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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHMsl, MPEACTaBICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1Mo XuMuU Na€T NPEJCTABICHUE O MEJsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
[OCJIEIOBATEIBHOCTh  M3YYEHUS XUMHHM C  YY4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO HA OOLIEKYJIBTYPHYIO OATOTOBKY, HEOOXOAUMYIO JUIsl BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
UHTEPECOB OOydarolUXcs, Ha MPOAOKEHHE OOYy4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyy4arolerocsi, €ro MpeACTaBICHUH O MaTepUAIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O TPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
pPa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPreTUYECKOW, IPOAOBOJIBCTBEHHOM
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupoBaHUsT  KyJbTyphl  JUYHOCTH  OOy4yawmuxcsi, uX oOmeld u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHE MBIIIJICHUS] U TBOPYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
MIPEICTABIICHUNA O €IMHCTBE TPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM STAIrlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HAmMpaBIICHUS B OOYYCHHH XWMHUHU OOCCICUHMBAIOTCS CICIH(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbIi KypC XMMHUU OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYaIOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CHCTEMBI TTOHATHI O XUMHUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKON JUCCOIMAIIMK BEIIECTB B pacTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMy U O0O0€CINeuYMBaIOT OOYy4YaroIIUMCSI BO3MOXXHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY’)Karouud Mup, Ouosnorus, (usuka, mMareMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yrayOJaEHHBIM
YpPOBEHb) OpPHEHTUPOBAHA Ha COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOydeHHs Ha CIEQYyIOIIeM YypoBHE oOpa3oBaHus. B mporpamMme 1O XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHusi B IpoUIbHBIX KJIaccax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
npodecCUOHaNbHON OPUEHTALIMY U HAIIPaBJICHO Ha MPEAOCTaBICHUE BO3MOKHOCTH
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIpH  HW3Y4YEHUH YYEOHOro TpeaMeTra, HEoOXOauMble s
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM ypOBEHb) MpeaHA3HAUEHA JUIs
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, mpo(UIBLHOTO) H3YYEHHUS OTISIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHHUSA, O0JIACTU MPAKTUYECKOW AESITEIbHOCTU
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B MPUOOILEHUU K HAyYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(OpMHpPOBAaHNU U PA3BUTHHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHUM NpaBHJI 0€30IacHOr0 OOpalleHHs C BELIECTBAMHU B
IIOBCETHEBHOM KU3HH.

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

N3yyeHne XMMUM HApPaBICHO Ha JTOCTUKEHUE CIEYIOIUX LEJIEH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

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

NPUOOIICHNE OOyYaroluXxcsi K CaMOCTOSITCIbHOM II03HABATEIbHON M
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHKEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

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



XUMUHU, TPUMEHSITh WX TPU PEIICHHH MNpoOJieM B TOBCEIHEBHOW KHU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LIEHHOCTM XUMHUYECKHX 3HAHWW B JKM3HU YEJIOBEKA, MOBBILICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JJIS PA3IUYHBIX BUIOB €SI TEIILHOCTH.

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



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JCSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATpEraTHbIE
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBienuss 0 HaydHOM MO3HAHWK HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKUE
31neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M CIOKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BemlecTB. OnpeneneHrue BaJleHTHOCTH 3JIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuectBo BemectBa. Mosib. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUWU. MonspHas Macca cMmecH BelecTB. MonbHas JoJist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUsT XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEILIECTB.
AToMHO-MoONeKyJsipHas Teopus. JKusznb u gesrtensHocth M.B. JlomonocoBa.



XHUMHYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAMHEHUS, Pa3I0KEHNUs,
3aMmernenusi, 0OMeHa). PacueTsl mo XuMU4eCKUM ypaBHEHUSIM.

OKCIEPUMEHTAIBHOE HM3YYEHHE BEIIECTB W SBJICHUWA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHWE W KOHACHCAIUsl BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuyectBoM | Monbs. HaOmrogeHune W onucaHue NPU3HAKOB MPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Coco0OB  pazfeneHuss cmeced (C  MOMOUIBI0  MarHuta, (UIbTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
comu. HabmoneHne M onvcaHue ONbITOB, WUIIOCTPUPYIOIINX 3aKOH COXPAaHEHHUS
MAacCCBl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cMech ra3zoB. CocraB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IUIOTHOCTU. OOBEMHBIE OTHOIICHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCIOpOo/ia B JabOpaTOpuu U MpOMBITLIeHHOCTH. [ToHsATHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
AK30- U DHJIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonb30BaHue yriisi 1 METaHa B
KauecTBEe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bomopon — »nemeHT W mpocTtoe BemecTBo. HaxoxkaeHnue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. [lonsitue o kuciaorax u cossix. Mcnonb3oBaHue BOJIOPOJia B KAUECTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacehlllieHHbIE M HEHACBIIIEHHbIE PacTBOPhLI. PacTBOpUMOCTH BEHIECTB B BOJIE.
@DakTOphl, BIUSIONIME HA PACTBOPUMOCTh TBEPIBIX U Ta3000pa3HBIX BEIIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumudeckne cBoicTBa Bojabl. [loHstne 00 ocHoBaHusax. Ilonstue 00
WHIUKaTopax. KpyroBopoT BoAbl B NPHPOAE. 3arps3HEHUE MPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HeconeoOpazyomue. MexayHapoaHass HOMEHKIAaTypa OKCUIOB. TpuBHanbHbBIC
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKAUIUX KUCIOTaX.
Kucnorel. Kiaccubuxanus kucioT. MexayHapoiHass HOMEHKJIAaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUpPO/Jie, MPUMEHEHUE BAXKHEHIIINX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIC
OCHOBaHHUA. MexXayHapoIHasi HOMEHKJIaTypa OCHOBaHM. TpuBHaIbHbIE HA3BAHUS
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) U CIocoObl mosiyudeHusi. HepacTBoprMbie OCHOBaHUS, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conmu  (cpegHue, KuUCTbIe, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eneTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE U3YUEHHE BEIIECTB U SBJICHUMN:

KOJIMYECTBEHHOE OTPE/ICTICHUE COAEPKaHUsI KUCIOPOAa B BO3IYXE;

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

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHM
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

noJiyueHue, coOMpaHue, pacro3HaBaHHE M HU3YyYE€HHE CBOWCTB BOJOpOJA
(ropenue);

B3aMMO/IcicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

OIpPEEICHUE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIBIO UHANKATOPOB;

UCCIIeJOBaHKE 00pa3LlOB HEOPTAHNYECKUX BEILECTB PAa3JINYHBIX KIACCOB;

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

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

B3aMMOJICHCTBUE THIPOKCUIA IMHKA C pACTBOPAMHU KHCIIOT U ILEJI0YEH;

pelIeHHE OKCIIEPUMEHTANBHBIX 337a4 1o Teme «OCHOBHBIE KJAacChl
HEOPraHUYECKUX COCIUHEHHIN.

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

Crpoenne aromoB. XuMuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
pEaKLnH.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX dJeMeHTOB. [loHsitue o
rpynnax (CeMemcTBax) CXOIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsITHE [Tepnoauueckoro 3aKOHa.
[lepnognueckas cucremMa xumuueckux odnemeHtoB . M. Mengaeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. V1. Menneneesay. [lepuonast u rpymmsl (A- u
b-rpymer).

Crpoenue aromoB. CoctaB atoMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOutamu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduyeckue ¢Gopmysbl aTroMoB. DPU3NYECKUH CMBICT MOPSAKOBOIO HOMeEpa,
HOMeEpa Mepuoja U Ipymnsl 3jaeMenTa. CTpoeHUe 3IEKTPOHHBIX 000JI04YEeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnueckuii cmpich [leproanyeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
W3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHYECKHX AJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

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

ONEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKAsl CBA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucramnnueckue wu amMop@Hble BemecTBa. THMbl KPUCTAUIMYECKHX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHe CTENEHEd OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponecchl OKMCIEHHS M BOCCTaHOBIEHUA. OKUCIUTENM W BOCCTAHOBUTEIH.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

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

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

MexnpeaMeTHbIe CBSA3H

Peanmnsanus MeXNpeIMETHBIX CBSI3€d INMPU W3YYEHHMM XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
NOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIECC), HAYUHBIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CUHTE3, KiaccuUKaius, NEPUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, MOJIEKYJa,



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

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

[eorpadusi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE IOPOIHI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

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

9 KUIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenue aromoB. CBoiicTBA aTOMOB  XHMHYECKHUX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4€CTBEHHBIEC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  JJICKTPOHHBIX ~ opOuTane  aToMOB  OOJBIIMX  TEPUOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH U JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHHUS. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B pPEaKUWU BELIECTB, MO TEIIoBOMY 3(P(deKTy, Mo
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DONeMEeHTbl XMMHYECKONM TEPMOJAMHAMUKH. OHEpPreThKa XUMHUYECKHUX
peakiuid. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonsitue o katanusze. epmenTbl. THTHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecusa. [IporHosupoBaHre  BO3MOXHOCTM  IIPOTEKAHUS  XUMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmanranar kaums
(xapaxTtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

OJIEKTPOJINTHYECKAs JHUCCOLMAIMsA. XHMHYECKHE pPEakIMU B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJIOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJa0ble 3JIEKTPOJIMTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAaHUU U COJIEH.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKkIMil HOHHOTO OOMEHA.
MonekynsipHble, IOJIHBIE U COKPAIIEHHbIE HOHHBIE YpaBHEHHUs peakinii. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

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

UCCIICOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKLIMU OT BO3ACHCTBUS
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOIIUX IPU3HAKA NPOTEKAHMS PEaKLMMA
HOHHOTO 0OMeHa (00pa3oBaHMe OcaJiKa, BhIJACICHHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTAKMyca, METHJIOpamkKa U deHondTarenna) ais
ONpPEENICHMS XapaKTepa Cpeibl B paCTBOpPax KUCIOT, OCHOBAHUI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakiuu», «luaponus comueit», «INeKTpoIUuTHYEeCKas
JTUCCOLIHAITIS.

HemeTtanibl U MX coeinHEeHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA HeMeETaUIOB. CpaBHUTENIbHAs XapaKTEpUCTHKA
COEIMHEHUI HEMETAILIOB.

OO6mrass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBUE €  MeTaUlaMH, HEMeTa/llaMHU,  BOJOM,  IIEJI0YaMH).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJCOJIEPKAIIUX KACIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBOJOpOA, CTpoeHue, G(UMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00OmMe Kak
IpeacTaBUTeNs Kiacca Kuciaor u crneurduueckue). Conu CepHON KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM mipodeccusix. [IpuMeHeHue cepHol KHCIOTHI U cyibdaToB. KauecTBeHHBIE
peakuuu Ha cyiab(puTt-, cynbGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OOmas xapaktepuctuka 3yeMeHToB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCICHHUSL.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3UYECKMEe M XUMHUYECKHE CBONCTBa (OKHCIICHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBOpa), NPUMEHEHHE U TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3yoXkeHUE U B3aUMOJICUCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
CBOMCcTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHH(PHUYECKHe),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCMHEHUSIMU a30Ta (KUCIOTHBIE MJOXAW, 3arps3HEHHE BO3AyXa, IOYBHI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl pocdopa (I, V), dochopnas kucnora, puUMYeCKHUEe U XUMHUUECKHUE
cBoiicTBa, nosyuenue. KauecrBennas peaxius Ha dochar-uonsl. [IpencraBnenus
o ranoreanax dpocdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux ¢Gu3NUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPraHU3MBI, MOJYYCHHE W MPUMEHEHHE. DKOJIOTHYeCKrue MpoOaemMbl aTMOC(hepsl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MOJydyeHHWe W mpuMeHeHue. KapOoHartsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, alETHIECH), 3TAHOJI, TJIMIEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHHUKU YTI€BOAOPOJIOB (YIroJib, IPUPOIHBINA
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPTaHUYECKUX COCTUHCHUIM.

KpemHuuii, ero ¢usnyeckue u XHUMHUYECKHUE CBOWCTBA (B3aMMOJIEHCTBHUE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CUJIMKAThI: (DU3UYECKUEe M XUMUYECKUE CBOMCTBA, MOJTYYEHHWE W MPUMCHCHHE B
OBITY W MPOMBIIUICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepualbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenust atoma. O0mue npeacTaBieHuss 0 (GU3NUECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHNE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMUJ- U UOJAUA-UOHBI U
HaO0JI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX peakiuid Ha CcyabPua-, cyinbPuT- U Ccyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

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

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
W3YYEHUE CBOMCTB COJIE aMMOHMS;

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

M3y4YE€HUE B3aUMOJICVCTBUS KOHUCHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
bynnepeHa, ¢ TpoIeccoM aJCcOpPOIMKM PACTBOPEHHBIX BEIMIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIEKUCIIOTO
rasa;

NpOBEJCHNE KAuyeCTBEHHBIX peEaklUuid Ha KapOOHAaT- M CHJIMKAT-UOHBI H
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

penIeHre SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHelme HeMeTauIbl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenust aroMoB. Meraiuiel A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELICHTPUPOBaHHAs KyOuueckas,
reKCaroHaJibHasi IJIOTHOYIAKOBaHHAs). 3aBUCUMOCTb (PU3MYECKHX CBOWCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOIN3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
croco0oB TMoJyiyuyeHuss MeTawioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTampl: nonoxeHue B llepuognyeckon cucTteMe XMMHUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHre MenoYHbIX METAIIIOB U UX
coeqMHeHu. bruonornueckas posib HaTpUsl U KAJIUSL.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUWW: TIOJIOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHUE B ITpupoe. PU3NYecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxHellne coequHEHUs KaiabLUusg M MarHus (OKCHI, TUAPOKCHI,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTroma, HaxoKIeHHE B mnpupone. Puzndeckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nonoxkenne B llepuonnueckort cucreme Xxumuuyeckux odnmemento [, .
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d-3IeMEHTOB, CTENCHUW OKHCJICHUS AaTOMOB B COCAMHEHHSX. 3aBHCUMOCTH
KHMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THIPOKCHAOB METAJUIOB OT 3HAYCHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS] O (PU3MYECKUX M XUMHUYECKHUX CBOMCTBaX NPOCTHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTEIEHb OKUCIICHUS. XapaKTepUCTHKA PU3NUECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHbIE peaklliy HAa KATUOHBI LIMHKA.

Kene3o: cTrpoeHne aroma, CTENEHM OKHCIEeHHA. HaxoxneHue B mpupone.
duznyeckne 1 XMMUYECKHE CBOMCTBA JKeJe3a, MpUMEHEeHHe. bronorudeckas poib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJIOru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJCHCTBUS METAJUIOB C BOAOM, C PACTBOPAMHU COJIEM U
KHUCIIOT, UCCJIEIOBAHKUE TMPOIIECCOB AJIEKTPOiK3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3ydeHue OCOOCHHOCTEH B3aMMOJEHCTBUS OKCUAOB KaJbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

U3YYEHUE MPOLIECCOB IOIYYEHUS TUAPOKCUIOB JKEE3a, UX XUMHUYECKUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, ATIOMUHUS, IIMHKA, *kKene3a (2+) u xenesa (3+), menu (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCHA ATIOMHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 33Jad Mo TeMe «BakHenmue MeTauibl U ux
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEI[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3omacHoe HCIOIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMolp mpu XUMHUYECKHUX
0’KOrax U OTPABJICHUSAX.

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

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTue o 3710poBOM 00pase KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYEHHE BEIIECTB W SIBJICHUW: O3HAKOMIIEHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEAECICHUE KHUCIOTHOCTH IIPUPOAHBIX BOJ, MOJECIMPOBAHUE MpOLEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, JKHJIKOM M ra3000pa3HOM COCTOSIHUU. Bun
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Kinaccupukanys XUMHUECKHX pEaKIUi 10 Ppa3IMYHBIM  IPHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

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



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMALlMM W OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUMN, IPUHSITHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®du3nka: BEMIECTBO, TeJO, (U3NYECKUE BEIUUYUHBI, CIUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOIbI, KBAHTHI, PaJIMOAKTUBHOCTD, aib(a-, 0eTa- U raMMa-u3IyucHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEPAJIbHBIC  yIOOPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, MUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3EMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TEXHOJIOTHUHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBINLIEHHOCTH, HAHOTEXHOJIOTHHU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA
(YTJIYBJIEHHBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIIbBHOCTH 00pa30BaTEIbHOW OpraHU3allid B COOTBETCTBUU C
TPAAUIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
O0yJarOIITIXCsl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlUM U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HCTOPHUYECKOMY HACIEIUI0, MOHHUMAHWE 3HAYEHUS] XUMHUYECKOU
HAyKW U TEXHOJIOTUU B >KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH YKOHOMHKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3HO00pa3HON COBMECTHOM IESITEIbHOCTH;

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

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

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOJUMBbIC JIJIs
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJIA PA3BUTHUSL KAXIOTO YEIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelbHAs MOTHBAllUS W UWHTEpPEC K OOYYEeHHIO, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HEIMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJIONEHUS TIPaBWJI OE30MacHOCTH TPU  OOpAIICHU:d C
XUMUYECKMMU BEILIECTBAMH B YUCOHBIX U )KU3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTU YEJIOBEKAa M K UCCIEAOBATEIBLCKON NESITEILHOCTH KaK
BBICOKO BOCTPEOOBAaHHOUW B COBPEMEHHOM OOIIIECTBE;

pa3BuUTHE MHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B TOM 4YHCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHHE BO3MOXHOCTH CaMOpEaIM3allui B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHUE HEOOXOAMMOCTH OTHOIIICHUS K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKOW KyJIbTYPhI: TNPUOOpPETEHHE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pEelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4aeMbIe
IIpU U3YYEHUU XUMHH, JUJIS PELICHUS 3a/1a4, CBA3aHHBIX C OKPYXKaIOUIEH Cpeliou;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
IIPUPOIHON, TEXHOJOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYAaCTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCIUIIMHAPHBIX (MEXKIPEIMETHBIX) MOHATUN, OTPAKAIOLIUX
MaTepuaibHOE €JAMHCTBO MHpAa W TMPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIHHBIMU YYCOHBIMHU JIEUCTBUAMH (I1O3HABATEIIbLHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKXKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBbHOCTU
oOyuJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, MO3HABATEIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TIOHITHHA (BBIACIATh WX CYIIECTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000mIaTh, BBHIOMpPATh OCHOBAHUA IS KiIacCUpUKAIUU U
CUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUYCCKUX PEaKIINil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBEHHBIC CBS3M MEXKIY OOBEKTaMH HW3Y4YCHHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (TIPEAMETHBIC M METANpPEIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIbHBIX TMPEACTABICHUA XapaKTepu30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITHN.

