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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIero o6pasoBaHus (yriayOJIEHHBIHN
YpOBEHb) COCTaBJEHA Ha OCHOBE TPEeOOBAaHUM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTEeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, c yuetoMm (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LEIbI0 OKa3aHHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyel mporpaMmbl 10 y4eOHOMY TIPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
paszenaMm M TeMaM, pacopeielieHue 10  KjaccaM, PEKOMEHAYEMYIO
NOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHM C  YY4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHoOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeAMeTa B pealu3aluu TpeOOBaHUHN K IIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHBIM U MpPEJIMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-IIO3HABATEJIIbHON  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusl.

N3yueHne XUMHUM Ha YPOBHE OCHOBHOIO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOUIEKYJIbTYPHYIO OArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIIEKTYyaJIbHBIX CIIOCOOHOCTEH U
UHTEpECOB OOydalolUXcs, Ha NPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CpPEIHETO
o011iero oOpa3oBaHusl.

3HaHWE XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oy4arolerocsi, €ro MpeACTaBICHUH O MaTepHaAIbHOM €IMHCTBE MHUPA, BAXKHYIO
pOJIb UTPaOT POpPMUPYEMbIE XUMHUEH MPEJICTABICHHS O TPEBPALICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTAX PEHICHHs TI00aNbHBIX MPOOJIEM YCTOWYHBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPrETUYECKOW, NPOAOBOJIBCTBEHHOM
po0eM, MpoodIEMbI IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHUS.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3aliyd  BO3MOXHOCTEH i1 CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JUYHOCTH  OOydYarOUIMXCs, MX oOmer u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHpPOBAHHE MBIIUJICHUS U TBOPUYECKHX CIIOCOOHOCTEH
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JedATenbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCIENIOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKM3HU, TaK U B IPOGECCUOHATFHON ACSITENbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABIICHUIA O €UHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIIFOYEBBIM JTAIrlOM B
(bopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaIOIIUXCS;

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

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XWMHUHU OOCCICUHMBAIOTCS CICIHM(PUKON
collepKaHUsl TpeMeTa, KOTOPBIM SBISETCS NEAaroruyeckd aaanTUpOBAHHBIM
OTpaXEHUEM OTMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHUH.

VYriyOnéHHbI Kypc XMMUKA OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOMOJIATAIONINX IPEACTABICHUNA OO XUMUU W
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbl OPraHU30BaHbI MO MPHUHIMITY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunonnueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHU;

YYE€HUS O CTPOCHUU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 SIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHBI AMIIUPUYECKU IMOTYyYCHHBIC
daxtel. TeopeTuueckue 3HaHUS Pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJTHOTO YPOBHS
K JpyromMy W 00€CHeuYMBaOT OOY4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue coaepKaHUsS MPOTPAMMBI IO  XHUMHH  IMPOUCXOJHUT  C
WCIIOJB30BAaHUEM 3HAHMM W3 paHee M3YUYCHHBIX YYEOHBIX MPEAMETOB:
OKpY>Karolud Mup, Ouosorus, (u3vka, MaTeMaTuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[IporpamMMa ocHOBHOTrO 001Iero 00pa3oBaHHUA MO XUMHUH (YrITyONEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpa3zoBaHus, crnenupuku ydyeOHOro mpeaMeTa U OOECIEeUeHUE YCHEIIHOTO
oOydeHHsI Ha CIEQYyIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTHYECKash HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mubdepenumnanus  oOydeHus,  BKIOYaromias  NpOoQUIbHYIO  MOATOTOBKY



oOy4arolmuxcsi M TOCHEAYIOUIee CaMOOIpeAeieHHe B BBHIOOpE HampaBlIeHUS
oOyueHus B IpoUIbHBIX KJIaccax.

VYriyOonéHHOEe  UM3ydeHHWE XUMHUHM CHOCOOCTBYET — pealv3alud  3a1ad
npodeccCUOoHaNbHON OPUEHTALIMY 1 HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYarolmeMycsi MpOSIBUTh CBOM HMHTEIUIEKTYalbHbIE M TBOPYECKUE
CIOCOOHOCTH TIpW  HW3Y4YEHUH Y4YeOHOro TpeaMera, HEOOXOAUMBbIE IS
MPOJIOIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYI0BOM JEATEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
UCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTraHMU3aAIUAX, PEATU3YIONUX MPOrpPaAMMbI
nuddepentiupoBanHoro (yriayOoaéHHOro, NpO(PHIBHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B mpouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHUYECKON HAyKH Kak
00JacTh COBPEMEHHOI'O0 €CTECTBO3HAHUS, OO0JIACTH MPAKTHUYECKON NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IpPEeIMETAa COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUNA — BaKHEHIINX
(aKTOB, MOHATUI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUI, TOCTYITHBIX 00001IeHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOLICHUH K HAYYHBIM
METOoJaM TIO3HaHMSI TMpPU M3YyYEHUM BEIIECTB W XUMHUYECKUX pEeakUui,
(GOopMHpPOBaHNUU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB NEATEIBHOCTH
U UX MPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIEI0BATEIbCKON
NESTEIbHOCTH, OCBOCHMM IpaBUJ 0€30MacHOro OOpalleHHsl C BELIeCTBAMH B
ITIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPaXKarOT HAIPaBJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
CaMOpa3BUTHUE JTUYHOCTH, POPMUPOBAHUE €€ MHTEIUIEKTA U OOIIEH KYJIbTYpHI.

M3yyeHue XMMHUM HAPaBIICHO HA TOCTUKEHUE CIETYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM 5KU3HU;

GbopMHpOBaHHE  CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOU
CTOPOHBI SIBJICHUH OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

mpUOOIIIEHNE OO0YyJalomUXCsl K CaMOCTOSITEIbHOM TIO3HABATEIBHOU W
UCCJIEIOBATENICKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJaM  IO3HAHUS,
dbopMHpoBaHHE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (QYHKIIMOHAILHOW U €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOIEr0o MHpA, MCHOJIb3Yys 3HAHUS W ONBIT, MOJyYEHHBIE NMPU H3YYECHHUH



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

pa3BuUTHE y OOYYarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NEATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HANIPABJICHHOCTHU JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWW B JKM3HHU YEIIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTHMYECKOM KYyJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KAIOUIEN CPENE U 3I0POBBIO JIFOAEH;

npuoOpeTeHre 00yYaroIUMHUCS OIbITa CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIIETEHIINM ), HEOOXOAUMBIX JIJIs1 PA3JIMYHbBIX BUIOB JEATEILHOCTH.

Ha yrmy6nénnoe n3ydenue yaeOHOTO mpeameTa « XuMushy oTBoauTcs o 102
gacoB B 8 u 9 kiaccax (3 gaca B Heneno), Bcero 204 gaca 3a 1Ba rojga 00y4deHUsI.



COAEPXKXAHUE OBYUYEHUA
8 KVIACC

IlepBoHavajibHbIe XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JESATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp xuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U Pa3BUTHUSI XMMUU. XUMHUS B cucTteMe Hayk. Tena u
BemiecTBa. Duznueckue MW XUMHYECKHE CBOMCTBA BEIIECTB. ATrpeEratHaie
COCTOSIHUSL BemecTB. [IOHSATHE O TEOPETUYECKHX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss 0 HAayYHOM MO3HAaHUHM Ha
AMIIUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3BMEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
BbluncieHue. [IpencraBieHuss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHbl€ (DaKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

SA3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 Meronax paboThl C XUMHUYECKUMH BemiecTBamu. OO0Opy0BaHue
IIKOJIbHOW XHMMHUYecKor Jaboparopun. [IpaBumia Oe3omacHoro oOpalieHus ¢
BEILLECTBAMH U JJAOOPATOPHBIM 000PYAOBAaHUEM.

Yucteie BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AYyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOBI, TOPHBIC TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTepOTeHHBIX cMecsaX. CrocoObl pazaeneHus cmeceit. OuncTka BEIecTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
31eMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M CIOXKHBIE BEIIECTBA.
Meramnel u HeMmeTtauibl. BemecrBa MOJIEKYJIPHOIO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OMHApHBIX COEJUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. (OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHasi Macca. MaccoBasi 40JII XUMHUYECKOTO 3JIEMEHTa B
coenuHennu. Haxoxxenue npocTteitiieir popMyIibl BEIIeCTBa MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moisib. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX EIMHUI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEHUU. MonsipHas Macca cMmecu BelecTB. MoJibHas 10JA
XUMUYECKOTO dJIEMEHTa B coeauHEeHWH. HaxoxnaeHue mnpocrteimei GhopMybl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKNe U XUMUYECKUE SIBIICHUS. XUMUUYECKas PEAKIUS U €€ TIPU3HAKHU.
VYcnoBust NpoTeKaHUss XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUSI MacChl BEIIECTB.
AToMHO-MOJNeKyJsipHass Teopus. JKusznb u gesrtensHocth M.B. JlomonocoBa.



XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMenieHus, 0OMeHa). PacueTsl Mo XUMHUYECKUM YpaBHEHHSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMUYECKON TIOCYZ0M, C MpaBwiiaMu padOThl B JIabopaTopuv W MpUEMaMU
oOpamienusti ¢ jgabopaTopHbiM oOOpynoBaHueM. M3ydenwme u omucanue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTtasioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XHMHUYECKHX
(ropeHue cBeyH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJIBI WIH
MeJa C COJSHOM KuciaoTod) siBneHud. O3HakoMmIeHHE € 00pa3laMy BEIeCTB
KoiauuectBoM | monbs. HaOmioneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiuil (pas3ioKEeHHE caxapa, B3auMOJIEUCTBUE CEPHOM KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U paznoxeHue ruapokcuna wmeau (1) npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm conu menu (II). M3yuenue
CocO0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIbTpOBaHUE,
BbIIIapUBAHUE, TUCTUILISALUS, XpoMaTorpadus), IpoOBEIeHUE OYUCTKU TOBAPEHHOMN
comu. HabmroneHne u onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCBhl.

BaxxHeline npeacTaBuTe M HCOPraHUYECKHUX BEIIECTB

[IpencraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocTraB BO3ayxa. 3aKOH
ABorazipo. Mosapubeiii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
U3BECTHOM OTHOCUTENBbHON MIOTHOCTH. OOBEMHBIE OTHOIIEHUS Ta30B IpHU
XUMHUUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxkaenue kuciopona B
npupoze, puzndeckue u XUMHYECKHE CBOKMCTBA (PeakUUy TOPEHUSI U OKUCIICHNUS).
[Iponiecchl okucneHus B xuBoil mpupoge. Oxcuabl. [IpuMeHeHue kucnopoaa.
Crioco0b! Momy4eHus! KUCI0poaa B JIaOopaTOpUH U MPOMBINIIEHHOCTH. [loHsaTue o
karanuzarope. KpyroBopor kucinopona B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CJIOHW, €ro 3HA4Y€HUE JJIsl  IKUBBIX
OpraHn3MoB. PazpyiieHure 030HOBOTO CJOsL.

TennoBod 3hdexT XUMHUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M 3HAOTEPMUYECKHE peakiuu. TommmBo. Mcnoap30BaHue yris U METaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3zayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »memeHT W mpocTtoe BemecTBO. HaxoxkaeHnue Bomopoaa B
npupone, (uU3MUecKkue ¢ XHUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nosryueHus. [lonarue o kucnorax u coysax. Mcrnonp3oBaHue BoJOpoJa B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pactBopurenb. PacTBOpBI.
HaceolllieHHbIE M HEHACBIIIEHHbIE PACTBOPBLI. PacTBOPMMOCTH BEIIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CrniocoObl BbhIpaXeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckue cBoiictBa Bonbl. [lonsatue 00 ocHoBanusx. Ilomstue 00
MHIMKaTOpax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa ¥ OYHUCTKA IPUPOJIHBIX BOJ.

Knaccuduxkanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCHUJIOB:  coyeoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHBIE) U
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIE
Ha3BaHMs OKCHAOB. OU3NUECKHE U XapaKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJAOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccuduxanuss kucioT. MexayHapolHass HOMEHKJIaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJICHCTBHE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MetrawuioB H.H. bekerosa. Ilonmyuenue kucnor. Kucmorer B
pUpPO/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIENOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexXIyHapOIHas HOMEHKJIaTypa OCHOBAaHUM. TpuBHaIbHbIE Ha3BAHUSA
ocHoBaHui. Illenoun, ux cBolcTBa (B3aMMOJEHCTBUE C KUCJIOTHBIMHU OKCHIAMH,
KUCJIOTaMH U COJISIMU) M CIOCOOBbI mojydeHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C KHCJIOTAMH M IIETOYaMHU)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosieil. Duszndeckue
XapaKTepHbIE XMMUYECKHE CBOMCTBA Ha mpuMepe cpeanux coiseit. [lomyuenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHUCI0OPO/a B BO3LYXE;

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

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



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U ONKMCAHUE X CBOMCTB;

nojiyueHue, coOupaHue, pacro3HaBaHHE M HU3YyYEHHE CBOWCTB BOJOpOJA
(ropenue);

B3aMMo/IelicTBHE Bojopoa ¢ okcuaoM meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  PacTBOPEHMsSI BEIIECTB C  Pa3IUYHOM
PacTBOPUMOCTBIO;

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

MIPUTOTOBIICHUE PACTBOPOB C OIPEAEICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM U KaJIBLIEM);

ONPENIECIICHNE PACTBOPOB KUCJIOT M IIEJIOYEHN C IOMOIIBIO NHINKATOPOB;

UCClIeJOBaHHE 00pa3ll0B HEOPTaHUYECKUX BELIECTB PA3IMYHbBIX KJIACCOB;

u3ydeHue B3auMoaencTusa okcuaa meau (Il) ¢ pactBopoM cepHOI KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaAIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOIO MeTajlia
JIPYTUM U3 PacTBOpa COJIH;

B3aMMOJICUCTBHUE TMAPOKCUIA IMHKA C pPAaCTBOPaMU KUCJIOT U LIEJI0YEH;

pelIeHUEe OKCIIEPUMEHTAIBHBIX 3371a4 1o TeMme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCTUHECHUIN.

Ilepuoguvecknii 3axkon u Ilepmoamueckasi cucreMa XHMHYECKHX
jemeHTOB /I. U. MennaesieeBa

Crpoenne aromoB. XuMuuyeckast CBsi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIIBHBIE
pEeaKLny.

[lepBble TOMBITKM KJAacCU(PHUKAIMU XUMUYECKHUX djeMeHTOB. IloHsiTue o
rpynnax (CeMencTBax) CXOJHBIX 3JEMEHTOB: LIEIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHaX, MHEPTHBHIX (OJaropoJgHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnonnueckuit 3aKOH. OTtkpsblITHE Ilepnogmueckoro 3aKOHa.
[lepnognueckas cucremMa xuMmuueckux odnemeHtoB [J[. WM. Menneneesa.
Kopotkonepuoanass wu jiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB . YI. MenneneeBay. [lepuonast u rpymmsl (A- u
b-rpynmsr).

Crpoenue aromoB. CoctaB atoMmHbIX saep. M3otombl. PaanoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTab. DHEPreTUYECKHEe YPOBHU U MOIAYPOBHHU
aToma: s-, p-, d-opOutamu. DJNEKTPOHHBIE KOH(PUTYpAIUd U DJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMEpa Mepuoja U Ipymnsl 3jaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEK aTOMOB
nepBbIx 20 xumuyecknx 35eMeHToB [lepuoguueckoit cucremsl /. . Menaeneena:



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

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TPYNIIAM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNN XMMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkenuto B [lepunonnueckoi cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [leproaudeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHneneeB — y4yeHbIM U
IpaKJaHUH.

DONEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBA3b. MexaHM3Mbl 00pa30BaHUs KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTnoHbl n
AHUOHBI.

Kpucramnnueckue wu amMopdHble BemecTBa. THNBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxkucieHusa. OrnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHHMS M BOCCTAHOBJIEHUA. OKHUCIMTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIMEHTOB METOJOM 3JIEKTPOHHOIO OasiaHca.

OKCNEpPUMEHTAIBHOE U3YUYEHHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ IPHU TOMOIIA PHUCYHKOB, MOJEINEM,
ANEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYJT;

IIPOBEJCHNUE  OIBITOB, WUIKOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHUs, COSTUHEHMS).

MexnpeaMeTHbIe CBSA3H

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHHM B 8 Kilacce
OCYULIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
IIOHSATHM, TAK ¥ NIOHATUMN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHbIE MOHATHS: ABJIeHUE (TIPOIlecC), HayuHbIN (akxT,
rUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KilacCU(pUKAIMs, MePUOAUYHOCTD,
HaO0JI0/ICHNE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETT.

dusuka: sABIEHUS NPUPOIbI, (QUIUUECKHE SBJICHUSA, BEILIECTBO, TeEJO,
dusznyeckue BENUYUHBI, €IWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHHUE Ta30B, )KUJIKOCTEH U TBEPIBIX (KPUCTALIMYECKUX) TEI, dICKTPUUCCKHIA
3apsiJi, KOJIMYECTBO TEIUIOTHI.

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

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

Texuonorust: TexHochepa, TPONU3BOJICTBO, XUMHYSCKIE TEXHOJIOTHH, ChIPbE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[loBTOpeHne u yriyOrieHue 3HAHUN OCHOBHBIX pPa3esioB Kypca 8 Kiacca.
Crpoenne aromoB. CBoiiCTBa aTOMOB  XHMHYECKMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCT, SHEprus MOHU3AIUN). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aToMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJIBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMHUYECKHMX DSJIEMEHTOB B CBETE€ NPEACTABICHUN O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJeHTHOCThb. lIpencraBieHue o
IIEPUOTUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MIEKTPOOTPUIIATETHHOCT, OKHCJIUTEIBbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCH/IOB) OT CTPOCHHUS aToMa.

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

MexxMoneKysipHble B3aUMOJIEUCTBUSL (BOJOpOJHAs CBsI3h, CUJIbI BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PEUIETOK — aTOMHAsi, MOHHAs, MeTaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PELIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHUSI ~ XUMUYECKUX  PEaKLIH.
Knaccudukanys XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHd BELIECTB, MO TemaoBoMy 3ddexTy, 1o
W3MEHEHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIECTB).

