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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yueToM (henepanpHOi paboueld mporpaMMbl BOCIIUTAHUS.

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4EOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIBbHON  JIESATEIBbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOYy4YalOIIMXCs, Ha NPOAODKEHHE OOY4YeHHs] Ha YpPOBHE CpPEIHEro
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UrparoT POpMUpPYyEMbIE XUMHUEH MPEICTABICHHS O PEBPAICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CAaMOCTOSTENbHOW y4eOHOM  AesITeNbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABJIICHUA O €IUHCTBE TIPHUPOABI M YETOBEKA, SIBISETCS KIFOYEBBIM ITAlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

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

JlaHHBIC HAMpAaBJICHUS B OOYYCHHH XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CUCTEMBI IEPBOHAYAIBHBIX MOHATHNA XUMHHU, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAJIbIBACTCS U3 CUCTEMBbI
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-MOJIEKYJIIPHOM TE€OPUHU KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

[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 TEPMOJMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJACTH 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,
UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero o0Opa3oBaHHs MO XUMUU (YriIyOJIEHHBIN
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 HAMPABIECHHOCTh OOYYCHHS] XUMHH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



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

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
npodecCUOHaNbHON OPUEHTAlMY U HAIIPaBJICHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xuMuu (yrayONEHHBIM YpOBEHb) TNIpelHa3HauYeHa IS
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEeIMETAa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METO/JAaM TIO3HAaHUS IIPU MU3YYEHUM BELIECTB W XUMHUYECKHX PEaKIMii,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMUU OTPaXKaroT HAIIPABIEHHOCTh 00YUYEeHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JJIsi TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUH OKPY’KaOIIEro MUPA, OCBOEHUE S3bIKA HAYKH;

NPUOOIICHNE OOyYaroluXxcsi K CaMOCTOSITCIbHOM II03HABATEIbHON M
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €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;

pa3BuUTHE Yy OOyYarONIMXCs HMHTEpeca K W3YUYCHHIO XUMHH H chepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJNbTYpbl, HENPUATHE JIEUCTBUN, NPUHOCALIUX BpPEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

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

Ha yrny6nénnoe n3yuenue yaeOHOTO mpeaMeTa « XuMus» OTBoaAuTCs 1o 136
yacoB B 8 u 9 kiaccax (4 Jaca B HeJien0), Bcero 272 daca 3a 1Ba roja 00y4eHusI.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATperarHble
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBienuss 0 HaydyHOM MO3HAHWUU HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
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.

BemecTtBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
31neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M CIOKHBIE 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 MOJIEKYJIsIpHAass Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuectBo BemectBa. Mosib. 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-MoONeKyJsipHas Teopus. JKusznb u gesrtensHocth M.B. JlomonocoBa.



XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMeleHus, 00MeHa). PacueTsl Mo XUMHUYECKUM YPaBHEHHSIM.

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 (IJIaBI€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 | Monbs. HaOmrogeHume W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Coco0OB  pa3ieneHuss cmeced (C  MOMOILIBI0 MarHuTa, (PUIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

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

Kucnopon — snemeHT M mpocTtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCIOpo/ia B JabOpaTOpuu U MpoMbIuIeHHOCTH. [ToHsTHe 0
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,
9K30- U 3HJIO0TEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yriisi © ME€TaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3zayxa. [lonarue o mapHukoBoM 3pdexre.

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



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJIE.
@DakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPIBIX 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 NPUPOJE. 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. TpuBHambHBbIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKAUIUX KUCIOTaX.
Kucnorel. Knaccudukanuss kucior. MexayHapoJlHass HOMEHKJIATypa 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
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHM. TpuBHaIbHbIE HA3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KUCJIOTaMH U COJISIMU) U crocoObl mojydeHusi. HepacTBopumbie OCHOBaHUS, UX
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.

['eneTnyeckas CBsI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPE/ICTICHUE COAEPKaHUsI KUCIOPOAa B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKpaIeHUsI TOPECHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

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

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOCHHOCTEH  pacTBOPEHHsS BEIIECTB C  Pa3IM4HOU
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);

OIPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO NHAUKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

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

MOJIy4YEeHUE HEPACTBOPUMBIX OCHOBAaHWI, BBITECHEHHUE OJHOIO MeTailia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U IEJIOYEH;

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

Ilepuoguvecknii 3axkoH u Ilepmonmueckass cucreMa XUMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aromoB. XuMuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMemcTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajljlaX, TrajJoreHax, MHEpPTHBIX (OJaropoAHbIX) raszax. OJEMEHTbI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

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

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DJIEKTpOHHbIE KOHMUTYPALUH W SJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 10 JHEPTETUYECKHM YPOBHSM, IIOAYPOBHAM H
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAUHEHUN XMMHYECKHUX AJIEMEHTOB 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 mnpakTtuku. [[. V. MeHueneeB — y4eHbIM U
IpaKIaHUH.

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 (hopMyinbl BemiecTB. KaTHOHBI u
AHUOHBI.

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

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

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

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

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKuil (TOpeHue, peakiiuu pas3ioKeHUs, COSTUHEHHUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
NIOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAyKax.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIECC), HAYUHBIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NPUPOIbI, (PHUINUYECKUE SBICHUS, 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, KOJIUYECTBO TEIUIOTHI.

buonorus: 6uocdepa, PoTocuHTE3, 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 XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenue aromoB. CBoiicTBA aTOMOB  XHMHYECKHX  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 OKHUCIEHUS W BaJCHTHOCTh. I[lpencraBienue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJOM, JKHUJIKOM U Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpucTaUNIMUECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccudukanus XUMUYECKUX pPEaKIUi MO Pa3IMYHbIM MpU3HaKaMm (10 YHUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TemIoBoMy 3pdeKTy, o
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHThl XMMHYECKONM TEpPMOJAMHAMUKH. OHEPreTuKa XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKON peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEAaKLHUH. DHEPrus aKTUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBus cmenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAX XUMUYECKOW KNHETHKU U TEPMOJUHAMUKH.

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

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIOTHAPATAX. DIEKTPOIUTHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokazarens. WMHAMKATOpPBL. DIJIEKTPOJIUTHYECKAS JUCCOLIMALINAS
KHUCJIOT, OCHOBAaHUU U COJIEH.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIMil HOHHOTO OOMEHA.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanyi. KauecTtBeHHbIE peakliMi Ha MOHBI.

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 (XJIOpHIa HATPHS);

UCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKLIUU OT BO3AECHCTBUSA
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, METHJIOpamkKa U deHondTarenna) ais
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaKIUil (TOpEHHE, PEaKIIMK PA3JIOKEHUS, COSTUHEHU );

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakiuuy, «luaponus coneiy, «DIeKTpoauTHIecKas
JTUCCOITHAITIS.

