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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma mo XUMHUHM JUisl 0O0ydaromuxcs 8 KJIAacCOB COCTaBJIEHA Ha
ocHoBe TpeOoBaHui K pe3yabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM
MpOrpaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHusi, Npe/cTaBIeHHbIX B DenepalbHOM
rOCYJapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTE€ OCHOBHOTO OOIIEro oOpa3oBaHusl,
C y4€TOoM pacnpee’aEHHBIX M0 KJlaccaM MPOBEPSEMbIX TPeOOBaHUM K pe3ysibTaTaM
OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MpPOrpaMMbl  OCHOBHOIO  OOILETO
o0pa3oBaHus M DJIEMEHTOB COJAEp)KaHUs, MPEACTABICHHBIX B YHHUBEPCATbHOM
KoAupUKATOpe IO XUMHHM, a TakKke Ha ocHoBe IlpuMepHOil mporpaMmbl
BOCIHUTaHUS 00OyYaromuxcs MpU MOJTYYEHUH OCHOBHOI'O 00IIero oOpa3oBaHUS U
c yuétom Konuenuuu mnpenomaBaHusi ydyeOHOro mnpeaMera «XuUMHUS» B
oOpa3oBarenbHBIX opranusauusx Poccuiickoit ®enepauuu, pealnu3yromnx
OCHOBHBIE 00111€00pa3oBaTenbHble nporpamMmbl  (yTB. Pemennem Komneruun
Mumnnpocsemenus Poccun, nporokon ot 03.12.2019 N TIK-48H).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «XUMMSD»

Bxnan yaeOHoro mpeamera « XMMHUS» B JOCTHXKEHUE 1LI€JIE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus 00YyCIOBJIEH BO MHOTOM 3HAUYCHHEM XMMHYECKON HayKW B TTO3HAHUU
3aKOHOB TPHUPOJBI, B Pa3BUTUM MPOU3BOJMUTEIBHBIX CHJI OOIIECTBA U CO3JAaHHUU
HOBOM 0a3bl MaTEPUAILHON KYJIBTYPHI.

XUMHUSL Kak DdJEMEHT CHCTEMbI E€CTECTBEHHBIX HAYK pPAaCIpOCTPaHHUIIa CBOE
BJIIMSTHUE Ha BCE OOJIACTH YEJIOBEYECKOrO CYIIECTBOBAHHUSA, 3a/1ajla HOBOE BHUJICHUE
MHUpa, CTajla HEOTHEMJIEMBbIM KOMIIOHEHTOM MHPOBOUW KYJIbTYPhI, HEOOXOAUMBIM
yCIIOBUEM >KM3HU OOIIECTBA: 3HAHUE XUMUHU CIIYKUT OCHOBOM i (hOPMHUPOBAHUS
MUPOBO33PEHUS YEJIOBEKA, €r0 MPEJICTABICHUN O MaTepuajJbHOM E€IMHCTBE MHDA;
BXHYIO  POJb  UTPalOT  (GOpMUPYEMBIE  XUMHUEW  MPEACTABICHHUS O
B3aMMOIIPEBPAIICHUSAX DHEPTrUM M 00 DBOJIONHMH BEIIECTB B  MPHUPOJE;
COBPEMEHHAsI XUMHsI HAIIPABJICHA HA PElICHUE TJIO0AIBHBIX MPOOJIEM YCTOMUHNBOTO
pa3sBUTUSL  4YEJIOBEUECTBA —  CBIPbEBOW, OJHEPreTHUYECKOM, IIHIIEBOM U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromniero 3Ha4eHusl XUMHUH B )KU3HU 00IIECTBA CYIIIECTBEHHO
MOBBICWJIACH POJb XMMHYECKOro 0Opa3oBaHus. B rurane corumanu3anud OHO
ABISAETCS OJHMM U3 YCIOBUW (OPMUPOBAHHUS WHTEIUIEKTA JUYHOCTH U
FapMOHUYHOI'O €€ pa3BUTHS.

CoBpeMEeHHOMY YETIOBEKY XUMUYECKUE 3HAHUS HEOOXOIUMBI JUTsI TPUOOPETCHHSI
OOIIEKYIBTYPHOTO YPOBHS, TO3BOJISIIONIETO YBEPEHHO TPYIAUTHCS B COIUYME H
OTBETCTBEHHO Yy4acTBOBATh B MHOTOOOPA3HOU >KM3HHM OOIIECTBA, NI OCO3HAHUS
BA)XHOCTH PA3yMHOT'O OTHOLIECHHS K CBOEMY 3J0POBBIO M 3I0POBBIO APYIUX, K
OKpY’Karouiei NpupoHON cpelie, A TPaMOTHOTO TTOBEJECHHUS IIPU UCIIOJIb30BAHUU
Pa3IMYHBIX MAaTEPUATIOB U XUMUYECKHUX BEIIECTB B OBCETHEBHON KU3HMU.

Xumudeckoe oOpa3oBaHME B OCHOBHOW IIKOJE sBIsieTCsl 0a30BbIM IO
OTHOILIEHUI0 K CHCTEeME OOlIero XUMHYecKoro ooOpazoBanusa. I[loatomy Ha



COOTBETCTBYIOILIEM €MY YPOBHE OHO peajiu3yeT MPUCYIIHE OOLEMY XUMUYECKOMY
00pa30BaHUIO KIIOYEBBIE LIEHHOCTH, KOTOPBIE OTPaXalT TIOCYIapCTBEHHBIE,
OOLIECTBEHHbIE U UHAUBUAYAJIbHbIE TOTPEOHOCTH. DTUM ONPEEISIETCS CYLHIHOCTb
oOwiel crpaTteruy 00y4yeHusl, BOCIUTAHUS M Pa3BUTHs 00Y4YaIOIIUXCS CPEICTBAMHU
y4eOHOro mpeaMeTa «XUMUs.

N3yuenne mpeamera: 1) cmocoOCTByeT peaiu3allud BO3MOXKHOCTEH IS
caMOpa3BUTUS U (HOPMHUPOBAHMS  KYJIbTYpbl JIMYHOCTH, €€ oOmeld u
(YyHKIMOHAIBHON TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B (POPMUPOBAHUE MBIIUICHUS U
TBOPUYECKHUX CIIOCOOHOCTEN MOJPOCTKOB, HABBIKOB MX CaMOCTOSITEIbHON y4ueOHOMU
NEeSTENbHOCTH,  OKCIEPUMEHTANbHBIX U MCCIENOBATENIbCKUX  YMEHUH,
HEOOXOJMMBIX Kak B MOBCEIHEBHOW >KM3HM, TaKk M B HpodeccrHoHaIbHOM
JEeSATENbHOCTH; 3) 3HAKOMHUT CO CNEeNU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIabIBACT
OCHOBBI IIEJIOCTHOTO B3IJI1a HA EAMHCTBO MPHUPOJbI U YEIOBEKa, SBISETCS
OTBETCTBEHHBIM JTarioM B (POPMUPOBAHHHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH
NOJIPOCTKOB; 4) CcHocoOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOLICHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSM, K MPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHYECKOE 00pa30BaHUE IKOJIBHUKOB.

HazBanubie HampaBiieHHs B OOyYE€HHHM XUMHUU OOECIEUMBAIOTCS CHEnu(UKO
collepKaHUsl TPeIMeTa, KOTOPBIM SIBISETCS MNEAaroruyeckd aJaanTUpOBAaHHBIM
oTpakeHHeM 0a30BOM HAYKH XMMUU Ha ONPENEeNEHHOM dTare e€ pa3BUTHS.

Kypc xumum OCHOBHOM IIKOJIBI OPMEHTHPOBAH HA OCBOEHHE OOYYarOIIMMUCS
OCHOB HEOPraHMYECKOW XMMUU U HEKOTOPBIX MOHATHHN U CBEIAEHUN 00 OTHENbHBIX
00BEKTaxX OpraHNveCcKON XUMHUU.

CtpykTypa cojaepxaHusi mpeaMmera cPopMuUpoBaHa Ha OCHOBE CHCTEMHOIO
noaxoaa K ero uzydeHuto. Coaep:kaHUe CKIIAJbIBA€TCS U3 CUCTEMbI MOHSTHI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHITUH O XMMUYECKOW pEaKIuu.
O6e ATH CUCTEMBI CTPYKTYPHO OPTraHW30BaHbBI MO MPUHITUITY TOCIEI0BATEIHHOTO
pa3BUTUSA 3HAHUM HAa OCHOBE TEOPETUYECKHUX IPEJCTABICHUN Pa3HOrO0 YpPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCErO €CTECTBO3HAHUSA, YpPOBHS
ITepuonnueckoro 3akona [[. M. MeHueneeBa Kak OCHOBHOTO 3aKOHA XHMUM,
YY4EHUS O CTPOCHHMM aroMa U XHMHYECKOM CBSI3M, TMpeACTaBICHUH 00
ANEKTPOIUTUYECKON TUCCOLUALMU BEIIECTB B PACTBOpaxX. TeopeTHYecKue 3HaAHUS
paccMaTpUBAalOTCd Ha OCHOBE HMIMPUYECKH T[OJIYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K APYrOMY, BBITIOJIHSS
(GyHKIMHU OOBSICHEHUS] U MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOXKHOCTEH
MIPAKTUYECKOTO TPUMEHEHUS U MOJTYYECHHUS U3y4aEeMbIX BEILIECTB.

