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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO oOIero oOpasoBaHus (yriryOJEHHBIN
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 LETbI0 OKa3aHUsT METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOe PEMETHOE COIeP)KaHne, €T0 CTPYKTYPY 110
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHoOcTe oOywaromuxcsi. B mnporpaMmme 10 XHMHHM — YYUTHIBAKOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOydYaroIIUXCs, Ha NPOAOKEHHE OOY4YeHHs Ha YpPOBHE CPEIHETrO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHs TI00aTbHBIX MPOOIEM YCTONYHMBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydyawIIuxcsi, HX oOmel u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIENIOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €IMHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIrlOM B
(bOopMHPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

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

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CHCTEMbI TIEPBOHAYAIBHBIX MOHSATUH XHUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOTr0 moaxoja k e€ mizydeHuto. ColiepaHU€ CKJIAQJbIBACTCS W3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHUE M 00JIACTU MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPUS.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTHYECKas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



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

VYriyOn€HHOe  M3ydeHUuE XUMHUM  CIOCOOCTBYET  peali3aluu  3ajaady
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOIOJIKEHUS 00pa30BaHUs U JalbHEUIIEH TPYAOBOU IESITENHHOCTH.

[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 OJIHOIO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METoJaM TIO3HaHMSI TMPU M3YyYEHUM BEIIECTB W XMMHUYECKUX pEeakUui,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH 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 HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

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

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oOmmelH  (QYHKIIMOHAILHOW ©  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHX 3HAHUN B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénnoe n3yuenue yueOHOTO mpeaMera « XuMus» otBoauTcs mo 102
yaca B 8 1 9 kiaccax (3 gyaca B HECIIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue W XUMHUYECKHE CBOMCTBA BEIIECTB. ATpEratHaie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciieHue. [IpencraBienuss 0 HaydyHOM MO3HAHWUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXPAaHEHUsI MacChl BEILIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, PA3I0KEHNUS,
3aMmernenusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHUSIM.

OKCIEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtayyioB. HaOmromenne Qusmueckux (IIaBl€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuyectBoM | Mmonbs. HaOmrogeHume W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau () npum
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
CocO0OB  pa3feneHuss cmeced (C  NOMOILIBI0 MarHuTa, (PUIBTpOBAHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B JabopaTopuu U MpoMbIluieHHOCTH. [TonsTre o
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
JK30- U 3HJIOTEpMHUYECKUE peakiuu. TormBo. Vcnonp3oBaHnue yris U MeTaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »memeHT W mpocTtoe BemecTtBo. HaxoxkaeHnue Bomoponaa B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyenust. [lonsitue o kuciorax u cossix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpllieHHbIE M HEHACBIIIEHHbIE PacTBOPBL. PacTBOPHMMOCTH BELIECTB B BOJIE.
@dakTopbl, BIUAIONIME HAa PACTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
MHIUKaTopax. KpyroBopoT BoAbl B NPHUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHas HOMEHKIATypa OKCUAOB. TpuBuanbHbBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCHIAX — OCHOBAHUAX M KUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanma kucnor. MexayHapoaHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpPo/Jie, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTAaMU U COJISIMH) M CHOCOOBI mojiydeHus. HepacTBopuMble OCHOBaHHMSI, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eneTnueckas CBA3b MEXAY KIIACCAMU HEOPTaHUYECKUX COCIMHEHU.

DKCNEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

KOJIMYECTBEHHOE ONPENIEIIEHUE COIEPKaHUS KUCIOPOAa B BO3AYXE;

NoJIy4yeHue, coOrpaHue, pacrio3HaBaHUE U U3yUYE€HHE CBOMCTB KUCIOPOa;

HAOIOJICHUE B3aUMOJICHCTBUSL BEIIECTB C KHUCIOPOJOM U  YCJIOBHH
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

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

B3aMMOJIcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
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;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

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

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

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

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

Crpoenne aToMoB. XuMHueckasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (CeMencTBax) CXOJHBIX AJEMEHTOB: LIEIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepuonnueckass cucremMa xumuudeckux dnaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. V1. MenneneeBay. [lepuonast u rpymmsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBIL. DJNEKTPOHHAsE OpOUTab. DJHEPreTHYECKHE YPOBHU U TMOTYyPOBHU
atoma: S-, p-, d-opOuramu. DNEKTpOHHBIE KOH(MUTYPALMH W SJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia M rPpymIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 10 JHEPTETHUYECKMM YPOBHSM, IOAYPOBHAM H
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproanueckol CHCTEMBlI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W mnpaktuku. [[. V. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPUIATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopMyibl BemiecTB. KaTuoHBI n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUSX.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCNEpUMEHTAIIBHOE N3YUECHHUE BELIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

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

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUI (TOPEHUE, PEAKIIMU PA3JIOKEHUS, COSIUHEHU ).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATHM, TaK ¥ NIOHATUHN, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHUE (TIpOIlecC), HayuHbIN (axT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NPUPOIbI, (PHUINUYECKUE SBJICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



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

buonorus: 6uocdepa, GoTocuHTE3, MPOLIECCH 0OMEHA BEIIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

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

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenne aromoB. CBoWCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTh
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKUCIEHUS W BAJEHTHOCTh. llpencrtaBienue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpPJAOM, KUIKOM U Ta3000pa3HOM
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 KpUCTALTHYECKUX PEIIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHMS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanuss XUMUYECKUX pPEaKIuid MO pa3IMuHbIM MpU3HaKaM (10 YHCITy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONW TEPMOJAMHAMUKH. ODHEPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3(PeKT XUMUUECKOW peakIuu. IK30- U IHIOTEPMHUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH JEHCTBYIOIIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHAYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcCloBUS CMENICHUS
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCANTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaxTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajlaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOoJuThl. KaTHOoHBI, aHMOHBI. MeXaHu3M JHCCOLMALMU BELIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peaklii Ha HOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. 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 (XJIOPUAA HATPUs);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKA NPOTEKAHMS PEaKLMMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTaKMyca, METHIIOpawxka u (perondranenHa) ajis
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

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

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pEelIeHHE OKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm: «OKuCIUTEeNbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpPOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka HemeTaioB. (OCOOEHHOCTHM CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
MpUMEHEHUE. JlelicTBHE XJopa H XJOPOBOJOPOAA HA OPraHM3M YEJIOBEKa.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKUE PeaKIny, JIeKAIIe B OCHOBE MPOMBIIIIEHHOTO CIOCc00a MoTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabput-, cynbGua- U cyiabdar-annoHsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U TMOJy4YCHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHast peakuus Ha woHbl aMMoHMs. Okcuabl asora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
CBOMCcTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHH(PHUYECKHe),
IpUMEHEHUE. XUMUYECKUE PEaKIUH, JIeKAIIUe B OCHOBE IOIY4YEHHs] a30THOM
KHUCIIOTHI B TIPOMBITIUIEHHOCTH. HuTpatsl 1 HUTpuTHl. KauecTBEeHHBIE peakIuu Ha
HUTpAaT- ¥ HUTPUT-AaHUOHBL. XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAIOUIeH Cpeisl
COCIMHEHHUSIMH a30Ta (KUCJIOTHBIC JOXKIW, 3arps3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
docdop), ¢puznueckue U XMMHUECKHE CBOMCTBA (B3aMMOJAEWCTBHE C METaJUIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, nosyueHue. Kauecrsennas peakuus Ha (ocdar-uonsl. [Ipeacrasnenus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopot yriepoaa B mpupoje.
Oxcuppl yriepoaa, ux (pu3nueckue U XMMUYECKHUe CBOMCTBA, NEHCTBUE HA KUBbIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcuaoMm yriepona (IV). VYronbHas Kuciora u ee COJU, HUX
dusznyeckue U XMMHYECKHE CBOWCTBA, MOJydeHHE U npuMmeHeHue. KapOoHatsl,
rHApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.



[lepBoHa"aIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, alETHIECH), 3TAHOJI, TJIMIEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oeykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajioreHaMu), MOJy4YeHUe U MPUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro MCIOIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMHUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

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

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEakiuid Ha CyabPua-, cyinbPuT- U cyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOupaHue, paclio3HaBaHUE M HU3YYCHUE CBOMCTB aMMHAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€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;



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

MoJIy4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKHCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

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

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux anemeHToB /. 1. MenneneeBa u ctpoenust aroMoB. Meraiel A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPIrusl. DJIEKTPOJIU3 PacCIlJIaBOB U PACTBOPOB COJIEH KaK OJIMH U3
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 MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nonoxeHue B llepuognueckon cucreme XMMHYECKUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U KanblMs. Baxseillne coequHEHWs KanbLus U Marus (OKCUI, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aroma, HaxoXAEeHUE B Ipupone. Pusndeckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxkenne B llepuomnueckon cucreme XumMuyeckux anemeHtoB  [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHJIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XUMHUYECKHMX CBOMCTBAX MPOCTHIX BELIECTB
(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, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHbIE peaklliy HAa KATUOHBI LIMHKA.

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
du3nyecKkre 1 XMMAYECKUE CBOMCTBA Kelle3a, TpUuMeHeHne. buonornueckas posib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). Uyryn u cranp — cruiaBbl xene3a. [[pou3BoACTBO yyryHa U CTalH.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PEIIETKH;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCJIOT, UCCJIEA0BAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

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

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

U3YYEHUE MPOLIECCOB IOIYYEHUS TUAPOKCUIOB JKEE3a, UX XUMHUYECKUX
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 CBOMCTB THIPOKCHUJIA ATIOMHHHUS, 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
BCIIIECTBA M MaTepHalibl, 00JIaCTH WX MPUMEHEHHs. be3omacHoe HCIoIb30BaHUE
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. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIUHEHUHN sl (YHKIIMOHUPOBAHUS
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 XxumMuu B pelIeHnr 3KOJIOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIOTHOTO JOX/Is, U3yYCHHE €T0 BO3ACHCTBUS HA MaTEPHUAIIBI.

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

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B IEPUOJIaX U TPyMIIaXx.

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

Kimaccubukanys XUMHUECKUX peakIuid 10 pa3IMYHbIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. [ maponms coseit. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



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

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-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,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOIHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEH W TBEpAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0To CBETa B CIIEKT.

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

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO, BOJIHBIE PECYPCHI, IUIAHETA 3E€MJIA.

