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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1mo XuMuu Na€T MOPEACTaBICHUE O IENAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEOBATEAbHOCTh  HU3YYEHUS] XUMHUM C Y4YETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM W IPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OPUEHTHPOBAHO Ha OOLIEKYJIBTYPHYIO IOJrOTOBKY, HEOOXOIUMYIO JJIs BBIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOydarolUXcs, Ha MPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyy4arolerocsi, ero MpeACTaBIEHUH O MAaTepUAIbHOM €IMHCTBE MHUpPA, BAKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpoodJIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsT  KyJbTyphl  JUYHOCTH  OOy4yawmuxcsi, uX oOmeld u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBIIUICHUS U TBOPUECKHX CIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI
MIPEICTABIICHUNA O €IMHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIrlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

YriyOnéHHbIA Kypc XMMUUA OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepKaHus MPOrpaMMbl MO XMMHUU C(POpMHUpPOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKOMN JUCCOLMAIINY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W 00€CleurBalOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSICHITH W
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karouud Mup, Ouosorus, (usuka, maTreMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yrayOJaEHHBIM
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHsI Ha CIEQyIoIIeM ypoBHE oOpa3oBaHus. B mporpamme mo XuMUuU
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHust B IpoUIbHBIX KJaccax.

VYriyOnéHHOEe  M3y4eHUE XUMHUHM  CIOCOOCTBYET  peajlv3alud  3a1ad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JalbHEUIIEH TPYIOBOU JEATEIIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUS.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYpbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOLICHUU K HAyYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IPaBUJ 0O€30MacHOr0 OOpallleHUs C BELIECTBAMHU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIJIEKTyaJIbHO Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KAK OCHOBBI JUIsl TOHUMaHUSI XUMUYECKON
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NPUOOIICHNE OOyYaroluXxcsi K CaMOCTOSITCIbHOM II03HABATEIbHON M
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHWEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHOW XU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IEHHOCTH XUMHUYECKUX 3HAHUM B KU3HU UYEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINM ), HEOOXOUMBIX JIJIsl Pa3JIMYHbBIX BUIOB JI€SITEIbHOCTH.

Ha yrmy6nénnoe n3yuenne yaeOHOTO mpeaMera « XuMHUsD OTBOAUTCS 1o 136
yacoB B 8 m 9 kiaccax (3 waca B HEIEIO), TO €CTh 2 Yaca B HEIEII0 3a CUér
obszatenbHON yacTu OOIT OO0 u 1 gac 3a cuér yactu OOIT OO0, hopmupyemoit
y4acTHHKaMU 00pa3oBaTellbHbIX OTHOIIeHui. Bcero 204 waca 3a nBa rona
oOy4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XUMHUS B CHCTeME HayK. Terna u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicTaBiieHHss O Hay4yHOM NO3HAHMM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHuE. [IpencraBiennss 0 HaydHOM IMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboThl C XUMUYECKUMHU BemiecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIE MOPObI U MUHEpAIbL. [IOHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M CIOKHBIE BEIIECTBA.
Meramnel u  HeMmeTauibl. BemecrBa MOJIEKYJIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHNUN TI0 BAJICEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKNE U XUMUYECKUE SIBIICHHS. XUMUYECKasd PEAKIMS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XUMHYECKUE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHUS, PA3IOKECHMS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOMCTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHWE MEIHON MPOBOJIOKH, B3AMMOJECHCTBHUE COJIbI WIIU
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u paznoxeHue ruapokcuna wmeau (I1) npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmroneHne u onuvcaHue OMNBbITOB, MIUTIOCTPUPYIOIIUX 3aKOH COXPaHEHUs
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTEIBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOrO BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IUIOTHOCTU. OOBEMHBIE OTHOIICHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YeHUE [JIsi SKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnonap30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »nemeHT W mpocTtoe BemecTBo. HaxoxkaeHnue Bomopona B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBouctBa BoAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIIpPHAs KOHIIEHTpaus. Poiib pacTBOPOB B NPUPOAE U B KHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHBIE) W
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBHE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCHJIAMH).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJAMU METAJJIOB, OCHOBAHUSMHU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUA. MexXyHapoiHasi HOMEHKJIaTypa OCHOBaHWM. TpHuBuaIbHbIC HA3BaHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdOTEpHBIX TUAPOKCHAAX (HA MpUMEPEe TUAPOKCHUIIOB ITMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapakTepHblE XMMHYECKHE CBOMCTBAa Ha Npumepe cpeaHux coiieid. llomydyenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHUE, COOMpaHNE, PaCIIO3HABAHKUE U NU3YUEHUE CBONCTB KHCIOPOa;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

noJiyueHue, coOMpaHue, pacro3HaBaHHE M HU3YyYE€HHE CBOWCTB BOJOpOJA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JIEN PACTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

OIpPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO UHANKATOPOB;

UCCIIEJOBaHHE 00pa3Ll0B HEOPTAHNYECKUX BEILIECTB PA3IIUYHBIX KJIACCOB;

u3ydeHue B3anMoaencTBusa okcuaa meau (l1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO MeTajlia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHUE THAPOKCUAA IMHKA C paCTBOPAaMU KHUCIIOT U IIEN0YEH;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepmoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aromoB. XuMuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMemcTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTepHbIE OKCU/IBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M. Mengaeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. V1. Menneneesay. [lepuonast u rpymmsl (A- u
b-rpymer).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOutamu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl atomMoB. DU3HYECKUN CMBICT MOPSAIKOBOTO HOMEPA,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusznueckuii cmpica [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTAa II0 €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMAYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. XHMHUYECKas CBA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucramnnueckue u aMopQHble BewecTBAa. THUMIBI KPUCTAUIMYECKHX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponecchl OKMCIEHHS M BOCCTaHOBJIEHUA. OKHCIUTENM M BOCCTAHOBHUTEIIH.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBS3€M NP W3YYEHMM XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
NOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIECC), HAYUHBIN (aKT,
rUIoTe3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KilacCU(UKAIMs, MNEPUOIUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEIECTBA, aTOM, DJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJIEKYyIa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3apsiJi, KOJIMYECTBO TEIUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadusi: armocdepa, ruapocdepa, MHHEpadbl, TOPHBIC MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHue u yriyOrieHHe 3HAaHUN OCHOBHBIX pPa3fesioB Kypca 8 Kiacca.
Crpoenue aromoB. CBoiicTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aIOJHEHUSI DJIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUIIATETHLHOCTD, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTHU UX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWMU BEUIECTB, MO TemIoBoMy 3dexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3deKkT XuMHUUEeCKON peakiuu. DK30- U SHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEAaKLHUH. DHEPrus aKTUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTH  NIPOTEKAHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX IJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaxTtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAsA JIucconanus. XUMUYECKHE pPEakIMM B PacTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJOM XUMHUYECKOM cBsi3u. CuilbHblE U cjaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAaHUU U COJIEH.

