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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMMa 1Mo XWMHH OCHOBHOTO o00miero oOpa3oBaHus (YriIyOIEHHBIN
YpOBEHB) COCTaBJICHa Ha OCHOBE TPeOOBAaHUI K pe3ysibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueroM (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[Iporpamma mo XuMHuM pa3padoTaHa C LEJIbI0 OKa3aHUs METOJUYECKON
MOMOILM YYUTENIO B CO3/IaHNU paboYeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusi, BOCIUTAaHUS M Pa3BUTHUS OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeiessieT 00s13aTeNbHOe IPEIMETHOE COJIEPIKaHUE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pacOpeleseHue IO  KiaccaM, PEeKOMEHIYEMYIO
NOCJIEIOBATENBHOCTh ~M3YYEHUS XHMHH C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTUKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOCTeM oOyuaromuxcs. B mporpamme 1o XUMHUM — YYUTBHIBAIOTCS
BO3MOYKHOCTH y4€0OHOTO IMpeAMeTa B peajlu3aldd TpeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABATEIBHOU JIESITEIIBHOCTH
00ydJaroIerocs 1Mo OCBOSHUIO Y4eOHOTO COJIEPKAHUS.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOrO o00miero o0pa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, PA3BUTHS MHTEIJIEKTYaIbHBIX CIOCOOHOCTEN U
UHTEpEeCcOB OOydYaroIlUXcs, Ha NPOAODKEHHE OOY4YeHUS Ha YpPOBHE CPEAHETrO
oO1iero oOpa3oBaHusI.

3HaHME XUMHM CIYKUT OCHOBOM I (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aronierocsi, €ro MpeACTaBICHUII O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT GopMHpyEMbIe XUMHUEHN MPEACTABICHUS O MPEBPAILICHUIX YHEPTUU U
BEUIECTB B MpPHUPOJE, O MyTAX peUIeHHs TII00albHBIX MPOOJIEM YCTONUMBOIO
Pa3BUTHUSI YEJIOBEYECTBA — CBIPHEBOW, JHEPIETUYECKOM, IPOJOBOJIbCTBEHHON
po0eM, MpooIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alMd  BO3MOXXHOCTEH  JJIi  caMOpa3BUTUA U
dbopMupOBaHUA  KYJABTYpPHl  JHMYHOCTH  OOydamoIIMXcs, HX oOmell #u
(GyHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJIJ, B (OPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEBHOW  Y4eOHOW  JIESITeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIEAOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKMU3HU, TaK U B MPO(HECCHOHATBLHON ACSITEbHOCTH;



3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUNA O €UHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(bopMHpPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyJaOIIHUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B IKOJOTUYECKOE
oOpa3oBaHre 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
cCoJlep KaHMUsl TpeMeTa, KOTOPBINA SBISETCS NEAaroruuyeckd aaanTUPOBAHHBIM
OTpaXEHUEM OTPEJICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

YriyOnéHHbIA Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIOJIAraloluX MPEACTaBICHUNM OOIIe XUMHUM U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojepkaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIICCTBE M CUCTEMBI IMOHATHN O XUMHIECKOU
peaknun. OOGe ATH CUCTEMBI OPTAaHW30BAHBI 0 MPHHITUIY ITOCIEIOBATEIHLHOTO
pPa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOM TE€OPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

YYEHHSI O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B oCHOBY TeopeTHUecKMX 3HAaHUW TMOJOXKEHBI SMIMPUYECKU TMOJTYYCHHBIC
dakTtel. TeopeTndyeckre 3HAaHUSA PA3BUBAIOTCS MTOCIIEIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyromMy W 0O0€CHeuYMBaOT OOY4YalOIIUMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue coaepKaHUsS MPOTPAaMMBl IO  XUMHU  TMPOMCXOAWT  C
WCIIOJIb30BAaHUEM 3HAHWW W3 paHEe M3YYCHHBIX YYCOHBIX IPEIMETOB:
OKpY’)Karolud Mup, Ouosorus, (usvka, MaTeMarvhka, reorpadus, TEXHOJOTHS,
UCTOPHHL.

[TporpamMMa oCHOBHOTrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyONEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHEHHWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cnenuuku y4eOHOTro MpeaMeTa U O0O0ECIeYeHUE YCIEIIHOTO
oOydeHHs Ha CIEOYIOIIeM YypOBHE oOpa3oBaHHA. B mporpamMMe 1O XHUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKAs HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanys  oOydeHus,  BKIOYaromas  NOpoQUIbHYIO  MOATOTOBKY
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oOydaromuxcs M TOCIEAyIOIlee CaMOOIpeAeieHHe B BBHIOOpE HAmpaBICHHUS
oOyueHus B IpoUIBHBIX KJIaccax.

VYriyOonéHHOEe  M3ydeHHWE XMMHUHM  CHOCOOCTBYET — pealv3alud  3a1ad
po(heCCHOHATIBHON OPUEHTALlMU U HAIIPaBJIEHO Ha MPEAOCTaBICHUE BO3MOXHOCTH
KKIOMY O00ydYaromemycsi HpOsSIBUTh CBOM HHTEIUIEKTyallbHbIE W TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TMpeaMera, HEOOXOAUMbIE IS
POJOJKEHNS 00pa30BaHUs U JAJIbHEUIIEH TPYAOBOU A€ATEIbHOCTH.

[TporpaMmMa 1o xumuu (yriayOJlE€HHBI ypOBEHb) INpeJHA3HAUYEeHA JJIs
UCIIOJIb30BaHUsI B OOPa30BaTENbHBIX OpPraHU3alMX, PEATU3YIOIUX MPOrPaMMBbl
muddepennupoBanHoro  (Yyriy0n€HHOro, NpPOGUILHOTO) HM3YYEHHS OTIEIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUs.

OOpasoBaTenbHble (PYHKIIMM XUMHUHU, W3y4aeMON Ha YIJIyOJICHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTHUYECKON NEeATEIbHOCTH
YEeJIOBEKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IPEeIMETAa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB U TEOPETHUECKHUX MOJI0KEHUMN, JOCTYIHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUH K HAYYHBIM
METO/JaM TO3HaHUS IIPpU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEaAKLUH,
(GbOpMHpPOBAHUU U PA3BUTUHM MO3HABATEIBHBIX YMEHUN U CHOCOOOB JESTEILHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEeI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHHM TpaBUJ 0€30MacHOro oOpalleHHsl C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPaXKarOT HAIPaBJIEHHOCTh 00YUYEHHsI HA pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

W3yyeHne XUMUM HAPaBICHO HA TOCTUKEHUE CIEIYIOUIUX LIeTeH:

dbopMUpOBaHHE HWHTEIIEKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEJIbBHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

dbopMHpOBaHHE  CUCTEMBl XMUMHUYECKMX 3HAHUM  Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npuoOIIeHNE OO0YyYarolmMXCcsl K CaMOCTOSITENIbHOW TO3HABaTEIbHOM U
UCCJIEIOBATENILCKOW  JICSITENIBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
(opMHUpOBaHKE MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K U3YUYEHUIO XUMUM;

dbopmupoBanne  oO0mel  (PYHKIIMOHATLHOH W €CTECTBEHHO-HAYyYHOM
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHMHA OOBSICHATH U OLEHUBATH SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Yys 3HAHUS W OMNbIT, NOJYYECHHbIE NMPU H3YYECHHH
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XUMUHU, TPUMEHATh WX MPU PEMICHHH MpoOJeM B TMOBCEAHEBHOW >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

pa3BUTHE y OOYYarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NeSATEeIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMUg K OCO3HaHHOMY BBIOODY
COOTBETCTBYIOIIETO MPOGUIS U HAIIPABJICHHOCTHU JaJIbHEHUIIIET0 00yUYeHUS;

OCO3HAHUE IEHHOCTU XUMUYECKUX 3HAHUU B JKU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KAIOUIEN CPEE U 3I0POBBIO JIIOACH;

npuoOpeTeHrne 00YYaIOIMMHUCS ONBbITA CAMONMO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOIUMBIX JIJIsl PA3JIMYHBIX BUIOB JEATEILHOCTH.

Ha yriny0nénnoe u3ydueHue ydyeOHOro npeaMera « XuMus» oTBoautcs mo 136
yacoB B 8 1 9 kiaccax (4 yaca B He/ielNt0), Bcero 272 Jaca 3a JiBa roja o0Oy4eHusl.



COJAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHas 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUM BO3HWKHOBEHUS W Pa3BUTH XUMHH. XHMHSI B CHCTEME HayK. Terna u
BemiectBa. Dusnueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATrpeEratHaie
COCTOSIHUS BewecTB. I[IOHATHE O TEOPETUYECKHX M HOMIIMPUYECKUX METOJaX
II03HAHHUS B €CTECTBEHHBIX Haykax. [IpencraBieHuss O HaydyHOM IIO3HAHWM Ha
AMIIUPUYECKOM YPOBHE: HAOIIOJICHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICIIMPOBAHUE,
BblunciicHue. [IpencraBieHuss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHbl€ (haKTbl, IpoOIEMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bIk XuMuK. CTOYHUKH XUMUYECKON MH(pOpMAITIH.

[Tonsitue 0 MeTonax paboThl ¢ XUMHUUYECKHUMH BemecTBamu. O00OpyaoBaHUE
IIKOJBLHOM XHUMHYEeCKOM Jabopatopun. I[IpaBuiia Oe3zomacHoro oOpalleHus ¢
BEILLECTBAMH U JAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemectBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIC TTOPOABI U MUHEpaJbI. [IOHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa m Xxumuyeckue peakuur. ATOMBI W MOJICKYJbl. XHUMHUYECKUE
31neMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramiel u Hemeraiibl. BemiectBa MOJIEKYJISPHOTO M HEMOJIEKYJISIPHOIO
CTPOEHHUS.

Xumuueckasi ¢opmyna. BajJeHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BemlecTB. OmnpenesieHue BaJ€HTHOCTH 3JIEMEHTOB MO
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHue GopMyd OUHAPHBIX
COCIMHEHUH MO BaJE€HTHOCTU »3JIeMeHTOB. OTHOCUTENbHAs aTOMHas Macca.
OTHOcUTeNbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 10Ji1 XUMHUYECKOTO 3JIEMEHTa B
coenuHennd. Haxoxienue npocteifiieir popMyibl BEIIECTBA M0 MACCOBBIM JIOJISIM
AJIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIMHEHUMU. MonspHasg Macca cMmecu BelecTB. MoJibHas I0JA
XUMHUYECKOTO 3JeMeHTa B coenuHeHud. Haxoxkaenwe mnpocreimieit (Gopmyiibl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.



du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl PEAKIM U €€ MPU3HAKHU.
VYcnoBUS NPOTEKAHUS XUMUYECKUX PEAKUIUNA. 3aKOH COXPaHEHHsI MAcChl BELIECTB.
AtomMHO-MonekysipHass Teopus. JKuszHb U gesarensHocTh M.B. JlomoHOcOBa.
XuMHUeCcKre ypaBHEHUS. THUIIBI XUMUYECKUX PeaKiui (COeAMHEHUS, Pa3IoKEeHNUs,
3aMeleHus, ooMeHa). Pacuersl mo XuMU4eCKUM ypaBHEHUSIM.

OKCHEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMHYECKOM TOCYAOH, C TpaBWjiaMu paboTbl B J1a0OpaTopuud W TpHUEMaMu
oOpamienusi ¢ jabopaTopHbiM oOOpynoBaHueM. M3ydenwme u omucaHue
bu3nuecKkux CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB — METAUIOB U
HeMeTayuioB. HaOmionenue ¢usnueckux (IUJIaBIEHHWE BOCKa, TasHUE JIbJa,
pacTUpaHHe caxapa B CTYIKEe, KUIIEHHWE U KOHAECHCAIUs BOJAbI) U XUMHYECKHX
(ropeHue cBeuM, MPOKAIMBAHUE MEIHOM MPOBOJIOKU, B3aUMOJIECHCTBUE COIbI WM
Mela C COJISHOM KHCIIOTOM) siBieHui. O3HakoMJIEHHE C OoOpas3lamMHu BeEILECTB
konuuectBoM | Monb. HalmioneHune U omnMcaHue MNPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHUE caxapa, B3auMOJIEUCTBUE CEPHOM KHCIOTHI C
xjopugoM Oapus, TOJy4YE€HHE U paszioxkeHue ruapokcuaa wmeau (1) npu
HarpeBaHWM, B3aUMOJICUCTBUE Keje3a ¢ pacTBopoMm coiu meau (II). M3yuenwue
cioco00OB  paszieneHuss cmeced (C  TOMOIIbIO MarHuTa, (UIBTpOBaHUE,
BbITIApUBAHUE, TUCTHILISALNS, XpoMaTorpadusi), IpoOBeIeHUE OYUCTKU MTOBAPEHHOMN
conu. HabmoneHne n onvcaHue OMbITOB, WUTIOCTPUPYIOUIUX 3aKOH COXPaHEHUs
MaccChl.

BaxHelne npeacTaBuTe 4 HCOPraHUYECKHUX BELIeCTB

[IpencraBnennss o ra3zax. Bo3nmyx — cMech razoB. CocTaB BO3ayxa. 3aKoH
ABorampo. MomsipHblii  00bEM  razoB. OTHOcUTENbHAs IUIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTENILHONW MOJICKYJISIPHOM MacChl ra3000pa3HOro BeIecTBa MO
U3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IpHU
XUMHUYECKUX PEAKIIHUSIX.

Kuciopon — snemMeHT M mpocToe BemecTBo. HaxoxkaeHue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKIMU TOPEHUS U OKUCIICHUS).
[Ipoueccel okuciienuss B xuBou mnpupone. Oxcuasl. [IpuMenenue kuciopopa.
CriocoObl moy4YeHus: KUCiIopoia B 1ad0paTopuu U MpOMBIIUIEHHOCTH. [ToHsTHE O
karanu3arope. Kpyrosopor kwuciopoga B mnpupoge. O30H — auIOTponHas
Monupukamms kuciopoaa. O30HOBBIA CJIOH, €ro 3HA4YEHHE JUIS IKUBBIX
OpraHu3MoB. Pa3pyIieHue 030HOBOIO CIIOs.

TennoBolt 3h(dEeKT XUMHUUYECKOW peakluy, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M 3HAOTEPMUYECKUE peakiuu. TommmBo. Mcnoap30BaHue yrisi 1 METaHa B
KauyecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM 3 dexre.



Bomopon — anemeHT m mpocroe BemectBo. Haxoxaenue Bogopona B
npupoae, (U3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonydeHud. [lonsitue o kucnorax u coysix. Mcrnonp30BaHue BOAOPOAa B KAUECTBE
TOIJIUBA.

Bona. ®dusnueckue cBomcTBa BOAbl. Boma kak pactBoputesnb. PacTBOpHI.
HacpilieHHble ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BELIECTB B BOJE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CrniocoObl BbhIpaXeHHsS] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YEJI0BEKa.

Xumuueckne cBoiicTBa BOABL. IloHstme 00 ocHoBaHusX. Ilongarhe 00
MHIUKAaTopax. KpyroBopoT BOAbl B NpUPOAE. 3arpsA3HEHUE NPUPOAHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukanms
OKCUJIOB:  cojieoOpasywoniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEepHbIE) U
HecoseoOpaszyronme. MexayHapoaHas HOMEHKJIaTypa OKCHUIIOB. TpuBHANIbHbBIC
Ha3BaHUs OKCUAOB. DU3NUECKUE U XAPAKTEPHBIE XUMHUYECKUE CBOMCTBA OKCHJIOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCHUJIAMU).
[TosryueHne OKCUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccudukanuss kucior. MexayHapolHass HOMEHKJIaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aMMOJIEHCTBHE C METAJJIAMH, C OKCUJAMU METAIJIOB, OCHOBAHUSMH U COJISIMH).
Psan axktuBHoctm metaiuioB H.H. bekeroma. Ilomyuenume xucinor. Kucimorsl B
pUpo/Jie, MPUMEHEHUE BAXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMI: WIEJIOYM W HEPACTBOPUMBIE
OCHOBaHUA. MexXIyHapOIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHBIE Ha3BAHUS
ocHoBaHuM. Illemoumn, ux cBOWCTBA (B3aMMOJIEHUCTBHUE C KUCJIOTHBIMH OKCHUIAMH,
KHCJIOTaMH U COJISIMH) M CIOCOOBI mMojyueHusi. HepacTBopumbie OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA MpUMEPE TUAPOKCHAOB LMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KHCJIOTAMH M IIET0YaMHu)
Y TIOJIy4YEHHUE.

Comu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIC). MexayHapoaHas
HOMEHKJIaTypa coJjie. TpuBUallbHbIE Ha3BaHUA coJie. @Dusnueckue u
XapaKTEepHbIE XMMUYECKHE CBOWCTBA Ha mpuMmepe cpennux cosei. [lomyuenue
COJIEH.

['eHeTnueckas CBsA3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.



OKCNEPUMEHTAIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

KOJIMYECTBEHHOE OIIPEIEIICHUE COAEPKaHUSI KUCIOPOAa B BO3/LYyXE;

noJyuyeHue, coOnpanue, pacrio3HaBaHUE U U3YUYEHHUE CBOMCTB KUCIOPOIa;

HaOJIOZICHUE B3aMMOJCHCTBUSL BELIECTB C KHUCJIOPOJOM M YCJIOBHM
BO3HUKHOBEHUS U MPEKPAICHUSI TOPEHHUS;

O3HAKOMIJIEHHUE C 00pa3liaMy OKCHIOB U ONMCAaHUE X CBOMCTB;

NOJIy4eHHe, cOOMpaHue, pacrno3HAaBaHHE W H3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3aMMO/IelicTBHE Bojopoa ¢ okcuioM menu (II);

UCCIIEJOBAaHUE OCOOCHHOCTEM pPAaCTBOPEHMsI BEIIECTB C  pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHUE DPACTBOPOB C OIPEAEICHHON MOJISIPHON KOHIICHTpauuen
PaCcTBOPEHHOIO BELIECTBA;

B3aMMO/ICHCTBHUE BOBI C METAJNIAaMH (HATPUEM U KaJIbIIEM );

ONPENIEIICHUE PACTBOPOB KUCJIOT M IIEJIOYEHN C MOMOIIBI NHINKATOPOB;

UCClIeJOBaHHE 00pa3l0B HEOPTaHUUECKUX BEUIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3aumojeicTBusa okcuaa menu (I) ¢ pacTBopoM cepHO KHUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpAIU3aluu;

IIOJTyYEHHE HEPACTBOPUMBIX OCHOBAaHMI, BBITECHEHHE OJHOTO MeETallla
JPYyTUM U3 pacTBOpa COJIH;

B3aUMOJECHUCTBUE THIPOKCUIA IMHKA C pACTBOPAMU KHUCJIOT U IIEJIOYEH;

pElICHHE JKCIEPUMEHTAIBHBIX 3adad 10 TeMe «OCHOBHBIE KJIAacChl
HEOPTaHUYECKUX COETUHEHUI.

Hepunoanyecknit 3akoH u Ilepuoamueckasi cucreMa XHMHYECKHX
yemeHnTOB /I. U. MenaesieeBa

Crpoenne aTroMoB. XuMH4ecKast CBs3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
peaKuuu.

[lepBble TOMBITKM KIAacCU(PUKAIUU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (ceMencTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TaJoreHaX, MHEPTHBIX (OJaropogHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

ITepunonnueckui 3aKOH. OTtkpsbITHE ITepunoanueckoro 3aKOHa.
Ilepuonnueckas cucremMa xumuueckux oaemeHtoB [l WM. Meunaeneesa.
KopoTtkonepuoanas u jpiauHHONepuoanas ¢opmel tabmuubl «Ilepuonnyeckas
cucteMa xumuueckux anemeHToB [[. 1. MenneneeBay. [lepuonsl u rpymmsl (A- u
b-rpymier).



Crpoenne aromoB. CocTtaB aTOMHbBIX saep. M3ortombl. PaauoakTUBHOCTB.
ONEeKTpOHBI. DJEKTPOHHAsA OpOUTaNb. DHEPreTHYECKUEe YpPOBHU M TOTYypPOBHH
atoma: s-, p-, d-opbutamu. DIEKTPOHHBIE KOHPUTYpAlUH € DIIEKTPOHHO-
rpaguyeckue ¢GopMysbl atroMoB. PU3NYECKUH CMBICT MOPSAKOBOIO HOMEpa,
HOMeEpa MepuoJa U Ipynsl djaeMeHTa. CTpOeHUE 3IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumudecknx 35eMeHToB [lepnoanueckon cucremsel 1. . Menneneesa:
pacnpenesneHue 3JEKTPOHOB IO HSHEPreTUYECKHM YpPOBHSM, MOAYPOBHIM U
opouransam. Gusnueckuii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB MO TIPYNIaM M IEPUOJAM.
M3MeHeHne KHUCIIOTHO-OCHOBHBIX CBOVMCTB COEAMHEHUN XMMHYECKUX DJIEMEHTOB B
nepuojiax M rpynmnax. XapakTepuCTUKa XUMHUYECKOTO JIIEMEHTa IO €ro
nonoxeHuro B [lepuogumueckon cucreme /. . Meneneesa.

3nauenue [leproanueckoro 3akoHa u [leproandeckoil CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W npaktuku. [[. V. MennemeeB — ydeHbId U
IpaKJIaHUH.

DIEeKTPOOTPULIATENBHOCTh XMMUYECKHX JJIEMEHTOB. XHMHYECKas CBA3b.
Bunpl XMMHYECKOW CBSI3M: KOBAJIEHTHAs IMOJISIPHAs CBSA3b, KOBAJEHTHAs
HENOJISIpHAsl CBSI3b, MOHHAs CBs3b. MexaHu3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOW CBSI3U. DJEKTPOHHBIE M CTPYKTYpHbIE (QopMyinbl BeniecTB. KaTnoHsl u
AHUOHBI.

Kpucrannnueckue u amopdHble BemiecTBa. THIBI  KPUCTANIMYECKUX
PELIETOK: MOHHAsA, aTOMHAas, MOJIEKYJISIPHAS U UX XapaKTEPUCTHUKH.

Crenenp oxucieHus. OnpenesieHHE CTENEHEH OKUCIEHUS aTOMOB B
OMHApHBIX  coeauHEHUsAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAaKLHUU.
[Ipouiecchl OKHUCHEHHMST M BOCCTAHOBJIEHHUS. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTBIX OKUCIATEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN 1
paccTaHOBKa B HUX KOA((DUIIMEHTOB METOZIOM 3JIEKTPOHHOTO OajaHca.

DKCNEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAaKOMJIEHUE C 00pa3liaMyd METAJIJIOB U HEMETAJJIOB,

MOJICJIMPOBAHUE CTPOEHUS MOJIEKYJ MpU TOMOIIM PHUCYHKOB, MOJIENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL;

IIPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTENIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKIIMK PA3JIOKEHHUSI, COSTUHEHUS ).

MexnpeaMeTHbIe CBSI3H

Peanuzanuss MeXIpEeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
NOHATUH, TAK ¥ TIOHATHI, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAyKaX.
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OO1ue ecTeCTBEHHO-HAYYHbIE TMOHATHS: ABJIeHUE (TIPOIIecC), HayYHbIN (akKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CUHTE3, KiIaccu(UKaius, NEPUOAUYHOCTD,
HaOII0/ICHUE, SKCTIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIb.

®dusuka: sBIECHUS TPHUPOIBI, (QHUIUUECKUE SBICHHUS, BEIIECTBO, TeEJO,
duznyecKkue BENWYUHBI, CIWHUIBI HW3MEpeHHus, 00BEM, Macca, arperatHbie
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IMPOTOH, HEUTPOH, HOH, MOJEKyJa,
CTPOCHHE Ta30B, KHUAKOCTEH M TBEPAbIX (KPUCTAIMYECKUX) TEJN, IICKTPUUECKUN
3apsij], KOJMYECTBO TETIJIOTHI.

buonorus: 6uocdepa, horocuHTe3, MpolecChl 0OMEHa BEIIECTB.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
MI0JIE3HBIE UCKOIIAeMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOJCTBO, XUMHUUECKHE TEXHOJOTHH, CHIPHE,
KOHCTPYKLMOHHbBIE MaTEpUabI.

9 KIIACC

BemecTBo M XMMHUYECKasI PeaKLMs

[loBTOpeHne u yriyOneHue 3HAaHUN OCHOBHBIX pPa3lelioB Kypca & Kiacca.
Crpoenne aromoB. CBoiiCTBa aTOMOB  XMMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE u KaueCTBEHHbIE XapaKTEePUCTUKU (panuyc,
AIEKTPOOTPULIATEIIBHOCTb, DHEprus MOHU3AIINN). [TocenoBaTenbHOCTD
3aMOJIHEHUST JICKTPOHHBIX OpOUTANIe aTOMOB MalibIX MepuojoB. OcOOEHHOCTH
3aMOJIHEHUSI  DJIEKTPOHHBIX  OopOWTanell  aroMOB  OOJBIIMX  MEPUOJIOB.
Ilepyonnueckass cucremMa XHUMUYECKHMX DJIEMEHTOB B CBETE€ NPEACTABICHUU O
ctpoeHnu aroma. CTEneHb OKHUCIEHUSI W BaJeHTHOCTh. lIpeacrtaBieHune o
MIEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(3JIEKTPOOTPHUIIATEIILHOCTb, OKHUCJIMTETbHO-BOCCTAHOBUTEIIbHBIC CBOIICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUIPOKCHUJIOB) OT CTPOCHHUS aToMa.

Crpoenne BemiecTBa. BemiectBa B TBEpAOM, >KHIKOM M Ta3000pa3HOM
COCTOSIHUM. Buabl XUMHUYECKOW CBSA3U: HOHHAs, KOBAJIEHTHAs (HEMOJISIpHAS,
nojisipHasi); OOMEHHBIM W JOHOPHO-AKIENTOPHBIM MEXaHW3M OOpa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexMoneKysipHble B3auMOJICHCTBUSL (BOJOpOJHAS CBsI3h, CUJIbI BaH-mep-
Baanbca). Tunsl KpUCTALTMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUIM4YeCKas,
MOJIEKYJIIpHAsE — 1 OCOOEHHOCTH UX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKON CBS3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAaHUSI  XUMUYECKUX  PEaKLIHM.
Knaccudukaiys XuMUYECKUX PEAKIUN MO Pa3IMYHBIM TpHU3HAKaM (110 YHCITY |
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COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3(¢eKTy, II0
VU3MEHEHUIO CTENEHEN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, o arperaTHOMY COCTOSIHUIO PEarupyroIIuX BEIECTB).

