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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJEHA Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOM
MOMOIIM YYUTEIIO B CO3/IaHMU paboyeil mporpaMmbl IO Y4EOHOMY IPEIMETY .

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpeiesieHue IO  KjaccaM, pPEKOMEHIyeMYIO
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 peanu3ali TpeOOBaHWH K IMIaHHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIYXXUT OCHOBOM [Js1 (OPMHUPOBAHHS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTpaoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GYHKIIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATBHON JAESITEIbHOCTH;



3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM 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.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTPE/ICIICHHOTO 3Tara Pa3BUTHs XUMHUH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peakiuu. O0e 3TU CHUCTEMBbI OPraHW30BaHbl MO MPHUHIUILY MOCIEAOBATEIHLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUU aTOMa U XUMUUYECKOU CBA3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJACTH MPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIIOJB30BAaHUEM 3HAHWW U3 paHee W3YYCHHBIX YUYEOHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMaruhka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMMa ocHOBHOro o00miero o0pa3oBaHus MO XUMHUHU (YIIIyOJEHHBIN
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTHYECKAs HAMPABIECHHOCTh OOYYCHHS] XUMHH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOydarolmuxcsi M TOCIEAYIOUIee CaMOOIpeAeieHne B BbIOOpPE HaIlpaBiICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
po(heCCHOHATIBHON OPUEHTALMU M HAIIPABJIECHO Ha MPEJOCTaBICHUE BO3MOXKHOCTU
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJNE€HHBI ypOBEHb) IpeJHa3HA4Y€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpasoBaTenbHble (PYHKIIUM XUMHUHU, WU3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IpPEeIMETAa COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUNA — BaXKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PEAKIIHM,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MPUMEHEHUUM B Yy4yeOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KaroT HAIIPABJIEHHOCTh 00YUYEHHs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

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

dbopMHpOBaHUE  CHUCTEMBl XUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KaOIIEro MUPA, OCBOECHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
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



XUMUHW, TPUMEHSITh WX MPU PEIIeHHH MNpoOJeM B TOBCEAHEBHOW JXKM3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE Yy OOyYarONIMXCs HMHTEpeca K W3YUYCHHIO XUMHH H chepam
JeATEIIbHOCTH, CBSI3aHHBIM C XHUMHEH, MOTHUBAIlMSg K OCO3HAHHOMY BBIOODPY
COOTBETCTBYIOIIETO MPOGHUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4ueHus;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJNbTYpbl, HENPUATHE JIEUCTBUN, NPUHOCALIUX BpPEX
OKpYKaIoIIEH Cpelie U 3J0POBBIO JIIOJICH;

puoOpeTeHNE OOYYAIOIIUMHUCS OMBITA CAaMOIIO3HAHUS, KJIFOUEBHIX HABBIKOB
(KTr0UEBBIX KOMIETEHIINH ), HEOOXOIUMBIX JJIsI pa3IMYHBIX BUJIOB JEATECIIBHOCTH.

Ha yrny6nénnoe n3ydenne yaeOHOTO mpeaMeTa « XuMus» OTBOAMTCS 1o 136
yacoB B 8 m 9 kmaccax (4 yaca B HEJNEINI0), TO €CTh 2 Yaca B HEJNENIO 3a CUET
oos3arenpHor yactu OOII OOO um 2 wyaca 3a cuét uvactu OOII OOO,
dbopmupyemMoil yyacTHUKaMH 00pa3oBaTebHBIX OTHOIIEHUI. Bcero 272 yvaca 3a
JIBa rofa oOy4eHus.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Duznyeckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
cocTostHusl BenlecTB. [IOHATHE O TEOPETUYECKHX W SMIUPUYECKHX METOJAX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMIIMPUYECKOM YPOBHE: HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJECIIMPOBAHHE,
BbIuncieHue. [IpencraBieHnss 0 HAy4YHOM ITO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

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

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(dTh, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTeporeHHbIx cMecsx. CrnocoObl pasznenenus cMeceil. OuncTKa BEUIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmysna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAs Macca. MaccoBasi 0JisE XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue nmpocTeitiieir ¢opMyIibl BEIIeCTBa MO0 MaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacdersl mo ¢dopmyinam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakivil. 3aKOH COXpPaHEHUsI MacChl BEUIECTB.
AtomMHO-MonekyisipHass Teopus. JKuszHb u gesrensHocTh M.B. JlomoHOCOBa.



XyUMHUYECKUE ypaBHEHUS. THUIIBI XUMHUYECKUX PEAKIUI (COEINHEHHUS], Pa3JIOKEHUS,
3aMelIeHusi, 0OMeHa). PacueTsl mo XuMHUYEeCKUM ypaBHCHUSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SABJICHHA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionmenne Qusmueckux (IUIaBleHME 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
KoiauuectBOM | Mmonbs. HaOmroneHune W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHWHU, B3aMMOJICHCTBHUE kene3a ¢ pacTBopoM cosd menu (I1). M3yuenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazipo. MosapHbeiii  00béM ra3oB. OTHOCUTENIbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCHUTENBHON IUIOTHOCTH. OOBEMHBICE OTHOIIEHUS Ta30B TpHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl Moy4YeHus: KUCIopo1a B 1a00paTOpyu U IPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOW, €ro 3HA4YEHUE JJIS  IKUBBIX
OpraHu3MoB. PazpylieHre 030HOBOTO CJOS.

TennoBo#t 3h(HEKT XUMHUUYECKOW DPEaKIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObBI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. ®dusnueckue cBouctBa BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoiictBa Bojabl. [lonstne 00 ocHoBanusx. [lonarue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

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

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MetawuioB H.H. bekerosa. Ilonmyuenue kucnor. Kucmorel B
MPUPOAE, MPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoun, ux cBolcTBa (B3aMMOJEHUCTBUE C KUCJIOTHBIMU OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUSA): XUMHUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCTble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJyiel. TpuBUallbHbIE Ha3BaHUA coJie. @Du3nueckue U
XapaKTEepHbIE XMMUYECKHE CBOMCTBA Ha mpuMepe cpeanux couseit. [lomyuenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

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

HAOJIOZICHNE B3aWMOJICHCTBUSA BEIIECTB C KHUCJIOPOJAOM U  YCJIOBUM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HaKOMJIEHHE C 00pa3aMi OKCHJIOB U ONKMCAHUE UX CBOMCTB;

NOJIy4eHHe, cOOMpaHue, pacrno3HAaBAHHE W H3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3auMoieiicTBre Bojopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJbI C METANIAMU (HATPUEM U KAJIBIIEM );

ONPEIEIICHUE PACTBOPOB KUCJIOT U IIEJIOYEHN C TOMOIIBI NHINKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB;

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

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

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KHCJIOT U IEJIOYEH;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPTaHUYECKUX COECTUHEHUI.

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

Crpoenne aTromoB. XuMuueckast cBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (ceMemcTBax) CXOIHBIX AJEMEHTOB: IIEIOYHBIX M LIEIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
Ilepuomnueckas cucrema xumuueckux odnemeHtoB J[. WM. Mengeneesa.
Kopotkonepuoanass u jnauHHONepuoanas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBIL. DJNEKTPOHHAsE OpOUTab. DHEPreTHUECKHUE YPOBHU U MOTYyPOBHU
atoma: S-, p-, d-opOuramu. DNEKTpOHHBIE KOH(MUTYPALMH 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:



pacrpeneneHne JJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHUX AJIIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

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

DONEeKTPOOTPUIATENBHOCTh XUMUYECKHX JIIEMEHTOB. XHMHYECKasi CBA3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammmnueckne u amopdHble BemiecTBa. THUMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKucCIeHUs M BOCCTaHOBIEHUA. OKUCIUTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHN IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHUE C 00pa3liaMy METAJIJIOB U HEMETAIJIOB,

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

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

MexnpeaMeTHbIe CBSA3H

Peanuszanus MeXNpeIMETHBIX CBSI3€W MPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

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

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIMYUHBI, €IWHUIBI H3MEpeHus, 0o0bEM, Macca, arperaTrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



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

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

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

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOieHue 3HAHUN OCHOBHBIX pPa3fejioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aIOJTHEHUSI DJIEKTPOHHBIX OpOUTANe aTOMOB MalbIX Mepuo/ioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MIEKTPOOTPUIIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3W: HOHHAs, KOBaJICHTHas (HEmoJisipHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pEaKUMU BEUIECTB, MO TermioBoMy »3ddexTy, 1o
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3dPeKT XUMHUUECKOW peakiuu. JK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XHMMHMYECKOM peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHUH. DHEPrus aKTUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

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

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HEIEKTpOoiuThl. KaTHoHBI, aHMOHBI. MeEXaHW3M JHCCOLMALMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  nokazarenb. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMALS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro ooMeHa. Y clioBHs MPOTEKAHUS PEAKIIUi HOHHOTO OOMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mpposm3 conei. loHHbIE ypaBHEHUs THAPOJINA3a COJEeH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

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

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKLIUU OT BO3IEUCTBHUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

MPOBEJCHNUE ONBITOB, WUTIOCTPUPYIOMINX MPU3HAKH MPOTEKAHUS pPEaKIIHii
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa u ¢heHondTanenHa) 1is
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  OMNBITOB, WJUIIOCTPUPYIOIIUX  MIPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