Takass opraHuzanMs COAEpKaHMS Kypca CIOCOOCTBYET MPEACTABICHUIO
XUMHUYECKOW COCTABIAIOLIECH HAyYHOM KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOU
npuponbl. TeM cambiM OOecmeuuMBaeTCs BO3MOXKHOCTH (OPMHUPOBAHUS Y
Oo0y4aroUMxcs IEHHOCTHOTO OTHOUICHWS K HAay4HOMY 3HAaHUI0O U METOoAaM
MO3HaHUs B Hayke. Ba)kHO Take 3aMETHUTh, YTO OCBOCHHME COJEpk aHUSA Kypca
INPOUCXOJUT C TPUBICYEHUEM 3HAHUW U3 paHee M3YyYEHHBIX KYpPCOB:
«Oxkpyxaromuii mup», «bruonorusi. 5—7 knacced» n «PU3UKa. 7 KIIACCH.



HEJA U3YYEHUA YYEBHOI'O IPEAMETA «XUMMHMSA»

K  HampaBienwio  MEepBOCTENEHHOM  3HAYMMOCTA  TOpU  peaau3aiuu
oOpazoBaTelbHbIX (PyHKUIMH mnOpeameTa «XUMHUS»  TPAAUIMOHHO  OTHOCST
dbopMupoBaHuEe 3HAHHN OCHOB XMMUYECKOM HAyKU KakK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, TPAKTUYECKOU [EITEIIbHOCTH YeJOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajauya MpeaMeTa COCTOMT B (pOpMHUpOBaHUU
CHUCTEMbl XUMUUYECKUX 3HAHUN — BaXHEUIIUX (AKTOB, TMOHATHM, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUHM, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOIO
XapakTepa, s3blKa HAyKH, 3HAHUM O HAyYHBIX METOJIaX HW3Y4YeHHUS BEIICCTB U
XUMUYECKUX PEaKIni, a Takxke B HGOPMUPOBAHUHU U PA3BUTUU YMEHHUHN U CITIOCOOOB
NEATeNIbHOCTH, CBSI3aHHBIX C IUJIAHUPOBAHUEM, HAOIIOJIEHUEM U MPOBEICHUEM
XUMHYECKOTO KCIIEPUMEHTA, COOJIOJEHUEM MpaBuil 0e30MacHOro oOpalleHus c
BEII[ECTBAMU B IMOBCETHEBHOMN KU3HHU.

Hapsiny ¢ »Tum 1nenu wu3ydeHus TmpeaMera B MporpaMMe YTOYHEHBI H
CKOPPEKTUPOBAHBI C YYETOM HOBBIX MPUOPHUTETOB B CUCTEME OCHOBHOI'O OOIIETO
oOpazoBanus. Ceromus B oOpa3oBaHUM 0CcO000 3HAYMMOW  MpU3HAETCS
HAINlpaBJIEHHOCTh OOYyYEeHUST HAa pa3BUTHE M  CaMOPa3BUTHE  JIUYHOCTH,
dbopmupoBanue e€ MHTEIUICKTa U 001el KyIbTyphl. OOyUeHHEe YMEHUIO YUUTHCS U
OpoJoJIKaTh CBOE 00pa3oBaHUE CaMOCTOSTEIBHO CTAHOBUTCA OJHOW U3
BaXXHEHIINX QYHKIMHN Y4eOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM TpH U3YYEHHH TPEIMETa B OCHOBHOM IIKOJIE JOMHUHUpPYIOIIEe
3HauYeHUE MPUOOPENIH TaKHe 11eJ1, KaK:

e (GopMHpOBaHHE HMHTEIUIEKTYaIbHO PpAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPHUHSATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

® HaNpPaBJICHHOCTh OOYYEHHS HA CUCTEMATHYECKOE MPUOOIIEHNE yUaluxcs K
CaMOCTOSITEIIbHOM TO3HABATEIBHOMN ACATENBHOCTH, HAYYHBIM METOJIaM TO3HAHUS,
(bopMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHUH;

e oOecrneyeHne yCIIOBHM, CIIOCOOCTBYIOIIMX MPHOOPETECHUIO O0YYAOITUMUCS
OmbITa Pa3HOOOPA3HOW JEATEIBHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOMIMX YHUBEpPCAJIbHOE 3HAUEHUE s
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

e (GopMHpOBaHHUE YMEHUU OOBSCHATH M OIICHWBATH SIBJICHUS OKPY KAIOIIETO
MHpa Ha OCHOBAaHWY 3HAHWU U OTBITA, IOJYYCHHBIX TIPU U3YUYECHUN XUMUH;

e ¢opMmupoBaHWE Yy OO0ydYalOMUXCSd TYMAaHUCTUYECKUX  OTHOIICHUH,
MOHUMAHMSI 1IEHHOCTH XUMHUYECKUX 3HAHUW IS BbIPAOOTKH SKOJOTHMYECKHU
[1eJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMs CBOETO 3JJ0POBbs U OKPY’KAIOLIEH MTPUPOITHON CPEIbI;

® pa3BUTHE MOTHBAIlMA K OOYYCHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHUI0 HAa OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX I[IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY Mpo(uiis U HANPaBICHHOCTHU JaJbHEUIIEro
00yUYeHMUS.



MECTO YYEBHOI'O HPEIMETA «XUMMH» B YHEBHOM IIVIAHE

B cucreme oOmero ob0pa3oBaHusi «XuMHUS» MpU3HAHA O00sA3aTEIbHBIM
y4e€OHBIM MPEIMETOM, KOTOpPbI BXOAUT B COCTAaB NPEIMETHOM 00nacTu
«EcTecTBeHHO-HayUHbIE TIPEIMETHI.

VY4eOHbIM MJIaHOM Ha €€ u3yueHue oTBefieHO 136 yueOHBIX yacoB — 10 2 4 B
HEJENo B 8 1 9 K1accax COOTBETCTBEHHO.

COAEPKAHUE YYEBHOI'O IPEAMETA

8 kinacc

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipeamer xumuu. Ponap XuMuM B JKM3HM 4YeJOBEKa. lela M BeIIECTBa.
dusnyueckue CBONCTBA BEIIECTB. ArperatHoe coctosiHue BemiecTB. [loHsatue o
MeTOoJaX MO3HAHMS B XUMUU. XUMUS B CUCTeMe HayK. UnCThIe BelIecTBa U CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI H MOJICKYJIBl. XUMUYecKHe »djaeMeHThl. CHMBOJIBI XUMHYECKHUX
anemMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas (popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BewecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTEbHAS
MOJIEKYJIsIpHast Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

@u3NYeCKue W XUMUYECKHUE SIBJICHUS. XUMHUYECKas peakuus U €€ MpU3HAKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

XUMHYECKUN SKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM TMOCYJION, C MPaBUIIAMU
pabotel B jaboparopuu W nOpuéMaMu  oOpamieHuss C  J1abopaTOpHBIM
o0Oopy/lOBaHMEM; H3y4YeHHE | OIKMCaHWe (PU3NUECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIIECTB; HaOMIOAeHHEe (PU3NYECKUX (IJIaBICHUE BOCKA, TAasHHE
JIpJa, pAcTUpaHUE caxapa B CTYNKe, KUIEHWE W KOHJEHCAlus BOJbI) U
XUMUYECKUX  (TOpeHHe  CBEYM,  [POKAJMBAHUE  MEOHOM  MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KUCIOTON) SIBICHUH, HAOIIOICHUE U ONTMCAHUE TTPU3HAKOB
MPOTEKAHMSI XUMHUYECKUX peakiuil (pa3ioKeHue caxapa, B3aUMOJICHCTBUE CEPHOI
KHCJIOTHI C XJIOpUJOM Oapusi, paznoxkenue rugpokcuga meau(ll) npu narpeanum,
B3auMoielicTBUEe keie3a ¢ pactBopoMm comm memau(Il)); m3yderume cmocoOoB
pasneneHuss cMmeceil (C TMOMOIIbI0 MarHuTa, (QUIBTPOBaHHE, BhHIApHBAHUE,
TUCTIILIANNSA, XpoMarorpadusi), TPOBEICHWE OYUCTKA TIOBApPEHHOW COJIH;
HAOJIOZICHUE W OMHCAHWE PE3YJIbTATOB MPOBEICHUS OIBITA, WLITIOCTPUPYIOIIETO
3aKOH COXPAaHEHUS MACChl; CO3IaHUE MOJIeNIe MOJIEKYJ (IIapOCTEPAKHEBBIX ).