DJIEMEHThl XUMHUYECKOM TEPMOAMHAMUKH. ODHEPreTHKa XUMHUYECKHUX
peakuuii. TeruoBod 3PpdeKkT XUMHUYECKOM peakuuu. DK30- U SHIOTEPMHUUECKHUE
peakiuu, TEePMOXMMHUYECKUE ypaBHEHHMS. 3akoH l'ecca M €ro CileACTBUA.
Brruncnenust no TEepMOXUMHYECKUM YPABHEHHUSIM.

[IoHATHE O CKOPOCTM XHMHYECKOM PpEAKIWU. 3aKOH JEHCTBYIOIIMX MAaccC.
@akTOophl, BIAUSAIOMIME HA CKOPOCTh XMMHUYECKON pEaKLMU. DHEpPrus aKTUBALUU.
[Tonsitue o katanuze. Gepmentol. UTHrUOUTOPHI.

[ToHsiTHe 06 OOpaTUMBIX U HEOOPATUMBIX XUMUUECKUX peakuusax. [lonstue o
XAMUYECKOM paBHOBecuu, npuHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOTO paBHOBeCHs. PaKTOpbI, BIMSAIOLIME HA COCTOSIHUE XUMHUYECKOIO
paBHOBecus. [IporHo3upoBaHue  BO3MOKHOCTM  IPOTEKAHUS  XUMHUYECKUX
IPEBPAILICHUI B PA3JIMYHBIX YCIOBUSAX HA OCHOBE MPEACTABICHUA 00 M3YUEHHBIX
AIEMEHTAX XUMUYECKOW KNHETUKHU U TEPMOJIMHAMHUKH.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuu. OKucIuTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA XMMHYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCJIEHUs. BaXkHble OKHCIMTENM UM BOCCTAHOBUTENU. [lepmaHraHar kamus
(xapaktepuctuka). CocTaBieHHEe YpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakinii ¢ UCMOIb30BAHUEM METO/A SJIEKTPOHHOTO OajaHca.

DNEeKTpOoIuTHYECKasl Juccouranusl. XUMHYECKUE pEeaKUUd B pPacTBOpax.
Teopuss  SIEKTPONUTUYECKONM  JucconManuu. PacTBopeHne kak  (PU3MKO-
XuMHuYeckuid npouecc. [loHaTre o rugpatax U KpUCTAIIIOTUIpaTaX. DIEKTPOJIUTHI
U HEdNeKTponuThl. KaThoHbl, aHMOHBI. MeXaHu3M JOHCCOLMAlMU BEIIECTB C
pa3NUYHBIM BHUJIOM XUMHUYECKOW CBs3U. CuilbHBIE M cla0ble 3IIEKTPOJIMTHI.
Crenenp qucconyanuy, KOHCTaHTa auccouuanuu. MIOHHOe Npou3BeIEeHUE BOMBI.
Bojaopoaubiii  mokaszatenb. WHAMKATOpPHL. DJIEKTPOJUTHYECKAS AUCCOIMAIUS
KHCJIOT, OCHOBAaHUM U COJICH.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO OOMEeHa.
MonekynsipHble, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHU peakunii. CBoWCTBa
KHUCIIOT, OCHOBAaHHWI W COJiE B CBETE MPEICTaBICHUN OO0 3ICKTPOIUTUYECKOMN
nucconuani. KauecTBeHHbIE pEaKIIMU HA VOHBL.

I'moponus comeit. MoHHBIE ypaBHEHUs TUAPOJIM3a COJICH. XapakTep Cpelbl B
BOJHBIX PACTBOPAax COJIEH.

OKCHEPUMEHTAIBHOE HW3YYEHHE BEUIECTB M SIBICHHUI: O3HAKOMJIEHHE C
MOJIEIIAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METALUIOB U
HeMeTasuioB (TpaduTa u ammMasa), CII0KHBIX BEIIECTB (XJIOpHIa HATPHS);
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MCCIIEIOBAaHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peaKkiiu OT BO3IEUCTBUS
pa3anyuHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPHUPYIONTHE 00PAaTUMOCTh XUMHIECKUX PEAKITHIA;

UCCIIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IPOIECCAa AUCCOLUALAU
KHUCJIOT, IIIEJ0YEH U COJICH;

MPOBEJICHUE ONBITOB, WLUIIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEAKIUMA
MOHHOTO 0OMeHa (00pa3oBaHue OCaIKa, BBIICICHUE Ta3a, 00pa30BaHUE BOJIbI);

NpUMEHEHUE UHANKATOPOB (JIakMyca, METHJIOpaHka U (eHon(pTanenHa) s
OMpEICIICHNS XapaKTepa Cpelibl B paCTBOPax KHUCIOT, OCHOBAHUN U COJIEH;

MPOBEJCHUE  OIBITOB, WUIIOCTPUPYIOIIUX  MOPHUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (TOpeHHEe, PeaKIuU Pa3JIOKEHUS, COCTUHECHMUS);

pacrio3HaBaHME HEOPTraHWYECKUX BEIIECTB C TIOMOIIBI0 KadeCTBEHHBIX
peaKuuii Ha UOHBI;

pELlIEHHE SKCIHEPUMEHTAIBHBIX 3a7ady 1o Temam: «OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE peakuun», «l'mapomns conen», «IIEKTPOIUTHUYECKAS
JTACCOLUALIHS.

HemeTasnibl 4 MX coeIMHEHU S

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUUYECKUX DJJIEMEHTOB, MPOCTBIX BEIIECTB, auIOTponus. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMeTauioB. CpaBHUTENIbHAS XapaKTepUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MNpUMEpe  XJopa
(B3auMoOI€MCTBHE C  METajylaMHM, HEMeTallJlaMH, BOJOM,  IIEJI0YaMH).
XmopoBonopon. CoissHas  KHCJIOTa, XHMHUYECKHE CBOMCTBA, IIOJYYEHHE,
npuMeHenue. JlelictBue xjopa M XJIOPOBOJOPOJA HA OPraHu3M YeJIOBEKa.
Baxueiimme xnopuasl ©W  HX  HaxoxiaeHue B npupone. Ilonstne o
KHCJIOPOACOIEPKAIIUX KUCIOTaX XJI0pA U UX COJISIX.

VVIA-rpynnel. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€pHbIE CTENEeHU
okucneHnus. CTpoeHue u Pu3nuecKkrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIa U
cepbl. AJUTOTPOITHBIE MOIU(DHUKAIMKA KHCIOPOJa U CEpbl. XUMUYECKUE CBOWCTBA
cepbl (B3aUMOJCUCTBUE C HEMETAUIaMH, MeETaJUIaMU, KOHIIECHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBOJOpOA, CTpoeHUEe, (U3HYECKUE WU
XUMUYECKHUE CBOMCTBA (KHUCJIOTHBIE M BOCCTAHOBUTENbHBbIE CBOWCTBA). OKCHUABI
Cepbl KaK MpPEACTaBUTENM KUCIOTHBIX OKCHAOB. CepHHUCTasl KUCIIOTa U €€ COJIU.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOWCTBa (0Omme Kak
MpEACTaBUTENS Kiacca KUCHoT u crnenududeckue). Comu CEepHON KHUCIOTHI.
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XUMUYECKUE peaklny, JIeXkKalllie B OCHOBE MPOMBIIIIEHHOTO CIOCcO0a MOIy4eHus
CepHOM KUCHOTHI. [IpencraBieHns 0 XMMUYECKOM MPOU3BOJICTBE U CBA3AHHBIX C
HuUM mpodeccusax. [Ipumenenne cepHoll KUCIOTHI H cynabdpaToB. KauecTBeHHBIE
peakuuu Ha cyiabpuT-, cynbGua- U cyiabdar-annoHbsl. HaxoxiaeHue cepwsl U ee
COCIMHEHU B TpHUpOjAE. XHUMHUYECKOE 3arpsi3HEHHE OKpPYXKalolehd Cpelibl
COEJIMHEHUSAMH Ccepbl (KHUCIOTHBIE JOXKIH, 3arpsi3HEHHE BO31yXa), CIIOCOOBI €ro
IPEeIOTBPAIICHHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIEC CTEIIEHU OKUCIICHUSI.

A30T, pacrpocTpaHeHHe B MpUpoAe, (pU3MUecKre U XUMUYECKHE CBOWCTBA
(B3aMMOJENCTBUE C METaJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHAK, €ro (HU3UUECKME M XUMHUYECKHME CBOWMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOWCTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U MOJYyYEHHE B
Ja0opatopud W NPOMBILUIEHHOCTH. HOH aMMOHMS, JOHOPHO-aKLENTOPHBIH
MexaHu3M ero obOpazoBaHud. Conu aMMOHUA, MX (U3UYECKHE U XHUMHYECKUE
CBOMCTBa (pa3jOKEHHE U B3aUMOJECHCTBUE CO IIeJIoYaMHu), IPUMEHECHUE.
KauecTBeHHas peakuusi Ha MOHBI amMmoHus. Oxcuael azorta (I, I, III, IV, V).
A3zotuctas kuciaora. A30THast KUCJIOTa, €€ MoJIy4eHue, (PU3nUecKue U XUMHUYECKHe
CBOiicTBa (0OIIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U crhenudpuyecKue),
npuMeHeHue. XHUMHUYECKHE PEaKlMM, JIeKAIIUe B OCHOBE MOJIYYEHHS! a30THOM
KHCJIOTHI B IPOMBIIUIEHHOCTH. HuTpaTthl 1 HUTpUTHL. KauecTBEHHbIE peakuu Ha
HUTpaT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsi3HEHHE OKpYXKaroleh cpeasbl
COCMHEHMSIMM a30Ta (KUCJIOTHBIE JAOXKIW, 3arps3HEHUWE BO3/yXa, IOYBBI U
BOJIOEMOB).

®ocdop, amnorponHbie wmonupukauuum (ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckre U XMMUYECKUE CBOMCTBA (B3aUMOJICUCTBUE C MeETajlaMH,
KHCIJIOPOJOM, raJJOr€HaMHt, KOHLIEHTPUPOBAHHBIMH a30THOW M CEPHOM KUCJIOTaMU).
Oxcuaer ochopa (III, V), dochopnas kuciora, GU3NYSCKHE M XUMHUYCCKHUE
cBoiicTBa, nosyuenue. KauecrBennas peakuus Ha (ocdar-uonsl. [IpeacraBnenus
o ramoreauaax pocdopa (II1, V).

[lonsiTue 0  MHHEpanbHbIX  yAOOpeHHsiX. A30THblE, (GochOopHEbIE,
KOMIUIEKCHbIE ynoOpeHus. XHUMHUYECKOEe 3arps3HEHHE OKpYXaromel cpeabl
COeIMHEeHUSIMU a30Ta u pocdopa.

O6mast xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIEC CTEIIEHNU OKUCIICHUSI.

VYrnepon, annorpomnnsie Mogudukanuu (rpadut, anMas, QysuiepeH, rpades,
HAaHOTPYOKH), (U3MYECKUE M XHUMHUYECKHME CBOMCTBA TMPOCTHIX BELIECTB
(B3aMMOJENCTBYE C METANIAMH, HEMETAUIaMH, KOHLIEHTPUPOBAHHBIMU a30THOM U
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cepHoil kucnoramu). [lonstue 06 aacopOuuu. Kpyrosopot yriaepoaa B mpupo/e.
Oxcuppl yriepoaa, ux Gu3nueckue U XMMUYECKHUEe CBOMCTBA, NCHCTBUE HA KUBBIC
OpraHu3Mbl, MMOJIYYEHUE U MPUMEHEHUE. DKOJIOTHYEeCKUEe MpoodiieMbl aTMochepsl,
cBs3aHHble ¢ okcuaoM yriepona (IV). Vroaphas kucinota u ee coiM, HX
bu3nueckue U XMMUYECKHE CBOICTBA, MOJy4yeHHWE U npuMeHeHue. KapOoHarsl,
TUAPOKApOOHATHI, MX cBoWcTBa. KauyecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHavasIbHBIE MTOHATUS 00 OPraHUYECKUX BEIIECTBaX KAK O COCIMHEHUSIX
yriaepoja: yriieBoAOpoasl (MeTaH, 3TaH, THIEH, aleTHJICH), 3TaHOJI, TJIMLEPHH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKU YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHl UX MEPEPAOOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJOrMUECKH Ba)KHBIX OPraHMYECKHX BEIIECTBAaX — JKHpax, Oeikax,
yriIeBoJgax — W WX pPOJM B JKU3HM 4YeJOoBeKa. EQMHCTBO OpraHM4ecKux u
HEOPTraHUYECKUX COEIMHEHUN.

KpeMHuuii, ero ¢usmyeckne U XMMHYECKUE CBOWCTBA (B3aMMOJEHCTBUE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEpOAOM, raJloreHaMu), MOJy4YeHUEe U MPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CWJIMKATHL: (pU3MUEecCKHe M XUMHUYECKHE CBOWCTBA, MOJY4YEHHE M NPUMEHEHUE B
ObITY M MPOMBIILJIEHHOCTH. BajkHeWIlne CTpOUTENbHbIE MaTepUalibl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, *keje300eToH. [Ipobiembl 6€30macHOr0 MCHOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

bop. OcobGennoctu ctpoenus aroma. OO6Imue npeacTaBieHus 0 GU3UIECKUX
Y XMMHYECKUX CBOMCTBaxX. bopHas kuciora.

DKCNEePUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHUE ¢ 00pa3aMy MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

IPOBEJCHUE OMBITOB, OTPAXKAIOLIMX (U3HUECKHE U XUMHUYECKHE CBOWMCTBA
raJIOT€HOB U UX COEIMHEHUI;

W3YYEHUE CBOMCTB COJISTHOWU KUCJIOTHI;

MIPOBE/ICHHE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPUA-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JI0ICHUE MPU3HAKOB UX MPOTEKAHNUS;

O3HAKOMJIEHHUE C 00pa3liaMy Cephbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOMOJieHue  mpolecca  OOyrfiMBaHUs — caxapa  HOJ  JCWCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBlIEHHON CEPHOM KUCIOTHI;

pOBEJCHNE KAuyeCTBEHHBIX peakiuil Ha cynbdum-, cynbQur- u cyiabdart-
MOHBI ¥ HaOJIIOICHNE IPU3HAKOB UX MPOTEKAHUS;
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O3HAaKOMJIEHHE C (PU3WYECKUMH CBOMCTBaAaMHU a3oTa, (Gochopa u HX
COEIMHEHUM, 00pa3amMu a30THBIX U POCPOPHBIX YIOOPECHHI;

NOJIy4eHHE, COOMpaHue, paclio3HABAaHUE W HU3YYCHHE CBOWCTB aMMHAaKa,
M3YUYEHHE CBOMCTB COJEH aMMOHHS;

MIPOBEJCHNE KAUYECTBEHHBIX PEAKIMi HAa MOH aMMOHUS, HUTPUT-, HUTPAT- U
docdar-noHbI U U3yUECHUE MPU3HAKOB UX MPOTECKAHMUS,

W3Y4YEHHE B3aUMOJCHCTBUS KOHIIEHTPUPOBAHHOM a30THOW KUCIIOTBI C MEBIO,
CBOMCTB (hoCHOPHOM KUCIIOTHI U €€ COJIeH;

O3HAKOMJICHUE C MOJIETISIMA KPUCTAJUTMYECKUX PEHIeTOK ajamasa, rpadura u
¢dyniepeHa, ¢ IpoLeccoM aJcoOpOLUU PaCTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM
yIJIEM U yCTPONUCTBOM IPOTUBOras3a;

MOJIyYeHHE, COOMpaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

MPOBE/ICHHE KAuye€CTBEHHBIX pEaKIui Ha KapOOHAT- M CUJIMKAT-UOHBI U
U3y4YeHUE NPU3HAKOB UX IPOTEKAHMUS;

U3Y4YeHUE B3aMMHBIX IPEBPAILEHUN KApOOHATOB U THAPOKAPOOHATOB;

O3HAKOMJIEHHWE ¢ oOOpa3laMHd NPHUPOJHBIX KapOOHATOB M CHUIIMKATOB, C
MPOAYKIMUEN CUIIMKATHON TPOMBILIJIEHHOCTH;

pELIeHNE SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «Ba)kHelme HeMeTaluIbl U UX
COETUHEHUS.

MeTtasiibl U MX COeAUHEHUS

O6mue cBoiictBa MetawioB. OOmas XapakTEpUCTUKA XMUMHYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM HX IMOJOKEHHU B Ilepuonnueckoi cucrteme
xuMuueckux annemeHToB J1. 1. MenneneeBa u ctpoeHust atroMoB. Metaiuisl A- u b-
rpynn. CTpoeHHe MpOCTBIX BEUIECTB — METANIOB. MeTamnuyeckas CBS3b U
MeTaJuInyecKasi KpucTajuinueckas penieTka (IpUuMUTUBHASL KyOndeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOudeckas, rpaHelEHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas IUIOTHOYNAKOBaHHas). 3aBUCUMOCTh (DU3MYECKHUX CBOWCTB
METAJJIOB OT CTPOEHUS KPHUCTAJUIOB. OJIEKTPOXMMHUUYECKUW pAN HANPSHKEHUN
MeTaiioB. OOIIMe XUMHUECKHE CBOMCTBA MeTauioB. O01ue crnocoObl MOJTy4eHUs
METaJIOB, METAILTYPrusl. DIEKTPOIU3 pacIljlaBOB U PACTBOPOB COJIEH KaK OJUH U3
cioco0oB TmoJyyueHusi MeTawioB. [loHATHE O KOPpPO3MHM METauIOB, OCHOBHBIE
cocoObl 3auThl UX OT Koppo3uu. CruiaBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a). [IpymeHeHne MeTallIOB U CIUIABOB B OBITY W MMPOMBIIIUICHHOCTH.

Memannwt A-2pynn

[lenounsie meTamnpl: nonoxeHue B [lepuoanyeckon cUCTEME XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMHUYECKUE CBOWCTBA (HAa MPUMEpPE HATPUsI U Kajus), MOITyYEHHE.

16



Oxcuapl U TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAJJIIOB U UX
coeMHeHU. buonornyeckas pojb HaTpUs U Kaausl.

[[lenoyHo3emenbpHblE METAUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumMudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanpuus. BaxHeliue coelMHEHUs KaJlbLUs U MarHus (OKCHJI, THAPOKCHI,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJBI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopoT kaibliysi B IPUPOJIE.

AJtoMUHUN: TIo10)keHue B [leproindeckoi cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE aTtoma, HaxoxiacHue B mpupojae. dusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUIPOKCU]IA
anmtoMuHus. [I[puMeHeHue aTlOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmiast xapakTepuUCTHKa MeTa/uioB b-rpynm (MOOOYHBIX  MOATPYMMH):
nonoxxkenne B llepuomnueckor cucreme Xumuyeckux odnmemeHtoB [l .
MeHnneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. fIBJIEHUE «IPOBaJIay AIEKTPOHA Ha
pUMepe CTPOEHHUSI aTOMOB Xpoma, Meid, cepeOpa. BajgeHTHBIE COCTOSTHUSI aTOMOB
d-37IeMEHTOB, CTENEHU OKMUCJICHHUS AaTOMOB B COCJAMHCHMSX. 3aBUCUMOCTD
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIAPOKCHIOB META/UIOB OT 3HAYCHUS
CTEIIEHU OKUCIJICHHS DJIEMEHTa B COCIMHEHHM (Ha TpUMEpPEe COCIMHEHUN Xpoma).
[TepBoHauanbHBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menp u cepebpo: CTpOoeHHE aTOMOB, CTEIEHU OKucieHus. OOmmue KpaTKue
npeACTaBIeHUs] O (GU3UYCCKMX W XHUMHYECKHMX CBOMCTBAX IPOCTHIX BEIICCTB
(B3amMOCHCTBHE ¢ KHCIOTAMH-OKHUCIUTEIAMH), 00 UX OKCHAAX, THAPOKCHUAAX U
coJisix, ux mpuMeHeHuu. [IpencrapieHuss 00 aMMUaYHBIX KOMIUIEKCAaxX cepedpa u
Menu. KauecTBeHHbIC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHHE aToMa, CTEIICHh OKHUCIISHUS. XapaKTepHUCTUKA (PU3NISCKUX H
XUMHUYECKUX CBOMCTB, MPUMEHEHNE, aM(pOTEpHBIC CBOMCTBA OKCH/IA M THIPOKCH/IA.
KadecTBeHHbBIC peaKIuu Ha KaTHOHBI IIMHKA.

JKeneso: crpoenue aroma, creneHu okucieHus. Haxoxnenue B mpupone.
dusnyecKkue U XUMHUYECKUE CBOMCTBA JKeJie3a, MpUMeHeHne. bruonornueckas posib
xeneza. Oxcuapl, ruapokcuansl u conu keneza (II) u xeneza (III), ux cocras,
CBOMCTBa M TonyuyeHHe. KauecTBEHHbIE peaklMM Ha KAaTHOHBI kene3a (2+) u
xkenesa (3+). UyryH u cralib — CIUIaBbl Kejesza. [[pou3BoACTBO UyryHa U CTalIH.
DKoJornyeckue mpo0IeMbl, CBSI3aHHBIC ¢ METALTYPTUYECKUMHU MMPOU3BOJICTBAMH.

DKCIepUMEHTAIbHOE U3YY€HUE BEILIECTB U SIBJICHUIA:

O3HAKOMJIEHHWE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3HYECKUMHU
CBOMCTBaAMU;
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MOJEIUPOBAHNE METALINYECKOU KPUCTATUINYECKON PELIETKY;

W3YYEHHE B3aMMOJECHCTBUS METAUIOB C BOJOHM, C pPAaCTBOPAMHU COJIEH H
KHCJIOT, UCCJIE0OBAHHUE MPOLIECCOB 3IIEKTPOiM3a pacTBOpoB xsopuaa meau (1I) m
noauaa Kaius, KOppO3UH METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KaJlbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucnoramu;

U3y4eHHE CBOMCTB KapOOHATOB M THAPOKapOOHATOB KaJbIHUs, )KECTKON BOJIBI,

W3YYEHHE NPOLIECCOB IMOJIYYECHHUS TUAPOKCUIOB JKeJe3a, UX XUMHUYECKHUX
CBOMCTB,;

U3y4EHUE MTPU3HAKOB IPOTEKAHUS KaUECTBEHHBIX PEaKIIUi HAa HOHBI (MarHus,
KaJIbIIUS, aJIFOMUHUS, [IUHKA, kKene3a (2+) u xenesa (3+), meau (2+);

HaOJIIOICHUE M OMMCAHWE OKpalllMBaHUs IJIaMEHU MOHAMU HATpHs, Kalusi U
KIS,

uccieqoBaHie aM(pOTEPHBIX CBOMCTB TMAPOKCUIA ATIOMUHUS, TMAPOKCHUAA
xpoMma (IIT) u rugpokcuaa HUHKA;

pelIeHne dKCIEPUMEHTAIBHBIX 33/1a4d M0 TeMe «BakHeWlne MeTauibl U UX
COCTUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecrBa 1 Marepuansl B ITOBCEAHEBHOM JXKM3HHM 4YeJIOBEKa. BakHeuiuune
BEILECTBA U MaTepualibl, 00JacTH MX NMPUMEHEHHs. be3onacHoe MCIoIb30BaHUE
BEILIECTB M XMMUYECKHX peakuuii B ObITy. IlepBas momolub npu XUMHUYECKHX
0KOTaxX U OTPABJIICHUSIX.

HoBeie MaTepransl 1 TEXHOJIOTHUU. [[pUHINIIBI «3€TIEHOU XUMUN.

OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XHMHS H 3/10pOBbE. 3HAUYCHHE
U3Y4aeMbIX XUMHYECKUX 3JIEMEHTOB M MX COCAMHEHHMH NIl (yHKUIMOHUPOBAHMS
opraHu3ma yenoeka. [loHsTure o 310poBoM 00pase KU3HHU.

XUMHYECKOE 3arpsA3HEHHE OKPYKaIOIen cpeibl. DKOJIOTHYECKHE MTPOOIIEMBI,
CBS3aHHBIC C COCIMHEHUSAMH YIJIEPOJa, a30Ta, CEPBI, TSHKEIbIX MeTaiuloB. [IoHsTHE
o ITJIK. Ponp Xx¥MuM B pelieHnr 3KOJIOTHYECKUX TPOOIIEM.

OKCIIEpUMEHTAIBHOE M3YYEHUE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C
oOpa3liaMu MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHbIE MaTepHalbl),
ONpPENEIICHNE KHUCIOTHOCTM IPUPOAHBIX BOJA, MOJEIHMPOBAHHME IIpolecca
00pa30BaHMsI KUCIIOTHOTO A0XK/Is, M3YUEHHUE €ro BO3JCHCTBYS Ha MaTEepUaJIbL.

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

[Tepunonnueckuit 3akoH U [lepuoanueckasi cucteMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEJCTABIECHUN O CTPOEHUS aToMa. 3AKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB U UX COCIMHEHUN B IIEPUOJAX U TPYIIIAX.
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CtpoeHre BemecTBa B TBEPOM, KUIKOM U Ta3000pa3HOM COCTOSIHUH. BHIIbI
XUMHUYECKON CBSA3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAIIIUMYECKOU
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccupukanyss XUMHUECKHX pEaKIUi 10 Ppa3IMYHbIM  IpU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IIPEBpAIICHUA B
pPa3JIMUHBIX YCJIOBHUSIX Ha OCHOBE MPEJCTABICHUN XUMUYECKOM KUHETUKU U
TEPMOJMHAMUKH.

