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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJIEHA HA OCHOBE TPeOOBAaHUM K pPe3ysibTaTaM OCBOCHHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepaabHON paboueit mporpaMMbl BOCITUTAHHUS.

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

[Iporpamma 1o XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyEMYIO
[OCJIEIOBATEIbHOCTh  M3YYEHHS] XHUMHHM C  YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBfI3€H, JOTMKM Yy4eOHOTO TpoIllecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4YEOHOTO MpeaMeTa B peanu3ali TpeOOBaHM K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEJIbHOM  JESITEIBLHOCTU
00yy4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHusI.

N3yuyeHnne XUMHUM HA YPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO HA OOLIEKYJIbTYPHYIO OATOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
UHTEpecOB OOydaloluXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o01iiero oOpa3oBaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOW Il (POPMHUPOBAHUS MHPOBO33PEHUS
oOyuJarolerocsi, ero MpeACTaBICHUH O MaTepUaAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT (POPMUPYEMBIE XUMHUEH MPEICTABICHUS O MPEBPALICHUSIX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00ANBHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DJHEPrETUYECKOW, NPOAOBOJIBCTBEHHOM
po0seM, MpooOJIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydawIuxcsi, uX oOmel u
(GYHKIIMOHATBLHON TPAMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUJICHUS U TBOPUYECKHX CIIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  /eATeIbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HHU, TaK U B IPOGECCUOHATLHON ACSITEbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SBJISETCA KIIFOYEBBIM HTAllOM B
(bopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

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

JlaHHbIC HAMpaBJICHUS B OOYYCHHH XUMHH OOECIEUMBAIOTCS CHEIU(MUKON
COJIep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OTMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbI Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl TIEPBOHAYAIBHBIX MOHATUNA XUMUHU, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIAralOlIUX MPEACTaBICHUNA OOIIe XuMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTrpaMMbl N0 XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CoaepkaHue CKIAIAbIBAETCS W3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE M CUCTEMBI TOHATHI 0 XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUILY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCErO €CTECTBO3HAHMS;

[Tepunoanueckoro 3akona /(.M. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XHMUU;

YYE€HUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJANHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIMPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy W 0O0€CHeuYMBaIOT OOY4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

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

[TporpamMMa ocHOBHOro o6miero oOpa3oBaHus MO XUMHUHU (YIITyOJNEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHeHHWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, crnenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleUeHUE YCIEIIHOTO
oOydeHHs Ha CIEQYyIOIIeM YypOoBHE oOpa3oBaHusi. B mporpamMme MO XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTHYECKAs HAMPABIECHHOCTh OOYYCHHS] XUMHH,
mupdepenunanys  oOydeHus,  BKIOYarOmias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs M TOCIEAyIoIlee CaMOOIpeAeieHHe B BBIOOpE HAmpaBICHUS
oOyueHus B IpoUIBHBIX KJ1accax.

VYriyOonéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET — pealv3alid  3a1ad
npodeccuoHaNbHON OPUEHTAMY U HAIIPaBJICHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKJIOMY O0OyYaroleMycsi MpOSIBUTh CBOM HMHTEIJICKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIpW  HW3Y4YEHUH Y4YeOHOro TpeaMera, HEOOXOAUMBbIC IS
MPOJIOIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYI0BOM JEATEIbHOCTH.

[Iporpamma 1o xuMuu (yrayOJn€HHBI YpOBEHb) TNIpelHa3HauYeHa IS
UCIIOJIb30BAaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpOo(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHU.

OOpa3oBaTenbHble (PYHKIIUM XUMUHU, WU3y4aeMON Ha YIJIyOJICHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, OO0JIACTH IMPAKTUUYECKON NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYpbl. 3ajada ydeOHOTO
IpeIMETa COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB U TEOPETHUECKHUX MOJ0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOLICHUM K HAYYHBIM
METO/JAaM TIO3HAaHUS IIPU MU3YYCHUM BELIECTB W XUMHUYECKHX pPEaKIMii,
(GOopMHpPOBaHNUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB NEATEIBHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
NeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHHsi C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMUU OTPaXKaroT HAIIPABJIEHHOCTh 00YUYEeHMsI Ha pa3BUTHE U
caMOpa3BUTHUE JIMYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYPHI.

M3yyeHne XUMUM HAMPaBIICHO HA TOCTUKEHUE CIEYIOUIUX LIeNeH:

GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

dbopMHpOBaHHE  CUCTEMBl XMUMHUYECKMX 3HAaHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI JUIsi TOHUMAHMS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KaOIIEro MUPA, OCBOEHUE SI3bIKA HAYKH;

NpUOOIIIEHNE OOYyYalomUXCsl K CaMOCTOSITEIbHOM TO3HABATEIBHOU W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJaM  TO3HaHWuS,
(dbopMHpoBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOH W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSATh WX MPU PEIMICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOyYarONIMXCsl HMHTEpeca K HW3YyUYCHHIO XUMHH # chepam
NEATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABJICHHOCTHU JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWW B JKM3HHU YEIIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPUATHE IEUCTBUN, NPUHOCAIIUX BpPEX
OKPY’KAIOLIEH CPENE U 3I0POBBIO JIFOAEH;

npuoOpeTeHrne 00YYaIOIMMHUCS ONBbITA CAMOINO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEILHOCTH.

Ha yrny6nénnoe n3ydenne yaeOHOTO mpeaMera « XuMus» OTBoaAuTCs 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B Hefiento), Bcero 272 vaca 3a JiBa roja oOy4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JESTEIbHOCTU
yenoseka. [Ipeamer xumun. Pons xuMuM B KU3HM 4enoBeka. KpaTtkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XUMUU. XUMHUS B CHCTeME HayK. Terna u
BemiectBa. Duznueckue M XUMHYECKHE CBOMCTBA BEIIECTB. ATpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKHX M HSMIIMPUYECKUX METOaxX
MO3HAHUSI B €CTECTBEHHBIX Haykax. I[IpencraBieHuss 0 HaydHOM NO3HAHMM Ha
HMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJCIUPOBAHUE,
BbluncieHue. [IpencraBieHuss 0 HaydHOM IMMO3HAHUM HAa TEOPETUYECKOM YpPOBHE:
Hay4dHble (DaKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xumuu. UCTOYHUKY XUMUYECKOU UH(POpMAITUH.

[Tonsitue 0 MeTomax pabOThl C XUMUYECKUMHU BemlecTBamu. O0opyaoBaHue
IIKOJIbHOW XHUMHUYecKor Jaboparopuu. [lpaBuia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecH. [IpuposHbie cMecu: BO3AyX, NPUPOAHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTepOTeHHbIX cMecsX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemecTtBa M XMMHYECKHE pPEaKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31neMeHThl. CUMBOJIBI XUMUYECKUX AJIEMEHTOB. [IpoCThie M CHOKHBIE BEIIECTBA.
Meramnel u  HeMmeTauibl. BemecrBa MOJIEKYJIPHOIO W HEMOJEKYJISIPHOTO
CTPOCHHSL.

Xumuueckasi ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB T10
dbopmynam OMHApHBIX COEOUHEHUH U cocTaBieHue (opmyn OWHApPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHAas Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Mouib. Monsipaast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX eAWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEHUU. MonspHas Macca cMmecu BemecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMybl
BEIIECTBA MO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

DuU3NYECKNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MoneKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoOBa.



XHUMHYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMeleHus, 0OMeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0M, C MpaBwiiaMu padOThl B JIabopaTopuv W MpUEMaMU
oOpamienusi ¢ jabopaTopHbIM  oOoOpynoBaHueMm. M3ydeHue ©  omucaHue
¢uznyecKkux CBOMCTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtasioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XHMHUYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHOW MPOBOJIOKU, B3AUMOJEHCTBUE COJbI WM
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomileHHE € 0OpaslaMu BEUIECTB
KoiauuectBoM | monbs. HaOmioneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHUE caxapa, B3auMOJIEUCTBUE CEPHOM KHCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau (1) npu
HarpeBaHuM, B3auMoJeicTBUE Xkene3a ¢ pacTtBopoMm cosu menu (II). M3yuenue
Coco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBAHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKA TOBAPEHHOM
comu. HabmroneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MaccChl.

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o rasax. Bo3gyx — cmech ra3oB. CocTaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
U3BECTHOM OTHOCUTENbHOM MIOTHOCTU. OOBEMHBIE OTHOLIEHUS Ta30B IpHU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, pusndeckre u XMMUYECKHE CBOMCTBA (PeaklUy TOPEHUSI U OKUCIICHUSA).
[Iponiecchl okucneHus B kuBoil mpupoge. Oxcuabl. [IpuMeHeHue KuciIopoja.
CriocoObl Moy4YeHus: KUCI0po/ia B 1a00paTOpru U MPOMBITILIEHHOCTH. [ToHsTHE O
karanuzarope. KpyroBopor kucinopoga B npupone. O30H — amioTpomnHas
Momudukanus kuciopoaa. (O30HOBBIM CJIOW, €ro 3HA4YeHUE Il SKUBBIX
OpraHn3MoB. PazpylieHre 030HOBOTO CJOSL.

TennoBort 3h(dEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U 3HJ0TepMUUYEcKue peakuuu. TommuBo. Mcnonap30BaHue yriisi U METaHa B
KauyecTBe TOIUIMBA. 3arpsi3HeHne Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »memeHT W mpocTtoe BemecTBo. HaxoxkaeHnue Bomopona B
npupone, (uU3MUecKue M XHUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nosryueHus. [lonarue o kucnorax u coysax. Mcrnonp3oBaHue BoJOpoJa B KAYECTBE
TOIJIUBA.