Ba:xHelilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kucimopog — 3iaeMEHT U IpOCTOe
BemiecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHCJIopoa B ipupoje. O30H — ayuioTponHas MOJU(PUKAIIMS KUCIOPOa.

TeroBo# 3(hPexT XMMUUECKON peakuuu, TEPMOXUMUYECKHE YPaBHEHUS, 3K30-
Y SHIOTEPMHUYECKUE peakuuH. TOIIMBO: Yrojib U METaH. 3arpsi3HEHHE BO3/1yXa,
yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — sneMeHT u npoctoe BeniecTBo. HaxoxaeHue Bogopoaa B NpUPOJE,
du3nyeckue M XUMHUYECKHUE CBOMCTBA, NPUMEHEHUE, CIOCOOBI MOTYyUYEHHUS.
Kucnots! u conm.

KomnuectBo BemecTBa. Monb. MonsipHas macca. 3akoH ABoraapo. MonspHblii
00bEM ra3oB. PacuéThl Mo XUMUYECKUM YPAaBHEHUSIM.

duznueckue cBoMcTBa BOoAbl. Boga kak pactBoputeisb. PactBopsl. Hackiennbie
Y HEHACBHIIICHHbIE PAacTBOpPbI. PacTBOpMMOCTH BellecTB B Boje.MaccoBasi 1075
BEILIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHus. Posib pacTBOpOB
B MPUPOJC U B KU3HU 4YesioBeka. KpyroBopoT Boabl B IpUPOAE. 3arpsi3HEHUE
npupOAHBIX BoA. OXpaHa U OYMCTKA MIPUPOIHBIX BOJI.

Knaccuduxanus nHeoprannueckux coeaunenuit. Oxcunapl. Knaccudukanms
OKCHJOB: coyieoOpa3syromnie  (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyrome. HoMeHknaTypa okcuIoB (MEXAyHApOAHAS M TPUBHAJIbHAS).
du3NYeCKue U XUMUYECKHE CBOMCTBA OKCUIO0B. [lomyueHne OkCuioB.

OcHoBanms. Krnaccudukamuss ocHoBaHUM: TWIENOYM UM HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknaTypa oOCHOBaHMU (MEXIyHapoIHass W TPUBHAJIbHAsA).
dusnyeckue U XUMUYECKUE CBOMCTBA OCHOBAaHUM. [loiyyeHne ocHOBaHU.

Kucnotsl. Knaccudukanusa kuciaor. HomeHnknarypa kuciaor (MeXIyHapoaHas U
TpuBHUaJIbHAS). DU3NUECKUE M XUMUYECKHE CBOMCTBAa KUCIOT. Psiig akTUBHOCTH
metauioB H. H. bekerona. [lonydyenne kucior.

Conu. HomeHknatypa cosiei (MexayHapoaHas UM TpuUBHaiIbHas). PU3MYECKUE U
XUMHUYECKHUE CBOMCTBA cotieil. [loryuenue comnen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

XUMHUYECKUA  DKCIEPUMEHT: Kaue€CTBEHHOE  OIpPEIEIEHUE  COJEpKAHUS
KHACTIOpO/Ia B BO3/AYyXE; NOJIYy4YEHHE, COOMpaHHEe, paclo3HaBaHUE W U3YYCHHE
CBOMCTB KHCIIOpOJa; HAOJIOJCHUE B3aUMOJCHCTBHUS BEIIECTB C KHCIOPOJIOM U
YCJIOBHUSI BO3HUKHOBEHHUS U MpPEKpallleHUs ropeHus (Mokapa); 03HAKOMIIEHUE C
oOpa3llaMi OKCHJOB ¥ OIHMCAHME WX CBOWCTB; TOJy4YCHHE, COOUpaHUE,
pacrio3HaBaHWE W H3YYEHUE CBOICTB BoAopoAa (FOpEHHE); B3aUMOJECHUCTBUE
Bojiopoa ¢ okcujoM Menu (II) (BO3MOXKHO HCIOJb30BAaHUE BUJICOMATEPHAIIOB);
HaOMroIeHNe  OOpas3IloB  BEIIECTB  KOJWYECTBOM | MOJb;  HCCIIEIOBAaHUE
OCOOCHHOCTEM  pPACTBOPEHMS  BEHIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO;
MIPUTOTOBJICHUE PACTBOPOB C OINPEIEIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA; B3aUMOJACHCTBHE BOJbl C MeTaUIaMu (HATPUEM M KaJbIUEM)
(BO3MOKHO MCIOJIb30BAaHUE BUIACOMATEPHUAJIOB); ONpPEIEICHUE PACTBOPOB KUCIOT
U 1IeJ04Yeld ¢ MOMOUIBI0 UHAMKATOPOB; UCCIIEIOBAHNE 00Pa3Il0OB HEOPTaHUUECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB; HAONIOJAECHUE U3MEHEHHUS OKPACKU MHIMKATOPOB B
pacTBOpax KHUCIOT W IeJiouel; u3ydeHue B3aumojienictBusi okcuna menu (II) c
pacTBOPOM CEPHOM KHUCIIOTHI, KUCIOT C MeETa/ulaMH, PEaKIui HEUTpaIN3alUH;



MOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOI'0 METAJUIA APYTUM U3
pacTBOpa COJM; PELICHUE HOKCIEPUMEHTAJIBHBIX 3a1ad 1o TeMe «Baxuenmme
KJIACChl HEOPTAaHUYECKUX COCITMHECHUID).

IHepuoanuyecknii 3axoH u [lepuoagnyeckas cucreMa XUMHUYECKHX 3JIEMEHTOB
. U. MenaeseeBa. Ctpoenne atroMoB. XUMHYeCKasi CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKIMH

[lepBbie MONBITKY KJacCU(DUKAUU XUMHUYECKUX 37eMeHTOoB. [lonaTue o rpymnmnax
CXOAHBIX 3JEMEHTOB (ILEJTOYHbIE W UIEJIOYHO3EMEIbHbIE METAJIbl, TaJOrEHBI,
UHEPTHBIE Ta3bl). OJEMEHThl, KOTOphle 00pa3zyloT amQOoTepHble OKCUABI H
TUAPOKCUBIL.

Ilepmoanuecknii 3akoH. Ilepuonnueckas cucTEMa XUMUYECKUX DJIEMEHTOB
H. Y. Menneneea.  KopoTkomepuogHas M JJIMHHONEpUOAHAas  (OPMBI
Ilepuonnueckon cucrteMsl xumudeckux aneMeHToB . M. Menzaeneesa. Ilepuonsl
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aroMHbIX sanaep. M3oronbl. DnektpoHsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckon cucremsl . 1. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHMsI pajJdyca aTOMOB XHMHUYECKUX DIJIEMEHTOB,
METAJUINYECKNX U HEMETAININYECKUX CBOWCTB IO IpyNIlaM M MEpUOJaM. 3HAYCHHUE
Ilepnoanyeckoro 3akoHa u llepruoanueckon CUCTEMBI XUMUYECKUX DJIEMEHTOB IS
pa3BuTHs HayKu U nipaktuku. 1. 1. MenaeneeB — y4dE€HbBIN U TPaXIaHUH.

Xumunueckass cBs3b. KoBaneHTHas (HoJsipHass M HEMOJIApHAsl)  CBSI3b.
ONEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp oxucnenus. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakiuu. IIponeccel
OKHCJIEHMSI U BOCCTaHOBJIEHUA. OKHCINTENN U BOCCTAHOBUTEIH.

XUMUYECKUM SKCIEPUMEHT: H3y4yeHHE O00pa3loB BEUIECTB METAUIOB U
HEMETAIJIOB; B3aUMOJCHCTBUE THIPOKCHIA LHUHKA C pacTBOpaMH KHUCIOT U
LIEJI0YEH; IPOBEICHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUI (TOPEHHE, PEAKLIUN PA3JI0KEHUS, COCAMHEHUS).

MexknpeaMeTHbIe CBA3H

Peanuzanmst MeXnpeIMETHBIX CBA3€H TMpU M3YyUYEHUHW XUMUHM B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHATHS: HAY4YHBIM (akKT, THUMOTE3a, TEOpHs,
3aKOH, aHalW3, CHUHTE3, KiIaccuPuKanus, TMEePUOIUIHOCTh, HAOIIOIEHHE,
SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIUJ, W30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKHM 3aps]i, BEIIECTBO, TEJO, O00BEM,



arperaTHoe€ COCTOSHHUE BEIECTBa, ra3, (U3UYECKHE BEIMYMHBI, €IMHULIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/b1, CoNHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIE MOPOABI, MOJE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.

9 knacc

BenectBo u xumuueckas peakius

Ileppuonnueckuit 3akoH. Ilepuomuueckas cucremMa XUMHYECKUX DIIEMEHTOB
1. 1. MenpneneeBa. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kauus, KaIbIUd U HUX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM »3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHABI XUMHUYECKOW CBSI3U. THINBI KPHUCTATUIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PELIETKU U
BUJIa XUMUYECKOHN CBSI3H.

