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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIIero oopazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
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 MpPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
IpEeAMETA, ONPEAeIsIeT 00s13aTeIbHOE MPEAMETHOE COJEPKAHNUE, ET0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCcTe oOywaromuxcsi. B mnporpaMme 10 XUMHHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM U MpPEJAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOydYaroIUXCs, Ha NPOAODKEHHE OOY4YeHHs] Ha YpPOBHE CpPEIHEro
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MYTAX PEHICHHs TI00ANbHBIX MPOOIEM YCTOWYHBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
npo0JieM, MPoOIeMbI SKOJIOTHYECKON 0€30MaCHOCTH, MPOOJIEM 3IPAaBOOXPAHCHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyarOUuxcs, HWX oOmer u
(GyHKIIMOHATBFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKM3HU, TaK U B IPOGECCUOHATBLHON ACSITENLHOCTH;

3HaKOMUT CO CHenu(pUKoil HAYYHOTO MBINIICHHS, 3aKJIaIbIBa€T OCHOBBI
IpEJICTaBICHUNA O €IUHCTBE MPUPOJIBI U YEJIOBEKA, SIBIISIETCS KIIOYEBBIM ATAIlOM B
(OopMHUPOBAHNHN €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYarOIINXCs;



CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHple HampaBlieHUS B OOyYEeHUM XHUMHUU OOECIEUYHMBAIOTCS CIEeIU(pUKON
COJIEp)KaHUsl TIpeMeTa, KOTOPBIA SIBISETCS MEJAarormueckd aJaanTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YriyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 0Opa3oBaHus OPUECHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMBI TIEPBOHAYAIBHBIX TIOHATHH XWMHHU, OCHOB
HEOPTaHWYECKON XWMHH, OCHOBOIIOJATAIONINX TMPEACTABICHUN OOIIeH XUMHUH U
OTJCJIbHBIX 3HAYUMBIX TIOHATHUH OPTaHUICCKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpMHUpPOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3ydeHuto. CopeprkaHue CKIIAIbIBACTCS W3 CHUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKOU
peakiuu. O0e 3TH CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEI0BATEIBHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepunonnueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHU;

YYEHHMSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

MPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPAX;

0 XUMHUYECKON KMHETUKE M TEPMOAMHAMUKE.

B 0OCHOBY TeopeTmuecKuX 3HAHWU ITOJOKEHBI AMITMPUYECKH IOTYYCHHBIC
dakTbl. TeopeTnyeckre 3HaHUST PA3BUBAIOTCSA MOCIEI0BATENHLHO OT OJHOTO YPOBHS
K JpyroMy U 0O0€CHeuYMBalOT OO0Yy4YalomUMCs BO3MOXHOCTh OOBACHITH U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4acMbIX BEIIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO XHUMHH  TMPOUCXOJHUT  C
UCIIOJIb30BAaHUEM 3HAHUM W3 paHEe U3YYCHHBIX YYEOHBIX TMPEIMETOB:
OKpY)XKaroluii Mup, Ouosorus, (u3uMka, MaTeMarThka, reorpadus, TEXHOJOTHS,
UCTOPHHI.

[Iporpamma OCHOBHOTO 001I€ro 00pa3oBaHMsl MO XUMHUU (YriayOJIEHHBIN
YpPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJLHOTO XapakTepa
oOpa3oBaHus, cnenupuku y4eOHOro mpeaMeTa U O0OCCIEUEHHUE YCIICITHOTO
oOy4eHHsI Ha CIEQYyIOIIeM YypOBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TPAKTHYECKas HAIMPaBICHHOCTh OOyUYEHUS XUMUH,
muddepenumanust  o0ydeHHUs,  BKJIOYAOmas  OpPOPWIbHYIO  MOJATOTOBKY
OOydJarommMxcss M TMOCJEAYIoNee CaMOOMpEIeIeHNe B BHIOOpPE HaIpPABICHHUS
oOydeHus B MpoUIBbHBIX KJIaccax.

YrnyOonénHoe wW3ydeHHWE XUMHUU  CIIOCOOCTBYET  pealm3aluu  3aj1a4
npodecCHOHATEHON OpUEHTAIlMY 1 HAIIPaBJICHO Ha MPEA0CTABICHHE BO3MOKHOCTH
KOKJIOMY OOyYaromeMycsi TPOSIBUTh CBOM HWHTCIUIEKTYalbHBIE M TBOPYECKUE



CIIOCOOHOCTH TPU HW3Y4YEHUHW YYeOHOro TmpeaMera, HEOOXOAUMBIE IS
NPOAOHKEHUs 00pa30BaHuUs U adbHEHIIEH TPYIOBOM NESTEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIOJIb30BaHUsI B OOPA30BaTENbHBIX OPraHU3AlMSX, PEATU3YIOIIHUX MPOrpaMMbI
nuddepentiupoBanHoro (yriayO0aéHHOro, mpo(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUS.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyroTcs B mpouecce GOpMUPOBaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, OO0JIACTH IMPAKTUYECKON NEeATEIbHOCTH
YeJl0BEKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOHM KyJbTYphl. 3ajzada y4eOHOTO
npeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUM — BaXKHEUIITNX
($akToB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJI0KEHUMN, JOCTYIHBIX 000011IeHU
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIICHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpEaAKLUH,
(GOopMHpPOBaHNUU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JTUYHOCTH, POPMUPOBAHUE €€ UHTEILIEKTA U OOIIEH KYJIbTYpHI.

M3yyeHue XUMHUM HApPaBJICHO HA TOCTUKEHUE CIECIYIOUIUX LIEeTeH:

(GOopMUPOBAHHE HHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM XKU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NPUOOIICHNE OOyYarolIuXcsi K CaMOCTOSITCIbHOM II03HABATEIBHON M
UCCJIEIOBATENLCKOW  JICSITENIBHOCTH, K  Hay4YHbIM  METOJlaM  IO3HaHWuA,
(dbopMHpOBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBaHue  00mIe  PYHKIMOHAILHOW W  €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJIyYECHHBIC NPU H3Y4YECHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JEATEIBHOCTH;

pa3BUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBalUsA K OCO3HAaHHOMY BBIOODPY
COOTBETCTBYIOLIEr0 PO U HAIIPABICHHOCTH JAJIbHEHIIIET0 00yUYeHMS;

OCO3HAHHWE LEHHOCTH XUMHUYECKUX 3HAHUU B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSI 3KOJOTMYECKOU KYJIbTYPbl, HENPUATHE IAEUCTBUN, INPUHOCALLIUX BpEN
OKPYKaIOWIEN CpeJie U 30POBBIO JIOJIEH;



npuoOpeTeHrne 00ydJaroIIMMUCS OMbITa CAMOIIO3HAHMSI, KITFOUEBBIX HABBHIKOB
(KJTFOYEBBIX KOMITETCHIINH ), HEOOXOUMBIX JIJISI PA3JIMYHBIX BUIOB JIEATCITLHOCTH.

Ha yrmy6nénnoe n3yuenue yaeOHOTO mpeamMeTa « XuMusy OTBoauTCs 1o 102
gacoB B 8 u 9 kiaccax (3 4daca B HeJeNi0), TO €CTh | 4yac B HEIENI0 3a CYET
oossarensHo yacth OOII OOO wm 2 wgaca 3a cuér yvactu OOII OOO,
dbopMupyemMoil yuacTHukamu 0oOpa3oBaTeNbHBIX OTHOIIeHHU. Bcero 204 yaca 3a
1Ba To/1a 0Oy4YCHMUS.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOPUU BO3HUKHOBEHHUS W Pa3BUTHS XUMHUHU. XUMHs B CUCTEeME HayK. Terna u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicTaBiieHHss 0 Hay4YHOM MO3HAaHUHM Ha
IMIIMPUYECKOM YPOBHE: HAONIOACHNUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIMPOBAHNE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboThl C XUMUUYECKHUMH BemecTBamu. O0opyaoBaHUE
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI U MUHEpaJbl. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIX cMecsax. CrnocoObl pasnenenus cMecei. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel n HeMmeTtayuibl. BemecTtBa MOJEKYJISPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCUTENbHAs aTOMHas Macca.
OTHOcuUTeNbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacdersl mo dopmynam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

@u3NYeCKUe U XUMHUUYECKHUE SBJICHUSA. XUMHUUECKAsl pEaKLUs U €€ MPU3HAKHU.
VYcnoBus NpoOTEKaHHUs] XUMHYECKUX PEaKUUid. 3aKOH COXPAaHEHHsI MAacChl BELIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHp u gesrensbHocth M.B. JlomoHOcoOBa.



XuMHYECKUE ypaBHEHUS. TUIBI XUMUUYECKUX PEAKIUI (COEIUHEHHUS], Pa3JIOKEHUS,
3aMelneHus, 00MeHa). PacueTsl mo XUMUYECKUM ypaBHEHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPTaHWYECKUX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KucinoTod) sineHud. O3HakomiieHHEe ¢ 0Opas3llaMu BELIECTB
koiauuectBoM | monbs. HaOmiogeHue W onucaHue NPU3HAKOB MPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm comu Menu (). M3yuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmoneHne n onvcaHWe OMNBITOB, WUTIOCTPUPYIOUIUX 3aKOH COXpPaHEHUs
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BeIlecTBa 1Mo
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Iponecchl okucieHus B kuBoil mpupoae. Okcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTporHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. Pa3pyiieHre 030HOBOTO CIIOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopox — »neMeHT M TmpocToe BemecTBO. Haxoxaenue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOILJIUBA.