Bonma. dusnueckue cBomctBa BoAbl. Boma kak pactBopurens. PacTBOpsl.
HaceplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHUs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAs KOHIIEHTpanus. Poilb pacTBOpOB B MNpPUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoictBa Bojabl. [lomstne 00 ocHoBaHusax. [lonstue 00
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arps3HEHUE NIPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIATypa OKCHAOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapAKTEPHbIE XUMHUUYECKUE CBOMCTBA OKCHUIOB
(B3aUMOJICHCTBHE C BOJIOW, C KUCIOTAMH U OCHOBAaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE M XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmetrawuioB H.H. bekerosa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcunoBanus. Knaccudukanuss OCHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
OCHOBaHUsA. MexIyHapoIHasi HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOcOObI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEUCTBHE C KUCIOTAMU) U CIIOCOOBI MOTydyeHUs. AMGPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX THUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICMCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosieil. Duszndeckue
XapaKTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cotieil. [lomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEAECIICHUE COAECPKAHUS KUCIOPOAa B BO3IYXE;

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

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpAIIeHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U ONKMCAHUE X CBOMCTB;

NOJIy4eHHe, cOOMpaHue, pacrno3HaBaHUE W HM3YYEHHE CBOMCTB BOJOPOJA
(ropenue);

B3aMMoO/IelicTBHE Bojopoa ¢ okcuioM menu (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMsSI BEIIECTB C  Pa3IUYHOM
PacTBOPUMOCTBIO;

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

MIPUTOTOBJICHUE PACTBOPOB C OIPEIEICHHON MOJIIPHOM KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

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

ONPEIEIICHNE PACTBOPOB KUCJIOT U IIEJIOYEN C MOMOIIBI NHINKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3anMoencTusa okcuaa meau (I1) ¢ pactBopoM cepHOM KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

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

B3aMMOJICUCTBHE TMAPOKCUIA IMHKA C PACTBOPaMU KUCJIOT U LIEJIOYEH;

pelIeHUEe OKCIIEPUMEHTANBHBIX 337a4 1o TeMme «OCHOBHBIE KJAacChl
HEOPTraHUYECKUX COCIMHEHUIN.

Ilepuoguvecknii 3axkon u Ilepmoamueckass cucreMa XMMHYECKHX
yemenToB /I. U. MenaeseeBa

Crpoenne aTromMoB. XuMuueckast cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE
pEeaKLynH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHTOB. IloHsiTue o
rpynnax (CeMencTBax) CXOJHBIX AJIEMEHTOB: HIEJOYHBIX U IIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaxX, MHEPTHhIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(OTEepHbIE OKCHJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M.  Mengaeneesa.
Koporkonepuoanass u anuHHomepuoaHas (opmel Tabmuubl «llepuognueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB atoMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTalb. DHEPreTUYECKUe YPOBHU W TMOAYPOBHU
aToma: s-, p-, d-opOutamu. DNEKTPOHHBIE KOH(PUTYpAIUd U DJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl 3jaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbix 20 xuMuueckux 3meMeHToB [lepuoanueckont cucremsl 1. . Menaeneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTMYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransm. Gusnuecknii cmpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ IepuoiaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COECAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkenuto B [lepunonnueckoi cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproanueckor CHCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IIOJSIpHAs CBS3b, KOBAJCHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBs3b. MexaHuW3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BemiecTB. KaTnoHbl n
AHUOHBI.

Kpucrammnueckue wu amMopdHble BemecTBa. THNBI KPUCTANTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapAKTEPUCTUKH.

Crenenp oxucneHus. OrnpeneseHne CTENEHEH OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAaHOBJIEHUSA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBieHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHOBKa B HUX KO3 (UIIMEHTOB METOAOM SJIEKTPOHHOTO OajaHca.

OKCNEPUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUIA:

O3HaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
ANEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

IIPOBEJCHUE  OIIBITOB, HWJUIIOCTPUPYIOLIUX  MPUMEPBI  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX peakuil (rOpeHue, peakiiuu pas3ioKeHus, COSTUHEHMS).

MexnpeaMeTHbIe CBSA3H

Peanmuszannss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TAK U TIOHATHI, IPUHATHIX B OTAEJIbHBIX €CTECTBEHHBIX HAyKaXx.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: BJIeHUE (TIPOIlecC), HayYHbIN (akxT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(pUKAIMs, MMEPUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sBIEHUS NPUPOIbI, (PU3NYECKUE SBJICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUYECTBO TETUIOTHI.

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

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

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

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHune u yriyOsieHue 3HAHUN OCHOBHBIX pPa3elioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoiiCTBAa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
ANEKTPOOTPULIATEIBHOCTD, DHEPTHS MOHU3ALINN). [locnenoBaTenpHOCTD
3aIOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[leproguyeckass cucTeMa XMMHYECKHX JJEMEHTOB B CBETE€ NPEACTABICHUNA O
ctpoeHun aroma. CTEneHb OKHUCIEHUS M BaJeHTHOCTh. I[IpencraBienune o
IIEPUOITUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpPIOM, JKUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJIGHTHas (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-aKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUS (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PELIETOK — aTOMHAs, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJIIpHAsi — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUi MO pa3IMyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BELIECTB, MO TemaoBoMy 3ddexTy, 1o
W3MEHEHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajlnu3aTopa, [0 arperaTHOMY COCTOSIHUIO pearupyrolinX BEIIECTB).

DNeMEeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTKa XUMHUYECKHUX
peakiuid. TeroBoit 3PeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHHUs. 3akoH l'ecca u ero cieacTBusl.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[lIoHsiTHE O CKOPOCTH XMMHYECKOW peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
®dakTophl, BAUSIONIME HA CKOPOCTh XMMHUYECKON pEeakiMu. DHEpPrusi aKkTUBAIUU.
[Tonsitue o katanusze. epmeHThl. THTHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Illarenbe. VYcnoBus cMmenieHus
XAMHUYECKOTO paBHOBeCcHUs. DAKTOPHI, BIUSAIOIIAE HA COCTOSSHUE XUMHYECKOTO
paBHOBecusi.  [IporHo3mpoBaHue  BO3MOXKHOCTH  IPOTEKAHUS  XUMHYECKHX
MpPEBpAIllCHU B PA3IMYHBIX YCIOBUSAX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAX XUMUYECKOW KHHETUKN U TEPMOJUHAMHUKHU.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuu. OkucnuTenpHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMHUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWATENM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTaBieHHe yYpaBHEHHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOIb30BAHUEM METO/a YJIEKTPOHHOTO OaaHca.

DJIEKTPOJINTHYECKAsA JIHucconmanus. XHUMHUYECKHE pPEakIMM B PacTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcOLMalMM. PacTBopeHne Kak  (U3MKO-
XUMHAUYECKUU npouecc. [lonaTre o ruapartax v KpUCTAILUIOTUAPATAX. DIEKTPOIUTHI
U HE’NEKTponuThl. KaTWOHBI, aHMOHBI. MeXaHU3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U CJIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa quccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueiii  mokazarens. MHAMKATOpPBL. DJNEKTPOJIUTHYECKAS AUCCOLHMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y ciioBus MMPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakinii. CBoiicTBa
KHCJIOT, OCHOBaHHWI W COJIEll B CBETE MPEICTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconnanv. KauecTtBeHHbIE peakiMi Ha NOHBI.

I'mppoim3 conen. IoHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapaKTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBbHOE HM3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (TpaduTa U anmasa), CI0XKHBIX BEIECTB (XJIOpHIa HATPHS);

MCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEAKIIMU OT BO3AECHCTBUSA
pa3nTuYHBIX (AKTOPOB;

OTIBITHI, HJUTFOCTPUPYIOIINE 00PAaTUMOCTh XUMHUYECKUX PEAKIIHA;

VCCIIEOBAHNUE DJIEKTPOIPOBOJHOCTU PACTBOPOB, IPOILECCA AUCCOLMUALNAN
KHCJIOT, IIIEJI0YEeH U COJICH;

MPOBEJCHUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUNA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE UHANKATOPOB (JTakMyca, METHJIOparka U (heHoadTanenHa) ams
OIpEENICHHS XapaKTepa Cpelbl B paCTBOpPax KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJECHNUE  ONBITOB, WUIIOCTPUPYIOIIUX  MOPUMEPHI  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C MOMOIIBI0 KAadeCTBEHHBIX
pPEaKIHil HA UOHBIL;

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

HemeTaJsibl 1 X COeITMHEHUS

OOmrast xapakTtepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, IPOCTHIX BELIECTB, awioTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBUE €  MeETalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBopopoa. CoiiHass  KHUCIIOTa, XHMHUYECKHE CBOMICTBA, IMOJY4YEHHE,
NpuMeHeHue. JlelicTBHE XJjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xnopuasl W HX Haxoxiaenue B - npupone. llonstme o
KHUCJIOPOJACOIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
cepbl. AJUIOTPOIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM M cepHOM kucinotamu). CepoBOAOpod, CTpoeHue, (usnueckue u
XUMUYECKHE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTENbHBIC CBOWMCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIH.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeAcTaBUTeNs Kiacca KuCIoT u crneuuduyeckue). Conu CEepHOM KHCIIOTHI.
XUMHYECKUE PeaKIliy, JIEKAIINe B OCHOBE MPOMBIIIJIEHHOTO CIOC00a MOTy4YeHuUs
cepHOil KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMenenne cepHol KUCIOTHI U cylbdaroB. KauecTBeHHBIE
peakuuu Ha cyiab(huTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCMHEHUN B mOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COETMHEHUSIMH Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/1yXa), CIIOCOOBI €ro
NpeAoTBPAIlCHUSI.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTECIIEHU OKUCIICHHUSI.

A3oT, pacmpocTpaHeHuEe B Mpupojne, (PU3MyecKkne U XUMUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKUEe M XUMHUYECKHE CBOMCTBa (OKHCIICHHUE,
OCHOBHBIE CBOMCTBa BOJIHOTO pacTBOpa), NPUMEHEHHE U TMOJy4YCHUE B
7a0opaTopud U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHue U B3aUMOJECHCTBUE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHas peakuust Ha MoHBI amMmoHusa. Oxcuawel azora (I, II, III, IV, V).
A3zoTHuCTas KucinoTa. A30THasl KUCJIOTA, €€ MoJydeHue, GU3NIecKue U XUuMHUIECKUE
cBOoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U cheruduyueckue),
NpuMeHEeHHE. XUMUYECKUE pEaKlUH, JISKAIINE B OCHOBE IMOJYYEHUS A30THOMU
KHUCJIOTBI B IPOMBINIIIEHHOCTU. HuTpatel u HUTpUTHL. KauecTBeHHBIE peaklMi Ha
HUTpPAT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKpYKalollel Cpeabl
COCIMHEHUAMH a30Ta (KUCIOTHBIE JOXIU, 3arps3HEHUE BO3/yXa, IOYBBl U
BOJIOEMOB).

®ocdop, amnorponubie Momudukanuu pochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJllaMH,
KHUCJIOPOJOM, TaJIOr€HaMU, KOHIIEHTPUPOBAHHBIMU a30THON U CEPHOU KUCIOTAMH).
Oxcunpl pochopa (I, V), dpochopnas kucnora, ¢pu3nuecKMe U XHUMHUUYECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranorenugax docdopa (111, V).

[lonsiTue o0  MHHEpaNbHBIX  yAOOpeHUHsiX. A3oTHbIE, (GochopHbIE,
KOMIUJIEKCHbIE  yI0OpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled cpenbl
coeIMHEHUsAMHU a30oTa u docdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHUSI.

