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[Iporpamma MO XMMHH OCHOBHOTO o0OIero o6pasoBaHus (yriayOJIEHHBIHN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHO pabouelt mporpaMMbl BOCITUTAHHMSL.

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

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M Pa3BUTHSI OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, OnpeessieT 00s13aTeNbHOE MPEAMETHOE COJIEPIKAHUE, €T0 CTPYKTYPY IO
pazmenaMm M TeMmaM, pacopeliesieHHe 1o  KjaccaMm, PEKOMEHAYEMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHOcTe oOywaromuxcsi. B mnporpaMme 10 XMMHUHM — YYHUTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeaMeTa B peanu3alui TpeOOBaHWN K TIAHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEJIIbHON  JIE€ATEIbHOCTU
00y4aroIerocs o OCBOEHUIO Y4eOHOT0 COJep KaHus.

N3yuyenne XUMHUM HA YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHPOBAHO Ha OOLIEKYJIbTYPHYIO HOArOTOBKY, HEOOXOIUMYIO /JIsl BEIPAOOTKU
MHUPOBO33PEHYECKUX OPUEHTHUPOB, Pa3BUTUSI MHTEIUIEKTyallbHBIX CIIOCOOHOCTEN U
UHTEpEeCcOB OOydaroluXcs, Ha NPOAOKEHHE OOY4YeHHMs Ha YPOBHE CPETHETO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPatOT POPMUPYEMBIE XUMHUEH MPEICTABICHUS O PEBPAIICHUSIX SHEPTUU U
BEIIECTB B MPHUPOJE, O MyTSAX pEHICHHS TI00AIBHBIX MPOOJIEM YCTOWYUBOTO
Pa3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPrE€TUYECKOW, NPOAOBOJIBCTBEHHOU
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET  peaju3alMd  BO3MOXHOCTEH  JJii  CaMOpa3BUTHS U
dbopmMupoBaHUsl  KyJbTyphl  JMYHOCTH  OOy4arIIuMXcsi, UX oOmed u
(GyHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (hOPMHpPOBAHHE MBIIUJICHUS] U TBOPUYECKHX CIIOCOOHOCTEN
OoOy4aroluxcs, HaBBIKOB HX CAaMOCTOSTENbHOM Yy4eOHON JeSITenbHOCTH,
HKCMEPUMEHTAIbHBIX W HCCIEAOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MIOBCETHEBHOM JKU3HU, TaK U B IPOGECCUOHATLHON ACSITEIbHOCTH;



3HAKOMHUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €IUHCTBE TIPHUPOIBI M YEIOBEKA, SIBJISCTCS KIFOUEBBHIM ITAlOM B
(bOopMHPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIINUXCS;

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

JlanHble HampaBieHUS B OOyUYEHHWH XUMHUU OOECIICUMBAIOTCS CHEIMPHKON
COJlep KaHUsl TPeIMeTa, KOTOpBIM SBISETCS NEeAarormueckd aJarnTHpOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYAIOIMMHUCS CHCTEMbI NIEPBOHAYAIBHBIX MOHSATHH XHUMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU, OCHOBOIIOJIATalOIIUX MPEACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOro moaxoaa K €€ m3ydeHuro. Coaep:kaHue CKIAJbIBAETCS U3 CHUCTEMBbI
MOHATUH 0 XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHI 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

YYEHHsI O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIIUTUYECKON JUCCOIMAIIMY BEIIECTB B paCTBOPax;

0 XUMHUYECKON KMHETUKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTndyeckre 3HAaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M 00JIACTH MPAKTUYECKOTO MPUMEHEHUs
M3y4aeMbIX BEIECTB.

OcBoeHne coaepKaHUsS MPOTPAaMMBI IO  XHUMHH  TMPOUCXOJHUT  C
UCIIOJIb30BAaHUEM 3HAHWW W3 paHEe M3YYCHHBIX YYCOHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPUS.

[TporpamMMa oOCHOBHOrO 001Iero 00pa3oBaHHUA MO XUMHUHU (YIIIyOJNEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapaKTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIOIIAS M TMPAKTUYECKAs HAMPABIECHHOCTh OOYUCHUS] XWMUH,
mupdepenumanus  oOydeHus,  BKIOYaromias  OpoQUIbHYIO  MOATOTOBKY



oOydarolmuxcsi M TOCIEAYIOUIee CaMOOIpeAeieHne B BbIOOpPE HaIlpaBiICHHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
po(heCCHOHATIBHON OPUEHTALlMU U HAIIPABJIEHO Ha MPEAOCTaBICHUE BO3MOXHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsl B OOPA30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIUX MPOTPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpaszoBaTenbHble (PYHKIUU XUMHUHU, WU3y4a€MOM Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajada y4eOHOro
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUSA IIPU M3YYCHUM BEUIECTB M XUMUYECKHX pPEaKLUu,
(OpMHpPOBaHNU U PA3BUTHM MO3HABATEIBHBIX YMEHUN U CIIOCOOOB JEATEIBHOCTH
U UX MNPUMEHEHHWU B Yy4eOHO-TIO3HABATEIBHOM M y4eOHO-UCCIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMUU OTPaXKaroT HAIPaBJIEHHOCTb 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOLLEH KyIbTYPHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO 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’KAIOIIETO MUPa, OCBOECHUE SA3bIKA HAYKH;

NpUOOIIIEHNE OO0YyJaromUXCcsl K CaMOCTOSITEIbHOW —TO3HABATEIBHOW W
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

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



XUMUHW, TPUMEHSITh WX MPU PEIIeHHH MNpoOJeM B TOBCEAHEBHOW JXKM3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOydYarONMXcs HWHTEpeca K W3YyYCHHIO XUMHH U chepam
NESATEIbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAIUMs K OCO3HAHHOMY BBIOOpY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHWE LEHHOCTU XUMHUYECKHUX 3HAHWUW B JKM3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpPbl, HENPUATHE IEUCTBUM, NPHUHOCIIIUX BpEI
OKPY’KAIOLIEN CPENE U 3I0POBBIO JIFOACH;

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

Ha yrnmy6nénnoe n3ydenue yaeOHOTO mpeameTa « XuMus» oTBoauTcs 1o 102
yaca B 8 u 9 knaccax (3 yaca B Heziento), Bcero 204 daca 3a jBa roja o0y4eHusl.



