, ECTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS — HAOII0IEHUE, U3MEPEHHUE, MOICTUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICIEHHBIN);

e CJIE0BaTh IIPABHJIAM I10JIb30BAHMS XMMHUYECKON MOCYAOH U 1a00paTOpHBIM 000pYIOBaHUEM, A TAK)KE MPaBUIaM 00pa-
IICHUS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMU MO BBINOJHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB IO MO-
JTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (BOJOPO/Ia U KUCIOPO/1a), IPUTOTOBICHUIO PACTBOPOB C OIpeeIEHHON
MacCOBOM J10JI€ paCTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U IPOBOAUTE XMMUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO
PacTBOPOB IIEJI0YEH U KMCIOT ¢ OMOIIbIO MHIAUKATOPOB (JIakKMYyC, eHO(pTaNIeHH, METHIIOPAHK U JPYTHE).

K xoHiy oOydenus B 9 kjacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaXkaTb C()OPMHPOBAHHOCTH Y

o0yyJaroumxcsi yMEHHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSATUH: XMMHUYECKUN DJIEMEHT, aTOM, MOJEKyJa, UOH, KaTUOH, aHHOH,
IIPOCTOE BEILECTBO, CII0)KHOE BELIECTBO, BAJIEHTHOCTD, AIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl pe-
aKius, XUMHUYECKas CBsI3b, TEIUIOBOM 3 (EeKT peaklnuu, MoJib, MOJIIPHBIA 00BEM, PacTBOP, IMEKTPOIUTHI, HEAIEKTPOJIH-
ThI, 3JIEKTPOJIUTHYUECKAsT JUCCOLMAIMS, PEAKIIUU HOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOe paBHOBECHE, 0OpaTUMbIE
U HEoOpaTUMBbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, aJUIOTPONHs, aM(pOTEPHOCTh, XMMHUYECKasl CBs3b (KOBaJCHTHAsl, HOHHAs, METAJUTMUECKast ), KPUCTAILIH-
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yeckasi peméTKa, KOppo3usi METaJUIOB, CIIaBbI, CKOPOCTh XMMHUYECKOHN peakluy, IpeaeIbHO JOMyCTUMas KOHIIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHH U IPUMEHSTh 3TU MOHATHUS MPU OMHCAHUM BEIIECTB U
UX MpEeBpalICHUN;

UCITOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JIJIsl COCTaBICHUS ()OPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaKIIUi;
OTIPENETATh BaJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUUECKHUX JJIEMEHTOB B COSAMHEHUSX Pa3IMYHOTO COCTaBa, MPUHAI-
JISKHOCTH BEIIECTB K OMPEICIIEHHOMY KJIacCy COSAMHEHUN MO opMyiiaM, BUJ XUMUYECKOW CBSI3M (KOBaJIEHTHAs, NOH-
Hasl, METAJNTNYEeCKasi) B HEOPTaHUYECKUX COCTMHEHUSX, 3apsii MOHA TI0 XUMUYECKO (hopMyIie, XapakTep Cpeasl B BO-
HBIX PaCTBOpPAaX HEOPTaHUYECKUX COCTUHEHUHN, TUI KPUCTALTNYECKON peETKH KOHKPETHOTO BEIIECTRA,;

packpbiBaTh cMbicia [leprogudeckoro 3akona Jl. V1. MenneneeBa u 1eMOHCTPUPOBATh €ro MOHUMAaHKE: ONMKUCHIBATH U Xa-
pakTepu3oBaTh TabinuHyo Gopmy Ilepronnyueckoit cucTeMbl XUMUYECKUX SJIEMEHTOB: pa3iinyaTh MOHSATHUS «TJIaBHAs
noarpymmna (A-rpynmna)» u «nobounas noarpynna (b-rpyrmma)y, Mainbie ¥ 00JIbIINUE EPUOJIbI, COOTHOCUTH 0003HAYCHUS,
KOTOpBIE UMEIOTCA B MEPUOIUIECKON TAONHUIIE, C YACIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX dJie-
MEHTOB (COCTaB U 3apsj sapa, 00IIee YMCIIO SJICKTPOHOB U paclpeesieHue WX MO JIEKTPOHHBIM CI0SIM), OOBSICHATD
o0IIHe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUI B MpEeIax MajbIX MEePHOO0B U TIIaBHBIX
HOJTPYIMI ¢ y4ETOM CTPOCHHUS UX aTOMOB;

KIACCU(PUITMPOBATH XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKUE BEIECTBA, XMMHUECKHE PeaKIHu (IO YUCITY U COCTaBY
YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(P(EKTy, MO0 MU3MEHEHUIO CTENEHEW OKHUCICHHUS XMMHUYECKUX dJie-
MEHTOB);

XapaKTepu30BaTh (OMUCKHIBATh) 00IIME U crenupuiIeckie XUMUYECKUE CBOMCTBA MPOCTBIX M CIOXKHBIX BEILECTB, MOJ-
TBEpIKJ1asi OMMCaHNE TIPUMEPaMH MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINH;
COCTaBJISATh YPABHEHUS DJIEKTPOJIUTUYECKOW TUCCOLMALMU KUCIOT, IIEJI0YEN U COJIEH, MOJHBIE U COKPAILIEHHBIE YpaB-
HEHUS peaKInii HOHHOTO 0OMEHa, ypaBHEHUS PEaKIIfii, MOATBEPKAAIOIINX CYIIIECTBOBAHNE TEHETUYECKOM CBSI3U MEXKITY
BEIIECTBAMH PA3JIMYHBIX KJIACCOB,

pacKpbIBaTh CYLUTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi TOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO OajaHca
ATHUX PEaKIUM;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTU MPOTEKAHUSI XUMUYECKUX MpeBpa-
IICHUI B Pa3IMYHBIX YCIOBHSIX;
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BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO OO0 XUMUYECKOIO 3JIEMEHTA IO
(dopMyJie COeMHEHNS, MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI [0 YPABHEHNIO XUMUUYECKON peak-
IIUH;

co0JII01aTh MpaBUIIa MOJIb30BAHUS XUMUUYECKON NOCYA0M U 1a00paTOpHBIM 000pYyI0BaHUEM, a TaKXKe MpaBuia oOparie-
HUS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKUHUSAMM MO BBITOJIHEHHUIO JAOOPATOPHBIX XUMUYECKHUX OMBITOB I10 MOJIyYe-
HUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIIEKHUCIOro ra3a);

MPOBOJUThH PEAKIMH, MOATBEPKIAIOIINE KaYECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM
XJopua-, OpoMua-, HOaUI-, KapOoHaT-, pocdaT-, CUIMKAT-, CyJIb(aT-, THAPOKCUI-UOHBI, KATUOHBI AMMOHHSI U HOHBI
U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEpPallMi MBICIUTEIbHON JESTEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE, 0000IIeHHE, CUCTEMa-
TU3AaLIMI0, BBIABIIEHUE TPUUMHHO-CIIECTBEHHBIX CBSI3€H — JUIsl U3yUYEHUsI CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIHM, ec-
TECTBEHHO-HAy4YHbIE METO/Ibl IO3HAHUSI — HAOIIOIEHNE, U3MEPEHUE, MOICIMPOBAaHUE, SIKCIIEPUMEHT (peabHbIA U MBbIC-
JICHHBIN).
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TemaTnueckoe IJIAHUPOBAHUE 8 kiace

No i/mHanmenoBanue pasnena, |OOmee KoimuecTBO 4acoB, OTBEICHHBIX Ha
TEMBI KOJIMUECTBO
qacOB IIPOCKTHYIO U
KOHTPOJIBHBIC IMPAKTHYCCKHUC M CCIICIOBATEIBCKYIO
paboTHI paboTHI NeSATEIbHOCTD
1
1 [lepBOHayYabHbBIC 20 1 2
XUMHUYECKHAEC TOHATHSA
1
Baxnenmue npeacraBuTe-
2 T HEOPTaHUYECKUX BE- 18 1 3
miectB. KonmuecTBeHHBIC
OTHOIIICHUS B XUMUH
(OCHOBHBIC KJIaCCHI 1
3 HEOPTaHUYECKUX 10 1 1
COCJIMHCHU I
[leppoanyeckuii  3aKOH U
A [Iepuoanyeckas cucrema 8

XUMHUYECKHUX DJIEMEHTOB [].
. MenpaeneeBa u CTpOCHUE

aToMa
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XuMudaeckast cBsi3b. OKuc-
JIUTEJILHO-
BOCCTAaHOBUTEIIHHBIC PEaK-
1885051
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KAJIEHJAAPHO — TEMATUYECKOE INTAHUPOBAHHUE

n/n [lepBoHauyajibHbIE XUMHYECKHE OHATHSA KoauvecTBo Jara
YPOKOB IJIAH dakr.

20
1 [Ipenmer xumun. Posib XMMHM B KU3HU YEJIOBEKA 1
2 MeToapl N3yYCHNUS XUMHAH 1
3 ArperaTHple COCTOSIHHSI BEIIIECTB 1
4 [TpakTuueckas padota 1 1
5 Du3NYECKHE SIBJICHUS B XUMUU 1
6 [Ipaktuueckas pabota 2 (a"asor padotsl «OUncTKa MOBAPEHHOM CO- 1

TIND)

7 ATOMHO-MOJIEKYJISIPHOE YYeHHE. XUMHUYECKUE DIIEMEHTHI 1
8 3HaKN XUMHUYECKHX DJIEMEHTOB. 1
9 ITepuonuueckas Tabnuia xumudeckux saeMenToB J[. U.Menneneena. 1
10 Xumuueckne GopMyIibl 1
11 Xumuueckue GopMyIibl 1
12 BanentHocTh 1
13 BanentHocTh 1
14 Xumunueckne peakunu. [Ipr3Haku U ycIioBHsI X POTEKAHUS 1
15 3aKOH COXpaHEHUsI MacChl BEIIECTB. 1
16 XVWMHYECKUE YPAaBHEHHUS 1
17 THUNBI XUMUYECKUX PEaKIU 1
18 THUNBI XUMUYECKUX PEAKIAMN 1
19 IToBTOpenue u 06001eHne Tembl. [10AroTOBKa K KOHTPOJIBHON paboTe 1
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20 KonTponbhast pabota 1 «HauanbHble MOHATHS U 3aKOHBI XUMHID) 1
Ba:xHeiimue npeacTaBuTe/ I HeOpraHmveckux BemecTn. Koaunye- 18
CTBEHHbIE OTHOIIIEHHS] B XHMUH
21 Bo3ayx u ero cocran 1
22 Kucnopon 1
23 [IpakTnueckas pabora 3 1
24 Oxcuipl 1
25 Bonaopon 1
26 [IpakTuueckas padota 4 1
27 Kucnotsl 1
28 Comu 1
29 KonnuecTBo BemecTsa 1
30 MousipHas Macca 1
31 MoutsipHbIi 00BEM Ta3000pa3HBIX BEIIECTB 1
32 Pacuétsl 10 XMMUYECKUM YPABHEHUSIM 1
33 Pacuétsl 10 XMMUYECKUM YPaBHEHHUSIM 1
34 Bona. OcHoBaHus 1
35 PacTtBopbl. MaccoBast 10Jis1 paCTBOPEHHOTO BEIIECTBA 1
36 ITpaxkTrueckas padota 5 1
37 O0600uieHue 1 cuctemMaTu3anus 3HaHui 1o TeMe «BaxkHelme npe- 1
CTaBUTEIU HEOPraHMYECKUX BemiecTB. KomnuecTBeHHbIE OTHOIICHUS B
XUMUN)
38 KontponbHas paborta o teme «Bakneiime npeacTaBuTe I HEOPTaHu- 1
yeckux BeniecTB. KonmuecTBeHHbIC OTHOIIEHUS B XUMU
OCHOBHBIE KJIACChI HCOPTraHUYECKUX COeAMHEHUI 10
39 OKcupl: KaaccuuKkaius 1 CBOMCTBA 1
40 OcHoBaHusl: KiaccuduKausi CBONCTBa 1
41 Kucnotsl: knaccudukaiys 1 CBOMcTBa 1
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42 Kucnotsr: knaccudukaiys 1 CBONCTBa 1
43 Conu: knaccudukaius ¥ CBONCTBA 1
44 Conu: knaccudukalus ¥ CBONCTBA 1
45 ['eneTnyeckasi CBA3b MEXKIY KJIACCAMU HEOPTaHUYECKUX BEIIECTB 1
46 [TpakTrueckas padota 6 1
47 O06o001meHne u cucTemMaTu3anus 3HaHu# 1o TeMe « OCHOBHBIC KJIacChI 1
HEOPraHNUYECKUX COCTUHECHUIN
48 KontposnbHas pabota o teme « OCHOBHBIE KIJIACChl HEOPTaHUYECKHUX 1
COCJIMHEHUI)
IHepuoanueckuiit 3axkoH u Ilepuoanueckass cucreMa XUMUYECKUX 8
3jieMeHTOB /I. M. MeHje/ieeBa U CTPOCHHE aTOMA
49 EcTtecTBeHHbIE cCeMENCTBA XUMUYECKUX 2JIEMEHTOB. AM(OTEPHOCTD 1
50 Otkpsitue /. . MenneneeBsiM lleprnonnueckoro 3akoHa 1
51 OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB. 1
52 CtpocHue 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX DJICMEHTOB 1
NoNe1-20 B Tabmutie 1. 1. Menneneena.
53 ITepunoanyeckuii 3akon J[. 1. MeHieneeBa u CTpoeHUE aToMa 1
54 XapakTepucTuKa XUMHUYECKOT0 JIEeMEHTa Ha OCHOBAHUU €T0 MOJI0XKe- 1
Hus B [lepyonnyeckoit cucreme
55 XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA HA OCHOBAHHUH €0 MOJIOKE- 1
Hus B [lepuoanueckon cucreme
56 3nauenue [lepuonnueckoro 3akoHa u llepuoanueckoi CUCTEMBI XUMU- 1
yeckux dyeMeHToB J[. I.Menpaeneena
Xumnyeckasi CBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PeaKIIUH 8
S57 HNonnas xumMmuyeckas CBs3b 1
58 KoBasieHTHas xumuyeckas CBSA3b 1
59 KoBasieHTHas nosisipHasi XuMHU4YecKasi CBS3b 1
60 Mertannuyeckas XUMUYECKas CBSI3b 1
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61 CreneHb OKHCICHUS 1
62 OKHUCIUTEILHO-BOCCTAHOBUTEIIHHBIC PEAKITUU 1
63 O6o061IeHre U cucTeMaTr3anus 3HaHui 1o TemaM «Ileprognyeckuii 1
3aKkoH U [lepuonnyeckas cucrema XuMuueckux 3yeMeHToB .M. Men-
neneeBa u cTpoeHue aroMa» U «CtpoeHue BeecTBa. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUI)
64 KontposnbHas padorta o remam «llepuoanueckuii 3akon u [lepuoanye- 1
CKasl cUCTeMa XUMUYeCKuX 31eMeHTOB [[.M. MeHneneeBa u ctpoeHue
atoma» u «CtpoeHue BemiecTBa. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbBIC
peaKIum
65-68 IToBTOpenue — 4 4.
TemaTnuyeckoe MIaHMpoBaHue Kypca 8 kiacca
(2 u B Hemeni0, Bcero 68 4, u3 HUX 4 4 — MOBTOPEHME)
Homep OcHOBHOE co/iep:KaHue YPOKa XapakTepuCTHKA OCHOBHBIX BHI0B AeAATEJIbHOCTH
a Tema ypoxa oOyuaromuxcs (Ha ypoBHe y4eOHbIX JIeliCTBHIA)
smara
8 ki1ace
IlepBoHavajibHbIe XUMUUYECKHE MOHATUSA (20 4)
1 [[Ipenmer xumwuu. Tena u BemectBa. CBONCTBA BEIIECTB. ObvscHAMb, YTO TPEIMETOM U3YUEHUS XUMUU

Poir xumun B

KHU3HH 4YCJIIOBCKaA

¢dusnueckre CBOMCTBA BEIIECTB. MaTepuabl U

MAaTCPHUATTOBCACHHAC. Ponp xumuu B ZKHN3HHU

coBpeMeHHOro oodmecTBa. OTHOIIEHHE 00IIecTBa

ABJIAIOTCA BEIICCTBA, UX CBOMCTBA U UX IIpcBpalic-

Paznuuams Tena n BCIICCTBA, BCIICCTBA U MAaTC-

Yemanasnusamo IMPUINHHO-CJIICACTBCHHBIC




XUMHH: XeMopuius 1 xeMopoOousi.
Jemoncrpanun. Kosekuus Matepruaios U

13 HUX.

JlabopatopHbie onbIThI. 1. O3HaKOMIIEHUE C
KOJUJIEKLMEH J1abopaTOPHOU MOCY b
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MCIKIY CBOMCTBaAMH BCIICCTB N UX IPUMCHCHHUCM
Xapaxmepmoeamb IMOJIOKUTCIIbHYIO U

POJIb XUMHUU B )KU3HH COBPEMEHHOTO 00IIECTBA.
Apeymenmupoeams CBOE OTHOIICHHE K XeMO(H-

xeMo(hoOuHu.

MGTOI[I)I HN3YyUCHUA

XUMHHU

Metobl n3ydeHus xumun. HaGmoaenue. Dkcrie-
MoaenupoBanue. Mojenu MarepuaibHbIe U 3HA-

NI CUMBOJIBHBIC.

Xapakxmepuzoeéams OCHOBHBIE METOJIbI HM3yUCHUS

€CTECTBEHHO-HAYYHBIX JUCIUILIINH.
[ Ipusooums IpuMEpPH MATEPUAIBHBIX 1 3HAKOBBIX

JlemoHcTpamuu. Mojenu, HCII0JIb3yeMbIe Ha
ypokax ¢u3uku, ononoruu u reorpapun. O0bEM-
HBIC U IIIAPOCTEPKHEBBIC MOJICTTH HEKOTOPBIX XHU-
MHUYECKHUX BeliecTB. MoJien KpUCTAITNYSCKIX
pELETOK

CUMBOJIBHBIX MOJIETICH, NCIOJIb3YEMBIX Ha YPOKax
¢bu3uku, 6uoaoruu u reorpadum.

Cobupams 00BEMHBIE U IAPOCTEPIKHEBBIE MOJIEITH
HEKOTOPBIX XUMUYECKHIX BEIICCTB




29

ArperatHbie ['a3bl. XKunkoctu. TBEpable BemecTBa. B3anmusie|Paziuuams TpU arperaTHbIX COCTOSIHUS BEIIECTBA.
COCTOSIHUS nepexoAbl MEXJy arperaTHbIMH COCTOSIHUSI- |Ycmanaenusams B3aUMOCBSI3U MEXKIAY HUMU Ha OC-
BEILIECTB MU HOBE B3aMMHBIX NIEPEXO0B.
BEIIECTBA: BO3rOHKA (cyOnmuManus) u aecyonu- |Munrocmpupoeams 3T IEPEX0Abl IPUMEPAMH.
Mallusi, KOHJEHCAIUs U UCTIapeHHe, KpUCTAIUTU-  |Habiro0ams XUMUUECKUI SKCIEPUMEHT U Oenamb
3a1ysl U MJIaBJICHHUE. BBIBOJ/IbI HA OCHOBE HAOJIOICHUN
JlemoncTpanuu. Cobupanue npudopa ajs noiy-
YeHUS Ta3a U IPOBEPKA €ro Ha FepMETHYHOCTb.
Bo3ronka cyxoro JjipJa, 10Ja Wik HaTaJIuHa.
ArperaTHble COCTOSTHUS BOJBI.
JlabopaTropHble onbIThI. 2. [IpoBepka npudopa
TSI IOJTyYEHUS Fa30B HA TEPMETUYHOCTh
[IpakTuyeckas [3HAKOMCTBO € JJAOOPATOPHBIM 000pyAOBaHUEM. |[Pabomams ¢ 1ab0opaTopHBIM 000PYy1I0BaHUEM U Ha-
pabora 1 [IpaBuna TeXHUKU 6€30MACHOCTHU MPU pabOTe B [FpeBaTEIbHBIMU MTPUOOpPAMU B COOTBETCTBHHU C Ipa-

kaOuHere xumuu. Hexkotopsie Buabl padboT. O0-
Hapy>XKCHHE MTPOyKTOB ropeHUs mapaduHa u
BJIMSTHHE BO3/IyXa Ha TOPEHUE CBEUU

BUJIAMH TEXHUKHU 0€30MaCHOCTH.

\Bvinonnsame IPpOCTEHIITE MAHUITYJIAIINU C JJabopa-
TOPHBIM 000PY/IOBAHHEM: C JJa0OPATOPHBIM IIITATH-
BOM, CO CHUPTOBKOM
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JlomanrHui
AKCIIEpUMEHT 1

HaGnronenue 3a ropsieit cBedoin duzndeckue
SIBJICHUS [IPU TOpeHnH cBeuu. CTpoeHue mIaMeHu
CBEYU

BivsHue Bo3ayxa Ha TOPEHHUE CBeUU

Boinonnams 0e30macHbIC B TOMAIIHUX YCIOBHIX
HKCIIEPUMEHTEHI, IPOBOIUTH HAOIIOACHHS 32 TOPEHU-
€M CBEUH

Ogopmasims OTYET O MPOJIETAaHHON paboTe ¢ HC-
MOJIb30BAHHUEM PYCCKOTO SI3bIKA U SI3bIKA XUMHUHU

Ddusnueckue
SIBJIEHUS B XUMHH

dusnueckue sABICHUSA. YUCThIE BEIIECTBA U CMe-
cu. ['oMorenHele u rereporeHHsle cmecu. Cmecu
razoo0passble, xujakue u TBEpAbIE. CrocoObI
pa3JesieHusl cMecei: MeperoHKa, WA JUCTHILIA-
1, OTCTauBaHue, QUIbTPOBAHUE, KpUCTAIIN3a-
usi UM BblapuBanue. Xpomatorpadus. [Ipu-
MEHEHUE ATUX CIOCOOOB B J1aOOPATOPHOM Mpak-
TUKE, Ha TIPOU3BOJICTBE U B OBITY.
JlemoncTrpauumn. PazneneHune nByxX HeCMeNn-
BAIOIIMXCA KUAKOCTEN ¢ TOMOLIBIO JEIUTEIbHON
BOPOHKH. JIUCTHILIATOP U ero padoTa. Y CTaHOBKA
U1t puibTpoBaHusa U €€ paborta. YcTaHOBKA ISt
BbINIapuBaHus U €€ padota. Koynekuusi ObITOBBIX
npuOoOpoB  aid  (QUWIBTPOBAHUS  BO3yXa.
Pa3nieneHue Kpacsiero BemiecTsa ¢uomacTtepa ¢
MOMOIIBI0 OyMa)XHOM XpoMartorpaduu

Paznuuams Guzndeckue U XUMUYECKUE SBIICHUS,
YUCTBIC BEIIECTBA U CMECH.