Knaccuduxaiys 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCS K Pa3IUYHBIM
KJlacCaM HEOPraHMYECKUX COCIUHEHUW, TEHETUYEeCKas CBsSI3b HEOPTraHWYECKUX
BEILIECTB.

Knaccudukanus XuMrU4ecKuX peakivil Mo pa3aIudHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Y4YacTBYIOIIUX B PEAKIUU BEIIECTB, MO TermioBoMy »sddexty, 1o
U3MEHEHHIO CTETICHEW OKUCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YYacTHUIO KaTanu3aropa). JK30- U SHAOTEPMUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[TonsiTHe O CKOpOCTM XHMMHYECKOW peakuuu. [loHsTHe 00 00paTuMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX U T€TEPOTECHHBIX
peakiusax. IloHsATHE O XUMHUYECKOM paBHOBeCHMU. PaKTOphI, BIUSIOLIME Ha
CKOPOCTh XMMUYECKOU PEAKIUU U MOJIOKEHHE XUMHYECKOTO PABHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuum. CocraBneHue ypaBHEHHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONUTUUECKON AUCCOLUALUN. DIEKTPOIUTH U HE- 3JIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HUCCOLIMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuuu moHHoro obmeHa. YcCiOBHUSI MPOTEKaHUS PEAKIUl HMOHHOrO OOMEHa,
MOJIHbIE M COKpall€éHHble HMOHHBbIE YpaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBaHMW W COJIeM B CBET€ TMPEJACTABICHUNA OO0 HDIEKTPOJIUTHUYECKOM
nucconnanyu. KauecTBeHHbIE peakiiuyi Ha HOHBIL. [IoHATHE O THAPOIN3E COIEN.

XUMUYECKUA HKCIEPUMEHT: O3HAKOMIICHHUE C MOJCISIMH KPHUCTAJUIMYECKUX
PEUIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HEMeTaioB (rpadura u
ajaMasa), CJIOKHBIX BEIIECTB (XJOpHUa HaTpusi); HCCIEAOBAaHUE 3aBUCHUMOCTH
CKOPOCTHM XMMHYECKON peakiuuu OT BO3JICUCTBUA pa3W4HBIX (DAKTOPOB;



HCCIIEIOBAHUE AJIEKTPOMPOBOIHOCTH PACTBOPOB BEIIECTB, Ipollecca JUCCOLUAIINT
KHUCJIOT, IIeJoue u coiedl (BO3MOXKHO HCHOJb30BaHUE BHUICOMATEPHUAIIOB);
MIPOBEJICHUE ONBITOB, WUTFOCTPUPYIONIUX MPU3HAKU TPOTEKAHUS PEaKIUi HOHHOTO
oOMmeHa (0Opa3oBaHHE OCaliKa, BbIJEJICHUE raza, oOpa30oBaHUE BOJIbl); OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiMu pas3ioKEeHHs, COCAUHEHUs); PacliO3HABaHUE HEOPTaHMYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklMii Ha HWOHBI, peElIeHUe
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

Hemetannbl u ux coeuHeHUs

OO6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHYECKHE CBOWCTBA Ha TMpUMepe XJopa
(B3auMoO/IeiCTBUE € METAJJIaMHU, HEMETa/laMH, Iejiodamu). XJIOpOBOAOPO.
ConsiHasi KMCIIOTa, XUMHUYECKUE CBOWMCTBA, MOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIopa W XJIOPOBOJOpOJA HAa OpraHu3M uYejoBeka. Baxueiiue XJIOpuabpl U HX
HAXOXJICHUE B TIPUPO/IC.

O6mass xapaktepucTuka 3jeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHU OKUCIICHHUS.

Crpoenue u ¢Gpu3HUECKUE CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPBHI.
AoTpornHble MOAU(MUKAIIUA KUCIOPOJa U Cepbl. XUMHYECKUE CBOMCTBA CEPBHI.
CepoBoziopo, cTpoeHue, PU3nYecKre U XuMU4Yeckne cBoicTBa. OKCHUIBI CepPhI KakK
NPEICTABUTENN KUCIOTHBIX OKcuIoB. CepHas KucloTa, (U3MYECKUE W
XUMHYECKHE CcBOWcTBa (oOlIMe Kak TMPEACTaBUTENs Kiacca KHUCJIOT W
cneruduyeckue). XUMUYECKUE PEaKIUH, JIeKalie B OCHOBE MPOMBIIIIEHHOTO
crocoba monyudeHus cepHoil KucioThl. [Ipumenenue. Conm cepHOMl KHUCIOTHI,
KayeCTBEHHas peakiusi Ha cyibdar-uoH. Haxoxnenue cepbl U €€ cOeUHEHUN B
npupoje. XUMHUECKOE 3arpsi3HEHHE OKPYXKAIOIIEH cpellbl COCIUHEHUSIMU CEpBI
(KUCIIOTHBIE JOXKIW, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
IPEAOTBPALLICHHUS.

OO6mast xapaktepuctuka djaeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUSI.

A30T, pacmpocTpaHeHHe B TMpupoje, (U3MYECKHEe M XHMUYECKHE CBOWMCTBA.
KpyroBopot azora B mpupojie. AMMHAK, €ro (pu3ndecKkue u XUMHUIECKUE CBOMCTBA,
noiyyeHne u mnpuMeHeHue. Conu amMMOHHS, WX (U3HMYECKHE U XUMHYECKHE
CBOMCTBa, npuMeHeHue. KauecTBeHHas peakiuss HA MOHbI aMMOHMS. A30THas
KHCIIOTa, €€ ToJlydeHHue, (U3MYECKHE W XUMHUYECKHE CBOMCTBa (00mMe Kak
MpEeACTAaBUTENS Kiacca KUCIOT U cneuuduyeckue). VMcnoib3oBaHUE HUTPATOB U
COJIE aMMOHMSI B Kaue€CTBE MUHEPAIbHBIX yI0OpeHUN. XUMHUUECKOE 3arpsi3HEHHE
OKpY’)Karouiei cpeabl COENMHEHUSIMH a30Ta (KHUCIOTHBIE [OXIU, 3arpsi3HEHHE
BO3/1yXa, TOYBBI U BOJIOEMOB).

®ocdop, amnorponHeie Moaudukanuu (ocdopa, PuzMUEcCKUe U XUMHUYECKHE
cBoiictBa. Oxcuna dochopa(V) u dpochopras kucinora, GU3NIESCKUE U XUMHUICCKUE
cBOMcTBa, mnoiydyeHue. Hcnonb3oBanue @ochaToB B KaYECTBE MHUHEPATbHBIX
yI00pEeHUH.



O6mass xapaktepuctuka snemMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHUS.

VYrnepon, amioTponHble MOAM(UKALMKM, pAcHpOCTpaHEHUE B  MPUPOJIE,
dbuznyeckue W XUMHUYECKHe cBoicTBa. AxacopOuus. KpyroBopor yriepona B
npupojsie. OKkcuabl yriaepoja, ux (pu3nueckue U XuMUYECKUe CBOMCTBA, JEHCTBHE
Ha JKMBBIE OPraHU3Mbl, MOJIYYECHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI,
cBs3aHHbIe ¢ okcugoMm yraepoaa(lV); rumoresa T100aTbHOTO MOTEIICHUS
KJIUMaTa; MapHUKOBBIN 2 dekT. YronbHas KUCI0oTa U €€ colu, uX GU3NIecKue u
XUMUYECKUE CBOWCTBA, MOJIydeHHE M TpuMeHeHue. KauecTBeHHass peakius Ha
kapOoHaT-uoHbl.  Mcmonb3oBanue  kapOoOHATOB B OBITY,  MEIMIIMHE,
MIPOMBIIIJIEHHOCTH U CEITbCKOM XO3SIUCTBE.

[lepBoHauanbHble TOHATUS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHUIX
yriaepoza (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, ITAHOJ, TIIMIEPHH, YKCYCHasl KUCIIO0TA).
Nx coctaB m xumuueckoe crpoeHue. I[loHsTHE O OMONIOTHYECKH BaKHBIX
BEIIECTBAX: HUpaX, Oenkax, yrieBojax — M HMX pOJM B JKU3HU UEJIOBEKa.
MarepuanbHOe €TMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COSTUHEHUM.

Kpemuuii, ero ¢pusndeckre 1 XMMUYECKHE CBOMCTBA, MTOJIYYECHUE U TIPUMEHEHHUE.
Coenunenuss kpemHuss B mnpupoge. OOmme mpeacTaBieHUs 00 OKCHUIIE
kpeMausA(IV) u kpemuHueBoi kuciore. CUIMKATBI, UX HUCIIOJIb30BaHUE B OBITY,
MEJUIIMHE, TPOMBIIIJICHHOCTH. BaxHelne  CTpOUTENbHbIE  MaTepHabl:
KepaMuKa, CTEKJIO, IEMEHT, OeToH, xene300eToH. [Ipobiembr Oe3omacHOro
UCITIOJIb30BAHUS CTPOUTENIBHBIX MATEPHUAIIOB B IOBCEAHEBHON KU3HMU.