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KU3HM 4enoBeka. KpaTtkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Dusnueckue W XUMHYECKHE CBOMCTBA BEIIECTB. ATrpEratHbie
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCTIEPUMEHT, MOCIIUPOBAHUE,
BblunciicHue. [IpencraBieHnss 0 HaydHOM IMMO3HAHUM HA TEOPETUYECKOM YpPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

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

UYucteie BemecTtBa U cMecH. [IpuposHbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(dTh, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEAKIMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHE
3neMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOoCThie M CHOKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSIHCTBA cOCTaBa BewecTB. OnpeneneHue BAICHTHOCTH AJIEMEHTOB T10
dbopmynam OWHApHBIX COEOUHEHUHM U cocTaBieHHEe (GOpMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DIIEMEHTOB.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeInHeHud. MonspHasg Mmacca cMmecu BelecTB. MoJibHas I0JA
XUMUYECKOTO dJIEMEHTa B COCIMHEHHH. HaxoxaeHue mpocrteiiiein GhopMyIbl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBusl NpoTeKaHUs XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MonNeKymsipHas Teopus. Kusznb u aestensHocTh M.B. JlomoHOcoBa.



XuMHUY€eCcKue ypaBHEHUS. TUIBI XUMUUYECKUX PEAKIUI (COEIMHEHHUS], pa3JIOKEHUS,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ JabopaTopHbIM o0OpylnoBaHueM. HM3ydyenue u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIMIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJIBI WM
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuecTBoM | monbs. HaOmroneHue W onucaHue NPU3HAKOB IPOTEKaHUS
XUMHUUYECKUX peakiui (pas3ioKeHHE caxapa, B3auMOJICHCTBUE CEPHOM KHUCIIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
Croco0OB  pa3feneHuss cmeced (C  TNOMOILIBI0 MarHuta, (UIBTpOBaHUE,
BbITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadus), MPOBEICHUE OYUCTKHU MTOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABorazpo. MossapHbii  00b€M ra30B. OTHOCUTENbHAs IJIOTHOCTh Ta30B.
Omnpenenenrne OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA I10
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT M mpocrtoe BemiecTBO. HaxoxkaeHnue kuciopoaa B
npupoze, puzndeckue 1 XUMHUYECKUE CBOWCTBA (PeaklUyd TOPEHUSI U OKHUCIICHHUS ).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCI0po/ia B 1a00OpaTOpUu U MPOMBITIIEHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3HA4YEHUE [JIS  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TernoBol »hdEKT XUMHUUECKOW pPEaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U dHJIO0TepMUUYEcKue peakuuu. TommmBo. Mcnons30BaHue yriisi U METaHa B
KauecTBe TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [lonsitue o kucnorax u coysix. Mcnonb3oBaHue BOJOPOJia B KAUECTBE
TOIJIUBA.



Bonma. ®usnueckue cBouctBa BOoAbl. Boma kak pactBopurens. PacTBophl.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
@dakTOphl, BIUSIONIME HA PACTBOPUMOCTH TBEPABIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BhIpaXeHHsI KOHLIEHTPAIMU PacTBOPOB: MAaccoBasi J0Jisl pacCTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuil. Oxcuapl. Krnaccudukarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XUMMHUUYECKUE CBOMCTBA OKCUOB
(B3auMOJIEHCTBUE C BOJOW, C KUCIOTAMHU U OCHOBAHUSIMHU, C IPYTUMU OKCHUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanuss kucior. MexayHapoiHass HOMEHKJIaTypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE W XUMHUYECKHE CBONCTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
MPUPOAE, TPUMEHECHUE BAKHEUIIINX KUCIIOT.

OcHoBanus. Krnaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPHUMBIE
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBA (B3aMMOJIEHCTBHE C KUCIOTaMU) U CIIOCOOBI oJydeHHsl. AM(POTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHAs
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHusi cosiel. Ddusznueckne u
XapaKTepHblE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. Ilomydenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATIBHOE U3YYEHHE BEILIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUS KUCIOPO/Ia B BO3AYXE;

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

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUsI TOPESHHUS;



O3HaKOMJIEHHE C 00pa3aMi OKCHJIOB U ONKMCAHUE UX CBOMCTB;

nojiyueHue, coOupaHHe, pacro3HaBaHHE M HW3YYEHHE CBOWCTB BOJOPOJAA
(ropenue);

B3aMMO/ICHCcTBHE BoAopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  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);

OIpPEJIETIEHHE PACTBOPOB KUCIOT U MIEJIOYEH C MOMOIIbIO NHANKATOPOB;

UCCJIeIOBaHNE 00pa3I[0B HEOPTaHMUECKUX BEIIECTB PA3IMUHBIX KJIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN 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 COCIUHEHHIN.

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

Crpoenre aToMoB. XuMuueckas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (ceMemcTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, TajJoreHax, MHEPTHBIX (OJaropoJHbIX) razax. ODJIEMEHTBHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCUJIBI U THJIPOKCH/IBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepponnueckass cucrema xumuueckux osaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cuctema xumuueckux snemeHToB [. YI. MenneneeBay. I[lepuoast u rpymnmsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, p-, d-opOuramu. DNEeKTpOHHBbIE KOH(MUIYPALMH U SJIEKTPOHHO-
rpaduueckue Gopmyisl aToMOB. DUBMUYECKHI CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia M rPpymIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHne JJIEKTPOHOB MO JHEPIETUYECKMM YPOBHSAM, HOAYPOBHAM U
opouransim. Gusnueckuii cmpici [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TIPYNIIaM M IEPUOJAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHNN XUMHUYECKUX JIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKa XUMHYECKOTO JJIEMEHTa II0 €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

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

DONEeKTPOOTPUUATENBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHUYECKasi CBSA3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHbIE (opMyiibl BeuiecTB. KaTHoHbBl n
AHUOHBI.