XUMHUUYECKHE Peakiuu B pacTBopax. ['maponns cosieil. Peakuuum OKuCIeHUs -
BOCCTAHOBJICHUSA. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHHMHW M COJCH B CBeTe MpPEACTaBICHUNA 00
ANEKTPOJIMTUYECKOM  JUCCOIMALIMM W OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesrcnpeomemnbnie ceasu

Peanuzanuss MeXNpeIMETHBIX CBA3€M MPU M3YYEHHM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUN, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE TIOHSTHS: ABJICHHE (MPOLECC), HAYYHBIHN (DaKT,
TUIIOTE3a, TEOPHsS, 3aKOH, aHaju3, CHHTE3, KiIacCH(HKAIMs, NEPHOJIUYHOCTD,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJECINb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIBI U3MEpPEHUs,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJICKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) TeI,
KpUCTaJUIMYecKas pelieTka, AJIEKTPOH, SApO aToMa, MNPOTOH, HEWTPOH, HOH,
HYKJIU/I, ©30TOTbI, KBAHTHI, PaJIMOAKTUBHOCTD, aib(a-, 0eTa- U raMMa-u3ayueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOJYIPOBOIHUKHU, TUIJICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioKeHHe OeI0TO CBETa B CIIEKT.

buomorus: sxocucrema, ouocdepa, GoToCHHTE3, MPOIIECCH 0OMEHA BEIIECTB,
MUHEpPAJIbHBbIC  yIOOPEHUs, MHUKPOIJIEMEHTHI, MAaKpPOJIEMEHThI, THUTATEIIbHbIC
BEIIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHHU, TEXHOJIOTUHU 3JIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.
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TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI IO XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETo
o0Opa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHUS XMMUU B EIUHCTBE y4eOHOU H
BOCITUTATEIBHON AESITEIBHOCTH 00pa30BaTENbHOM OpraHU3alud B COOTBETCTBUH C
TPaJAULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMA M JTyXOBHO-HPAaBCTBEHHBIMH
LIEHHOCTSAMHU, NPUHATHIMM B OOILIECTBE MpaBUJIaMHU M HOPMaMU HOBEACHUS U
CHOCOOCTBYIOT MpOLECCaM CAaMOIIO3HAHUS, CAMOPA3BUTUS M COLMAIM3ALIU
o0yyJarommxcs.

JIM4HOCTHBIE  pE3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LICHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMOTHYECKOTr0 BOCIIMTAHMSA

MPOSIBJICHHE LIEHHOCTHOIO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, NMOHUMAHUE 3HAYEHUS XUMUYECKOU
HAyKH M TEXHOJIOTUU B )KM3HU COBPEMEHHOI'O OOILIECTBA, B Pa3BUTHH SKOHOMHKHU
Poccuu u cBoero peruosa;

2) rpamaaHCKOro BOCIIUTAHUSA:

NPEACTAaBICHUE O COLMAJIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, IPOSIBJIEHUE KOMMYHUKATHBHOM KYyJIBTYphl B
pa3zHO0Opa3HON COBMECTHOM JIeITEIbHOCTH;

CTpeMJICHHE K B3aHMMOIOHMMAaHHUIO U B3aUMOIIOMOIIM B IpoLecce y4eOHol u
BHEY4YEOHOM JEeSATEIbHOCTH;

TOTOBHOCTh OLIEHHMBAaTh CBOE MOBEICHHME U TMOCTYNKHA CBOMX TOBApHILEH C
NO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS IOCIEACTBUI
IIOCTYIIKOB;

3) popmupoBaHUS HEHHOCTH HAYYHOTI' O NIO3HAHUA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEAKIIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKU U HEOOXOAMMBIE IS
NOHUMAaHUS CYIIIHOCTU HAyYHON KapTUHBI MHUPA;

OCO3HAHME IIEHHOCTH HAYYHOIO MO3HAHUS ISl Pa3BUTHS Ka)JOrO YEJIOBEKA
U IIPOU3BOJUTENIBHBIX CHUJI OOLIECTBA B LIEJIOM, POJIM U MECTAa HAYKU «XUMUSA» B
CUCTEME HAy4HBIX IPEACTABICHUM O 3aKOHOMEPHOCTSX Ppa3BUTUSA NPUPOJBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPENOM;

20



MO3HABaTENIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpA30BaHHIO, K MCCIIEI0BATEIbCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBlICHUS W YPOBHS JaJIbHEHIIETro
oOyueHus;

4) BOCIUTAHUA KYJbTYPbI 3/10POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUN W
HETIPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TMpaBui O€30MacHOCTH TpH  OOpalieHud C
XUMHUYECKUMH BEIIECTBAMHU B YU€OHBIX M )KM3HCHHBIX CUTYaIUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMUpOBaHUE I[EHHOCTHOI'O OTHOIICHUS K TPYIOBOH JIESITEIBHOCTH Kak
€CTEeCTBEHHOM MOTPEOHOCTH YeIOBEKa M K MCCISA0BATEILCKON IESITEILHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIICCTBE;

pa3BUTHE MHTEpeca K mpodeccusiM, CBS3aHHBIM C XHMHEH, B TOM YHUCIE K
npodeccusiM HaydHOU cepbl, 0CO3HaHKE BO3ZMOKHOCTH CaMOpealn3allii B 3TOU
cdepe;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

0CO3HaHHE HEOOXOMMOCTH OTHOIIICHHS K MPUPOC KaK UCTOYHUKY KU3HU Ha
3emMJie, OCHOBE €€ CYLIECTBOBAHUS,

MOBBLIIIIEHUE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJJAHUPOBAHUST TIOCTYIIKOB M OIIGHKM MX BO3MOKHBIX TIOCICACTBUN  JJIA
OKpY)KaroIlel Cpelbl; OCO3HaHWE TIJI00aJIbHOTO XapakTepa HSKOJIOTHYSCKHUX
npobjieM W IMyTeld WX PEIICHHS; CIIOCOOHOCTh NMPUMEHSTh 3HAHMS, IMOJydaeMbIe
MpU U3YYCHUU XUMHH, JJIsI PEIICHUs 3aJlad, CBS3aHHBIX C OKPYXAIOIIeH cpesoi;
AKTUBHOE HENPUATUE JCUCTBHM, IPUHOCAIIMX BPEN OKPYXKAIOLIEH CpEAE;
OCO3HAHHME CBOEH POJIM KaK TpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSIX B3aUMOCBSI3H
IIPUPOJHOM, TEXHOJIOTUYECKOM M COLUUAIBHOM Cpell; TOTOBHOCTh K YYacTHIO B
MPAKTUYECKOHN JEATETbHOCTH SKOJOTUUECKON HAIIPABICHHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE Pe3yJbTaThl O0yYaIOIIUXCs, OCBOMBIIMX IPOTPaMMy IO
XHMHH OCHOBHOT'O 00IIIero oOpa3oBaHus, BKIIOYAIOT:

YCBOCHUE MEXKIUCIUILUTMHAPHBIX (MEXMPEIMETHBIX) TTOHITHHI, OTPAsKAFOIIINX
MaTepHabHOE €IWHCTBO MHpa W IMPOIECC TO3HAHUsA (BEIIECTBO, CBOKMCTBO,
DHEPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THIIOTE3a, 3aKOH, TCOPHS,
HaOJIOICHNE, U3MEPEHHE, UCCIIEAOBAaHNE, SKCIIEPUMEHT U IPYTHE);
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OBJIAJICHUC YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I I[CﬁCTBHHMH (HOBHaBaTeHBHBIMI/I,

KOMMYHUKATUBHBIMHM,  PEryJISTUBHBIMHU),  BaXXHBIMH  JUII  TOBBILIEHUSA
3¢ (HEKTUBHOCTH OCBOEHHUS COJEpKaHUS Y4eOHOro mpeamera, (GopMHUpPOBaHUS
KOMIETEHIIMH, a  TakkKe  IPOEKTHO-UCCIEIOBATEIbCKON  JESITEIbHOCTH

0Oy4JaronMxcs B Kypce XuMuu;
CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHHOM M COIUATIBLHOM
MTPAKTHUKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eliCTBUS

ba3oBble JJornyeckue 1eMCTBUA:

YMEHHUSI HCIIOJB30BaTh MPHUEMBbI JIOTHYECKOTO MBIIIJICHUS IIPH OCBOCHUH
3HAHHWK: PACKPHIBATh CMBICT XUMHUYECKUX TMOHITHHA (BBIACIATh UX CYIICCTBCHHBIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMU MOHATHUSMH); aHAJTU3UPOBATH,
CpaBHHUBaTh, 00001IaTh, BBHIOMpPATh OCHOBaHUA IS KIacCUMUKAIUU U
CHUCTEMATH3allMM XUMHYECKUX BEIIECTB M XUMHYECKUX PEaKIIMil; yCTaHaBIWBAaTh
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJOTHH);
npeayiaraTh KpUTEPUH W BBISBISITH OOIIME 3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B
M3y4aeMbIX MPOIECCaX M SBJICHUSAX; MPOBOJIUTH BHIBOILI M 3aKIIOUCHUS;, YMCHUS
MPUMCHSTh B TIPOIIECCE MO3HAHUS TOHATHS (MPEIMETHBIC W MeETalpeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJECIH, UCIIOB3yeMbIC B XMMHUH, TIPEOOPA30BHIBATH
MOJICITbHBIE MPEACTABICHUS — XUMUYSCKHUHN 3HAK (CHMBOJI DJIEMEHTA), XUMHUYECKas
dbopmylla U ypaBHEHHE XMMHUYCCKOW PEAKIIUU — MPH PEIICHUH YYeOHBIX 3a7ad; C
Y4€TOM OTHX MOJICIbHBIX TMPEJCTABICHUN  XapaKTepU30BaTh H3ydaeMbIe
XUMHUYECKHE BEIIECTBA M XMMUUICCKHUE PEAKITUH.

ba3oBble wucciaegoBareJibCckue AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelIEeCTB M SIBJICHUM):

YMEHUSI TPUMEHSATH METOJIbl HAyYHOTO TO3HAHWS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIBHON U
MIPOCKTHO-HUCCIIEA0BATEIIHCKOM ISATSTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABJIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSTEIILHO CTAaBUTh BOTIPOCHI; aHATU3UPOBAThH (DAKTHI, BBISBIIATH
u QopMynmupoBaTh MpodiieMy, ONMPENeNsTh IMeNb W 3aJadd, COOTBETCTBYIOIIUE
pEIICHHIO TPOOJIEMBI; TTPEAJIAraTh OMUCATEILHYIO U OOBSICHUTEIIbHYIO THIIOTE3Y
U OCYIIECTBJISITh €€ MPOBEPKY; YMEHHS MPOBOJIUTH HM3MEPEHUS] HEOOXOJIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJEIUPOBAHUE, HAOIIOMCHUS M OKCIIEPUMEHTHI
(peampHBIE W MBICICHHBIE), CAMOCTOSITEIHHO TPOTHO3UPOBATH PE3yJIbTATHI,
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dbopmynrpoBaTh 0000IIEHNUS W BBIBOJABI MO PE3yJIbTaTaM MPOBEIACHHOTO OIIBITA,
UCCJIEIOBAHUSI, COCTABJIATh OTUET O MPOJIEIAHHON padoTe;
Pabora ¢ nndopmanmeii:

YMEHHsI OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpMALUU (HAy4HO-
HOIYJISIpHAsl JUTepaTypa XUMHMUYECKOTO COJEp)KaHHUs, CIPAaBOYHBIE IOCOOUS,
pecypcsl MHTepHEeTa); aHaMM3UpOBaTh HHPOPMAIUIO M KPUTUIECKU OICHUBATH €€
JIOCTOBEPHOCTh M HENPOTUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
UHPOpPMAIIMIO, 3HAYUMYIO JJIs pEIICHUs y4eOHOW 3a7auu; yMEHUs NPUMEHSTh
pa3auuHble METOAbl M (OpPMYyIUpPOBaTH 3alpochl IMpPU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM Ul BBINOJIHEHMs] y4eOHBIX 3a/lad; HCIOJIb30BATh
WH()OPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jMYHbIE IMOMCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (OPMY NPEACTABICHHUS
uHpopMaluu (CXeMbl, rpauKu, AUarpaMMbl, TaOIMIBI, PUCYHKH U JpyTue
(GopMbI); YMEHHS HCHOJIb30BaTh HAYUYHBIN SI3bIK B Kau€CTBE CPEICTBA PalbOTHI C
XUMUYECKOM uH(pOpMalMel; NPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CpEJCTBA
HaIJISTHOCTH.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

1) ymenus oOieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIINH):

MIPEACTABIIATh TOJYYCHHBIC PE3YyIbTaThl MO3HABATEIBLHOW ACSITCIIBHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3YJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO OSKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHON MJIM MPAKTUYECKON pabOThI, yueOHOTO MPOEKTA); B XOJe Juajiora u
(W) TUCKYCCHU 3a71aBaTh BOIPOCHI IO 00CYK/1aeMOi TeMe M BBICKA3bIBaTh HJIEH,
(bOopMyIMPOBaTh CBOW IMPEIONKEHUS OTHOCUTEIHHO BBITIOJHEHUS TPEII0KCHHON
3a/1au.

2) ymeHus y4eOHOTO COTPYIHHYECTBA (TPyIIOBasi KOMMYHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opMax pabOTHI: IUIAHUPOBATH OPTaHU3AIMIO
COBMECTHOM pabOThl, ONpPENeNsiTh CBOIO pPOJb, PACHPEAeNATh 3aJayd MEXIy
YJICHAMH TPYNIBI, BBIIOJHATh CBOIO YacThb pPaOOThI, KOOPAMHUPOBATH CBOU
JNEUCTBUS C JACUCTBUSMU JPYTUX WICHOB KOMAaHbI, OMPEACNATh KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBIMOJHEHHON pabOTHI; peliaTh BO3HUKAIONIUE MPOOJIEMBbl Ha
OCHOBE yudeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TMO3WIIMI, ydacTBOBaTh B
oOCyXJleHUH, OOMEHE MHEHHUSMH, «MO3TOBOM IITYpME» U JAPYyTrux ¢opmax
B3aUMOJECHUCTBUA.
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PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

OBnaZieHWE YHUBEPCAJIbHBIMU YYEOHBIMH PETrYJISTUBHBIMU JEHCTBUAMHU
BKJIFOYAET Pa3BUTHE CaMOOPraHU3aLMH, CAMOKOHTPOJS, CAMOKOPPEKUUHU, B TOM
qucle:

YMEHUSI pellaTh y4eOHbIE U MCCIENOBATEIbCKHE 3aJaud: CaMOCTOSITEIHHO
BBIOMpaTh cHocO0 pelieHus] yueOHOM 3a/iaur (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUER), TUIAHUPOBATH CBOIO pa0dOTy MpHU PEIICHUH Yy4eOHON WITH
UCCIENOBATENBCKOW  3aJa4yM; HAa  OCHOBE  IIOJYYEHHBIX  PE3YyJbTaTOB
(dopMynupoBaTh 0000IIEHHS U BBIBOJBI, IPOTHO3UPOBATH BO3MOKHOE DPA3BUTHE
IPOLIECCOB; aHAJIU3UPOBATH PE3YJbTAThl: COOTHOCUTH CBOMU JIEUCTBHUS C
IUIAHUPYEMBIMU  PE3YJIbTaTaMH, OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH;
KOPPEKTUPOBATH CBOKO JIESITEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pE3yJAbTaThl OCBOCHUSI MPOTPAMMbl MO XUMHU OCHOBHOIO
oO1iero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee CoJepkKaTeabHOe
AP0 C TMPEAMETHBIMH pe3yjbTaTaMu 0a30BOTO YpPOBHSI, COTJIACOBAHBI MEXKIY
co00#, YTO TO3BOJISIET PEAJM30BBIBATH YIAyOJEHHOE H3y4YeHHWE KaK B paMKax
OTHEJIbHBIX KJIACCOB, TaK M B paMKax peajlu3aluyd HWHJIWBUAYAJIbHBIX
00pa3oBaTEIbHBIX TPACKTOPUM, B TOM YHUCIIE MCIOJIb3Ysl CETEBOE B3aUMOICHCTBUE
opranuzauud. Ilo 3aBepiieHHH peann3aluu NPOrpaMMbl YriayOJIE€HHOTO YPOBHS
oOy4aromnifecs CMOTYT JieTajJbHEee OCBOWTH MaTepuall, OBJIAJIETh PACIIMPEHHBIM
KPyTroM TOHSTUHI U METOJIOB, PeIIaTh 3a/1a4i 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHbIe pe3ysbTaThl BKJIIOYAIOT: OCBOCHHE OOYUYAIOIIUMUCS HAYYHBIX
3HaHUW, YMEHUHW U CHOCOOOB JCHCTBUH, cHEUUUECKUX IS MPEeaIMETHOU
obsmactu «XUMHUS»;, OCHOBbI HAy4YHOTO MBIIIJICHUS, BHUJBI JESITEIHHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro WHTEpHpeTanuu, MNpeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3IMYHBIX YYCOHBIX W PEATbHBIX >KU3HCHHBIX YCJIOBUSX;
00eCcreurBalOT BO3MOXXHOCTh YCHEHIHOTO OOyYeHHUs Ha CIEAYIOIIEM YPOBHE
oOpa3zoBaHusl.

K xoHiy oOyuenus 6 8 kaacce y oOyuaromerocss OyayT chopMupoBaHb
CIICIYIOIE TPEIMETHBIC pPe3yJbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:
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pacKphIBaTh CMBICI OCHOBHBIX XWMHUYECKHX MOHSTHI: aToOM, MOJIEKYJa,
XUMHAYECKUU JJIEMEHT, METAUl, HEMETAIJI, aJUIOTPOIINs, IPOCTOE BEILECTBO,
CIIOKHO€ BEIIECTBO, CMECh (OAHOPOJHAas M HEOJHOPOAHAs), BAJECHTHOCTD,
OTHOCUTEJIbHAS aTOMHas M MOJIEKYJISIpHas Macca, KOJWYECTBO BEIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBas JOJsA XUMHYECKOIO JJIEMEHTa B COCIUHEHUM,
MOJIIpHBIA 00BEM, OTHOCUTEIbHAS MJIOTHOCTh T'a30B, OKCHUJI, KUCJIOTa, OCHOBAHUE,
Coib, aM(pOTEpHBIM OKCHJA, aM(OTEPHBIH THAPOKCHA, XUMHUYECKas peaxius,
KJIacCU(pUKaLUs peakUui: peakluu COCIMHEHUs, PEAKIMH Pa3JI0KEHUs, peaKLuu
3aMEIIEHUs], peakluu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKIMM; TEIIOBOU
3¢ deKT peakuuu; sIpo aToMa, 3JIEKTPOHHBIM CIIOH aroma, aTOMHas OpOHUTAalb,
paguyc atoMa, XMMHAYECKasl CBA3b, MOJIIPHAS W HENOJIAPHAs KOBAJIEHTHAs CBS3b,
WOHHAas CBf3b, WOH, KAaTHMOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolleHTHAas KOHIIEHTpalus) B pacTBOPE, MOJSPHAs KOHUEHTpAallMs BELIECTBA B
pacTBOpe;  BJIEKTPOOTPULATEIBHOCTh, CTEINEHb OKHCIEHUS, OKUCIUTENIH U
BOCCTAaHOBUTEIH, OKHCJICHHE 151 BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTENIbHBIE PEAKLIUH, METO/ SJIEKTPOHHOTO OajaHca;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHYECKHX IMOHATUH U
IPUMEHSATH 3TH MOHATHS IPY OIMCAHUU BELIECTB U UX MPEBPALLCHMUI;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHbBIX COEAMHEHUSX,
CTETIEHb OKUCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAJIC)KHOCTD
BELIECTB K OINpEAeIEHHOMY KJ1accy COeIUHEHUH o (GopMysiaM, BUIbl XUMHUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKHUX COEINHEHHUSX;

PAcCKpbIBaTh CMBICII 3aKOHOB COXPAHEHHsI MACChl BEIIECTB, IMOCTOSHCTBA
cocraBa, llepmonnueckoro 3akona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHH, 3aKOHA ABOTAJPO U €ro CIEACTBUM, MPEACTABICHUN O HAyYHBIX METOAAX
NO3HAHHA, B TOM 4YHUCJIE OSKCHEPUMEHTAIBHBIX M TEOPETUYECKHX METOIAX
MCCJIEIOBAHMS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKInid;

JEMOHCTPUPOBATh IMOHMMAHUE TNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHUX JJIEMEHTOB OT UX MOJ0XKeHUs B [lepronnueckoil cucreme:

ONMHKCHIBATH W XapaKTepu3oBaTh TabimuHyto ¢opmy I[lepuogmueckoit
CUCTEMBI XMMHUYECKUX AJIEMEHTOB: pa3auyarh MOHATUS «IJIaBHas moarpynna (A-
rpynna)» u «nobounas noarpymnmna (b-rpynmna)», «Mansie nepuoab» U «O0JbIlINe
NIEPUOIBDY;

COOTHOCUTH 0003HA4YeHMsI, KOTOpble UMeroTcsi B Tabnuue «llepuonnyeckas
cucremMa xummyeckux oanemeHtoB J[. M. MenngeneeBa», € 4UCIOBBIMH
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XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB W 3apsij
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACIPEICTICHUE UX 10 JICKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b TOJOXKEHUS OdJIeMeHTa B llepmommdeckoil cucreme cC
pacmpeielicHHeM SJICKTPOHOB II0 JHEPreTHYCCKUM YPOBHSAM, ITOJAYPOBHAM U
OpOHUTAISIM aTOMOB TIEPBBIX YETHIPEX ITEPHOJIOB;

KJIacCU(UIMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMUYECKUE Peakiny (110 YUCITY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerioBoMy b PexTy);

XapaKTepu30BaTh (ONMUCHIBATh) (U3UYECKHE U XHMHYECKHE CBOMCTBA
MIPOCTBIX M CJIIOYKHBIX BEIIECTB: KHUCIOPOJIa, BOAOPOA, BOABI, OOIINE XUMHUECCKHE
CBOMCTBa OKCHIOB, KHCJOT, OCHOBaHHH M COJICH, TEHETHYECKYIO CBSI3b MEXKIY
HUMH, TIOATBEPXKIAs MPUMEpPaMU MOJEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaAKIINH;

OMMCHIBATh POJIb KHCIOPOa, BOJAOPOAA M BOJBI B NMPUPOIHBIX IMPOIECCaxX, B
JKUBBIX OpraHU3Max, UX MPUMCHEHHE B PA3IMIHBIX OTPACIAX MPOMBIITUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHNE B COBPEMEHHBIX TEXHOJIOTHIX;

OOBSCHATh W TPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHMS, BO3MOXXHOCTH IPOTCKAHMS XUMHUYECKUX IpPEBpaIleHuld B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JTOJTFO XUMHUYECKOTO 3JIEMEHTa B COSTUHEHUH,
MAaCCOBYIO JIOJIFO XHMHUYECKOTO dJIeMEHTa 1o (GopMylie COCIMHEHUS, HAXOIUTh
MpOCTEHITYI0 (popMysTy BelIecTBa IO MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJIIPHYIO KOHIICHTPAIUIO BEIISCTBA B
pacTBOpE, MIPOBOIUTH PACUETHI IO YPABHEHUSIM XUMUYCCKOHN pPEaKITny;

MIPUMEHSATH OCHOBHBIE OTEpAIlii MBICIUTEIHPHOW JCATEIHPHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IIEHNE, CHCTEMAaTH3aIIuI0, KIACCU(HUKAIINIO, BBISIBJICHUC
MPUYUHHO-CICACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHbBIE METOJbI TTO3HAHUS — HAOIIOACHHE,
U3MEpPCHHUE, MOJACIUPOBAHUE, SKCIEPUMEHT (pealbHBIA W MBICICHHBIA) — IS
OCBOCHHMSI YICOHOTO COJICPIKAHMUSI,

pacKphIBaTh  CYIIHOCTh TMPOIIECCOB OKUCIEHUS ¥  BOCCTAHOBJICHUS,
COCTABJISITh YPaBHEHUS TPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
(METOI0OM 3JIEKTPOHHOTO OaaHca);

YCTaHABJIMBATh CBS3U MEXKIYy pealbHO HAOMI0IaeMBIMH XHUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOUCXOSAIINMHU B MaKpO- U MUKPOMHUPE, OOBICHATH
MPUYUHBI MHOTOOOPa3us BEIIECTB, COOTHOCUTh XMMHUYECKUE 3HAHUS CO 3HAHHUSIMU
JIPYTUX YIEOHBIX MPEIMETOB,;
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cobmoaare mpaBwiaa  Oe3omacHo  paboTel B J1a0opaTOpUU  MpHU
UCIIONb30BAaHUU XHMHUYECKON TMOCynbl W OO0OpYyJIOBaHMs, a TakkKe IIpaBHiia
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYCHHUID U COOMPAHHIO
ra3oo0pa3HbIX BeIIeCcTB (BOJAOPOAA U KHUCIOpPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PAacCTBOPEHHOI'O  BEIIECTBA, PEIICHUIO
DKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPraHWYECKHX
COCJIMHECHUI;

JEMOHCTPUPOBATh  BJIQJCHHE OCHOBAMH  XHMHYECKOM TIpPaMOTHOCTH,
BKJIIOYAIONIEH yMEeHHsI 6€30IacHOro oOpalieHusi ¢ BEIIeCTBAMH, HUCTIOIb3YEMbIMU
B MOBCEIHEBHOM JKM3HU, a TAKXKE 3HAHHME MIPABUI OBEJAEHUS B LENSIX COepexeHus
3I0POBbS U OKPYKAIOIIEH CPEBI.