HemeTtanibl U MX coeinHEeHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI 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 — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiiHash  KHUCIOTa, XHMHUYECKHE CBOMCTBA, IOJY4YCHHE,
NpuMeHeHue. JlelcTBUE XJopa M XJIOPOBOJOPOAA Ha OpPraHW3M YEJOBEKa.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIC CTENEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM M cepHOM kucinotamu). CepoBoAoOpod, CcTpoeHue, (usnueckue u
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpeACcTaBUTeNs Kjacca KuCIoT u crnenuduyeckue). Conu CepHOM KHCIIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMenenne cepHol KUCIOTHI U cylbdaroB. KauecTBeHHbIE
peakuuu Ha cyiab(puTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



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

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3UYECKUEe M XUMHUYECKHE CBOMCTBa (OKHCIICHHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3joXKeHWe U B3aMMOJEHCTBUE CO IIE€JI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
CBOMCcTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHH(PHUYECKHe),
npuMeHeHne. XUMHUYECKUE PEeakiMM, JIKale B OCHOBE IMOJY4YEHUs a30THOU
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHEHHUSIMH a30Ta (KUCJIOTHBIC JOXKIW, 3arps3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponubie Momudukanuu pocdopa (6enblii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxkcuasl pochopa (I, V), dochopnas kuciora, pu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranoreanax dpocdopa (111, V).

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

Oo6mas xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoOIeHiCTBME C METallaMU, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMUA a30THOU U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux ¢Gu3NUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBI, MOJYYCHUE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, alETHIECH), 3TAHOJI, TJIMIEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHl UX MEPEPadOTKU, UX POJb B OBITY U IMPOMBIIICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XUMHUYECKHE CBOMCTBA (B3aUMOJECUCTBHUE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE B
OBITY W MPOMBIIUICHHOCTH. BaxHeline CTpOUTENbHbIE MaTepUalIbl: KEPaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kuciora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB 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/ICHHE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

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

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

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

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEeHUI, 00pa3amMu a30THBIX U GOCHOPHBIX YAOOPEHUH;

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

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

M3y4YECHUE B3aUMOJICUCTBHUS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



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

NoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

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

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE ¢ oOpa3liaMd NPHUPOAHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

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 HMX NOJIOKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl 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 XuMudecke cBoiicTBa MeTaiyioB. O01IMe criocoObl NOMyYEHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOIN3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Okcuapl ¥ THAPOKCUABI HATPUSA U Kanus. [I[puMeHeHne nenoyHbIX METALUIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUWW: TIOJIOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJIeHHE B ITpupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmroMuHMIL: TIoJI0KeHUE B [leproanyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMMN):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d->7IeMEHTOB, CTENEHW OKHCJICHUS aTOMOB B COCIAMHEHHSX. 3aBHCUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

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

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

Kene3o: crpoeHne aroma, CTeNeHH OKHUCIEeHMs. HaxoxneHuwe B mpupone.
duznyeckne 1 XMMUYECKHE CBOMCTBA JKeJe3a, IPUMEHEHHE. bruonorudeckas posib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M TmoyiyueHHe. KauecTBeHHblE peaKIMM Ha KaTUOHBI xeneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCIIOT, UCCJIEIOBAHKUE TMPOIIECCOB AJIEKTPOiK3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

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

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

U3YYEHUE IPOLIECCOB IOIYYEHUS TUAPOKCHUIIOB JKEIe3a, WX XUMHUYECKHX
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 THIAPOKCHJA aTIOMHUHUA, 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, 00JaCTH WX TMPUMEHEHHS. 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 XUMHUUYECKUX 3JIEMEHTOB M MX COCIUHEHUHN sl (YHKIHMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o IIJIK. Ponp XxMuM B pelIeHUN SKOJIOTHYECKUX MPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KHUCIOTHOCTH IIPUPOAHBIX BOJ, MOJECIMPOBAHUE MpOLEcca
0o0pa30BaHUs KUCIOTHOTO JO0XK/IS, H3yUYEHHUE €T0 BO3ACHCTBUS HA MaTEPHUAIIbI.

IToBTOpeHne W 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
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

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

Kinaccupukanys XUMHUECKHX PEAKIUA 110 Pa3IM4HbIM  IpHU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. 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
OCYIIECTBJISIETCS. 4Yepe3 MCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJIEIHPOBAaHUE, U3MEPEHUE, MOJEIb, TEXHOJOIHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEPAbIX (KPUCTAJUIMUECKUX) TEI,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- 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, IJIAHETA 3EMJIS.

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



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
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
TPAAUIMOHHBIMA POCCUHUCKUMU COIIMOKYJIBTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
O0yJarOIITIXCsl.

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

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAyYHOMY M MCTOPUYECKOMY HACIEAUI0, TMOHUMAHUE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, MPOSIBJICHUEC 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
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C Y4YE€TOM OCO3HAHUS TOCIEACTBUN
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJUMBbIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aMMOCBS351X Y€JIOBEKA C IIPUPOJHOM U TEXHOJOTMYECKON Cpelion;

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



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOTO OTHOUIEHUS 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 YYEOHBIX U )KU3HEHHBIX CUTYAIIUIX;

5) Tpy10BOI0 BOCIIMTAHMS:

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

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

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

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
npo0jeM U MyTell UX PEeIIeHHUs; CIOCOOHOCTh MPUMEHSTh 3HAHUS, MOJIy4aeMble
IIpU U3YYEHUU XUMHH, Uil PELICHUS 3aj]lad, CBS3aHHBIX C OKPYXKAIOIIEH Cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJIOTHYECKOM M COLUMAIBHOW CpeX; TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

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

YCBOEHHUE MEXIUCIUIIUMHAPHBIX (MEXIPEIMETHBIX) MOHATUM, OTpakaromux
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,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWH: PACKPHIBATh CMBICI XUMHUYCCKUX TOHITUHN (BBIACTSATHh UX CYIICCTBECHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUYCCKUX PEaKIINil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS, 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 MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3aj1ad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITHN.

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

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBJICHHM 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 MpodJieMy, ONMPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATh €€ TPOBEPKY; YMEHHS IMPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¢ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(OpMaIuu (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpMaIIMIO, 3HAYUMYIO JJIs pelleHds Y4eOHOHl 3ajgaud; yMEHHS TpPUMEHATH
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSITEIbHO BBIOMpATh ONTUMANbHYIO (OpMYy MpEACTaBICHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHUe) 3HAKU U CUMBOJIBI, (popMysbl, abOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYUYEHHBIE PE3yJIbTaThl MO3HABATEIBLHON NESITEIHHOCTH 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 BOMPOCHI IO 00CYK/1aeMOU TeME U BbICKA3bIBATh UJIEH,
dbopMyIUpPOBATh CBOM MPEJIOKEHHUSI OTHOCUTEIIBHO BBITIOJHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJIb, paACHpEACisaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW pabOThI; pemaTh BO3HUKAIONIUE MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aMOJIEUCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