Kpucrammnueckue u amopdHble BemiecTBa. THUMBI KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKuCIEHHWS W BOCCTaHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHoBKa B HUX KO3()PUIIMEHTOB METOJOM 3JIEKTPOHHOIO OajiaHca.

OKCHEpPUMEHTAIBHOE U3YUECHHE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHUE C 00pa3liaMy METAJIJIOB 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 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IIOHATHM, TAK ¥ NIOHATUN, IPUHATBIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: ABJIeHUE (IPOIeCcC), Hay4YHbIN (aKT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIMYUHBI, €IWHUIBI H3MEpeHus, 0o0bEM, Macca, arperaTHbIe
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHHUE Ta30B, KUJIKOCTEH M TBEPABIX (KPUCTALUTUYECKUX) TEJ, dIEKTPUICCKUIM
3aps], KOJIUIECTBO TETUIOTHI.

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

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

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

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[loBTOpeHue u yriyOieHre 3HaHUM OCHOBHBIX pa3leioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTanel aToMOB MaybiX MepuoaoB. OcobeHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOTUUECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCUJIOB) OT CTPOEHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3W: HOHHAs, KOBaJICHTHas (HEMOoJspHasi,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTAIMYECKUX PELIETOK — aTOMHAsi, MOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAs — U OCOOCHHOCTH UX CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanus XUMUYECKUX pPEaKIUui MO pa3IUuyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBY Y4YacTBYIOIIMX B pPEakUUU BEIIECTB, MO TemaoBoMy 3¢dexTy, 1o
W3MEHEHHIO CTETICHEH OKMCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

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



[IoHsiTHE O CKOPOCTH XHMMHMYECKOM peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
@dakTopbl, BIAUSIOLIME HA CKOPOCTh XMMHUYECKOW pPEaKlHMH. DHEPrusi aKTHBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XMMHYECKOTO paBHOBeCHSA. PDaKTOPBI, BIMSAIOIIME HA COCTOSHHE XHMHUYECKOTO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuu. OkucIuTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

DJIEKTPOJINTHYECKAs IHucconranus. XHUMHUYECKHE pPEaKIMM B PacTBOpax.
Teopus  3IEKTPOJIMTUYECKOM  AUcCcoLManMi. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NEKTponuThl. KaTWOHBI, aHMOHBI. MeEXaHU3M [OHCCOLMAlMU BEIIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U CJIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y ciioBusl MPOTEKaHUS PEaKIIMi HOHHOTO OOMEHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS TUAPOIM3a COJIEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

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

VCCIIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKLIUU OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

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

MPOBEJCHNUE OMNBITOB, WIUIIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKLIUNA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa u ¢heHondTanenHa) 1is
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  OMNBITOB, HWJUIIOCTPUPYIOIIUX  TPUMEPHl  OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
pPEaKUNil HA UOHBIL;

pEelIeHHE OKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm: «OKuCIUTEeNbHO-
BOCCTAHOBUTENbHBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETAUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIeliCTBUE €  MeTaJUlaMH, HEMeTaulaMH,  BOJOM,  IIeJ0YaMH).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
npuMeHeHne. JlelicTBHE XJopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJACOIEPHKAIUX KACIOTaX XJI0pa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJICUCTBHE C HEMETayIlaMH, MeETaJJIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHoil KkucioTamu). CepoBOJOpOA, CTpoeHue, GU3HMYECKUE W
XUMUYECKHE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENBbHBIC CBOWCTBA). OKCHUIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (QuU3NUECKMEe U XHUMHYECKHE CBOMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KucaoT u crneurduueckue). Conu CepHON KHUCIOTHI.
XUMHUYECKHE PeaKIny, JekKalIhue B OCHOBE MPOMBIIIJIEHHOTO CIOc00a MoTy4YeHus
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuUM Tipodeccusix. [IpuMeHeHue cepHoil KUCIOTHl U cynb(paroB. KaduecTBeHHBIC
peakuuu Ha cyiabhuTt-, cyabGua- U cyiabdar-annonsl. HaxoxaeHue cepbl U ee
COCOMHEHUN B nOpupoae. XUMHYECKOE 3arpsA3HCHUE OKPYXKAUIEH Cpelbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIICHHUSL.

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 TMOJyYCHHUE B
7a0opatopuM U MPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIM
MexaHu3M ero oOpazoBanusg. Conu aMMOHUA, MX (U3MUYECKHE U XHUMHYECKHE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Okcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIy4YeHue, (PU3nIecKue U XUMHUYECKHe
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kjacca KHUCIOT U crnenuduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B IPOMBITINIEHHOCTH. HuTpaTtsl 1 HUTpUTHL. KauecTBEeHHBIE peakiuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCMHEHHUSIMU a30Ta (KUCJIOTHBIC MJOXKAH, 3arps3HEHHE BO3AyXa, TOYBHI U
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdop), puznueckre U XUMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C METajlIaMH,
KHUCTIOPOJIOM, TaJOT€HAMM, KOHIIEHTPUPOBAHHBIMU a30THOW U CEPHON KHCIOTAMH).
Oxcuasl ocdopa (I, V), dochopnas kuciora, ¢unyeckrue U XUMUUECKUE
cBoiicTBa, nonyuenue. KauecrBennas peaxuus Ha dochar-uonsl. [IpeacraBienus
o ranoreanax docdopa (111, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMIUJIEKCHbIE yA00peHHusl. XUMHUYECKOE 3arps3HEHHE OKpYXalolleld cpeibl
coeIMHEHUsAMHU a30Ta u docdopa.