Bonma. ®dusnueckue cBouctBa BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacpilieHHbIE M HEHACHIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCUJIOB:  cojeoOpasywoniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHBIE) U
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[Tomy4yeHne OKCHIOB.

[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, OCHOBAHUSMH U COJISIMH).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonmydenue kucnor. Kucmorer B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHUE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoOTepHBIX TUAPOKCHAAX (HA TPUMEPE TUIPOKCHIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTEepHbIE XMMUYECKHE CBOWCTBA HA mpuMepe cpeanux cosei. [lomyuenne
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHUE, COOMpaHKE, PACIIO3HABAHUE U N3YUYEHUE CBOMCTB KUCIOPO/IA;

HAOMIOJIEHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJOM U  YCJIOBHMH
BO3HUKHOBEHUS U MPEKPAICHUS TOPEHHUS;



O3HAKOMJIEHHE ¢ 00pa3aMu OKCHIOB M OMMCAHUE UX CBOWCTB;

MOJIy4YeHHe, COOMpaHWe, paclo3HaBaHWE W HU3YYEHHUE CBOWCTB BOJOPOJAA
(ropenue);

B3aMMO/ICicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEILECTBA;

B3aMMO/ICHCTBHUE BObI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPEAEIECHUE PACTBOPOB KUCIIOT U IEITOYEHN C MOMOIIBIO HHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumojeiicTBus okcuaa menu (I1) ¢ pactBopoM cepHON KUCITOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTO MeTajlia
JPYTUM U3 PacTBOpa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3aJad 1o TeMe «OCHOBHBIE KJIACChl
HEOPTaHUYECKUX COCTUHEHUI.

Iepuonnyecknit 3akoH u Ilepuoamueckasi cucreMa XHUMHYECKHX
jemenToB /I. U. MenaesieeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpymnmnax (cCeMencTBax) CXOJHBIX DJIEMEHTOB: IIEJIIOYHBIX U IIEIOYHO3EMEIIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
o0pa3ytoT aM(poTepHbIE OKCHUJIBI U TUIPOKCHIBI.

ITepuonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
ITepuonnueckas cucrema xumuueckux osnemeHtoB [, WM. MeHnneneesa.
Kopotkonepuognas u jaiuHHONepuoaHas ¢opmbl Tadbmuibl «Ilepuonuueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOutamu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpadudeckue Gopmyssl aToMOB. DUBMYECKHN CMBICT MOPSIKOBOTO HOMEDPA,
HOMEpa Mepuoia U rpynisl 3jeMeHTa. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB
nepBbiX 20 XxumMuyeckux 3eMeHToB Ilepuoauueckoi cucremsl 1. . Menneneena:



pacrpeneneHne JJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransm. Gusznueckuii cmpic [leproanyeckoro 3akoHa.

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

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

DJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX JJIEMEHTOB. XUMHUYECKas CBS3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucramnuueckue wu amop@Hble BemecTBa. THUIBl  KPUCTAUIMYECKHX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponecchl OKMCIEHHMSs W BOCCTaHOBJIEHUA. OKHUCIUTENM U BOCCTAHOBHUTEIH.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPU TOMOIIA PHUCYHKOB, MOJEIIEW,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

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

MexnpeaMeTHble CBA3H

Peanmusanys MeXNpeIMETHBIX CBS3€M INMPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHaliW3, CHHTE3, KiacCU(UKalus, MNepUOIUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, AaTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJIEKYJa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKUX) TEJ, dIEKTPUICCKUIM
3aps], KOJIUIECTBO TETUIOTHI.

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

[eorpadusi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE IOPOIHI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

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

9 KIIACC

BemecTBo U XMMHYECKasl peaKUus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ opOuTaned  aToMOB  OOJNBIIMX  TEPUOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
MEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHUCJIMTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH U JIOHOPHO-AKIIENTOPHBIM MeEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHHUS. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pPEaKUWU BELIECTB, MO TemIoBoMy 3deKTy, Mo
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuy, TEpPMOXMMHUUYECKHME YpaBHEHUs. 3akoH l'ecca W ero clueacTBus.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XHMMHMYECKOM peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnThl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM  paBHOBecuu, npuHuun Jlelllarense. VYcmoBus  cMmemeHus
XUMUYECKOTO paBHOBecUs. (DAKTOpBI, BIMAIOIIME HAa COCTOSHHE XUMHUYECKOTO
paBHOBecudA. [IporHozupoBaHue BO3MOXXHOCTM  NPOTEKAHHS  XUMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaxTtepuctuka). CocTaBieHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAs JHUCCOLMAIMsA. XHUMHUYECKHE 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 XHMHUYECKOM cBsi3u. CuilbHblE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MMPOTEKAaHMS peaKIuii HOHHOTO oOMeHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THIPOIM3a COJIEH. XapakTep cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCINEpUMEHTAIBHOE HM3YYEHUE BEIIECTB W SABJICHUN: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKON PEAKIIMU OT BO3IEUCTBUS
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKA NPOTEKAHMS PEaKLMMA
MOHHOTO 0OMeHa (00pa3oBaHue 0Ca/IKa, BBIJICTICHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa u ¢heHondTanenHa) 1is
OIIPEJENICHHS XapaKTepa Cpelibl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE AKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm: «OKHCIHUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMeETaIOB. (CpaBHUTENbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XMMHUYECKHME CBOMCTBA Ha MpHUMEpPE  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHue. JleiicTBhe Xjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

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 HEMETAJIaMU, METaJJIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil KkucioTamu). CepoBOJOpOA, CTpoeHue, GU3HMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCUIIOB. CepHHUCTash KHUCIIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiab(puTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIM, 3arpsA3HEHHE BO3AyXa), CIIOCOOBI €ro
IPEIOTBPALCHHUS.



OObmas xapakrepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero ooOpazoBanus. Conu aMMOHHUS, UX (PU3MYECKHE M XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuuabl azora (I, I, I, 1V, V).
A3zotuctas Kuciaota. A30THasi KUCIIOTa, €€ MoJdy4YeHue, (GPU3nYecKue U XUuMUYECKHe
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kjacca KHUCIOT U cheruduyueckue),
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
COCIMHCHUSAMH a30Ta (KUCJIOTHBIC JOXAHW, 3arpsa3HCHHE BO3yXa, TOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJIOTe€HaMU, KOHIIEHTPUPOBAHHBIMHU a30THOM M CEPHOU KUCIOTaMH).
Oxcuast ocdopa (I, V), dochopnas kuciora, ¢umdeckrue U XUMUUECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE  yA00peHusl. XUMHUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYraepon, amnorpornHbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
(B3auMoIeHiCTBHE C MeTa/llaMi, HEMETallaM{, KOHIICHTPHUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GuU3NUecKue U XMMHUYECKUE CBOWMCTBA, ACHCTBUE HA KUBHIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX CcBoWcTBAa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3MCTBE.



[lepBoHaYaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCIUMHECHUSX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
YKCYCHasi KuciioTa. [IpupoiHbie UCTOYHUKH YIJIEBOJAOPOAOB (Yrodib, IPUPOIHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
VIJIEBOJAX — W MX POJU B JKU3HM 4YeloBeKa. EAMHCTBO OpraHMyYecKux Hu
HEOPTaHUYECKUX COCTUHCHUIM.

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,
CUJIMKATBI: (DU3NYECKUE M XMMHUYECKHE CBOWCTBA, MOJYYCHUE U MPUMEHEHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocob6ennoctu crpoenust atoma. O0mue npeacTaBieHust 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U MX COCIUHCHMI,

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIU Ha XJIOPHUI-, OPOMHUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3IaMu Cephl U €€ MPUPOIHBIX COCTUHEHUN;

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

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3UYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHUS,

MPOBEJICHNE KaUE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

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



O3HAKOMJIEHHE C MOJENIAMH KPUCTAJUTMUECKHUX PEIIeTOK ajimasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEaKUUid Ha KapOOHAaT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

pEILIECHHE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelIne HeMEeTauIbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Merainsl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHajibHas IUIOTHOYNAKOBaHHAas). 3aBUCHUMOCTh (PU3MUYECKHX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB moJyiydyeHuss MeTamwioB. lloHsTHE O KOppO3UM METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIECHUE B IPHUPOJE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kauns. [I[puMeHeHre menoYHbIX METAIJIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3emenpHble METAUIBl MarHud W KaJdbUMM: TIOJOKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeilne coequHEHUs KaiabUus W MarHus (OKCHI, THAPOKCHI,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopor kanbius B IpUPOE.



AmomunMil: nonoxxenue B [leproanueckoil cucreMe XMuMUYECKHX AIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHYECKHE CBOICTBa amoMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCUAA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenneneeBa, 0COOEHHOCTU CTPOEHHSI aTOMOB. fIBJIEHUE «IIPOBajay AJIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCJIMHEHUU (Ha MpUMEPE COEAMHEHH Xpoma).
IlepBoHayYabHBIE ITPEACTABICHNS O KOMIUIEKCHBIX COCAUHEHUSX.