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

YMEHHSI TIPUMEHATh METOJbl HAYyYHOTO ITO3HAHHUS BEIICCTB W SBJIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSAX B YyYEeOHOH TO3HABATEIHHONH U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u (QopMynupoBaTh MpoOJieMy, OMPENeNsATh Ieldb W 3aJa4d, COOTBETCTBYIOIINE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATh €€ TPOBEPKY; YMEHHS IMPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSTEIHLHO TPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(GOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpP)KaHWSA, CIPABOYHBIE TIOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpMAIIMIO, 3HAYUMYIO IS pEIIeHUs y4eOHOM 3aJayu; yMEHHUS NPUMEHATH
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (GOpMYy MpEACTaBICHUS
uHpopmaruu (cxembl, Tpa@uKd, IUArpaMMbl, TaOJHIIbI, PUCYHKH U JpYyrue
dbopMbl); yMEHUSI UCIIOJIb30BAaTh HAYYHBIN $I3bIK B KAu€CTBE CPEACTBA pabOTHI C
XUMUYECKON uHpOpMalMe; NpUMEHSATh MeXIpeaMeTHble ((du3nudeckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (hOpMyIbl, a00peBHAaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON JIEATEIIBHOCTU B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(MJIM) TUCKYCCUU 3a]aBaTh BOMPOCHI MO 0OCYK/IaeéMOM TeMe U BBICKA3bIBaTh UJIEH,
dbopMyIUpPOBATh CBOM MPEJIOKEHHUSI OTHOCUTEIIBHO BBITIOJHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOI POJib, PACHPENesaTh 3aJaud MEXKIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE yueTa OOIIMX HMHTEPECOB U COIJIACOBAHMS TO3WIIMM, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aMOJIEUCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3allid, CAMOKOHTPOJII, CaMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOoiee MNOAXOMSIIMA C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHEB), IUTAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHON Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3YJbTATHI: COOTHOCUTH CBOM JIEHCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEANTNU30BBIBATH YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaKk M B paMKax pealu3allid WHIUBHIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajJbHEe OCBOMTbh MaTepHall, OBJIAJIETh PACIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHM, cHenu(pUUECKHX I HpPEeIMETHON
o0nactTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIINUICHUS; BUJIbl JACSITEIBHOCTU 10
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTaluy, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 &8 knacce y oOywaromierocs OyayT chopMupoBaHb
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

PACKpBIBATh CMBICII OCHOBHBIX XUMHYECKHX TMOHSTHI: aTOM, MOJIEKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAs U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KMCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(uKaIys peakiuii: peakiuy COCIUHCHUS, PEaKIUU Pa3IOKEHUs, PeaKiuu
3aMEIICHUsI, PEaKIMi OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc aTomMa, XMMHUYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HMOH, KaTUOH, AaHWOH, pacTBOpP, MaccoBas JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpallvs BEIIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN |
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO/ SJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

WCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIECHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIUl;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUH 1o (GopMyiam, BUIAbl XUMUYECKON
CBSI3U (KOBAJICHTHOW ¥ MOHHOM ) B HEOPTraHUYECKUX COCIMHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIpO U €T0 CIEACTBUMN, NIPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCIECPUMEHTAIBHBIX M TEOPETHUUYECKHX METOHAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

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

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CHUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moiarpynna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Maneie mepuoab» U «OO0JbIINe
IIEPUOIBI»;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cuctemMa xuMu4eckux oajemeHtoB JI. WM. MengeneeBay, ¢ UYHCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJIOKEHUS dyeMeHTa B llepuomumyeckoil cucreme c
pacupeneaeHueM DJICKTPOHOB IO JHEPrETUYECKUM YPOBHSIM, MOAYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUH BEIECTB, MO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBaTh) (U3NYECKUE M XUMHUYECKHE CBOICTBa
IPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPOA, BOIbI, OOIINEe XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpaMU MOJIEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

OIHKCHIBaTh POJIb KUCIOPOJAa, BOJAOPOIA M BOJBI B MPUPOJIHBIX MPOIIECCax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATH U TNPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT MX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOr0 3JEeMEHTa Mo (opMylie COEIMHEHUS, HaXOAWUThb
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OINEpALMN MBICIUTENBHON NIEATENbHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpPEHHE, MOJEITUPOBAHUE, SKCIIEPUMEHT (pEajbHbIH U MBICIACHHBIN) — AJIs
OCBOEHUS YYEOHOTO COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3M MEXJIy pEaJbHO HaOII0AaeMbIMU XUMHUYECKHUMHU
SBJICHUSIMU U TPOLIECCAMM, MTPOUCXOSAIIMMUA B MAaKpO- U MHUKPOMHUPE, OOBICHATD
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTe  mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  MpHU
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIECTBAaMU B COOTBETCTBUU C HMHCTPYKIUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PabOT MO MOJYYEHUIO U COOMpaHUIO
ra3oo0pa3HbIX BelIEeCTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIACChl HEOPTraHUYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIAQJCHHE OCHOBAMHM XMMHYECKOW  TIPaMOTHOCTH,
BKJIIOYAIOIIEH YMeHHUs1 0€30IacHOro OOpaIleHHs C BEIIECTBAMHU, UCIOJIb3YEMBbIMU
B IOBCEIHEBHOM >KM3HU, a TAK)KE€ 3HAHHWE MPABUII MOBEICHUS B LIEISAX COEPEKECHHUS
3JI0POBBS U OKPY’KAIOLEH CPEIbl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT c)oOpMHUpPOBaHbI
CIICyIOIe TPEIMETHBIC pe3ydbTaThl HW3YYCHHS XUMHUH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMHUYEeCKasi peakiys, TEIIoBou 3(eKT peakiuu, MOJb, MOJISPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOIUTHI, SJIEKTPOIUTAYECKAS NUCCOUUALNSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHUH, OKHUCIUTENIb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas), MEKMOJICKYJISIPHBIC
B3aUMOJICHCTBUSL (BOJOPOAHAsT CBA3b, CWiIbl BaH-nep-Baanbca), KOMILIEKCHBIC
COCJIMHEHHUS, KPUCTALTNYECKUE pPEIIeTKH (MPUMHUTHBHAs KyOuuyeckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHas TUIOTHOYIAKOBaHHAs), KOPPO3Hs METaUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKIINH, KaTAJIN3, XUMUYECKOE PABHOBECUE, IIIEMEHTBI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh U CTEIEHb OKHUCJIECHUS XUMHUUYECKHUX DJIEMEHTOB B
COEQMHEHUSAX Pa3IMYHOIO COCTaBa, IPUHAMICKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCYy COEIMHEHUN 1Mo (opmynaM, BHUIBI XMUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJNTIMYECKOW) B HEOPTaHWMYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMHUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpPax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCBHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuogndeckoi
CUCTEMBl XMUMHMYECKHMX DJIEMEHTOB: pa3inyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesielieHUeM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB SJIEMEHTOB M UX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Auccouanuu, 3akoHa ['ecca
U €ro CIEJICTBHM, 3aKOHA JIEUCTBYIOIIUX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUS
CKOPOCTH XHMMHYECKOW peaklydy, HampaBIeHUs CMEUIEHUS XUMHYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIacCU(PUIMPOBATh XMUMHYECKHUE DJIEMEHTHI, HEOPTaHWYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (110 YUCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEIICHEW OKMUCIICHUS XUMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HMOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIMALINU KUCIIOT, IIeI0ueh
U COJIeH; TOJHBIE M COKpAllleHHbIE YpaBHEHHUSA pPEaKIUid HOHHOTO OOMEHa;
peakuui, TMOATBEPKIAOMINX CYIIECTBOBAHUE TE€HETHYECKONM CBSI3H MEXKIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

packpbIBaTh  CYHIHOCTh MPOLIECCOB THAPOIU3A COJIEM TMOCPEACTBOM
COCTaBJICHUSI KPATKUX MOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN pEaKInid, CYITHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPOA, 030H, rpaduT, anmas, KpeMHH, 0op, a30T, pocdop,
cepa, XJop, HATPUi, KaJui, MarHui, KaJbIIUM, ATFOMUHUH, KEIE30, ME/lb, LINHK,
cepeOpo) u 00pa30BaHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YHCIJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, IV, V) u docdopa (Ill, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHAEIbHBIC CIOCOOBI MOJMYYEHUS U CBOWCTBA CIIOKHBIX
BEUIECTB (KHUCIOPOACOACpKAIIUe KUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

OMMKCHIBATH POJIb BAKHEHIIINX HU3y4aeMbIX BEIIECTB B MPUPOIHBIX MpOIEccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM MyTEM COEpKAlIUEcs B BOJHBIX PacTBOpPAX
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllusl, aTIOMUHUS, Keeza (2+) u xkenesa (3+), menu (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX DJJIEMEHTOB XWMHUYECKOHW KHHETHKUA W
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTpAIlMIO BEIIeCTBA B PacTBOpPE, HAXOAUThH
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA TPOAYKTa, 3HAYCHHUS TETUIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBuWia  Oe3omacHOW  paboTel B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOparieHrsi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB W MPAKTHYECKHX pPabOT MO TMOJYYCHHUIO M COOMpPAHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
DKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPadUKOB, TAOJIMI] U BBISBIISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU TMO3HAHUS (HAOI0/IeHe, U3MEPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIONB3YEMbIMU B TIOBCEAHEBHOM >KM3HM, TMpaBWiIa TIOBEIEHUS B LEISIX
cOepexeHuss 370pOBbS W OKPYKAIOIIEH NPUPOAHOW Cpeabl, MOHUMATh BpPEJ
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh TMOJYYEHHBIE MpEJCTaBiIeHus O cdepax NpodecCHOHATHLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
Uil Ipo(ecCHOHaNbHOM OpUEHTAallMd W JJIi OCO3HAHHOTO BHIOOpAa XUMHUHU Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOUYHOW MPOEKTHO-HCCIIEI0BATENBCKON AESATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IIEHTPOB) AOMOTHUTEILHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Koan4yecTBO 4acos DIeKTPOHHBIE CIHCOK HTOTrOBBIX Cnoco0 oneHkn
HaumenoBanue
Ne IpakTuy (un¢posBbie) IVIAHUPYEMBIX HMTOIOBbIX
pa3aenoB U TeM KoHnTpoabn
n/o Bcero ecKue oﬁpa:;()BaTe,]]],H],]e pe3yJabTaToB C IVIAHUPYEMBIX
NPOrpamMMbl ble paboThI
padoThI pecypcsl yKa3aHUeM ITAaloB UX pe3yabTaToB
(opmupoBanus
Pa3nes 1. [leppoHayanbHble XUMUYECKHE NOHATHUS
PackpeiBaTth cMBICIT [IpakTnyeckas
XHUMHUS — Ba)KHas .
OCHOBHBIX XMMHMUYECKUX = paboTa, yCTHBIN
o0macTh i
IIOHATUM: aTOM, ompoc,
€CTECTBO3HAHUS U bu6mmoreka [JOK .
11 . 6 2 MOJIEKYJIa, XMMUUYECKUH =~ TECTUPOBAHUE
MPaKTUYECKOU https://m.edso0o.ru/7f41837c
3JIEMEHT, IPOCTOE
NEeATEIbHOCTH
BEILIECTBO, CIIOKHOE
YeJloBeKa
BEIIECTBO, CMECh
YMeTh UCnob30BaTh YcrHblii onpoc,
XUMHYECK TEPMHUHOJIOTHYEC
BemecrtBa n yio pv
bubnuorexa [JOK CUMBOJIMKY JUIS KW IUKTaHT,
1.2 XUMUYECKUE 19 1
https://m.edsoo.ru/7f41837c = coctaBiieHust GOPMYIT TECTUPOBAHUE
eaKuuu g
P BEILECTB U YPABHECHUN
XUMHUYECKHUX PEAKIIM;
Hroro mo pazneny 25
Pa3nes 2. BakHeiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BeleCTB
Knaccudunuposars TepmuHoIIOrMUEC

Bos . ITorsarue o
VX Bu6nuotexa LIOK

2.1 rasax. Kuczopon, https://m.edsoo.ru/7f41837¢

OKCcHUIbI

XUMUYECKHUE PJIEMEHTHI,
HEOpraHUyYecKue
BEILIECTBA, XUMUYECKHE
peakiuu (1Mo Yuciy u

KWW JUKTaHT,
YCTHBIN OMPOC,
TECTUPOBAHUE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COCTaBY y4aCTBYIOIIUX
B PEaKIUU BEIIECTB, 1O
TerIoBoMy dhdexTy)

2.2

2.3

Bogaopon. Ilonsatue o
KHCJIOTaX U COJISIX

Bopna. PactBopsl.
[ToustHe 00
OCHOBAHMIX

12

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

Knaccudunuposarsb
XUMHNYCCKUC DJICMCHTHI,
HEOPraHU4ecKue
BEILIECTBA, XUMUYECKHUE
peakuuu (10 YUCITy U
COCTaBY y4acCTBYIOLIHX
B pPEaKINU BEUIECTB, MO
TETIOBOMY (P PEKTY)

Knaccudunuponatsb
XUMHYECKHE IEMEHTHI,
HEOpPraHUYECKHE
BEIIECTBA, XUMUUECKHE
peakiuu (1Mo Yucity u
COCTaBY y4acTBYIOILIUX
B PEaKIUH BEIIECTB, 0
TeIoBoMY 3P deKTy),
IIPOTrHO3UPOBATh
CBOICTBA BEILECTB B
3aBUCHUMOCTH OT UX
KaueCTBEHHOTO
COCTaBa, BO3MOKHOCTH
MIPOTEKAHUS
XUMHYECKHX
IIpEBpAIICHUN B
Pa3IUYHBIX YCIOBUAX

Tepmunosornuec
KW TUKTAHT,
YCTHBIN OITpOC,
TECTUPOBAaHUE

TepmuHonoruuec
KWUM JUKTAHT,
YCTHBIN OIpOC,
TECTUPOBAHHUE,
npaKkTUYecKas
paborta



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[IpuMeHATH OCHOBHBIE TepmunosIornuec
orepaiuu KU TUKTaHT,
MBICITUTEIbHOMN YCTHBIH OIPOC,
NESTeIbHOCTH — aHAJIM3 ~ TECTHpPOBaHHUE,
U CUHTE3, CPaBHEHHUE, paKTHYecKas
00o001eHme, paborta
CHUCTEMaTHU3AIIHIO,
KJIacCU(UKALIUIO,
BBISIBJICHHE TTPUYUHHO-
OcCHOBHBIE KJIacChl CJICJICTBEHHBIX CBSI3CH —
bubmuoreka [JOK .
24 HEOPTraHUYECKHUX 14 1 JUISL U3YYEeHHS CBOMCTB
. https://m.edsoo.ru/7f41837c

COeTMHEHU I BEIIECTB U XMMHYECKHUX
peaKuuid,
€CTeCTBEHHOHAYYHbIE

METO/bI ITO3HAHMS —
HaOJII0ICHHE,
U3MEPEHHE,
MOJICIUPOBAHUE,
SKCHEPUMEHT
(peanbHBIN U
MBICIICHHBIHN

46
Hroro no pazneny

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB [I. U. MengeneeBa. CtpoeHune aroMoB. XUMHUYeCKast
cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE PeaAKIIHN

[Tepuoanueckuii PackpeiBats cMbICH Tectuposanue,

3aKOH U bubnmoreka [JOK [Tepuoanueckoro TEPMHHOJIOTUYEC
3.1 14 1 o

[Tepuonuueckas https://m.edsoo.ru/7f41837c = 3akona /[l. 1. KHWH TUKTAHT,

CUCTEMA Menaeneena: PEIICHUC



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3.2

XUMHYECKUX
anemenToB /. .
Menneneena.

Ctpoenue aToma

XuMuyeckas CBSI3b.
OKUCINTEIIHLHO-
BOCCTAaHOBHUTEJIbHEIE
peakiuu

12

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

JEMOHCTPUPOBATH MPaKTUYECKUX
NOHNMAaHUE 3amaq
MEePUOIUYECKOMN

3aBHCHMOCTH CBOICTB
XHMHYECKHUX IJICMEHTOB

OT UX ITOJIOXKCHUS B
[Tepuonnueckon

CHCTEME, 3aKOHOB

COXpaHEHHUs MacChl

BEIIICCTB, IIOCTOSHCTBA

cocTaBa, aTOMHO-
MOJIEKYJIIPHOTO

YUEHHs], 3aKOHa

ABoraapo

Breraucnars Tectuposanue,
OTHOCHUTEJIbHYIO TEPMUHOJIOTHYEC
MOJIEKYJISIPHYIO U KWUM JUKTAHT,
MOJISIPHYIO MacChl pelienue
BEILIECTB, MACCOBYIO MPaKTUYECKUX
JIOJIFO XMMHYECKOTO 3amad
aremMeHTa 1o gopmyie

COEMHEHMS, MACCOBYIO

JIOJIIO BEIIIECTBA B

pacTBope, MPOBOAUTH

pacy€ThI 10 YPABHEHUIO

XUMHUYECKON PEeaAKIUU;

® IPUMEHSTH OCHOBHBIC

onepanuu

MBICITUTEIBHOMN



https://m.edsoo.ru/7f41837c

JIEATEIIbHOCTH — aHaJIU3
WCUHTE3, CPAaBHCHHE,
0000111eHHE,
CHCTEMAaTH3alHIO,
KJIacCU(PHUKAIIHIO,
BBISIBJICHHE TPUYUHHO-
CIIEACTBEHHEIX CBSI3CH —
JUISL U3YYEHUS] CBOMCTB
BEIIECTB U XUMHYECKHX
peakuui,
€CTECTBEHHOHAYYHbIC
METObI ITO3HAHMS —
HaOJIIOIeHNE,
H3MepeHue,
MOJICTTUPOBAHUE,
IKCIIEPUMEHT
(peanbHbIN U
MBICJIEHHBIN)

Hroro no pazneny

26

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOT'PAMME

102




9 KJIACC

KoJunyecTBO 4acoB CHECOK HTOTOBBIX Cnoco0
DJIeKTPOHHBbIE
HanmeHoBaHue IUIAHUPYEMBIX OIlEHKH
Ne Kontpo IpakTn (uudpossbie)
pa3aesioB U TeM pe3yJabTaToB ¢ HTOTOBBIX
n/m Bcero  JbHBIE qecKHe o0pa3oBaTeJbHbIE
NMPorpamMmbl yKa3aHHeM ITAaNoB UX IJIAHUPYeEMbI
padoThbI padoThbI pecypcbl
(opmupoBanus X
pe3yabTaToB
Pa3znen 1. BenrecTBO M XUMH4YecCKasi peakiust
PacKpbIBaTh CMBICI TepmuHoIOrNY
OCHOBHBIX XMMHUYECKUX CCKHH
MOHATHHN: XUMUYECKUHU JUKTaHT,
JJIEMEHT, aTOM, MOJIEKYJIa, YCTHBIH OIpoc,
WOH, KATHOH, aHWOH, TECTUPOBAHUE
IPOCTOE BEUIECTBO,
CJI0’KHO€ BEIIECTBO,
BAJICHTHOCTD,
3JIEKTPOOTPHUIIATEIHHOCTD,
[ToBTOpenue n CTETICHb OKHUCIICHHS,
. but6mmoreka [{OK
11 yriyoJieHue 3HaHUH o 8 1 XMMHYECKasl peaKIIHs,