XUMHUYECKUIA DKCIIEPUMEHT: H3yueHHEe OO0pa3lloB HEOPraHUYECKHX BEIIECTB,
CBOMCTB COJITHOM KHCIIOTBI; TPOBEAEHNUE KAUYECTBEHHBIX PEAKIINI HA XJIOPU-UOHBI
U HaOJIoZIeHNe MPU3HAKOB MX MPOTEKAHMS; OMBITHI, OTpa)karolue (Ppuanyeckue u
XUMUYECKHE CBOMCTBA TajloT€HOB M UX COECIMHEHUH (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMAaTepHaIOB); O3HAKOMJIEHHE ¢ oO0pasliaMu XJIOPHJIOB (TajJOTCHHJIOB);
O3HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeUHEHUSIMHU (BO3ZMOKHO MCITIOIH30BAHUE
BUJICOMATEpPHUAJIOB); HAOIOIEHHE TpoIlecca OOYIIIMBaHUS caxapa MOJ JACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIIOTBHI; HW3YYEHUE XHMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHUE KaUeCTBEHHON peakiluu Ha Cyibdar-
MOH W HaONIofieHWEe Mpu3HaKa e€ MPOTeKaHWs; O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMu azoTa, ¢ochopa U WX COCIUHEHHH (BO3MOXKHO WCIIOIB30BAHHE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIOOPEHMUIA; MOIyUYCHHE,
coOupaHue, pacro3HaBaHWE W H3yYEHHUE CBOWCTB aMMHUaKa; MPOBEICHUE
KaueCTBEHHBIX PEaklMil Ha MOH aMMOHHS U PochaT-uOH U U3yUYEHHE NMPU3HAKOB
MX IPOTEKAHUsI, B3aUMOJIEICTBUE KOHUEHTPUPOBAHHOW A30THOW KUCIIOTHI C MEABIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); H3y4YeHHE Mozenein
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢yuiepeHa; O3HAKOMIIEHUE C
MPOILIECCOM  aJCOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHUBOTA3a; MOJYyUYECHHE, COOMpaHue, pacrno3HaBaHUE U H3Y4YEHUE
CBOMCTB YTJIEKHCIIOrO Tra3a; MPOBEJACHUE KAUECTBEHHBIX PEaKIMil Ha KapOoHAT- U
CUJIMKAT-UOHbl WY M3yYEHHE TMPU3HAKOB HX TMPOTEKAHUS; O3HAKOMJICHUE C



NPOAYKIMEN CUIMKATHOW TPOMBIIUICHHOCTH; PEIICHUE JKCIEPUMEHTAIbHBIX
3ajJa4 no teMe « BaxkHeHe HeMeTallJIbl ¥ UX COCAMHCHUS.

MeTaibl ¥ X COCIAMHCHUS

OO6m1as xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHHUM UX
MOJI0KCHMUS B ITepuoauueckon CHUCTEME XUMHYECKHUX 3JIEMECHTOB
. I. MenneneeBa u ctpoeHus aromoB. CTpoeHwe MeTaioB. Mertamnuueckas
CBSI3b M METAJUIMYECKAs] KPUCTAIUIMYECKAsl PEHIETKA. DJIECKTPOXUMHUUECKUM PSiJI
HanpspkeHuil metaoB. dusnyeckue 1 XMMUYECKUe CBOMCTBAa MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPaTIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[[lenounble MeTaiuibl: moJiokeHue B llepuoguueckoil cucTEME XUMHYECKUX
anementoB JI. M. MeHneneeBa; CTpoeHHME MX aTOMOB; HaXOXJEHUE B MPUPOE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kaiausi). OKCUIbI U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeOYHBIX METAUIOB U HUX
COEIMHEHUMH.

[[le1oyHO3EMENBHBIC METaIbl MarHum " KaJIBITHH: MMOJIOKEHHE
B [lepuonnueckon cucreMe xumuueckux snemeHToB J[. 1. Menaeneesa; ctpoeHue
UX aTOMOB; HaX0XJEHUE B TIpupojae. PU3nUeCcCKue U XMMUYECKUE CBOMCTBA MArHUS
U Kaiplimsa. BakHeimme coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

AnroMuHui: TionoxkeHue B Ilepumoamyeckoil cucTeMe XUMHUYECKUX DJIEMEHTOB
. 1. MenpneneeBa; CTpOCHHE aToMa; HaXOXJeHUE B mnpupoje. Puzndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AITFIOMHHHS.

Kenezo: monoxenue B lleprognyeckon cUCTEME XUMHUYECKHX DIIEMEHTOB
. 1. MenpneneeBa; CTpO€HHE aTOMa; HAXOXKJICHUE B Ipupojse. Pusndeckue u
XUMHUYECKHE CBOWMCTBa »xene3a. Okcuabl, TUApokcuabl u conu keneza(ll) u
xenesa(Ill), ux cocras, CBOMCTBA U TOJTyUYCHHE.

XHUMHUYECKUHA IKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMi METAJIJIOB U CIUIABOB,
UX (PU3NYECKUMH CBONCTBAMH; H3yUYCHHE pE3yJIbTATOB KOPPO3UH METAJIIIOB
(BO3MOIKHO HCIIOJIb30BAaHUE BHUIACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS
OKCHJa  KajablUMsl W HATpusa  C BoJoM  (BO3MOKHO  HCIIOJIb30BaHUE
BHJICOMATEpPUAJIOB); HCCIIEIOBAaHWE CBOMCTB >KECTKOW BOJBI; Ipollecca TOPECHUS
KeJeza B KUCIOpojie (BO3MOXXHO HMCIIOIBb30BAaHHME BHICEOMATEPHUATIOB); MPHU3HAKOB
MPOTEKaHUsI KAYEeCTBEHHBIX PEaKIUM Ha HOHBI (MarHus, KajbllUs, AJIIOMHHUA,
nuaka, xenesa(ll) u xenesa(lll), meau(ll)); HabmoneHne u onMMcaHue MPOIECCOB
OKpalllUBaHMUS TUIAMEHM HWOHAMHU HaTpUsa, Kaiusd ¢ Kaidblusd (BO3MOXHO
WCMOJIb30BaHUE  BHUACOMATEpUANIOB); HCclenoBaHWe aM(OTEpPHBIX CBOWCTB
TUJIPOKCHJIA ATIOMUHHS M THAPOKCHAA I[MHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1Mo TeMe «BaxHeHIe MeTalIbl M UX COSTUHCHUS .

XuMUA ¥ OKpY>Karolas cpeaa

HoBeie Matepuanbsl 1 TexHosoruu. BemecTBa m marepualibl B MOBCEIHEBHOM
KU3HU 4YeJOBEKa. XUMHS U 3JI0pPOBbE. be3ormacHoe HCIOJb30BaHUE BEIIECTB U



XUMHYECKUX peakuuid B ObiTy. llepBas moMomb 0OpH XUMHYECKHX OXKOrax
1 oTpaBieHusIX. OCHOBBI FKOJIOTMYECKON IPAMOTHOCTH. XUMHUYECKOE 3arpsA3HEHUE
OKpYyXarolen cpefpl (mpeaenbHas JomycTuMas KoHleHTpauus Bemects — [1/1K).
Ponb XxuMuu B perieHnu 3K0J0THYECKUX MPoOIIeM.

[IpupoaHble UCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOJHBIA ra3, HEQTh),
MPOIYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U IPOMBIILIIEHHOCTH.

XVMMHUYECKUI HKCIIEPUMEHT: U3y4eHHE 00pa3lO0B MATEpUATOB (CTEKJIO, CIUIABBI
METaJJIOB, OJMMEPHBIE MATEPUAIIbI ).

MeXnpeIMeTHBIE CBS3H

Peanuzanmss MeXNpEeIMETHBIX CBSA3€H MNP H3YYCHUHW XUMUU B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BAaHME KaK OOIIUX E€CTECTBEHHO-HAyYHBIX
MOHSITHH, TaK W TIOHSITHH, SIBIISIFONTUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEAMETOB
€CTCCTBEHHO-HAYYHOT0 IHKJIA. Peanmu3amms MEXKIPEAMETHBIX CBsI3ed  TpH
U3YYCHHH XUMHUHU B 9 Kjacce OCYIIECTBISECTCS Yepe3 MCIOJIb30BaHUE KaK OOLIUX
€CTCCTBCHHO-HAYYHBIX MOHATHM, TaK W MOHATHH, SBISIFOIIUXCS CUCTEMHBIMH IS
OTJICIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTeCTBCHHO-HAYYHBIC ITOHATHUSA: HAYYHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUSA, TMEePUOJUIHOCTh, HAOIIOACHHE,
DKCIICPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJICb, SBJICHUE, IaPHUKOBBIH
3¢ eKT, TeXHOIOTHSI, MaTePUAIIbI.

dwusuka: mMarepusi, aToM, 3JEKTPOH, MIPOTOH, HEUTPOH, MOH, HYKJIH, W30TOIIHI,
PaIMOaKTUBHOCTB, MOJIEKYIIa, DIIEKTPUIECKUI 3apsi, TIPOBOTHUKH,
TIOJYTIPOBOJIHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAS
pemérka, CruiaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI U3MEPCHHs, KOCMUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJTHIIE.

buonorus: dorocunTe3, napixaHue, Owmocdepa, HSKOCHUCTEMA, MHUHEpaIbHBIC
yIoOpeHwsI, MUKPO3JIEMEHTBI, MaKPOAJIEMEHTBI, TUTATeILHBIC BEIICCTBA.