VYraepon, amnorponseie Moaudukamnuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMOEICTBHE C METa/NIaMH, HEMETaJlJIaMU, KOHIICHTPUPOBAHHBIMU a30THOU U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HNUecKrue U XUMHUECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHu3Mbl, MMOJYUYCHUE U MPUMEHEHUE. DKOJOTHUECKUE MPpobieMbl aTMOChEpHI,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kucimora u ee Cojd, HX
bu3nUecKkue U XMMUYECKHE CBOICTBA, MOJydyeHHWE W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBAa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEJIHCKOM
XO3SIMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoJOpoAbl (METaH, 3TaH, 3TUJIEH, AlleTHICH), 3TAHOJI, TJIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJb B OBITY U IMPOMBIIICHHOCTH.
[ToHsiTe O OMOJOTUYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
yriaeBoJgax — M WX pOJIM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPraHUYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usmyeckue u XMMHUYECKHE CBOMCTBa (B3aUMOJEHUCTBHUE C
MeTaJIaMH, KUCJIOPOJIOM, YIJIEPOJOM, TaJloreHamMu), MOJyYeHUuEe U MpPUMEHEHUE.
Ponb kpeMuus B nipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMHUYCCKHUE CBOMCTBA, MOIYYCHUE W MPUMEHEHHUE B
OBITY M MPOMBIIUICHHOCTH. BaxkHellne CTpOUTENIbHbIE MaTepualibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. O01mue npeacTaBieHuss 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kuciora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMBITOB, OTPAKAOIMUX (U3MUYECKHE M XMMHUYECKHE CBOMCTBA
raJlor€HOB U UX COCAUHCHU;

M3y4YE€HUE CBOMCTB COJITHOM KUCJIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMUI- U UOIAUA-UOHBI U
HAOJI0ICHHE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOOJIeHWe  mporecca  OOyIrJIMBaHUSI — caxapa  IMOJ  JIEUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI;

U3yYeHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHUE KAYECTBEHHBIX peakiuid Ha Cyabpua-, cyinbPuT- u cyibdar-
WOHBI ¥ HAOJIIOJIeHUE TTPU3HAKOB UX MTPOTEKAHMUS;

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

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaUueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHBI U U3yUEHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YECHUE B3aUMOJICUCTBHS KOHICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dynnepeHa, ¢ IpoIeccoM aJcopOIMKM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

NoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- W CHUJIMKAT-WOHBI W
W3Yy4YEHHUE NPU3HAKOB UX IPOTEKAHMUS;

M3y4YeHHUE B3aMMHBIX MIPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

pEelIeHNEe 3KCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelme HeMeTaIbl 1 UX
COCTUHEHUSD).

MeTaJibl 1 KX COeIMHEHU S

OOmme cBoiictBa MeTauioB. OOm@as XapakTepUCTHKa XUMHYECKHUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Metaisl A- u b-
rpymn. CTpoeHHE MPOCTBIX BEIMIECTB — METALIOB. MeTaimyeckas CBSI3b H
MeTaJuInuecKasi KpucTajuimueckas penieTka (IpUMUTHUBHAS KyOudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOudeckas, rpaHEUEHTPUPOBAHHAS KyOuueckas,
reKCaroHaJibHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTasuioB. O0ImKe XUMHUYECKUE CBOMCTBA MeTalIoB. O0IIHMe CrIocOoObI MOTyYeHuUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyuyeHuss MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaioB U CIUIABOB B OBITY U MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. . MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre 1 XMMHYECKUE CBOWMCTBA (HA MpUMeEpEe HATpUsI U Kajus ), MOJyYEHHUE.
Oxcubl ¥ TUAPOKCUABI HATPUA U Kanus. [[ppuMeHeHune meaouHbIX METaUIOB U UX
coequHeHu. bruonornueckas poJyib HaTpUA U KaJIHsl.

[Ilenoyno3emenpHbIE METAUIBI MAarHUM W KaJbLUWM: TIOJIOKEHUE B
[Tepuomnueckon cucreme xumuueckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXJeHue B npupozae. Gusndeckue u XMMHUUYECKUE CBOMCTBA MarHus
U Kanpuus. BaxkHelmme coelMHEHUs KalblUMsl U MarHus (OKCHI, THUIPOKCHU]I,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpOJE.



AmmoMuHUNA: TIosioxkeHue B [lepuoandeckoi cucreMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHue aTtoma, HaxOKJIE€HHME 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, MeJid, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d->]IeMEHTOB, CTENEHUW OKHCICHHUS AaTOMOB B COCIUHEHUSAX. 3aBHUCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCIICHUS 3JIEMEHTAa B COCJIMHEHUU (Ha MPUMEPE COEAMHEHH Xpoma).
IlepBOoHayYabHBIE ITPEACTABICHUS O KOMIUIEKCHBIX COCIUHECHUIX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3MYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAaX, THIPOKCUAAX U
COJIsIX, UX npuMeHeHuu. [IpencraBneHus 060 aMMHAYHBIX KOMILIEKCAaX cepedpa u
meau. KauecTBeHHbIE peakIuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHk: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NYECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI [IUHKA.

JKenes3o: crpoeHue aroma, cTeneHH OokucieHus. Haxoxzaenue B mpupoze.
du3nyecKkrne 1 XMMAYECKUE CBOMCTBA jKeJle3a, NpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conu xkenesa (I) u xenesa (III), ux cocras,
CBOMCTBa M TmoJiyueHHe. KauecTBeHHbIE peakIMu Ha KaTUOHBI kene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl kene3a. [Ipor3BOACTBO YyryHa W CTalIU.
DKOJIOru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCIEPUMEHTAIBHOE U3YUEHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMM METAJIOB W CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAITNYECKON KPUCTATUIMUYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOAOM, C PACTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (II) m
uoauaa Kanus, KOppo3uHl METAIIOB;

U3y4eHue OCOOCHHOCTEH B3aWMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U T'MAPOKapOOHATOB KaJIbIHs, )KECTKON BOJIBI;

U3YYEHHE NPOLIECCOB IIOJIYYECHMS THUAPOKCUIOB JKEe3a, UX XUMHUYECKUX
CBOJICTB,;



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

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

uccienoBanue aM(GOTEPHBIX CBOWCTB THUIPOKCHUJIA ATIOMHUHUA, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

PEILICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U ux
COCIMHECHUS.

XuUMHA 4 OKPYKAKIIAs cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuaibl, O0OJACTU MX NpUMEHEHHUs. be3onmacHoe HCHoJb30BaHUE
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouis npu XUMHYECKUX
05KOTax Y OTPABJICHUSX.

Hogble maTepuanbl 1 TeXHOIOTUH. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XUMHUYECKUX JJIEMEHTOB M MX COCIUHEHUHN ISl PyHKIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaloleh cpebl. IKOJOTUYECKUE MPOOIIeMBbI,
CBSI3aHHBIE C COCMHEHUSMM YIJIEPOJA, A30TA, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o IIJIK. Ponp XuMuM B pelIEHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAJIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasiaMu MarepuajgoB (CTEKJIO, CIIaBbl METAJJIOB, MOJMMEPHBIC MaTepHalbl),
ONPENICJICHUE KUCJIOTHOCTH MPUPOJAHBIX BOJ, MOJEIMPOBAHUE MpoIrecca
00pa3oBaHUs KUCIOTHOTO JAOXK/IS, U3yUYCHHUE €r0 BO3JICHCTBHS HAa MaTepPHaJIbI.

IloBTOpeHne U 00001IeHNe 3HAHWH OCHOBHBLIX pa3ieoB KypcoB 8-9
KJIACCOB

[Tepunoanueckuii 3akoH U [leprnoanueckas cucTeMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHMSI aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BUIa XUMHUYECKON CBA3U.

Kiaccupukanys XUMHUECKHX PEAaKIUA 110 Pa3IMYHBIM  IpU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTHM MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNM XHUMHUYECKOW KHHETUKUA U
TEPMOJUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponns coseit. Peakunm okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€H B CBETE MPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SBJICHHUE (TMPOIECC), HAYUHBIHN (akT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKaIMs, MePUOIUYHOCTD,
HaOJIIOICHUE, HKCIIEPUMEHT, MOJEIHPOBAHUE, U3MEPEHUE, MOEINb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEpABIX (KPUCTAJUIMUECKUX) Tell,
KpUCTAJUTMYECKasi pelieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMBI, KBAHTHI, PaJIHOAKTUBHOCTD, ab(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsi/l, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioxKeHue OeI0T0 CBETa B CIIEKTP.

buonorus: sxocucrema, 6uochepa, hoTocHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC  yIOOpPEHUsI, MHUKPOAJIEMEHThI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpanbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI, IJIaHETA 3EMIJIS.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbBHOCTH 00pa30BaTEIbHONW OpraHu3allid B COOTBETCTBHUU C
TPAAUIUOHHBIMA POCCUNUCKUMU COLIMOKYJIBTYPHBIMA U JTYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBWIAMH M HOpMaMu MOBEACHUS U
CIIOCOOCTBYIOT —IpolleccaM CaMOMNO3HAHUsS, CaMOpPAa3BUTHUS M  COLMATU3ALMH
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEAUI0, MOHUMAHUE 3HAYEHUS] XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permnoxa;

2) rpa:kKIaHCKOro0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHWN B KOJUIEKTHUBE, NPOSIBJICHUEC KOMMYHHMKATUBHON KYJIbTYphl B
pa3zHO00pa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIM B MpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OILICHMBATh CBOE IOBEICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUN
MOCTYNKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakilvi,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W HEOOXOJUMBIC IS
MOHMMAHMS CYIIIHOCTH HAYYHOU KapTUHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJOTO YEJIOBEKa
U TIPOW3BOJUTENBHBIX CHJI OOIIECTBA B IIETIOM, POJIM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3X YEJIOBEKA C MMPUPOJIHON U TEXHOJIOTUUYECKOU CPELION;

Mo3HaBaTelbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESTEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUA U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0Jsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH COOJIIOJICHUSI TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMU BEIIECTBAMH B YYECOHBIX U )KM3HEHHBIX CUTYyAIUsX;

5) Tpy10BOT0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOW B COBPEMEHHOM OOIIECTBE;

pa3BUTHE MHTEpeca K npodeccusM, CBA3aHHBIM C XUMHUEH, B TOM YHCIIE K
npogeccusiM HayuyHOU cepbl, 0CO3HAHHE BO3MOMXHOCTU CaMOpeaIu3ali B 3TON
cdepe;