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

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HEMeETaIOB. (CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpEe  XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuabl W HUX  HaxoxaeHue B - nopupone. llonstue o
KHUCJIOPOJCOJIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJJIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil KkucioTamu). CepoBOJOpOA, CTpoeHue, GU3HMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCUIIOB. CepHHUCTas KHUCIIOTa U €€ COJIH.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNsl Kiacca KuciaoT u crneurduyeckue). Conu CepHON KHUCIOTHI.
XUMHYECKUE PEaKINy, JEKAIINEe B OCHOBE MPOMBIIIJIEHHOTO CIOCc00a MOTy4YeHus
cepHOil KucnoThl. [IpeacraBieHus 0 XUMUYECKOM MPOU3BOJCTBE M CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COCMHEHUSIMHU Cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



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

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUIaMH, BOJOPOAOM, Kuciopoaom). KpyroBopoT azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanus. Conu aMMOHHUS, UX (PU3MYECKHE M XUMHUYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIy4YeHue, (PU3nIecKue U XUMHUYECKHe
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kjacca KHUCIOT W crnenuduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCMHEHHUSIMH a30Ta (KUCJIOTHBIE JMOXKIW, 3arpsA3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

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

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA00OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled Ccpeabl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3auMoIeHiCTBHE C MeTa/llaMi, HEMETallaM{, KOHIICHTPHUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lorstue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposna, ux GuU3NUecKue U XMMHUYECKUE CBOWMCTBA, ACHCTBHUE HA KUBHIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HUX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rHApOKapOoOHaThl, WX CcBoWcTBAa. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



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

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpeMuus B nipupojie u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYECKHE M XUMUYCCKHUE CBOMCTBA, MOJYYCHUE W NPUMEHEHHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

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

DKCIEpUMEHTATBLHOE U3YUEHUE BEIIECTB U SBJICHUMN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE ONBITOB, OTPaKAIOIMUX (U3HUYECKHE M XUMHUYECKUE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUI- U UOAUA-UOHBI U
HaOJI0ICHHUE 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 CyabPua-, cyinbPuT- U cyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3UMYECKMMHU CBOMicTBaMU a3oTa, (ochopa u wux
COEJIMHEeHUM, 00pa3iiaMu a30THBIX U POCPOPHBIX yAOOPEHHUI;

MOJIy4eHHe, coOMpaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

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

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



O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpaduta u
dymiepena, ¢ mporeccoM aacopOlMu PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

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

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

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

MetaJuibl 1 X COeJMHEHH S

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHHE IPOCTBIX BEIIECTB — METALIOB. Merammyeckas CBsI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LIEHTPUPOBAaHHAs KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAJUIOB. OJEKTPOXMMHYECKUW psAN HANPSKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IPHUPOJIE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMepe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kauns. [I[puMeHeHre menoYHbIX METAIJIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
[Tepuomnueckon cucreme xumuueckux aneMmeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOoCTh BOJABI U CHOCOOBI €€ YCTpaHEHHS.
KpyroBopot kanblus B IpUpPOLE.



AmomunMil: nonoxxenue B [leproanueckoil cucreMe XMuMUYECKHX AIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmtoMuHus. [I[puMeHeHne aatOMUHUS U €ro CIUIABOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMEpPEe CTPOEHUSI aTOMOB XpOMa, MeJiu, cepedpa. BaneHTHbIe COCTOSIHUSL aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCJIMHEHUHU (Ha MpPUMEPE COCAMHEHUN XpOMa).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMU), 00 UX OKCHUIAX, TUAPOKCHUIAX 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
XUMHUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHbIE CBOMCTBA OKCUIA U THIPOKCUAA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCNEpPUMEHTAIBHOE U3YUECHHUE BELIECTB U SIBJICHUI:

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

MO/JIEJIMPOBAHUE METATUIMYECKON KPUCTATUIMYECKOUN PEIIETKHU;

M3y4YECHUE B3aWMOJCUCTBUS METAJUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOLIECCOB JJIEKTPOJIM3a 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 THAPOKAPOOHATOB KaJIbIUs, )KECTKON BOJIBI;

M3YYEHHE IIPOLIECCOB IIOIYYEHMS THAPOKCUIOB JKEle3a, MX XUMHUYECKUX
CBOJICTB,;



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

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

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

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

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEII[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3ormacHoe HCIOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTepransl U TEXHOJIOTUU. [[pUHIMIIBI «3€TIEHOU XUMUW.

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

XUMHUYECKOE 3arpsi3HEHUE OKpYXKaloleh cpeibl. DKOJIOTUYECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

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

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

[Iepunonnueckuit 3akoH u lleproanueckas cucreMa XUMHUYECKUX JIEMEHTOB 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. Buipl
XAMHWYECKON CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPHUCTAJUIMYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHUSIX Ha OCHOBE TMPEACTABICHUNM XUMHUYECKOWM KHHETUKH U
TEPMOJIUHAMUKH.

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



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

Mescnpeomemmnbnie ceasu

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

OO01Me ecTeCTBEHHO-HAYYHbIE TOHATHS: ABJIeHHUE (TIpOIecC), HAy4YHbIN (axT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsi/l, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEPAJIbHBIC  yIOOPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPO3JIEMEHThI, MUTATEIbHBIC
BEIIIECTRA.

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

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBIILIEHHOCTU, HAHOTEXHOJIOTUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XMMUU B €IAUHCTBE Y4YEOHOW U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT —TIpoIleccaM CaMOIO3HAHUSA, CaMOPAa3BUTHUS U COLMAIIA3AIUN
o0yyJarommxcs.

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

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA:

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

2) rpaskaaHCKOr0 BOCTIUTAHUSA:

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

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

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

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

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

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
U TIPOU3BOJUTEIBHBIX CHJI OOIIECTBA B II€JIOM, POJU U MECTa HAyKU «XUMUS B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIIECIOBATEIHCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHUS U YPOBHS JaJIbHEHIIETO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KH3HU, OCO3HAHUE MOCIEJICTBUN U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIAOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXKHOCTU CaMOpEaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCJIEICTBHMA IS
OKpYXarolel cpeabl; OCO3HAaHWE TIJI00aIbHOTO XapakTepa JSKOJOTUYECKUX
npobsieM U MyTed UX pEelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOTy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 33]1a4, CBA3AHHBIX C OKPYXAIOLIEH CPeloH;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
IIPAKTUYECKOM IEATEIBHOCTH 3KOJOTUYECKON HAIIPABIEHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJabTaThl 00y4YaIOIMMUXCs, OCBOMBIIMX MPOTPaMMy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXKITPEIMETHBIX ) TIOHITHH, OTPayKarOIINX
MaTepUabHOE E€IWHCTBO MHpa U TMPOIECC TO3HAHUA (BEIIECTBO, CBOWCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIAJICHUE YHWBEPCAJIbHBIMH yUECOHBIMHU IEHCTBUSAMH (TIO3HABATEIHLHBIMH,
KOMMYHUKATHBHBIMHM,  PETYJISTUBHBIMH),  BaXXHBIMM  JUIS  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHLIMM, @  TakX€  IPOEKTHO-HUCCIECNOBATEIBCKON  JESTEIbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBI/ISI

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBSI3b C JPYTUMHU MOHATHSIMH ); aHAJIU3UPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JIOTUYECKAE PACCYXACHUS (MHIYKTUBHBIC, JEAyKTUBHBIC, 110 AHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIN, UCIIOIB3yeMbIE B XMMHH, TIPEOOPA30BLIBAThH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKUE PCAKITUU.

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

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIILCKON IeATEITEHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHUIO MPOOJIEMBI; TIpeIaraTh OMUCATEIIBHYIO WIIH O0BSICHUTEIBHYO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynpoBaTh 0000IIEHNUST M BBIBOJABI MO pe3yjibTaTaM IMPOBEIACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

MOMYJISIpHAsT JIUTEpATypa XUMHUYECKOTO COJCp)KaHUS, CIPABOYHBIE TOCOOUS,



pecypcsl MIHTepHETa); aHANM3UPOBAaTh MHPOPMAIIUIO U KPUTHUECKH OIICHUBATh €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPH TIOHCKE H OTOOpE
uHpOpMaLUY, HEOOXOAMMOM MMl BBINOJIHEHUS YYeOHBIX 3a7ay; HCIOJIb30BATh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopmanuu (cxembl, rpaduku, AuarpaMMbl, TaOJHIBI, PUCYHKH U JpYTHe
¢dopMBl); YMEHHS HCIONIB30BaTh HAYYHBIN S3bIK B KAa4eCTBE CPEACTBA PabOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M IpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJMMYHO BBICTYNAaTh C MPE3CHTAIMCH
pe3yibTaTOB BBITIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIIBHO BBITIOJIHEHUS TPEIJIOAKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIBI; BBITOJHATH CBOIO YacTh pPabOThI, KOOPAWHUPOBATH CBOU
JNEUCTBUS C ACUCTBUSAMH NPYTUX WICHOB KOMAaHBI, OMPEACIATh KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
o0CyXJeHnl, OOMEHE MHEHHMSIMHU, «MO3TOBOM INTYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