Knaccuguyuposamsv cMecH.

[ Ipusooums IpuMeEpPBI CMecel Pa3IMYHOIO arperat-
HOT'O COCTOSIHUS.

Yemanasnusames IpUUNHHO-CIEICTBEHHBIE CBSI3U
MeXTy GU3UIECKUMU CBOMCTBAMU BEIIIECTB CMECH U
croco0aMu ux paszaenenus. Pasiuyams ux,
onucvLIBAMb U XapaKxmepuso8ams MPaKTHIECKOE
3HAYCHUE.




31

JlabopaTopHble onbIThI. 3. O3HaKOMIIEHHE C

MUHEpaJaMu, 00pa3yIOUIMMH TPAHHUT.

4. IIpurotoBieHne reTepOreHHON CMe- MOPOIITKO
cu B

CEepBI U JKelle3a U X Pa3JeIICHHUE

[[pakTHueckas

pabota 2 (aHanor
paboThl «OuncTKa

AHaJIN3 MOYBEI

\Pabomamb ¢ 1abOpaTOpHBIM 000PYAOBaHUEM U

HarpeBaTelIbHbIMU TPUOOPaMU B COOTBETCTBHHU C
paBUIaMHU TEXHUKHU O0€30MaCHOCTH.

[MOBapPEHHOMN \Bvinonnsame npocTeiiiie npuémMbl oOpalleHusl ¢ ja-
COJIN») OOpaTOpHBIM O0OpPYAOBAHHEM: BOPOHKOH, (PHUIIBT-
POM, CIUPTOBKOM.
\Habarooams 3a CBOMCTBAMHU BEIIECTB U SIBJICHUSIMU,
[IPOUCXOJAILMMHU C BELICCTBAMM.
Onucvigams XUMUYECKHN SKCIEPUMEHT C MOMOILBIO
PyccKoro (pOAHOrO) sI3bIKa U SI3bIKa XUMUHU.
/[enamb BBIBOABI 10 pe3yJbTaTaM IMPOBEAEHHOTO
DKCIIEPUMEHTA
ATOMHO- XUMHAYECKUE JIEMEHTBI. ATOMBI U MOJIEKYJIBI. Ob0vscHaAmMb, 9TO TAKOS XUMHUYSCKHUM DJICMEHT, aTOM,
MOJIEKYJIIPHOE Y CJI0’KHBIE BEIIECTBA. AJUIOTPOIUS HA TPUMEPE MOJIEKYJIa, ATIOTPOIHS], HOHBI.
Y4YCHHUE. KkuCciaoposia. OCHOBHBIE  TIOJIOKEHUS AaTOMHO- Paznuuame TPOCTHIC M CIIOKHBIC BEIICCTBA, BEIICCT-
XUMHAYECKUE MONICKYIISIDHOT  yyenns.  Moupl.  BEIIECTB osexyasapHOTro U HEMONEKYISPHOTO CTPOCHHS.
>JEMEHTEI MOJIEKYJIAPHOTO M HEMOIEKYJISAPHOTO CTpoeHus. |- CMAHABNUEaMb IPUIMHHO-CIIEACTBEHHbIC CBA3H

NENLTIN
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JleMoHcTpanuu. MoJenu autOTpONHBIX MOAM-
dbukanuii yriepona u cepsl. [lonyyenue ozona

COCTAaBOM MOJIEKYJ U CBOMCTBAMHU AJIJIOTPOITHBIX MO-
nuuKami Kucaopoaa.

Dopmynuposams OCHOBHBIE TIOJIOKEHHSI aTOMHO-
MOJIEKYJISIPHOTO YYEHUS

8-9

3HAKH XUMHYECKHUX
DJICMEHTOB.
[lepronnyeckas
Ta0InIIa
XUMHUYCCKUX
hinemeHToB []. U.

Menpaeneena.

3HAKM  (CHMBOJIBI) XHWMHYECKHUX DJIEMEHTOB.
NHdpopmarus, KOTOPYIO HECYT 3HAKM XUMHUYE-

AIIEMEHTOB. DTUMOJIOTHS HA3BAHUI HEKOTOPBIX
XUMUYECKUX AJIEMEHTOB. [lepuoanueckas

xuMHu4eckux  anemenTtoB  JI. M. Menpgenee-
KOPOTKOIIEPUOIHBIN u JUTUHHOTIEPUOHBIN

[lepuonbl u rpynmnsl. ['1aBHas u nmoOo4Hast MOJ-
rpynnsl Wi A- u b-rpynmel. OTHOcHTENbHAs
aTOMHas Macca.

JlemoncTpanuu. [loprpeTs 1. 4. bepuenunyca u
J[. 1. MenneneeBa. KopoTkonmepuomHsli  u
JUIMHHONIEPUOAHBIN BapuaHThl [lepunoaunye-
CKOU

cucteMsbl /. 1. Menneneena

\Hazvieams 1 3anucviéams 3HaKM XUMHYECKHX 3JIe-
Xapaxmepuzosams MH(HOPMAILINIO, KOTOPYIO HECYT

XUMUYECKUX DJIEMEHTOB.
Onucvigéamsv CTPYKTYpy TaOIUIBI XUMUYECKHX DJIe-

J1. 1. Menpeneena.
Ob6vsicHamb STAMOJIOTHYECKHE Havajla Ha3BaHUU

XUMUYECKUX DJIEMEHTOB U UX OTJICIBHBIX TPYMII.
\Paznuyames KOPOTKONIEPUOIHBIN U JJTMHHOTIEPUO,T-
HblM BapuaHThl [lepuoanyeckoit cucremsl . U.
MenzeneeBa
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10-11 Xumuueckue Xumuueckue Gopmyinsl. Uuaexcel u koapbunu-Omobpasxcams COCTaB BEIIECTB C TOMOIIBIO0 XUMHU-
bopmybl eHThl. OTHOCHUTENIbHAsE MOJIEKYJIIpHas Macca.decKux Gopmy.
MaccoBast A0 XUMUYECKOTr0 AJIEeMEeHTa B coeu-Pasiuyams NHACKCH U KO3()PUIIUEHTHI.
HEHUHU. Nudopmarus, KOTOPYIO HecyT{Haxo0ums OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO Maccy
XUMUYecKue (HopMyIbl BEIECTBA U MACCOBYIO JOJII0 XUMUYECKOTO AJIeMEHTa
B COCIMHCHUH.
Tpanciuposams wHGOPMAIUIO, KOTOPYIO HECYT
XUMUYECKUE (DOPMYJIbI
12-13 BanenTtHOCTD BanentHocTh. CTpyKTypHBIE Xumnueckue|(OO6vAcHAmMb, YTO TAKOE BAJICHTHOCTb.

DJIEMEHTHI C MOCTOSSHHON U HCpGMCHHOﬁ BaJICHT-

BbiBOJ (DOpMYIIBI COEIMHEHMS IO BaJIEHTHOCTH
OnpeneneHne BAJIEHTHOCTH XHMHMYECKOTO DJIe-

dbopmynie BelecTna. Ha3BaHU

o

COCI[I/IHCHI/H\/'I, COCTOAIMUX U3 IBYX XUMHUYCCKHUX

SJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB.
JlemoncTpanun. KoHcTpynpoBaHue

1aPOCTEPIKHEBBIX MOJIEIIEH
MOJIEKYJI

[ lonumams OTpaKEHHE MOPSAIKA COETUHEHNS aTOMOB
MOJIEKYJIaX BEIIECTB OCPEICTBOM CTPYKTYPHBIX
Ymems cocmasnsams GopMynbl COETMHEHH 110

BAaJICHTHOCTH U onpeaeﬂﬂmb BAJICHTHOCTH 2JICMCHTA

no ¢hopmyJie ero COeTMHEHUs
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14 Xumuyeckue pe- |[XUMHUECKHE peakuu. PeareHTsl U NpoaAyKThl | Xapakmepuzosams XUMUUECKYIO PEAKIUIO U €€ yua-
axkuuu. [Ipuznaku [peakuuu. [Ipu3Haku XUMHUECKUX pEaklUid. YC- (CTHUKOB (peareHThl U MPOIYKThI peakiun). Onucsl-
U yCIIOBHS UX MPO- JIOBHS UX MPOTEKAHUS U MpeKpalieHus. Peakunn |gams NpU3HAaKU U yCIOBUS TEUEHUS XUMHUYECKUX peE-
TEKaHUS rOpeHHs. DK30TEPMUYECKUE U SHAOTEPMHUUECKUE [AKIIUI.
peakuuu. lemoncrpanuu. Annapat Kunna. Pas- |Paziuuams 5K30TEpMHUYECKHAE U SHTOTEPMUYECKUE
NoKeHHEe OuxpomMara aMMOHUS. ['opeHue cepbl U [peaKIMH.
MarHyueBOU JICHTBHI. CoomHocumsb peakuuu TOPeHUst U IK30TEPMUYE-
JlabopaTopHbIe onbIThI. 5. B3anmopaerncTaue CKHE PEAKIINH.
PacTBOPOB XJIOPUIOB U MOAUIOB KaJlUs C pacTBO- [Habarodams M onucul8ams XUAMUYECKUN SKCTIEPU-
poM HUTpaTa cepedpa. 6. [lonyueHue rupoKcria MEHT C IIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bI-
Menu(Il) u ero B3auMoAeCTBHE C CEPHOU KUCIIO- [Ka XUMUHU
TOU.
7. BzanmonencTBue pacTBopa CoMIbl C KUCIOTON
15-16 3akoH coxpaHeHus 3aKOH COXPAHEHHSI MacChl BEIIECTB. XUMUUYECKUe|Popmyauposams 3aKOH COXPAHEHHUS MaCChl BEIIECTB.
Macchl BelIeCTB.  [ypaBHeHUs. (CocCTaBleHUE XUMUYECKUX YypaBHe-Cocmasisimb Ha €0 OCHOBE XUMUYECKUE YPAaBHEHUS.
XUMHYECKUE Huii. UupopMmanus, KoTopyro HecET xumudeckoe|lpanciuposams THHOPMAIINIO, KOTOPYIO HECYT XU-
ypaBHEHUS ypaBHeHue. Jlemoncrpauuu. Iloptperst M. B.Muueckue ypaBHEHUS.

JlomonocoBa u A. JI. JIaBya3se.
docthopa.  OmnbITHI,

WUTIOCTPUPYIOIUE 3aKOH COXPAaHEHUs MacChl

BEILICCTB.

JIaGopaTopHblie onbIThl. 8. [IpoBepka 3akoHa

COXpaHEHMS MacChl BEIIECTB Ha  MpUMEpe

B3aNMOJEUCTBUS MIEJIOUN U KUCIIOTHIL. 9.

TTnnapoanra

I'openue

DKCIEPUMEHTAIBHO 100MEepHcOams CIIPaBeIIN-
BOCTh 3aKOHA COXPAaHEHHMSI MacChl BEIIECTB
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3aKOHA COXPAHCHMSI MAacCChl BEIIECTB HA MPUMEPE
B3auMOJIeHCcTBUS MIENoun 1 comu xxene3a(lll)

17-18

Tunbpl XUMHYECKUX
peaKumit

Krnaccudukanys XUMAYECKUX PEaKkiuil Mo cocra-
BY U UWCIy PEarcecHTOB U MPOAYKTOB. THIBI XU-
MUYECKUX peakuuii. Peakuun COCIUHEHUS,
pa3iIoXKEeHuUs,
3aMmelieHust 1 ooMeHa. Karanm3aTtopbl U KaTaius.
JemoncTpanun. ['openue dochopa, pactBope-
HUE MPOAYKTAa FOPEHUS B BOAE U HCCIIECIOBAHHE
MOJIYYEHHOTO pPAacTBOpa JIAaKMycoM. Bzaumoneit-
CTBUE COJITHOM KHUCJIOTHI C HMHKOM. [lomydeHue
ruapokcuna meau(Il) u ero pasznoxkeHue nmpu Ha-
rpPEBaHUM.
JlabopaTopubie onbiThbl. 10. Pasnoxenue mne-
POKCHJa BOJOPOAA C MOMOIIBIO OKCHJIA MapraH-
na(l'y).
11. 3amernieHue xeae30M MeId B METHOM KYIIO-

Knaccugpuyuposams XuMU4eCKUe peakluu 1o Mpu-
3HAKY YHCJia ¥ COCTaBa PeareHTOB U MPOJAYKTOB.
Xapaxmepuzoeams poib KaTaanu3aTopa B MPOTEKa-
HUU XUMUYECKOU PEaKIIiH.

Habarwooams u onucvléams XUMUYECKHUM SKCTIEPH-
MEHT C TTIOMOIIBI0 PYCCKOTO (POAHOTO) A3bIKA U SI3bI-
Ka XHMUH

19

[loBTOpEHNE N
000011IeHNE TEMBI.
[Toaroroska k
KOHTPOJIbHOM pa-
oote

TecTtupoBaHue, pemieHne 3a7a4 U BBIIIOJIHEHHE
YIPaKHEHUU 110 TEME
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o0 [KoHTposbHas 1 «HadanpHbIC TOHITHS U 3aKOHBI XMW
ﬂQﬁf\’T‘Q
BaxxHeilline npeacraBuTe] i Heoprannyeckux semects. KoinuecrBeHHble OTHOIIEHUs B XuMuu (18 4)
21 |Bo3nyx u ero CocraB Bo31yXAa. Xapaxmepuzosams 00BEMHYIO OO KOMIIOHEHTA
COCTaB [Tonstre 00 06bEMHOI 10J1e () KOMIIOHEHTa MPUPOIHON Ia30BON CMECH, KaK BO3IyX, U pacCyu-
[IPUPOJTHON ra30BOM CMECH - BO3/1yXa e€ 1o 00bEMY ITOM CMECH.
Pacuetr 00bEMa KOMIIOHEHTA Tra30BOM cMecu o |Onucvieams 0OBEMHBINA COCTaB aTMOCHEPHOTO BO3-
00bEMHOI1 1071€ U HA0OOPOT. NOHUMAamMb 3HAYCHUE TTOCTOSHCTBA 3TOT0 COCTaBA JJIsl
JlemoHcTpanuu. OnpenencHue coaepKaHus 3/10pOBBSI
B BO3IyXE.
22 Kucnopon Kucnopoa. O30n. [Tonyuenne kucnopoaa. Co- Xapaxmepuzosams 030H, KaK aJuIOTPOIHYIO MOJIU-

Y PacCIO3HABAaHUE KUCIOPOAA. XUMUYECKUE CBOM-
KHCJIOpOAA: B3aUMOJEHCTBUE C METAJUIAMM,
HEMETAJIJIAMU U CJI0KHBIMHU BelecTBaMu. [Ipu-
Kkuciopoaa. KpyroBopot kuciopoia B mpupoze.
JlemoncTpauum. [lonyuenne kucnopona
[IEpMaHraHaTa Kajiisl ¥ IEPOKCUIA BOIOPOAA.
Cobupanrie METOJIOM BBITECHEHHUSI BO3AyXa U BO-
Pacrnio3znaBanue kuciopona. I'openne maruus,

Y151, cepbl U hochopa B KUCIOPOIe

KHCIIOPO/JIa.

Onucvieams GU3NIECKUE U XUMUYECKHE CBONCTBA,
MOJydYeHUE ¥ MPUMEHEHHUE KUCIOPO/Ia C UCTIOIb30-
PYCCKOTO (POAHOTO) SI3bIKA M SI3bIKA XUMUH.
Ycemanasnueams TPUIMHHO-CIICACTBECHHBIE CBSI3U
(bu3MUeCKUMU CBOMCTBAMHU KHCJIOPOJIa U ClIocoOamMu
coOupaHus.

I Iposooumy, Hab00amsb N ONUCLIBAMb XUMUYECKHMA
DKCIIEPUMEHT TI0 TIOJIYYCHHUIO, COOMPAHHUIO W PacCIo-

3HABAHHUIO KHUCJIOpOAa C COOJIOJICHHEM IPaBUJl TEX-
HUKWA 0€30MaCHOCTH
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23

[[pakTrueckas
paboTa 3

[Tonmy4yenne, coOMpaHue U paCiO3HABAHUE KHCIIO-
pona

Pabomamsb ¢ n1abopaTopHbBIM 000PYJOBAaHHEM U Ha-
rpeBaTeIbHBIMA IPUOOpPAMH B COOTBETCTBUU C IIpa-
BUJIAMU TEXHUKU O€30MaCHOCTH.

Bvinoansame npocTeiinie npuémMbl oOpalleHust ¢ jia-
OopaTopHBIM 000pYyAOBaHUEM: COOUPATH IPUOOP IS
MOJIYYEHHS Ta30B, IPOBEPSITH €r0 HA T€PMETUYHOCTD
Y WCIIOJIb30BaTh ISl HOJIYYEHUSI KUCIOPOa.
Cobupamsb KUCIOPOA METOJIOM BBITECHEHUSI BO3/1yXa
U pacno3Hasams €ro.

\Habno0amob 3a CBOMCTBAMH BCIIECTB M SBICHUSIMHU,
MPOUCXOJISAIIMMHU C BEIIECTBAMH.

Onucvieams XUMAYECKAN SKCIIEPUMEHT C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3bIKAa U
SI3BIKA XMMUH.

Cocmasnams OTYET TO pe3ysbTaTaM IMPOBEICHHOTO
HKCIIEPUMEHTA

24

OKcUuObI

Oxkcuapl. OOpa3oBaHre Ha3BAHUIM OKCUJIOB O UX

dbopmynam. CoctaBiieHre GopMys OKCUJIOB MO UX
Ha3BaHUAM. [IpeacTaBUTeN OKCUIOB: BOJIA U yT-

JIEKWCIIBIN Ta3, HeralmeéHas u3Bects. JleMoHcTpa-

nuu. Koyuiekiust okcugoB

Bvloensamy CyleCTBEHHBIE TPU3HAKHA OKCHUJIOB.
/[asamb Ha3BaHUs OKCUIOB 10 UX popmynam. Co-
cmaenamos HOPMYIBI OKCHIOB IO UX Ha3BaHUSAM. Xa-
paxmepu3zo6ams TaKUX MPEACTABUTEIIEH OKCHIOB,
KaK BOJA, YTJIEKHUCIIbII ra3 1 HerauéHasi U3BeCThb
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JlabopaTropHblii onbIT. 12. [TomyTHEHHE HU3BECT-
KOBOM BOJIbI IIPU MPOMYCKAHUU YTIEKUCIOTO Ta3a
25 Boaopon Bonopoa B npupoje. Pusznueckue U xumuueckue Xapakmepuzoeams cOCTaB MOJIEKYJIbI, u
CBOMCTBa BOJOPO/IA, €r0 MOJTYyYEHUE U IPUMEHE- | XMMUYECKHE CBOWCTBA, MOTYYECHUE U IPUMEHEHHE
JlemoncTpauuu. [lonyyenue, coOupanue u BOJIOpOJA.
pacno3HaBaHue BoJopoza. ['openne Bogopoaa. Ycemanaenusams NpUUNHHO-CIIEICTBEHHBIE CBA3U
Bsaumoneiicteue Bogopoaa ¢ okcunom menu(Il). | puznueckumu cBoiictBamMu U ciocodamu coOrnpaHust
JIabopaTopHBIii ONBIT. BOJIOPOJIa, MEXKIY XUMUYECKUMH CBOWCTBAMM H €T0
13. ITosyueHnune BOIOpOJa B3aMMOIEHCTBHEM [PUMCHCHHEM.
COJITHOM KUCJIOTBI Ilposooums, Habarooame 1 onucvléams XUMUIECCKUAN
DKCIIEPUMEHT [0  IOJYYEHHUIO, COOUpaHUI0 U
pPacno3HaBaHUIO BOJIOPOJIA C COOTIOEHUEM IPABUI
TEXHUKH 0€30MaCHOCTH.
26 [IpakTuueckas [loy4yenue, coOupanue u pacrio3HaBaHue BoJio- |[Pabomamse ¢ 1a00paTopHBIM 000PYyI0BaHUEM U
pabora 4. HarpeBaTesIbHbIMU IPUOOpPaMHu B COOTBETCTBUM €
paBUIaMU TEXHUKU 0€30MacHOCTH.
Bvinoainsams poCcTEeHIve MPUEMbI 00pallieHus c
71a00paTOpHBIM 000pyAOBaHUEM: COOUpATh TPUOOP
MOJIYYEHHUSI Ta30B, POBEPATH €r0 HA TEPMETUY- g
MCIIOJIb30BATh JJIs MTOJIy4eHUS! BOJAOPO/IA.
Cobupamwb BOIOPOJ METOJIOM BBITECHEHUS BO3/1y- U
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pacno3nasams €ro.

\Habarooams 3a CBOMCTBAMU BEILIECTB U SBJICHUSIMH,
MPOUCXOISIIMMHU C BEIIECTBAMH.