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

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE W XHUMHUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB
(B3auMoIeliCTBME C MeTa/llaMi, HEMETallaM{, KOHIIEHTPUPOBAaHHBIMU a30THON U
cepHoit kucinoramu). [lorsitue 06 amcopOuuu. KpyroBopoT yriepoaa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpPTraHU3MBbI, MOTYYCHHE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOoOIeMbl aTMOC(EpHI,
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.



[lepBoHaYaIbHBIC TOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCIUMHECHUSX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHast kucioTa. [IpupoaHble HCTOYHUKHA YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMYECKU Ba)KHBIX OPraHUYECKUX BEIIEeCTBaX — >KHUpax, Oelykax,
yriaeBoJgax — M WX pOJM B JKU3HM 4YeloBeKa. EJIMHCTBO OpraHMYecKux u
HEOPTraHUYECKUX COECTUHEHUN.

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

bop. Ocobennoctu crpoenus atoma. OOmue npeactaBieHuss 0 (GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3laMu MPUPOIHBIX XJIOPHUIOB (TATIOTEHUIOB);

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

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPHUI-, OPOMHUJ- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHUI;

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

U3yYeHUE XUMHUECKIX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI;

MPOBEICHNE KAYECTBEHHBIX pEakiuid Ha CyabPua-, cyinbPuT- U cyibdar-
WMOHBI ¥ HAOJIIOZICHUE TTPU3HAKOB MX MPOTEKAHUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHWE M WU3YYCHHE CBOWCTB aMMMAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJICHHE C MOJENIIMHU KPUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, paclio3HaBaHUE M M3YYEHHE CBOMCTB YTJIIEKUCIIOTO
rasa;

IIPOBEICHHE KAauye€CTBEHHBIX pEAaKUUi Ha KapOOHAT- M CUJIMKAT-HUOHBI W
W3Y4YCHHE PU3HAKOB UX IPOTECKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

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

pelIeHrne SKCIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaxHenume HeMeTauibl U UX
COCTUHEHUSD).

MeTtasiibl U MX COCAUHEHUSA

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [leprnonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpOCThIX BEHIECTB — METALIOB. MeTaimmyeckas CBS3b H
MeTaJlJTN4ecKasi KpUCTAJUIMUECKas peuieTka (IpUMUTHBHAsA KyOndyeckasi, 00bEMHO-
LEHTPUPOBAHHAS KyOuueckas, IPaHELEHTPUPOBAHHAs KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPUCTAIIOB. OJIEKTPOXMMHYECKAW PpsA HANPSKEHUN
MeTaiioB. O01Me XuMudeckre cBoiicTBa MeTaiioB. O01Me crnocoObl NOTyYeHUs
METaJUIOB, METAJLTYPrUsl. DJIEKTPOIU3 PacIljlaBOB U PACTBOPOB COJIEN KaK OJUH W3
cioco0oB moJyiydyeHuss MeTamioB. lloHATHE O KOPpPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Oxkcuapl ¥ THOAPOKCHUIBI HATPUS U Kayns. [I[puMeHeHne MenoYHbIX METAIIIOB U UX
coequHeHu. buonornueckas poJyib HaTpUs U KaJusl.

[Ilenouyno3eMenpHbIE METAUIBI MAarHMM W KaJdbLUHM: TIOJIOKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U KanblMs. BaxHeWlnnme coequHEHUs KalblUsd U Marius (OKCUZ, THAPOKCHUL,
COJIM), CBOWCTBA, mMpuMeHeHHe. JKecTKOoCTh BOABI U CIOCOOBI €€ YCTpaHEHUS.
KpyroBopot kanblus B IpUpPOLE.



AmomunMil: nonoxxenue B [leproanueckoil cucreMe XMuMUYECKHX AIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMHUYECKHE CBOICTBa amtoMUHUsA. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojnoxxenne B llepuommueckor cucreme xumuueckux dnemeHtoB . U
MenpeneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB. SIBJieHUE «IpoBajay 3JIEKTPOHA Ha
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTA B COCIMHEHHUU (Ha MPUMEPE COEAMHEHHI Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUAAaX, THMIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCH/IA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

Kene3o: cTpoeHHe aroma, CTENEHM OKHCIIEeHHsA. HaxoxneHune B mpupone.
du3nyecKkrne 1 XMMAYECKHUE CBOMCTBA jKelle3a, TpuMeHeHne. buonornueckas posip
xene3a. Oxcuawl, Tuapokcuasl U conu kenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [Ipon3BoACTBO YyryHa W CTalIu.
DKOJOru4ecKue MpoosIeMbl, CBSI3aHHBIE C METAJUTYPrUYECKUMU IPOU3BOICTBAMM.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

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

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJECUCTBUS METAJLUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJiM3a pacTBOopoB xyopuaa meau (l1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

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

U3y4eHUE CBOMCTB KapOOHATOB U TUAPOKapOOHATOB KaJIbIUs, )KECTKON BOJIBI;

M3YYEHHE IIPOLIECCOB IIOIYYEHMS THAPOKCUIOB JKEle3a, MX XUMHUYECKUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMM HAa UOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJFOICHUE W OMHMCAaHWE OKpallMBaHUS TJIAMEHU WOHAMHU HATPUS, KIS U
KIS,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

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

XuMHUA U OKPYKAKLIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEII[ECTBA M MaTepualibl, 00JaCTH WX MPUMEHEHHs. be3ormacHoe HCIOIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
0’KOrax U OTPABJICHUSAX.

