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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHHU OCHOBHOTO oOIIero ooOpazoBaHus (yriyOJIEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
IpEeAMETa, ONpeaesieT 00s13aTeIbHOE MPEAMETHOE COJEPKAHNUE, €ET0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOCcTel oOywaromuxcsi. B mnporpaMme 10 XMMHHM — YYHUTBIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOTO COJIep KaHUsI.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOydYaroIMXCs, Ha NPOAOHKEHHE OOY4YEHHs] Ha YpPOBHE CpPEIHEro
o011iero oOpa3oBaHusl.

3HaHWEe XUMHH CIY)KUT OCHOBOW Il (OPMHUPOBAHUS MHPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UrparoT POpMUpPYEMbIE XUMHUEH MPEICTABICHHSI O PEBPAILICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CHOCOOCTBYET  peaju3allid  BO3MOXHOCTEH Ui  caMOpa3BUTUS U
dbopMupoBaHUsT  KyJbTyphl  JUYHOCTH  OOy4yawmuxcsi, uX oOmeld u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM y4eOHON  JedaTenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIHUMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIbI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(bopMHpPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

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

JlanHble HampaBlieHWs B OOYyYEHHMH XMMHH OOECHEYMBAIOTCA CHEIU(PUKON
COJlep KaHUsl TpeIMeTa, KOTOPBIM SBJISETCS NEeAarormuyeckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHUCS CUCTEMbI NIEPBOHAYATIBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHWYECKON XWUMHUHW, OCHOBOMOJIATAIONINX MPEACTABICHUA OOIIEeH XUMHUU
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHSITUI O XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMUYECKON KMHETUKE U TEPMOJMHAMUKE.

B 0OCHOBY TeOpeTMYECKHX 3HAHUN MOJ0XKEHbl AMIMPUYECKU IOTyYECHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME  cOAepKaHUsT MOporpaMMbl MO  XUMHUU  MPOUCXOAUT €
WCIOJB30BaHUEM 3HAHWW W3 paHee U3YUYCHHBIX YYEOHBIX TMPEIAMETOBR:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPHUSL.

[Iporpamma ocHOBHOTO 001Iero oOpa3oBaHusl MO XUMUU (yrayOJaEHHBIM
YpPOBEHb) OpPHEHTUPOBAHA HA COXpaHeHUWE (PYHIAMEHTAJIBLHOTO XapakTepa
oOpazoBaHus, cHenuPuKku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCHEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTUYECKas HAMPaBICHHOCTh OOy4YEHUsS XUMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHust B IpoUIbHBIX KJaccax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
podecCHOoHaNbHON OpUEHTALIMY U HAIIPaBJICHO HA MPEOCTaBICHUE BO3ZMOKHOCTU
KOKJIOMY O0O0yYaroleMycsi TpOSIBUTh CBOM HMHTEIJIEKTyalbHbIE U TBOPYECKHUE
CIOCOOHOCTH TIPW  HW3Y4YEHUH Y4YeOHOrOo TpeaMera, HEOOXOaUMBbIC IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[Iporpamma 1o xumMuu (yrayOn€HHBIM YpOBEHB) TNpelHAa3HAUYeHA st
WCIIOJIb30BaHUSI B 00pa30BaTENIbHBIX OPTaHMU3aAIUAX, PEATU3YIOUUX MPOTPAMMBbI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJIEHHOM YPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBEKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJbTYyphl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMbBI XUMUYECKUX 3HAHUM — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(GOpMHpPOBaHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEILHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMUU OTPaXaroT HANPaBJIECHHOCTh 00Y4YEeHUs Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbBHOMY HPUHATHIO 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 OOydJaronuxcs K CaMOCTOSITCIIbHOM ITO3HABATEIbLHON M
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM UHCJE€ YMEHHUA OOBSICHATH U OLEHUBATh SIBICHUSA
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
NESATEeIbHOCTH, CBA3aHHBIM C XHMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHHME LIEHHOCTH XUMUYECKHX 3HAHUN B JKU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrnyOnénnoe m3ydenue ydeOHOro mpeamera «Xumus» otBoautcs 102
yaca B 8kiacce (3 yaca B Heento) U 68 yacoB B 9 kiaccax (2 yaca B HEAEINIO).
Bcero 170 yacoB 3a nBa rojia o0y4eHusl.



COAEPXKXAHUE OBYUEHUA
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. ATperarHble
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 HaydyHOM MO3HAHWUU HA TEOPETUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUecKor Jaboparopun. [IpaBuna Oe3omacHoro oOpamieHus c
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.

BemecTtBa U XMMHYECKHE pPEAKIUU. ATOMBI M MOJEKYJbl. XHUMUYECKHE
31neMeHThl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M CIOKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BewecTB. OnpeneneHue BaJIEHTHOCTH AJIEMEHTOB I10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 40JiE XUMHYECKOTO 3JIEMEHTA B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonspHas Macca cmecH BelecTB. MosbHas J0Jist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUs XUMHUYECKUX Peakifil. 3aKOH COXPAaHEHUsI MacChl BEILIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COEAMHEHMS, 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
HemeTtayyioB. HaOmromenne Qusmueckux (IJIaBI€HHWE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuyectBoM | Monbs. HaOmrogeHume W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICEUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue u paznoxeHue ruapokcuna wmeau () npu
HarpeBaHUM, B3auMOJICHCTBUE >kene3a ¢ pactBopoMm cosu Meau (). Mzyuenue
Coco0OB  pa3ieneHuss cmeced (C  MOMOILIBI0 MarHuTa, (PUIBTpOBaHUE,
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. CocTaB 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 mpocTtoe BemiecTBO. Haxoxkaenue kuciopoaa B
npupoze, puzndeckue u XUMHYECKHE CBOMCTBA (PeakUUy TOPEHUSI U OKUCIICHUS).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCIOpo/ia B JabOpaTOpuu U MpoMbIuIeHHOCTH. [ToHsTHe 0
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- Y DHJIOTEPMUYECKUE peakuuu. TorumBo. Mcnons30BaHue 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 kuciorax u cossix. Mcnonb3oBaHue BOJOPOJia 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
MHIUKaToOpax. KpyroBopoT BoAbl B MOPUPOJE. 3arps3HEHUE MIPUPOIHBIX 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 XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKAUIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucior. MexayHapoaHass HOMEHKJIATypa 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,
KUCJIOTaMH U COJISIMU) U CHOcoObI moiydeHus. HepacTBopuMbie 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 TIOJIyYEHHE.

Conu  (cpegHue, KuUCIble, 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 N3YUEHUE 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;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpAIU3aluu;

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

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

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

Crpoenne aToMoB. XuMHueckas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (CeMemcTBax) CXOJHBIX AJEMEHTOB: LIEIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepuonnueckass cucremMa xumuudeckux dnaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. V1. Menneneesay. [lepuonast u rpymmsl (A- u
b-rpymer).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJNEKTPOHHAsT OpOUTaNb. DHEPreTHUYECKHE YPOBHU U TMOIAYPOBHHU
atoma: S-, p-, d-opOutamu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia M rPpymIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumuyecknx 35eMeHToB [lepuoguueckoit cucremsl /. . Menaeneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPreTHYECKMM YpPOBHSAM, HOAYPOBHSAM U
opouransim. Gusnueckuii cmpicn [lepuoanueckoro 3akoHa.

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

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

DONEeKTPOOTPUIATENBHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKas CBSA3b.
Buapl XHMMHYECKOM CBS3U: KOBAJIEHTHAs IIOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBA3b. MexaHM3Mbl 00pa30BaHUsl KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckne wu amMopdHble BemecTBa. THMBI KPUCTAINTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxwucieHusa. OrnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

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

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

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SABJICHUE (TPOIECC), HAYUHBIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0/IeHNEe, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EIWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUJIKOCTEH U TBEPABIX (KPUCTAUTMYECKHUX) TEJ, dJICKTPUICCKUN
3apsiJi, KOJIMYECTBO TEIUIOTHI.

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

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuomnorust: TexHocdepa, MPOU3BOJICTBO, XUMHISCKHE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[ToBTOpeHne u yriyOsieHue 3HAaHUN OCHOBHBIX pPa3fesioB Kypca & Kiacca.
Crpoenue aromoB. CBoiicTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIC XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus MOHU3AIUN ). [TocnenoBaTenbHOCTH
3aMOJHEHUSI JIEKTPOHHBIX OpOUTANe aTOMOB MalbIX MepuosioB. OCOOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBET€ NPEACTABICHUN O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BemiectBa B TBEpJOM, >KUJIKOM U Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHAs (HEMOJIsIpHAs,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3aUMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CUJIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAHUS  XUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY YYacTBYIOIIMX B pPEaKUWHU BEIIECTB, MO TemIoBoMy 3pdeKTy, o
W3MEHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, M0 arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIEeCTB).

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



[ToHsiTHE O CKOPOCTH XMMHMYECKOW peakiuu. 3aKOH AEHCTBYIOUIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 OOpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakuusax. [lonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. [IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
MpEeBpallleHU B Pa3jIMYHbIX YCIOBHUSAX HA OCHOBE MPEACTABICHUN 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIIeHHs. BakHple oxuciaurenn W BoccraHoBuTenu. [lepmanranar kamus
(xapaxTtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  SIEKTPOJIMTUYECKOM  AUccoLManMM. PacTBopeHne Kak  (QuU3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HENIEKTpOiuThl. KaTHOoHBI, aHWOHBL. MeXaHu3M JUCCOLMAlUU BEUIECTB C
pa3IMYHBIM BHJOM XHMHUYECKOM CBsi3u. CuiibHbIE U cJaOble 3JIEKTPOJIUTHI.
Crenenp aucconuanuy, KOHCTAaHTa aucconuanny. MIOHHOE NMpOW3BENECHHUE 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 peakiuii. CBoilcTBa
KHCJIOT, OCHOBaHWIl W COJEHl B CBETE MPEICTaBIECHUN OO0 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 H
HeMeTaJuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

VCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKIUU OT BO3IEUCTBUSA
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, BBIICIICHHE ra3a, 00pa30BaHUE BOJIbI);



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

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKuil (TOpeHHE, PEAKIIMK Pa3JI0KEHUS, COSTUHEHNUS );

pacro3HaBaHUEe HEOPraHWYECKUX BEHIECTB C IOMOINbI0 KaYeCTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHBIE peakiuuy, «luaponus coneiy, «DIeKTpoauTHIecKas
JTUCCOLIHAITIS.