Onucbléams XUMAYECKUM SKCTIEPUMEHT C TOMOIIbIO
€CTECTBEHHOTO (PYCCKOI0 UM POJHOTO) S3bIKA U
SI3bIKA XUMUH.

Cocmasnams OTUET N0 PE3yIbTATAM MPOBEICHHOTO
PKCIIEPUMEHTA

27

Kucnorel

Kucnotsl, ux cocraB u kiaccudukanusa. Muauka-
Topbl. Tabmua pacrBopumoctu. CoJisiHas U cep-
Has KUCJIOTBI, UX CBOMCTBA U IPUMEHEHHE
JlemoncTpanun. Kojekius MUHEpabHBIX KH-
ciot. [IpaBuio pazbaBieHust cepoii KHUCIOTHI.
JIaGopaTopHBIii ONBIT.

14. Pacnio3HaBaHu€ KUCJIOT UHIUKATOPAMHU.

Ananuzupoeams COCTaB KUCIIOT.

\Pacno3nasams KUCIOTHI C TOMOIIBIO HHIUKATOPOB.
Xapaxkmepuzoeams IPEACTABUTEIIEU KUCIIOT: COJISI-
HYIO U CEPHYIO.

Ymemwb XapakTepu30BaTh pACTBOPUMOCThH COEANHE-
HUM C TTIOMOIIIBIO TaOJIHIIBI PACTBOPUMOCTH.
Yemanasnusames IpUYNHHO-CIEICTBEHHBIE CBSI3U
MEXIy CBOMCTBAMM COJISTHOM M CEpHOM KUCIOT U 00-
JTACTSAMH UX PUMEHEHUS.

Oco3nasams HEOOXOAUMOCTb COOTIOICHUS TPABUIT
TEXHUKHU O€30MaCHOCTHU MpHU paboTe C KUCTOTaMHU.
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28 |Conu Conm, ux coctaB ¥ Ha3BaHUs. PacTBOpUMOCTH co- (Xapakmepuzoéams CONH KaK MPOTYKThI 3aMELICHUS
neli B Boze. [IpencraButenu coieid: XJOpyua Ha-  [BOJOPOJA B KUCIOTE HA METaJLI.
TpUsi, KapOoHaT HATpUs, PocdaT KaabIusl. 3anucwvieams HOPMYIBI COJIEH MO BaJIGHTHOCTH.
JlemoncTpanun. Komtekiius — conedt.  Tabnuia |[Hazsieéams conu 1o hopmyiam.
PACTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B
BOJIE N |
Ucnonvzoéams Tabnuily  pacTBOPUMOCTHU o
XapaKTEPUCTUKNA CBOWCTB COJIEH.
[ Ipoeooums pacd€Thl o popMynam coseit
29 |[KommdecTBO [Tocrosinnas ABoraapo. KomuuectBo BemectBa. | O0wvsacHAmMb, YTO TaKOE KOJUYECTBO BEIIe-  MOJIb,
BEILIECTBA MonsipHast Macca. KpaTHble e JMHUIIBI U3MEPEHUS [IOCTOSIHHASA ABOTAIpO, MOJISIpPHASI Macca.
KOJMYECTBA BEIIECTBA — MWUIMMOJb W KWJIO- Pewams 3a7auu ¢ UCTIOIb30BAHUEM MTOHSATUI
MILTUMOJISIPHAS. U KUJIOMOJISIPHASE MacChl BEIe- |[«KOJIMYECTBO BEIIECTBAY, «MOJISIPHASI Maccay, «I10-
PacyeTbl ¢ UCHONB30BAHMEM MOHATUN «KOJHYE-ABOraapo
BEILIECTBA», «MOJISIPHAsI Macca», «IOCTOSHHAs
ABOTaZpO».
HemoncTpanuu. HekoTopble MeTauibl, HEMeE-
COEIMHEHHUSI KOJIMYECTBOM BellecTBa B 1 MOJb
31 MomnsipHblit 00beM [3akoH ABoraapo. MomsipHbIil 00beM ra3000pa3- |O6vsacHAMb, 9TO TAKOE MOJIIPHBIA 00BEM ra3os,

ra3000pa3HbIX

BCIIICCTB

BeniecTB. OTHOCUTEIbHAS MJIOTHOCTD OJHOI'O ra3a

Ipyromy.
KpaTtHble eIUHUIBI U3MEPEHUS — MUJUTUMOJISP-

KHJIOMOJISIPHBIN 00BEMbI Ta3000pa3HbIX BEIIECTB.

HOPMAJIBHBIE YCIIOBUSI.
\Pewams 3a7a4d ¢ UCIIOJIb30BAaHUEM MOHATHI «KOJIH-

BCIICCTBAa», KMOJISIpHASA Maccay, ((MOJ'ISIpHBIﬁ ra3oB»

«IIOCTOSIHHAs ABOTaApO».
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Pacyé€Thl C MCHOIB30BAHUEM IMOHITUUA «KOJIMYE-
CTBO BELIECTBA», «MOJISIPHAS MAcCa», «MOJISPHBIM
00BbEM ra3oB», «IIOCTOSIHHAsT ABOTaIpO».
JlemoHncTpanun. Mojiens MOJIIpHOTO 00BbeMa
ra3000pa3HbIX BEIIECTB

32-33 [Pacuérsl mo PacueTsl ¢ HCTIOIB30BaHUEM MOHITUN «KOIUYE- Xapaxkmepuzogambw CTOPOH

XUMUICCKAM BEIIIECTBAY», KMOJISIPHAS MAcCay, «MOJIIPHBIN 00h- XUMUICCKUX O0OBEKTOB U TIPOIIECCOB.

YpaBHEHUSM ra3oB», «IUCI0 ABOTAAPOY» Pewams 3ama4m ¢ UCTIOTB30BaHUEM MOHSTU
«KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS ;;MOJ'IHpHBI
0GbEM ra3oBy», KIOCTOSHHAS ABOTagpo»

34 Boma. OcnoBanus |['mapochepa. KpyroBopoT BobI B npupojie. |O0vbsacHAmMb, YTO TAKOE  «OCHOBAHUSY, «IIETIOUM»,
duznueckre 1 XUMUYECKUE CBOMCTBA BOJBI: |KKQUE€CTBEHHAS PEAKIUS», KUHIUKATOP.

B3aHMMOJICCTBUE C OKCHUIAMH.

OcHoBaHus, X COCTaB. PacTBOPUMOCTH OCHOBa-
Boﬁe. N3MeHeHne okpacku HHINKATOPOB B 1IE-
Cpejle.“HpeIICTaBI/ITeJII/I IETIOYEH: TUIPOKCUIBI
KaJIUsI M KaJablIus.

[emoncTpanun.  Kosekuus OCHOBaHMI.
JlabopaTopHble onbIT. 15. MI3MeHeHue okpacku

VHIUKATOPOB B LIEJIOYHOM CpeJIe.

Knaccugpuyuposams ocHOBaHUS IO PACTBOPUMOCTH
Onpedenamp TPUHAICKHOCTH HEOPTAHHUECKUX
KJIacCy OCHOBaHMI Mo opmyiie.

Xapaxmepuzosamsb CBOUCTBA OTAECIBHBIX

[

OCHOBaHMIA.
Hcnonvzosams TaONUIy paCTBOPUMOCTHU JIJISI OTIPE-

PAaCTBOPUMOCTH OCHOBAHUHU.
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35 [PactBODSI. PacTBOpuUTENb U PaCTBOPEHHOE BelIeCcTBO. Pac- ObvscHams, 4TO TaKOe «MaccoBasi JOJNS PacTBO-
MaccoBas  nons [PactBopenue. I['mupartsr. MaccoBass 1075 [BEILIECTBAY.
PAacTBOPEHHOTO pacTBOpEHHOTO BenecTBa. Pacu€Thl, cBsi3aHHbIC C |Vemanasiueames aHamorun ¢ 0OBEMHOM J10JIeH
BEILECTBA MCIIOJIb30BAHUEM TIIOHSTUS «MaccoBasi [OJISI [KOMIIOHEHTOB I'a30BOM CMECH
PACTBOPEHHOTO BEILIECTBAY. \Pewiams 3aa4d C HUCIIOJIb30BAHUEM IMOHATUH «Mac-
JlabopaTopHbIi onbIT. 16. O3HaKOMIIEHUE C TOJIS1 DJIEMEHTA B BEIIECTBE», «MaCCOBAas OIS
[penaparamMy JOMAIIHEeW WM IIKOJIbHOW alTeYKU [paCTBOPEHHOIO  BEIECTBa», «0ObEMHas  JOJs
PacTBOpAaMH MEPOKCHA BOJOPOJA, CHUPTOBOM [Fa3000pa3HOIrO BEIIECTBA»
HACTOMKM MOJA U HAIIATBIPHOTO CIIUPTa
36 [[IpakTrueckas [ [puroroBieHne pacTBOPOB COJIEH C MX 3alaHHOM |Pabomams ¢ 1a00paToOpHBIM 000PYIOBAaHUEM U
pabora 5 MAacCOBOM J10JIEN HarpeBaTesIbHBIMU IPUOOpPaMHU B COOTBETCTBHHM  C

paBUIaMU TEXHUKU O€30MacCHOCTH.

Bvinoainame pocTeuime MpueMbl 00paiieHus ¢ ja-
OGopaTOpHBIM 000PYOBAaHUEM: C MEPHBIM IIUITUH-
POM, C

BCCaMMH.

\Habnro0ame 3a CBOMCTBaAMH BEIICCTB U SIBJICHUSIMH,
TPOUCXOISIINMH C BEIICCTBAMH.

Onucbleams SKCICPUMEHT C IIOMOIIBIO €CTECTBEHHO-
r0 (PyCCKOTO HITH POJIHOTO) SI3bIKA M SI3bIKA XUMUH.
Cocmasnsime OTYETHI IO PE3yJIbTaTaM MPOBEICHHOTO
HKCIIEPUMEHTA
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[l omoeums paCTBOPHI C OMPEACITCHHON MacCOBOM J0-
JIeil paCTBOPEHHOTO BEIIECTBA

JlomarrHum
DKCIIEPUMEHT 2

BI)IpaHII/IBaHI/IC KPpUCTAJJIOB aJIFOMOKAJIMCBBIX
KBACIIOB UJIM MCOIHOI'O KYIIOpOCa

Buinonnsams 6e30macHble B TOMAITHUX YCIOBUSIX
HKCIIEPUMEHTBI, POBOAUTH HAOIIO/IEHUS 32 POCTOM
KPUCTAILJIOB.

Ogopmaams OTYET O IPOJIETAHHON paboTe ¢ uc-
MOJIb30BAHUEM PYCCKOTO SI3bIKA U SI3bIKA XUMUHU

37 |O6o00IeHre U CUCTEMAaTH3aIMs 3HaHUH 110 TeMe «BaskHeHIIme mpeIcTaBUTEIIM HEOPraHHYSCKHMX BEIICCTB.
KondyecTBEHHBIC OTHOIIICHHUS B

38 [KoHTpoisbHas paboTa 1o TemMe «BakHeime npeacTaBuTe M HEOPTraHMUECKUX BelecTB. KonyecTBeHHBIC OTHOIIICHUS B
XM

OcHoBHbBIE KJIacChl HeOprauumyeckux coequnenuni (10 1)

39  |Okcumsr: O6o01IeHNEe CBEICHU 00 OKCHJIax, UX KJIaCCH- ObvscHamb, 4TO TaKOE HECOJIC00pa3yIOIIUe OKCH-
Kiaccudukanusg U |(pUKaIuy, Ha3BaHUSIX U cBoMcTBax. CIocoObI 1TbI, COJIC00pa3yIONIe OKCUIbI, OCHOBHBIE OKCH/IBI,
CBOICTBa MOJIy4CHHS OKCHIOB JIaGopaTopHbIEe ONMBITHI.  [KHCIIOTHBIC OKCH/IBI.

17. BzaumoeiicTBre OKCcHIa KAJIBIUS C BOJION.
18.IloMyTHEHHE N3BECTKOBOM BOIbI

Xapakmepuzoseamsb 0o0IMEe XUMHUYECKHE CBONCTBA
COJICOOPA3YIOMIMX OKCHUJIOB (KHUCIOTHBIX M OCHOB-
HbIX) Cocmasnsames ypaBHEHUS PEAKIUA C y4acTHEM
OKCUJI0B. Habnrodams U onucviéams peakiivuu ¢ yda-
CTHEM OKCHJIOB C TIOMOIIBI0 €CTECTBEHHOTO (PYCCKO-
'O W POJHOTO) SI3bIKA U SI3bIKA XUMUM.
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[ Ipo600umb OTBITHI, TOATBEPKIAIOIINE XUMUICCKUC
CBOICTBA OKCHJIOB C COOJIFOJICHHEM MPABHII TCXHUKH
0€30I1aCHOCTH

40  |OcHoBaHHS: OcHoBaHus, UX KiIaccupuKaius, Ha3BaHUs U Cocmasnams ypaBHEHUS PEAKIUN ¢ y9aCTHEM OCHO-
knaccudukany i [B3auMopeicTBre ¢ KUCIOTaMH, KUCIOTHBIMU OK- [Habnooams U onuceléams PEakiui ¢ y9acTUEM KH-
CBOICTBA 1 consiMu. PaznoskeHre HepacCTBOPUMBIX OCHOBA- [TOMOIIBIO €CTECTBEHHOTO (PYyCCKOTO WJIM POJAHOTO)

CrocoGe! MOJTyYEHHUsI OCHOBaHUH. SI3BIKA XMMHH.
ﬂgﬁopaTopﬂble ONBITHI. 19. Peaknus [Tpo6odums onpiter, MOATBEPKIAIOMIME
20. ITomyuenue ruapokcuaa meau(Il) u ero CBOMCTBa C COOJIIOZICHUEM TPABUI
B3anMOJIciicTBHE ¢ KucioTo. 21. Paznoxkenue 6e30macHoCTH
ruapokcuaa meau(Il) mpu HarpeBanuu.
41-42 Kucnotsr: Kucnorel, ux kiaccudukauuss H Ha3BaHUS. Xapakmepu308ams OOIME XUMUUECKHUE CBOMCTRA
KIacCu(UKalU 1 [XUMUYECKUE CBOMCTBA kucnoT.|Cocmasnams ypaBHEHUS PEAKIUN C y4aCTUEM KH-

CBOMCTBA

KHCJIOT C METAJUTAMH. DIEKTPOXUMUYECKUH PSiA

HANPSOKEHUN METAIIIOB. B3anmoaencTBrue KUCoT
OKCHIIaMH MeTaJUIOB. B3anMoielicTBrE KUCIIOT C

OCHOBAHUsAIMH

peakuus HEUTpaIU3aLNH.

BzanmopencTeue KUcior ¢ consiMu. [lomyuenue
OECKHUCIOPOIHBIX U KUCIIOPOICOASPKAIINX KHU-
CJIOT.

JlabopaTopuble onbIThl. 22. BzammojeiicTBue
KUCJIOT ¢ MeTauiamu. 23. B3auMopeicTBue Ku-

\Habarooamv 1 onucvléams peakiui C y4aCTUEM K-
MOMOILBIO €CTECTBEHHOT'O (PYCCKOTO WJIM POJIHOIO)

sI3bIKA XUMHH.

IIposooump onpiTel, ~TOATBEPIKAAIOMING

CBOMCTBA KHCIIOT, C COOJIFOJICHHEM MPABHIT TEXHUKH
0€e301macHOCTH




45

43-44 Conwu: Comm, ux KiaccuukaIys U CBOICTBA. PaznuyaTh MOHATUS «CPETHUE COTN», KKUCIBIE CO-
kinaccudukanus u  [BzaumopeicTBue coseil ¢ MeTaiiaMu, 0COOCHHO-TH», «OCHOBHBIE COJINY.
CBOMCTBA CTH 2THX peakuui. BzaumonenicTBue coseil ¢ co-XapakTepu3oBaTh 001IMe XUMUYECKHUE CBOMCTBA CO-
TISIMH. nei. Cocmagnsams ypaBHEHHS pEaKIU C y4aCTUEM
JlabopaTtopHble onbIThI. 24. O3HakoMIIeHUE ¢ [cosieil. Habnrooams 1 onuceiéams peakiiiy ¢ y4ya-
KOJUICKIIMEH coJiei. 25. B3auMojelcTBUE Cyib-CTHEM COJIEH ¢ TOMOIIBIO0 €CTECTBEHHOTO (PYyCCKOTO
darta meau(Il) ¢ xenezom. 26. BzaumoaecTBUEMIN POTHOTO) SI3bIKA U S3bIKA XUMUH.
COJIEU C COJISIMH. [ Ipo6oOums ONBITHI, OATBEPKAAIOLINE XUMUYECKUE
CBOMCTBa cOJI€il C COOJIOJEHHMEM IMpPAaBUI TEXHUKU
0€301acCHOCTH
45 ['eneTnueckas ['eneTnueckue psaapl Metaimia U HeMmeraiwa. ['e-Xapakmepuzoeams NOHIATHE «TEHETUUECKAN PAI.
CBSI3b MEXTY HETUYECKasl CBSI3b MEXIY KJIacCaMH HeopraHuue-Hiitocmpupoeams TEHETHUECKYH0 B3aUMOCBSI3b Me-
KJIACCAMU|CKHX BEILIECTB. KTy BEIIECTBAMMU:
Heopranndeckux |JIaboparopHble onbITbl. 27. ['€eHETHYECKAANMPOCTOE BEIIECTBO — OKCUJl — TUIPOKCU]T — COJIb.
BEILIECTB CBSI3b HAa PUMEPE COCTUHEHUN Men Sanucvleams ypaBHEHUS PEAKIUH, COOTBETCTBYIO-
MX ITOCJIEI0BATEIBHOCTH («uremoukey)
MPEBpaILCHUN
HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB.
46 [IpakTuueckas Pelenne sKcrepuMeHTaIbHBIX 33/1a4 Ymems obpaiatbes ¢ 1a00paTOPHBIM 000PYI0BAHM-
pabora 6 €M U HarpeBaTelbHBIMU MPUOOPAMH B COOTBETCTBUU

C IIpaBUJIaMH1 TCXHHUKH 0e30I1aCHOCTH.
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\Pacnosnasams HEKOTOPbIE AHUOHBI U KATHOHBI.
Habniooams CBOKCTBA SJICKTPOIHUTOB M MPOUCXOIS-
X C HUMH SIBIICHUH.
\Habniooamv U onucvieams peakiud C ydacTHEM
HJICKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIH POJTHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOJBI MO pE3yJbTaTaM IpOBe-
TIEHHOTO DKCIIEPUMEHTA

47 O06o001IeHNEe ¥ cucTeMaTH3alus 3HaHui 110 TeMe «OCHOBHBIE KJIaCChl HEOPTAaHUYCCKUX COSTUHCHHI
48 KonTtpomnbsHas pabota o teme «OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COSTUHECHUI
Iepuoauue- 3akoH u llepuognyeckasi cucreMa xumudeckux 1eMeHToB /I. . MenaesieeBa u cTpoeHre aroma
CKUN (| u)
EcrecTBeHHBIE EcTecTBEHHBIE CEMENCTBA XUMUYECKUX Obvsacuamy TIPU3HAKW, TO3BOJISIIOUIUME OOBEAUHSTH
49 ceMeNcTBa [ICTOTHBIC 1 MIETOTHO3EMEIBHBIC METAILIBL, TA- X pMUYECKUX 3JIEMEHTOB B €CTECTBEHHBIC CEMEICTBA.
XIMIYECKIX WHEpTHBIE (0J1aropoIHbIC) Ta3kl. \Packpvieams XUMUUECKUNA CMBICIT (3TUMOJIOTHIO) Ha-
3JIEMEHTOB. AMQOTEPHBIE OKCUJIBI M THAPOKCH L. KoM- €CTECTBCHHBIX CEMEHCTB
AMQOTEPHOCTS COJIH. Apeymenmuposams OTHOCUTEILHOCTh HA3BAHUS

Jlabopatopubie onbiTbl. 28.  [lomydyenue
aM(pOTEepHOTO THAPOKCHIA U UCCIICIOBAHHUE €TI0

CBOWCTB.

ra3bh»
ObvscHaAmb, 4TO Takoe «aM(OTepHbIE COCTUHEHUS.

\Habnooamo 1 onucvieams peakiiuii MEX1y BEIIECT-

MOMOIIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XH-
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Xapaxmepuzoeamsb NTBOVUCTBEHHBIN XapaKTepe
CBOMCTB aM(OTEPHBIX OKCUIOB U THJIPOKCHU]IOB.

[ Ip06oOums ONBITHI IO MOITYYEHHUIO U ITOATBEPXKIE-
HUIO0 XUMUYECKHUX CBOMCTB aM(OTEPHBIX OKCHJIOB U
UJIPOKCHUIOB C COOJIIOJIEHUEM MPABUJT TEXHUKU
0€30MaCHOCTH.

50 OTKpbITHE OtkpsiTue . . MenaeneeBbim [lepnoanueckoro|Pasziuuams eCTECTBEHHYIO M UICKYCCTBEHHYO Kilac-
JI. 1. Mennenee- [3akoHa u co3ganue uM llepuonnyeckoil cuctemblicu(PUKALINH.
BBIM XUMUYECKUX 3JIEMEHTOB. Apeymenmuposams oTHECeHUE [leproguueckoro 3a-
[leprognueckoro |JlemoncTpanmuu. Paznuunbie Gopmbl TaOIUIL 1€~ [KOHA K €CTECTBEHHOM KiacCU(PUKAIIH.
3aKOHA PUOIUYECKON cuctembl.  MognenupoBa- [Moodenuposams XUMUUECKHE 3aKOHOMEPHOCTH C BbI-
HUE NIeJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTHK OOBEKTA U
OCTPOECHUS IIepnonnueckoi CUCTEMBI [IPEJICTABICHUEM UX B IPOCTPAHCTBEHHO-
J1. 1. Menneneesa rpaguuecKoil MM 3HAKOBO-CUMBOJIMYECKOU (hopme
51 OcHoBHBIC cBeie- |ATOMBI Kak ¢opMa CYIIECTBOBAHUS XUMHUYCCKHX|  OOBACHAMb, UTO TAKOE IIPOTOHY, KHEHTPOHY,

HUSI O CTPOCHUU
ATOMOB.