K xoniy oOyuenus 6 9 kaacce y oOyuaromerocss OyayT chopMupoBaHbl
CIIEIyIONIUE TIPEAMETHBIC PEe3yNbTaThl H3YYEHUS XUMUU Ha YIIyOJEHHBIM
YPOBHE:

PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHN: XUMHUYECKUIN DIIEMEHT,
aToM, MOJIEKYyJla, WOH, KAaTHOH, AaHWOH, DJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKilusi, TerIoBor 3(PdheKT peakiuu, MoJib, MOJISIPHBIH
00BEM, pacTBOp;

AIEKTPOJIUTBI, HEIJEKTPOIMUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMALUS, PEAKIIUH
MOHHOTO OOMEHa, TUIPOJU3 CcoJieid, oOpaThMble M HEOOpaTHMble peakluu,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, OKHUCIMUTENIb, BOCCTAHOBUTEID,
OKHCIIGHUE U BOCCTAHOBJIGHHE, DJJEKTPOJIN3, aIoTponus, amMQpOoTEepHOCTb,
XUMHUYECKasi CBA3b (KOBAJECHTHAs, MOHHAs, METAJNIMUECKasi), MEKMOJICKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJOpPOAHAsT CBsA3b, CWIbl BaH-nep-Baanbca), KoMmIJIEKCHBIC
COEJIMHEHHUS, KPUCTATMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOudeckas, rpaHelEHTPUPOBAHHAS KyOudeckas,
reKcaroHajbHasl IJIOTHOYIAKOBAaHHAsS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XUMHYECKON peaKkluu, KaTalln3, XUMAYECKOE PABHOBECHUE, DJIEMEHTBI XUMUYECKOU
TEPMOJIMHAMMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB Xxumuu; [TIK;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHUYECKHMX IIOHATHA W
MIPUMEHSATH T MTOHITHUS P ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIb30BaTh XMMHUECKYIO CUMBOJMKY JJISi COCTaBIICHUS (DOPMYJI BEILIECTB
Y YPAaBHCHUM XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XMMUYECKUX DJIEMEHTOB B
COCIMHEHNUAX PA3JIMYHOIO COCTABA, IIPUHAJJIEKHOCTD BEIIECTB K ONPEACICHHOMY
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KJIACCYy COEIMWHEHUN 1o (opmysaM, BUIBI XUMHYECKON CBS3M (KOBaJCHTHOM,
MOHHOM, METAJUTMYECKOW) B HEOPraHMYECKUX COCAUHEHMSIX, 3apsi]] HMOHA IO
XUMUYECKON (hopmysie, XapakTep CpeIbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COEIMHEHUI, TUIT KPUCTAJNIMYECKOMN PEIIETKM KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica [lepuomumueckoro 3akona JI. WM. Menneneesa wu
JIEMOHCTPUPOBATH €r0 MIOHUMAHUE:

OMMUCHIBATh W XapakTepuszoBaTh Tabmuunyo Qopmy Ilepuogmyeckoi
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3inyaTh MNOHATHS «A-rpynmna» u «b-
rpynmnay, «Majible epUuoIbl» U «OOJIbIINE MEPUOIBI»;

OOBSICHATH CBA3b TMOJOXKEHUA HyeMeHTa B llepuoauyeckoil cucreme c
pacnpenieNieHueM 3JIEKTPOHOB MO SHEPreTUYECKUM YPOBHSM, IOAYPOBHAM H
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIICJISITh OOIHME 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB AJIEMEHTOB U UX
COEJIMHEHUMN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJPOKCHUJOB) B MpeJeiax MallblX MEPUOJI0B U TJABHBIX MOATPYMI C
YYETOM CTPOCHUS UX ATOMOB;

PACKpBIBATH CMBICII TEOPHUH AJIEKTPOJUTUUECKON JUCCOLMAIINN, 3aK0Ha ['ecca
M €ro CJIEACTBUH, 3aKOHA JCHUCTBYIOLIMX MacC, 3aKOHOMEPHOCTEN W3MEHEHUS
CKOPOCTH XMMHYECKOM pEaKLUHMH, HaIpPaBICHUsS CMELICHUS XHUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIacCCU(ULIMPOBATh XHUMHYECKHUE JJIEMEHTHI, HEOPraHWYeCKHE BEIIECTBa,
XUMHUUYECKUE peakuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIECTB, MO
TeroBoMy 3(deKTy, Mo arperaTHOMY COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTENICHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YacCTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTraHMYECKUX COCAMHEHUH, MOITBEPHKIAs ITO OMUCAHUE
NpUMEpaMH  MOJIEKYJIIPHBIX M  HMOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTAaBJISITh YPABHEHMUS: DJIEKTPOJIUTUUECKON TUCCOLUALIMN KUCIIOT, 1IeJI0Yen
W COJIeH; TIOJHBIE W COKpAIlleHHbIE YpPaBHEHHUS PEAKIUA HOHHOTO OOMEHa;
pEaKUHii, TOATBEPXKAAIOIMIMNX CYIIECTBOBAHUE TIE€HETUYECKOM CBA3U MEXKIY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

paCKpBhIBaTh  CYIIHOCTh MPOIIECCOB THUIAPOJIM3A COJEH  MOCPEACTBOM
COCTaBJICHUsI KPATKUX HMOHHBIX M MOJIEKYJSIPHBIX YPABHEHUN PEAKLUM, CYIIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IMOCPEICTBOM  COCTABIICHUSA
AJIEKTPOHHOTO OalaHCa dTUX PEAKITUH;

MPEJICKA3bIBATh XAPAKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;
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XapakTepu30BaTh (OMHUCHIBaTh) (UBMYECKME U XHMHYECKHE CBOMCTBA
MIPOCTHIX BEMIECTB (KUCIOPO, 030H, rpaduT, anmas, KpeMHui, 60p, a3oT, docdop,
cepa, XJIOp, HATpUM, Kaluii, MarHuM, KaJbl[U{, AJIIOMUHUM, XKEIe30, ME/b, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CIIOKHBIX BELIECTB, B TOM YMCIIE€ UX BOJHBIX
pacTBOpOB (aMMHMAK, XJIOPOBOAOPOJ, CEpoBOJOpOAd, okcuiabl yriepoaa (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u dochopa (III, V), cepm (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
OKcUIIbI U Tuapokcuabl MetaioB [A-IIA-rpynm, amtomunus, meau (II), munHka,
xenesa (II u I11));

MOSICHSTh COCTaB, OTHENbHBIC CIOCOOBI MOJTYYEHHUSI U CBOMCTBA CIIOXKHBIX
BEILIECTB (KUCJIOPOACOICPKAIIUE KUCIOTHI XJIOpa, a30TUCTasi, OOpHasi, YKCycHas
KHCJIOTBI U MX coJik, ramore’usibl kpemuus (IV) u gpocdopa (III u V), okcua u
ruapokcup xpoma (III), mepmanranar kanus;

OMUCHIBATH POJIb BAXKHENIINX U3YYaE€MbIX BEILIECTB B MPHUPOIHBIX Mpolieccax,
BIIMSIHUE HA KUBbIC OPraHU3MbI, IPUMEHEHUE B PA3JIMUYHBIX OTPACIAX SKOHOMUKH,
WCIIOJIB30BaHUE JIsl CO3/IaHUSI COBPEMEHHBIX MaTEPUAIOB U TEXHOJIOTHIA;

MPOBOAUTHL PEAKIMU, MOATBEPKIAIONINE KaueCTBEHHBI COCTaB Pa3IUYHBIX
BEILIECTB, PACIO3HABATH OMBITHBIM MYTEM COJIEpXKALIMECS B BOJIHBIX pPacTBOpPAx
WOHBL: XJIOpUA-, OpoMua-, UoAua-, cyibdar-, docdar-, kapboHat-, CHIHUKAT-,
CynbpuUT-, CylIbpUI-, HUTpPAT- U HUTPUT-UOHBI, TUIPOKCUJII-UOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUs, aTlOMUHUS, Keresza (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCHMOCTH OT UX COCTaBa M CTPOEHUS, IPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
WX CBOWCTB, BOBMOKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B pa3IMYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJJIEMEHTOB XHUMHUYECKOW KHUHETUKH U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMeHTa 1o ¢opmysie COEIUHEHUs, MaCCOBYIO
JIOJII0  BEILIECTBA B PACTBOPE, MOJIBHYIO JIOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUHU, MOJISIPHYIO KOHIIEHTpAIlMI0 BEIIECTBA B PacTBOpe, HAXOAUTh
pOCTEUITy 0 (hOpMYITy BEIIEeCTBA IO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUETHI 110 YPABHEHUSIM XUMUYECKHX PEAKIUN C yUETOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO0 BBIXOJA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
s dexTa peakuu, onpeaessiTh COCTaB CMECEH;

coOmoaare mpaBwia Oe3omacHOM  paboTel B ja0oparopuu  MpuU
WCITOJIb30BAHUU XUMHUYECKONM TOCYIbl W OOOpyJOBaHUS, a TakKe IMpaBuUiia
oOpamieHusi ¢ BEMIECTBAMH B COOTBETCTBHHM C WHCTPYKIUSMH BBITTOJTHCHHUS
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7a00paTOPHBIX OMBITOB M MPAKTHUECKUX PalbOT MO MOJYyYEHHUI0 U COOMpaHUIO
ra3oo0pa3HbIX BEHIECTB (aMMUaka M YIJAEKUCIOrOo Tas3a) M PEIICHUI0
OKCMEPUMEHTAIBHBIX 3aJad MO TeMaM Kypca, MPEACTaBIsATh pPe3ybTaThl
HKCIIEPUMEHTA B (pOpME BBIBOJOB, J0KA3aTENIbCTB, IPAPUKOB, TAOJIULl U BBISBIATH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OINEpAIlMM MBICIUTEIBHON NEATEIbHOCTH (aHAIHU3 H
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€H) MPU U3yUYEHUH CBOMCTB BEIIECTB U XMMHUUYECKUX pEaKLuH,
BJIA/IETh €CTECTBEHHO-HAYYHBIMA METOJIaMU NO3HaHMs (HaOJI0IeHUE, U3MEPEHNE,
MOJIETTMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN);

OpUMEHATH  TpaBwia  0Oe3omacHOro  oOpallieHuss ¢ BEHIECTBAMH,
UCIIONB3YEeMbIMA B TIOBCEIHEBHOM JKWU3HHW, IMpaBWIa TOBEACHUS B IIENIAX
cOepeXeHUs 3/I0pOBbS U OKpYXalolled NpUPOAHOM Cpeapl, MOHUMATh Bpea
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3Mbl OIPEJCIICHHBIX BEILECTB,
MOSICHSATh Ha TpUMepax CrocoObl YMEHBIIECHUS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3/ICICTBHUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /JIsi OPraHU3Ma YeI0BEKa;

UCIIONb30BaTh TOJMyYEHHBIC MpeNCTaBiIeHus O cdepax MpodecCHOHaTBLHON
JeSITEIbBHOCTH, CBA3aHHBIX C HAYKOM U COBPEMEHHBIMH TEXHOJOTUSMU, KaK OCHOBY
Ui IPO()eCCHOHANBHON OpUEHTAllMM U ISl OCO3HAHHOTO BBIOOpAa XMMMU Kak
OpOoQUIBHOIO MpeAMETa MpU NPOAOKEHUU OOyYEHHsI Ha YpPOBHE CPEIHEro
oO1iiero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHON MPOEKTHO-HCCIIEA0BATEIbCKON JEATEIbHOCTH
XUMHUYECKOM U XHUMHUKO-IKOJIOTUYECKON HaNpaBlIEHHOCTH, MPUOOPECTU OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0OBAaHUM B YCIOBUSX 00pa30BaTeIbHBIX OPraHU3alnH,
a TaKkKe OpraHu3aiuii (IIEHTPOB) TOMOTHUTEIFHOTO 00pa30BaHus ACTEH.
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Kosaun4vecTBO 4acoB JIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3eioB U TeM K I (uudpossbie)
n/n NMPOrpaMMbl Bcero OHT%Om’m’Ie paxnﬁmec- oOpa3oBaTe/ibHbIE
padoThI KHe padoThl pecypebi
Pasnea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumusi — BaXkHas 00J1aCTh €CTECTBO3ZHAHUS U bubnmoreka [JOK
1.1 . 10 2
MPAKTAYECKON NEATENBHOCTH YETOBEKA https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
1.2 BeniectBa 1 XumMuyeckue peakiuu 28 1 https://m.edsoo.xu/7f41837c
Wroro no pazueny 38
Pasznen 2. BaxkHeiilue npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
21 Bo3sayx. Ilonsrtue o razax. Kuciaopon. 19 1 1 bu6mmoreka [IOK
) Oxkcuasl https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B Nl 1
OR0pOA. 1IOHATHE O KHCITOTAX H COILIX 8 https://m.edsoo.ru/7f41837¢c
bu6nmoreka [JOK
2.3 Boga. PactBopsl. [loHsiTHE 00 OCHOBaHUSX 18 1 1 hitps://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 17 1 1 bubnnoreka [JOK
’ COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazneny 62
Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeseeBa. CTpoeHne aToMoB.
XuMmnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
Ilepronnueckuii 3akoH u Ilepuoanueckas
PHOa PHOA BuGnnorexa [IOK
3.1 crucTemMa XuMudeckux anemeHToB /1. U. 19
https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aroma
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39 Xumuueckas cBsi3b. OKHCIUTEIBLHO- 17 1 bubnuoreka [JOK
) BOCCTaHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 36
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 6
9 KUIIACC
KosnuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/n NMPOrpamMMbl Bcero KOHTpﬁom’m’le HpaKTlgqec- o0pa3oBaTte/ibHbIE
padoTbl KHe padoThl pecyper
Pa3nes 1. BemecTBO M XMMHYecKasi peakus
11 [ToBTOpenue u yriryOneHue 3HaHUi o 3 bubnnorexa [HOK
) BEIIIECTBE https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 1 1 bubnnoreka [HOK
) XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 14 1 2 bubnnorexka [JOK
) XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 36
Pa3nes 2. HemeTasuibl M MX cOeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHYECKUX 3 1 bubnnorexka [JOK
’ anemeHToB VIIA-rpynmbl. ["agorenst https://m.edsoo.ru/7f41a636
06
22 onewertton VIApynms. Cepan cé 10 Butmorexa LIOK
’ PYITHIBL. 2-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop u ux 12 1 bubmiorexa LHOK

COECTUHEHUS

https://m.edsoo.ru/7f41a636
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OO6m1as XxapakTepucTUKa XUMHUYECKUX

bu6mmoreka [IOK

2.4 SMEMEHTOB IVA-rpynnel. Yraepoa u 13 2 https:/m.edsoo.ru/7f41a636
KPEMHHI1, UX COeIMHEHUs. bop
Uroro no pazgeny 43
Pa3nen 3. MeTasiibl U UX COeIMHEHUS
. bubmuoreka [JOK
3.1 Obmme croidcTa METANLIOR 10 https://m.edsoo.ru/7f41a636
N bubmuorexa [JOK
3.2 Baxueiiime MeTaibl 1 UX CO€IUHEHUS 22 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny 32
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 Bemectsa 1 maTepuansl B )KU3HU YEJIOBEKA. 5 bubnuorexa [JOK
’ OCHOBBI KOJIOTHYECKON TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Htoro no paznemny 5
Pa3nes 5. O6001eHne 3HAHNHT
[ToBTOpeHue n 0000IIIEHNE 3HAHUI
5.1 20 2
OCHOBHBIX pa3/eoB KypcoB 8—9 kiaccoB
Hroro no paszneny 20
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11
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IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Kosaun4vecTBo 4acoB JIeKTPOHHbBbIE

Ne nudpoBbIe

n/u Tema ypoka Bcero KoHTpo.b- HpakTuiec- OﬁpaSO(l]:I;Te.]IbeIe

Hble padoThI KHe padoThI pecypebi

1 [Ipeamer xumuu. Posib XuMuu B ®KU3HU 1 bubmuorexa [JOK
4elnoBeKa https://m.edsoo.ru/ff0d210c

) [TonsiTve 06 UCTOPUU BO3HUKHOBEHUS U 1 bubmuorexa [JOK
pa3BUTHUSA XUMUU. XUMUS B CUCTEME HAyK https://m.edsoo.ru/ff0d227e

3 Tena u BemectBa. Pu3ndeckue u 1 bu6mmoreka [IOK
XUMHUYECKHE CBOMCTBA BEIICCTB https://m.edsoo.ru/ff0d23dc

4 ®u3nuecKue 1 XUMHUECKHUE SIBJICHUS 1 bubmorexa [IOK

https://m.edsoo.ru/ff0d26ca
[loHsiTHE O TEOPETUUECKUX METOIAX
5 NIO3HAHHS B eCTpecmeHme Hayxeic. 1 bubmorexa [TOK
o https://m.edsoo.ru/ff0d28c8
HcTouHnky XuMH4YecKoil uHpopMamu
[IpeacraBnenuss 0 HAy4YHOM IMO3HAHUU Ha
SMIMPUYECKOM YPOBHE: Ha0JI0/IEHNE,

6 U3MEPEHUE, DKCIIEPUMEHT, MOACIIUPOBAHUE. 1 bubnnorexka [JOK
[Tonsatue o meToax pabOThl ¢ XUMUYECKUMHU https://m.edsoo.ru/ff0d2a6c
BerecTBamu. O00pyI0BaHUE MIKOJIBHOU
XUMHUYECKOH J1abopaTopuu
[IpakTuueckas pabora Ne 1 o teme

7 "TIpaBuia paGoThl B 1a00paTOPUU U IPUEMBI 1 1 bubnnorexka [JOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d2be8
obopynoBanuem"

8 YucTsle BElEeCTBA U CMECH 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢

9 Cnioco0wI pazfeneHust cmecei 1 bubnmuotexa [JOK
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https://m.edsoo.ru/ff0d2d50

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

10 " i
PaBHeHeHI{e CMeC?'I/I (Ha MpUMeEpe OYHUCTKH https://m.edsoo.ru/ff0d2eae
MTOBApPEHHOM COJIN)
11 ATOMBI U MOJIEKYJIBI Eubmorexa IIOK
Y https://m.edsoo.ru/ff0d323c
12 XUMHUYECKHUE JIEMEHTBI Eubmorexa IIOK
https://m.edsoo.ru/ff0d350c
13 IIpoCTEIE U CIIOKHBIE BEIIECTBA Bubmorexa IIOK
p m https://m.edsoo.ru/ff0d5230
14 BeniectBa MOJIEKYISIPHOTO U bubnunoreka [JOK
HEMOJIEKYJIIPHOI'O CTPOCHUSA https://m.edsoo.ru/ff0d37fa
15 Xumunyeckasi hopmyina. BageHTHOCTh aTOMOB bubnuorexa [JOK
XUMUUYECKUX BIJIEMEHTOB https://m.edsoo.ru/ff0d3al6
16 3aKOH MTOCTOSHCTBA COCTABA BEIIECTB bubmmorexa LOK
https://m.edsoo.ru/ff0d3b88
17 Onpenenenre BaJEHTHOCTH aTOMOB T10 bu6mmoreka [IOK
dbopmynamM OMHAPHBIX COCTMHEHUM https://m.edsoo.ru/ff0d5708
18 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d3f34
Beruncnenus OTHOCUTENBFHONW MOJIEKYIISIPHOM
19 MacChl BEIIECTB, MOJISIPHON MaCChI I\Z]accr; Eubmorexa IIOK
1 i p i https://m.edsoo.ru/ff0d40c4
BEIIIECTB U KOJIMYECTBA BEIIECTBA
20 MaccoBas 1011 XMMHYECKOT'0 2JIEMEHTA B bu6nmoreka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d4290
21 Brrunciienuss MaccoBOM JOJIM XUMUYECKOTO bubmuotexa [JOK
aJeMeHTa TI0 opMyIie CoeTMHEHNUS https://m.edsoo.ru/ff0d448e
29 Haxoxnenne nmpocteiteit popmMynbt bubnmoreka [JOK
BEILIECTBA [10 MACCOBBIM JOJISIM 3JIEMEHTOB https://m.edsoo.ru/ff0d4614
23 Brraucnenus npocreiiieit GopmyIbl bubnuoreka [IOK
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B€IICCTBA I10 MaCCOBBIM HWJIM MOJIBHBIM JOJISIM
3JICMCHTOB

https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
24
Konnaectso semecrsa. Mok https://m.edsoo.ru/ff0d4790
25 BzaumMocBsI3b KOJIMYECTBa, MACChl M YUCTIa bubmuorexa [JOK
CTPYKTYPHBIX €IUHULL BELIECTBA https://m.edsoo.ru/ff0d4c4a
26 MoursspHas Macca CMECH BEILECTB Bubmzorexa LIOK
p 1 https://m.edsoo.ru/ff0d4ae2
27 MonbHas 10JII XUMHUYECKOTO 3JIEMEHTA B bubmuorexa [JOK
COC€JIMHCHUH https://m.edsoo.ru/ff0d4dd0
8 Haxoxnaenue npocreiimien opMyIibt bubnuorexa [JOK
BCIICCTBA 10 MOJIBHBIM JIOJISIM DJIECMEHTOB https://m.edsoo.ru/ff0d4dd0
29 XUMHUYECKHUE SBJICHU. XUMHUECKasi PeaKIus bubnnoreka [HOK
U €€ MpU3HAKU https://m.edsoo.ru/ff0d50d2
30 3aKOH COXpPaHEHHSI MACChI BEILIECTB Bubmiorexa LHOK
p m https://m.edsoo.ru/ff0d4dd0
31 ATOMHO-MoOJIEeKyIsipHast Teopusi. Ku3Hb u bubnnoreka [HOK
nesareiabHocTh M. B. JlomoHOCOBa https://m.edsoo.ru/ff0d4£42
32 XuMUUecKue ypaBHEHUS Bubmiorexa [HOK
yp https://m.edsoo.ru/ff0d542¢e
33 THunel XUMHYECKHUX PEeaKINH Bubmiorexa ITOK
peaxt https://m.edsoo.ru/ff0d55a0
PacuéTrl Mo XUMHYECKUM YpaBHEHUSIM
34 KOJIMYECTBA U MACCHI cho})]llilmx BELIECTB WA Bubmmorexa [IOK
https://m.edsoo.ru/ff0d5708
MIPOJIYKTOB PEAKLIUU
Brruucnenus no ypaBHEHUSIM XUMUUECKOU
35 peaKIu: KOJTMYEeCTBa BEIISCTBA, MACCHI 110 bubmuorexa [JOK
H3BECTHOMY KOJIMYECTBY BEIISCTBA, Macce https://m.edsoo.ru/ff0d587a
peareHTOB WJIA MMPOTYKTOB PEAKIIUH
36 Bpruncnenus no ypaBHEHUSM XUMHYECKOU bubnuoreka [IOK
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pEeaKUUu: KOJIMYECTBA BEIECTBA, MACCHI 110
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE
pEareHTOB MK IPOJYKTOB PEAKLIUU

https://m.edsoo.ru/ff0d59e2

37 O06o001IeHre U CUCTEMaTH3alIisl 3HAaHUH 110 bubmuorexa [JOK
Teme «BemecTBa 1 XUMUYECKUE PEAKITUN) https://m.edsoo.ru/ff0d5b40
38 Kontponbnas padora Ne 1 mo teme bubmuorexa [JOK
"BemecTBa 1 XUMHYECKHE peakiuu" https://m.edsoo.ru/ff0d5eba
bubmuorexa [JOK
39 Bos — cMech ra3oB. [loustue o razax.
X https://m.edso0.ru/ff0d6342
. N bubmuorexa [JOK
40 A .M
3axon Asoranpo. Mosspubiii 00nEM rasos https://m.edsoo.ru/ff0d664e
Brrunciaenus 00b€Ma, KOJIMYECTBA BEILIECTBA
41 rasa 1o U3BECTHOMY €ro KOJIMYECTB bubnnorexa LIOK
. y y https://m.edsoo.ru/ff0d664e
BEIIECTBA, 00BEMY
42 OtHOcUTENbHA INIOTHOCTH I'a30B bubmmorexa [IOK
https://m.edsoo.ru/ff0d67ca
43 Briuncnenuss OTHOCUTENbHOM IIIOTHOCTH bubnuorexa [JOK
ra3oB https://m.edsoo.ru/ff0d67ca
OrmnpeneneHne OTHOCUTEIEHON MOJIEKYIIPHON
44 Ma(?ci ra3o00pasHoOro BEIIECTBa 10 P bubmmorexa LOK
o p . https://m.edsoo.ru/ff0dfee?
W3BECTHOM OTHOCHUTEILHON INIOTHOCTH
BriunciieHns oTHOCUTENBHON MOJIEKYIIAPHOU
45 MaccChl ra3a Imo U3BEeCTHOH OTHOCI/ITenyLH(I))ﬁ Bubmiorexa ITOK
https://m.edsoo.ru/ff0dfee?
IUIOTHOCTH
46 OObEMHBIE OTHOLLIEHUS Ta30B IIPU bubnnorexka [JOK
XUMHYECKHUX PEaKLUAX https://m.edsoo.ru/00ad9474
47 Brruncnenus 005EMOB ra3oB 10 YpaBHEHHUIO bu6mmorexa [IOK
XUMUYECKON pEeaKnn https://m.edsoo.ru/00ad9b7c
bu6mmorexa [IOK
48 Kucnopon — sneMeHT u mpocToe BEIIECTBO

https://m.edsoo.ru/00ad9a50
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bubmuorexa [JOK

49
Oxcuper https://m.edsoo.ru/00ad9cb2
50 Crioco0BbI MOTYy4eHHS KHCIIOPO/Ia B bubnmoreka [JOK
71a00paTOPUH U TPOMBIIIIICHHOCTH https://m.edsoo.ru/00ad9ela
[IpakTrueckas pabora Ne 3 o Teme
51 "l_rl)on eHHE U I0)061/1 aHUE KUCJIOpOoaa bubmoreka LJOK
i Jupan poad, https://m.eds00.ru/00ad9ffa
M3Yy4YEHUE €ro CBOMCTB
52 Kpyrosopot Kuciaopoaa B IpUpoe Eubmorexa [IOK
PYroBop PO PHPOA https://m.edsoo.ru/00ada52c
53 O30H — amoTporHas MoaudUKaIus bubnuorexa [JOK
KUcCIopoaa https://m.edsoo.ru/00ada52c
Tenmopoii 3 PEeKT XUMHISCKOM PEaKIINU,
54 TE MOXI/IMI/I‘?S():KI/IG aBHEHMS 311130—1;1 bubmiorexa [JOK
p M ’ https://m.edsoo.ru/00ada342
SHIAOTEPMUUYECKHUE PEAKIINHI
55 TomumBo. Ucnons3oBanue yriisi 1 MeTaHa B bubnnoreka [HOK
KauecTBE TOIUIMBA. 3arpsi3HEHUE BO3yXa. https://m.edsoo.ru/00ada6bc
Boruncnenus no ypaBHEHUSIM XUMHYECKOM
€aKI[MH: KOJTMIECTBA BEIIECTBA, 00hEMA,
56 f/IaCCII:I 10 U3BECTHOMY K(I)IJI'II/I‘IGCTBy BEIIECTBA bubmmorexa LOK
- ’ https://m.edsoo.ru/00ada824
00BEMY, Macce peareHTOB WIH MPOYKTOB
peakuuun
57 Konrtponsnas padora Ne 2 o teme "Bo3nyx. bubnuoreka [IOK
Kucnopon. Oxcuapr" https://m.edsoo.ru/00ada96e
58 Bomopoa — snemMeHT u mpocToe BEIecTBO Eubmorexa IIOK
AOpoZ p m https://m.edsoo.ru/00adb33c
Crioco0bI ostyyeHus BOA0Poia B bubnnoreka [JOK
59
71a00paTOPUN U IPOMBIIIIIICHHOCTH https://m.edsoo.ru/00adb486
IT 6ora Ne 4
! pakTtuueckas padota Ne 4 o treme Bu6morexa LIOK
60 [Tomyuenue u cobupanue Bogopoaa,