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



YMEHHsI pellaTh y4eOHbIE M HCCIENOBATENbCKHE 3aJadH: CaMOCTOATEIbHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PaOOTy MpH pElICHUU Y4eOHOM nin
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pe3yJIbTaTaMU, OCYIIECTBISATh CAMOKOHTPOJIb JIE€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMd 0a30BOr0 YPOBHS, COIVIACOBAHBI MEXKIY
co00i, YTO TO3BOJISIET PEAM30BHIBATh YIIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzanud. Ilo 3aBepiieHHH pealn3aluu NPOrpaMMbl YIUIYOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JIeTajbHEe OCBOMTH MaTepHall, OBJAJAETh PACIIUPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaIOIIMMUCS HAYYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B pA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBMSIX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

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

pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX IIOHSATHH: aToM, MOJIEKyJa,
XUMHYCCKHIA 3JIEMEHT, METa/Ul, HEeMEeTaJUl, aJUIOTPOIHS, IPOCTOE BEIICCTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOAHAS M HEOJHOPOJIHAs), BaJCHTHOCTH,
OTHOCHUTEIIbHAS aTOMHAsi M MOJICKYJIIpHas Macca, KOJUYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JOJsl XHMHUYECKOTO OJJIEMEHTa B COCJAMHCHUH,
MOJIIPHBIA 00BhEM, OTHOCHTEIIbHAS IIJIOTHOCTH T'a30B, OKCHJI, KUCJIOTa, OCHOBAHWE,
COJIb, aM(OTEPHBIA OKCHJ, aM(OTEPHBIH THAPOKCHJI, XUMHUYECCKas pEaKIus,
KiIaccu(UKaNus PeaKiMid: Peakiui COSAUHEHUS, PEaKIUN Pa3I0KCHHS, PCAKIHU



3aMElIeHUs], peakluu OOMEHa, 3K30- U SHJIOTEPMUUYECKUE PEAKIIHUH; TEIIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOUTab,
pagnyc aroMa, XUMHUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAs CBS3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJiI BEIIECTBA
(mponieHTHAs KOHLIEHTpAIUsl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBOpPE; AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHCIUTEIN H
BOCCTaHOBUTEIH, OKHCJICHUE u BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJbHBIEC PEAKLIMU, METO/I AJICKTPOHHOIO OanaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

WCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OTIPEJIENISTh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENIEHb OKHUCIICHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBSI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHUS MACChl BEHIECTB, IMOCTOSHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPUH, 3aKOHa ABOTAJIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM WYHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUCHUSI XUMUYECKUX PEaKIINM;

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

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogndeckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHSATUS «TJlaBHas noarpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynmna)», «Manbie nepuoab» U «O0JbIINe
IIEPUOIBI»;

COOTHOCHUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonnueckas
cucremMa xumuueckux osnemeHtoB J[. WM. MeHneneeBay, C YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij
sqipa, o0I111ee YMCII0 JIEKTPOHOB M paclpe/IesIeHUE UX IO JICKTPOHHBIM CJIOSM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme C
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, ITOAYPOBHSAM H
OopOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy b (DEKTy);

XapakTepu3oBaTh (OMHUCHIBaTh) (DUBUYECKME U XHMHYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEHIECTB: KUCIOPOJIa, BOAOPOA, BOABI, OOIINE XUMHUUECKUE



CBOMCTBA OKCHJIOB, KHCJIOT, OCHOBAaHUW W COJIEH, TEHETUYECKYIO CBA3b MEXKIY
HUMH, TIOATBEPKAAsi MPUMEpPaMH MOJEKYISPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/A, BOJOPOJA U BOABI B MPUPOJHBIX MPOIECCax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSICHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOEHHUSA, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBpaIlCHU B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJIF0 XUMHYECKOIO 3JEMEHTA B COCUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (opMyJie COEAMHEHHS, HaXOIUTh
npocTeiinyo (GopMyily BelecTBa Mo MacCOBbIM MIIM MOJIBHBIM JIOJISIM JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUSAM XUMHUYECKON PEaKIIny;

MPUMEHSITh OCHOBHBIC OIEpallUd MBICTUTEILHON JCATEILHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJIEJACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOIIO/ICHUE,
U3MEpPEHUEe, MOJICIUPOBAHUE, AKCHEPUMEHT (peajbHbIi M MBICICHHBINA) — JIs
OCBOEHHSI YUEOHOTO COJEpKaHuUs;

packpbiBaTh  CYIIHOCTh MPOLIECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTAHABJIMBATh CBSI3M MEXAY peaJbHO HAOII0IaeMbIMH XUMUYECKUMU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOSIIMMU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOmogaTh mpaBuwia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BAaHUM XUMHUYECKOM TMOCYyIbl M OOOpyJOBaHUsS, a TakKkKe IpaBuiia
oOpallleHusi ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSAMH BBITOJHECHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO TMOJYYCHHUIO U COOMPAHHIO
ra3000pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHOM  MacCOBOM  JIOJIEM  PACTBOPEHHOIO  BEUIECTBA, PELICHUIO
HKCIIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIAaCChl HEOPraHWYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJTFOYAOIIEH yMEHHsSI 0€30macHOro oOpaIieHus ¢ BEIIeCTBAMH, HCTIOIb3YEMbIMU



B ITOBCETHEBHOW JKM3HU, & TAK)KE 3HAHHUE TMPABIII MIOBEICHHS B LIETISAX COCPEIKCHMUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoHuy oOyuenuss ¢ 9 knacce y oOyuwaromierocs OyayT c)oOpMHUpPOBaHbI
CIeIyIOUIMEe TPEAMETHbIC pPEe3ylbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

PaCKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHN: XUMHUYECKUN HJIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEILHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasi peakilusi, TerioBor 3P GheKT peakiuu, MoJib, MOJISIPHBIM
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEAIEKTPOIUTHI, NEKTPOJIUTHUECKAS] TUCCOLMALNS, PEAKIINU
MOHHOTO OOMEHa, THIPOJU3 COJeil, oOpaTMMble M HEOOpaTHMbIE peaKluHy,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKI[UU, OKHUCIUTEIb, BOCCTAHOBUTEIND,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aJIoTponusi, amMpOTEPHOCTD,
XUMUYECKasi CBs3b (KOBAJEHTHAs, UOHHAS, METAJLUIMYECKAs), MEKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUJIEKCHBIC
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHelEeHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHasi TUIOTHOYIIAKOBaHHAs), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMHYECKOUN peakinuu, KaTalau3, XUMUYECKOE PABHOBECHE, AIIEMEHTHI XUMHUECKON
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNUX OCHOB xumuu; [T/1K;

WUTIOCTPUPOBATh  B3aMMOCBS3b  OCHOBHBIX XHMHUYECKUX TIOHSATUM U
MPUMEHSTh 3TU OHATHUSA MPU ONMCAHUM BEUIECTB U UX MPEBPAILICHUI;

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIEeHUSI (POPMYJ BEIIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKLINN;

OTPENIENATh BAJEHTHOCTh U CTETNEHb OKUCICHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMPEACICHHOMY
KJIACCYy CO€IMHEHUN 1o GopmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJUIMYECKOW) B HEOPraHMYECKHUX COEOUHEHUSIX, 3aps] HOHA [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COCIMHEHUM, TUIT KPUCTAIUIMYECKOMN PEIIeTKH KOHKPETHOTO BEIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Mennaeneea wu
JIEMOHCTPUPOBATH €r0 TOHUMAHUE:

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuogndeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: paszinyaTh MNOHATHS «A-Tpymnmna» u «b-
rpynmna», «Majble MepUuob» U «OOJIbIINE IEPUOIBDY;

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacrpeneseHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;



BBIICNISTh OOIHME 3aKOHOMEPHOCTH B M3MEHECHHH CBOWCTB AJIEMEHTOB U MX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIJEJICTBUI, 3aKOHa JEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW pEaKIuu, HampaBlICHUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakluu (10 YUCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMU BEIIECTB, 1O
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEareHTOB, MO W3MEHEHUIO
CTEMCHEW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEPXKAas 3TO OMHCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: DJIEKTPOJIUTHUUECKON JUCCOUALINN KUCIIOT, HIEI0Yen
U COJICH; TMOJIHBIE M COKpAICHHbIE YpPaBHEHUS pEaKIMii HMOHHOTO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

packpbiBaTh  CYHUIHOCTh MPOLECCOB THAPOJIM3A COJIEM MOCPEACTBOM
COCTABJICHUSI KPATKUX HOHHBIX U MOJIEKYJSIPHBIX YPABHEHUN pPEaKIUi, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

MpeACKa3bIBaTh XapaKTep CPe/bl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKME U XHMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHUi, 00p, a3oT, dhocdop,
cepa, XJIOp, HAaTpUH, Kaluii, MAarHUM, KaJablIMi, ATFOMUHUN, KEJI€30, MEllb, INHK,
cepedpo) U 00pa30BaHHBIX HUMHU CIIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopoj, okcuasl yriaepoma (I, 1V),
kpemuus (1V), asora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetaioB |A-IIA-rpynn, amomunus, meau (Il), nunka,
xenesa (11 u 11));