H1eMeHTOB. (OCHOBHBIE CBEICHUSI O CTPOCHUH
aTOMOB. JloKa3zaTenbCTBa CIOKHOCTH CTPOECHUS
atomoB. OmbiThl Pesepdopaa. [lnanerapuas mo-
nenb ctpoeHust atoma. CocTaB aTOMHBIX SIAEP:
[IPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS] AaTOMHAs
Macca. B3auMOCBS3b TOHATUN «IIPOTOHY», «HEU-
TPOH», KOTHOCUTENbHAS aTOMHAS

«QIIEKTPOHY, «XXUMHUYECKHUH AJIEMEHT», «KMaCCOBOU
YHCIION.

Onucwleamsb CTPOCHUE A/Ipa aTOMa UCTOJIb3Ys
[leproIMYECKyI0 CUCTEMY XUMMUUYECKUX 3JIEMEHTOB
J1. 1. Menpeneena.

Ionyuams uHGOPMALIUIO TIO XUMUH U3 PA3TUIHBIX
WCTOYHUKOB, AHAIU3UPOBAMD €E.
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Macca.
JdeMoncTpanuu. Mojienn aTOMOB XUMHUYE-

CKHX

JIEMECHTOB

52 Ctpoenue snek-  [Mukpomup. InekTponbl. CTpoeHHe 3eKTPOHHBIX| JObAcHAmMb, YTO TaKOE SJIEKTPOHHBIM CION WiIn
TPOHHBIX YPOBHEN [yPOBHEN aTOMOB XMMHUUYECKUX 3JIEMEHTOB No 1—pHepreTnueckuii ypoBEHb.
atomoB xumuue- |20. Tlonsarue o 3aBepuieHHOM AJeKTpOoHHOM| Cocmasnsims CXEMbl paclpeliesiCHUs] SJICKTPOHOB
CKHUX JJIEMEHTOB  [yPOBHE. MO JICKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000JI0UKe
NeNel-20 B Tabnu-
e /1. . Menne-
JIeeBa.
53 [lepuonuueckuit  [M3otombl. dusnyeckuid cMmbicia cUMBOIMKU [le-Packpvieames PU3nydeckuii CMBICI: MOPSAKOBOTO HO-
3aKOH PUOINYECKON CHUCTEMBI. CoBpemeH- |Mepa XMMHYECKOTO 3JIEMEHTa, HOMEpa Iepuoia H
J[. 1. MenneneeBa Has HOMEpa IPYIIIIbL.
151 dopmynupoBka [lepuonuueckoro 3akona. Uzme-|O6vsiacHams 3aKOHOMEPHOCTH HU3MEHEHUS METaJUIH-
CTPOCHHE aTOMa  |HEHUS CBOICTB 3JIEMEHTOB B IIEPUOJIAX U IPYIIAXUECKUX M HEMETAUIMYECKUX CBONCTB XUMHUYECKHUX
Kak (YHKIUS CTPOCHUS AJIEKTPOHHBIX OOOJIOUEKPIIEMEHTOB U UX COCIMHEHUN B MEPUOJIaX U TPyIImax
ATOMOB
54-55 [Xapakrepuctuka [XapaKTepuCTHKa dJIEMEHTa-MeTauia U djeMeHTa-Xapakmepuzosams XUMUYECKUE DJIEMEHThl 1—3-10

XUMHWYCCKOI'O JJIC-
MCHTa Ha OCHOBA-
HHNH CI'O ITOJIOXKC-
HH B

HEeMeTajula 1o MX MOJIOKEeHUI0 B [leprnoanueckon
cucTeMe XUMHYECKHX 3yieMeHTOB JI. 1. Menne-
JIeeBa.

JlemoncTpanun. Mojeian aToMOB 3JIEMEHTOB |—
3-ro NepuoIoB

MePUOJO0B MO UX MOJIOKEHUIO B [leprnoanyueckoi cuc-
TeMe XuMuueckux anneMmenToB 1. . Menaeneena.
Apeymenmupoeams CBOUCTBA OKCUIOB U THUAPOKCH-
JI0B METAJUIOB U HEMETAJUIOB ITOCPEACTBOM YypaBHE-
HUM PEAKIUN
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[leproanueckoit
cucTeme

56  [3nauenmue I[lepuo- |CooOieHus yyammxcs o >KM3HU, HAYy4HOU U 00-Onpedenamb UCTOUYHUKYA XUMUYECKON HHPOpMALINH
JTMYECKOTO 3aKOHA [iecTBeHHOM nestenbHoctu . WM. MenneneeBalllonyuams HeoOX0AUMY0 HHGOPMAIIUIO U3 pa3iny-
u [leproguyeckoit lleproguyeckoMy 3aKOHY HE TPO3UT pa3pyllie-HbIX UCTOYHUKOB, AHAIUZUPOBAMb €€,  0QopMIsAmb
CUCTEMbI XUMUYE- [HUE, a TOJIBKO Pa3BUTHE U HAJCTPONKH 0OeatoT-UH()OPMAIMOHHBIN TPOIYKT, HPEe3eHmMO8aAmsb €T0,
CKHX 2JIEeMEHTOB /. [cs» eecmu HAYIHYIO TUCKYCCHIO, OMCmMausams CBOIO
128 TOUKY 3PEHHUSI U KOPPEKMUposams e
MengeneeBa

Xunmuueckas cBsizb. OKHUCINTEIbHO-BOCCTAHOBUTEIbHBIE peakuyu (8 1)
57  |Monnas WNonnass xumuueckas cBs3b. MoHbI, 00pa3oBaH-(O6bsacHAMb, 9TO TAKOE UOHHAS CBSI3b, HOHBI.

XUMHUYCCKasA CBA3b

HbIE aTOMaMHU META/VIOB U HeMEeTauioB. CXeMbl
0o0pa3oBaHMsI MOHHOW CBSI3U JJisi OMHAPHBIX CO-
eaArHEeHUN. MIOHHbBIE KpUCTAIUINYECKHUE PEIETKU U
(u3nyeckue CBOMCTBA BELIECTB C 3TUM THUIIOM
pem€Tok. [lonarue o GopMynbHOU eTuHUIIE Be-
[1ECTBA.

JleMmoHcTpanuu. BuneopparmMeHTsl u  craifbl

Xapaxmepuzosams MeXaHU3M 00pa30BaHUsI MOHHON

cBs3u. Cocmasnsams cXxeMbl 00pa30BaHMsI HOHHOMN

CBsI3U. Mcnonv306ams 3HAKOBOE MOJICIIUPOBAHUE.
Onpeoe-

1Mo

TUI XUMUYECKOH CBsI3U 110 hopmyiie BemiecTsa. Ilpu-

600UMb IPUMEPHI BEIIECTB C HOHHOU CBSI3BIO.

«Monnas XUMHUYCCKas1 CBA3b)». KOJ’IHCKHI/ISI Yemanasnusame IMPUYNHHO-CJICACTBCHHBIC  CBA3HU
BCIIICCTB C MOHHOM XMMHYECCKOMN CBA3BIO. MCXKAY COCTaBOM BCIICCTBA M BHUIOM XUMHUYECKOU
MO)IGJ'II/I HOHHBIX CBs3H, MCKIY HOHHOM CBS3BI0 U KPpUCTATININYCCKHUM

OTNAAIITION DAIITAONTDA
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KPUCTAJIINYECKUX PELIETOK.

MCKIY KPpUCTAINYCCKUM CTPOCHUCM BCIICCTBA U
CcIro (1)I/I3I/ILICCKI/IMI/I CBOMCTBAMH

58 |KoBaneHTHas KoBaJieHTHas XUMUYECKasl CBsI3b. DNEKTPOHHbIE U|O0bACHAMb, YTO TAKOE KOBAJIEHTHAS CBSI3b, BAJICHT-
XUMIdecKas cBsi3h [CTPYKTYpHBIE hopmyisl. KoBaneHTHas Cocmaensams cxembl 00pa30BaHUs KOBAJIEHTHOM
cBs13b. CXeMbl 00pa30BaHusl KOBAJCHTHOM CBSI3U  [HETIOJIAPHOW XUMHUECKOH CBSI3H.
OMHAPHBIX COCIUHEHUA. MONEKYISIPHBIE U ATOM- (17 . o 0 500 0me saroBOE MOJIETMPOBAHHE.
KpUCTaJUIMYECKUE PEIIETKH, CBOMCTBA BEIECTB ¢ |Onpedenamy TN XUMUYECKOHN CBA3M MO (hopmyJie
TUIIOM PELIETOK. BEIIECTBA.
JlemoHcTpanuu. Buneopparmentsl u  cnaiinsl [//pusooums IpuUMepbI BEIIECTB C KOBAJIEHTHOU CBS-
«KoBasleHTHas XumMudeckast CcBA3b». Konexkuus |Vcemanasenueams TIPUUMHHO-CIIEICTBEHHBIE CBA3U
BELLIECTB MOJIEKYJIAPHOTO 1 aTOMHOTO cTpoeHHs. [COCTABOM BEIIECTBA M BHIOM XHMUYECKOH CBA3H,
Mogenyu MOJIEKYJIIPHBIX U @TOMHBIX KPUCTAJUIA- [KOBAJIEHTHOM CBSA3bIO M KPUCTANIMYECKUM CTPOECHU-
DPELIETOK. BEILECTBA, MEXAY KPUCTAJUIMYECKUM CTPOECHUEM Be-
U ero (PU3M4eCKUMMU CBOMCTBAMHU
59 [KoBaseHTHas DIIEKTPOOTPULIATENBLHOCTD. Psijt ObvscHsAmb, 4TO TaKOE KOBAJICHTHAs MOJISIpHAs
nonspHas DIEKTPOOTpULIATENBHOCTH. KOBasIeHTHAs PIIEKTPOOTPULIATEIBHOCTD, BO3TOHKA WU

XUMHUYCCKasA CBA3b

XUMHUYEcKas CBs3b. Junonbs. Cxembl 00pa3oBaHUs
KOBAJICHTHOM MOJISIPHON CBSI3U JUIsl OMHAPHBIX
coeHEeHUN. MOJIEKyJIsIpHbIE U aTOMHBIE
KPUCTAJUIMYECKUE PELIETKH, CBOMCTBA BEILIECTB C

TUIIOM PELIETOK.

Cocmaensims CXeMbl 00pa3oBaHMs KOBaJIEHTHOM MO-
XIMITIECKO CBS3H.

\Hcnonv3o6amsb 3HAKOBOE MOJICIIUPOBAHUE.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHU

KOBAJICHTHOM CBS3HU.
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JlemoHcTpanuu. Moaenu MOJIEKYJISIPHBIX U

KPUCTATININYCCKHUX pGHIéTOK

Onpeodensimeb TATI XUMUYECKOU CBSI3H 110 hOpMyIIe

BEIIECTBA.
[ Ipusooums TIpUMEpPHI BEIIECTB C KOBAJEHTHOW I10-

CBA3BIO.

Ycemanasnueams  TIPUUWHHO-CIICACTBEHHBIC — CBS3H
MEXIy COCTAaBOM BEIIECTBA M BHUIAOM XHMHUYECKOU
CBSI3U, MEXXTy KOBAJCHTHOU CBSI3bI0 M KPUCTAIIITMYC-
CKMM CTPOCHHEM BEIIECTBA, MEXKIY KPHUCTAJIHYC-
CKMM CTPOCHHEM BEIIeCTBA W €ro (HU3UICCKUMHU
CBOWICTBaMU.

Cocmasnams GopMyJibl OMHAPHBIX COCAUMHEHUU IO
BaJICHTHOCTH U HAX0OUMb BAJCHTHOCTU DJIEMEHTOB
o ¢opMyJie OUHAPHOTO COETUHEHUSI.

Hcnonv3o6ams MaTepualibHOE MOJICTTUPOBAHHE

60

MeTtamnueckas

XUMHUYCCKasA CBA3b

MeTtamueckass XUMUYECKas CBA3b U METaJlJIN4e-
KpHucTajuIndeckas pemérka. CBOKMCTBA BEIIECTB C

TUrnoM pemérok. EnuHas npupoga xumude-
CBSI3EH.

JleMoHcTpanun. BugeopparMeHThl U Cllaii bl
«Metammueckass XUMHYECKast CBA3bY.

«MeTaJsibl U CIIIaBbDY.
JlaGopaTopHble onbIThI. 29. M3roToBieHue

A A TTATIYY

ObvsicHsamy, 9TO TAKOE METAJUIMYECKAs CBS3b.
Cocmasnsams CXeMbl 00pa30BaHUS METAITHYSCKOM
XUMHUYECKOM CBSI3H.

U cnonv306amsb 3HAKOBOE MOJICIIUPOBAHUE.

Xapaxmepuzosams MEXaHU3M

-

METAJUTUNYECKOU CBSI3H.

Onpeodensams TATI XUMUUECKOU CBS3U 110 hopmyJie

BCIICCTBA.
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WJUTFOCTPUPYIOIIEN CBOMCTBA METAJIMYECKON
CBSI3U

[ Ipusooums pUMEPHI BELECTB ¢ METATUNINYECKOU
CBA3BIO. Ycmanasnueames NTPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy COCTaBOM BEIIECTBA U BUJAOM XUMHUYE-
CKOM CBSI3U, MEX]ly METAJUNTMYECKON CBA3BIO U KPHU-
CTAJUIMYECKUM CTPOCHHEM BEIIECTBA, MEXY KPH-
CTAJUIMYECKUM CTPOCHHEM BEIIECTBA U €ro hu3Hnue-
CKUMU CBOMCTBaMH.

\Hcnonv3o6ams MaTEpUAIBHOE MOJIETUPOBAHKE

61 |CreneHb Crenenb okuciieHud. CpaBHEHUE CTENEHU OKUC- | OOwsacHAmb, YTO TaKOe «CTEMEeHb OKHUCIIe-
BajlcHTHOCTU. [IpaBuia pacuéra CTEIEHEN OKUC- | pale HTHOCTE.
Mo (popMyJiaM XUMHUYECKUX COEAUHEHUI Cocmaensams GOpMyibl OMHAPHBIX COEITMHEHU
Ha OCHOBE 0O0ILIEro crocoda UX Ha3BaHMIA.
Cpasnueams BaIEHTHOCTh U CTENIEHb OKUCIICHHUS.
\Paccuumuleams CTENIEHU OKUCIICHUS 110 (opMyTIam
XUMHUECKUX COCTMHEHUNA
62 |OkuciautenbHo-  |(OKUCIUTENIbHO-BOCCTAHOBUTENbHBIEC Peakuuu.  |(OO6bsaCHAMb, YTO TAKOE OKUCITUTEIBHO-
BOCCTaHOBUTENbHBI|ONPEAEICHUE CTEIEHEW OKUCIECHUS ISl JIEMEH- DEaKLMH, OKNCIHUTENb, BOCCTAHOBHTEb, OKHCIICHHE,
peaKiuu 00pa3yIoluX BEUIECTBA PA3HBIX KJIacCOB. Peak- |goccTanoricHue.

MOHHOTO OOMEHA U OKHUCIIUTEIBHO-

peakuyu. OKUCIHUTENb U BOCCTAHOBUTENb, OKHC-
BOCCTaHOBJIEHHE. COCTaBlIEHHE YpPAaBHEHUN

HO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ METOAOM

Knaccuguyuposams XuMu4YecKue peakluil Mo Mpu-

«U3MEHEHUE CTETIEHEN OKMCIICHUS JIEMEHTOBY.
Onpedensimb OKACIUTENb U BOCCTAHOBUTENb, MPO-

OKHCJICHUA U BOCCTAaHOBJICHU .
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PIEKTPOHHOTO OajaHca. ‘U cnonv306amsb 3HAKOBOE MOJICIIMPOBAHUE
JlemoHncTpanuu. B3anMonencrerue HuHKa C ce-
poii, CoJITHOM KucaoTo, xiaopuaom meau(Il).
['openune maraus. BzanuMoiencTBrue XJIOpHOU U
CEpOBOJOPOAHON BOJBI

63 O606HI€HI/I€ N CUCTCMAaTHU3allusi1 3HAaHMU 110 TEMaMm «HepI/IOHI/I‘{eCKI/Iﬁ 3aKOH 1 Hepnozmqecm;l CHUCTCMAa XUMHNYCCKHX J3JIC-
MCHTOB I[I/I MCHI[CJICCBEI " CTPOCHHUC aTOMa» U ((CTpOGHI/Ie BCIICCTBA. OKMCIINTENIbHO-BOCCTAHOBUTEILHBIC PCAKINI

64 |KontponwsHas pabota mo Temam «llepunoguueckuii 3akon u [leprogndeckas cucrema xumMmudeckux snementoB .M. Menne-
neeBa U cTpoeHne aromay U «Ctpoenue BemecTBa. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMID)

[lo- @4u

BTOpE-

HUE

TemaTnueckoe nuIaHnpoBaHue 9 Kiace
Ne n/mt Haumenosanue Oo0ree
KonuuecTBo yacoB, OTBEIEHHBIX Ha
paszena, TeMbl KOJIMYECTBO
Hacos MPOEKTHYIO U
KOHTPOJIbHBIE PAKTHYECKHE
HCCIIEIOBATENBCKYIO
paboThI paboThI

ACATCIBHOCTD
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O000111eHNE 3HAHUHI 110
Kypcy 8 Kiacca.
XUMHUYECKHE PEAKIUN

XUMHUYECKHUE PEAKIUN
B PACTBOpax

10

HemeTaisl 1 ux
COEIUHEHUA

25

MeTaiisl 1 UX
COEeIMHEHUSA

17

XHAMUS U OKpYKaromast
cpena

O00011IeHHE 3HAHUHN 10
XHMMHH 32 KypC OCHOB-
HOM 1Kokl [loaro-
TOBKa K OCHOBHOMY
roCyJ1apCTBEHHOMY K-
3ameny (OI'9)




Ka.ueHz[apHO - TEMAaTHICCKOEC IJIAHUPOBAHUE 9 kaacce
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Ne Jlara
n/n O06o00menne 3HaHNH N0 Kypcey 8 kiacca. XuMHYeCKHe PeakIun 5 IJIAH (paxr.
1 Knaccudukanuys HeopraHudecKkux BEIIECTB U UX HOMEHKJIATypa 1
2 Knaccudukanys XuMUYECKUX peakui 1
3 Knaccudukanys XuMUYECKUX peakun 1
4 CKOpOCTh XUMUYECKON PEAKIINH. 1
5 Kartanus 1

XuMHYeCKHEe PeaKklu B pacTBOPax 10
6 DNEKTPOIIUTHYECKAS] TUCCOLMALIUS 1
7 OCHOBHBIE MOJIOKEHUSI TEOPUH HJIEKTpoIUTHYECKOU aucconmanuu (TI/]) 1
8 XHUMHYECKHE CBOMCTBA KUCIIOT B CBETE TEOPHUU AIEKTPOJUTHUECKON AUCCOUAIIN 1
9 XHWMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUHU IJIIEKTPOIUTHIECKON TUCCOIUALINHI 1
10 | XuMudeckue CBOMCTBA OCHOBAHUI B CBETE TCOPUH DISKTPOTUTHUSCKON TUCCOIIHA- 1
95071
11 | Xumudeckue CBOMCTBA COJIeH B CBETE TEOPHH DJICKTPOJIUTHUCCKOMN JAUCCOIAIIAN 1
12 | IlonsTe o ruaposuse conen 1
13 | [Ipaktudeckas padora 1. Perenne skcriepuMeHTaIbHBIX 331a4 10 TeMe «DJIEKTPO- 1
JUTUYECKA 51 JUCCOLIMALIMSI
14 | O6o6mieHre U cucTeMaTu3anus 3HaHUM 1Mo TeMe « XUMUYECKUE PEaKuu B pacTBO- 1
pax 3JIEKTPOJUTOB
15 | KontponpHas padota 1 mo teme « XMMUUYECKHE PEAKITUU B PACTBOPAX IIEKTPOJIH- 1
TOB»
Hemeranibl U MX COeAMHEHUSA 25
16 | O6mas xapakTepucTHKa HEMETAJIOB 1
17 | O6mas xapakrepucTrka 3aeMeHTOB VIIA rpynmbsl — rajoreHos 1
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18 | CoenmiHEHMS TAIOTCHOB 1
19 | IlpakTudeckas pabota 2. «/3ydeHre CBOMCTB COJMITHON KHCIOTHDY 1
20 | O6mas xapakrepuctrka snemeHToB VI A - xanbkorenon. Cepa 1
21 | CepoBoopoa U CyabdOuIbI 1
22 | Kucnopojnbie COeTMHEHUS CEPBI 1
23 | [Ipaktuyeckas pabota 3. «/3yueHne CBOMCTB CEpHON KUCTIOTHD) 1
24 | OGmrast XxapaKTepUCTHKA XUMUYECKUX 3JIeMEHTOB VA rpymnmbl. A30T 1
25 | Ammuak. Com aMMOHUS 1
26 | Ilpaktuueckas pabota 4. «I[lonyyeHne ammuaka v U3y4eHUE €ro CBONCTB» 1
27 | Kucnopojcoaepkaiiyue CoeIMHEHHS a30Ta 1
28 | Kucnopojcoaepkaiiyue CoeIMHEHHS a30Ta 1
29 | ®ocdop u ero coeTMHCHUS 1
30 | O6mras xapakTepuctuka aneMeHToB [V A- rpynmel. Yriepos 1
31 | Kucnopoaconepxamiue COeJUHEHUS yriaepoa 1
32 | [lpaktuueckas pabora S.«IlogydeHre yriaekucioro ra3a u M3y4eHHe ero CBOMCTBY 1
33 | YrieBoaopo bl 1
34 | Kucnopojacoaepxkanie OpraHndeckKie COeIuHEHUs 1
35 | KpemHwii 1 ero coeqMHCHUS 1
36 | CunmkaTHAasi IPOMBIIIIEHHOCTh 1
37 | TlomyyeHue HEeMETaJIOB 1
38 | [lomydyeHune BaXKHEHIINX XUMUYECKUX COCTMHEHUN 1
39 | O600menue no remMe «HemeTamibl 1 X COCTUHEHHS 1
40 | KontponbHas pabota o teme «HemeTanisl ¥ UX COSTUHEHUSD) 1