DNeMEeHThl XMMHYECKONM TEPMOJAMHAMUKH. OHEPreTKa XUMHUYECKHUX
peakiuid. TeroBoit 3PeKT XUMHUUECKON peakIuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHHUs. 3akoH l'ecca u ero cieacTBusl.
BrruncneHnust o TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEAaKLHUH. DHEPrus aKTUBALUU.
[Tonsitue o katanusze. epmeHThl. THTHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusax. [lonstue o
XUMHUYECKOM paBHOBecuu, nmpuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOMIKE HA COCTOSHHE XHMHYECKOIO
paBHOBecus. IIporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpallleHU B PA3JIMYHBIX YCIOBUSX HA OCHOBE MPEACTABICHUN 00 M3YYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC peakuu. OkucnuTenpHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. IlepMaHranar kamus
(xapakTtepuctuka). CocTaBieHUE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

DJIEKTPOJINTHYECKAsA JIHUcconManus. XHUMHUYECKHE pPEaKIMM B PaCcTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcoLManMM. PacTBopeHne Kak  (U3MKO-
XUMHUYECKUH npouecc. [lonaTre 0 ruapaTax u KpUCTAIUIOTHIPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHHOHBL. MexXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTaHTa auccouuanuy. MIOHHOE MpOM3BENECHHUE BOJBI.
Bopoponueiii  mokaszarens. HMHAMKATOpPBL. DJIEKTPOJIUTHYECKAS AUCCOLHALUS
KHUCJIOT, OCHOBAHUH U COJICH.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEHa.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE MOHHBIE YpaBHEHHUs peakiuil. CBoiicTBa
KHCJIOT, OCHOBaHHWIl M COJEll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
nucconranvu. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOIU3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

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

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3/IEUCTBUSA
pa3nTuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIKME 00PATUMOCTh XUMHUUECKUX PEAKIIMIA;

VCCIIEOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUALNAU
KHCJIOT, IIIEJI0YEeH U COJICH;

IIPOBEICHUE ONBITOB, WIIIOCTPUPYIOIIMX IPU3HAKKA NPOTEKAHMS PEaKLMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE WHANKATOPOB (JTaKkMyca, METHJIOpaHka U (eHoI(pTaenHa) st
OINpPEENICHHS XapaKTepa Cpeibl B paCTBOpPaxX KUCJIOT, OCHOBAHUI U COJIEH;

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

pacro3HaBaHUE HEOPTaHUYECKUX BEHIECTB C ITOMONIBI0 KAayECTBEHHBIX
pPEaKIHil HA UOHBIL;

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

HemeTaJsibl 1 X COeITMHEHUS

OO6miast xapakTepucTuka HemeTamuioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HeMeETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMu).
XmopoBomopoa. CoigHas  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJY4YEHHE,
npuMeHeHue. JlefcTBUe XJjopa M XJIOPOBOJOPOAA Ha OpPraHW3M YEJIOBEKa.
Baxueimme xmopuabl ©W HX  Haxoxkiaenue B npupone. Ilonstue o
KHCJIOPOJACOIEPKAINIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynnel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpPHBIE CTEICHH
okucieHusi. CTpoeHrue U PU3NYeCKre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJUIOTPOIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBOJOpoA, CTpoeHue, GUMYECKUE W
XUMHUYECKHUE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MPEICTaBUTENIM KUCIOTHBIX OKCHUIIOB. CepHHUCTas KHUCIOTa U €€ COJIM.
CepHas kuciora, (Qu3NUeCKue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KuciaoT u cneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIINH, JIeKAIINe B OCHOBE MPOMBIIIIEHHOTO CIoco0a MoTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XMUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMmenenne cepHol KUCIOTHI U cylbdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhuTt-, cynbGua- U cyiabdar-annonsl. HaxoxxaeHue cepbl U ee
COEOMHEHUN B mOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEUHEHUSIMU Cepbl (KUCIOTHBIE JO0XAM, 3arps3HEHHE BO3/1yXa), CIIOCOOBI €ro
NpeAOTBPAICHUSI.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

A3oT, pacmpocTpaHeHuEe B Mpupojne, (PU3MyecKkne U XUMUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciaopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHUCIIEHUE,
OCHOBHBIE CBOMCTBa BOJIHOTO pacTBOpa), NPUMEHEHUE U TOJIydYCHUE B
7a0opaTopud U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHHUA, MX (U3UUECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXKeHUWE U B3aMMOJECHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBeHHas peakumst Ha MOoHBI amMmoHusA. Oxcuawel azora (I, II, III, 1V, V).
A3zoTHuCTas KucinoTa. A30THasl KUCJIOTA, €€ MoJydeHue, GU3NIecKue U XUuMHUIECKUE
cBOiicTBa (00OmMe Kak TMPEACTaBUTENs KJlacca KHUCIOT W CHerupUIECcKue),
NpUMEHEHUE. XUMUYECKUE PEaKIUH, JIKAIINE B OCHOBE IMOJYYEHUS a30THOMU
KHUCIIOTHI B TIPOMBINIEHHOCTH. HuTpatsl 1 HUTpuTHL. KauecTBEeHHBIE peakIuu Ha
HUTpPAT- U HUTPUT-AaHUOHBI. XHUMHUYECKOE 3arps3HCHHE OKPYKalollel Cpeabl
COCIMHEHUAMHU a30Ta (KUCIOTHBIE MOXIU, 3arps3HEHUE BO3/yXa, IOYBBl U
BOJIOEMOB).

®ocdop, amnorponubie monudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XMMUYECKHE CBOMCTBA (B3aWMOJICUCTBHE C METaJlIaMH,
KHUCJIOPOJOM, TaJIOT€HaMU, KOHIIEHTPUPOBAHHBIMU a@30THON U CEPHOU KUCIOTAMH).
Oxcunpr ochopa (III, V), dochopHas kucnora, puznueckne M XUMHUECKHUE
cBoiicTBa, nonyuenue. KauecrBennas peaxius Ha (ocdar-uonsl. [IpencraBnenus
o ranorenuaax docdopa (111, V).

[lonsiTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (ochopHbIE,
KOMILJIEKCHbIE  yI0OpeHHs. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled cpenbl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

VYraepon, amnorpornHbie Moaudukamnuu (rpadut, anMas, GysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MUECKHE U XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3amMoOEICTBHE C METalIaMH, HEMETa/UIaMHu, KOHIIEHTPUPOBAHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopOuuu. KpyroBopot yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux GuU3NUeCKie U XUMHUYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHu3MBbI, MMOJYUYCHUE U MPUMEHEHHUE. DKOJOTHYEeCKUe MpobsieMbl aTMOChEpHI,
cBsi3aHHble ¢ okcuaoMm yriepona (IV). VrompHas kuciora um ee Cojd, HUX
bu3nUecKkue U XMMUYECKHUE CBOMCTBA, MOJydeHHWE W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX CcBoWcTBAa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.



[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, aleTHICH), 3TAHOJI, TJIMIEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHEe O OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIECTBaX — >KHUpax, Oeykax,
yriaeBoJgax — M WX pOJIM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPraHUYECKUX COCTMHEHUN.

KpemHuii, ero ¢usmyeckue u XMMHUYECKHME CBOWCTBA (B3aMMOJIEUCTBHE C
MeTaJUlaMH, KUCJIOPOJIOM, YIJIEpOAOM, rajoreHaMu), MOJydYeHUe U MPUMEHEHUE.
Ponb kpeMuus B nipupoje u texuuke. Oxeun kpemuus (IV), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMHUYCCKHUE CBOMCTBA, MOIYYCHUE W MPUMEHEHHUE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIOIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

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

DKCIEepUMEHTAIBHOE N3YUEHUE BEUIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TATIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEAKIUi Ha XJIOPHUI-, OPOMUJI- U UOJAUA-UOHBI U
HaAOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMy Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOO/IeHHe  mpolrecca  OOyIrJIMBaHUSI — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3y4YeHUE XUMHUECKUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEaKkiuid Ha Cyabpua-, cynbpuT- U cyibdar-
WMOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB UX MPOTEKAHMUS;

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

MoJIy4eHHe, coOupaHue, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMMAKa,
M3y4E€HUE CBOMCTB COJIEM aMMOHMUS,

MPOBEJICHNE KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUEHHE MPU3HAKOB UX MPOTEKAHUS,

M3y4YECHUE B3aUMOJICHCTBHS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMJIEHHE C MOJENIIMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ TpoIeccoM aJcopOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

MOJIy4eHHe, cOOMpaHue, paclio3HaBaHUE M U3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- W CHUJIMKAT-WOHBI W
M3Y4YEHHE NPU3HAKOB UX NPOTECKAHNUS,

M3y4YeHHUE B3aMMHBIX MIPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHWE C oOOpa3llaMd NPUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBILIIJIEHHOCTH;

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

MeTtasibl U X COCAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOKEHHUs B [lepunonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MPOCTBIX BEIMIECTB — METALIOB. MeTajmmyeckas CBsI3b H
MeTaJlJTM4ecKasi KpUCTAJUIMUECcKasl peuieTka (IpUMUTHBHAs KyOudyeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IrPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJibHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJJIOB OT CTPOEHUSA KPHUCTAJUIOB. OJEKTPOXMMHUYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudecke cBoiicTBa MeTaiioB. O01IMe criocoObl MOMyYEHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOIU3 PacIljIaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco00B TmoJyiyuyeHuss MerawioB. lloHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
Opon3a). [IpuMeHeHne METaIoB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKUE CBOWMCTBA (HAa MpUMeEpe HATpUsl U Kajusl), MOITyYEHHE.
Okcuapl ¥ THAPOKCUABI HATPUSA U Kanus. [I[puMeHeHne menoyHbIX METALIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3emenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOKEHUE B
ITepuomnueckon cucreme xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B ITpupoae. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHeWlnume coequHEHUs KanblUsd U Marius (OKCUI, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUS.
KpyroBopot kanblus B IpUPOJE.



AmoMHuHMIL: TIoJI0KeHUE B [leproauyeckoil cucTeMe XUMUYECKUX JJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIeHHWE B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amoMuHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIIA
anmroMuHusA. [I[puMeHenne antoMUHNS U €ro CIIaBOB.

Memannwvt b-2pynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm (IOOOYHBIX MOATrpYyMN):
nojnoxxeHne B llepuommueckor cucreme xumuuyeckux dsnemeHtoB . U
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMepe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe COCTOSIHUS aTOMOB
d-271€eMEHTOB, CTENEHH OKHUCIEHUS AaTOMOB B COCIUHEHUAX. 3aBUCHMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHIOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTA B COCIMHEHUU (Ha MPUMEPE COEAMHEHHI XpoMma).
IlepBoHayYabHBIE ITPEACTABICHNUS O KOMIUIEKCHBIX COCAUHEHUSX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkucieHus. OOuie KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBUE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAX, THIPOKCUAAX U
COJIsIX, UX nmpuMmeHeHuu. [IpeacraBieHuss 00 aMMHUAYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHk: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NUECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kene3o: crpoeHne aroma, CTENeHH OKHUCIEeHMs. HaxoxneHuwe B mpupone.
du3nyecKkrne 1 XMMAYECKUE CBOMCTBA KeJle3a, NpUuMeHeHne. buonornueckas posib
xene3a. Oxcuawl, Tuapokcuasl U conu xkenesa (I) u xenesa (III), ux cocras,
CBOMCTBa M TmoyiyueHHe. KauecTBeHHblE peakIMu Ha KaTUOHBI xeneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xene3a. [Ipon3BoACTBO YyryHa W CTallu.
DKOJIOru4ecKue mpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCNEPUMEHTAIIBHOE U3YUYEHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHWE ¢ oOpa3llaMy METAJIOB W CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOpPAMHU COJIEM H
KHCJIOT, UCCJIEOBAHHUE MPOLIECCOB JIEKTPOIM3a pacTBOpoB xsopuaa meau (1I) m
uoauzaa Kaivs, KOppO3UH METAJUIOB;

U3y4eHue OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCUIOB KaJbLIUS W HATPUS C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (IV) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKapOOHATOB KaJIbIKs, )KECTKON BOJIBI;

W3YYEHHE IIPOLIECCOB IIOIYYEHMS THUAPOKCUIOB JKEe3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4YEHHE TPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIMi Ha UOHBI (MarHusl,
KaJIbIIUSl, A IFOMUHUS, IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

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

uccienoBanue aM(GOTEPHBIX CBOMCTB THIPOKCHUJIA ATIOMHHUS, THAPOKCHIA
xpoMma (IIT) u rugpokcuaa HUHKA;

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

XuUMHA 4 OKPYKAKIIAs cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCII[ECTBA W MaTepHalibl, 00JIaCTH WX MPUMEHEHHs. be3omacHoe HMCIOoIb30BaHHE
BEILIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

Hogble maTepuanbl ¥ TeXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XUMHUYECKUX DJIEMEHTOB M UX COCIUHEHUH sl (YHKIHMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 3J0pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYKaloeh cpeibl. IKOJOTUYECKHE MPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIEpOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XuMuM B pelIEHUN SKOJOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIC MaTepHalbl),
ONPEAEICHUE KUCIOTHOCTH IPUPOAHBIX BOJ, MOIEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOXIs1, U3yUY€HHUE €T0 BO3ACHCTBUS HA MaTEPHAIIBI.

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

[Tepnoanueckuii 3akoH U [leprnoanueckas cucTremMa XUMUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B NIEPUOJIAX U TPYyMIIaX.

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

Kimaccubukanys XUMHUECKUX peakIuid 10 Ppa3IMYHBIM  IpHU3HAKaM.
[IporHo3upoBaHre BO3MOKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

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



CBoiicTBa KHCIIOT, OCHOBaHMI W COJ€Hl B CBETE MPEIACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesxcnpeomemmnbnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XMUMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SBJICHHUE (TMPOIECC), HAYUHBIHN (akT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KilacCUUKaIMs, MePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHUE, MOENb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BENIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, C€IUHUIBI M3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEII[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUIMYECKHUX) Tel,
KpUCTAJUTMYECKasl pelieTKa, 3JIEKTPOH, SAPO aToMma, MPOTOH, HEHUTPOH, WOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaJIHOAKTUBHOCTD, alb(a-, OeTa- U raMMa-u3ayueHue,
AIEKTPUUYECKUN 3apsi/l, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIICKTPUKU, COJTHEUHBIN
CIIEKTp, pa3yioxKeHHe OEI0T0 CBETa B CIIEKTP.

buonorus: sxocucrema, 6uocdepa, GoTocHHTE3, MpOIIeCCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHBIC  yIOOPEHUsl, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, MUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI, IIJIAHETA 3€MJIA.

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



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

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

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAllUM U
pacIIMpEHUE OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBICHUE IIEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, MOHMMAHWE 3HAYEHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpaskaaHCKOro0 BOCIIUTAHMS:

MPEACTAaBJICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIEKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYphl B
pa3HO00Opa3HON COBMECTHOM JIeITEIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B MpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCThH OILICHMBATh CBOE TOBEJICHUE U TOCTYNKH CBOMX TOBapHUIIEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUM
MOCTYNKOB;

3) popMUpPOBAHUS IEHHOCTH HAYYHOT' O MO3HAHUS:

MUPOBO33PEHYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W HEOOXOJUMBIC IS
MOHMMAHMUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOT'O MO3HAHUS JJI Pa3BUTHUS KaXKJOTO YeJIOBEKa
U TIPOU3BOUTENBHBIX CHJI OOIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAIUS W UWHTEPEC K OOYy4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0OBATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4eHws;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JWU3HU, OTBETCTBEHHOI'O OTHOUIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HETPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIONEHUS TIPaBUJI OE30MacHOCTH TMPU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B YUCOHBIX U )KU3HEHHBIX CUTYyAIIUX;

5) Tpy10BOT0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEA0BATEIBLCKON NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MPOQEcCusiM, CBSI3aHHBIM C XMMHEH, B TOM YHUCIE K
npodeccusiMm HaydHOU c(epbl, OCOZHAHHE BO3MOXHOCTH CaMOpEaM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOr0 BOCIIMTAHUSA:

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

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKpY’)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOIO XapakTepa HSKOJOTHYECKUX
npoOeM U MyTel UX pelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
MpU U3YYEHUU XUMHH, JUIsl PEUICHUS 3a/lad, CBS3aHHBIX C OKPYXAIOIIEH cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IPUHOCAIIMX BPEH OKPYXKAIOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYacTHUIO B
MIPAKTUYECKOM IEATENBbHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtamnpenMeTHble pe3yabTaThl O00yUYaIOIUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 00I1IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHHUE MEXIUCITUTIIMHAPHBIX (MEXKIPEIMETHBIX) TTOHSATHUN, OTPaXKarOIINX
MaTepUaibHOE €AMHCTBO MHUpAa U MPOLECC MO3HaHUs (BEIIECTBO, CBOMCTBO,
DHEPTUs, SBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJI0ICHNE, U3MEPEHHE, UCCIIEAOBAaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIHHBIMU YYCOHBIMHU JIEUCTBUAMH (I1O03HABATEIIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMU IS TIOBBIIICHUS
7(h(HEKTUBHOCTH OCBOCHHS COJIEpKaHHUS y4yeOHOTOo mpenmera, (HopMuUpOBaHUS



KOMIIETEHIIMH, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKOM  JEATEIBHOCTH
oOyuJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, MO3HABATEIIHLHOM M COIUATIBLHOM
MIPaKTHKE.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBble Jjornyeckue 1eiicTBUA:

YMEHUSI HWCIOJb30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUS TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHSITHHA (BBIACIATh UX CYIIECTBCHHBIC
IPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHUBaTh, 00001maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMHUUYCCKUX PEaKIIHil; YCTaHABINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIY OOBEKTaMH HW3YYCHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJOTHH);
npeajiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B
U3Yy4aeMBbIX MPOIECCaxX M SBIICHUSX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MIPUMEHATh B TPOIECCE MO3HAHUSA MOHATHS (TIPEAMETHBIC M METapeIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OSTHUX MOJCJIbHBIX TMPEACTABICHUA XapaKTepU30BaTh H3y4aeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaegoBareJibckue AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelIeCTB M SIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAYYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B YyYEeOHOH IIO3HABATEILHONH U
MIPOCKTHO-UCCIEA0BATEIbCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABJICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u (QopMynupoBaTh MpoOJIeMy, ONMPENeNsTh Iedb W 3aJa4d, COOTBETCTBYIOIIHE
pEIICHHIO MTPOOJIEMBI; TIPEJIaraTh OMMCATEILHYIO HIIH OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS € OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSTEIHLHO TPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM MPOBEJACHHOTO OIIBITA,
UCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pabora ¢ unpopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpPMAIUU (HAyIHO-

MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJACpPIKAHWSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBAThH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpPMAIIMIO, 3HAYUMYIO Ui pEIIeHUs y4eOHOM 3aJayu; yMEHUS NPUMEHATH
pa3MyHble METOJAbl U (POPMYJIHMPOBATH 3alpoChl MpU TOUCKE U O0TOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIE TEXHOJOTHH M Pa3JIMYHbIC MOHCKOBBIC
CHCTEMBI; CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (GOpMYy MPEACTABICHUS
uHdopmaiuu (cxembl, Tpa@uKd, TUArpaMMbl, TaOJHIbI, PUCYHKH U Jpyrue
dbopMbl); yMEHUSI UCIOJIb30BAaTh HAYYHBIN $I3bIK B Kau€CTBE CPEICTBA pPabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHUYeCKHe) 3HAKU U CHUMBOJIBI, (hOpMyIbl, a00peBHATypbl, HOMEHKIATYPY,
UCIIOJIB30BaTh U IMPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUHN):

MPEACTABIATh IMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON JIEATEIIBHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMMyOJMYHO BBICTYNATh C Ipe3CHTaIuen
pEe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(MJIM) TUCKYCCUU 3a7laBaTh BOMPOCHI MO 00CYK/1aeéMOM TeMe U BBICKA3bIBATh UJIEH,
bopMyIUpPOBaTh CBOM MPEJIOKEHHUSI OTHOCUTENIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1aui.