Peakuuu noHHOr0 oOMeHa. Y CioBUs MPOTEKaHUs peakuii HOHHOTO OOMeHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THIPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTaJuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCIICOBAHNUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU PEAKLIUUA OT BO3IEUCTBHUS
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

IIPOBEJICHUE OINBITOB, WIIIOCTPUPYIOIIUX NPU3HAKA IMPOTEKAHUS peaKuui
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWJUIIOCTPUPYIOIIUX  TPUMEPhl  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakiuu», «l'uapomus couei», «INeKTPOITUTHUYECKAs
JTUCCOLIHAITIS.

HemeTtanibl U MX coeinHEeHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAUIOB. (CpaBHUTENIbHAS XapaKTEPUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJielicTBHE €  MeTaUlaMH, HeMeTajUlaMH,  BOJIOM,  IIEeJI0YaMH).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOACOIEPHKAIUX KACIOTaX XJI0pa U UX CONSX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMH, MeTaJlJlaMd, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (QuU3MUEeCKUe W XUMHUYECKHE CBOMCTBa (00mIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM mipodeccusix. [IpuMeHeHue cepHoil KUCIOTHI U cyib(partoB. KauecTBeHHbIC
peakuuu Ha cyiab(puTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeA0TBPAICHUS.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHaK, ero (U3MYECKMEe M XUMHUYECKHE CBOMCTBa (OKUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3oKeHHWE U B3aMMOJCHCTBHE CO IIIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
cBOMcTBa (OOLIME Kak TMPEACTaBUTENS Kiacca KHUCIOT U CHEHH(PHUYECKHE),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCUHEHUSIMU a30Ta (KUCIOTHBIE MOXAW, 3arpsS3HEHHE BO37yXa, MOYBHI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcunsl pochopa (I, V), dbochopHas kuciora, GU3NYSCCKUE W XUMHUUYCCKHUC
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranoreanax dpocdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUJIEKCHbIE yI0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYyXKarouleld cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE W XUMUYECKHE CBOMCTBA IMPOCTBHIX BEILIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux ¢Gu3NUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBI, MOJYYCHHE M MPUMEHEHHE. DKOJIOTHUecKrue mpobaemMbl aTMochepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, alETHIECH), 3TAHOJI, TJIMIEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOUHUKU YTI€BOAOPOAOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPTraHUYECKUX COECIUHEHUN.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKAThI: (DU3UYECKUEe M XUMUYECKUE CBOMCTBA, MOJyYeHHWE M MPUMEHEHHE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. O0mue npeacTaBieHus: 0 pu3nueckux
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIOT€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOJAUA-UOHBI U
HaO0JI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (DU3MYECKMMU CBOMCTBaMHU a3oTa, (ochopa u ux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
W3YYEHUE CBOMCTB COJIE aMMOHMS;

MPOBEJICHNE KaUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbBI U U3yUEHHE MPU3HAKOB UX TTPOTCKAHMUSI;

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
bynnepeHa, ¢ TpoIeccoM aJCcOpPOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

M3y4YeHHUE B3aMMHBIX IIPEBpAILICHUN KapOOHATOB U TUAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTauioB. OOmas XapakTepUCTUKa XUMHUYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAs KyOuuyeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01IMe XuMu4eckre cBoicTBa MeTaioB. O01muMe cnocoObl MOJIydYeHus
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOIN3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIoB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre 1 XMMHUUYECKUE CBOWMCTBA (HA MpUMEpe HATpUs U KaJlvd), MOJyYEHHUE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUWW: TIOJIOXKEHUE B
ITepuomnueckon cucreme xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoenue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: TIoJI0KeHHUE B [leproanyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOEHUsSI aTOMOB XpoMa, MeH, cepeOpa. BajeHTHbIE COCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4YaJIbHBIE IPEICTABICHUS O KOMIUIEKCHBIX COEUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, UX npuMeHeHuu. [IpencraBneHus 00 aMMHaYHBIX KOMILIEKCAX cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHbIE peaklliy Ha KATHOHBI [IMHKA.

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
duznyeckne 1 XMMUYECKHE CBOMCTBA JKeJe3a, IPUMEHEHHE. bruonorudeckas posib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M TonyuyeHue. KaduecTBEHHbIC peaklMM Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMM METaJUIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCIIOT, UCCJIEIOBAHKUE TMPOIIECCOB AJIEKTPOiK3a pacTBopoB xyopuaa meau (1) u
noauaa Kajnus, KOppo3UuHu METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