MeTtajl1bl 1 HX COeIMHEHUA 17
41 | Ilonoxenue meramioB B [lepuoanueckoii cucreMe, CTpOEHHE aTOMOB M KPUCTAJIJIOB 1
42 | OO0mume XMMHYECKHE CBOIICTBA METAJLIOB 1
43 | OOmas XxapakTepUCTUKA MIEJIOYHBIX METAJJIOB 1
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44 | OGmras XxapaKTepUCTHKA MIETOYHBIX METAJIJIOB 1
45 | OGmras XxapaKTepruCTHKA MET0YHO3EMEITbHBIX METAJIJIOB 1
46 | O6mias xapakTepuCTHKa MICJIOYHO3EMEIbHBIX METAILJIOB 1
47 | JKEcTKOCTh BOJBI U CIIOCOOBI €€ YCTPAHCHHUS 1
48 | Ilpaktuueckas pabota 6. «IlomydeHune »KeCTKOM BOABI U CIIOCOOBI €€ YCTPAHCHUS 1
49 | ATIOMUHHI U €r0 COETUHEHUS 1
50 |2Kene30 u ero coequHEHUS 1
51 | JKene30 u ero coeaMHEHUS 1
52 | [Ipaktuueckas pabora 7 «PelnieHne sKCiepuMEeHTANIbHBIX 3a1a4 1Mo Teme «Meral- 1
JIBD»

53 | Koppo3sust MeTaiioB M CIOCOOBI 3aIIUTHI OT HEE 1
54 | MeTauibl B Ipupojie 1
55 | [loHsiTHE O METAJLTYPTHH 1
56 | O6obmieHne 3HaHM 1Mo TeMe «MeTauib 1
57 | KontposbHas pa6ot 3 o Teme «MeTabhy 1
XuMHS M OKPYKaOIIas cpeaa 2

58 | Xumuueckasi opraHu3anus TIaHEThl 3eMIIS 1
59 | OxpaHa OKpy’Karomieil Cpeibl OT XMMHYECKOTO 3arps3HEHUS 1
O000mIeHre 3HAHUM 110 XUMMH 32 KypC OCHOBHOM 1KoJbI. [Togroroska k Oc- 7

HOBHOMY IOCyIapcTBEeHHOMY 3K3amMeHny (OI'9)

60 | BemtectBa 1
61 | Xumuyeckue peakiuu 1
62 | OCHOBBI HEOPTAHUYECKOW XUMUHU 1
63 | OCHOBBI HEOPTAHUUYECKOW XUMHUU 1
64 | IloBTopenue u 00061enue no teme. [lonroroBka K KOHTPOJBLHON paboTe 1
65 | KonaTpoabsHas padota Nend «Toropas 1o Kypcy OCHOBHOM IIKOJIBI 1
66 | AHanm3 KOHTPOJILHOM paboThl. [loBeIEHE UTOTOB TOIA. 1
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TemaTH4eckoe MJIaHUPOBaHue 9 Kiacca
(2 4 B HeeT10, BCero 66 )

XUMHUYECKUX peak-
LIUH 10 PA3JIUYHBIM

OCHOBAaHUsIM

Knaccudukaiys XuMUYeCKUX peakIuii o pas-
JINYHBIM OCHOBAHMSIM: COCTaBY M YHCILy pearu-

pPYIOIIHMX U 00pa3yIOMUXCs BEIECTB, TEINIOBOMY

Home
pa Tema ypoka OcHoBHOE coepskanHe ypoka XapakTepucTHKAa OCHOBHBIX BUA0B AeATeNLHOCTH
YpOK o0yyamuxcs (Ha ypoBHe Y4eOHBbIX JeHCTBHA)
0B 1II/11
IloBTOpEeHMe 0 00001IeHNE CBeleHUI M0 Kypcy 8 kiacca. XuMuveckue peakuu (5 1)

1 Knaccudukanus | bunapusie coequnenus. Okcuabl coiaeoOpasyo- | Xapakmepuzosamsv OKCUABL, TUIPOKCUIBI (OCHOBA-
HEOPraHWYECKUX | IIU€ U HecosieoOpazyromue. ['uapoKCuIibl: OCHO- HUs1, aM(OTEpHbBIC TUIAPOKCHUIBI,
BEIIIECTB U UX HO- | BaHuA, aM(poTepHbie, KUCIOThL. CpeaHue, Kuc- KHCJIOPOJICOJIEPHKAIIUE

MEHKJIaTypa JIbI€, OCHOBHBIE COJIU. KHCIIOTBI) ¥ COJIM TIO TJIaHY: COCTaB, CIIOCOObI 00pa-
JemoncTpanun. O3HaKOMIICHHE C KOJUICKIUSIMU | 30BaHUs HA3BaHU, XapaKTEPHbIE CBOKMCTBA U MOJY-
METAJUIOB M HeMeTaoB.  (O3HaKOMJIEHHUE C YEHHUE.

KOJUIEKLIMSIMU OKCHJIOB, KUCJIOT U COJIEN Knaccugpuyuposamsv oxcuipl, TMAPOKCUIBI (OCHOBA-

HUsl, aM(bOTEpHBIC TUAPOKCHUJIBI,

KHCJIOPOJACOIEPKALIUE

KHMCJIOTBI) M COJIU 10 PA3JIMYHBIM ITPU3HAKAM.

2-3 Knaccnduxars O06001IeHNE CBEJICHUI 0 XUMUYECKUX PeaKIusiX. | OO0biacHAmMb TOHITHS «XUMUYECKas PEAKIIHS, «Pe-

AKIIMU COCAMHCHMA), KPCAKIIUHN PA3JIOKCHUA», «KPC-
AdKIINHn 06M€Ha)>, «PpCaKIH 3aMCIICHUA , KPCAKITHUHU
HGfITpEUIHB&HHH», QK30TCPMHUUCCKHUC PCAKIINI,
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AJIEMEHTOB, 00PA3YIOIIUX PEArUPYIOIINE BEUIECT-
Ba, (paze, UCTIOIB30BAHUIO KaTAJIU3aTOPA.
JlaGopaTopHble onbIThl. 1. B3aumoneiictue
aMMHMaKa U XJopoBojoposa. 2. Peakuus HelTpa-
nuzaruu. 3. Habmoaenue termoBoro addexra
peakuuu HeuTpanuzanuu. 4. BzaumopaeicTeue
cepHoi KUCIOTHI ¢ okcuaoM menu(Il). 5.
Paznoxxenue
MIEPOKCHUJIa BOJIOPOa C IOMOIIBIO KaTajla3bl Kap-
Todens

peaKIun», KOKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE Pe-
aKIMN», KCOMOTEHHBIE  PEAKIUNY», «TE€TEPOrCHHBIE
peaxkum,
«KaTaTUTUYECKUE PEaAKITN,
CKHE

peaKIMy, «TeTUI0OBOM 3PP eKT XUMUIECKOHN peak-

uun». Knaccuguyuposams XuMu4ecKre peakiiuy mo
Pa3TUYHBIM OCHOBAHUSIM.
Onpedensimb OKUCIUTENb U BOCCTAHOBUTEb, TPO-
LECChI OKHUCIIEHUS U BOCCTAHOBJICHMUS.

HARm1AA A1, IX A11A1. 104111, MAATATTITITI AAATATINT DATITANT

«HCKaTaJINTH4C-
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[TonsiTue o ckopo-
CTH XUMHYECKOH
peakunu. Karanus

IToHATHE O CKOPOCTH XUMHUUYECKON PEAKLINH.
DakTOpHI, BIUSIONINE HA CKOPOCTh XUMUYECKHUX
peakLnii: MPUPOJIa pearupyroX BEeIEeCTB, UX
KOHIIEHTpAIUs1, TEMIIEpATypa, IUIOLIIAb COIIPU-
KOCHOBEHMUSI, HallMuue Katanuzaropa. Karanus.
JlemoHCcTpanun. 3aBUCUMOCTb CKOPOCTH XUMHU-
YECKOM peakuu OT IPUPOJIbl pEarupyrouux Be-
IIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU pe-

aKIMK OT KOH - LICHTPAIIMU PEarnupyrolnx Be-
HIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU pe-
aKLIWU OT IUIOUIIIA COMPUKOCHOBEHUS pearu-
PYIOIIUX BEIIECTB (KKUTIAIIUMA CIION»). 3aBUCH-
MOCTb CKOPOCTH XUMHYECKOM peaKIuu OT TEMIIE-
patypsl pearupyromux Bemiects. JlaboparopHbie
ONBITHI. 6. 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaklMK OT IPUPO/Ibl PEArupyrOIIMX BEIIECTB Ha
npuMepe B3auMOJEHCTBUS PACTBOPOB THOCYJIb-
data HaTpus u xjaopuaa O6apusi, THOCyIbGaTa Ha-

ObvscHAmb, 9TO TAKOE «CKOPOCTh XUMUYECKOH pe-
aAKIANY. ApeyMeHmuposams BIOOP STUHUI] U3MEPe-
Hus Vp. Yemanasnusams IpuIMHHO-CIICACTBEHHBIC
CBSI3U BIIUSHUS Pa3IUYHBIX ()aKTOPOB HA CKOPOCTh
XUMHUYECKUX peakuuid. Habrooams u onucvieamo
peaKIuy MEX/Iy BelIeCTBaMHU C IIOMOIIBIO PYCCKOTO
(poHOTO) s3BIKA U SA3BIKA XUMUHU [Ip0600Ums OTbI-
ThI, TIOATBEPKIAIOITHE 3aBUCUMOCTh CKOPOCTH XH-
MHUYECKOH PEaKIUK OT Pa3IMYHbBIX (PaKTOPOB

IIPU B3aUMOJEHCTBUM UX C JKeJle30M. 9. 3aBucHu-
MOCTh CKOPOCTH XUMHYECKOMN peaKIuu OT TeMIIE-
patypsl. 10. 3aBHCUMOCTh CKOPOCTU XUMUYECKOU

peakuu OT KOHUEeHTpanuu. 11. 3aBucuMocTb

CKOPOCTH XMMHUYECKOM pEeaKIMK OT IJIOMAAHN CO-

NPUKOCHOBEHUS pearpyrommx BemecTs. 12.

QQRT/T(‘I/U\/[(\("T‘L CKONOCTU XUMUULCKOU NEAKTIUU_OT

Xumnuyeckue peakunu B pacrsopax (10 u)
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DIIEKTPOJIUTHYECKA
S TUCCOTTHAITHS

[ToHsiTHE 00 NEKTPOIUTUUECKOMN TUCCOLUALINN.
DJNEKTPOJIUTHI U HEICKTPOJIHUTHL. MexaHu3M
I[I/ICCOHI/IaHI/Iﬁ QJICKTPOJIMUTOB C PA3JIMYHBIM Xa-
PAKTCPOM CBA3H. CrerneHn 3H€KTpOJIHTH‘-ICCKOﬁ
JAUCCONHUAIlNN. CunbHbIE U c1a0bIe QJICKTPOJIUTHEI.
I[eMOHCTpaHHI/I. HUcnbiTanue BCHICCTB U UX pacC-
TBOPOB Ha 3JICKTPOIIPOBOJIHOCTDb
MTatonaTonurie onkIThL 13 Jlucconuanug cna-

Xapaxmepuzoeams TIOHATUS
cKas
JIUCCOLUALIUSY, «IJIEKTPOIUTHD, «HEITEKTPOIUTHD.
Yemanasnueams NpUUUHHO-CIIEICTBEHHBIE CBA3U
MEXIy MIPUPOJON SJEKTPOJIUTA U CTEIIEHBIO €ro JIUC-
COIIMALINH.

Yemanasnueams NpUUUHHO-CIIEICTBEHHBIE CBA3U
MEeX NIV TUTTOM XUMUYUECKOU CRARU R AMECKTNOTUTE 1

«QJICKTPOJIUTHUYC-

OcHOBHBIE I10J10-
YKEHUSI TEOpUU
AIEKTPOIUTHYE-
CKOM JUCCOLIMAIMU

(T9M)

OCHOBHBIE MOJIOKEHHS TEOPUHU IITCKTPOJIUTHYE-
ckoil nuccoumanuu. Knaccudukaius HOHOB U UX
cBoMcTBa. KHCIIOTEI, OCHOBAHMS M COJIU KaK DJICK-

TpoJUTHL. VX Kiaccudukaius u JucCoIaIms.

JemoHcTpanmuu. 3aBUCUMOCTD JICKTPOIIPOBO/I-

HOCTH YKCYCHOM KMCJIOTBI OT KOHLICHTPALUH.
J[BHKeHHE OKPAIICHHBIX MOHOB B DJICKTPUUECKOM
oJie.

Xapaxmepu3zoeambs MOHITUS «CTENECHb AUCCOLIAA-
AW, «CUJIBHBIE AJIEKTPOJIUTHDY, «caa0bIe DIICK-
TPOJUTHLY,

«KaTHUOHBI», «AHUOHBI», «KHUCIOThI», «OCHOBAHUS,
«cosm». Cocmagnsims ypaBHEHUS DIICKTPOJIUTHYC-
CKOM IMCCOLMAIUN KUCJIOT, OCHOBAHUM M COJICH.
Hnnrocmpuposams npuMepaMu OCHOBHBIE MOJIOXKE-
HUSI TEOPHUU BJIECKTPOIUTUYECKON TUCCOLNALINY.
Paznuyams KOMIOHEHTBI JOKA3aTEIABCTB (TE3HCOB,

XUMHYECKUE CBOU-
CTBa KHUCJIOT B CBE-
T€ TEOPUU

OO01mMe XUMUYECKHE CBOMCTBA KHUCIIOT: U3MEHE-

HHUE OKPACKU UHIUKATOPOB, B3aUMO/JICHCTBHE C

METaJJIaMU, OKCHJIAMH U TUJIPOKCHIAMUA METal-
JIOB U COJISIMH.

Xapaxkmepu3zoeams 001E€ XUMUUECKHUE CBOMCTRA
KHUCJIOT C TTIO3UIUIA TEOPUU IIEKTPOIUTUUECKON JIUC-
cormanuu. Cocmaensims MOJIEKYJISIPHbBIC, TTOJTHBIE U

COKpAaIlEHHBIE
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3JIEKTPOJIMTUYECKO
U TUccolmanun

MonekynsipHble U HOHHBIE (TIOJHBIE U COKPAIIEH-
HbI€) YpPaBHEHHUS PEaKITUH. Xumu-
YECKHUMN CMBICJI
COKpAIEHHBIX YPABHEHUH. Y CJIOBHS MPOTEKAHUS
peaKuui MEeXK1y JIEKTPOJIUTAMU A0 KOHIA. P
AKTUBHOCTU METAJLIOB.
JlabopaTopHblie onbIThI. 14. I3MeHeHHE OKpa-
CKM UHJIUKAaTOPOB B KHCJIOTHOM CpELE.

15.Peakun
b
HEUTpaNIU3alMy PacTBOpa MIETOUH PA3TUYHBIMU
kucioramu. 16. [Nomyuenue rugpoxcuna meau(Il)
Y €T0 B3aUMOJICHCTBUE C PA3TMYHBIMU KHCIIOTA-
MWU.

MOHHBIE YPaBHEHHSI pEaKLUi C y4acTHEM KHUCIIOT.
Apaymenmupoeams BO3MOKHOCTb ITPOTEKAHUSI PeaK-
U1 ¢ y4acTHeM KHUCIIOT Ha OCHOBE MpaBuia beptos-

Ji€ ¥ pAJa aKTUBHOCTH METAJUIOB.
1Ipo6ooums ONbITHL, TOATBEPKIAIOLINE XUMUYECKUE
CBOICTBA KUCIIOT, C COOIIOICHUEM ITPABUII TEXHUKH
0€30I1aCHOCTH.
Habawoamv u onucvléams peakiiu ¢ y4aCTUEM K-
CJIOT C TMOMOIIBIO0 PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA
XUMUU
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10

XUMHYECKHE CBOM-
CTBa OCHOBAHUU B
CBETE TEOPHUU DJICK-
TPOJIUTUYECKOU
TUCCOLAALINHT

OO6mme  XMMHYECKHE  CBOMCTBA
B3aMMO/ICHCTBUE C KUCIOTaMH, OKCUaMU HEMe-
TAJIJIOB, COJISIMU. O6mue XUMHUYE-
CKUE CBOMCTBA
HEpPACTBOPUMBIX OCHOBAHUI: B3aUMOJICHCTBHUE C
KHCJIOTaMH, pPa3JioKEHHE PHU HarpEBaHUMU.
JlabopaTopHblie onbIThI. 24. I3MeHEHNE OKpa-
CKHM MHAMKATOPOB B LIEJIOYHOU cpene. 25. B3au-
MO/JICVCTBHE MIEIOYEH C YTIIEKUCIIBIM ra3oM. 26.
KauecTBeHHas peakiiysi Ha KATHOH aMMOHMUSL.
27. Ilomyuenue
ruapokcuaa menu(Il) u ero paznoxxenue

IIEJIOYEH:

Cocmaensams MOJIEKYJISIpHBIC, TIOJIHBIE M COKPAIIICH-
HbIC HOHHBIE YPABHECHHSI PEAKITUI C Y4aCTHEM OCHO-
BaHUN. Apeymenmuposams BO3MOKHOCTb ITPOTEKa-
HUS peaKkluii ¢ yuacTHeM OCHOBaHUM Ha OCHOBE Ipa-
Buia beproe.
1Ipo600oums ONBITHI, MOATBEPKIAIOIINE XUMUYECKUE
CBOMCTBa OCHOBaHUH, C COOJIIOICHUEM MPABHII TEX-
HUKH 0€3011aCHOCTH
Habnrwoams u onucvlieams peakiiuy ¢ y4acTUEM K-
CJIOT C TIOMOIIBI0 PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA
XUMUHU

11

XHUMHUYECKUE CBOM-

CTBa COJICH B CBETE

TEOPHUHU DJICKTPOITH-

TUYECKOM JIUCCO-
1005 P:000%051

OO0uue XMMUYeCKre CBOMCTBA CPETHUX COJICH:
B3aMOJICCTBHE C KMCIIOTaMH, IIeJI0YaMu, COJIs-
MU U MeTasIaMu. B3aumMoaeicTBre KMCIbIX CO-
JIeH CO IIeJIoUYaMHu.
JlaGopaTopHble onbIThI. 28. Bzaumopeiictre
kapOoHaToB ¢ kuciotamu. 29. [lonyuenne

TUIPOKCUIA

Xapaxkmepu3zoeams 00IIE€ XUMUUECKHUE CBOMCTRA
COJIEW C MO3ULNNA TEOPUU DNEKTPOIUTHIECKON JUC-
counanuu. Cocmasnsims MOJICKYJISIPHbBIE, TTOJIHBIEC U
COKpaIllEHHbIC NOHHBIE YPAaBHEHUS pEeaKIUi ¢ yda-
CTHUEM COJICH.
Apeymenmuposams BO3MOKHOCTb IPOTEKAHUS PEaK-
[[UIl C y4aCTUEM COJIEW HA OCHOBE MpaBmiia beprosuie.
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xenesa(lll). 30. B3aumoelicTBue xene3a ¢ pac-

1Ipoooums OTBITHI, TOITBEPKIAIOLINE XUMUIECKUE
TBOpoM cynbdata meau(Il)

CBOICTBa COJIEH, C COOJIIOIEHNEM TPABUIT TEXHUKU
0€30IaCHOCTH.
Habnooamos v onucvieams peakiiuu ¢ y4acTHEM CO-

IlousTue o

rUaponu3e conerl |['maponus, Kak 0OMEHHOE B3aHMOICHCTBHE CONel

¢ BOJOU. ['maponn3 conm CUIIbHOTO OCHOBAaHUS U
ci1aboit KucnoThl. ['uapoaus3 conu cnaboro OCHO-

BaHUS U cUIbHOM KucioThl. [Ikana pH.
demoncrpanuu. OnpeneneHue xapakrepa Cpesl
B PACTBOPAX COJIEM.

Ycemanaenusams 3aBUCUMOCTD MEKy COCTAaBOM CO-
JIM ¥ XapaKTEepOM THAPOIN3a
Ananusuposams cpely pacTBOpa COJIHU C IOMOUIBIO
WHJUKATOPOB
IIpoenosuposams TN THAPOIU3A COJIM HA OCHOBE

aHajau3a ero (hopmyJsl
Ymemw obpamatbes ¢ 1a00paTOpHBIM 000PYI0BaHU-
€M M HarpeBaTeIbHbIMU MPHOOPaMU B COOTBETCTBUU
C IPAaBWJIAMH TEXHUKH 0€30MaCHOCTH.