2) ymeHus yueOHOTO COTpYAHHYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, OMPEACNISITH CBOI POJib, PACHPENesaTh 3aJaud MEXIY
YJ€HAMU TPYIIbI; BBIMOJHATH CBOIO 4YacTh pabOThl, KOOPAWHUPOBATH CBOU
JEUCTBUSL C JACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPENCTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMOJHEHHON paboOThI; peliaTh BO3HUKAIOUIUME MPOOJIeMbl Ha
OCHOBE yueTa OOIIMX HMHTEPECOB U COIJIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHMSIMHU, «MO3TOBOM IITYypMe» M Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIATUBHBIMUA HCﬁCTBHﬂMH
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3alun, CaAMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33JaYd: CAMOCTOSITENIBHO
BbIOMpaTh COCO0 perieHust yueOHON 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMIIIHMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO pabOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENIbCKOM  3aJjaud; HAa  OCHOBE  MOJYYEHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YyJbTATHl: COOTHOCUTH CBOM JIEHCTBUS C
IUIAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBISTh CAaMOKOHTPOJb JIEATEIbHOCTH;
KOPPEKTHPOBAThH CBOIO ESATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOTO
oO1rero oOpa3oBaHUsl Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIEee CoJepkKaTeIbHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOrO YpPOBHS, COIJIACOBAHBI MEXAY
co0OM, YTO TO3BOJIIET PEAINU30BHIBATH YIIYOJIEHHOE H3Y4YeHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK M B paMKax pealu3allid HHIUBHUIYAIbHBIX
00pa30BaTeNbHBIX TPACKTOPUA, B TOM YHCII€ UCIOJIb3YsI CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBepuieHHH pealn3aly NPOTPaMMBbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecsi CMOTYT JeTajbHEe OCBOMTb MaTepHall, OBJIAJECTh PACIIMPEHHBIM
KpPYroM MOHSATHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIO’KHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYUYaAIOIIMMUCS HAyUHBIX
3HAaHWM, yMEHUH U CHOCOOOB JEUCTBUM, cHenupUyUecKux s HpeIMETHON
o0nacTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIIUICHUS;, BHUIbl ACSTEIBHOCTU IO
MOJyYEHUIO HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B pA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOKHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIIEM YpOBHE
oOpa3zoBaHusl.

K xoniy oOyuenus 6 &8 knacce y oOydwaromerocs OyayT chopMupoBaHb
CIICAYIOIIAE TPEIMETHBIC Pe3yJabTaThl H3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

pACKpBIBATh CMBIC]I OCHOBHBIX XUMHYECKHUX IOHATHH: aTOM, MOJIEKYyJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETall, AJUIOTPONMs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOpPOJHAS W HEOJHOPOJIHAS), BaJCHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpDHAss Macca, MaccoBas [OJIsI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIM OKCHJA, aM(POTEpHBIA THUAPOKCHA, XUMUUYECKas peakius,



KJaccu(UKaIMs peakiuii: peakiui COCIUHCHUS, PEaKIIUU Pa3I0KECHUSI, PEaKITUU
3aMEIIeHUsI, PEAKIMu OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHAas OpOWTAIIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, HOH, KaTUOH, AaHUOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHas KOHIIEHTpAaIusi) B pacTBOpe, MOJISIpHAs KOHIIEHTpallMs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEIEHb OKUCJICHHS, OKHUCIUTEIH |
BOCCTAHOBUTEIH, OKHCJICHHE u BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MPUMEHATH 3T MTOHITHUS MPHU ONMMCAHUU BEIIECTB U UX NPEBPAILCHUN;

WCITOJIP30BAaTh XUMUYECKYIO CUMBOJIUKY JIJISi COCTaBJIEHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJICNISITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPUHAIJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIACCy CO€IMHEHUM 1o (hopMysiaM, BUIbl XUMUYECKON
CBSI3U (KOBAJICHTHOU M MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

pPacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. M. MeHnneneeBa, aTOMHO-MOJIEKYISPHOU
TEOpPHUH, 3aKOHA ABOTAJIpO U €ro CICACTBHM, MPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCIIEIOBAHUS BEIIECTB U U3YUYCHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAHUE TMEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT UX NOJ0XKeHUA B [leproanueckoii cucreme:

OMHUCHIBATh W XapakTepuszoBaTh Tabiuunyro Qopmy Ilepuoguyeckoi
CUCTEMbl XMMUYECKHUX JJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpymmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
IIEPUOJIBI»;

COOTHOCUTH 0003HAYEHHUs, KOTOpble UMeroTcs B Tabsmie «llepuoanueckas
cucreMa xumuuyeckux dnemeHtoB J[. WM. MeHnaeneeBa»y, C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHUX JJIEMEHTOB (COCTaB U 3apsjl
aqipa, 00IIIee YMCIIO0 AIEKTPOHOB U pacpeIeICHUE UX IO DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS dJeMeHTa B llepuommyeckoil cucreme cC
pacnpeneeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIMH BEILECTB, MO
TeraoBoMy b dexTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXHBIX BELIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJIEH, TEHETUUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpPaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MO>KHOE HCII0JIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHUIX;

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

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOIO 3JEMEHTa MO0 (QopMyJie COECIUHEHHs, HAXOJIUTh
IpocTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKOW PEAKIIIH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000IleHNE, CUCTEMATU3alINIO0, KIACCU(PUKALIUIO, BbISBICHUE
IPUYUHHO-CICICTBEHHBIX CBSI3€ — [ W3YYCHHS CBOWCTB BEIIECTB U
XUMHYECKUX PEeaklni, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi M MBICICHHBIN) — AJis
OCBOEHUS YYEOHOT'O COJEpKaHUS;

pacKkpblBaTh  CYIIHOCTh IPOLIECCOB  OKUCJIEHHS M  BOCCTaHOBJICHHUS,
COCTaBIISITh YPAaBHEHHUS TMPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3M MEXIy pealbHO Ha0II01aeMbIMH XUMHYECKUMHU
SBJICHUSIMU U TPOLIECCAMU, MTPOUCXOSAIIMMUA B MAKpO- U MHUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSAMU
JIPYTUX Y4EOHBIX MMPEIMETOB;

coOnogaTh mpaBuwia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M 00OpYyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] C BEIIECTBAMHU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB W MPAKTHYECKHX pabOT MO TMOJYYCHHUIO M COOMpPaHHUIO
ra3oo0pa3HbIX BelIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNICHHOW  MaccOBOM  JloJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
AKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHMYECKHX
COCIUHCHUI;



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

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT copMHUpPOBaHbI
CIICYIOIE TPEIMETHBIC pe3yabTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHUOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEICHb
OKHCJICHUsI, XUMHUYECKasl peakius, TeraoBoi 3(pdekT peakiuu, Mojb, MOJISIPHBIN
00BbEM, pacTBop;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJIeld, oOpaTUMble M HEOOpaTHMbIE PpPEAKIUHU,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLHMHU, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKHCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTD,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXXMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MIPUMHUTHBHAS KyOuueckasi, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUYECKOE PABHOBECHE, JIIEMEHTHI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKUX OCHOB xumuu; [1/1K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATHH W
IIPUMEHSATH T MTOHATHUS IPHU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUM;

WCIIOJIB30BaTh XUMHUUECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIEHUS XMMHUUYECKHUX 3JIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJNTMYECKOW) B HEOPraHMYECKUX COCAUHEHUSIX, 3aps]l HOHA IO
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEAMHEHUH, TUIl KPUCTAJUIMYECKOUN PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIci Ilepuomnueckoro 3akoHa J[. WM. MeHneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCHIBATH W XapakTepu3oBaTh TaOnMuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMUMHYECKHX DJIEMEHTOB: pa3iMyaTh MOHATUA «A-rpynna» u «b-
TPyNIay, «Majble IEPUOIb» U «OOJBIITNE TEPUOIBI»;



OOBSCHATH CBS3b TMOJOKEHUS OdJIeMeHTa B llepmommdeckoil cucreme cC
pacrpesielIeHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUIOB) B MpeJeiax MaJblX MEPUOJIOB U TJIABHBIX MOJATPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJUTUUECKON TUCCOLMALINY, 3aK0oHa ['ecca
U €ro CIJIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIUW, HaANpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KIacCU(PUIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKUE peaknu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TerIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMCJICHUSI XMUMHYECKHX AJIEMEHTOB, MO OOpAaTUMOCTH, MO Y4YacTHUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUH, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHWYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIUALIUUA KUCIIOT, IIeI0ueh
W COJIeH; TOJHBIE M COKpAICHHbIE YPaBHEHUS peakIMii HMOHHOro OOMEHa;
peakiui, MOATBEPKIAIIINX CYHIECTBOBAHUE T'€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packphiBaTh  CYIIHOCTb MPOIIECCOB TUJPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyINIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaKITUi;

MpeCKa3bIBaTh XapaKTep Cpe/ibl B BOJHBIX paCTBOpPax COJIEH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMHUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HaATPUid, KaJhil, MarHui, KaJbIIUM, AJIFOMUHUH, KEIE30, ME/lb, LIUHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX
pacTBOpPOB (aMMHaK, XJOPOBOJOPOJ, CepoBOAOpoAd, okcuawsl yriaepona (II, IV),
kpemuus (IV), azora (I, II, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (QocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U rugpokcuabl MetamioB [A-IIA-rpynn, amomunus, meau (II), umnka,
kenesza (I u II));



HOSICHSTh COCTaB, OTAENBHBIE CIIOCOOBI TMOJIYYEHHS W CBOMCTBA CIOKHBIX
BELIECTB (KUCIOPOACOAEpKAIIUe KHUCIOTHl XJIOpa, a30THCTast, OOpHAas, yKCyCHas
KHUCTIOTHI U MX coiu, ramorenuasl kpemuus (IV) u docdopa (III u V), oxcun u
ruapokcu xpoma (III), mepmanranar kaaus;

OMKCHIBATH POJIb BAXKHEHIIINX M3y4aeMbIX BEIIECTB B MPUPOIHBIX MpoIeccax,
BIIUSTHUC HA KUBBIC OPTraHW3MbI, MPUMECHEHHE B PA3JIMYHBIX OTPACIIAX IKOHOMHUKH,
MCITOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPUAIIOB U TEXHOJIOT UL

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKallMecs B BOJHBIX PAcCTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HMOIUI-, cylbdar-, dhocdar-, kapOoHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HOHBI, THUIPOKCHUA-HOHBI, KATHOHBI
aMMOHUSI, MarHusi, Kajablys, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
IIUHKA,;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEWIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT X COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PAacTBOpPE, HAXOAUThH
poCTENITy0 (hOpMyITy BEIIECTBA IO MAaCCOBBIM HJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIM C yYEeTOM HEI0CTaTKa
OJIHOTO M3 PEAareHTOB, MPAKTHUYECKOTO BbIXOJIa MPOAYKTa, 3HAYEHHS TEIIOBOTO
s dekTa peakiyu, onpeaesisiTh COCTaB CMECEil;

coOmomaTe mpaBwia  Oe3omacHoi — paboTel B jabopatopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKONM TOCYIbl M OOOpyJOBaHUS, a TakkKe IMpaBuiia
oOpalieHusi ¢ BEUIECTBAMH B COOTBETCTBUM C MHCTPYKLUUSMH BBITOJHEHHS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHMaka M  YIJIEKMCIOrO Tra3a) W PEUICHUIo
OKCIIEPUMEHTAJILHBIX 33Ja4 10 TeMaM Kypca, MpeACTaBIsTh PE3yJbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJHI] U BBISBIISATH
AMIIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAllMU MBICIUTEIBHOU NEATENBHOCTU (aHAIMU3 U
CHUHTE3, CpaBHCHHE, O0O0O0OIIEHHWE, CHCTEMAaTHU3aIlUI0, BBIABICHUE IPUUYUHHO-
CJIE/ICTBEHHBIX CBS3€H) MPU U3YYEHUU CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
BIIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMO3HAaHUS (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeabHbIA U MBICIICHHBIN );



OpUMEHATh  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIECTBAMH,
UCIIONb3YEMbIMU B TIOBCEAHEBHOM >KM3HU, TMpaBWiIa TIOBEIEHUS B LEISIX
cOepexeHusl 370pOBbS M OKPYKAIOIIEW NPUPOIHOM Cpenbl, NOHUMAaTh Bpea
(OmacHOCTh) BO3JACUCTBUS Ha JKMBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAX CIOCOObl YMEHBILIEHUS U MPEAOTBPALICHUSI UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJYUYEHHBIC MpeNCcTaBiIeHUs O cdepax MpodecCHOHaTBLHON
JeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAllMd W NI OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQUIBHOTO TMpeAMeTa MpU NPOJOJIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETrO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEI0BATENBCKON AECSITENBHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HANpaBICHHOCTH, NPUOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUM B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3alnH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO 4acoB
Ne HaumeHoBaHue pa3jie/ioB JuekTpoHHbIE (HUGPOBDbIE)
KonTpoJbHbIe IIpakTHyeckue
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
Xumusi — BakHast 0071aCTh . >
DIIeKTPOHHBIN OaHK 3a7aHul IS
11 €CTECTBO3HAHUA U 6 ) b .
. o OLICHKU KIIUOHAJIILHOU I'PaMOTHOCTH
MPaKTUYECKOU 1 yHEKI P
eSTCILHOCTH YI0BEKa https://fg.resh.edu.ru/
a https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti
Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DNEKTPOHHBIN OaHK 3aaHUH TS
BemiecTBa 1 XuMuueckue B
1.2 peaki 19 1 OIIEHKH (PYHKI[HOHAITBHON IPAMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti
Hroro no paszneny 25
Pa3nen 2. Baxkneiilume npeacrtaBuTe 1M HEOPraHMYECKUX BelleCTB
Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
71 Bosnyx. [Ionstue o razax. 14 1 1 DNeKTpOHHBIN O0aHK 3aaHuM IS

Kucnopon. Oxcubt

OILICHKH (PYHKIIMOHAIBHON rPaMOTHOCTH
https://fe.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-




otsenki-yestestvennonauchnoy-gramotnosti

22

Bonopon. Ilonsarue o
KHCIIOTaX U COJISIX

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DIIeKTPOHHBIN OaHK 3aaHuM IS
OIICHKH (DYHKITMOHAIBHON TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti

2.3

Bopa. Pacteopsl. IlonsTue
00 OCHOBaHUAX

12

Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DIIeKTPOHHBIN OaHK 3a7aHul IS

OIICHKH (DYHKITMOHAJIBHOW TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti

24

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COeIUHEHUN

Hroro no paszueny

14

46

Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DNEeKTPOHHBIN OaHK 3aaHuM I

OIIEHKH (DYHKITMOHAIBHOW TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-

otsenki-yestestvennonauchnoy-gramotnosti
SI cmam BIIP https://chem8-vpr.sdamgia.ru/

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu

3.1

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

XAMHYECKUX dJIeMEHTOB /I,

14

Bupryanpnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DNEeKTPOHHBIN O0aHK 3aaHuM IS




N. Menaeneea. Ctpoenue
aroma

OIICHKH (DYHKITMOHAIBHOW TPaMOTHOCTH
https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti

XUMHYECKas CBA3b.

Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DNEKTPOHHBIN OaHK 3aaHUH TS

32 OKHUCIIUTENLHO- 12 .
. BOCCTAHOBUTEIEHEIC OIICHKH (PYHKIIMOHAIBHON IrPaMOTHOCTH
KLU https://fg.resh.edu.ru/
peaki https://fipi.ru/otkrytyy-bank-zadaniy-dlya-

otsenki-yestestvennonauchnoy-gramotnosti

Hroro no pazgeny 26

PesepBHOE Bpemst 5

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME




9 KUIIACC

Ne
n/n

Pazgen

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

1. BemecTBO M XUMHYECKAasi peaKus

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JuiekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

1.1

1.2

1.3

[loBTOpEHUE U yriaybneHue 3HaHUU 0

BCIICCTBC

OcHoBHbBIE 3aKOHOMCPHOCTH
MMPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

DNEeKTPONUTHYECKAs TUCCOIUAIIHS.