I'eorpadms: armocdepa, rugpocdepa, MUHEpaAIbl, TOPHBIE MOPOIBI, TOJIC3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

INNIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHBI

JIn4HOCTHBIE  Pe3ydbTaThl OCBOCHMSI MPOrPAMMbI  OCHOBHOI'O  OOILEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ¢ OOyYEHHs] XUMHUU B €IWHCTBE y4eOHOU W
BOCIIUTATENIbHOM JiedaTesibHocT OpraHu3aluu B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHMCKMMHU COLMOKYJBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
MPUHATBIMA B OOIIECTBE TMpaBUJIAMU M HOPMaMH TOBEJICHUS U CIIOCOOCTBYIOT
MpoIlecCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMAIM3ALIUN 00 y4aroI[UXCSl.

JIMYHOCTHBIE PE3YJIbTATBI



JIM4HOCTHBIE  pe3yNbTaThl OCBOECHHMSI  MPOTPaMMbl  OCHOBHOIO  OOWIETo
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4eHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATENIBHON AesATeNbHOCTH OpraHu3anuy B COOTBETCTBUM € TPAaJAULMOHHBIMU
POCCUIMCKUMHU COLMOKYJIBTYPHBIMH M J1yXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
OPUHATHIMA B OOLIECTBE MpaBWIaMU U HOPMaMH MOBEAECHHUS M CHOCOOCTBYIOT
IpoLeccaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLIMATIN3ALUN 00yUYarOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT C(POPMUPOBAHHOCTD, B TOM YUCJIE B YACTH:

IlaTproTnyeckoro BOCMTAHUSA

1) IEHHOCTHOTO OTHOIICHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HaydyHOMY HAacJeJuI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3ZHU
COBPEMEHHOI'0 O0O0IIEeCTBA, CMOCOOHOCTH BJIAAETh JIOCTOBEPHON HHOpMAIUEH O
NEePEOBBIX JOCTIXKCHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

I'pakaaHckoro BOCHMTAHUSA

2) MNpeacTaBleHUs O COLMAIBHBIX HOpPMAax M MPaBWIAX MEKIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENbHOCTU; TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBHOCTH TPHU
BBIIOJIHEHUN y4YeOHBIX, I103HABATENbHBIX 3a/lay, BBIIOJHEHUU XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAaHHUIO
M B3aUMOIIOMOUIM B Ipollecce ATOM Yy4eOHOM MAesITeNbHOCTH; TOTOBHOCTH
OLICHUBAaTh CBOE TIIOBEACHUE M IIOCTYNKM CBOMX TOBapUUIEH C IO3ULUU
HPaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIEACTBUN ITIOCTYIIKOB;

IleHHOCTH HAYYHOIO NO3HAHMS

3) MUPOBO33PEHUECKUX MPEICTABICHUI O BELIECTBE M XMMHYECKON pEeaKIuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTaBIISIIOLIUX
OCHOBY [IJIl IOHUMAaHHs CYIIHOCTH HAy4YHOW KapTUHBI MHUPA; MPEACTABICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI, B3aUMOCBA3AX YEIIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTENbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUST HAOII0OaeMBbIX TIPOIECCOB U SIBJICHUM;

5) mo3HaBaTeNbHON, UHPOPMAITMOHHON M YUTATEIBCKOU KYJIbTYPHI, B TOM YHCIIC
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYEeOHBIMH TEKCTaMH, CIIPABOYHOM
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTH;

6) uHTepeca K OOY4YCHWIO W TIO3HAHUWIO, JIOOO3HATEIHHOCTH, TOTOBHOCTH U
COCOOHOCTH K  €aMOOOpa30BaHUIO, TMPOEKTHOM UM  HUCCIEI0BATEIBCKOM
NEATENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH M YPOBHS OOy4YeHHs B
JTaJIbHEUIIIEM

@opMuUpOBaAHNS KYJbTYPbI 310POBbSA



7) oOco3HaHUS IIEHHOCTH J>KHU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3I0POBBIN 00pa3 >KM3HU, OCO3HAHUS TOCIECACTBUU H
HETMPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHHSI aTKOTOJIsI, HAPKOTUKOB, KYPSHUS),
HEOOXOJUMOCTU COOJNIIOZICHUS TMpaBWi O0€30MacHOCTH MpU  OOpalleHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEATBHOMN KU3HU;

TpyaoBoro BocnuTaHus

8) uHTepeca K MpaKTUYECKOMY M3Yy4YeHUI0 Mpodeccuil u Tpya pa3InuHoOro poja,
YBAXEHHUE K TPYyAYy M pe3ylbTaTaM TPYAOBOW AEATEIBHOCTH, B TOM YHUCJIE Ha
OCHOBE MNPUMEHEHUS NPEIMETHbIX 3HAHUN MO XMMHH, OCO3HAHHOTO BBHIOOpA
UHAUBUAYAJTBHON TPACKTOPHUH MPOJIOJDKEHUSI 00pa30BaHUs C yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN;
yCHemHoN npodecCuoHaNIbHON IS TENIbHOCTU U Pa3BUTHS HEOOXOUMBIX YMEHUH;
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPeJIE;

IKOJOrH4eCKOr0 BOCIIUTAHUS

9) SKOJIOTMYECKH I11€JIeCO00Pa3HOTO OTHOIIEHUS K MPUPOJIC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAaHUS, TIOHUMAHMSI IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza >KM3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(¢u3nuecKoMy U TICUXUYECKOMY 3/0POBBIO, OCO3HAHUSA IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

10) crmocoOHOCTH MPUMEHSTH 3HAHUS, MOTyYaeMble TIPU U3YUCHUH XUMHH, IS
pelieHns 3a/ad, CBSA3aHHBIX C OKPYXKAIOIIEH NPUPOJHOW CPEAoN, MOBBIIMICHUS
YPOBHS  DKOJIOTMYECKOM  KYyIbTYpbl, OCO3HAHHsS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX PEIIeHUs MOCPEICTBOM METO/I0B XUMUH;

I11) D5KOJOrMYEeCKOrOo  MBIIUJICHUS, YMEHHS PYKOBOJCTBOBAaTHCS UM B
MTO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLIMATIbHON MTPAKTUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTampeaMETHBIX PE3YJAbTATOB  BBIJICISIOT 3HAYUMBIC  JUIS
dbopMupOBaHUS MHUPOBO33PCHHS OOICHAYYHBIC TIOHATHSA (3aKOH, TEOpHs,
MPUHIIMII, THUIOTe3a, (AKT, CHUCTEMA, IPOIECC, SKCIECPUMEHT U JIp.), KOTOPHIC
HCIIOIB3YIOTCS B €CTCCTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M TO3BOJISIOT Ha
OCHOBE 3HAHWH W3 ITHX NMPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEIOCTHOM
HAayYHOW KapTHUHE MHUpa, ¥ YHUBEPCAIbHBIC YUeOHBIC NCHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHBHBIC, PETYJISITUBHBIC), KOTOpPBIE 00ECIeYMBAIOT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIPHOMY IUIAHUPOBAHUIO M OCYIICCTBICHUIO Yyd4eOHOM
NEeSATeITLHOCTH.