BCIICCTBC

https://m.edsoo.ru/7f41a636

XUMHYECKas CBA3b,
TeroBoi 3¢ dexr

pcaKknuu, MOJIb, MOJ'I)IpHBIfI

00BEM, pacTBop,
JJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBHI,
ANIEKTPOTUTUYCCKAST
JIMCCOITUAIINS, PEAKIIUH
HOHHOI'0 OOMEHa,
KaTaJn3aTop, XUMUYECKOe



https://m.edsoo.ru/7f41a636

paBHOBecHe, 00paTUMBIE U
HeoOpaTHMBble peaklu,
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIbHbBIE
peaKuuu, OKUCIUTENb,
BOCCTaHOBHUTEb,
OKHCJIEHUE U
BOCCTAHOBJIEHHE,
aJJIOTPOIHS,
amM{(OTEpHOCTH,
XUMHYECKas CBSA3b
(xoBaJIeHTHAas!, HOHHAS,
MeTaJUTHIecKas),
KpUCTAJUITMYECKas
peLIETKa, KOppo3us
METaJJIOB, CIIJIaBBl,
CKOpPOCTh XUMHUYECKOU
peakuuu, npeaesbHO
JOITYCTHMAasI
koHueHtpauus [TJIK
BELIECTBA

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKUX
peaKkuuit

14

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

® COCTaBJISITh YPAaBHEHHUS
ANEKTPOIIUTUYECKON
JUCCOLUAIUU KUCIIOT,
IIeI0YeH M COJICH, ITOTHEIC
U COKpAILIEHHBIE
YpaBHEHUS PeaKkIun
HOHHOI'0 OOMEHa,
YpaBHEHUS PEaKLIMii,

TepMunosorny
€CKUM
JUKTaHT,
YCTHBIH OITpOC,
TECTUPOBAHUE
[IpakTrueckue
paboTsl



https://m.edsoo.ru/7f41a636

1.3

DIIEKTPOIUTHYECKAS
JUCCOLUAIINS.
XHUMHUYECKUE PEAKIINHN B
pacTBopax

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

MOATBEPKIAIOIIHNX
CyILIECTBOBAHUE
TEHETUYECKOM CBS3HU
MEXy BellleCTBaMU
Pa3JIMYHBIX KJIACCOB;

® PACKpPBIBATH CYLIHOCTh
OKHCITUTEIILHOBOCCTAHOBU
TEJIbHBIX PeaKLUn
MIOCPEICTBOM COCTaBIICHUS
ANEKTPOHHOTO OasaHca
3TUX PEeaKIuii;

® [IPOrHO3UPOBATh
CBOICTBA BEILIECTB B
3aBUCUMOCTH OT UX
CTPOEHHUSI, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKHUX
IIpEBpalICHUN B
Pa3IUYHBIX YCIOBUSIX;
MIPOBOJIUTH PEAKIIMH,
MOATBEPKIAI0IIIHE
KaueCTBEHHBIN COCTaB
Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM
MyTEM XJIOpU]I-, OPOMU/I-,
noaua- , KapoOoHart-,
dbocdar-, crmmkar-,
cynb(aT-, THAPOKCHI-
HOHBI, KATUOHBI aMMOHUS
Y MOHBI U3yYEHHBIX

TepmunoIOrny
€CKUM
JUKTaHT,
YCTHBIH OITpOC,
TECTUPOBAHUE



https://m.edsoo.ru/7f41a636

METaJIOB,
MIPUCYTCTBYIOIIKE B
BOJIHBIX pacTBOpax
HEOPraHUYECKUX BEIIECTB;

Utoro mo pazneny 34

Pa3pen 2. HemeTa/uIbI M HX COeTUHEHU S
® 1CII0JIb30BATh TepMuHOIOTHY
XUMHYECKYIO CUMBOIIUKY eCKUi
JUISL cOCTaBlieHUsl (hOpMYyIT JTUKTaHT,
BEIIECTB U YpaBHEHUH YCTHBIH OIpoc,
XUMHMYECKHUX PEAKLIMM; TECTHPOBAHUE
® OIIPENENATE [IpakTnueckas
BAJICHTHOCTH U CTEIIEHb pabora
OKHUCJICHUS XUMHUYECKUX
9JIEMEHTOB B COEMHEHHIX
Pa3IUYHOTO COCTaBa,

Ob1ast XapaKTepUCTHKA MIPUHAJJIC)KHOCTh BEIECTB
bubnmnoreka [JOK .
2.1 XUMUYECKHX AJIEMEHTOB 6 K OIpeAeIEHHOMY KJIaccy

VIIA-rpynnst. ['anorenst

https://m.edsoo.ru/7f41a636

COEIMHEHHUH 110
(dbopmynam, Bu
XUMHYECKOH CBSI3U
(KoBaJIeHTHAas!, HOHHAS,
MeTaJJTn4ecKasi) B
HEOPTaHUYECKUX
COCTMHEHUSX, 3aps]] HOHA
110 XUMHUYECKOU GopMmyiie,
XapakTep cpeiibl B BOJHBIX
pacTBopax
HEOpPraHUYeCKuX



https://m.edsoo.ru/7f41a636

COCIUHCHUH, THII
KPUCTAJUTMYECKOU
PEIETKH KOHKPETHOTO
BEIIIECTBA;

XapaKTepU30BaTh TepMuHoIOTHY
(omuceIBaTh) o0ITHE U eCKHA
crenudpuIecKue JTUKTaHT,
XUMHYECKHE CBOMCTBA YCTHBIH OIpoc,
OO01mas xapakTepuCcTHKa
MIPOCTHIX U CIIOKHBIX TECTUPOBAHUE
59 XUMHUYECKHX AJICMEHTOB 6 bubnuoreka [JOK
. . BEIIECTB, MOATBEPK1ast
VIA-rpymnmel. Cepa u e€ https://m.edsoo.ru/7f41a636 ’ P
OIMCAHUE TTPUMEpPaMH
COCITUHEHUS
MOJICKYJISIPHBIX U MOHHBIX
yYpaBHEHUH
COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii
XapaKTepU30BaTh TepMuHOIOTHY
(ommchIBaTH) OOIIME U €CKUH
cnenuduaeckue JTUKTAHT,
OO61as xapakTepuCcTHKa XUMHYECKHE CBOMCTBA YCTHBIH OIpoc,
XUMHYECKHX DJIEMEHTOB MIPOCTHIX U CIOKHBIX TECTUPOBaHUE
2.3 VA-rpynmsl. A30T 10 bubmmorexa [TOK BEIIECTB, MOATBEPKIAS
' PYIHIEL. ’ https://m.edsoo.ru/7f41a636 ’ P
docdop u ux OIHMCaHUEe TPUMEpPaMH
COETMHEHUS MOJIEKYJISIPHBIX U MOHHBIX
ypaBHEHUH
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIUN
OO01mas xapakTepuCTHKa XapaKTepUu30BaTh TepMuHonorny
bu6mmoreka [JOK o
24 XUMUYECKHUX AJIEMEHTOB 11 (omuckIBaTh) 00ITHE U €CKUi
https://m.edsoo.ru/7f41a636
IVA-rpynmsl. Yriepoa u cnenuduaeckue JTUKTAHT,



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KPEMHHUI, UX

XUMHUYECKHE CBOMCTBA

YCTHBIH OITpOC,

coeauHenus. bop MPOCTHIX U CIIOKHBIX TECTUPOBaHUE,

BEILIECTB, TOATBEPAKIas MpaKTUYECKast
ONMCaHUE TpUMEpaMu paborta
MOJIEKYJIIPHBIX U MOHHBIX
ypaBHEHUH
COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIUn

Htoro no pazneny 33

Pa3nen 3. MeTajlibl 4 MX COeAMHEHUS
® XapaKTepUu30BaTh TepMunosoruy
(omuchIBaTH) OOMIIHE U €CKUid
cnenuduaeckue JUKTAHT,

3.1

OO01ue cBONMCTBA
METAJUIOB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

XUMHYECKHE CBOMCTBA
MPOCTBIX U CIOXKHBIX
BEILIECTB, OATBEPKIAS
onKcaHue NpUMepaMu
MOJIEKYJISIPHBIX 1 HOHHBIX
ypaBHEHUH
COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIU;

® COCTaBJISITh YPABHEHUS
AJIEKTPOJIUTHUYECKOMN
JIMCCOIMAIIMHN KHUCIIOT,

IIeI04YeH M COJICH, ITOTHEIC

U COKpAILEHHBIE
ypaBHEHUS peaKIuid
HOHHOI'0 OOMEHa,
YpaBHEHUS PEAKIUH,

YCTHBIH OIpOC,
TECTUPOBAHUE

[IpakTnueckue
paboTsl



https://m.edsoo.ru/7f41a636

MOATBEPKIAIOIIHNX
CyIIIECTBOBAHHUE
T€HETHYECKON CBSI3

3.2

Bakneiinme MeTauibl 1
UX COeMUHEHUSI

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

® XapaKTepUu3oBaTh
(ommchIBaTH) OOIIHE U
cnenuduaeckue
XHMUYECKHE CBOMCTBA
MPOCTHIX U CIOKHBIX
BEIIECTB, MTOATBEPKIas
OmHCaHue IpUMepaMu
MOJICKYJISIPHBIX ¥ HOHHBIX
yYpaBHEHUH
COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUM;

® COCTaBJISITh YPAaBHEHUSI
3JIEKTPOJIUTHYECKON
JIMCCOILMAITAN KUCTIOT,
IIEeI0YeH M COJICH, IOIHEIE
U COKpalICHHBIE
YpaBHEHUS peakuui
HOHHOT0 OOMEHA,
YpaBHEHUS PEaKIIMid,
TTOATBEPIKIAFOTIINX
CyIIIECTBOBAHHUE
TeHETUYECKON CBS3U
MEXy BEIIeCTBaMHU
Pa3JIMYHBIX KJIACCOB;

TepMunoIOrny
€CKHM
JUKTaHT,
YCTHBIH OIpoc,
TECTUPOBAaHUE

Hroro no pazngeny

20



https://m.edsoo.ru/7f41a636

Paznen 4. Xumus u okpyxamomas cpeaa

BemecTBa 1 MaTepHaisl
B KA3HU YEJIOBEKA.

41 . 5
OCHOBBI DKOJIOTHUECKOH

rPpaMOTHOCTH

Uroro no pazneny 5

Pa3pen 5. O0001menue 3HAHMIT

IToBTOpeHue n
51 000011IeH1Ee 3HAHWHI 5
' OCHOBHBIX Pa3/IeJioB

KypcoB 8—9 kiaccoB

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

® cOOJIIO1aTh TIPaBHIIA
MOJIb30BAaHUS] XUMUYECKOU
MOCYA0H U J1abopaTOPHBIM
00opy/noBaHUEM, a TAKKE
npaBuia oOpaleHus ¢
BEIIECTBAMH B
COOTBETCTBUH C
WHCTPYKIUSMH TI0
BBITIOJIHCHUIO
1a00paTOPHBIX
XUMHUYECKHUX OMBITOB IO
MOJIYYEHHUIO U COOUPaHUIO
ra3000pa3HbIX BEIIECTB
(aMMHaKa v yraeKuciaoro
rasza)

® XapaKTepU30BaTh
(omuckIBaTh) 00ITHE U
cnenuduaeckue
XUMHYECKHE CBOMCTBA
MTPOCTBIX M CIIOKHBIX
BEIIECTB, MOATBEPKIAs
OTMCaHue IPUMEpPaMU
MOJIEKYJISIPHBIX U MOHHBIX
yYpaBHEHUH
COOTBETCTBYIOIIUX

Tepmunosorny
ec KU
JTUKTaHT,
YCTHBIH OITpOC,
TECTUPOBAHUE

TepmunoIOrny
€CKUM
JUKTaHT,
YCTHBIH OITpOC,
TECTUPOBAHUE



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKUX PEAKIIUN;

® COCTaBJIATh YPABHEHUS
3JIEKTPOJIUTUYECKON
JHCCOIUAIIUM KUCIIOT,
IIeI04YeH U COJICH, ITOTHEIC
U COKpallEHHbIE
YPaBHEHUS PEaKIUn
HOHHOI'0 OOMeHa,
YpaBHEHUS PEaKIIHid,
MOJITBEPKIAFOIITUX
CyILIECTBOBAHUE
TCHETHYCCKOM CBA3U
MEXK/y BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

Hroro no pasneny 5
PesepBHoe Bpems )
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMuUHU B KU3HU 1 bu6mmoreka [IOK
YeJI0BeKa https://m.edsoo.ru/ff0d210c
2 Ou3nyecKkue U XUMHUYECKHE SIBICHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d210c
[ToHsITHE O TEOPETUYECKUX METO/IAX
3 MO3HAHUS B €CTECTBEHHBIX HayKax 1 bubmmorexa [JOK
. yKax. https://m.edsoo.ru/ff0d227e
HcTounuku Xxumuueckoit nHGpopMaIiu
ITpakTuyeckas padora Ne 1 o teme
4 "ITpaBusna paboTel B 1a00paToOpuu U 1 1 bubnnorexka [JOK
npuémbl 00palieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem"
Yucrele BemecTBa 1 cMecu. CriocoObl bu6mmoreka [IOK
) . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 o Teme
6 "PazneneHue cMecel (Ha mpumepe 1 1 bubmorexa HOK
! . p” P https://m.edsoo.ru/ff0d28c8
OYHCTKHU TIOBAPEHHOW COJIN)
bubmuorexa [JOK
7 A 1
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
8 X 1
HIMITHCCIHE SJCMEHTRL https://m.edsoo.ru/ff0d2be8
9 [IpocThie U CIOXKHBIE BEIIECTRA. 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

BemectBa MOIEKyIIpHOTO U
HEMOJIEKYJISIPHOI'O CTPOEHUS

https://m.edsoo.ru/ff0d2a6¢c

Xumuueckasi popmyna. BaieHTHOCTD

bu6mmoreka [IOK
10 aTOMOB XMMHYECKHUX DJIEMCHTOB.
https://m.edsoo.ru/ff0d2eae
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB
1 Onpenenenre BaJ€HTHOCTH aTOMOB 110 bu6mmoreka [IOK
dbopMynaM OMHAPHBIX COCTMHEHHIA https://m.edsoo.ru/ff0d2eae
OTtHOCuTENbHAs aTOMHAs Macca. bubnuorexa [JOK
12
OTtHOocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
Berauciennss OTHOCUTEITLHOU
MOJIEKYJIIPHOM MaccChl BEIIECTB, bubnnorexa [HOK
13 .
MOJISIPHOM MACChl, MACChI BEIECTB U https://m.edsoo.ru/ff0d323c
KOJIMYECTBA BEIIECTBA
14 MaccoBast 1011 XHMHAYECKOT0O bu6mmoreka [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c
Beruucnenus maccoBoil 1011
15 XMUMHYECKOI'0 3JIEMEHTA 10 (popMmyIie bubmmorexa LIOK
pMy https://m.edsoo.ru/ff0d350c
COEIMHEHUS
bu6mmoreka [IOK
16 KonuuectBo BemectBa. Moib
- https://m.edsoo.ru/ff0d5230
17 XuMUYEeCKre SBICHUS. XUMUUYECKast bu6mmorexa [IOK
peakuus U e€ NpU3HaKU https://m.edsoo.ru/ff0d37fa
18 3aKOH COXpaHEHHS MacChl BEIIECTB bubmorexa HOK
P B https://m.edsoo.ru/ff0d3b88
ATOMHO-MOJIEKYJISIpHAs] TEOPHSL.
19 Kuznb u nestenpHocTh M. B bubmorexa HOK
A Y https://m.edsoo.ru/ff0d40c4
JlomoHoCcOBa
20 XUMHYECKUE YPAaBHCHHSI bubmuorexa [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d40c4

https://m.edsoo.ru/ff0d3b88
bubmuoreka [JOK

21 T e e 7
HHTBT XHMHHCCIIX peariutn https://m.edsoo.ru/ff0d3f34
Pacuérel mo XuMUYeCKUM ypaBHEHUSM
22 KOJIMYECTBA U MacChl HCXOIHBIX bubnnorexa LIOK
a https://m.edsoo.ru/ff0d5708
BEILIECTB WJIU TIPOIYKTOB PEAKIIUU
Beruncnenus mo ypaBHEHUSM
XUMHYECKON peaKIny: KOJTHIECTBA
23 BELIECTBA, MACChI II0 U3BECTHOM bubnmorexa LHOK
m ’ y https://m.edsoo.ru/ff0d5708
KOJIMYECTBY BEIIECTBA, Macce
peareHToB WU MPOAYKTOB PEeaKIINU
24 O06o01IeHre U cHCTeMaTH3aIs bubmmoreka [JOK
3HAHUH https://m.edsoo.ru/ff0d40c4
o5 KonTponbnas padora Ne 1 o teme bubnuorexa [IOK
"BemecTBa n xXumMu4eckue peakiuu" https://m.edsoo.ru/ff0d4290
26 Bo3nyx — cmecs ra3os. Ilonstue o bubnnorexka [JOK
razax. https://m.edsoo.ru/ff0d448e
97 3akoH ABoraapo. MomsipHbIil 00bEM bubnuoteka [JOK
razoB https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KOJIUUECTBA
28 BEILECTBA ra3a [0 U3BECTHOMY €r0 bubnnorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA, 00BEMY
bubmuorexa [JOK
29 OTHOCHTENBHAA [UIOTHOCTL Ta30B https://m.edso0.ru/ff0d55a0
30 Brruncnenus 006EMOB ra3oB IO bub6morexa IIOK
yPABHEHMIO XHMHUECKOH PeaKiu https://m.edsoo.ru/ff0d55a0
31 Kucnopon — snemeHT u mpocToe bubmuorexa [JOK



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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BenecTBo. O30H — ajuIOTpOIHAs
Mo (UKL KHCIOpOoaa

https://m.edsoo.ru/ff0d448e

bubmuoreka [JOK
82| Oxcnmel https://m.edsoo.ru/ff0d664e
CriocoOsI MOTydeHHUsT KHCIIOpOia B bubnnoreka [HOK
33
nabopaTopuu ¥ MPOMBINIIICHHOCTH https://m.edsoo.ru/ff0d664e
[IpakTuueckas padora Ne 3 mo Teme
34 "IlonydyeHnue u cobupanue KUCIopoa, bubmorexa LHOK
. n https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTB
35 KpyroBoport kucnopona B mpupoe bubmorexa HOK
https://m.edsoo.ru/ff0d448e
TennoBoi 3 PeKT XUMUIESCKOM
36 peaKkuu, TePMOXUMUYECKHE bubnnoreka [JOK
YPaBHEHUs, 9K30- U SHJOTEPMUYECKHE https://m.edsoo.ru/ff0d4790
peakiuu
Tonmso. Mcnions3oBaHue yrist U
37 ME€TaHa B KaueCTBE TOILIMBA. bubmmorexa [JOK
https://m.edsoo.ru/ff0d4c4a
3arpsi3HEHue BO3yXa.
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKON PEAKIUU: KOJTUYECTBA
38 BEIlleCTBa, 00bEMA, MACChI 110 bu6mmoreka [IOK
HU3BECTHOMY KOJIMYECTBY BEILIECTBA, https://m.edsoo.ru/ff0d55a0
00BEMY, Macce peareHToB WIIn
MIPOJIYKTOB PEAKIINH
39 Kontponsnas padora Ne 2 o Teme bubnnoreka [JOK
"Bo3ayx. Kucnopoa. Oxcuasr" https://m.edsoo.ru/ff0d6342
40 Bonopoa — snemeHT u npocroe bubmuorexa [JOK

BEIIECTBO

https://m.edsoo.ru/ff0d4dd0
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41 CriocoOsI MmosTydeHus BOAOPOia B bubnmoreka [JOK
J1a00paTOPHUH U IMPOMBIIIJICHHOCTH https://m.edsoo.ru/ff0d4ddo
[TpakTuyeckas padora Ne 4 o Teme

42 "[Tonydenue u coOupanue BOJA0poaa bubmmorexa LIOK

i OPATIIE BOAOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTB

43 [lonstue o kucnorax u cojsax. Cocras bubmuorexa [JOK
KHUCJIOT U COJIer https://m.edsoo.ru/ffOdfee2
Brruncnenus 006EMOB ra3oB Mo bubnuorexa [JOK

44 .