6) K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

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

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX MOCIEICTBHMA IS
OKpYXalollel cpeabl; OCO3HAHHWE TIJI00aIbHOTO XapakTepa HSKOJOTUYECKUX
npobsieM U MyTed UX pelIeHUus; CHOCOOHOCTh MPUMEHSATh 3HAHUS, MOJy4YyaeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSI3aHHBIX C OKPYXKAOIIEH Cpeloi;
AKTUBHOE HEINPUATHE JACHUCTBUM, TMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHON, TEXHOJOTHYECKOM M COLMAIIBHOW CpeXN; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOM JEATENBbHOCTH 3KOJIOTUYECKOW HAITPABJICHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl 00y4YalOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEXKIPEIMETHBIX) MOHSATHUN, OTPaKAIOIINX
MaTepuaibHOE €JAMHCTBO MHpa U MPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEPTrUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBAaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU Y4YEOHBIMU JACUCTBUSIMHU (I1O03HABATEIILHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMH  JIJI1  TIOBBIIICHUS
7 ()EKTUBHOCTH OCBOCHHS COJIEpKaHHUS Yy4yeOHOTOo mpenmera, (HopMUpOBaHUS



KOMIIETEHIIMH, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKOM  JEATEIBHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIh30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTebHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HKCIOJIb30BaTh MPHUEMBI JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWM: PACKPHIBATh CMBICT XUMHUYCCKUX TOHITHH (BBIICTATH UX CYIICCTBECHHBIC
IIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHATUSAMH); aHAJTU3HPOBATh,
CpaBHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUUKAIUU U
CUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YEHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
M3Yy4aeMBbIX MPOIECCaxX M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHUS; YMEHUS
MPUMEHATh B TMPOIECCe MO3HAHUS MOHATHS (TIPEIMETHBIE W METalpEeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIN, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyra U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3aj1ad; C
y4€TOM OSTHUX MOJCIBHBIX TPEACTABICHUN XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITHN.

ba3oBble wucciaegoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelIeCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIISCTB W SBJICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-HUCCIEA0BATEIbCKOM ISATETLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BBISBIISATH
u QopMynupoBaTh MpodiieMy, ONMPENeNsTh b W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTCIIBHYIO THITOTE3Y
U OCYIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHS HEOOXOIMMBIX
MapamMeTpoB, BBIUKUCICHUS, MOJCITUPOBAHUE, HAOMIOACHUS ¢ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TIPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHNUS M BBIBOJABI MO PE3yJbTaTaM IMPOBEJACHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN padoTe;

Pabora ¢ unpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(OpMaIuu (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBAThH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpMaIIMIO, 3HAYUMYIO JJI pelIeHus y4eOHOH 3ajaud; yMEHHsS NpPUMEHATH
pa3MyHble METOJAbl U (POPMYJIHMPOBATH 3alpoChl MpU TOUCKE U O0TOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC MOHCKOBBIC
CHUCTEMBI; CAMOCTOSITEIbHO BBIOMpATh ONTHUMANbHYIO (OpMy MpEACTaBICHUSI
uHdopmaiuu (cxembl, Tpa@uKd, TUArpaMMbl, TaOJHIbI, PUCYHKH U Jpyrue
dbopMbl); yMEHUSI UCIOJIb30BAaTh HAYYHBIN $I3bIK B Kau€CTBE CPEICTBA pPabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYeCKHUe) 3HAKU U CUMBOJIBI, (popmysbl, abOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPEACTABIATh IMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON JNESITEIHHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMMyOJIMYHO BBICTYNATh C Ipe3CHTaluen
pe3yibTaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
7a00paTOPHOM MM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJIe Juajiora u
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCH IO 00CYK/1aeMOM TeMe U BBICKA3bIBaTh UJIEH,
bopMyIUpPOBaTh CBOM MPEJIOKEHHUSI OTHOCUTENBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTPYIHHYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opMax paboTH: IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITh CBOIO POJIb, PaACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBHINOJHATE CBOIO 4YacTh paOOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C JACHUCTBUSIMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW paboOThI; pemaTh BO3HUKAIONIME MPOOIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHMSIMH, «MO3TOBOM IITYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBUSI.

PeryasiTuBHbIe yHUBEpCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMHA HeﬁCTBHHMH
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33JaYd: CAMOCTOSITENIBHO
BBIOMPATh CHOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOonee NOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PA0OTY MPHU PELICHUU y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pE3yJlbTaToOB
dbopMynupoBaTh 000OIIEHUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE
IIPOLECCOB; AHAIM3HUPOBATh PE3yJIbTATHI: COOTHOCUTH CBOM JIEHCTBHA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb JEATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CaMOAHAIN3a U CAMOOLICHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIE pE3yJAbTaThl OCBOCHHUSI MPOTPAMMbl MO XUMHU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIee COJepkKaTeIbHOe
AIpO C TPEAMETHBIMU pe3yJibTaTaMu 0a30BOr0 YpPOBHS, COTJIACOBAHBI MEXKTY
co00#, YTO TO3BOJISIET PEANM3OBBIBATH YIIyOJIEHHOE M3yYE€HHE KaK B pPaMKax
OTHEJIbHBIX KJACCOB, TaK M B paMKaxX peaju3allud HWHIWBUAYAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMOICHCTBUE
opranuzauud. Ilo 3aBepuieHHH pealn3aly NPOTPaMMBbl YIUIYyOJIEHHOTO YpPOBHS
oOy4aromniyecsi CMOTYT JieTalbHEee OCBOUTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KpYTroM MOHSTUHN U METOJIOB, PEIIaTh 3a/1a4u 00Jiee BEICOKOTO YPOBHS CIIOXKHOCTH.

[IpeameTHble pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYaIOIIMMKCS HAayYHBIX
3HaHUM, YMEHHU U CIMOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JEATeIbHOCTH 1O  TOJYYEHHIO HOBOTO  3HAHUs, €ro  HWHTEpIpeTaluu,
peo0pa3oBaHUI0 U MIPUMEHEHHUIO B PA3TUYHBIX YU€OHBIX U PEATbHBIX )KU3HEHHBIX
YCIIOBUSIX; 00ECTIeUnBAIOT BO3MOXHOCTh YCIEITHOTO OOy4YeHHsS Ha CIeAyIoIeM
ypOoBHE 00pa3oBaHUs.

K xoniy oOyuenus 6 &8 knacce y oOywaromierocs OyayT chopMupoBaHb
CIICYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIITyOJICHHBIM
YpOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TOHSTUH: aTroM, MOJEKYJa,
XUMHUYECKUW DJIEMEHT, METajUl, HEMEeTasl, a/UIOTPOIHus, MPOCTOe BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHasi U MOJICKYJISIpHAsh Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBas JOJISI XUMHYECKOTO »JJieMEHTa B COCIUHCHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TUIOTHOCTH T'a30B, OKCHJI, KHCIIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHJA, XUMUUYECKas peakius,
KJIaccuuUKaIys peakivii: peakiui COCIUHEHUS, PEAKIIUA Pa3I0XKEHUs, PeaKIuu



3aMEIIeHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHYECKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOWUTab,
pagnyc aroMa, XUMUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSI3b, HMOH, KAaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAs KOHILIEHTpaIMsl) B pacTBOpE, MOJIApHAs KOHLIEHTpAIusl BEIECTBA B
pacTBOpPE;  BIIEKTPOOTPUUATEIIBHOCTh, CTENECHb OKHUCJIEHUS, OKHUCIUTEIN U
BOCCTaHOBUTEIH, OKHCJIEHUE 151 BOCCTAHOBIICHUE, OKHCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIUU, METO/ SJICKTPOHHOTO OajaHca;

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

WCITOJI30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINM;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHCIICHUS DSJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUAbl XUMUYECKON
CBsI3U (KOBaJICHTHOW ¥ MOHHOM ) B HEOPTraHUYECKUX COCTMHEHUSX;

PacCKpbhIBATh CMBICI 3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpHUH, 3aKOHa ABOTAaJIpO U €r0 CJIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
WCCJICIOBAHHUS BEIIECTB U U3YUYECHUSI XUMHUUYECKUX PEAKIINM;

JEMOHCTPUPOBATh MOHMMAaHUE TEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKHUX JIEMEHTOB OT UX MOJIO)KEHUSA B [lepuoanueckon cucreme:

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuogmaeckoit
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATHUS «TJaBHas moiarpynna (A-
rpynna)» u «nobdounas noarpymnmna (b-rpynmna)y», «Mainsie nepuoab» U «OoJbllIne
IIEPUOIBI»;

COOTHOCUTH 0003HAuUEHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuonnueckas
cucreMa xumuueckux osnemeHTtoB . WM. MengeneeBa»y, ¢ 4YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsijl
sqipa, o0I11Iee YHCIIO AJIEKTPOHOB M paclpeIeNIEHUE UX O JICKTPOHHBIM CJIOSM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommdeckoil cucreme cC
pacrpenesieHueM JJIEKTPOHOB MO JHEPIETUYECKUM YPOBHSAM, IOJYPOBHSIM U
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUH BEILECTB, MO
TeroBoMy b deEKTy);

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKHE W XHUMHYECKHE CBOMCTBA
MPOCTBIX U CJIOKHBIX BEHIECTB: KHUCIOPO/Ia, BOAOPOA, BOABI, OOIINE XUMHUUECKHE



CBOMCTBA OKCHJIOB, KMCJIOT, OCHOBAHMM M COJIEM, TEHETHYECKYIO CBSA3b MEXKIY
HUMH, TIOATBEPKAAsl MPUMEpPaMH MOJEKYISIPHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

ONKCHIBATH POJIb KUCIOPO/A, BOJOPOAA M BOJBI B MPUPOJHBIX IMpolleccax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOWCTBA BEIISCTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX NpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHYECKOIO 3JI€MEHTA B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTAa MO (opMylie COEOUHEHUs, HAaXOIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIMIO BELIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI IO YPABHEHUSAM XUMHUYECKON PEaKIIny;

MPUMEHSITh OCHOBHBIC OIEpPallUM MBICIUTEILHON AEATEILHOCTH — aHAIN3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€ — i1 W3Y4YEHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUS — HAOIIO/ICHUE,
U3MEPEHUE, MOJCIUPOBAHUE, AKCHEPUMEHT (peajbHbIii M MBICIACHHBIN) — s
OCBOEHHSI YYEOHOTO COJEpKaHNUS;

pacKpblBaTh  CYIIHOCTh IPOLECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMUS,
COCTaBIISAITh YPABHEHUS MPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUN
(METOIOM DJIEKTPOHHOTO OaaHca);