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



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 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
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAJUIUOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUI0, MOHMMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, TMPOSIBJIEHWE KOMMYHUKATUBHOW KYJIbTYphl 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 TMPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCJEACTBUM
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOT'O MO3HAHUS JJI1 Pa3BUTHUS KaXKJIOr0 YeIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HABaTelIbHAs MOTHBAllUSI W UWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH W3HW, OTBETCTBEHHOIO OTHOUIEHUSI K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYyAIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

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

pa3BuUTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh MPUMEHSTHh 3HAHUS, MOJTy4yaeMble
MpU U3YYEHUU XUMHH, Uil PELIECHUS 3aJlad, CBS3aHHBIX C OKPYXKAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYacCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXMIPEIMETHBIX) MOHSATUM, OTPaKaroIIuX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU Y4YEOHBIMU JACUCTBUSIMHU (I1O3HABATEIIbLHBIMH,
KOMMYHUKATUBHBIMU, PEeryJISSTUBHBIMH ),BAXKHBIMHU TUTSt MIOBBIIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMITETECHITHH, aTaKkxe POEKTHO-MCCIIEI0BATEIBCKOM IESITeTbHOCTH
00y4arolUXCcsaB Kypce XUMUHU;

CIIOCOOHOCTh WX HCIHOJB30BaTh B y4eOHOMH, MO3HABATEIBHOM M COIMAIBHON
TPaKTHUKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWH: PACKPHIBATh CMBICI XUMHUYCCKUX TOHITHH (BBIACISATHh UX CYIICCTBEHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICJICTBEHHBIC CBS3M MEXKIy OOBEKTaMH H3Y4YEHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TMPOIECCE MO3HAHUS MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XUMHUYECKON pEaKIMu — MPHU PEIICHUU Y4eOHBIX 3a7ady; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

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

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 CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u (QopMynupoBaTh MpoOJIEMYy, OMPEAENsATh IIeJib U 3aJadd, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3YyJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(GOpMAIUU (HAyIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpMaIIMIO, 3HAYUMYIO JJIs pelIeHds y4eOHOH 3agaud; yMEHHsS NPUMEHATH
pa3auuHble METOAbl M (OpPMYJIUpPOBaTH 3alpoChl MpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CUCTEMBI; CAMOCTOSITEBHO BBIOMPATh ONTUMAIIBHYIO (DOpMY MpEeACTaBICHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTUYeCKHe) 3HAKU U CUMBOJIBI, (popMyIbl, abOpeBHaTypbl, HOMEHKIATYPY,
UCIIONB30BaTh M IPeoOpa3oBbIBaThb  3HAKOBO-CHMBOJIMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYYEHHBIC PE3yJIbTaThl MO3HABATEIBLHOM NESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(MIIM) TUCKYCCUU 3a7]aBaTh BOMPOCKHI IO 00CYK/1aeMOM TeME U BBICKA3bIBaTh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITh CBOIO POJib, pACHpENesaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOonee NOAXOMAIIUNA C YYETOM CAMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; AHAJIM3UPOBATh PE3YJbTAaThl: COOTHOCUTh CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepkKaTeIbHOe
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30oBaTeIbHBIX TPACKTOPU, B TOM YHUCIIE UCIIOJIb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajJbHee OCBOMTH MarepHall, OBJIAJAETh PacIIUPEHHBIM
KpPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BEICOKOI'O YPOBHS CII0KHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
IOJIyYEHUIO HOBOTO 3HAHMS, €ro HWHTEpPIpEeTaluy, MpPeoO0pa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

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

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



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHUYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIM CIIOM aromMa, 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
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUN;

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 ONPEAEICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHSI MAcChl BEIIECTB, IMOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTaIpoO U €T0 CIEACTBUN, IPEACTABICHAN O HAYYHBIX METOAAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCIIEIOBAHUSI BELIECTB U U3YUCHUSI XUMUUYECKUX PEAKIINIA;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX JJIEMEHTOB OT UX NOJIOKEeHUA B [leproanueckoi cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Mansie mepuoab» U «O0JbIINe
EepUOAbDY;

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 YUCIIO0 AIEKTPOHOB U PACIPEIEICHUE UX IO DJIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUYECKUE peakuu (10 YUCIY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BELIECTB, 1O
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, 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 MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

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

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl 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, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
IPUYUHHO-CICICTBEHHBIX CBSI3€ — s W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKkli, eCTECTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

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

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMU, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3nsi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUSI CO 3HAHUSAMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
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 HEOPraHMYECKHX
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, AaHWOH, OJJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYEeCKasi peakiys, TEIIoBou 3(eKT peakiuu, MOJb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUU, OKHUCIHUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHHUS, KPUCTAUIMYECKUE pPEIIeTKH (MpUMHUTHBHAs KyOuueckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
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, METANTMYECKOW) B HEOPTaHWMYECKUX COCIMHEHUSX, 3aps]l HMOHA MO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

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

OMHUCHIBATH W XapakTepuzoBaTh Tabmuunyro Qopmy Ilepuogudeckoi
CUCTEMBl XMUMHMYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB [0 SHEPreTUYEeCKUM YPOBHSIM, MOJAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

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

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

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
CTEMICHEW OKMCIICHUS XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

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

COCTABJISITh YPABHEHHUSI: DIIEKTPOIUTHYECKON TUCCOLMALUN KUCIIOT, HIeI0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/bl 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 MMHU CJIOKHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdhopa (Ill, V), cepsr (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 (KUCIOPOACOAEpKAIINe KHUCIOTHl XJIOpa, a30THCTast, OOpHas, yKCyCHas
KHUCTIOTHI U uX coiu, ranorenuasl kpemuus (IV) u docdopa (Il u V), oxcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHW3MbI, MPUMECHEHHUE B PA3JIMUHBIX 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-, OpOMUI-, MOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
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 BEILECTB 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
pocTenITyro (hopMyITy BEIEeCTBA MO MAaCCOBBIM HJIA MOJIBHBIM 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;

coOmomaTh mpaBwia  Oe3omacHoW — paboTel B jabopatopuu  TpH
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  YIJIEKMCIOIO Tra3a) W PpEUICHUIo
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (AHAIU3 |
CHUHTE3, CpaBHCHHE, O0O0OOIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIUPOBAHUE, SKCIEPUMEHT (PEaIbHbIM U MBICJIECHHBIN );



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 MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSATEeIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSMU, KAK 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
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBJICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB U (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paszgea 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusg — BakHas 00/1acTh
€CTECTBO3HAHUS U
1.1 . 3 2
MPAKTUYECKOU IeSITEILHOCTH
yeJoBeKa
BemecTBa 1 xuMu4deckue
1.2 27 1
peakiuu
Htoro no paznemny 30
Pa3nen 2.BaxHeiimme npeacTaBuTe/ i1 HEOPraHMYECKUX BelECTB
21 Bo3zayx. [lonstue o razax. 16 1 1
' Kucnopon. Oxkcuast
Bonopoa. Ilonstue o kucnorax
2.2 8 1
M COMIAX
Bona. PactBopsl. Ilousrtue 06
2.3 P 9 1 1
OCHOBaHHUSIX
OCHOBHBIE KJIaCChI
2.4 . 18 1 1
HEOPTraHWYECKUX COCTMHCHUI
Hroro no pazneny 51

Pa3nen 3.11epuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumuueckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHne aToMoB.




Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U
31 Ilepronnueckas cucrema 11
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XumMu4eckas CBS3b.
3.2 OKHUCIIUTEIBHO- 10
BOCCTAHOBUTEJIbHBIC PEAKIIUN
Htoro no pazneny 21
OBUIEE KOJIMYECTBO YACOB I10 102
[TPOIT'PAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgen 1.BemecTBO U XUMHYECKasi peakIus
11 [ToBTrOpenue u yriy0OiaeHne 3HaHHA O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMe}C)HOCTI/I MPOTEKAHUS 10 1 1
XUMHYECKHUX PEaKIUii
13 DNEeKTpOIUTHYECKAs JUCCOLHALINS. 12 1 5
XUMUYECKUE pPeaklui B pacTBOpax
Hroro mo pazueny 30
Pa3znen 2.HemeTaJuibl M X COeIMHEHUSA
51 OO61mas XxapakTepUCTHKA XUMUYECKUX 7 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Wroro no pazneny 42




Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

3.1 OO01111e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 15 2
Wroro no pazueny 25
Pa3znen 4.Xumus u okpyxamomas cpeaa
41 BemecTBa 1 Matepuaisl B )KU3HU YEJIOBEKA. 5
' OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Htoro no paznemny 5
Pasznea 5.00001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUMA 5 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 11




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 [Ipenmer xumuu. Poias XuMuu B KU3HU 1
' 4eJI0BEKa
[ToHsiTHE O TEOPETUYECKUX METOAX
2. MO3HAHUS B €CTECTBEHHBIX HayKaXx. 1
HcTouyHnky XUMHYECKOI HHpOpMau
[IpakTuueckas padora Ne 1 o reme
3 "IIpaBuia paboTHI B 1a00paTOPUU U MIPHUEMBI 1 1
' oOpareHus ¢ 1abopaTopHbIM
obopynoBanuem"
4, YucTele BelecTBa U CMECH 1
[TpakTuyeckas padora Ne 2 o Teme
5. "Paznenenue cmeceit (Ha mpuMepe OUYUCTKH 1 1
MOBapeHHOM comn)"
6. ATOMBI U MOJIEKYJIBI
XUMUYECKUE AIIEMEHTHI
8. [IpocTblie U ClIOXKHBIE BEIIECTBA
9 BemectBa MoJieKyIsIpHOTO U 1
' HEMOJICKYJIIPHOTO CTPOCHHS
10 Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB 1
" XUMHUYECKHUX DIIEMEHTOB
11. 3aK0H OCTOSIHCTBA COCTaBa BEIIECTB 1




OnpeneﬂeHHe BaJICHTHOCTHU aTOMOB II0

12. dbopmynaM OMHAPHBIX COCTUHEHHM

13 OTtHocuTenbHAsE aTOMHAs Macca.
" OrHOCHUTEIbHAS MOJIEKYIISpHAs Macca

14 MaccoBas 1011 XUMHYECKOTO 3JIEMEHTA B
' COeIMHEHU U

15 Brprunciienuss MaccoBOil JOJIM XUMUYECKOTO
' 3JIeMeHTa 1o (popmyIie coeIMHEeHUS

16 Haxoxxnenne npocreiiniei popmyItbt
' BEILIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB

17. KonnuectBo BemecTsa. Moib

18 B3anmocBs3b KOIMYECTBA, MACCHI U YUCIIA
' CTPYKTYPHBIX €IMHUI] BEIIECTBA

19. MounsipHast Macca CMECH BEIIECTB

20 MonbHas A0JI1 XUMUYECKOTO 3JIEMEHTA B
" CcOeIMHEHMH

21 Haxoxnaenue npocreiimieid popMyIibt
' BEILIECTBA 10 MOJIBHBIM JIOJISIM 3JIEMEHTOB

22 XUMHYECKUE ABIEHUA. XUMUYECKas peaKius
" W e€ npu3HaKu

23. 3aKOH COXpaHEHMsI MacChl BELLIECTB

24 ATOMHO-MoOJIEeKysipHas Teopust. Ku3Hb u
" gesrensHOCTH M. B. JloMoHOCOBa

25. XHUMHUUYECKUE YPAaBHEHUS

26. THUITbI XUMHYECKUX pEaKIHil

27 Pacuérpl N0 XuMHUYECKUM YpaBHEHUSIM

KOJIMYECTBA U MACChI UCXOAHBIX BEIICCTB UJIN




MIPOJIYKTOB PEaKLIUU

Brraucnenus no YpaBHCHHAM XUMHYSCKOHN
PCaKkMu: KOJINYCCTBa BCUICCTBA, MACChI 11O

28 M3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
peareHToB WK IPOAYKTOB PEAKIINU
29. O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
30 KonTtponsnas padora Ne 1 o teme
' "BemectBa u XuMru4yecKkue peakiuu"
31. Bo3ayx — cmecsk ra3os. [lonstue o razax.
32. 3akoH ABoraapo. MoispHbIid 00bEM ra3oB
Boruncnenus o0bpEMa, KOJIMUECTBa BEIIECTBA
33. rasa 1o U3BECTHOMY €T0 KOJIUYECTBY
BElIECTBa, 00BEMY
34. OTHOCuUTENbHAs IIIOTHOCTh T'a30B
BrprunciieHuss OTHOCUTEIBHON MOJIEKYIISIPHOM
35. MaccChl ra3a 1o U3BECTHOM OTHOCUTEIIbHOU
IUIOTHOCTH
36 Boruncnenus 005EMOB ra3oB 0 ypaBHEHUIO
" XMMHYECKOH peaKiuu
3. Kucnopos — 3JIeMEHT M IPOCTOE BEILIECTBO
38. Oxkcupl
39 Crioco0bI mostyueHus KUCI0poa B
" 11abopaTOpMU M MIPOMBIILIEHHOCTH
[IpakTuueckas padora Ne 3 o reme
40. "Tlony4yenue u coOupaHue KUCIopo/a,
U3Y4EHHUE €r0 CBOWCTB"
41. Kpyrosoport kucinopoja B mpupoje




42.