HemeTtanibl U MX coeIMHEHUSA

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

OO6mast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBomopoa. ComsiHass  KHCIOTa, XHWMHWYECKHE CBOMCTBA, IMOJYYEHHE,
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 CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIEHU
okucieHusi. CTpoeHrne U puU3NUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil kuciotamu). CepoBojgopoid, CTpoeHue, GU3NYECKUE U
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIBbHBIC CBOWCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpeACcTaBUTeNs Kiacca KUciaoT U crneuuduueckue). Conu CepHOM KHCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOil KucnoThl. [IpeacTaBieHns 0 XUMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoil KHUCIOTHI U cyib(aroB. KauecTBeHHbIC
peakuuu Ha cyiabhut-, 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.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

A3OT, pacmpocTpaHeHue B Mpupoie, (pu3nueckrne U XUMUYECKHE CBOWCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIE CBOWMCTBa BOJHOTO pacTBopa), NPUMEHEHHE U TMOJy4YCHHE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbI aMMoHus. Oxcuuabl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
CBOMCcTBa (0OlIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHH(PHUYECKHe),
npuMeHeHue. XUMHUYECKHE PEaklUu, JIeKAlIMe B OCHOBE IOJIYYCHHS a30THOU
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHEHHUSIMH a30Ta (KUCJIOTHBIC JOXKIW, 3arps3HEHHE BO3/AyXa, IMOYBBI H
BOJIOEMOB).

®ochop, ammorponHsie Moauduxanuu pochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl docdopa (I, V), dochopnas kuciora, Gu3MYecKUe U XUMHUUYECKHUE
cBoiicTBa, nosyuenue. KauecrBennas peakiusa Ha (ocdar-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 |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTETIEHN OKUCIICHUSI.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3auMoOIeHiCTBME C METallaMi, HEMETaJUIaMU, KOHIIECHTPUPOBAHHBIMH a30THOU U
cepHoit kucinoramu). [lonsitue 06 amcopouuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaeposa, ux ¢Gu3NUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBI, MMOJYYCHHE W MPUMEHEHHE. DKOJIOTUYECKUE MPOOIEMBbl aTMOCHEPHI,
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, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja: yriieBoAOpoAbl (METaH, 3TaH, 3TWIEH, alETHIECH), 3TAHOJI, TJIMIEpPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEepabOTKU, UX POJIb B OBITY U MPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
VIJIEBOJAX — W WX POJU B JKU3HM 4YeloBeKa. EJMHCTBO OpraHUYecKux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJulaMH, KUCJIOPOJIOM, YIJIEpOJOM, TaJloreHamMu), MOJyYeHUue U MpUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHJIMKATHI: (DU3UYCCKHE M XUMUYECKHUE CBOMCTBA, MOJTYYCHUE W MPUMEHEHUE B
OBITY M MPOMBIIUICHHOCTH. BaxkHelIne CTpOUTENIbHbIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30MmacHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUYEHUE BELIECTB U SIBJICHUMN:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMHUJI- U UOJAUA-UOHBI U
HaO0JI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJICHHUE C 00pa3IaMu Cephl U €€ IPUPOJTHBIX COCTUHEHUN;

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

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

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

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

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,

M3y4YECHUE B3aUMOJICUCTBHUS KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMIBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



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

NoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE ¢ oOpa3liaMd NPHUPOAHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CUIIMKATHON IPOMBILIJIEHHOCTH;

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

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM HMX NOJIOKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTaiioB. O01Me XuMudecke cBoiicTBa MeTaiyioB. O01IMe criocoObl NOMyYEHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOIN3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne METaIOB U CIUIABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamel: nosnoxeHue B llepuoamyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THAPOKCHUIBI HATPUS U Kanus. [[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUWW: TIOJIOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Ipupoae. PU3nyecknue 1 XMMUYECKUE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: IoJIokeHue B [leproanyeckoil cucteMe XMMUYECKUX JJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKIE€HHME B npupone. Pusnueckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
anmroMuHus. [IpuMeHenne antoMUHNA U €ro CIJIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrPYyMMH):
nonoxxkenne B llepuomnueckon cucreme Xumuyeckux odnemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTU CTPOEHMSI aTOMOB. SIBJIEHUE «IIpOBaja» 3JIEKTPOHA Ha
IpUMeEpe CTPOEHUs aTOMOB XpoMa, Me/iu, cepeOpa. BaneHTHbIe cOCTOSIHUS aTOMOB
d->7IeMEHTOB, CTENEHW OKHCICHUS aTOMOB B COCIMHEHHSX. 3aBHCHUMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHHS 3JIEMEHTAa B COCIMHEHUHU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OKHcieHus. OOuie KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, UX npuMeHeHuu. [IpencraBneHuss 00 aMMHAYHBIX KOMIUIEKCAaX cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, IPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHbIE peaklliy HAa KATUOHBI LIMHKA.

Kene3o: crpoeHune aroma, CTENEHM OKHUCIEeHMs. HaxoxneHuwe B npupoje.
duznyeckne 1 XMMUYECKHE CBOMCTBA JKeJe3a, IPUMEHEHHE. bruonorudeckas posib
xene3a. Oxcuawl, Tuapokcuasl U conm xkenesa (1) u xenesa (lll), ux cocras,
CBOMCTBa M TmoyiyueHHe. KauecTBeHHblE peaKIMM Ha KaTUOHBI xeneza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE C oOpa3llaMi METAJIOB W CIUIaBOB, HMX (PU3NYECKUMU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YE€HUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PACTBOPAMHU COJIEM H
KHUCIIOT, UCCJIEIOBAHKUE TMPOIIECCOB AJIEKTPOiK3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3y4eHue OCOOCHHOCTEH B3aWMOJECHCTBUS OKCUAOB KaJbLIUS W HATPUS 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, A IIOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

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

uccienoBanue aM(GOTEPHBIX CBOMCTB THIPOKCHUJIA ATIOMHHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

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

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BCIIIECTBA M MaTepHalibl, 00JIaCTH WX MPUMEHEHHs. be3omacHoe HCIoIb30BaHUE
BEIIECTB U XHMMHYECKUX peakiuil B ObITy. IlepBasi moMouip npu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

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

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIUHEHUHN sl (YHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

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

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3aMyd MarepuajgoB (CTEKJO, CIIaBbl METAJJIOB, MOJUMEPHBIC MaTepHalbl),
ONPEAECICHUE KHUCIOTHOCTH IIPUPOAHBIX BOJ, MOJECIMPOBAHUE MpOLEcca
0o0pa30BaHUs KUCIOTHOTO JOX/Is, U3YYEHHE €T0 BO3JACHCTBUS HA MaTEPHAIIBI.

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

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B NIEPUOJIaX U TPyMIIaXx.

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

Kinaccubukanys XUMHUYECKUX peakIuid 10 Ppa3IMYHbBIM  IpHU3HAKaAM.
[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  JAUCCOIMAMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYIICCTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

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

®du3nka: BEMIECTBO, TeJNO, (U3UYECKUE BEIUUYUHBI, C€IUHUIBI U3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUAKOCTEH W TBEPAbIX (KPUCTAUIMUECKHUX) TEl,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0T0 CBETa B CIIEKT.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI, IUTAHETA 3E€MJIA.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

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
TPAJUIUOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT IpolleccaM CaMOMNO3HAHUsS, CaMOPAa3BUTHUA M  COLMATU3ALMH
O0yJarOIITIXCsl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M HMCTOPHUYECKOMY HACIEIUI0, MOHMUMAHWE 3HAYEHHUS XUMHUYECKOU
HAyKW W TEXHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax W MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, TMPOSIBJIEHUE KOMMYHUKATHUBHOW KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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 TMOCJEACTBUM
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

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

OCO3HAHUE IIEHHOCTU HAYYHOT'O MO3HAHUS JJI1 Pa3BUTHUS KaXKJIOr0 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;

Mo3HABaTelIbHAs MOTHBAllUSI W UWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBIICHUS W YPOBHS adbHEHIIIETO
oOy4JeHHS;

4) BOCIIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOI'O 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
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYyAIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

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

pa3BUTHE MHTEpeca K MpoQeccusiM, CBSI3aHHBIM C XMMHEH, B TOM YHUCIE 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 YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OILEGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKpY)Kalollel Cpelibl; OCO3HaHUE TIJ00AIbHOTO XapakTepa HSKOJOTHYECKUX
npo0ieM U MyTel UX pelIeHUs; CIIOCOOHOCTh NMPUMEHSTHh 3HAHUS, MOJTy4yaeMble
IIpU U3YYEHUU XUMHH, Uil PELICHUS 3aj]lad, CBS3aHHBIX C OKPYXKAIOIIEH Cpenoil;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOIHON, TEXHOJIOTHYECKOM M COLMAJIBbHOW Cpell; TOTOBHOCTh K YYacCTHUIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

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

YCBOEHHUE MEXIUCIUIIUMHAPHBIX (MEXIPEIMETHBIX) MOHATUM, OTpakaromux
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCATbHBIMU Y4YEOHBIMU JEUCTBUSMHU (ITO3HABATEIIbLHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



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

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWH: PACKPHIBATh CMBICT XUMHUYCCKUX TMOHATHH (BBIICTATH UX 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 MEXKIYy OOBEKTaMH HW3Y4YEHUS, 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 TIPOIECCE MO3HAHUS MOHATHS (TIPEIMETHBIE W METaIlpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHUYECKOW PEAKIIMU — MPH PEIIeHUH Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITHN.

