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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs, MTPEICTaBICHHBIX
B ®I'OC OOO, c yuetoMm (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAaHUE, €T0 CTPYKTYPY IO
pazzenaMm M TeMaMm, pacopelielieHue IO  KllaccaM, PEKOMEHAYEMYIO
NOCJIEIOBATEIbHOCTh  M3YYEHUS] XHUMHHM C  YY4E€TOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHoOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3ali TpeOOBaHW K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIIbHON  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrOo 00miero oOpa3oBaHUs
OpPUEHTHPOBAHO HA OOLIEKYJIBTYPHYIO OATOTOBKY, HEOOXOAUMYIO Uil BBIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOydarolUXCs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOW [ (OPMHUPOBAHUS MHPOBO33PEHUS
oOyu4arolerocsi, €ro MpeJCTaBICHUNH O MaTepUAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UrpatoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, HJHEPreTUYECKOW, IPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3aldy  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsT  KyJbTyphl  JMYHOCTH  OOy4armuxcs, UX oOmed u
(GYHKIIMOHATBHON TPAMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHpOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHOH  JedATenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HM, TaK U B IPOGECCUOHATHLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEMU(GUKON HAYIHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIbI U YETIOBEKA, SIBISETCS KIIFOYEBBIM HTANlOM B
(bopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HampaBJICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CIICIIM(PUKON
COJIep KaHUsl TPeIMeTa, KOTOPBIM SBJISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbI Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHWYECKON XUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX IMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl MO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUH O XUMUYECKON
peakiuu. O0e ATU CHUCTEMBbI OpPraHHW30BaHbI MO MPHUHIUITY IOCJIEI0BATEIBHOTO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

MPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XMMHUYECKON KUHETUKE U TEPMOJIMHAMUKE.

B 0OCHOBY TeOpeTMYECKMX 3HAHUHN MOJOKEHbl AMIHUPUYECKU IOTyYECHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy U o00ecnedyrBalOT OOYy4YaroIIMMCS BO3MOXHOCTh OOBSICHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHME  cOfepKaHUsT  OporpaMMbl MO  XUMHUU  MPOUCXOAUT €
UCIIOJB30BaHUEM 3HAHWW W3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY>Karouud Mup, Ouosorus, (usrka, MaTeMaTuhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma ocHOBHOTO 001Iero o0pa3oBaHusl MO XUMUHU (yrayOIEHHBIM
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku ydeOHOro mpeamMeTa U O0eCleueHHE YCHIEIIHOTO
oOydeHHs Ha CIEQYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMMe 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenunanys  oOydeHus,  BKIOYarOmias  OpoQUIbHYIO  MOATOTOBKY



oOydarolmuxcsi W TOCHEAYIOUIee CaMOOIpeelieHue B BBIOOpE HampaBiCHUs
oOyueHus B IpoUIbHBIX KJIaccax.

VYriyOonéHHOEe  UM3ydeHHWE XUMHUHM CHOCOOCTBYET — pealv3alud  3a1ad
1po(eCCUOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXHOCTH
KKIOMY O00ydYaromemycsi HpOsSBUTh CBOM HHTEIUIEKTyallbHbIE U TBOPYECKUE
CIIOCOOHOCTH TpU HU3YYEHHUH Y4YeOHOro TMpeAMeTa, HeOoOXOIUMBbIe st
MPOJIOIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYI0BOM JEATEIbHOCTH.

[TporpaMmMa 1o xumuu (yriayOJIEHHBI ypOBEHb) IpeJHAa3HAUYECHA JJIs
UCIIOJIb30BaHUsI B OOPa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOLIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayoaéHHoOro, mpodUILHOI0) HM3YYEHHUS OTISIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBaHUS 3HAHUM OCHOB XMMHUYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUS, O0JIACTU MPAKTUYECKOW NEATEIbHOCTU
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUMN, 3aKOHOB U TEOPETHUECKHUX MOJ0KEHUN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHYECKOTO0 XapaKTepa, sI3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPpM M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEaAKIUH,
(OpMHpPOBaHUU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHUU B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM TNpaBUJ O€30MacHOr0 OOpalleHHsl C BELIeCTBAMH B
IIOBCEHEBHOM KU3HU.

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

N3yyeHnne XMMUM HApPaBICHO Ha JOCTUKEHUE CIEAYIOIINX EJICH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

GbOopMHpOBaHHE  CUCTEMBbl XMMHUYECKMX 3HAaHMH Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

NPUOOIICHNE OOyYaronuXcs K CaMOCTOSTECIbHOM II03HABATEIBHON M
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

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



XUMUHU, TPUMEHSATh WX MPU pPEIIeHHH MpoOJieM B TOBCEIHEBHOW KHU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOYYarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NEATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAPABJICHHOCTH JAJIbHEUIIIETO 00yUeHUS;

OCO3HAHWE LEHHOCTM XUMHUYECKHUX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTHMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KAIOUIEN CPENE U 3I0POBBIO JIFOAEH;

npruoOpeTeHrne 00YyYaIOIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIHM ), HEOOXOAUMBIX JJIs1 Pa3JIMYHBIX BUAOB JIEATEIbHOCTH.

Ha yrmy6nénnoe n3ydenne yaeOHOTO mpeaMeTa « XuMUs OTBOAUTCS 1o 136
yacoB B 8 u 9 kiaccax (4 daca B HeJlen0), Bcero 272 Jaca 3a JiBa rojia 00y4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

Xumusi — BakHas 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JESTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KU3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XMMHUS B CHCTEME HayK. Tena u
BemiectBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATpEraTtHbie
COCTOSIHUSL BewecTB. I[IOHSATHE O TEOPETUYECKHX M HOMIMPHUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpencraBiieHHss 0 Hay4yHOM MO3HAaHUM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIMPOBAHUE,
BblunciicHue. [IpencraBienus 0 HaydHOM MO3HAHWMM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIIEeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTomax paboOThl C XUMHUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XUMHUecKor Jaboparopun. [IpaBuma Oe3omacHoro ooOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTepOTeHHbIX cMecsX. CocoObl pa3aenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
3neMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpoCThie M CIOKHBIE BEIIECTBA.
Mertamnel u  HeMmeTtauibl. BemecrBa MOJIEKYJIPHOIO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmysna. BajaeHTHOCTHP aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewlecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OMHApHBIX COEOUHEHUHM U cocTaBieHHEe (GopMyd OMHAPHBIX
COCIMHEHNN MO BAJEHTHOCTH JJIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 40JiE XUMUYECKOrO 3JIEMEHTA B
coenuHennu. Haxoxxienue npocTeitiieid popMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIMHEHUU. MomnsipHas Macca cmecu BewmecTB. MoiibHas A0JId
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimmei GhopMyIbl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHYECKUX Peakiifil. 3aKOH COXPaHEHHSI MacChl BEILIECTB.
AToMHO-MoNeKymsipHas Teopus. Kuznb u aestensHocTh M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEMHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCHEpUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHHA. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0M, C MpaBwiiaMu padOThl B JIabopaTopuv W MpUEMaMU
oOpamienusti ¢ jgabopaTopHbiM oOOpynoBaHueM. M3ydenwme u omucanue
¢uznyecKkux CBOMCTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaisioB. HaOmionmenune ¢Qusmuecknx (IUIaBleHHWE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XHMHUYECKHX
(ropeHue cBeyH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJIBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomileHHE € 0OpaslaMu BEUIECTB
KoiauuecTBoM 1 monbs. HaOmroneHune W onMcaHWe NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKEeHHE caxapa, B3auMOJICUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, TOJydeHue U pasznoxeHue ruapokcuna meau (1) npu
HarpeBaHuM, B3auMoJeicTBUE Xkene3a ¢ pacTtBopoMm cosiu menu (II). M3yuenue
CocO0OB  pazfeneHuss cmeced (C  TOMOILIBI0 MarHurta, (UIbTpOBAHUE,
BbIIIapUBaHUE, JUCTUILISALUS, XpoMaTorpadus), IpoOBEIeHUE OYUCTKU MOBAPEHHON
comu. HabmoneHne u onvcaHue ONbITOB, WUTIOCTPUPYIOMINX 3aKOH COXPaHEHHUS
MAaccChl.

BaxHeline npeacTraBuTe M HEOPraHUYECKHUX BELIECTB

[IpencraBnenus o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta3O0B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
U3BECTHOM OTHOCUTENbHON IIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUUYECKUX PEaKIIHsIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. Haxoxkaenue kuciopona B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKLMU TOPEHUS U OKUCIIEHUS).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxkcuabl. [IpuMeHeHue Kuciopona.
Crioco0b!l Moy4eHHs KUCIopoaa B 1JabopaTopuu U MpoMbIlIeHHOCTH. [loHaTue o
karanuzarope. KpyroBopor kucinopona B npupone. O30H — amioTpomnHas
Momudukanus kuciopoaa. (O30HOBBIA CJIOHW, €ro 3HA4YeHUE JJIs  IKUBBIX
OpraHn3MoB. PazpylieHne 030HOBOTO CJOSL.

TernoBod »h(dEKT XUMHUUECKOW pPEaKluu, TEPMOXUMHUYECKHUE ypaBHEHUS,
9K30- U 3HJ0TepMUUYEcKue peakuuu. TommmBo. Mcrnonap30BaHue yriisi U ME€TaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM ddekTe.

Bomopon — »nmemeHT M 1pocTtoe BemecTBo. HaxoxkaeHnue Bomopoaa B
npuponie, (uU3MUEeCKUe M XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CHOCOOBI
nosryueHus. [lonarue o kucnorax u coysax. Mcrnonp3oBaHue BoJOpoJa B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pactBopurenb. PacTBOpBI.
HacpilieHHbIE ¥ HEHACBIIMIEHHBIE PACTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CrniocoObl BbhIpaXeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoiictBa Bonbl. lloHsitue 00 ocHoBaHusax. Ilonsitue 006
MHIUKaTopax. KpyroBopoT BoAbI B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanusa Heopranudeckux coenuHeHuid. Oxcuzabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIE) W
HecoJeoOpazyomue. MexayHapoAaHass HOMEHKJIAaTypa OKCHIIOB. TpHUBHANbHBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJICHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucior. MexayHapojaHass HOMEHKJIATypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetraiuioB H.H. bekeroBa. Ilonmydenue xucnor. Kucnotel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Kimaccudukanuss OCHOBaHMM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUA. MexXayHapoiHasi HOMEHKJIaTypa OCHOBaHMI. TpuBHaIbHbIE HA3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHUE C KHUCJIOTHBIMH OKCHIAMH,
KUCJIOTaMH U COJISIMH) M CIOCOOBI mMojyudeHusi. HepacTBopuMble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U IIEJI0YaMU)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIbIe, OCHOBHBIC, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBnanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCTMHEHU.

DKCIEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KUCI0OPO/a B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U U3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIIeHUsI TOPEHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U ONKMCAHUE X CBOMCTB;

nojiyueHue, coOupaHHe, pacro3HaBaHHE M HU3Yy4YEHHE CBOWCTB BOJOPOJA
(ropenue);

B3aMMoO/IelicTBHE Bojopoa ¢ okcuioM menu (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHHsS BEHIECTB C  Pa3IM4YHOM
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 10JI€N PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBIICHUE PACTBOPOB C OIPEAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BObI C METAJNIAMU (HATPUEM U KaJIBIIEM );

ONPEIEIICHNE PACTBOPOB KUCJIOT U IIEJIOYEHN C MOMOIIBI NHINKATOPOB;

UCCIIeJOBaHHE 00pa3L0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3auMoencTBusa okcuaa meau (I1) ¢ pactBopoM cepHOI KUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METaJlIa
JIPYTUM U3 PacTBOpa COJIH;

B3aMMOJICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckass cucTeMa XMMHYECKHX
jaemeHTOB /I. U. MenaesieeBa

Crpoenne atromoB. XuMuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
peaKkiuu.

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX djeMeHTOB. [loHsiTue o
rpynnax (CeMencTBax) CXOJIHBIX AJIEMEHTOB: HIEJOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajuiax, TajJoreHaX, MHEPTHhIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(OTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnonnueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepuonnueckass cucrema xumuueckux daemeHtoB [l WM. Mengeneesa.
Kopotkonepuoanass u jiauHHONepuoaHass (opmbl Tabmuubl «llepuoguueckas
cuctema xumuueckux snemeHToB . YI. Menneneesay. [lepuonast u rpymmsl (A- u
b-rpymier).

Crpoenue aromoB. CoctaB atoMHbIX saep. M3otombl. PaanoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsT OpOUTaIb. DHEPreTUYECKUe YPOBHU U TMOAYPOBHU
aToma: s-, p-, d-opOutamu. DJNEKTPOHHBIE KOH(PUTYpAIUd U DJIEKTPOHHO-
rpaduueckue Gopmyiabl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpa Mepuoja U Ipymnsl 3jaeMeHTa. CTpoeHUe 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumMuueckux 3aeMeHToB Ilepuoanueckont cucremsl . 1. MeHneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTMYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransm. Gusnueckuii cmpic [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ IepuoiaMm.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkenuto B [lepunonnueckoi cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckol CHCTEMBlI XUMUYECKUX
AJIEMEHTOB I Pa3BUTHs Haykd W mnpaktuku. [l. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOM CBSI3M: KOBAJEHTHAs NOJSIPHAs CBS3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBs3b. MexaHu3Mbl OOpa30BaHMsI KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTnoHbl n
AHUOHBI.

Kpucramnnueckue wu amopdHble BemiecTBa. THUMBl  KPUCTAILNTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAHOBJIEHUA. OKHUCIMTENM MW BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN U
paccTaHoBKa B HUX KO3(DPHUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaslaHca.

OKCIEPUMEHTAIIBHOE U3YUECHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHHUE C 00pa3liaMy METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYIT;

IIPOBEJCHUE  OIIBITOB, HWJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKuil (TOpeHUE, peakuu pa3ioKeHUs, COSTUHEHHUS).

MexnpeaMeTHbIe CBSA3H

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 Kilacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NIOHATUH, TAK U TIOHATH, IPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAyKax.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIIECC), HAYUHBIHN (HaKT,
rUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCU(UKAIMs, MEPUOAUYHOCTD,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sBIEHUS NPUPOIbI, (PHUINUYECKUE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BENUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



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

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

[eorpadmsi: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIbI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorust: TexHochepa, TPOU3BOJICTBO, XHMUICCKHE TEXHOJIOTUH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[loBTOpeHne u yriyOrieHue 3HAHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenue aromoB. CBoWicTBA aTOMOB  XHMHYECKHUX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEBHOCT, SHEprus MOHU3AIIUN). [TocnenoBaTenbHOCTh
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUs  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKUCIEHUS H BaJCHTHOCTh. I[lpencraBieHue o
IIEPUOIUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIC CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiecTBa B TBEpPJOM, >KUJIKOM U Tra3z000pa3zHOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJIGHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexxMoneKysipHble B3auMOJEHCTBUS (BOJOpOJHAs CBs3b, CUJIbI BaH-mep-
Baannca). Tunbl KpUCTALTMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAHUS  XUMHUYECKUX  PEaKIUil.
Knaccuduxanys XUMUYECKUX pPEaKIUui MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TemIoBoMy 3hdexTy, Mo
W3MEHEHHIO CTETICHEH OKHUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, M0 arperaTHOMY COCTOSTHUIO pearupyrolnx BEIIeCTB).

DONeMeHThl XMMHYECKONM TEpPMOJAMHAMUKH. OHEpPreTuKa XUMHUYECKHUX
peakiuid. TernoBoit 3pdeKkT XuMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKUE
peakuunu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Brruncnenust o TepMOXUMHYECKUM YPAaBHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOM peakuuu. 3aKOH JEHCTBYIOLIMX MAacc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanusze. epmeHThl. THTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHUYECKOM paBHOBecuu, nmpuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMHYECKOTO paBHOBeCHS. PaKTOPBI, BIMSIOMIME HA COCTOSHHE XHMHYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHUS  XHUMHYECKHUX
MpEeBpallleHU B PA3IMYHBIX YCIOBHUSAX HAa OCHOBE MPEJICTABICHUN 00 M3y4YEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuu. OkucnuTenpHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMHUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaktepuctuka). CocTaBieHUE YPaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAsA JIHucconmanus. XHUMHUYECKHE pPEaKkIMM B PacTBOpax.
Teopus  2IEKTPOJMTUYECKOM  AuccolManvi. PacTBopeHne Kak — (U3MKO-
XUMHAUYECKUU npouecc. [IoHsaTre 0 ruapatax U KpUCTALIOTUAPATAX. DIEKTPOIUTHI
U HENIEKTpOoiuThl. KaTHOHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHblE U cjaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTAHTa Auccounuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarenb. HMHAMKATOpPBL. DJEKTPOIUTHYECKAS AUCCOLMALUS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIil HOHHOTO OOMEHA.
MonekynsipHble, OJIHBIE U COKPAIlEHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJIEl B CBETE MPEACTABICHUA OO0 3IEKTPOIUTHYECKOU
nucconnanvu. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conein. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HM3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BEUIECTB — METAIOB U
HeMeTasuioB (TpaduTa U anmasa), CI0XKHBIX BEIECTB (XJIOpHIa HATPHS);

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
pa3nTUYHBIX (AKTOPOB;

OTIBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUUALNAU
KHCJIOT, IIIEJI0YEeH U COJICH;

IIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIMX MPU3HAKKA NPOTEKAHMS PEaKIM
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JIakMyca, METHIOpawxka u (perondranenHa) ais
OINpPEENICHHS XapaKTepa Cpeibl B paCTBOpPaxX KUCJIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEIMIECTB C ITOMOIIBI0 KAaYECTBEHHBIX
pPEaKIHil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHbBIE peakuun», «l'mapomus conen», «DIEeKTpoIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 X COeITMHEHUS

OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COCIMHEHUI HEMETAJIIOB.

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMu).
XmopoBomopoa. CoigHas  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJY4YEHHE,
MpUMeHEHne. JlelicTBHE XJopa W XJIOPOBOJOpPOAAa Ha OPraHW3M YEJIOBEKA.
Baxueimme xmopuabl ©W HX  Haxoxkiaenue B npupone. Ilonstue o
KHCJIOPOJACOIEPKAINIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJJIOTPOIIHbIE MOJIU(DHUKALIMK KHUCIOPOJAa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUME C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoMl Kkuciotamu). CepoBOJOpOA, CTpoeHue, G(U3HMYECKUE W
XUMHUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJIbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, Qu3UUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNsl Kiacca KucaoT u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PEaKIINH, JISKAIINEe B OCHOBE MPOMBIIIIEHHOTO CIOoc00a MoTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [Ipumenenne cepHoll KUCIOTHI U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhuTt-, cyinbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUNW B NOPUPOAEC. XHMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpeasbl
COEMHEHUSIMHU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHN OKUCIICHHUSL.

A3OT, pacmpocTpaHeHHe B MpUPOJE, (PU3UUYECKHE M XUMUYECKHE CBOWMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TOJyY€HHUE B
7a00opaTopud U MOPOMBINUIEHHOCTH. MOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHUWE U B3aMMOJECHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHas peakuust Ha MoHBI amMmoHusA. Oxcuawel azora (I, II, III, 1V, V).
AzoTuctas kuciaoTa. A30THast KHCJIOTa, €€ MoJIy4YeHue, (PU3nUecKue U XUMHUECKHe
CBOMcTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PHUUECKHe),
npuMeHeHue. XHUMHUYECKHE PEaklUM, JIeXKAIIUe B OCHOBE MOJIYYCHHS a30THOMN
KHUCIIOThI B IPOMBITIUIEHHOCTH. HuTpaTsl 1 HUTpuTHL. KauecTBeHHbIE peakiuyd Ha
HUTpPAT- W HUTPUT-aHUOHBI. XWUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCMHEHHUSIMH a30Ta (KUCJIOTHBIC JMOXKIW, 3arpsA3HEHHE BO3/AyXa, IOYBBI H
BOJIOEMOB).

®ochop, amnorponubie Monudukanumu ochopa (Oenmpiii M KpacHBIM
dbocdop), puznueckue U XUMMHUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE ¢ METaJlJIaMU,
KHUCIIOPOJIOM, TaJIOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl ocdopa (I, V), dochopnas kuciora, GU3MYECKHE U XUMUUECKUE
cBoiicTBa, nonyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranorenuaax ¢ocdopa (111, V).

[lonsiTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yI0OpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpenbl
coeIMHEHUsAMHU a3oTa u docdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

VYrnepoa, amnorponsHsle Mogudukanuu (rpadur, anmas, QyJuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKHE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaM{, HEMETaJllaM{, KOHIIEHTPHUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopot yriaeposa B mpupoJie.
Oxcunpl yriaepoja, ux Gu3HNUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucimora u ee Cojid, HX
bu3nUecKkue W XMMUYECKHE CBOMCTBA, MOJydyeHHUE U mpuMeHenune. KapOoHatsl,
rUApOKapOoOHaThl, WX cBoWcTBAa. KadecTBeHHass peakids Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.



[lepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUIEH, alleTHICH), 3TaHOJI, [JIMLEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTe O OMOJOTUYECKU BaXKHBIX OPTraHMYECKUX BEIIECTBAX — >KMpax, Oeykax,
yriaeBoJgax — M WX pOJIM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPraHUYECKUX COCTMHEHUN.