M3y4YEHUE €ro CBOMUCTB"

https://m.edsoo.ru/00adaab8
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61 Hcnosb30BaHue BOOPO/Ia B KAYECTBE bubnunoreka [JOK
TOIJIMNBA https://m.edsoo.ru/00adac34
62 [TonsiTue 0 kucnorax u consix. CocrtaB KUCIOT bubnmoreka [JOK
U conelt https://m.edsoo.ru/00adaab8
Brrunciienus 00bEMa, KOJIMUECTBa BEIECTBA
63 rasa 1o U3BECTHOMY €0 KOJUYECTBY Bubmiorexa LIOK
: https://m.edsoo.ru/00adaab8
BEIIIECTBA MM 00BEMY
64 Brruncnenust 005EMOB ra30B M0 ypaBHEHUIO bubnunoreka [JOK
XUMHYECKON peaKiuu https://m.edsoo.ru/00adae28
Boruncnenus no ypaBHEHUSIM XUMHYECKOM
€aKIMN: KOJINYECTBA BEIIECTBA, 00hEMA,
65 f\)/IaCCIIiI 10 U3BECTHOM K(I)IJI'II/I‘ICCTB BEIECTBA Bubmiorexa IJOK
- y y ’ https://m.edsoo.ru/00adb076
00BEMY, Macce peareHTOB WIH MIPOIYKTOB
peaKIuu
66 dusnueckue cBoicTBa BoAbl. Boja B mpupoe Bubmiorexa IJOK
’ pup https://m.edsoo.ru/00adb076
67 AHaNM3 ¥ CUHTE3 — METO/Ibl U3YYCHUS bubnuorexa [JOK
COCTaBa BOJbI https://m.edsoo.ru/00ad9cb2
68 XHUMHYECKHE CBOUCTBA BOIEI Bubmiorexa ITOK
https://m.edsoo.ru/ff0d61c6
69 ITorsarne 00 OCHOBAHUAX M UHIUKATOPAX buGmorexa LIOK
A p https:/m.edsoo.ru/ff0d210c
70 PacTBopEl. PacTBOPHUMOCTE BEIIECTB B BOJE bubmorexa HOK
PEL. P = A https:/m.edsoo.ru/ff0d227e
HacrimeHnbsle M HeHACHIIIICHHEIE,
71 KOH eﬁ WPOBAHHBIE U H;36aBJ'IeHHBI€ Bubmiorexa [HOK
UCHTPHD p https://m.edsoo.ru/00ad9b7c
pacTBOPHI
Croco0BbI BEIPaKEHUSI KOHIIEHTPALIUN
P HeHTpal .. bubmmoreka IIOK
72 PacTBOPOB: MaccoBast IOJISI PACTBOPEHHOTO

BCIICCTBA

https://m.edsoo.ru/ff0d23dc
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[IpakTuueckas padora Ne 5 o reme
"[IpuroToBieHue pacTBOPOB C ONPEICTEHHOM
MacCCOBOM J10JI€l PaCTBOPEHHOTO BEILIECTBA.

bu6mmoreka [IOK

73 N N
[IpuroToBseHrue pacTBOPOB C ONpPEACTEHHON https://m.edsoo.ru/00ad9b7c
MOJISIPHOM KOHLIEHTpaluen pacTBOPEHHOIO
BelecTna”

74 Beruuciaenus ¢ HCIOIb30BaHUEM TTOHSITHUS bubnuoreka [JOK
«MaccoBas [0 BEIIECTBA B paCTBOPE» https://m.edsoo.ru/ff0d28c8
CriocoObI BEIpaKEHUST KOHIICHTPAITUT

75 aCTBOPOB: MIz)J'I}I Hast KOHHGHTpauI/I}I bubnmorexa LOK
p p" ) P HetTpan https://m.edsoo.ru/00ad9b7c
pacTBOPEHHOTO BEIIECTBA
Ponp pacTBOpoB B IpUPOIE U )KU3HU bubmuoreka [JOK

76
yenoBeka. KpyroBopor BoJbl B IpUpoe https://m.edsoo.ru/ff0d2bed

77 3arpsi3HEeHUE IPUPOAHBIX BoA. OxpaHa U bubmmorexa [IOK
OYHCTKA IPUPOIAHBIX BOI. https://m.edsoo.ru/ff0d2a6¢c

78 PactBopuMOCTS BemiecT buomiorexa LIOK

p H https://m.edsoo.ru/ff0d2d50

79 Brrunciienus ¢ uCnoabp30BaHUEM TTOHATHS bubnuotexa [JOK
"MporeHTHas: KOHIeHTparus" https://m.edso0.ru/00ad9b7c
Brprunciienus ¢ uCnoabp30BaHUEM OHSATHS

80 «MOJISIpHAsi KOHLIEHTPALUs pACTBOPEHHOTO buomiorexa LIOK

P DAttt pactBop https://m.edsoo.ru/ff0d323c
BEILIECTBA)
Brrunciienus ¢ ucnoabp30BaHUEM TpapuKoOB

81 ACTBOPUMOCTH ISl paCYETOB ped bubmorexa LIOK
PacTBOp AP hitps://m.edsoo.ru/ff0d350c
PacTBOPUMOCTH BEILECTB
O0o01IeHre U cucTeMaTu3alys 3HaHUN 0

) temaM «Bogopon. [ToHsiTHEe 0 KHUCIIOTax U Bubmmoreka ITOK

coisix» u «Boga. PactBopsl. [lonsitue 06
OCHOBAHUAX»

https://m.edsoo.ru/ff0d5230
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33 KonTtponsnast padora Ne 3 o teme Bu6mmorexa [IOK
"Bonopon. Boga. PactBopsl. OcHoBaHus" https://m.edsoo.ru/ff0d5230
84 OKcupl: COCTaB, KiIaccuUKaIus, bubmunoreka LIOK
TPUBHAJILHBIE HA3BAHUSA https://m.edsoo.ru/ff0d37fa
bu6mmoreka IJOK
85 Houmyuenue oxcupos https://m.edsoo.ru/ff0d3al6
86 XuMHUUYeCcKue CBOMCTBA OKCHIOB bubmorexa [IOK
a https://m.edsoo.ru/ff0d3b88
. [ToHsiTEe O TUIPOKCHAAX — OCHOBAHUSX U Bumorexa LIOK
KHCJIOPOACOACPIKAIIMX KUCTIOTaX https://m.edsoo.ru/ff0d5708
88 du3ndecKue U XUMUYECKHE CBOMCTBA KUCIOT bubmmorexa [IOK
https://m.edsoo.ru/ff0d3f34
bubmuoreka LIOK
89 | Monyuerne xucnor https://m.edsoo.ru/ff0d40c4
N . bubmuorexa [JOK
90
[I1&noum, UX CBOWMCTBA U CIIOCOOBI MOTYYCHHUS https-//m.edsoo.ru/00ad9bTc
91 HepacTBopumble OCHOBaHHUsI, X CBOMCTBA U bubnnoreka [JOK
CHOCOOBI MOJTYyYEHHUS https://m.edsoo.ru/ff0d448e
IT :
92 ammmsecna nciorsan nommemme BuGuorera LIOK
. yi '\, https://m.edsoo.ru/ff0d4614
IIprMeHeHne BaXXHENUIINX OCHOBAHUI
93 Counu: coctaB, kiaccuukanus, TpUBHAIbHbIE bubnnoreka [JOK
Ha3BaHUS https://m.edsoo.ru/ff0d497a
94 dusnyeckrue U XMMHUYECKHE CBOMCTBA COIeH bubmmorexa [IOK
https://m.edsoo.ru/ff0d4790
. bubmuoreka IIOK
% lonyaerue conen https://m.edsoo.ru/ff0d4c4a
I'enetnyeckas cBsI3b MEXKIy KlaccaMu bubnnorexa [JOK
96 N
HEOPraHUYECKUX COECIUHEHUIN https://m.edsoo.ru/ff0d4ae2
97 [TpakTrueckast pabota Ne 6 Pemenue bubnnorexka [JOK
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3KCHepI/IMeHTaJIBHbIX 3a4a4 I10 TECMEC
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
COEIUHEHUI»

Brpruncnenus no ypaBHEHUSIM XUMHYECKOU
pEaKIMU: KOJIMYECTBA BEIIECTBA, 00bEMA,

https://m.edsoo.ru/00ad9b7c

98 Macchl 10 U3BECTHOMY KOJIMUECTBY BELIECTBA bubmmorexa LIOK
X Y Y BOIIECTRA, https://m.edsoo.ru/ff0d4dd0
00BbEMY, Macce peareHTOB WU IIPOTYKTOB
peakiuu
Brruucnenust Macchl IpoyKTa peakiuu mno
gy | Mol ez o s sty Busmorsa 101
m ’ Il P pa, https://m.edsoo.ru/00ad9b7c
COJIeprKalIero onpeneaéHHy0 MaCCOBYIO
JIOJIF0 PACTBOPEHHOTO BEIIECTBA
KourpomnbHas padora Ne 4 o teMe
100 "OZII:(I:BEEII:: I;(IJ'II;CCB;F HEO F;II/:ICIZIKI/IX bubmmorexa [IOK
“n p https://m.edsoo.ru/00ad9b7c
COEIMHEHUHN
101 [lepBbIe MOMBITKU KIACCHU(PUKAIIN bubmuorexa [JOK
XUMHYECKHUX BJIEMEHTOB https://m.edsoo.ru/ff0d4{42
102 TToHsATHE O TPYIIIAX CXOIHBIX MIEMEHTOB Bubmorexa [IOK
pyn A https://m.edsoo.ru/00ad9b7c
103 DJIEMEHTHI, KOTOpBIE 00pa3yroT aM(pOTEPHBIC bubnuotexa [JOK
OKCHJBI Y THAPOKCHUIBI https://m.edsoo.ru/00ad9b7c
104 Orkpsite [leprnoanyeckoro 3aK0Ha buGmorexa LIOK
p pHOA https://m.edsoo.ru/ff0d5708
. bubnuotexa [JOK
105
Ilepnonnueckuii 3akoH [I.11. MeHnneneena https=//m.edsoo.ra/00ad9bTc
106 Ilepronnueckas cucTeMa XUMHUYECKHUX bu6mmorexa [IOK
snemenToB J[.1. Menneneera. opmsr [ICXD https://m.edso0.ru/00ad9b7c
Bu6nmoreka IJOK
107 | Tlepuonst u rpymms: https://m.edso0.ru/ff0d5b40
108 OcHOBHBIE CBE/ICHUSI O CTPOCHUU aTOMOB bubmmoreka [JOK
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https://m.edsoo.ru/00ad9b7c

109 CocraB aTOMHBIX s1Iep Bubmioreka LIOK
https://m.edsoo.ru/00ad9b7c
110 H30TOmBI KaK pa3sHOBUIHOCTH aTOMOB bubnuorexa [JOK
XUMHUYECKOTO DJIEMEHTA https://m.edsoo.ru/ff0d664e
bubmuoreka IIOK
11| Omexrporn https://m.edsoo.ru/ff0d664e
bubmuorexa [JOK
112
DJICKTPOHHas OpOUTAITD https://m.edsoo.ru/00ad9b7c
113 OHepreTuyeckue ypoBHU U IOyPOBHU bubmuorexa [JOK
aToma; s-, p-, d-opburtanu https://m.edsoo.ru/ff0d67ca
114 DNEKTPOHHBIC KOH(DUTYPAITUH U AJIEKTPOHHO- bubnnoreka [JOK
rpaduueckue GopMyIibl aTOMOB https://m.edsoo.ru/00ad9b7c
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
115 nepBbiX 20 XUMHUYECKUX AJIEMEHTOB bubmorexa LIOK
= https://m.edsoo.ru/ff0dfee2
[Tepnoguueckon cucremsl JI.1. Menaeneena
3aKOHOMEPHOCTU U3MEHEHUS PaInyca aTOMOB
116 XAUMHUYECKUX DJIEMEHTOB, METAJUTMYECKUX U bubmoreka IIOK
HEMETaJUIMYECKUX CBOMCTB 110 IPYIIIaM U https://m.edsoo.ru/00ad9474
nepuoaam
3MmeHeHme CBOMCTB COSTMHEHUH
117 XAMHYECKHUX 3JIEMEHTOB B [IEPUOJAX U bubmorexa LIOK
rpynmax https://m.edsoo.ru/00ad9474
XapakTeprucTUKa XUMUYECKOTO 3JIEMEHTA I10
118 ero nosioxeHuro B Ilepuoguueckoit cucreme bubmiorexa LIOK

JI.11. MenneneeBa

https://m.edsoo.ru/00ad9b7c

119

3nauenue [lepuoanueckoro 3akoHa u
[Teproanyueckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB I Pa3BUTHS HAYKU U PAKTUKHU

Bu6nmoreka IJOK
https://m.edsoo.ru/00ad9a50
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DIIEKTPOOTPULIATETLHOCTH ATOMOB bubmumoteka [JOK
120
XUMHUYECKHUX IJICMCHTOB https://m.edsoo.ru/00ad9ela
121 KoBaneHTHas noJyisipHas CBS3b buGmiorexa LIOK
p https://m.edsoo.ru/00ad9ffa
122 KoBaneHTHas HEnmonsipHas CBSI3b buGmiorexa LIOK
p https://m.edsoo.ru/00ada52c
bu6mmoreka IJOK
123 HonHas xuMprdeckas CBA3E https://m.edsoo.ru/00ad9cb2
124 DNEKTPOHHBIE U CTPYKTYPHBIE (POPMYITBI bubmumoreka [JOK
BEIIIECTB https://m.edsoo.ru/00ada52c
bubmuoreka LIOK
125 Kpucramimueckue u aMop(HEIE BEIECTBA https-//m.edsoo.ru/00ada342
THUIBI KPUCTAIUIMYECKUX PEIIETOK U UX bubmmorexa [IOK
126
XapaKTEPUCTUKU https://m.edsoo.ru/00ada6bc
I1 0
127 3a§i‘éii§c¥f (éfs(())(l)?lch)f;I: B:(?;Ec;: ,COCTaBa u buGmnorexa LIOK
mn https://m.edsoo.ru/00ada824
CTPOCHUS
Konrtponbnas pabora Ne 5 o Temam
11 i I1
«Ilepuoanueckuii 3akoH u [leproauyeckas Bu6morexa 1IOK
128 cHCTEMAa XMMHYECKUX 31eMeHToB /JI. U. )
https://m.edsoo.ru/00ada96e
MenneneeBa. CtpoeHue atoma. XUMHUECKast
CBS3bY
bubmoreka IIOK
129 Crenens oxucieHus https://m.edsoo.ru/00adaab8
130 OKHUCINUTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU bubsmorexa LHOK
peaKil https://m.edsoo.ru/00adac34
131 XUMHYECKUE HTEMEHTHI — OKUCIIATEIN buGmnorexa LIOK
https://m.edsoo.ru/00adaab8
132 XUMUUYECKUE IIIEMEHTHI — BOCCTAHOBUTEIN bubmorexa LHOK

https://m.edsoo.ru/00adaab9
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133

134

135

136

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

CocraBjicHHE YPaBHCHUH OKUCITUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKI[HiA, METO/
AJIEKTPOHHOTO OallaHca

Brerunciienus no ypaBHEHUSIM XUMUYECKOU
PEaKIMK: KOJIMYECTBA BEIIECTBa, 00bEMa,
MaCChI 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BbEMY, Macce peareHTOB WU IIPOTYKTOB
peakuuu

Brprunciienus npocrenieid MoJIEKyJIIpHOU

(1)OpMy.]'II>I BCIICCTBA I10 U3BCCTHBIM
MacCCOBBIM JOJISIM 5JICMCHTOB

O0001eHME U CUCTEMATU3ALMS 3HAHUN no
reme «OKUCIIUTEIIHBHO-BOCCTAHOBUTEIIbHBIE
peaKium»

136

bubmuoreka LIOK
https://m.edsoo.ru/00ad9b7c

bu6nmoreka IJOK
https://m.edsoo.ru/00adae28

bubmuoreka LIOK
https://m.edsoo.ru/00adb076

bubmuoreka LIOK
https://m.edsoo.ru/00adb076
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9 KUIIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Jara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
Bceero U3yYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
CTPOCHIE aTOMA 1 bubmuoreka LIOK
p https://m.edsoo.ru/00adb59e
ITocnenoBaTenbHOCTE 3aII0IHEHU
SIIEKT I([)HHBIX opOuraneil aTOMOB 1 buGmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
MaJIbIX IEPUOJIOB
Oco0EHHOCTH 3aII0IHEHUS
SJIEKTPOHHBIX OpOUTaIEel aTOMOB 1 buGmnorexa LIOK
p p https://m.edsoo.ru/00adb7e2
OOJIBIIINX TIEPUOIOB
Crenens OKUCIEHUS U BAJIEHTHOCTD 1 buGmorexa LIOK
https://m.edsoo.ru/00adbac6
Bunasl xumMnueckoii cBA3u 1 buGmorexa LIOK
A https://m.edsoo.ru/00adbac6
OOMeHHBII 1 TOHOPHO-aKLENTOPHBIH
MeXaHHU3M 00pa30BaHUs KOBAaJIEHTHON 1 bu6mmoteka LIOK
CBA3H. MeXMOEKyIIIpHbIE https://m.edsoo.ru/00adbcb0
B3aNMOJICHCTBHSA
Tube! XpUCTAINIMYECKUX PEIIETOK
OCO66HI§OCTI/I CTPOECHUS P ’ 1 bubmorexa HOK
p . https://m.edsoo.ru/00adbe9a
KPHUCTAJUIMYECKUX PEIIETOK
3aBUCUMOCTE CBOICTB BEIIECTBA OT
TUIIa KPUCTAIUINYECKOU I::IméTKI/I " 1 bubmorexa LIOK
p . p https://m.edsoo.ru/00adc28c
BUJAa XUMHYECKOH CBS3U
Knaccudukanus XuMru4eckux 1 bubmmoreka IJOK

pEeaKuuii Mo pa3IMYHbIM MPU3HAKAM

https://m.edsoo.ru/00adcade
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DHepreTuka XUMUUYECKUX PEaKIUi.

bubmuoreka LIOK

10 I I
Tennosoit apdexT xummrIeckol https://m.edsoo.ru/00adcd68
peakuuu
11 3akon I'ecca u ero cieacTBus bubmorexa HOK
a https://m.edsoo.ru/00add448
BrprunciieHus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIIUN: TETNIOBOTO
s dekTa XUMHIECKON peakiuu Mo bu6nunoreka [JOK
12
KOJMYECTBY BELIECTBA, MACCE WUIIU https://m.edsoo.ru/00add5d8
00BEMY TPOpPEArupOBABIIETO HIIH
00pa3oBaBIIIETrOCs BEIIESCTBA
13 [ToHsiTHE O CKOPOCTH XMMUYECKOMN Bubmuorexa [HOK
peakiu. 3aKoH JEeHCTBYIOIIUX MacC https://m.edsoo.ru/00add8b2
14 Oueprus aktuBauuu. [lonstue o Bubmuorexa [JOK
katanmze. DepmenTsl. UHTHOUTOPHI. https://m.edsoo.ru/00add9d4
@DakTOpBI, BIUAIOIINE HA CKOPOCTh bubmuorexa [JOK
15 .
XUMHUYECKOU pEaKIin https://m.edsoo.ru/00addd12
16 [IoHATHE 0 XMMHYECKOM PaBHOBECHH, bubmuorexa [JOK
npuHuun Jle Hlarense https://m.edsoo.ru/00addbfa
@DakTOpBI, BIUSIOLIAE HA COCTOSHUE
XHMHYECKOT'0 PAaBHOBECHS.
17 IIporuo3u OBfHI/Ie BO3MOXKHOCTH bubmmorexa [IOK
P P https://m.edsoo.ru/00addecO
MPOTEKAHUS XUMHUYECKHUX
IIPEBPALLEHUI B PA3JIMYHBIX YCIOBUAX
18 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC Bbubnuroreka [IOK
peaxkuuu https://m.edsoo.ru/00addfe2
19 Baxurle oxkucanTenn u bubmuoreka IIOK

BOCCTAHOBHUTCIIN. HCpMaHI‘aHaT KaJlusa

https://m.edsoo.ru/00ade 104
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CBoiicTBa IPOCTHIX BEIIECTB —
METAJIJIOB U HEMETAIIJIOB, KUCIIOT U

20 coJiell — B CBETE MPENCTABIEHHH 00 bubmorexa HOK
pel https:/m.edsoo.ru/00ade348
OKHCIINTEIFHO-BOCCTAHOBHUTEIILHBIX
peaKuusax
[Ipaxtuyeckas padora Ne 1 Permenue
21 JKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME Bubnmuorexa LJOK
«OKUCIUTEILHO-BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/00ade488
peaKumn»
KoutponsHas padora Ne 1 1o teme
22 «OCHIC))BHBIG 3a€<0H0Me HOCTH bubmorexa LHOK
p . https://m.edsoo.ru/00ade64a
MPOTEKAHUS XUMHUYECKUX PEAKIUI
23 PacTBOpenue kak ¢puzuko- Bbubmmnoreka [IOK
XUMHYECKHUM Tpoliecc https://m.edsoo.ru/00ade64a
24 DIEKTPOIUTHI U HEXIIEKTPOJIUTHI bubmorexa HOK
p P https://m.edsoo.ru/00ade802
25 Teopust 37EKTPOTUTUYECKOMN Bubmuorexa LHOK
JUCCOUAIIANA https://m.edsoo.ru/00adea28
26 HMonHoe npou3BeIeHUE BOBI. Bu6nuoreka IJOK
Bonopoansliit nokaszarens https://m.edsoo.ru/00adec8a
27 DIEKTPONUTHYECKAs AUCCOLMALIMS bubmuoreka IIOK
KHCJIOT, OCHOBAHHI U COJICH https://m.edsoo.ru/00adec8a
bubmuoreka IIOK
28
Peaxwyn nonHoro obMena https://m.edsoo.ru/00adeeab
CBoMCTBA KHUCIOT, OCHOBAHHUIN U COJNEH
29 B CBETE IIPEACTABIICHUI 00 bubmmorexa [IOK
pel ! https://m.edsoo.ru/00adf004
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
b K
30 KadecTBeHHbBIE peaKkIiy HA HOHBI ubmmorexa O

https://m.edsoo.ru/00adf180
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[IpaxTuyeckas padora Ne 2 Perenue

31 JKCHEPUMEHTAIBHBIX 3a4a4 110 TEME buGmiorexa LIOK
p a https://m.eds0o.ru/00adf306
«INEKTPOJUTUYECKAS TUCCOLIUALIMSI
. bu6nmoreka IJOK
2
3 Taxpormus coner https://m.edsoo.ru/00adf518
33 Honusie ypaBHEHUS THAPOIIN3A COJIEH bubmorexa LIOK
yp Ap https://m.edsoo.ru/00adf68a
[IpakTiueckas padora Ne 3 Pemenue
34 3KI::ne I/IMeHTaJII;)HbIX 3a71a4 10 TEME buGmorexa LIOK
p = A https://m.edsoo.ru/00adfc20
«'unponus conen»
Brruucnenust Macchl IpoayKTa
pEaKLIHUH MO U3BECTHOM Macce OJTHOrO
U3 UCXOJHBIX BEILIECTB, B3ITOTO B bubmuoreka LIOK
35
BH/IE pacTBOpPAa, COAEPKALIETO https://m.edsoo.ru/00adfd9c
ONpeeaEHHYI0 KOHIEHTPAIUIO
PacTBOPEHHOIO BELIECTBA
KonTpoasHasg padora Ne 2 110 TeMe
36 "SJIGII()T OJ'II/ITI/IlzleCKaSI HUCCOLIMALIUS buGmorexa IIOK
p A Hart " https://m.edsoo.ru/00adfebe
XUMUYECKUE PEAKIIMU B PACTBOPAX
37 O01asa xapakTeprucTUKa HEMETAIIIOB buGmorexa LIOK
I p p https://m.edsoo.ru/00ac006¢c
38 OO01as XxapakTEPUCTUKA TAJIONEHOB buGnorexa IIOK
m p p https://m.edsoo.ru/00ae027¢e
XHMHUYECKHE CBONCTBA TraJIOIr€HOB. bubmoreka IIOK
39 o
XVMHYECKHE CBOWCTBA XJIOPa https://m.edsoo.ru/00ae054e
bubmuoreka IIOK
4
0 Xnoposoziopoz. Constas kicnora https://m.edsoo.ru/00ae080a
IIpaxtrueckas padora Ne 4 o Teme
" b P o bubmmoreka IIOK
41 [TosrydeHue CONTHOMN KUCITOTHI,

u3y4yeHue e€ cBOicTB"

https://m.edsoo.ru/00ae0bf2
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[TonsATHE 0 KHCIOPOACOAEPKAILUX bubnnoreka [JOK
42
KHCJIOTax XJIOpa U UX CONAX https://m.edsoo.ru/00ae0el8
B e e
© xemmaccn peaktui, com o ix BuSaorexa LIOK
peakiu, A https://m.edsoo.ru/00ae103e
pEareHToB JIaH B U30BITKE
Baxneime coeIMHEHUs XJI0pa U UX bubmunorexa [IOK
44
HaXxO0XJI€HUE B [IPUPOJIE https://m.edsoo.ru/00ael 156
45 OO01mas XapakTepuCTHKA SJIEMCHTOB Bubnmuorexa LJOK
VIA-rpynnsl https://m.edsoo.ru/00ae1156
o | Cmoemerateme oo
- PEL. p https://m.edsoo.ru/00ae1278
MoAU(UKAITUU CEPBI
47 CepoBoaopo/i, cTpoeHue, pu3nueckue Bubmmorexa [HOK
1 XUMHYCCKHE CBOMCTBA https://m.edsoo.ru/00ae14b2
Bu6nmoreka IJOK
43 OxcaEL cepsl https://m.edsoo.ru/00ae14b2
49 CepHucras KUCJIOTa U €€ COJH bubmmorexa [IOK
p ’ https://m.edsoo.ru/00aecl5e8
50 CepHas KUCJIOTA U €€ COTU bubmmorexa [IOK
p https://m.edsoo.ru/00ael5e8
51 ITpoMBILIIIEHHOE MTOTYyYEHUE CEPHOU bubnnorexa [JOK
KHUCIJIOTBI https://m.edsoo.ru/00ae35e6
Haxoxnenue cepsl u €€ COeIMHEHUN B
npupoje. XuMHUYECKOE 3arpsI3HEHHE bubmuorexa [JOK
52 N
OKpYXarolleu Cpeabl COEUHEHUAMUA https://m.edsoo.ru/00ae1886
cephl
B
BIYHCJICHUS MacChl nponyKTa } BuGmiorexa LIOK
53 peaKI1y M0 N3BECTHON MacCcOBOM