HoBeie MaTtepuansl U TEXHOJIOTUU. [[pUHIMIIBI «3€JIEHON XUMUW.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX SJIEMEHTOB M UX COCIMHEHUH s PYHKIMOHHPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYXKAIoeh cpefibl. IKOJOTUUECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMHU YTIIIepOa, a30Ta, CEPbl, TKENBIX MeTauioB. [loHsaTHe
o I[IJIK. Ponp XuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpasliaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE MaTepuabl),
ONPEAECICHUE KUCIOTHOCTH IIPUPOAHBIX BOJ, MOJEIMPOBAHUE MpolEcca
o0pa30BaHUs KUCIIOTHOTO JOX/IS, H3yUYCHHUE €T0 BO3ICHCTBUS HA MaTEPHAIIBI.

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

[Iepuonnueckuit 3akoH U lleproanueckas cucreMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEACTABICHUI O CTPOEHUS aTOMa. 3AKOHOMEPHOCTH B UBMEHEHUH CBOWCTB
XAMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U IPyMIax.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buapl
XAMHWYECKON CBSI3H. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMNA KPHUCTAJINYECKOMN
PELIETKN U BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus XUMHUECKMX pPEAKIUH 10 pa3IMYHBIM  TPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pA3JIUYHBIX YCJIOBHSIX Ha OCHOBE IMPEACTABICHUNM XHUMHUYECKOM KUHETHUKH U
TEPMOJIUHAMUKH.

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



CBoiicTBa KHCIIOT, OCHOBaHMH W COJ€Hl B CBETE MPEACTABICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATU, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HAYKaX.

OO01Me ecTeCTBEHHO-HAYYHBIE TOHATHS: SABJICHHE (MPOIECC), HAYUYHbIN (PakT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJIOICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJIOTHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI I MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, KUIAKOCTEHM W TBEPAbIX (KPUCTAUNIMYECKHUX) Tel,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIUA/I, ©30TOMbI, KBAHTHI, PaJIHOAKTUBHOCTD, alb(a-, OeTa- U raMMa-u3IyueHue,
AIEKTPUUYECKUN 3apsi/l, MPOBOJHUKH, MOTYIPOBOJIHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTp, pa3yioKeHUe OeI0Tro CBETa B CIEKTP.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEPAJIbHBIC  yIOOPEHUsI, MHUKPOAJIEMEHThI, MAaKpPO3JIEMEHThI, MHUTATEIbHBIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI, TIJIaHETa 3eMJISL.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHUHU, TEXHOJIOTUHU 3JIEKTPOHHON MPOMBIIIEHHOCTH, HAHOTEXHOJIOT U H.



TUIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI [0 XUMUH
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHMs] XUMUU B €AUHCTBE Y4YEOHOU U
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAAUIUOHHBIMUA POCCUNUCKUMU COLIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT —IIpolleccaM CaMOINO3HAHUSA, CaMOPa3BUTHUS U  COLMAIU3AIUU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIMTAHUA:

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

2) rpa:kKaaHCKOr0 BOCIIUTAHMS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUaX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

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

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

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOTO MO3HAHUS JJI1 Pa3BUTHUS Ka)KJAOTO YeJIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX NPEACTaBICHUM O 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOJIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HaBaTelIbHAsI MOTHBAllUA W MHTEpPEC K OOY4YEHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIpaBJICHUS U YPOBHS JAIbHEWUIIETO
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

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

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXalollel cpeAbl; OCO3HAHHWE TIJI00ANbHOIO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pEelIeHUs; CHOCOOHOCTh NPUMEHATH 3HAHMS, MOIy4aeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSA3aHHBIX C OKPYKAOILIEH Cpeloi;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTWYECKOW M COLMAJIBbHOW Cpel; TOTOBHOCTh K YYacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJabTaThl 00yUYarOIIMXCsA, OCBOMBIIMX MPOrpaMmy IO
XUMHUHU OCHOBHOI'O 0011IeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOEHHUE MEXIUCITUIIIMHAPHBIX (MEKIPEIMETHBIX) MOHITUH, OTPAXKAIOIITUX
MaTepuaibHOE €JAMHCTBO MHpAa U MPOLECC MO3HaHUS (BEIIECTBO, CBOMCTBO,
DHEPTUs, SBICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIaJICHUE YHUBEPCAIbHBIMU YYEOHBIMU JEUCTBUSMU (IT03HABATEIbHBIMH,
KOMMYHUKATUBHBIMH,  PETYJISTUBHBIMU), BOXHBIMM  JIJI1  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpKaHUS y4yeOHOTO mpeamera, (OpMHUPOBAHUS



KOMIIETEHLIMM, @  TakX€  IPOEKTHO-HUCCIECNOBATEIBCKON  JESTEIbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XUMHUYECKUX TOHITHHA (BBIACIATh UX CYIICCTBEHHBIE
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KJIacCHPUKAMM U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICICTBCHHBIC CBS3M MEXKIYy OOBEKTaMH HW3Y4YCHUS; CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npeajiaraTh KpUTEPUU U BBISBIISITH OOIIME 3aKOHOMEPHOCTH M TPOTUBOPEYMS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B TPOIECCE MO3HAHUS MOHATHS (NIPEIMETHBIE W METalpeaMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKast
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCIBHBIX TPEACTABICHUNA XapaKTepU30BaTh H3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKHe AeHCTBUA (METOAbI HAYYHOIO IIO3HAHUSA
BelleCTB M sIBJICHU):