YPaBHEHUIO XUMUYECKOU peakluu https://m.edsoo.ru/ff0d55a0
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKON PEAKIIUU: KOJTUYECTBA

45 BellleCcTBa, 00bEMa, MacChl 110 bu6mmoreka [IOK
M3BECTHOMY KOJIMYECTBY BELIECTBA, https://m.edsoo.ru/ff0d55a0
00BEMY, Macce peareHToB WIn
MPOJYKTOB PEAKIIUU

46 dusnueckue cBolicTBa Boabl. Bona B bu6mmoreka [IOK
pupoe https://m.edso0.ru/ff0d5b40

47 AHanus ¥ CUHTE3 — METO/Ibl U3yUEHUS bubnuoreka [IOK
COCTaBa BOJBI https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK

48 X i

HIMHHCCIHE CBOHCTE BOAB! https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK

49 C i

0CTaB OCHOBATHH https://m.edsoo.ru/ff0d59e2
PacTBopbl. PacTBOpHMOCTH BEIIECTB B Brbmorexa LIOK
50 B0 https://m.edso0.ru/ff0d5b40
e
Hacriennbplie 1 HeHACHIIIICHHEBIE, bubmuoreka [JOK
o1 KOHIICHTPUPOBAHHBIE U pa30aBIeHHbIC https://m.edsoo.ru/ff0d5b40

pacTBOpbI
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CriocoObI BBIpaKEeHUsI KOHIICHTPAITIH
pacTBOPOB: MaccoBas JOJIs

bubmuorexa [JOK

52 pacTBOPEHHOTO BEILIECTBA, MOJISIPHAs https://m.edsoo.ru/ff0d5b40
KOHLEHTpaLUs
[IpakTuyeckas padora Ne 5 o Teme
"[IpuroroBnenue pacTBOPOB ¢
onpeaeIEHHON MacCOBOM JT0IeH

53 pacTBOPEHHOTO bubnuorexa [JOK
BemiecTBa.[[puroroBieHue pacTBOpoB https://m.edsoo.ru/ff0d5eba
C OmnpeAeIEHHON MOJISIPHOM
KOHIEHTPAlHUEN paCTBOPEHHOTO
BeuiecTa"

Ponb pacTBOpOB B IPUPOAE U KUIHU
54 LIeJ'IOBI;I(a. K[l)ijOBOIf)OTpB(I)[L[H B bubmmorexa LOK
https://m.edsoo.ru/ff0d5b40
pupoJie
Brrunciienus ¢ uCnob30BaHUEM
55 TOHATHSI «MOJISIPHASI KOHLIEHTPALIUS bubmmorexa [OK
. https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

56 OGOOIIEHNE U CHCTEMATU3AIIHS httpf?/?nﬂfdzzeoﬁj /E‘If(gcﬁmz
3HaHUI /. .
Kontponbnas padota Ne 3 mo teme bubnuorexa [JOK

57 "Bomopona. Boxa. PactBopsr. https://m.edsoo.ru/ff0d6342
OcHoBanus"

58 Oxcupsl: cocTaB, KiacCupUKaIus, bubnmoreka [JOK
TpUBUAIbHBIEC HA3BAHUS https://m.edsoo.ru/ff0d664e

59 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnnoreka [JOK
OKCHJIOB https://m.edsoo.ru/ff0d664e

60 [TonsiTue o rugpokcuIax — bubnnoreka [HOK
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OCHOBAHUSAX U KUCJIOPOACOAEPKAILUX
KHCIIO0Tax

https://m.edsoo.ru/ff0d664e

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

61
KHCIIOT https://m.edsoo.ru/ffOdfee2
bu6mmoreka [IOK
62 I1
OIYHICHHE KHCTOT https://m.edsoo.ru/ffOdfee2
bubmuorexa [JOK
63 K I
JACCHOUKAINA OCHOBAN NI https://m.edsoo.ru/ff0d67ca
64 [I[émoun, MX CBOMCTBA U CIIOCOOLI but6mmoreka [IOK
TIOJTY9CHUS https://m.edsoo.ru/ff0d67ca
65 HepacTBOprMBbIE OCHOBAaHHS, HX butmorexa [HOK
CBOMCTBA U CTIOCOGHI MTOMyYHeHHUsT https://m.edsoo.ru/ff0d67ca
ITonsatue 06 ampoTepHbIX bubnuoreka [IOK
66 TUAPOKCUIAX: XUMUYECKHE CBOMCTBA U https://m.edsoo.ru/ff0d67ca
nonay4deHue. [ IJpumMmeHenne BaxxHEN X
OCHOBaHUI
67 Comu: cocTaB, KitacCHu(DUKAIHS, Bubmmorexa [IOK
TPUBHATLHEIC HA3BAHMS https://m.edso0.ru/00ad9474
68 ®du3nyueckre U XUMUYECKHE CBOMCTBA bubmmorexa [IOK
coeii. [Tomyuennue comneit https://m.edsoo.ru/00ad9474
69 I'eneTnveckas CBsSI3b MEXKIy KiIacCaMu bubmuorexa [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
ITpakTuyeckas pabora Ne 6. Pemenue
70 9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME bubnuoreka [IOK

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COCTUHEHUN )

https://m.edsoo.ru/00ad9b7c
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Konrtponsnas padora Ne 4 o teme

71 "OCHOBHBIE KJIACChI HCOPTaHUYECKUX bubmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCAMHCHHI
[TepBbie MOMBITKY KIACCHPUKAITUN
72 XUMHUYCCKUX 3JIeMEeHTOB. [IoHsATHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IpyMmax CXOIHBIX 3JIEMEHTOB
73 DNeMEeHTHI, KOTOpbIE 00pa3yloT bubnnoreka [JOK
amM(pOTEepHBIC OKCUIBI U TUIPOKCHTBI https://m.edsoo.ru/00ada52c
[lepuoanueckuit 3akoH. OTKpbITHE bubnuorexa [JOK
74
[Tepuonuueckoro 3akoHa https://m.edsoo.ru/00ada52c
Koporkonepuoanas u
75 JUTMHHOTICpUOIHAST (hOPMBI bubnuorexa [JOK
[Tepuoauueckoit CUCTEMbI XUMHUYECKHUX https://m.edsoo.ru/00ada52c
anemenToB .M. Menneneepa
bu6mmoreka [IOK
76 [Tepno
PHOBL M TPYITBL https://m.edsoo.ru/00ada52c
77 OCHOBHBIE CBEICHUSI O CTPOCHUH bubnuotexa [JOK
aTOMOB https://m.edsoo.ru/00ada342
CocTtaB aToMHBIX siiep. M30TombI kak
78 a3HOBHJHOCTH aTOMOB XHMHYECKOTO bubmotexa [JOK
P g https://m.edsoo.ru/00ada6bc
3JIEMEHTa
bubmuorexa [JOK
79 ONeKTPOHBL. DNEKTPOHHAS OPOHTAND https://m.edsoo.ru/00adasbc
80 DHepreTUYecKUe YPOBHHU U MOLYPOBHH Brbmotexa LIOK
atoma; s-, p-, d-opbuTamm https://m.edsoo.ru/00ada6bc
81 DIEeKTPOHHBIE KOHPUIYPALUH 1 brbmorexa IOK

3JIEKTPOHHO-TpaduuecKue GopMyIibl

https://m.edsoo.ru/00ada6bc
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aTOMOB

CtpoeHue 31eKTpOHHBIX 000J10YeK
aTOMOB NepBbIX 20 XMMHUUECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

82 aneMeHToB llepuonnueckoil cucteMsl
J.N. MenneneeBa
3aKOHOMEPHOCTH U3MEHEHHUSI painyca bubmuoreka [JOK

83 aTOMOB XMMHYECKHUX 3JICMCHTOB, https://m.edsoo.ru/00ada824
METAIINYECKUX U HEMETAJUIMYECKUX
CBOICTB I10 TpyIIIIaM U epuoiaM
XapakTepucTuKa XUMHUYECKOTO bubnnoreka [JOK

84 3JIEMEHTA MO €ro MOJO0KEHUIO B https://m.edsoo.ru/00ada824
[Tepuonuueckoit cucreme .M.
Menpeneena
3nauenue [lepuonnueckoro 3akoHa u

85 Ileproanyeckoi CUCTEMbBI XUMUYECKUX bubnuoreka [IOK
JJIEMEHTOB JJIs Pa3BUTHS HAYKU U https://m.edsoo.ru/00ada96e
MIPAKTUKU
PesepBHelit ypok. O60011IeHNE 1

86 cucTeMaTu3anus bubnuoteka [JOK
3HaHuil/Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/00adb33c
pabora
Kontponbras pabora Ne 4 mo Teme:

87 «Ctpoenue aroma». XUMHYECKas bubnnorexka [JOK
CBA3bY» https://m.eds00.ru/00adb486
Bcepoccuiickas npoBepouHas paboTta
DIIEKTPOOTPHULIATENBHOCTh

88 XUMHAYECKHX 3JICMEHTOB bubmmorexa [OK

https://m.edsoo.ru/00adaab8
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bubmuorexa [JOK

89 K e
OBATICHIHAN NOJBAPHA CBASE https://m.edsoo.ru/00adaab8
90 KoBaneHnTHas HemoasipHas CBSI3b bubmorexa [JOK
P https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
91 41
OHHL CBAD https://m.edsoo.ru/00adac34
92 DIEKTPOHHBIE U CTPYKTYpPHbIE bubnnoreka [JOK
(GbopMyIIbI BEIIECTB https://m.edsoo.ru/00adac34
Kpucrammmaeckue u amopdabie
93 BelIecTBa. THUITbI KPUCTATUINYCCKUX bubmorexa [JOK
HECTBA. P https://m.edso0.ru/00adac34
PEMETOK M X XapaKTEPUCTHKU
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB,
9 3aBUCHUMOCTb CBOMCTB BEIIECTB OT bubmorexa [JOK
https://m.edsoo.ru/00adac34
COCTaBa M CTPOEHUS
bu6mmoreka [IOK
95 CremneHb OKHCITe
TETEHD ORHCICHIT https://m.edsoo.ru/00adae28
96 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
97 XUMHYECKUE DIICMEHTHI — bu6mmoreka [JOK
OKHCIIUTENN U BOCCTAHOBUTEIIN https://m.edso0.ru/00adb076
CocraBneHue ypaBHEHUI
08 OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX bubnnoreka [JOK
peakuuil, METOJ JJIEKTPOHHOIO https://m.eds00.ru/00adb076
Oayranca
Beruncnenus mo ypaBHEHUAM
99 XUMUYECKOHN PEAKLUU: KOJIUYECTBA bubnnoreka [JOK

BEIlleCTBa, 00bEMA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA,

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2

00BEMY, Macce peareHTOB WIN
MPOJIyKTOB PEAKIIUH

100 O06001IeHNEe U CUCTEMATU3AIIHS 1 bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
101 KonTponbnas padora Ne 5 o reme 1 bubnmoreka [JOK
"Ctpoenue aroMa. XuMUYeCKasi CBS3b" https://m.edsoo.ru/ff0d61c6
. bubnuorexa [JOK
102 Peseparbiit ypox . https://m.edsogru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 102

[MTPOI'PAMME
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9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Jara nudpoBLIe
Ne n/m Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbi
CrpoeHue aToOMOB. bubnnoreka [JOK
1 ITocaenoBaTenbHOCTE 3aIIOIHEHUSA 1 https://m.edsoo.ru/00adb59e
ANEKTPOHHBIX OPOUTAICH AaTOMOB
MaJIbIX TIEPUOJIOB
OCco0EeHHOCTH 3a0THEHUS
2 DIIEKTPOHHBIX OPOUTAIEH aTOMOB 1 bubnnorexa [IOK
p p https://m.edsoo.ru/00adb6b6
OOJIBIITNX TTEPHUOIOB
3 CTelneHnp OKHUCIEHNS U BAJIEHTHOCTD 1 bubmmorexa [TOK
https://m.edsoo.ru/00adb6b6
4 Buabel xumMHudeckoii cBsI3u 1 bubmorexa [IOK
https://m.edsoo.ru/00adbac6
OOMeHHBIN 1 JOHOPHO-aKIENTOPHBIN
5 MeXaHU3M 00pa30BaHMsI KOBAJIEHTHON 1 bubnuoreka [IOK
CBA3U. MexXMOIIeKyIspHbIE https://m.edsoo.ru/00adbac6
B3aUMOJICUCTBUS
THUIBI KPUCTAIUIMYECKUX PEMIETOK,
6 0COOEHHOCTH CTPOEHUS 1 bubmmorexa [TOK
p . https://m.edsoo.ru/00adbac6
KPUCTAJUTMYECKUX PEUIETOK
3aBHUCUMOCTE CBOMCTB BEMIECTBA OT
7 TUNA KPUCTAIUIMYECKOH PEIIETKU U 1 bubmmorexa [TOK
P . P https://m.edsoo.ru/00adbac6
BUIa XUMHUYECKOH CBA3U
bu6mmoreka [IOK
8 Konrponsnasg padora Ne 1 1o reme 1 1
p p https://m.edsoo.ru/7f41a636
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«[ToBTOpEeHue u yriydaeHne 3HaHUHA
OCHOBHBIX Pa3JIeNoB Kypca 8 Kiiacca

Krnaccudukanus XuMHIecKux

bu6mmoreka [IOK

o peaKuuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
DHepreTuka XUMUYECKUX PEaKLU.
10 TennoBoii 3¢ ekt xumuueckoin bubmmorexa [JOK
https://m.edsoo.ru/00adbe9a
peakuuu
bubmuoreka [JOK
11 3akoH ['ecca u ero crencTBus https://m.edsoo.ru/00adbe9a
Brruncnenus no TepMOXUMUYECKOMY bubmmorexa [IOK
YPABHEHUIO PEAKIMU: TEIIOBOIO https://m.edsoo.ru/00adbe9a
12 3¢ dexTa XUMUIECKOHN peaKIuu 1o
KOJIMYECTBY BEILLIECTBA, MACCE WIIH
00bEMY MTPOPEArMPOBABILETO UITH
00pa30BaBIIETOCs BEIIECTBA
13 [TonsATHE O CKOPOCTH XMMHYECKOU bubnnorexka [HOK
peakuuu. 3aKOH JAEHCTBYIOLINX Macc https://m.edsoo.ru/00adbe9a
14 DOHeprus aktuBaiuu. [lonstue o bubnunorexa [JOK
karanuze. epmenTsl. THrHOUTOPBHL. https://m.edsoo.ru/00adc28c
15 @DaxTOopHl, BAUSAIOLUINE HA CKOPOCTh bubmuorexa [IOK
XUMHYECKON peaKIuu https://m.edsoo.ru/00adc28c
16 [ToHsiITHE O XMMUYECKOM PaBHOBECHH, bubnuotexa [JOK
npuniun Jle [larense https://m.edsoo.ru/00adc28c
@akTOpPBI, BIUSIOIINE HA COCTOSTHUE
XUMHYECKOTO PABHOBECHS.
bu6mmorexa [IOK
17 [IporHo3upoBanue BO3MOXHOCTH

IMPOTCKAHUA XUMHUYCCKUX
npeBpaLueHm”I B pa3JIMYHBIX YCIIOBUAX

https://m.edsoo.ru/00adc28c
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OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

18 -
peaKm https://m.edsoo.ru/00adcade
19 BaskHble OKUCIIUTENU U bubnuorexa TIOK
BoccTaHoBUTENH. [lepMaHranaT Kanus https://m.edsoo.ru/00adcade
CBoiicTBa NPOCTHIX BEIIECTB — bubnmoreka [JOK
METAJNIOB ¥ HEMETAIJIOB, KHCJIOT B https://m.edsoo.ru/00adcade
20 CoJieii — B CBETE MPEICTaBICHHIA 00
OKHCIIMTEIHLHO-BOCCTAHOBUTEIbLHBIX
peakmusax
[IpaxTuueckas padora Ne 1. Pemenue
21 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnoreka [JOK
«OKHUCIIHTEILHO-BOCCTAHOBHUTCILHBIC https://m.edsoo.ru/00addbfa
peaKIum
KontponbHas padora Ne 2 o teme
22 «OCHOBHBIC 3aKOHOMEPHOCTH bubmorexa HOK
p . https://m.edsoo.ru/00addec0
MPOTEKAHUS XUMHYCCKHUX PEaAKIIHI»
PactBopenue kak Gpusnko-
23 XUMHYECKHUH IPOLECC. DIEKTPOIUTEI bubmorexa [IOK
p ' P https://m.edso00.ru/00adcd68
1 HEDJIEKTPOIUTHI
Teopus 21EKTPOIIUTUYECKON bubnnoreka [JOK
24
JIACCOIAAIUN https://m.edsoo.ru/00adcd68
HNonnoe npousBeaeHNE BOIBI. bubmuorexa [JOK
25 .
Bonopoansiit nokaszarens https://m.edsoo.ru/00adcd68
26 DNEKTpOoNUTHYECKAs TUCCOLUALIMS bubnmnoreka [JOK
KHCJIOT, OCHOBAHMI U COJIeH https://m.edsoo.ru/00adcd68
bu6mmoreka [IOK
27 Peakiuu nonHoro ooMeHa R

https://m.edsoo.ru/00add448
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CBOMCTBA KHCJIOT, OCHOBAHUH B