YCTAaHABJIMBATh CBSI3M MEXAY peaJbHO HAOII0JaeMbIMH XUMHUYECKUMU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOISIIMMU B MAaKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3us BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOnmogaTe  mpaBuwia  Oe3omacHOW  paboThl B jJabopaTopuu  MpHU
UCIIOJIb30BAaHUM XUMHUYECKONM TOCYIbl M OOOpyAOBaHUS, a TakKe IMpaBuiia
oOpallieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSIMH BBITOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PaAOOT MO TMOJYYCHUIO W COOMpPaHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJIEM  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe «OCHOBHBIE KJIAaCChl HEOPraHUYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJTFOYAOIIEH yMEHHUSI O€30MacHOTO OOpaIleHusl ¢ BEIIeCTBAaMU, UCIIOJIb3yEeMbIMU



B TMOBCETHEBHOM JKM3HU, & TAK)KE 3HAHWE TPABIII TIOBEICHUSI B IIEJISAX COEPEIKCHHUS
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xonmy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMHUpOBaHBI
CIICMYIONTUE TIPEAMETHBIC PE3yNbTaThl HW3YYEHUS XUMUW Ha YIIIYOJICHHBIM
YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUN IIIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, AaHWOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBOM 3((EeKT peakiuu, MOib, MOJISPHBIMA
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJEKTPOIUTHI, AIEKTPOIUTHUYECKAS IUCCOLMAIUSA, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 COoJIed, oOpaTUMble M HEOOpaTHMBbIE pPEAKIUHU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIOTponusi, amM(pOTEPHOCTD,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAs, METAJUIMYECKas), MEXMOJEKYISPHbIC
B3aUMOJEHCTBUS (BOJIOpOAHAs CBs3b, cUibl BaH-nep-Baanbca), KOMILJIEKCHBIE
COCJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHELIEHTPUPOBAHHAS KyOunueckas,
reKkcaroHajibHas IJIOTHOYNIAaKOBAaHHAsA), KOPPO3Usl METaJIOB, CIUIABBI; CKOPOCTh
XUMHUYECKOM peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, SJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTHYecKux ocHOB xumuu; [1/IK;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TMOHATUA U
MPUMEHSTH ITH MOHATHS IPY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUMN XUMUUYECKUX PEAKLINM;

ONpENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHUX JJIEMEHTOB B
COEJIMHEHUSX Pa3IMYHOr0 COCTaBa, MPUHAIJICKHOCTh BEIIECTB K ONPEIACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynam, BHAbl XMMHYECKON CBS3M (KOBAJICHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEIUHEHUSX, 3apsi] HOHA [0
XUMHUYECKON (hopmyre, XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COEJIMHEHU, TUIT KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONKCHIBATH W XapaKTepu3oBaTh TabiumuHyto ¢opmy I[lepuognmueckoit
CUCTEMBl XUMHYECKHX DJIEMEHTOB: pa3iauyarh MOHATHA «A-rpynna» u «b-
rpynmnay, «Majible epUoib» U «OOJbIINE MEPUOIBI»;

OOBSCHATH CBA3b TMOJIOKEHUS HyeMeHTa B llepuoguueckoil cucreme c
pacnpesieseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;



BBIICNISITh OOIHME 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJPOKCHUJOB) B MpeJeiax MallblX NEPUOJOB U TJIABHBIX MOJTPYIII C
Y4ETOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTHUECKON TUCCOLMALINY, 3aK0oHa ['ecca
U €ro CIJEJICTBUHM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUSs
CKOPOCTHM XMMHUYECKOW pEaKI[MW, HaNmpaBJICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEILIECTB, IO
TerIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHUIO PEareHTOB, MO W3MEHEHHIO
CTEMICHEW OKMUCIICHUS XUMHYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYacCTUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEpXKAas 3TO OMHCAHUE
NpuMepaMHl  MOJICKYJSIPHBIX M HOHHBIX  yYPaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: SJIEKTPOJIUTHUUECKON AUCCOLMALINN KUCIIOT, HIEI0Yeh
U COJIeH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEeaKIil HMOHHOrO OOMEHa;
peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh CYIIHOCTh MPOLECCOB THUIPOJIM3Aa COJEd MOCPEICTBOM
COCTaBJICHUSI KPATKUX HOHHBIX U MOJIEKYJSIPHBIX YPABHEHUN pPEaKIUi, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUif;

MpEACKa3bIBaTh XapaKTep CPe/lbl B BOJHBIX PACTBOpPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3UYECKME U XHMHYECKHE CBOMCTBA
MPOCTHIX BEIECTB (KUCIOPOJ, 030H, rpaduT, ainmas, KpeMHuit, 00p, a3oT, ¢pocdop,
cepa, XJIOp, HATpU#, Kajauii, MarHui, KajablUi, AJIFOMUHUN, KEIE30, MEJlb, IUHK,
cepedbpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX
pacTBOpPOB (aMMHakK, XJIOPOBOJOPOJ, cepoBoaopona, okcuawl yriepona (II, IV),
kpemuus (IV), azora (I, II, II, IV, V) u docdopa (IlI, V), cepur (IV, VI),
CEepHHCTas, cepHasi, a30THas, (ocdopHas, yroiabHas, KpEMHHEBas KHUCIOTHI,
okcuaibl U ruapokcuabl MetaioB [A-IIA-rpynm, amomunus, meau (II), nunHka,
xenesza (11 u IID));

MOSICHSATh COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJIOpa, a30THCTas, OOpHasi, yKCycHas
KHUCIIOTBI U uX coyid, Tamorenunbl kpemuus (IV) u ¢pocdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranaT kanus;



OMUCHIBATH POJIb BAXKHEHIINX U3YYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BIIMSIHUE HA KUBBIC OPTraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIB30BaHUE ISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTHA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIIO3HABATh OIBITHBIM IYTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpHUA-, OpoMua-, uoaua-, cyiabdar-, docdar-, kapOboHAT-, CHIHMKAT-,
cynbduT-, cynmbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCHI-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *Kene3a (2+) u xenesza (3+), menu (2+),
[[MHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOECHUS, IPUMEHEHNE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IUYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XWMHUYECKON KUHETUKH U
TEPMOJUHAMUKY;

BBIYUCIISITH OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJII0 XMMHYECKOI0 3JeMeHTa 1Mo ¢Gopmylie COSTUHEHHS, MacCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJSPHYI0 KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpe, HAXOAUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUEThl M0 YPABHEHUSIM XMMHUYECKUX PEAKIUN C yUeTOM HEI0CTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOAA MPOAYKTA, 3HAUCHHS TEIIOBOTO
s dekra peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTh mpaBuia  Oe3omacHoW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAaHUU XUMHUYECKOM TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH BBITOJIHEHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHMaka ¢ YIJEKHCIOro Ta3a) U PEHICHHUIO
SKCHEPUMEHTAIbHBIX 3a/ad 10 TEeMaM Kypca, TMPEJICTaBIATh pPe3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpaUKOB, TAOJIUI] U BBISIBISTH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTEIbHONU JEATEeNbHOCTH (aHAU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHWE, CHCTEMAaTH3aIldI0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JIeHre, U3MEpEHUe,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NPUMCHAThL  MpaBWiaa  Oe30MacHOrO  oOpalleHus C  BEIIeCTBaMH,
UCIIOJb3YEMbIMUM B TIOBCEJHEBHOM JKW3HU, MpaBUjia TMOBEIAEHUS B LEJIIX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOIHON Cpenpl, MOHUMATh Bpea
(OmMacHOCTh) BO3ACHCTBHS Ha JKUBBIE OPraHU3MBI OIPEJEICHHBIX BEIIECTB,



MOSICHATh HAa MPUMEPAX CIIOCOOBI YMEHBIIICHUS W MPEAOTBPAIIECHUS MX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB AJIsi OPraHU3Ma YeI0BEKa,

UCIIONIb30BaTh MOJYUYEHHBIE MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
JESITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSIMH, KaK OCHOBY
JUIST TIPOECCHOHATBHON OpPWUEHTAIIMM W IS OCO3HAHHOTO BHIOOpa XUMHUHM Kak
npoMIIBHOTO TIpeAMETa MPU TPOJAOIKECHUU OOyYCHHS] Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHUYECKONH W XUMHUKO-DKOJOTUYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEJICHUS YICOHBIX HCCIIEIOBAHUH B YCIOBUSIX 00pa30BaTEIbHBIX OpPraHU3alln,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEIBLHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jie/ioB U (uu¢posBbie)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Paznen 1. HepBOHa‘laJIbele XUMHNYECCKHUC ITIOHATHUSA

Xumust — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMS U IPAKTUYECKOU 10 2
JESATeNbHOCTH YEJI0BEKa

Be CCTBA U XUMHNUCCKHUC
12 B 28 1
peaKHI/II/I

Hroro no pazgeny 38

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bosnyx. Ilonarue o razax.

2.1 19 1 1
Kucnopon. Oxcunbt

29 Bonopoa. Ilonstue o kuciorax u g |
COJISTIX

)3 Boga. PactBopsl. [lonsitue 06 18 1 1

OCHOBAHUAX

OCHOBHBIE KJIACCHI
2.4 . 16 1 1
HEOPTraHUYECKUX COCTMHCHHI

Hroro no pazneny 61

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 18
XUMHUYECKUX dieMeHToR /1. .
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
3.2 OKHCIUTENTBHO- 16
BOCCTaHOBUTEIIHHBIC PEAKIIHH
Hroro no pazneny 34
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Pa3nes 1. BemecTBO M XMMHYecKasi peakus
11 [ToBTOpenue u yriyOneHue 3HaHU o g
BELIECCTBE
12 OcHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUS 14 | 1
XUMHUYECKHUX PEAKIIUN
13 DNEKTPOIUTHYECKAs JUCCOLUAIIMS. 14 | )
' XUMHYECKHE PEaKIiu B PaCTBOPax
Hroro no paszneny 36
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 2 |
’ anemeHToB VIIA-rpynmnsl. ['anorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX
22 anemeHToB VIA-rpynmsl. Cepa u eé 10
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 12 1
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 13 1 2
KPEMHHI, UX COeTMHEHMs. bop
Hroro no pazneny 43




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01mue cBOWCTBa METAIIOB 10
3.2 Baxxueiimue MeTamibl 1 UX COSIUHEHUSI 22 1 ‘ 2
Hroro no pazgeny 32
Pasznen 4. Xumus 1 OKpysKaomas cpeaa
41 BemecTBa 1 MaTepualibl B )KU3HH YEJIOBEKA. 5
' OCHOBBI IKOJIOTUYECKOMN TPaMOTHOCTH
Hroro no pazgeny 5
Pasznea 5. O0001menne 3HAHUH
51 [ToBTOpeHUe u 00600IICHNE 3HAHUI 10 )
' OCHOBHBIX Pa3JIeJIoB KypcoB 8—9 KiiaccoB
Hroro no paszneny 10
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 4 11