O30H — aJIOTPOMHAS MOJU(PHUKAIIHSA
KHCIIOpOJa

43.

44,

45.

46.

TemnoBoit 3 PeKT XUMUIECKON peaKIlum,
TEPMOXUMHUYECKHE YPABHEHUS, DK30- U
SHIOTEPMUYECKUE PEaAKIINH

Tomnupo. Ucnons3oBanue yrisl 1 ME€TaHa B
Ka4yeCTBC TOIIJIMBA. 3an5[3HCHI/IC BO3ayXa.

Bbruncnenus no ypaBHEHUSIM XUMUYECKOM
peaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMa,
MAaccChl IO U3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce peareHTOB WK
MPOJYKTOB PEAKIINU

KonTponbnas padorta Ne 2 o reme "Bo3ayx.
Kucnopona. Oxcuasr"

47.

48.

Bomopoa — 37eMeHT U IPOCTOE BEIIECTBO

Crioco0bI ostyueHust BOA0poia B
71a0opaToOpUu U MPOMBILIUIEHHOCTH

49.

[IpakTuueckas padbora Ne 4 o Teme
"I[Tonyuenue u cobupanue BOI0OpoOaa,
U3Y4EHHUE €r0 CBOWUCTB"

50.

51.

52.

Hcnons3oBanne BOIOPO/Ia B KAUECTBE
TOIJINBA

ITousTue o xucmorax u coisax. CocrtaB
KHUCJIOT U cojeH

Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIIECTBA UIIH 00BEMY

53.

Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO




XAMHYECKOU peaKkuu

Bpruucienus no ypaBHEHUSIM XUMHYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,

54, MACCHI 110 U3BECTHOMY KOJIUYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
IPOJYKTOB PEAKLIUU

55 dusnyeckue ceoiictsa Boanl. Boga B

" mpuponue
56 AHanIu3 ¥ CHHTE3 — METO/Ibl U3yUCHUS
" cocTaBa BOJBI

57. XHUMHUYECKUE CBOMCTBA BOJBI

58. CocraB ocHOBaHUM

59. PactBopsl. PacTBOpHMOCTB BelecTs B BOJIE
HacplleHHble 1 HEHACHIIICHHEIE,

60. KOHLEHTPUPOBAHHBIE U pa30aBIICEHHbIE
pacTBOpHI
[TpakTuyeckas pabora Ne 5 o Teme
"IIpuroToBiaeHNE pacCTBOPOB C ONIPEAEIEHHON

61 MacCOBOH J0JI€H paCTBOPEHHOTO

' BeniecTBa.[I[purorosienue pacTBOpoB ¢
ONpeNeNEHHON MOJIIPHOM KOHIIEHTpALMEn
pacTBop&HHOrO BemecTra'

62 Ponb pacTBOpOB B IpUpOAE U KU3HU

' yesoBeka. KpyroBopor Bojbl B Ipupoe
63. O0001IeHne 1 cucTEMaTU3aINS 3HAHUI
64 KonTtponbhas padora Ne 3 o teme

" "Bomopox. Boga. Pacteopsl. OcHoBanus"
65. Oxcuapl: cocTaB, Ki1accupuKaIms,




TPUBHUAJIBHBIC HA3BAHUA

[TonydyeHnune u XuMHYECKHE CBOMCTBA

66. 1
OKCHJIOB
67 [TonsiTvie 0 TUAPOKCUIAX — OCHOBAHUSAX U 1
' KHCJIOPOJCOAEPKAIUX KUCIOTaxX
68. ®Pu3nyecKue 1 XUMUYECKUE CBOMCTBA KUCIIOT 1
69. [Tomy4yeHnue Kkucmot 1
70. Knaccudukanus ocHoBaHUH 1
71. [I&noum, UX CBOWCTBA U CIIOCOOBI MOTYYCHHUS 1
29 HepactBoprumble ocHOBaHUS, UX CBOMCTBA U 1
' CHoCOOBI MOJTYyYEHUS
[onsarue 06 aM(pOTEPHBIX THAPOKCUIAX:
73. XAMHYECKHE CBOMCTBA U MOJIyYEHHUE. 1
[IprMeHeHne Ba)KHEUIINX OCHOBAHUI
24 Counu: coctaB, kiaccupukanus, 1
| TpUBHAJIbHbIE HA3BAHUS
75 PuznyecKkue 1 XMMUYECKHE CBOMCTBA COJIEH. 1
" Tlonyuenue coneit
76 ['enernueckas cBsA3b MEXIY KilaccaMH 1
" HEOPraHMYECKMX COEIMHEHHI
[Tpaktuyeckas padora Ne 6. Pemenue
77 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
' «OCHOBHBIE KJIaCChl HEOPTraHUYECKHUX
COECTUHEHUI)
Boruncnenus no ypaBHEHUSIM XUMHUYECKOM
78 pEaKIMU: KOJIMYECTBA BEIIECTBa, 00bEMA, 1

MAacChl 110 U3BECTHOMY KOJIMUECTBY
BEIleCTBa, 00BEMY, Macce peareHTOB WIIH




MIPOJIYKTOB PEaKLIUU

Bprumncienns Macchl MPOAYKTa PEeaKIuu 110
U3BECTHOU Macce OJHOr0 U3 UCXOTHBIX

79. BELIECTB, B3ATOIO B BUJIE pacTBOPA,
COJIEpIKalIEero ONpeIeIEHHYI0 MaCCOBYIO
JIOJIKO PACTBOPEHHOIO BEILLECTBA
Kontposbnas padora Ne 4 o teme
80. "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeqrueHuin”
81 [IepBbie NOMBITKU KIACCH(PUKAIUU
' XUMUYECKHUX 3JIEMEHTOB
82 [Tepuoanueckuii 3akoH. OTKpBITHE
' [lepnonnueckoro 3akoHa
83. [Ieproas! u rpynnsl
84. OCHOBHBIE CBEJICHUSI O CTPOEHUU aTOMOB
85 M3oTorbl kKak pa3sHOBUAHOCTH aTOMOB
" | XMMHYECKOTO DJIEMEHTa
86. ONEKTPOHBI
g7 DHEpPreTUYeCKrue ypOBHU U MOAYPOBHU
" aroma; S-, p-, d-opOuTanu
88 DONEeKTPOHHBIE KOH(UTYPAITH U AIEKTPOHHO-
' rpaduueckue GopMyJibl aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS pajnyca
89 aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
' METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB
0 TPYIIAaM U Nepruoaam
90 H3Mmenenue cBOMCTB cCOeIMHECHUN

XUMHYCCKUX 3JICMCHTOB B IICPUOAaX U




rpymnmax

XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10
91. ero noJioxkeHuro B [lepronnueckoit cucreme 1
J.N. Menneneena

92. KoBasieHTHas nosisipHas cBsi3b
93. KoBasienTHas HenossipHas CBA3b
94. HNonnas cBA3b
95 THUIIBI KPUCTANINYECKUX PEIIETOK U UX 1
" XapaKTepHCTUKU
96. CreneHb OKUCIEHUS
97. OKHCIUTENBHO-BOCCTaHOBUTEIIBHBIEC PEAKIINH
08 XHUMHUYECKHUE IEMEHTBl — OKHUCIUTEIN U 1
" BOCCTaHOBHTEIH
CocraBieHre ypaBHEHUIN OKUCIUTENBHO-
99. BOCCTAHOBUTEJIbHBIX PEAKLINA, METOL 1
3JIEKTPOHHOTO OajaHca
Beruncnenus no ypaBHEHUSAM XUMHYECKOU
pEaKIMU: KOJIMYECTBA BEIIECTBa, 00bEMA,
100.  macchl IO U3BECTHOMY KOJIMUECTBY 1

BellecTBa, 00BEMY, MacCe peareHToB WK

MPOJIYKTOB PEaKLUU

Brrunciienus npocrenien MoJIeKyJIIpHOU

101.  ¢opmynsl BelecTBa MO U3BECTHBIM 1
MacCOBBIM JIOJISIM AJIEMEHTOB

102 Kontponbnas pabora Ne 5 mo teme

"Ctpoenune atroma. XUMHUYECKas CBsI3b"

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 102




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nen/m  Tema ypoxka Konrpoannbie IIpakruueckue Aara tupposkie
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI pecypes:
1. CtpoeHue aToMOB 1
ITocnenoBaTenbHOCTD 3aIIOTHEHUS
2. AJIEKTPOHHBIX OpOHUTAJICH aTOMOB MAJIBIX U 1
OO0JIBIIUXTIEPUOIOB
CreneHb OKHUCIIEHUS U BAJIECHTHOCTD
4. Buabl xumuyeckoit cBs3u
OOMeHHBI 1 JOHOPHO-aKIETTOPHBIN
s MeXaHU3M 00pa30BaHMsI KOBAJICHTHON 1
' CBs3H. MEKMOJIEKYIIAPHbIE
B3aUMOJCICTBUSA
THUBI KPUCTAIIINYECKUX PEIIETOK,
6. 0COOEHHOCTH CTPOEHHUS KPUCTAIIIMYECKUX 1
peLIETOK
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIIA
7. KPUCTAJUIMYECKON PEIIETKU U BUJIA 1
XUMHYECKOH CBSI3H
g Knaccuukanus XuMU4ecKux peakiui no 1
' Pa3IMYHbBIM PU3HAKAM
9 OHepreTuka XUMUYECKUX PEAKLINN. 1
' TennoBo# 3 PexT XUMUIECKON peaKInu
1. Brruncnenus no TepMOXUMHUYECKOMY 1

YpaBHEHHUIO PEaKIuu: TEII0BOro ddexra




XUMHUYECKON PEaKIMU MO0 KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY
MIPOpPEarupoBaBLIETO WIH
o0pa30BaBIIErocs BELIECTBA

11.