28 COJIEH B CBETE MPEICTABIECHUNA 00 bubmorexa HOK
p Hy https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUICCKOM TUCCOIIUAIITN
[Tpaktuyeckas padora Ne 2. Pemenue
29 AKCIEPUMEHTAIIbHBIX 337124 110 TEME buGnnorexa LIOK
https://m.edsoo.ru/00addbfa
«DQIEKTPOIUTHIECKAS TUCCOIHAIIHS)
bubmuoreka [JOK
30 ['upponus coneit https://m.eds00.ru/00add9d4
bubmuoreka [JOK
31 HNonHble ypaBHEHHS TUIPOITH3A COJICH https://m.edso0.ru/00add9d4
[IpakTuueckas pabora Ne 3. Pemenue
32 SKCIIEPUMEHTAIBHBIX 3aa4 [10 TEME bubmorexa [TOK
p N a https://m.edsoo.ru/00add9d4
«"'upponus conei»
KonTponbnas padora Ne 2 o teme
33 "DIEeKTPOTUTHICCKAS TUCCOIIAAITNS bubmmorexa LHOK
. https://m.edsoo.ru/00addec0
XUMUYEeCKHE peakllii B pacTBOPax
bu6mmorexa [IOK
34 OO1mast XapaKTepUCTHKA HEMETalIOB https://m.edsoo.ru/00addfe2
bubmuorexa [JOK
35 OOurast XapaKkTepUCTHKA IaJlOTeHOB https://m.edsoo.ru/00addfe2
36 XHUMHUYECKHE CBOMCTBA raJIor¢HOB. butmorexa [HOK
XuMHueCKHe CBOHCTBA XJTOpa https://m.edsoo.ru/00ade104
bubmuorexa [JOK
37 Xnoposonopoa. CossiHast KHCIOTA https://m.eds00.ru/00ade104
38 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK
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"IlosrydeHne COITHOM KUCIIOTHI,
HU3y4yeHue e€ CBOMCTB"

https://m.edsoo.ru/00ade348

[ToHsTHE O KUCIIOPOACOAEPKALIUX bubnunoreka [HOK
39
KHUCJIOTaX XJIOpa U UX COJISAX https://m.edsoo.ru/00ade104
40 OO61as xapakTepuCcTUKa 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
CrtpoeHue u CBOIMCTBA TPOCTOTO
41 BEILIECTBA CEPhI. AJIJIOTPOITHBIC bubmorexa LHOK
B ppL: p https://m.edsoo.ru/00ade64a
Moau(UKAIIH cepbl
42 CepoBogopo, cTpocHHE, (U3HUECKUC bubnnoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
43 Oxkcuabl cepsl. CepHucTas KUCIoTa u bubnunoreka [JOK
e€ comu. https://m.edsoo.ru/00adea28
CepHas KUCJIOTa U €€ COJIH.
44 [IpombllIEeHHOE TOTYyYEHUE CEPHOU bubnuorexa LIOK
P i P https://m.edsoo.ru/00adec8a
KHCIIOTHI
Haxosxnenue cepsl 1 €€ coeTMHEHU I
45 B IIpUpPOJIe. XMMHUYECKOE 3arpsi3HEHHE bubnnoreka [JOK
OKpY>Karollen cpesibl COETUHEHUSIMU https://m.edsoo.ru/00adec8a
cepbl
46 OO6mr1ast XxapakTeprucTHKa SJIEMEHTOB bubnmoreka [JOK
VA - rpyntbt https://m.edsoo.ru/00adeea6
47 A30T, pacrpocTpaHeHHE B IPUPOJIE, bubnuoreka [IOK
¢bu3nyeckre 1 XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adeea6
48 AMMHak, ero GpusndecKkue u bu6mmorexa [IOK
xuMuyeckue cBorictea Cojii aMMOHUSA https://m.edsoo.ru/00adf004
49 [IpakTuueckas padbora Ne 5 o Teme bubnmoreka [JOK

"I[lonyyenne amMmmuaka, M3y4eHue ero

https://m.edso0.ru/00adf180
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CBOICTB"

bu6mmoreka [IOK
LIV, v
>0 Oxenzgt asoma (1, 11, 111, 1V, V) https://m.eds00.ru/00adf306
51 A3oTucTas KucioTa. A30THas bubmuorexa [JOK
KHUCJIOTa https://m.edso0.ru/00adf306
[IpoMblieHHOE TTOTy4YeHUE a30THOU
KHCIOTHI. HUTpaThl U HUTPUTHL.
52 XUMUYECKOe 3arpsi3HeHUe bubmmorexa [JOK
. p https://m.edsoo.ru/00adf518
OKpYKaroIIen Cpe/ibl COSTMHCHUSIMU
azora
53 docdop, aTOTPOITHBIE bubnmnoreka [JOK
Moaudukaruu docdopa https://m.edsoo.ru/00adf68a
54 Oxcunst hocdopa (I, V) u bubnuorexa [JOK
dbocdopHas kucioTa https://m.edsoo.ru/00adf68a
[TonsATHE O MUHEPAIBHBIX
55 yaoOpeHusix. 3arpsi3HeHne bubnunorexa [JOK
MPUPOIAHBIX BOJOEMOB COCTMHEHUSIMU https://m.edsoo.ru/00adfc20
azota u docdopa
56 VYrnepona, ero aqioTpoNnHbIE bubnmnorexa [JOK
Moau(UKaAIUU U CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusndeckue u
57 XHMHYECKHUE CBOMCTBA. bubmuorexa [JOK
DKosornyeckue mpoodIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
[IpakTuyeckue pabotsl Ne 6 o Teme
58 "ITonyuenue okcuaa yraepoaa (I1V) u bubmmorexa [OK
i iu yl; pol https://m.edsoo.ru/00ae027e
W3Y4YCHHE €ro CBOWCTB
59 VYronpHasg KUCIIOTa U €€ COTN bu6mmoreka [IOK
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[TepBoHavabHBIE TOHATHUS 00

https://m.edsoo.ru/00ae006¢

60 OpraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTIIepo/ia
IIpupoanbie HICTOYHUKHU
61 yriezonopoleB U UX POJIb B OBITY U bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
MIPOMBIIIIJICHHOCTH
[TonsTHE O OMOJOTUYECKH BAXKHBIX
62 OpPTaHUYECKUX BEIIECTBAX — KHUPAX, bubmmorexa LOK
https://m.edsoo.ru/00ae054e
OeNkax M yrieBoaax
Kpemnuii, ero ¢puznueckue u
63 XUMHUYECKUE cBoicTBa. OKCcug bubmuorexa [JOK
kpemuus (1V), kpeMHUEBast KUCTIOTA, https://m.edsoo.ru/00ae080a
CUJTMKATHI
bu6mmoreka [JOK
64 bop. bopras kicrora https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne7. Pemenue
65 SKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubnunorexa [JOK
«BaxHeime HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHUS»
Kontponsnas padora Ne 3 o teme
66 «BaxHeinme HeMeTaJJTbl U UX bubmorexa HOK
https://m.edso0.ru/00ae0e18
COCJIMHCHHS.
OO0mmas XxapakTepruCTHKa XUMHUIESCKUX
3JIEMEHTOB — METAJJIOB Ha
67 OCHOBaHMH uX noJyioxkeHus B [ICXD bubmorexa LHOK

J.W. Menneneena. Meramisl A- u b-
rpynn

https://m.edsoo.ru/00ae103e
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Meramnueckas cBSI3b U
MeTaJUTHYecKasi KpuCcTauImaecKas

bubmuoreka [JOK

68 éTka. 3
pemveTKa aBHCHMOCTS (PH3HCCKHX https://m.edsoo.ru/00ae103e
CBOMCTB METaJNIOB OT CTPOEHUS
KPUCTAJIIIOB
69 OO0mre XMMUYECKUE CBOMCTBA bubnmoreka [JOK
METaJIOB https://m.eds00.ru/00ae1156
OO6mmue crocoOb! MOTyIeHUS bubnnoreka [JOK
70
MeTaJuIoB, MeTautyprusi. CrijiaBbl https://m.edsoo.ru/00ae1156
71 IlonsiTe 0 KOPPO3UK METAIIOB bubmmorexa [JOK
PP https://m.edso00.ru/00ae1278
Mertamibl A-rpynm. [llenounsie
72 METaJITbI Haxiy; eHLII/;[e B MIPHUPO/IS bubmmorexa [JOK
o A PHPOAE. https://m.edsoo.ru/00ae14b2
CBOIICTBA MIETOYHBIX METAIIJIOB
73 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuotexa [JOK
KaJlus https://m.edsoo.ru/00ae14b2
bu6mmoreka [IOK
74
[enormosemers HEE METAILTET https://m.edsoo.ru/00ae15e8
75 Baxneimnmme coemMHEHNS KaJIBITHS, bu6mmoreka [IOK
CBONCTBA, IPUMEHEHUE https://m.edsoo.ru/00ae15e8
76 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubmuorexa [JOK
YCTPaHEHUS https://m.edso00.ru/00ae1886
IIpakTuyeckas pabora Ne 8 o Teme
77 "YKECTKOCTh BOABI U METOJIBI €€ bubmorexa HOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubmuorexa [JOK
78 An 7
FOMHHIH https://m.edsoo.ru/00aelc64
79 AmdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK
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TUIPOKCH/IA ATTFOMUHUS

https://m.edsoo.ru/00aelc64

OO6m1ast xapakTepucTuKa MeTaJliIoB b-

bu6mmoreka [IOK

80 rpymi (MoOOYHBIX TOATPYIIIL) https://m.eds00.ru/00ae1d86
Menb u cepebpo. [Ipencrasnenus 06
81 aMl\fI/Ia‘IHBII))( KEMHHSKfaX cepebpa u bubmmorexa [JOK
https://m.edsoo.ru/00ae1d86
Meau
82 [{uak AMQoTepHBIE CBOWCTBA OKCHAA bubnnorexa [HOK
Y TUJIPOKCUJIA IIMHKA https://m.edsoo.ru/00ael1d86
83 Kenezo. Oxkcuabl, THIPOKCUIBI U bubnnoreka [JOK
conu sxene3a (1) u xxenesa (111) https://m.edsoo.ru/00ae35e6
84 UyryH u cTajgb — CIUIaBbI JKenes3a bubmmorexa LIOK
https://m.edsoo.ru/00ae35e6
[IpakTuueckas pabora Ne 9. Pemenue
85 AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
«BaxHeumme MeTaibl U UX
COCJIUHECHHU S
Konrtponsnas padora Ne 4 o Teme
86 «BaxHelnme MeTauibl 1 UX
COEJIMHEHU S
87 be3zonacHoe ucCnoib30BaHNUE BEIIECTB bu6mmoreka [IOK
Y XUMHYECKUX PEAKIUNA B ObITY https://m.eds00.ru/00ae3f50
88 HoBrie MaTepuabl U TEXHOJIOTHH. bubnuoreka [IOK
[TpUHIUTIBI «3ENEHON XUMUK https://m.edsoo.ru/00ae4270
bubmuorexa [JOK
89 XUMH5 1 310pOBbE https://m.edsoo.ru/00ae4270
XUMHUYECKOe 3arpsa3HEHNe
. bubnmoreka [JOK
90 OoKpyKatotei cpeasbl. [Tonsitue o

NpeeabHO JOMYCTUMOM

https://m.edso0.ru/00ae3f50
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koHueHtpanuu Bemects (I11K)

DKoJoru4eckue npooIemsl,
CBSI3aHHBIEC C COCAMHEHUSIMHU

bu6mmoreka [IOK

91 JIEPOJIA, a30Ta, CEPHI, TSHKEIIBIX
YHIepon p https://m.edso0.ru/00ae3f50
MeTasuioB.Poiib XMMuUM B pelieHuu
IKOJIOTHYECKUX TPOOIEM
92 beszomacHoe HC0Ib30BaHUE BEIIECTB bubmuoreka [JOK
U XUMHUYECKUX peakluil B ObITY https://m.edso00.ru/00ae3f50
93 HoBble MaTepuansl 1 TEXHOJIOTUU. bubnuorexa [JOK
[TpuHIUIIBI «3ETEHON XUMUMY https://m.edso0.ru/00ae3f50
[lepuoanueckuii 3aKoH 1 bubnnorexa [HOK
94 [Tepuonnueckas cucrema https://m.edsoo.ru/00adb59e
XHMHYECKHX 3JICMECHTOB B CBETE
TEOPHUH CTPOEHUS aToMa
3aKOHOMEPHOCTH B U3MEHEHHUH
95 CBOMCTB XUMHYECKHX DJIEMEHTOB H UX bubmorexa LOK
. https://m.eds00.ru/00adb6b6
COCIMHEHHI B MIEpUOaX U TPYIIax
9% Knaccudukanus XumMuaeckux bu6mmoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
CBoOMCTBa KHCIOT, OCHOBAHUN B
97 COJIEH B CBETE MPEACTaBICHHI 00 bubmorexa HOK
p N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMALIHI
08 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE but6mmoreka [IOK
peaKITHi. DIeKTpONH3. https://m.edsoo.ru/00adcade
bu6mmorexa [IOK
99 PesepBHBII ypok
P P https://m.edsoo.ru/00ae0d0a
N bu6mmoreka [IOK
100 PezepBHbIil ypok 1

https://m.edsoo.ru/00ae0d0a
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101 PesepBHBIN ypok

102 Pe3epBHBIN ypok

102

11

bubmuorexa [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TPOT'PAMMBI

8 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTara
1 ITo Teme: «IlepBOHaYanbHbIE XUMHUYECKUE MIOHSATHUSD)
pPacKpbIBaTh CMBICT OCHOBHBIX XMMMYECKHUX IOHSATHI: aToM, MOJIEKyJa,
XUMHUYECKHM DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBAa, MOIb, MOJISIpHAs Macca,
11 MaccoBasi JI0JII XUMHUECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIN 00BEM,
XUMHAYECKast peakius, KiacCu(UKaIUs PpeaKiuil: peakuu COCTUHCHUS,
peakuuu pa3joKEHUs, pPeakUUu 3aMEleHUus, peakuuu OOMEHa, 3K30- U
DHIOTEPMHYECKHE pPEaKlIuu, TeIoBod d(ddexkrT peakuuu, pacTBop,
MaccoBast 10Jis BellecTBa (MIPOLIEHTHAs KOHIICHTpAIlKsl) B pacTBOPE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TMOHATHH |
' IPUMEHSTH 3TH MOHATHUS IPU ONMMCAHUH BEIIECTB U MX MPEBPALCHUN
13 UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBIEHHS ()OPMYIT BEIIECTB
' Y YPaBHEHUIN XUMHYECKUX PEaKINil
14 pacKpbIBaTh CMBIC] 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YU€HUsl, 3aKoHa ABOrapo
1.5 OTPEENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEUHEHHSIX
16 KJaccu(uUIUpoBaTh XUMHMYECKHE peakiuu (10 YHUCIy U  COCTaBy
' Y4YacCTBYIOUIMX B peakI[MH BELIECTB, 110 TEII0BOMY 3 deKkTy)
1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB
18 BBIUUCIIATh MAacCOBYIO JIOJI0 XMMHYECKOrO JJIeMeHTa 10 (¢opmyIe
' COEIMHEHHH,
1.9 BBIUHCIISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 OPUMEHATh E€CTeCTBEHHOHAYYHbIE METO/bl IO3HAHUS — HaOJIIOJICHHE,
' U3MEpeHNe, MOIETUPOBAaHNE, SKCIIEPUMEHT (pealIbHbII U MBICJIEHHBIH)
2 ITo Teme: «BakHeiue npeacTaBUTEIN HEOPIraHUIECKUX BEILIECTBY»
21 PacKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHX MOHSATHI: OKCHJ, KHCIIOTA,
' OCHOBaHHE, COJIb
59 ONpEAENATh INPUHAMISKHOCTh BEUIECTB K ONPEIEIEHHOMY Kiaccy
' COEIMHEHH 10 hopMyTam
2.3 KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA
24 XapaKTepu30BaTh (OMUCHIBATh) OOIIME XHUMHYECKHE CBOICTBA BEILECTB

Pa3JIMYHBIX KJIACCOB, IMOATBCPIKAAsA OMUCAHUC MPUMCPAMH MOJICKYJIAPHBIX




YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUU

2.5

2.6

IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH IIPOTCKAHHUsS XMMHYECKUX IIPEBPAILlCHU B
Pa3IMYHBIX YCIOBUSX

CJIeIOBaTh IIPaBHJIaM I0JIb30BAHMS XUMUYECKOM MOCy10i U 1a00paTOpHBIM
o0opysoBaHueM, a Takke IMpaBWjiaM OOpalleHus C BeleCTBaMH B
COOTBETCTBUM C HUHCTPYKUHUSMHU [0 BBINOJIHEHHUIO J1a0OPATOPHBIX
XUMHYECKUX OTBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(Bomoposia M KHCIOpPOJA), NPUTOTOBIEHUIO PACTBOPOB C OMNPENECIEHHOMN
MacCOBOHM JI0JIEM PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U IIPOBOJIUTH
XMMUYECKHE OSKCIIEPHUMEHTHIIIO PACMO3HABAHUIO PACTBOPOB INEIOYEH H
KHCJIOT C TMIOMOIIBIO HHIUKATOPOB (J1akMyc, heHondTanent, METHUIIOPaHK U

Apyrue)

2.7

3.1

3.2

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

ITo teme: «llepuoandeckuii 3akoH u llepuoanyeckas cucteMa XMMHUYECKUX
sanementoB J[. M. MenneneeBa. CTpoeHHE aTOMOB. XHUMHYECKas CBSA3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUMY

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX TTOHATHH: AApo  aToMma,
3J'IeKTp0HHBII71 cliou aToMa, aTOMHasa Op6I/ITaJ'IB, paanyc atomMa, XUuMHU1ICCKad
CBA3b, [oJsIpHasa u HCIIOJIIPpHAA KOBAaJICHTHAaA CBA3b,
QJICKTPOOTPpULIATCIbHOCTb, HOHHAsA CBA3b, MOH, KATHOH, AHWOH, CTCIICHbL
OKHCJICHHUA

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONMHKCHIBATh M XapakTepu3oBaTh TaOmuuHyto ¢opmy Ileprnomuueckoii
CUCTEMBl XMMHUYECKHMX DJIEMEHTOB: pa3jinyaTb IOHATUS  «TJIaBHas
noarpynna (Arpymnmna)» u «no6ounas noarpymnmna (brpymnmna)y, «mansie» u
«OoJBIINEY TIEPUOJIbI

3.4

3.5

3.6

packpbiBaTh  cMbican  Ilepuogmueckoro 3axkona .M. Menneneea:
JIEMOHCTPUPOBAaTh IMOHUMAaHUE TEPHOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XAMHYECKHUX 3JIEMEHTOB OT MX MOJIOkKeHU B [lepnoanyeckoii cucreme

COOTHOCHTH 0003HaueHUsl, KOTOpble UMetoTcst B Tabnuue «llepuoanyeckas
cucrtemMa XxuMuueckux oaeMeHToB JI.MI. MeHnneneeBa» ¢ 4HCIOBBIMHU
XapaKTEepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M
3apsn  sapa, oOIlee YHUCIO DJIEKTPOHOBU  pacIpesieieHue HX 10
AIIEKTPOHHBIM CJIOSIM)

ONpeACIAATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

3.7

9 KIIACC

ONpeeNnsaTh BHJ XHUMHUYECKOH CBs3M (KOBaJeHTHAass M  HMOHHAsA)B
HEOPraHWYECKUX COETMHEHUSX




Kon
NpoBepsieMoro
pe3yabTara

1

11

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCakuus»

packpbpIBaTh  CMBICII  OCHOBHBIX XMUMHUYECKHMX IOHSATHI:  pacTBOp,
AIEKTPOJUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHUECKAS JUCCOLMALINS, PEAKLIUU
MOHHOTO OOMEHa, KaTaiu3aTop, XUMHUYECKOe paBHOBEcHE, OOpaTHMbIe U
HEOOpaTUMbIE PEaKUUU, OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE PEAKIIHHU,
OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIINS,
aM(pOTEpHOCTh, XUMHYECKAsI CBS3b (KOBAJIGHTHAS, HOHHAS, METAJUTHUECKas),
KpUCTAJUIMYECKas PeIIETKa, CILUIaBbl, CKOPOCTh XUMUYECKON PEaKLUU