MeranpeaMeTHBIC pPe3yJbTaThl OCBOCHHS 00pa30BaTEIbHON IMPOTPaMMBI 110
XMMUH OTPakaloT OBJIQJICHUE YHUBEPCAIBHBIMY ITO3HABATSILHBIMU JICHCTBUSIMH, B
TOM YHCJIE:



ba3zoBbIMu JIorHYeCKMMU A1eHCTBUSIMH

1) yMeHueM HCHONB30BaTh MPUEMBI JIOTUYECKOTO MBIILUICHHUS] TPU OCBOCHUU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHSITHH (BBIAEIATH UX XapaKTEpHBIC
MPU3HAKU, YCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU TMOHSTUSMH), UCIOIb30BaTh
MOHATHUS JIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUI; BEHIOUPATh OCHOBaHUS U
KpUTEPUU ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMHYECKUX DPEaKIIHi;
yCTaHABIIMBATh MPUYMHHO-CJIEJCTBEHHBIC CBA3M MEXKAY OOBEKTaMHU H3yUCHHS;
CTPOUTH JIOTUYECKHUE PACCYXICHUS (MHIYKTHUBHBIC, NETYKTUBHBIC, IO aHAJIOTHUH);
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

2) yMeHuUeM TMPUMEHSATh B TMPOLECCe TMO3HAHUS TMOHATHS (NMPEIMETHBIE H
MeTarnpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIe B XUMHU U,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUH MOJICIIBHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJJIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMUYECKOU peaklui — TMPHU PEIIeHNN Y4eOHO-TI03HABATEIBHBIX 3a/1a4; ¢ y4ETOM
ATUX MOJICTBHBIX TMPEACTABICHUM BBISBISITE M XapaKTePHU30BaTh CYIIICCTBCHHBIC
NPU3HAKK M3Y4aeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB M XHUMHUYCCKUX
peaKkIuii; BBIABIATh OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE CBSI3U W
IPOTUBOPEUHUS] B M3yYaeMbIX IpoOIlecCax U SBJICHUSX; MpejiaraTb KPUTEPUU ISl
BBISIBJICHHS ATUX 3aKOHOMEPHOCTEH M MPOTHBOPEUUIA; CAMOCTOSITEILHO BHIOUPATH
crioco0 perieHust yueOHOUM 3a7a4yu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BbIOMpaTh HamOoJiee MOAXOMAIMNA C Y4YETOM CaMOCTOSITENIbHO BBIICIIEHHBIX
KPUTEPUEB);

ba3oBbIMH HCC/IE10BATEIbCKUMU AeCTBUAMHU

3) yMeHueM HCIOIb30BaTh MOCTABIEHHBIE BONMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (OPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

4) mpuoOpeTeHHue OmbITa IO IUIAHUPOBAHUIO, OPTraHMU3AIlMd U TPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB: yMeHuEe HaOlonaTh 3a XOJOM Mpollecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (POpMyIHpOBaTh 00OOIICHUS H
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABISITH OTUYET
0 MpojenaHHol padore;

Paboroii ¢c undopmanuei

5) ymeHWeM BBIOWpATh, AHATWU3UPOBATH W HMHTEPIPETHPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyIaeMyl0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa); KpPUTUYECKH OICHWBATH MPOTHBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

6) YMEHUEM NPHUMEHSATH Pa3IMYHbIE METOJbl M 3alpOChl MPHU MOUCKE U OTOOpE
uHOpPMAITMM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOIUMBIX [JISi BBITIOTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a7]a4 ONMPEACIEHHOTO THUITA; TPUOOPETEHUE OMBITA B
0o0JlacTU  MCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOUM aKTUBHOTO UCIIOJIb30BaHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITEILHO BBIOUPATh ONTUMAIIbBHYIO (OpMY MpeAcTaBiIeHUsI HHPOpMALIK U



WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH popMaMu rpauKi U UX KOMOMHAIUSAMU;

/) yMeHuWeM HCNOIb30BaTh M AaHAJIM3UPOBATh B Mpolecce Yy4eOHOH U
MCCJEI0BATEIbCKON ACATENBHOCTH MH(DOPMALUIO O BIUSHUU TPOMBIILIEHHOCTH,
CEJIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEW MPUPOIHOU
Cpelbl;

YHuBepCcaJIbHbIMH KOMMYHHKATHBHBIMH JeHCTBUAMM

8) yMeHHeM 3a7jaBaTh BOIPOCHI (B XOA€ AUANIOTa W/ WU AUCKYCCUH) MO CYIIECTBY
oOcyxmgaeMoil TeMbl, (HOPMYIHPOBATH CBOU TMPEIJIONKEHUS OTHOCUTEIHHO
BBIMOJHEHUS MTPEJIOKEHHOMN 3a/1a4u;

9) npuoOpeTeHue onbiTa MPE3CHTALMHU PE3YyJIbTATOB BHIOJIHEHUS XUMUYECKOTrO
HKCIIEpUMEHTA (J1a00paTOPHOTO OMbITA, JA0OPATOPHOU PabOTHI MO MCCIETOBAHUIO
CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

10) 3amHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMM IO3HABATEIBHOM H
UCCJIEIOBATEIbCKON JEATENBHOCTA TMPU PEHICHUH BO3HUKAIOUIMX MpoOsieM Ha
OCHOBE yu€Ta OOIIMX MHTEPECOB M COTIACOBaHUS MO3ULIMK (0O0CYXIeHUs, OOMEH
MHEHUSIMH, «MO3TOBbIE IITYPMbI», KOOPJAMHAIUS COBMECTHBIX JIEHCTBHIA,
OTIpeJICICHHE KPUTEPHUEB IO OLIEHKE KaYECTBA BHITIOJHEHHON paboThI U Ap.);

YHuBepCAJIbHBIMH PeryJasiTABHBIMH 1€ CTBUSIMH

11) ymeHueM camMOCTOSTEIbHO OMpPEAesATh LENH NeATeIbHOCTH, MIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTD, BBIOMpaTh Haubosnee 3¢ (PEeKTUBHBIE CTIOCOOBI PEIICHHS YUeOHBIX U
MO3HABATEIbHBIX 3a/lad, CaMOCTOATEIBHO COCTaBIATh WU KOPPEKTUPOBATH
MPEUIOKEHHBIA aJITOPUTM JIEMCTBUM TPU BBINIOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHUS. HOBBIX 3HAHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX;
OILICHMBATh COOTBETCTBHE MOJTYYECHHOTO PE3yIbTaTa 3asiBICHHON 1€,

12) ymeHHMEM HCMOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MpeJjiaracMbie B
YCJIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHbIX pe3ynbTaTOB [0 OCBOEHUIO 00513aTEIBHOTO COJIEPKAHUS,
YCTAaHOBIIGHHOTO JIaHHOW TPUMEpPHON pabouell mporpaMMol, BBIACIHSIOT:
OCBOCHHBIE OOYYAIOIMMHKCS HAy4YHBbIC 3HAHHS, YMEHUS W CIOCOOBI JCHCTBHIA,
cnenuuyecKkue A TPEeIMETHON 007acTu «XUMUS», BHIBI JNESITEIBHOCTH IIO
MOJYYEHHUIO HOBOTO 3HAHMS, €ro HHTEpHpeTalud, NpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

[IpenmeTHBIE pPE3yABTATH OTPAKAIOT CHOPMUPOBAHHOCTH y OOYYAIOITUXCS
CIEAYIOIINX YMEHUN:

8 kiacc

1) packpvieameb cmblci OCHOBHBIX XMMHYECKUX TIOHATHH: aTOM, MOJICKYIa,
XUMHUYECKUM  DJIEMEHT, TMPOCTOE€ BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(OI[HOpOI[HaSI nu HCOI[HOpOI[Haﬂ), BaJICHTHOCTb, OTHOCUTCJIbHAA AaTOMHAaA U



MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIPHAsT Macca, MaccoBas
JI0JISI XUMHYECKOT0 JIEMEHTa B COCIMHEHUU, MOJSPHBIN 00BEM, OKCHUJ, KHCIIOTA,
OCHOBAaHHME, COJb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHYECKAS
peakius, KiaccupuKaus peakiuii: peakiui COCIUHEHUS, PEaKIuu pa3ioKeHus,
peakiuu 3aMeleHUs, peakuuu OoOMeHa, 5K30- U DHAOTEPMUYECKUE PEAKIIUH;
TEII0OBOM A (eKT peakiuu; siApO aroMa, SJIEKTPOHHBIM CIIOM aToma, aTOMHas
opOuTanb, paguyc aromMa, XUMUYECKas CBs3b, IMOJSpHAsT U HEMOJISIpHAsS
KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MaccoBas I0JA
BelllecTBa (MPOLICHTHAs! KOHIICHTPAIIUs) B pacTBOPE;

2) unmocmpuposams B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX MOHATHH (cM. 1. 1) 1
OPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

3) ucnonvzosams XUMHYECKYIO CUMBOJIMKY JUISI COCTaBJICHHUS (OPMYJI BEIICCTB
Y YPABHCHUN XUMUYECKUX PEAKIINM;

4) onpedensimb BAJICHTHOCTh aTOMOB JJICMEHTOB B OWHAPHBIX COCJAMHEHUSX;
CTENIEHb OKHWCJIEHUS JJIEMEHTOB B OWHAPHBIX COCAMHEHUAX; MPUHAIJICKHOCTD
BEIIECTB K ONpPEEeIEHHOMY KIIACCY COCIMHEHUI 1Mo (opMysaM; BUJ XUMHYECKOU
CBs13U (KOBAJICHTHAS! U MOHHAs) B HEOPTAaHUUECKUX COCTMHCHUSX;