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



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOonee NOAXOMAIUNA 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 PE3YJIbTAaThl: COOTHOCUTh CBOM JICUCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe COJepKaTeIbHOE
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
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajJbHee OCBOMTH MarepHall, OBJIAJAETh PacIIUPEHHBIM
KpPYTOM MOHSTHI U METOJI0B, peliaTh 3a/1a4u 00Jiee BEICOKOT'O YPOBHS CII0KHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHM, cHenu(pUUECKHX I HpPEeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
MOJlyYEHUIO HOBOTO 3HAHMS, €ro HWHTEpPIpEeTalH, MpeoOpa3oBaHUI0 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 oOywaromierocs OyayT chopMupoBaHb
CIICAYIOIIAE TPEIMETHBIC PE3yJbTaThl H3YUYCHHS XHMHU Ha YriIyOJCHHBIM
yYpOBHE:

PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKHX TMOHSTHI: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT 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, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJISIpHAS KOBAJCHTHAS CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN |
BOCCTAHOBUTEIH, OKHCIICHHE 151 BOCCTAHOBJICHHE, OKHCIIUTEIIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

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

WCITOJI30BATh XUMHUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUUYECKUX COCTMHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIpO U €T0 CIEACTBUMN, NIPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

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

ONMKCHIBATH W XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamueckoit
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBA3b TMOJOKEHUA JyieMeHTa B llepuogmdeckoit cucrteme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

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



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEPKAasi NpUMEpPaMH MOJIEKYJISIPHBIX YPaBHEHHMH 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 TEXHOJIOTHX;

OOBSICHATH U TNPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJII0 XUMUYECKOTO 3JIEMEHTA B COCAUHEHHH,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JEMEHTa MO (QopMyJie COCTUHEHUs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 110 YPABHEHHUSIM XUMUYECKOHN PeaKiny;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaklni, eCTECTBEHHO-HAYyUYHbIE METObI TIO3HAHUS — HAOIOJEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJis
OCBOEHUS YYEOHOTO COJCPKAHUS;

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

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia  Oe3omacHOW  paboTel B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIECTBAaMU B COOTBETCTBUU C HMHCTPYKIUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BelIEeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJAQJECHHE 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 xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3yabTaThl HW3YYCHHs XUMHUU Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYEeCKasi peakiys, TEIIoBou 3(eKT peakiuu, MOJb, MOJISPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTAaHOBJICHHE, OJJICKTPOJM3, auIoTpomnusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHHUS, KPUCTALTNYECKUE pPEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOnueckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METAJUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKIINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTBI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKMX TIOHATHUH U
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

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

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIEHUS XMMHUYECKHX JJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTIMYECKOW) B HEOPTaHWMYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpelibl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

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

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XMUMHYECKHX DJIEMEHTOB: pa3ivyaTh MOHATUS «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUU AIEKTPOIUTHUECKON ArccolMalu, 3aKkoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peaklydy, HampaBIeHUs CMEUIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHE DSJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBa,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aTopa);

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

COCTaBIISATh YPABHEHUS: DJICKTPOJIUTHUUECCKON JTUCCOUUAIIMU KUCIIOT, IIET0YeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS peaKIMil HMOHHOrO OOMEHa;
peakuui, TMOATBEPKIAOMINX CYIIECTBOBAHUE TE€HETHYECKONM CBSI3H MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3A COJIEM TMOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJSIPHBIX YPaBHEHUW peakiuid, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBATh) (U3UMYECKHME UM XUMHUYECKHUE CBOWMCTBA
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 CIIOKHBIX BEIIECTB, B TOM YHCIJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOAOPOJI, cepoBoiopoj, okcuuabl yriaepoxa (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATh COCTaB, OTAEJBHBIE CIIOCOOBI IMOJIYYEHHS W CBOMCTBA CIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
rugpokcu xpoma (111), mepmanranat kanus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJIUTH PEAKIIMH, MOATBEPKAAIONINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, Kajablusl, aTIOMUHUS, Keme3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXHOCTh MPOTEKAHUS XHUMHUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX
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 JONI0 XUMHYECKOTO JJIEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO W3 PEareHTOB, MPAKTHUYECKOTO BBIXOJA MPOJYKTA, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO W COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKa3aTEILCTB, IPaUKOB, TAOJIHI] U BBISBIATH
IMIUPUIECKHE 3aKOHOMEPHOCTH;

NPUMEHATh OCHOBHBIC OTEpAIlMM MBICIUTEIBHON NEATEIHHOCTH (aHAIHM3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKHX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIOJIb3yEMBbIMH B TIOBCEAHEBHON JKM3HM, IIpaBWia IOBEAEHUS B LEIAX
cOepexeHus: 370pOBbS U OKPYXKAIOIIEH NPUPOJHON Cpeabl, NOHUMAaTh BpeEX
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCIICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CrocoObl YMEHBIIEHUS W MPEIOTBPALLEHUS WX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JEATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KaK OCHOBY
JUIs IPO()ECCHOHANBHON OpUEHTAMM M ISl OCO3HAHHOTO BBIOOpAa XMMHM Kak
npo(UIBLHOrO MHpeaMeTa IMpU MPOJOJDKEHMH OOY4YEHMsI Ha YPOBHE CPEIHETrO
oOmrero oOpazoBaHus;

Y4aCTBOBATh BO BHEYPOUYHOMW NPOEKTHO-UCCIEAOBATEIBCKOU NESITEIBHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaKXe opraHu3auuii (LEHTPOB) JOMOJHUTEIBHOTO 00pa30BaHuUs AETEM.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U (uudposbie)
KoHnTpoJbHbIE IpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumusi — BaxkHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M IPAKTHYECKOU 10 2
JEeSATEIbHOCTH YEJIOBEKa
BemectBa u xumMuueckue
1.2 28 1
peakuuun
Hroro no paszneny 38
Pa3nes 2. BaskHeiimme npeacTaBuTe 1M HEOPrAaHMYECKHUX BELECTB
Bosnyx. [IonsTue o rasax.
2.1 19 1 1
Kucnopon. Oxcunbl
Bonopoa. Ilonstue o kucinorax u
2.2 8 1
COJISIX
Boga. Pactsopsl. [Tousarue 00
2.3 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIacChl
24 . 16 1 1
HEOPraHUYECKUX COECIUHEHHUN
Hroro no pazneny 61

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucrema

3.1 18
XUMHUYECKUX djieMeHToB 1. 1.
MenaeneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHCIIUTEIIBHO- 16
BOCCTAaHOBUTEIIbHBIC PEAKIIHH
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie | IIpakTuuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTbI pecypesI
Pa3nes 1. BemecTBo M XMMHYecKasi peakuus
11 [loBTOpEeHUE U yriaybneHue 3HaHUN 0 8
' BCILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I POTEKAHUS 1 1 1
XUMHUYECKHUX peaKIuii
13 DNeKTpoIUTHYECKAas JUCCOLMALUS. 1 1 5
' XUMHUYECKUE peakiy B pacTBOpax
Hroro no paszneny 36
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX 3 1
' anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COEIMHEHUS
OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 12 1
COEIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMHYECKHX
2.4 aneMeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpEMHUI, UX coequHeHus. bop
Wroro no pazneny 43