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

[{uHk: cTpoeHue aToma, CTENEeHb OKUCIICHUS. XapaKTepUCTHKA (PU3HUUECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkre 1 XMMAYECKHUE CBOMCTBA JKelle3a, IPUMEHEHHE. bruomornyeckas poJib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJIOrM4ecKHe MpoosIeMbl, CBSI3aHHBIE ¢ METAJLTYPTUYECKUMU TPOU3BOACTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YCHUE B3aWMOJECUCTBUS METAJUIOB C BOJOM, C PAcTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl 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;

W3YYEHHE NPOLIECCOB ITOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOMCTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMM HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), menu (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KIS,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 33J1ad M0 TeMe «BaxHelue MeTauibl U ux
COECTUHEHUSD.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuasbl, 00JAaCTH MX MpPUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie Matepuansl 1 TEXHOJIOTUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
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 ITJIK. Ponp XxuMuu B pelieHnr 3KOJI0OTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUN: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

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

[Teprnonnueckuit 3akoH U llepuoanueckast cucreMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMmax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUU. Bub
XMMHWYECKON CBSI3U. 3aBUCHUMOCTH CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JUYHBIX YCIOBHUSIX HAa OCHOBE MPEACTABICHUNA XUMHUYECKOW KHUHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTaHOBJICHUS. DIEKTPOJIU3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€Hl B CBETE MPEACTABICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepualbl.

®dusnka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUYUHBI, CIUHUIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, aib(a-, 0eTa- U raMMa-u3ayueHue,
AIEKTPUUYECKUN 3apsi/l, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC  yIOOpPEHUsl, MHUKPOAJIEMEHTHI, MAaKpPO3JIEMEHThI, MHUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBINLIEHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [0 XUMUH
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHMs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpPaBWIAMH M HOpPMaMHU IOBEJCHUSA U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHue OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCIIE€ B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACIEIUI0, TMOHMMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccuu u cBoero peruosa;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMmupoBaHUSs HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS KaXKJOro YeIoBeKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aMMOCBSI35IX YEJIOBEKa C MPUPOJTHON U TEXHOJIOTUYECKOHN Cpeoi;

Mo3HaBaTelbHAsI MOTHBAlUS W UWHTEpPEC K OOYy4YeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BAaHMIO, K HCCIIEIOBATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHUS U YPOBHS JaJIbHEHIIETO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMSI:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K mpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBILICHUE YPOBHS SKOJOTMYECKOM KyJIbTYypbl: INPUOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKpYXarolel cpeabl; OCO3HAaHWE TIJI00aIbHOTO XapakTepa JSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1ad, CBSI3aHHBIX C OKPY’KAOIIEW Cpelou;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN AEATENBHOCTH KOJOTUUECKON HAITPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuajIbHOE E€IUHCTBO MHpa M MpoIlecc IMO3HaHUs (BEIIECTBO, CBOMCTBO,
9HEprusi, sBJICHUE, Hay4yHbIH (haKkT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOpus,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIeI0BaHUE, SKCIIEPUMEHT U JPYyTHE);

OBIIQJICHNE YHUBEPCATbHBIMH YYEOHBIMHU ACHCTBHUSIMH (TTO3HABATEIHHBIMH,
KOMMYHUKaTHBHBIMH, PEryasSTUBHBIMH ),BaXKHBIMH ISt HOBBIIICHUS
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHLIUM, aTaKKe IIPOEKTHO-UCCIIEA0BATEIBCKOU NEeATEIIbHOCTH
00y4aroUXCcsAaB Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIHPHOM M COIMAITBLHOMN
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBSI3b C JIPYTHMMU MOHATHAMH); aHAIM3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpaCCYXACHUS (MHIYKTUBHBIC, [EAyKTUBHBIC, II0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMble B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUI 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TIPEJCTABICHUNA XapaKTepU30BaTh HU3y4aeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHOW U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUSI HCIOJIL30BaTh TOCTABJIICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHLHO TIPOTHO3UPOBATH PE3YNHTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(GOpMAIUU (HayIHO-

MOMYJISIpHAsT JIUTEpPATypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,



pecypcsl MIHTepHETa); aHANM3UPOBAaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOABl M (OpPMYyJIMpPOBATH 3alpoChl MpU IIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMaluu (cxembl, rpaduku, AUArpaMMbl, TAaOIMIBI, PUCYHKH U JApYyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyNaTh C Mpe3CeHTaIneH
pE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DJKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpPOBATH CBOM MPEJIOKEHHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEISIOKEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJib, PACHPENEaTh 3aJaud MEXKIY
YJICHAMH TPYIIIBI; BBITOJHITH CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMX HHTEPECOB M COIVIACOBAHMS TO3UIIMH, Y4acCTBOBATh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PAa3BUTHUC CaMOOpraHu3alnn, CaMOKOHTPOJIA, CaAMOKOPPCKIOHH, B TOM
YUCJIC:



YMEHHsI pellaTh y4eOHbIE M HCCIENOBATENbCKHE 3aJadH: CaMOCTOATEIbHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO PabOTY MpHU PEIICHUU Yy4eOHOU WIn
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pe3yJIbTaTaMU, OCYIIECTBISATH CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsI Ha YINIYOJIEHHOM YPOBHE MMEIOT OOIee COJepkKaTelbHOe
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJISIET PEAM30BHIBATh YIIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30oBaTeIbHBIX TPACKTOPUA, B TOM YHUCIIE UCIIOJIb3Ysl CETEBOE B3aUMOJECHCTBUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajbHee OCBOMTh MaTepHall, OBJaJETh PAaCIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOEHUE OOYYaIOIIMMUCS HAYYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B pA3IMYHbIX YYE€OHBIX W PEAJbHBIX >KU3HEHHBIX YCJIOBHUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupoBaHb
CIICAYIOIINE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIrIyOJICHHBIM
yYpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMUUYECKHUX TOHSATHUH: aToM, MOJEKYJa,
XUMHUUYECKUN DJIEMEHT, METaJUl, HEMeTasl, a/UIOTPOIus, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBas [0S XHWMHYECKOrO »JJIEMEHTa B COCIMHEHUH,
MOJISIpHBIN 00BbEM, OTHOCUTENbHAS TUIOTHOCTh Ta30B, OKCHUJ, KICIIOTa, OCHOBAHUE,
cojib, amM(OTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,



KJaccu(puKanus peakuii: peakiuy COSIUHCHUS, PEaKIIUN Pa3IOKCHHS, PEaKITuu
3aMEIICHMsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HMOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpE;  AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHCIUTEIN W
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO/ SJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUUYECKUX PEAKLINM;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUN 1o (GopMyiam, BUIAbl XUMUYECKON
CBSI3U (KOBAJICHTHOW ¥ MOHHOM ) B HEOPTraHUYECKUX COCIMHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETHUUYECKUX METOHAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CHUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Manbsie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTHh 0003HAYEHUs, KOTOpble UMeroTcsl B Tabnuie «llepuoanueckas
cucreMa xuMmudeckux aneMeHtoB J[. WM. MenaeneeBa», ¢  UYHMCIOBBIMH
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIpeIeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM DJICKTPOHOB IO JHEPrETUYECKUM YPOBHSIM, MOAYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeIoBoMYy 3G (deKTy);



XapaKTepu3oBaTh (OMUCHIBATh) (PU3NYECKUE M XHMHYECKHE CBOWCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, MOATBEP)KAasi NpUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TNPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT MX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX yCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO [JIOJIF0 XMMHUYECKOr0 3JE€MEHTa MO (opMyJie COECIUHEHUS, HaXOIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE ONEPAMM MBICIUTENBHON NEATENbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeakInii, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIO/ICHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3M MEXIy pealbHO HaOII0IaeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATD
NPUYUHBI MHOTOOOpa3us BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YY4EOHBIX MMPEIMETOB;

coOmogaTh  mpaBuwia  Oe3omacHOM  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BelIEeCTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX
COCIUHCHUI;



JIEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XUMHYECKOM TI'PaMOTHOCTH,
BKJIIOYAIOIIEH yMEHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBAMHU, UCIOIb3YEMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICYIOIe TpPEIMETHbIC pe3ydbTaThl HW3YYCHHS XUMHH Ha YIrIyOJIeHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aTOM, MOJIEKyJa, WOH, KAaTHOH, AaHUOH, OJJEKTPOOTPULATEIILHOCTb, CTEIICHb
OKHUCJICHUS, XUMUYECKasi peaKilusi, TerioBor 3P dheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS NUCCOLMALNSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMUYECKasi CBA3b (KOBAJCHTHAsl, MOHHAs, METAUIMYECKas), MEKMOJICKYJISIPHBIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIE
COCIIMHEHUS, KPUCTALTNYECKUE PEIICTKH (MPUMHUTHBHAS KyOudyeckasi, 00bEMHO-
LHEHTPUPOBAHHAS KyOuJeckas, rpaHEelEeHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

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

ONpPEAEsATh BAICHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKHX DJIEMEHTOB B
COEQMHEHUSAX PAa3IMYHOIO COCTaBa, MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUU 1Mo (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJJTMYECKOW) B HEOPTaHMYECKUX COCTUHEHMSIX, 3apsj] HOHa [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

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

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMbl XUMHYECKUX DJIEMEHTOB: paszinyaTh MNOHATUS «A-rpynmna» u «b-
TPYIITIay, «MaJbie IIEPUOIBDY U «OOJBITHE TIEPHOIBIY;



OOBSCHATH CBSA3b TMOJOXKEHUs J3yeMeHta B [lepuommdeckoit cucreme ¢
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB SJIEMEHTOB M UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICII TEOPUU AIEKTPOIUTHYECKON THCCOUMAIINN, 3aKoHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PABHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMCHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMKUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA BEIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON UCCOIUALIUM KUCIIOT, IIeIouen
U COJICH; TONHBIE M COKpAIllCHHbIE YpaBHEHUS pPEaKIuii HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJISIPHBIX YPAaBHEHUM pEaKIUi, CYITHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeCKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHH, 0op, a3ot, pocdop,
cepa, XJop, HATpU, Kajduii, MarHui, KaJbl[Ui, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoaa (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (I, 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 111));