KpemHuii, ero ¢usmyeckue u XMMHUYECKHME CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJlaMH, KUCJIOPOJOM, YIJIEPOJOM, TajloreHaMu), MOJy4YeHUEe U MPUMEHEHUE.
Ponb kpeMuus B nipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CHJIMKATHL: (pU3MUecKkre M XUMHUYECKHE CBOWCTBA, MOJYYCHHE M MPUMEHEHHE B
OBITY M MNPOMBIIIIEHHOCTH. BajkHeWIne CTpOUTENbHBIE MAaTEpHUAIIbl: KEpaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e30macHOro MCHoab30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. O0mue npeacTaBieHuss 0 GU3NIECKUX
Y XMMHUYECKUX CBOWMCTBaxX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAIOIMUX (U3MUYECKHE M XMMHUYECKHE CBOMCTBA
raJJor€HOB U UX COCIUHCHU;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHUE KAaU€CTBEHHBIX PEAKIUi Ha XJIOPHUI-, OPOMUJI- U UOAUA-UOHBI U
HaO0JI0ICHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEpbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe  Tporiecca  OOyIVIMBaHUSI — caxapa  IMOJ  JICMCTBUEM
KOHILICHTPUPOBAHHOUN CEPHOU KUCIIOTBHI;

U3YYeHUE XUMUUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakluuid Ha CylbPua-, CylbPuT- U Cyibdar-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yA0OpEHHUI;

MoJIy4eHHe, coOupaHue, paclio3HaBaHWE U W3YYCHHE CBOWCTB aMMHUAaKa,
M3yYEHUE CBOMCTB COJIE aMMOHMS;

MPOBEJICHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbochar-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aMMOJICVCTBHUSI KOHUCHTPUPOBAHHOW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ TpoIeccoM aJcopOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NMPOTHUBOIasa;

MoJIy4eHHe, coOMpaHue, pacrio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-WOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX MPEBPAILICHUN KapOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHHWE ¢ oOpa3llaMd NPUPOJHBIX KapOOHATOB U CHUIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBIIIJIEHHOCTH;

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

MeTtasibl U X COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMuueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MPOCTBIX BEIMIECTB — METALIOB. MeTraimmyeckas CBsI3b U
MeTaJllTN4ecKasi KpUCTAJUIMUECKasl peuieTka (IpUMUTHBHAs KyOuueckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHaJibHasi IJIOTHOYIIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01mMe cnocoObl MOJIy4YeHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOIN3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
crioco00B TMoJyiyuyeHusi MerawioB. lloHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOIE.
duznyeckre 1 XMMHUYECKUE CBOWMCTBA (HA MpUMeEpEe HATpUsI U Kajus), MOJTy4YEHHUE.
Oxcubl ¥ TUAPOKCUABI HATPUA U Kanus. [I[puMeHeHune menouHbIX METaIOB U UX
coequHeHu. bruonornueckas poJyib HaTpUs U KaJusl.

[Ilenouno3eMenpHbIE META/UIBI MAarHMd W KaJbLUUM: TIOJIOXKEHUE B
[Tepuognueckon cucreme xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXKJICHHE B ITpupoie. Pu3ndyeckue 1 XMMUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeWlnne coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopot kanblus B IpUpPOLE.



AmoMHuHMIL: TIoJI0KeHHE B [leproanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIeHHWE B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amoMuHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmtoMuHUs. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuCTHKa MeTauioB b-rpynm (HOOOYHBIX MOATrpYyMMH):
nojnoxxeHne B llepuommueckor cucreme xumuuyeckux dsnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d->]IeMEHTOB, CTENEHUW OKHCICHHUS AaTOMOB B COCIUHEHUSAX. 3aBUCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTA B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHUI XpoMma).
[lepBoHa4aIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSX.

Menb 1 cepebpo: CTpoeHHEe aTOMOB, CTENEHU OkucieHus. OOume KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAX, THIPOKCUAAX U
COJIsIX, UX npuMeHeHuu. [IpencraBneHuss 00 aMMHAYHBIX KOMILUIEKcax cepedpa u
meau. KauecTBeHHbIE peakIMy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIUM HA KATUOHBI INHKA.

Kenezo: cTpoeHne aroma, CTENEHM OKHCIIEeHHs. HaxoxneHune B mpupoze.
Pusnyeckue U XUMUYECKUE CBOMCTBA JKelle3a, IpUMEHeHue. buonornyeckas poib
xene3a. Oxcuapl, Tuapokcuasl U conu xkenesa (I) u xenesa (III), ux cocras,
CBOMCTBa M ToiyuyeHue. KadecTBEHHbIE peaklMM Ha KaTHOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kenes3a. [Ipon3BOACTBO UyryHa W CTalIu.
DKOJIOru4ecKkue npoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCNEpPUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMM METAJIOB M CIUIABOB, MX (PU3NYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMUYECKON PELIETKY;

M3y4YECHUE B3aWMOJCUCTBUS METAJUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHNE IIPOLIECCOB IEKTPOIM3a pacTBOpoB xsopuaa meau (1I) m
uoauzaa Kainvs, KOppO3UuH METAJUIOB;

U3y4eHue OCOOCHHOCTEH B3aWMOJCHCTBUS OKCUAOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKapOOHATOB KaJbIHUs, )KECTKON BOJIBI;

WU3YYEHHUE IIPOLIECCOB IIOJIYYEHUS TUIAPOKCUIOB JKEJIe3a, UX XUMHUYECKHX
CBOJICTB,;



M3Yy4Y€HHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IFOMUHUS, IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OTHMCAHNE OKpAIIMBaHUS TJIAMEHU WOHAMU HATPUS, KaUsi H
KaJIbIIUS;

uccienoBanue aMmGOTEPHBIX CBOMCTB THIPOKCHJIA aTIOMHUHUSA, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeulne MeTamibl U ux
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCII[ECTBA W MaTepHalibl, 00JIaCTH WX TMPUMEHEHHS. be3omacHoe HCIoIb30BaHNe
BEILIECTB 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
M3y4yaeMbIX XUMHUYECKUX 3JIEMEHTOB M MX COCIUHEHUH sl (YHKIHMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3J0pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloeh cpeibl. IKOJOTUYECKHE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIEpOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[TIJIK. Ponp XxuMuM B pelieHnr 3KOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE MaTepHalbl),
ONPEAECICHUE KHUCIOTHOCTA IIPUPOAHBIX BOJ, MOJECIMPOBAHUE MpOLEcca
o0Opa30BaHUs KUCIOTHOTO JO0XKIs, H3yUYEHHUE €T0 BO3ACHCTBUS HA MaTEPHAIIbI.

IloBTOpeHne U 00001IeHNe 3HAHWH OCHOBHBLIX pa3iejoB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [leprnoanueckas cucTremMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U TPyMIax.

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

Kinaccupukanys XUMHUECKHX PEAKIUA 110 Pa3jIMYHbIM  IpU3HAKaM.
[IporHo3upoBaHrie BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms cosent. Peakuum oxkucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€H B CBETE MPEIACTaBICHUN 00
MEKTPOIUTUIECKON  JAUCCONMAINMM W OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
pEeaKInsIX.

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 WCIIONh30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTECTBCHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SBJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
rUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKAIMs, MePUOIUYHOCTD,
HaOJI0ICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOEINb, TEXHOJIOTHS,
MaTepHabl.

®du3rka: BEMIECTBO, TENO, (PU3MUECKHE BEIWYUHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEH W TBEPAbIX (KPUCTAUIMUECKUX) Tell,
KpUCTAJUTMUECKasl PpeIIeTKa, JJCKTPOH, SApPO aroma, NpPOTOH, HEUTPOH, HWOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAAMOAKTUBHOCTH, ajlb(a-, 0eTa- 1 raMMa-u3IydeHue,
AIEKTPUUCCKHUH 3apsii, MPOBOAHUKH, ITOTYTIPOBOTHUKH, TUIICKTPUKH, COTHCUHBIN
CIIEKTP, pa3yioKeHUe OEI0T0 CBETa B CIIEKTP.

buonorus: sxocucrema, 6uocdepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpaIbHBIC YIOOPEHUS, MHUKPOIJICMEHTBI, MAaKPOIJIEMEHThI, THUTATCIbHBIC
BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE UCKOIIaeMblIe, TOTNIUBO, BOJAHBIC PECYPCHI, IJIAHETa 3eMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIICTBEHHBIE
TEXHOJIOTHH, TEXHOJIOTUH IJICKTPOHHON MTPOMBITIUICHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30BAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHON JIEATEIbBHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMA POCCUNUCKUMU COLIMOKYJIBTYPHBIMA U JTYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOMO3HAHUsS, CaMOpPAa3BUTUA U COLMAIU3ALMU
O0yJarOITIXCsl.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIlIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACJIEAUI0, MOHUMAHUE 3HAYEHUS] XUMHUYECKOU
HAyKW U TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH dKOHOMUKHU
Poccun u cBOEro permnoxa;

2) rpaskaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE, MPOSIBJICHUEC KOMMYHHMKATUBHON KYJIbTYphl B
pa3HO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHUIO M B3aUMOTIOMOIIM B MpoIiecce Y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCThH OIICHMBATh CBOE IMOBEJICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJEACTBUMN
MOCTYNKOB;

3) popMUpPOBAHUS IEHHOCTH HAYYHOT' 0 MO3HAHUS:

MHUPOBO33PEHYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakilvH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOJUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJIA Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
U TIPOU3BOJUTENBHBIX CHJI OOIECTBA B IIEJIOM, POJIM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS35X Y€JIOBEKA C IIPUPOJHOM U TEXHOJOTMYECKON CPEeLloN;

Mo3HaBaTelbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4eHws;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHME IOCJICACTBUU U
HETPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TMPU  OOpAIICHUH C
XUMHUYECKUMH BEIIECTBAMHU B YUEOHBIX M )KM3HCHHBIX CUTYaIHsX;

5) Tpy10BOT0 BOCIIMTAHMS:

dbopMUpOBaHUE IIEHHOCTHOT'O OTHOIICHHUS K TPYIAOBOHM JIEATEIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa U K UCCIEA0BATEIBLCKON NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIECTBE;

pa3BuUTHE MHTEpeca K mpodeccusiM, CBA3aHHBIM C XUMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU c(epbl, OCOZHAHHE BO3MOXHOCTH CaMOpEaM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