MOSICHSITh COCTaB, OTHEIBHBIC CMOCOOBI MOJTYYEHUS U CBOMCTBA CIIOMKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couyir, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;



OMUCHIBATh POJIb BAKHEHIIINX U3yYaE€MbIX BEIIECTB B IPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBBIC OPTraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIB30BaHUE JISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IYTEM COJEp>Kalluecs B BOJHBIX PacTBOpax
WOHBL: XJIOPUA-, OpoMua-, HOAWA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-WUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOWCTBA BaXKHEHIIINX M3Yy4aeMBIX BEIECTB B
3aBUCUMOCTH OT UX COCTaBa MU CTPOECHUS, IPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3TMYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUUYECKON KHUHETHKU H
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3Je€MEHTa 1Mo ¢Gopmylie COEIUHEHHsS, MacCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHNH, MOJSIPHYI0 KOHUEHTpAlMI0 BEIIECTBA B PACTBOPE, HAXOIUTh
npocTeiinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUEThI M0 YPABHEHUSIM XUMHUYECKUX PEAKIUN C y4eTOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOJA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
s dekra peakiuu, onpeaesIsiTh COCTaB CMECEH;

coOmoaTe mpaBuia  Oe3omacHOW — paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
Ja00OpAaTOPHBIX OMBITOB M MPAKTUYECKUX PalbOT MO MOIYUYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJIEKHCIOrO Ta3a) W PEHICHHUIO
AKCHEPUMEHTAIbHBIX 3aJlad 10 TeMaM Kypca, IMPEICTaBISATh pPe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISTH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHOU JEATEeIbHOCTU (aHau3 U
CHUHTE3, CpaBHCHHE, OOOOIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH T03HaHMs (HAOJI0JIeHNE, U3MEPEHHUE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpallieHus C  BEIIeCTBaMH,
UCIIOJb3YEMbIMM B TOBCEJHEBHOW JKW3HU, MpaBUia MOBEAEHUS B LEIAX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOIHON Cpenpl, NMOHUMATh Bpea
(OomacHOCTh) BO3JCHCTBHS HAa JKUBBIE OPraHU3MBI OIPEJEICHHBIX BEIIECTB,



MOSICHATh HAa MPUMEPAxX CIIOCOOBI YMEHBIIICHUS U MPETOTBPAIICHHS UX BPEIHOTO
BO3/ICICTBHS, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh TOJYYEHHBIC MPEJCTaBICHUS O cdepax MpoecCHOHATHHON
JIESITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSIMH, KAaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU TPOJOIKECHUU OOyYCHHS Ha YpPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEJICHUS YUEOHBIX HCCIIEIOBAHUH B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM IPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMust — BakHast 00J1aCTh
1.1 €CTECTBO3HAHMSI M MIPAKTHYECKOM 10 2
JEeSATEIbHOCTH YeJIOBEKa
BemecTBa u xumuueckue
1.2 28 1
peakiuu
Htoro no paznemny 38
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. [IonsTue o razax.
2.1 19 1 1
Kucnopon. Oxcunbr
Bonopona. Ilonstue o kucinorax u
2.2 8 1
COJIAX
Bona. PactBopsl. [Tonsitue 00
2.3 P 18 1 1
OCHOBaHHSIX
OCHOBHBIE KJacChl
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro 1o pasneny 61

Paspnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJIl/lTeJILHO-BOCCTaHOBI/ITeJIbHl)le pealculm




[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 18
XAUMHYECKUX djeMeHToB /I, U.
MenaeneeBa. CTpoeHue aTroma
XUMHYECKAS CBA3b.
3.2 OKUCIINTEIIBHO- 16
BOCCTAHOBUTEJILHBIE PEAKITUN
Hroro mo pazueny 34
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI pecypeni
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
11 [ToBTropenue u yriyOiaeHne 3HaHHA O 8
' BEILIECTBE
12 OcHOBHBIE SaKOHOMePHOCTI/I MPOTCKAHHMS 14 1 1
XUMHYECKHUX PEaKIUii
13 DNEeKTPOIIMTHYECKAs TUCCOIHALTHSL. 14 1 5
XUMHUYECKUE PEAKIH B PACTBOPax
Hroro mo pazueny 36
Pa3nes 2. HemeTanibl M MX COeIMHEHHUS
51 OO61mas xapakTepUCTHKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 10
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 12 1
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 13 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasneny 43




Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO01111€e cBOMCTBA METAIIJIOB 10
3.2 Baxneiime MeTamisl ¥ UX COSIUHEHUS 22 2
Wroro no pazueny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 Matepuaibl B )KU3HU YEJIOBEKA. 5
' OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Htoro no pazneny 5
Pa3znen 5. O0001menne 3HAHUH
51 [ToBTOpEHKE M 0000IIICHNE 3HAHUIA 10 5
' OCHOBHBIX Pa3zesioB KypcoB 8—9 Ki1accoB
Hroro mo pazueny 10
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11




HOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

IIpenmer xumuun. Poiab XuMuu B KU3HU
yeJI0BeKa

[Ipeamer xumun. Ponp XUMUU B KU3HA
yeJIOBEeKa

[TonsiTHE 00 HCTOPUY BO3HUKHOBEHUS U
pa3BUTHUS XUMHUU. XUMUS B CUCTEME HaYK

Tena n BemectBa. Puznyeckue u
XAUMHUYECKUE CBOUCTBA BEILIECTB

Ddusznyeckre 1 XMMUYECKHUE SIBICHUS

[IpencraBnenuss 0 HAay4HOM IIO3HAHUU Ha
SMITUPUYIECKOM YPOBHE: HAOIIOJICHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTUPOBAHHE.
[TonsiTrie 0 MeTogax paboOTHI C
XUMHYECKUMH BetecTBaMu. O0opynoBaHue
HIKOJIEHOM XUMHUYECKOH J1abopaTopuu

Ilpakmuueckasn paboma Ne 1 no meme
"[Ipasuna pabomul 6 1abopamopuu u
npuémsl odpauwenus c 1ad60pamopHvIM
ooopyooeanuem"

YucThle BelecTBa U CMECH

Crnioco0Osl pa3aesneHus: cMecei

10

Ilpakmuueckaa paooma Ne 2 no meme
""Pazoenenue cmeceil (na npumepe




ouucmku nosapennou conu)"

ITonsarue o TECOPECTUUECCKHUX METOAAaX

11 MO3HAHUS B ECTECTBEHHBIX HAYKaXx.
HcTounukn xumMudeckoit nHpopmMaum

12 ATOMBI 1 MOJIEKYJTBI

13 XUMHUYECKUE JIEMEHTBI

14 [IpocThie U CIIOXKHBIC BEIIECTBA

15 BeniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

16 Xumuueckasi hopmyina. BaneHTHOCTD
aTOMOB XUMHUYECKHUX JIEMEHTOB

17 3aKOH OCTOSIHCTBA COCTaBa BEIIECTB

18 OrnpezenieHre BaJIGHTHOCTH aTOMOB T10
dbopMysiaM OMHAPHBIX COCTUHEHHIA

19 OTHOcCuTeNbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrurciieHuss OTHOCUTENIBHOMU

20 MOJIEKYJIIPHON MaccChl BEIIECTB, MOJISIPHOM
MaccChl, MacChl BEILIECTB U KOJINYECTBA
BEILIECTBA

21 MaccoBas 10151 XUMHAYECKOTO 3JIEMEHTA B
COEMHEHUH

99 Brruncinenns MaccoBOU 1OJIH XUMHUYECKOT'O
aJeMeHTa TIo popMyIie CoeMHEHUS

23 Haxoxnenue npocreiimiei popmyIbl
BEILIECTBA [10 MACCOBBIM J0JISIM 3JIEMEHTOB

24 Boruncnenus npocreiiieit GpopmMyIsl

BE€HIICCTBA I10 MaCCOBBIM HUJIM MOJIBHBIM




J0JISAM OJICMCHTOB

25 KoymuectBo BemecTtsa. Moib

26 B3aumocBs3b KoMUYeCTBa, MacChl U YKCia
CTPYKTYPHBIX €MHMIL BEILIECTBA

27 MousipHas Macca CMECH BEILIECTB

28 MoupHas 107151 XUMUYECKOTO JIEMEHTA B
COCIMHEHUU

29 Haxoxnenne npocreiiniei popmyItbt
BELIECTBA [10 MOJIbHBIM JIOJISIM 3JIEMEHTOB

30 XUMUYECKUE SABJIECHUSA. XUMUYECKas
peakuus U e€ Ipu3HaKku

31 3aKOH COXpaHEHMsI MAacChl BELLIECTB

32 ATOMHO-MoJeKysgpHas Teopus. XKu3Hb u
nesirenpHOCTh M. B. JIoMmoHOCOBa

33 XUMUYECKUE YpaBHEHHS

34 THUITBI XUMHYECKUX pEaKIMil
Pacu€rpl M0 XMMUYECKUM ypaBHEHUSAM

35 KOJIMYECTBA M MACChl HCXO/IHBIX BELIECTB
WJIM NIPOJYKTOB peakluu
Boruncnenus no ypaBHEHUSIM XUMHUYECKOM

36 peaKIuu: KOJIMYECTBA BEIIECTBA, MACCHI T10
M3BECTHOMY KOJIMUECTBY BEILECTBA, MACCE
peareHToB WK MPOAYKTOB PEAKIINH
Boruncnenus no ypaBHEHUSIM XUMHUYECKOM