1.2

1.3

14

I/IJIJIIOCTpI/IpOBaTB B3aUMOCBS3b OCHOBHBIX XHMHUYCCKUX HOHSITI/Iﬁ n
HpI/IMeHHTB OTH IIOHATHUSL HpI/I OIIMCAHHUU BECIICCTB U UX HpeBpaH_IeHI/Iﬁ
COCTAaBJIATh ~ YPAaBHEHHS  OJICKTPOJUTHYCCKONW  JMCCOLMAIMH  KHCIIOT,
IeJI0Yel U COJICH, MOJHBIC W COKPANIEHHBIC YPAaBHEHHsI PEaKIMii HOHHOTO
obMeHa

pacKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHIA
MOCPEACTBOM COCTaBJICHUS 3JICKTPOHHOI'O OajaHca STUX peaKIuit

1.5

2.1

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOW peaKkIuu

IIo Temam: «HemeTamnabel W uX CcoeOUHEHHUS» W «MeTamiabl U HX
COCIUHCHUA

XapaKTepu30BaTh (OMUCHIBATh) OOIMME W CHEeNU(DUICCKUE XHUMHUYECKUE
CBOICTBa TMPOCTHIX U CIOXKHBIX BEUIECTB, MOATBEpXKAas OIMKMCAHUE
IpUMepaMu MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKnui

2.2

COCTaBJIATL YPAaBHCHUA peaKHHﬁ, MOATBCPKAAOIMINX CYHICCTBOBAHUEC
TCHETHUYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

2.4

2.5

IPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTM OT HUX CTPOCHUS,
BO3MOXHOCTM TMPOTEKAHUS XUMHYECKHUX IMPEBPALICHUI B Pa3IMYHbBIX
YCIIOBHSIX

CcJIeZIoBaTh MPaBUJIaM I0JIb30BAHUS XUMUYECKOM MOCY0i U 1a00paTOpHBIM
o0opynoBaHMEM, a TakXKe IMpaBuiaM oOOpalleHus C BelIeCTBaMH B
COOTBETCTBUM C HHCTPYKIMSIMHU IO  BBINOJHEHUIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJIYYSHHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yTIeKuciaoro rasa)

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KAYEeCTBEHHBIN COCTaB Pa3InYHBIX
BEIIECTB: PACIIO3HABATH OMBITHBIM MMYTEM XJIOPUA-, OpPOMHUI, HOIUI,
kapOoHat, docdar, cuiamkar, cyiabpaT, THIAPOKCUIUOHBI, KATHOHBI
aMMOHHMSI, WOHBI HM3yY4EHHBIX META/UIOB, TPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHHYECKUX BEIIECTB

ITo Teme: «XHUMHsI U OKpY:KArOIIast CPenar»

3.1

pacKpbIBaTh CMBICH OCHOBHBIX xumuyeckux mnoHsatui: [IJIK Bemectsa;




KOpPPO3Hs METAJIOB

3.2

MPUMEHSTh OCHOBHBIC OTICPAIlUU MBICIIUTEIBHON JESITeIbHOCTH — aHAIH3 U
CUHTE3, CpaBHEHHUE, 00OOIICHNE, CUCTEMATHU3AIINIO, BBISBIICHUE TPUINHHO-
CIIEICTBEHHBIX CBS3CH — I U3YYCHUS CBOWCTB BEIIECTB U XUMHYECKHX
peakiuii; eCTECTBEHHOHAyYHbIE METOJAbI TO3HAHWS — HaOIIOJECHHE,
U3MEpPEHHUE, MOJIEITUPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )




Kon
1

HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIACC

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUEC ITOHATUA

11

1.2

[Ipenmer xumun. Ponb XMMHM B KU3HU 4YeIOBeKa. XUMHUS B cUCTeMe Hayk. Tena u
BelecTBa. Gu3nUecKkrue CBOMCTBA BEILIECTB. ArperaTHOe COCTOSIHUE BEILIECTB
Ilonatue o Meromax HO3HAaHMS B XMMHUH. YHCThle BemiectBa M cMmecH. CIocoObl
pazzaeneHus cMecen

1.3

ATOMBI U MOJEKYJbl. XUMHUECKHE 3JIeMEHTbl. CHUMBOJIBI XUMUYECKHX 3JIEMEHTOB.
[IpocTeie U ciiokHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE

1.4

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHUX JJEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHass aroMHas Macca. OTHOCHTEIbHas
MOJICKYJIsIpHas Macca. MaccoBas g0yl XHMHYSCKOIr'0 3JIEMCHTA B COCAUHCHUU

KomuuecTBo BemecTtBa. Moabs. MomsipHast Macca. B3anMoCBsI3b KOJIMUECTBA, MAcChl U
yuclia CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo ¢dopMmynaM XUMHUECKUX
COETUHEHUN

duznyeckue M XMMHUYECKUE SIBICHUS. XUMHYECKas peaKuug u eé IIPHU3HAKU. 3aKoH

COXPAaHEHHUS MACChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukarus XuMudeckux
peakuuii (CoOeAMHEeHUS, PA3JI0KEHUSI, 3aMELIIEHUS, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW MOCYJOH, C MpaBUIaMHU
paboTsl B nabopaTopuu U NpuéMaMu oOpaleHus ¢ 1abopaTOpHBIM 000PYI0BAHUEM,
U3yuyeHHe U omnMcaHue (U3NYECKUX CBOMCTB 00pa3lloB HEOPraHMYECKHUX BEIIECTB,
HaOmoneHne Qu3nvecknx (MIaBJICHHE BOCKA, TasHUE IIbJa, pacTUpaHHE caxapa B
CTYTNIKe, KHWIIEHUE U KOHJEHCAIUs BOJBI) M XHUMHUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHWE MEIHON MPOBOJIOKH, B3aWMOJEWCTBHE Mella C KHCIOTOHN) sBICHUM,
HaOJlOJIecHWe W ONHCaHWE NPU3HAKOB MPOTEKAHUS XMUMHMUYECKHUX  PpeaKlHi
(paznoxenue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUIOM Oapus,
paznoxxenue ruapokcuna menu(ll) mpu HarpeBaHumu, B3aUMOJEUCTBHE XKeye3a C
pactBopom comu menu(ll), mzyuenune crmocoOoOB paszjeneHus cmecedl (C MOMOIIbIO
Mariura,  (QuiIbTpPOBaHWE,  BbIIApPUBAHME, JAUCTWUIALMSA,  Xpomarorpadus),
MPOBEJICHUE OYHCTKH IOBAPEHHOW COJH, HaONIOJIeHWE M OMHUCAHHE pPe3yJIbTaTOB
IIPOBEJICHUS OMbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JaHUE
MoJelel MOJIeKyI (IIapoCTePKHEBBIX )

2.1

Baxnerime npencTaBuTeN HEOPraHUYECKUX BEIIECTB

Boznyx — cmech rasos. Coctas Bo3ayxa. Kuciopoa — 31eMeHT U IPOCTOE BEIIECTBO.
Haxoxxnenne kucinopoja B npupojie, Gu3ndeckue 1 XMMUIECKHe CBOMCTBA (peakIuu
ropenusi). Oxcunpl. Ilpumenenue kuciopoga. CrnocoObl MONydeHHUs KHCIOpOAa B
naboparopun M THpoMbllieHHOCTH. KpyroBopor kuciopoga B mpupoje. O30H —




AJUIOTPOMHAS MOIUPHUKAIMS KUCIOPOAA

2.2

2.3

2.4

TennoBol 3hPeKkT XUMUYECKON pPEaKIuu, TEPMOXHMHUUYECKHE ypPaBHEHHS, DK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIMBO: Yroib W METaH. 3arpsi3HEHUE BO3/yXa,
yCUJICHHE TapHUKOBOTO 3((ekTa, pazpylieHne 030HOBOTO CIOs

Bogopon — anemeHT u mpocroe BemiecTBo. HaxoxkneHue BoopoAa B MIpPUPOJIE,
¢bu3nyecKre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MostydeHus. Kucnotsl u
COJH

Mounsipabiii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoicTBa BoAbl. Boga kak pactBoputens. PactBopel. HaceleHHbie u
HEHACBIICHHBIE PAacTBOpPHlL. PacTBOpuMOCTh BemecTs B Boje. MaccoBas noust
BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA BOAbl. OcHOBaHusA. Poiib pacTBOpOB B
IPUPOE M B JKU3HM ueioBeka. KpyroBopor BOJbI B Hpupoje. 3arpsi3HEHUe
IPUPOAHBIX BoA. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ

2.6

Krnaccudukanus Heopranmdeckux coenuHeHuit. Oxcuapl. Kiaccudukarus OKCUI0B:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEepHBbIC) W HECOJIe0OpasyIonue.
Homenkitatypa okcuoB. @u3nueckue 1 XUMHUYECKHE CBOMCTBA OKCHIOB. [lonyuenue
OKCHJI0B

2.7

2.8

2.9

OcHoBanus. Knaccudukamuss ocHOBaHWM: MENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. DU3WYECKME M XHMUYECKHE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnotel. Knaccudukanuss xucnor. Homenkmarypa kucnor. @Dusnyeckue Hu
XUMHUYECKHE CBoiicTBa KHCIOT. Psga aktuBHoctH MertamnoB H.H. bekerosa.
[Tonyyenue kucnot

Comun. Howmenknatypa coneil. ®dusnueckue M XHMHUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

2.10

211

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHNUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUI JKCIIEPUMEHT: Ka4eCTBEHHOE OMpEeNIeHNEe COJAEpKaHUsSI KUCIOPOJa B
BO3lyXe, MOJy4YeHHe, COOMpaHHe, PaclloO3HABAaHUE M HU3YYEHHE CBOMCTB KHCIOPOA,
HaOIt0/IeHNe B3aMMO/ICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBUS BOZHUKHOBEHUS U
MpeKpalieHus roperns (moxapa), 03HaKOMIIEHHE ¢ 00pa3liaMi OKCHIOB M OTHCAaHHE
UX CBOWCTB, IMOJIydeHHE, COOMpaHKe, paclioO3HaBaHUE W U3yYeHHE CBOWCTB BOJOPOIA
(ropenue), B3aumojencTBue Boaopona ¢ okcugom  wmeau(ll)  (Bo3zmoxkHO
WCIIOJIb30BaHNUE BUIEOMATEPHAIIOB), HAOMI0IeHHEe 00pa3IOB BEIIECTB KOJUYECTBOM |
MOIlb, HUCCIEIOBaHHE OCOOEHHOCTEH pACTBOPEHHsI BEIIECTB C  Pa3IHMYHOU
PacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C OMpPENeIEHHOW MaccoBOM Joneit
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHME BOABI C MeTaUlaMU (HATPHEM U
KaJbllieM) (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPHAIIOB), OMPEIEICHHE PAaCTBOPOB
KHCIOT H TIEeJoYed ¢ TIOMOIIbI0 HMHIUKATOPOB, HCCIEOBaHUE 0Opa3IoB
HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHWE WU3MEHEHUS OKpPACKH
WHIMKATOPOB B PAacTBOpaxX KHUCIIOT M MIENIOYEH, M3ydeHUE B3aUMOJCHCTBHS OKCHIA
menu(ll) ¢ pacTBOpoM CEepHOM KHCIOTHI, KHCIOT C METaUIaMH, peaKIuil
HEHTpaTU3allii, TOJIyYeHUE HEPaCTBOPUMBIX OCHOBAHWM, BBITECHCHHE OJIHOTO




MeTaJula JPYyruM U3 PacTBOpPA COJIM, PEIICHHE SKCIEPUMEHTAbHBIX 3a7ad MO TEeMe
«BaxHeinme KJ1acchl HEOPraHUYECKUX COSTUHEHU I

3.1

3.2

3.3

3.4

3.5

IIepnonnueckuit 3akoH U [lepuoanueckas cuctemMa XMMUYECKUX 31eMeHToB [I.1.
MenneneeBa. CtpoeHne aToMOB. XUMHUUecKasi CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

IlepBble MOMBITKH KIACCUPUKALMM XUMHUYECKHX 3JeMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENbHbIE METalIbl, IaJOTEeHBI,
WHEpTHBIE Ta3bl). OJEMEHTHI, KOTOphle OO0pa3yloT aM(oTepHbIE OKCHUIBl |
TUAPOKCHIBI

[Tepuonuueckuii 3akoH. Ilepumomgmyeckas cucrema Xumuyeckux siaeMeHtoB JI.U.
MenpneneeBa. Koporkomepuoanas u jaiuHHonepuonaHas ¢opmel Ilepuogudeckoit
cuctembl xumuueckux dnemeHtoB .M. MengeneeBa. Ilepuoasl u  Tpymibl.
Du3nUecKuil CMBICT TOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIEMEHTA

Ctpoenne atomoB. CoctaB aroMHbIX sifep. M3oromnbl. OnekTpoHbl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XMMHYECKUX 3JIeMeHTOB [leproandeckoit
cuctrembl JI.MI. MengaeneeBa. XapaKTepUCTHKa XHMHYECKOIO OHJIEMEHTAa IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [I.1. Menaeneena

3aKOHOMEPHOCTH  M3MEHEHUs1  paJuyca AaTOMOB  XHMHYECKUX  DBJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUNIMYECKUX CBOWCTB MO TPYIINaM M NEpHoJaM. JHAUCHHUE
[lepuonnueckoro 3akoHa u Ilepuonnueckoid CUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIsS
pa3BuTus Hayku U npakTuku. .M. MenaeneeB — yu€Hblil U IpaKJaHUH

Xumuueckasi  cBa3b.  KoBasieHTHas  (mosisipHasl W HEMOJIApHAsi)  CBA3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

3.7

Crenenp okuciieHus. OKHUCIUTEIIFHOBOCCTAHOBUTEIIHHEIC pCaKkuuu. HpOIIGCCI)I
OKHCJICHUS U BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUI HKCIEPUMEHT: H3ydeHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAJIOB,
B3aMMOJEICTBUE TMAPOKCUIA IMHKA C PaCTBOPaMM KHUCIIOT W ILIEIO0YEH, IPOBEICHHE
OIIBITOB, MJUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN
(ropeHue, peakliuy pa3iokKeHHs], COeINHEHNU )

9 KIIACC

Kon
1

11

1.2

IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS

BemectBo n xummnyeckas peakuus. [lopropenue

Ilepuonnueckuii 3akoH. llepumoamyeckass cucrema XxuMuueckux siemeHToB [[.H.
MenneneeBa. CTpoeHue aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB
XAMHYECKHUX JIEMEHTOB IEPBBIX TPEX MEPUOJOB, KAIHS, KAIBIUA U UX COCITUHEHUN B
COOTBETCTBUU C TMOJIOKEHHEM 3JIEMEHTOB B IlepHoanUecKoil CUCTEME U CTPOCHUEM

HUX aTOMOB

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




1.3

1.4

3aBUCHMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHJIA
xumuueckoi cBsa3u. Kiaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIECTB
(MexIyHapoJHasl ¥ TpUBHAJIbHAs). XMMHUUECKHE CBOMCTBA BEIECTB, OTHOCALIMXCS K
pa3IM4YHBIM  KJIacCaM  HEOPraHMYECKMX  COCAVHEHMH, TIEHETHYECKas  CBA3b
HEOPraHUYECKUX BEILECTB

Knaccudukanus XMMHUYECKHX pEaKkIHUi MO pa3iMYHbBIM NpU3HAKaM (M0 YUCIy U
COCTaBY yYacCTBYIOIIMX B PEaKLIUU BEIIECTB, MO TEIJIOBOMY 3PQEKTY, 10 U3MEHEHUIO
CTEMEeHEW OKHUCIEHUS XMMHYECKHUX OJIJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajau3aTopa). DK30- U 3HJOTEPMHUUECKHE PEaKlUU, TePMOXUMUYECKUE YPAaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHYECKOW peaKIK1

[lonsatue 006 oOpaTUMBIX W HEOOPATUMBIX XMMHUYECKHX peakuusx. [lonsarue o
TOMOTE€HHBIX M TETEPOTEHHBIX peaknusx. lloHsATHEe O XUMHYECKOM pPaBHOBECHH.
@dakropsl, BIMAIONIME HA CKOPOCTh XHMHYECKOH pEakuud U  MOJ0KEHHE
XMMHYECKOTO PaBHOBECHUS

1.5

OKHCIUTEILHO-BOCCTAHOBHUTEIIbHBIE pcaKkuuu, BHCKTpOHHBIﬁ OajlaHC OKHUCIHUTEIHHO-
BOCCTAHOBUTEIbHOM  peakumu.  CocTaBieHHWE  YpaBHEHUW  OKHUCIHUTEIIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI C HUCIIOJIb30BAHUEM METO/a JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIIUTUYECKOW JUCCOLMALMU. OJEKTPOJIUTHl U  HEIJIEKTPOJIMTHI.
Kartnonsl, anmonsl. MexaHu3M JuCCOLMAIMM BELIECTB C Pa3IMYHBIMU BHJIAMU
xumuueckor cBs3u. Crenens auccouuanuu. CunbHble U cialOble 3JIEKTPOJIUTHI.
Peakuuu nonHoro oomeHa. Y ciaoBus IpOTEKaHUS peaklMii HOHHOTO 0OMeHa, TIOJIHbIE
Y COKpalI€HHbIEC MOHHBIE YpaBHEHU peakuuii. CBOMCTBA KUCIIOT, OCHOBAHUN U COJIEH
B CBETE€ MpEJACTaBIECHUN 00 »3IEKTpONIUTHYECKOW Jucconuannu. KadecTBeHHbIE
peakuuu Ha HOHBL. [loHATHE O rUApOIU3E conen

1.7

XVUMUYECKUH 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJIENISIMU KPUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HEMETAJUIOB (rpaduTa U aamasza), CI0KHBIX
BEIIECTB (XJIOpUAA HATpHs); HCCIEOBAHHWE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOMH
peaKIMU OT BO3ACUCTBUS Pa3IMYHbIX (DaKTOPOB; UCCIIEOBAHUE FIEKTPOIIPOBOIHOCTH
pPacTBOPOB BELIECTB, MpoOLecca AUCCOLHUAIMM KUCIIOT, IeJouei u cosei (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHAIIOB); IPOBEJACHHE OIBITOB, HIUTIOCTPUPYIOIINX
NpU3HAKU MPOTEKAaHUsl peaklMil HOHHOro oOMeHa (0Opa3oBaHME OCaJlKa, BbIACIECHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WIUIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHe, peaKkIuu pas3sIoKEeHUs, COECTUHEHUS);
pacro3HaBaHUE HEOPraHMYECKHX BELIECTB C MOMOIIBIO KaueCTBEHHBIX PEaKIMi Ha
VOHBI; PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a7a4

2.1

2.2

Hemeramns u ux COCINHCHUA

OO0mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbBIE
crerieHd okucineHus. CTpoeHHe W (U3UYECKUE CBOICTBa MPOCTHIX BEIIECTB —
TaJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe XJopa (B3aUMOJECHCTBUE C
MeTaJulaMH, HeMeTaulaMH, uienoyamu). XiopoBogopoa. ConsHas KUCIOTa,
XUMHYECKHE CBOMCTBA, OJIy4eHUE, TpUMEHEHUE. JleiicTBrE XJ10pa U XJI0pOBOIOPOIA
Ha OpraHu3M 4esoBeKa. BaxHelne XJI0puasl U UX HAX0XKACHUE B IPUPOJE