MOSICHSATh COCTaB, OTHEIbHBIC CIOCOOBI MOJTYYEHUS W CBONCTBA CIOXKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

OMMKCHIBATH POJIb BAKHEHIIINX HU3y4yaeMbIX BEIIECTB B MPUPOIHBIX MpOIEccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IYyTEM COJEp>KalIUEecs B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbduT-, Ccynmbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCHA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTIOMUHUS, Keeza (2+) u xkenesa (3+), menu (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX DJJIEMEHTOB XWMHUYECKOHW KHHETHKUA W
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO W3 PEAareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYEHHUS TEIJIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBwia  Oe3omacHOW  paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpalieHrsl ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMNBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M  YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJLHBIX 3aJad 10 TeMaM Kypca, MPeACTaBIsITh Pe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIQ/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HAHUS (HaOMI0eHNEe, U3MEpPEHHE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHSTh  MpaBwia  0Oe3omacHOro  oOpallleHHs C  BeIleCTBaMH,
UCIIONb3YEeMbIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHusl 370pOBbS W OKPYKAIOIIEH NPUPOAHOW Cpeabl, MOHUMATh BpPEJ
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCIICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CIocoObl YMEHBIIEHUS W MPEIOTBPALLEHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh TMOJYYEHHBIC MpEJCTaBiIeHUs O cdepax NpodhecCHOHATBLHON
JESTEIIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSMH, KAaK OCHOBY
JUIs IPO()ECCHOHANBHON OpUEHTAMM M ISl OCO3HAHHOTO BBIOOpAa XMMHM Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMM OOYy4YEeHHs Ha YpPOBHE CpEIHETO
oO1iero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) AOMOTHUTEILHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
N KosnyecTBouyacon JIeKTPOHHbIE
[1]
HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer  Kontpoabnbiepabor  IIpakTudeckuepador
TEMIIPOrPaMMBbI o0pa3oBaTejibHbIEpPeCyp
n 0 bl bl
ChI
Paszgen 1.IlepBoHavyaibHbIeXUMHYECKHETIOHSITHS
XuMHS — BaXkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 6 2 bubnnorexa [JOK
JEATEILHOCTH YeJIOBEKa
1.2 BemecTBa 1 XuMuieckuepeakiuu 19 1 Bbu6mmoteka [JOK
Hroromnopazaeny 25
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
Bozayx. Ilonarue o razax. Kucnopon.
2.1 vx P 14 1 1 bubnuoreka [{OK
Oxcupl
2.2 Bogopoa. Ilonsitue o KucnoTax u comsix 6 bubmmoreka HOK
2.3 Boga. PactBopsl. [TonsiTue 06 ocHOBaHMSIX 12 1 bubnmorexa LIOK
OCHOBHBICKJIACCHIHEOPTaHUIECKUXCOCTUHE
2.4 . P 14 1 1 bubmuoreka [{OK
HUH
Hroromopasaery 46

Pa3pnen 3.11epuoanyeckuii 3akoH u [lepuoguveckasi cucrema xumnueckux 3jaemMeHToB JI. U. MenaeneeBa. CTpoeHHeaToMOB.
XuMnueckasacBsidzb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

3.1

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHUcTeMa XMMHUYeCKuX anmemMeHToB []. U.
MenneneeBa. CTpoeHneaTomMa

14

bubanoreka LJOK




3.9 Xumudeckas cBsizb. OKHCIUTEIHHO- 12 BuGmorexa LOK
BOCCTaHOBHTEIIbHBIC PEAKIINU
Hroronopazneny 26
PesepBHOEBpems )
OBUIEE KOJIMYECTBO YACOB 10 102

[NPOT'PAMME




9 KJIACC

KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/m  TeMIporpamMmbl Bcero  KoutpouabHblepaborsl  [IpakTnuecknepadoThl
odpa3oBaTeIbHbIEPECYPChI
Pa3zgen 1.BemecTBO U XUMHYeECKasi peakius
[ToBTOpEeHUE 1 yroyOieHne 3HaHUN O
1.1 P yHy 8 Bu6mmorexa LIOK
BEIICCTBE
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 p . 14 1 1 bu6mmoreka [IOK
IPOTEKAHUS XMMHYCCKUX PEaKInii
DIEKTPOIUTHYUESCKAS TUCCOLIAAITHA.
1.3 P 12 1 2 bubmuoreka [JOK
XHUMHYECKUE PEaKIMK B PaCTBOPax
Hroromopasaery 34
Pa3zgen 2.HeMeTaJlJIBI M X COeAUHEHUS
OO61as xapakTepuCcTHKa
2.1 XUMHYeCKHuX d7eMeHTOB VIIA- 6 1 bu6mmoreka [IOK
rpymnmsl. ['agoreHst
OO01mas xapakTepucTHKa
2.2 XUMHYECKHUX 2J1eMeHTOB VIA- 6 bu6mmoreka [IOK
rpynnsl. Cepa u e€coeTuHEHUS
OO01mas xapakTepucTHKa
XUMHUYECKHX AJIeMeHTOB VA-
2.3 10 1 1 bubnmnoreka [JOK
rpynmsl. A3oT, pochop u ux
COCTMHEHUS
OO01mas xapakTepucTHKa
2.4 XHMHYECKHX 3JeMeHTOB |V A- 11 1 2 bu6mmoreka [JOK

TPYIIIBL. YTIEPOJ U KPEMHUMN, UX




coenuHeHus. bop

Hroromnopazaeny 33
Pa3znen 3.MeTaiibl U MX COeIMHEHUS
3.1 ‘ OO0muecBoiicTBaMETaJIIIOB 5 bu6mmoreka [IOK
39 Baxneiiime MeTauibl U UX 15 5 BuGmiorexa LIOK
COCTMHCHUS
Hroronopaszneny 20
Pa3znen 4.Xumusi u okpyxaromas cpeaa
BemectBa 1 matepuaisl B ;KU3HU
4.1 YeJI0BeKa. 5 bu6mmoreka [IOK
OCHOBBIIKOJIOTHYECKONTPAMOTHOCTH
Hroromnopazaeny 5
Pa3nen 5.0000menne3Hanuni
[ToBTOpeHue u 00001IeHNE 3HAHHIA
5.1 OCHOBHBIX pa3/ieioB KypcoB 8—9 5 2 bubnuoreka [IOK
KJIaCCOB
Hroromopazaeny 5
PesepBHOEBpems 5
OBIIEE KOJIMYECTBO YACOB I10 102 11

I[TPOTPAMME




HOYPOYHOE INIVIAHUPOBAHUE
8 KUIACC

Ne KoanuecTrBouacos

JJIeKTPOHHBbIeNU(POBBICOOPa3OBATEb

T
y eMaypoKa Bce  KonTpoJbHbiep IIpakTH4eckunep HBIepecypehI

ro a00ThI a00ThI

[Ipenmer xumuu. Pois xumuu B bu6mmoreka [IOK

JKA3HU YE€JI0BEKa
[TonsiTue 06 UCTOPHKM BO3HUKHOBCHHS bubnnoreka [JOK

2 Y Pa3BUTHSI XUMHUH. XUMHSI B 1
CHCTEMEHAYK

Tena u BemecTBa. Pr3nyecKue u bubnuorexa [JOK
XHMHYECKHE CBOMCTBA BEILIECTB

4 dusnyeckre U XUMAYCCKUESIBICHUS 1 bubsmorexa HOK

[TonsiTHE O TEOPETUUECKUX METOAAX bubnnorexka [JOK
5 MO3HAHUS B €CTECTBEHHBIX HayKax. 1
HcrounnkuxumuieckoinHdopmanum

IIpencraBnenus 0 HAyYHOM MTO3HAHUH bubnuoteka [JOK
Ha SMITUPUICCKOM YPOBHE:
HaOJI0/IeHUE, U3MEpEHNne,
OKCIIEPUMEHT, MOJICITHPOBAHHE.
[Tonsitne o MmeTogax paboThI C
XUMHUYECKHMH BEIECTBAMHU.
O6opynoBaHue NTKOJIBHON
XUMHUYECKOH J1abopaTopuu

[TpaxTrueckast padorta Ne 1 o teme bubnnorexka [JOK

"[IpaBusna paboTHI B TaOOPATOPHUH H




npuémbl 00palieHus ¢ 1a60paTOPHBIM

MOJ'I&IpHOfI MacCcChl, MaCChl BEIICCTB U
KOJIMYECTBA BCIICCTBA

obopynoBanuem"
8 YucThleBeIIECTBA U CMECH bubanorexa LIOK
9 CrniocoObIpasienenuscMeceit bubanorexa LIOK
[IpakTuueckas padora Ne 2 o reme bubmumoreka [IOK
10 "Paznenenne cmeceit (Ha mpuMepe
OYMCTKHU TTOBAPCHHOM COMH )"
11 ATOMBI U MOJIEKYJIBI Bubmmotexa [IOK
12 XUMHUYECKUEITIEMEHThI bubnnorexa IOK
13 [IpocTsie 1 cr0XKHBIEBEIIECTBA bubnuorexa TIOK
14 Bemectsa MoJieKyIsIpHOTO U bu6mmoreka [IOK
HEMOJIEKYJIIPHOTO CTPOCHHUS
15 Xumnueckas popmyna. BareHTHOCT bubnuoreka [IOK
aTOMOB XMUMHYECKHUX JIEMEHTOB
16 3aKOHTIOCTOSTHCTBACOCTABABEIIECTB bubnuorexa LIOK
17 Ornipezienienre BAJIGHTHOCTH aTOMOB bubnuorexa [JOK
no opmynam OMHAPHBIX COETUHEHUN
18 OTHOcCuTENBHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca
Beruucnenus OTHOCUTENBHOU bubmuorexa [JOK
19 MOJIEKYJIIPHOM MaccChl BEIIECTB,