XUMHUYECKUE PEAKIIUU B PACTBOPAX

14 1

12 1

Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DIIeKTPOHHBIN OaHK 3aJaHuM IS
OLICHKH (PYHKIIMOHAIBHOMN

rpaMOTHOCTH https:/fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DNEKTPOHHBIN OaHK 3aaHUH TS

OIIEHKH (PYHKITMOHAIBHON
rpaMoTHOCTH https://fg.resh.edu.ru/

https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
DNEeKTPOHHBIN OaHK 3aJaHul [T
OIICHKH (PYHKIIMOHAIBHON
IrpaMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti




Uroro no pazgeny

34

Pa3zgen 2. HeMeTa/JIBI M UX COCAUHEHUSA

2.1

OO01mas XxapakTepruCcTHKa XUMUIECKIX
anemeHToB VIIA-rpynmsl. ["anorenst

Bupryansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DJNIeKTPOHHBIN OaHK 3aaHuM IS
OIICHKH (PYHKITMOHAIBHON
rpamMOTHOCTH https://fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

22

2.3

2.4

OO01mas XxapakTepruCcTHKa XUMUIECKIX
anemeHToB VIA-rpynmnsl. Cepa u eé
COETUHEHUS

OO11ast XapaKTePUCTHKA XUMHYESCKHX
aneMeHToB VA-rpynimsl. A3oT, pochop
1 UX COCANHCHUA

OO1m1ast xapaKTepUCTHKA XUMUYECKHX
anemeHnToB IVA-rpynnsl. Yriaepoa u
KpEMHMI, UX coenHeHus. bop

11

Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
DIIeKTPOHHBIN OaHK 3aaHul IS

OLICHKH ()YHKIIMOHAJIbHON
rpaMOTHOCTH https:/fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-

dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Bupryansnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
DNEeKTPOHHBIN OaHK 3aaHuM IS

OIIEHKH (PYHKITMOHAIBHON
rpaMOTHOCTH https:/fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-
gramotnosti

Bupryanpnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
DNeKTPOHHBIN O0aHK 3aaHuM IS




OIICHKH (PYHKITMOHAIBHON

rpaMOTHOCTH https:/fg.resh.edu.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenki-yestestvennonauchnoy-

gramotnosti

Hroro no pazgeny 33
Pa3zgen 3. MeTa/iIbI M X COEIUHEHUST
Buptyansnas nabopatopus
https://content.edsoo.ru/lab/subject/4/
3.1 OOm1re cBOMCTBAa METAIIIOB 5 OtkpsIThIN OaHk 3aganuit OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge
Bupryanpnas nabopatopust
https://content.edsoo.ru/lab/subject/4/
3.2 Baxxueiinme MeTauibl 1 UX COSOUHEHUS 15 OTkphITHIN OaHK 3aganuit OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge
Hroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kawomasi cpeaa
Bupryansnas nabopatopust
BemiectBa 1 maTepuansl B KU3HU https://content.edsoo.ru/lab/subject/4/
4.1 yenoBeka. OCHOBBI 3KOJIOTUYECKON 5 OTkpbIThIN OaHk 3aganuit OI'D
TPpaMOTHOCTH https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge
Hroro no pazneny 5
Pa3nes 5. O6001eHne 3HAHUHT
5.1 IToBTOpenue u 06o0IIeHNE 3HAHUI 5 Buptyansnas nabopatopus




OCHOBHBIX Pa3/esioB KypcoB 8—9
KJIACCOB

https://content.edsoo.ru/lab/subject/4/
OTkphIThIN OaHk 3aganuit OI'D
https://fipi.ru/oge/otkrytyy-bank-
zadaniy-oge

Hroro no pazgeny 5
PesepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 102 1

[NPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Ne
n/
n

Tema ypoka

Pe3epBHbIil ypok.
[TonsiTue 06 nucropuu
BO3HUKHOBEHHUS U
Pa3BUTHUS XUMUH.
XuMUA B CUCTEME HAyK

IIpeamer xumun. Pois
XMMHH B JKU3HU
yenoBeka. Tena u
BCIIIECTBA.

duznyeckue u
XMMHUYECKHE CBOMCTBA
BemiecTB. Ou3nyecKkue
U XUMHYECKHUE SIBJICHUS

duznueckue n
XUMHYECKHE SIBJIEHUSA

KoaudecTBO 9acoB

Bcer  KoHTpoabH [MpakTnyeck
0 ble padoThbI ue padboTbl

Jara
HU3y4YeHH
|

JJleKTPOHHBbIE HU(POBBIE 00pa3oBaTebLHbIE
pecypcsbl

bu6mmoreka LIOK https://m.edsoo.ru/ff0d227e

bu6mmoreka LIOK https://m.edsoo.ru/ff0d210c

bu6mmoreka LIOK https://m.edsoo.ru/ff0d37fa

bu6mmoreka LIOK https://m.edsoo.ru/ff0d37fa

[IpakTuueckas padbora
Ne 1 o teme "IIpaBuna
paboTsl B 1abopaTopun
U IpUEMBI 0OpaIeHus
¢ 1abopaTOPHBIM
obopynoBanuem"

bu6mmorteka LIOK https://m.edsoo.ru/ff0d23dc

YucTele BELIECTBA U

bu6mmoreka [IOK https://m.edsoo.ru/ff0d26ca




cmecu. CriocoOsbl
paszaeneHus cMecen

[IpakTrueckas pabota
Ne 2 1o Teme
"Pasznenenue cMmecel
(Ha mpUMepe OYUCTKHU
MOBapeHHoi conn)"

ATOMBEI 1 MOJICKYJIbL

bubmuoreka [{OK https://m.edsoo.ru/ff0d28¢8
BupryanpHas mHTEpaKTUBHAS J1a00OpaTOPHSI
https://content.edsoo.ru/lab/item/39/

bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢

10

11

12

13

XUMHUYECKHUE
3JIEMEHTEI

[IpocThie U CIIOXKHBIC
BelecTBa. BemecTsa
MOJIEKYJISIPHOTO 1
HEMOJICKYJISIPHOTO
CTpOCHUSA

ATOoMHO-
MOJIEKYJIIpHAs TEOPHUSI.
Kn3Hb 1 1eITeTbHOCTD
M. B. JlomoHOCOBa

3aKOH MOCTOSIHCTBA
COCTaBa BEUIECTB.
Xumuyeckas popmyna.
BanenTHOoCTh aTOMOB
XUMHUYECKUX
3JIEMEHTOB
Onpenenenue
BAJICHTHOCTH aTOMOB
o ¢hopmyam
OMHAPHBIX COCTMHECHUN

bubmuoreka I{OK https://m.edsoo.ru/ff0d2be8

bubmuoreka I{OK https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka LIOK https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK https://m.edsoo.ru/ff0d2eae




14

15

16

17

OTtHOCHUTENbHAS
aToMHas Macca.
OTHOCHTENIbHAS
MOJIEKYJISIpHAsi Macca

MaccoBas gois
XAMUYECKOr 0
DJICMCHTA B
COEIMHEHNH

Brruncnenus maccoBoit
JIOJTU XUMUYECKOTO
areMeHTa 1o Gopmyie
COCJIMHECHHUS

KomnuectBo BemecTna.
Moib

bubmuoreka I{OK https://m.edsoo.ru/ff0d323¢

bu6mmoreka LIOK https://m.edsoo.ru/ff0d350¢

bu6mmoreka LIOK https://m.edsoo.ru/ff0d350¢

bu6mmoreka LIOK https://m.edsoo.ru/ff0d5230

18

BzanmocBs3n
KOJIMYECTBA, MAcChl U
YHUCJIa CTPYKTYPHBIX
€JIMHHMII BEILECTBA

bubmuoreka I{OK https://m.edsoo.ru/ff0d5230

19

20

21

22

MousipHast macca
CMECH BEILECTB

Haxoxnenue
npocteiiien Gopmyssl
BEIIECTBA 110 MOJIBHBIM
JIOJISIM DJIEMEHTOB

XHUMHUYECKUE SBIICHUS.
XuMu4eckas peakius
U e€ IPU3HAKU

3aKOH COXpaHEHUS

bu6mmoreka IIOK https://m.edsoo.ru/ff0d5230

https://rutube.ru/video/2559da660e6c2098f438d1b45b8

5616e/

bubnmoreka [{OK https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK https://m.edsoo.ru/ff0d2eae




23

MAacCEhI BEIIECTB.
XUMHUYECKHUE
YpaBHEHUSA

THIBI XUMHUYECKUX
peakuuii

bu6mmoreka LIOK https://m.edsoo.ru/ff0d3f34

24

25

Pacuérnl 1o
XUMHYECKUM
YpPaBHEHUAM
KOJWYECTBA M MaCCHI
HCXOJHBIX BEIICCTB
WJIU TIPOYKTOB
peakuuu

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKON peaKIuu:
KOJIMYECTBA BEILIECTBA,
MACCBI 110 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce peareHTOB WJIu
MPOAYKTOB PEAKIUU

bu6mmoreka LIOK https://m.edsoo.ru/ff0d5708

bubnuoreka I{OK https://m.edsoo.ru/ff0d5708

26

27

28

O0600111eH1E U
cucTeMaTu3alus
3HAHUH

PesepBHbIii yPOK.
KonTponbHas pabota
Ne 1 mo Teme
"BerecTBa u
XUMHUYECKUE peakinu"

Bo3nyx — cmech

bu6mmoreka IIOK https://m.edsoo.ru/ff0d4290

bubmuoreka [{OK https://m.edsoo.ru/ff0d448e




29

ra3zosB. [Toustue o
rasax.
3akoH ABorajapo.

Momsipablii 00bEM
ra3oB

bu6mmoreka LIOK https://m.edsoo.ru/ff0d542e

30

Brruncienusa o0béma,
KOJIMUECTBA BEILECTBA
rasa 1o U3BeCTHOMY
€ro KOJHYECTBY
BelIEeCTBa, 00BEMY

bu6mmoreka LIOK https://m.edsoo.ru/ff0d55a0

31

OTtHOCUTENbHASA
IUIOTHOCTH r'a30B

bubmuoreka I{OK https://m.edsoo.ru/ff0d55a0

32

Breraucnenus
OTHOCHUTEIBHOU
MOJIEKYJIIPHON MACCBI
rasa 1o U3BeCTHOU
OTHOCHUTEIBHOU
ILIOTHOCTH

bubnuoreka I{OK https://m.edsoo.ru/ff0d55a0

33

34

Kucnopon — anemenT
Y TIPOCTOE BEUIECTBO

OKcuapl

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4614

bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

35

Crioco0sl nostyueHus
KHCJIOPOJIa B
nabopaTopuu u
MPOMBIIIIEHHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ff0d497a

36

[IpakTuueckas pabora
Ne 3 mo Teme
"[lonyuyenue u

bubmuoreka [{OK https://m.edsoo.ru/ff0d4ae2
BupryanpHas nHTEpaKTUBHAS TA00OpATOPHSI
https://content.edsoo.ru/lab/item/41/




37

coOupaHue KHCIOopoa,
M3y4YeHUe ero cBOMcTB"

O3on. Kpyrosopot
KHCIIOpO/ia B IPUPO/IE.

bu6mmoreka LIOK https://m.edsoo.ru/ff0d448e

38

TemnoBoit a3 ekt
XMMHYECKON PEaKIUu,
TEPMOXUMHUYECKHUE
ypaBHEHHUS, IK30- U
SHJIOTEPMUYECKHUE
peakuuu

bubmuoteka [{OK https://m.edsoo.ru/ff0d4790

39

Tomnugo.
Hcnons3oBanue yris u
MeTaHa B KaueCTBE
TOIUIMBA. 3arpsi3HEHUE
BO3lyXa.

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4c4a

40

Brrancienus mo
YpaBHEHUSIM
XUMHUYECKON PEaKLUu:
KOJIMYECTBA BEIISCTRA,
00BEMa, MacChl 110
U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
00BéMy, Macce
peareHTOB WJIH
MPOJIYKTOB PEAKIIHH

41

42

KonTponbnas pabota
Ne 2 o Teme «Bo3ayx.
Kucnopon. Oxcunbi»

Bonopoxn — anemeHT u

bubmuoreka I{OK https://m.edsoo.ru/ff0d4dd0




43

IIPpOCTOC BEMIECCTBO

CriocoObl mosryyeHust
BOJIOpOJIa B
1a00paTOpUH U
MPOMBIIIICHHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0

44

[TpakTruyeckas pabora
Ne 4 o Teme
"I[lonyyenue u
coOupaHue BO0po/a,
M3y4YEeHUE ero cBOMcTB"

bubnuoreka [IOK https://m.edsoo.ru/ff0d4f42
BupryanpHas HHTepaKTUBHAS JTabopaTOpust
https://content.edsoo.ru/lab/item/42/

45

TlonsaTtue o kuciIoTaAX U
coirtx. CocTtaB KHCIIOT
U coJiei

bubmuoreka I{OK https://m.edsoo.ru/ff0d50d2

46

47

48

Brruncinenus o0bEM0B
ra3oB 10 YPaBHEHUIO
XMMHYECKON peaKiuu

Breraucnenus 1o
YpaBHEHUSIM
XMMHYECKON PEAKIUU:
KOJNYECTBA BEILIECTBA,
00BEMA, MaccChl 110
HU3BECTHOMY
KOJIMYECTBY BEIIECTBA,
00BEMY, Macce
peareHToB WIH
MPOJIYKTOB PeaKlnu
duznyeckue CBOMCTBA
BOJibl. Bona B mpupoe

bubmuoreka I{OK https://m.edsoo.ru/ff0d55a0

bu6moreka LIOK https://m.edsoo.ru/ff0d55a0

bubmuoreka I{OK https://m.edsoo.ru/ff0d587a

49

XUMHUYECKHE CBOMCTBA




50

BOJIBI
CocTaB OCHOBaHUH.
ITonstue 00
HHIUKATOpax

bubmuoteka [{OK https://m.edsoo.ru/ff0d59e2

51

52

53

PacTtBopsbI.
PactBopumocTh
BEILIECTB B BOJIE.
Haceimenasie u
HEHACBILICHHBIE,
KOHIEHTPUPOBAHHBIE U
pasz0aBiieHHbBIE
pacTBOpHI

CriocoObI BBIpaKEHUS
KOHIICHTPAaLUU
pacTBOPOB: MaccoBas
J10J11 paCTBOPEHHOTO
BEILECTBA, MOJISIPHAs
KOHLIEHTpaLus
[IpakTuueckas pabota
Ne 5 o teme
"[IpuroroBnenue
pPacTBOPOB C
ONpeCIEHHON
MacCOBOH J0JIen
pacTBOPEHHOTO
Beniectsa.lIpurorosie
HUE PacTBOPOB C
ONPEACIEHHON
MOJISIPHOU

bu6mmoreka LIOK https://m.edsoo.ru/ff0d5b40

bu6mmoreka LIOK https://m.edsoo.ru/ff0d5b40

bu6mmoreka IIOK https://m.edsoo.ru/ff0d5eba




54

55

56

57

58

59

KOHIIEHTpaluei
pacTBOPEHHOTO
BemecTna"

Brrancnenus ¢
HCIIOIb30BaHUEM
MOHSTHS «MaccoBas
JIOJISI BEIIECTBA B
pacTBope»

Breraucnenus ¢
HCITOJIb30BaHUEM
TOHSITUSL «MOJISIpHAs
KOHIEHTpaLUs
PacTBOPEHHOTO
BCILIECTBAY

Pounb pactBOpOB B
IIPUPOJIE U )KU3HU
yenoseka. Kpyrosopor
BOJIbI B IPUPOJIE
3arpsi3HeHue
IIPUPOJHBIX BOJ.
OxpaHa 1 o4HuCTKa
MIPUPOIHBIX BOJ.
Brrunciienus ¢
HCIIOJIb30BAHUEM
MIOHATHSI «MOJIIpHAst
KOHLIEHTpaLus
PacTBOPEHHOTO
BEILIECTBA»

O0600111eHE U

bubmuoreka [{OK https://m.edsoo.ru/ff0d6342




60

61

62

cucTeEMaTH3alns
3HAHUH

Pe3epBHbIil ypok.
KontponbHas padota
Noe 3 o Teme
"Bonopox. Bona.
PacTtBopsbI.
OcHoBanus"

OKcHIBI: COCTaB,
Kiaccudukanms,
TPUBHAJIbHBIE
Ha3BaHUS

[Tonyuenue u
XAMUYECKHE CBOMCTBA
OKCHJIOB

bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

63

ITonsatue o
TUIPOKCHUIAX —
OCHOBaHUSX U
KHUCIIOPOJACOAEPKALINX
KHUCIIOTax

bu6mmoreka LIOK https://m.edsoo.ru/ff0d664e

64

dusznueckue n
XUMHYECKHE CBOUCTBA
KHUCJIOT

bu6mmoreka LIOK https://m.edsoo.ru/ff0dfee2

65

66

[Tonyuyenue kucimor

Knaccudukanus
OCHOBaHUU

bu6mmoreka [IOK https://m.edsoo.ru/ffOdfee2

bubnmoreka [{OK https:/m.edsoo.ru/ff0d67ca

67

OcHoOBaHUs, UX
CBOWCTBA U CIIOCOOBI

bu6mmoreka [IOK https://m.edsoo.ru/ff0d67ca




68

69

70

71

72

73

IIOJIYYCHUA

[TonsTre 06
aM(pOTEepHBIX
TUAPOKCHUIAX:
XUMHUYECKHUE CBOKCTBA
U MIOJIy4EeHHUE.
IIpumeHenue
BOKHEUIINX
OCHOBaHHI

Conu: cocras,
Kiaccudukanms,
TPUBUATHHBIC
Ha3BaHUS

duznyeckue u
XHMHYECKHE CBOMCTBA
couieid. [lonyyenue
coJieit

I'eneTnyeckas cBs3b
MEXKy KJlaccaMmu
HEOPraHUYECKUX
COCJIMHEHHU

[IpakTuueckas pabora
Ne 6. Pemmenue
AKCIEPUMEHTAIIbHBIX
3aJ1a4 110 TeMe
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX
COCIUHCHHUI

Brruucienus nmo

bubmuoreka I{OK https://m.edsoo.ru/00ad9474

BupTtyanpHas nHTepaKkTUBHAs 1abopaTopust
https://content.edsoo.ru/lab/item/43/




YPaBHEHUSM
XMMHYECKON PEAKIUU:
KOJINYECTBA BEILIECTBA,
00BEMa, MaccChl IO
W3BECTHOMY

KOJIMYCCTBY BCIICCTBA,

00BéMy, Macce
pEeareHTOB WU
MPOAYKTOB PEAKIINU

74

Beruucnenus macchbl
MPOYKTa PEaKLUH 110
M3BECTHOHN Macce
OJIHOT'O U3 UCXOIHBIX
BEILIECTB, B35TOTO B
BHJIE pAcTBOPA,
COZEPIKAILETO
OITPENIECIIEHHYIO
MAaCCOBYIO JIOJTIO
pacTBOPEHHOTO
BEILIECTBA

bubmuoreka I{OK https://m.edsoo.ru/00ad9cb2

75

PesepBHBIii ypOK.
KonTponbnas padora
Ne 4 o Teme
"OCHOBHEBIE KJIaCChI
HEOPraHUYeCKUX
coeauHeHmn"