U3Y4YEHUE MPOLIECCOB IMOJIYYEHUs THUAPOKCUAOB JKele3a, MX XHUMHYECKHX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue aM(GOTEPHBIX CBOWCTB THUIPOKCHUJIA ATIOMHUHUSA, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEI[ECTBA M MaTepHalibl, 00JaCTH WX MPUMEHEHHs. be3ormacHoe MCIoIbh30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENbIX MeTauioB. [loHsaTHE
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEAECICHUE KHUCIOTHOCTH IIPUPOAHBIX BOJ, MOJECIMPOBAHUE MpOLEcca
o0Opa30BaHUsI KUCIIOTHOTO JO0X/IS, U3yUYCHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Kinaccupukanys XUMHUECKHX pEaKIUi 10 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okuciieHusi-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MpU H3y4eHHMM XUMUU B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiacCU(UKaIus, MNEPUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
ANEKTPUUYECKUN 3apsijl, MPOBOJHUKH, MMOTYIPOBOJIHUKHU, TUIICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3EMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TT0 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCITUTATEIHLHOM ACATEIHPHOCTA 00pPa30BaTEILHON OpTraHU3aIMKH B COOTBETCTBHH C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
OOyJaroITIXCsl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEIUI0, MOHHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax MW MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEJICHUE W TIOCTYNKHW CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSAX Pa3BUTUSI TPUPOJIHI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS JaJbHEHIIEro
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONIEHUS TIpaBWUJI OE30MacHOCTH TPU  OOpalIeHu:u C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEI0BATEIBLCKON AEATEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAaHHUE HEOOXOJAMMOCTH OTHOIIICHHS K MPUPOJE KaK UCTOUYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJI00AIbHOTO XapakTepa HSKOJOTHYECKHUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
IIpU U3YYEHUU XUMHH, Uil PELICHUS 3aj]lad, CBS3aHHBIX C OKPYXKAIOIIEH Cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHWE CBOEH POJIM KaK Ipa’KJaHWHA U TOTPEOUTENS B YCIOBUAX B3aUMOCBS3U
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOTO 00I11eT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCIUIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOLIUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIICIOBAHUE, DKCIIEPUMEHT U JIPyTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTH
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUSI HCIOJIL30BaTh TPHEMBI JIOTHUECKOTO MBINUICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CUCTEMATHU3AINA XUMUYCCKUX BEIIECTB M XUMUUYECKUX PEAKIUH; yCTaHABIMBAThH
MPUYUHHO-CJICACTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS;, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMbIX MPOIECCaX U SBJICHUSIX; MPOBOJAUTH BBHIBOJBI M 3aKIIIOUCHHS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPEACTaBICHUS — XUMUYECKHUM 3HAK (CHUMBOJI dJIEMEHTA), XMMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITHN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeIECTB U SIBJICHUI):

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITCIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISIBIATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIIECTBJIATh €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPECHHSI HEO0OXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATh OTUET O MPOJICIIaHHOM paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYHUBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUU U Pa3IMYHbIE IOUCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHGOpMalell; MPUMEHSATh MEXIpeAMeTHbIe ((dusuyeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON U YCTHOM KOMMYHUKAIIUHN):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JACSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C MPE3CeHTaIeH
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHOM MM MPAKTUYECKON pabOoThl, yueOHOTO MPOEKTA); B XOJ€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
(bOopMyIHpPOBaTh CBOM TMPEIOKEHUS OTHOCHUTEIIPHO BBIMOTHEHUS MPEIOKESHHOM
3a/auH.

2) ymeHusl y4eOHOTO COTPYIHUYECTBA (TPYNTIOBas KOMMYHUKAIIHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, OMPENeNsATh CBOIO pPOJb, PACHpEAeNATh 3aJadyd MEKIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, OMPEACIATH KPUTEPHH TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSIMH, «MO3TOBOM INTypMe» U Jpyrux Qopmax
B3aMOJIEUCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh COCcO0 perieHusi yueOHON 3a1adun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 00O0OIIEHNUS W BBIBOJBI, TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00ii, YTO TO3BOJIIET PEANTU30BBIBATH YIIyOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajJbHEe OCBOMTbh MaTepHall, OBJIAJIETh PACIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHM, cHenu(pUUECKHX I HpPEeIMETHON
o0nactTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIIUICHUS; BUJIbl JACSITEIBHOCTU 10
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOywaromierocs OyayT chopMupoBaHb
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKHX TMOHSTHI: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJIHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KUCJIOTA, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHUsI, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOWTAlIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKHUCJICHHS, OKHUCIUTEId |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MTOHATHUS MPHU ONIMCAHUU BEIIECTB U UX NIPEBPAILLCHUN;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEAECICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTaIpO M €T0 CIEACTBUN, IPEACTABICHAN O HAYYHBIX METOAAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX DJIEMEHTOB OT UX NOJIOKEeHUA B [leproanueckoi cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
aJipa, 00IIIee YUCIIO AIEKTPOHOB U PACIPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJIOKEHUS dyeMeHTa B llepuomumyeckoil cucreme c
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHHUW M COJICH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PAcTBOPE, MOJISIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3¢ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJis
OCBOEHUS YYEOHOTO COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHMSI U  BOCCTaHOBJICHUS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3nsi BEIIECTB, COOTHOCUTh XUMUYECKUE 3HAHMS CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKUUSIMHU BBIITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTANIbHBIX 3a7a4 1Mo TeMe «OCHOBHbBIE KJIacChl HEOPraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAQJCHHE OCHOBAMHM XMMHYECKOW  TIPaMOTHOCTH,
BKJIIOYAIOLIEH yMeHHUs1 0€30MacHOro oOpalleHus C BEIIeCTBAMH, HUCIOIb3yeMbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoniy oOyuenus 6 9 knacce y oOydaromerocs OyayT chopMupoBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KaTHUOH, aHWOH, OJJEKTPOOTPUIATEIbHOCTh, CTEIEHb
OKHCJICHUsI, XUMHUYEeCKasi peakiys, TEIIoBou 3(eKT peakiuu, MOJb, MOJISPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIUU, OKHUCIHUTENb, BOCCTAHOBUTEIIb,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHUS, KPUCTALIMYECKUE PEIIeTKH (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKLINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, DIIEMEHThI XUMHUYECKO U
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJNTMYECKOW) B HEOPTaHWYECKUX COCIUHECHUSX, 3aps]l HMOHA MO
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCHIBATh W XapakTepuszoBaTh Tabiuunyro Qopmy Ilepuoguyeckoi
CUCTEMBl XMUMHYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB IO HJHEPreTUYEeCKUM YPOBHSIM, MOJYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUJOB) B Mpeaeiax MaJiblX MEPUOJOB U TJIABHBIX MOJTPYIII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peaklydy, HampaBIeHUs CMEUIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMCHEW OKMCIICHUS XUMHYECKHUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIMALINU KUCIIOT, IIeI0ueh
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakuui, TMOATBEPKIAOMINX CYIIECTBOBAHUE TE€HETHYECKONM CBSI3H MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3A COJIEM TMOCPEACTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep Cpe/lbl B BOJHBIX pACTBOpPAx COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CIIOKHBIX BEIIECTB, B TOM YHCJIC MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEUIECTB (KUCIOPOACOAEpkKAIIUe KHUCIOTHl XJIOpa, a30THCTast, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTraHW3MbI, IPUMEHEHHUE B PA3IMYHBIX OTPACIISAX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEWIIIMX M3y4aeMbIX BEIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX DJEMEHTOB XHUMHYECKOW KUHETUKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
npocTeinyo (GopMyily BEelecTBa MO0 MaCCOBBIM HIJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTe mpaBuia  Oe3omacHoW  paboThl B jabopatopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpalieHus ¢ BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSMH BBITIOTHEHHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHMaka M  YIJIEKUCIOrO Tra3a) M PEUICHUIo
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
DKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIMI] U BBISBIISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MO/ICJIMPOBAHUE, IKCIICPUMEHT (PEabHBIA U MBICIICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIONB3YEMbIMU B TIOBCEAHEBHOM >KM3HM, TMpaBWiIa TIOBEIEHUS B LEISIX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIIEHUS U MPEAOTBPALICHUSI UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSATEeIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTHSIMU, KAaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESITENbHOCTU
XUMHYECKON W XUMHUKO-3KOJOTMYECKOW HANpaBICHHOCTH, NPUOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMBbl Beero oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acThb
€CTECTBO3HAHUS U
1.1 . 6 2
MPAKTUYECKOU NEeSATEIbHOCTH
yeJoBeKa
BemecTBa 1 XuMu4deckue
1.2 20 1
peakimn
Hroro no paszneny 26
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bosnyx. [IonsTue o rasax. 13 1 1
' Kucnopon. Oxcumpl
Bonopoa. Ilonstue o kucinorax
2.2 4 1
H COJIAX
Boxa. PactBopsl. [Tonsarue 00
2.3 P 10 1 1
OCHOBaHHUSX
OCHOBHBIE KJIACCHI
2.4 . 19 1 1
HEOPTraHUYECKUX COCTMHCHHI
Hroro no pazgeny 46