MaccoBas 1019 XUMHYECKOTO

bubmuoreka [JOK

20

3JIEMEHTA B COCTMHCHUH

Beruucnenus maccoBoit 1011 bubmuorexa [JOK
21 XUMHUYECKOT0 dJIEMEHTa 10 (hopMyIie

COCIMHEHUS

Haxosxnenue npocreiimei Gopmyiibt bubmuorexa [JOK
22 BEIIIECTBA 10 MACCOBBIM JIOJISM

AJIEMEHTOB

Boruncnenus npocreiiieit popmMyIsl bubnnoreka [JOK
23 BEIIIECTBA 10 MACCOBBIM HIIH

MOJIBHBIM JIOJISIM 3JIEMEHTOB
24 KonuuecTtBoBemiectBa. Moiib bubinorexa IOK

BzanMocBsI3b KOIMYECTBA, MACChI U bubmuorexa [JOK
25 YHClla CTPYKTYPHBIX €AHHHII

BEIIIECTBA
26 MoutsspHasiMaccacMeCHUBEIIIECTB bubnuorexa LIOK
97 MoabpHas g0 XUMHYIECKOTO bu6nmoreka [JOK

2JIEMEHTa B COEUHEHUH

Haxoxnaenue npocreiimiei popmMyIibt bubnnorexka [JOK
28 BEIECTBA 10 MOJIBHBIM JIOJISIM

AJIEMEHTOB
29 XumMudeckue siBICHUS. XUMHIECKas bu6mmorekxa [IOK

peaxkuys U e€ IpU3HaKu
30 3aKOHCOXPaHEHUSAMACCHIBEIIECTB bubanorexa LIOK
31 ATOMHO-MOJIEKYJIIpHAs TEOPUSL. bubnuorexa [IOK

Kusap 1 gesrensHOCTE M. B.




JlomoHOCOBA

32

XUMHYeCKUeypaBHEHUS

bu6mmoreka [IOK

33

TUNBIXUMHUYECKUXPEAKITUNA

bubmuoreka [JOK

34

Pacuétel mo XxuMuuecKum
YPaBHEHUSM KOJIUYECTBA U MACChl
HCXOJHBIX BEUIECTB WM MPOTYKTOB
peakuu

bubmuorexa [JOK

35

Brrancaenus mo YPaBHCHHAM
XHUMHYISCKOM PCaKun: KOJINICCTBA
BCIICCTBA, MACCHI 110 U3BECTHOMY
KOJIMYCCTBY BCIICCTBA, MACCE
pCarcHToB WA NPOAYKTOB PCAKIIUU

bu6mmoreka [IOK

36

Brrancaenus mo YPaBHCHHAM
XHUMHYISCKOM pCeaKuuun: KOJINICCTBA
BCIIECTBA, MACCHI 110 U3BECTHOMY
KOJIMYCCTBY BCUICCTBA, MACCE
PpCarcHToB WK NPOAYKTOB PCAKIIUU

bu6mmoreka [IOK

37

0O00011eHue u
CUCTEMaTHU3alUsI3HAaHUN

bu6mmoreka [IOK

38

39

Konrtponbnas pabora Ne 1 o Teme

"BemecTBa 1 XuMHYECKHE peakiuu'

Bo3ayx — cmech ra3os. [lonsitue o
rasax.

bu6nmoreka [JOK

bu6nmoreka [JOK

40

41

3akoH ABorapo. MomsipHbIld 00bEM
ras’oB

Brruncnenus o0bEMa, KoJIMUeCcTBA
BEIIIECTBA ra3a Mo U3BECTHOMY €r0

bu6mmorekxa [IOK

bu6mmoreka [JOK




KOJIMUECTBY BEIIECTBA, 00BEMY

42 OTHOCHUTEIBHASATIIIOTHOCTIA30B bubmuorexa LIOK
43 Bb1unciieHuss0THOCUTEIEHOMUIUIOTHOC bubmuoreka [JOK
THUTA30B
OnpeneneHre OTHOCUTENbHOM bu6mmoreka [IOK
44 MOJIEKYJIIPHON MacChl ra3000pa3HOTO
BEILIECTBA 10 U3BECTHOM
OTHOCHUTEJIBHOW INIOTHOCTH
Brruncienus OTHOCUTENbHOU bubmuorexa [JOK
45 MOJICKYJISIPHOM Macchl rasa o
W3BECTHOM OTHOCHUTEIBHOM
MJIOTHOCTHU
46 OOBbEMHBIE OTHOIIEHUS Ta30B MIPU bubnunoreka [JOK
XUMUYECKHUX PEaKIUIX
47 Berancnenus 00EMOB ra3oB 1Mo bu6mmoreka [IOK
YpaBHEHUIO XUMUUYECKON PEaKIUu
48 Kucnopon — aieMeHT 1 mpoctoe bubnuoreka [IOK
BEII[ECTBO
49 OKCHIEL bubmuorexa [JOK
50 CriocoObI MoTy4eHHs KHCIOpOo/ia B bubnmnoreka [JOK
1ab0paTopuu U MPOMBIIUIEHHOCTH
[TpakTrueckast padota Ne 3 o Teme bubnnorexa [JOK
51 "Tlony4yenue u cobupanue
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTB"
52 KpyroBopoTtkucnoponaa B npupojie bubmnorexa LIOK




53

O30H —

aJ'IJ'IOTpOHHaHMOI[I/I(l)I/IKaI_II/IHKI/ICJIOPOI[

a

bubmuoreka [JOK

54

TennoBoii 3¢ hexkT XuMuIecKoi
pEaKIfy, TepPMOXUMHYECKHE
YpaBHEHHS, IK30- U
SHJIOTEPMHUYECKHE PEaKIHN

bubmuorexa [JOK

55

56

TomumBo. Mcnions3oBanue yris u
MeTaHa B KaueCTBE TOILJIMBA.
3arpsi3HeHUuEeBO3ayXa.

Beruunciienus mo ypaBHEHUsIM
XUMHUYECKON PEeaKIMK: KOJIUIeCTBA
BEIISCTBA, 00bEMa, MACCHI 110
W3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BbEMY, Macce peareHTOB UIIN
[IPOAYKTOB peaKkLnu

bubmuorexa [JOK

bubmuorexa [JOK

57

58

Konrtponbnas pabora Ne 2 o Teme
"Bo3nyx. Kucnopoa. Oxcuast"
Bonopon — anemeHT u npocroe
BELIECTBO

bu6mmoreka [JOK

bu6nmoreka [JOK

59

CniocoObl nomy4eHus BoAopoJia B
1ab0paTOPUN U MIPOMBIIIIICHHOCTH

bu6mmorexa [IOK

60

61

[Tpaktuyeckas padora Ne 4 o Teme

"I[Tonyuenue u cobupanue BOA0OpOaa,

W3yYEHHUE €ro CBOMCTB"

Hcnons3oBanue BOAOPOJa B KAUCCTBC

TOILJIMBA

bu6nmoreka [JOK

bubmuorexa [JOK

62

[TousaTue o KHUCIOTaX MU COIIX.

bu6mmorexa [IOK




COCTaBKUCIIOT U COJIEH

63

64

Brruncnenust 00b€ma, KoJndecTBa
BEIECTBA Ta3a [10 H3BECTHOMY €TI0
KOJINYECTBY BEUIECTBA MM 00BbEMY

Brruncnenus 006EMOB ra3oB 1o
YPaBHEHUIO XUMUYECKON PEeaKIu

bu6mmoreka [IOK

bu6mmoreka [IOK

65

66

Brprunciienus o ypaBHeHUSIM
XUMHYECKON peaKIuu: KOJIMYECTBA
BEIeCTBa, 00bEMa, MAaCCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIH
MIPOJIYKTOB PEaKLUU

dusnueckue csolicTBa Boasl. Boga B
npuponae

bubmuorexa [JOK

bubmuorexa [JOK

67

68

AHann3 ¥ CUHTE3 — METO/bI
W3Y4YEHUSI COCTaBa BOJIBI

XUMHUYECKUECBONCTBABOIbI

bu6mmoreka [IOK

bu6nmoreka [JOK

69

CocTaBOCHOBaHUH

bu6mmoreka [IOK

70

71

72

PactBopsl. PacTBOpHMOCTB BelecTs B
BOJIE

HacpllieHHbIe M HEHACHIIIEHHEIE,
KOHIEHTPHUPOBAHHBIE U
pa3z0aBiIeHHbIE PACTBOPHI

Crioco0b! BeIpaXKeHUsI KOHIIEHTPALUU
pPacTBOPOB: MacCOBast AOJIS
pPacTBOPEHHOTO BEILIECTBA, MOJISIPHAs
KOHIICHTPAIUS

bu6mmorexa [IOK

bu6mmoreka [JOK

bubmuorexa [JOK




73

74

75

[IpakTuueckas padora Ne 5 o reme
"[IpuroToBieHue pacTBOPOB C
onpeaeseHHON MacCOBOM J10J1eH
pPacTBOPEHHOTO
BeniecTBa.[I[purorosiienne pacTBOpoB
C ONpeaenEHHON MOJISIPHOU
KOHIIGHTpalenl pacTBOPEHHOTO
BeniecTa"

Borurcnenus ¢ UConb30BaHHEM
MOHSITHSI «MaccoBas JI0JIsl BEIIECTBA B
pacTBope»

Borurcnenus ¢ UConb30BaHHEM
MOHSITUS «MOJISIPHASI KOHLIEHTPALIHS
pPacTBOPEHHOTO BEIIECTBA

bubmuoreka [JOK

bubmuorexa [JOK

bubmuorexa [JOK

76

Ponb pacTBOpoB B IpUPOAE U )KU3HU
yenoBeka. KpyroBopoTBo/ibl B
Ipupoie

bu6mmoreka [IOK

77

78

79

3arpsi3HeHue NPUPOIHBIX BO/I.
OxpaHa 1 04KrCTKa NPUPOAHBIX BOJI.