37 peaKIuu: KOJIMYECTBA BEILIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEILECTBA, MAcCE
peareHToB UM NPOAYKTOB PEAKIINH

38 O00011IEHNE U CUCTEMATU3AaIMs 3HAHUN




KonTpoubnas padora Ne 1 mo teme

39 "BemecTBa U XMuMU4YecKue peakuuu''

40 Bo3ayx — cmecsk ra3os. Ilonstue o razax.

41 3akoH ABoranpo. MomspHbIil 00bEM ra30B
Brrunciienus 00bEMa, KOJIMUECTBa BEIeCTBA

42 rasa 1o U3BECTHOMY €0 KOJUYECTBY
BEIIECTBA, 00BEMY

43 OTHOCuUTENbHAs IIIOTHOCTh T'a30B

44 BrprunciieHust OTHOCUTENIBHOM MIIOTHOCTH
ra3oB
OrnpezenieHne OTHOCUTEIIbHON

45 MOJIEKYJISIPHOM Macchl ra3000pa3HOro
BEILIECTBA 10 U3BECTHOM OTHOCHUTEIIBHOMN
MJIOTHOCTHU
Brruucnenust OoTHOCUTENbHOM

46 MOJIEKYJIIPHOM MacChI ra3a 1o U3BECTHOM
OTHOCHUTEIIBHOU IIOTHOCTH

47 OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
XUMUYECKUX PeaKIUsIxX

48 OO0bEMHBIE OTHOILLIEHUS Ta30B IIPU
XUMUYECKUX PeaKIUsIx

49 Brruucnenust 00bEMOB ra30B 110 ypaBHEHUIO
XUMUYECKON pEeaKun

50 Kucnopon — ameMeHT U IpocToe BEIIECTBO

51 Oxcuanl

52 CriocoObI MOTy4eHUs KHCIOPO/ia B
1ab0paTopuu U MPOMBIIUIEHHOCTH

53 Ilpakmuueckan paooma Ne 3 no meme




"[loiyuenue u cooupanue Kuciopooa,
uzyuenue e2o ceoiicms"’

54 Kpyrosopot kuciopona B npupoje

55 O30H — ayoTporHas MoauduKaus
KHCIIOpoJia
TemnoBoii 3 PekT XuMUIeCKON peaKIium,

56 TEPMOXUMHUYECKHE YPABHEHUS, IK30- U
SHIOTEPMHUECKUE PEAKIIUI

57 Tonnueo. Ucnonb3oBanue yriis 1 METaHa B
KaueCTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Borurcnenus o ypaBHEHUSAM XUMHYECKON
pEeaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMa,

58 MAaccChl MO0 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
MPOYKTOB PEAKITUN

59 KonTpoubnasi padora Ne 2 mo teme
"Bo3ayx. Kuciaopoa. Oxcnapr"

60 Bonopos — 35eMeHT B MPOCTOE BEIIECTBO

61 CriocoObI moy4eHus BOAOPOia B
1ab0paTOPUN U MIPOMBIIIIIICHHOCTH
Ilpakmuueckana paboma Ne 4 no meme

62 "[lonyuenue u cooupanue 6000pooa,
uzyuenue e2o ceoiicma'"

63 Hcnonp30BaHue BOJIOPO/IA B KAUECTBE
TOTLTNBA

64 [TonsTue o xucnorax u consix. Cocran
KHUCJIOT U COJIEH

65 Brruncienus o0b€Ma, KOTHYECTBA BEIECTBA




ra3a o U3BECTHOMY €ro KOJIMYECTBY
BEIIECTBA WU 00bEMY

Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO

66 XUMHYECKOU peaKkuu
Bbruncnenys no ypaBHEHUAM XUMHUYECKOU
peaKIuu: KOJIMYEeCTBa BEIEeCTBa, 00bEMa,

67 Macchl M0 U3BECTHOMY KOJIMYECTBY
BelIeCTBa, 00BEMY, Macce peareHTOB WIH
MIPOJIYKTOB PEAKIIUU

68 dusnueckue ceolicTBa Boasl. Boga B
pupoe

69 AHaNM3 ¥ CUHTE3 — METO/Ibl U3YUCHUS
coCTaBa BOJbI

70 XUMHYECKHE CBOUCTBA BOAEI

71 CocraB ocHOBaHUM

72 PactBopsl. PacTBOpHMOCTE BelecTB B BOJIE
HaceplenHbie 1 HEHACHIIICHHbIE,

73 KOHIIEHTPUPOBaHHbIE U pa30aBIeHHbIE
pacTBOpHI
CniocoObl BbIpayKE€HUSI KOHIIEHTPALUU

74 PacTBOPOB: MaccoBas 10J1s1 PACTBOPEHHOTO
BEILECTBA, MOJISIPHASI KOHIIEHTPALIUS
Ilpakmuueckan paooma Ne 5 no meme
"IIpucomoenenue pacmeopos c

75 ONpeoenénHoll Maccosoii 0o.eil

Pacmeopénnozo eeuiecmea
Jdlpuzomoenenue pacmeopog c
OnpeoenénHol MONAPHOI KOHUEHmMpayueil




pacmeopénnozo eeutecmea’’

Brruncnenns ¢ ucnoab30BaHUEM ITOHSATHS

76 «MaccoBasi J0JIs BEIIECTBA B PACTBOPEY
Bbruncienus ¢ uCnoyib30BaHUEM MOHSTUS

77 «MOJISIpHAsi KOHIEHTpaLUs PACTBOPEHHOTO
BEIIECTBA»

78 Ponb pacTBOpOB B IPUPOIE U KU3HU
yenoBeka. KpyroBopot Bojbl B Ipupoie

79 3arpsi3HEHUE TPUPOAHBIX BoA. OXpaHa u
OYHMCTKA IPUPOIHBIX BOJI.
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

80 PacTBOPUMOCTH JJIsl pacu€TOB
pPacTBOPUMOCTH BEIIECTB

81 BrrurcnieHus ¢ HCIOIb30BAaHUEM ITOHSITHS
«MaccoBasi J10JIsI BEIIeCTBA B PACTBOPE»
BrrurcnieHus ¢ HCIOTb30BAHUEM TTOHSATHS

82 «MOJISIpHAsi KOHIIEHTPAIUs PAaCTBOPEHHOTO
BEIICCTBA
Boruncnenus ¢ ucnonb3oBaHueM rpaduKoB

83 PacTBOPUMOCTH TSI PACUETOB
PacTBOPUMOCTH BEIICCTB

84 O06o01IeHre u cucTeMaTu3alus 3HaHu|

85 KonTtpoubHnas padora Ne 3 mo reme
"Boxopoa. Boaa. PacrBopbl. OcHoBanus'

86 Oxkcupsl: cocTaB, KIacCupUKaIIUS,
TPUBUAIBHBIE HA3BAHUS

87 [Tonmydyenue 1 XuMHYECKHE CBOMCTBA

OKCHJIOB




IIonsatue o THUAPOKCHUAAX — OCHOBAHUAX U

88 KHCJIOPOJCOAECPHKAIINX KUCIOTaX

89 Du3nyecKre 1 XMMAYECKUE CBOMCTBA
KHUCJIOT

90 [Tomy4yeHnue Kkucmot

91 Knaccudukanus ocHoBaHUH

92 [L&nmoun, UxX CBOMCTBA U CITIOCOOBI
MOJIyYeHUS

03 HepacTBopumbie ocHOBaHUsI, UX CBONCTBA U
CIOCOOBI OyYeHUS
[onsarue 06 aM(pOTEPHBIX THIPOKCUIAX:

94 XUMHUYECKHE CBOWCTBA U MOJTyYEHHE.
[IpumeHeHne BaxKHEUIINX OCHOBAHUI

95 Conu: coctaB, kinaccuuKarus,
TPUBHUAJIbHBIC HA3BAHUS

96 ®u3nuecKue 1 XUMHUECKHE CBOMCTBA
coseit. [lonyuenue conen

97 I'eneTnyeckas cBsI3b MKy KilaccaMu
HEOPraHWYECKUX COCIUHEHU
Ilpakmuueckan paboma Ne 6. Peuwienue

98 IKCHEPUMEHMAIbHBIX 340a4 O meme
«OcHo6HblE KACCHL HEOP2AHUYUECKUX
COCOUHEHUIL)
Brruucnenust no ypaBHEHUSIM XUMUUECKOU
PEaKIuu: KOJIMYECTBA BEIIECTBA, 00bEMA,

99 MaccChl M0 U3BECTHOMY KOJIMYECTBY

BEIeCTBa, 00BEMY, MacCe PEareHTOB WIIH
MIPOYKTOB PEAKITUN




Brrunciaenus Macchl MMpOoAYKTa pCaKIuu 1Mo
W3BECTHOM Macce OAHOI'O U3 NCXOJHBIX

100 BEIIIECTB, B35TOTO B BUJIC PACTBOPA,
COJIeprKallero onpenenéHHy0 MaCCOBYIO
JIOJIF0 PACTBOPEHHOIO BELIECTBA
KonTpoubHas padora Ne 4 mo teme