ITonsiTHE O CKOPOCTH XMMHYECKOU
peaKnyy. 3aKOH JEHCTBYIOIINX MAacC

12.

13.

14.

®aKTOpbl, BIUSIIOIIAE HA CKOPOCTh
XMMHYECKON peaKiuu

[loHsiTHE O XUMHUYECKOM PAaBHOBECHH,
npunnun Jle [llatense. @akTopsl,
BJIMAIOIINE HA COCTOSTHUE XUMUYECKOTO
paBHOBECHS.

OKMCITNTEIIFHO-BOCCTAHOBUTEIbHEIC
peaKuu

15.

CBoiicTBa IPOCTHIX BEIIECTB — METAJIIOB
U HEMETAJUIOB, KUCIIOT U COJIEH — B CBETE
IPEJCTAaBICHUN 00 OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUAX

16.

[IpakTuueckas padora Ne 1. Pemenue
AKCIIEPUMEHTAIIBLHBIX 3a7a4 110 TeMe
«OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaKIum»

17.

18.

KontponsHas padora Ne 1 o teme
«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN»

3J'ICKTpOJ'II/ITBI H HCOJICKTPOJIUTHI

19.
20.

Teopus 27IEKTPOIUTUUECKON TUCCOTHAITTT

QHCKTpOHI/ITI/I‘-ICCKaSI Jucconranusa KuCJaoT,




OCHOBaHUH U COJIEU

21. Peaxiuu nosHoro oomena
CBOICTBA KHCJIOT, OCHOBAHUM H COJICH B

22. CBETE HpeI[CTaBJ'IeHI/Iﬁ 00
BJIEKTPOJIUTUYECKON JUCCOIMALINKI

23. KauecTBeHHBIE peakiy Ha HOHBI
[IpakTrueckas padota Ne 2. Permenue

24. SKCIIEPUMEHTAJILHBIX 3aJ1a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOIUAIINS)

25. I'maponus coneit

26. HoHHbIe ypaBHEHUS TUAPOIN3A COJIEU
[TpakTrueckas padota Ne 3. Permenue

27. SKCIEPUMEHTAIBHBIX 3324 M0 TEME
«I'unponus conei»
Brruucnenust Mmacchel mpoayKTa peakiiuu 1o
M3BECTHOM Macce OJHOTO M3 UCXOIHBIX

28. BEILIECTB, B35ATOTO B BUJIE PACTBOPA,
COJIepKallero onpeaenEéHHYyI0
KOHIIEHTPALIUIO paCTBOPEHHOTO BEIIECTBA
Kontponbnas padota Ne 2 o teme

29. "DIEeKTPOIUTHYECKAS JUCCOLUALIMS.
XHUMHUYECKHE pEeaKuu B pacTBopax"

30. OO01as xapakTepuUCTHKa HEMETANIOB

31. OO01ast xapaKTeprCTUKA TaIOT€HOB

3 XUMHYECKHE CBONCTBA TrajIOreHOB.

' XMMHUUECKUE CBOMCTBA XJI0pa
33. Xnoposogopoa. ConsiHast KUCIIOTa
34. [IpakTuueckas pabora Ne 4 o Teme




"IlosrydeHne COIAHON KUCIOTHI, U3yUYEHUE
e€ cBoiCTB"

Breraucnenus 1o YpaBHCHUAM XUMHNYCCKUX

35. peakuuil, eciii OMH UX PEarcHTOB JaH B
n30bITKE
6 OO6mras xapakTeprucTruka 3J1eMeHTOB VIA-
3 IPYIIIEI
37 CrtpoeHue U CBOWCTBA IPOCTOIO BELIECTBA
' cepbl. AJUIOTPOIHbIE MOIU(UKAIINH CEePbI
38 CepoBonopoi, cTpocHHE, (U3HUECKUC U
' XMMHYECKUE CBOMCTBA
39. Okcuppl cepbl
40. CepHucTast KUCIIOTa U €€ COJH.
41. CepHas KMCJIOTa U €€ COJIU
1 [IpoMbIIIIEHHOE TTOTYYEHUE CEPHOM
' KUCIIOTBI
Haxoxaenue cepbl v €€ CoeTMHEHUH B
43, npupojie. XuMHUYECKOE 3arpsI3HEHHE
OKpY>Karollen cpe/ibl COEUHEHUSIMU CEPbI
Brruncnenus Macchl MpoayKTa Peakiiy 1mo
44, M3BECTHOM MaccoBoii (00béMHOMN) mode (%)
€r0 BBIX0JIa OT TEOPETHIECCKH BO3ZMOKHOTO
Brruucnenus maccoBoit (00bEMHOM) 101IH
45 (%) BBIXOJA MPOYKTA PEAKIIUH I10
' M3BECTHOU Macce (00bEMY) HCXOIHOTO
BEIIECTBA U MPOIYKTa PEaKlun
46 OO1as xapakTepucThKa 3JeMeHTOB VA —

TPYIIIBI




A30T, pacrpocTpaHeHHUE B IPUPOJIE,

4 ¢bu3nyeckrue 1 XuMHUYecKre CBOMCTBA
18 AMMuak, ero (pU3NYecKue U XUMUIECKUE
' cBoiicTBa
49. Conu aMmmMoHUsA
[IpakTuyeckas padora Ne 5 o Teme
50. "IlonyueHne aMmmMuaKka, U3yueHue ero
CBOMCTB"
51. Oxcwuet azota (1, 11, 11, 1V, V)
52. A3otucTtas Kuciaota. A30THas KUCIIOTa
53 [IpomblINIIEHHOE ITOJTYyYE€HHUE a30THOM
' KUCIIOTHI
Hwutpatsl 1 HUTpUTHL. XUMHYECKOE
54. 3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COCIMHEHUSIMU a30Ta
. ®docdop, annorponHbie MOAUPUKALINN
' docdopa
s6 Oxkcunst hocdopa (11, V) u bochopnas
' KHCIIOTa
[ToHsITHE O MUHEPATBHBIX YIOOPEHUSX.
57. 3arpsi3HEHUE MPUPOTHBIX BOJOEMOB
COEIMHEHUSIMU a30Ta U docdopa
cg VYrnepon, ero atoTpOonHbIe MOAUDUKALIUN
' U CBOMCTBA
Oxkcuapl yraeposa, ux GU3ndecKue u
- XUMHUYECKHAE CBOMCTBA. DKOJIOTHIECKUE

npo0JIeMBl, CBS3aHHBIE C OKCUIOM
yriepona (1V)




60.

[TpakTuyeckue padotel Ne 6 o Teme
"[Tonyuenue oxcuna yriaepoaa (1V) u
HU3Yy4YEHHUE €ro CBOMCTB"

61.

62.

63.

VYroapHas KUCIIOTa U €€ coJIn
[TepBoHavabHBIC TOHATHUS 00
OpPraHUYECKUX BEIIECTBAX KaK O
COCIMHECHMSX YTJIepo/ia

[IpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB U
WX pOJIb B OBITY U IPOMBIIIJICHHOCTH

64.

ITousarre 0 OMOTOTHYECKH BaXKHBIX
OpraHn4Y€CKuUX BCHICCTBAX — JKHUpaAX,
0ernKax u yrieBojax

65.

66.

KpemHunii, ero puznueckre 1 XUMUUYECKHE
CBOMCTBA

Oxcun xpemuus (1V), kpemuuenas
KHCIIOTa, CUIIUKATHI

67.

68.

69.

70.

bop. bopHas kucnora

ITpakTuueckas padora Ne7. Pemenune
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHennme HeMeTaJlIbl U UX
COETUHEHUS»

Konrtponsnas padora Ne 3 o Teme
«BaxxHeume HeMeTaJlIbl U UX
COEIUHEHUS .

OO6m1ast XxapakTepruCTUKA XUMUYECKHIX

3JIEMEHTOB — METAJIJIOB HA OCHOBaHUHU UX
nonoxenus B [ICXD JI.1. Menaeneena

71.

Mertannst A- u b-rpynn




72. O01mMe XUMHYECKUE CBOMCTBA METAILIOB
73 OO6mmue crmocoOb! MOTYYEHUS METaJLIOB,
' meTamtyprus. CruiaBbl
74. [ToHsiTHE O KOPPO3UU METAILIIOB
25 Paznuunble TUIIBI BBIYKUCICHUN O
' YpaBHEHUSAM XUMHUUYECKUX PEaKIUi
76. Metaubl A-rpyni. llenounsie MeTamibl
7 Haxoxnaenue B mpupoae. CoiicTBa
' IIEIOYHBIX METAILIOB
78. Oxcuapl ¥ TUIPOKCHUIBI HATPHS U Kalus
79. [lemo4YHO3eMENBbHBIC METAJLITBI
20 Baxxneinmnme coemMHEHUS KaJIbITHS,
' CBOWCTBA, IPUMEHEHHE
81 JKEcTKOCTh BOJBI U CIOCOOEI €€
' yCTPaHEHUs
[IpakTuueckas padbora Ne 8 o Teme
82. "KEcTKoCTL BOABI M METOJEI €€
yCTpaHEeHHs"
83. AntoMuHUH
84 AmMdoTepHbIe CBOICTBA OKCHIA U
' TUAPOKCH/IA ATTFOMUHUS
a5 OO6mas xapakTepycTUKa MeTaioB b-rpynn
' (MOGOYHBIX MOATPYIII)
86. Mens u cepedpo
g7 [IpencraBnenust 00 aMMHAYHBIX
' KOMIUIEKCax cepedpa u Meau
88. uuk




AMpoTepHbIE CBOIICTBA OKCHJIA U

8 TMAPOKCHUIA IUHKA
90. Keneso
91 Oxcupl, THIpOKCU B U conn kene3a (1) u
' xenesa (1)
[Tpaktuyeckas padora Ne 9. Pemenue
92. 9KCIICPUMEHTAJIBHBIX 3a71a4 110 TEMC
«Baknelmme MeTauibl U UX COCIUHECHUS
93 KonTponbnas padora Ne 4 o teme
' «Baxnennme MeTajuibl U UX COSAUHEHUS»
94 be3onacHoe HCIIoIb30BaHKE BELECTB U
' XUMUYECKHUX peaKkiHii B ObITY
XHAMHMUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH
95. cpensl. [IoHATHE O ITPEAEITBHO JOIYCTUMOMN
koHneHtpanuu Bemects (I1/1K)
[Iepnonnueckuit 3akoH u Ilepnonnueckas
96. CHCTEMa XMMHUYECKHUX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aTomMa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
97. XUMHYECKHUX DJIEMEHTOB U UX COeIUHEHUN
B [IEPUOJIAX U TpynIax
CrpoeHue BemecTsa B TBEPIOM, KUIKOM U
98. ra3o00pa3HOM COCTOSHUM. Buibl
XUMUYECKOH CBSA3U
99 Knaccudukanys XuMHYECKUX peakluii 1o
' pa3IYHBIM PU3HAKAM
100 XHWMHYECKHUE PEAKIIMU B PACTBOPAX.