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

YMEHHSI TIPUMEHATh METOJbl HAydHOTO ITO3HAHHWS BEIIECTB M SBJICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (PAKTHI, BHISBIISATH
u QopMynupoBaTh MpodJieMy, ONMPENeNsTh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBJIATh €€ TPOBEPKY; YMEHHS IMPOBOJWTH W3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¢ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUKAX WH(OpMaIuu (HaydHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HEMPOTHBOPEYUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpMaIIMIO, 3HAYUMYIO JJIs pelieHus y4eOHOH 3ajaud; yMEHHs NpPUMEHATH
pa3MyHble METOJAbl U (POPMYJIMPOBATH 3alpoChl TMpPU TOUCKE U OTOOpe
uHpopMaIuu, HEOOXOIUMOUN ISl BBIMOJTHEHUS YYEOHBIX 3a/]ay; HUCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYIO (OpMYy MpEACTaBICHUSI
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
MaTeMaTHYeCKHUe) 3HAKU U CUMBOJIBI, (popmysbl, abOpeBHaTypbl, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh IMOJYUYEHHBIC PE3yJIbTaThl MO3HABATEIBLHON NESITEIHHOCTH 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) TUCKYCCUHU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeMON TeME U BBICKA3bIBaTh UJIEH,
dbopMyIUpPOBATh CBOM MPEJIOKEHHUSI OTHOCUTEIIBHO BBITIOJHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYIIOBBIX (opMax paboTh: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBHIMOJHEHHOW pabOThI; pemaTh BO3HUKAIONIME MPOOIeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aMOJIEUCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

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



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BbIOMpaTh CHOCO0 perieHus y4eOHOM 3agaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HaubOoiee MOAXOMAIMIMI C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO padOTy MPHU PEUICHUN YYeOHOH Min
UCCIIEIOBATENICKOM  3aJjaud; HAa  OCHOBE  MOJYYCHHBIX  PE3yJIbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLIECCOB; aHAJIM3UPOBATh PE3yJIbTAThl: COOTHOCUTH CBOU JEHUCTBUS C
IUITAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIISTh CAMOKOHTPOIb JIEATEIbHOCTH;
KOPPEKTHPOBATDH CBOIO JEATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOTO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAIU30BHIBATH YIIyOJIEHHOE H3Y4YeHHE KaKk B paMKax
OTIEIBHBIX KJIACCOB, TaK M B paMKax pealu3alud HHIAWBUIYaJIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecs: CMOTYT JeTajJbHee OCBOMTH MarepHall, OBJIAJAETh PacIIUPEHHBIM
KpPYTOM MOHSATHI U METOJI0B, peliaTh 3a1a4i 00Jjiee BBICOKOT'O YPOBHS CIIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHM, cHenu(pUUECKHX I HpPEeIMETHON
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
MOJIyYEHUI0O HOBOTO 3HAHMs, €ro HWHTEpIpeTaluH, MNOpeoOpa3oBaHUI0 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
CIICAYIOIIAE TPEIMETHBIC PE3yJbTaThl H3YUYCHHS XUMHU Ha YriyOJCHHBIM
yYpOBHE:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYCCKHX TIOHSATHH: aToM, MOJIEKyJa,
XUMHYCCKHIA 3JIEMEHT, METa/Ul, HEeMEeTaJUl, aJUIOTPOIHS, IPOCTOE BEIICCTBO,
CIIO)KHOE BEIIECTBO, CMeCh (OIHOPOAHAS ¥ HEOJHOPOJIHAs), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAsi ¥ MOJICKYJIIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JOJs XHMHYECKOTO DJJIEMEHTa B COCIUHCHHH,
MOJIIPHBIA 00BhEM, OTHOCHTEIIbHAS IIJIOTHOCTH T'a30B, OKCHJI, KUCJIOTa, OCHOBAHWE,
COJIb, aM(OTEPHBIA OKCHJ, aM(OTEPHBI THAPOKCHI, XUMHYECKas peakIus,
KJIaCCU(HUKAIIMS PEaKIUi: PEakiui COCIUHEHUS, PEAKIMKH PA3JIOKCHHUS, PEaKIIuu



3aMEIICHUsI, PEaKIMu OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdexT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWUTab,
pagnyc aroMa, XMMHUYECKasl CBS3b, MOJISIPHAS U HENOJISIpHAS KOBAJICHTHAsl CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAas KOHILIEHTpaIMsl) B pacTBOpE, MOJIApHAs KOHILIEHTpAIusl BEIECTBA B
pacTBOpE;  BIEKTPOOTPUUATEIIBHOCTh, CTEINECHb OKHUCJIEHHUS, OKHCIUTEIN U
BOCCTAaHOBUTEH, OKHCJICHUE 151 BOCCTaHOBJICHHUE, OKHCJIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU, METO/I DJICKTPOHHOTO OajaHca;

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

HCITOJIB30BAaTh XUMUYECKYIO CUMBOJIUKY JIJII COCTaBIICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

OTIPEJIENISITh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENIEHb OKHUCIICHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSAX, MPUHAIICHKHOCTD
BEILECTB K ONPEACICHHOMY KJIacCy COEMHEHUN 10 (opMyiiaM, BUAbl XUMUYECKOU
CBSI3U (KOBaJICHTHOM M MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

PACKpBIBATh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IMOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOpUH, 3aKOHa ABOTAaJIpO U €r0 CIEICTBUM, NPEACTABICHUNA O HAYYHBIX METOAAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
MCCJICIOBAHUS BEIIECTB U U3YUYECHUSI XUMHUYECKUX PEaKIIUM;

JEMOHCTPUPOBATh MOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHMYECKUX JIEMEHTOB OT UX MOJIO)KEHUS B llepuoanueckon cucreme:

ONMMCHIBATh W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuogndeckoit
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TjaBHas moiarpynna (A-
rpynna)» u «nobdounas noarpymnmna (b-rpynmna)», «Mansie nepuoab» U «OoJbIINe
IIEPUOIBI»;

COOTHOCHUTH 0003HAuUEHHUs, KOTOpble UMEIOTCs B Tabnuie «llepuoamueckas
cucremMa xumuueckux osnemeHtoB J[. WM. MeHneneeBay, C YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHWYECKHMX JJIEMEHTOB (COCTaB U 3apsl
sqipa, o0I11Iee YMCIIO SJIEKTPOHOB M paclpe/IeSIEHUE UX MO JIEKTPOHHBIM CJIOSM);

OOBSICHATH CBA3b TMOJIOKEHUA JyieMeHTa B llepuogudeckoil cucreme c
pacrpenesieHueM JJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSM, IIOAYPOBHSAM W
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIUU BEILIECTB, O
TeroBoMy b (DEKTy);

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



CBOMCTBA OKCHJIOB, KMCJIOT, OCHOBAHMM M COJIEM, TEHETHYECKYIO CBS3b MEXKIY
HUMH, TOATBEPXKAAsl MPUMEPAMU MOJEKYJSPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMKCHIBATH POJIb KUCIOPO/a, BOJOPOAA M BOJBI B MPUPOJIHBIX IMpoIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH,
BO3MOYKHOE HCIOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATh W TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHHUS, BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKUX MpPEBpAIICHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH,
MacCOBYIO JIOJIF0 XHMHYECKOTO 3JEMEHTa Mo (QopMylie COCTUHEHHS, HAXOJIUTh
npocTeinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MAacCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MOJISIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHEHUSIM XUMUYECKON PEaKIINY;

MPUMEHSITh OCHOBHBIC OIEpallUd MBICTUTEILHON JCATEILHOCTH — aHAIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/bl MO3HAHUSI — HAOIIO/ICHUE,
U3MEpPEHUEe, MOJICIUPOBAHUE, AKCHEPUMEHT (peajbHbIi M MBICIACHHBIN) — JIs
OCBOEHHSI YUEOHOTO COAEpKaHNUS;

pacKkpbiBaTh  CYIIHOCTh MPOLIECCOB OKHUCJIEHUS W  BOCCTAHOBIICHMUS,
COCTaBIISAITh YPABHEHUS MPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUN
(METOIOM DJIEKTPOHHOTO OanaHca);

YCTAHABJIMBATh CBS3M MEXKAY peajbHO HAOMI0JaeMbIMU XUMHYECKUMHU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOISIIIMMU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYUHBI MHOTOOOpa3usl BEIIECTB, COOTHOCUTh XMMUYECKUE 3HAHUS CO 3HAHUSIMU
JPYTUX YYEOHBIX MPEIMETOB;

coOnogaTh  mpaBuwia — Oe3omacHOW  paboOThl B jabopaTopuu  IpH
UCIIOJIb30BAaHUM XUMHUYECKONM TOCydbl M OOOpyAOBaHUS, a TakKKe IMpaBuiia
oOpallleHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH BBITOJHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaOOT MO TMOJYYCHUIO U COOHUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJAOPOAA U KHUCIOPOa), MPUTOTOBICHUIO PACTBOPOB C
ONPENICIIEHHONM  MAacCOBOM  JOJEW  PACTBOPEHHOIO  BEIIECTBA, PEUICHUIO
HKCIIEPUMEHTAJIBHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIaCChl HEOPraHUYeCKHUX
COCIUHCHUI;

JEMOHCTPUPOBATh  BJIAJICHUE OCHOBAMHU XHUMHUYECKOW TIPaMOTHOCTH,
BKJTFOYAOIIEH yMEHHsSI 0€30macHOro oOpaIieHus ¢ BEIIeCTBAMH, HCTIOIb3YEMbIMU



B ITOBCEHCBHOMW JKU3HHU, a TAK)KE 3HAHKE IMPABUJ MTOBEICHUS B IICIIAX COCPEHKCHISI
3JI0POBBS U OKPY’KAIOIICH CpeIbl.