Pazgen 3. MeTa/iIbI M BX COeIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 10
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 22 2
Hroro mo pazneny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 MaTepuaibl B )KU3HH YEIIOBEKA. 5
' OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH
Hroro no pazgeny 5
Pa3pgen 5. O0001menne 3HAHUH
51 [ToBTOpEeHME M 0000IIIEHUE 3HAHUI 10 )
' OCHOBHBIX Pa3/IeJIoB KypcoB 8—9 kitaccoB
Hroro mo pazueny 10
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 11







HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IIpeamer xumun. Poiap XMMUU B KU3HU
yeJJ0BEKa

[TonustHe 00 HCTOPHUH BOBHUKHOBCHUA U
Pa3BUTUA XUMHU. XUMHS B CUCTEME HayK

Tena u BemectBa. Puznueckue u
XUMHUYECKHUE CBOMCTBA BEILIECTB

du3znyecknue U XUMUUECKUE SBICHUS

IloHsTHE O TEOPETUYECKUX METOMAX
MIO3HAHUS B €CTECTBEHHBIX HayKax.
HcTouHnku XuMu4deckoi nH(opMauu

IIpencraBieHus 0 HAay4HOM IIO3HAHUM Ha
SMIIMPUYECKOM YPOBHE: HaOJI0/IeHHE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.
[TonsiTre o metogax pabOThI C XUMUYECKUMU
BemecrBamu. O00py10BaHUE IIKOIBHON
XUMUYECKOH 1TabopaTopuu

[IpakTuueckas pabora Ne 1 mo Teme
"ITpaBusa paboThl B 71a00paTOPUU U PUEMBI
oOpareHus ¢ 1ab0paTOPHBIM
obopynoBanuem"

YucThle BELIECTBA U CMECH




9 CriocoOwl pazfieneHust cMecei
[IpakTrueckas padota Ne 2 o Teme

10 "Paznenenne cmeceit (Ha mpuMepe OUYNCTKH
MMOBapeHHO# comn)"

11 ATOMBI 1 MOJICKYJIBI

12 XHUMHYECKHUE DJIEMECHTHI

13 [IpocThie U CIOXKHBIE BEIIECTBA

14 BemectBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumudeckas popmyna. BaieHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

16 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB

17 Omnpenenenne BaJICHTHOCTH aTOMOB 110
dbopMynaM OMHAPHBIX COSTUHEHHIA

18 OTtHocuTeNnbHASI aTOMHAs Macca.
OTHOcHTeNbHAS MOJIEKYJISIPHAS Macca
BrrunciieHuss OTHOCUTENIBHOW MOJIEKYIISIPHOMU

19 MAacChl BEUIECTB, MOJISIPHOI MacChl, MacChI
BEIIECTB M KOJMYECTBA BEIICCTBA

20 MaccoBast J10JIsT XUMHYECKOTO JJIEMEHTa B
COCTUHEHU U

21 Brruncienust MacCoBOU TOIW XUMUYECKOT'O
areMeHTa o (Gopmysie coeTMHEHUS

99 Haxoxnaenue npocreiimiei GopmyIibt
BEIIECTBA 110 MAaCCOBBIM JIOJISIM JICMCHTOB

93 Brruucnenus npocreimieit hopmysibl

BCIIECTBA ITO MaCCOBBIM UJIN MOJIbBHBIM




JOJIsIM 3JICMCHTOB

24 KomnmnuectBo Bemectsa. Moib

o5 BzauMocBs3b KOJIMYECTBA, MACCHI M YMCIa
CTPYKTYPHBIX €IMHUI] BEIIECTBA

26 MoutsipHast Macca CMECH BEIIECTB

97 MoJbHasg JOJIS XUMHYECKOTO DJIEMEHTA B
COeIMHEHUH

28 Haxoxnaenue npocreiimiei GopmyIibi
BEIIECTBA 10 MOJIbHBIM JOJISIM 3JIEMEHTOB

29 XUMHUYECKHE SABJICHUS. XUMHYECKash PCaKIIus
U €€ MPU3HAKU

30 3aK0OH COXpaHEHHUs MacChl BEIIECTB

31 ATOMHO-MOTNEKyNsgpHas Teopus. JKu3Hpb u
nesareabHocTs M. B. JlomoHocoBa

32 XHWMHYECKNE YPAaBHEHUS

33 Tunbel XUMHYECKUX PEaKLU
Pacy€Tbl Mo XUMHUYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MAaCChl HCXOHBIX BEIIECTB WIIH
MIPOJYKTOB PEAKIIUU
Brruncnenus mo ypaBHEHUSIM XUMHYECKOM

35 peaKIuu: KOJIMYECTBA BEIIECTBA, MaCCHI TI0
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
peareHTOB WU IMPOAYKTOB PEeaKIIHMH
Brrunciienus mo ypaBHEHHSIM XUMHYECKON

36 peaKIuu: KOJIMYECTBA BEIIECTBA, MACcCHI TI0

MU3BECTHOMY KOJIMYECTBY BELIECTBA, MAcCCe
pEeareHTOB WX IIPOJYKTOB PEAKLIUU




37

O060011IeHrEe ¥ cucTeMaTh3alus 3HaHUI

Kontponbnas padota Ne 1 mo teme

38 " "
BemiectBa 1 XUMHYECKUE pEAKITUN

39 Bo3nyx — cmechk ra3os. [lonstue o razax.

40 3akoH ABoraapo. MossipHbIif 00bEM Ta30B
Brruncienus o0béMa, KOJIMYECTBA BEIISCTBA

41 rasza 1o U3BeCTHOMY €ro KOJIMYECTBY
BelIeCTBa, 00BEMY

42 OrtHOCHUTENBHAS IIJIOTHOCTh T'a30B

43 BrruncieHns OTHOCUTEIbHOM IOTHOCTH
ra3oB
Onpenenenre OTHOCUTEIbHOM

44 MOJIEKYJISIPHOI Macchl ra3000pa3HOTo
BEIIECTBA 10 U3BECTHOI OTHOCUTEIILHOU
IJIOTHOCTHU
BrrunciieHnss OTHOCUTENBHON MOJIEKYIISIPHOM

45 MAacCHI T'a3a I10 U3BECTHON OTHOCHUTEIHLHOM
IJIOTHOCTHU

46 OOBbEMHBIE OTHOILIEHUS Ta30B MIPU
XUMHYECKHX PEAKIIHIX

47 Brruncnenus 00bEMOB Ta30B 110 ypaBHEHUIO
XUMHYECKON peaKiuu

48 Kucmopox — 3J1eMeHT ¥ MPOCTOE BEIIECTBO

49 Oxcuasl

50 CriocoOBI MOJTyYeHHUsT KHCIIOpO/ia B
71a00paTOPHUH U MPOMBIIIJICHHOCTH

51 [TpakTrueckas padota Ne 3 o Teme




"[Tonyuenue u cobnpanue KUCIOPOa,
HU3y4YEHHUE €ro CBOMCTB"