I'upponus conen




CBoilicTBa KMCJIOT, OCHOBAHHI U COJICH B

101. CBETE MPEICTABICHUI 00 1
ANEKTPOJIUTUICCKOM TUCCOIIUAIITT
100, OKHCIIMTEIIbHO-BOCCTAaHOBUTEIIHbHBIC 1
peakiuu. DIEKTPOIU3.
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM TPOT'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKUE TTOHATHS
pacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKHUX IOHSATHI: aToM, MOJIEKyIa,
XUMHUYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJIHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAas Macca,
11 MaccoBas JI0JIsl XUMHUYECKOTO JIEMEHTa B COCAMHEHUH, MOJISIPHBIA 00BEM,
XUMHAYECKast peakius, KiIacCU(UKAIUS PpEeaKuil: peakuu COCTUHEHUS,
pEaKIMy Pa3JIOKEHHS, PEaKIMHU 3aMEIICHHs, PEaKkIuu OOMEHa, SK30- U
DHJIOTEPMHYECKHE pPEaKIWu, TeIoBoH d(hdexkT peakuuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MPOLIEHTHAs! KOHIICHTPAIlHs) B pacTBOPE
12 WITIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX ~XHMHUYECKHX TOHATHH W
' NPUMEHSTH STH MTOHATHUS IPU ONMCAHUH BEIIECTB U MX MPEBPALICHUN
13 UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY ISl COCTaBJIeHHs ()OpMYIT BEIIECTB
' U YpaBHEHHUI XUMUYECKUX PEaKIuil
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOrapo
1.5 OTIpEENATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCUHEHMSIX
16 KJaccu(uUIUpoBaTh XUMHYECKHE peakiuu (0 YUCIy U  COCTaBy
' Y4YaCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)
1.7 BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB
18 BBIUUCIIATH MAacCOBYIO JOJNIO XMMHUYECKOro »JJIeMeHTa 1o ¢opmyse
' COEIMHEHHS,
1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 OPUMEHATh E€CTeCTBEHHOHAYYHbIE€ METO/bl IO3HAHUS — HaOJIIOJICHHE,
' U3MEepeHHe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIN )
2 ITo Teme: «BakHelmue npeacTaBUTETN HEOPIraHUYECKUX BEILIECTBY»
21 pacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKHUX TOHSATUH: OKCHJ, KHCIOTa,
' OCHOBAHHE, COJIb
59 ONpEAENATh IPUHAMISKHOCTh BEUIECTB K ONpPENEIEHHOMY  Kiaccy
' CoeIMHEHHH 1Mo GpopMyIam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHMHUYECKHE CBOICTBa BEILECTB

Pa3IMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC NPUMCPAMH MOJICKYJIAPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUN

2.5

2.6

IIPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTEKAaHHUs XMMHMYECKUX IIPEBpAIlCHU B
Pa3INYHBIX YCIOBUAX

CJIeZIOBaTh IPaBUIIaM I10JIb30BAaHUS XUMUYECKOM MOCY0H U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXke IpaBUjIaM oOOpalleHus C BELIeCTBaMH B
COOTBETCTBUM C UHCTPYKLUMSMU IO  BBINOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYECHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHCIOPOAA), IPUIOTOBIEHHUIO PACTBOPOB C OINPEAEIEHHOU
MacCOBOHM JI0JIEM PacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUUYECKHE SKCIIEPUMEHTHINIO DPACIIO3HABAHUIO PACTBOPOB ILIENOYEH U
KHCJIOT C IIOMOUIbI0 MHIMKATOPOB (JIaKMYC, (peHosiTanenH, METUIOPaHX U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUW peaKIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
snemeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUMY

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHUYCCKUX MMOHSITHI: AP0  aToma,
BHGKTpOHHHﬁ clIon aToMa, aTOMHas Op6I/ITaHB, paanyc atomMa, XUMHUYICCKad
CBA3b, IoJsipHasi u HCIIOJIPpHAA KOBAaJICHTHasdA CBA3b,
QJICKTPOOTPpUIATCIIbHOCTh, HMOHHAsA CBA3b, HOH, KATHOH, AHHWOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHEC 3JICMCHTHI

3.3

ONMMCHIBaTh M XapakTepu3oBaTb TaOnuuHyio ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHMUYECKHUX DJIEMEHTOB: pa3nyaTh [OHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «nobounas noarpymnmna (brpynmna)y, «manbie» u
«OoIpIINEY TEPUOABI

3.4

3.5

3.6

packpeiBaTh  cmblci  llepuogmueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHUE IIEPUOJANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX IEMEHTOB OT UX MOJ0KeHUs B [leproanyeckoi cucreme

COOTHOCHTH 0003HaueHUsl, KOTOopble uMetoTcst B Tabnuue «llepuoanyeckas
cucrteMa XMMHueckux oaeMmeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMU
XapaKTEepUCTUKAaMHU CTPOEHHsI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsa sAApa, oOmiee YuCIIO JIEKTPOHOBHM  PacHpelesieHHe HuX 110
3JIEKTPOHHBIM CJIOSIM)

ONpeaACIAATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

9 KIIACC

OTpeNeNsATh BHUJ XHUMHYECKOW CBs3M (KOBAJIGHTHAasT W  WOHHAsA)B
HEOPraHUYECKUX COCTMHEHUAX



Kon
NpoBepsieMoro
pe3yabTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

IIo Teme: «BCH_[CCTBO " XUMHYCCKad pCakuus»

pacKpbpIBaTh  CMBICII ~ OCHOBHBIX XMMHMYECKUX IOHATHUHA:  pacTBOD,
AIEKTPOIUTHI, HEATNEKTPOIUTHI, JIEKTPOJIUTUUECKAS JUCCOLMALIHS, PEAKIIMU
MOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe paBHOBEcHE, OOpaTHMbIE U
HEOOpaTUMblE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIC PEAKIIHH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIIHNS,
aM(pOTEepHOCTh, XMMHYECKAsl CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTMUECKas),
KpUCTAJUIMYECKas PelIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTL B3aNMOCBA3b OCHOBHBIX XHMHUYCCKUX HOHHTI/II\/'I n
HpI/IMCHﬂTI) OTHU IIOHATUS HpI/I OIIMCAaHUU BCILCCTB U UX HpeBpaHICHI/Iﬁ
COCTAaBJIATh ~ yPaBHEHHS  AJICKTPOJUTUYCCKONW  JHUCCOLMAIMH  KHCIIOT,
HIeJI0YeH U COJICH, NOJHBIC M COKPANIEHHBIC YPAaBHEHHS PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHN
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI0 OajaHca STUX peaKIuit

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkiuu

IIo Temam: «HemeTannbel W HX CcoOeOUHEHHUS» W «MeTamabl U HX
COCIUHCHU A

XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CHEHU(UICCKUE XHUMHUYECKUE
CBOICTBa TMpPOCTHIX U CIOXKHBIX BEIIECTB, IMOATBEP)KIas OIMHCaHUE
npuMepamMu MOJEKYJISIPHBIX W HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKUX PeaKui

2.2

COCTaBJIATb YPAaBHCHUA peaKHHﬁ, MNOATBCPKAAOIINX  CYHICCTBOBAHUC
TCHETUYECKOM CBS3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

2.4

2.5

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHMX TMPEBPALICHU B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIOBaTh MPaBUJIaM I0JIb30BAaHUSI XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBujaaM oOOpalleHus C BellecCTBaMH B
COOTBETCTBUM C HWHCTPYKIMSAMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHUX OIMBITOB O MOJIYYCHHUIO U COOUPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKucIIoro rasa)

MPOBOANTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OpPOMHUI, HOIHI,
kapOoHar, docdar, cuiaMKar, cyiabdaT, THIPOKCUIUOHBI, KATHOHBI
aMMOHHSI, WOHBI M3yYEHHBIX META/UIOB, TNPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTaHHMUYECKHUX BEIIECCTB

ITo Teme: «Xumus 1 OKpyXxarouiasi cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux mnonsatui: I[IJIK Bemectsa;




KOppPO3Hs METAJLIOB

3.2

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIBHON ACSITEIPHOCTH — aHAJIU3 U
CHUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISBIICHUE MPUYUHHO-
CIIEICTBEHHBIX CBS3€H — ISl U3YYCHUS CBOWCTB BEIIECTB M XUMHYCCKHX
peakIuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHUS — HAOIIOJIEHUE,
U3MEpPEHHE, MOJECIUPOBAHNE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Ponb XMMHM B KU3HU 4YeIOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BelecTBa. Gu3nueckue CBONCTBA BEIIECTB. ATrperaTHOe COCTOSIHUE BEILIECTB

Ilousitne o MeTomax Imo3HaHHWs B XuMmuu. Uwuctele BemecTtBa U cMmecu. CIocoObI
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHas aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas 011 XUMHYSCKOro 3JIEMECHTA B COCAUHCHUU

KomuuecTBo BemecTtBa. Moabs. MomsipHast Macca. B3anMoCBsI3b KOJIMUECTBA, MAcChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUYECKUX
COETUHEHUN

Ou3nyeckue U XUMHUYECKHE SBICHHS. XUMHYECKas peakius U e€ Mpu3HaKu. 3aKOH
COXPAaHEHHUS MACChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukarus XuMudeckux
peakuuii (CoOeAMHEeHUS, PA3JI0KEHUSI, 3aMELIIEHUS, 0OMEHa)

1.7

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XHMMHUYECKOW MOCYJIOM, € MNpaBUIIAMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BaHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoieHne Qu3nveckux (MJIaBJIeHHE BOCKA, TasHUE IbJa, pacTHUpaHHe caxapa B
CTYNIKEe, KWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MPOKaIMBaHWE MEIHON MPOBOJIOKH, B3aWMOJEWCTBHE Mella C KHCIOTOHN) sBICHUM,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(pa3noxeHue caxapa, B3aUMOJIEHCTBUE CEPHOW KHUCIOTHI C XJIOPHAOM Oapwus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHum, B3aMMOJEWCTBHE jKelie3a C
pactBopom comu menu(ll), mzyuenune crmocoOoOB paszjeneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW CONM, HAONIOJCHHE M OINMCAaHUE pPE3yIbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencTaBuTeN HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucinopoaa B nmpupojie, Gu3HdecKue U XMMUIECKUE CBOMCTBA (peaKiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHHUs KHCIOpOAa B
naboparopun M TmpoMbllieHHOCTH. KpyroBopor kuciopoga B mnpupoge. O30H —




AJUTOTPOMHAS MOIUPHUKAIHS KUCIOPOAA

2.2

2.3

2.4

TennoBol 3PeKkT XUMUYECKON pPEaKIuU, TEPMOXHMHUUYECKHE YpaBHEHHUsI, dK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIMBO: Yroib W METaH. 3arpsi3HEHUE BO3/yXa,
yCHJICHUE MMAPHUKOBOTO 3 dekTa, pa3pylieHrne 030HOBOTO CIIOS