IIpakTnueckas pa-
oora 1. Pemenue
AKCIIEPUMEHTAIIb-
HBIX 3a7a4 11O Te-

CBolicTBa KUCIIOT, OCHOBaHMI, OKCHIOB U COJICH
B CBETE TEOPUH JICKTPOJIUTHUUECKOMN AUCCOIUA-
U U OKUCJIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEaK-

1107078 Habnrwoams cBOWCTBA SIIEKTPOIUTOB U TTPOUCXOISI-
Me IIMX C HUMH SIBJICHUH.
«DIIEKTPOIMTUIECK Habnrwoams 1 onucvleams peakiuy ¢ y4acTueM
a sl TUCCOIIHAIIHSDY

AIEKTPOJIMTOB C TIOMOILBbIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUHU.

ff)nn AMMAVTIIINALAVNL DITDANTILYT TIN NADY/TTIL TATANM ITTNADA

O00011eHne U cucTeMaTU3alus 3HaHUH 10 TeMe « XUMUYECKUE PEAKIIMK B PACTBOPaX AIEKTPOJIUTOBY

KontponbHas padoTa 1 no TeMe « XMUMHYECKHE PEAKIIUU B paCTBOPAX IJIEKTPOJUTORY
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17

OoOmas
XapaKTEPUCTHKA
HEMETAIIOB

CrtpoeHue aTOMOB HEMETAJUIOB U UX MOJIOKEHNE
B [lepuonnueckont cucreme. P snexkrpoorpuia-
TeJIbHOCTU. KpucTammmueckre pemeéTku Heme-
TaJUIOB — IMPOCTBIX BEIIECTB. AJUIOTPONUS U €€
npuunHbl. GU3nyeckue CBOMCTBA HEMETAILIOB.
OO61re XuMHUYECKHEe CBOMCTBA HEMETAJIJIOB:
OKHCJIUTEIIbHBIE U BOCCTAHOBUTEIIbHBIE.

ObvscHamb, 4TO TAKOE HEMETAIUIHI.
Cpasnueams amnoOTPOIHbIE BUJOU3MEHEHNS KUCIIO-
pona.

Packpvieams puyrHbI aJUIOTPOIIUH.
Xapaxmepuzoeams XUMUYECKUE FTIEMEHTHI-
HEMETAJUIbl U TIPOCTHIE BEIIECTBA-HEMETAILIBI:
cTpoeHue, (pru3ndecKue U XUMHUECKHE CBOMCTBA He-
METaJlIOB.

Obvacuamo 3aBUCUMOCTh OKHUCITUTEIHHO-
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cOOJIFOICHUEM TTPABUII TEXHUKHU O€30MaCHOCTH.
Buvinoanuame pacyeTsl 10 XUMAYECKUM (POPMYIIaM H
YpaBHEHUSIM PEaKIIUiA, TPOTEKAIOIINX C yIaCTHEM

AYYIIITY A TIATAYYIA

19

IIpakTnueckas pa-
oora 2. «M3yueHue
CBOWCTB COJISIHOU
KHCJIOTBD)

ConstHast KHUCIIOTA - CUIIBHBINA 37€KTpoJUT. TH-
[TAYHBIE PEAKIIMU KUCIIOT: B3aNMOJEHUCTBUE C Me-
TaJJlaMi, OCHOBHBIMU M aM(OTEPHBIMHU OKCH/1a-
MU, OCHOBaHUSIMU U aM(OTEPHBIMH  TUAPO-

KCUIaMU, COJISIMU.
KauecTBeHHas peakius Ha XJIOPUI-HOH.

€M U HarpeBaTelbHBIMU IPHOOPAMH B COOTBETCTBHH
C IpaBWJIAMH TE€XHUKH 0€30I11aCHOCTH.
Habarwoamw cBOWCTBA STIEKTPOIIUTOB U TPOUCXOISI-
IIUX C HUMU SIBJIICHUM.
Habnwoams v onucvieams peakiuu ¢ ydacTUEM
AJIEKTPOJIUTOB C MOMOIIBIO ECTECTBEHHOTO (PyCCKOTO
WJIM POJHOTO) SI3bIKA U SI3bIKA XUMUHU.

MDoanrnnsnrimannnni: nrimaTryy TN AN ITIT MAmas s TTAAD A

20

OO0 xapakTepu-
CTHKA JJICMEHTOB
VI A - xanbKore-

HOB. Cepa

Oo6mas xapakrepuctuka snemeHToB VI A - rpyn-
nbl. Cepa B mpupoze U €€ nosrydeHue. AJIoTpoII-
HbIEe MOJU(UKAIIMNA CEPHI M UX CBOMCTBA. XHMHU-
YECKHUE CBOMCTBA CEPBI U €€ IPUMEHEHUE.
JemoncTpanuu. BzaumoaencTere cepsl ¢ Me-
TajuiaMu. [ opeHne cepbl B KUCI0pOIE

Jlasams 0011YyI0 XapaKTEePUCTUKY aTOMaM, IPOCTHIM
BEILIECTBAM U COCMHEHHIM XaJIbKOTE€HOB B 3aBUCH-
MOCTH OT UX I10JI0’KeHus B [Ieproanueckont cucreMe.
Xapaxmepuzoeams CTpOCHHE, aNIOTpONHsl, pusnye-
CKHME U XUMHUYECKHUE CBOMCTBA, IIOJyYEHUE U IIPUME-
HEHHUE Cepbl. Ycmanagaueams NPUINHHO-
CJICZICTBEHHBIE CBS3U MEXIY CTPOCHUEM aTOMa, XHU-
MHUYECKOU CBA3BIO, TUIIOM KPUCTAUIMYECKOU PEIIET-
KU cepbl, €€ (GU3NIECKUMU U XUMUYECKUMU CBOMCT-
BAMM.

Buvinoaname pacy€Tbl 0 XUMUYECKUM QOpMyJiaM U
YPAaBHEHMSAM PEAKIINHI, IPOTEKAIOIINX C YIaCTUEM

21

CepoBoaopon u
CynbhubI

CepoBOJI0pOI: CTPOCHUE MOJIEKYIIbI, (PU3NUECcKUe
Y XUMUYECKHUE, oyyeHue u 3Hauenue. CepoBo-
nopoanas kuciaota. CynbGuasl U UX 3HAYCHUE.

hm o 1 hn 8 b Wad

Xapaxmepuzoeams cocTaB, (GU3NUECKUE U XUMUYE-
CKHE CBOMCTBA, MOJIyYCHUE U IIPUMEHECHUE COEIUHE-
HUW CEephI B CTETIEHU OKUCJIEHUS -2 C UCIIOIb30BAHU-

L AN
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KadectBenHas peakius Ha CyabOUI-HOH

Haszvieamo COCAMHCHUA CCPbI B CTCIICHHU OKUCJICHUS -

2 mo hopmyne u cocmasnsams GOPMYIIBI TIO X Ha-
3BaHut0. Cocmaegnsams MOJEKYISIPHBIC 1 MOHHBIC
ypaBHCHHSI PEAKIIHIA, XapaKTEPU3YIOIIUEC XUMHYC-
CKHE CBOMCTBA COCTUHCHUM CEPhI B CTCIICHU OKUCIIC-

HUA -2.
Onucwvieams TPOLECCHI  OKUCICHUS-
BOCCTAHOBJICHUS,

onpeoensams OKUCIUTENb U BOCCTAHOBUTENb U CO-
cmaeams IEKTPOHHBIN OATaHC B peakLUsAX C yda-
CTHEM CEpBI B CTENICHU OKUCIICHHUS -2.

22

Kucnopoansie
COCIMHEHUS CEePhI

Oxkcup cepol(I'Y), cepHucTas KUCIIOTA, CYJIb(U-
Thl. KauecTBeHHast peakiys Ha CyJIb(PUT-uoH.
Oxcup cepw(VI1), cepnas kuciora, cyibdarsl.

Kpucramnoruaparsl. KauecTBeHHast peakiys Ha

cynbdar-uoH.

JMemoncTpanuu. O0eciBeUBaHUE OKPAIIEHHBIX

TKaHEW U [IBETOB CEPHUCTHIM T'a30M.
BzanmopaencTBrue KOHIEHTPUPOBAHHON CEPHOM
KHCJIOTHI ¢ Mebl0. OOyTrIMBaHNE OPraHUYECKUX
BEIIECTB KOHLICHTPUPOBAHHOM CEPHOU KHCIIOTOM.
JlaGopaTopHble ONbITHI.
32. KauecTBEeHHbIE peaKkIuu Ha CyIb(aT-HuOHBI.

3anucvieamsb HOpPMyYIbI OKCUIOB CEPBI, HA3bIEAND
UX, ONUCbI6aMb CBOMCTBA HA OCHOBE 3HAHUM O KH-
CIOTHBIX OKCH/JIAX.
Xapaxmepuzoeams cocTaB, GU3NUECKUE U XUMUYE-
CKHE CBOMCTBA CEPHOM KUCIIOTHI KAK 3JIEKTPOJIUTA C
UCIIOJIb30BaHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
XUMUH.

Cocmasnsams MOJIEKYJISIPHbIE U HIOHHBIE YPABHEHHUS
peaKUri, XapaKTEPUYIOIIUX XUMHUYECKUE CBOMCTBA
CEPHOM KHUCJIOTHI.

Pacnoznasams cynbdar-uoHsl.
Xapaxmepuzoeamsb CBOMCTBA KOHLIEHTPUPOBAHHOU
CEpPHOM KHUCIIOTHI KaK OKUCIIUTEIIS C UCIIOJIb30BAHUEM

PYCCKOT0o (pOJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
Cocmasgnams YpaBHEHHUS OKHUCJIUTEIBHO
BOCCTAHOBUTENBHBIX PEAKIUN METOJOM AJIEKTPOHHO-
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KHCJIOTHI.
Habmoodams v onuckbléams XAMUYECKAN YKCIIEDU-

23

IIpakTueckas pa-

oora 3. «M3yuenue

CBOMCTB CEpHOM
KHCJIOTBI»

CepHas KHCIIOTA - CUIIBHBIN 351eKTposIuT. CBOM-
CTBa pa30aBICHHON CEPHOI KUCIOTHI, KaK TUITUY-
HOW KHMCJIOTBI: B3aUMO/JIEUCTBUE C METAJUIAMH,
OCHOBHBIMH U aM()OTEPHBIMU OKCHJIAMH,

OCHOBAaHUSIMU u
am(OTEepHBIMU I'HJIpOKCHIaMu, cosiMu. Kauect-
BEHHAas peaklysl Ha CyJb(aT-uoH.

Ymems obpammaTscs ¢ 1abopaToOpHBIM 000PYI0BAHNU-

DJIEKTPOJIUTOB C MOMOIIBIO0 ECTECTBEHHOTO (PYCCKOTO

€M U HarpeBaTelbHBIMU IPHOOPAMH B COOTBETCTBHH
C TpaBUJIAMH TEXHUKH O€30MaCHOCTH.
Habniooams cBOWCTBA IIEKTPOIUTOB U MTPOUCKO IS
IIUX C HUMU SIBJIICHUM.
Habnwoams v onucvieams peakiuu ¢ ydacTUEM

Hniim pOI[HOFO) SA3bIKa U A3bIKa XUMHUH.

(’)nn AMVTIIINALATIL DITDATILYI TIO NARYTILTATAM ITNADA

24

OO0 xapakTepu-
CTHKA XUMUYECKUX
anemeHToB VA
rpynmsl. A30T

OO0mas xapakTepucThka 31eMeHToB VA rpymnmsbl.
A30T, cTpoeHHe aToMa U MOJIeKyJibl. Duznueckue
Y XMMHUYECKHE CBOICTBA U PUMEHEHHUE a30Ta.
A3O0T B nipupojie ¥ ero OMOJIOTuYecKas poib.
JMemoncTpanus. {uarpamMmma «CocTtaB BO3ayxay.
Buneodparmentst u ciaitabl «IItruubu 6azapei»

MOCTH OT HX MOJIOXKeHUs B [lepuoauueckoit cucreme.

UCIIOJIb30BaHUEM PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA

/Jlasamb 001IYI0 XapaKTEPUCTUKY aTOMaM, IPOCThIM
BEIIIECTBAM U COCMHEHUSIM ITHUKTOT€HOB B 3aBUCH-

Xapaxmepuzoeams CTpoeHHE, PU3NUECKUE U XUMU-
YeCKHEe CBOMCTBA, MOJIy4YeHHE U MPUMEHEHHE a30Ta C

XUMUM.
Hasvieams coemHeHNs a30Ta 110 (HopMyJie U co-
cmagnamos (HOpMyIIbl IO X Ha3BAHUIO.
Yemanaenueame IPUYNHHO-CIEACTBEHHBIE CBA3U
MEXK]y CTPOCHUEM aTOMa U MOJIEKYJIbI, BUOM XUMHU-
YECKOM CBSI3U, TUIIOM KPUCTAILINYECKON PELIETKH
a30Ta U ero hrM3N4YecKUMU U XMMUYECKUMU CBOUCT-

25

Amvmvuak. Conu
AMMOHMUSA

AMMMaK, CTpOEHUE MOJIEKYJIbI U (PU3nyecKue
cBoricTBa. AMMHaYHas BOJa, HallaThIPHBIN

CIIUPT, TUAPAT aMMHUAKA. JloHopHO-

aKLICITOPHBIN MEXaHU3M

Xapakmepuzoeams COCTaB, CTPOCHHE MOJIEKY-
JIBI,

dbu3nyecKre 1 XUMUYECKHE CBONCTBA, MOJYyUYCHUE U

IIPUMEHECHUE aMMHaKa C UCIO0JIb30BAaHUEM PYCCKOIO
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Conu ammoHus U ux npuMmeHenue. KauectBennas
peakius Ha KaTUOH aMMOHHUSI.
HMemoncTpanuu. [lonydenue, cobnpanue u pac-
MO3HaBaHUE aMMUaka. Pasznoxenue Ouxpomara
aMMOHUS.

JlabopaTopHbIe ONBITHI.

33. KauecTBeHHasl peakiids Ha KATHOH aMMOHHUS

(bOpPMYJIBI TT0 MX Ha3BAHUSM.
3anucvieams MOJEKYJSIPHBIE U HOHHBIC YPABHEHUS
PEaAKLNM, XapaKTEPUIYIOIINE XUMUYECKHUE CBOMCTBA

aMMUaKa 1 cojeil aMMOHHS.
Cocmasnams ypaBHEHUS OKHUCJIUTEIILHO

BOCCTAHOBUTEIBHBIX PEAKIUN C YIACTUEM aMMHAKa C
MOMOIIIBIO DJIEKTPOHHOTO OasaHca.
Yemanasnuseames pUYMHHO-CIEACTBEHHBIE CBSI3H
MEKy BUJAMH XUMHYECKUX CBSI3€U, TUIIAMU KpPHU-
CTaJUTMYECKUX PEHIETOK aMMHAaKa U COJie aMMOHMUS
U UX (U3NYECKUMU U XUMUYECKUMU CBOMCTBAMH.
IIposooums, HabarwOams N ONUCLIBAMb XUMUYECKUN
AKCTIIEPUMEHT I10 PAaCMO3HABAHWIO HOHOB aMMOHHUSI C
COONMI0IEHNEM TTNABUI TEXHUKH 030MACHOCTH

26

IIpakTnueckas pa-
oota 4.
«ITomyyenue am-
MHUaKa U U3y4eHHUe
€ro CBOMCTB»

[Tomyuenue, cobupanue u pacrio3HaBaHUE aM-
Muaka. M3ydyeHne pacTBOpUMOCTH aMMHaKa B BO-
7Ie ¥ XapaKTePUCTUKA OCHOBHBIX CBOMCTB THIpaTa

amMmuaka. KauecTBeHHast peakiius Ha KaTHOH
aMMOHUS

Ilonyuamw, cobupams v pacnoznasams ammuak Oo-
pawjamscs ¢ 1ad0paToOpHbIM 000PYyI0BaHUEM U Ha-
rpeBaTeIbHBIMU TPUOOPAMHU B COOTBETCTBHUH C Ipa-
BUJIAMU TEXHUKU O€30MaCHOCTH.
Habnrwoams u onucvieams XUMUYECKHUMN SKCTIEPH-
MEHT C MOMOIIBIO PYCCKOTO (POIHOTO) A3bIKA U S3bI-
Ka xumMuu. @opmynuposams BHIBOABI TIO PE3yiIbTa-
TaM MPOBEACHHOTO IKCIIEPUMEHTA.
Compyonuuams B Tipolriecce yueOHOTO B3aMOISHCT-

g
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27-28

Kucnopoaconepxa
] € COEUHEHUS
azora

Oxkcupl a30Ta: HECOJIEOOPaA3YIOIIUE U KUCIIOT-
HbIE. A30THUCTAasI KUCJIOTA U HUTPUTHI.
A30THas KMCJI0Ta, €€ MOJy4YeHUE U CBOMCTRA.
Hwutpartsl.

JdeMoncTpanuu. B3anMoiencTBre KOHIIEHTPU-
POBAHHOM a30THOW KHUCJIOTHI C MEJBIO.

Xapaxmepuzoeams cocTaB, GU3NUECKUE U XUMUYE-

CKHE CBOMCTBA, MOJyYEHUE U IPUMEHEHUE OKCHUJIOB

a30Ta C UCIHOJIb30BaHUEM PYCCKOI0 (POJIHOTO) SI3bIKA
U S13bIKa XUMUHU.

Cocmagnsams MOJIEKYJISIPHbIE 1 MOHHBIE YPABHEHUS
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I'openne uépuoro nopoxa. Paznoxxenue Hurpara
KQJIMSI M TOPEHUE IPEBECHOTO YIOJIbKA B HEM.
JlaGopaTopHblie onbIThL. 34. XUMHUYECKUE CBOM-
CTBA a30THOM KHUCIIOTHI, KaK 3JIEKTPOJIUTA

peaKLMii, XapaKTEepPU3YIOIMe XUMUYECKHNE CBONCTBA
OKCHOB a30Ta.

Yemanasnusamv NpUUMHHO-CIIEICTBEHHBIE CBSI3U
MEK]ly BUJIOM XUMUUYECKOU CBSA3U, TUIIOM KpUCTAJI-
JMYECKOU PEHIETKN OKCUJIOB a30Ta U UX (PU3NUECKU-
MU U XUMUYECKUMH CBOMCTBAMH.
Xapaxkmepuzosams cocTaB, GU3NUECKUE U XUMUYE-
CKHME CBOMCTBA A30THOM KHUCIJIOTHI KaK JJIEKTPOJINTA,
MIPUMEHEHHE C UCIIOJIb30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMHUH.
3anucvleames MOJEKYJISIPHBIE 1 HOHHBIE YPABHEHUS
pPEaKLNM, XapaKTEPU3YIOIIME XUMUYECKIUE CBOMCTBA
A30THOM KUCJIOTHI KaK 3JEKTPOJIUTA.
IIposooums, HabaroOams 1 onucvléams XUMUICCKUN
DKCIIEPUMEHT, XapaKTEPU3YIOLINN CBOMCTBA a30THOM
KHUCIIOTHI KaK DJIEKTPOJIUTA, C COOJIIOICHUEM TPABUII
TEXHUKHU O€30MaCHOCTH.
Xapaxmepuzoeamsb a30THYIO KUCJIOTY KaK OKHCIIH-
TEllb.

Cocmasnsameo YpPaBHEHUS  OKHCJIUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKIUN XapaKTEPU3YIOIINX
XAMHUYECKUE CBOMCTBA A30THOM KUCIIOTHI KAK OKHC-
JIUTENIS, C TTIOMOIIIBIO AJIEKTPOHHOIO OajlaHca.
IIposooums, HabarOOamsv ¥ ONUCHIBAMb XUMAYECKHUM
3KCIIEPUMEHT, XapaKTEPU3YIOLINI CBOWCTBA A30THOU
KHCJIOTBI KaK OKHUCITUTEIS, C COOJIIOICHUEM TTPABHIT
TEXHUKU 0€30MaCHOCTH
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29

docdop u ero
COCMHEHUS

®ocdop, ctpoeHne aroma u aymuoTponus. Poc-
buner. @ochun. Oxcun hochopa(y) u oprodoc-
dopuas kuciora. Pochatsl. DocopHbie ya00-
penusi. UHCEKTULINIBL.
JMemoncrpanun. O6pa3iibl IPUPOIHBIX COSAUHE-
Hult hocdopa. ['openue dhochopa Ha Bo3nyxe U B

Xapaxmepuzoeams CTpOCHHE, AJNIOTPOINHIO, (pr3nye-

CKHE€ U XUMUYECKUE CBOWCTBA, MOTYyYCHHUE U TIPUMeE-
HeHue gocdopa ¢ UCTIOIB30BaHUEM PYCCKOTo (po-
HOTO) S13bIKA U SI3bIKAa XUMHUHU.

CaMoCTOSITENBHO onucsiéams CBOMCTBA OKCUJI (hoc-
dbopa(V) kak KUCIOTHOTO OKCHJIa U CBOMCTBA OPTO-

dbochopHoit

kuciopoje. [lonmydaenue 6enoro docdopa u uc-
MBITAaHUE €T0 CBOMCTB

JlabopaTopHbie onbIThI. 35.KauecTBEHHBIE pe-
akuuu Ha pochar-noH

KHCJIOTHI.
Unnrocmpuposams 3TH  CBOWCTBA
MU
COOTBETCTBYIOIIUX PEAKLUN.
IIposooums, Habarooams 1 onucvléams XUMUICCKUN
OKCIIEPUMEHT C COOJTFOICHUEM TIPABHJT TEXHUKH
0€30IacCHOCTH.
Pacnosnasams dhochar-nonsl

YpaBHEHUSI-
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30

CTHKAa 3JIEMEHTOB
IV A- rpynmsr.
Yriepon

Obmas xapakrepu-| O0mas xapakrepucTuka 31eMeHToB |V A- rpym-

IIbI: OCOOEHHOCTH CTPOCHHS aTOMOB, ITPOCTHIX
BEILIECTB U COEAMHEHUH B 3aBUCUMOCTH OT IOJIO-
KEHUs 3JIeMEHTOB B [leproaunyeckoi cucreme.
VYrnepoa. AJUIOTponHbIe MOAU(DUKALIAN: alTMas3,
rpadut. AMOpQHBIN yIiIepoa U ero copTa: caxa,
aKTUBUPOBAHHBIN yronib. Ancopouus. Xumude-
CKHe cBOMcTBa yriieposa. Kokcoxumnueckoe
IPOU3BOACTBO U ero npoaykuus. Kapouasr. Jle-
MoHcTpaumnu. Komekusa «O0pa3iisl npupo-
HBIX coennHeHun yraepoaa». [loprper H. /1. 3e-

Jasamw 001I1yI0 XapaKTEPUCTUKY aTOMaM, IIPOCTHIM
BEILECTBAM U COEAMHEHUSAM 31eMeHTOB 1V A- rpyn-
bl B 3aBUCUMOCTH OT MX MosokeHus B [lepuonnue-
CKOM cucTeme. Xapakmepuzoeams CTPOCHUE, aJlI0-
TPOIHIO, PU3NYECKHE U XUMUYECKHUE CBOMCTBA, TO-
Jy4YeHHUEe U IPUMEHEHHE aMOpP(HOTO YIiiepoJa U €ro
COPTOB C UCIOJIb30BAaHUEM PYCCKOTO (POTHOTO) SI3bI-
Ka U sI3bIKa XUMUMU.
Cpasnueams CTpOCHHE U CBOWCTBA aliMasa u rpadu-
Ta. Onucvléams OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOICTBA yrjiepoja.