Brrunciienus ¢ UCoOJIb30BaHUEM
rpaduKoB paCTBOPUMOCTH IS
pacy€TOB paCTBOPUMOCTH BEILIECTB
Brrunciienus ¢ UCoOJIb30BaHUEM

MOHSITHSI «MaccoBas J0JIs BELIECTBA B
pacTBOpe»

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

80

Briuuciesus ¢ UCronb30BaHUEM
MOHATHS «MOJISIpHAs! KOHLIEHTpaUs
PacTBOPEHHOIO BEILLECTBA»

bu6mmorekxa [IOK




BerunciieHus ¢ UCMOJb30BaHUEM bubmuoreka [JOK
81 rpauKOB paCTBOPUMOCTH IS
pac4y€ToB pacCTBOPUMOCTH BEIIECTB
82 O6o6mieHue u bubnmoreka [JOK
CHUCTeMaTU3alMA3HAHUI
Kontponbnas padora Ne 3 mo teme bubmuorexa [JOK
83 "Bomopon. Bona. PactBopsl.
OcHoBanus"
84 OKcupl: COCTaB, KiaccuUKaIus, bu6mmoreka [JOK
TPUBUAJIbHBIE HA3BAHUS
85 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnnorexa [HOK
OKCHJIOB
ITonsTHE O TUAPOKCUAAX — bubnuoreka [IOK
86 OCHOBAHHUAX U KUCIOPOJICOIEPKAIIUX
KHCJIOTaxX
87 dusnyeckrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [JOK
KHCIIOT
88 [Torydaennekucor bubnuorexa LIOK
89  KnaccudukamusocHOBaHMIA bubmuorexa LIOK
90 [I{émoun, UX CBOMCTBA U CIIOCOOBI bubmuorexa [JOK
MOJTYYEeHUS
01 HepacTBoprMbIle OCHOBaHUS, X bubnnorexa [JOK
CBOICTBA U CITOCOOBI OTYUYECHUS
[Tonsitre 06 ampoTepHBIX bubnnorexka [JOK
92 TUAPOKCHUIAX: XUMUYIECKHUE CBOMCTBA

Y TIOJTy4YECHHE.
IIpuMeHeHneBa)XKHENIINX OCHOBAaHU I




93

Counu: cocraB, knaccuukanus,
TPUBHUAJILHBIC Ha3BaHUS

bubmuoreka [JOK

94

95

96

duznueckre 1 XUMUYECKHE CBOMICTBA
coseit. [lonyuenuecolei

['eHeTrdeckas CBA3b MEXIY
KJIaCCaMU HEOPTaHUYECKHUX
COCIMHEHUN

[TpakTuueckast pabota Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX
COEIUHEHUI)

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

97

98

99

100

Boluncnenus o ypaBHeHUAM
XUMUYECKON PeaKLUu: KOJIMYECTBA
BellecTBa, 00bEMa, Macchl Mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB WU
IPOAYKTOB PEAKIIUU

Brruucnenust Macchl NpoayKTa
peaKuy 10 U3BECTHOM Macce OJTHOTO
U3 HUCXOJHBIX BEILECTB, B3ATOTO B
BUJIE PACTBOPA, COAEPIKAIIETO
OIPENEIEHHYIO MACCOBYIO JIOJIO
pacTBOPEHHOTO BEIIECTBA
KonTtponbHas padora Ne 4 o teme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coequHeHun"

[TepBble MOMBITKU KJIACCU(PUKALUU
XUMHUYECKHX JJIEMEHTOB

bu6mmoreka [IOK

bu6mmoreka [JOK

bubmuorexa [JOK

bu6mmoreka [IOK




[IonsATHE O TpyNIax CXOMHBIX

bubmuoreka [JOK

101
3JIEMEHTOB
102 DNEMEHTHI, KOTOPBIE 00pa3yIoT bubnmoreka [JOK
aM(pOTepHBIC OKCUIBI U TUIPOKCH/IBI
103 [lepuoanueckuii 3akoH. OTKpBITHE bubmuorexa [JOK
[lepuoanueckoro 3akoHa
Kopotkonepuonas u bubmumoreka [IOK
JUTMHHOTIEpUOAHAs (DOPMBI
104  Ilepmoanyueckoi CUCTEMBbI
XUMHUYECKUX 3eMeHToB JI. 1.
MenneneeBa
105  Ilepuops! u rpymIbI bubinorexa IOK
106 OCHOBHBIE CBEJICHUSI O CTPOCHUU bu6mmoreka [IOK
aTOMOB
107  CocraBaTOMHBIXSIEP bubmorexa [IOK
108 M30TOmBI KaK pa3sHOBUIAHOCTH aTOMOB bubnnoreka [JOK
XUMHUYECKOTO 3JIEMEHTA
109  DnexTpoHbI brbmiorexa LIOK
110  DnexkrpoHHasOPOUTAID Bubmorexa [IOK
111 DHepreTuyecKkrue ypoBHU U bubnmnoreka [JOK
MOJypOBHU aTtoma; S-, p-, d-opOuTasu
DNeKTpOHHbIE KOHPUTYpAIUU U bubnuorexa [JOK
112 snextpoHHO-Tpaduyeckre HopMyIbl
aTOMOB
113 Crpoenue 371eKTPOHHBIX 000JI0UYEK Bubmiorexa HOK




aTOMOB IepBbIX 20 XUMUYECKUX
3neMeHTOB llepuoauyeckoil cucTeMbl
J.. MenneneeBa

114

3aKOHOMEPHOCTH U3MEHEHUS pajuyca
aTOMOB XMMHNYCCKHX 3JICMCHTOB,
METANIMYCCKUX U HEMCTAINIMYCCKUX
CBOMCTB IO TPYIIIaM U TIEPHOIaM

bubmuorexa [JOK

115

116

117

118

M3MeHeHne cBOMCTB COEMUHEHUI
XUMUYECKHUX AJIEMEHTOB B MEpUOIaX
U Tpynmnax

XapakTepUCTUKAa XMMUYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme .M.

Menneneena

3unauenue [lepuonnyeckoro 3aKoHa u
[lepnonnueckoii cucTemsl
XUMUYECKHUX AJIIEMEHTOB JIJIs
Pa3BUTHS HAYKU M MPAKTUKH

SHCKTpOOTpI/II_IaTeJ'IBHOCTBXI/IMI/I‘{eCKI/I
X9JIEMCHTOB

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

bu6nmoreka [JOK

119

120

121

KOBaJIeHTHaSIHOHSIpHaSICBﬂBI)
KOBEU'IeHTHaﬂHeHOHﬂpHaﬂCBﬂ?;I)

HNonHascBa3b

bu6mmorexa [IOK
bu6nmoreka [JOK

bubmuorexa [JOK

122

123

DNEKTPOHHBIE U CTPYKTYpPHBIE
(GhOpMyJIIBI BEIIECTB

Kpucrannumueckue u

bubmuorexa [JOK

bu6mmoreka [JOK




amMop(HBICBEIIEeCTBA

124

125

Tunbl KPUCTAIIMYECKUX PEUIETOK U
UX XapaKTePUCTUKHI

[TprunHbl MHOTOOOpAa3usl BEIIECTB,
3aBHCHUMOCThH CBOMCTB BEIIIECTB OT
COCTaBa U CTPOCHHS

bu6mmoreka [IOK

bu6mmoreka [IOK

126

127

CrerneHpOKUCICHUS

OKHUCIIUTENBHO-
BOCCTAaHOBUTEIbHBICPEAKITUT

bubmuorexa [JOK

bubmuorexa [JOK

128

129

130

XUMHYECKHUE DIIEMEHTHI —
OKHUCJINTEIU U BOCCTAHOBUTEIN

CocraBnenue ypaBHeHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peaKui, METOI AIEKTPOHHOIO
OanaHca

Borurcnenus o ypaBHeHUAM
XUMHYECKON peaKIiu: KOJTNIeCTBa
BEISCTBa, 00HEMa, MAaCCHI 10
U3BECTHOMY KOJIMUECTBY BEIIIECTRA,
00bEMY, Macce peareHTOB UIIN
[IPOAYKTOB pEaKLUU

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

131

132

Beruucnenus npocrenien
MOJIEKYJISIpPHOM (OpMyJIbI BelecTBa
M0 U3BECTHBIM MAacCOBBIM JI0JISIM
JJIEMEHTOB

O060061EeHNE U
CUCTEMATU3AMI3HAHUN

bu6mmoreka [JOK

bu6mmoreka [JOK




KonTtponbnast padora Ne 5 o teme bubmumoreka [IOK
133  "Crpoenue atoma. 1
XUMHYECKasCBS3b"
134  Pe3sepBHBIHYPOK 1 bu6mmoreka LIOK
135  PesepBHbIiypOK 1 bubmorexa [IOK
136  PesepBHbIYpOK 1 bubnmorexa [IOK
OBLIEE KOJIMYECTBO YACOB 10 136

I[TPOT'PAMME




9 KJIACC

No KoauuecTBouacon

JIeKTPOHHBbIeNU(PPOBHICOOPA30BATEIBLHBI

/T
I eMaypoka Bce KoHnTpoabHbiepa IIpakTH4eckuepa epecypebi

n ro 00ThI 00ThI

[leproanueckuii 3aKoH 1 bubmumorexa [IOK
NepUoInYecKas cCucTeMa
XUMHAYECKHX 3JIEMEHTOB B
CBETE CTPOCHUS aTOMa.
CrtpoeHue aTOMOB. 1
XapakTepucTHKa XMMUYECKUX
3JIEMEHTOB TI0 ITOJIOKEHUIO X
B TIEPHOINYECKO CHCTEME
XUMHAYECKHX 3JIEMEHTOB

Bunan xumnueckoit bu6mmoreka [IOK
cBa3u.CTpoeHHEe BEIIECTBA.