76

[IepBbie monBITKN
KJIacCU(PUKAITIHI
XUMHYECKHUX

bu6mmoreka [IOK https://m.edsoo.ru/00ad9ffa




77

9JICMCHTOB

[TonsaTHe o0 rpynmax
CXOZIHBIX 2JIEMEHTOB

78

DNEeMEHTHI, KOTOpbIE
00pa3yrT
amM(pOTepHBIC OKCUIBI U
THPOKCH/IBI

79

80

81

[Tepuonnueckuii

3akoH. OTKphITHE
IIepunonnueckoro
3aKOHA

[Tepros! u TpymIIbI

OCHOBHEBIE CBEIEHHUS O
CTPOCHHH aTOMOB

bubmuoreka I{OK https://m.edsoo.ru/00ada52¢

bu6mmoreka LIOK https://m.edsoo.ru/00ada52¢

82

83

CocraB aTOMHBIX fAIEP.
M3oTonel

ONEKTPOHBI

84

85

Crtpoenue
AIEKTPOHHBIX
000JI04€K aTOMOB
nepBbIx 20
XUMHUYECKUX
3JIEMEHTOB
[Tepuonnueckoi
cucremsl J[. 1.
Menneneena

OneKTpoHHas
opouTas.

bu6mmoreka LIOK https://m.edsoo.ru/00ada6be




86

87

DHepreTu4yecKue
YPOBHU U TIOyPOBHH
aToma; s-, p-, d-
opbuTanu
DJIEKTPOHHBIE
KOH(pUTYypauu 1
3JIEKTPOHHO-
rpaduueckue
(hopMyIIbI aTOMOB

3aKOHOMEPHOCTH
W3MEHECHHS payca
aATOMOB XUMHNYCCKHUX
JJIEMEHTOB,
MCTAIINIMYCCKUX U
HEMCTAJINIMYCCKUX
CBOWCTB I10 TPyIIIaM U
eproIam

bubmuoreka I{OK https://m.edsoo.ru/00ada6bbc

88

N3mMmeHeHmne CBOMCTB
COCIUHCHHI
XUMHYECKIX
3JIEMEHTOB B IIEpUOAAX
U Tpynmnax

&9

XapakTepucrrka
XUMHYECKOTO
3JIEMEHTA MO €ro
MOJIOKEHUIO B
[Tepuonnueckon
cucreme JI.H.
Menneneesa

bubnmoreka [{OK https://m.edsoo.ru/00ada824




90

91

92

Pe3epBHbIil ypok.
Bcepocculickas
poBepoyHas pabora
DIEeKTPOOTPULIATEITLHO
CTh XUMHYECKHX
9JIEMEHTOB
KoBanenTnas
MOJISIPHASI CBSI3b

bubmuoreka I{OK https://m.edsoo.ru/00ada96e

93

94

KoBanentnasa
HEMOJIApHAs CBS3b

Honnag cBa3p

bu6mmoreka LIOK https://m.edsoo.ru/00adac34

95

DNEeKTPOHHBIE U
CTPYKTYpHBIC
(bopMyIIBI BemecTB

96

Kpucranmnmgeckue u
amopdHbIe
BenrecTBa. THIIBI
KPUCTAITNYECKUX
PELIETOK U UX
XapaKTepUCTUKHU

97

[TpuunnbI
MHOT000pa3us
BEIIIECTB, 3aBUCHMOCTD
CBOMCTB BEIIECTB OT
COCTaBa M CTPOEHUS

98

99

CreneHb OKUCICHUA

OKHUCIIUTEILHO-
BOCCTAHOBUTEIBHBIE

BupTtyanpHas nHTepaKkTUBHAs JTabopaTOpust
https://content.edsoo.ru/lab/item/45/




100

peakuuu
XHUMHYECKHE
9JIEMEHTBI —
OKUCIIUTENIHN U
BOCCTAaHOBHUTEIIH

101

102

CocrapncHue
YpaBHEHUU
OKHCJIUTENLHO-
BOCCTAHOBUTEILHBIX
peakuii, METo1
AJICKTPOHHOTO OajaHca
O06o0061IeHuE U
CHCTEMAaTHU3aLH
3HaHUI

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




9 KUIIACC

Ne
n/n

Tema ypoka

CtpoeHne aToMOB

[TocnenoBarenbHOCTD
3aMOTHEHUS AIEKTPOHHBIX
opbuTaneit aToMOB MaJbIX
MEPUOJIOB

Oco0eHHOoCTH 3aIoIHEHUS
ANEKTPOHHBIX OpOuTaNen
aTOMOB OOJIBILINX TEPUOJIOB

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

CreneHp OKUCIICHUS U
BAJIEHTHOCTh

Bunn xumMuueckoil cBs3u

OOMeHHBIH U TOHOPHO-
AKLENTOPHBIN MEXaHU3M
00pa3oBaHMs KOBAJIEHTHOU
CBsI3U. MEXMOJIEKYIISIPHBIE
B3aNMOJECHCTBHUSI

Tunsl KpUCTAITUITMUECKUX
peteéTok, 0cOOEHHOCTU
CTPOEHMSI KPUCTATNINIECKUX
pemeToK

3aBHUCHMOCTH CBOMCTB BCIICCTBA
OT TUIIa KpHCT&J’IJIH‘-ICCKOfI

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6




PEMETKY 1 BHJIa XUMUYECKOM
CBSI3U

KJ'IaCCI/I(l)I/IKaI_II/Iﬂ XHUMHUYCCKUX

peaxknuii mo pa3IuyHbIM
MpU3HAKaM

10

DHepreTuka XUMUYECKHUX
peakumii. TernoBoit ekt
XUMHAYECKON peaKIiuu

11

12

3akoH ['ecca 1 ero ciaeacTBus

Brrunciienus o
TEPMOXUMHUYECKOMY
YPaBHEHUIO PEaKIIMH:
TEIUIOBOTO P deKTa
XUMHUYECKON PEAKLIUHU 10
KOJIMYECTBY BEILIECTBA, Macce
Win 00bEMY
IIpOpearupoBaBILIEro WIn
00pa30BaBIIETOCS BEIIECTBA

13

[TonsiTue o ckopocTu
XUMHUYECKOH peakiny. 3aKOH
JIEWCTBYIOIIUX MACC

14

15

3Hepr1/151 aktuBanuu. [lonsarue o

karannse. DepMeHTHI.
Nuruburopsr.

@DaKTOpBbl, BIUSIONIINE HA

CKOPOCTh XUMHUUYECKON PEAKLIUU

BuptyansHas UHTEpaKTUBHAs
nabopaTopus

https://content.edsoo.ru/lab/item/46/

16

[TonsATHE O XUMHUYECKOM
paBHOBecHH, puHLHI Jle




[IaTenne

@akTopsl, BIUAIOIINAEC HA
COCTOSIHUE XUMHUYECKOIO
paBHOBecusl. [IpornosupoBanue

BupryanbHas nHTEpaKTUBHAS

17 BO3MOXHOCTH MPOTEKaHUS nabopatopus
p . https://content.edsoo.ru/lab/item/49/
XMMHYECKUX MPEBPAILICHUH B
Pa3IUYHBIX YCIOBUSIX
18 OKucauTenbHO- bubmuoreka [JOK
BOCCTAaHOBUTEJBbHBIE PEAKIINU https://m.edsoo.ru/00adcade
BaxHbie OKUCIUTEIN U
bu6mmoreka [IOK
19 BoccTaHoBuTenu. [lepmanranar
https://m.edsoo.ru/00adcade
KaJus
CocraBiieHue ypaBHEHU
OKHUCIIUTEIHHO-
. bubmuorexa [JOK
20 BOCCTAHOBUTEIBHBIX PEAKIIHA C
https://m.edsoo.ru/00adcade
WCIIOJIb30BAaHUEM METO/a
3JIEKTPOHHOTO OajaHca
[IpaxTnueckas padora Ne 1.
BupryanbHas uHTEpaKTUBHAS
Pemenue skciepuMeHTATbHBIX
21 Saad 10 TeMe «OKHCTHTOILHO nabopaTopus
na4 1o Teme «OKUCIuTeIbHO- _
https://content.edsoo.ru/lab/item/45/
BOCCTAHOBUTEIBHBIE PEAKITUN»
Kontponsnas padora Ne 1 o
2 Teme «OCHOBHBIE
3aKOHOMEPHOCTH TTPOTEKAHUS
XUMHYECKUX PEAKIIUI»
3 PactBopenue kak Gpusnko-
XUMHYECKHN MPOLECC
24 Teopus 3MEKTPOIIUTHYECKON




25

26

27

JUCCOITHAITUU. DJIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI

HonHoe npousBeaecHUE BOJIBI.
Bonopoansiii mokazarenb

DNEeKTPOIMTHYECKAsS
JIHACCOLIAAINS KUCIIOT,
OCHOBaHUH U COJIEU

Peakmun nonnoro ooMeHa

BuptyanbHasi UHTEpaKTUBHAsS
nmabopaTopus
https://content.edsoo.ru/lab/item/47/

28

CBOMCTBA KHCJIOT, OCHOBAHUH 1
COJIEH B CBETE NPEJCTaBICHUI
00 JIEKTPOIUTUICCKON
JMCCOIIMAITUH

29

30

31

KauecTBennsle peakuuu Ha
VOHBI

[IpakTuueckas padorta Ne 2.
Pemrenue skcnepuMeHTaIbHBIX
3a/1a4 10 TeMe
«INEKTPOTUTHYECKAS
JUCCOLIAITUS

I'mpponus conen

BupryanbHas nHTEpaKTUBHASA
nabopaTopus
https://content.edsoo.ru/lab/item/50/

32

[IpakTnueckas padora Ne 3.
Pemenne OKCIICPUMCHTAIIbHBIX
3amad no teme «l uaponns
coJiel»

BuptyanbHas HHTEpaKTUBHAS
naboparopus
https://content.edsoo.ru/lab/item/48/

33

Brrunciienunst Macchl MpoyKTa
peaKuuu 1Mo U3BECTHOM Macce
OJHOI'0 N3 MCXOJHBIX BECIICCTB,

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12




34

35

B3SITOrO B BUJIE PacTBOPA,
COJIEPIKAILETO ONPEIEIEHHYIO
KOHIEHTPALHUIO PACTBOPEHHOTO
BELIECTBA

Kontposbnas padota Ne 2 mo
TeMe «DJIEKTPOIIUTHYECKAs
auccouranusa. XUMUYECKUe
peaKkIK B paCTBOpPaX»

OO01mas xapakTepucTHKa
HEMETAIIJIOB

36

OOm1ast xapaKTEepUCTHKA
raJoreHoOB

37

38

39

XUMHUYECKHE CBOMCTBA
rajJloreHOB. XMMHYCCKHE
CBOMCTBA XJIOpa

Baxnerive coequHeHuUs Xjaopa
U UX HaXO0XJACHHUE B IPUPOJIE.
[IpakTuueckas padora Ne 4 o

teme "l[lonydyenue consiHon
KHUCJIOThI, U3y4eHue e€ CBOMUCTB"

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

40

Brrauciienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH MX PEareHTOB JIaH B
n30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade4 88

41

42

OO6mrast XxapakTepucTruKa
aneMeHToB VIA-rpynmsl
CtpoeHue u cBOWCTBA IPOCTOTO
BEIIECTBA CepPhl. AJIIOTPOITHBIE




MOAUGUKAIIUN CEPBI

CepoBoopo/1, CTpOEHHUE,

43 (bU3UYECKHe U XUMHUYECKUE
CBOMCTBaA
44 Oxkcubl cepbl
CepHucras KUciI0Ta U € CoJu.
45 CepHast KMCJIOTa U €€ COJIU.
[TonydyeHue cepHON KUCIOTBHI.
Brruncnenus Maccbl IpoayKTa
. bu6mmoreka [IOK
pEeaKIMu MO U3BECTHOM
46 MaccoBoit (06bEMHOIH) o1 (%) https://m.edsoo.ru/00adec8a
0
bubmuorexa [JOK
Cro BhIXOZA OT TeOpCeTHHCCKH https://m.edsoo.ru/00ae1750
BO3MOKHOTI'O
47 OO6m1as XxapakTeprucTruKa
31eMeHTOB VA - TpyIIibI
A30T, pacIpOoCTpaHEHUE B
48 npupojie, Gu3ndecKue u
XUMHYECKHE CBOMCTBA
49 AMMHUak, ero puznueckue u bu6nmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf004
bu6mmoreka [JOK
50 Conan aMMOHMSA
https://m.edsoo.ru/00adf004
ITpakTruyeckas padora Ne 5 o
51 TeMe "Ilomydenne aMmMuaka bubmorexa LOK
i . ’ https://m.edsoo.ru/00adf180
M3y4EeHHUE €r0 CBONCTB
52 Oxcuaet azota (I, II, III, IV, V)
53 A3o0THCTas KHCI0Ta. A30THAsS

KHCJIOTA, €€ IPOMBIIIJIICHHOC




54

MOJIy4YeHUe.

Hutpatel u HUTPUTEI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Karolleu cpeibl
COCIMHEHUSIMH a30Ta

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

55

®ocdop, ammoTponHbIe
Moaudukammu gochopa

56

57

Oxcunpt pocdopa (111, V) u
dbocdopHas kuciora

VYriepon, ero aJuIOTPOITHBIC
Moau(pUKaIMU U CBOMCTBA

58

Oxcuppl yriaepona, ux
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA.

59

[IpaxTuueckue padotsl Ne 6 o
teme "[lonmydyenue okcuaa
yraepoaa (IV) u uzydenue ero
CBOMCTB"

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢e

60

61

YroapHas KUCIIOTa U €€ COJIU

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O
COCAUHCHUAX YIiIepoda

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054¢e

62

ITousiTre 0 OMOJIOTHYECKH
BAKHBIX OPTaHHMYECKUX
BelIeCTBaX — XKHUpax, Oenkax u
yrieBogax

63

Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOKCTBA




64

65

Oxkcua kpemnus (IV),
KpeMHUEBasi KUCII0Ta, CHIINKATHI

bop. bopHast kucnora

66

[TpakTuyeckas pabora Ne7.
Pemenne skciepuMeHTAIBHBIX
3a1a4 1o teMe «BaxkHenmue
HEMETaJIJIbl U UX COEITUHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

67

PesepBHbIii ypok. Berancnenus
Macchl (00bEMa; H.y.) TPOJIYKTa
peaKuuu 1o JaHHOW Macce
(00BEMY) UCXOTHOTO BEIIECTBA,
COZEPIKAILIETO ONMPEAECTHEHHYIO
MacCOBYIO JIOJIO TIpUMeceit

68

69

KonTponbnas padora Ne 3 o
TeMe «BaxkHeiine HeMeTauIbl
1 UX COEIUHECHUS)

OO01mas xapakTepucThKa
XUMHYECKHUX 3JIEMEHTOB —
METAJIJIOB Ha OCHOBAaHUH UX
nonoxenus B [ICXD JI.U.
Menneneena

70

71

Mertannsl A- u b-rpynn

O01me XUMHIYECKUE CBOMCTBA
METAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

72

73

OO6mwme crmocoOb! MOTyIeHUS
METaJIJIOB, METAJLTyPTHSI.
CruiaBel

Ilonstue o KOppO31uHu MCTAJIJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ael 156




Pe3epBHbiii ypok. Paznuunbie
TUIIBI BEIYUCIICHUN 10

7 YpaBHEHHUSM XUMHUYECKUX
peakuuii
75 Metamubl A-rpyni. [lenounsie
METaJIJIbI
76 Haxoxnenue B npupoje. bubmmoreka [JOK
CBoiicTBAa IIEJTOYHBIX METAJLIIOB https://m.edsoo.ru/00ac14b2
77 Oxcuabl ¥ TUIPOKCUIBI HATPUS
U Kalus
78 I[{enrouHO3EMENBHBIE METAILIIBI
Baxwnelimue coeqnHeHus
79 KaJbIUs, CBOMCTBA, bubmmorera [TOK
https://m.edsoo.ru/00aelSe8
MPUMEHEHUE
20 JKEcTKOoCTh BOMIBI U CITOCOOBI €€ bubmuoreka [JOK
YCTpaHEHU https://m.edsoo.ru/00ae1886
ITpakTuyeckas padora Ne 8 o
81 teme "JKEcTkocTh BOJBI U bubmorexa HOK
. " https://m.edsoo.ru/00aelae8
METO/bI €€ YCTPaHEHUS
82 AJFOMUHMI
23 AMpoTepHbIe cBOMCTBA OKCHIA
Y TUAPOKCU]IA ATTFOMUHHMS
OO01mas xapakTepucThKa
84 MeTauioB b-rpynn (moGoyHbIX
MOJITPYII)
PesepBHBIil ypoOK.
85 IlepBoHauabHbBIE

MMPEACTABJIICHUA O KOMIIJICKCHBIX




COCIUHCHUAX

86 Menp, cepedpo, IIMHK
87 Kenezo
Oxcupl, TUIPOKCHIBI U COTTU
88
xenesa (I1) u sxenesa (1II)
29 PesepsHblii ypok. UyryH u bubnuoreka [IOK
CTaJlb — CIUJIaBBI XKEJle3a https://m.edsoo.ru/00ae1d86
[TpakTrueckas padota Ne 9.
BuptyanpHas uHTepaKTUBHAS
Pemenne skcriepuMeHTaNbHBIX
20 3a7a4 no teme «BaxHeimme naboparopu
8 https://content.edsoo.ru/lab/item/51/
METaJUIbl U UX COCTUHEHUS
91 HroroBas koHTpoNbHAs paboTa
be3onacHoe ncnons3oBanme
bu6mmoreka [IOK
92 BEIIECTB U XUMHYCCKHUX
. https://m.edsoo.ru/00ae4270
peakuuii B ObITY
Hosble maTepuaisl u
93 TeXHOJIOTHH. [IpuHIIHAIIBI bubmorexa HOK
L PHHI https://m.edsoo.ru/00ae4270
«3eIEHOU XUMUM
bu6mmoreka [JOK
94 XuMUA U 310pOBbE
0P https://m.edsoo.ru/00ae4270
XUMHYECKOE 3arpsa3HEHNE
95 oKpy»Katote cpeasbl. [lonsitue bubnunoreka [JOK
0 MPEAeNIbHO TOMYCTUMOM https://m.edsoo.ru/00ae4270
koHueHTpauuu Bemects (ITAK)
DKosornyeckue mpoodaemsl,
96 CBS3aHHBIE C COEMHEHUSIMHU bubnmoreka [JOK

yriepoja, a3oTa, Cephl,
TOKENBIX MeTaJUI0B. PoJib Xumun

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




97

98

B PEIICHUU 3KOJIOTHIECKIX
pooem

CtpoeHue BemiecTBa B TBEPIOM,
KUJKOM U Ta3000pa3HOM
COCTOSIHUH. BUIIBI XMMHYECKOH
CBSI3U

Krnaccudukanus XuMHIecKux

peaxknuii Mo pa3IuyHbIM
MpU3HAKaM

bubmuoreka [JOK
https://m.edsoo.ru/00ae3f50

99

CBOMCTBA KHCJIOT, OCHOBAHUH 1
COJIEH B CBETE NPEJCTaBICHUI
00 JIEKTPOIUTUICCKON
JMCCOIIMAITUH

100

101

102

OKUCIUTEIBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.
DIEKTPOIH3.