OCO3HaHHUE HEOOXOAMMOCTH OTHOIICHHS K MPUPOE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUST TIOCTYIIKOB M OLEHKM HX BO3MOXHBIX TOCIEACTBUU A
OKpY’)Karollel cpelibl; OCO3HAaHWE TIJI00AbHOTO XapakTepa HSKOJOTHYECKUX
npoOeM U MyTel UX pelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
IIpU U3YYEHUU XUMHH, Uil PEUICHUS 3a/1ad, CBSI3aHHBIX C OKPYXAIOIIEeH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH Cpele;
OCO3HAHUE CBOEU POJIM KaK rpakJaHUHA U MOTPEOUTENS B YCIOBUSAX B3aMMOCBS3HU
IIPUPOJHOM, TEXHOJOTHYECKOW M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOM JIEATEIIBHOCTH SKOJIOTHYECKON HAITPABJICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl O00yUYaIOIIMXCs, OCBOMBIIMX MPOrpamMMmy IO
XUMHUHU OCHOBHOI'O 00I1I€T0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHUE MEXIUCIUIIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOUTUX
MaTepuaibHOE €JAMHCTBO MHpa U TMPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEPTUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBAaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYCOHBIMU JEUCTBUSIMU (ITO3HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM I TIOBBIIICHUS
3(h()EKTUBHOCTH OCBOCHHS COJIEpKaHHUS Yy4yeOHOTOo mpenmera, (HopMUpOBaHUS



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

CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPaKTHKE.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJb30BaTh NPHEMBI JIOTHUYECKOTO MBINIJICHUS TPH OCBOCHUU
3HAHWH: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHIA (BBIACIATh UX CYIICCTBEHHBIE
IIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTUMHU MOHATUSMH); aHAJTU3HPOBATh,
CpaBHUBaTh, 0000maTh, BHIOMpPaTh OCHOBaHUA I KiIacCUpUKAIUU U
CUCTEMATHU3AINA XUMUYCCKUX BEIICCTB M XUMHUYCCKUX PEaKIINil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TI0 aHAJOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
U3Yy4aeMBbIX MPOIECCaxX M SBIICHUSX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMble B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPEACTABICHUS — XUMUYECKHUM 3HAK (CHUMBOJI 3JIEMEHTA), XUMUYECKast
dbopmyrna U ypaBHEHHE XMMHYECKOW PEaKIIMU — MPHU PEIIeHUN Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUN XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITHN.

ba3oBble wucciaegoBare/ibckue AeHCTBUA (MeETOAbI HAYYHOIO0 IMO3HAHUSA
BelleCTB M sIBJICHU):

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHHWS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBLHON U
MIPOCKTHO-HUCCIIEA0BATEIbCKOM ISATSTLHOCTH;

YMEHUS HCIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATENILHO CTABUTh BOMIPOCHI; aHAJTU3UPOBAThH (DAKTHI, BHISBISTH
u (QopMynupoBaTh MpodiieMy, ONMPENeNsTh IeJb W 3aJaud, COOTBETCTBYIOIIUE
pEIICHHIO MTPOOIEMBI; TIPEAJIaraTh OMUCATEILHYIO WIIH OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIIECTBJIATh €€ TPOBEPKY; YMEHHS IMPOBOJWTH W3MEPCHHUS HEOOXOIUMBIX
MapamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TIPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 0000IIEHNUS M BBIBOJABI MO PE3yJbTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJISATh OTUET O MPOCIIAaHHON padoTe;

Pabora ¢ unpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHMKAX WH(MOpPMAIUU (HayIHO-

NOMyJIsipHAsl JIUTEpATypa XUMHUYECKOTO COJACpP)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBAThH €€
JIOCTOBEPHOCTh U HEMPOTHBOPEUYHMBOCTh, OTOMpaTh U HHTEPIPETUPOBATH
uHPOpPMAIMIO, 3HAYUMYIO Ui PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3ampOCHl MPU TOUCKE U O0TOOpe
uHpOpMaly, HEOOXOAUMOU MMl BBINOJIHEHUS Y4eOHBIX 3a7ay; HCHOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUM U PA3IUYHBIC MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSTEIbHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpEICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyTrHe
(dopMBl); YMEHHSI UCIONIB30BaTh HAy4YHBIN SI3bIK B Ka4eCTBE CPEACTBA PadOTHI C
XUMUYECKOH HH(poOpMaIueil; MpUMEHATh MeXNpeAMeTHble (pu3nuecKkue u
MaTeMaTHYeCKHUe) 3HAKU U CUMBOJIBI, (hOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HaTJISJHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenus oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUN):

MIPEICTABIIATh TOJYYCHHBIC PE3yIbTaThl MO3HABATEIBLHOW JCSITCIHBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTalneH
pe3ylbTaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNbCKON
7a00paTOPHOM MU MPAKTUYECKON padOoThl, yueOHOTO MPOEKTA); B XOJ€ JUajiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMON TeM€e M BBICKA3bIBaTh UJIEH,
(bOopMyIHpPOBaTh CBOM TMPEIOKEHUS OTHOCUTEIIBHO BBIMOTHEHUS MPEIOKESHHOM
3a/1aum.

2) ymMeHus y4eOHOTO COTPYIHUYECTBA (TPYNIIOBas KOMMYHHUKAITHUA):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTH: TIAHUPOBATH OPTaHU3AIHIIO
COBMECTHOW pabOThI, ONPENENATh CBOIO POJb, PACHpEAeNATh 3aJadyd MEKIY
YJICHAMH TPYIIIBI; BBITOJHIATH CBOIO YacTh pPabOThI, KOOPAWHHUPOBATH CBOU
JEUCTBUS C JACUCTBUSAMH JPYTUX WICHOB KOMAaHBI, ONPEACIATh KPUTEPHH TIO
OIICHKE Ka4yeCTBa BBIMOJHEHHON pabOThI; peliaTh BO3HUKAIOUIUE MPOOJIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
oOcyxneHnn, OOMEHE MHEHHUSMH, «MO3TOBOM INTYypMe» U Jpyrux Qopmax
B3aMOJIEUCTBHUS.

PeryasitTuBHbIe yHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

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



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33JaYd: CAMOCTOSITENIBHO
BbIOMpaTh COCO0 perieHus: yueOHON 3a/1a4uu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO pabOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENIbCKOM  3aJjaud; HAa  OCHOBE  MOJYYEHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 00OOIIEHHUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXKHOE PAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YyJbTATHl: COOTHOCUTH CBOM JIEHCTBUS C
IUIAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBISTh CAaMOKOHTPOJb JIEATEIbHOCTH;
KOPPEKTHPOBAThH CBOIO ESATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oO1rero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEe CoJepkKaTeabHOe
AIpO C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIVIACOBAHBI MEXAY
co00M, YTO TO3BOJISIET PEAIM30BHIBATh YIIYOJIEHHOE M3Yy4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax pealu3alid WHIUBHIYAJIbHBIX
00pa30BaTeNIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3YsI CETEBOE B3aUMOJICHCTBUE
opranuzauud. [lo 3aBepuieHHH pealn3aly NPOrPaMMbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JI€TajlbHEe OCBOMTbH MarepHall, OBJAJETh PaCIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAyYHBIX
3HAHWI, yMEHUH U CHOCOOOB JEUCTBHUM, cHenu(pUUECKHX I HpPEeIMETHON
o0nactTu «XuMUSA»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JEATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B pA3JIMYHbIX YYE€OHBIX M peajbHBbIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYyYEHMsS Ha CIEAYIOIIEM YpOBHE
oOpa3zoBaHusl.

K xoniy oOyuenus 6 8 kaacce y oOyuaromerocss OyayT chopMupoBaHbl
CIICAYIOIIAE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX TIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJIIpPHAs Macca, KOJWYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJIsI XHWMHUUYECKOrO »JJIIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJ, KUCJIO0Ta, OCHOBAHMUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHJI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakiuii: peakiui COCIUHCHUS, PEaKIIUU Pa3I0KECHUSI, PEaKITUU
3aMEIIeHUsI, PEAKIMu OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIIOBOU
ahdeKT peakiuu; SAPO aToOMa, AIEKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTaIb,
paguyc atoma, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, WOH, KaTUOH, AaHUOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIlusi) B pacTBOpe, MOJSIpHAsE KOHIIEHTpaIUs BEIIECTBA B
pacTBOpE; AIECKTPOOTPUUATEIIBHOCTh, CTENECHb OKHUCJIEHUS, OKHCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX IIOHATHA H
MIPUMEHATH ITU MOHITUSA PU OMUCAHUU BEMIECTB U UX MIPEBPALLCHUN;

WCITOJIb30BaTh XUMUYCCKYIO CUMBOJIUKY IS COCTaBICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJICNISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHCJICHHUSI AJIEMEHTOB B OWMHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTH
BEILECTB K ONPEAECICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBSI3U (KOBAJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pPacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHMUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUMN, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAaX
VICCIIEIOBAHUS BEIIECTB U U3YUYCHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh [OHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOWCTB
XAMHUYECKUX JJIEMEHTOB OT UX MOJIO)KEHUSA B llepuoanueckon cucreme:

OMHUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckoi
CUCTEMbl XMMUYECKUX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Manbsie mepuoab» U «OO0NbIIINe
IIEPUOJIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuueckux dneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHUCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB U 3apsijl
aJipa, 00IIIee YUCIIO AMEKTPOHOB U PACTIPEICTICHUE UX T10 JIEKTPOHHBIM CIIOSIM);

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

KJacCU(UIMPOBAaTh XMMHYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEILECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXHBIX BELIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIIOT, OCHOBAaHUN M COJICH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, MOATBEP)KAasi NpUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIKCHIBaTh POJIb KUCIOPO/Aa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3UYHBIX OTPACISAX MPOMBIIIJICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHIX;

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

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MacChl BELIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIMHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3J€MEHTa Mo (QopMyJie COECITUHEHHs, HaXOJIUTh
npocTeiyo (GopMyiTy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BEIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEaKIINH;

IPUMEHATh OCHOBHBIE OIEpAIMM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3alINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBsSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKHUX PEeaklni, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOICHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJIA
OCBOEHUS YUYEOHOT'O COJEPKAHUS;

pacKkpblBaTh  CYIIHOCTh IPOLIECCOB OKHUCIEHHS UM  BOCCTaHOBJICHMUS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy peallbHO Ha0II0IaeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMUA B MAKpO- U MHUKPOMHUPE, OOBIACHATD
NPUYUHBI MHOTOOOpAa3usi BEHIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MMPEIMETOB;

coOnmogaTh mpaBuia Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCIOJIb30BaHUU XMMHUYECKOM TMOocylnbl M O0OpyIOoBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUUM C HWHCTPYKUUSIMU BBIIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNICHHOW  MaccOBOM  JloJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMe «OCHOBHbBIE KJIAcChl HEOPraHUYECKHX
COCIUHECHUI;



JEMOHCTPUPOBATh  BJAQJECHHE OCHOBAMHM XMMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIOIEH yMeHHUs1 0€30MacHOro oOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B MOBCEIHEBHOW >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISIX COEPEKECHHUS
3JI0POBBS U OKPY’KaIOLEH CPE/Ibl.