(06BEMHOIT) tote (%) ero BeIXo/1a OT

https://m.edsoo.ru/00aelae8
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TCOPCTUUICCKHU BO3MOKHOI'O

Brraucnenus maccoBoit (00bEMHOIA)
nonu (%) BbIXOZa MPOIYKTa peakiuu

bu6nmoreka IJOK

>4 IO M3BECTHOH Macce (00TEMY) https://m.edsoo.ru/00aelc64
HCXOJHOTO BEIECTBA U IPOAYKTA
peaKuuu
55 OO01mas XxapakTepuCTHKA dJIEMCHTOB Bbubmoreka [IOK
VA - rpynnsl https://m.edsoo.ru/00aelc64
A30T, pacnpocTpaHEHUE B IPUPO/IE, bubmmorexa [IOK
56 .
bu3HYECKre M XUMUIECCKHIE CBOHCTBA https://m.edsoo.ru/00ae1d86
57 AMMHak, ero pu3nIecKue u bubmuoreka LIOK
XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ae35¢e6
Bu6nmoreka IJOK
58 Com ammons https://m.edsoo.ru/00ae35e6
IT 6ota Ne 5
59 "Moryserne avnaka, myscie cro Eatmaorer LIOK
e i - M3YH https://m.edsoo.ru/00ae3ded
CBOICTB
bubmoreka IIOK
60 Oxcnpi asora (I, IL 1L 1V, V) https://m.edsoo.ru/00ae1750
bubmuoreka IIOK
61 A3zoTtHcTas KuciaoTa. A30THast KUCIOTA https:/m.edsoo.ru/00ac35e6
62 IIpoMBILIIIEHHOE NTOTyY€HNE a30THON bubnnorexa [JOK
KHUCJIOTBI https://m.edsoo.ru/00ae35e6
H . X
6 | sarpmmeune oxpyxaiomei cpems biorera L1OK
P pYyKaiom peld https://m.edsoo.ru/00ae3f50
COEIMHEHUSIMH a30Ta
64 ®ocdop, annoTponHbie MOIUPUKALIUN bu6mmoteka LIOK
docopa https://m.edsoo.ru/00ae4270
65 Oxkcust pocdopa (11, V) u Brbmmorexa LIOK

https://m.edsoo.ru/00ae4270
51




docdopHas kuciora
[ToHsATHE O MUHEPAIBHBIX

66 ynoOpeHusX. 3arps3HeHue Bubmuorexa LJOK
MIPUPOAHBIX BOJIOEMOB COCIMHEHUSMU https://m.edsoo.ru/00ae0dOa
azora u docdopa

67 VYraepon, ero aJuIoTponHbIE Bubnmuorexa LJOK
Mo (UKAIK U CBOMCTBA https://m.edsoo.ru/00adb33c
Oxcuzpl yraepona, ux pu3ndeckue u

68 XMMHYECKHE CBOMCTBA. Bu6nuoreka IJOK
DKojorudyeckue npooIemsl, https://m.edsoo.ru/00ad9cb2
CBsI3aHHBIE C OKcUJoM yriaepoaa (IV)

[TpakTrueckue padboTsl Ne 6 o Teme Bubnnorexa LOK
69 "
Homyuenue OKCHfIa yanepona (V) n https://m.edsoo.ru/00adb59e
M3Yy4YEHUE €ro CBOMCTB
70 v . Bu6nmoreka IJOK
FOJIBHAR KHCTIOTa 1 e co https://m.edsoo.ru/00adb6b6
[TepBoHavabHBIC TTOHATHS 00 Bubmorexa [IOK

71
OPTAHIHICCKIX BELICCTBAX KaK O https://m.edsoo.ru/00adb7e2
COEMHEHUSIX YIIepoia
[IpupoHbIE HCTOUHHUKHU Bubnnorexa LOK

72
YIJICBOZIOPOJIOB H HX POIIb B ObITY M https://m.edsoo.ru/00adbac6
MPOMBIIUIEHHOCTH
[ToHsITHE 0 OMOJIOrMYECKH BaXKHBIX

73 OPraHUYEeCKHUX BEIIECTBAX — KUpPaxX bubmorexa HOK

> https://m.edsoo.ru/00ae3£50
Oenkax W yriieBoaax

74 Kpewmnuii, ero ¢pusnueckue u bu6mmoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adbcb0

75 Oxcun kpemuus (IV), kpemHueBast Bubmorexa LIOK
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KHUCJIOTA, CUIIMKATbI

https://m.edsoo.ru/00ae3f50
bu6nmoreka IJOK

76
bop. bopuas kuciora https://m.edsoo.ru/00ae3f50
[IpaxTuyeckas pabora Ne 7 Perenue
77 OKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmmorexa [IOK
«Baxkneiie HeMeTaIbl U UX https://m.edsoo.ru/00ae3f50
COCIMHEHMS
Breraucienns maccel (00bE€Ma; H.Y.)
MPOJIyKTa peakiinu 1o JaHHOW Macce
78 ((?63&?1\1/1( ) I/I;cxouHoro Bg ecTBa bubmorexa LIOK
y A H-l ’ https://m.edsoo.ru/00ae3£50
COJIEpKAIIETO ONpeeIEHHYIO
MacCOBYIO JIOJIFO IPUMECEH
KontponbHas padora Ne 3 o Teme
79 «Ba>1<11){el71mple I})IeMeTanm;I U X bubmmorexa [IOK
https://m.edsoo.ru/00ae3f50
COCTUHCHUS.
OO6m1as XxapakTepuCTUKa XUMHUUECKUX
30 3JIEMEHTOB — METAJLJIOB Ha bubmuoreka LIOK
OCHOBAHMHU UX MoJioxkeHus B IICXD https://m.edsoo.ru/00ae3f50
JI.11. MenneneeBa
bubmuoreka IIOK
81 -uB-
Mertanist A- 1 b-rpynn https://m.edsoo.ru/00ae3£50
Mertannudeckas CBsI3b U
MeTaJlJTnYecKas KpuCcTaTmIecKas
82 emérka 3aBHCH1E)400TL bu3nIecKrx brbmmorexa LIOK
p . ) https://m.edsoo.ru/00ae3f50
CBOMCTB METAJUIOB OT CTPOCHUS
KpUCTAJUIOB
33 OO0rmre XMMHYECKHE CBOMCTBA bubmnorexa [IOK
METAJIOB https://m.edsoo.ru/00ae3f50
34 OO61mue crocoOb! MOTyYeHUs Bubmmoreka [JOK

MeTaJlJI0B, MeTajutyprusi. CruiaBbl

https://m.edsoo.ru/00ae3£50
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DJIEKTPOIN3 PacIUIaBOB M PACTBOPOB

bubmuoreka LIOK

85 COINEH KAK OJIMH H3 CNIOCOG0B https://m.edsoo.ru/00ae3f50
MOJTYYECHHS] METAJLJIOB
B cle 0 ypaBHE
86 3;;;1; gnﬁzg HacgJP;aEI;BHHHHZICTBO OB Eubmiorexa HOK
P p p P https://m.edsoo.ru/00ae3£50
BEIIICCTB
7 N bu6nmoreka IJOK
OHATHEC O KOPpO3MH MCTAILIOB https://m.edsoo.ru/00addfe2
B o
88 monomsosaicw pemers crcrem BuGmiorexa LIOK
- p https://m.edsoo.ru/00ae3£50
ypaBHEHUU
89 PasnuuHble TUIBI BEIUUCIEHUH 110 bubmuoreka LIOK
YpPaBHEHUSIM XUMHUYECKUX PEaKIUn https://m.edsoo.ru/00ade348
90 Meramnst A-rpynn. Hlenounsie bubmoreka ITOK
METaJJIbI https://m.edsoo.ru/00ade488
91 Haxoxnenue B npupone. CoiicTBa bubmmorexa [IOK
MIEJIOYHBIX METAJIJIOB https://m.edsoo.ru/00ade64a
9 OKcuabl ¥ THAPOKCUIBI HATPUS U Bbubnuorexa LIOK
KaJIis https://m.edsoo.ru/00ae3f50
93 bubmoreka IIOK
IHenounosemMenbHbIC MeTalTEI https://m.edsoo.ru/00ade802
Baxneiime coeTMHEHUS KaIbIUs, bubmuoreka IIOK
94 N
CBOHCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
95 JKEcTKOCTh BOIBI U CIIOCOOEI €6 bubnmorexa [IOK
YCTpaHEHHUS https://m.edsoo.ru/00adec8a
o6 {[}II?KTH%CKM pabota Ne 8 o Teme Bubmiorexa [JOK
CCTKOCTI)”BO)ILI 1 METOJBI €€ https://m.edsoo.ru/00adec8a
YCTpPaHEHHUS
97 AJTIOMUHHN Bu6nuoreka LIOK
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https://m.edsoo.ru/00adeea6

08 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmunoreka [JOK
TUAPOKCHJIA aJTFOMUHUSA https://m.edsoo.ru/00adf004
99 OO0mast xapakTepUCTHKa METAIIOB b- Bu6imoreka [IOK
rpynn (moOOYHbBIX MOATPYIIN) https://m.edsoo.ru/00adf180
100 IlepBoHavasibHBIE PEACTABICHUS O Bubnmuorexa LJOK
KOMIIJICKCHBIX COCIUHECHUAX https://m.edsoo.ru/00ae3f50
bu6nmoreka IJOK
101
0 Men u cepebpo https://m.eds0o.ru/00adf306
102 [IpencraBnenus 00 aMMHUAYHBIX Bubmuorexa [HOK
KOMILIEKCax cepedpa u Meau https://m.edsoo.ru/00adf518
Bu6nmoreka IJOK
103 Tmk https://m.edsoo.ru/00adf68a
104 AmMoTepHBIe CBOMCTBA OKCHIA U Bu6nmoreka IJOK
TUAPOKCHIA IMHKA https://m.edsoo.ru/00adfc20
bubmuoreka LIOK
105 Keneso https://m.edsoo.ru/00ae3f50
106 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubmoreka IIOK
(IT) u xene3a (III) https://m.edsoo.ru/00ae3f50
107 bubmuoreka IIOK
HyryH W cTan, — Crulabl xkeiesa https://m.edsoo.ru/00ae3f50
[Tpaktnyeckas padora Ne 9 Perenue
108 OKCHEPUMEHTANILHBIX 3a1a4 110 TEME bubnnorexa [JOK
«BakHenniie MeTajjbl U UX https://m.edsoo.ru/00ae3t50
COCJIMHEHUS
Brruncnenus coctapa cMecel ¢
109 HCIIOJIb30BAHUEM PEILIEHUS CUCTEM Egg;%ﬁiﬁiioﬁ/ooaﬁ £50
ypaBHEHUI T ]
110 PaznuuHble THIIBI BEIYUCIICHUH 10 bubmuorexa IJOK
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YPaBHEHUSIM XUMUYECKUX PEaKUUU

https://m.edsoo.ru/00ae054¢e

KonTtponbnast padora Ne 4 o teme

111 B N bu6nmoreka IJOK
(DAAHCHIIC MCTAJUTBT M UX https://m.edsoo.ru/00ae080a
COCIMHEHUSD)
be3omacHoe ncnoap30BaHNE BEIISCTB Bubmmoreka ITOK

112 .

U XUMUYECKUX PEaKUuuil B ObITY https://m.edsoo.ru/00adb33c

113 HoBbie MaTepuanbl U TEXHOJIOTHH. Bubnmuorexa LJOK
[IpuHIUIIBL «3E€TEHON XUMUM https://m.edsoo.ru/00ae3f50

114 x Bu6nmoreka IJOK

HMIMHA 1 310POBBE https://m.edsoo.ru/00ae0e18
XUMHUYECKOE 3arpsi3HEHUE
oKkpyxaroten cpensl. [lonsarue o bubmmorexa [IOK

115 N
[pEeNEIbHO JOIYCTUMON https://m.edsoo.ru/00ae3f50
koHueHtpanuu Bemects (IT1K)

DKOJIOTHYECKHUE TPOOIEMBI,

e CBA3RHHbIE C COSAMHEHUAMU Bubmorexa [[OK
YIICpO/id, a30Ta, CCPBI, TAKCIIBIX https://m.edsoo.ru/00ad9cb2
MeTaJI0B. POk XMMHM B pelieHun
HKOJIOTUYECKUX TTPOOIEM

. Ilepronuecknii 3aKOH XUMHUYECKHUX Bubmiorexa [IOK
3JIEMEHTOB B CBETE TEOPUU CTPOCHUS https-//m.edsoo.r/00ac1 156
aroma

118 C bubmoreka IIOK

TpocHHE aToMa https://m.edsoo.ru/00ael156

119 o bubmuoreka IIOK

OPMBEI CYIICCTBOBAHHS aToMa https://m.edsoo.ru/00ae14b2

120 Ilepronnueckas cucTeMa XUMHUYECKHUX Bubnnorexa LOK
AJIEMEHTOB B CBETE TEOPHUHU CTPOCHUS https-//m.edsoo.r/00ac1278
aroma

121 3aKOHOMEPHOCTH B H3MEHEHUH Bubnuoreka LIOK
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CBOMCTB XMMHUYECKHUX DJIIEMEHTOB U UX
COCTMHCHUH B TIEPHOJIAX

https://m.edsoo.ru/00ae3f50

3aKOHOM€pHOCTI/I B UBMCHCHHUH

122 o bubmmoreka [JOK
CBOMICTB XI/I\IE/II/I‘ICCKI/IX JJIEMEHTOB U UX https:/m.edsoo.ru/00ae1 4b2
COEJIMHEHUH B TPYyIIIax
123 CTpoeHue BellecTBa B TBEPAOM, bubmuoreka LIOK
KUJKOM U Ta3000pa3HOM COCTOSIHHH. https://m.edsoo.ru/00ael5e8
. bubmuoreka LIOK
124
Bu/lbl XUMUECKOH CBA3H https://m.edsoo.ru/00ae3£50
125 Kiaccupukanus XuMHIecKux bubmmoreka [IOK
peaKIuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00ae3f50
IIporno3upoBanue BO3MOKHOCTH
126 MPOTEKAHUS )EHMquCKI/IX Bu6morexa LIOK
TpCBpAIICHAN B paquHIZIX yCIOBHIX https://m.edsoo.ru/00aelae8
Ha OCHOBE MPEICTABICHUMN
XUMHUYECKON KUHETUKU
IIporno3upoBanue BO3MOKHOCTH
17 MIPOTEKAHUS )EI/IMI/IquKHX Bu6morexa LIOK
TpCBpAIICHAN B pagHHqHEIX yCIoBHIX https://m.edsoo.ru/00aelc64
Ha OCHOBE NPEICTABIECHUN
TEPMOJMHAMUKH.
128 % bubmuoreka IIOK
MMHHCCKHC peaKiini B PACTBOpaXx. https://m.edsoo.ru/00aelc64
129 r . bubmuoreka IIOK
HApOJIH3 COMeH https://m.edsoo.ru/00aec1d86
130 CaoiicTBa KI/ICJ'\I'OT6B CBETE Bu6muorexa OK
TPEACTaBICHIH O . https://m.edsoo.ru/00ae35e6
SIIEKTPOJIUTHYECKON JUCCOTNAIINT
131 CBoiicTBa OCHOBAHUI B CBETE Bubnnorexa LOK

MpeJICTaBICHHUA 00
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BHCKTpOHHTH‘ICCKOﬁ Jucconruanumn

https://m.edsoo.ru/00ae3de8

CBoliicTBa cOJI€il B CBETE

132 IpeICTaBICHUN 00 1 bubamorewa LIOK
o https://m.edsoo.ru/00ae1750
3JIEKTPOJIUTAYECKON TUCCOLUALIUN
133 OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC 1 bu6nmoreka IJOK
peaxkuu. https://m.edsoo.ru/00ae1886
Bbu6mmoreka IJOK
134 DICKTPOIH3, ! https://m.edS(])_E).ru/Oan3f50
135 Pomemne enommmanmr s 1 I BrGmnorera LIOK
https://m.edsoo.ru/00ae4270
M0 TeMe «XUMHAYECKUE PEAKITHI
[TpakTiueckas padorta Ne 11.
136 Pemenne skcnepuMeHTAIBHBIX 33124 1 1 bubnnorekxa [IOK
o TeMe «MeTaibl, HeMETaIbl U UX https://m.edsoo.ru/00ae3f50
COCIMHCHMSI
OBIIEE KOJIMYECTBO YACOB I10 136 1

I[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJabTara
1 ITo teme: «llepBoHaYanbHbIE XUMUYECKHE TTOHATHS
pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHSATHUN: aTOM, MOJEKYIa,
XUMUYECKUM 3JEMEHT, IMPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(ogHOpOIHAS M HEOAHOPOJHAs), BaJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
1.1 MaccoBasi JIOJISI XUMHYECKOTO DJIEMEHTa B COCIMHCHUHU, MOJIIPHBIA 00BEM,
XUMHUYECKash peaklus, KIACCU(PUKALUS PEAKIUi: PEaKIMH COCAHMHCHUS,
peaKuu pa3joKEHUs, PeaKkiUuu 3aMeleHUs, peakiuu OOMeHa, JK30- U
SHAOTEPMHUECKHUE PEaKIMH, TEeIUIoBOM d(hdeKkT peakuuu, pacTBop,
MaccoBasi 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTpAIlHs) B pacCTBOPE
12 WUTIOCTPUPOBATH  B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHUX TOHATHH U
' MPUMEHSATH 3TH TOHATHUS IIPHU ONMKUCAHUH BEIIECTB M MX MPEBPAIICHUI
13 HCIIONIb30BaTh XMMHUECKYI0 CHMBOJIMKY ISl COCTaBJICHHs ()OPMYIT BEIIECTB
' Y YPAaBHEHUN XUMUYECKUX PEaKIUI
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsSI MAaCChl BEIECTB, MOCTOSHCTBA
’ COCTaBa, aTOMHO-MOJIEKYJISIPHOT'O YUYEHHMsI, 3aKOHAa ABOTraJpo
1.5 OTIPEIETISATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIacCU(UIIUPOBATh XUMHUYECKHE peakuuud (M0 YHCIy H  COCTaBy
’ YUaCTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIIOBOMY P HEKTY)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChI BEIIECTB
18 BBIUMCIISATH MAacCOBYIO JIOJIO XHMHUYECKOTO JJIeMeHTa 1o (opmyre
' COEMHEHUS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEILIECTBA B pACTBOPE
110 MPUMEHATh ©CTeCTBEHHOHAy4YHBbIC METOJbl TIO3HAHUS — HaOMIOJCHHUE,
' U3MepeHHe, MOIETUPOBaHNE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIH )
2 [To Teme: «Baxuelmme npeicTaBUTENId HEOPTraHUYECKUX BEILIECTBY
21 PacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TOHSITHH: OKCHI, KHCIIOTa,
' OCHOBaHHE, COJIb
29 ONpeNeNsaATh MPHUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
’ CoeIMHEHUH 110 hopMyIam
2.3 KJIaccu(UIUpPOBaTh HEOPraHMUECKUE BELIECTBA
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XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPKIasi OMUCAHUE MPUMEPAMU MOJEKYISIPHBIX
YpaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEaKIUU

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUs XMMHYECKUX IIPEBPAILlCHU B
Pa3INYHBIX YCIOBUIX

2.6

2.7

CJICOOBATh IIpaBHUJIaM I10JIb30BaHUA XUMHUYECKOUN HOCY,Z[OP'I )51 J'Ia60paTOpHI)IM
o0opynoBaHMEM, a TakKXKe IMpaBWiaM OOpallleHus C BElIeCTBaMU B
COOTBCTCTBUU C I/IHCprKLII/ISIMI/I 110 BBIITOJIHCHU O JIaGOpaTOpHBIX
XUMHUYECKHUX OMBITOB IO TOMYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BoopoJila M KHUCJIOpOJA), MPHUTOTOBJICHHUIO PACTBOPOB C OMpPEACIEHHON
MaccOBOH I[OJ'IGIZ paCTBOpéHHOFO BCIICCTBA, IINIAHUPOBATH U IIPOBOAUTH
XUMHUYCCKHEC OKCICPHUMCHTBIIIO PACIIO3HABAHUIO PACTBOPOB menoqeﬁ u
KHCJIOT ¢ MIOMOIIIbIO MHANKATOPOB (J'IaKMyc, (i)eHOJ'I(l)T AJICMH, MCTUJIOpAHXX U
Apyrue)

IIPOBOJIUTH PACYETHI 10 YPAaBHEHHUIO XUMUYECKOU peaKkIuu

3.1

32

[To Teme: «Ilepuonnyeckuii 3akoH u [leproauueckasi cucTeMa XUMHYECKHX
anemeHToB [[. WM. MenneneeBa. CtpoeHne aToMoOB. XHMHUYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHI

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHYCCKHUX MMOHATHUH: AApO aroMma,
BHCKTpOHHHﬁ clioi aToMa, aTOMHas Op6I/ITaJ'IB, paanyc atomMa, XUuMHU4ICCKad
CBs3b, noJrsipHas n HCIIOoJIsIpHad KOBaJICHTHasA CBA3b,
SJICKTPOOTPULATCIIBHOCTh, MOHHAsd CBA3b, WMOH, KAaTHOH, aHHWOH, CTCIICHb
OKHCJICHHUA

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKHUC 3JICMCHTEI

33

ONHKCBHIBATh M XapaKTepu3oBaTh TaOiuuHyro ¢opmy I[lepuommaeckoit
CHUCTEMBI ~XMMHYECKHX DJEMEHTOB: pa3jnyarh TMOHATHS  «TJIaBHAS
noarpynna (Arpynma)» u «mmobdounas noxarpymnmna (brpymmna)», «Maibie» u
«OOJIBIIINE» TEPUOJIBI

34

packpbiBaTh  cMbicn  Ilepuoamueckoro 3akona J[.M. MeHnneneena:
JACMOHCTPpUPOBATL IMOHHUMAHUC HGpHOI[H'—IGCKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHWYECCKHUX DJICMCHTOB OT UX ITOJIOKCHUS B Hepnozmqecxoﬁ CHUCTEME

3.5

COOTHOCHTH 0003HaueHUsI, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrema xumuyeckux odiaemeHToB J[.MI. MengeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa  spa, oOILIee YuCIO DIIEKTPOHOBU  paclpesesieHue HX 10
3JIEKTPOHHBIM CJIOSIM)

3.6

ONpeaACIATh CTCIICHb OKUCIICHUSA 3JIEMCHTOB B 6I/IHapHBIX COCANHCHUAX

3.7

OTpEeACNATh BHJ XHUMHYECKOM CBsi3M (KOBaJeHTHAassT W  HMOHHAs)B
HEOPraHUYECKUX COECIUHEHUAX
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9 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

ITo Teme: «BCH_[CCTBO 1 XUMHYECKas pCaKIusi»

1.1

pacKpbIBaTb  CMBICII  OCHOBHBIX  XMMHMYECKUX IIOHATHHA:  pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JICKTPOIUTHYECKAS JUCCOLMALUS, PEAKLIUN
MOHHOTO OOMEHa, KaTaliu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHUMBIE H
HeoOpaTUMblEe pEeakLUH, OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE pEaKLuH,
OKHUCIIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,
aM(pOTEepHOCTh, XUMUYECKas CBSI3b (KOBAJIEHTHAs, HOHHAs, METaJNIN4YecKas),
KPUCTAJJIMYECKAsl PEIIETKA, CIUIABbl, CKOPOCTh XMMHUYECKON PEaKIINH

1.2

HIUIIOCTPUPOBATL  B3aWMOCBA3b  OCHOBHBIX XHMMHUYCCKHX MOHATHH U
IMPUMCHATDH OTU IMOHATHSA ITPU OIMUCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

1.3

1.4

1.5

COCTaBJISITh  YPaBHEHHUS  D3JEKTPOJIUTHUUECKON AMCCOLMAIMM  KUCIOT,
LIEJI0YEN U COJIEH, IOJHBIE U COKPAILEHHBIE YPABHEHUS PEaKIMi MOHHOIO
oOMeHa

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKLUN
HOCPEJICTBOM COCTABIICHUS 3JEKTPOHHOTO OallaHCa ATUX peaKIuii

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIuu

2.1

22

I[To Ttemam: «Hemeraimel M ux coeauHeHUs» U «MeTalulel U UX
COEIUHEHUS

XapaKTCpU30BaATh (OHI/ICBIBaTB) 06H_[I/Ie n CHCI_II/I(I)I/I‘ICCKI/IC XUMHUYCCKUC
CBOMCTBaA MMPpOCThIX W CIIOKHBIX BCIICCTB, IMOATBCPIKAAA OIMCAHUC
npuMepaMu MOJICKYJIISAPHBIX W HMOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHX
XUMHUYCCKUX peaKLII/Iﬁ

COCTaBJIATb YPABHCHUA peaKuHﬁ, MOATBCPKKAAOIMINX  CYHICCTBOBAHUC
T€HETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT WX CTPOCHMS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHUX TMPEBPALICHH B Pa3IMYHbBIX
YCIIOBHSIX

2.4

CJIeIOBATh MPaBHJIaM TMOJIb30BAHMS XUMUYECKOW MOCY10i U 1a00paTOpHBIM
o0opynoBaHWEM, a TakXKe IMpaBWjiaM OOpamieHus C BelIeCTBaMH B
COOTBETCTBUHN C UHCTPYKIUAMHA 110 BBITIOJTHEHU IO J'Ia60paTOpHI)IX
XUMHYECKHUX OIMBITOB IO MOJIYYCHHUIO U COOMPaHHUIO Ta3000pa3HBIX BEIIECTB
(aMMmMaka ¥ yriIeKUCIIOro rasa)

2.5

MPOBOJIUTh PEAKIIMH, MOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB pa3inYHBIX
BEIIIECTB: PACIIO3HABATh OIBITHBIM TYTEM XJIOpHUZ-, OpPOMHJI, HOIHI,
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kapOonar, Qocdar, cuiukar, cyabpaT, THIPOKCUAWOHBI, KATHOHBI
aMMOHHSI, WOHBI HW3YYCHHBIX METAJUIOB, IPHCYTCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIICCTB

3.1

[To Teme: «Xumus U OKpyXkaroas cpega»

pacKkpbIBaTh CMBICI OCHOBHBIX XxuMuueckux mnonsTui: IIJIK BemectBa;
KOPPO3HsI METAJIIOB

3.2

MPUMEHSATh OCHOBHBIEC OTEPALIMH MBICIUTEIBHON ACSITEIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATU3aINIO0, BhIIBICHUE TIPUYUHHO-
CJIEICTBEHHBIX CBA3CH — Il M3YYEHHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; ecTeCTBEHHOHAayuHble METOJbl TO3HaHUS — HaOIOJeHHeE,
U3MepeHHe, MOICTUPOBaHNE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBII)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
HepBOHa‘-IaJIBHBIe XUMHWYCCKUEC ITOHATUA

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4YelOBeKa. XUMHUS B cUcTeMe Hayk. Tema u
BemecTBa. OU3UYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE BEIIECTB

ITousstne o0 MeTozax mmo3HaHus B xuMud. Uuctele BemiectBa U cMmecu. CriocoObI
pazzaeneHus cMecen

1.3

1.4

1.5

ATOMBI U MOJEKYJbl. XUMHUYECKUE 1eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U ciioxHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbpHass aTroMHas Macca. OTHOCHTENbHAs
MOJICKYJIsIpHas Macca. MaccoBas 011 XHMHYSCKOr0 3JIEMECHTA B COCJUHCHUHU

KomnuecTBo BemectBa. Mosbs. Monsipaas Macca. B3auMocBsI3b KOJIMYECTBA, MacChl
yuclia CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo ¢dopMmynaM XUMHUYECKUX
COCTUHEHUN

1.6

Ou3nyeckue U XUMUYECKHUE SBICHUS. XUMHYECKasl peakius U €€ MpU3HaKu. 3aKOH
COXPAaHEHHUS MacChl BEIIECTB. XuMuieckue ypaBHeHus. Kiaccuduxamus XuMuyeckux
peakuuii (coenHEeH s, Pa3IOKEHMs, 3aMeIeH s, OOMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYJOH, C MpaBUIaMHU
paboThl B abopaTopuu U mpuéMaMu oOparieHus ¢ 1abopaTOpHbIM 000pYI0BAHUEM,
M3Y4YeHHE U OnucaHue (U3MUECKUX CBONCTB OOpPa3I[0B HEOPraHMYECKUX BELIECTB,
HaOmoieHne Qu3nveckux (IJIaBJIeHHE BOCKA, TasHUE IibJa, pacTUpaHHe caxapa B
CTYNIKE, KHWIIEHUE U KOHJEHCAIUs BOJbI) M XHUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAIMBaHWE MEIHOI MPOBOJIOKH, B3aWMOJCWUCTBHE Mella C KHCIOTOMN) sIBICHUH,
HaONOJIeHWe W ONHCaHWE TPHU3HAKOB TMPOTEKAHUS XHUMHUECKHUX  pPeaKIHid
(pa3noxeHue caxapa, B3aUMOJEWCTBHE CEPHOM KHCIOTHI C XJOpPHJIOM Oapwus,
paznoxxenue tuapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJICHWCTBHE jKele3a C
pactBopom comu menu(Il), m3ydenune crmocoOOB pazieneHus cMeceil (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MIPOBEJIEHUE OYHCTKH IOBApEHHOM COJM, HaOJI0/IeHWE M ONMHUCAHHE pe3yJbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

2.1

Baxnerime npencraBuTeNn HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3nyxa. Kucinopoa — a1eMeHT U IpoCcTOe BEIIECTBO.
Haxoxpaenue xucinopoaa B mpupoje, pusndeckre 1 XuMUIeCKHe CBOMCTBA (peaKinu
ropenus). Oxcupasl. [Ipumenenne kucimopoaa. CrocoObl MOMYYEHHS KHCIOPOJa B
naboparopun M TmpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupone. O30H —
AIJIOTPOIHAS MOAUDUKAIIMS KUCIOpOAa
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TernoBoil 3¢ ¢dexkT XUMHUUECKOW peakuuu, TEPMOXUMHUYECKHE YPAaBHEHUS, SK30- U
SHAOTEPMHUUYECKHE peakuuu. TOomIMBO: Yrojab M MeETaH. 3arps3HEHUE BO31yXa,
yCUJIEHHE TapHUKOBOTO 3(pexra, pazpylieHne 030HOBOTO €105

23

Bogopon — sieMeHT M mpocroe BemecTBo. HaxoxkaeHue Bomopoaa B IIPHUPOIE,
¢bu3nveckre 1 XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI oaydeHus. Kuciaorsl u
coIu

24

2.5

2.6

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

®dusnyeckne cBOWCTBA BOJbl. Bojga kak pactBopurenb. PacTBopbl. HachilieHHbIE 1
HEHACHIIICHHBIC PAcTBOPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas 1ois
BEIIIECTBA B pacTBOpE. XUMHUYECKHE CBOMCTBA BOJIbl. OcHOBaHuUA. Posib pacTBOpOB B
NpUpoOJle M B KU3HMU 4eloBeKa. KpyroBopor BoAbsl B HpuUpoje. 3arps3HEHUE
MpUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

Knaccudukanuusa Heopranmdeckux coenunenuit. Oxcuapl. Knaccudukanus oKCUAOB:
coneoOpa3ymoiire (OCHOBHbBIE, KHUCIOTHBIE, amM(OTepHbIE) U HECcoIeoOpasyrouue.
Homenknarypa okcuioB. @usndeckne U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydueHue
OKCH/IOB

2.7

OcHoBanus. Kiaccupukanus ocHOBaHMM: WIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknatypa ocHoBanuii. ®u3uyeckrue U XUMHUYECKHE CBOWCTBA OCHOBAHHIA.
[Tonydyenue ocHOBaHUI

2.8

Kucnorsl. Knaccudukaumss xucnor. Homenknarypa kucinor. @Pusnyeckue Hu
XUMHUYECKHE CBOMCTBAa KuCIOT. Psan aktuBHoctH MerauioB H.H. bekerosa.
[Tonyuyenue kucimot

29

2.10

Comu. Homenknarypa coseli. @Pu3ndeckMe M XUMHYECKHE CBOMCTBA COJIEH.
[Tonyuyenue conen

I'eneTnyeckas CBA3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX COE€TUHEHUI

2.11

XUMUYECKUI 3KCIIEPUMEHT: KaueCTBEHHOE ONPEIENIEHUE COJEpKaHUsl KUCIOpoJa B
BO31yXe, MOIy4YeHHe, cCOOMpaHue, paclio3HaBaHUE M HU3Y4YEHHME CBOMICTB KHCIOPOJA,
Ha0Jt0/IeHNe B3aUMOJIEUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BO3HUKHOBEHUS U
MpeKpaleHus: TopeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB M OMUCAHHE
WX CBOWCTB, MOJy4YeHHE, COOMpaHue, paclo3HaBaHWEe U M3y4eHHe CBOMCTB BOAOPOAA
(ropenue), B3aumojeicTBue Bomopoaa ¢ okcugom  menu(Ill)  (Bo3moxkHO
MCIOJIb30BaHUE BUICOMATEPUAIOB), HA0IIOIeHHE 00pa3IoB BEIIECTB KOJIHMUECTBOM |
MOJIb, HCCIEOBaHHEe OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C  Pa3IUYHON
pPacTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOM JOJIeH
pacTBOPEHHOTO BEIIECTBAa, B3aUMOJCHCTBHE BOJBI C MeTaUlaMd (HaTpUueM |
KaJiblieM) (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB), ONPEEICHUE PacCTBOPOB
KHCIIOT Y 1IeJIoueld ¢ TMOMOUIbI0 HHAMKATOpOB, HCCIEA0BaHHE 00pa3loB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJACHHE WU3MEHEHUS OKPACKH
WHJIMKAaTOPOB B PAcTBOpPax KHUCIOT W IIEJIOuYel, M3ydeHUE B3aMMOJEUCTBHUS OKCHIA
Meau(Il) ¢ pactBOpoM CcepHON KHCIOTBI, KHCIOT C MeETallaMH, pEaKIHi
HEWTpanu3aluy, TMOJyYeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
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MeTajula JPYyruM U3 pacTBOpPa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad MO TeMe
«BaxHeimme Kj1acchl HEOPraHUYECKUX COCAUHECHUI

3.1

3.2

33

34

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX 3iieMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUecKasi CBA3b. OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne o rpymmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METallIbl, IaJOrEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT amdoTepHbIE OKCHIBI U
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema XUMUYecKuX sieMeHtoB JI.U.
MenpneneeBa. KoporkomepuoaHas W jaiuHHonepuonaHas ¢opmbl Ileproaudeckoit
cucrembl xumuueckux adsemeHtoB .M. Mengeneesa. Ilepuonsl u  rpymisl.
@U3NYECKUI CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI 3JIEMEHTA

Ctpoenne atomoB. CoctaB aToMHbIX siaep. M3orombl. OnekTpoHsl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TMEPBbIX 20 XMMUYECKUX dJIeMEeHTOB [lepuoandeckoit
cucrembl JI.MI. MengeneeBa. XapaKTepUCTHKAa XHMHYECKOrO JJEMEHTA IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Menzaeneena

3aKOHOMEPHOCTM  W3MEHEHHs  paguyca aTOMOB  XHMHUYECKHUX  DJIEMEHTOB,
METANIMYECKUX U HEMETAJJIMYECKUX CBOMCTB IO IpyNIaM MU NepuojaM. 3HAYCHHE
ITepnonnueckoro 3akoHa u Ilepuonnueckoi CHUCTEMbI XMMUYECKUX DJIEMEHTOB IS
pa3BuTus Hayku U npakTtuku. .M. Menaenees — yd€HbIN U IpayKJaHUH

Xumuueckass  cBsa3b.  KoBaseHTHas — (MojsipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATETbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenb okuciieHus. OKHUCIUTEIHFHOBOCCTAHOBUTEILHEIC pCeaKknu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIN

XUMUYECKUH JKCIIEPUMEHT: H3ydeHHe 00pa3lloB BEUIECTB METAJIOB U HEMETAIJIOB,
B3aUMOJICHCTBUE TUAPOKCH]IA LIMHKA C PacTBOPaMHU KHCIIOT U IIEJI0Yei, IpOBEACHUE
OMBITOB, WUIIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI
(ropeHue, peakiiu pa3ioKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

1.1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrema xumMuueckux siemeHToB JI.H.
MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XAMHYECKHUX JIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAJIUSI, KLU U UX COCIUHEHUH B
COOTBETCTBUHU C MOJIOKEHHEM 3JIEMEHTOB B IlepHOIUUYECKON CUCTEME U CTPOCHUEM
UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUJIbI XUMUYECKON CBSA3HU. THIBI KPUCTAIUIMUECKUX PEIHIETOK,
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1.3

1.4

3aBUCHMOCTb CBOWMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs1). XMMHUYECKUE CBOMCTBA BEILECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJlacCaM  HEOPraHWYECKMX  COCAVHECHMH, TEHETHYecKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKMX pEaKkIHUid MO pa3MYHBIM NpU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY 3P dEKTY, 10 U3MEHEHHIO
CTENEHEW OKHUCIEHUS XMMHYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTajan3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKluu, TePMOXUMUYECKUE YpaBHEHUSI.
[TonsiTHE O CKOPOCTH XUMHYECKOW peaKII1

[lonsatne 006 oOpaTUMBIX W HEOOPATUMBIX XHMHYECKHX peakiusax. [loHsTtue o
TOMOTEHHBIX M TETePOreHHBIX peakiusax. [loHATHEe O XMMHYECKOM paBHOBECHHU.
@dakToppl, BIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUH H  IIOJIOKCHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHUCIUTEILHO-BOCCTAHOBHUTEIIHHBIE pcaKkuuu, I-)JICKTpOHHI)II\/JI OajlaHC OKHUCIIMTEILHO-
BOCCTAHOBUTEIbHOM  peakuuu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIUTEIIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C HUCIIOJIIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopust 2NEKTPOIIUTUYECKOW JUCCOLMALMU. OIEKTPOJIUTHl U  HEDJIEKTPOJIMTHI.
Karnounbl, aHnoHbl. MexaHHW3M JUMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BHIIAMH
xuMuueckon cBszu. Crenenb auccouuanuu. CUIbHBIE U CJIA0bIE AJIEKTPOJUTHI.
Peakuuu nonHOro o6MeHa. Y ciaoBUs MPOTEKaHUS peaklMii HOHHOTO OOMEHa, MOJIHbIE
Y COKpalll€HHbIE HOHHBIE YpaBHEHHU peakiuil. CBONCTBA KUCIOT, OCHOBAHMM U COJei
B CBETE MpEACTaBICHUN 00 SIEKTPOIUTHUECKON auccoruaimu. KadecTBeHHbIE
peakuuu Ha MOHBL. [IoHATHE O THApPOIU3E COJIer

1.7

XHUMHUYECKUHN HKCIIEPUMEHT: 03HAKOMIICHHE ¢ MOJAEIIAMHU KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METANIOB U HEMETAJUIOB (TpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpHAa HATPHs); HMCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHYECKOMH
pEaKIMU OT BO3ACUCTBUS pa3IMUHBIX (DAKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILIECTB, MpOIecca AUCCOLUAIIMM KUCIOT, IeJouei U cojei (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUATIOB); IPOBEJEHUE OIBITOB, WIIOCTPUPYIOIINX
NpU3HAKU MPOTEKaHUsl peaklnii HOHHOro oOMeHa (0O0pa3oBaHMe OcaliKa, BbIIEIEHUE
ra3za, oOpa3oBaHHE BOJbl); OMNBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuidl (TOpeHHe, peaKkIuu pas3IoKEeHUs, COECIUHEHUS);
pacro3HaBaHHE HEOPTraHMYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX peakluid Ha
VOHBI; PELIEHUE dKCIIEPUMEHTANIBHBIX 33]a4

2.1

Hemeramie! 1 ux COCINHCHUA

OO0mast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CTtpoeHHe W (U3UYECKUE CBOIMCTBA MPOCTHIX BEIIECTB —
raJIOTeHOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTajllaMHM, HEMeTajulaMu, Iuenoudamu). XiopoBojgopoxa. ConsHas KHCIOTa,
XMMHYECKHE CBOMCTBA, MTOJIYyUYECHHUE, TPUMEHEHHUE. [[elicTBrE XJTopa U XJI0OpOBOIOPOIa
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Ha OpraHu3M 4CJIOBCKaA. Baxwueiiine XJIOPpUAbI U UX HAXOXICHUC B IIPUPOALC

2.2

2.3

OO6mas xapaktepuctuka eMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJA U Cepbl. AJUIOTPONHbIE MOAM(HUKAINN KHCIOPOAA U CEpPHI.
Xumnueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3HUECKHEe U XUMHUYECKUE
cBoiicTBa. OKcHIBI CEpbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KHCIOTa,
dbuznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMHUYECKHE pEaKIuu, JekKallueé B OCHOBE MPOMBILIUIEHHOTO
criocoba mosydeHHs cepHOM KucaoThl. [Ipumenenwe. Coiau CEpHOM KHCIIOTHI,
KaueCTBeHHasl peakuus Ha cyinbdaT-uoH. HaxoxxneHue cepbl U e€ COeIMHEHUN B
npuposie. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KHCTIOTHBIE  JIOKIHM, 3arps3HEHHE BO3JyXa U  BOJOEMOB), CIIOCOOBI  €ro
[PEIOTBPALLICHUS

OO0mmas xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTENIEHH OKUCICHUS. A30T, paclpocTpaHeHHe B MpHUpoe, PU3NUECKUE
U XUMUYecKHue cBoiicTBa. KpyroBopot a3ora B nmpupoae. AMMHAK, €ero (pU3HUECKUE U
XUMHUYECKHE CBOMCTBA, NOTy4YeHHE U TpuMeHeHne. Conu aMMOHMS, UX (pusnueckue u
XUMHYECKHE CBOMICTBa, npuMmMeHeHue. KauecTBeHHas peakuys Ha HOHbI aMMOHWUS.
A3OTHas KUCIOTa, e€ momydeHne, PU3NUecKue U XUMUIECKHe CBOMCTBaA (00IIne Kak
IpeCTaBUTeNs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KadeCTBE MHUHEPAIbHBIX yH0OpeHui. XHUMHUYEecKoe 3arps3HEeHue
OKpY’Kalolled cpelpl COEAMHEHHSMHM a30Ta (KUCIOTHBIE TOXAM, 3arps3HEHue
BO3/yXa, I04YBbI U BOJOEMOB)

24

®ochop, amnorponHbie Moaudukauuu Qochopa, GuMUECKHe U XUMUYECKUE
cBoiictBa. Okcun docdopa(V) u dochopnas kucnora, GuU3nNUeCKUe U XUMUYECKUE
cBoiicTBa, mnomy4yeHue. Vcnonb3oBanue (ocdaroB B KayecTBe MHUHEPAIbHBIX
ynobpeHuit

2.5

O6mas xapakrepuctuka 3meMeHToB [VA-rpynmnbel. OcoO€HHOCTH CTPOEHUSI aTOMOB,
XapaKTepHble CTENEHU OKUCICHHUS. YTJIEepoja, aUIOTPOIHble MOAU(pUKALINH,
pacrpocTpaHeHue B INpHpoJe, (PU3NYECKHe M XMMUYECKHE CBOMCTBA. AscopOuus.
Kpyrosopot yraepona B npupoje. OKcHbl yriepoaa, ux Gpu3ndeckue 1 XuMHIecKue
CBOMCTBa, JEHCTBME HA IKUBBIE OpPraHU3Mbl, [OJIYYEHHME M IPUMEHEHHUE.
OKosoruyeckue MmpoOsieMbl, CBs3aHHble ¢ okcuaoMm yriepoaa(lV); rumoresa
100aTBbHOTO TOTEIJICHUST KIIMMaTa; MapHUKOBBIN 3 dekT. YroapHas KucioTa u eé
coimu, HMX (U3NYECKMe M XUMHUYECKHE CBOMCTBa, IOJIy4€HHE U TPUMEHEHHE.
KauectBenHnast peakiusi Ha KapOoHaT-MOHBI. Mcmonb3oBaHue KapOOHATOB B OBITY,
MeAMIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO03HCTBE

2.6

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COSAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJUMIEPUH, YKCYCHasl KHUCIIOTa).
Hx cocraB u xumuueckoe ctpoeHue. [lonstrue o 6MOJOrHUECKH Ba)KHBIX BEILIECTBAX:
XKHpax, Oenkax, yrieBoJlax — U UX poJid B KHU3HU 4elloBeka. MarepuanbHOe eIMHCTBO
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OpTraHU4YCCKUX U HCOPIraHNYCCKUX COC[[I/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢usnueckue M XMMUYECKHE CBOWCTBA, MOJY4YCHHE U IPUMEHEHUE.
Coenunaenus kpeMHus B ipupoje. O0mue npencrasicHus o0 okcuae kpemausi(IV) u
KpeMHUEBOW kucinore. CHIMKAThl, WX HUCHOJIb30BaHWE B OBITY, MEIUIIMHE,
IIPOMBILUICHHOCTH. BaKHeHIIMEe CTPOUTEIBHBIE MaTepHalbl: KEpamMHKa, CTEKIIO,
eMeHT, ©OeroH, xkeme300eroH. [IpobGnempl  Ge30macHOro0  MCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3yUeHHE 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCJIOTBI; IIPOBCACHHUC KAYCCTBCHHBLIX peaKI_II/Iﬁ Ha XJIOpUA-UOHBI H
Ha6J'IIOI[eHI/IC IPU3HAKOB HUX IMPOTCKAHHWA, OIIBIThI, OTPAXKAIOIIUC (1)I/I3I/I‘~I€CKI/IC u
XUMHYECKHE CBONCTBA TaJOTCHOB W HMX COCIUHEHUH (BO3MOXHO HCIOJIH30BaHHE
BUJICOMATEPHAJIOB); O3HAKOMJICHHE C oOpa3uamu XJIOpHUIOB (TaJOreHHUIOB);
03HAaKOMJICHHE C 0Opaslamu cepbl M €€ COCAMHEHUSMHU (BO3MOXXHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB); HAOJIOJCHUE Tpolecca OOYIJIMBaHUS caxapa IOJ JCHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHCIOTBHI, HM3Y4YCHHE  XHUMHYECKHX  CBOWCTB
pa30aBIeHHON CEPHON KHUCIIOTHI, MPOBEACHNE KAaUYECTBEHHOW peakiHuy Ha cyiabgar-
WOH W HaONIOJCHWE TpHU3HAKa €€ MPOTEKaHWs;, O3HAKOMIIEHHE C (U3UYCCKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEPHAJIOB), OOpa3lamMu a30THBIX M (OCHOPHBIX yIOOpEHHMIA, MOJIydEHHE,
coOupaHue, paclo3HaBaHWE U M3yYCHHE CBOWCTB aMMMakKa; IpOBEACHUE
KaueCTBEHHBIX peaklUi Ha MOH aMMOHHUA U docdaT-uoH U HU3ydyeHHE MPU3HAKOB UX
NPOTEKaHMs, B3aMMOJICHCTBHE KOHIEHTPHUPOBAHHOM a30THOW KHCIOTBI C MEIbIO
(BO3MOXKHO UCMOJIb30BaHUE BUJIEOMATEPHAJIOB); U3yueHue Moieneit
KPUCTANIMYECKUX pemEéToK anMasza, Trpadurta, (QymnepeHa; O03HAKOMIICHHE C
MPOIIECCOM  aCcOpPOIMA  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM  YIVIEM |
YCTPOMCTBOM TPOTHBOTA3a; IOIyYEeHHE, COOMpaHHWe, paclO3HaBaHHUE W H3YYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YUYCHUC NIPHU3HAKOB UX MMPOTCKAHHA, O3HAKOMIICHHUE C HpOI[YKHI/IeI\/'I
CHJIMKaTHOW TPOMBIIIJICHHOCTH; DPELICHHE OSKCIEePHUMEHTAIBHBIX 3a/ad 10 TeMe
«Baxknelme HeMeTalIbl U UX COSAMHEHUS

3.1

3.2

MeTamisl 1 uX COCIMHCHUA

OO0mmass XapakTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAZIOB Ha OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme xumuiyeckux aemeHToB .M. Menneneesa u
ctpoenust atoMoB. CTpoeHue MeTauioB. Meraummueckas CBs3b M MeETaUITMYecKast
KpUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHUYECKUI psAJT HAIIPSKEHUN METAINIOB

dusnueckue W XUMHUYECKHE CcBoiicTBa MeramioB. OOmme crnocoObl MOTy4eHUs
MeTauioB. IloHsATHE O KOPPO3UM METaJIOB, OCHOBHBIE CIIOCOOBI 3allUTHl UX OT
Koppo3uu. CruiaBsl (CTajib, Yyr'yH, JIOPATIOMHUHANA, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIIEHHOCTH

33

[[{eounble MeTauibl: IOJNIOKEHUWE B IlepuonMueckod CHCTEME XUMHUYECKHX
anemeHToB J[.M. MenneneeBa; CTpOo€HHME HX aTOMOB; HaxXOXKICHUE B IPUPOJE.
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®uznyeckue U XMMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). Okcuasl U
THJIPOKCUbI HATPUA U Kanus. [[puMeHeHune eouyHbIX METAJIOB U UX COeIMHEHUH

34

[[{erouHO3eMENBbHBIE METAJLIBI MarHUil M KaJbLMW: nosiokeHue B llepuonuyeckoit
cucremMe xumuueckux diemeHToB J.M. MenneneeBa; cTpoeHHE HX aTOMOB;
HaxoxJeHue B npupone. Gusndyeckue U XMMUYECKUE CBOMCTBA MATHUS U KaJIbLIUS.
Baxneiimue coenuHeHus Kaiblivg (OKCUA, TUApPOKcUA, cosn). JKECTkocTh BOJBI U
croco0sbl e€ ycTpaHeHus

3.5

3.6

3.7

AmoMuHuii: nonoxenue B Ilepuognueckoil cucreme xumuueckux snemeHtoB J[.U.
MenzeneeBa; CTpOEHUE aTOMa; HaXOXKJAEHUE B npupoje. PU3NYeCKue U XUMUYECKUE
CBOWCTBA aTIIOMUHMA. AM(OTEpHBIE CBOWCTBA OKCUIA U TUAPOKCH/IA ATTFOMUHHS

Kenezo: monoxxenue B Ilepuogmueckoil cucteme Xumuuyeckux snemeHToB JI.M.
MenneneeBa; cTpoeHHE aToOMa; HaxOXKAeHHE B mpupoje. Ou3ndeckue 1 XUMUYECKHE
cBomcTBa xene3a. Oxcuasl, ruapokcuas u conu xenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U NOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajulOB M CIUIaBOB, UX
(Gu3n4ecKUMU CBOWCTBAMM; MU3y4eHHUE PE3yJIbTaTOB KOPPO3UU METAIUIOB (BO3ZMOXKHO
UCIIO0JIb30BaHUE BHIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOCHCTBUS OKCHIA KAJIbLIUs
U HAaTpUsl C BOAOM (BO3MOXKHO MCIIOJIb30BAaHHE BUJECOMATEPHAIIOB); HCCIEI0BAHUE
CBOMCTB J>KECTKOM BOJIBI; IIpollecCa TOPEHHS JKeje3a B KHUCIOpone (BO3MOKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHNS KaYECTBEHHBIX peaKuil
Ha MOHBI (MarHus, Kajablus, alloMUHMS, MHKa, xene3a(ll) u xeneza(Ill), menn(Il);
HaOJI0IeHNE U ONMCAaHKE MPOLIECCOB OKPAIIUBaHMs TNIAMEHM HOHAMU HATpPHUs, KaJus
U Kanblus (BO3MOXKHO  HCIIOJIb30BaHUE  BHJIEOMATEpUANIOB);  MCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHJIA ATIOMHHUS M TUIAPOKCHJA LMHKA; peIIeHUe
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaykHel1e MeTaliIbl U UX COETUHEHUS»