K xonmy oOyuenuss ¢ 9 knacce y oOyuyaromierocs OyayT copMHUpOBaHBI
CIICIYIONTUE TIPEAMETHBIC PE3yNbTaThl HW3YUYEHUS XUMUW Ha YIITyOJEHHBIM
YPOBHE:

PacCKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN DJIEMEHT,
aTOM, MOJIEKYJla, HOH, KAaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peakiusi, TerIoBor d(P(PEeKT peakiuu, Mob, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJUTHI, HEAIEKTPOIMTHI, SJIECKTPOJIUTUYECKAS] TUCCOIMAIIUS, PEAKIINH
MOHHOTO OOMEHa, THIPOJU3 COJeil, oOpaTMMble M HEOOpaTHMBIE peaKluH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHE, OJJEKTPOJU3, auloTponus, am(pOTEPHOCTb,
XUMHUYECKasl CBA3b (KOBAJCHTHAs, MOHHAsS, METAJUINYECKAsl), MEKMOJEKYISIPHbIE
B3aUMOJEHCTBUS (BOJIOpOAHAs CBS3b, CUJbl BaH-nep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (IpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHELIEHTPUPOBaHHAs KyOuueckas,
reKcaroHajibHas IUIOTHOYNIAaKOBAaHHAs), KOPpPO3Usl METAJIOB, CIUIABBI; CKOPOCTh
XUMHUYECKON peaklny, KaTaluu3, XUMUYECKOE PABHOBECHE, dJIEMEHTHl XUMUYECKOU
TEPMOJIMHAMMKH KaK OJJTHOM U3 TeopeTudecKux ocHOB xumuu; I1/1K;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHSITHH W
MPUMEHSTH ITH MOHATHS PY OMUCAHUU BELIECTB U X MPEBPAIICHMUI;

UCIIOJIb30BaTh XMMHUECKYI0 CUMBOJMKY JJIsl COCTaBJIEHUS! (DOPMYI BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKLINN;

ONpPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHUX JJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy COeIUHEHUN 1o (opMynam, BHAbl XUMHYECKON CBS3M (KOBAJICHTHOM,
VOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COEOUHEHUSX, 3aps] HOHA [0
XUMHUYECKON (opmyre, XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMmbicn [lepuogmueckoro 3akona [J[. WM. MeHnneneeBa u
JEMOHCTPHUPOBATH €r0 NOHUMAaHUE:!

ONKCHIBATHh W XapaKTepu3oBaTh TabimuHyro ¢opmy I[lepuogmueckoit
CUCTEMBl XUMHYECKHMX DJIEMEHTOB: pa3iuyarh MOHATUA «A-rpynna» u «b-
rpynmnay, «Majible epUoib» U «OOJIbIINE MEPUOIBI»;

OOBSCHATH CBA3b TMOJOXKEHUsS HyeMeHTa B llepuoguueckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, IOJYPOBHSAM U
opOUTaIsIM aTOMOB MEPBBIX YETHIPEX NEPUO/IOB;



BBIICNISITh OOIIHME 3aKOHOMEPHOCTH B M3MEHECHHHM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUN (KUCIIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCHUJIOB) B MpeJeiax MallblX MEPHUOJ0B U TJIABHBIX MOATPYMI C
Y4€TOM CTPOCHHUSI UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Aucconranuu, 3akoHa ['ecca
U €ro CIEJICTBHI, 3aKOHAa JEWCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW W3MEHEHHS
CKOPOCTHM XHMMHUYECKOW pEaKIuu, HampaBlICHUS CMENICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIaCCU(PUIIMPOBATh XMUMHUYECKUE DSJIEMEHTBHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIy U COCTaBY YUACTBYIOIIMX B PEAKIIUU BEIECTB, IO
TEIUIOBOMY 3(eKTy, MO arperaTHoMy COCTOSIHUIO PEareHTOB, MO W3MEHEHUIO
CTETICHEH OKHUCIEHHUS XHUMHUYECKHX 3JEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHUIO
KaTanu3aropa);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB HEOPTraHMYECKUX COECIWHEHUM, MOATBEpPXKAas 3TO ONMUCAHUE
NpuMepaMl  MOJICKYJIIPHBIX M HOHHBIX  YpPaBHEHHM  COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS: DJIEKTPOJIUTHUYECKON JTUCCOLMALINYI KUCIIOT, MEI0UeH
W COJICH; TOJIHBIE M COKpAICHHbIE YPaBHEHUS pEaKIUil HMOHHOrO OOMEHa;
peakuuii, MOATBEPKIAIOIIMUX CYIIECTBOBAHME TIE€HETUYECKOM CBA3UM MEXAY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh IIPOLECCOB THUJPOJM3a COJEH  IOCPEICTBOM
COCTaBJICHUSI KPATKUX HOHHBIX U MOJIEKYJSIPHBIX YPABHEHUN PEAKIUM, CYIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMil  MOCPEACTBOM  COCTaBJICHUS
AJIIEKTPOHHOTO 0alaHca dTUX PEeaAKIUi;

MPEICKa3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu3oBaTh (OMHUCHIBATh) (PU3MUYECKUe W XUMHUYECKHE CBOMCTBA
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, rpaduT, anmas, KpeMHuit, 00p, a3oT, ¢pocdop,
cepa, XJIOp, HaTpU#, Kajauii, MarHui, KajablUi, AIFOMUHUN, KEIE€30, MEJlb, IUHK,
cepebpo) U 00pa30BAHHBIX MMHU CIIOKHBIX BEIIECTB, B TOM YMCJIE MX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPOJ, cepoBoaopoid, okcuasl yriepoxa (I, 1V),
kpemuaus (1V), asora (I, I, I, IV, V) u dochopa (I, V), cepsr (IV, VI),
CEepHHCTas, cepHasi, a30THas, (QocdopHas, yroibHas, KpEMHHEBas KHUCIOTHI,
okcuabl U ruapokcuabl MetamioB |A—IIA-rpynmn, amomunus, meau (1), nunka,
xenesa (11 u 11));

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



OMUCHIBATH POJIb BAXKHEHIIINX U3YYaE€MbIX BEILIECTB B MPUPOJHBIX Mpolieccax,
BJIMSIHUE HA KUBbIC OPraHU3MbI, IPUMEHEHHUE B PA3JIMUHBIX OTPACIISIX SKOHOMUKH,
MCIIOJIB30BaHUE JISl CO3/IaHUSI COBPEMEHHBIX MAaTEPUATIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIMH, MOATBEPKAAIONINE KaYeCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIIECTB, PACIO3HABATh OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMua-, HoAuA-, Cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUS, MarHusi, KaJblUs, aIIOMUHUS, *kene3a (2+) u xenesza (3+), menu (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEILIECTB B
3aBUCUMOCTH OT UX COCTaBa MU CTPOECHUS, IPUMEHEHNE BEUIECTB B 3aBUCUMOCTH OT
UX CBOWCTB, BOBMOXKHOCTh MPOTEKAHUSI XUMUYECKUX MPEBpAIICHUN B Pa3IUUYHBIX
YCJIOBUSIX HAa OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHUMHUYECKON KUHETUKU U
TEPMOJUHAMUKY;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJe COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAcCTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUH, MOJSIPHYI0 KOHIEHTpAllMI0 BEIIECTBA B pPacTBOpE, HAXOAUTh
npocTeiinyo (popMyIly BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUETHI M0 YPABHEHUSIM XMUMHUYECKUX PEAKIUN C y4€TOM HEIO0CTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTUYECKOrO BBIXOAA MPOAYKTA, 3HAUCHHS TEIJIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOmoaTh  mpaBuia  Oe3omacHoW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOpallleHusl ¢ BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSIMU BBITTOJHEHUS
7a00paTOPHBIX OMBITOB M MPAaKTUYECKUX PadOT MO MOJYYEHUIO M COOMpaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHUaka ¢ YIJIEKHCIOrO Ta3a) W PEHICHHUIO
AKCHEPUMEHTAIbHBIX 3aJlad 10 TeMaM Kypca, IMPEICTaBISATh pPe3yJbTaThl
AKCTIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUIl U BBISBISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MIPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTEIHOU JEATEebHOCTU (aHau3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEHHWEe, CHCTEMATHU3aIldi0, BBIABICHUE IPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYCHUHM CBOWCTB BEIIECTB M XUMUYECKUX PEAKIUH,
BJIaJIETh €CTECTBEHHO-HAYYHBIMU METOJIaMH TO3HaHUs (HAOJI0JeHre, U3MEpEHUe,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

NPUMCHAThL  MpaBuiaa  O€30MacHOrO  oOpallieHus C  BEIIeCTBaMH,
UCIIOJb3YEMbIMU B TOBCEJHEBHOM JKW3HU, TMpaBUja MOBEAEHUS B IEJIX
cOepexeHus: 3J0pOBbS W OKPYXKAIOIIEH NPUPOIHON Cpenpl, NMOHUMATh Bpea
(OmMacHOCTh) BO3JCHCTBHS Ha JKUBBICE OPraHU3MBI OIPEJEICHHBIX BEIIECTB,



MOSICHATh HAa TIPUMEPAX CIIOCOOBI YMEHBIEHUS W MPEIOTBPAIICHUS UX BPETHOTO
BO3JICHCTBHUSI, 3HAUCHHE KUPOB, OCITKOB, YTIEBOAOB JIJIsi OpraHU3Ma YEJIOBEKA;

UCIIONIb30BaTh MOJY4YEHHBIC MpeNcTaBiIeHus O cdepax MpodecCHOHaTLHON
JIESITEIIbHOCTH, CBS3aHHBIX C HAYKOW M COBPEMEHHBIMH TEXHOJIOTUSIMH, KAaK OCHOBY
JUIST POECCHOHATBHON OpWUEHTAIMM W ISl OCO3HAHHOTO BBIOOpA XMMHH Kak
npoHIIBHOTO TIpeAMeTa MPU NPOJODKEHWH OOYYeHHS Ha YPOBHE CPEIHETO
oOmrero oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAOBATEIHCKON JEATEIBHOCTH
XAMHYECKONH W XUMHUKO-DKOJOTHYECKOW HAMpPaBICHHOCTH, MPHOOPECTH OIIBIT
IIPOBEJICHUS YICOHBIX UCCIICIOBAHUN B YCIOBHUSIX 00pa30BaTEIbHBIX OpraHU3aIlni,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3ieioB JuaekTpoHHbIe (UU(pOBbHIE)
KoHTpoJibHbIe IIpakTH4eckue

n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI

padoThI padoThI

Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
Xumusi — BaxkHast 00J1aCTh .

http://school-collection.edu.ru
11 €CTECTBO3HAHUS U 7 5 ]

- HPAKTHUECKO http://fcior.edu.ru
JESATEITbHOCTH YelIOBEKa https://myschool.edu.ru/
BemecTBa 1 xumuueckue

1.2 n 22 1
peakuuu

Hroro mo pazueny 29

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPTaHHYECKUX BELECTB

Bosnyx. Ilonarue o razax.