Crenenn bubnuoteka [JOK
okuciaeHna. OKUCINTEILHO- 1
BOCCTAHOBUTEJILHBIC PEAKITUH.

OKHCIUTENBHO- bubnuoteka [JOK
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
CocraBrienne ypaBHEHUI
OKHCIIUTENIBHO- 1
BOCCTAaHOBUTEJIBHBIX PEaKITUi
METOJIOM 3JIEKTPOHHOTO
OanmaHca

Knacceineoprannueckuxcoean bubmuotexa [JOK

HEHUU




Knacceineoprannueckuxcoeau
HEHUI

bubmuoreka [JOK

Breraucnenus ¢
HMCIOIb30BAHUEM TTOHITHI
"KOJIMYECTBO BelecTBa" 1
"MouisipHas macca"

bubmuoreka [JOK

Brrancnenus c
HMCIOIb30BAHUEM TTOHITHI
"MouisspHBINA 00BEM" 1 "
OTHOCHTEIbHAS INIOTHOCTD
razos"

bu6mmoreka [IOK

10

11

Knaccudukanus Xxummuaeckux
peakui o pa3InyHbIM
MIpU3HaKaM

DHepreTuka XMMHYECKUX
peakuuii. TernoBoit a3 ekt
XUMHUYECKON peaKIiuu

Beruucnenus no
TEPMOXUMHUYECKOMY
YPaBHEHHUIO peaKLUu:
TEIUI0BOro 3 deKTa
XUMHUYECKON PEAKLINHU 10
KOJIMYECTBY BEILlECTBA, Macce
Wi 00bEMY
MIPOpearupoBaBILEro Win
00pa3oBaBIIETOCs BEIECTBA

bubmuorexa [JOK

bubmuoreka [JOK

bu6mmoreka [JOK

12

[TonsiTue o ckopocTu
XUMHYECKON PEaKIuu.

bu6mmorexa [IOK




13

@akTOpHI ,BIUAIOIINAEC HA
CKOPOCTb XUMUYECKOU
peakuun

bubmuoreka [JOK

14

@akTopsl, BIUAIOIIKAE HA
CKOpPOCTb XMMHYECKOM
peakuuu

bubmuoreka [JOK

15

16

17

18

19

[IpakTrueckas padora Nel
"N3y4yeHue BIUSHUS yCIOBUM
MPOBEICHUS XUMHUUYECKON
peaxkiuu Ha ee CKOpOCTb"

OO6paTtumbie U HEOOpaTUMBIE
XUMHYECKHE

peakunn. XuMH4YECKOe
paBHOBECHE, TTPUHIIHIT
Jlelllarense

@DaxTopHI, BIUSIONINE HA
COCTOSIHE€ XUMHUUYECKOTO
paBHOBECHs

cDaI(TOpI)I, BJIMAIOIIMUEC HA
COCTOAHHUEC XUMHNYCCKOI'O
PaBHOBCCHUA

Pemenue 3a1ay Ha XUMHUYECKOE
paBHOBeCHE

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmorexa [IOK

20

21

Pemenne 3amau Ha XUMHYECKOE
paBHOBeCHE

O06o006menue TeMsl "
XUMHUYECKUE PeakLuu U
3aKOHOMEPHOCTHU UX

bu6mmorexa [IOK

bubmuorexa [JOK




nporexkanus”

22

23

24

Kontponbnas padora Ne 1 mo
TeMe «OCHOBHEIC
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIIUI»

PactBopenue kak Gpusnko-
XUMHUYECKHI MpoLiecc

DIEKTPOIUTHI U
HeRJIeKTPoNuThL. Teopus
ANEKTPOIIUTUIECKON
JUCCOLIUAIUH.

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

25

CreneHp 3JIEKTPOIUTHUECKON
aucconuanuu. CUiIbHbIE U
cra0Oble 3JIEKTPOJIUTHI.

bu6mmoreka [IOK

26

DNeKTpOoIUTHUYECKAst
JIACCOITAAINS KHCIIOT,
OCHOBaHHUM U COJICH.

bu6mmoreka [IOK

27

28

Juccomuanus

BO/JIb1. BOJTIOpOIHBINATIOKA3ATENb.
Cpensl BOJHBIX PaCTBOPOB
AJIEKTPOJIUTOB

PeaKHI/II/II/IOHHOFOO6MCHa

bu6mmoreka [JOK

bu6mmoreka [JOK

29

CBoOICTBa KUCIOT, OCHOBAaHUU
U COJIEH B CBETE
Mpe/icTaBIeHH 00
BJIEKTPOIUTUYECKON
JUCCOITAIIUU

bu6mmorexa [IOK




30

31

32

33

34

35

36

[TpakTuyeckas pabora No2
Pemenne skcriepuMeHTaNbHBIX
3a/1a4 1o TemMe
"DneKTpoauTHYECKas
nucconuanus"”

I'mpponuscoien

[IpakTrueckas padota Ne3
Pemenue skciepuMeHTAIbHBIX
3aga4 no teme " I'maponus
coJjieit"

Brruuciienust Macchl IpoIyKTa
peaKIMu 1o U3BECTHON Macce
OJTHOT'O U3 MCXOHBIX BEIICCTB,
B3SITOTO B BHJIE PACTBOPA,
COJIEpPIKAIIETO ONPEACTICHHYIO
KOHIIEHTPAIIUIO PACTBOPCHHOTO
BHEIECTBA

KonrtpomnbHast padora Ne2 o
TeMe " DIEKTPOIUTHYECKAs
aucconuanys. XuMHYeCKUe
peakuuu B pactBopax”

OO01mas xapakTepucThKa
XAMUYECKHX djieMeHToB VI
TPYMIIBI TIABHOM
noarpynnsi(I"agoreHoB)
XUMHUYECKHE CBOMCTBA

raJoreHoB. XUMHUYECKHE
CBONCTBA XJIOpa,

bubmuoreka [JOK

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuorexa [JOK




37

XiopoBogopo. CoystHassKUCIIO
Ta.

bubmuoreka [JOK

38

[Ipaktuyeckas padora Ne4 o
teme "l[lonydyenue consiHon
KHUCJIOTHI, H3y4YEeHHUE €€
CBOMCTB"

bubmuoreka [JOK

39

Baxxueiiniie coequHeHU
XJIOpa ¥ UX HAXOXJICHUE B
npupoje. Beraucienus no
YpaBHEHHUSM XUMHYECKUX
peaKkuuii, €ciii OJUH U3
peareHToB J1aH B U30BITKE

bu6mmoreka [IOK

40

Bbruncnenus no ypaBHeHUsIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEarcHTOB JlaH B
M30BITKE

bu6mmoreka [IOK

41

42

43

44

OOm1ast xapakTepUCTHKA
aneMeHToB VI rpynmsl riiaBHON
MOJITPYTITIBI

Crpoenue u cBoiicTBa
IIPOCTOT'O BEILECTBA CEPHI.
ANIoTpOmHBIEMO U PUKAIIUNCE
pHI

CepoBonopoJi, CTpOEHHE,
¢buznyeckue 1 XUMHUECKUE
CBOMCTBA

Oxcun cepri(1V) .Cepuucras
KHCJIOTa U €€ COJIU

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuorexa [JOK

bu6mmoreka [IOK




45

Oxcup cepoi( VI)/ Cepaas
KHCJIOTA U €€ COJIH

bubmuoreka [JOK

46

Brrunciienne maccbl MpoayKTa
pEaKUUH 10 U3BECTHOMN
MaccoBOM( 00BEMHOIN)
nomu(%) ero BeIXoAa OT
TEOPETUYECKU BO3MOXKHOTO

bubmuoreka [JOK

47

48

49

OOm1ast xapaKTepUCTHKA
XHUMHYECKHX DJIEMEHTOB V
TPYIIIBI TJJABHOM NOATPYIIIIBI

A3oT, pacpocTpaHEeHHE B
npupojie, Gu3nIecKue u
XUMHUYECKUE CBOUCTBA

AMMuak, ero ¢puznyueckue u
XUMHYECKHUE CBOICTBA.

bubmuoreka [JOK

bubmuorexa [JOK

bubmuorexa [JOK

50

51

Conu ammonus. Berancnenue
MAacCHhI TTPOIYKTA PEAKIIUH TI0
U3BECTHOM
MaccoBoi(00beMHOM) momu(%)
€ro BBIX0J1a OT TEOPETHUECKH
BO3MOXKHOTO