K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHb
CIICAYIOIIME TPEAMETHBIC PE3yJIbTaThl H3YUYCHUS XUMHHM Ha YIIyOJICHHBIM
yYpPOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIeKyJa, HWOH, KAaTHOH, AaHUOH, »JJECKTPOOTPUIATEIBHOCTh, CTEICHb
OKHCJICHUsI, XUMUYEeCKasi peakiys, TEIIoBoM 3(PeKT peakiyu, MOIb, MOJISPHBIN
00BEM, pacTBOp;

AJIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] AUCCOLUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJield, oOpaTUMble M HEOOpaTHMBbIE PpPEAKIUHU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIUH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/NIMUECKasi), MEXXMOJICKYJISIPHbIC
B3aUMOJICUCTBUSL (BOJOpPOAHAsT CBsA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckasi, 00ObEMHO-
LIEHTPUPOBaHHAs KyOnueckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUECKOE PABHOBECUE, JIIEMEHTBI XUMUYECKOMN
TEPMOJIMHAMUKH KaK OJHOM W3 TEOPETUUECKNX OCHOB Xxumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T MOHATHUS PHU ONIMCAHUU BEIIECTB U UX NPEBPAILICHUN;

WCIIOJIb30BaTh XMUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONPEAEHATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHUYECKHX 3JIEMEHTOB B
COEQMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy COEIMHEHUU 1o (opmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJUTMYECKOW) B HEOPraHUYECKUX COCIUHEHMSX, 3aps]l HOHA IO
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPaX HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIci Ilepuomnueckoro 3akona J[. WM. MeHneneeBa wu
JIEMOHCTPUPOBATH €0 MIOHUMAHUE:

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



OOBSCHATH CBS3b TMOJOKEHUS OdJIeMeHTa B llepmommdeckoil cucreme cC
pacrpeneseHueM JJIEKTPOHOB IO 3HEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJOB) B MpeJiesiax MalbIX NEPUOJOB U TJIABHBIX MOATPYIII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Auccolanuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOM peakldd, HanpaBIeHUs CMEIIEHUS XUMHUYECKOTO
pPaBHOBECHS B 3aBUCUMOCTH OT PA3IMYHBIX (haKTOPOB;

KIacCU(PUIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKUE peaknu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerIoBoMy 3(QeKTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, MO H3MEHEHUIO
CTEMCHEW OKUCIICHHS XUMHYECKUX D3JIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUH, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJSIPHBIX W HOHHBIX  yPaBHEHHl  COOTBETCTBYIOIIHMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIUUA KUCIIOT, IIeI0ueh
W COJIeH; TOJHBIE M COKpAICHHbIE YPaBHEHUS peakIMii HMOHHOro OOMEHa;
peaKkuui, TMOATBEPKIAOMINX CYIIECTBOBAHUE TE€HETHYECKONM CBSI3H MEXKIY
BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh TMPOIECCOB THUAPOJHM3a COJIed TMOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaKITUi;

MpeACKa3bIBaTh XapaKTep Cpelibl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATpUi, Kajvii, MarHui, KaJlbl[Ui, AJIFIOMUHHUH, KEIE30, MEJb, LINHK,
cepeOpo) u 00pa30BaHHBIX HMMHU CIIOKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CepoBOAOpoAd, okcuawsl yriaepona (II, IV),
kpemuus (I1V), azora (I, II, III, IV, V) u docdopa (IlI, V), cepum (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroapHas, KpEeMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamioB [A-IIA-rpynn, amomunus, meau (II), nmnka,
kenesza (I u II));



MOSICHATH COCTaB, OTHEIbHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U MX coiu, ramorenuasl kpemuus (IV) u docdopa (III u V), oxcun u
ruapokcu xpoma (III), mepmanranar kaaus;

OMKCHIBATH POJIb BAXKHEHIIINX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MpoIeccax,
BIIUSTHUC HA KUBBIE OPTaHW3MbI, MPUMEHEHHE B PA3JIMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JIJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IyTEM COJEp>KalIUecss B BOJHBIX PacTBOpPax
HWOHBI: XJIOpUA-, OpOMHUI-, HMOIUI-, cylbdar-, dhocdar-, kapOoHAT-, CHIMKAT-,
cynbduT-, cymbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYCCKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJe COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO 3JIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
npocTeninyo (popMyIly BElecTBa Mo MacCOBBIM HIIM MOJIBLHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJTHOTO M3 pPEareHTOB, MPAKTHYECKOTO BBIXOJIA TMPOAYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmomaTh mpaBuia  Oe3omacHOW — paboThl B jabopaTopuu  TpH
WCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpYJOBaHUS, a TakkKe IMpaBuiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
71a00paTOPHBIX OMBITOB M MPAKTHUYECKUX PA0OT MO TOJYyYEHUI0 U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTANLHBIX 3a7a4 10 TeMaM Kypca, TMPeACTaBIsATh Pe3yJIbTaThl
DKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKa3aTEILCTB, IPadUKOB, TAOJIMI] U BBISBJISATH
OIMITUPUIECKUE 3aKOHOMEPHOCTH;

MPUMEHATH OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW ISATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, OO0O0OIIEHHWE, CHCTEMATH3allui0, BBIIBICHUE IPUYMHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
BIIAJICTh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);



OpUMEHATh  MpaBwia  Oe3omacHOro  oOpallleHHs ¢ BEIECTBaMH,
UCIONB3YEeMbIMA B TIOBCEIHEBHOM JKU3HHU, IMpaBWia TOBEAEHUS B IIEJIAX
cOepexeHusl 370pOBbS M OKPYKAIOIIEW NPUPOIHOM Cpenbl, NOHUMAaTh Bpea
(OmacHOCTh) BO3JACUCTBUS Ha JKMBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIMOCOObl YMEHBIIIEHUS U MPEAOTBPAILICHUS UX BPEIHOIO
BO3/ICICTBUS, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB AJIsi OPraHU3Ma YeIOBEKa;

UCIIONIb30BaTh MOJYYEHHBIC MpeNCTaBiIeHUs O cdepax MpodecCHOHaTLHON
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(hecCHOHanbHOM OpUEHTAllMU W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQUIBHOTO TMpeAMeTa MpU NPOJOJIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETrO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEI0BATENBCKON AECSITENBHOCTH
XUMHUYECKONM W XUMHUKO-3KOJOTMYECKOW HamnpaBiIC€HHOCTH, MPHOOPECTH OMBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUM B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3alnH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uudposBbie)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. [lepBoHavaibHble XUMUYeCKHE OHATHS
Xumusi — BaxkHast 00J1aCTh
1.1 €CTECTBO3HAHMS U IIPAKTUYECKOU 10 2
JeSITENIbHOCTH YeJIOBEKa
BemectBa u xumuueckue
1.2 28 1
peakuuun
Hroro no pazgeny 38
Paznes 2. BaskHeiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Bo3nyx. [Tonstue o razax. 19 | |
) Kucnopon. Oxcumpl
Bonopoa. Ilonstue o kuciorax u
2.2 8 1
COJISIX
Boxa. Pactsopsl. [Tousarue 00
23 P 18 1 1
OCHOBaHMSIX
OCHOBHBIE KJIaCChI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHCHHI
Hroro no pazneny 61

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3emMeHToB /. U. MenaesneeBa. CTpoeHune aToMoB.

Xumnueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 18
XUMHUYECKUX dieMeHToB /1. 1.
MenneneeBa. CTpoeHue atoMa
XUMHYECKas CBA3b.
3.2 OKHCIUTENTBHO- 16
BOCCTAaHOBUTEIIbHBIC PEAKIIHH
Hroro no pazgeny 34
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 136

[MTPOI'PAMME




9 KUIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
Pa3nes 1. BemecTBo M XMMHYecKasi peakus
11 [ToBTOpenue u yriryOneHue 3HaHUi o g
BELIECCTBE
12 OcCHOBHBIE 3aKOHOMEPHOCTH ITPOTEKAHUS 14 1 1
XUMHUYECKHUX PEAKIIUN
13 DNEKTPOIUTHYECKAs JUCCOLUAIIH. 14 | )
' XUMHYECKHE PEaKIiU B PaCTBOPax
Hroro no pazneny 36
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX g !
) aneMeHToB VIIA-rpynmnsl. ["anorenst
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 10
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 12 1
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 13 1 2
KpEMHUU, UX coequHeHus. bop
Hroro no pazneny 43




Pazgen 3. MeTa/iIbI M BX COeTUHEHU S

3.1 OO01mue cBOWCTBa METAIIOB 10
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 22 1 ‘ 2
Uroro no pazgeny 32
Pa3znea 4. Xumus 4 OKpysKamomas cpeaa
41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTUYECKOMN TPaMOTHOCTH
Hroro no pazgeny 5
Paszngen 5. O0001menne 3HAHUH
51 [ToBTOpeHUE 1 00600IICHNE 3HAHUT 10 )
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiiaccoB
Hroro no paszneny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 11







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Ponp XuMuu B KU3HU
YyeJoBeKa

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[TonsaTne 06 ucTOprH BOSHUKHOBEHUS H
pa3sBUTUSA XUMUU. XUMHs B CHCTEME HAYK

Tena u BemecrBa. Puznueckue u
XMMHUYECKHUE CBOVICTBA BEIIECTB

duznueckre 1 XUMHUYECKHUE SIBICHUS

IToHsATHE O TEOPETUYECKUX METOIAX
ITIO3HAHMSI B €CTECTBEHHBIX HAYKAX.
Hcrounnku xummuueckoi HHPopMaun

[TpencraBieHns o HAy4YHOM MO3HAHUH Ha
SMIMPUYECKOM YPOBHE: HAOIIOJICHHUE,
U3MEpEeHUe, IKCIIEPUMEHT, MOJIETUPOBAHHE.
ITonsTHe o METOoJaXx pa6OTBI C XUMHYECKUMHU
BemectBamu. O0OpyaOBaHHE MIKOIBHOM
XUMHUYECKOH 1abopaTopuu

[IpakTuueckas padora Ne 1 o treme
"TIpaBuia paboThl B 1a00paTOpPUU U IPUEMBI
oOpaiiieHus ¢ 1abopaTOpHBIM
obopynoBanuem"

YucTrle BEleCcTBA U CMECU




9 Crnioco0nI pazneneHus cMecei
[IpaxTuueckas padora Ne 2 o teme

10 "Paznenenne cMeceit (Ha MpuMepe OYUCTKH
MOBapEHHOM con)"