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

No

/o

Tema ypoka

[Ipenmer xumuu. Ponap XuMuu B KU3HU
YyeJoBeKa

ITousitre 00 HUCTOPpUHU BOSHUKHOBCHUA U
Pa3BUTHUA XUMUHU. XUMHSA B CUCTEME HayK

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Tena u BemecrBa. Pusnyeckrue U XUMHUYECKHAE
CBOMCTBA BEIIIECTB

duznyeckre 1 XUMHUYECKHUE SIBICHUS

[ToHsiTHE O TEOPETUYECKUX METOAAX MO3HAHUS
B €CTECTBEHHBIX Haykax. VICTOUHUKH
XUMHUYECKON MH(OpMaIUK

[IpencraBienus 0 HAy4YHOM IO3HAHUH Ha
SMIMPUYECKOM YPOBHE: HAOIIOICHHUE,
U3MepeHHe, IKCIIEPUMEHT, MOJIETMPOBAHHE.
[TonsiTue 0 MeToax paboThl C XUMHUYECKUMHU
BemecTBamu. O60py0BaHNE NIKOJIBHON
XUMHUYECKOH J1abopaTopuu

[IpaxTuueckas padora Ne 1 o teme "IIpaBuna
paboThI B 1abopaTopu U MpUEMBI OOpaICHHS




¢ 1abopatopHbIM 000pyaoBaHHEM"

YucTele BEMIECTBA U CMECH, CIIOCOOBI

8 pas3aeneHus cMecen
[IpaxTuueckas padora Ne 2 o reme
9 "Paznenenne cMeceit (Ha MpuMepe OYUCTKH
MTOBapEHHOM cOoIn)"
ATOMBI U MOJIEKYJIbI, XUMUYECKUE ITIEMEHTHI,
10 IIPOCTBIE U CIIOKHBIE BEILIECTBA
11 3aKOH MTOCTOSIHCTBA COCTaBa BEIIECTB
Omnpenenenye BaJIEHTHOCTH aTOMOB I10
12 dbopMynaM OMHAPHBIX COSTUHEHHIA
OtHOcuTeNbHAs aTOMHAs Macca.
13 OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM
14 Macchl BEIIECTB, MOJIIPHOMN MacChl, MacChl
BEIIECTB U KOJIMYECTBA BEIIECTBA
MaccoBast 10511 XUMHUYECKOIO JJIEMEHTA B
15 COEIMHEHUH
Brruucnenus MaccoBOil 107U XUMHUYECKOTO
16 3lIeMeHTa 1o (opMyJsie COeTUHEHUS
17 Haxoxnaenue npocreiimiei popMyIibt




B€IICCTBA I10 MaCCOBBIM JOJIAM 3JICMCHTOB

Konnuectso Bemecrsa. Moib

18
Momnspnas macca, MosbHas 101

19 XUMHYECKOIO 3JIEMEHTA B COCIMHEHUHN
XVMHYECKUE SIBICHUS. XUMUYECKasi peaKkLys

20 U €€ IpU3HAKU

21 3aKOH COXpaHEHMsI MacChl BELLIECTB

oy XHUMHUYECKUE YPABHEHUS

23 TuIbl XUMHYECKUX PEAKIIUI
Pacuérbl M0 XMMHUYECKUM YPaBHEHUAM

24 KOJIMYECTBA U MACChl UCXOAHBIX BELIECTB UIH
IIPOJIYKTOB PEAKLIUH
Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIMu: KOJIMYECTBa BEIIECTBA, MACCHI 10

25 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WX MPOJYKTOB PEAKIINH
Bpluncnenus no ypaBHEHUSIM XUMHYECKOU
peakLyu: KOJIMYECTBA BEIIECTBA, MACCHI 110

26

HN3BCCTHOMY KOJIMUCCTBY BCIICCTBA, MACCC
PCarcHTOB WA NPOAYKTOB PCAKIIUU

27

O0001IeHne 1 cucTeMaTU3aINs 3HAHUI




Kontposbnas padora Ne 1 mo teme «BermecTBa

28 Y XUMUYECKUE PEaKIIUM»
29 Bo3nyx — cmecsk ra3os. Ilonsatue o razax.
30 3akoH ABorajapo. MomnsipHblii 00bEM ra3os
Boruncnenus 00pEMa, KOJIM4ecTBa BellecTBa
31 rasa 1o U3BECTHOMY €r0 KOJUYECTBY
BelIeCcTBa, 00BEMY
3 OTtHocuTenbHAS ITIOTHOCTH Fa30B
BrprunciieHusi OTHOCUTENBHOM MIIOTHOCTH
33 ra3oB
OmnpeneneHne OTHOCUTENIBHON MOJIEKYIPHON
34 Macchl ra3000pa3HOro BEIIECTBA 110 U3BECTHOM
OTHOCHUTEJIbHOU INIOTHOCTH
BrrunciieHuss OTHOCUTENIBHON MOJIEKYIISIPHOM
35 MAaccChl ras3a 1o U3BECTHOM OTHOCUTEIBHOU
IJIOTHOCTH
OOBbEMHBIE OTHOIIIEHUS Ta30B MIPH
36 XUMUYECKUX PeaKLUsIX
Boruncnenus 005EMOB ra3oB M0 ypaBHEHUIO
37

XUMHYECKOMN pCaknuun

38

KI/ICJ'IOPOJI — DJICMCHT U IMPOCTOC BCIICCTBO




OKcuael

39
Crioco0bI mostydeHust KHCI0poa B
40 1a00paTOPUU U MIPOMBILIIICHHOCTH
[IpaxTuueckas padora Ne 3 o reme
41 "ITonyuenue u cobupanue KHCIOpoa,
U3y4YEeHUE ero CBOMCTB"
42 KpyroBopot kucnopona B mpupojie
O30H — aJIOTPONHAS MOJUPUKAIIHS
43 KHCII0poJia
TemtoBoit 3 PeKT XUMUIECKON PEeaKITHH,
44 TEPMOXUMHUYECKUE YPABHEHUS, 9K30- U
9H/I0TEPMHUUECKUE PEAKIIH
Bbruucienus no ypaBHEHUSIM XUMHUECKOM
pEaKIMU: KOJIMYECTBA BEleCTBa, 00bEMa,
45 MAacchl [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIH MPOyKTOB
peaximn
KonTtponsHas padora Ne 2 mo teme «Bo3ayx.
46 Kucnopoa. Oxkcuabi»
Bonopon- anemeHT u npocroe
47 BeecTBOCoco0b! MOTY4YEeHUsT BOJIOPO/IA B
1a00paTOPUN U TPOMBIIIIIICHHOCTH
48 [TpakTuyeckas pabora Ne 4 o Teme




"[Tonyuenue u cobupanue BOAOpoOaa,
M3y4EeHUE ero CBOUCTB"

Hcnonn3oBanue BOOOpPOJa B KAUYCCTBC

49 TOIJINBA
ITonsTre 0 kucnHoTax U coigx. CocTaB KUCIIOT

50 U coJIel
Brruncienus o0b€Ma, KOIUYECTBA BEIECTBA

51 rasa 1o U3BECTHOMY €TI0 KOJUYECTBY BEIIECTBA
Wi 00bEMY
Brruucnenust 00bEMOB ra3oB 110 ypaBHEHUIO

52 XAMHYECKON peaKuu
Brruucnenus no ypaBHEHUSIM XUMUUYECKOU
pEaKIuu: KOJINYEeCTBa BEIIECTBa, 00bEMa,

53 MaccChl IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIH MPOYKTOB
peakiuu
XUMHYECKUE CBOMCTBA BOBI, (DU3UIECKHE

54 CBOMCTBA BOJIbI B IPUPOJIE

55 CocTtaB OCHOBaHUM

56 PactBopbl. PacTBOpUMOCTH BeIlIECTB B BOJIE

57 Haceoliiiennble 1 HEHACBIIIIEHHEIE,

KOHIIEHTPUPOBAHHbIE U pa30aBIIeHHbIE




pacTBOpPHI

58

59

CriocoObI BEIpaKEHUST KOHIICHTPAITUT
pacTBOPOB: MacCoOBasi OIS PACTBOPEHHOTO
BEIIECTBA, MOJIIPHAST KOHIICHTPAIUS

[TpakTrueckas padota Ne 5 o Teme
"[IpuroToBieHne pacTBOPOB C ONPEICIEHHON
MacCOBOM 10JIeil paCTBOPEHHOTO
BeniecTBa.[[puroroBieHue pacTBOPOB C
ONpPENEIEHHON MOJIIPHOM KOHIIEHTpALMEN
pacTBOpéHHOrO BemiecTra'

60

61

Brrunciaenus ¢ UCIIOIb30BaHUEM ITOHSTHS
«MaccoBada A0JI BEIICCTBA B paCTBOPEC»

Brrunciaenus ¢ HCIOIb30BaHUEM IMOHATHS
«MOJISApHAA KOHLICHTpaHsA paCTBopéHHOFO
BC€IICCTBa»

62

63

64

Ponp pacTBOpoB B IpUPOAE U )KU3HU
yesioBeka. KpyroBopot Bojibl B pupoie

3arpsi3HEHUE IPUPOAHBIX BoA. OXpaHa u
OYMCTKA IIPUPOIHBIX BOJ.