[IpakTuueckas pabora Ne5 o

teme "l[lonyyenne ammuaka,
M3y4YEeHUE ero cBOMcTB"

bu6mmoreka [IOK

bu6mmorexa [IOK

52

Oxcuaet azota(l, 11, 1, 1V, V)

bu6mmorexa [IOK

53

A30THCTas KHUCJIOTA U €€ COJIU

bu6mmoreka [IOK




54

A30THAsT KUCIIOTA.
[IpombInIIeHHOE MTOTyYeHHE
a30THOU KHUCIIOTBI

bubmuoreka [JOK

55

Hurpatel. Xumuueckoe
3arps3HEHUE OKPYKAIOLIEH
Cpelbl COCIMHEHMMU a30Ta

bubmuoreka [JOK

56

docdop u erocoeuHeHUs

bu6mmoreka [IOK

57

OOm1ast xapaKTEepUCTHKA
XAMUYECKHX dJIeMeHTOB |V
IPYIIIBI TJIaBHON

MOATPYIIBL YTIEPO, €ro
AJUTOTPOITHBIE MOTU(PUKALINH U
CBOMCTBa

bu6mmoreka [IOK

58

Oxkcubl yriaepojaa, ux
(bu3nIecKre 1 XUMHUYCCKHE
CBOWCTBA. DKOJIOTHYECCKHE
pOOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (1V)

bu6mmoreka [IOK

59

[IpakTuueckas pabora Ne6 o
teme "[lomydyenue okcuaa

yraepoaa (1V)

bu6mmorexa [IOK

60

YronbpHas KUCIOTa U €€ COJIU

bu6mmoreka [IOK

61

[lepBoHayanbHbIe TOHATHUS 00
OpPraHNYECKHX BEHIECTBAX KaK
0 COEUHEHUX yIiepoaa

bu6mmorexa [IOK

62

[IpupoiHBIE NICTOYHUKHT
YTIEBONOPOAOB U UX POIIb B

bu6mmoreka [IOK




OBITY ¥ IPOMBIIICHHOCTH

63

64

Kpemnnii, ero ¢puznueckue u
XMMHYECKHUE CBOMCTBA

Oxcun kpemuus(1V),
KpPEMHHEBAsE KUCIIOTa, COJTH
KPEMHHUEBOM KHUCIOTHI

bu6mmoreka [IOK

bu6mmoreka [IOK

65

[TpakTuyeckas padora Ne7
Pemenue skciepuMeHTAIbHBIX
3a7ad4 1o reMme "BaxHeiimune
HEMETaJIJIBI M UX COCIUHCHUA"

bubmuoreka [JOK

66

Brruucnenust maccel (00bema
H.y.) IPOJIYKTa pPEaKIHH 110
naHHoU macce ( 00bemy)
MCXOJIHOTO BEIECTBA,
COJICPIKAIIETO OTPEICICHHYIO
MacCOBYIO JIOJIIO IIPUMECEH

bu6mmoreka [IOK

67

KonTponsnas padora Ne3 no
TeMe " BaxkuenIme HeMeTauIbl
U uX coequHeHus"

bu6mmorexa [IOK

68

OO6mras XxapakTepucTruKa
XAMHUYECKHX DJIEMEHTOB -
METAJIJIOB Ha OCHOBAHHUM UX
nonokeHus B [ICXD
J.1.Menneneera

bu6mmorexa [IOK

69

70

"MeTannsl TIIaBHOU U
MOOOYHOM MOATPYIIIT
Merannudueckas CBSI3b U
MeTaJlIndecKast

bu6mmorexa [IOK

bu6nmoreka [JOK




KpUCTaJlJIn4YecKast
pemeTka.3aBUCUMOCTh
(bu3N4YeCKUX CBOMCTB METAJIOB
OT CTPOEHUS KPUCTAIIIIOB

71

OO0LMEXUMUYECKUECBOIICTBAM
eTaAJIJIOB

bubmuoreka [JOK

72

73

74

OO6mwme crmocoOb! MOTyYeHUS
METaJIJIOB, METAJLTyPTHsl.
CruiaBbl

9J'IeKTp0J'IH3 pacilyiaBOB U
PacTBOpPOB coJIe KaK OJHH H3
cIoco0oB MMOJIYYCHU
METaJlJIOB

Brraucnenus 1o YpaBHCHUAM

3JIEKTPOJIM3a PacIljIaBOB U
pacTBOpOB

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

75

76

IlousTue o KOpPpO3NHUMETAILIIOB

Mertaubl TJIaBHBIX IIOATPYIII.
Il{emouHbIe METAILIBI

bu6mmorexa [IOK

bu6mmoreka [JOK

77

Haxoxnenue B mpupoze.
CBoiicTBA IIETOYHBIX
MeTauioB. OKCUabl U
TUAPOKCUJIBI HATPUS U KaJus

bu6mmoreka [IOK

78

Illenoyno3eMenbHBIEMETATIIbI

bu6mmorexa [IOK

79

Baxneimue coeTmHEeHN
KaJIbITHS,
CBOKCTBA,IIPUMEHEHNE

bu6mmorexa [IOK




80

JKecTKOCTh BOABI U CIIOCOOEI €€
yCTpaHEeHUs

bubmuoreka [JOK

81

82

83

AnromuHHNA. AMQOTEpHBIE
CBOWCTBA OKCHJIA U
THIPOKCH/IA ATFOMUHHUSL.
OO61mas xapakTepucTHKa
METAJIJIOB MOOOYHBIX MOATPYIII
Mens u cepebpo.
[IpencraBienre 0 aMMHAYHBIX
KOMIUIEKcax cepedpa U MeIu.

bubmuoreka [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

84

[unk. AMdoTepHbIe CBOICTBA
OKCHJIa ¥ THIPOKCH/IA IIHKA.

bu6mmoreka [IOK

85

86

87

Kene3o.Okcuapl, ruIpOKCUIbI
u conu xkene3a(ll) u xenesa
)

[TpakTuueckas pabora Ne 8
Pemrenue skciepuMeHTaIbHBIX
3ama4 o temMe "BakHelmme
METAJUTBI U UX coeqruHeHus"
KonTponbHas padora Ne4 mo
TeMe " BaxkHeHIe MeTaibl |
HX coeTMHeHns"

bubmuoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

88

be3onacHoe ncrnone3oBanne
BEIIECTB U XUMHYECKHX
peakiuii B ObITY

bu6mmoreka [IOK

89

HoBele maTepuaisl u
texHosnoruu.l Ipuanymnsr "
3€JIEHOU XUMHH"

bu6mmorexa [IOK




90

91

92

93

94

95

96

XuMus 1 310pOBbE

XUMUYeCKOe 3arpsi3HeHue
okpyxatoient cpenbl.IlonsTue
0 MpeAeIbHO JOIMYCTUMON
koHnentpanuu BemecTs(I1/1K)
DKOJIOrH4ecKHe MPoOIeMbl
,CBSI3aHHBIE C COCTUHEHUSIMU
yriepoja, a3oTa,

CepBI, TSHKENBIX METAIIIOB.
Ponsxumuu B
PELIEHUNIKOIOTMYECKUXTTPOOIT
eM

[Tepuoanueckuii 3aKOH U
MepuonIecKas CucTemMa
XHUMHYECKHUX 3JIIEMEHTOB B
CBETE TEOPUU CTPOCHHS aTOMA.

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKUX
JJIEMEHTOB U UX COCAMHEHUN B
MIEPUOJIAX U Tpymnax

CrpoeHnue BeniecTsa B TREpAOM
,KUJIKOM M ra3000pa3HOM
COCTOSIHMU. BB XUMHYECKOM
CBSI3M.

Knaccudukamnms xumMuaecknx

peaxunﬁ 110 pa3jInYHbIM
IIpHU3HaKaM

bubmuoreka [JOK

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmorexa [IOK




97 [Ipaktuyeckas padora Ne 9 o 1 bubmumoreka [IOK
Teme "XuMuueckue peakiun"
98 | Pe3epBHBIHYPOK 1 bubmorexa [IOK
99  PesepBHBIAYPOK 1 bubnnoreka IIOK
100  PesepBHBIAYPOK 1 bubmorexa [IOK
101  Pe3sepBHBIHYPOK 1 bubnunorexa LIOK
102  Pe3sepBHBIHYPOK 1 bubnunorexa LIOK
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kinacc/ Kysznernosa H.E., Tutoa U.M., I'apa H.H., AxuronepHoe
obmectBo «M3narenscTBO «IIpocBemieHne»
» Xumus, 9 knacc/ ,Kysnenora H.E., Tutora .M., I'apa H.H. Axunonepnoe

obmectBo «M3aarenbecTBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

PaGouas tetpans. 8, 9 kinaccel. ABTopsl: 'apa H.H., AxmetoB M.A.

- Terpaab st mpakTUdecKux padoT. 8, 9 kinaccel. ABTopsl: ['apa H.H., 3yeBa
M.B.

- 3amayHuk no xumud. 8, 9 xkiaccel. ABTopel: Ky3nenosa H.E., JleBkun A.H.
- Metonuueckoe nocodue. 8, 9 knaccel. ABTophl: AxmetoB M.A., I'apa H.H.

- [Iporpammer B kommiekte ¢ CD. 8-11 kmaccwl. ABTopsr: Kysnemnosa H.E.,

I'apa H.H.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HUHTEPHET

https://orgchem.ru/

http://physchem.chimfak.sfedu.ru/Source/Files/sketch.pdf
https://melscience.com/US-en/

https://www.alto-lab.ru/
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