101 "OCHOBHBIE KJIACCHI HEOPraHMYECKHX
coequHenui"

102 [lepBbIe MOMBITKU KIACCHU(PUKAIIN
XUMHAYECKHX 3JICMEHTOB

103 [TonsiTre 0 rpymnmax CXOIHBIX AIEMEHTOB

104 DIIEMEHTHI, KOTOPBIE 00pa3yroT
aM(bOTepHbIE OKCUBI U TUIPOKCH/IBI

105 [leproauueckuii 3akoH. OTKpbITHE
[Ieproanueckoro 3akoHa
KopoTtkomnepronnas 1 JUIMHHONIEPUOIHAS

106 dopmsl [leproauueckoii cucTeMsl
XUMH4YeCcKUX 3neMeHToB .M. Menneneesa

107 [lepuoas! u rpymnmnbl

108 OCHOBHBIE CBEJIEHUS O CTPOCHUH aTOMOB

109 CocraB aTOMHBIX A11ep

110 N3oTOmBI KaK pa3HOBUIHOCTH aTOMOB
XUMHYECKOTO DJIEMEHTa

111 ONEKTPOHBI

112 DneKTpoHHass OpOUTab

113 OHepreTUyecKre ypoBHU U MOAYPOBHH
aToma; S-, p-, d-opOuranu

114 DneKTpOHHbIE KOH(UTYpaIH U




AIIEKTPOHHO-Tpaduueckue GopMyssl aTOMOB

CrpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
nepBbIX 20 XUMUYECKUX DJIEMEHTOB

115 ITepuonnueckont cucremsl . 1.
MenpaeneeBa
3aKOHOMEPHOCTH U3MEHEHUS pajinyca

116 aTOMOB XMMUYECKHX DJIEMEHTOB,
METAJINYECKUX U HEMETAININYECKUX
CBOICTB I10 TPYIIIIaM U TIEPUOIaM
HN3meHenune cBOICTB cOe IMHEHNN

117 XUMHUYECKHUX AJIEMEHTOB B TIEPHOJIAX U
rpynmnax
XapaKkTepucTUKa XMMHUYECKOTO 3JIEMEHTA I10

118 ero nosiokeHuro B [lepuoaudeckoit cucreme
JI.1. MenneneeBa
3nauenue [lepuoandeckoro 3akoHa u

119 Ilepronyueckoi cUCTEMbI XUMUYECKHUX
9JIEMEHTOB JJIsl Pa3BUTHS HAYKU U TIPAKTHKU

120 DIEKTPOOTPUTIATEIIBHOCTh XUMUYIECKUX
3JIEMEHTOB

121 KoBasneHnTHas nosnspHas cBs3b

122 KoBanenTnast HenonsipHasi CBSI3b

123 HNonHas cBI3b

124 DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYITBI
BEILIECTB

125 Kpucrammmyeckue n amop¢HbIe BelecTBa

126 TUIBI KPUCTATUTHUECKHUX PEIIETOK U UX

XapaKTCPUCTHUKU




[TprunHBl MHOTOOOpA3Hs BEIIECTB,

127 3aBUCUMOCTH CBOMCTB BEIIECTB OT COCTaBa U 1
CTPOCHUS

128 CrerneHb OKUCIICHUS 1
OKHUCITUTEIIEHO-BOCCTAHOBUTEIIEHBIC

129 1
peaknuu

130 XUMUYECKUE TIEMEHTH — OKHUCIUTENN U 1
BOCCTAHOBUTEIIN
CocraBiieHHE ypaBHEHUH OKHCIUTEIBHO-

131 BOCCTAHOBUTEJIbHBIX PEAKIIM, METO 1
AJIEKTPOHHOTO OallaHca
BbruunciieHus mo ypaBHEHUSIM XUMHYECKOM
pEaKIMU: KOJIMYECTBA BEIIECTBA, 00bEMA,

132 MacChl 110 U3BECTHOMY KOJIMYECTBY 1
BEIIeCTBa, 00BEMY, MacCe pEareHTOB WIH
MIPOJYKTOB PEAKITUN
Brrunciienus npocrenien MoJIeKyJIIpHOU

133 (bopMyIIbI BelIECTBA MO0 U3BECTHBIM 1
MacCCOBBIM JIOJISIM 3JIEMEHTOB

134 O00011IeHNE U CUCTEMATU3AIHs 3HAHUN 1

135 Kourpoasnas padora Ne S mo reme 1
"CTpoenue aToMa. XMMH4YECKas CBA3L"

136 PesepBHblil ypok

137 PesepBHbIit ypok

138 PesepBHblil ypok

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 138




9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIe pecypchl

CTpoeHue aToMOB

HOCJIG,I[OB&TGJIBHOCTB 3aIll0OJIHCHU S
OJICKTPOHHBIX 0p6HTaHeﬁ aTOMOB MaJIbIX
nepuoaoB

Oco0eHHOCTH 3aM0HEHUS AIEKTPOHHBIX
opOuTaelt aToMOB OOJIBIIUX MTEPHOJIOB

CreneHb OKHUCIICHHUS M BaJICHTHOCTH

Bunsl xumMnueckoil cBA3U

OOMeHHBIN U IOHOPHO-aKLIEITOPHBIN
MEXaHHU3M 00pa30BaHUs KOBAJIEHTHON
CBsA3U. MeXMOJIEKYIIsIpHBIC
B3aNMOJICHCTBHSA

TuIBI KPUCTATUIMYECKUX PELIETOK,
0COOEHHOCTH CTPOEHHUSI KPUCTAIITMYECKUX
peLETOK

3aBHCHUMOCTEH CBOVCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKON PEIIETKU U BUIA
XUMHUYECKON CBSI3HU

Knaccudukanus XuMHYECKUX peaklui mo
pa3IMYHBIM [IPU3HAKAM

10

11

DHepreTuka XUMUYECKUX PEaKIUM.
TennoBoii 3QPeKT XUMUIECKON peaKkIuu

Boruncnenus o TepMOXUMHUYECKOMY
YPaBHEHMIO PEaKIMU: TEII0BOro 3¢dexra




XUMHUYECKON PEAKIUU 110 KOJIUYECTBY
BEIIECTBa, Macce Win 00bEMY
[IPOpearupoBaBIIETro Wik 00pa30BaBUIETOCS
BEleCTBa

[ToHATHE O CKOPOCTH XMMHUYECKON PEAKIUU.

12 3aKoH JACUCTBYIOMINX MacC

13 3akoH ['ecca u ero ciencreus

14 Oueprus aktuBauuu. [lonstue o karanuse.
®depmenTsl. UHTHOUTOPHI.

15 @DakTOpBI, BIUAIOIIME HA CKOPOCTh
XAMHYECKON peaKkun

16 [loHsiTHE O XUMHYECKOM PAaBHOBECHH,
npuniun Jle IlaTense
@DakTOpPBI, BIUAIOIINE HA COCTOSIHUE
XUMHUYECKOI'0 PaBHOBECHUS.

17 ITporno3upoBaHue BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B
pa3IMYHBIX yCIOBHIX

18 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu

19 BaxHble OKHUCIUTENN U BOCCTAHOBUTEIH.
Ilepmanranar kanus
CBolicTBa IPOCTBIX BEIIECTB — METAIIOB U

20 HEMETAJIJIOB, KUCJIOT U COJIEN — B CBETE
IpeJICTaBICHUH 00 OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX

21 Ilpakmuueckan paboma Ne 1. Peuwienue

IKCnepumenmaibHblx 3a0au no meme




«OKucIumenvHo-60CCMAaHO8UMebHbIE
peaxkuuu)

KonTpoubHnas padora Ne 1 mo teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
NMPOTEKAHUSI XUMHUYECKUX PeaKIuiiy

93 PacTBopenue kak pU3NKO-XUMUYECKUI
nporecc

24 DIIEKTPOIUTHI U HEATICKTPOIUTHI

25 Teopust MEKTPOTUTHICCKON JTHCCOIHAIIH

26 Honnoe npousseneHue Boibl. BogopoaHsiii
MOKa3aTeb

97 DNEKTPOTUTHYECKAS JUCCOITUAIUS KUCIIOT,
OCHOBAaHHU U COJIEH

28 Peakuuu nonHoro oomMena
CBolicTBa KMCJIOT, OCHOBAHUH U COJIEH B

29 CBETE MpeACTaBIeHUN 00
AIEKTPOIUTUYECKON TUCCOITUAIIUT

30 KauecTBeHHBIE peakiiuy Ha MOHBI
Ilpakmuueckan paboma Ne 2. Peuwenue

31 IKCHEPUMEHMATIbHBIX 340a4 O meme
«Inekmpoaumuueckas OUCCOUUAyUA»

32 I'maponus coneit

33 Honubie ypaBHEHUS THAPOIN3A COJICH
Ilpakmuueckan paboma Ne 3. Peuwienue

34 IKCHEPUMEHMAIbHBIX 340a4 O meme
«l'uoponus coneiry

35 Berarcnenuss Macchl IPOAYKTA PEAKITUH 110

HU3BECTHOU Macce OJTHOTO U3 UCXOTHBIX




BEILIECTB, B3STOTO B BUJIE PAaCTBOPA,
COJIEpKAIIETO ONpeeIEHHYIO
KOHIICHTPAIIUIO PACTBOPEHHOTO BEIIECTBA

KonTpoubHas padora Ne 2 mo teme

36 "JJIEKTPOTUTHYECKAs] JUCCOLHALMS.
XuMHYeCKHE peaKkluu B pacTBopax"