Brrunciaenus ¢ MCnojb30BaHUEM Fpa(pI/II(OB
pacTBOpUMOCTHU IJIA paC‘-IéTOB PACTBOPUMOCTU
BE€IICCTB

65

Brraucnenns ¢ ucnoab30BaHUEM ITOHSATHS




«MaccoBasd A0JI1 BEIICCTBA B paCTBOPE»

Boluncnenus ¢ UCronb30BaHUEM MTOHATHS
«MOJISIpHAsi KOHUEHTpaLuUsl PACTBOPEHHOTO

66
BEIIIECTBAY
Bprumnciienns ¢ uCnob30BaHuEM TpaduKoB
67 PacTBOPUMOCTH JJIsl pACUETOB pACTBOPUMOCTH
BCIIESCTB
68 O06o001IeHre U CUCTEMAaTU3allisl 3HAHHUH
KonTtponpsnas padora Ne 3 mo teme «Bomopos.
69 Bona. PactBopsl. OcHOBaHMS»
Oxkcupsl: cocTaB, KnaccupuKaius,
70 TPUBUAIIbHBIE HA3BaHUS
71 [Tony4yeHue u XUMHYECKUE CBOICTBA OKCUIOB
[TonsaTue o ruaApPOKCHUIAX — OCHOBAHMSIX U
72 KHCIJIOPOJICOICPKAIINX KHUCIOTaX
73 duszndeckre U XUMUYECKIE CBOMCTBA KHCIIOT
74 [Tonyuenue kucnor
75 Knaccudukanus ocHoBaHUH
76 [I€noun, ux CBOMCTBA U CIIOCOOBI MOTY4YEHUS
77 HepactBoprmbie OCHOBaHMS, UX CBOMCTBA U




CIIOCOOBI IIOJIYUCHUA

78

79

80

[onsarue 06 aM(pOTEpHBIX THIPOKCUIAX:
XUMHUYECKHE CBOMCTBA U MOJTyYCHHE.
[IprMeHeHNe Ba)KHEUIINX OCHOBAHUI

Conn: COCTaB, KJ'IaCCI/I(i)I/IKaHI/Iﬂ, TPUBHAJIBHEBIC
Ha3BaHUA

dusnueckue U XMMUYECKHE CBOWCTBA COJIEH.
[Tonyuyenue coineit

81

82

I'enernueckas cBs3bp MEXKY KJIacCaMu
HEOPraHUYECKUX COCIUHEHUI

[Tpaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX
COCIMHEHUIN»

83

84

Brruncnenus no ypaBHEHHUSIM XUMHYECKOU
peaKIiy: KOJIMYECTBA BEIIECTBA, 00BbEMA,
Macchl [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIH MPOIYKTOB
peaxkuuu

Berunciienus: Macchbl MPOAYKTa PEaKI|H MO
U3BECTHOM Macce OJHOTO M3 MCXOIHBIX
BEIIECTB, B35ATOTO B BHJIC PACTBOPA,
COJICPIKAIIEro ONpeIeIEHHYIO0 MACCOBYIO
JIOJTF0 paCTBOPEHHOTO BEIIECTBA




Kontponbnas padora Ne 4 o Teme
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX

85
COCIMHEHUI»
DJeMeHTHI, KOTOpbIe 00pa3yloT aMm(poTepHbIE
86 OKCHU/JIbI ¥ TUJPOKCHIBI
[lepnonnueckuii 3akoH. OTKpbITHE
g7 [lepnonnueckoro 3akoHa, NEPUOIBI U
UTPYIIIBI
OCHOBHBIE CBE/ICHUSI O CTPOCHUU aTOMOB,
38 COCTaB aTOMHBIX fJI€P, U30TOIIbI, JIEKTPOHHAs
opOuTab
CrtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
89 nepBbIX 20 XUMUYECKHUX AJIEMEHTOB
Ilepuoanueckoit cucremsl [[.11. Menneneesa
XapakTepucTuKa XMMHYECKOT0 3JIEMEHTa 110
90 ero nojoxxeHuto B [leproanueckoit cucreme
.M. MenneneeBa
DNIEKTPOOTPULIATEIHBHOCTh XUMUYECKUX
ol DIIEMEHTOB
KoBanentnas nonsipuasi, KoanentHas
92 HEMoJIsIpHAs CBsA3b, VIOHHAs CBSI3b
DIIEKTPOHHBIE B CTPYKTYPHBIE (DOPMYIIBI
93

BE€IICCTB




Turer KPpUCTAIIINYCCKUX peH_IéTOK Hn ux

94 XapaKTEePUCTUKU 1
95 CreneHns OKUCIEHUS 1
926 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU 1
XUMHAYECKUE IIIEMEHTHI — OKUCIUTEIN U
97 BOCCTAHOBUTEIN 1
CocraBiieHUE YpaBHEHUN OKUCIUTEIBHO-
98 BOCCTAHOBUTEJIBLHBIX PEAKIIN, METO 1
AJIGKTPOHHOTO OajlaHca
Brruncnenus no ypaBHEHHUSIM XUMHUYECKOU
pEaKIuu: KOJINYEeCTBa BEIIECTBa, 00bEMa,
99 MaccChl IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, 1
00BEMY, Macce peareHToOB WIH MPOYyKTOB
peakuuu
Brrunciienust npocreniieid MoJIeKyJISIpHOM
100 (G opMyJIBI BEIIECTBA 110 U3BECTHBIM MacCOBBIM 1
JIOJISAM DJIEMEHTOB
KonTtponpHas padora Ne 5 mo teme «CtpoeHue
101 aToMa. XMMHYECKas CBI3b» 1
102 pEe3EPBHBIN YPOK 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA30OBATEJBHOM [TIPOT'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yabTara
1 ITo Teme: «IlepBoOHaYanbHbIE XUMHYECKUE TTOHSITUSD)
PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TIOHSATHUNA: aToM, MOJIEKYJa,
XUMUYECKUNA DIIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOHAST ¥ HEOAHOPOJIHASI), BAJIGHTHOCTh, OTHOCUTEbHAS aTOMHAas U
MOJICKYJIIpHAs Macca, KOJMYECTBO BEIECTBAa, MOJIb, MOJISIpHAs Macca,
1.1 MaccoBasi 10JIsI XUMHUYECKOTO 3JIEMEHTa B COCIUHEHUHU, MOJISPHBIA 00BEM,
XUMHYECKas peakius, KiacCU(PHUKAIUs pPEaKIHil: peaklud COeIUHEHUs,
pEeaKuu pa3oKEHUs, PeakIUy 3aMelleHUusl, peakuu OOMeHa, JK30- U
SHAOTEPMUYECKUE PpeaKlHuu, TeroBoi dhdeKkT peaxkuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTPAI[Hs) B paCTBOPE
12 WJUIFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHX TOHATHM U
' MIPUMEHSATDH 3TU NOHATHUS IPU ONKUCAHUM BEIIECTB U UX MPEBPAIICHUI
13 MCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JIJIsSI COCTaBJICHUS (POPMYIT BEIIECTB
' Y YPAaBHEHUN XUMHUYECKUX PEaKIUI
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHMS MAacChl BEILECTB, MOCTOSHCTBA
’ COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUY€HHsI, 3aKOHAa ABOTraJpo
1.5 OTIPENIETSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KJIacCu(PUIUpoBaTh XUMHUYECKHME peakiuu (M0 YHUCITy U COCTaBy
' YYacCTBYIOUIMX B PEAKIUH BEILECTB, 10 TEINIOBOMY 3P (DEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB
13 BBIYUCIISATH MAcCCOBYIO JIOJIFO XHMMHYECKOTO »dJeMeHTa 1o dopmyre
' COEIMHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE
110 MPUMEHATh €CTECTBEHHOHAYYHBIE METOJbl TIO3HAHMS — HaOIIOJCHHE,
' U3MEepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBII )
2 ITo Teme: «BaxHeiire NpeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»
1 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSTHI: OKCHJ, KHUCIOTAa,
' OCHOBAHHME, COJIb
29 OTNpEeNeNsiTh TNPUHAMICKHOCTh BEIIECTB K  ONPEASIEHHOMY  Kiaccy
’ COeIMHEHHH 1Mo popMyITam
2.3 KJIaCCU(UIIUPOBATH HEOPTAaHUYECKUE BEIIECTBA
2.4 XapaKkTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIECTB




Pa3IMYHBIX KJIACCOB, MOATBEPKIasl OMUCAHHE MPUMEPAMU MOJEKYISPHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX peaKnuit

2.5

2.6

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUS XUMHYECKUX IIPEBPAIlCHU B
Pa3INYHBIX YCIOBUSX

CJIeIOBaTh IPaBHJIaM IOJIb30BAHM XUMUYECKOM MOCy10il U 1a00paTOpHBIM
o0opynoBaHueM, a Takke IMpaBWjiaM OOpalleHUs C BelIeCTBAaMH B
COOTBCTCTBHUU C HHCTPYKIUAMU 110 BBIITOJIHCHHU IO HaGOPaTOpHBIX
XUMHYECKUX OTBITOB IO TIOTYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOPOAA), NPUTOTOBIIEHUIO PACTBOPOB C OMNPENECIEHHOMN
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATh U IIPOBOJUTH
XUMHUYECKHE SKCIIEPUMEHTHINIO PACIIO3HABAHUIO PACTBOPOB MIENOYEH U
KHCIIOT C MIOMOIIBI0 HHIUKATOPOB (TakMyc, heHondTanent, METHIOpaHK U

Apyrue)

2.7

3.1

32

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKON pEeaKkIuu

ITo teme: «llepuoanyeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKass CBA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX TTOHATHH: AApo  artoma,
3J'IeKTp0HHBII71 clIou aToMa, aTOMHasiz Op6I/ITaJ'IB, paanyc atomMa, XUuMH1ICeCKasd
CBA3b, oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:dA CBA3b,
QJICKTPOOTPULATCIIBHOCTh, HOHHAsd CBA3b, WMOH, KAaTHOH, aHHWOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTEI

33

ONMCHIBaTh M XapakTepu3oBaTb TaOianuHyto ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb TOHATUS  «IJIaBHas
noarpynna (Arpymnmna)» u «no6ouynas noarpymnmna (brpynmna)y, «mansie» u
«OOJIBIIINE» NEPUOJIBI

3.4

3.5

3.6

3.7

packpbiBaTh  cMbici  I[lepuogmueckoro 3akona JI.M. MeHneneesa:
ACMOHCTPpUPOBATL IMOHUMAHUC nepnomzmecxoﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYCCKHUX DJIEMCHTOB OT UX ITOJIOXKCHHUS B Hepnonnqecxoﬁ CHUCTEMCEC

COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcs B Tabnuue «llepuoanyeckas
cucrtemMa XxuMHueckux oavieMeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB U
3aps  sapa, oOIlee YHUCIO DJIEKTPOHOBU  pacClpesieieHue HX 10
AIIEKTPOHHBIM CIIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCINHCHHUAX

ONpeNeNnsaTh BHJI XHUMHUYECKOH CBs3M (KOBaJeHTHass W  HOHHasA)B
HEOPraHUYECKUX COCAUHEHUAX

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA




8 KVIACC

Kon
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHM B KU3HU 4YeIOBEKa. XUMHUs B CUCTEME HayK. Tema u
BemiecTBa. OU3nUecKue CBOMCTBA BEIIECTB. ArperaTHOe COCTOSTHUE BEIIECTB

1.2

1.3

ITonsaTtue o METOA4aX IIO3HaHUI B XHUMMHHU. Yucreie BEICCTBAa U CMCCH. CHOCO6BI
paszaeneHus cMecen