52 KpyroBopot kucnopoa B npupoie

53 O30H — amioTpornHas MoaupUKaLus
KHCIIOpo/ia
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

54 TEPMOXUMHUYECKHE YPAaBHEHUS, IK30- U
SHAOTEPMHUUYECKUE PEAKIIHH

55 TomnuBo. Mcnonk3oBanue yriig U MeTaHa B
Ka4yecTBE TOIUIMBA. 3arpsi3HEHNE BO3/yXa.
Boruncnenus no ypaBHEHUSIM XUMHUYECKOM
peaKIyu: KOJINYEeCTBA BEIIeCTBa, 00bEMa,

56 MAacChl 110 H3BECTHOMY KOJMYECTBY
BEIIECTBa, 00BEMY, Macce peareHTOB WIH
MPOAYKTOB PEAKIINU

57 KonTponbnas padorta Ne 2 mo reme "Bo3nyx.
Kucnopon. Oxcunpr"

58 Bomopon — 37eMeHT 1 TpoCcTOoe BEIIECTBO

59 CrniocoObl nostydeHus BoAOpoa B
71a00paTOPUU U IPOMBIIIUIEHHOCTH
IIpakTuyeckas padora Ne 4 o Teme

60 "TTonyyenue u codupaHnue BoJOpoOa,
M3y4YEeHUE ero cBOMCTB"

61 Vcnonb30BaHue BOJOPO/a B KaUeCTBE
TOTUIABA

62 ITonsaTtue o xucnorax u consx. Cocran
KHUCJIOT U COJIEU

63 Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA




rasa 1o U3B€CTHOMY €T0 KOJIUYECTBY
BEIIECTBA WM 00BEMY

Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO

o4 XUMHYECKON pPEeaKIUH
Brruncnenus no ypaBHEHUsIM XUMHYECKON
peaKIMU: KOJIMYEeCTBA BEIeCTBa, 00bEMA,

65 MAacChI 110 H3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIH
MIPOJYKTOB PEaKUU

66 ®usnueckue cBoicTBa BoAbL. Bona B
IpUpoJie

67 AHanu3 ¥ CUHTE3 — METO/Ibl U3yUECHUS
coCTaBa BOJIbI

68 XuMHYeCKHE CBOICTBA BOBI

69 CocraB ocHOBaHUH

70 PactBopel. PacTBOprMOCTE BeleCTB B BOJIE
HaceliiieHHble 1 HEHACHIIIEHHBIE,

71 KOHLEHTPHUPOBAHHbIE U pa30aBICHHbIE
pacTBOpHI
CriocoObI BhIpayKeHUS! KOHIIEHTPAIUU

72 pacTBOpOB: MaccoBasi A0Js paCTBOPEHHOTO
BELIECTBA, MOJIIpHAs KOHLIEHTpALUs
IIpakTuyeckas padora Ne 5 o Teme
"[IpuroToBieHne pacTBOPOB C ONPEAEIEHHOMN

73 MAacCOBOM J0JIE paCTBOPEHHOTO

BemlectBa.[I[puroroBnenrue pacTBOpoOB ¢
OnpeAeIEHHON MOJISIPHON KOHLIEHTpAIUEn
pacTBOpEHHOTO BeliecTBa"




Brranciaenus ¢ UCIoab30BaHUEM ITOHATHS

& «MaccoBasi JIOJIsI BEIIeCTBA B PACTBOPE)
Brruncienus ¢ CIOJIb30BaHUEM TOHSATHS

75 «MOJISIpHAsT KOHIICHTPAIUS PaCTBOPEHHOTO
BEILIECTBAY

76 Pouib pacTBOPOB B MPUPOJIE U KU3HU
genoBeka. KpyroBopoT BOJBI B pUpPOIE

77 3arpsi3HeHUE TPUPOAHBIX BoA. OxpaHa 1
OYHUCTKA IPHUPOTHBIX BOI.
Beruncnenus ¢ ucnoyib30BaHueM TpauKkoB

78 PacTBOPUMOCTH JJIsI PACUETOB
PacTBOPUMOCTH BEIIECTB

79 BrlunciieHus ¢ MCIOJIb30BaHUEM TTOHSATHUS
«MaccoBast JIOJISI BEIIECTBA B PACTBOPEY
BrrunciieHus ¢ MCIOJIb30BaHUEM TTOHSITHS

80 «MOJISIpHAsT KOHIIEHTPALUS pAaCTBOPEHHOTO
BEILIECTBAY
Brruncnenus ¢ ucmoyib30BaHueM TpauKkoB

81 PacTBOPUMOCTH AJIs1 PACUETOB
PacTBOPUMOCTH BEIIIECTB

82 O0o001IeHNEe U CHCTEeMAaTH3allns] 3HAHUI

83 Kontponsnas padora Ne 3 o teme
"Bonopoa. Boxa. PactBopbl. OcHoBanus"

84 Oxcupsl: cocTaB, KiacCupUKaIus,
TPUBUATBHBIC HA3BAHUS

85 [Tonydyenue u XuMHUECKHE CBOMCTBA
OKCHJIOB

86 [ToHsATHE O TUAPOKCHIAX — OCHOBAaHUAX U




KHCJIOPOACOACPKAIINX KUCTIOTax

87 Ouznyeckne U XMMHUYECKHUE CBOMCTBA KUCIIOT 1
88 [Tony4yenue KkucIoT 1
89 Knaccudukanus ocHOBaHUN 1
90 [I1énoun, nxX CBOKWCTBA U CIIOCOOBI OTYUYCHHUS 1
01 HepactBoprMbie OCHOBaHUS, MX CBOMCTBA U 1
CHOCOOBI MOTYyYEHUS
[TonsiTrie 06 aM()OTEPHBIX THIPOKCHIAX:
92 XMMHUYECKHE CBOICTBA U MOJIyYEHUE. 1
[IpumeHeHne BaXKHEUIINX OCHOBaHUM
03 Conu: coctaB, kiaccupuKanus, 1
TPUBUAJIbHBIC HA3BAHUS
94 duznyeckue U XUMHUYECKHE CBOICTBA COJIEH. 1
ITony4yenue conen
95 I'eneTnueckas CBSI3b MEXKAY KJIaccaMu 1
HEOPTaHMYECKUX COCTUHEHUIMA
IIpakTruyeckas padora Ne 6. Pemenue
96 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe 1
«OCHOBHBIC KJIACCHI HEOPTAHHUECKUX
COCIMHEHUI»
Brrunciienus mo ypaBHEHHSIM XUMHYECKON
peaKIu: KOJINIEeCTBA BEIIeCTBa, 00bEMa,
97 MAcCCHI 10 H3BECTHOMY KOJIUYECTBY 1
BelecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEAKIIUU
Brruncnenus Macchl MpoayKTa PeaKI|y 1Mo
98 M3BECTHON Macce OHOTO M3 HCXOJHBIX 1

BEILIECTB, B3ATOTO B BUJIE PACTBOPA,




COJIEp>KaIero OnpeeIEHHYI0 MaCCOBYIO
JIOJTI0 PACTBOPEHHOT'O BEIIECTBA

Kontponbnas padota Ne 4 mo teme

99 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenuHeHun"