2.1 17 1 1
Kucnopon. Oxcunbt
29 Bonopoa. IMousitue o 5 ! http://school-collection.edu.ru
' KHCIIOTaX 1 COJIAX http://fcior.edu.ru
2.3 Bona. Pactsoper. [orstue 14 1 1 https://myschool.edu.ru/
00 OCHOBaHUSX
OCHOBHBIE KJIACCHI
2.4 HEOpPraHUYECKUX 15 1 1
COCTMHCHHI
Wroro no pazneny 52

Pasznea 3. [lepuoauueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jaemenTon /1. U.

MenaeneeBa. CTpoeHne aTOMOB.



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

Xumnueckas cBsizb. OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[Tepuonuueckuii 3aKOH U
IIepuonnueckas cucrema

3.1 XUMHUYECKHX DJIEMEHTOB /. 10
N. MenpneneeBa. Ctpoenue

aToma

http://school-collection.edu.ru

http://fcior.edu.ru

XUMHYECKas CB3b.

https://myschool.edu.ru/

OKUCIUTEIBLHO-
3.2 10 1
BOCCTAHOBUTEIIbHEIE
peaknuu
Hroro no pazneny 20
PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 102 >



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoabnbie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pa3znea 1. BenmecTBO 1 XumMn4yeckasi peakimus
11 [ToBTOpeHue u yrayoiaeHne 3HaHU 0 ) http://school-
BCIMCCTBE collection.edu.ru
OCHOBHBIEC 3aKOHOMEPHOCTHU TIPOTEKAHUS .
1.2 P P 9 1 1 http://fcior.edu.ru
XUMHYECKHUX PEaKIUii
https://myschool.edu.ru/
13 DJIEKTPOTUTHYECKAS TUCCOIHAIINS. 10 1 5
' XUMUUECKHE PEAKIMH B PACTBOPAX
Hroro no paszneny 21
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
91 OO01mas xapakTepUCTHKA XUMUYECKUX 5 1
' aneMeHTOB VIIA-rpynmnsl. ["anorens
OO61mas xapakTepUCTHKa XUMUYECKUX http://school-
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 4 .
collection.edu.ru
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX http://fcior.edu.ru
2.3 aneMeHTOB VA-rpymmsl. A3ot, hochop u ux 6 1 https://myschool.edu.ru/
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB |VA-rpynmnsl. Yraepoa u 7 1 1

KpEMHUU, UX coequHeHus. bop



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

Pazgen 3. MeTa/JIbI M BX COeTUHEHU S

23

3.1 OO01me cBOCTBA METAIIIIOB 5 http://school-
collection.edu.ru
3.2 Baxueime MetTamisl 1 UX COSIUHEHUS 10 http://fcior.edu.ru
https://myschool.edu.ru/
Hroro no pazaeny 15
Pasnen 4. Xumus u oxkpy:xaomas cpeaa
http://school-
collection.edu.ru
4 l Bemecma n MaTepI/IaJ'II)I B JKXU3HU YCJIOBCKA. 2 .
' OCHOBBI 2KOJIOTUYECKON TPAMOTHOCTH http://fcior.edu.ru
https://myschool.edu.ru/
Hroro no pazneny 2
Pasznea 5. O0001menue 3HAHNH
http://school-
collection.edu.ru
£ 1 [ToBTOpeHue u 0600IIEHIe 3HAHHIA 6 http://fcior.edu.ru
. OCHOBHBIX pa3zieJIoB KypcoB 8—9 kiaccoB https://myschool.edu.ru/
Hroro mo pazneny 6



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnyecTBO 4acoB
Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
http://school-collection.edu.ru
1 [Ipeamer xumun. Poap XuMuu B KU3HU 1 http://fcior.edu.ru
YyenoBeKa. XUMHS B CUCTEME HayK. https://myschool.edu.ru/
http://school-collection.edu.ru
Tena u BemecTBa. PU3NYECKHUE U .
2 B . 1 http://fcior.edu.ru
XMMHUYECKHE CBOICTBA BEILIECTB
https://myschool.edu.ru/
[IpakTuueckas padbora Ne 1 mo Teme
3 "[IpaBusia paboThI B 1a0OPATOPUHU U MPUEMBI 1 1
oOpariieHus ¢ 1abopaTOpHBIM
obopynoBanuem"
http://school-collection.edu.ru
4 YucTele BelecTBa U CMECH 1 http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
5 CriocoOsI pa3feneHus cMecei 1 http://fcior.edu.ru
https://myschool.edu.ru/
[IpakTuueckas pabora Ne 2 o Teme
6 "Paznenenue cMeceit (Ha mpuMepe OUUCTKH 1 1
MOBapeHHOi conn)"
7 du3nYecKue ¥ XUMUYECKHE SIBICHUS 1 http://school-collection.edu.ru



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-collection.edu.ru

8 http://fcior.edu.ru
aneMeHThI. [IpocThie U CIIOXKHBIE BEIIECTBA
https://myschool.edu.ru/
http://school-collection.edu.ru
BemrecTBa MOJIEKYIIAPHOTO U .
9 B yp http://fcior.edu.ru
HEMOJICKYJISIPHOTO CTPOCHUS
https://myschool.edu.ru/
http://school-collection.edu.ru
Xumunueckad ¢gopmyiia. BajieHTHOCTE aTOMOB .
10 bopmy. http://fcior.edu.ru
XUMHNYCCKUX DJICMCHTOB
https://myschool.edu.ru/
http://school-collection.edu.ru
11 3aK0OH ITOCTOSTHCTBA COCTABa BEILIECTB http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
Omnpenenenne BaIEHTHOCTH aTOMOB 10 .
12 ped N http://fcior.edu.ru
dhopmynaM OMHAPHBIX COCTMHEHUIM
https://myschool.edu.ru/
http://school-collection.edu.ru
OTHOCHUTENbHAA aTOMHAsg Macca. .
13 http://fcior.edu.ru
OTHOCHUTENbHAs MOJIEKYJISIpHAs Macca
https://myschool.edu.ru/
BrIunciieHnst OTHOCUTENBHOM MOJICKYISIPHOM http://school-collection.edu.ru
14 MAaCChI BELIECTB, MOJIIPHOW MaccChl, MacChl http://fcior.edu.ru
BCHICCTB. https://myschool.edu.ru/
http://school-collection.edu.ru
MaCCOBaSI OJIsI XUMHUYCCKOI'O 3JICMCHTA B R
15 A http://fcior.edu.ru

COCINHCHNU

https://myschool.edu.ru/



http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

Brrancnenus maccoBoit JOJIM XUMHYECCKOI'O

http://school-collection.edu.ru

16 http://fcior.edu.ru
aieMeHTa 1o (opmyiie coeTMHEHUS
https://myschool.edu.ru/
http://school-collection.edu.ru
17 KomnnuectBo BemecTtsa. Moib http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
B3auMocBsg3b KOJINYECTBA, MACCHI M YUCIa .
18 http://fcior.edu.ru
CTPYKTYPHBIX €IMHUIL BEIIECTBA
https://myschool.edu.ru/
http://school-collection.edu.ru
MOJII)HaSI OJII XUMHUYCCKOI'O DJICMCHTA B .
19 A http://fcior.edu.ru
COCONHCHNN
https://myschool.edu.ru/
http://school-collection.edu.ru
Haxoxnenue npocreuier hopMyibl .
20 & p bopmy http://fcior.edu.ru
BCIIIECTBA 110 MOJIBHBIM J0OJISIM 3JICMECHTOB
https://myschool.edu.ru/
http://school-collection.edu.ru
XUMHUYECKHUE ABIEHUI. XUMUUYECKas PeaKIUsI .
21 . peakt http://fcior.edu.ru
1 e€ mpu3HaKU
https://myschool.edu.ru/
http://school-collection.edu.ru
22 3aKOH COXpaHEHHUsI MacChl BEUIECTB http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
AToMHO-MoOIEKYIIIpHaa Teopud. KU3Hp U .
23 yIp p http://fcior.edu.ru
nesareabHocTh M. B. JIomoHOCOBa
https://myschool.edu.ru/
http://school-collection.edu.ru
24 XUMHUYECKNE ypaBHEHUS

http://fcior.edu.ru



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

https://myschool.edu.ru/
http://school-collection.edu.ru

25 Tunbel XUMUYECKUX PEAKIIHMA http://fcior.edu.ru
https://myschool.edu.ru/
PacuéThl 10 XMMUYECKHM yPABHEHHSM http://school-collection.edu.ru
26 KOJIMYECTBA ¥ MACChI UCXOIHBIX BEIIECTB YU http://fcior.edu.ru
HIPONYKTOB PCAKIIHH https://myschool.edu.ru/
Brruncnenus no ypaBHEHUSIM XUMHUYECKOMN http://school-collection.edu.ru
97 peaKIMu: KOJIMYECTBa BEIIECTBA, MACCHI 11O htt://fcior.edu.ru
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
PEArEHTOB WITH MIPOYKTOB PEAKITHIL https://myschool.edu.ru/
http://school-collection.edu.ru
28 O06o0menre u cucTeMaTr3aIs 3HaHHHA http://fcior.edu.ru
https://myschool.edu.ru/
29 Konrtponsnas padora Ne 1 o teme
"BemectBa 1 XumMuueckue peakuuu"
http://school-collection.edu.ru
30 Bo3nyx — cmecs ra3os. [lonstue o razax. http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
31 3akoH ABorajpo. MonsipHblif 00bEM ra3os http://fcior.edu.ru
https://myschool.edu.ru/
Brruncinenus 00bEMa, KOIMYECTBA BEILIECTBA http://school-collection.edu.ru
32 rasa Io U3BECTHOMY €T0 KOJIMYECTBY http://fcior.edu.ru
BEIICCTBA, 00BEMY https://myschool.edu.ru/
33 OTHOCHTENEHAS MIOTHOCT Fa30B http://school-collection.edu.ru