ATOMBI B MOJICKYIJIBI. Xumuyeckue 3yeMeHThl. CHMBOIBI XMMHYECKUX JJIEMEHTOB.
HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.]'IHpHOC Y4YCHHUC

1.4

Xumuueckass Qopmyna. BaleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHocuTenbHas aToMHass Mmacca. OTHOCHUTENbHas
MOJIEKYJIApHas Macca. MaccoBas 10JIs1 XUMUYECKOI'0 DJIEMEHTA B COEAMHECHUU

1.5

1.6

1.7

KommuectBo Bemecta. Monb. MossipHast Macca. B3anMocCBs3b KOTMYECTBA, MACCHI U
quclia CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel 1o ¢dopMynaM XUMHYECKUX
COEAMHEHHI

Ou3nyeckue U XUMHUYECKHE SBICHHS. XUMHYECKas peakius U e€ Mpu3HaKu. 3aKOH
COXpaHEHHS MAcChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kiaccudukanus XuMUIecKnux
peakuuii (CoequHeHus, pa3IoKeHUs, 3aMeIeHUs, OOMeHa)

XUMHUECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW MOCYIOH, C IpaBHJIaMH
paboThl B 1abopaTopuu U NMpuéMaMu oOpalleHus ¢ J1adopaTOpHbIM 000pyIOBaHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOICTB 00pa3lloB HEOPraHWYECKHUX BEIIECTB,
HaOmoieHne Qu3nveckux (IJIaBJIeHHE BOCKA, TasHUE JIbJa, pacTHpaHHe caxapa B
CTyNKe, KWINEHWE ¢ KOHJCHCAIUsl BOJAbI) M XUMHUYECKHUX (TOPEHHE CBEYH,
MPOKAJTMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHUCJIOTOH) SIBICHH,
HAOJIOZIGHWE ¥  ONHCaHWEe TMPH3HAKOB MPOTEKAHHWS XHMHUYECKHX  PEaKIHi
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEpHOM KHCIOTBI C XJIOPUIOM Oapus,
pasnoxenue ruapokcuna menu(ll) mpu HarpeBaHHM, B3aMMOJEHCTBHE XKele3a C
pactBopom conu Meau(Il), n3ydyenue crnocoOoB pazieneHus cMeced (C MOMOILBIO
MariuTa,  (QWIbTPOBAaHHE,  BBINAPUBAHWE, JAUCTHIULILUA,  Xpomarorpadus),
MIPOBEJICHUE OYHMCTKH IOBApEHHOM COJM, HaOJIO/IEHWE M ONHUCAHHE pe3yJbTaTOB
MIPOBEJICHUS] OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl, CO3JaHHE
Mojieiell MOeKy (IIapoCTEP>KHEBBIX )

Baxwneiiue MNpEACTAaBUTCIIN HCOPraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT M MPOCTOE BELIECTBO.
Haxoxpaenue kuciopoja B mpupojie, pusndeckre 1 XuMU4Yeckre CBOICTBa (peakiuu
ropenus). Okcupasl. Ilpumenenue kucnopona. CrnocoObl MONydyeHHsS KHCIOpOJa B
nabopaTopuu M TNpoMblnuIeHHOCTH. KpyroBopot kucinopojga B mpupoje. O30H —
AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

TernnoBoit 3¢ dekT XuMHUYECKON peakIUH, TePMOXHUMHUYECKHE ypaBHEHUS, 2K30- U




SHAOTEPMHUUYECKUE peakiuuu. TOmIMBO: Yroib W METaH. 3arps3HEHUE BO3/yXa,
yCHJIEHHE TapHUKOBOTO 3P eKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

24

Bogopon — sieMeHT M mpocroe BemecTBo. HaxoxaeHue Bomopoza B IIPHPOIE,
¢bu3nveckre 1 XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oaydeHus. Kuciaors u
coau

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Boga kak pactBopurens. PactBopel. HaceleHHbie u
HEHACBILICHHBIE pacTBOpPbl. PacTBOpMMOCTH BewiecTB B Boxe. MaccoBas 1o
BEIIECTBA B PacTBOpE. XUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHuUA. Posib pacTBOpOB B
IPUPOAE M B JKU3HM dYeloBeKa. KpyroBopor BOIBI B Npupofe. 3arpsi3HEHue
IPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coenuueHuil. Oxcuapl. Knaccudukaius OKCUAOB:
coneoOpasymoiirue (OCHOBHbIE, KHUCIOTHBIE, amM(pOTepHbIE) U HECcoJeoOpasyrouue.
Homenknarypa okcuoB. dusndeckre U XUMUYECKUE CBOICTBa OKcHI0B. [lomyuenue
OKCHJIOB

2.7

OcHoBanus. Kitaccupukanus OCHOBaHMIA: MENOYM W HEPACTBOPUMBIC OCHOBAHHSL.
Homenkmarypa ocHoBaHuii. DU3WYECKME M XHMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tonyuyenue ocHoBaHUI

2.8

2.9

2.10

Kucnorsl. Knaccudukauust xucinor. Homenknarypa kucinor. @Pusnmyeckue Hu
XHMHYCCKHE CBOHCTBA KHCIOT. Psg aktumBHOCTH MetamioB H.H. bekerona.
[Tonyyenue kucior
Comu. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

I'eneTnyeckas CBA3b MCKAY KiJIaCCaMU HECOPTaHUICCKUX COE€IUHEHUH

2.11

XUMUYECKUN AKCIEPUMEHT: Ka4YE€CTBEHHOE OMPENCIICHUE COACPKAHUS KUCIOpOJa B
BO3/IyXe, MoJy4YeHue, coOupanue, pacro3HaBaHWE W M3YYEHUE CBOMCTB KHCIIOPOA,
HaOJII0/IEHNE B3aMMOJICUCTBHS BEIIECTB C KUCIOPOJOM U YCIIOBUSI BOBHUKHOBEHUS U
MpeKpanieHus: ropeHus (moxkapa), 03HaKOMJICHHE C 00pa3liaMu OKCHUJIOB U OTHCAHUE
WX CBOWCTB, MOJy4YeHHE, COOMpaHHe, paclio3HaBaHHWE M M3y4YeHHE CBOMCTB BOJOpPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  menu(Ill)  (Bo3moxkHO
UCIOJIb30BaHKE BUAEOMATEpUasIoB), HAOMIOAEHHE 00Pa3IOB BEIIECTB KOJTHMUYECTBOM |
MOIIb, HWCCIEIOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHYHOU
pacTBOPUMOCTBIO, ITPUTOTOBJIIEHUE PACTBOPOB C OINPEAEIEHHOWM MAacCOBOM J0JIEH
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJECHCTBHE BOJBI C MeTaUlaMd (HaTpueMm |
KaJIbIIeM) (BO3MOXKHO HCIIOJIb30BAHHME BUACOMATEPHAJIOB), OMPEACIICHUE PACTBOPOB
KUCJIOT W IIeJoYeld C TIOMOIIbI0 HMHAWKATOPOB, HCCIEJOBAaHUE O0Opa3IoB
HEOPTraHUYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, HAONIOJCHHE W3MEHEHHUS OKPAaCKH
WHJIMKATOPOB B pacTBOPAX KHUCIOT W LIENOYEH, U3YYEHUE B3aUMOICHCTBUS OKCHAA
meau(Il) ¢ pacTBOpoM CepHOW KHCIOTBI, KHCIOT C MeTaUlaMH, peaKIHi
HEUTpAIIM3aLUM, II0JyYEeHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOIO
MeTaJUla APYTUM U3 PacTBOpa COJIM, PELICHUE DKCIIEPUMEHTAJIBHBIX 33/ay 10 TEME
«BaxHennme Ki1acchl HEOPraHUYECKUX COSUHEHUN»




Ilepnonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMUYECKUX 3i1eMeHToB [I.1.
MenaeneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKLINH

3.1

[lepBble MOMBITKH KIACCUPUKAMHM XUMHUYECKHX 3JeMeHTOB. [loHsATHE O Tpymmax
CXOAHBIX DJIEMEHTOB (ILEJIOYHBIE U ILIEIOYHO3EMENIbHbIE META/Ibl, TaJIOIEHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aMmdoTepHbIE OKCHUIBI U
TUAPOKCHIBI

3.2

Ilepnonnueckuit 3axkoH. Ilepuomuyeckas cucrema xumudeckux diemeHToB J[.M.
MenneneeBa. KopotkomepuogHas u mmHHONEepuoaHnas (opmbel [lepuomnueckoit
cucrteMbl xumuyeckux onemeHtoB J[M. Menneneesa. Ilepuoasl U IrpymIsl.
@uU3MYECKU CMBICI IOPAIKOBOIO HOMEpa, HOMEPOB IIEPUOJIA U IPYIIILI JIEMEHTA
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3.4

3.5

3.6

Crpoenne atomoB. CoctaB aroMHbIX sifep. M3otomnbl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0U€K aTOMOB INepBbIX 20 XUMHUECKUX 3ieMeHTOoB [lepuonnyeckoit
cucrtembl J[.MI. MengaeneeBa. XapakTepucTUKa XMMHYECKOTO JJIEMEHTA II0 €ro
nonoxenuro B Ilepunonnyeckon cucreme .M. Menneneena

3aKOHOMEPHOCTM  W3MEHEHHs  paguyca aTOMOB  XHMHUYECKHMX  DJIEMEHTOB,
METANIMYECKUX U HEMETAJNIMYECKUX CBOMCTB IO IpyNIaM M NEepuojaM. 3HAYCHHE
[lepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBbI XUMHUYECKUX DJIEMEHTOB JUIS
pa3BuTHUS Hayku U npakTuku. .M. MenaeneeB — yu€Hbli U IrpaXJaHUH

Xumuyeckass  cBsi3b.  KoBaneHTHas  (monmsipHas M HEMOJIApHAs)  CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMUYECKHX AJIeMeHTOB. loHHAas CBS3b

Crenenp okucieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEIIHHEIC pCeaKkuunu. Hpoueccm
OKUCJICHHS M BOCCTaHOBJICHHI. OKHUCIIUTEN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI IKCIIEPUMEHT: H3ydyeHHe o0pa3loB BEUIECTB METAJJIOB U HEMETAIJIOB,
B3alMO/ICIICTBHE THAPOKCUIA IMHKA C PACTBOPaMH KHUCIIOT U IIEI0YEH, IPOBEICHHE
OTIBITOB, WJUTIOCTPUPYIOMIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINMA
(ropeHue, peakliuy pa3ioKeHUs!, COeTUHEHNS)
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