ITpakTuyeckas padora Ne 10.
Pemenue skcriepuMeHTaTIbHBIX
3a/1a4 110 TeMe «XMMHYECKUe
peaxkum»

ITpakTuyeckas padora Ne 11.
Pemenne skcriepuMeHTaIbHBIX
3ama4 1o tTeme «MeTaisl,
HEMETaJlJIbl U UX COEIUHEHUS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

11







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOT'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 ITo Teme: «IlepBoOHaYanbHbIE XUMUYECKUE TTOHITUSD)
pacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHUX IOHSATHI: aToM, MOJIEKyJa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJIIpHAs Macca,
1.1 MaccoBasi JIOJISI XUMHAYECKOTO DJIEMEHTa B COCIMHEHUH, MOJISPHBIA 00BEM,
XUMHAYECKast peakiusi, KiIacCu(UKAIUs peaKiuil: peakuu COCTUHCHUS,
peakuuu pasjoKEHUs, peakluu 3aMEleHUs, peakuuu OoOMeHa, 3K30- U
SHJIOTEPMHUUYECKUE PpEaKIMH, TEIUIoBOM d(hdeKkT peaknuu, pacTBop,
MaccoBast 10Jis BellecTBa (MIPOLIEHTHAs! KOHIICHTpAIlKs) B pacTBOPE
12 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMMUYECKHUX MOHSATHM U
’ NPUMEHSTH 3TH MOHATHUS IPU ONMHCAHUH BEIIECTB U MX MPEBPALCHUN
13 UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBIeHUsS (hOpPMYII BEIIECTB
’ Y YpPaBHEHUN XUMHYECKUX PEaKINil
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOrapo
1.5 OTIPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHHIX
16 KJaccu(uIUpoBaTh XUMHUYECKHE peakiuu (10 4YHCIy U COCTaBy
’ YUYacCTBYIOUIMX B peaKkIMH BELIECTB, 110 TEII0BOMY 3 deKkTy)
1.7 BBIUHCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB
13 BBIUUCIIATH MAacCOBYIO JIOJI0 XMMHYECKOrO JJIeMEHTa 10 (¢opmyIe
’ COEIMHEHNH,
1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
L10 OPUMEHATh E€CTeCTBEHHOHAYYHbIE METO/bl IO3HAHUS — HaOJIOJCHHE,
' U3MEpeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICIIEHHBIH )
2 I[To Teme: «Bakneiiue npeacTaBUTEIN HEOPIraHUUYECKUX BEILIECTBY»
21 pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX IOHATHUN: OKCHJ, KHCIIOTa,
' OCHOBaHHME, COJIb
2 ONpEAENATh IPUHAMISKHOCTh BEUIECTB K ONpPEIEIEHHOMY Kiaccy
) COEIMHEHHH 10 popMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHMHYECKHE CBOMICTBa BEIIECTB

Pa3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMMCAHUC NPpUMECpaMU MOJICKYJIAPHBIX




YPAaBHEHUN COOTBETCTBYIOLIUX XUMHUUECKUX PEAKLIUN

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH IIPOTCKAHMUS XMMHMYECKUX IIPEBPAILlCHU B
Pa3INYHBIX YCIOBHSIX

CJIeIOBaTh IPaBUJIaM IOJIb30BAHMS XUMHUYECKOHN MOCy10i U 1a00paToOpHBIM
o0opynoBaHueM, a Takke IMpaBWjaM OOpalleHUs C BelIeCTBAaMH B
COOTBETCTBUM C HUHCTPYKUHUSMHU [0 BBINOJHEHHUIO J1a0OPATOPHBIX
XUMHYECKUX OTBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(BomopoJila M KHUCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpPEAeIEHHON
MacCOBOM JI0JIEM PacTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XUMHUYECKHE HKCIEPUMEHTHINO PAacllO3HABAaHUIO PACTBOPOB LIEJIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METHUIOpaHK U

Jpyrue)

2.7

3.1

3.2

IIPOBOJIATH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKAs CBSA3b.
OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUM

PaCKpbIBaTb CMBICII OCHOBHBIX XHWMHUYCCKUX MMOHSTHH: AAPO  aToMma,
3J'IeKTp0HHBII71 clIou aTomMa, aTOMHasa Op6I/ITaJ'IB, paanyc atomMa, XUuMHU1ICCKad
CBA3b, [noJsipHasa u HCIIOJIIPpHAA KOBAaJICHTHAa:A CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAs CBA3b, MOH, KAaTHOH, AHUOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKHEC DJICMCHTBI

33

ONMCHIBaTh M XapakTepu3oBaTb TaOnauuHyro ¢opmy Ilepnoanueckoit
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb IOHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «no6ouynas noarpymnmna (brpynmna)y, «manbie» u
«0oJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbeiBaTh  cmblici  Ilepuonmueckoro 3axkona J.M. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAaHHE IIEPUOJANYECKON 3aBHCHUMOCTH CBOWCTB
XUMHYECKHX JIEMEHTOB OT UX MOJI0KEeHUs B Ileproanueckoi cucreme

COOTHOCHTH 0003HaueHMsl, KOTOopble UMetoTcst B Tabnuue «llepuoanyeckas
cuctemMa XuMHueckux oaeMeHToB JI.MI. MenneneeBa» ¢ 4YMCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB M
3aps  sapa, oOIlee YHUCIO DIIEKTPOHOBU  pacIpesieieHue WX 110
AIIEKTPOHHBIM CIIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

9 KIIACC

ONpeAensaTh BHJ XUMHUYECKOH CBsA3M (KOBaJ€HTHAass M  HMOHHAas)B
HEOPraHWYECKUX COEIMHEHUSX




Kon
NpoBepsieMoOro
pe3yabTara

1

1.1

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

ITo Teme: «BGH_IGCTBO U XUMHYCCKad pCaKIus»

pacKpbpIBaTh  CMBICII  OCHOBHBIX  XMMHMYECKUX [OHATHUHA:  pacTBOD,
AIEKTPOJUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS] JUCCOLMALINS, PEAKLIUU
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBecHe, OOpaTHMbIE U
HEOOpaTUMbIE PEaKUUH, OKUCIUTEILHOBOCCTAHOBHUTEIIbHBIC  PEAKIIHH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIIN,
aM(pOTEpHOCTh, XUMHYECKAsl CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTHUECKas),
KpUCTAJUIMYECKas PelIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

1.4

I/IJIJIIOCTpI/IpOBaTB B3aUMOCBS3b OCHOBHBIX XHMHUYCCKHX HOHSITI/Iﬁ 58
HpI/IMerlTI) OTH IIOHATHUS HpI/I OIIMCAaHUU BCIIICCTB U UX HpeBpaHleHI/Iﬁ
COCTAaBJIATh ~ YPABHEHHS  OAJICKTPOJUTHYECCKOW  JUCCOLMAIMHM  KHCIIOT,
IeJI0Yel U COJICH, TOJHBIC M COKPANIEHHBIC YPAaBHEHHs PEaKIHii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI0 OajaHca STUX peakIuit

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

IIo Temam: «HemeTanmnael W HX COeOUHEHHUS» U «MeTamabl U HX
COCIUHCHUA

XapaKTepu30BaTh (ONMUCHIBATH) OOMME W CHEMUPUICCKHE XHUMHUYCCKUC
CBOMCTBA TMPOCTBIX M CIOXKHBIX BEIIECTB, MOJITBEPXKIasi OIKCAHUE
puMepamMi MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKni

22

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUEC
TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIAaCCOB

2.3

24

2.5

IPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT HUX CTPOCHMS,
BO3MOXHOCTH TMPOTEKAHUS XUMHYECKHUX TMPEBPAIICHHI B Pa3IMYHbBIX
YCIIOBHSIX

CJIeZIoBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opyIoBaHUEM, a TakXke IMpaBujaM oOOpalleHus C BeleCTBaAMU B
COOTBETCTBUM C UHCTPYKIMSMU IO  BBIMOJHEHUIO JIaOOPAaTOPHBIX
XUMHUYECKHUX OIMBITOB IO MOJIYYSHHUIO U COOUPaHHUIO Ta3000pa3HBIX BEIECTB
(aMMHaKa 1 yTIeKUCIIoro ras3a)

MIPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYSeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OMNBITHBIM MYTEM XJIOPUI-, OpPOMHUI, HOIHI,
kapOoHar, docdar, cunaukar, cyiabdpaT, THIAPOKCUIUOHBI, KATHOHBI
aMMOHHMSI, WOHBI M3yY4EHHBIX META/UIOB, TPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTaHHYECKHUX BEIIECTB

ITo Teme: «XHUMHSI U OKPY:KAOILIAsl CPENA»

3.1

pacKpbIBaTh CMBICH OCHOBHBIX xuMmuyeckux mnonsatui: I[IJIK Bemectsa;




KOpPO3Hs METAJIOB

3.2

MPUMEHSTh OCHOBHBIC OTICPAIlUU MBICIIUTEIBHON JEITeIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHUE, 00O0IICHNE, CUCTEMATHU3AIIHNIO, BBISBIICHUE TIPUINHHO-
CIICICTBEHHBIX CBS3€H — IJII U3YYCHUS CBOWCTB BEIIECTB M XUMHYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJbI TIO3HAHHS — HAOIIOJICHUE,
U3MEpPEHHUE, MOEITUPOBAHUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJIEHHBII )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

1.1

1.2

[Ipenmer xumun. Ponp XMMHM B KU3HU 4YelOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BelecTBa. Gu3nueckrue CBONCTBA BEIIECTB. ArperaTHOe COCTOSIHUE BEILIECTB

ITousstne o MeTozax Imo3HaHusl B XuMuu. YUucteie BemecrBa U cMmecdH. CriocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUYECKUE 31eMEHThl. CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[IpocTeie U cil0KHBIE BElleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIIICCTB. OtHocutenpHass aroMHas Macca. OTHOCHTEIbHAs
MOJICKYJIsIpHas Macca. MaccoBas 011 XHMHYSCKOr0 3JIEMECHTA B COCAUHCHUU

KomnuecTBo BemectBa. Moabs. Momsipaast Macca. B3anMoCBsI3b KOJIMUECTBA, MACChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMynaM XHUMHUECKUX
COETUHEHUN

Ou3nyeckue U XUMUYECKUE SBICHUS. XUMUYECKas peakiusi U e€ MpU3HaKu. 3aKOH
COXPAaHEHHUS MACChl BEIIECTB. XuMuueckue ypaBHeHus. Kinaccudukarus XuMudeckux
peakuuii (CoOeAMHEeHUS, PA3JI0KEHUSI, 3aMEIICHHS, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYIOH, C MpaBUIaAMH
paboThl B 1abopaTopuu U mpuéMaMu oOpaleHus ¢ 1abopaToOpHbIM 000pYI0BAaHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB,
HaOmoeHne Qgu3nvecknx (IUIaBJICHHE BOCKA, TasHUE JIbJja, pacTUpaHHe caxapa B
CTYNIKE, KHWIIEHUE U KOHJEHCAIUs BOJBI) M XUMHUYECKUX (TOpEHHE CBeYH,
MpPOKaIMBaHWE MEIHON MPOBOJIOKH, B3aWMOJEWCTBHE Mella C KHCIOTOMN) sIBICHUM,
HaOJIOJICHWEe W  ONHCaHWE NPU3HAKOB MPOTEKAHUS XHUMHMUYECKHUX PpPEeaKlHi
(pa3noxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapusl,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJEWCTBHE jKelie3a C
pactBopom comu menu(Il), m3yuenue crmocoOOB paszieneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApUBAHME, JAUCTWUIALMUSA,  Xpomarorpadus),
MIPOBE/ICHUE OYMCTKU IOBAapEHHOW COJIM, HAONIOJEHHE U OMNHMCAaHUE pPe3yJIbTaToB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE
MoJelel MOJIeKyI (IIapOCTePKHEBBIX )

2.1

Baxnerime npencraBuTeN HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxxnenue kucinopoaa B npupoae, Gu3nvecKue 1 XUMUYECKUE CBOMCTBA (peaKIuu
roperusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHHUs KHCIOpOAa B
naboparopun M TmpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupoje. O30H —




AJUTOTPOMHAS MOIUPHUKAIMS KUCIOPOAA
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2.3

24

TennoBoli 3hdPeKkT XUMUYECKON peakluh, TEPMOXUMHUYECKHE YpPaBHEHHS, K30- U
SHAOTEPMHUUYECKUE peakiuuu. TOIMBO: Yroib W METaH. 3arpsi3HEHUE BO3/yXa,
yCUJICHHE TapHUKOBOTO 3 (ekTa, pazpylieHne 030HOBOTO CIOs

Bogopon — aneMeHT u mpocroe BemiecTBo. HaxoxkneHue BoopoAa B IPUPOJIE,
¢bu3nyecKkre U XMMUYECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MmostydeHus. Kucnorsl u
COJH

Mounsipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoAbl. Boga kak pactBoputens. PactBopel. HaceleHHbie u
HEHACBIIICHHBIE PAacTBOpPHI. PacTBopuMOCTh BemecTs B Boje. MaccoBas noms
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA BOAbl. OcHOBaHuUsA. Posib pacTBOpOB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopoT BOJbl B INpuUpOAE. 3arpsi3HEHUE
IPUPOAHBIX BoA. OXpaHa U 0YMCTKA IPUPOIHBIX BOL

2.6

Knaccudukanus Heopranmdeckux coenuaeHuit. Oxcuapl. Kiraccupukamnus oKCHIIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(pOTEepHBbIC) W HECOJIeoOpasyronue.
Homenkitatypa okcunoB. @u3nueckue 1 XUMUYECKHAE CBOMCTBA OKCUIO0B. [lomydyenue
OKCHJI0B

2.7

2.8

2.9

OcHoBanus. Knaccudukamuss ocHOBaHWM: MENOYM W HEPACTBOPHUMBIC OCHOBAHMS.
Homenkmarypa ocHoBaHuil. PU3WYECKME M XHMHUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukanuss xucinor. Homenkmarypa kucnor. @Dusnyeckue Hu
XMMHUYECKHE CBoiicTBa KHCIOT. Psa aktuBHoctH MertamnoB H.H. bekerosa.
[Tonyyenue kucinot

Comu. Howmenknatypa coneil. ®dusnueckue M XHUMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

2.11

I'enermueckas CBA3b MCXKY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHeHl/If/'I

XUMUYECKUI SKCIIEPUMEHT: Ka4eCTBEHHOE ONpE/eNIeHnEe COJAEpKaHUSI KUCIOpoJa B
BO3lyXe, MOJTy4YeHHEe, COOMpaHHe, paclio3HaBaHWE U H3yuyeHUE CBOWCTB KUCIOPOJA,
HaOI0/IeHe B3aMMOJICUCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBHUS BOSHUKHOBEHHS U
MpeKpalieHus ropeHns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCaHHE
UX CBOWCTB, IMOJIydeHHE, COOMpaHue, PacliO3HaBaHUE W U3yYSHHE CBOWCTB BOJIOPOA
(ropenue), B3aummojencTBue Bogopona ¢ okcugoMm  wmeau(Ill)  (Bo3zmoxkHO
WCIIOJIb30BaHNUE BUIEOMATEPHAIIOB), HAOI0/IeHHE 00pa3IlloB BEUIECTB KOIUYECTBOM |
MOJlb, HCCIEIOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHYHOU
pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMNPEAENEHHOW MAacCOBOM J1oyiei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPHAIIOB), ONPEIEICHUE PAaCTBOPOB
KHCIOT H TWIeJoYed ¢ TIOMONIbI0 HMHIUKATOPOB, HCCIIEOBaHUE 0Opa3IoB
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOJCHHE W3MECHEHHUS OKPAaCKH
WHIMKATOPOB B PACTBOpAxX KHUCIOT W MICNIOYeH, M3ydeHUE B3aWMOJCHUCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C METaUIaMH, pEaKIHi
HEHUTpaTU3allii, TOJIyYeHUE HEpPaCTBOPUMBIX OCHOBAHWM, BBITECHCHHE OJIHOTO




MeTajula JPYyruM U3 pacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TEeMe
«BaxHeime KJ1acchl HEOPraHUYECKUX COEAUHEHUI

3.1

3.2

33

34

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cuctemMa XMMUYECKUX 3i1eMeHToB [1.1.
MenneneeBa. CtpoeHune aToMOB. XUMHUUecKasi CBA3b. OKUCIUTENbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTne o rpymmax
CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENIbHbIE METallIbl, IaJOrEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle O0pa3yloT aM(oTepHBIE OKCHUIBl |
TUAPOKCHIBI

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema XuMuU4eckux siemMeHtoB J[.U.
MenpneneeBa. Koporkomepuoanas u januHHonepuonaHas ¢opmel Ilepuogudeckoit
cuctemMbl xumuueckux odnemeHtoB .M. MengeneeBa. Ilepuoasl u  Tpymibl.
du3nyuecKuil CMbICI MOPSIKOBOTO HOMEpA, HOMEPOB MEPUO/IA U TPYIIIIHI JJIIEMEHTa