BrlunciieHns OTHOCUTEILHOMN IIOTHOCTH



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/

ra3oB

OOBbEMHBIE OTHOILIEHUS Ta30B MPU

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-collection.edu.ru

34 http://fcior.edu.ru
XUMHUYECKHUX PEAKIIUIX
https://myschool.edu.ru/
) http://school-collection.edu.ru
35 BLI‘{I/ICJ'IGHI/IU}I 00BEMOB ra3oB MO YPaBHEHUIO htt://fcior.edu.ru
XUMHNYCCKOU pCaKINn
https://myschool.edu.ru/
http://school-collection.edu.ru
36 Pemenne pacueTHbIX 33124 http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
37 Kucnopog — ameMeHT 1 mpocToe BENIECTBO http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
38 Oxcuabl http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
39 CriocoObI TOTy4eHUsT KHCIIOPOa B htt: /fcior.edu.ru
nabopaTopuu ¥ MPOMBIIIIIEHHOCTH
https://myschool.edu.ru/
[IpakTuueckas pabora Ne 3 o Teme
40 "[Tonyuenue u cobnpanue KMUCIOPOa,
M3y4YEeHUE ero cBOMcTB"
http://school-collection.edu.ru
41 KpyroBopot kucnopoa B npupoie http://fcior.edu.ru

https://myschool.edu.ru/



http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

O30H — ayuIoTponHas MOAU(PUKALIHS

http://school-collection.edu.ru

42 http://fcior.edu.ru
KHCJIOpOJIa
https://myschool.edu.ru/
TemnoBoii >3gpeKT XUMUIECKOT PEaKLHH, http://school-collection.edu.ru
43 TEPMOXHUMHYECKUE YPABHEHHUS, K30~ U http://fcior.edu.ru
SHAOTCPMUICCKUC PCAKIIUU https://myschool.edu.ru/
http://school-collection.edu.ru
44 TomnuBo. Mcnonk3oBanue yriig U MeTaHa B htt://fcior.edu.ru
KauecTBE TOIUIMBA. 3arpsi3sHEHUE BO3IyXa.
https://myschool.edu.ru/
Boruncnenus no ypaBHeHUSIM XUMHUYECKOMN
pEaKIMuU: KOJIMUECTBA BEIIECTBA, 00bEMA, http://school-collection.edu.ru
45 MAacchl 10 U3BECTHOMY KOJIMYECTBY http://fcior.edu.ru
BEIIECTBa, 00bEMY, Macce peareHToB Wi https://myschool.edu.ru/
IIPOAYKTOB pPEAKIIUHU
46 Konrtponsnas padora Ne 2 o teme "Boznyx.
Kucnopon. Oxcunpr"
http://school-collection.edu.ru
47 Bonopon — sneMeHT U npocToe BelecTBO http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
48 CriocoOslI osTydeHus BOAOPOa B htt://fcior.edu.ru
71a00paTOPHUH U MPOMBIIIJIEHHOCTH
https://myschool.edu.ru/
IIpakTuyeckas padora Ne 4 o Teme
49 "TTonyyenue u codupanue BoJOpOa,
W3y4EHHUE €ro CBOMCTB"
50 VCob30BaHue BOAOPO/A B KAUECTBE http://school-collection.edu.ru

TOIIJINBA

http://fcior.edu.ru



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

TToustue o xkucnorax u consax. Coctas

https://myschool.edu.ru/
http://school-collection.edu.ru

51 N http://fcior.edu.ru
KHCJIOT ¥ COJIEH
https://myschool.edu.ru/
Brruucnenus mo ypaBHEHUSIM XUMHYECKOM
PeaKLK: KOJIMYECTBA BEIIECTBA, 00bEMA, http://school-collection.edu.ru
52 MaccChl 110 U3BECTHOMY KOJINYECTBY http://fcior.edu.ru
BCIICCTBA, 06'BéMy, MacCCe pCarcHTOB UJIN https://mvschoolledulru/
IIPOAYKTOB PEAKIINHU
http://school-collection.edu.ru
dusnueckue cBoiicTBa Boasl. Boga B .
53 a a http://fcior.edu.ru
pUpoJIe
https://myschool.edu.ru/
http://school-collection.edu.ru
AHan3 ¥ CHHTE3 — METOABI N3yUEHUS .
54 g i http://fcior.edu.ru
CcOCTaBa BOJBI
https://myschool.edu.ru/
http://school-collection.edu.ru
55 XUMHUUYECKHE CBOMCTBA BOBI http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
56 CocTaB OCHOBaHUH http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
57 PacTtBophI. PacTBOpMMOCTH BEIIECTB B BOJE http://fcior.edu.ru
https://myschool.edu.ru/
HacplieHHbIC 1 HEHACBILICHHBIC, http://school-collection.edu.ru
58 KOHIICHTPUPOBaHHBIC U pa30aBIICHHbBIC

pacTBOpbI

http://fcior.edu.ru



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Crioco0b1 BBIPpAXKCHUA KOHIICHTpalun

https://myschool.edu.ru/
http://school-collection.edu.ru

59 pacTBOPOB: MaccoBasi J10Ji1 paCTBOPEHHOTO http://fcior.edu.ru
BCIICCTBA, MOJIsIpHAsA KOHICHTPpAal s https://mvschoolledufu/
http://school-collection.edu.ru
Brraucienus ¢ ucnojb30BaHUEM IIOHSITUSI .
60 http://fcior.edu.ru
«MaccoBas JI0JIsl BEIIECTBA B pACTBOPEY
https://myschool.edu.ru/
[IpakTuueckas padora Ne 5 mo Teme
"[IpuroToBiieHrE paCTBOPOB C OMPEACIEHHON
61 MacCOBOH J0Jiel paCTBOPEHHOTO BEIIIECTBA
IIpurorosiieHrE paCTBOPOB C ONPEACIEHHOMN
MOJISIPHOM KOHILIEHTpaLuen pacTBOPEHHOIO
BemecTsa"
http://school-collection.edu.ru
Ponp pacTBOPOB B IPUPOJIE U KU3HU .
62 p p PHpoa http://fcior.edu.ru
yenoBeka. KpyroBopoT BOJbI B IPUPOJIE
https://myschool.edu.ru/
http://school-collection.edu.ru
3arpsasHenne npupoaHbix Bog. OxpaHa u .
63 p PHPOAL g P http://fcior.edu.ru
OUYMCTKA MPUPOJAHBIX BOJI.
https://myschool.edu.ru/
Berauciienus ¢ ucnob30BaHueM rpadukoB http://school-collection.edu.ru
64 PacTBOPUMOCTH JJIST PaCUETOB http://fcior.edu.ru
paCTBOPMMOCTH BEIICCTB https://myschool.edu.ru/
http://school-collection.edu.ru
65 O0001IeHE ¥ cUcTeEMaTU3alus 3HAHUI http://fcior.edu.ru
https://myschool.edu.ru/
66 Kontponbnas padota Ne 3 mo teme

"Bonopoxa. Boxa. PactBopel. OcHoBanus"



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

OKcupl: coCTaB, KiIacCUpUKaIUs,

http://school-collection.edu.ru

67 http://fcior.edu.ru
TPUBHAJIbHBIC HA3BaHUS
https://myschool.edu.ru/
http://school-collection.edu.ru
68 [TonydyeHue n XuMHUUECKHE CBOMCTBA OKCUIOB http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
69 [TonsTHE O THIPOKCUIAX — OCHOBAHUSX U htt://fcior.edu.ru
KHCJIOPOJICOACPIKAITUX KUCIOTaX
https://myschool.edu.ru/
http://school-collection.edu.ru
70 Ddu3nvecKue U XUMHUYECKUE CBOMCTBA KUCIOT http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
71 [Tonyyenue kucimot http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
72 Knaccudukanuus ocHoBaHui http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru
73 [I1énoun, ux CBOWCTBA U CIIOCOOBI OTYUYEHUS http://fcior.edu.ru
https://myschool.edu.ru/
5 http://school-collection.edu.ru
74 HepacTBopumbie 0OCHOBaHUs, UX CBOMCTBA U http://fcior.edu.ru
CMOCOOBI OTYYECHUS
https://myschool.edu.ru/
- TMonsTHE 06 aM(OTEPHBIX THAPOKCH/AX: http://school-collection.edu.ru

XHMMHYECKHE CBOMCTBA U TMOJIYUCHHUC.

http://fcior.edu.ru



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

[IpuMeHeHre Ba)KHEUIIUX OCHOBAHUI

https://myschool.edu.ru/

Comnu: coctaB, Kinaccupukanus,

http://school-collection.edu.ru

76 http://fcior.edu.ru
TpI/IBI/IaJILHBIG Ha3BaHUA
https://myschool.edu.ru/
http://school-collection.edu.ru
duznueckre U XUMUYECKUE CBOUCTBA COJIEH. .
77 . http://fcior.edu.ru
[Tonyuyenue conen
https://myschool.edu.ru/
http://school-collection.edu.ru
T'eneTnueckas cBSI3b MEXKIY KiIacCaMU .
78 y . http://fcior.edu.ru
HEOPraHUYECKHX COCTMHCHHI
https://myschool.edu.ru/
[IpakTuueckas padora Ne 6. Pemenue
7 9 3KCH€pI/IM€HTaJII>HI)IX 3a4a4 I10 TEME
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COEeIUHEHUN)
http://school-collection.edu.ru
Brrunciesus mo ypaBHeHUSIM XUMUYECKON .
80 yp http://fcior.edu.ru
peakiuu.
https://myschool.edu.ru/
KonTponbnas padora Ne 4 o teme
81 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coequHeHuin"
http://school-collection.edu.ru
He BbIC ITOIIBITKHU KJIACCU(PUKAITUN .
82 p rxan http://fcior.edu.ru
XUMHYECKHUX DIIEMEHTOB
https://myschool.edu.ru/
http://school-collection.edu.ru
83 [lepuoanueckuii 3akon /.M. Menneneena. http://fcior.edu.ru

https://myschool.edu.ru/



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

HepnonnquKaﬂ CHUCTEMAa XUMHYCCKHUX

http://school-collection.edu.ru

84 snementoB JI. . Menzeneesa. http://fcior.edu. L
https://myschool.edu.ru/
http://school-collection.edu.ru