YMEHUSI TMPUMEHSATH METOJAbl HAyYHOTO TO3HAHUS BEIIECTB U SIBIICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHIX B Yy4eOHOW TO3HABATEIBHON U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUSI HCIOJIb30BaTh TOCTABJICHHBIE BOIMPOCH B KA4eCTBE WHCTPYMEHTA
MO3HAHUS ¥ CAMOCTOSATENILHO CTABUTh BOMPOCHI; aHATU3UPOBAThH (DAKTHI, BHISBISATH
u QopMynupoBaTh MpodiieMy, ONMpPENeNsATh IeJib W 3aJaud, COOTBETCTBYIOIIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMMCATEILHYIO W OOBSICHUTEIIBHYIO THIIOTE3Y
U OCYHIICCTBIISITH €€ TPOBEPKY; YMCHHUS IMPOBOAWTH HM3MEPCHHS HEOOXOIUMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICICHHBIE), CAMOCTOSITEIPHO TPOTHO3UPOBATH PE3YJIbTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIIATh OTYET O MPOCIIAaHHOK paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(MOpMAIUU (HayIHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MIHTepHETa); aHANU3UPOBAaTh MHPOPMAIIUIO U KPUTHIECKH OLIEHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYHUBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3iuyHble METOIbl W (OPMYIHMPOBATH 3alpOCHl MPU TOUCKE U O0TOOpe
uHpOpMaLY, HEOOXOAUMOUN MAJis BBINOJTHEHUS YYEOHBIX 3a7ay; HCIOJIB30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopMmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIBI, PUCYHKH U JIpyrue
¢dopMBl); YMEHHs HCIONIB30BaTh HAyYHBIA S3bIK B KAaueCTBE CPEACTBAa pPalbOTHI C
XUMUYECKON HH(OpMaIuel; MpUMEHATh MeXNpeAMeTHble (pusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CHUMBOJIBI, (pOopMyIbl, a0OpeBHATYpbl, HOMEHKIIATYPY,
UCMONb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HarJIsIHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble )I[CﬁCTBPISI:

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yibTaTOB BBIMIOJIHEHUSI XUMHUYECKOTO OJKCIEPUMEHTa (HMCCIIE0BATEIbCKOM
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(M) TUCKYCCUU 3a71aBaTh BOMPOCH IO 00CYK/1aeMOM TeM€e M BBICKA3bIBATh UJIEH,
bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJHEHUS MPEISI0KEHHOM
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPYIOBas KOMMYHHUKAITH):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, PACHpEACsaTh 3aJaud MEXIY
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C JCHUCTBUSIMU JAPYIMX WICHOB KOMAaHbI, ONPENETSATh KPUTEPUU TIO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TO3WIIMI, y4acTBOBAaTh B
o0CyXJeHUH, OOMEHE MHEHMSIMHU, «MO3TOBOM IITypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

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



YMEHHsI pellaTh y4eOHbIE U HCCIIENOBATENbCKUE 3aJauyH: CaMOCTOSITEIbHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENbCKOM  3aJayd; HAa  OCHOBE  IIOJYYEHHBIX  PE3yJbTaTOB
dbopMynupoBaTh 000OIIEHHS U BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE DPAa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO AESITEILHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co00i, YTO TO3BOJIIET PEAINU30BHIBATH YIIYOJIEHHOE H3Y4YEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. Ilo 3aBepuieHHH peanu3aluy NPOrpaMMbl YIITyOJIEHHOTO YpOBHS
oOyuJaroluecss CMOTYT JIeTajbHEe OCBOMTH MaTepHall, OBJAJAETh PACIIUPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIIOYAIOT: OCBOCHHE OOYYAOIIMMUCS HAyYHBIX
3HaHWI, yMEHUH U CHocoO0OB JEWCTBHM, cneuupUueckux Uisi MPeAMETHOU
o0nactTu «XUMUS»; OCHOBbl HAYYHOTO MBIIUICHUS; BUABl JIE€ATEIBHOCTH IO
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXKHOCTh YCIIEIIHOTO OOYYEeHHs Ha CJEAYIOIIEM YPOBHE
oOpa3zoBaHus.

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

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETAJUJl, aJUIOTPOIUs, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCHUTENbHAS TUIOTHOCTh T'a30B, OKCHJI, KUCJIOTa, OCHOBAHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(puKanus peakui: peakiuy COSTUHEHUS, PEAKIINHN PA3JI0KEHHUS, PEAKIINH
3aMEIICHUSI, PEAKIMd OOMEHa, 9K30- W DHIOTCPMHUYCCKHE PEaKIUU; TEIUIOBOU
ahdeKT peakiuu; AAPO aTOMa, AICKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpAaIusi) B pacTBOpe, MOJSIpHAsl KOHIEHTpalMs BEIIECTBA B
pacTBOpE;  AIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCJIEHHUS, OKHCIUTEIN W
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MIPUMEHATH T MOHITHUS MPHU OMMMCAHUU BEIIECTB M UX NPEBPAILICHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTEMICHb OKHUCJICHHUS 3JEMEHTOB B OWHApPHBIX COCIUHEHUSX, MPUHAIIEKHOCTH
BEILECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHUN 1o (GopMyiam, BUIAbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3axkona [[. M. MeHneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YHCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YYCHUS XUMUUYECKUX PEAKLIUM;

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

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

COOTHOCUTH 0003HAYEHUs, KOTOpble UMeEITcsl B Tabnuie «llepuoanueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
a1ipa, 00IIIee YUCIIO AIEKTPOHOB U PacHpe/IeICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBSA3b TMOJIOKEHUS JyieMeHTa B llepwogudeckoit cucreme c
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, O
TeroBoMy G DEKTy);



XapaKTepu3oBaTh (ONMUCHIBATh) (PU3NYECKUE U XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHJOB, KHCIOT, OCHOBAaHUN M COJICH, TE€HETUYECKYIO CBSI3b MEXKIY
HUMH, NOATBEP)KIasi NpUMEpPaMU MOJIEKYJISIPHBIX YPaBHEHHMH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOJIOTHX;