31

Kucnoponconepxa
I[1E COEIMHEHUS
yriepojaa

Oxkcup yraepona(Il): ctpoeHre MOJEKYJIbI, MOJTY-
yeHue u ero corctBa. Oxeun yriepoga(l'y):
CTPOECHUE MOJIEKYJIbI, TIOJTYyYEHHUE U €T0 CBOKCTBA.
VYronbHas kuciaota. CoM yroJibHOM KUCIOTHI:
KapOOHATHI U TUIpoKapOOHaThl. TexHUYEeCKas u
nuiieBas coaa. JlabopartopHbie ONbITHI.

36. [lonyuenue u cBOMCTBA YrOJbHOW KUCIIOTHI.
37. KauecTBeHHas peakiiusi Ha KapOOHAT-UOH

Xapaxmepuzoeams cocTaB, GU3NYECKUE U XUMUYE-
CKHE CBOMCTBA, OJYUYCHHUE U IPUMECHEHUE OKCUIOB
yriiepoja ¢ UCIOIb30BaHUEM PYCCKOTO (POJTHOTO)
SI3bIKA M SA3bIKA XUMUH.
Ycemanasnueams NpUUMHHO-CIIEICTBEHHBIE CBSI3U
MEXy BUAAMUA XUMUYECKHUX CBSI3€H, TUIIAMU KPH-
CTAJUIMYECKHX PEHIETOK OKCUIOB yriiepoja, ux ¢hu-
3WYECKIMH U XUMUYECKUMHU CBOHCTBAMH, a TAK¥KE
PUMEHEHHEM.

Cobnro0ams ipaBUiIa TEXHUKHU 0€30MIaCHOCTH NIPH
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Xapaxmepuzoeams cocTaB, GU3NUECKUE U XUMUYE-
CKHME CBOMCTBA, MOJy4eHUE U IPUMEHEHUE YTOIbHON
KHCJIOTHI M €€ coJiel (kapOOHATOB M TUIpoKapOOHa-
TOB) C UCIOJB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U
A3BIKA XUMHUH.

Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEU
YTOJIBHOM KUCIOTHI OT UX COCTaBa.
IIposooums, HabaroOams U onucvl8ams XUMUICCKUN
HKCIIEPUMEHT C COOJIIOJICHUEM TTPaBUI TEXHUKH
0€30IacHOCTH.

Pacnosznasams xapOboHaT-HNOH.
Buinoanuame pacy€Tbl 10 XUMUYECKUM (POPMYJIaM U
YpaBHEHUSM peaKIui, TPOTEKAIOIINX C YYaCTUEM
COEIMHEHUN yIIIepoIa

32

IIpakTrnueckas pa-
oora 5.
«ITonyuenue yrie-
KHUCJIOTO rasa u
V3y4YECHUE €0
CBOMCTB»

[Tomyuyenue, cobupanue u pacro3HaBaHHE yTiie-
KHCJIOro rasza. MzyueHue pacTBOPUMOCTH YTJIEKHU-
CJIOTO Ta3a B BOJIE U XapaKTEPUCTUKA KUCIOTHBIX

CBOWCTB yroJIbHOM KUCJIOThI. KauecTBeHHas
peakius Ha kKapOOHAT- U TUAPOKAPOOHAT-UOHBI

Ilonyuams, cobupams 1 pacno3nasams yriIeKUCIbINA
ra3z Oopawamwcs ¢ 1a00paTOPHLIM 000PYI0BAaHUEM
U HarpeBaTelbHbBIMU TPUOOPAMH B COOTBETCTBUH C
paBUJIaMHU TEXHUKHU O€30TaCHOCTH.
Habnrwoams u onucvleams XUMUYECKHUMN SKCTIEPH-
MEHT C MOMOIIBIO PYCCKOTO (POIHOTO) A3bIKA U A3bI-
Ka XUMUU. Popmyauposams BEIBOABI TIO pe3yiIbTa-
TaM MPOBEACHHOTO IKCIICPUMEHTA.
CompyoHuuams B TIpo1iecce yueOHOro B3auMOACHCT-

—— i e M e
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33 Yrneroopoasl Heopranuyeckuie u opraHuyecKue BeiiecTra. | Xapakmepuzosams 0COOEHHOCTH COCTaBa U CBOMCTB
VYriieBoaopoabl. XMMHUYECKOE CTPOEHUE OpraHu- OpraHUYECKUX COECTUHEHUN.
YECKHUX BEILIECTB, KaK MOPSAIO0K COETUHEHHS aTO- | Paziuuams NpenebHbIe U HENPEAEIbHbIE YTIEBOI0-
MOB B MOJIEKYJIE [10 BAJICHTHOCTH. POJBL.
MeraH, 3TaH, KaK mpeeiibHbIe YIIIEBOIOPObl. |Hazvieams u 3anucviéams GopMyIibl (MOJIEKYISIPHbIC
OTUJIEH U alleTHIICH, KaK HeNpeleabHble (HeHA- | U CTPYKTYpPHbIE)  Ba)KHEUIIUX MpEJCTaBUTE-
KadecTBeHHbBIE peakliy Ha HEMPEAEIbHBIE CO-
CAVUHEHUS. HEIPENEIBHOTO CTPOCHUS.
JemoncTpaumuu. Mojenu MOIEKy MeTaHa, 3ta- | HHabnwooams 3a X010M XUMHYECKOTO SKCIICPMMEHTA,
Ha, STWJICHA U alleTuieHa. B3aumonelicTBue | OIMHUCBIBATh €0 U JI€7aTh BHIBO/IBI HA OCHOBE HA0IIIO-
ATWJIEH ¢ OPOMHOM BOJIOW U PACTBOPOM JICHHH.
IIepMaHraHaTa KaJus. Dukcuposams Pe3yNbTATHl IKCIIEPUMEHTA C IIOMO-
b0 PYCCKOTr0 (POJHOIO0) S3bIKA, a TAKXKE C TOMO-
I[BI0 XUMUYECKUX (POPMYIT ¥ YpaBHEHUH.
34 [Kucnopoacoaepxka-ITUIOBBIN CIIUPT, €ro MOTyYeHUe, MPUMEHEHHE 1| Xapakmepu306ams CIIUPTHI, KaK KUCIOPOACOACpKa-
II1e OpraHnyeckue| (Qusnojoruyeckoe aecreue. TpexaToMHbIN IIME€ OPTraHMYECKUE COCTUHEHUS.
COEIMHEHHUS cnupt ruiepud. KauecTBeHHas peakus Ha Knaccuguyuposams ciupThl 10 aTOMHOCTH.

MHOT'0OaTOMHBIE CIIUPTHL. YKCyCHAas - IpeACTaBU-
TeJIb KJIacca KapOOHOBBIX KHCJIOT.
JemoncTpamun. O0ue XuMIYeCKUEe CBOKMCTBA
KHUCJIOT Ha PUMEPE YKCYCHOUM KHUCIIOTHI.
KauecTtBeHHas peakiiys Ha MHOTOATOMHBIE

OCITIANTLY

Haszvieams nipeacraBuTeNne OJTHO- U TPEXATOMHBIX
CIIUPTOB U 3aMHUCHIBATh U3 (HOPMYIIBIL.
Xapaxmepu3oeamsb KUCIOTHI, KaK KUCIOPOJICOIEP-
JKaIlie OpraHuYeCKUue COCTMHEHUS.
Has3zvieams nipesicTaBuTeNICH MpeASIbHBIX U HETIpe-

AL IILTV II'QﬂﬁI\Uf\D[TV TACTIOT A DATITMIACIIDATIL _TAD
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Kpemnuii u ero
COCIMHEHNUS

Kpemnuii, CTpoeHHue €ero atToMa U CBOMCTBA.

kpeMmHusI(!Y). KpemHuesas kucnora u e€ comnu.
HMemoncTpanuu. Komnekuust «O0pasibl npupo/i-
HBIX COeTMHEHMM kpeMHUs». Kosekuus crekina,
KEpaMHUKH, [IEMEHTA U U3ICIINNA U3 HUX.
JlaGopaTopHbie onbIThI. 38. [Iponyckanue yr-
JIEKHCIIOTO Ta3a Yepe3 pacTBOP CHIIMKATAa HATPUs

Kpemnunii B npupone. Cuimmuuasl v cuniad. OKeun

Xapaxmepuzoeams CTPOCHHE aTOMOB U KPUCTAJIIIOB,
buznueckrue 1 XuMHUYECKIEe CBOMCTBA, MOJIYUYCHHUE U
IPUMEHEHUE KPEMHHUS C UCTIOJIb30BAHUEM PYCCKOTO
(poHOTO) S3BIKA U SI3bIKA XMMUHU.
Yemanasnueams NpUUUHHO-CIIEICTBEHHbBIE CBA3U
MEXJly CTPOCHHEM aTOMa, BUIOM XUMHUYECKOH CBSI3H,
TUIIOM KPUCTAJNIMYECKON PEIIETKU KPEMHHUS, ero (u-
3UYECKUMHU U XUMUYECKUMH CBOWCTBAMU.
Buvinonauame pacy€Tsl 0 XUMUYECKUM (QOpMyJiaM U
YPaBHEHUSM PEaKIuii, MPOTEKAIOIINX C YIaCTHEM
KPEMHHUS U €r0 COCINHEHUM.
Xapaxmepuzoeams cocTa, GU3NYECKUE U XUMUYE-
CKHE CBOMCTBA, MOJyueHUE U IPUMEHEHHE COeTUHE-
HUNW KDEMHUSA C UCTIOIRIORAHUEM NVCCKOTO0 (DOTHO-

36

CwiukatHas

Onucvigams Ba)KHENIINE TUITBI TPUPOIHBIX COEIH-
HEHUI KpEeMHHUS KaK OCHOBHOTO 3JIEMEHTa JINTOC]e-

NLY

IIPOMBIINIJIICHHOCTD

IIpownsBoacTBO cTekna u uementa. [Ipoayknus

CUJIMKAaTHOW MPOMBILUIEHHOCTH: ONITUYECKOE BO-
JIOKHO, KepamuKa, dhapdop, bhasac. OnTuyeckoe
BOJIOKHO. JleMoHcTpaumnu. Komneknus npoayk-
UM CUJIMKATHOW NMPOMBIIIJICHHOCTH. Buzaeo-

Xapaxmepuzosams CUIMKATHYIO TTPOMBIIUIEHHOCTD
1 €€ OCHOBHYIO IPOAYKIIHIO.
Yemanasnusams ananorum Mexay pasiinyHbIMA OT-
paciasiMU CHJIMKATHOW MPOMBIIILIECHHOCTH

dbparmenTs! U ciaannbl «[IpOU3BOICTBO CTEKIIA U
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Onucwvieamo HaX0XACHUC HCMCTAIJIOB B IIPHUPO/JIC.

Xapaxmepuzoeams GPaKIIUOHHYIO IEPETOHKY KHI-

37 [Tomyuenue
HEMETaJlIOB

(DpaKI_[I/IOHHaSI IICPCIroHKa KUIAKOIro BO3ayxad, KaK
CII0c00 MMOJIYUICHMA KUCJIOpoda, a30Ta, aproHa.

KOTO BO3/yXa KaK COBOKYITHOCTb (DU3HUECKUX MPO-
LIECCOB. ApeyMeHmuposams OTHECEHUE aKTUBHBIX
HEMETAJUIOB K OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIM

[Tonyuenue pocdopa, KpeMHUs, XJIOpa, UOA.
DIEeKTPOJIU3 pacTBOPOB.

HMemonctpanuu. Komnekuus «[Ipupoineie co-
Buneodpar-

CANHCHMA HCMCTAJIIIOBY.
MCHTBI n CJIElfII[BI
((q)paKHI/IOHHaH IICPCTOHKA JKUAKOT'O BO3AyXa».

D) A Ad A g

Xapaxmepuzoeams XUMU3M, ChIpbE, almapaTypy, Ha-
YUYHbIE TPUHIIUIBI U TPOIYKIUIO POU3BOJICTBA CEp-

Imponecccam

38 [Tomyuenue
BAXKHEHUIIINX

XUMHYECKUX
COEeIMHEHUN

[Tony4yeHne CEpHOM KUCTIOTBI: CHIPhE, XUMU3M,
TEXHOJIOTUYECKAsl CXEMa, METOJ KUTISIIETO CII0s,
MPUHITUIIBI TEMJI000MEHA, IPOTUBOTOKA U ITUPKY-
aanuu. OneyM.
[Ipon3BOACTBO aMMHAKa: CBIPHE,
TE€XHOJIOTUYECKAsl CXeEMa.
JdemoHcTpanuu.
Mopenu annaparoB AJi1 OPOU3BOJICTBA CEPHOM
KHUCJIOTBI. MojieNib Kumsiero cios. Mojenb Ko-
JIOHHBI CUHTE3a aMmMuaka. BuneopparmMeHTs! u

XUMM3M,

HOU KUCIOTHl. Cpasnusams TPOU3BOACTBO CEPHOU
KHUCJIOTHI C TPOU3BOJICTBOM aMMHUaKa

cnaiapl «IIporu3BOACTBO CEPHOU KUCIOTHI».
BuneodparmeHTsl
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«CpIpb€ U1 MOTYYEHHUS CEPHOM KUCITOTHI.

u cnaiael «[IponsBoacTBo ammuakay. Komtekius

39

O0001IeHue o Te-
me «HemeTamisl n
WX COEIUHEHU)

YPOK-yIpa)XHEHUE C UCIIOIb30BAHUE CAMOCTOS-
TEJbHON pabOTHI MO BBIMOJIHEHUIO TPOBEPOUHBIX
TECTOB, 3aJJaHUN U YIIPAKHECHUN

IIposooumps o11eHKY COOCTBEHHBIX JOCTH)KCHUI B
YCBOCHUHU TEMBI.
Koppexmuposams cBOU 3HaHUS B COOTBETCTBHUU C
IUTAHUPYEMBIM PE3yJIbTaTOM
[lonyuams XUMUYECKYI0 HHPOPMALIUU U3 PA3IMYHBIX

UCTOYHUKOB.
lIpeocmasname undopmaruto no teme «Hemeran-

40

KontpoasHadg padora mo teme «HeMeTauibl M MX COSTMHEHUS)

OED» R RUIE TAOTUIL _CXEeM QOOONHOTO KOHCOeKTA R

41

MeTa/iibl U UX COEIMHEHUS

(17 u)

[Tonmoxenne me-
tajuioB B [lepuo-

KpHUCTAJIOB

JIMYECKOM CHCTEME,
CTPOEHHUE aTOMOB U

[Tonmoxenne metaiuios B [leproandeckoii cucre-
Me xuMudeckux sjemMeHToB [l. 1. MeHpaeneena,
CTPOCHHE UX aTOMOB M KpUCTAILIIOB. MeTanue-

CKasi CBSI3b U METAJlJTMYECcKas
JIAYeCcKas pemETKa.
®u3nyecKre CBOMCTBA METAJIOB: AJIEKTPO- U TE-
IJIONPOBOIHOCTh,  OTpaKaromiasl Croco0-
HOCTb,
MJIaCTUYHOCTh. CIuiaBbl YEPHBIE U LIBETHBIC

KpucTa-

MCKIY CTPOCHUCM aTOMa, BUIOM XUMHYECKOM CBiA3U,

ObvscHamyb, YTO TAKOE METAIUIBI.
Pa3znuuams Hopmbl CylieCTBOBaHUS METAJIOB: AJie-
MEHTBI U MIPOCTHIC BEIIECTBA.
Xapaxkmepu3zosams XUMUYECKHUE DJIEMEHThI-METAIIbI
10 UX NnoJiokeHuto B [lepnoanueckon cucreme /1. 1.
Menneneesa. [Ipoenozuposams CBOMCTBA HE3HAKO-
MBIX METAJIOB MO MOJ0XeHUIo B [lepnoanueckoit
cucTeMe Xumuueckux aneMeHToB /1. M. Menaeneena.

Yemanasnuseames NpUYMHHO-CIEACTBEHHbBIE CBSI3H

THUIOM KPHUCTAJUTMYECKON PEIIETKU METAILUIOB —
MIPOCTHIX BELIECTB U UX COCTMHEHUM
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42

OOmue
XAUMHUYECKUE
CBOMCTBA METAJJIOB

MeTtaibl Kak BOCCTAHOBUTEIN. DIEKTPOXUMHYE-

CKMM psii HanpspKeHUM. B3anmonencTeue Meta-

JIOB C HEMETAJIIAMU, OKCUAAMH, KUCIIOTaMH, CO-
JSAMH. AJIFOMAHOTEPMUSI.

Ob6vscHAMb, 9TO TAKOE STl AKTUBHOCTA METAIIJIOB.
Ipumenamo ero g XapaKTePUCTUKH XUMUIECKIX
CBOMCTB IIPOCTHIX BEIIECTB-METAILIIOB.
Ob606wams CUCTEMY XUMUYECKUX CBOMCTB METAJLIIOB
KaK

JemoncTpanuun. Bzaumoseiicteue HaTpus, JIn-
THS U KaJblHs ¢ BOAOU. ['opeHne HaTpus, Maruus
Y JKeJie3a B KUCIIOPOJE. Benpimka Tep-
MUTHOU CMECH.
B3auMopeiicTBre cMeCcH TOPOIIKOB CEPBI U JKEJIe-
3a, [IMHKA U cepbl. B3auMoaerncTBrE AIFOMUHUSA C
KHCJIOTaMHu, IieJIodaMu 1 BoJIoM. B3aumoaenct-
BHE XKeJe3a U MEeIM C XJIOpoM. B3aumopericreue
M€ C KOHIIEHTPUPOBAHHOW CEPHOU KUCIOTOM U
a30THOM KUCJIOTOM (pa30aBlIeHHON U KOHIICHTPH-
POBaHHOM).

JlaGopaTopHblii onbIT. 39. B3aumoelicTBue
Kesesa ¢ pacTBopoM cynbbara meau(1l)

«BOCCTAaHOBHTEIILHBIC CBOMCTBAY.
Cocmasnsims MOJICKYJIIPHBIC YPABHEHUS PEAKIIHH,
XapaKTePU3YIOIINX XUMUYCCKUE CBOMCTBA METAJIJIOB
B CBETE YUCHHS 00 OKHCIUTEIIHHO-
BOCCTaHOBHUTEJIBHBIX MPOIIECCaX, a PEaKIMH C yJa-
CTHEM 3JICKTPOJIMTOB, MPEJCTABIATH TAK)KE ¥ B HOH-
HOM BHJIE.

Habniooamov u onucvieams peakiiuu MEX1y BEIIECT-
BaMU C IOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U SI3bI-
ka XxuMmuH. CaMOCTOSATEIIHFHO nPOBOOUMb OTIBITHI,
MIOJITBEPIKIAIONINE XUMUIECKIE CBOWCTBA METAIIJIOB
C COOJIIOJIEHEM TIPABHJI TEXHUKH OC30MaCHOCTH
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Jasamw 001I1yI0 XapaKTEPUCTUKY IIETOYHBIM METal
JaM 1o UX mnoJioxkeHuto B [lepuonnueckoit cucteme

Xapaxmepuzoeams cTpoeHUe, PU3NUECKUE U XUMU-
YEeCKHEe CBOMCTBA MIEIOYHBIX METANIOB B CBETE 00-

IIpeockazvieams Hy3NUECKUE U XUMUUECKHE CBOM-
CTBa OKCHJIOB ¥l TUIPOKCHIOB MIEJIOYHBIX METAIOB
Ha OCHOBE WX COCTaBa M CTPOCHUS U TIOJITBEPKIAThH
IIPOTHO3bI YPABHEHUSMH COOTBETCTBYIOIIUX PEaK-

JIOYHBIC MCTAJLIIbD).

xuMudeckux saemeHToB . 1. Menaeneena.

mero, 0COOCHHOTO U CANHUYHOIO.

IAH.