11 ATOMBI 1 MOJIEKYJIBI

12 XHUMHUYECKHUE IIEMEHTBI

13 [IpocTsle 1 ClOKHBIE BEIECTBA

14 BemectBa MoJIeKyasIpHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

15 Xumuueckast popmynna. BareHTHOCTh aTOMOB
XUMUYECKHUX 3JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 OrnpeneneHne BAIGHTHOCTH aTOMOB T10
dbopMynaM OMHAPHBIX COSTUHEHHIA

13 OTtHocuTenbHAsE aTOMHAs Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca
BrrunciieHust OTHOCUTENBHOM MOJIEKYIISIPHOM

19 MaccChl BEIIECTB, MOJIIPHON MacCChl, MacChl
BEII[ECTB U KOJUYECTBA BEIIECTBA

20 MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUU

21 Brruncnenns MaccoBOU 1OJIH XUMHUYECKOTO
plieMeHTa 1o (GOopMyIie COeTUHEHUS

2 Haxoxnaenue npocreiimieit GopmyIibt
BEII[ECTBA [0 MACCOBBIM JIOJISIM DJIEMEHTOB
Brraucnenus npocreiimeit popmyisl

23 BEILECTBA 10 MACCOBBIM WJIM MOJIbHBIM

J0JISIM 3JIEMCHTOB




24

KonnuectBo BemecTsa. Moib

BzauMocss3b KOJIM4YE€CTBA, MacCChl U YHCJia

25 CTPYKTYPHBIX €MHHUI] BEIECTBA

26 MomnsipHast Macca CMECH BEILIECTB

7 MornbHast 70151 XUMUYECKOTO 3JIEMEHTa B
COCIMHEHUU

)3 Haxoxnenue npocreiimieid popMyibt
BEII[ECTBA 10 MOJIbHBIM JIOJISIM 3JIEMEHTOB

29 XUMUYeCKHUE SIBICHUS. XUMUYECKas peakius
U €€ NIPU3HAKU

30 3aKOH COXpPaHEHHS MacChl BEIIECTB

31 ATOMHO-MoOJIEKyIsipHast Teopus. JKu3Hb u
nestensHOCTE M. B. JIomoHOCOBa

32 XHUMHUUYECKUE YPAaBHEHUS

33 THUITBI XUMHYECKUX pEaKIMil
Pacu€tpl Mo XMMHYECKUM ypaBHEHUSIM

34 KOJIMYECTBA U MACCHI HICXOAHBIX BEIIECTB WIH
MIPOJIYKTOB PEAKIIUU
Boruncnenus mo ypaBHEHUSIM XUMHUYECKOM

35 peaKklMK: KOJIMYECTBA BEIIECTBA, MACChI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIA MMPOTYKTOB PEAKIIUH
Brruncnenus mo ypaBHEHUSIM XUMHUYECKOM

36 peaKklMK: KOJIMYECTBA BEIIECTBA, MAcChl 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WA MPOAYKTOB PEaKLUU

37 O0001eHre U cUCTEMaTU3ALNS 3HAHUI

38 KonTtponbnas padora Ne 1 o teme




"BemectBa u XuMru4yeckue peakiuu"

39 Bo3nyx — cmecs rasos. [lonsitue o razax.

40 3akoH ABoranpo. MoispHbIid 00bEM ra3oB
Brruncnenus o6b€Ma, KOIMYECTBA BEIIeCTBA

41 ra3a 1o U3BECTHOMY €ro KOJIHUYECTBY
BEIIECTBA, 00BEMY

42 OTHOCuUTENBHAS TIIOTHOCTH Ta30B

43 BoruricneHus OTHOCUTENBHOM MIOTHOCTH
ra3oB
OrnpezenieHne OTHOCUTEIIbHON

44 MOJIEKYJISIPHOM Macchl ra3000pa3Horo
BEIIECTBA 10 U3BECTHOM OTHOCUTENIbHOM
IUIOTHOCTH
BrrunciieHuss OTHOCUTEIBHON MOJIEKYIISIPHOM

45 MAaccChl rasza 1o U3BE€CTHON OTHOCUTENbHOU
MJIOTHOCTH

46 OObEMHBIE OTHOLIEHUS Ta30B IPU
XUMHUYECKUX PEaKIUIX

47 Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
XUMUYECKON peaKiuu

48 Kucnopon — aneMeHT ¥ IpocToe BEIIECTBO

49 Oxcupl

50 Crioco0bI mostyueHus KUCI0poa B
1ab0paTopuu U MPOMBIIUIEHHOCTH
[TpakTiueckast padota Ne 3 o Teme

51 "I[Tonyuenue u cobupanue KMCIOpoa,
W3y4EHHE €ro CBOMCTB"

52 KpyroBopoT kucnopona B npupoje




53

54

O30H — aJUIOTPOMHAS MO (PUKAIIHS
KHCIIOpo/ia

TennoBoit 3 PekT XUMUIECKON peaKInu,
TEPMOXUMHUYECKUE YPABHEHUS, K30~ H
SH/IOTCPMHUUECKUE PEAKITHH

55

TommBo. Mcnons3oBanue yris 1 METaHa B
Ka4yeCTBE TOILUINBA. 3arpsi3HEHHE BO3AyXa.

56

Brprunciienus no ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIECTBA, 00hEMA,
MaCChI 10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, 00BbEMY, MaCCe PEareHTOB Uin
MPOAYKTOB PEAKIUU

57

58

KonTtponsHast padora Ne 2 o teme "Bo3myx.
Kucnopon. Oxcunapr"

BOI[OpOI[ — DJICMCHT U IIPOCTOC BCUICCTBO

59

60

61

CrnocoObl noy4eHus BOA0poJia B
1a00paTOPUN U TPOMBIIIIIICHHOCTH

[TpakTnyeckas pabora Ne 4 o Teme
"Tlony4yeHue u coOupanue BoAOpOAa,
W3y4EHHE €ro CBOMCTB"
Hcnonp3oBanne BogopoJa B KauecTBE
TOIINBA

62

ITousrtue o xucnorax u coisax. Cocras
KHUCJIOT U COJIeH

63

Brruncnenus 00bEMa, KOJIMYeCTBa BEIIECTBA
rasa 1o U3BECTHOMY €T0 KOJIMYECTBY
BEIIIECTBA UK 00BEMY

64

Boruncnenus 005EMOB ra30B M0 ypaBHEHUIO




65

66

XUMHYSCKOM pC€aKknuun

Brrunciienus no ypaBHEHUSIM XUMUYECKOU
pPEeaKIMK: KOJIMYECTBA BEIIeCTBa, 00bEMa,
MAacCChI 110 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, 00BbEMY, MacCe PeareHTOB WiIn
MPOAYKTOB PEaKIUU

dusnueckue cBoicTBa BoAsl. Boma B
npupojae

67

68

AHanu3 U CUHTE3 — MCTOJbI U3YUCHUS
cocCTaBa BOJBI

XHUMHUYEeCKHEe CBOMCTBA BOJBI

69
70

CocraB OCHOBaHUM

PaCTBOpLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC

71

HaceimieHHble 1 HEHACHIIIEHHBIE,
KOHIIEHTPUPOBAaHHbIE U pa30aBIeHHbIE
pacTBOpHI

72

CniocoObl BbIpayKe€HUS! KOHIIEHTPAIUU
pPacTBOPOB: MAacCOBas JI0Jsl pACTBOPEHHOTO
BEIIECTBA, MOJISIPHAST KOHIICHTPALIUS

73

[IpakTuueckas padora Ne 5 o reme
"IIpuroroBiaeHne pacCTBOPOB € ONPEIEIEHHON
MAacCCOBOM J0JIel paCTBOPEHHOTO
BemecTBa. [ [puroroBnenne pacTBOpoB ¢
ONpeNeNEHHON MOJIIPHON KOHIIEHTpALMEn
pacTBOpEHHOIO BeliecTBa"

74

Brrunciaenus ¢ UCIIOIB30BaHUEM ITOHSTHS
«MaccoBad A0JI1 BEIICCTBA B paCTBOPE»

75

BreraucieHus ¢ uCnojb30BaHUEM HOHSATHS




«MOJIAPHas KOHICHTpaus pacTBoOp €HHOTO
BC€IICCTBa»

Posib pacTBOpPOB B MPUPOE U )KU3HU

76 yenoBeka. KpyroBopot Bojbl B Ipupoie

77 3arpsi3HeHUE TPUPOAHBIX BoA. OxpaHa u
OUYMCTKA IPUPOIHBIX BOI.
Boruncnenus ¢ ucnonb3oBaHueM rpaduKkoB

78 pacTBOPUMOCTH JIJIsl PacU€TOB
pacTBOPUMOCTH BEIIECTB

79 Borurcnenus ¢ UCTONb30BAaHUEM MTOHATHS
«MaccoBasi J0JIs BEIIECTBA B PACTBOPE)
BorurcnieHus ¢ HCIOIb30BAHUEM MTOHSATHS

80 «MOJISIpHAsl KOHLIEHTpAaLUs pacCTBOPEHHOTO
BEIIECTBA
Berurcnenus ¢ HCIoIb30BaHHEM Tpa(UKOB

81 pacTBOPUMOCTH JIJIsl PacUETOB
pacTBOPUMOCTH BEIIECTB

82 O06o01IeHre u crucTeMaTu3alus 3HaHu|

23 KonTponbHnas padora Ne 3 o teme
"Bonopona. Bona. PactBopel. OcHoBanus"

24 Oxkcuppl: cocTaB, KiaccupuKanus,
TPUBUAIBHBIC HA3BAHUS

85 [TonydeHre u XUMHUYECKUE CBOWCTBA OKCHIOB

26 [TonsITHE O THAPOKCHUIAX — OCHOBAHUAX H
KHCJIOPOJICOICPKAIINX KHUCIOTaX

87 Pu3nyecKne 1 XUMUYECKUE CBOMCTBA KUCIIOT

88 [Tonydyenue kuciaor

89 Knaccudukanus ocHoBaHUH




90

91

[[{€émoun, UX CBOMCTBA U CIIOCOOBI MOTyYCHUS

HepactBopumble 0OCHOBaHMS, UX CBOMCTBA U
CIOCOOBI OTyYeHUs

92

93

94

[onsarue 06 aM(pOTEpPHBIX THIPOKCUIAX:
XUMHUYECKHE CBOMCTBA U MOJTyYCHHE.
[IpuMeHeHne Ba)KHEUIIMX OCHOBAHUI

Counu: coctaB, kiaccupukanus,
TPUBUAJIbHBIE HA3BAHUS

dusnueckue U XMMUYECKHEe CBOUCTBA COJIEH.
[Tonyuyenue coneit

95

96

97

98

99

I'enernueckas cBsI3p MEXKY KJIacCaMu
HEOPraHUYECKUX COECIUHEHU

[TpakTuueckas pabota Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 33/a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX
COCTUHEHUIN)