37 OO0m1as XxapakKTepuCTUKa HEMETAIIOB

38 OO0m1as XxapaKTepUCTUKa TaJOTeHOB

39 XUMHUYECKUE CBOMCTBA raJIOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

40 Xnopoogopoa. CossiHast KUCIIOTa
Ilpakmuueckasa paooma Ne 4 no meme

41 "[loiyuenue conanoii Kuciomel, uzyueHue
eé ceoiicme"’

42 [Tonsatue o KkucIOpoACOIEPKAMUX KUCIOTAX
XJI0pa ¥ X COJISIX
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX

43 peaxIui, eCIu OJUH UX PEareHTOB JaH B
U30BITKE

44 Baxwuerime coeMHEHU XJI0pa U UX
HAXO0XJICHUE B IPUPOJIC

45 OO6mras xapakTepucTuka 3J1eMeHToB VIA-
TPYIIITBI

46 CrtpoeHue u CBOMCTBA MPOCTOTO BEILIECTBA
cepbl. AJUTOTPOITHBIE MOAU(DHUKAITIH CEePBI

47 CepoBoaopoj, cTpoeHue, Pu3ndecKue u
XUMHUYECKHE CBONCTBA

48 Oxcupl cepbl




49

CepHucras KUciaoTa u e€ cojiu.

50 CepHas KUCJIOTa U €€ COJIn

51 [IpoMbIIIEHHOE TTOTYYEHUE CEPHOM
KHUCIIOThI
Haxoxaenue cepsl U €€ COeIMHEHUN B

52 npupoie. XMMHUYECKOE 3arps3HCHHE
OKpY>KaIOLIEH Cpe/ibl COEAUHEHUSIMU CEPbI
Borurcnenust Maccbl IpOAYKTa PeakIuu Mo

53 W3BECTHOHM MaccoBoit (00bEMHOIT) moie (%)
€r0 BBIX0JIa OT TEOPETUICCKH BO3MOXKHOTO
Breruucnenus MmaccoBoit (00bEMHOI) 10TH

54 (%) BBIXOA MPOJIYKTA PEAKIIUU IO
U3BECTHOI Macce (00bEMY) HCXOIHOTO
BEIIIECTBA U MTPOYKTA PEAKIIUN

55 OO61mas xapakTepucThKa 3JeMeHTOB VA -
TPYMIIBI

56 A30T, pactipocTpaHeHHe B IPUPOJIE,
bu3nYecKre M XUMUIECKHIE CBOHCTBA

57 AMMHUak, ero Gpu3nuecKue 1 XUMUYECKUe
CBOMCTBA

58 Conu aMMoHUs
Ilpakmuueckas paooma Ne 5 no meme

59 "Ilonyuenue ammuaxa, uzyuenue e2o
ceoiicme"’

60 Oxcupsr azota (1, 11, 11, 1V, V)

61 A3oTtuctas KucioTta. A30THas KUCIO0Ta

62 [IpombInIneHHOE TTOTyYeHHe a30THOM

KHCJIOTHI




63

Hurpatel u HuTpuThl. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOLEN Cpelbl
COEIMHEHUSIMU a30Ta

64

65

66

docdop, aTOTPOITHBIE MOAU(PHUKAIIUN
docdopa

Oxkcuapl hocdopa (11, V) u bochopnas
KHCJIOTa

[ToHsATHE O MUHEPATBHBIX YIOOPECHUSX.
3arpsi3HEHUE MMPUPOTHBIX BOAOEMOB
COCTMHCHUSIMU a30Ta u docdopa

67

Yriepon, ero ajuioTpOIHbIE MOTU(PUKAIIHN
Y CBOICTBa

68

69

70

Oxcuibl yriaeposia, ux Gu3ndecKue u
XMUMHYECKHE CBOMCTBA. DKOJOTUYCCKUEC
npo0JIeMBbl, CBS3aHHBIE C OKCHIOM YTIIepoJia
(V)

Ilpakmuueckue padomut Ne 6 no meme
"Ilonyuenue okcuoa yenepooa (\V) u
uzyueHnue e2o ceoiicma'"

YroapHasg KUCiIoTa U €€ CoJIn

71

[TepBoHavabHBIC TOHATHS 00
OpPTraHWYECKUX BEIECTBAX KaK O
COEIMHEHUSX YIIIepoa

72

73

[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOIOB U
UX pOJIb B OBITY U IPOMBILIIIEHHOCTH
[TonsaTue o 6GuONIOrNYECKN BaXKHBIX

OpTraHUYCCKUX BCIICCTBAX — KUPAX,
Oenkax u yriieBoaax




74

Kpewmnuii, ero puznyeckre 1 XuMHIECKUE
CBOICTBa

75

76

Oxcupn kpemuus (1V), kpeMHueBas Kuciora,
CUJIMKATBI

bop. bopHast kucnora

77

Ilpakmuueckan paboma Ne7. Pewenue
IKCHEPUMEHMAIbHBIX 3a0ay N0 meme
«Basrcnennmue nememannvt u ux
CcOeOUuHeHUA»

78

Brruncnenust maccol (00bEMa; H.Y.)
IIPOJYKTa PEaKLUK 110 JAHHOW Macce
(00BEMY) HCXOTHOTO BEIIIECTBA,
COJIEPKAIIETO ONPEACIEHHYI0 MACCOBYIO
JIOJTIO TpUMeEcei

79

KonTpoubnas padora Ne 3 mo reme
«BaxxHediue HeMeTAJJIBI U UX
coeIMHEHUs».

80

81

OO01mas xapakTepUCTHKa XUMUYECKUX
DJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX
nonoxxerus B [ICXD /.. MenneneeBa

Mertannel A- u b-rpynn

82

Meramnndeckas CBA3b U METaJUIMYECKast
KpUCTAJIIIMYECKasl peiéTka. 3aBUCUMOCTh
(u3UUECKUX CBOMCTB METAIIOB OT
CTPOEHHUsI KPUCTAILIIOB

83

84

OO01me XUMHUYECKUE CBOIICTBA METAJLJIOB

O61u1me cnocoObl MOTyYSHHsI METAJLIOB,
metatyprust. CruiaBsl




DJIEKTPOJIN3 PACIIaBOB M PACTBOPOB COJICH

8 KaK OJIUH U3 CII0COOOB MOIY4YEHUS! METAIJIOB

86 Brrunciienus mo ypaBHEHUSIM 3JIEKTPOIIH3a
pacIijiaBoB U pacCTBOPOB BEIIECTB

87 [ToHsiTHE O KOPPO3UU METAJLIOB
Brruucnenus cocraBa cmecen ¢

88 UCTIOJIb30BAaHUEM PELICHHUS CUCTEM
ypaBHEHUH

89 PaznuuHble TUTIBI BBIYUCIEHHUMN O
YPaBHEHHUSIM XUMUYECKUX PEaKIHi

90 Mertamnsl A-rpyni. l{enounbie MeTaIbI

01 Haxoxnenue B npupoae. CoiicTBa
HIEJIOYHBIX METAJUIOB

92 Oxcubl U THIPOKCUABI HATPUS U Kallust

93 [{emoYHO3EMENbHBIC METAJLIBI

94 Baxneiime coeTMHEHUS KaIbIUs,
CBOMCTBA, IPUMEHEHHE

95 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs
Ilpakmuueckasa paboma Ne 8 no meme

96 "Kécmkocmo 6006l u Memoowl eé
ycmpanenun'"

97 AMOMUHUN

08 AMpoTepHbIe cBOMCTBA OKCHIA U
THJIPOKCUA AITFOMUHUS

99 OO61mas xapakTepucTiKa MeTauioB b-rpynn
(MOGOYHBIX MOATPYIII)

100 [lepBoHauanbHbBIE NPEACTABIECHNUS O




KOMIIJICKCHBIX COCAMHCHUAX

101 Mens u cepebpo

102 [IpencraBneHus 06 aMMHAYHBIX
KOMIUIEKCax cepedpa u Meau

103 Huuk

104 AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUIA IMHKA

105 XKenezo

106 Oxkcupl, THAPOKCU B U cosn xkene3a (1) n
xenesa (1)

107 UyryH ¥ cTajab — CILUIaBbI XKele3a
Ilpakmuueckasa paooma Ne 9. Pewuenue

108 IKCHEPUMEHMATIbHBIX 3a0ay NO meme
«Bascueiimue memannvl u ux
COeOuHeHUA)
Brruncnenus coctaBa cmeceii ¢

109 UCTIOJIb30BaHUEM PEIICHHUS CUCTEM
ypaBHEHUH

110 PaznuyHble TUIBI BBIYUCIEHUN 1O
YpaBHEHUSAM XUMHYECKHUX PEaKIIUii
KonTposbHas padora Ne 4 nmo teme

111 «BakHeiimue MeTa/UIbI U UX
COeTUHEHHUSD)