Bomopon — snmemeHT m mpocTtoe BemecTBo. HaxokaeHue Boaopoaa B IPHUPOJIE,
(hU3UYECKre U XMMHUYECKHNE CBOMCTBA, TPUMEHEHNE, CIIOCOOBI moyueHus. Kucaorsl u
colit

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®usnueckue cBoicTBa BoAbl. Boga xak pactBopurens. PactBopbl. HacwllieHHBIE M
HEHACBIICHHBIE PAacTBOpPHlL. PacTBOpuMOCTh BemecTs B Boje. MaccoBas noust
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA BOAbl. OcHOBaHusA. Poiib pacTBOpOB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopoT BOJbl B INpuUpOAE. 3arpsi3HEHUE
IIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcunoB. @u3nueckue 1 XUMUYECKHAE CBOMCTBA OKCHUIO0B. [lomydeHue
OKCHJI0B

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukanuss xucnor. Homenkmarypa kucnor. @Dusnyeckue Hu
XUMHUYECKHe cBoicTBa KuciaoT. Pgan axktuBHoctu MetauioB H.H. bekerosa.
[Tonyyenue kucnot

Comu. Homenknarypa coseli. @Du3ndeckMe M XUMHYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI SKCIIEPUMEHT: KA4eCTBEHHOE OMNpEENICHNE COJEpKaHUS KUCIOPOJa B
BO3lyXe, MOJy4YeHHe, COOMpaHHe, PaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHNe B3aWMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpalieHus: roperns (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U OMHCAHUE
UX CBOWCTB, IMOJIydeHHE, COOMpaHKe, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3aumojencTBue Boaopona ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOJIB30BaHNUE BUIEOMATEPHAIIOB), HAOI0IeHHE 00pa3IloB BEUIECTB KOJIUYECTBOM |
MOIlb, HUCCIEJOBaHHE OCOOEHHOCTEW pacTBOPEHHS BEHIECTB C  Pa3IUYHOMN
PacTBOPUMOCTBIO, TMPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccOBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJbl[ieM) (BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPHAIIOB), ONPEIEICHUE PAaCTBOPOB
KHCIOT H WIeJoYe ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEIOBaHUE 0O0pa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKpPACKH
WHIMKATOPOB B PAcTBOpaxX KHUCIOT W MICNIOYeH, M3ydeHUE B3aWMOJCUCTBUS OKCHIA
menu(ll) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METaUIaMH, pEeaKIul
HEHTpaTU3allii, TOJIyYeHUE HEPaCTBOPUMBIX OCHOBAHWM, BBITECHCHHE OJIHOTO



MeTaJula JPYyruM U3 PacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TEeMe
«BaxHeime KJ1acchl HEOPraHUYECKUX COCAUHEHUI

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH u Ilepuonnueckas cuctema XMMU4ECKUX 3ieMeHToB [[.1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENbHbIE METalIbl, IaJOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHUIBl |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepuommueckasi cucrema XuUMUYecKux sieMeHtoB J[.U.
MenpneneeBa. Koporkomepuoanas u jaiuHHonepuonaHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux dnemeHTtoB .M. MengeneeBa. Ilepuoasl u  Tpymnmbl.
Du3NUeCKuil CMBICI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIHI 2JIEMEHTA

Ctpoenne atomoB. CoctaB aTroMHbIX siaep. M3orombl. OnektpoHsl. CTpoeHHE
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XMMHYECKUX 3JIeMeHTOB [leproandeckoit
cucrembl JI.MI. MengaeneeBa. XapaKTepUCTHKAa XHUMHYECKOrO JJIEMEHTa II0 €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKHX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUNIMYECKUX CBOWCTB MO TPYIINaM M NEpHoJaM. JHAUCHHUE
[lepuonnueckoro 3akoHa u Ilepmonnueckoil cUCTEMbl XUMUYECKUX HJIEMEHTOB IS
pa3BuTus Hayku U npakTuku. .M. MenaeneeB — yu€Hblil U IpaKJaHUH

Xumuueckasi  cBa3b.  KoBasieHTHas  (mosisipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHCIUTEIHLHOBOCCTAHOBUTEILHEIC pPCaKkum. Hpoueccr,l
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEIO0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKINN
(ropeHue, peakliuy pa3iokKeHHs], COeIMHEHNUS )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepmoamyeckas cucremMa xumudeckux syemeHtoB JI.M.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XAMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KAJIUS, KLU U UX COCIUHEHUH B
COOTBETCTBUU C TMOJIOKEHHEM 3JIEMEHTOB B IlepHoanUecKoil CUCTEME U CTPOCHUEM

HUX aTOMOB

CTpOCHI/Ie BEIIIECTBA: BUALI XHUMUYECKOH CBSI3U. THIIBI KPpUCTATINICCKUX peIJ_IéTOK,



1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM pEIIETKM W BHJIA
xumuueckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MeXIyHapoJHas ¥ TpUBHAJIbHASA). XUMHUECKUE CBOMCTBA BEILECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccupukanuss XMMUYECKUX PEAKIMU IO PAa3TUYHBIM TNpU3HAKaM (10 YHCITy H
COCTaBY yYacCTBYIOIIMX B PEAKLUU BELIECTB, MO TEIJIOBOMY 3P QEKTY, 10 N3MEHEHHIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKlUu, TePMOXUMUYECKUE yYpaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW peaKIK1

[Tonsatue 00 OOpaTUMBIX M HEOOPATUMBIX XHMHYECKHUX peakuusax. Ilonstue o
TOMOTE€HHBIX M TETEPOTEHHBIX peaknusx. lloHsATHEe O XUMHYECKOM pPaBHOBECHH.
@dakTopsl, BIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUH |  IIOJIOKCHUE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHCKTpOHHBIﬁ OajlaHC OKHUCIHUTEIHHO-
BOCCTAHOBUTEIbHOM  peakumu.  CocTaBieHWE  YpaBHEHUM  OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Karvonsl, aHMOHBI. MeXaHHM3M AMCCOLMALMM BEIIECTB C Pa3jIM4YHBIMM BHUIAMHU
xumuueckor cBsi3u. CreneHp auccouuanuu. CunbHble U ciaaOble 3JIEKTPOJIUTHI.
Peakuuu noHHOro oomeHa. Y ciaoBus IpOTEKaHUs peakliMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBeTE€ MpEJACTaBIECHUN 00 »3IEKTpONUTHYECKOW nucconuanuu. KadecTBeHHbIE
peakuuu Ha HoHBL. [loHATHE O rMApOIN3E conen

1.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE C MOJICISIMUA KPUCTALTHYECKUX PEHIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aiamasza), CI0KHBIX
BEIIECTB (XJIOpHAa HATPHs); HMCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoOIlecca JAUCCOLHUAIMM KUCIIOT, IeJoue u cojel (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB); IPOBEJACHHE OIBITOB, HIUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKaHUsl PeaKiuii HOHHOro oOMeHa (0Opa3oBaHME OcajiKa, BbIIEIEHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEIILHBIX pEAKIUil (TOpeHHe, pPEaKIHH PA3JIOKEHHsI, COCIHMHEHUS),
pacro3HaBaHHEe HEOPraHMYECKHX BELIECTB C MOMOIIBI0 KaueCTBEHHBIX PEaKIUil Ha
MOHBI; pellIeHHE HKCIIEPUMEHTANIBHBIX 33124

2.1

2.2

Hemeramie! 1 ux COCINMHCHUA

OO0mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE
crerieHd okucineHus. CTpoeHHe W (QU3UUECKUE CBOICTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTaJulaMH, HeMeTaulaMH, uienoyamu). XiopoBogopoa. ConsHas KUCIOTa,
XUMHYECKHE CBOMCTBA, OJIy4eHUE, TpUMEHEHUE. JleiicTBrE XJ10pa U XJI0pOBOIOPOIA
Ha OpraHu3M 4esoBeKa. BaxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

O6mas xapaktepuctuka 31eMeHToB VIA-rpymnmbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,



XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(GUKALMUA KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCI0Ta,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHToB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHUs. A30T, paclpoCTpaHEeHHE B NpUpPOAe, PU3NIECKUe
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoe. AMMHAK, ero (pU3HUECKUe U
XMMHUYECKHE CBOMCTBA, MosydyeHue U npuMeHenue. Coau aMMOHMs, UX (pU3NYecKue U
XUMHUYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuys Ha HMOHBI aMMOHMUSL.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNsl Kiacca KHUCIOT M crneuuduyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMs B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XUMHUYEecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu (Gochopa, GUIHMYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u docdopHas kucinora, GusnUecKkue U XUMUUYECKUE
cBOiicTBa, monydeHue. lcnomp3oBanue ¢ocdaroB B KauecTBE MHUHEPATbHBIX
ynoopeHuit

O6mas xapaktepuctuka 3meMeHToB IVA-rpymnmbel. OcoO€HHOCTH CTPOECHUS aTOMOB,
XapaKTepHBIE CTEMEeHU OKUCICHHS. YTIEpoA, aUIOTPOIHble MOAU(DUKAIINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKHE U XHUMHUYECKHE CBOMCTBa. AICOpOLHMS.
KpyroBoport yrinepozaa B npupoae. OKCHabl yriiepojia, ux QU3ndeckue 1 XuMUYeCcKue
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TIOJIYYCHHE W TPUMEHEHUE.
DKOJIOTHYECKHEe TMpoOJieMbl, CBsi3aHHBIE C okcuaoM yriepoxa(lV); rumotesa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIA 2P (deKT. YToibHas KUCIOTa U e
comu, WX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, TOIYy4YeHHE W TIPUMEHEHHE.
KauecTBeHHast peakiuss Ha KapOoHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavanbHbIe TOHSTHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctaB u xumudeckoe cTpoeHue. [loHsTre o OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBoIax — U UX POJIH B KU3HU 4YelloBeka. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue m XHMHUYECKHE CBOWCTBA, MOJIYYEHHE U IPHUMEHEHUE.
Coenunenus kpeMHus B mpupojie. O6mue npeacrasieHus o0 okcuae kpemuus(1V) u
KpeMHHEeBOM kucnote. CHIMKAThl, HMX HCHOJb30BaHHE B OBITY, MEIHIIMHE,