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

31 XHUMHYECKUX djeMeHToB /I, 1. 14
MenaeneeBa. CtpoeHue aToma
XHUMHUYECKas CBS3b.

3.2 OKHCIIUTEIIBLHO- 13
BOCCTaHOBUTEJIbHBIE PEAKIIMH

Hroro no pasgeny 27
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoabnbie IIpakruueckue
NPOrpaMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypen
Pa3znea 1. BenmecTBO 1 XumMn4yeckasi peakimus
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 5
' BEILIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTHU IPOTEKAHUS 10
XUMHYECKHUX PEaKIUii
13 DNEeKTpOIUTHYECKAs JUCCOLHALINS. 1
' XUMHUECKUE peakiy B pPacTBOpax
Hroro nio pazgeny 27
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO61mas XxapakTepUCTHKA XUMUYECKUX ;
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 13
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13
KPEMHHI, UX COeIUHEHUs. bop
Uroro no pazgeny 43




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01111e cBOMCTBA METAIIJIOB 8

3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 11
Uroro no pazgeny 19
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemiectBa 1 MaTepuanbl B )KM3HU YEJIOBEKa. 4
' OCHOBBI 2KOJIOTHYECKOM TPaMOTHOCTH
Hroro no pazneny 4
Pa3pgen 5. O0001menne 3 HAHNH

51 [ToBTOpEHKE M 0000IIICHNE 3HAHUMA 9
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro no pazneny 9
PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KoHnTpoabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

IIpeamer xumun. Poiab XMMUHU B KU3HA
yenoBeka. [lonarue o0 uctopun
BO3HUKHOBEHMS U Pa3BUTUSA XUMHUHU. XUMHUS B
CHUCTEME HAyK

Tena u BemecTBa. Puznueckue u
XUMHUYECKHUE CBOMCTBA BeliecTB. Puznueckue
U XUMHUYECKUE SIBJICHUS

[IpencraBneHus o HayYHOM MO3HAHUH HA
SMIIMPUYECKOM YPOBHE: HAOIIOACHNE,
U3MepeHue, IKCIEPUMEHT, MOJIETUPOBaHHE.
[Tonsarue o Meroax pabOThl ¢ XMMUYECKHUMHU
BemectBaMu. OO0pyI0BaHNUE MIKOJIBHOM
XUMHUYECKOH J1abopaTopun

IIpakTuyeckas padora Ne 1 o teme
"ITpaBusa paboThl B 71a00paTOPUU U PUEMBI
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuemM"

Yucrtsle BemecTBa U cMecu. CrocoOsl
paszeneHus cMecen

[TpakTrueckas padota Ne 2 o Teme
"Paznenenne cmecei (Ha mpuMepe OYNCTKHI




MOBapeHHo comnn)"

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE

! a1eMeHTBL. IIpocThie U CIIOXKHBIE BEIleCTBA

g BemectBa MonekyasipHOro u
HEMOJIEKYJISIPHOT'O CTPOCHUS
Xumuueckast popmyna. BaneHTHOCTh aTOMOB

9 XUMHUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
COCTaBa BEUIECTB.

10 Onpenenenne BaJICHTHOCTH aTOMOB T10
(dhopMyiaM OMHAPHBIX COCTMHCHHIA

11 OTtHOCHUTENbHAs aTOMHAs Macca.
OTHOCUTENbHAs MOJIEKYJISIpHAs Macca
MaccoBas 1011 XUMHUYECKOTO 2JIEMEHTA B

12 COEIMHEHUH. BhIYKCIIEHHs MacCOBOM JOJIN
XMUMHYECKOI'0 3JIEMEHTA 10 (opmyIie
COCIMHEHUS

13 Haxoxnaenue npocreiimieid Gpopmyibi
BEILIECTBA I10 MACCOBBIM J0JISIM JIEMEHTOB

14 Konnuectso Bemectsa. Moib

15 B3anMocBsa3p Koau4ecTBa, Macchl U YUCIIA
CTPYKTYPHBIX €UHUI] BEIIECTBA

16 Monstprast macca cMecH BenecTB. MoiibHast
JI0JI1 XUMHAYECKOT0 3JIEMEHTA B COETMHEHUHT

17 Haxoxnenue npocreiiieid opmyIibt
BEILECTBA I10 MOJIBHBIM JIOJISIM DJIEMEHTOB

18 XUMUYECKUE SIBICHUAA. XUMUYECKasi peaKklus

U €€ IPU3HAKU




19

3aKOH COXpaHEHHUsI MaCChl BEIIECTB

20

21

ATOMHO-MOJIEKYJIsIpHas Teopus. JKu3Hb U
nesrenbHocTh M. B. JlomoHOCOBa

XUMHYECKUE ypaBHEHHS. THIBI XUMUYECKHUX
peakuuii

22

Pacuérel 10 XUMHUYECKUM YpPaBHEHUSAM
KOJIMYECTBA U MACChl HCXOAHBIX BELIECTB MU
IIPOJYKTOB PEAKLUU

23

Brrunciienus o ypaBHEHHSIM XUMHYECKON
peaKUrH: KOJIUYECTBA BEUIECTBA, MACCHI 110
W3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCe
pEareHTOB WM NPOJIYKTOB PEAKIIUHI