100 [lepBbie NOMBITKY KIaCCUPUKATUU
XUMHYECKHUX JJIEMEHTOB

101 [TonsiTHE O TPYIIIAX CXOIHBIX JIEMEHTOB

102 DeMeHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHBIE
OKCHJIBI ¥l TUAPOKCHIBI

103 [lepuonnueckuii 3akoH. OTKpbITHE
[Iepunonnueckoro 3akoHa
KopoTkoneproanas v JUIMHHOTICPU O THAS

104 dhopmsl [lepuoanueckoit cucTeMbl
xuMudeckux ayemenToB .M. Menaeneera

105 [lepuonst u TpynmBI

106 OCHOBHBIE CBEJIEHUS O CTPOSHHH aTOMOB

107 CocTaB aTOMHBIX sIep

108 M30ToMB!I Kak pa3HOBUIHOCTH aTOMOB
XUMHYECKOTO JJIEMEHTA

109 DNEeKTPOHBI

110 DneKTpoHHas opOoUTaIh

111 DHepreTuvecKre YpOBHHU U TIOyPOBHH
aroma, S-, p-, d-opOouranu

112 DNEeKTPOHHBIC KOH(UTYPAIHH U YJICKTPOHHO-
rpadgudeckue GopMysIbl aTOMOB

113 CtpoeHue 3JIeKTPOHHBIX 000JI0YE€K aTOMOB




nepBbIX 20 XUMUYECKUX PJIEMEHTOB
[Tepuonuueckoit cucremsl .. Menaeneena

3aKOHOMepHOCTI/I HN3MCHCHUS paJjuyca
dTOMOB XMMHYCCKHUX DJICMCHTOB,

114 METANTNYECKUX U HEMETAJUIMYECKUX CBOWCTB
0 TPYIIAM U IepruoiaM
HN3MeHneHue CBOWMCTB COEUHEHHI

115 XMMHYECKUX 3JIEMEHTOB B IIEPUOIAX U
rpymmax
XapakTepuCTUKa XUMHUYECKOTO JIEMEHTA IO

116 ero noJjioxkeHuro B [lepuoanyueckoit cucreme
J.1. MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa u

117 [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJISl Pa3BUTHS HAYKU U MPAKTUKH

118 DNEeKTPOOTPULIATENBHOCTh XMMUYECKUX
3JIEMEHTOB

119 KoBanenTHas nonsipHas CBs3b

120 KoBaneHnTHas HenossipHast CBSI3b

121 WNonnas cBs3b

122 DJNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBI
BEIIECTB

123 Kpucrannuueckue 1 aMmop(HbIe BEIIECTBa

124 Tumel KPUCTATUTMYECKUX PEMIETOK U MX
XapaKTePUCTHKU
[TpuurHBI MHOTOOOpa3us BELIECTB,

125 3aBUCUMOCTB CBOMCTB BEILIECTB OT COCTAaBa U

CTPOCHUS




126

CreneHb OKUCIICHUA

127 OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIC PEAKIINU

128 XUMHUECKUE FIIEMEHTHl — OKUCIIUTEIN 1
BOCCTAHOBHTEIIH
CocraBiieHUE YpaBHEHUH OKUCIIUTEIBHO-

129 BOCCTAHOBUTEIBHBIX PEAKIINI, METO]T 1
AJIEKTPOHHOTO OajaHca
BrruunciieHus mo ypaBHEHUSIM XUMHUYECKOU
peaKIMK: KOJIMYECTBA BEIECTBa, 00bEMA,

130 MAacChI 110 H3BECTHOMY KOJMYECTBY 1
BelIecTBa, 00bEMY, Macce pearcHTOB WK
MIPOJIYKTOB PEAKITUU
Brrunciienus nmpocreimen MOJeKyJIapHOU

131 (hopMyIIbl BEIIECTBA IO U3BECTHBIM 1
MacCCOBBIM JIOJISIM JIEMEHTOB

132 OO0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN 1

133 Kontponbnas padota Ne 5 o teme 1
"Ctpoenue aroma. XUMHUYECKast CBSI3b"

134 PesepBHbIil ypok

135 PesepBHbIit ypok

136 PesepBHbIit ypok

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
W Tema ypoka Beero Konrpoabnsie | IIpakTHyeckue fllsyqennﬂ :)Iﬁlt)l:liOBaTeJleLIe
padoThI padoThI pecypes!
1 CrpoeHue aToMOB 1
[TocnenoBaTenbHOCTD 3aII0OIHEHUS
2 AJIEKTPOHHBIX OpOUTaNIEel aTOMOB MaJIbIX 1
IIEPUOJIOB
3 Oco0eHHOCTH 3al0JTHEHNUS SJIEKTPOHHBIX 1
opburaneit aTOMOB GOJIBIINX EPUOJIOB
CreneHb OKUCIIEHUS U BaJIEHTHOCTD
5 Buasl xumuueckoii cBA3U
OOMeHHBII 1 TOHOPHO-AaKLENTOPHBIH
6 MeXaHU3M 00pa30BaHMs KOBAIEHTHON 1
CBsA3U. MeXMOIEKyIIIpHBIE
B3aMMOJEICTBUSA
THUIBI KPUCTAININYECKUX PELIETOK,
7 0COOEHHOCTH CTPOEHHSI KPUCTATITHYECKUX 1
peLEToK
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THIA
8 KPUCTAJLUTHIECKON PEMIETKH U BUIA 1
XUMHYECKOHN CBS3U
9 Knaccudukanus XuMHUECKUX peaklui Mo 1
Pa3IUYHBIM MPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKIU. 1

TennoBoii 3 PeKT XUMUIECKOHN peaKIuu




11

3akoH I'ecca u ero ciencTBUsA

12

BbruuciieHus o TepMOXUMHUYECKOMY
YPaBHEHHIO PEaKIIMU: TEII0BOro 3¢ dekra
XUMHYECKON PEaKIUH 10 KOJIHYECTBY
BEIIIECTBA, Macce Wi 00bEMY
IPOPEarupoOBaBIIETO HIIN
00pa3oBaBIIETOCS BEIIECTBA

13

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakiyy. 3aKOoH JEHCTBYIOMIMX MacC

14

Ouneprus aktuauuu. [lonarue o karanuse.
®epmeHThl. UTHrHOUTOpHI.