Borurcnenus o ypaBHEHUSIM XUMHUECKON
pEaKIMU: KOJIMYECTBA BEIECTBa, 00bEMa,
Macchl 110 U3BECTHOMY KOJIMUECTBY
BEIIeCcTBa, 00BEMY, Macce peareHTOB WIIN
MPOJYKTOB PEAKIINU

Brrurcnenust Macchl IpOAYKTa PEAKIUH 110
U3BECTHOM Macce OJHOTO U3 UCXOIHBIX
BEIIIECTB, B3STOTO B BHJIE paCTBOPA,
COJIepKAIIETO OTMPEACTIEHHYIO MaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA
KonTtponsHas padora Ne 4 o Teme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX




coenuHeHun"

[TepBbIe MOMBITKY KIIACCH(PUKAITUU

100 XUMHUYECKHX 3JIEMEHTOB

101 [IoHsATHE O TpyNIax CXOIHBIX 3JIEMEHTOB

102 DJeMeHThl, KOTOpble 00pa3yroT aMpoTepHbIe
OKCHUJBI U TUAPOKCUIBI

103 [leproauueckuii 3akoH. OTKpbITHE
[Iepnoanueckoro 3akoHa
KopoTrkoneproanas U JUINHHONEPUOIHAS

104 dopmel [Teprogudeckoii CUCTEMBI

xumuueckux anemenToB /.M. MenieneeBa

105 [lepuonb! u rpymnmsl

106 OcHOBHBIE CBE/ICHUSI O CTPOCHUH aTOMOB

107 CocraB aTOMHBIX A11ep

108 H3oToms! kak Pa3HOBHJHOCTH aTOMOB

XUMHUYCCKOI'o 3JICMCHTA

109 ONEKTPOHBI

110 DJeKTpoHHas opOuTalb

11 OHepreTuyeckue ypoBHU U OyPOBHU
aToma, s-, p-, d-opburtanu

SJ'ICKTpOHHHC KOH(I)I/II‘ypaI_II/II/I H JJICKTPOHHO-

112

rpaduueckue GopMyIbl aTOMOB

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
113 nepBbIX 20 XUMUYECKUX DIIEMEHTOB

IIepuonnueckont cucremsl .. Menneneena
114 3aKOHOMEPHOCTH U3MEHEHHS pajuyca

aTOMOB XUMHYCCKHX DJIEMCHTOB,




METAJJIMYECKUX U HEMETANINYECKUX CBOMCTB
110 TPYIIIAM U IIEpUOAaM

HN3meHenue cBOCTB cOe IMHEHNN

115 XUMHYECKHUX 3JIEMEHTOB B IIEpUOJAX U
rpymnmax
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

116 ero noJioxkeHuro B [lepronnueckoit cucreme
JI.1. MeHnneneeBa
3nauenue [lepuoanyeckoro 3akoHa u

117 Ilepronueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JIJIsl Pa3BUTHS HAYKU U TIPAKTUKU

118 DIIEKTPOOTPULIATETILHOCTD XUMUYECKUX
AJIEMEHTOB

119 KoBasneHnTHas nosnspHas cBs3b

120 KoBaneHntHas HenomsipHas CBS3b

121 NounHnas cBs3b

122 DIIEKTPOHHBIE B CTPYKTYPHBIE (HOPMYITBI
BEIIECTB

123 Kpucrannnueckue 1 amopgHbIe BelecTBa

124 Tumbl KPUCTALTHYECKUX PEIIETOK U UX
XapaKTEePUCTUKH
[TprunHBl MHOTOOOpa3usl BEIIECTB,

125 3aBUCHUMOCTH CBOMCTB BEIIIECTB OT COCTaBa U
CTPOCHUS

126 CreneHb OKUCIEHUS

127 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

128 XUMHUYECKHUE JIEMEHTbl — OKUCIUTEIN U

BOCCTAaHOBHUTCIIN




CocraBnenue ypaBHeHI/Iﬁ OKHCIINTCIBHO-

129 BOCCTAHOBUTEJIbHBIX PEAKIINI, METO 1
AJIEKTPOHHOTO OanlaHca
Brruncnenus no ypaBHEHUSIM XUMUYECKOM
peaKIuu: KOJIMYeCcTBa BEIIeCTBa, 00bEMa,
130 MAacCChI 110 U3BECTHOMY KOJIMYECTBY 1
BelIeCTBa, 00BEMY, Macce peareHTOB WIN
MIPOJIYKTOB PEAKIIUU
Brruucnenus npocreiieil MOJIEKyJIIpHOR
131 (dbopMyIIbI BEIECTBA MO U3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB
132 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
133 KonTponsHas padora Ne 5 mo Teme |
"Ctpoenune atroma. XUMHUYECKas CBsI3b"
134 PesepBHBIi ypok 1
135 PesepBHbIil ypok 1
136 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KUIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

CrtpoeHue aToMOB

[TocnenoBareabHOCTh 3aMOTHEHUS
ANEKTPOHHBIX OpOUTANIEel aTOMOB MaJIbIX
MEPUOJIOB

Oco0eHHOCTH 3aI0JIHEHUS JIEKTPOHHBIX
opbuTaneit aToMoB OOJIBLINX MEPUOIOB

CreleHb OKUCICHUS B BAJICHTHOCTh

Bunsl xumudeckoil cBs3u

OOMEeHHBIN U TOHOPHO-aKLIEITOPHBIH
MeXaHU3M 00pa30BaHUsI KOBAJICHTHON
CBsI3U. MEeXMOJIEKyIIIpHBIE
B3alMOJEICTBUS

THUIBI KPUCTAIIINYECKUX PEIIETOK,
0COOEHHOCTH CTPOEHHUS KPUCTAIITMYECKUX
peLETOK

3aBUCUMOCTE CBOICTB BEIIECTBA OT THUIIA
KPUCTAJUIMYECKON PEMIETKU U BUIA
XUMHUYECKOH CBSI3U

Knaccuukanus XuMU4ecKux peakiuii mo
Pa3IUYHBIM PU3HAKAM

10

DHepreTuka XUMHUYECKUX PEaKIUi.
TemnnoBoit 3¢ ekt XuMUIECKoi peakuuu




11

12

13

3akoH ['ecca u ero cieacTBus

BrrancneHus mo TepMOXUMHYECKOMY
YpaBHEHHUIO PeaKIuu: TEIIoBoro 3ddexra
XUMHAYECKON PEaKIUK 10 KOJIHYECTBY
BEIIECTBA, Macce WiH 00bEMY
POpEearupoBaBIIETO UK
00pa30BaBIIETOCS BEIIECTBA

[ToHsATHE O CKOPOCTH XMMHYECKOM
peakuu. 3aKoH JEHCTBYIOIIUX Macc

14

15

16

Oueprust aktuBaiyn. [TonsaTue o karammse.
®epmenThl. UTHTHOUTOPBI.

@DaKTOpbl, BIUSIOIINE HA CKOPOCTh
XMMHYECKON peakiuu

[ToHsITHE O XMMUYECKOM PaBHOBECHH,
npuHiun Jle [larense

17

@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHUYECKOTO PaBHOBECHS.
[IporHo3upoBanne BO3MOKHOCTH
MIPOTEKAHUs XUMUYECKUX IIPEBPAILCHUN B
Pa3JIMYHBIX YCIOBUSIX

18

19

20

OKHUCITUTEIEHO-BOCCTAHOBUTEIIbHBIE
peakuuu

Baxxuple okucIUTENIN U BOCCTAHOBUTEIH.
[Tepmanranat kanus

CBoiicTBa NPOCTHIX BEIIECTB — METAILIIOB
Y HEMETAJUIOB, KUCIIOT U COJIEM — B CBETE
MIPEJICTAaBICHUA 00 OKUCIUTENHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIUAX




[IpakTrueckas padota Ne 1. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

21 «OKHUCTUTENHHO-BOCCTAHOBUTEIIbHbBIC
peaKIm
Kontponbnas padota Ne 1 mo teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHYECKUX PEAKIIUN»

7 PacTBopeHue kak PU3NKO-XUMUYECKUIT
rpoiiecc

24 DNEKTPOIUTHI U HEIJEKTPOIUTHI

25 Teopust PIEKTPOTUTUYECKON AUCCOIUAIIUN

26 HNonHoe nponsseneHue BOAbI.
Bonoponnslii mokasarens

7 DNEeKTpOoNUTHYECKas! AUCCOLMUALIMS KUCTIOT,
OCHOBaHHH U COJIEH

28 Peakuuu nonsoro ooMeHa
CBOMCTBA KHCJIOT, OCHOBAHUM H COJIEH B

29 CBETE MPEICTABICHUI 00
AIEKTPOJIUTAYECKON JUCCOIHAITTT

30 KauecTBeHHbI€ peakiiii Ha HOHbI
[IpakTuueckas padbora Ne 2. Pemenue

31 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOLUALIUSD)

32 I'upponus conent

33 WNonHble ypaBHEHUS THAPOIN3A COJEH
[TpakTrueckas padota Ne 3. Pemenue

34 AKCIEPUMEHTAIBHBIX 33724 M0 TEME

«I'maponus coneinn




Brruucnenust Mmacchbl MpoayKTa peakiuu 1o
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

35 BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEPIKAILET0 ONPEIEIEHHYIO
KOHLIEHTPALIMIO PaCTBOPEHHOIO BELIECTBA
Kontponbnas padota Ne 2 o teme

36 "DNIEKTPOTUTHYECKAS TUCCOIUAITUS.
XUMUYECKHE peakliuy B pacTBopax”

37 OO61mas xapakTepuCcTHKa HEMETaIIOB

38 OOm1ast XxapaKTEepUCTHKA raJIOTCHOB

39 XUMUYECKUE CBOWCTBA T'aJIOTEHOB.
XuMUYecKre CBOMCTBa XJiopa

40 XnopoBoaopoa. ComsiHas KUCIOTa
[TpakTuyeckas padora Ne 4 o teme

41 "IlosnydeHne coasiHOM KUCIOTHI, U3y4YeHUE
e€ cBoicTB"

42 [TonsTHE O KUCIOPOACOAEPKAILINX
KHCJIOTaxX XJI0pa U X COJIAX
Brrauciienus mo ypaBHEHUSIM XUMHUYECKUX