IIPOMBILUICHHOCTH. BaXHeHIIMe CTPOUTEIBHBIE MaTepHalbl: KEpamMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eToH. [IpobGnembr  ©Ge30mMacHOTO  MCIOJIB30BAHUSA
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3y4eHHE 00pa3l0B HEOPTaHUUECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TPOBEACHHE KAYEeCTBEHHBIX pEAKIWid Ha XJIOPHI-UOHBI U
HAOJIO/ICHUE TPU3HAKOB HMX MPOTEKAHWs; OMBITHI, OTpaKarolme (usndeckue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIIb30BAHHE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIIOJeHUE Mpolecca OOyriIuBaHUS caxapa IMOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCIOTBHI; HM3YyYEHHE  XMMHUYECKHUX  CBOMCTB
pa30aBIeHHOIN CEepHOIl KHCIOTHI, MPOBEIEHNE KaYeCTBEHHOW PEakluu Ha Cyibdar-
MOH U HaONIOJCHHME MpHU3HAKa €€ MPOTEKAaHWs;, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3lamMu a30THbIX M (ochopHBIX YIOOpEeHHii; MONyueHue,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYEHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklUui Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE NMPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMM PACTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIIEM W
YCTPOMCTBOM TPOTHBOTa3a; IOJy4YeHHE, COOMpaHHe, pAclO3HAaBaHHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KayeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHHE MPU3HAKOB MX MPOTEKAHUS;, O3HAKOMJICHHE C MPOTYKIIHEH
CHWJIMKAaTHOW MPOMBINIICHHOCTH; PpEUICHHE SKCIePUMEHTANBHBIX 3a/ad IO TeMe
«Baxknelme HeMeTalIbl U UX COSAUHEHUS)

3.1

3.2

3.3

3.4

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHMUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHuss aromoB. CTpoeHue MeTamioB. Meramindeckas CBsI3b M MeTaJIMUECKast
KpUCTAJIIMYECKasl peIIETKA. DIEKTPOXUMUUECKUN Psii HAllPsLDKEHUH METalJIoB

dusnueckue U XUMHUECKHEe CcBoiicTBa MeramaoB. OOmmMe crnocoObl MOTydeHUs
MeTauioB. IIoHsATHE O KOpPpPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHNN, OpOH3a) U UX MPUMEHEHHUE B OBbITY
Y TIPOMBILIUIEHHOCTH

HlenquLIe MCTAJJIbI. IIOJIOXKCHHC B Hepno;mqecxoﬁ CUCTEME XUMHYCCKHX
9JICMCHTOB I[I/I MGHJICJ'ICCBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha NpuMepe HaATpud U KaJ'II/ISI). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie MICIT0OYHBIX METAJIJIOB M UX COG}II/IHGHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
HaxOoXxJeHue B npupoje. PU3n4ecKue U XMMUYECKUE CBOMCTBA MAarHus M KaJbLHUs.
Baxneiimue coenuHeHus Kanblus (OKCHA, THAPOKCUA, coin). JKECTKOCTh BOJBI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

AnmoMunauii: onoxkenue B Ilepuoanueckoil cucremMe XxumMudeckux sneMmentoB J[.M.
MeneneeBa; CTpo€HUE aTOMa; HaxOXKJIeHUe B pupoje. Pu3nueckue U XuMUYECKUE
CBOICTBa amoMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux synemeHtoB JI.U.
MenneneeBa; cTpoeHHEe aToMa; HaxoXKAeHue B npupoze. Ou3ndyeckue 1 XUMUYECKHE
cBorcTBa xene3a. Oxcuel, ruapokcuasl u conu xene3a(ll) u xxenesa(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(U3NYECKUMU CBOWCTBAMM; M3y4EHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIOJIb30BaHUE BHIEOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJIEHCTBUS OKCHIA KaJIbIIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOM BOJIbI; TIpOIlECCa TOPEHHS jKejie3a B KHUCIOpone (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAaHNs KaYECTBEHHbBIX peaKIuil
Ha MOHBI (MarHus, KaJblys, allOMUHMs, nuHKa, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BMJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHAA ATIOMHHHMA M THJIPOKCHAA IIMHKA; pEIICHUe
9KCHEPUMEHTAIbHBIX 3aj1ay 10 TeMe «BaxxHel1re MeTaulbl U UX COSUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

HoBsle MaTepuansl U TEXHOJIOTHU. BemecTsa 1 MaTepuainsl B MOBCEIHEBHON KU3HU
4yeJoBeKa. XMMHs U 3J0pOBbe. be3onacHoe MCIOIb30BaHUE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBast moMoILb TPU XUMUYECKHUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaroUleH
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJIOPOJIOB (yrojib, HPUPOJHBIA ra3, He(pTh), NPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIAaBbI
METAaJUIOB, TOJUMEPHBIE MaTepHaJIbl)



IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrapienue:

11

O TI03HABAEMOCTH  SBJIGHUH NPUPOJbI, IOHUMAHME OOBEKTHBHOMN
3HAYUMOCTH OCHOB XMMHYECKOM HAyKM Kak o00JIacTU COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIIed KyJbTypbl U  IPAKTHYECKOHN
JESITEIbHOCTH YeJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeECTa XMMUU CPEIU IPYIUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJAaX IIO3HAHMS, B TOM YHCIIE JKCICPUMEHTAIBHBIX U
TEOPETHUECKUX METOJIaX MCCIIECIOBAHUS BEIICCTB U U3YyUEHUS XUMHUUYECKHUX
peaKkIuii; yMEeHHE UCII0JIb30BAaTh MOJCIIHU JIsl OOBSICHEHUSI CTPOEHUSI aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHAILHON ACSITENFHOCTH, CBS3aHHBIX C XUMHUEH U
COBpPCMCHHBIMHA TEXHOJIOI'UsAMU, OCHOBAaHHBIMHA Ha JOCTUXKCHUAX
XUMHYECKOHU HAayKH, 4YTO IIO3BOJIUT O6y‘-IaIOHII/IMC$I paccMaTpuBaTbh XUMHIO
Kak cdepy cBoed Oyaymiell mpodecCHOHaATbHON ACSITEILHOCTH U CHENaTh
OCO3HaHHBIN BBHIOOP XUMHHU KakK MPOGHUILHOrO MpeaMeTa MpU Mepexoe Ha
YPOBEHb CPEIHEro o0ero oopa3oBaHusI

2.1

BianeHne cucreMod XMMHYECKHMX 3HAHWKW U YMEHHE NPUMEHITh CUCTEMY
XUMUYECKHUX 3HAHMM, KOTOpasi BKJIFOYAET:

BAKHENIINE XUMUYECKHUE TTOHATHS: XUMUYECKHUM DIIEMEHT, aTOM, MOJIEKYJIA,
BEILECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJAHASA U HEOIHOPOJHAsS
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJIApHAas MAaccChl, KOJIMYECTBO
BEIIECTBa, MOJb, MOJISIpHash Macca, MOJSPHBIH OO0BEM, OKCHJ, KHCIOTa,
OCHOBaHHE, COJb (CpeaHssi), XUMUYECKasl PEaKlusi, PEaKIui COCTUHEHHS,
peaKIu pasioKeHUs, PEaKlUU 3aMEIEHUs, PEaKIMu OOMEHa, TEIIOBOM
s deKT peakiuu, SK30- U IHIOTEPMUUECKHE PEAKINH, PACTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MacCcoBasl 10JIs U NPOLIEHTHAsS
KOHIIEHTpaLlMsl BEUIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIM CIIOU
aToMa, aTOMHas opOuTagh, paguyc aroMma, BaJlEHTHOCTb, CTENEHb
OKHCIJICHUSI, XUMHUYECKasi CBs3b, SJIEKTPOOTPULATEIBHOCTh, MOJISIpHAS |
HETIOJIIPHAsT KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, METAJJIMYECKAs CBSA3b,
KpUCTaJuTM4ecKass  pemeéTka  (aTOMHas, HWOHHAs,  METaJUTHYecKas,
MOJICKYJIIpHAsi), HWOH, KaTUOH, AaHHWOH, DJIEKTPOJMT W HEDJIESKTPOJIHT,
DJIEKTPOJIUTUYECKAS] ~ JTUCCOIMAIMsS,  pPEaKIMd  HOHHOTO  OOMEHa,
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND "
BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHUE, JJIEKTPOIIU3, XUMUUECKOE



paBHOBECHE, 0OpaTUMbIE U HEOOpATUMBIC PEAKIIUU, CKOPOCTh XUMUYECKOU
peakuuu, karanuzatop, [1JIK, koppo3ust meTaioB, CIIaBbl

2.2

2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHS  MAaccChl,
nepuoanuyeckui 3akoH .M. MeHnneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOPUH XHAMUH: ATOMHO-MOJIEKYIISIpHAs Teopus, TEOpHsI
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI

BJ'Ia,I[GHI/IC OCHOBaMH XUMHUUECKOM I'PaAaMOTHOCTH, BKJ'IIO‘I&IOI.HGFI:

3.1

YMEHME IPaBUWJIBHO HMCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MHUHEpAJIbHBIE YHAOOpPEHHs, METaJUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU MPUPOJHBIX UCTOYHHKOB YIIIEBOAOPOAOB (YIJisi, IPUPOIHOTO
raza, HepTu) B OBITY, CEIBCKOM XO3AHCTBE, HAa MPOU3BOACTBE U MOHUMaHUE
3HAYEeHUs JKUPOB, OEJIKOB, YIJIEBOJOB JJISI OpraHM3Ma YEJIOBEKAa; YMEHUE
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XUMUYECKUX IPOLIECCOB HA OPraHU3M
YEJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHUE HHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUAMU JIPYTHX yIEOHBIX
IIPEAMETOB

3.3

3.4

HaJIMYME OMNbITa pabOThl C Pa3IMYHBIMHM HMCTOYHHKAMHM HH(OpPMAIMU IO
XUMUM  (HayyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(bOpMaI_[I/IIO O BCIICCTBAxX, HX
MNPEBpAlICHUAX U IPAKTUYCCKOM IMPUMCEHCHUHU U YMCHUC HCIIOJIB30BATH eé
JJIA pCHICHUA y‘Ie6HO'HO3HaBaTCJ'IBHbIX 3aJa4

Bnanenue ocHoBaMH MOHSATUHHOIO ammapaTa ¥ CHMBOJIMYECKOTO f3bIKa
XUMHHU JUISL COCTaBJIeHUs! (OpMYJ HEOPraHMYECKUX BEIECTB, ypaBHEHUM
XUMHUYECKHX peakluil; ocHoBaMHu xumuueckoil HomeHkinatypsl (IUPAC u
TPUBUAJILHOMN )

YMeHne o0bsCHATD CBSI3b MOJIO0KEHUS deMenTa B [lepuoanueckoii cucreme
C YHUCIOBBIMH XapAaKTEPUCTUKAMH CTPOECHUS AaTOMOB XUMHUYECKUX
JJIEeMEHTOB (COocTaB M 3apsii  siapa, OOIIee YUCIO DJIEKTPOHOB),
pacrpeneseHueM DJJIEKTPOHOB IO DHEPreTUYECKUMM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOIOB, KA U KaJbLUs

IIpencraBinenue O NEPUOIUYECKON 3aBUCHUMOCTH CBOWCTB XUMHYECKHX
JMEMEHTOB (paJlyc aToma, dSIEKTPOOTPULIATENHHOCTh), MPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepronuueckoii cucreme (B
MajblX MEPUOAAX M TJaBHBIX MOJArPYNIAX) M AIEKTPOHHOIO CTPOEHUS
aToMma

YMmenue knaccuuuupoBarh:

7.1
7.2

XUMHUYCCKUEC 3JICMCHTHI

HCOPTaHNUYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIInn




YMeHue Onpeaciarh:

8.1 BaJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUT KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSIX
8.3 XapakTep Cpeibl B BOJHBIX PacTBOpPaxX BEHIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCITUTEh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBarh (U3NYECKUe U XUMHUECKHE CBOMCTBA!
MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpadur, ammas, KpeMHUH,
9.1 asort, (ocdop, cepa, XJ0p, HATPHUM, KAJTUHA, MarHUW, KaJbIUH, aTFOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PacTBOPOB (BOJAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJIOPOJ, OKCHIBI W THUIPOKCHABI MeTayioB |—IIA
9.2 rpym, amromunns, meau (1), nunka, sxenesa (11 u 1), okcuaer yriepona (11
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TuCTas, a30THas, (QocdopHas, yroiapHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MPOTHO3UPOBATh U XapaKTepPU30BaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa U CTPOCHHMS, MPUMEHEHHE BEIIECTB B 3aBHUCUMOCTH OT HUX
' CBOICTB, BO3MOXHOCTb TMPOTEKAHHUSI XUMHUYECKHX TMpEBpallleHuid B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC U MOHHBIC YPaBHEHUS PEaKIU, B TOM
qHcIe!
10.1 peakuuii ”OHHOTO OOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WUTIOCTPUPYIOIINX XHUMHWYECKHE CBOWCTBA W3YYCHHBIX KIIACCOB (TPyII)
' HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Yy HUMH
11 YMeHue BBIYHUCISTE (MPOBOJUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MACCOBYIO
' JIOJTF0 XMMHYECKOTO 2JIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSIM XMUMHUYECKUX PEaKIUi U HaXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM 1 MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO T[IO3HaHUs (HAOIIOACHHE, H3MEpEHue,
121 OKCIIEPUMEHT, MOJEIMPOBAHUE) TMPH H3YYCHUU BEIIECTB M XHUMHUYECKUX
' SBIICHUH; yMeHHEe chHOpMYIHpOBaTh MPOOJIEMY W MPEIJIOKHUTh IYyTH e&
perreHus
12.2 Oe30macHOl pabOThl ¢ XUMUYECKHUMH BEIIECTBAMH, XUMUYECKOU MOCYI0M 1

1a0opaTOpHBIM 000pyI0BaHUEM



12.3

13

npaBuJiaMyd 0€30MacHOTO OOpaIeHHs] C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MOBCE/IHEBHOM JKM3HU, TMpaBWIaMHM T[OBEJCHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKAalolled NpUPOIHOM Cpelpl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACHMCTBUS HA >KUBBIE OPTaHU3MbI ONPECIEHHBIX BEUIECTB,
CI0CcOO0B YMEHbIIICHUS U MPEJOTBPAIICHUS UX BPEIHOIO BO3ICHCTBUS

Hannuue MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA HW OCYHICCTBJIICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3y4eHHE W ONHCaHHE (PU3MYECKHX CBOWMCTB BEIIECTB; O3HAKOMIIEHHE C
(U3NUECKUMU M XMUMHUYECKHMHU SIBICHUSMH; OMBITHI, HIUTIOCTPHUPYIOLIHE
IPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

U3Yy4eHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

MOJIY4YCHHUEC KHCJIOpPOJa U HU3YUYCHUC €To CBOﬁCTB; IMOJIY4CHHUEC BOAOpPOOAA U
HU3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIJTICKHUCIIOTO TI'a3a U U3YUCHHUC €TI0
CBOI>'ICTB; MOJIY4YCHHNEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJICHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJe
PacTBOPEHHOIO BEWIECTBA

NPUMEHEHUE HHIUKATOPOB (JJaKkMyca, METHJIOpaHka U (QeHoadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0Yeh

HCCJICIOBAaHNUE U OIMCAaHHE CBOMCTB HCOPTraHUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; MU3YUCHHUC B3aUMOJCHCTBUS KUCIOT C METalllaMH, OKCHIaMH
MCTAJJIOB, PAaCTBOPUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIY4YCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OJHOIo MCETallia
ApyruM H3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOMCTB
TUAPOKCUI0B aIFOMHUHUA 1 HUHKA

pCHICHUC JOKCIICPUMCHTAJIIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIACChI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-IeCKaSI JAUCCOLIM AU,
«BakHele HeMeTaJlIbl U UX COCAUHCHU, «BaxkHelnme MeTaibl 1 uX
COCOUHCHUA

XUMHUYECKHE HKCIEPUMEHTHI, WJUIIOCTPUPYIOIIME NPU3HAKU TPOTEKAHUS
peaknuii HOHHOro OOMEHa; KaueCTBEHHbIE pPEeaKMy Ha NMPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJOPHUI-, OpPOMHI-, HOAUM-, Cylbdat-, pocdart-,
KapOOHAaT-, CHJIMKAaT-aHUOHBI, TUIPOKCHI-UOHBI, KaTHOHBI aMMOHUS,
MarHusi, Kajibllus, adlOMUHUS, kene3a (2+) u »keneza (3+), meau (2+),
IIUHKA

YMmenune:

141

NPEJCTaBIsATh  pe3yiabTaTbl  dKCIIEpUMEHTa B (opMme  BBIBOJIOB,
JOKAa3aTeNbCTB, TIpadukoB ¥ TaOMMI M  BBIABIATH SMIUPHUECKHE
3aKOHOMEPHOCTH

14.2

YCTAQHABJIMBATh CBS3M MEXKJY peaJbHO HAOMI0JaeMbIMH XUMHUYECKUMHU
ABJIEHUSIMU W TpOLIECCaMH, MPOUCXOASIIMMU B MakKpo- M MHKPOMHDPE,
OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Kox
1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBHL. CHUMBOJIBI XHUMHYECKHUX J3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

Xumudaeckas (bOpMy.]'Ia. BanenTtHoCcTh aTOMOB XHMHUYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHTENLHAS aTOMHasa Mmacca.

OTHOCHUTENLHAS MOJICKYJIsIpHast Macca. MaccoBass 7071 XHMMHUYECKOTO DJIEMEHTA B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Moabs. Momnspaas wmacca. Monsipabiii  00EM  ra3oB.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChbl BECIICCTB. XuMHYecKHe YpaBHCHHA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOCHI/Ie aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuogmyeckas cucremMa XMMHYECKUX diemeHToB J[.M.
Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB I1€pHO/Ia ¥ TPYIIIHI JIEMEHTA

2.2

2.3

Crpoenue atomoB. CocraB aToMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUUECKHUX A1eMeHTOB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B H3MEHEHMM CBONCTB XHMHUYECKHX 3JEMEHTOB IEPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAJUINIECKUX U HEMETAUTMYECKUX CBOWCTB) M UX COCIWHEHHH B COOTBETCTBHH C

IMOJIOKCHHUEM 3JIEMCHTOB B HepHOJIPI‘ICCKOfI CUCTEMC U CTPOCHUCM UX AaTOMOB

Crpoenue BemecTsa

3.1

Xumudeckass  cBs3b.  KoBasieHTHas — (mojsipHass W HEMOJIApHAsi)  CBSI3b.
DIIEeKTPOOTPULIATETHLHOCTh XUMHUECKUX AJIeMeHTOB. MloHHast CBs3b. MeTaimnyeckas
CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOW PEMIETKN U BUJIa XUMUYECKOM CBS3H

Baxueiiiine NpEACTABUTCIIM HCOPraHUYCCKHUX  BCIICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeIUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HecoIeo0pa3yrolue;
OCHOBaHMH (LIENOYN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpKAIUe



1 OECKHCIIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHMUX M KUCIBIX)

duszndyeckrue W XMMHYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-HEMCTAJIOB: BOJOPOJA,

42 XJIOpa, KHCIOPOa, cephl, a30ta, Gpocdopa, yriepoaa, KpeMHHUS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BELIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJldsg, MarHusg W KajdbUus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METalJIOB
44 @u3znyeckue M XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COEAMHEHUH HEMETAJIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, AMMHAKA
duznyeckue U XMMUYECKUE CBOICTBa okcuaoB HemeTauioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuus(lV). IlomyyeHue oOkcumoB
HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: metawioB |A-IIIA rpynn, nwmaka, memu(ll) u
xenesza(ll, 111). [TonxydeHre OKCHIOB METAILIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOJHOM, CEpPOBOAOPOIHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM Kucinor. [lomyueHue
KHUCJIOT
4.9 OO0me xuMHYECKHe CBOMCTBA cpennux coseit. [lomyuenue coneit
4.10 [Tonmyuenue, cobupaHue, paclo3HaBaHHWE BOJOPOJA, KHUCIOPOAa, AaMMHAaKa,
YIIIEKUCIIOTo Ta3a B 1abopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI TOJTYYEHUS] METAJUIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 N3MEHEHUIO
CTETNEeHEeW OKUCIEHUSI XUMHUUECKHUX JJIEMEHTOB
59 TennoBoil >pdexT XUMHUYECKON peakiuH, TEPMOXUMHUYECKHE YpaBHEHUS. DK30- U
' 9HJOTEPMHUUYECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE  peakunu. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKUCJIEHHUS u BOCCTAHOBJICHHUS. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 2IEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHHOHBL. OJEKTPOJIUTHI WU
' HEINeKTPOoJUThI. CUIIbHBIC U c1a0bie JIeKTPOIUThI. CTENEHb UCCOIHAITIHI
55 Peakiiuu nonHoro ooMeHa. Y caoBuUs MPOTEKaHHUs peakii HOHHOTO 0OMeHa, MOJIHbIE
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHS U OKpY:Karollas cpenia
6.1 BemectBa u Marepuanbsl B IMOBCEAHEBHOM JKM3HM 4YeJloBeKa. be3omacHoe




UCIIOJIb30BaHUE BEIECTB U XUMHUYECKUX peakiuid B ynabdoparopuu u ObITy. IlepBas
IIOMOILB [P XMMUYECKUX 0XKOT'aX U OTPABICHUAX

XVMHYECKOE 3arpsi3HEHUE OKpY’Karolled cpebl (KUCIOTHBIE 0K, 3arpsA3HEHUE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOOJIeM. Y CHIICHHE MTapHUKOBOTO 3 (eKTa, pa3pylnieHHe 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHNA B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M HPOMBIIIJICHHOCTH HX
coequHenuil. [loHsATHE O KOPPO3UU METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
KOppO3Uu

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He()Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COCAMHEHUAX

6.5 yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAHOJ, TJHUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTrie 0 OGMONOTMYECKH BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBojJax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérer:

7.1 1o (opMyIaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

INa6puensu O. C., Octpoymon U. I'., Cnaakos C. A.Xumus. 8 kitacc. YTiIyOJI€HHBIA YPOBEHbD.
ITpocsenienue 2025

I"a6puensu O.C., OctpoymoB WN.I'., CiankoB C.A yrinyOiaeHHBIH ypoBeHb, XuMus 9 ki1., M.,
[Tpocsemienue, 2024 r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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