Ctpoenne atomoB. CoctaB aTroMHbIX sijaep. M3zorombl. Onektponsl. CTpoeHHE
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XMMHYECKUX 3JIeMeHTOB [leproandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTUKa XHMHYECKOIO HJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoit cucreme JI.1. Menaeneera

3aKOHOMEPHOCTM  M3MEHEHUs  paauyca aTOMOB  XHMHMYECKMX  3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUNIMYECKUX CBOWCTB IO TPYIIaM M NEpHoJaM. 3HAUEHHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckold CUCTEMbl XMMUYECKUX 3JIEMEHTOB [T
pa3BuTus Hayku U npakTuku. J[.M. MenaeneeB — y4€Hblii U IpaKJaHUH

Xumuueckasi  cBsa3b.  KoBaseHTHas  (mosisipHass W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenb okuciieHus. OKHUCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKknuu. HpOIIGCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJEICTBUE TMAPOKCUIA IMHKA C paCTBOPaMH KHUCIIOT W ILIEJI0YEH, TPOBEIECHUE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs], COeIMHEHNUS )

9 KIIACC

Kon
1

1.1

1.2

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepuonnueckuii 3akoH. llepuommueckas cucremMa xuMuueckux syemeHToB JI.U.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHMHM CBOMCTB
XAMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KAJIUS, KLU U UX COCIUHEHUN B
COOTBETCTBUU C MOJIOKEHHUEM 3JIEMEHTOB B lleproanyecKkoil cUCTEME U CTPOCHUEM

HUX aTOMOB

CTpOCHI/IC BEILIECTBA: BUALI XHUMUYECKOH CBSI3U. THIIBI KPUCTAITNINICCKUX pCIJ_IéTOK,




1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOM pEIIETKM W BHJIA
xumuyeckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MeXIyHapoJHas U TpUBHAJIbHAs). XUMUYECKUE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKMX pEaKkIHUid MO pa3MYHBIM NpU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKLUU BELIECTB, MO TEIJIOBOMY 3 (HEeKTy, 0 U3MEHEHHIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUYECKHE PEaKluu, TePMOXUMUYECKUE yYpaBHEHUSI.
[TonsiTHE O CKOPOCTH XUMHYECKOW peaKI1

[lonartue 006 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX peakuusax. [loHsTtue o
TOMOTEHHBIX M TETePOTEHHBIX peaknusax. l[IoHATHE O XUMHYECKOM pPaBHOBECHH.
@dakTopsl, BIMAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUH H  IIO0JIOKCHUE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHCKTpOHHBIfI OajlaHC OKHCIIMTENILHO-
BOCCTAHOBUTENbHOM  peakumuu.  CocTaBieHHWE  YpaBHEHUU  OKHUCIHUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI C HCIIOJIb30BAHUEM METO/Ia IIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OIEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Kartnonsl, aHnonsl. MexaHu3M JUCCOLMAIMU BELIECTB C PA3JIMYHBIMA BHJIAMHU
xumuueckor cBsi3u. CreneHb aucconuanuu. CunbHble U cialOble 3JEKTPOJIUTHI.
Peakuuu nonHoro oomeHa. Y ciaoBusi IpOTeKaHUs peakliMii HOHHOTO OOMEHa, IOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBeTE€ IMpEACTaBICHUN 00 HIIEKTPONIUTHYECKOH nucconmanuu. KadecTBeHHbIE
peakuuu Ha HOHBL. [loHATHE O rMApOIM3E conen

1.7

XVUMHUYECKUH 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJIEISIMHU KPUCTANIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — META/NIOB U HEMETAJUIOB (rpaduTa U aiamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATPHs); HCCIEOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
pPEaKIMU OT BO3ACUCTBUS Pa3IUYHbIX (DAaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpOIlecca JAUCCOLHUAIMM KUCIIOT, IeJouei u cosel (BO3MOXKHO
UCIOJIb30BAaHUE BUJIEOMATEPHATIOB); IPOBEJEHUE OINbBITOB, WJUIIOCTPUPYIOIINX
NpU3HAKW MPOTEKaHUsl peaklMii HOHHOro oOMeHa (00pa3oBaHME OCaJlKa, BbIAEIECHUE
ra3za, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHe, peakuu pas3lIoKEeHUs, COECTUHEHUS);
pacro3HaBaHUE€ HEOPraHMYECKHX BELIECTB C MOMOIIBI0 KaueCTBEHHBIX peaklMi Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a7a4

2.1

2.2

Hemeramisr 1 ux COCINMHCHUA

OO0mrast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpPHbBIE
crerieHd okucineHus. CTpoeHHe W (U3UYECKUE CBOMCTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha NpUMEpEe XJopa (B3aUMOJECHCTBUE C
MeTaJulaMH, HeMeTaulaMH, mienoyamu). XiopoBogopoa. ConsHas KUCIOTa,
XUMHYECKHE CBOMCTBA, OJIy4eHUE, TpUMEHEHUE. JleiicTBrE XJI0pa U XJI0pOBOIOPOIa
Ha OpraHu3M 4eoBeKa. BaxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

Ob6mas xapakTepuctuka 31eMeHToB VIA-rpymnmbl. OcoOeHHOCTH CTPOEHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CTpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAUGUKALMUA KUCIOPOAA U CEpBHI.
XuMmuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOeHHUE, (PU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIoTa,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeaCcTaBUTENs Kilacca KHCIOT U
cneunduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayuyeHuss cepHoi Kuciotel. Ilpumenenue. Conm CEpHON KHUCIIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxneHue cepbl U €€ COeNUHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COEAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHUE BO3AyXa ©  BOAOEMOB), CIOCOOBI  €ro
NIpEeAOTBpALLEHUS

2.3
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2.5

OOmast xapakrepucTuka 35eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBIE CTENIEHH OKUCIIEHUs. A30T, pacpoCTpaHEeHHe B NpUpPoAe, PU3NIECKUe
U XMMHYecKHue cBoiicTBa. KpyroBopot a3ora B mpupoie. AMMHAK, ero (pU3HUECKUe U
XMMHUYECKHE CBOMCTBA, MosyuyeHue u npuMeHenue. Coau aMMOHMS, UX (pU3NYecKUe U
XUMHYECKHE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, e€ MojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTENs Kiacca KHCIOT M crneuupuyeckue). lMcmonb3oBaHue HUTPATOB M
cojeil aMMOHMS B KadeCTBE MHUHEpAIbHBIX yn0OpeHui. XUMHUYEcKoe 3arps3HEeHue
OKpYXarolllel cpelbl COSAUHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu (Gochopa, GUHMYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u dochopnast kucinora, pus3nuecKue U XUMUUIECKUE
cBOiicTBa, monydeHue. lcnonp3oBanue ¢ocaroB B KauecTBE MHUHEPATbHBIX
ynoopeHuit

O6mas xapaktepuctuka 3meMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTepHbIE CTETEeHU OKUCICHHS. YTIEpoA, aUIOTPOIHble MOAU(DUKAIINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKHE U XHUMHUYECKHUE CBOMCTBa. AICOpOIHMS.
Kpyrosoport yrinepozaa B npupoae. OKcuabl yriiepojia, ux QU3ndeckue 1 XuMUYecKue
CBOWMCTBa, JIEHCTBHME HA IKWBBIC OpPraHU3MBI, TIOJTYYCHHE W TPUMEHEHUE.
DKOJIOTHYECKUE TMpoOJIeMbl, CBsi3aHHBIe C okcuaoM yriepona(IV); rumotesa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIA 2P (deKT. YTolbHas KUCIOTa U e
coimu, WX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, TONYy4YeHHE W TIPUMEHEHHE.
KauecTBeHHast peakiuss Ha KapOOHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIINMHE, TPOMBIIIJICHHOCTH U CETHCKOM XO03SHCTBE

2.6

[lepBoHavanbHBIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJIEH, ATaHOJ, TJUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctaB u xumudeckoe cTpoeHue. [loHsTre 0 OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yriaeBoIax — U UX POJIM B KU3HM 4YelloBeka. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COECTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MOJYYEHHE U IPUMEHEHUE.
Coenunenus kpeMHus B mpupojie. O6mue npencrapieHus o0 okcuae kpemuusi(IV) u
KpeMHHEBOM kucinore. CHIMKaThl, HMX MCIOJIb30BaHME B OBITY, MEIUIIMHE,




IIPOMBILUICHHOCTH. BaXHeHIIMe CTPOUTEIbHBIE MaTepHalbl: KEpamMHKa, CTEKIIO,
IIEMeHT, ©OeToH, kene300eToH. [IpoGnembr  ©Ge30mMacHOTO  MCIOJIb30BAHUSA
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM YKH3HU

2.8

XUMHUECKUH SKCIEPUMEHT: U3y4eHHe 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISHOM KHCJIOTHI, TIPOBEJACHHE KAYEeCTBEHHBIX pEAKIWid Ha XJIOPHUI-UOHBI U
HaOJIOZIeHNEe TPU3HAKOB HX NPOTEKAHUS; ONBITHI, OTpaKaromme (QHU3MUECKUue |
XUMHYECKHE CBOMCTBA TaJlOTEHOB W HMX COCAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAIOB); O3HaKOMJIEHWE ¢ oOpa3luaMu XJIOpPHUIOB (TaJlOreHUI0B);
O3HaKOMJIEHHE ¢ o0Opa3uamu cepbl U €€ COeIMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIOJEeHUE Mpolecca OOyriIuMBaHUS caxapa IMOJA JIEHCTBUEM
KOHLIEHTPUPOBAHHOW  CEpPHOWM  KHUCIOTBHI; M3YYEHHE  XHMHUYECKHMX  CBOMCTB
pa30aBIeHHOIN CEepHOIl KHCIOTHI, MPOBEIEHNEe KAaYeCTBEHHOW PEaKLUUu Ha Cyibdar-
WOH W HAONIOJCHHWE TMpHU3HAKa €€ MPOTEKAaHWs, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEPHaiOB), oOpa3namMu a30THBIX M (pochopHBIX ymoOpeHHil; MmonxydyeHue,
coOupaHue, pacro3HaBaHHE ¥ HM3yUYEHUE CBOICTB aMMHaKa; IPOBEICHUE
KaueCTBEHHBIX peaklUi Ha MOH aMMOHHUA U GocdaT-uoH U U3ydyeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); U3y4eHUe MoJienei
KPUCTAUTMYECKUX pPEmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aACOPOIMM PACTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIIEM W
YCTPOMCTBOM TPOTHBOTA3a; IOJyYeHHE, COOMpaHHe, pPaclO3HAaBaHUE W H3YYCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MPOBEICHUE KAaYeCTBEHHBIX PEAaKIMi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMIICHHE C MPOYKIIHEH
CUJIMKAaTHOW MPOMBINIICHHOCTH; pEUICHHE SKCIePUMEHTANBHBIX 3a/ad 0 TeMe
«Baxxnelime HeMeTalIbl U UX COSAMHEHUS

3.1

3.2
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Mertamisl 1 uX COCIMHCHUA

OOmast XapakTepUCTHKa XUMHUYECKHX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX
nosioxkenus B [lepuonnueckoit cucreme xummudeckux ieMeHToB .M. Menneneesa u
cTpoeHus: aromoB. CTpoeHue MeTamoB. Meramindeckas CBSI3b M MeETaJIMUECKast
KpUCTAJIIMYECKasl peIIETKA. DIEKTPOXUMUUECKUM Psil HAallPsSHKEHUH METalIoB

dusnueckue W XUMHUYECKHE CcBoicTBa MeramioB. OOmMe crnocoObl MOTy4eHUs
MmeTauioB. IloHsATHE O KOpPpO3UHM METaNIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBILIUIEHHOCTH

]_ueJ'IO‘-IHLIC MCTAJJIbI. IIOJIOKCHHC B Hepno;mqecxoﬁ CHUCTEME XHMHUYCCKHUX
9JICMCHTOB I[I/I MGHJICJ'ICCBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha MNpuMepe HaATpUuA U KaHI/IH). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/IC IICITOYHBIX METAJIJIOB M X CO@)II/IHGHI/Iﬁ

[IlenoyHo3emMeENbHBIE METAUIBI MAarHUid M KaJbLUW: NOJIO)KEHHE B llepuoamueckon
cucremMe xumuueckux dnemeHToB J[.M. MenneneeBa; crpoeHne HX aTOMOB;
HaxoXxJeHue B npupoje. PU3NuecKue U XUMMUYECKUE CBOMCTBA MATrHHUS M KaJbLUs.
Baxkneiimme coenuHeHus Kanblus (OKCHA, THAPOKCUA, coiin). JKECTKOCTh BOIBI U




CHOCOO0BI €€ yCTpaHeHUs

3.5

3.6

3.7

AnmoMunuii: onoxxkenue B Ilepuoanueckoil cucreMe Xxumudeckux siaeMmentoB J[.M.
MenieneeBa; CTpoeHUE aTOMa; HaXOXJIeHUE B npupojae. Pu3nueckue U XUMHIECKUE
CBOICTBa amOMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCHJIA M TUAPOKCHIA ATFOMUHUS

Kenezo: mnonoxenue B llepuommueckoil cucreme xumudeckux synemeHtoB JI..
MeHeneeBa; CTpO€HUE aTOMa; HAXOXKJIeHUE B npupojae. Pu3nueckue u XUMHUUECKUE
cBorcTBa xene3a. Oxcuel, ruapokcuasl u cou xenesa(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U IOJIyYEHUE

XUMHUYECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(U3NYECKUMU CBOWCTBAMM; M3y4EHUE PE3Yy/IbTaTOB KOPPO3UU METAIOB (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOJECHCTBUSA OKCHJIA KalbLIUs
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOW BOJIbI; IpoOllecCa TOPEHHs jKejie3a B KHUCIOpoje (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAHNS KaYECTBEHHbBIX PeaKIUil
Ha MOHBI (MarHus, KajapLus, alloMuHUs, 1MHKa, xene3a(ll) u xenesa(Ill), menu(Il);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPHsl, Kalus
U Kanblus (BO3MOXKHO  HCIIOJIb30BaHUE  BHJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHJIA ATIOMHHHS M TUIPOKCHJA LMHKA; pelIeHue
9KCHEPUMEHTAIbHBIX 3aj1a4 10 TeMe «BaxxHelre MeTaulbl U UX COSMHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXkKarolas cpena

HoBsle MaTepuansl U TEXHOJIOTHU. BemecTsa 1 MaTepuansl B MOBCEIHEBHON KU3HU
4yeJloBeKa. XMMHUs U 30pOBbe. be3onacHoe MCIOb30BaHUE BEIIECTB U XUMHUUYECKHUX
peakuuii B ObITy. [lepBast moMoILb IPU XUMUYECKHUX 0KOTaX U OTPABICHUSX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE OKpYXKaroUleH
cpeast IIJIK. Ponap xumuM B pemieHUM SKOJOrM4eckux mnpobsem. IIpupogHsie
UCTOYHUKU YTJIEBOJOPOJIOB (yrojb, HPUPOAHBIA ra3, HedTh), HPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH SKCIEPUMEHT: H3y4yeHHe OoOpa3loB MaTepHalioB (CTEKJIO, CILIAaBbI
METAaJUIOB, TOJUMEPHBIE MaTepHUaIbl)




IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsSIeMOro
TpeOOBaHMs

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[IpencraBnenue:

1.1

0 TIO03HABAEMOCTH SIBIICHHMH MTPUPOJIBI, IOHMMaHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH Kak o00JIACTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIed KyJabTypbl U INPAKTUYECKOU
JeSITEIbHOCTH Y€JIOBEKa B YCIOBHIX COBPEMEHHOIO OOIIECTBA; TOHUMAHUE
MeECTa XMMUU CPEIU IPYIMX €CTECTBEHHBIX HAyK

1.2

0 Hay4HBIX METOJaX I[IO3HAHMS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUYECKHUX
peaKivii; yMEHHE UCTIOIB30BaTh MOJIEIH JJIsl OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHAILHON IeATCILHOCTH, CBSI3aHHBIX C XUMHEH U
COBpPCMCHHBIMHA TEXHOJIOI'UsAMU, OCHOBAaHHBIMH Ha JOCTUKXCHUAX
XUMHUYECKOU HAayKH, 4YTO IIO3BOJIUT O6y‘~IaIOHII/IMCf{ paccMaTpuBaTb XUMHIO
Kak cdepy cBoed Oyaymiell mpodecCHOHATbHON ACSITEILHOCTH U CHENaTh
OCO3HAHHBIN BHIOOP XMMHHU KaK MPOQUIBHOTO MPEeIMeTa MPH Mepexojie Ha
YPOBEHb CpeHero o011ero 00pa3oBaHUs

2.1

Branenne cucteMoil XMMMUYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpask BKIIFOYAECT:

BOKHENIINE XUMUYECKHUE MTOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS M HEOJHOPOJIHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHAas M MOJIEKYJApHAas MAaccChl, KOJIMYECTBO
BElIeCTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH OO0BEM, OKCHJ, KHCJIOTa,
OCHOBaHUE, COJb (CPEImHssI), XUMUYECKas PEaKIlus, peaKI[uu COCIUHEHHUS,
peaKIMy Pa3joKEeHUs, PEAKIMU 3aMEIEHHUs, PEeaKIMu OOMEHa, TEIJIOBOM
s ekt peakiuu, 5K30- U IHIOTEPMUUECKUE PEAKIINH, PaCTBOpP, MacCcOBas
JIOJISl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH, MacCOBasl J10JIs U MPOLIEHTHAS
KOHIIEHTpaLlMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIA CIION
aToMa, aTOMHas oOpOWTadb, paguyc aroMma, BaJIGHTHOCTb, CTENEHb
OKHCJICHUS, XUMHUYECKas CBs3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAs M
HETOJIAPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJIMYECKAs CBSA3b,
KpUcTaJuTMdeckass  pemeérka  (aTOMHas, HWOHHAsA,  METaUTHYecKas,
MOJICKYJIIpHAsi), HWOH, KaTHOH, AaHHWOH, DJEKTPOJUT W HEDJIEKTPOJIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUs,  peaKIMd  HOHHOTO  OOMEHa,
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHbIE peakuuu, OKHCIIUTEND "
BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 0OpaTHUMbIe U HEOOpaTHMBIE PEaKIIUN, CKOPOCTh XUMUYECKOU
peakuuu, katanuzarop, [1/IK, koppo3us meTaios, CrijiaBbl
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2.3