24

25

Brruncnenus no ypaBHEHUSIM XUMHYECKON
peaKuu: KOJIMYECTBA BEIECTBA, MACCHI T10
U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE
pEeareHToB WX MIPOIYKTOB PEAKLIUH

O0001IeHE ¥ cUCcTeEMaTU3alus 3HAHUI

26

KonTponbnas padora Ne 1 o teme
"BemecTBa 1 XumMu4eckue peakiuu'

27

28

29

Bo3nyx — cmecs ra3os. [lonstue o rasax.
3akoH ABorajipo. MossipHbIil 00bEM ra3os.

Brruucnenus o06b€ma, KouyecTBa BEIECTBa
rasa o U3BeCTHOMY €ro KOJIM4eCTBY
BEIIECTBA, 00BEMY

OTtHOCUTENbHAA IUIOTHOCTH Ta30B.
BrlunciieHus OTHOCUTEILHOM IUIOTHOCTHU
rasosn




30

OrnpeneneHre OTHOCUTEIIbHON
MOJICKYJISIPHOM MacChl ra3000pa3HOTO
BEIIECTBA 110 H3BECTHOW OTHOCHTEIIBHOM
TUTOTHOCTH

31

OOBEMHBIE OTHOIIECHUS Ta30B MPH
XUMHUYECKHUX peakuusax. Beraucienus
00BbEMOB ra3oB 110 YPABHEHUIO XUMHUYECKOM
peakuuun

32

33

KI/ICJIOpOI[ — JJICMCHT U IMPOCTOC BCUICCTBO

Crioco05b1 MOJIYYCHH KHUCJIOPO/Ja B
J'Ia60paT0pI/II/I W IIPOMBIIIJICHHOCTH

34

[IpakTuueckas padora Ne 3 o Teme
"IlonydyeHnue u cobupanue Kuciaoposa,
M3y4YEHUE ero CBOMCTB"

35

36

37

Kpyrosopot kuciopoaa B npupoze. O30 —
AJUIOTPONHAA MOIU(DHKALMS KUCIOPOAA
TennoBoil 3¢ ekt XuMuIecKkoi peakuuu,
TEPMOXUMHUYECKUE YPABHEHMUS, DK30- U
SHJOTEPMHUYECKHE PEAKIINU

Tonnupo. Mcnonp3oBaHue yrijsl 1 ME€TaHa B
Ka4deCTBC TOIIJIMBA. 3anH3HCHI/IC BO3yXa.

38

Brrunciienus mo ypaBHEHHSIM XUMHYECKON
peaKIu: KOJIMYeCTBa BEMIeCTBa, 00bhEMA,
MACCBI 110 U3BECTHOMY KOJIUYECTBY
BelecTBa, 00bEMY, Macce peareHTOB WK
MPOAYKTOB PEAKLUU

39

Kontponbnas padota Ne 2 o teme "Bo3myx.
Kucnopoa. Okcuapr"




40

BOI[OpOI[ — JJICMCHT U MPOCTOC BCIICCTBO

41

42

43

44

Crioco0Obl MoJTy4eHHUs BOAOPO/Ia B
nabopaTopuu U MPOMBIIUICHHOCTH.
Hcnonk30BaHue BOJIOPO/IA B KAUECTBE
TOIIJINBA

[IpakTrueckas padota Ne 4 o Teme
"IlonydeHnue u cobupanue BOI0poaa,
M3y4YeHUE ero CBOMCTB"

Bbluucnenus no ypaBHEHUSIM XUMHUYECKOU
peaKIMu: KOJIMYECTBa BEIIeCTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJINYECTBY
BelIeCcTBa, 00bEMY, Macce peareHTOB WK
MPOAYKTOB PEAKIUU

dusnueckue cBoiicTBa Boabl. Boaa B
npupojie. AHaIN3 U CUHTE3 — METO/IbI
H3YyYEHUS COCTaBa BOJbI

45

XnMHuyecKkre CBOMCTBA BOIBI

46

47

PaCTBOpH. PaCTBOpHMOCTL BCIICCTB B BOJEC

HaceliieHHble U HEHACHIIIEHHBIE,
KOHIICHTPUPOBAHHBIE U pa30aBIeHHbIE
pacTBOpHI

48

CriocoObI BEIpKEHUS KOHIICHTPAITIH
PacTBOPOB: MaccoBast J0JIs1 pAaCTBOPEHHOTO
BEIIECTBA, MOJISIpHAsT KOHIICHTPAIUs

49

[IpakTuueckas pabora Ne 5 o Teme
"[IpuroroBieHne pacCTBOPOB € ONPEIETEHHON
MAacCOBOM J0Jieil pacTBOPEHHOTO BeliecTsa.

50

BreraucneHus ¢ uCojab30BaHUEM IMOHSITHS




«MaccCoBas O0Jid BEIICCTBA B paCTBOPE»

Brrancinenus ¢ UCIoab30BaHUEM TTOHATHS

ol «MOJISIpHAsi KOHLEHTpaLUs PaCTBOPEHHOTO 1
BELIECTBA»
59 Ponb pacTBOpoB B Ipupoae U )KU3HU 1
yesnoBeka. KpyroBopot BOJbl B Ipupoie
53 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
54 KonTponbnas padota Ne 3 o reme 1
"Bonopoxa. Boxa. PactBopel. OcHoBanus"
55 Oxcuppl: coctaB, KiaccupuKanus, 1
TPUBHAJIbHBIC HA3BaHUS
56 [TosrydeHne OKCHIIOB. 1
57 du3znuecKrue 1 XMMUYECKHE CBOMCTBA
OKCHJIOB
sg [TonsiTHE O TMAPOKCHIAX — OCHOBAHUSAX U 1
KHCIIOPOJICOAEPKAIUX KHCIOTAX
59 OU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT 1
60 ITonyyenue kucior 1
61 Krnaccudukanus ocHoBaHui 1
62 [I[énoun, X crocoObl MOITy4eHHs 1
63 OuU3NYECKNE U XUMUYECKUE CBOMCTBA
iesnoyen
64 HepacTBoprmbie OCHOBaHUs, UX CBOMCTBA U 1
CHOCOOBI MOTYYEHUS
[TonsiTre 06 aM(OTEPHBIX THIPOKCHIAX:
65 XMMHYECKHE CBOMCTBA U MOJIyYEHUE. 1