85 OCHOBHBIE CBEJICHHS O CTPOCHUH aTOMOB http://fcior.edu.ru
https://myschool.edu.ru/

CocTaB aTOMHBIX siaep. M30Tomsl Kak http://school-collection.edu.ru

86 Pa3HOBUIHOCTH AaTOMOB XMMUYECKOTO http://fcior.edu.ru

SJIEMCHTA https://myschool.edu.ru/
http://school-collection.edu.ru

87 CrtpoeHue 3JIeKTPOHHON 000JI0YKH aToMa http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru

88 CrtpoeHue 3JIeKTPOHHON 000JI0YKH aToMa http://fcior.edu.ru
https://myschool.edu.ru/

3MeHeH1e CBOHCTB COeTMHEHHil http://school-collection.edu.ru

89 XUMHAYECKHX JIEMEHTOB B MIEPUOJIAX U http://fcior.edu.ru

rpymiax https://myschool.edu.ru/

XapakTepucTHKa XMMHYECKOTO 3JIEMEHTA 10 http://school-collection.edu.ru
90 ero nojoxeHuto B Ilepuoanueckoil cucreme http://fcior.edu.ru

A.1. Menneneesa https://myschool.edu.ru/

3Hauenne [1epHOIMUECKOro 3aKOHA 1 http://school-collection.edu.ru

91 [Teproanueckoit CUCTEMBI XUMHUYECKHUX http://fcior.edu.ru

JJIEMEHTOB JIJISl Pa3BUTHS HAYKU U TIPAKTUKHU https://myschool.edu.ru/
o DIIEKTPOOTPHLATENBHOCTh XHMUIECKHX http://school-collection.edu.ru

9JICMCHTOB

http://fcior.edu.ru



http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

https://myschool.edu.ru/
http://school-collection.edu.ru

93 KoBasieHTHast mossipHas CBSA3h http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru

94 HoHnHas cBSI3b http://fcior.edu.ru
https://myschool.edu.ru/

Kpucrammaeckue 1 aMopdHbIE BELIECTBA http://school-collection.edu.ru

95 THUbl KPUCTAIIINYECKUX PEIIETOK U UX http://fcior.edu.ru

XapaKTCPUCTUKHU https://myschool.edu.ru/
http://school-collection.edu.ru

96 CrerneHb OKUCIICHUS http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru

97 OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH http://fcior.edu.ru
https://myschool.edu.ru/
http://school-collection.edu.ru

98 XHUMHUYECKUE DIIEMEHTEI — OKHUCIUTEIN U http://fCiOI’.EdU.l’U

BOCCTAHOBUTETHU
https://myschool.edu.ru/
CocTaBleHHe YPAaBHEHUH OKHCIUTENBHO- http://school-collection.edu.ru
99 BOCCTAaHOBUTEJIbHBIX PEAKIIUI, METOL http://fcior.edu.ru
SJIEKTPOHHOTO OasaHca https://myschool.edu.ru/
http://school-collection.edu.ru

100 O000111eHIE U CUCTEMATH3AIU 3HAHUI http://fcior.edu.ru
https://myschool.edu.ru/

101 Kontponsnas pabora Ne 5 o teme



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

"Ctpoenue aroma. XuMUYECKas CBSI3b"

102 Pe3epBHBIN ypok 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




9 KJIACC

Ne
n/n

Tema ypoka

CTpOGHI/Ie aTOMOB.

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE

uudposbie
oOpa3oBaTeJibHbIE

pecypchl

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

Bunnr xumnueckoii cBsa3u. THUIIBI
KPUCTAJUIMYECKUX PELIETOK,

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

Knaccuukanus XuMu4ecKkux peakiui no
Pa3IMYHbBIM MPU3HAKAM

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

OHepreTuka XUMUYECKUX PEAKLINN.
TernnoBoi 3 PeKT XUMUIECKOMN peaKIuu.
3akoH ['ecca 1 ero ciueacTBus

BbruuciieHus no TepMOXUMUYECKOMY
YPaBHEHMIO PEAKIIMU: TETJIOBOTO 3 dekra
XUMUYECKOHN PEAKLUU 10 KOJIUYECTBY
BEIIIECTBA, Macce Wik 00bEMY
IPOpEearupoBaBIIero HiH 00pa30BaBIIETOCS

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

BCIICCTBA

Ilonsrtue o CKOpPOCTH XHUMHYECKOH pe€aKknu.

http://school-
collection.edu.ru

6 @DaKTOpHl, BIUSIIOUINE HA CKOPOCTh }
. http://fcior.edu.ru
XUMHUYECKOHN peaKItu.
https://myschool.edu.ru/
[ToHsITHE O XUMHUYECKOM PAaBHOBECHH, hitp://school-

7 npuniun Jle larense. @akTopsl, collection.edu.ru
BJIMSIONINE HA COCTOSIHUE XUMHUYECKOT'O http://fcior.edu.ru
PaBHOBCCHL. https://myschool.edu.ru/

http://school-
OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC )
collection.edu.ru

8 peakuuu. BaxxHbie OKMCIUTETN U ]

http://fcior.edu.ru
BOccTaHOBUTENM. [lepmanranar kanus

https://myschool.edu.ru/
CBoiicTBa MPOCTHIX BEIIECTB — METAIJIOB U http:/school-

9 HEMETaJIOB, KUCJIOT U CoJIell — B CBETE collection.edu.ru
MIpe/ICTaBICHUIH 00 OKUCIUTEIBHO- http://fcior.edu.ru
BOCCTAHOBUTEJIBHBIX PEAKIIMIX https://myschool.edu.ru/
ITpakTruyeckas pabora Ne 1. Pemenue

10 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«OKHUCTUTENHHO-BOCCTAHOBUTEIIbHbBIE
peaKIm
Kontponsnas padora Ne 1 o teme

11 «OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEaKIIUi»

PactBopenue kak GU3MKO-XUMHUYECKUT http://school-

12 npo1iiecc. DIEKTPOIUTHI U HEIJECKTPOJIUTHI.

Teopus PAEKTPOIUTUYECKON TUCCOLUALINH.

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HNonnoe npousseneHue Boasl. BonopoaHsli

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-
collection.edu.ru

13 MOKa3aTelb http://fcior.edu.ru
https://myschool.edu.ru/
http://school-

14 DIEKTPOIUTHIECKAS JUCCOLUALMS KUCIIOT, collection.edu.ru

OCHOBaHMH U COJICH. http://fcior.edu.ru
https://myschool.edu.ru/
http://school-
collection.edu.ru

15 Peakmun nonnoro ooMeHa ]
http://fcior.edu.ru
https://myschool.edu.ru/
http://school-

CBOICTBa KHCIOT, OCHOBAaHUH H COJICH B collection.edu.ru

16 CBETe MpecTaBleHut 00 i

BJIEKTPOJIUTAYECKON AUCCOIUALINHT http://fcior.edu.ru
https://myschool.edu.ru/

[IpakTuueckas padora Ne 2. Pemenue

17 SKCIEPUMEHTAIBHBIX 337a4 10 TEME

«INEKTPOIUTUYECKAS TUCCOLUALINS)
http://school-

18 Tuaposus coneit. MoHHbIE ypaBHEHNS collection.edu.ru

TUAPOJIN3a COJIEH http://fcior.edu.ru
https://myschool.edu.ru/

19 [TpakTrueckas padota Ne 3. Pemenue



http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

AKCIEPUMEHTAIIbHBIX 33724 110 TEME
«'unponus conen»

BBI‘-II/ICJIGHI/ISI MaCChbI HpOI[yKTa peaKHI/II/I I10
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

http://school-
collection.edu.ru

20 BEILIECTB, B35STOTO B BUJIE PAaCTBOPA, .
. http://fcior.edu.ru
COJIEPIKAIIEeTO OMPEICIEHHYIO
KOHLIEHTPALIMIO PACTBOPEHHOI'O BEILECTBA https:/myschool.edu.ru/
KonTponbnas padora Ne 2 o teme
21 "DNeKTPOIUTHYECKAS. TUCCOLUALIHS.
XUMHUYECKUE peakly B pacTBopax”
http://school-
collection.edu.ru
22 OO61mas xapakTepucTUKa HeMETaJIOB. }
http://fcior.edu.ru
https://myschool.edu.ru/
http://school-
OO01as xapakTepuCcTUKa raJIOr€HOB collection.edu.ru
23 XHWMHAYECKHE CBOMCTBA TaJOreHOB. ]
. http://fcior.edu.ru
XHUMHUYECKUE CBOMCTBA XJIOpa
https://myschool.edu.ru/
http://school-
collection.edu.ru
24 XnopoBoaopoa. ComsiHas KUCIIOTa ]
http://fcior.edu.ru
https://myschool.edu.ru/
[IpakTuueckas pabora Ne 4 o Teme
25 "IlosrydeHne CONIHON KUCIOTHI, U3yUEHHUE €€
cBOICTB"
- BaskHeiinme coeMHeH s XI0pa 1 NX http://school-

HaxokJieHue B npupoje. [lonstue o

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KHUCJIOPOACOACPIKAIINX KUCIIOTAaxX XJI0pa U UX
COJIAIX.