OCHOBOIIOJIATAIOIIME  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoauueckuii 3akoH .M. MeHneneeBa, 3aKOH NOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOpHUn XHUMUH: ATOMHO-MOJICKYJIApHasa TEOpMHs, TEOpHUs
BHGKTpOHHTHHGCKOﬁ Jucconrannmn

BJ'IaI[eHI/Ie OCHOBaMHM XHMUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI‘/'IZ

3.1

YMEHME IMPaBUWJIBHO MCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MHUHEpAIbHbIE YHAOOpPEHHs, METAJUIBl W CIUIABbI, MPOTYKTHI
nepepaboTKU MPUPOAHBIX UCTOYHHUKOB YIJIEBOAOPOJIOB (YIJIs, IPUPOIAHOIO
raza, HepTu) B OBITY, CEIBCKOM XO34HCTBE, Ha MPOU3BOJICTBE U IIOHUMAHUE
3HA4YEHUsl JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBeKa; yMEHHe
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

YMEHHME UHTEIPUPOBATh XUMUUECKHUE 3HAHUSI CO 3HAHUSIMU JIPYTUX Y4€OHBIX
IIPEAMETOB

33

34

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HMCTOYHHKAMHM HH(OpPMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-NIOMYJspHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATbH I/IH(i)OpMaI_II/IIO O BCIICCTBAX, HX
MNPpEBpAlICHUAX U MPAKTUYCCKOM IPHUMCHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘I66HO-HO3HaBaTeJ'II>HHX 3aJga4

Biianenne ocHoBaMU IOHATUMHOIO ammapara ¥ CUMBOJIMYECKOTO S3bIKa
XUMHH JJI1 COCTaBJieHHsI (HOpMyJl HEOPraHWYECKUX BEUIECTB, ypaBHEHUU
XUMHUYECKUX peakUuuid; ocHoBaMu xumuyeckod HomeHkaaTypel (IUPAC u
TPUBUAJIBHOMN )

YMeHne o0bsCHATD CBSI3b MOJI0KEHUs dieMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapAaKTEPUCTUKAMH CTPOECHUS AaTOMOB XUMHUUYECKUX
AIIEMEHTOB (COoCTaB W 3apsal sapa, oO0Illlee YHCIO JIIEKTPOHOB),
pacIlpeleeHueM DJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLUs

[IpencraBienne 0 NEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB (paguyc aToma, dJIEKTPOOTPUIIATENHHOCTH), MPOCTBIX U
CJIO’KHBIX BEIIECTB OT MOJIOXKEHUs 31eMeHToB B [lepronnueckoii cucreme (B
MajblX MEPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aroma

YMenue kinaccupuuupoBarh:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUA




YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHHUSI XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOM CBSA3U U TUI KPUCTALTUYECKON CTPYKTYPHI B COEAMHEHUSAX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIIOT, OCHOBAHUM )
8.4 OKHCJIUTEIb U BOCCTAHOBHUTEIH
9 YMeHne xapakTepu3oBaTh (U3NYECKHe U XUMHUECKUE CBOMCTRA!
MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOAOPOM, rpaduT, aiMas3, KpPEMHHH,
9.1 aszor, ¢ocdop, cepa, XJ0p, HATPHUH, KATUHA, MarHUW, KaJbI[UH, aTIOMUHHM,
JKeJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHUABI M THAPOKCHABI MeTaioB I-I1A
9. rpyn, amromunus, menu (II), nuaka, skenesa (11 u 1), okcuasr yriepona (11
’ u IV), xpemuus (IV), azora u dochopa (IIl u V), ceper (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a3oTHas, ¢GocdopHasi, yroiapHas,
KpEMHUEBAsk KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
93 WX COCTaBa M CTPOCHHMS, NMPHUMEHECHHE BEIIECTB B 3aBUCHUMOCTH OT HX
’ CBOMCTB, BO3MOXXHOCTb TIPOTEKAHUS XUMHUYECKHUX IPEBpaIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHHe COCTaBIsATh MOJICKYJIIPHBIE M MOHHBIE YPABHEHHS PEaKIUii, B TOM
YHCIIE:
10.1 peaxkuii HFOHHOro oOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTFOCTPUPYIONTUX XUMHUYECKHE CBOMCTBAa HW3YYEHHBIX KJIACCOB (TPYIIN)
' HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TeHETUUECKYIO B3aUMOCBSI3b MEXKly HUIMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
111 OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MAaCCOBYIO
’ JIOJTII0 XUMHUYECKOTO JIEMEHTA B COCTMHECHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIMid U HaXOJIUTh KOJIMYECTBO BEIIECTBA,
’ 00BEM U Maccy peareHToOB WIH MPOIYKTOB PEaKIIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO T[O3HaHUs (HAOMIOJCHHE, H3MEpEHue,
12,1 HKCIIEPUMEHT, MOJEIMPOBAHUE) MPU HM3YUYEHUU BELIECTB M XUMHUUYECKHX
' SBJICHHM; yMeHHe c(hOpMyIupoBaTh MPOOJIEMY W TPEIJIOXKUTH MyTH €&
perieHus
122 6e301acHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

J1a00opaTOpHBIM 000pYyI0OBaHUEM




12.3

13

mpaBUJIaMyd 0€30MacHOTO OOpaIeHHs C BEIIECTBAMH, HCIIOJIB3yeMbIMH B
MOBCEIHEBHOM JKM3HU, MpaBUIaMH TOBEICHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKalollel NpUpPONHOM Cpelpl; MOHMMAaHHUE Bpena
(omacHOCTH) BO3ACHMCTBUS HA JKUBbIE OPTaHU3MbI OMPEIEIEHHBIX BEIIECTB,
CII0cOO0B YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA HW OCYHICCTBJICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3ydeHHE U ONHCaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE C
(GU3NYECKUMU M XMMHUYECKHMHU SIBICHUSIMH; OMBITHI, WJUIIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

MOJIYYCHHUEC KHCJIOpPOAda U HU3YUYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC BOAOpOAA U
HU3YUCHUC C€TO CBOﬁCTB; MOJIYUYCHHE YIJICKHUCIIOTO Ia3a U H3YUYCHHUE CTO
CBOﬁCTB; MOJIYUYCHHNEC aMMHaAKa U U3YUCHUC CTO CBOWCTB

13.4

13.5

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJied
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHHE HHIMKATOPOB (JJaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpe/ibl B pACTBOPAX KUCIIOT U IIeI04en

HCCIICIOBAaHNE W OIMMCAHHUE CBOMCTB HCOPTraHNUYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHeﬁCTBHH KHCJIOT C MCETallllaMH, OKCHIAAMHU
MCTAJIJIOB, PACTBOPHUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHC OJHOIo MfETallia
ApyrumMm U3 pacTtBOpa COJIM; HCCICAOBAHUC aM(bOTepHLIX CBOJCTB
TUAPOKCUI0B aITFOMHUHUSA 1 HUHKA

pCemICHUC OJOKCIICPUMCHTAJIBHBIX 3aJda4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNUYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-ICCKa$I JAUCCOLMAIIUA,
«Baxknelnyie HeMETaJUIbl U UX COCOUHCHUA, «Baknelnme MeTalibl 1 UX
COCOAUHCHUSA

XMMUYECKHE D3KCIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKU IPOTEKAHHS
peaknuii HOHHOrO OOMEHa; KaueCTBEHHbIE PEeaKlMU Ha MPUCYTCTBYIOIIUE B
BOJIHBIX PAacTBOpAx MOHBI: XJOPHUI-, OPOMHI-, HOAUM-, Cylbdat-, pocdart-,
KapOOHAT-, CHJIMKAT-aHUOHbI, TUIPOKCHJI-UOHBI, KaTHOHBI aMMOHUS,
MarHusi, Kajubllus, ajJlOMUHUs, keneza (2+) u xeneza (3+), meau (2+),
ITUHKA

YMmeHnue:

14.1

NpEJCTaBIsATh  pe3yJabTaThl  dKCIIEpUMEHTa B (opme  BBIBOJIOB,
JI0Ka3aTeNnbCcTB, TIpadukoB ¥ TaOIMI U  BBIABIATH OMIIMPHYECKHE
3aKOHOMEPHOCTH

14.2

YCTAQHABJIMBATh CBSA3M MEXKIY pEIbHO HAOMI0aeMbIMH XUMHUYECKUMHU
SBIIGHUSIMA U TpOLIeCCaMH, MPOUCXOASIIMMU B MaKpo- M MHKPOMHPE,
OO0BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEILIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon
1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITOHATUA

YucTeie BemecTBa U cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

ATOMEBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBL. CHUMBOJIBI XHUMHYECKHUX D3JICMCHTOB.
HpOCTBIe 1 CJIOKHBIC BEIICCTBA.

1.3

1.4

Xumuaeckast (bOpMy.]'Ia. BanenTtHocTh aTOMOB XHMHUYECKHUX »3JjieMeHTOB. (CTeneHb
OKHCJICHHUA

3aKoH IIOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHTENLHAS aTOMHasa Mmacca.

OTHOCHUTENLHAA MOJICKYJIsIpHass Macca. MaccoBas 7071 XHMMHUYECKOTO 3JIEMEHTA B
COCIMHCHHNU

1.5

KomuuectBo BemectBa. Monbs. MomsapHas wmacca. MonsipHbiii  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHUI] BEIICCTBA

1.6

du3nyeckrie ¥ XUMHYECKHE SIBJICHHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akonH
COXpPaHCHHUA MACChbl BCIICCTB. XuMH4IecKHe YpaBHCHUA

HepI/IO,I[I/ILICCKI/Iﬁ 3aKOH H HepI/IOI[I/I‘leCKaH CHUCTEMAa XHMHUYCCKHUX 3JJICMCHTOB I[I/I
Menpaeneena. CTpOCHI/Ie aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuoguyeckas cucremMa XMMHYECKUX 3iemeHToB J[.M.
Menpneneesa. Ilepuonbl u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB II€pUO/Ia ¥ TPYIIIHI JIEMEHTA

22

23

Crpoenue atomoB. CocraB aToMHbIX saep. M3orombl. OnexTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB NepBbIX 20 XUMUUECKHUX A1eMeHTOB [leproanueckoit
cuctemsl /.M. Mennaeneena

3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XMMHMUYECKHX DJJIEMEHTOB MEPBBIX TPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aTroOMOB, 3JIEKTPOOTPHUIIATEIBHOCTH,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M UX COECIUHEHHI B COOTBETCTBHUHU C

ITOJIOKCHHUEM 3JIEMCHTOB B HepHOJIPI‘ICCKOfI CUCTEMC U CTPOCHUCM UX AaTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBs3b.  KoBasieHTHas — (mojsipHass W HEMOJIApHAsi)  CBSI3b.
DIIEeKTPOOTPULIATETHLHOCTh XUMHUUECKUX AJIeMeHTOB. MoHHast CBs3b. MeTainyeckas
CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCHUMOCTb
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKN U BUJIa XUMUYECKOM CBS3H

Baxueiiiine NpEACTABUTCIIM HCOPraHUYCCKHUX  BCIICCTB. Hemerannel u ux
coequHEHMs. MeTajbl U MX COeAUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHbBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HECoJIeoOpa3yrollue;
OCHOBaHMH (LIETOYN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpKAIUe




1 OECKHUCIIOPOIHBIE, OMHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckrue W XMMHYECKHE CBOMCTBA IIPOCTBIX BEHICCTB-HEMCTAJJIOB: BOJOPOJA,

4.2 XJIOpa, KHCIIOPO/a, cepsl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIUTHUS, HATPUS,
43 KaJIisg, MAarHusg W Kajdblus, aJIOMHUHMS, IKele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METalNIOB
44 @u3nyeckue M XUMHUYECKHE CBONCTBA BOJOPOJHBIX COECIUHEHUH HEMETaJJIOB:
’ XJIOPOBOJIOPO/IA, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XUMUYECKHE CBOICTBa Okcua0B HemeTamwioB: cepsl (IV, VI), asora(ll,
4.5 IV, V), docdopa(Illl, V), yrnepoma(ll, 1V), xkpemuusa(IV). Ilomydenue oOkcumoB
HEMETAaJUIOB
46 Xumudeckue cpoiictBa OkcunoB: meTtamioB IA-IIIA rpynn, nwmaka, memu(Ill) u
xenesza(Il, III). [Tonyyenne okcuI0B METAIIOB
XVWMHUYECKHUE CBOWCTBA OCHOBaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 THUAPOKCUIOB allFOMUHUSA, Kele3a, uHKa). [lomydeHue ocHOBaHUM U aM(OTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMICTBa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
43 CEPHHCTOM, CepHOH, a30THOH, QochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEpHOM M a30THOM Kucnor. [lomyuenue
KHUCJIOT
4.9 OO61mue xuMHuecKre cBoicTBa cpenHux coieil. [lonydenue coneit
410 [Tonmyuenue, cobupaHue, paclo3HaBaHWE BOJOPOJAA, KHUCIOPOJa, AaMMHaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu
411 [lonyuyenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OOmue
' CIOCOOBI MOJTYYEHUS] METAJUIOB
4.12  I'eHeTnuecKas CBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COEAMHEHNN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XuUMHUECKHX peakuuMid MO pPa3iMyHbIM IpHU3HAKaM: MO YHUCITY U
5.1 COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 N3MEHEHUIO
CTENEHEeW OKHCIEHHS] XUMUYECKHUX JIEMEHTOB
5 TennoBoil »pPeKT XMMHUYECKOH peakluH, TEPMOXHMHUYECKUE YpaBHEHMs. DK30- U
’ 9HIOTEPMHUUECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE  peakunnd. OKUCIUTENM W BOCCTAHOBUTEIU.
5.3 [Ipoueccel OKHCJIEHHUS u BOCCTAHOBJICHHUS. DNEeKTPOHHBIN OanaHc
OKHCJIUTEITbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 3NIEKTPOIUTHUYECKON aucconuanuu. KaTWOHBI, aHWOHBL. OJEKTPOJIUTHI M
' HEANeKTPOoJUThI. CHUIIbHBIC U c1a0bie JIeKTPOIUThL. CTENeHb JUCCOIHAITIHI
55 Peakiiuu nonHoro ooMeHa. Y ciaoBuUs MPOTEKaHUs peakiii HOHHOTO 0OMeHa, MOJIHbIE
’ Y COKpalI€HHbIE HOHHBIE YPAaBHEHUS peaKIuil
6 XUMHS U OKpY>Karollas cpesia
6.1 BemectBa w  marepuansl B MOBCEIHEBHOM JKW3HM 4eloBeKa. be3zomacHoe




UCIIOJIb30BAaHUE BEIECTB W XUMHUYECKUX peakiuid B ynabdoparopuu u ObITy. IlepBas
MIOMOIL ITPY XMMUYECKUX 0XKOTaX U OTPaBICHUAX

XVUMHYECKOE 3arpsi3HEHUE OKpYKarollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
IOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI ero mnpenorBpameHus IIpenenpHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHUYECKUX TIPOoOsieM. Y CHIIeHHE MapHUKOBOTO d(dekTa, pa3pyiieHue 030HOBOTO
cios
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIUHE, TPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH HX
coeauHeHuil. [loHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
KOppO3uu

6.4 [IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He(Th), TPOILYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIIICHHOCTH
[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COSAMHEHMSX

6.5 yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOI, TJIUIEPUH, YKCYCHAsl KHCIIOTA).

' [TonsiTe 0 OGMONOTMYECKM BAKHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBojax — U HX
POJIH B KU3HU YEIIOBEKA
7 Pacuérsr:

7.1 1o (hopMyaM XUMHYECKIX COCAMHEHUM

7.2 Macchl (MaccoBOi) 0K PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XMMUYECKHM ypaBHEHUSIM







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

 Xumusi: 8 kiacc: yrayOneHHbIM ypoBeHb: yueOHuk/ [abpuensu O.C.,
OctpoyMoB nr., Cnankos C.A,, [Ipoceenienue.
 Xumusa: 9 kimacc: yriyOsneHHbIH ypoBeHb: ydeOHuk/ ['abpuensn O.C.,
OctpoymoB N.I'., CnankoB C.A., IIpocBenienue.

METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

3bikoBa E.B. COOpHUK 3amady W yHOPa)KHEHHA N0 XUMHUHU. 8-9 KIIacchl:
yuebHoe nocodue. M.: BMHOM

Xumus. COOpHUK 3aJady U ynpaxHEHMH. 8 kiacc: ydyeb. mocobue s
obmeobpazoBar. opranuzanuit/ O.C. TI'abpuensn, W.B. Tpurybuak. M.:
[Ipocseuienue.

CeepaioBa H.J[. COopHuk 3amay, ynpakKHEHUH M TECTOB MO XUMHUU: 8-9
kiaccel: kK yueOnukam O.C. [Nabpuensina, U.I'. Octpoymona, C.A. Crnaakosa.
M.: U3pgatenscTBO "OK3amen"

['onuapyk O.1O. [Iunaktuueckne marepuansl no xumuu: 8 knacc. PI'OC.
M.: UznmarensctBo "Ok3ameH" Pg6oB M.A. TecTel mo XxuMuH: 8 Kiacc: K
yueOnuky O.C. Tabpuensna, W.I'. OctpoymoBa. M.: W3narenbcTBO
"Ok3ameH"

Xumusi6 8 xiacc: 0a30BbId W YIIyOJIGHHBIA YpPOBEHH: JIaOOpaTOPHBIM
MpakTUKyM: yueoHoe nocooue B.B. Epemun, A.A. /Ipo3nos, 3.10. Kepumos,
N.B. Epemuna- Mockasa: [Ipocsenienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET

e  Tpenaxep «O0nako 3HaHUI» https://www.imumk.ru/offer/9022

e  BuprtyansHas naboparopus https://content.edsoo.ru/lab/subject/4/

e  OtkpsIThIil Oank 3amanuit OI'D https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge

e  DyeMeHTHI 0OJBIION HaykH elementy.ru

e Iludpo.oii cepBuc «/lomamnue 3aganus https:/ https://media.prosv.ru/
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