112 be3omnacHoe nCcnoib30BaHUE BEIIECTB U
XUMHUYECKHX PEAKIINIA B OBITY

113 HoBsie MaTepuanbl ¥ TEXHOJIOTHU.
[IpyHIUIIBL «3ETEHON XUMUMY

114 XWUMHS U 310pOBbE




115

XUMHUYECKOE 3arpsAI3HEHUE OKPYKAIOIIEN
cpenbl. [ToHsITHE O IPEACITBHO TOMYCTUMOM
koHueHrpanuu Bemects (IT1K)

116

DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIC C
COEIMHEHUSIMH YIJIEPOJIa, a30Ta, CEPBHI,
TSHKENBIX METAJIIOB.POJIb XMMUM B pEIEHUN
9KOJIOTUYECKHX MTPOOIeM

117

118

119

IIepnonnueckuii 3axoH u [lepuoanueckas
CHUCTEMa XMMUYECKUX JJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XMUMHYECKHX DJIEMEHTOB U X COEIUHEHUN B
Mepuoiax u rpymmax

CtpoeHue BenecTBa B TBEPIOM, KUJIKOM U
ra3zo000pa3HOM COCTOSTHUHU. Buibl
XUMHYECKOH CBSI3U

120

Kraccugukanust XuMU4eCKUX peakiuii no
pa3IMYHBIM NIPU3HAKAM

121

IIporno3upoBanue BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MTPEBPALLICHUI B
Pa3IMYHBIX YCIOBUAX HA OCHOBE
MPEJCTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJNHAMUKH.

122

123

XUMUYECKUE PEAKIIUU B PACTBOPAX.
I'upponus conen

CBolicTBa KHCJIOT, OCHOBAHUM M COJICH B
CBETE MpeACTaBIeHU 00
ANEKTPOJIUTAYECKON AUCCOLUALINHI




OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

124 1
peakuu. DNEeKTPOIIn3.
Ilpakmuueckan paboma Ne 10. Pewienue
125 IKCHEPUMEHMAIbHBIX 340a4 O meme 1
«Xumuueckue peaxyuu
Ilpakmuueckan paooma Ne 11. Pewuenue
126 IKCHEPUMEHMATIbHBIX 3a0ay nO meme 1
«Memannovl, Hememannvt u ux
COeOUHEeHUA»
127 PesepBHblIit ypok 1
128 PesepBHbIil ypok 1
129 PesepBHblIit ypok 1
130 PesepBHEIi ypok 1
131 PesepBHblIit ypok 1
132 PesepBHbIil ypok 1
133 PesepBHbIil ypok 1
134 PesepBHbIil ypok 1
135 PesepBHEIi ypok 1
136 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







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

» Xumus, 8 knacc/ Kysnenosa H.E., TuroBa .M., I'apa H.H., AxuronepHoe o0111ecTBoO
«3marenscTBO «lIpocBemenune»
* Xumus, 9 knacc/ ,Kysnenosa H.E., TuroBa .M., I'apa H.H. AxuinonepHoe 00111ecTBO
«3marenscTBO «lIpocBemenue»
2. H.E.Ky3nenosa, U.M.TutoBa, H.H.I'apa «Xumus 8 kinacc. ®I'OC», Mocksa, «BeHntana-
I'pad»,2020

3. H.E.Ky3nenosa, U.M.TuroBa, H.H.I'apa «Xumus 9 xnacc. ®I'OC», Mocksa, «Benrana-
I'pah»,2020

4. H.E.Ky3nenoBa, A.H.JIeBkun «3anauynuk mo xumuu. 8 kiacc» , Mocksa, «Benrana-
I'pap»,2012

5. H.E.Ky3nenoBa, A.H.JIeBkun «3agaunuk 1o xumuu. 9 kinacc» , Mockpa, «Benrana-
I'pad»,2012

6. H.H.I'apa, M.B.3yeBa «Xumus. Terpaap qis npaktudeckux padot. 8 kiace @I'OCy», Mocksa,
«Benrana-I'pad»,20120

7. H.H.I'apa, M.A. AxmeToB «Xumusi. Pabouast Tetpanp. 8 kimacc ®I'OC», Mockaa,
«Benrana-I'pad»,2020

8. H.H.I'apa, M.A. AxmeTtoB «Xumus. Pabouas tetpaap. 9 kimacc ®I'OC», Mocksa,
«Benrana-I'pad»,2020

9. M.A. AxmetoB «Metoaudeckoe rmocooune no xumuu 8 kiracc @I'OC» », Mocksa,

«Benrana-I'pad»,2020

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1. Papeuxuit A.M. JlumgakTHYeCKHi Marepual MO XUMHH 8-9 Kiaccel. — M.:
IIpocsemenue, 2014.

2. Tapa H.H. Xumus. Ilporpammsl 0011e00pa3oBaTenbHbIX yupekaeHuit. 8 — 9
kyaceel, 10 — 11 kimaccesl. ba3osslii ypoBeHs- M: IIpocsemenne, 2013r

3. Tapmmn, A. II. Heopranndeckass XuMusi B CXeMax, PHCYHKax, Ta0iumnax, ¢popmyrax,
XUMHUYECKHX peakIusx. - 2-€ u3Jl., ucmp. u joi. - CII6.: Jlans, 2006. — 288 c.

4. T'yzent, JI. C. Xumus. Bompocsl, 3amauun, ynpaxkHeHus, 8-9 ki.. yueOHOEe mocoOue aJis
obmieoOpaszoBarenbHbix yupexaenuii /JI. C. I'yzeii, P. I1., CypoBuesa.- Ipoda,2018.-288c.:
WiI.



5. [MaBnos, H. H. OGmmiast u Heopranudeckass XuMusl.- 2-€ u3J., nepepad. u gom.- M.: JIpoda,
2021- 496 c.: un.

6. Xumusa. 8-9 xi.: xoHTposdbHbIE paboThl K ydeOHukam JI.C. I'yzes, B.B.Copokwuna,
P.I1.CypoBueBoit «Xumus-8» u «Xumus-9».-M.: Ilpoda, 2013.-192 c.

7. Bpeiirep JLM. Xumus. 9 kiacc. [loypounsie miansl. — Bonrorpaa: Yuutens, 1
nosyroaue - 2003. -99 c, 2 nmomyroaue — 2005. — 87 c.

8. VYpoku XumuM ¢ NpUMeHEHHEM HH(DOPMAIMOHHBIX TexHojoruii. Hemeramisr 9
KJIacC: pa3paboOTKH YpOKOB, 3amanus s moarotoBku Kk [MMA m EI'D, 3amaum u perieHwms.

Meroandeckoe ocobue ¢ 3ekTpoHHbIM npuioxkenuem / T.M. ConngaroBa. M.: Ilnanera, 2011.
—240 c.

9. Xomuenko W.I'. COOpHMK 3a1a4 U YIPaKHEHUHN 110 XUMHHU JUIS CPEIHEH IIKOIIbI/
N.I". Xomuenko.-2-e u3z. ucnp. u gon.— M.: PUA «Hosas Bonna»: M3natens Ymepenkos.-2010.-
214 ¢

10. Xomuenko N.I'. Pemenne 3amau no xumun/ U.I'. Xomuenko.— M.: PUA «Hosas
BostHaY: M3gatens Ymepenkon.-2010.-256 ¢

11. Xomuenko W.T'. [Tocobue mo xumuu utst nocrynaronux B By3s/ N.I.XomueHKO.-
4-¢ nuzn. ucnp. u porm.— M.: OO0 «M3natensctBo HoBast Bomnay: M3garens Ymepenkos.-2020.-
480 c

12. Dunukonemuueckuit cinoBapp HOro xumuka / B.A. Kpuiman, B.B. Cranmo. —
2-e 3., ucnp. — M.: Ilenaroruka, 1990. - 320 c.

13. Xomuenko W.I'. COopHUK 3amay ¥ yHOpaKHEHUH MO XUMHH Uil CPEIHEH IIKOJIbI/
N.I". Xomuenko.-2-e u3n. ucnp. u gon.— M.: PUA «HoBas Bomna»: M3matens YMepeHKOB.-
2010.-214 ¢

14. Pemenne 3anau no xumuu. CrnpaBounuk mkonsHuka/ E.B. Illynuno, JI.b.Ky3nemnosa. —
M.: ®unoaoruyeckoe oo61ecTBo «CitoBoy, 1999.-468¢
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httpzifn-t_mwfrifps Caiir Alhimikov.net: yuefiHkie # CHIPABOYHEE MATEPHATLD 10 XHMHH
httpzffwww_ alhimikov. net Caitr Chemworld. Narod. Bo -Map xasas
httpz#chemwaorld_narod.m Caiit «BapryansHas xMMUNECKaR IIKONE
httpz#maratakm_narod . CafT « Map xasmme

httpz#chemistry. narod.m XuMuK_py: caiit o xammm
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