[IpuMeHeHNEe Ba)KHEUIINX OCHOBAHUMN




66

Comnu: cocraB, Kinaccupukanus,
TpUBUAIIbHBIC HAa3BAHUS

67

68

dusnueckre U XUMHUIECKUE CBOMCTBA COJICH.
ITony4yenue conen

I'enetnueckas cBA3b MCXKIY KilacCaMu
HCOPraHN4YCCKUX COCI[I/IHCHI/II71

69

I'enermueckas CBA3b MCXKY KilacCaMu
HCOPIraHUYCCKUX COCI[I/IHGHI/Iﬁ

70

[IpaxTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TCME
«OCHOBHBIE KJIACCHI HCOPraHN4YCCKUX
COCIMHEHU I

71

Boruucnenus Mmaccebl IpoAyKTa peakiuu 1o
HM3BECTHOM Macce OJTHOTO M3 MCXOIHBIX
BEIIIECTB, B3STOTO B BUJIC PAaCTBOPA,
COZIEPIKAILETO ONPEACTIEHHYIO MAaCCOBYIO
JIOJIFO paCTBOPEHHOTO BEIIECTBA

72

73

KontponsHas padora Ne 4 o Teme
"OCcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeqnHeHnH"

Ilepnoanuecknii 3akoH. OTKpbITHE
IIepuonnueckoro 3akoHa

74

KopoTkoneproaHas n JUIMHHOIIEpUOAHAS
¢dopmbl [leproanueckoil cucTeMsl
XUMHYeCcKUX 3neMeHToB J[.1. MeHaeneeBa

75
76

[lepuons! u rpynnsl

OcHoBHBIC CBCACHUSA O CTPOCHUU aTOMOB

77

CocTtaB aTOMHBIX SI7IEP




H3oTo15I Kak PaSHOBUAHOCTHU aTOMOB

78 XUMHYECKOI0 3JIEMEHTA 1
79 DNEeKTPOHBI. DIEKTPOHHAs OpOUTAIIb 1
20 DHepreTuvecKkre ypoBHU U MOJYPOBHU 1
aroma, S-, p-, d-opouraau
a1 DJNEeKTPOHHBIE KOH(PHUTYpaLUU U 3JIEKTPOHHO- 1
rpadudeckue GopMyIibl aTOMOB
CtpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
82 nepBbIX 20 XUMHUYECKUX IEMEHTOB 1
[Iepnonnueckoii cucremst J1.M1. MeHnneneena
3aKOHOMEPHOCTH U3MEHEHHSI paJunyca
83 aTOMOB XMMHUYECKUX 3JIEMEHTOB, 1
METATTNYECKUX U HEMETAJUIMYECKUX CBOWCTB
0 TpyIIam U rnepuojam
N3meneHne CBONCTB COEUHEHUN
84 XUMHUYECKHX 3JIEMEHTOB B IIEPUOJaX U 1
rpymmnax
XapakTeprucTUKa XMMHYECKOT0 3JIEMEHTA 110
85 ero noJjioxkeHuto B [leproanyueckoil cucreme 1
.. Menneneea
3navenue [leproauyeckoro 3akoHa 1
86 [Teproauueckoit CUCTEMbI XUMHUYECKHX 1
3JIEMEHTOB JIJISl Pa3BUTHS HAYKU U TPAKTUKHU
87 KoBanenTHast nonsipHas cBsA3b 1
88 KoBasieHTHas1 HENOJIsIpHAs CBA3b 1
89 HonHast CBsI3b 1
90 DNEeKTPOHHBIE M CTPYKTYPHBIE (hOPMYJIBI 1




BCIICCTB

Kpucrannuueckue u amop¢HbIe BEeLIECTBA.

91 THUIbI KPUCTAIINYECKUX PEIIETOK U UX 1
XapaKTePUCTUKU

92 CreneHb OKHCICHUS 1

93 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU 1

94 XUMHUYECKUE HIEMEHTbl — OKHUCIUTEIN U 1
BOCCTaHOBUTEIHN
CocrapneHue ypaBHEHUN OKUCIUTEIBHO-

95 BOCCTAaHOBUTENIbHBIX pEaKLUi, METOA 1
ANEKTPOHHOTO OanaHca
CocrapneHue ypaBHEHUN OKUCIUTEIBHO-

96 BOCCTAaHOBUTEIIbHBIX PEAKIIUI, METO/ 1
3JIEKTPOHHOTO OajaHca
Brrunciienus nmpocrenen MOJeKyJISpHOU

97 (opMyIIbl BElleCTBA MO U3BECTHBIM 1
MacCOBBIM JOJISIM 3JIEMEHTOB

98 O06o00611eHre U cucTeMaTu3alus 3HaHu! 1

99 KonTponbnas padora Ne 5 o teme 1
"Ctpoenune aroma. XUMHUYECKast CBSI3b"

100 PesepBHBIi ypOK

101 PesepBHBIil ypok

102 PesepBHbIi ypOK

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

Ne i/

Tema ypoka

Ctpoenue atoMoB. [lepuonnueckuii 3aKoH
u llepuoanueckas cucteMa XUMHYECKHX
AJIEMEHTOB B CBETE TEOPUU CTPOCHHS aTOMa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN
B MIEPUOAAX U TPYIIax.