OOBSICHATh W NPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MaccCy CMECH, MOJIBHYIO JIOJII0 XUMUYECKOT0 3JIEMEHTa B COCAUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (opMyJie COECIUHEHHs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE, MOJSIPHYIO KOHIICHTPAIIMIO BELIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 10 YPAaBHEHUSIM XUMUYECKON PEaKIUH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
IPUYUHHO-CIEICTBEHHBIX CBSI3€ — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeaKkli, eCTeCTBEHHO-HAyUYHbIE METOJbI TIO3HAHUS — HAOIOCHUE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbIi U MBICICHHBIN) — AJIs
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YpPaBHEHHUS MPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEAKIUN
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTOOOpa3ns BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTh mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMocylnbl M O0OpyIOBaHMs, a TakkKe IpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHHI0 U COOUpAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJQJICHUE OCHOBAMH XHUMHYECKOW T'PaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xoHmy oOyuenuss ¢ 9 knacce y oOyuwaromierocss OyayT c)opMHUpPOBaHbI
CIICyIOIIMe TpPEeIMETHbIC pe3yJdbTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
YpOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUsI, XUMUYECKasi peakiys, TEIIoBOM 3(PeKT peakiyu, MOJIb, MOJISPHBIN
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEIJICKTPOJIUTHI, SJICKTPOIUTUUECKAS AUCCOLUALMUSA, PEAKIIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLIUH, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJECHTHAsl, MOHHAS, METAJUIMYECKasi), MEKMOJICKYJISIPHBIC
B3aUMOJICHCTBUSL (BOJOPOAHAsl CBsA3b, CWiIbl Ban-nep-Baanbca), KoMIUIEKCHBIC
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuuyeckasi, 0ObEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCaroHajibHasi TUIOTHOYIAKOBaHHAs), KOPPO3HsS METaUIOB, CIUIABBI; CKOPOCTh
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOPETUUECKNX OCHOB xumuu; [TK;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHSATH 3TU MOHITUS [PU OMMCAHUU BEIIECTB U UX IIPEBPALLCHUN;

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

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHYECKHX DJIEMEHTOB B
COEQUMHEHUSAX Pa3IMYHOIO COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCYy CO€IMHEHUN 1o GopmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJTMYECKOW) B HEOPraHMYECKUX COCIUHEHMSIX, 3apsij]] HOHA [0
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUH, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

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

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



OOBSCHATH CBSA3b TMOJOXKEHUs J3yeMeHta B [lepuommdeckoit cucreme ¢
pacrpesieIeHUEM JJICKTPOHOB IO SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICJISITH OOIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB Y THJIPOKCHUJIOB) B MpeJeiaax MallblX MEPHUOJ0B U TJABHBIX MOATPYMI C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT PA3INIHBIX (haKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 110
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMCHEW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacTHUIO
KaTajan3aropa);

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

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIMALINU KUCIIOT, IIeI0ueh
U COJIeH; TOJHBIE M COKpAIICHHbIE YpaBHEHUSA pEAKIMH HOHHOTO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX MOHHBIX W MOJIEKYJSPHBIX YPAaBHEHUN peaKIui, CYIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOAHBIX PACTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPOA, 030H, rpaduT, anmas, KpeMHHi, 0op, a30T, pocdop,
cepa, XJop, HATPU, KaJvii, MarHui, KaJbllUi, aJIIOMUHHUH, KEIE30, MEJb, LINHK,
cepeOpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (I, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHUCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), uunka,
xenesa (11 u 11));



MOSICHSATH COCTaB, OTHEIBHBIE CHOCOOBI MOJTYYEHUS W CBONCTBA CIOXKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U uX coiu, ramorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAKHEHIIINX U3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
UCIIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATH OIBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpax
HOHBI: XJIOpUA-, OpOMUI-, MOIUI-, Cylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, KajabllUsl, aTIOMUHUS, Keeza (2+) u xkenesa (3+), menu (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBHCUMOCTH OT MIX COCTaBa M CTPOCHUS, IPUMEHECHHE BEIICCTB B 3aBUCHMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XWUMHUYECKONH KHHETHKH U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO JJIEMEHTa Mo (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIICHTpPAIlUIO BEIIeCTBA B PAcTBOpE, HAXOIUTh
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C YYeTOM HEI0CTaTKa
OJIHOTO M3 pPEareHTOB, MPAKTHYECKOTO BBIXOJIA TPOAYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBwia  Oe3omacHOW  paboThl B jabopaTopuu  TpH
UCIIOJIb30BAHUU XUMHUYECKON TOCYIbl M OOOpyJOBaHUS, a TakKe IMpaBuiia
oOparieHrsi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTHYECKHX PabOT MO TMOJYYCHHUIO W COOMPAHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
OKCIIEPUMEHTAJIFHBIX 3a7ad4 10 TeMaM Kypca, TMPeACTaBIsTh Pe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0OOIIEHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMU MO3HaHUS (HaO0/IeHne, U3MEPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHSTh  MpaBwia  0Oe3omacHOro  oOpallleHHs C  BeIleCTBaMH,
UCIIONb3YEeMbIMA B TIOBCEJHEBHOM JKU3HHU, IMpaBWia TOBEACHUS B IIEJIAX
cOepexeHuss 370pOBbS W OKPYKAIOIIEH NPUPOAHOW CpeAbl, MOHUMATh BpEI
(omacHOCTb) BO3JEHCTBUS HA JKUBbIE OPIraHU3MBbl OIPEJCIICHHBIX BEILECTB,
HOSICHATh Ha IpUMepax CIocoObl YMEHBIIEHUS W MPEIOTBPALLEHUS UX BPEIHOTO
BO3/ICICTBHSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh TMOJYYEHHBIC MPEJCTaBICHUS O cdepax NpodhecCHOHATHHON
JESTEIIbHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSMH, KAaK OCHOBY
JUIs IPO()ECCHOHANBHON OpUEHTAMM M ISl OCO3HAHHOTO BBIOOpAa XMMHM Kak
npo(UIBHOrO MIpeaMeTa IMpH MPOJOJDKEHHMM OOYy4YEeHHs Ha YpPOBHE CpEIHETO
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIEAOBATEIBCKON IEATEIBHOCTH
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BAaHUN B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aINH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoTshI
Paznean 1. [lepBoHayaibHble XUMUYeCKHE TIOHATHS
Xumust — BaxHas 0071aCTh https://resh.edu.ru/ https://uchi.ru/
€CTECTBO3HAHUS U https://myschool.edu.ru/
11 . 6 2 ;