43-44 Obmas CtpoeHre aTOMOB M IPOCTHIX BEIIECTB. 3aBUCH-
XapaKTePUCTHKA | MOCTh (PU3NYECKUX U XUMUYECKUX CBOMCTB IIIe-
HIETOYHBIX JIOYHBIX METAJUIOB OT 3apsAIOB sIEp UX aTOMOB.
METaJIJIOB Oxcuapl ¥ TUAPOKCHUBI HIEIIOUHBIX METAIJIOB, UX
IIOJIy4YE€HUE, CBOMCTBA, IPUMEHEHHE. BaxkHenme
COJIY ILIE€JIOYHBIX METAJUIOB, X 3HAYCHHE B KUBOI
Y HEKMBOM MPUPOJIE U B )KU3HU YEJIOBEKA.
JemoncTpanuu. OKpacka IjJaMeHH COeIUHE-
HUSIMU ILEJOYHBIX METANIOB
45-46 OO0
XapaKTCPUCTHKA | CrpoeHre aTOMOB M MPOCTHIX BEIIECTB. 3aBHCH-
IICTOTHO3CMEIBHEI \\jocTh hrusnUecKuX u XHUMUYEC-
X MCTAJLIOB CKHUX CBOWCTB
[IETOYHO3EMETBHBIX METAJNIOB OT 3apsA0B AP
uXx aToMOB. OKCHJIBI ¥ THIPOKCHIBI IIEITOTHO3E-
MEJBHBIX METAJIOB, UX MOJIYYCHHE, CBOMCTBA U
IpuMeHeHue. Baxuenmue conu
MIEI0YHO3EMENBHBIX METAJIOB, UX

rpynisl (IETOYHO-3eMENbHBIM METAJIJIaM) 110 UX I0-

ObvscHsAMb STUMOJIOTHIO Ha3BAHUS TPYIIIIBI «II1E-
JIOYHO3EMEIIBHBIE METAIIIIBDY.
Jlasamwb 001TYIO XapaKTepUCTUKY MeTaiam HA

noxeHuto B [lepuoanueckoit cucteMe XUMHUYECKUX
anemeHToB [l. 1. MeHnpaeneena.
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3Ha4YCHUE B MIPUPOJIC U KU3HU yeroBeka. Kapoo-
HATBI ¥ TUAPOKAPOOHATHI KAJIBITHSL.
Jdemoncrpanun. Okpacka mjiaMeHu CoeIMHe-
HUSMH IETOYHO3EMENBHBIX METAJUIOB. I amenue
U3BECTH BOJION.
JlaGopaTtopHnslii onbIT. 40.ITonydyenune nzBecrt-
KOBOM BOJIbI M ONBITHI C HEM

Xapaxkmepuzosams CTpoeHUE, GU3NIECKUE U XUMU-
YECKHE CBOMCTBA METOYHO-3eMETBHBIX METAJVIOB B
CBeTe 00IIero, 0COOEHHOTO ¥ €JUHUYHOTO.
Ilpeockazvieams Ppusznueckue 1 XUMUYECKUE CBOM-
CTBa OKCUJIOB M TUJIPOKCUAOB MeTaisioB HA rpymmbl
Ha OCHOBE UX COCTaBa M CTPOCHUS U 10OMBEPHCOAMD
IIPOTHO3bI YPABHEHUSMH COOTBETCTBYIOIIUX PEaK-
117078
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JKEcTkoCTh BOJIBI U
crocoObl €€ ycTpa-
HEHUS

JKECTKOCTh BOJIBI: BPEMEHHAS U MOCTOSTHHAS.
Cnoco0bl ycTpaHeHUs] BPEMEHHOM JKECTKOCTH.
CriocoOsbI
YCTPAHEHUS MOCTOAHHOMU KECTKOCTU. IOHUTHI.
Hemoncrpanuu. [lonydyenue KECTKOM BOJIbBI
B3aMMO/ICMICTBUEM YIJIEKHCIIOTO C U3BECTKOBOM

BOJIOW. Y CTpaHEHHE BPEMEHHOMU )KECTKOCTH KU-
ngueHueM U T00ARKON conkl Y oTnaHeHUe TTOCTO-

ObvscHamb, 9TO TAKOE <GKECTKOCTH BOIBI».
Paznuuams BpeMeHHYIO U TTIOCTOSIHHYIO J)KECTKOCTh
BOJIbI. [Ipedniacams ciOCOOBI YCTPAHEHUS KECTKOCTH
BOJIbI [Ipo6ooums, Habato0ams U ONUCHIBAMb XUMH-
YECKHUH IKCIIEPUMEHT, C COOJIIOICHUEM TTPABHIT TEX-
HHUKHU 0€30I1aCHOCTHU

48

IIpakTnueckas pa-
oota 6. «Ilomyye-
HHUE KECTKON BOJIBI
U CIIOCOOBI €€ yCT-
paHEHHUS

[Tomydyenue kECTKOM BOAbBI B3aUMOJICICTBUEM
YTJIEKUCIIOTO € U3BECTKOBOM BOAOW. Y CTpaHEHUE
BPEMEHHOM JKECTKOCTH KUTISTYEHUEM U 100aBKOM

COZbI. Y CTpaHEHHUE ITOCTOSHHOU )KECTKOCTH J0-
0aBKoOii copl. McnbITaHne )KECTKOMH BOIBI
pacTBOPOM MbLIa

llonyuamw, cobupams 1 pacno3nasams yriIeKUCIbIA
raz Oopawamscs ¢ 1a00paTOPHLIM 000PYI0BAaHUEM
¥ HarpeBaTelIbHBIMU IPHOOPAMH B COOTBETCTBHH C
paBUJIaMHU TEXHUKHU O€30TacCHOCTH.
Habniooamws 1 onucviéams XUMUYECKUI dKCTIEpU-
MEHT C MOMOIIBIO PYCCKOTO (POTHOTO) A3bIKA U A3bI-
Ka xumMuu. @opmynuposams BHIBOABI TIO PE3yiIbTa-
TaM MPOBEACHHOTO IKCIIEPUMEHTA.
Compyonuuams B Tipolriecce yueOHOTO B3aMOISHCT-

- PP~
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AJIOMAHUA U €r0

82

50-51

COCIUHCHUA

Keneszo u ero

cBOMCTBa amtoMUHUS. OCOOEHHOCTH OKCUJIA U
TUAPOKCH]IA ATFOMUHUS KaK aM(OTEPHBIX COETH-
HeHui. Baxkueliume coau amtoMuHUS (XJIOpHI,
cynbdar). lemoncrpannu. Komnekuus npupo/i-
HBIX COCIMHEHUM amoMuHus. BuneodparMeHTb
U cinaifzibl «OKCU alFOMUHUS U €r0 MOIu(UKa-
uny. [lonyuenue amdorepHOro ruipokcuaa
AJTIOMUHUS U UCCIIEIOBAHUE €TI0 CBOWCTB

CoenuHenus allOMUHUS B IPUPOJIE. XUMUYECKHE

Xapaxmepuzosams ATFOMUHUN MO €TO MOJOKEHUIO B
[Teprnoanyeckon cucteMe XuMHUYECKUX 3JIEMEHTOB /1.
H. Menneneena.

Onucvieams cTpoeHre, GU3NUECKUE U XUMUYECKUE
CBOICTBA aJIIOMUHUS, TOATBEPIK/Iasi UX COOTBETCT-
BYIOIIIMMH YPaBHEHUSAMU PEAKIIHIM.
ObvsicHamb TBOUCTBEHHBIN XapaKTep XUMHUUECKUX
CBOMCTB OKCH/Ia Y TUJIPOKCHUJIA ATFOMUHUSI.
Koukpemusuposams 3IEKTPOITUTAUECKOE MOJTYIECHUE
METAJVIOB OMMMCAHUEM MPOU3BOJICTBA ATTFOMUHMUSL.
Yemanaenuseams 3aBUCUMOCTB 00J1aCTEM MpUMEHE-
HHS aJIIOMHHMS U €T0 CIIJIaBOB OT CBOMCTB.
IIpo6ooums pacd€Tbl MO XUMUYECKUM (PopMyJiaM U

COCIUHCHU

OcobeHHoCTH CTpOCHUS aToMa *Kefe3a. XKene3o B
npupoze. Baxunenmue pynsl xeneza. OKCHIBI U
ruapokcusl xxenesa(ll) u (I). Conu xenesza(Il)
u (I11). OGHapy>keHre NOHOB KaTHOHOB JKeJie3a B
pacTBope. 3HAUEHUE COCAMHEHUI Keesa.
JlaGopaTopHble ONbITHI.

41. Ionyuenune ruapoxcuaos xemneza(Il) u (111).
42.  KadecTBEHHbIE PEaKMH HA KATUOHBI KeJle-
3a

YECKOM CHCTEME XUMHYECKUX djieMeHTOB [[. 1. Men-

JKCJIC3a, ITIOATBCPIKAAA UX COOTBCTCTBYIOIIMMHU YpaB-

ObvscHamb HATMYUE IBYX TEHETHUECKUX PSIOB CO-

IIposooums pacu€Tel O XUMUYECKUM (hopMyIaM U

Xapaxmepuzosams nionoxeHue xenesa B [leproau-

nieneeBa, 0COOCHHOCTH CTPOCHUS aToMa.
Onucvieams PU3NUECKUE U XUMUYECKIE CBOMCTBA

HEHUSIMU PEaKIIUH.

* 2+ 3+
SIMHCHUH kene3a Fe“ u Fo™ .
Yemanaenuseams 3aBUCHMOCTD 00J1aCTEH MPUMEHE-

HUS JKeJie3a U €ro CIJIaBOB OT CBOMCTB.

YPaBHEHUSIM PEAKIINM, MPOTEKAOIINX C Y4ACTUEM

JKene3a M €ro COeJUHEHUH.
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52

IIpakTnueckas pa-
oota 7 «Pemienue
3KCIIEPUMEHTAJIb-
HBIX 3aJa4 110 TEME
«MeTanab»

Pemienne  sKCIEpUMEHTANBHBIX 3a/1a4 Ha
pacno3HaBaHUE U MTOJTYYEHUE METAIIJIIOB U UX CO-
e IMHEHUU

DKCIEpUMEHTAIBHO UCCIe0068amb CBOMCTBA METAI-
JIOB U UX COCIMHEHUH, pelaTh HIKCIIEPUMEHTAIbHbIE
3aja4u o TemMe «MeTauib.
Pabomams ¢ nabopatopHbiM 000py1I0BaHUEM U Ha-
rpeBaTelIbHBIMU MTPUOOpPAMU B COOTBETCTBHUHU C Mpa-
BUJIAMU TEXHUKU O€30MaCHOCTH.
Habnooams cBOWCTBA METAJIOB U UX COEIUHEHUN U
SIBJICHUM, TPOUCXOSIINX C HUMHU.
Onucvleams XUMAYECKHUM SKCIEPUMEHT C MOMOIIIBIO
PYCCKOT0 (pOJAHOTO) SI3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BEIBOJBI MO pe3ybTaTaM MpoBe-
JIEHHOT'O SKCIIEPUMEHTA
Onpeodensams (Mcxoas U3 yueOHOM 3a1aun) HE00X0-
JMMOCTb MCTIOJIb30BAHUS HAOJIFOJCHUS U DKCIIe-
puUMeHTa

53

Koppo3usa meran-
JIOB U CIIOCOOEI 3a-
IIUTHI OT HEE

Koppo3us xumMudeckas 1 3JIeKTPOXUMHUUECKas.
3amuyra METAIIIOB OT KOPPO3HH.
JdeMoHcTpanuu.

Komnekuus « XuMHU4eCKrUe HCTOUHUKHU TOKA.
Pe3ynbTaThl IIUTEILHOIO SKCIEPUMEHTA 110 U3Y-
YEHUIO KOPPO3UHU CTATBHBIX U3/ICJINI B 3aBUCH-

ObvscHAmMb, YTO TAKOE KOPPO3USL.
Paznuuams XUMUYECKYIO U DJIEKTPOXUMHUYECKYIO
KOppO3uu. Mnitocmpuposams OHATUS «KKOPPO3US»,

«XUMHUYE-
cKas
KOPPO3US», «IJEKTPOXUMHUUECKAsi KOPPO3UsD) MPHU-




84

54-55

Meramisl B mpupo-
ne. [lonstue o me-
TaJUTypruu

Merasibl B ipupoe: B CBOOOTHOM BUJIE U B BU-
1€ COCAMHEHNN.

[lonatne o Metasuryprun. Y€pHas 1 nBETHAS Me-
TaJUTyprusi.
[TupomMeTannyprus, TUAPOMETaILTYPTUsl, dJICK-
TpomeTtamutyprus. Jlomennsii npouecc. [lepepa-
0O0TKa YyryHa B CTaJlb.

DIIEKTPOJIU3 PACIIIIABOB.
JemoncTpanun. BoccTtaHOBIeHUE MEU U3 OK-
cuna meau(IT) BomopomoM. BuaeodparmeHTs! u
clian bl

Knaccugpuyuposams HopmMbl IPUPOTHBIX COCTUHE-
HHUW METAJIOB.
Xapaxkmepu3zoeams 001IKE CIIOCOOBI MOTYYCHUS ME-
TaJUJIOB: MUPO-, TUJPO- U FJIEKTPOMETAILITYPTHUH.
Konxpemuzuposams 3ti ciocoObl mpuMepamu U
YpaBHEHUSIMU PEAKIIUN C COCTABICHUEM DJIEKTPOH-
HOTO OaJiaHca.

Onucvleams TOMEHHBIN MTPOLIECC U NEKTPOIUTHYEC-
CKOE TOJIyYeHHE METAILJIOB.

Pa3znuuame 4€pHble U IIBETHBIE METAILJIbI, YYTYHBI U
CTaJIn

«IIpou3BoacTBO UyryHa u crainnm». Buneodpar-
MEHTHI U chanibl «M3aenusa u3 yyryHa u CTalim.
BuneodparmenTs u cnaitasl «IIpousBoactBo

OATIYAR £YTYTYITY p=3

56

O00011eHMe 3Ha-
HUU 110 TeMe «Me-
TaJUTBD

YPOK-yIpa)XHEHUE C UCIIOIB30BAHUE CAMOCTOS-
TEJIbHOW padOTHI IO BBHIMOJIHEHUIO TPOBEPOUHBIX
TECTOB, 3aJJaHUU U YIIPAKHEHUM.

1lpo6ooums O1IeHKY COOCTBEHHBIX JOCTUKEHUM B
YCBOCHHUHU TEMBI.
Koppexmuposams cBOY 3HaHUS B COOTBETCTBHUU C
IUTAHUPYEMBIM PE3yJIbTaTOM
[lonyuams XUMUYECKYIO HH(POPMALIMK U3 Pa3IUIHbIX
UCTOYHHUKOB.

IIpeocmasnsimo nHGOPMAITHIO TIO TeMe «MeTaubDy B

RUIIEC ’T‘ﬂﬁﬂI/ﬂI CXeM OTITONHOTO KOHCITIeKTA R TOM

S

KoHsTpoabsHag pador 3 mo teme «MeTajuibh»y

XuMuA U OKpYyKaiuas cpeaa (2 4)
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58 XuMuueckas

OpraHu3alus
IJTAHETHI 3eMJIA

Crtpoenue 3eMiu: siIpo, MaHTHsL, 3eMHast Kopa, ux| Mumezpuposams CBEACHUS 10 (PU3NIECKON Teorpa-

XUMHUYECKU cocTaB. JIutocdepa u e€ xumude- |pun B 3HAHUA O XUMUUYECKOW OpTaHU3aI|H TJIAHETHI.
ckuii coctaB. Munepaisl. Pynel. Ocanounsie no- | Xapaxkmepuzoeams XUMUYECKHI COCTAaB FE€0JIOTHYE-
poxel. [lone3nsie uckonaempie. XUMUUECKHUM CO-

CKHUX 000J104eK 3eMITH.
cTaB rupochepbl. XMMUYECKHUM COCTaB aTMO- Pa3znuuames MyuHepanbl ¥ TOPHBIE TOPOJIbI, B TOM
cdepsl. yucie u PY JIbl
JeMoncTpanuu. BuneopparMeHTsl 1 claiibl
«CTtpoeHnue 3eMiu U €€ XUMUYECKUI COCTaBy.
Kosnekiuss MUHEpanoB ¥ TOPHBIX TOPOJ.
Komnekuus «Pyapl MeTaimoBy.
59 Oxpana okpy- W cTOYHNKN XUMUYECKOTO 3arpsi3HEHUS OKPY- Xapaxmepu3o6ams UCTOUYHUKN XUMHUYECKOTO 3a-
JKAIOLEH cpelibl OT | JKarolen cpeabl. [ 1o0anbHbIe 3KOJIOTHYECKHE IPSA3HEHUS OKPYKAIOIIEW CPEIbI.
XUMHUUYECKOTO 3a- | MPOOJIEMbI YeJIOBEUECTBRA! MapHUKOBBIN 3¢~ | Onucvieams TI00ATBHBIC YKOJIOTHYECKUE TPOOTIEMbI
IPSI3HEHUS (beKT, KUCIOTHBIE YeJI0BEYECTBA, CBSI3AHHBIE C XUMUYECKUM 3arpsizHe-
ax
Cpelibl OT XUMUYECKOTO 3arpsizHeHusl. «3enénas | Ilpednazams nymu MuHuUMU3ayuy 6030eUcmeusi Xu-
XUMUSD.

MUYECKO20 302PA3HEHUSL HA OKDYICAIOWYIO Cpeo).
JlemoncTpanuu. BuneodparmenTs! u cnaiiapl | [lpusooums npumepvit MesHcOyHaApoOH020 COMpYOHU-
«I'mobanpHBIE KOJIOTHYECKHUE MPOOIEMBI YelIo-

yecmea 8 001acmu OXpaHvl OKpysHcaowels cpeovl om
BREYECCTBA»

XUMUYHYECCKO20 3APNA3IHECHIIA
O0001meHne 3HAHMI 110 XMMHUHM 32 KyPC OCHOBHOM MIK0JIbI. [Togroroska k OCHOBHOMY rocyaapcreeHHOMY 3Kk3amMeny (OI'9)

(7 9)
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60

BeniectBa

CtpoeHure aToMa B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTO 31eMeHTa B [leprnoanueckoii cuc-
TEME.

CtpoeHue BeliecTBa: XMMHYECKass CBSI3b U
KPUCTAJUIMYECKUE PEIIETKUA. 3aBUCUMOCTD
CBOMCTB 00pa30BaHHBIX 3JIEMEHTaMH MTPOCTHIX
BEIIIECTB (METaJIOB, HEMETAJIIOB, OJIarOpOIHBIX
ra3oB) OT MOJIOKEHUA dJIeMeHTOB B Ileproanye-
CKOM CHCTEME.

Tumnonorus HEOPraHUYECKUX BEIIECTB, JEJICHUE
WX Ha KJ1acchl U rpymisbl. [IpeacraBurenu

IIpeocmasname nadopMmaruio o treme «llepuoauye-
ckul 3akoH u llepuognueckas cucrema /1. 1. Men-
JiejieeBa B CBETE TEOPUU CTPOCHHUSI aTOMa» B BUJE
Ta0JIMII, CXEM, OIIOPHOTO KOHCIEKTA, B TOM YHUCJIE C
MPUMEHEHUEM CPEJICTB HKT.
Buvinonnsams TeCTOBbIC 3aaHUS IO TEME.
IIpeocmasname nadopmanuto mno teme «Buasl xu-
MUYECKUX CBSA3EH M TUIIBI KPUCTATUIMYECKHUX PelIé-
TOK. B3auMOCBSI3b CTPOEHUS U CBOICTB BELIECTB» B
BUJIE TA0JIULI, CXEM, OITOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumenennem cpeacts UKT

61

XUMHYECKUE
peakuuu

[Ipu3Haku U yCJIOBHUS NMIPOTEKAHUSI XUMHUYECKHAX
peakiuii. TUIIOJIOTHST XUMHUYECKUX PEAKIIAN TT0
pa3IUYHBIM OCHOBaHUSIM. Peakiimu HOHHOTO
oomMmeHa. OKHCIIMTEIILHO-BOCCTAHOBUTEIBLHBIC
peaKuumn

Ilpeocmasnsamo uadopmaruto o reme «Kmnaccudu-
KaIysi XUMUYECKUX PEaKIUid 10 pa3IMuHbIM MpU3Ha-
kaM. CKOpOCTh XMMUYECKUX PEaKIUil» B BUAE Ta0-
JIMII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npuMenenueM cpeacts UKT.
Bvinonnamo TECTOBBIE 3aaHUS TIO TEME.
Xapaxmepuzo6amv OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINH, OKUCIUTENh U BOC-
CTaHOBUTEJIb.

Omauyams TOT TUT PEAKITUHN OT peakinii OOMeHa.
3anucvieams ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C TOMOIIBIO AJIEK-
TPOHHOTO
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OaaHca
62-63 OcCHOBBI XVMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. | Xapakmepuzosamsb 0011ME, OCOOCHHBIC U MHIUBUTY-
HEOPraHWYECKON | XapaKTepHbIe XUMUYECKHE CBOMCTBA COJico0pa- |albHbIE CBOMCTBA KUCIIOT, OCHOBAHUH, COJIEH B CBETE
XAMUH 3YIOIUX OKCHUOB, TUAPOKCHIOB (OCHOBAHHM, KH- TEOPUHU AICKTPOIUTUICCKON TUCCOITUAIINN.
CJOT ¥ aM(OTEPHBIX TUIPOKCHIOB), COJICH Apeymenmuposams BO3MOKHOCTb TTPOTCKAHUS XH-
MHUYECKHUX PEAKIIUHA B paCTBOPAX IJICKTPOIUTAX HC-
X011 U3 ycnoBui. Knaccuguyuposams Heopranude-
CKHE BEIECTBa 0 COCTaBY U CBOMCTBAM.
[ThugnoumE TNUMENEL TNETICTARUTENEN KOHKNETHRIX
64 [ToBTOpCHUE 1 TecTupoBanwme, perieHne 3a1a49 U BEITIOJIHCHUE | BbinoaHsams TECTHI U YIPAKHCHUS, peuliams 3a1a9u
0000IIeHHE 10 Te- yIOpaKHEHUU 10 TeME 10 TEME.
Mme. [ToaroroBka x Ilpo6ooums O1IeHKY COOCTBEHHBIX JOCTUKEHUM B
KOHTPOJILHOH YCBOCHUU TEMBI.
pabote Koppexmuposamsv cBoM 3HaHHS B COOTBETCTBUH C
65 KonTponsHas Non4 «MToroBast mo Kypcy OCHOBHOM IIKOJIBI»
66

AHaM3 KOHTPOJIBHOU paboThl. [loaBEIEHHE UTOTOB roja.
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