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

CreneHb OKUCIICHUS U BAJICHTHOCTh. Bub
XUMUYECKON cBsI3u OOMEHHBIN U TOHOPHO-
AKIIETITOPHBIA MEeXaHU3M 00pa30BaHUS
KOBAQJICHTHOM CBS3U. MeXMOJIEKYIIsIpHbIE
B3aUMOJICUCTBUS

3aBUCHMOCTh CBOMCTB BEILIECTBA OT THIA
KPUCTAJUIMYECKOW pEIETKN U BU1A
XUMUYECKOH CBSA3U

Knaccudukanus XuMHUECKUX peaklui Mo
Pa3JINYHBIM IPU3HAKaM

OHepreTuka XMMHUYECKUX PEAKIHM.
TennoBoii 3¢ ekt xumMuueckoil peaxkiuu

Brerancnenns nmo TEPMOXUMHYCCKOMY
YPaBHEHMIO PEaKIMU: TEII0BOro 3¢dexra
XUMUYECKOU PEAKLUHU 10 KOJIMYECTBY
BEIIIECTBA, Macce Wik 00bEMY




IIPOpEarupoBaBILIETO WM 00pa30BaBLIEroCs
BEILIECTBA

[ToHsATHE O CKOPOCTH XUMHUYECKOMN

8 peakuuu. 3aKOH AEHCTBYIOIUX Macc.
DHeprusi akTUBAIUH.

9 ®akTOopbl, BIUSIOLIAE HA CKOPOCTh
XUMHYECKON peaKIuu
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC

10 peakiuu. BaxxHbie OKUCIUTENHN U
BoccTaHoBuUTeNU. [lepMaHraHaT kajius
CBoiicTBa IPOCTHIX BEIIECTB — METAILJIOB

1 1 HEMETAJJIOB, KHCJIOT U COJICH — B CBETE
MPEACTABICHUI 00 OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUIX
KontponbHas padorta Ne 1 o teme

12 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIUN»

13 PacTBOpeHue kak PU3NKO-XUMUYECKUI
Mpo1iecc. DIEKTPOIUTHI U HEITEKTPOIUTHI

14 Teopust 3NEKTPOIUTUUECKON TUCCOIUALIUN

15 NouHoe npousBenenne Boabl. Bomopoansiit
IMoKa3aTellb

16 DIEKTPONUTHYECKAs! AUCCOLMALINS KUCTIOT,
OCHOBAHHH U COJCH

17 Peaxnyu HoHHOTO 0OMeHa

18 CBolicTBa KMCIIOT, OCHOBAaHHU U COJICH B

CBETE MpeACTaBICHUH 00




3JICKTpOJII/ITI/I‘IeCKOI71 Jucconruanumn

CBolicTBa KMCJIOT, OCHOBAaHHHU U COJICH B

19 CBETE MPEJCTABICHUNA 00
ANEKTPOJIUTUYECKON JUCCOLMALIIHI

20 KauecTBeHHbIE peakliMi HA HOHBI
[IpakTuueckast padora Ne 1. Perenue

21 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«ONEKTPOIUTUYECKAS TUCCOLUALIUS

22 I'maponus conen

23 HoHnHbIe ypaBHEHUS TUAPOIN3A COJIEH
Brruucnenus Macchl NpoayKTa peakuuu 1o
M3BECTHOM Macce OJJHOTO U3 UCXOIHBIX

24 BEILIECTB, B3ATOI'0 B BUAE PACTBOPa,
COJIEPIKaIET0 ONPENEIEHHYIO
KOHIICHTPAIMIO PACTBOPEHHOTO BEIIECTBA
Konrtponbnas pabora Ne 2 o Teme

25 "DNEeKTPOIUTHYECKAs JUCCOLUALUS.
XUMHUYECKUE peaKuu B pacTBOpax"

26 OO0m1as XxapakTeprucTUKa HEMETAIIIOB

27 OO0mas XxapaKTepruCTHUKa TaJOTeHOB

-8 XUMHYECKUE CBOWCTBA raJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

29 XnopoBogopoa. CosisiHast KHCIOTa

30 [TpakTrueckas padota Ne 2 mo Teme

"[Tony4yeHue ConsTHON KUCIOTBI, U3y4YCHHUE




eé cBouCTB"

[ToHsiTHE O KHUCIOPOACOAEPIKAIINX

3 KHUCJIOTaxX XJOpa U UX COJIAX
Bbluncnenus no ypaBHEHUSM XUMHUUYECKUX

32 peaKIuid, €CJI OJJMH UX PEareHTOB JIaH B
H30BITKE
Baxueiimme coequHeHus XJ10pa U Ux
HAaxXO0JICHUE B MIPUPOJIE

33 OO6mias xapakTepucTuka 3J1eMeHToB VIA-
TPYIIIBI

34 CrpoeHnue u CBOMCTBA MPOCTOIO BEILIECTBA
cepbl. AJUIOTPOITHBIE MOAU(DUKAIINH CEePhI

35 CepoBoiopo1, cTpocHHE, (PU3HUECKUE U
XAMHYECKHUE CBOMCTBA

36 Oxcuppl cepbl

37 CepHucras KuciorTa u e€ coju.

38 CepHas KucinoTa 1 ee coiau

39 [TpoMbIIIIEHHOE TTOJTYYEHHE CEPHOM
KHCJIOTHI
Haxoxnenue cepsl 1 €€ COeNMHEHUN B

40 npupoje. XuMHUYECKOE 3arpsI3HEHHE
OKpPY’KaloIllel cpeibl COEAMHEHUSIMU CEPBI
Brruncnenust Macchl NpoyKTa peakuu mno

41 M3BECTHOM MaccoBoi (00béMHOI) noe (%)

€T'0 BbIXOJa OT TCOPCTHUICCKHU BO3MOKHOTI'O




OO01mas xapakTepucTHKa 31eMeHTOB VA -

42
IpYMIIBI

13 A30T, pacipocTpaHeHue B IPUPO/IE,
¢du3nveckre 1 XUMUYECKHE CBOWCTBA

a4 AMMHak, ero Gpu3n4ecKue 1 XMMUUYECKHe
cBoricTBa. Conu aMMOHUS
[IpakTrueckas padora Ne 3 o reme

45 "[lonyyeHne aMMuaka, U3y4eHHE €ro
CBOMCTB"

46 Oxcuet azota (1, 11, I, 1V, V)

47 A3zoTHcTas KucioTa. A30THast KMCI0Ta
ITpoMbIlITIEHHOE TIOTyYEHNE a30THON

18 KUCIOTHL. HUTpaThl 1 HUTPUTEI.
XVMHYECKOE 3arpsI3HEHUE OKPYKaoIEen
Cpellbl COEIMHEHUSAMH a30Ta

49 dochop, amnoTponHble MOAUPUKALIUN
docdopa

50 Oxkcunsl pocdopa (111, V) u pochopnas
KHCIIOTa
[TonaTue 0 MUHEpATBHBIX YIOOPEHUSX.

51 3arpsi3HeHUE IPUPOTHBIX BOAOEMOB
COEMHEHUsIMH a30Ta u pocopa

5y VYraepon, ero anaoTponHble MOAU(UKALIUN
U CBOMCTBA
Oxkcuppl yriaepoaa, ux pusndeckue u