15

@DakTOpPBI, BIUSIOIINE HA CKOPOCTh
XUMHYECKON peaKkun

16

ITorsATHE O XUMHUUECKOM PaBHOBCCHUH,
npuHuun Jle [laTense

17

@DakTOpPBI, BIUAIOIMINE HA COCTOSTHUE
XUMHYECKOIO0 PaBHOBECHS.
IIporaozupoBaHue BO3MOKHOCTH
MIPOTEKaHUs XUMUYECKUX IIPEBPALLECHUN B
Pa3IMYHBIX YCIOBUAX

18

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

19

BaxHble okUCIUTENN U BOCCTAHOBUTEIH.
ITepmanranaT kanus

20

CBoiicTBa IPOCTHIX BEIIECTB — METAILJIOB
Y HEMETAJIOB, KMCJIOT U COJIEH — B CBETE
MIPEACTABICHUIN 00 OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSIX




[TpakTuueckas padora Ne 1. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe

21 «OKUCIUTETHHO-BOCCTAHOBUTEIbHbBIE
peaKIum»
Kontposbnas padora Ne 1 mo teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIUIN»

93 PacTBOpenne kak (hU3NKO-XUMUYECKUI
nporecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

25 Teopus 31eKTPOTUTHUECKON AUCCOLALIMN

26 HoHHOe npon3BeneHue BOABI.
Bonopoansiit nokasarens

97 ONeKTPOIUTHYECKAs JUCCOLUALUS KUCIIOT,
OCHOBAaHUH U COJIEH

28 Peaknuu nonHoro oomeHa
CBo¥CTBa KMCJIOT, OCHOBAHUM U COJICH B

29 CBETE MpeACTABICHUH 00
AIIEKTPOJINTUYECKON JUCCOLIUALIUI

30 KadecTBeHHBIE peakIy HA HOHBI
[TpakTuueckast paborta Ne 2. Pemenue

31 SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
«OJIEKTPOJINTUYECKAS TUCCOLHALIMS

32 I'unponus coneit

33 Honubie ypaBHEHUS THAPOIN3A COJICH
[Tpaktuueckas padora Ne 3. Pemenne

34 AKCIEPUMEHTAJIBHBIX 33/a4 10 TEME

«I'mpoponus conei»




Brraucnenus maccel IMpoaAyKTa p€aKuu 1mo
W3BECTHOM Macce OAHOI'O U3 UCXOJHBIX

35 BEIIIECTB, B3STOTO B BUJIC PACTBOPA,
COJIepIKalIero onpeneaeHHyI0
KOHIICHTPAILIUIO PaCTBOPEHHOTO BEIIECTBA
KonTtponsnas padora Ne 2 o teme

36 "DIEKTPOTUTHICCKAS TUCCOLIAAITHS.
XUMHYECKUE peakliuy B pacTBopax”

37 OO61as xapakTepUCTHKA HEMETANIOB

38 OO0mrast XxapaKTepUCTHKA raJIOTEHOB

39 XHWMHUYECKUE CBOMCTBA FAJIONEHOB.
XUMHYECKUE CBOMCTBA XJI0pa

40 Xnoposogopoa. CoJistHast KHCIIOTa
[IpakTuueckas padbora Ne 4 o reme

41 "TTonrydyeHune COMTHOM KUCIOTHI, U3y4yeHUE
e€ coiicTB"

42 IToHsiTHE O KUCIOPOACOIEPHKAIIUX
KHCJIOTaX XJOpa U MX COJIAX
Brrauciienus mo ypaBHEHUSIM XUMHYECKUX

43 peaKIMii, ecIM OJMH X PEareHTOB JlaH B
U30BITKE

44 Baxwuelimme coeMHEHU XJI0pa U UX
HaXO0XXJICHHUE B IIPUPOJIE

45 OO0m1as xapakTepucTka 31eMeHToB VIA-
TPYIIIBI

46 CrtpoeHue 1 CBOHCTBA MPOCTOTO BEIIECTBA
cephl. AJUIOTPOIHbBIE MOAU(DUKALIUT CEPbI

47 CepoBoaopoji, cTpoeHHe, GU3HNIECKUue U




XMMHYECKHE CBOMCTBA

48 Okcupl cepbl

49 CepHucTas KUCiIoTa u e€ CoJu.

50 CepHas KUCIIOTa B €€ COTN

51 [IpoMbIIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOTBI
HaxoxxneHue cepbl U €€ COSTMHCHUHN B

52 npupojie. XMMHUYECKOE 3arpsi3HEHHUE
OKpY’KarolIeH Cpeibl COSAMHEHHUSIMH CEPBI
Brruunciienus: Macchbl POAYKTa PEAKIHH 10

53 W3BECTHOM MaccoBoi (00bEMHOI) 0TI
(%) ero BbIXo/a OT TEOPETUUYECKU
BO3MOXHOTO
Brruucnenust MmaccoBoit (00BEMHOI) T0TH

54 (%) BBIXOAA MPOAYKTA PEAKIIUU TIO
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIIECTBA U MIPOIYKTA PEaKIHH

55 OO0m1as xapakTepucTuka 3J1eMeHToB VA -
TPYIIITBI

56 A30T, pactipocTpaHeHHE B IPUPO/IE,
buznyecKkrue 1 XUMUIECKHE CBONCTBA

57 AMMHUak, ero pu3nuecKue 1 XuMHYECKUe
CBOMCTBA

58 Conu aMmMoHUs
[TpakTiueckast pabota Ne 5 o teme

59 "ITomyyeHne aMMHaKa, U3y4YeHHE €To
CBOMCTB"

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




61

AzoTurcTas kuciiora. A30THas KUCIIOTa

62

[IpoMbIIEeHHOE TTOJTyYE€HHE a30THOM
KHUCIIOThI

63

Hutpatsl u HUTpUTBL. XMMUYECKOE
3arpsi3HEHNE OKPY KaIoLIEeH cpelibl
COEIMHEHUSIMU a30Ta

64

®docdop, aIOTPOITHBIE MOIUPUKAIIH
docdopa

65

Oxkcunst pocdopa (I, V) u pochopnas
KHCJIOTa

66

[ToHsiTHE O MUHEPATBHBIX YAOOPEHUSX.
3arpsi3HeHue NPUPOJHBIX BOJOEMOB
COeIMHEHUSIMU a30Ta U Pochopa

67

VYrnepon, ero amioTpomnHbie MOAUGUKAITUN
Y CBOIICTBA

68

Oxkcuipl yraepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKHUE
MpoOJIEMBI, CBSI3aHHBIE C OKCHUIIOM

yrinepoaa (1V)

69

[IpakTuyeckue padotsl Ne 6 1o Teme
"Tlony4yenue okcuna yriepona (1V) u
U3y4YEHUE €ro CBOUCTB"

70

VYroanHasg KUCIIOTa U €€ COJIN

71

HCpBOHa‘{aHLHLIC MIOHATHUS 00
OpTaHUYCCKUX BCIICCTBAX KAK O
COCAUHCHUAX YTJICpOda

72

[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB U
UX pOJIb B OBITY U IPOMBILIIIEHHOCTH




73

IToHsATHE O OMOIOTUYECKH BaXKHBIX
OpPraHMYCCKUX BEIIECTBAX — JKHUpax,
OeNKax | yriieBojax

74

KpemHnii, ero ¢pusznueckne u XUMUYECKHE
CBOMCTBA

75

Oxkcua kpemuus (1V), kpemaneBas
KHCIIOTA, CHIIMKATHI

76

bop. bopHas kucnora

77

[TpakTuueckast paborta No7. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxkHenmme HeMeTaulbl U UX
COCIMHECHUS

78

Brrurcnenust maccol (00bEMa; H.Y.)
IIPOJIYKTa PEaKLUM 110 JAHHOW Macce
(00BEMY) UCXOHOTO BEIIECTBA,
COJIEPIKaLIETO ONPENEIEHHYIO MACCOBYIO
JIOJIIO TIPUMECEN

79

Konrtponbnas padora Ne 3 o Teme
«BaxkHenmme HeMeTaulbl U UX
COETUHEHUS.