Obmas xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,




XapakTepHble creneHu okucieHus. CTpoeHne M (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCJIOPOJa U Cephbl. AJUIOTPOIHbIE MOAU(GUKALUUA KUCIOPOAA U CEpBHI.
XuMuyeckue cBoiicTBa cepbl. CepoBOJOPOI, CTpoeHHUE, (HU3NUECKUe U XUMUYECKUE
cBorcTBa. OKCHUIBI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIoTa,
buznyeckne U XMMHYECKHe CBOWCTBa (00IIMe Kak MpeICcTaBUTENs Kilacca KHCIOT U
cnenuduyeckre). XUMHUYECKUE PEAKIHMH, JIeKAI[He B OCHOBE MPOMBIIIICHHOTO
crnocoba mnoayueHuss cepHoi Kuciaotel. Ilpumenenue. Conu CEpHON KHUCIOTHI,
KaueCTBCHHAsI peakius Ha cynbdarT-uoH. HaxoxneHue cepsl U €€ COeNMHEHUU B
npupose. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COSAMHEHUSIMH CEpPbI
(KUCIIOTHBIC ~ JOXIH, 3arpsi3HEHHWE BO3AyXa ©  BOJOEMOB), CIOCOOBI  €ro
MIPEeAOTBpALLEHUS

2.3

2.4

2.5

OO6mas xapakrepuctuka 35eMeHToB VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHBIE CTENICHH OKUCIIECHHS. A30T, paclpoCTpaHEeHHe B NpUpoAe, PU3NIECKUe
U XMMUYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoe. AMMHAK, ero (pU3HUECKUe U
XMMHUYECKHE CBOMCTBA, MosydyeHue U npuMeHenue. Coau aMMOHMs, UX (pU3NYecKue U
XUMHUUYECKHE CBOMCTBa, NpuMeHeHue. KauecTBeHHas peakuys Ha HMOHBI aMMOHUSL.
A30THas KUCIOTa, €€ MmojaydeHue, pU3nuecKue U XMMUYECKHUe CBOMCTBaA (00Iue Kak
IpeJCTaBUTeNsl Kiacca KHUCIOT M crneuuduyeckue). lMcmonb3oBaHue HUTPATOB U
cojeil aMMOHMS B KayeCTBE MHUHEpAIbHBIX ya0OpeHui. XuUMHUYecKoe 3arps3HEeHue
OKpYXarolllel cpeapl COSAUMHEHMSIMH a30Ta (KUCJIOTHBIE JIOXKIHU, 3arpsi3HEHUe
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®dochop, amnorponHbie Momudukanuu (Gochopa, GUIHMYECKHE U XUMHYCCKUE
cBoiictBa. Okcun docdopa(V) u dochopnas kucinora, pusznuecKkrue U XUMUUECKUE
cBOiicTBa, monydeHue. lcnomp3oBanue ¢ocaroB B KauecTBE MHUHEPATbHBIX
ynoOpeHui

Ob6mas xapaktepuctuka 3meMeHToB IVA-rpymnmbl. OcOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHBIE CTEMEeHU OKUCICHHS. YTIEpoA, aUIOTPOIHble MOAU(DUKAIINH,
pacmpocTpaHeHHe B MpHpojae, PU3NYECKHE U XUMHUYECKHUE CBOMCTBAa. AICOpOIHMS.
KpyroBoport yrinepozaa B npupoae. OKCHabl yriiepojia, ux QU3ndeckue 1 XuMUYeCcKue
CBOWMCTBa, JICHCTBHME HA IKWBBIC OpPraHU3MBI, TIOJIYYCHHE W TPUMEHEHUE.
DKOJIOTHYECKHEe TMpoOJieMbl, CBsi3aHHBIE C okcuaoM yriepoxa(lV); rumotesa
100aTBHOTO MOTEIJICHUST KIIMMaTa; MapHUKOBBIA 2P (deKT. YTojbHas KUCIOTa U e
coi, WX (U3NYECKHE W XUMHUYECCKHEC CBOHCTBA, IOJIYYCHHE U TIPUMEHEHUE.
KauecTBeHHast peakiuss Ha KapOoHaT-MOHBI. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEAHIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO03SHCTBE

2.6

[lepBoHavanbHbIe TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHUSX
yriaepoaa (MeTaH, 3TaH, 3TWUJIEH, alleTUJICH, ATaHOJ, TJIUIEPUH, YKCYCHasl KHUCIIOTa).
Wx coctaB u xumudeckoe cTpoeHue. [loHsTre o OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OerKax, yraeBo/Iax — U UX POJIH B KU3HU 4YelloBeKa. MaTepuaabHOE eMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUN

2.7

Kpemuuii, ero ¢usnueckue m XHMHUYECKHE CBOWCTBA, MOJIYYEHHE U IPHUMEHEHUE.
Coenunenus kpeMHus B mpupojie. O6mue npeacrasieHust o0 okcuae kpemuus(1V) u
KpeMHHEeBOM kucnote. CHIMKAThl, HMX HCHOJb30BaHHE B OBITY, MEIHIIMHE,




IIPOMBILUICHHOCTH. BaXHeHIIMe CTPOUTEIBHBIE MaTepHalbl: KEpamMHKa, CTEKIIO,
IIeMeHT, ©OeToH, kene300eToH. [IpobGnembr  ©Ge30mMacHOTO  MCIOJIB30BAHUSA
CTPOUTEIILHBIX MAaTEPHUAJIOB B IOBCEIHEBHOM KH3HU

2.8

XUMHYECKUH SKCIIEPUMEHT: U3yYeHHE 00pa3L0OB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIJIOTBI; TPOBEJIEHHE KAueCTBEHHBIX pPEAaKIUHd Ha XJIOPUI-HOHBI U
HaOJIOZIeHNEe TPU3HAKOB WX NPOTEKAHHWS; ONBITHI, OTpaKaromme (QHU3MUecCKue u
XUMHYECKHE CBOMCTBA TaJlOTEHOB U HMX COEAUHEHHH (BO3MOXKHO HCIIOJIIb30BAHHE
BHJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ oOpa3mamMu XJIOPUAOB (TaJOTCHHJIOB);
O3HAaKOMJIEHHE ¢ o0Opa3lamu cepbl U €€ COeIMHEHUSAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); HaOIIOJeHUE Mpolecca OOyriIuBaHUS caxapa IMOJA JIeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCIOTBHI; HM3YyYEHHE  XMMHUYECKHUX  CBOMCTB
pa30aBIeHHOIN CEepHOIl KHCIOTHI, MPOBEIEHNEe KaYeCTBEHHOW PEakluu Ha Cyibdar-
MOH U HaONIOJCHHME MpHU3HAKa €€ MPOTEKAaHWs;, O3HAKOMIIEHHE C (U3UYECKUMHU
cBoiicTBamMH a30Ta, (ochopa M WX COEAMHEHUH (BO3MOXXHO HCIOJIH30BAHUE
BUJICOMATEpHaioB), oOpa3lamMu a30THbIX M (ochopHBIX YIOOpEeHHii; MONyueHue,
coOupaHue, pacro3HaBaHHE€ ¢ HM3yUYEHHUE CBOICTB aMMHakKa; IPOBEICHUE
KaueCTBEHHBIX peaklui Ha MOH aMMOHHUA U docdaT-uoH U U3y4yeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHUCIOTHI C MEJbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB); U3Yy4eHUe Mojiesei
KPUCTAUTMYECKUX pPEHmETOK anmasa, rpadura, ¢yuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  aACOPOIMM PACTBOPEHHBIX BEIISCTB AKTUBHPOBAHHBIM YIIEM W
YCTPOMCTBOM TPOTHBOTa3a; IOJy4YeHHE, COOMpaHHe, pAclO3HAaBaHHUE W H3y4YCHHE
CBOWCTB YTJICKHCIIOTO Ta3a; MpOBEIEHHE KayeCTBEHHBIX PEaKIWi Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C MPOYKIIHEH
CUWJIMKAaTHOW MPOMBIIUICHHOCTH; pELICHHE SKCIEPUMEHTABHBIX 3a/ad M0 TeMe
«Baxknelme HeMeTalIbl U UX COSAUHEHUS)

3.1

3.2

3.3

3.4

Mertamisl 1 uX COCINHCHUA

OOmast XapakTepUCTHKa XUMHMUYECKHX 3JEMEHTOB — METAJUIOB HAa OCHOBAaHMM MX
nosioxkenus B [lepuonnueckoit cucreme xumudeckux ieMeHToB .M. Menneneesa u
cTpoeHuss aromoB. CTpoeHue MeTamioB. Meramindeckas CBsI3b M MeTaJIMUECKast
KpUCTAJIIIMYECKAsl peII€TKa. DIEKTPOXUMUUECKUH Psii HallPsHDKEHUH MEeTallIoB

dusnueckue U XUMHUECKHEe CcBoiicTBa MeramaoB. OOmmMe crnocoObl MOTydeHUs
MeTauioB. IIoHsATHE O KOpPpPO3UHM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBbITY
Y TIPOMBILIUIEHHOCTH

]_HenquLIe MCTAJJIbI. IIOJIOXKCHHC B HepHOﬂquCKOﬁ CUCTEMEC XHUMHYCCKHUX
9JICMCHTOB I[I/I MGHJICJ'ICCBa; CTPOCHUC HX AaTOMOB; HAXOXIACHHUC B IIPUPOIC.
du3znueckue U XUMHYECKHE CBOMCTBa (Ha NpuMepe HaATpud U KaJ'II/ISI). OKCI/I,Z[BI n
TUAPOKCHUIBI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICITOYHBIX METAJIJIOB M UX CO@)II/IHGHI/Iﬁ

[IlenoyHo3eMeENbHBIE METAJUIBI MAarHUid M KaJbLUi: NOJIO)KEHHE B llepumoamueckoi
cucremMe xumuueckux onemeHToB J[.M. MenneneeBa; crpoeHHe HX aTOMOB;
HaxoXxJeHue B npupoje. PU3ndecKue U XMMUYECKUE CBOMCTBA MAarHus M KajbLHUs.
Baxneiimue coenuHeHus Kanblus (OKCHA, THAPOKCUA, coin). JKECTKOCTh BOJBI U




CHOCOO0BI €€ yCTpaHEeHUs

3.5

3.6

3.7

AnmoMunauii: onoxkenue B Ilepuoanueckoil cucremMe XxumMudeckux sneMmentoB J[.M.
MenieneeBa; CTpo€HUE aTOMa; HaxOXKJIeHHe B pupoje. Pu3nueckue U XMMUYECKHE
CBOICTBa amoMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATFOMUHUS

Kenezo: monoxenue B Ilepmommueckoil cucreme xumudeckux synemeHtoB JI.U.
MenneneeBa; cTpoeHHEe aToMa; HaxoXKAeHue B npupoze. Ou3ndyeckue 1 XUMUYECKHE
cBorcTBa xene3a. Oxcuel, ruapokcuast u conu xene3a(ll) u xxenesza(lll), ux cocras,
CBOMCTBA U IIOJIyYEHUE

XUMHUECKUH 3KCIIEPUMEHT: O3HAKOMJICHHE C 00pa3lamMM MEeTajuloB M CIUIABOB, MX
(U3NYECKUMU CBOWCTBAMM; M3y4EHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJIEHCTBUS OKCHIA KAJIbLIUS
U HaTpus C BOJOW (BO3MOYKHO HCIIOJIb30BAaHUE BUAECOMATEPHUAJIOB); HUCCIIEJOBAHUE
CBOMCTB >KECTKOWM BOJIbI; Mpollecca TOPEHHs »Kejie3a B KHUCIOpoje (BO3MOXKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); MPU3HAKOB MIPOTEKAaHNs KaYECTBEHHbBIX peaKIuil
Ha MOHBI (MarHus, KaJblus, altoMuHMs, nuHka, xene3a(ll) u xenesa(lll), meau(ll);
HaOJII0/IEHUE U ONMCAHKE MPOLIECCOB OKpAIIMBAHUS [IJIaMEHU MOHAMU HATPUs, Kalus
U Kanblus (BO3MOXKHO  MCIIOJIb30BaHUE  BMJICOMATEpUANIOB);  HUCCIIEJOBAHUE
aM(pOTEpHBIX CBOICTB THUAPOKCHAA ATIOMHHHMA M THJIPOKCHAA IIMHKA; pEIICHUe
9KCHEPUMEHTAIbHBIX 3aj1ay 10 TeMe «BaxxHel1re MeTaulbl U UX COSUHEHUS

4.1

4.2

4.3

XHUMHS ¥ OKpYXKarolas cpena

HoBsle MaTepuansl U TEXHOJIOTHU. BemecTsa 1 MaTepuainsl B MOBCEIHEBHON KU3HU
4yeJoBeKa. XMMHs U 3J0pOBbe. be3onacHoe MCIOIb30BaHUE BEIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBast moMoILb TPU XUMUYECKHUX 0KOTaX U OTPABICHUSIX

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XMMHMUYECKOE 3arpsi3HEHUE OKpYKaroUleu
cpeasl IIJIK. Ponap xumuM B pemieHUM SKOJIOTHYecKux mnpobsem. IIpupogHsie
UCTOYHUKU YIJIEBOJIOPOJIOB (yrojib, HPUPOJHBIA ra3, He(pTh), NPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

XUMHUECKUH OSKCIEPUMEHT: H3y4yeHHe oOpa3loB MaTepualioB (CTEKJIO, CILIAaBbI
METAaJUIOB, TOJUMEPHBIE MaTepHaJIbl)




IMPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[IpencraBnenue:

11

0 TI03HABAEMOCTH  SIBICHHH NOPUPOJIBI, IOHMMAHHE OOBEKTHBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAyKH Kak o00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeld KyJabTypbl U INPAKTUYECKOU
JeSITETbHOCTH YeJIOBEKa B YCIOBHIX COBPEMEHHOI'O OOIIECTBA; TOHUMAHUE
MeCTa XMMUU CPEIU IPYrUX €CTECTBEHHBIX HAYK

1.2

0 Hay4HBIX METOJaX IIO3HAHMS, B TOM YHCJIE SKCICPUMEHTAIBHBIX U
TEOPETHUYECKUX METOJIaX MCCIICIOBAHUS BEIIECTB U U3YyUYEHUS XUMHUUYECKHUX
peaKIyii; yMEHHE UCTIOIB30BaTh MOJIEIH IS OOBSICHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mnpodeccHoHAILHON ACSITENFHOCTH, CBS3aHHBIX C XUMHUCH U
COBpPCMCHHBIMHA TEXHOJIOI'UAMU, OCHOBAaHHBIMH Ha JOCTUKXCHUAX
XUMHUYECKOU HAayKH, 4TO IIO3BOJIUT O6y‘~IaIOHII/IMCf{ paccMaTpuBaTh XUMHIO
Kak cdepy cBoed Oyaymiell mpodecCHOHATbHON ACSITEILHOCTH U CHENaTh
OCO3HAHHBIN BHIOOP XMMHHU KaK MPOQUIBHOTO MpeaMeTa Ipu Iepexojie Ha
YPOBEHB CpeaHero o0miero o0pa3oBaHus

2.1

Branenne cucteMoil XMMHMYECKUX 3HAHUM U YMEHHE NPUMEHATh CHCTEMY
XUMHYECKHUX 3HAHUM, KOTOpasi BKJIFOYAET:

BAKHENIINE XUMUYECKHUE TTOHATHS: XUMUYECKUM DIIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, IIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOAHAS U HEOJHOPOJHAS
CMECh, OTHOCHUTEIIbHBIE aTOMHAasi M MOJIEKYJIApHAs MAaccChl, KOJIHYECTBO
BElIECTBa, MOJb, MOJISIpHAash Macca, MOJSPHBIH OO0BEM, OKCHJ, KUCJIOTa,
OCHOBaHUE, COJb (CpemHssi), XUMUYECKasl PEaKklusi, peaKIui COCTUHEHHS,
pEeaKIMK Pa3oKEeHUsI, PEAKIIMU 3aMEIIeHUs, PeaKIui OOMEHa, TEeIJIOBOM
s ekt peakiuu, 5K30- U IHIOTEPMUUECKHE PEAKINH, PacTBOpP, MaccoBas
JIOJISl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MAacCoBasl 0JIs U NPOLIEHTHAS
KOHIIEHTpallMsl BELIECTBA B PACTBOPE, SIAPO aTOMA, AJIEKTPOHHBIM CIIOH
aToMa, aTOMHas opOuTagh, paguyc aroMma, BaJlGHTHOCTb, CTENEHb
OKHCJICHUSI, XUMHUYECKas CBS3b, SJIEKTPOOTPULATEIIBHOCTh, MOJISIpHAs |
HETOJIAPHAsT KOBAJEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMYECKAs CBSA3b,
KpUcTaJuTMdecKkass  pemeérka  (aTOMHas, HWOHHAsA,  METaUTHYecKas,
MOJICKYJIIpHAasi), HWOH, KaTUOH, AaHHWOH, DJIEKTPOJMT W HEDJIECKTPOJIHT,
ANEKTPOJIUTHYECKAsT ~ JUCCOIMAIUs,  peaKIMd  HOHHOTo  OOMEHa,
OKHCJIUTEINBHO-BOCCTAHOBUTEIBbHbIE peakuuu, OKHCIIUTEND "
BOCCTAHOBUTEIIb, OKUCIEHHE U BOCCTAHOBIICHUE, JJIEKTPOJIU3, XUMUUYECKOE




paBHOBecHe, 0OpaTUMbIC U HEOOpaTHUMbIE PEAKIIUN, CKOPOCTh XUMUYECKOU
peakuuu, katanuzarop, [1/IK, koppo3us meTaiuios, CrijiaBbl

2.2

2.3

OCHOBOIIOJIATAIOIINE  3aKOHBl ~XMMHHU: 3aKOH COXPAaHEHHMS  MAaccChl,
nepuoguueckuii 3akoH .M. MeHnaeneeBa, 3aKOH IOCTOSIHCTBA COCTAaBa,
3aKOH ABOrajipo

TEOpHUNn XHUMUH: ATOMHO-MOJICKYJIsIpHasd TEOopus:, TCOpUA
BHGKTPOHHTHHGCKOﬁ Jucconrannmn

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

3.1

YMEHME IMPaBUWJIbHO HCIOJIb30BaTh M3yYEHHBIE BELIECTBA U MaTepuaibl (B
TOM YHUCIIE MUHEpAIbHbIE YAOOPEHHs, METAUIbl W CIUIABbI, MPOIYKTHI
nepepaboTKU MPUPOJHBIX UCTOYHHKOB YIJIEBOAOPOAOB (YIJisi, IPUPOIHOTO
raza, HepTu) B OBITY, CEIBCKOM XO34HCTBE, Ha MPOU3BOJCTBE U MIOHUMAHUE
3HA4YEHUs JKUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma YellOBEKa; yMEHHE
IIPOTHO3UPOBATH BIMSAHUE BELIECTB U XUMUYECKUX IPOLIECCOB HA OPraHU3M
YeJIOBEKA M OKPYXKAIOLLYIO IPUPOIHYIO CPENY