43 peaKIMii, eciI OIMH UX PeareHTOB JaH B
M30BITKE

44 Baxneiimne coeqHeHUs XJ10pa U UX
HaXO0XJIEHHE B IPUPOJIE

45 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-
TPYIIIBI

46 CrtpoeHue 1 cBOWCTBA IPOCTOIO BELIECTBa
cepbl. AJUTOTPOIHbIE MOIU(UKAITUHN CEPbI

47 CepoBoaopon, cTpoeHue, hu3ndecKue u




XHMHYECKHE CBOMCTBA

48 Oxcuppl cepbl

49 CepHucras Kuciora u e€ Colu.

50 CepHnas KMCJIOTa U €€ COJIA

51 [IpoMbIIIEHHOE TTOTYYEHUE CEPHOM
KHUCIIOTHI
Haxoxpaenue cepbl 1 €€ coeTuHEeHUN B

52 npupoae. XuMUYECKOe 3arpsa3HeHHe
OKpY>Karolen cpebl COeTUHEHUSIMU CEPhI
BrrauciieHus: Macchl IPOAYKTa PEaKIUU 1O

53 M3BECTHOM MaccoBoi (00bEMHOI) J0J1e
(%) ero BbIXOZa OT TEOPETUYECKU
BO3MOYKHOTO
Brruucnenust maccoBoit (00bEMHOM) 10511

54 (%) BBIXOJA MPOJYKTA PEAKIUH I10
U3BECTHOM Macce (00bEMY) HCXOIHOTO
BEIIECTBA U MPOIYKTa PEaKIUU

55 OO6mrast XxapakTepucTrKa 3JIEMEHTOB VA -
TPYIIIIBI

56 A30T, pacrpocTpaHeHHe B IPUPOE,
¢bu3nvecKkre 1 XUMHYECKIE CBOMCTBA

57 AmMmMuak, ero (pu3nUecKue U XUMUYECKUE
CBOMCTBA

58 Conu ammMoHUS
IIpakTuyeckas padora Ne 5 o Teme

59 "IlonyyeHne aMmmMuaKka, U3y4eHHUe ero
CBOMCTB"

60 Oxkcwuet azota (I, 11, III, IV, V)




61

62

AsoTucTas kuciiora. A30THas KUCJIOTa

[IpombILITIEHHOE ITOTYyYE€HHUE a30THOM
KHUCJIOTBI

63

64

65

Hurpatel u HUTpUTEL. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH cpelibl
COCMHEHUSIMH a30Ta

docdop, amToTpoIHbIe MOIU(PUKAIUN
docdopa

Oxcunsl hocdopa (III, V) u pochopnas
KHCIIOTa

66

[TonsiTve 0 MUHEPAIBHBIX YIO0OPEHUSX.
3arpsi3HeHue NPUPOJHBIX BOJJOEMOB
COCTMHEHUSAMU a30Ta U Pochopa

67

68

69

VYrnepos, ero antoTponHbIe MOAUPUKALIUN
U CBOWCTBA

Oxcupsl yriaepona, ux Gpusnveckue u
XUMHUYECKHUE CBOMCTBA. DKOIOTUYECKUE
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yraepoza (IV)

[TpakTuueckue padboTel Ne 6 o Teme
"ITonyuenue okcuaa yriaepoaa (IV) u
M3y4YEeHUE ero CBOMcTB"

70

71

VYrospHasa KACIOTa U €€ COJIU

IlepBoHauyanbHbBIe TOHATHUS 00
OpPraHMYECKUX BEILECTBAX KakK O
COEAMHEHUSX YIiIeposa

72

IIpupoaHbIE ICTOYHUKH YIJIEBOJOPOIAOB U
UX POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH




73

74

[TonsiTre 0 OUONIOrMYECKU BaXKHBIX
OpraHUYECKUX BELIECTBAX — KHUPAX,
Oenkax M yrieBoaax

Kpemnnii, ero ¢puznueckre 1 XUMUUYECKHE
CBOICTBA

75

Oxkcua kpemuus (IV), kpemHueBas
KHCJIOTA, CHJIMKATHI

76

7

78

79

bop. bopnas kucnora

[IpakTuueckas pabora No7. Pemenue
SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
«BaxHeinme HemeTalIbl U UX
COEJIMHEHU S

Brruucnenust maccel (00b€Ma; H.Y.)
MPOJYKTa Peakluy 1o JaHHOU Macce
(06BEMY) HCXOTHOTO BEILIECTBA,
COJZIepKallero ONpeaeIEéHHYI0 MaCCOBYIO
JIOJIIO TIpUMeECEN

KonTponbnas padora Ne 3 o teme
«BaxkHeume HeMeTaUTbl U UX
COCIUHEHUS.

80

OO6m1ast XxapaKTepruCTUKa XUMUYECKHIX
3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkerus B [ICXD JI.U. Menaeneena

81

82

Mertamist A- u b-rpynn

Merannudeckas CBSI3b U MeTaJlJndecKast
KpUCTAJUTMYECKasl pel€Tka. 3aBUCUMOCTb
(U3HYECKUX CBOWCTB METAJLJIOB OT
CTPOEHHUS KPUCTAILJIOB




83 O01mme XMMAYECKUE CBOMCTBA METAJLIOB

24 OO6u1re cnocoObl MOTyYSHHSI METAJLIOB,
Metamuryprus. CriiaBbl
DNEKTPOJIN3 PACIIaBOB U PACTBOPOB COJIEH

85 KaK OJIMH M3 CIIOCOOOB MOTY4YEHUS
METaJJIOB

26 Brruncnenus mo ypaBHEHUSIM 3JIEKTPOIIU3a
pacruiaBoB U pacTBOPOB BEIECTB

87 ITonsiTHE O KOPPO3UU METAIIIOB
Brrunciienust coctaBa cmecei ¢

88 HCII0JIb30BAHUEM PELICHUS CUCTEM
YpaBHEHUI

29 PaznuyHbpIe TUIIBI BBIYUCIICHUH 110
yYpaBHEHUSM XUMHUECKUX peaKInui

90 Mertannsl A-rpymi. [enounsie MmeTamibt

01 Haxoxnaenue B nmpupoae. CoiicTBa
IIEJIOYHBIX METAJJIOB

92 OxcuIbl ¥ TUIPOKCHIBI HATPHS U KaTus

93 [llenouHo3eMeTbHBIC METAILTBI

94 Baxxneiine coeTMHESHUS KaJIbITHS,
CBOMCTBA, IPUMEHEHNUE

95 JKécTkoCTh BOMBI H CIIOCOOEI €€
yCTpaHEHUS
[IpakTuueckas pabora Ne 8 o Teme

96 "XKEcTKOCTh BOABLI 1 METOMBI €€
ycTpaHeHus"

97 AnroMuHUN




AMdoTepHbIE CBOMCTBA OKCHIA 1

78 THIPOKCH/Ia ATFOMUHHUS

99 OO6mast XxapakTeprucTUKa METaJlIIoB b-
rpymi (moOOYHBIX TTOATPYIIIT)

100 [TepBoHaYaIbHBIE PEACTABICHUS O
KOMIUICKCHBIX COSMHECHUSX

101 Mensb u cepebpo

102 [Ipencrasnenust 00 aMMHAYHBIX

KOMIIJICKCax cepera n MEcau

103 Hunx

AMdoTepHbIE CBOMCTBA OKCHIA 1
THIPOKCH/IA IUHKA

104

105 Keneso

Oxcunsl, THIPOKCH B U conu xkene3a (I1) u

106 xenesa (1)

107 UyryH u cTane — CILIaBHI Kelle3a
[IpaxTuueckas padora Ne 9. Pemenue

108 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
«Basxkaenmme MeTasiIbl 1 UX COSTMHEHMSI
Brruucnenus cocraBa cmeceit ¢

109 WCIIOIb30BAHUEM PELICHUSI CUCTEM
YpaBHEHUI

110 PaznuuHble TUIIBI BBIYUCIEHUH MO
YpaBHEHUSIM XUMUYECKUX PEAKIUN

11 KonTponbnas padora Ne 4 o teme
«BaxxHennme MeTaIbl U UX COCAMHEHUS

12 be3omnacHoe ucnonb30BaHUE BELIECTB U

XUMHUYECKHUX PEaKIUii B OBITY




113

114

HoBbie MaTepuanbl 1 TEXHOJOTUH.
[TpuHIUIIBI «3ENEHON XUMUM

XuUMUA U 370pOBbE

115

116

117

118

XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIeH
cpensbl. [lonsiTue o mpeaenbHO JOMYCTUMOM
koHueHtpanuu Bemects (I11K)
DKOJIOTHYECKHUE TIPOOIIEMBI, CBSI3aHHBIC C
COCJIMHEHUSIMU yTJIepoa, a30Ta, CEePHI,
TSDKENBIX MeTaJIOB. POl XUMUM B
PEIICHNUHN YKOJIOTHYECKUX MPOOIIeM

[Tepnonnueckuii 3akoH u [lepuoanueckas
CHCTEMA XMMHUYECKHX DJIIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB

XUMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUN
B IIEpUOJIaX U rPpyMImax

119

CrpoeHue BeliecTBa B TBEPIOM, KUIKOM U
ra3000pa3HOM COCTOSIHUU. Bubl
XUMHUYECKOH CBSI3U

120

121

122

Knaccudukamnms XuMuaeckux peakiui mo
Pa3IMYHBIM TPU3HAKAM

[Iporno3upoBanue BO3MOKHOCTH
MPOTEKaHUsl XUMUYECKUX MIPEBPALLCHUHN B
Pa3IMYHBIX YCIOBHUSAX Ha OCHOBE
MPEJICTABICHUN XUMHUYECKON KUHETUKHU U
TEPMOJIMHAMUKH.

XUMHUYECKUE PEAKIIUU B paCTBOPAX.
I'mpponus conen




CBoiicTBa KMCJIOT, OCHOBAaHHUH M COJICH B

123 CBETE MpeICTaBICHUN 00 1
ANEKTPOIIUTUYECKON TUCCOLUALIUU

124 OKHCANTENEHO-BOCCTAHOBUTEIHHBIE |
peaxkuuu. JNeKTPOoIIn3.
[TpakTuueckas padora Ne 10. Pemenue

125 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1 1
«XUMHUYECKUE PEAKITII
[IpakTuueckas padora Ne 11. Pemenue

126 JKCIIEPUMEHTAIBHBIX 337a4 110 TEME 1 1
«MeTtanbl, HeMeTaJlIbl U UX COEIUHEHUS»

127 PesepBHbIil ypok 1

128 Pe3epBHbIil ypok 1

129 PesepBHbIit ypok 1

130 PesepBHbIil ypok 1

131 Pe3epBHbIit ypok 1

132 PesepBHbIit ypok 1

133 PesepBHbIil ypok 1

134 PesepBHbIit ypok 1

135 PesepBHBIi ypok 1

136 PesepBHBIit ypok 1

OBIIEE KOJIMYECTBO YACOB I10 136 1

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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