80

OO01mas XxapakTepUCTHKA XUMUYECKUX
JJIEMEHTOB — METAJIJIOB HAa OCHOBAHUH UX
nonoxxenus B [ICXD JI.M. MenneneeBa

81

Meramnst A- u b-rpynn

82

Mertannuueckast CBsI3b U METAJUITMUECKAs
KpUCTAJIIMYECcKast peiéTka. 3aBUCUMOCTh
(bu3NYECKUX CBOWCTB METAIIJIOB OT
CTPOEHHUSI KPUCTAILIIOB




83

O01e XuMUYECKHE CBOMCTBA METAJIOB

OO0mue crnocoObI MOTYyYEHUS METAJIIOB,

84
MeTtamuryprus. CrutaBsl
DIIEKTPOJIN3 PACILUIABOB M paCTBOPOB

85 COJICH KaK OJMH M3 CIIOCOOOB MOJIYICHHS
METAI0B

86 Borurcnenus o ypaBHEHUSIM AJIEKTPOIIN3a
pacIuIaBoB ¥ pacTBOPOB BELIECTB

87 [ToHsiTHE O KOPPO3UU METALIOB
BrrunciieHus coctaBa cMecel ¢

88 HCITOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUI

89 Paznmuunabie TUIIBI BEIYHCIIEHUH 110
YPaBHCHUSIM XUMHYCCKHX PEaKIIHA

90 Mertamner A-rpymi. [{enounsie MeTaIbI

01 Haxoxnenue B nmpupone. CoiicTBa
IIEJIOYHBIX METAJIJIOB

92 Oxcupl ¥ TUIPOKCHIBI HATPUS U Kallus

93 [lemouHO3EMENbHBIE METAILIBI

94 Bakueitmme coeTUHECHHS KaJIbIIH,
CBOMCTBA, TPUMEHEHHNE

95 JKécTkocTh BOABI M CIOCOOEI €€
yCTpaHCHHS
[TpakTnueckas padorta Ne 8 o reme

96 "YKECTKOCTH BOIBI M METOIEI €8
ycTpaHeHus"

97 AntroMuHui




AmMdoTepHbIe CBOMCTBA OKCHIA U

%8 TUAPOKCHUIA ATFOMUHUS

99 OO0m1as XxapakTepucTUKa METaAIIOB b-
rpymil (moOOYHBIX TTOATPYIIIT)

100 [TepBoHavanbHbIEe PEACTABICHUS O
KOMIUIEKCHBIX COSAMHEHUSX

101 Menp u cepedpo

102 [TpencraBienust 06 aMMHUaYHBIX
KOMIUIEKCax cepedpa u Meau

103 Huak

104 AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA IMHKA

105 Keneso

106 Oxcuipl, THAPOKCH B! 1 conn sene3a (11)
u xenesa (I11)

107 YyryH u cTanabp — CILIaBbl Kele3a
[Tpaktuyeckas pabora Ne 9. Pemenue

108 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxkHenmme MEeTaJJTbl U UX COEAUHEHHUS»
Brrunciienust coctaBa cmecei ¢

109 UCTIOJI30BaHUEM PEIICHHUS CUCTEM
ypaBHEHUU

110 Paznuynble TUIBI BEIYMCIICHUN 110
YPaBHEHUSM XUMHYCCKHX PEaKIIHMA

111 Kontponbnas pabota Ne 4 mo teme
«BaxkHenmme MeTaJlJIbl U UX COCAUHEHHUS»

112 Be3onacHoe UCITOIBE30BaHNE BELMIECTB U




XUMHUYECKHUX PEaKIHi B ObITY

113

HoBble MaTepuaibl ¥ TEXHOJIOTHH.
[IpuHIMIIBI «3ENEHON XUMUN

114

XuMUs 1 310pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPYKaAIOIIEH
cpensl. [Tonstue o npeaensHO
JOTYCTUMOMN KOHIICHTPAIUU BEIIECTB

(ITAAK)

116

DKOJIOrH4YecKHe MPo0JIeMbl, CBSI3aHHBIC C
COCJIMHEHUSAMH YTJIepPO/ia, a30Ta, CePhI,
TSKEIBIX MeTaJIJIOB.POJII) XUMHUHU B
PEIICHUH SKOJIOTHYECKUX MTPOOIEM

117

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMAa XMMUYECKUX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa

118

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB U UX COSMHEHUN
B MIEPHUOAX U TPYIIax

119

Crpoenue BeniecTBa B TBEPAOM, KUJIKOM U
ra3o00pa3HOM COCTOSTHUH. Buabl
XUMHUYECKOMU CBSI3U

120

Knaccudukanust XMMHUYECKHX PEaAKIIHA 10
pa3IMYHBIM MMPU3HAKAM

121

[Iporuo3upoBanue BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPAILICHUN B
paSJ'II/IqHBIX yCJ'IOBI/ISIX Ha OCHOBEC
MPEJCTAaBICHUN XUMUYECKON KUHETUKHU U
TEPMOJIMHAMHUKH.




XUMHYECKUE PeaklMy B pacTBOpax.

122 . 1
I'maposnus coneit
CBolicTBa KMCJIOT, OCHOBAaHHH U COJICH B

123 CBETE MpeACTaBICHUHN 00 1
ANEKTPOIUTUYECKON TUCCOLIUAIIUN

124 OKHCTUTENbHO-BOCCTAHOBUTEIILHBIE 1
peaKIu. IIEKTPOIIHU3.
[TpakTuueckas padota Ne 10. Pemenue

125 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 1
«XMMHYECKHUE PEAKIIUM
[Ipaktuyeckas padora Ne 11. Pemmenune

126 HKCIEPUMEHTAIbHBIX 33/1a4 10 TEME 1 1
«MeTabl, HEMETAJUIBI U UX COSTMHCHUSDY

127 PesepBHbIil ypok 1

128 PesepBHbIil ypok 1

129 PesepBHbIil ypok 1

130 PesepBHEIi ypok 1

131 PesepBHbIil ypok 1

132 PesepBHbIil ypok 1

133 Pe3epBHEI ypok 1

134 PesepBHbIil ypox 1

135 PesepBHbIil ypok 1

136 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 11

[NPOT'PAMME







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

» Xumusi: 8-i Kiacc: yriyOJieHHbIN YpOBEHb: yUeOHUK; 1-e u3nanue, 8§ kiacc/
[Mabpuensn O.C., OctpoymoB N.I'., CnankoB C.A. AKuIMOHEpHOE 00OIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumusi: 9-i kmacc: yriyOJieHHBIH ypoBeHb: yueOHUK; 1-e n3ganue, 9 kimacc/
["a6puensn O.C., Octpoymos U.T'., Cnaakos C.A. AKiMoHEepHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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