3.2

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

3.3

3.4

HaJIMYME OMNbITa pabOThl C pa3IMYHBIMU HMCTOYHHKAMHM HH(OpMAIMU IO
XUMUM  (HaydyHas W  HAy4yHO-IIOMYJspHas  JUTepaTypa, CIOBapH,
CIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATbH I/IH(i)OpMaI_II/IIO O BCIICCTBAX, HX
MNpEBpAlICHUAX U MPAKTUYCCKOM IPUMCHCHUU U YMCHHUC HCIIOJIB30BATH eé
JJIA PCHICHUA y‘I66HO'HO3HaBaTeJ'II>HHX 3aJda4

Brnanenue ocHoBaMM MOHATUHHOIO ammapaTa MU CHMBOJIMYECKOIO S3bIKa
XMUMUHU U COCTaBIIEHHS (OPMYJT HEOPraHMYECKUX BEILECTB, YPaBHEHHIl
XMMUYECKUX peakiuil; ocHoBamu xumuuyeckoi HomeHknatypsl (IUPAC u
TPUBUAJIBHON )

YMeHne o0bsCHATD CBSI3b MOJI0KEHUs dieMenTa B [lepuoanueckoii cucreme
C YHCIOBBIMH XapPAaKTEPUCTUKAMH CTPOCHUS AaTOMOB XUMHUUYECKUX
AIIEMEHTOB (COoCTaB W 3apsal  s1apa, oOIllee YHCIO DIIEKTPOHOB),
paclpeneseHueM DJIEKTPOHOB IO DHEPreTUYECKUM YPOBHSIM aTOMOB
MIEPBBIX TPEX MEPUOAOB, KA U KaJbLUs

[IpencraBienue 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AIIEMEHTOB (paguyc aToma, dJIEKTPOOTPUIIATENHHOCTH), MPOCTBIX U
CJIOHBIX BEILIECTB OT MOJIOKEHUS 311eMEeHTOB B [lepuoanueckoii cucreme (B
MajblX MEpPUOAAX M TJABHBIX MOJArPYINIAX) M AIEKTPOHHOIO CTPOEHUS
aromMa

YMenue kinaccupuuupoBarh:

7.1
7.2

XHUMHUYCCKHUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCaKIIUN




YMeHue onpeneirh:

8.1 BAJICHTHOCTh M CTETICHb OKUCJICHHUSI XUMHYECKUX JIEMEHTOB, 3apsij] HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COSTUHEHHSX
8.3 XapakTep cpebl B BOJHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCJIMTEIIb U BOCCTAHOBUTEIIb
9 YMeHne xapakTepu3oBarh (U3NYECKHe U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOMA, 030H, BOAOPOA, rpaduT, aiMas3, KPEeMHHH,
9.1 asort, ¢ocdop, cepa, XJ0p, HATPHUH, KATUHA, MarHUW, KaJbI[UH, aTIOMUHHM,
JKee30)
CJIOXHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (BOJAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJIBI WU THUIPOKCHUABI MeTayioB |—IIA
9.2 rpyn, amromunus, menu (1), muaka, sxenesa (11 u 111), okcuasr yraepona (Il
' u V), kpemuus (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30TuUCTas, a30THasd, (QocdopHas, yroiapHas,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATh U XapaKTEPH30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 WX COCTaBa M CTPOCHHMS, NMPUMEHCHHE BEIIECTB B 3aBUCHUMOCTH OT HX
' CBOMCTB, BO3MOXXHOCTb TIPOTEKAHHS XUMHYCCKHUX TIpPEBpaIICHUN B
Pa3IMYHBIX YCIOBHIX
10 YMeHue COCTaBIISITh MOJICKYJISIPHBIC M MOHHBIC YPaBHEHUS PEaKIUid, B TOM
qucJie.
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WUTIOCTPUPYIONINX XHUMHYECKHUE CBOWCTBA M3YYCHHBIX KJIACCOB (TPYyII)
' HEOPraHWYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTE PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEI[ECTB, MACCOBYIO
' JIOJTFO XMMHYECKOTr'0 3JIEMEHTA B COSAMHECHUN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSIM XMMHUYECKUX PEaKIUi U HaXOJUTh KOJIMYECTBO BEIECTBA,
' 00BEM U Maccy peareHTOB WIH MPOIYKTOB PEaKIIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMU HAy4HOTO TIIO3HaHUA (HAOIIOACHHE, H3MEpPEHUe,
121 OKCIIEPUMEHT, MOJEIMPOBAaHUE) TMPH W3YYCHHUU BEIIECTB M XHUMHYECKUX
' SIBIICHUH; yMeHHEe cHOpMYIHpOBaTh MPOOJIEMYy W MPEIJIOKUTH IYyTH €€
peleHus
12.2 0e30macHOi paboThl ¢ XUMHUYECKUMH BEIIECTBAMU, XUMHUUECKON MOCYION U

n1abopaTOpHBIM 000pyI0BaHUEM




12.3

13

mpaBuJIaMyd O€30MacHOTO OOpaIIeHHs C BEIIECTBAMH, HCIIOJIb3yeMbIMH B
MOBCEIHEBHOM JKM3HU, MpaBUIaMH TOBEICHUS B LEISIX cOepexeHus
3M0pOBbS M OKpYXKalollel NpUpPOIHOM Cpelpl; MOHMMAaHHE Bpena
(omacHOCTH) BO3ACMCTBHS Ha JKUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA HW OCYHICCTBICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

13.2

U3ydeHHE U ONMHCAaHHE (PU3MUYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHUE C
(GU3NUECKUMU M XMMHUYECKHMHU SIBJICHUSMH; OIBITBHI, HJUTIOCTPHPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKUil

U3YyYEHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

MOJIYYCHHUEC KHCJIOpPOAda U HU3YUYCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC BOAOpOOAA U
HN3YUCHUE €TI0 CBOﬁCTB; IOJIYUYCHHE YITICKHUCIOIO rasa M H3YUYCHHUE €TI0
CBOﬁCTB; IMOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOICTB

13.4

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB  C  ONPENEIEHHOM  MaccoBOM  JoJied
pacTBOPEHHOTO BEIIECTBA

NPUMEHEHHE HHIMKATOPOB (JJaKkMyca, METHIIOpaHka U ¢eHonadTanenHa)
JUTSL OTIPENICIICHUS XapaKTepa Cpelibl B pACTBOPAX KUCIIOT U IIEI0YCH

HCCIICAOBAaHNE U OIMMCAaHHUE CBOMCTB HCOPTraHNYCCKUX BCHICCTB PA3JIMYHBIX
KJIaCCOB; U3YUCHHUC BSaHMOHeﬁCTBHH KHCJIOT C MCETallllaMH, OKCHIAaAMHU
MCTAJLJIOB, PACTBOPHUMBIMHU H HCPACTBOPHUMBIMH OCHOBAHUSAMH, COJISIMH;
MOJIYYCHHUEC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHUC OAHOI'O MCTalla
ApyrumMm U3 pacTtBoOpa COJIM; HCCICAOBAHUC aM(bOTepHBIX CBOJCTB
THAPOKCHUAOB AJIIOMHUHUA U ITUHKA

pCeIICHUC OKCIICPUMCHTAJIBHBIX 3a4da4 II0 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHNYCCKUX COCHHHGHHﬁ)); ((3HeKTpOJ'II/ITI/I‘-ICCKa$I JAUCCOLIMAIIUA,
«Baxnelnyue HeMETaJUIbl U UX COCOUHCHUA, «Baxneine MeTaaabl U UX
COCOAUHCHU S

XMMUYECKHE D3KCIIEPUMEHTHI, WJUTIOCTPUPYIOIINE TPU3HAKU IPOTEKAHHS
peaknuii HOHHOTO OOMEHa; KaueCTBEHHbIE PEeaKlMU Ha MPHUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax MOHBI: XJOPHUI-, OpOMU-, HOAUN-, CyIbdat-, Gpocdat-,
KapOOHAT-, CHJIMKAaT-aHUOHBI, TUJPOKCHA-UOHBI, KAaTHOHBI aMMOHUA,
MarHusi, Kajibllus, adloMUHUs, xenesza (2+) u »xeneza (3+), meau (2+),
ITUHKA

YmMmenue:

141

NPEJCTaBIsATh  pe3yJabTaThl  dKCIIEpUMEHTa B (opme  BBHIBOJIOB,
JIOKa3aTeNnbCcTB, TIpagukoB MW TaOMMI] M  BBIABIATH SMIUPHUECKHE
3aKOHOMEPHOCTHU

14.2

YCTAQHABJIMBATh CBS3M MEXKIY pEIbHO HAOMI0aeMbIMH XUMHUYECKUMHU
SBJIEHUSIMU U TIpOLIECCaMH, MPOUCXOASIIMMU B MaKpo- MU MHKPOMHDPE,
O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




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

Kon

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue 37aeMEHTBHL. CHUMBOJIBI XHUMHYECKHUX J3JICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEIICCTBA.

1.3

14

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

3aKoH IIOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHTENLHAS aTOMHasa Mmacca.

OTHOCHUTENLHAS MOJICKYJIsIpHasd Macca. MaccoBas J0JIA XUMHUYCCKOI'0 35JIEMCHTa B
COCINMHCHHNU

1.5

KomuuectBo BemectBa. Moabs. Momnspaas wmacca. Monsipabiii  00EM  ra3oB.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

1.6

duznyeckrie ¥ XUMHYECKHE SBJICHUA. XUMHYECKas peakuuga nu eé IMPU3HAKH. 3akon
COXpPaHCHUA MACChbl BECIICCTB. XuMHYecKHe YpaBHCHHA

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. Ilepuogmyeckas cucremMa XMMHYECKUX diemeHToB J[.M.
Menpneneesa. Ilepuonbr u rpynnbl. PU3MYECKUMH CMBICI ITOPSAKOBOTO HOMEpA,
HOMEPOB I1€pHO/Ia ¥ TPYIIIHI JIEMEHTA

2.2

2.3

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

3aKOHOMEPHOCTH B H3MEHEHMM CBONCTB XHMHUYECKHX 3JEMEHTOB IEPBBIX TpPEX
NepuoaOB, Kajus, Kaiuplus (paauyca aToOMOB, 3JIEKTPOOTPHUIIATEIHHOCTH,
METAJUINIECKUX U HEMETAUTMYECKUX CBOWCTB) M UX COCIWHEHHH B COOTBETCTBHH C

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

Crpoenue BemecTsa

3.1

Xumudeckass  cBs3b.  KoBasieHTHas — (mojsipHass W HEMOJIApHAsi)  CBSI3b.
DIIEeKTPOOTPULIATETHLHOCTh XUMHUECKUX AJIeMeHTOB. MloHHast CBs3b. MeTaimnyeckas
CBSI3b

3.2

Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHasl, MOHHAsI, METaJJIN4ecKasi), 3aBUCUMOCTb
CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOW PEMIETKN U BUJIa XUMUYECKOM CBS3H

Baxueiiiine NpEACTABUTCIIM HCOPraHUYCCKHUX  BCIICCTB. Hemerannel u ux
coequHEHMs. MeTajibl U X COeIUHEHUS

4.1

Knaccupukamuss W  HOMEHKIATypa HEOPTaHWYECKHX COCIWHEHHWHA: OKCHIOB
(conmeoOpasyromye: OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHbIE) M HECcoJIeoOpa3yrollue;
OCHOBaHMH (LIENOYN U HEPACTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOACOIEpKAIUe




1 OECKHCIIOPOIHBIE, OMTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

duszndyeckrue W XMMHYECKHE CBOMCTBA IIPOCTBIX BCHICCTB-HEMCTALJIOB: BOJOPOJA,

42 XJIOpa, KHCIIOPO/a, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
®u3nyecKkue U XMMHYECKHE CBOKMCTBA MPOCTBIX BEUIECTB-METAJUIOB: JIUTHUS, HATPUS,
4.3 KaJlisg, MarHusg W KajdbUus, aJIOMHUHMS, Kele3a. OJIEKTPOXUMHYECKUH psij
HaIPSKEHUN METalJIOB
44 @u3nyeckue M XUMHUYECKHE CBONCTBA BOJOPOJHBIX COECIUHEHUH HEMETaJJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOAOPOAA, aMMHAKA
duznyeckue U XMMUYECKUE CBOICTBa okcuaoB HemeTawuioB: cepol (1V, VI), asora(ll,
4.5 IV, V), dochopa(lll, V), yraepona(ll, 1V), kpemuusa(lV). Ilomyuenue oxkcumoB
HEMETAJIJIOB
46 Xumnueckue cpoiictBa okcunoB: meTtawioB |A-IIIA rpynn, nwmaka, memu(ll) u
xeneza(ll, 11). [TomyueHre OKCHIOB METAILJIOB
XVWMHUYECKUE CBOWCTBA OCHOBAaHMA W aM(OTEPHBIX THIPOKCHIOB (HA IpUMeEpe
4.7 TUAPOKCUIOB allIOMUHUS, Kele3a, nuHKa). [lodydeHne ocHOBaHMII U aM(pOTEpHBIX
TUAPOKCHJIOB
OO0mue XUMUYECKHE CBOMICTBAa KHCJIOT: XJIOPOBOJOPOJHOHM, CEpOBOIOPOAHOM,
48 CEPHUCTOM, CepHOH, a30THOH, ¢ochopHOH, KpeMHHEBOW, yroiapHOW. (coObIe
' XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM Kucinor. [lomyueHue
KHUCJIOT
4.9 OO0me xuMHYECKHe CBOMCTBA cpennux coseit. [lomyuenue coneit
4.10 [Tonmyuenue, cobupaHue, pacro3HaBaHHWE BOJOPOJAA, KHUCIOPOJa, AaMMHaKa,
YIIIEKUCIIOTo Ta3a B 1abopaTopuu
411 [lonyuyenne amMMmuaka, cepHOW M a30THOM KHUCIOT B MpOMbIIIIEHHOCTH. OO0mue
' CIOCOOBI MOJTYYEHUS] METAJIOB
412  T'enernueckas cBS3b MEX/AY KJIaCCAMU HEOPTaHUUYECKUX COCTUHEHUIN
5 XVMMHYECKUE PEAKIINH
Knaccupukanus XUMHUECKHX peakuuMid MO pPa3IMYHbIM IpU3HAKaM: MO YUCITY U
5.1 COCTaBY yYaCTBYIOIIMX B PEAKIMH BEIIECTB, I10 TEIUIOBOMY 3(PPEKTy, 10 N3MEHEHUIO
CTENeHEeH OKUCICHHS] XUMUYECKHUX JIEMEHTOB
59 TennoBoil »pPeKT XMMHUYECKOH peaklHuH, TEPMOXHMHUYECKUE YpaBHEHMs. DK30- U
' 9HJOTEPMHUUYECKUE PEAKIIMH. TEPMOXUMHUUECKNE YPAaBHEHUS
OKHCIUTENBHOBOCCTAHOBUTENIBHBIE  peakunu. OKUCIUTENM U BOCCTAHOBUTEIU.
5.3 ITpoueccsl OKHCJICHHUS u BOCCTAHOBJICHHUSL. ONEKTPOHHBIN OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIUN
54 Teopust 3NIEKTPOIUTHUYECKON aucconuanuu. KaTHOHBI, aHUOHBL. JJEKTPOJIUTHI W
' HEANEeKTPOoJUThI. CHUIIbHBIC U c1a0bie JIeKTPOIUThI. CTENeHb JUCCOIHAIIT
55 Peakiiuu nonHoro ooMeHa. Y ciaoBus MPOTEKaHUs peakiuil HOHHOTo 0OMeHa, MOJIHbIE
' U COKpalI€HHbIE HOHHBIE YPaBHEHHUS peaKIuil
6 XUMHS U OKpY>Karollas cpenia
6.1 BemectBa w  marepuansl B MOBCEJHEBHOM JKW3HM 4eloBeKa. be3zomacHoe




UCIIOJIb30BAaHUE BEIECTB U XUMHUYECKUX peakiuid B ynadoparopuu u ObITy. IlepBas
IIOMOILB [P XMMUYECKUX 0’KOI'aX U OTPABIICHUSAX

XVUMHYECKOE 3arpsi3HEHUE OKpY’Karollel cpelpl (KUCIOTHBIE O, 3arpsi3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mnpenorBpameHus IIpenenbHas

6.2 nonyctumas  koHuentpauus —BemectB  (IIJK). Ponp xumum B pelieHun
IKOJIOTHYECKUX TIPOoOIeM. Y CHIICHHE TapHUKOBOTO 3 (deKTa, pa3pylieHue 030HOBOTO
cros
[Ipumenenue cepsl, a3ota, dpochopa, yraepoaa, KpeMHUS U UX COCIUHEHHUN B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH M CEIbCKOM XOo3siiicTBe. [IprMeHeHHe MeTanioB H

6.3 CIUIaBOB (CTaib, YyryH, AIOPATIOMHHUN, OpOH3a) B OBITY M MPOMBIIUICHHOCTH HX
coeauHeHuil. [loHsATHE O KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
KOppO3Uu

6.4 [IpupoaHbIe HCTOYHUKH YTIAEBOJAOPOAOB (Yroyib, IPUPOAHBIA ra3, He(Th), TPOITYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KAaK O COCAMHEHUAX

6.5 yraepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOIl, TJUIEPUH, YKCYCHAsl KHCIIOTA).

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

7.1 1o (hopMyIaM XUMHYECKHX COSAMHEHUM

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XUMAYECKHM yPaBHEHUSAM




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

» Xumusi: 8- kiacc: 6a30BbIN YPOBEHb: YUEOHUK; S5-€ U3/1aHKe, epepaboTaHHOe
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMoHEpHOE 00IIECTBO
«3marensctBo «lIpocBemienre»

» Xumusi: 9-if kinacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U3aHHe, TepepaboTaHHOe
["a6puensa O.C., OctpoymoB U.I'., CraakoB C.A. AKIIOHEpHOE OOIIECTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

- Xumus. 8 - 9 kiaccbl. YriayO0n€HHbll ypoBeHb. COOPHUK 3aa4 U yIIPaKHEHUH.
VYuebHoe nocobue, pazpaboTaHHOE B KOMIUIEKTE ¢ yueOHMKOM YepBuHa B.B.,
Bapnamosa A.B., Xacanosa T.B

- Xumus. [IpoBepounblie 1 KOHTposIbHBIE paboThL. 9 kiacc ['abpuernsin O.C.,
JIeicoBa I'.T".

- Xumus. 8 knacc. ba3oBblil ypoBeHb. [IpoBepoUHbIE U KOHTPOJIBHBIE paOOTHI
["a6puensn O.C., JIpicoBa I'.I'.

- Xumus. COOpHUK 3a1a4 U ynpaxkHeHui. 8 knacc [Mabpuensu O.C., TpuryOuak
N.B.

- Xumus. CoopHUK 3a1a4 U ynpakuenuid. 9 knacc [Mabpuensu O.C., TpuryOuak

N.B.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/
https://m.edsoo.ru

http://www.fipi.ru
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