XHUMHS ¥ OKpYXarolas cpeia

4.1

4.2

4.3

Hosble maTepuasisl u TexHOJIOTHU. BemecTsa U MaTeprainsl B IIOBCEIHEBHOM KU3HU
4yeJnoBeKa. XMMHUs U 30pOBbe. be3onacHoe MCMOIb30BaHUE BEHIECTB U XUMUYECKUX
peaxuuii B ObITy. [lepBas momols Npyu XMMHUECKUX 0XKOTaX U OTPaBICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYKaIOLIEH
cpeast IIJIK. Ponp xumuuM B pemieHUM SKOJIOTHYecKux mnpobiem. IIpupogHsie
UCTOYHUKU YIJIEBOJOPONOB (Yrojib, MNPUPOAHBIA Ta3, He(Th), MNPOAYKTH HUX
nepepaboTKU, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OJKCIIEPUMEHT: H3ydeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OEPA30OBAHUS

Kona
NMPoBePSIEMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOI'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrasienue:

1.1

O TIO3HABAEMOCTH  SIBICHUH MTPUPOJIBI, IOHMMaHHE OOBEKTHBHOM
3HAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak o00JacTh COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMIIOHEHTa OOIIed KyJbTypbl M  IPAKTUYECKOM
JeSITeIbHOCTH Y€JIOBEKa B YCIOBHSIX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM HYHCJIC OKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCIICAOBAHUA BCHICCTB U U3YUYCHUA XUMHYCCKUX
peaKHHﬁ; YMCHHEC UCIIOJIB30BaTh MOACIIN IJIA 00BsACHEHHS CTPOCHUA aTOMOB
" MOJICKYII

1.3

0 cdepax mnpodeccHOHATBHONW NEATETBPHOCTH, CBS3aHHBIX C XHMHEH |
COBPEMEHHBIMM  TEXHOJIOTHUSIMH, OCHOBaHHbIMH  Ha  JIOCTHXKEHHUAX
XUMHUYECKON HAyKH, YTO MO3BOJUT OOYYAIOIIUMCS pacCMaTpPUBATh XUMHIO
Kak cgepy cBoeil Oynymieil mpodeccuoHaIbHON AEATENIbHOCTH U CIeNaTh
OCO3HAHHBII BBIOOP XMMUHU Kak MPOQUIBHOTO MpeIMeTa MpU Mepexoje Ha
YPOBEHb CpeHero o011ero o0pa3oBaHus

Bianenne cucreMod XMMHYECKHMX 3HAHWW U YyMEHHE NPUMEHATh CUCTEMY
XUMUYECKHUX 3HAHWM, KOTOpasi BKIIIOYAECT:

2.1

BOKHENIINE XUMUYECKHE TOHATHS: XUMUYECKHUI AJIEMEHT, aTOM, MOJIEKYJIa,
BEIIECTBO, MIPOCTOE U CII0)KHOE BEIIECTBO, OJHOPOAHAS] M HEOJHOPOJHAS
CME€Cb, OTHOCHUTCJIBHBIC aTOMHAsd W MOJICKYIISIpHAsd MACChbl, KOJHUYCCTBO
BEIIECTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH O0O0BEM, OKCHJ, KHUCJIOTa,
OCHOBaHHUE, COJb (CpeHsisl), XUMUYECKasl peakivs, PeaKkuu COeIUHEHUS,
pPEaKIuu Pa3loKEeHHs, PeaKIMu 3aMeIICHUs, peaklud OOMeHa, TeIrJIOBOH
s deKT peakimu, SK30- U IHIOTCPMUUECKHE PEAKIINH, PACTBOpP, MacCcoBas
JI0JISI XMMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MAacCOBast 10J1s1 U POLIEHTHAs
KOHIIEHTpallsl BEHIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIOM
aTomMa, aToOMHas opOWTalb, paguyc aroma, BaJE€HTHOCTh, CTENEHb
OKHCJICHUSA, XHUMHUUYCCKAA CBA3b, OJJICKTPOOTPHUHUATCIBHOCTH, IIOJIIpHAA U
HENoJIsipHasi KOBAJIEHTHAsl CBS3b, HOHHAS CBSA3b, METAJUIMYECKas CBS3b,
KpUCTaJUIMuecKkass  pemeérka  (aToMHas,  HOHHAs,  METaJUIM4yecKas,
MOJICKYJIIpHAsi), HMOH, KaTUOH, AaHHMOH, DJIEKTPOJHUT U HEDJIEKTPOJIHT,
SJICKTPOJIUTHUYCCKAA Jucconuanus, pcaknuuun HMOHHOT'O 06MeHa,
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OKHCITUTEIHHO-BOCCTAHOBUTEILHBIE peakiuuu, OKUCITUTENh u
BOCCTaHOBUTEJb, OKHCIICHUE U BOCCTAHOBJICHHE, JEKTPOIN3, XUMHUECKOE
paBHOBecue, oOpaTHUMble U HEOOpaTHUMbIE PEaKIH, CKOPOCTh XUMUYECKOU
peaxuuu, katanuzarop, [1IK, koppo3ust MeTanios, crijiaBsl

22

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHsS  MAaccChl,
nepuoauyeckui 3axkoH .M. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTAaBa,
3aKOH ABOTaJIpO

23

TEOPUHU XUMUH: ATOMHO-MOJIEKYJISIpHASI TEOpHsl, TEOpHs
AEKTPOJUTUYECKON JUCCOLMALIUI

Bnanenue ocHoBamMu XHUMHYCCKOHN I'PaMOTHOCTH, BKJ'II-O‘-IEIIOH.[CI‘/'IZ

3.1

3.2

yMEHUE TPaBUIBLHO HMCIOJIB30BaTh M3YUYCHHBIE BEIECTBA U Marepuaibl (B
TOM YHCIIE MUHEPAIbHBIC YyIOOpPEHHS, METAIBI W CIUIABBI, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHUKOB YIIIEBOJAOPOJOB (YIUIf, MPUPOIHOTO
ra3a, He()Tu) B OBITY, CEIbCKOM XO035iCTBE, Ha MPOU3BOICTBE U TOHUMaHUE
3HAYEHUS KUPOB, OEJIKOB, YIJIEBOAOB JJIsi OpPraHHW3Ma 4YelOBEKa; YMEHUE
MPOTHO3UPOBATH BIUSHHUE BEIIECTB M XMMUUYECKUX MPOIECCOB HA OPTaHU3M
YeNI0BEeKa U OKPY’KAIOLIYI0 TPUPOJIHYIO CPEAy

YMEHHE UHTETPUPOBATh XUMHUUECKHE 3HAHUS CO 3HAHUSIMU JPYTUX YUeOHBIX
PEeIMETOB

33

HaJIMYue OMbITa paboThl C Pa3JIMYHBIMU HCTOYHUKAMU HH(OpPMALUU IO
XUMUM  (HaydyHas W  HAy4yHO-NIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OICHHMBaTh MH(OpMAIMIO O BEIIeCTBaX, HX
IIPEBPALLICHUAX U MPAKTUYECKOM NPUMEHEHUU U YMEHHE MCIOJIb30BaTh €€
JUISl pellIeHus] yueOHO-II03HABATENIbHbIX 33/]1a4

Biianenne ocHoBaMU TOHATHMHHOIO ammapara ¥ CUMBOJHAYECKOTO S3bIKa
XUMHUH JUIS COCTaBIeHHs] (HOpPMYNT HEOPraHMYECKHUX BEIECTB, YpaBHEHUU
XUMHUYECKHUX pPeaKIuii; ocHoBamMHu xumuueckoi HoMmeHknatypsl (IUPAC u
TPUBUAIBHOM)

YMeHne oObsICHATH CBSI3b MOJ0XKEHUS dlieMeHTa B [leproanueckoii cucreme
C 4YHCIIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHMS aTOMOB  XHUMHUYECKHUX
3JIEMEHTOB (cocTaB W 3apsia  s1apa, o0Iiee YHCIO  BIIEKTPOHOB),
pacupeneeHueM JJIEKTPOHOB [0 JHEPreTUYECKUM YPOBHSM aTOMOB
MIEPBBIX TPEX NMEPUOAOB, KAIHS U KalbLUs

[IpencraBinenue o mNepUOAMYECKON 3aBHCUMOCTH CBOWMCTB XHMHUYECKHUX
DIIEMEHTOB (paguyc aToMa, dJIEKTPOOTPUIATENLHOCTh), TPOCTBIX U
CJIOKHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepronnueckoii cucreme (B
MaJbIX MEpUoJax M TJIaBHBIX MOJATPYIINAX) M DJIEKTPOHHOTO CTPOCHUS
aToMa

YMmenue kinaccuuIpoBarth:
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7.1

XUMHNYCCKUEC 3JICMCHTBI

7.2 HEOpPraHWYECKHUE BEIECTBA
7.3 XUMHUYECKHE PEAKIIUI
8 YMeHue onpenesTh:
8.1 BaJICHTHOCTh U CTEINIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOH CBS3U U TUI KPUCTALTUYECKON CTPYKTYPBI B COEAMHEHUSX
8.3 XapakKTep Cpeibl B BOJAHBIX PacTBOpax BeUIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIUTENb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKUE CBOMCTBA!
IPOCTHIX BEMIECTB (KHCIOPOA, O30H, BOAOPOA, rpaduT, aiMa3, KPEMHHH,
9.1 azot, docdop, cepa, XJIOp, HATPHUM, KAIHA, MarHUH, KaIbIHA, aTFOMUHUH,
JKEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJOPOJ, CEPOBOAOPOJ, OKCHABI M THIPOKCUAbl MeTtaiuioB I-ITA
9. rpym, amtomunus, meau (II), nunka, sxenesa (11 u 1), okcuasr yriepona (11
' u IV), xkpemuus (IV), azora u cdocdopa (IIl u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢GocdopHas, yroipHas,
KpEMHUEBAs! KUCIOTa U UX COJIH)
IIPOrHO3MPOBATh U XapaKTepU30BaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT
9.3 UX COCTaBa W CTPOCHMS, NPUMEHEHHE BEIIECTB B 3aBHUCHUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TPOTEKAHUS XUMHUYECKUX TMPEBpAIICHUIl B
pa3IMYHBIX YCIOBHIX
10 YMeHHe cOCTaBIsITh MOJICKYJIIPHBIE M MOHHBIE YPAaBHEHHS PEaKIUii, B TOM
YHClIe:
10.1 peaxiuit HOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIui
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA H3YYEHHBIX KIIACCOB (TPYI)
' HEOPTraHUYECKUX BEILECTB
10.4 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU
11 YMeHue BEIYUCHATH (TPOBOUTH PACUEThI):
111 OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO
' JIOJIF0 XMMHYECKOT'0 3JIEMEHTA B COEIMHEHNN
11.2 MAacCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ia3oB
114 M0 YPaBHEHUSM XUMHUYECKUX PEAKIIMA M HAXOJIUTh KOJWYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MTPOIYKTOB PEaKIuu
12 Brnanenwne (3HaHUE OCHOB):
12.1 OCHOBHBIMH METOJaMU HAY4YHOTO TIO3HaHUs (HAOJII0JICHWE, W3MEpEHHUe,
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AKCIIEPUMEHT, MOJEIUPOBAaHUE) IMPU HM3YUYCHUHM BEIIECTB UM XHUMHUYECKHX
ABIICHUH; yMeHHEe c(hHOpMyIHpOBaTh MPOOIEMY H MPEAJIONKUTh MYyTH €&
pelieHus

12.2

12.3

13

13.1

0e30macHOi pabOThl ¢ XUMUYECKIMHU BEIIECTBAMH, XUMUYECKOU MTOCYI0M 1
1a00paTOPHBIM 000PYIOBAaHUEM

npaBuiiaMu 0€30MacHOT0 OOpaleHHs] C BEIECTBAMH, HCIOIb3YEeMbIMH B
MOBCEIHEBHOM JKM3HU, MpaBWIaMH T[OBEACHUS B LEISIX cOepexeHus
370pOBbSl M OKPYXKAIOIIEW MPUPOJHONM Cpelpl; INOHMMAHUE Bpena
(ormacHOCTH) BO3JIEHUCTBHS HA KUBBIE OPraHU3MbI OMPEACIIEHHBIX BEUIECTB,
Croco0OB YMEHBIICHUS U MIPEAOTBPAIICHUS UX BPEIHOT'O BO3ICUCTBUSA

Hamuuune MMPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA HU  OCYHICCTBJIICHUSA
CICAYIOUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC W OIIMCAHUC (1)I/I3I/I‘leCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHC C
q)HSquCKI/IMI/I U XUMHUYCCKUMHU ABJICHUAMH; OIIbIThI, HWIUIFOCTPUPYIOLIUC
IMPHU3HAKHU ITPOTCKAHUSA XUMHYCCKUX peaKuHﬁ

13.2

13.3

13.4

U3y4eHHe CIIOCOO0B pasJieeH s cMecei

MOJIyYEHUE KUCIOpOAa M M3YYEHHE €ro CBOMCTB; MOJIyYEHHE BOJOPOJA U
M3y4YEHUE €ro CBOMCTB; IOJYYEHHE YTJIEKHUCIOrO Ta3a M H3YyYEHUE €ro
CBOIICTB; MOJyYCHUE aMMHAaKa U U3YYEHUE €r0 CBOWCTB

IIPUTOTOBJIEHUE  pPAacTBOPOB  C  ONpEAENEHHOW  MaccoBOW  JoJieH
pacTBOPEHHOIO BEUIECTBA

13.5

IPUMEHEHUE WHIMKATOPOB (JJaKkMyca, METHJIOpaHXka U (eHoadTanenHa)
JUISL OIIPE/ICTIEHNSI XapaKTepa CpeJibl B pacTBOpaxX KUCIOT M IIENI0ouei

13.6

MCCJIEIOBAHUE U ONMMCAHUE CBOWCTB HEOPTraHMYECKUX BEIIECTB PA3IUMUHBIX
KJIaCCOB; H3Yy4YEHHE B3aUMOJEHCTBUS KHUCJIOT C MeETalllaMH, OKCHIaMHU
METaJIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMH OCHOBAHUSIMU, COJISIMU;
MOJIy4YeHHUE HEPACTBOPUMBIX OCHOBAaHMI;, BBITECHEHHE OJHOTO MeTajia
Ipyr'MM U3 pPacTBOpa COJM; HCCIeAOBaHHE aM(pOTEpPHBIX CBONCTB
TUIPOKCUOB aTFOMUHUS U IIMHKA

13.7

pelIeHHe SKCIEePUMEHTANBHBIX 3afad Mo TeMaMm: «OCHOBHBIE KJIACChl
HEOPraHWYECKUX COCIUHEHUN»; «DNEKTPOIUTHYECKAsT JAUCCOIMALINN;
«BaxkHelnme HeMeTanabl U UX COSINHEHN», «BaxkHelne MeTaJuTbl B UX
COCIUHCHHUS

13.8

XUMHUYECKHE DKCIEPUMEHTHI, WIUTFOCTPUPYIOUIUE TPU3HAKH MPOTEKAHUs
peakIuii HOHHOTr0 0OMEHa; KaYeCTBCHHBIC PEaKIy Ha MPHUCYTCTBYIOIINE B
BOJHBIX PacCTBOPAX MOHBI: XJOpPHUI-, OpoMua-, HoAuA-, cyibdart-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, TUIPOKCHJI-MOHBI, KATHOHBI aMMOHHUS,
MarHus, KaJbIlUs, aqlOMUHM, kene3a (2+) m xemesa (3+), meam (2+),
IIUHKA

14

VYwmenue:
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14.1

OpPEACTaBIATh  pEe3ydbTaThl  JKCIEpUMEHTa B (opMe  BBIBOJOB,
JI0Ka3aTeibCcTB, TIpa@uKoB W TAONMIl U BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCKAY PCaAIbHO HaGHIOIIaeMBIMI/I XUMHNYCCKUMU
ABJICHUAMHU MW HpoHecCaMH, MNPOUCXOAANIMMHU B MAKpPO- WU MHKPOMHPE,
OOBICHSTH MMPUYUHBI MHOF006pa3I/I$I BCIICCTB
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INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITIOHATUA

1.1

1.2

UYucreie BemecTBa U cMecu. CriocoObl pa3zienenus cMeceit

ATOMEI U MOJICKYJIbBI. Xumudecknue 35eMeHThl. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
HpOCTBIe " CJIOKHBIC BEUICCTBA.

1.3

1.4

1.5

Xumuueckasi ¢opmyna. BajleHTHOCTP aTOMOB XHUMHYECKHX 3JIeMeHTOB. (CTemneHb
OKHCIICHUS

3aKoH IIOCTOAHCTBA COoCTaBa BCIICCTB. OTHOCHUTENLHAA aTOMHasAa Macca.
OTHOCHUTENLHAA MOJICKYJIsSIpHast Macca. MaccoBass 70711 XHMHUYECKOTO DJIEMEHTA B
COCAMHCHUU

KomnyectBo BemiectBa. Monb. MomsipHass macca. MomsipHblidi  00bEM  Ta30B.
B3auMocCB3b KOIMYECTBA, MACCHI M YKCIIa CTPYKTYPHBIX €IMHMUIL BEIIECTBA

1.6

duznyeckrie U XUMHYECKHE SBJICHHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akoH
COXpPaHCHHUA MACChbl BCIICCTB. XuMH4IecKHe YpaBHCHHA

2.1

Ilepuoanueckuii 3akoH W Ilepuoauueckas cucreMa XUMHUYECKUX 3yeMeHTOB J[.U.
MenneneeBa. CTpoeHHE aTOMOB

Ilepuoanueckuii 3akoH. llepumoamyeckass cucremMa XuUMHUYeCKHX dneMeHTOB J[.U.

MeHaeneena. HepI/IOI[BI U TPYHIIbL. ®Ou3nuecKuii CMBICHI opAAKOBOI'0O HOMCEpaA,
HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

22

Crpoenue atomoB. CocraB aToMHbIX saep. M3oronbl. OnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUYECKHX 371eMeHTOB [lepuoanueckoit
cucrtemsl /I.1. MeHnneneeBa

2.3

3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB XMMHYECKHUX DJEMEHTOB TEPBBIX TPEX
MEepUONIOB, Kalusg, Kalblus (paguyca aToOMOB, DJIEKTPOOTPHIATEIIBHOCTH,
METaJUTMYECKNX U HEMETALTNYECKUX CBOMCTB) M MX COCIMHEHH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B [leproanueckoil cucteMe u CTpOEHUEM UX aTOMOB

3.1

CtpoeHue BelecTa
Xumnueckass  cBs3b.  KoBasieHTHast — (mojsipHass W HEMOJISIpHAs)  CBSI3b.

SJICKTpOOTpI/II_IaTCHBHOCTL XUMHUYECKHUX 3JIEMEHTOB. MoHHas cBsA3b. MeTamandeckas
CBA3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHas, HOHHAsI, METaJJIN4YecKasi), 3aBUCHMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUYECKOU CBSI3H

Baxwnelime mnpeAcTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeramnbelr U ux
coenqrHeHns. Meraibl U UX COeqUHEHUS

4.1

Knaccudukanus w  HOMEHKJIATypa HEOPraHMYECKMX  COCAMHCHUM: OKCHIOB
(comeoOpasyrome: OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHBIC) M HECOJIeOOpa3yIoIIHe;
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OCHOBaHUH (1IENIOYM U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOICOAEPKALLUE
1 OECKHUCIOPOIHbBIE, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

dusznueckue M XUMHYCCKHE CBOMCTBa MIPOCThIX BCHICCTB-HCMCTAJJIOB: BOJOpPOJA,

4.2 XJIOpa, KUCIIOPOJIa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUS
DuU3MYeCKUe U XMMUYECKHE CBOMCTBA MPOCTHIX BEIICCTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJusi, MarHusl W KaJblMs, aJIOMUHUS, Kejie3a. OJEKTPOXUMHUYECKUM s
HanpsHKEHUH METAILIIOB
44 ®u3nyeckue M XUMHUYECKHE CBOWMCTBAa BOJOPOJHBIX COCAMHEHUM HEMETAIIOB:
’ XJIOpPOBOJIOPO/Ia, CEPOBOJIOPOJIAa, aMMHAKA
duznyeckue U XMMUYECKHE CBOIcTBa okcuaoB HemeramuioB: cepol (IV, VI), asora(ll,
4.5 IV, V), docdopa(lll, V), yramepoma(ll, IV), kpemuus(IV). IlomyueHue OKCHIOB
HEMETAJIJIOB
16 Xumuyeckue cBoiictBa okcuaoB: metamuioB IA-IIIA rpynn, umnka, menu(Ill) u
skenesa(ll, III). [Tony4yenne okcUI0B METAIIOB
XHWMHYECKHUE CBOMCTBA OCHOBAaHMK M aM(OTEPHBIX THAPOKCHUIOB (Ha MpUMEpE
4.7 TUAPOKCUIOB allFOMUHUS, Kele3a, uHKa). [lodydeHne ocHOBaHMI U aM(pOTEpHBIX
TUJIPOKCHUJIOB
OO0mue XUMHUYECKHE CBOMCTBAa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
43 CEepPHUCTOM, CEepHOM, a30THOH, ¢ochopHON, KpEeMHHEBOU, yrojdbpHOU. OcoObie
' XMMHUYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOM CEPHOW M a30THOM KucioT. Ilomydenue
KHUCIIOT
4.9 OO6mue xuMuyecKkue cBoicTBa cpennux cosel. [lonydenue coneit
410 [Tonmyuenue, cobupaHue, pacro3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, AaMMHaKa,
YIIEKUCIIOTO Ta3a B 1TabopaTopuu
411 [lonyuenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIeHHOCTH. OO0mue
’ CIOCOOBI TOTYYEHUS] METAIIOB
4.12 I'eneTnueckas CBsI3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCTMHEHU
5 XUMHYECKUE PEAKIIUU
Knaccudukanust XuMUUECKHX pEakIuid MO Pa3IMYHBIM TPH3HAKaM: 10 YUCTY H
5.1 COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 N3MEHEHHIO
CTENEHEN OKUCICHUS XUMHYECKUX DJIEMEHTOB
5 TemnoBoil p¢heKT XUMUYECKON peakIuu, TEPMOXHUMHUUYECKUE YpaBHEHHs. JK30- U
' SHJIOTEPMHUUECKHUE PEaKIuu. TepMOXUMUYECKUE YPABHEHUS
OKHMCIUTENbHOBOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTENM U BOCCTAaHOBUTEIU.
5.3 [Ipomneccrr OKHUCJICHUS i BOCCTaHOBJICHHS. DNEeKTPOHHBIN OanaHc
OKHCITUTEIbHOBOCCTAHOBUTEIIBHON peakliuu
5.4 Teopust 2JIEKTPONUTHYECKON Aucconuanvi. KaTHOHBI, aHWMOHBL. DJEKTPOJUTHI M
' HEAIeKTPONUThL. CUIIBbHBIC U clTa0ble NeKTPOIUThl. CTeneHb AUCCOIHAIN
5.5 Peakiiun noHHOTO OOMEHA. Y CI0BHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHA, MOJTHBIC
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U COKpAIlEHHBIC NOHHBIE YPABHEHUS PEaKIIUi

6 XUMHS U OKpY>KaroIlas cpesa
BemecrtBa u Marepuansl B IIOBCEJIHEBHOM JKM3HM 4elloBeKa. be3omacHoe

6.1 UCIIOJIb30BaHUE BELIECTB U XMMHUYECKUX peakiui B yaboparopuu U ObITy. Ilepas
IIOMOUIb IIPY XUMHUYECKUX 0XKOraX U OTPABJICHUAX
XVMMHYECKOE 3arpsi3HEHUE OKpYKarollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHUE
IOYBBI, BO3JIyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpamieHus IIpenenbHas

6.2 nonyctumas  koHneHtpauus —BemiectB  (IIJIK). Pomp xumum B pemieHun
9KOJIOTUYECKUX MPoOseM. Y crileHre NapHUKOBOro 3¢ deKTa, pa3pylieHue 030HOBOIO
cnost
[Ipumenenne cepsl, a3ota, Gochopa, yraepona, KpeMHUSI U UX COCIUHEHHN B OBITY,
MEAMIIMHE, MPOMBIIUIEHHOCTH M CEJIbCKOM Xo03diicTBe. [IpuMeHeHHe MeTalioB u

6.3 CIUIaBOB (CTalb, YYryH, AIOPATIOMMHUHN, OpoH3a) B OBITY M HPOMBIIIJIEHHOCTH HX
coeauHeHuil. [loHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTBI UX OT
KOppO3uu

6.4 [IpupoaHBIE HCTOYHUKH YTIEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, HeTh), MPOLYKTHI
ux nepepadoTku (OeH3MH), MX POJIb B OBITY U IPOMBIIIIICHHOCTH
[lepBoHayanbHble MOHATHA OO0 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMSIX

6.5 yriaepoaa (MeTaH, 3TaH, 3TWJIEH, alleTWIEH, 3TAaHOJI, TJIUIEPUH, YKCYCHAsl KHUCIIOTa).

' [TonsiTe 0 OMOJIOrMYECKH Ba)KHBIX BEIIECTBaX: XKHUpax, Oenkax, yrieBojax — U UX

pOJIK B )KM3HU YEJIOBEKa

7 Pacuérnr:

7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUHN

7.2 Macchl (MaccoBOi) 10J1M pacCTBOPEHHOTO BEILIECTBA B PaCTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

o Xumwus : 8- kiacc : yriyonénuslil yposens : yueoHuk / O.C. 'abpuensH,
N.I'  OctpoymoB, C.A. CrmagkoB — 2-e wu3n., crep. — Mocksa :
IIpoceemienue, 2025

o Xwumus : 9-i1 kiacc : yriyon€HHbli ypoBeHb : yueonuk / O.C. ['abpuens,
NI  Octpoymo, C.A. CnagkoB — 2-¢ wu3a., crep. — MockBa :
IIpocsemenne, 2025

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
e [abpuensu O.C., AmykoBa H.B., Bocko6oiinukoBa A.B.: Xumus.
HacronpHas kHUTA yauTess. § Kiacc: METOINIECKOE ITOCOOHe

e bubmoreka IIOK: caiit — URL: https://lesson.edu.ru/04/08 - Tekcr:
3JIEKTPOHHBIN

e [abpuensn O.C., SmykoBa H.B., BockoOoiinukoBa A.B.: Xumwus.
HacronbHas kHura yuurens. 9 kiacc: METOAMYECKOE mocodue

e bubmmoreka IIOK: caiit — URL: https://lesson.edu.ru/04/09 - Texkcr:
3JIEKTPOHHBIN

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e JSxnacc: caunt - URL: https://www.yaklass.ru/p/himija#tprogram-8-klass -
TeKCT: ANEeKTPOHHBIN

e JSkmacc: caiitr - URL: https://www.yaklass.ru/p/himija#tprogram-9-klass -
TeKCT: 3JIEKTPOHHBIN
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