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-
collection.edu.ru

27 peaKIuii, ecliu OJJUH MX PEarcHTOB JaH B ]
M3OITKE http://fcior.edu.ru
https://myschool.edu.ru/
O6mas xapakrepucTuka 31emMeHToB VIA-
rpyIIBL. http://school-
28 CTpoeHue 1 CBONCTBA IPOCTOTO BELIECTBA collection.edu.ru
Cepbl. AJUTOTPOITHBIC MOIU(DHUKAIIIH CEPHI. http://fcior.edu.ru
CepoBonopoi, ctpoeHHe, (U3HUECKUC U https://myschool.edu.ru/
XUMHUYCCKHE CBOMCTBA
http://school-
29 OKCH/IBI CEpBL. collection.edu.ru
CepHucras KUCIOTa U €€ COJu. http://fcior.edu.ru
https://myschool.edu.ru/
http://school-
30 CepHast KHCJIOTa M €€ CONu. IIpOMBINIIEHHOE collection.edu.ru
[IOJIyYEHUE CEPHOU KHUCIIOTHI. http://fcior.edu.ru
https://myschool.edu.ru/
BerarcieHuss Macchl MPOIYKTa PEAKIHH 110
M3BECTHOM MaccoBoit (00bEMHOMN) moe (%) http://school-
€r0 BBIX0JIa OT TEOPETUICCKH BO3MOXHOTO. collection.edu.ru
31 Brruucnenus maccoBoit (00bEMHOM) 10JTH

(%) BBIXOJa IPOJIYKTA PEAKIIHH 110
U3BECTHOU Macce (00bEMY) HCXOTHOTO
BEILIECTBA U MPOAYKTA PEAKIINHU

http://fcior.edu.ru

https://myschool.edu.ru/



http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

OO01mmas xapakTepucTHKa 3JIeMeHTOB VA —

http://school-
collection.edu.ru

32 rpynnsl. A30T, paclipocTpaHEHHE B IIPUPOJE, .
. http://fcior.edu.ru
(du3HUecCKre U XUMHUYIECKIE CBOHCTBA
https://myschool.edu.ru/
http://school-
33 AMMHaK, ero Gpu3n4ecKkue 1 XUMHIECKUE collection.edu.ru
cBoricTtBa. COJIM aMMOHUSA http://fcior.edu.ru
https://myschool.edu.ru/
[IpakTuueckas padora Ne 5 mo Teme
34 "IlonydyeHre aMMHuaKka, U3y4eHUE ero
CBOIMCTB"
http://school-
35 Oxcungr azora (I, 11, 11, 1V, V) Azorucras collection.edu.ru
KHCJIOTA. http://fcior.edu.ru
https://myschool.edu.ru/
http://school-
A3OTHAL KHCTIOTA. collection.edu.ru
36 IIpoMbIlITIEHHOE TIOJTyYEeHUE a30THOM .
http://fcior.edu.ru
KHCJIOTHI
https://myschool.edu.ru/
http://school-
37 ®ochop u ero coenunenus. [lonstue o collection.edu.ru
MUHEPAITBHBIX yI00pEHUIX http://fcior.edu.ru
https://myschool.edu.ru/
http://school-
38 Yrnepon, ero autoTpomHbIe MOAUGUKALIUN U collection.edu.ru

CBOMCTBA.

http://fcior.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Oxcupel yriaepona, ux pusnveckue u
XUMHYECKHE CBOMCTBA. DKOJIOTUYECCKUE

https://myschool.edu.ru/

http://school-
collection.edu.ru

39 POOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTIIEpoa http://fcior.edu.ru
(IV). https://myschool.edu.ru/
http://school-
collection.edu.ru
40 VYronbHas KUCIIOTa U €€ CONH ]
http://fcior.edu.ru
https://myschool.edu.ru/
[IpakTuueckue padotsl Ne 6 o Teme
41 "[Tonyuenue oxcuaa yraepoaa (1V) u
M3y4YeHHUe ero CBOMCTB"
http://school-
2 [TepBOHAYATBHBIE TOHATHS 00 OPraHMYECKHX collection.edu.ru
BEIIECTBAX KaK O COEAUHEHUAX YIIepoa. http://fcior.edu.ru
https://myschool.edu.ru/
http://school-
collection.edu.ru
43 Kpemuuii u ero coeinHeHusl. :
http://fcior.edu.ru
https://myschool.edu.ru/
KonTponbnas padora Ne 3 o teme
44 «BaxxHeuIme HeMeTaJUTbl U UX
COCIUHECHHUS.
OO01mas xapakTepruCcTHKa XUMUIECKIX http://school-
45 3JIEMCEHTOB — MCTAJIJIOB HAa OCHOBAHHNU UX collection.edu.ru

nosoxenus B [ICXD JI.1. Menneneera.
Mertamnel A- u b-rpynn

http://fcior.edu.ru



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/

46

47

48

OGH_II/IG XMMHYECKHE CBOMCTBA METAJIJIOB.

OO6m1re cnocoObI MOTyYSHHSI METAJLIOB,
Metamutyprus. CriaBsl

ITonstue o KOPpO3un MCTAJLJIOB

https://myschool.edu.ru/

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

49

3J'IeKTp0J'II/I3 paciiiaBoB U paCTBOPOB cojieit
KaK OWH U3 CIIoco00B MOJIYYCHUA MCTAJIJIOB

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

50

51

H_ICJ'IO‘-IHI)IC METaJIJIbl U UX COCANHCHUSA

H_ICJ'IO‘-IHI)IC METaJIJIbl U UX COCANHCHUSA

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/

http://school-
collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/



https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

[I{enoyHO3EeMENIBHBIC METAIIIBI U UX

http://school-
collection.edu.ru

52 coeauHeHus. JKECTKOCTH BOJBI M CIIOCOOBI €€ ]

N — http://fcior.edu.ru
https://myschool.edu.ru/
http://school-
collection.edu.ru

53 AJIOMMHUH B €r0 COSTUHEHHS ]

http://fcior.edu.ru
https://myschool.edu.ru/

OOm1ast xapaKTepUCTHKA METAJUIOB b-Tpynm http://school-

54 (mobounsbIx moarpymi). [leppoHavanbHbIe collection.edu.ru
MPEJICTaBICHUS O KOMIUIEKCHBIX http://fcior.edu.ru
COCAMHCHHAX https://myschool.edu.ru/

http://school-

55 Menpb u cepebpo. [Ipencrasnenus 06 collection.edu.ru
aMMHauYHbIX KOMIUIEKcax cepedpa u Meau http://fcior.edu.ru

https://myschool.edu.ru/
http://school-

56 [uuk. AMdoTepHbIe CBONCTBA OKCHIA U collection.edu.ru
TUIPOKCH/IA IIMHKA http://fcior.edu.ru

https://myschool.edu.ru/
http://school-

57 XKeneszo. OKcu b, THAPOKCHIBI U COIH collection.edu.ru
xenesa (1) u sxemesa (111) http://fcior.edu.ru

https://myschool.edu.ru/

58 [TpakTuyeckas padora Ne 7. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/la4 IO TCMC



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/

«Baxuelnime MeTaIbl U UX COCIUHEHUSY

Kontponbnas padota Ne 4 mo teme

59 .
«BaxxHeHme METalIbl ¥ MX COCAMHCHUS
HoBbie maTepualibl 1 TEXHOJIOTHH. http://school-
[TpuHIUIIBI «3eIEHON XUMUNY». XUMUS U collection.edu.ru

60 310pOBbEe. XUMUYECKOE 3arpsI3HCHHE ]

- http://fcior.edu.ru
okpyxarotei cpensl. [loHsTHE O TIpEaeIbHO
nonyctuMon kKonuentpaiuu Bemects (IT1K) https://myschool.edu.ru/
DKoorn4ecKre npoOIeMbl, CBI3aHHBIE C http://school-

61 COeIMHEHUSAMHU YIIepO/Ia, a30Ta, CEPHI, collection.edu.ru
TSOKENBIX METAIIOB. POJIb XUMUM B pellieHUU http://fcior.edu.ru
YKONIOrHHYECKHX TPObIeM https://myschool.edu.ru/

http://school-
[Tepuoanueckuii 3axoH u [lepuoanueckas collection.edu.ru
62 CUCTEMAa XMMHUYECKUX JJIEMEHTOB B CBETE .
http://fcior.edu.ru
TEOPUU CTPOEHUS aToMa.
https://myschool.edu.ru/
Krnaccudukanus XuMHUECKUX peakIuii Mo http://school-

63 Pa3JIMYHBIM IIPU3HAKAM collection.edu.ru
XUMHUYECKUE PEAKIIMU B paCTBOPAX. http://fcior.edu.ru
I'nnponus coneit. https://myschool.edu.ru/

http://school-
CBo#iCTBa KHCIIOT, OCVHOBaHI/II/I 1 COJICH B collection.edu.ru
64 CBETE MpeJICTaBICHUI 00 }
. http://fcior.edu.ru
ANEKTPOIATHICCKON TUCCOITUAITIT
https://myschool.edu.ru/
65 OKHCITHTENBHO-BOCCTAHOBUTEIBHbIE http://school-

peaKkuuu. DIEKTPOIHU3.

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://myschool.edu.ru/
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[IpakTrueckas padota Ne 8. Permenue

http://fcior.edu.ru

https://myschool.edu.ru/

66 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
«XUMHUYECKUE peaKun»
[Tpaktuyeckas padora Ne 9. Pemenue
67 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 1
«MeTasuibl, HeMETaJlJIbl U UX COCIUHEHUSD)
68 PesepBHbIii ypoxk. 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



http://fcior.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* Xumus: 8 kinacc: yueOnuk/ Epemun B.B., Ky3semenko H.E., JIpo3no A.A.,
Jlyuun B.B.; mox penakuueii Jlyauna B.B., - M.: JIPO®DA, 2020. - 287, [1]c.: umn.
Xumus: 9 xmacc: yueOnuk/ Epemun B.B., Ky3smenko H.E., Jlpo3noB A.A.,
Jlynun B.B.; mox penakuumeii Jlyauna B.B., - M.: JIPO®A, 2020. - 287, [1]c.: n.
METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

* Metonuueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u np. «Xumusa. 8 kiace» / B. B. Epemun, A. A. Jlposnos, 3. IO.
Kepumon. — M. : [Ipoda, 2018. — 256 c. : ui.
* Metoauyeckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3noBa u nap. «Xumus. 9 kmace» / B. B. Epemun, A. A. Jlposnos, 3. IO.
Kepumos. — M. : Jlpoda, 2018. — 194 c. : umn.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

https://myschool.edu.ru/
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