MPAKTUYECKOM ESITEIbHOCTH https://education.yandex.ru/

YeJIoBeKa https://edu.sirius.online/
https://resh.edu.ru/ https://uchi.ru/

BemiectBa u xumuueckue https://myschool.edu.ru/

1.2 19 1 ] .
peakuuu https://education.yandex.ru/
https://edu.sirius.online/
Hroro mo pazueny 25
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
https://resh.edu.ru/ https://uchi.ru/
Bosnyx. Ilonarue o rasax. https://myschool.edu.ru/
2.1 14 1 1 ] .

Kucnopon. Oxcnpsl https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/ https://uchi.ru/

Bonopon. Ilonsarue o kucimorax https://myschool.edu.ru/

2.2 6 1 ] i

U COJISIX https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/ https://uchi.ru/

53 Bopa. PactBopsl. [lonsitue 06 12 1 1 https://myschool.edu.ru/

OCHOBAHUAX

https://education.yandex.ru/

https://edu.sirius.online/



https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/

2.4

OCHOBHBIE KJIACCHI
HCOPraHN4YCCKUX COCI[I/IHGHI/Iﬁ

14

https://resh.edu.ru/ https://uchi.ru/

https://myschool.edu.ru/

https://education.yandex.ru/

https://edu.sirius.online/

Hroro no pazneny

46

Pasznea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

https://resh.edu.ru/ https://uchi.ru/

https://myschool.edu.ru/

3.1 XUMHYECKUX 31eMeHToB J[. U. 14 https://education.yandex.ru/
MenneneeBa. CTpoeHHe aTOMa https://edu.sirius.online/
X https://resh.edu.ru/ https://uchi.ru/
NMHUYECKAs CBS3b.
32 o ) 12 https://myschool.edu.ru/
' KHCIHTEIIBHO https://education.yandex.ru/
BOCCTAHOBUTCIILHBIC peakiii https://edu.sirius.online/
Hroro mo pazueny 26
https://resh.edu.ru/ https://uchi.ru/
P 5 https://myschool.edu.ru/
C3CPBHOC BpeMit https://education.yandex.ru/
https://edu.sirius.online/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Korrrpoasreie  Tpakriseckue (undgposBbie)
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3zgea 1. BemmecTBo 1 XuMH4yecKkasi peakuus
https://resh.edu.ru/
[ToBTOpEeHue U yriayoieHue 3HaHu| O https://uchi.ru/
1.1 8 https://myschool.edu.ru/
BeeCTBe https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS https://uchi.ru/
1.2 . 14 1 1 https://myschool.edu.ru/
XUMHUHCCKHX pCaKiii https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
DIEKTPONUTHYECKAsT JUCCOLINAIIHS. https://uchi.ru/
1.3 12 1 2 https://myschool.edu.ru/
XMMHYECKHE PEAKIH B PACTBOPAX https://education.yandex.ru/
https://edu.sirius.online/
Hroro no paszneny 34
Pasznen 2. HemeTa/sIbl M X cOeIMHEHHUS
https://resh.edu.ru/
OO61mas xapakTepUCTHKA XUMUYECKUX hitps:/uchi. i/
2.1 6 1 https://myschool.edu.ru/

anemeHToB VIIA-rpynmnsl. ["anorenst

https://education.yandex.ru/
https://edu.sirius.online/



https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/

OO61mas xapakTepUCTHKa XUMUYECKUX

https://resh.edu.ru/
https://uchi.ru/

2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://myschool.edu.ru/
COCTMHCHUS https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
OO01mas XxapakTepUCTHKA XUMUIECKUX https://uchi.ru/
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux 10 https://myschool.edu.ru/
COCTMHCHUS https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
OO01mas xapakTepUCTHKA XUMUYECKUX https://uchi.ru/
24 anemeHToB |VA-rpynmsl. Yraepoa u 11 https://myschool.edu.ru/
KPEMHHI, UX coeluHeHus. bop https://education.yandex.ru/
https://edu.sirius.online/
Htoro no pazneny 33
Pa3nen 3. MeTaJIbl M MIX COEAMHEHUS
https://resh.edu.ru/
https://uchi.ru/

3.1 OO0111e CBOMCTBA METAIIOB 5 https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/

3.2 Bakueiinne MeTaIbl M1 UX COSIMHEHUS 15 https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/

Hroro no pazneny 20

Paszgea 4. Xumus U OKpysKawmas cpeaa



https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/

BCH_IGCTBEI M MaTCpuraibl B )XU3HU YCIOBCKA.

https://resh.edu.ru/
https://uchi.ru/

4.1 0 . 5 https://myschool.edu.ru/
CHOBBI 3KOJIOTHYECKOM IPaMOTHOCTH https://education. yandex.ru/
https://edu.sirius.online/

Wroro no pazueny 5

Pa3gen 5. O0001menne 3 HAHMI
https://resh.edu.ru/

o https://uchi.ru/
II
51 OBTOpeHHE 1 0000meHUe 3I§aHI;H 5 2 https://myschool.edu.ru/
OCHOBHBIX PA3ACIIOB KypCOB 65 KJIACCoB https://education.yandex.ru/
https://edu.sirius.online/

Hroro no pazgeny )
https://resh.edu.ru/
https://uchi.ru/

PesepBHOE Bpems 5 https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 11



https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
https://resh.edu.ru/
https://uchi.ru/
https://myschool.edu.ru/
https://education.yandex.ru/
https://edu.sirius.online/
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