53 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE

HpO6JICMBI, CBs3aHHBIE C OKCHIOM




yriepona (1V)

54

55

56

[TpakTrueckue pabotsl Ne 4 1o Teme
"Ilonyuenue oxcuaa yriepozaa (1V) u
M3y4YEeHUE ero CBOUCTB"

VrobpHas KACI0Ta B €€ COJTH

[TepBoHauaNbHBIE TOHATHS 00
OPraHUYEeCKHUX BELIECTBAX KaK O
COEMHEHUSAX YIIIepoaa

57

58

59

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOJIOB U
UX pOJIb B OBITY U IPOMBILIIIEHHOCTH
[ToHsiTHE O OMOJIOTHYECKU BAKHBIX
OPraHUYECKUX BEIIECTBAX — KHUPaX,
OesKax | yriieBojax

Kpemuuii, ero pusndeckne u XuMuieckue
CBOMCTBA

60

Oxkcun kpemnus (1V), kpeMHuesas
KHCJI0Ta, CUJIMKAThI

61

62

63

[Tpaktrnyeckas padora Ne5. Perenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Baxnelmme HeMeTaIbl U UX
COCIIMHEHUS

KonTtponbhast padora Ne 3 o teme
«BaxHeln1e HeMeTalJIbl U UX
COCTUHEHUSY.

OO01mas XxapakTepUCTHKA XUMUYECKUX
JJIEMEHTOB — MECTAJIJIOB HAa OCHOBAHUHU UX
nosnoxenus B [ICXD /.. Menneneena




Mertamnnsl A- u b-rpynn. Meramuinueckas
CBS3b M METAJUINYECKas KPUCTAJUINYECKAS

64 peméTka. 3aBUCUMOCTh (PU3UYECKUX
CBOMCTB METAJIJIOB OT CTPOCHUS
KPHUCTAJJIOB

65 O01111e XUMHUYECKHE CBOMCTBA METAIIIOB

66 OO6mrme crnocoObl MOTyYSHHsI METAJLIOB,
Metamuryprus. CruiaBsl
DJIEKTPOJIN3 PACILIIABOB U PACTBOPOB COJICH

67 KaK OJVH U3 CIIOCO00B OJTY4YCHUS
METaJJIOB

68 [TonsiTrie 0 KOPPO3UU METATIIOB

69 Pa3nnuHble TUIIBI BEIYUCIEHUN 10
YpaBHEHUSM XUMUUYECKHUX PEaKIUi

70 Mertannsl A-rpyni. ll{enounsie MmeTansl

1 Haxoxnenue B npupone. CoiicTBa
IIEJIOYHBIX METAJIOB

72 OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHSI

73 [llenouno3eMeNnbHBIC METATIIBI

24 Baxneiime coeTMHEHUS KaIbIUS,
CBOMCTBA, IPUMEHEHUE

25 JKécTkocTh BOABI M CIOCOOEI €€
YCTpaHEHHUS

76 AroMuHAH




AmdoTepHbIe CBOICTBA OKCHA U

77
TUAPOKCHUIA aTFOMUHUS

28 OO0m1ast xapakTepUCTHKa METaJUI0B b-Tpymnmn
(MOOOYHBIX TTOATPYIIIT)
[lepBoHavaIbHBIE IPEICTABIECHUS O

79 KOMILIEKCHBIX COeIMHEHUIX. Menb n
cepedpo.

20 [{unk. AMpoTepHbIE CBOIICTBA OKCHUA U
TUAPOKCHUIA LIMHKA

81 Keneso

82 Oxkcupl, THAPOKCU LI U coyn xkene3a (1) n
xenesa (1)

83 UyryH u cTanp — CILIaBbI JKelle3a
[IpakTrueckast padora Ne 6. Perrenne

84 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
«BaxkHenmme MEeTaJJTbl U UX COEIUHEHHUS»

85 PaznuuHble TUTIBI BBIYMCIEHUM 110
YpaBHEHUSM XUMUUYECKHUX PEaKIUi

86 KonTtponbhas padora Ne 4 o teme
«Baxuelmme MeTauibl U UX COSAMHEHUS»

g7 Be3omnacHoe ucmonsr30BaHue BENIECTB U
XUMUYECKHUX PEaKIuid B ObITY

88 XuMUs U 310pOBbE
XUMHYECKOE 3arpsA3HEHUE OKPYKaIOIIen

89 cpenbl. IloHsTHE O IPEAEIBHO JOIYCTUMOMN

koHueHtpanuu Bemects (IT1K)




DKoJIorn4YecKre mpoodIeMbl, CBA3aHHBIE C
COEIMHEHUSMH YTIIEPO/Ia, a30Ta, CEPHI,

20 TSDKENBIX MeTaLIOB.Pojib XxuMum B
PEIICHUH dKOJIOTHYECKUX MPoOIeM
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB

91 XUMHYECKHUX 3JIEMEHTOB U UX COEAUHEHUN
B [IEPUO/IaX U Tpymnmax
Crtpoenue BemniecTBa B TBEPIOM, KUJIKOM U

92 ra3000pa3HOM COCTOSTHUH. Buibt
XHUMHYSCKOM CBS3U
CBoiicTBa KHCJIOT, OCHOBAaHUM M COJICH B

93 CBETE MpEACTaBICHUH 00
ANEKTPOIUTUUECKON JUCCOLMAIIIHI

94 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC
peakuuu. JNEeKTPOIIN3.

[IpakTuueckas pabora Ne 7. Pemenue

95 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME
«XUMUYECKUE PEAKIINI

96 Paznuanbie TUIIBI BEIYUCICHUN IO
YpaBHEHUSAM XUMUUYECKHUX PEaKIIUN

97 PesepBHBIi ypok

98 PesepBHBIi1 ypok

99 PesepBHBIil ypok

100 PesepBHBIil ypok

101 PesepBHBIi ypok




102 PesepBHBI ypok 1

OBIIEE KOJIMYECTBO YACOB I10

102
[NPOT'PAMME 0
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