5) packpovieamo cmvica Ilepuoudeckoro 3aKOHa . . Menneneena:
JEMOHCTPUPOBaTh  MOHMMAaHUE  MEPUOAUYECKOM  3aBUCUMOCTH  CBOMWCTB
XUMHUYECKUX AJIEMEHTOB OT UX TojokeHUs B [leprnoanyeckoil cucrteme; 3aKOHOB
COXpaHEHMs] MAacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-MOJEKYISPHOTO
yueHHUs, 3aKOHa ABOTaJpo; OMHCHIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (PopMy
[lepuoanyeckoi CUCTEMBl XUMUYECKUX AJIEMEHTOB: Pa3JInyaTh IMOHATHS «TJIaBHAS
noarpymnmna (A-rpynna)» u «nodounas noarpynmna (b-rpyrmna)y, Manbie U 60JbIINE
NEPUOJBI; COOTHOCUTH  O0O3HAYEeHHs, KOTOpPhIE HMEIOTCA B  TaOJIHIE
«lleppogmueckass cucrema xumuueckux d3meMeHToB J[. . MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB XHMHUYECKHX JIIEMEHTOB
(coctaB u 3apsn szapa, 00IIee YHUCIO JIIEKTPOHOB U pacIpesielieHHe HX TI0
3JIEKTPOHHBIM CIIOSIM);

6) rkraccupuyuposams XAMHUUECKUE DIIEMEHTBI, HEOPraHMYCCKUE BCIECTBA;
XUMUYECKHUE peaklnu (110 YUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, O
TEIIOBOMY 3P DEKTy);

7) xapakmepuzosamv (onucvlgamsp) OOIIKE XUMUYCCKUE CBOMCTBA BEIICCTB
pPa3IMYHBIX KJIACCOB, TMOATBEPXKAAs ONMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

8) npoecnosuposams CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOTO
COCTaBa; BO3MOYKHOCTH NPOTEKAHUS XMMHUYECKUX IPEBPALICHUNA B Pa3JIMYHBIX
YCIOBUSIX;

9) 6wvluuCIAMb OTHOCUTENBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl BEIICCTB;
MAacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (popMysie COEIUHEHHS; MACCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peaKuny;

10) npumensimv OCHOBHBIC OIIEPAIIMH MBICIIUTEIHLHON JEATSILHOCTH — aHAJIN3 U
CHHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3aIINI0, KIaCCU(PUKAIIMIO, BBISIBICHUE



NPUYUHHO-CIEICTBEHHBIX CBS3€H — i1 M3y4yeHUs CBOHCTB BEIIECTB W
XUMHAYECKUX PEAKINi; ECTECTBEHHO-HAYUYHbIE METO/IbI TIO3HAHUS — HAOIIO/ICHNUE,
U3MEpEeHue, MOJICTUPOBAHUE, IKCIIEPUMEHT (peasibHbI U MBICJICHHBIN );

11) cnedosams ipaBuiIaM TOJIB30BAHUS XUMUYECKON MOCYI0N U JIaOOpaTOPHBIM
o0opyI0OBaHMEM, a TaKKe MpaBHUiaM OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSAMHU T10 BBIMTOJIHCHHIO JA0OPATOPHBIX XHMHYECKHX OIBITOB TIO
MOJIYYEHUI0 W COOMpaHUIO Tra3000pa3HBIX BEHIECTB (BOJOPOJA M KUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MacCOBOM [0JE€H PacTBOPEHHOIO
BCIIECTBA; IUIAHUPOBATH W MPOBOJAWTH XUMHUYECKHE JKCIEPUMEHTBHI  I10
pacTO3HAaBaHUIO PACTBOPOB IMIEJNIOYEH W KHUCJIOT C MOMOIIBIO HHIWKATOPOB
(;makmyc, dheHondTanenH, METHIOpaHX U Jp.).

9 kiacc

B coctaBe npeaMeTHBIX Pe3yIbTaTOB IO OCBOSHUIO 0053aTEIBHOTO COJIEpIKaHMUS,
YCTAHOBJICHHOTO JaHHOW TpUMEpPHON pabodeil mporpamMmoil, BBIJICISIOT:
OCBOCHHBIC OOYYaIONIMMUCS HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBH,
cienuduyeckue Il MPEeIMETHOM obsacTu «XUMHUS», BUIBI JEATCIBHOCTH TIO
MOJIYYEHHUIO HOBOTO 3HAHMs, €ro HWHTEPOpeTalud, MpeoOpa3oBaHUI0 M
PUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIUSIX.

[IpenmeTHble pe3yabTaThl MPEACTABICHBI OTPAKAIOT CHOPMUPOBAHHOCTH Yy
00y4JaromuXxcs CACAYIOMUX YMEHHH:

1) packpwvleams cmblci OCHOBHBIX XUMHUYCSCKUX MOHATHI: XUMHUYECKUHN 3JICMEHT,
aToM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUSA, XHUMHUYECKas
peakius, XuMUYecKas CBsI3b, TEIUIOBOM 3 (PEKT peakiuu, MoJib, MOJIAPHBIN 00BEM,
pacTBOp; DJIEKTPOJHUTHI, HEDJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs JUCCOLMALINS,
peakiuu MOHHOTO OOMEHa, KaTaln3aTop, XUMUUYECKOe paBHOBECHE, 0OpaTUMBIE U
HeoOpaTUMbIe peakiuu, OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHCIIUTENb, BOCCTAHOBUTENIb, OKHUCICHHE UM BOCCTAHOBJIEHHE, aJUIOTPOIHS,
aM(OTEepPHOCTh, XUMHUYECKas CBI3b (KOBAJICHTHAs, HOHHAs, METaJUITMYecKas),
KPHUCTAJUIMYECKasl PEIIETKA, KOPPO3HS METAJUIOB, CIUIABBI; CKOPOCTh XUMUYECKOU
peakiuu, npeaenbHo nonyctumas konnentpauus (I11K) Bemectsa;

2) unmocmpuposams B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 11. 1) 1
MIPUMEHSATH 3TU MTOHATUS IIPU ONKMCAHUM BEIIECTB U UX MPEBPALICHUN;

3) ucnonvzo6ams XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHHUS (OPMYJ BEIICCTB
Y YPaBHEHUW XUMUYECKUX PEAKIUN;

4) onpedensimb BAICHTHOCTh M CTEIICHb OKHCICHHUS XUMHUYECKHX JJICMCHTOB B
COEOMHEHUSAX PA3JIMYHOTO COCTaBa; MPUHAMJIECKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COENWHEHWH 1o ¢opMynaM; BHJI XWMHUYECKOW CBS3M (KOBAJICHTHAS,
MOHHAsA, METAJUIMYECKasl)) B HEOPraHMYECKUX COCAMHEHUSIX; 3aps]l HOHa IO
XUMUYECKOU (opMmylie; xapakTep cpelbl B BOJHBIX PacTBOpax HEOPraHHMYECKUX
COEIMHEHUH, TUIl KPUCTAINTMYECKON PEIIETKA KOHKPETHOTO BENIECTBA;

5) packpvieamo cmwbicn [lepuonnueckoro 3akona JI. WM. Mengeneesa u
JEMOHCTPUPOBATh €ro MOHWMAHUE: OMUCHIBATh U XapaKTEepU30BaTh TAOIUYHYIO



dopmy Ileproarueckoil CUCTEMBI XUMHYECKUX DJIEMEHTOB: Pa3iudaTh MOHATHSI
«rnaBHas noArpymnmna (A-rpymnmna)» u «modoynas noarpynmna (b-rpynna)», mansie u
OonplIie TEPHUOABI; COOTHOCHTH OOO3HAUEHHUS, KOTOpPbIE HWMEIOTCS B
MEPUOINICCKON TaONHIle, C YHUCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHUS aTOMOB
XUMHAYECKUX DJIEMEHTOB (COCTaB W 3apsija snapa, oOIIee YHCIO 3JIEKTPOHOB HU
pacrpeiesieHue UX Mo AJIEKTPOHHBIM CJIOSIM); OOBACHATH 00IIME 3aKOHOMEPHOCTHU
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB U UX COCIMHCHUN B MpEJEIaxX MaJIbIX TIEPUOIOB
Y TJIABHBIX MMOATPYII C YYETOM CTPOCHHS MX aTOMOB;

6) xraccuguyuposamv XAMUUECKHE SJIEMEHTBI; HEOPraHMYEeCKHE BEIICCTBA;
XUMHYECKUE PeakIuu (10 YUCITy ¥ COCTABY YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, 110
TEIUIOBOMY 3G (dEKTy, 10 U3MCHCHHIO CTEMCHEH OKHCICHUS XUMHUYCCKUX
3JIEMEHTOB);

7) xapaxmepuszoeams (ONHMCHIBATh) O0OLIME W CHEIM(DUYCCKHE XUMHUYECKHUEC
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, TMOJTBEP)KIas OIMHUCAHHUE MPUMEpPaMHU
MOJICKYJISIPHBIX ¥ MOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX XMMHUYCCKUX PEAKIIHIA;

8) cocmasname ypaBHEHHS ~ DJICKTPOJIMTUYECKOM  JTUCCOIMALMU  KHCIIOT,
mieoueii W CcoJiel; TONHBIE W COKpAIICHHBIC YPaBHEHHS PEAaKIUi HOHHOTO
oOMEHa; ypaBHEHUS PCaKIIMi, MOATBEPKIAIONMINX CYIIECTBOBAHUE T€HETHYCCKOM
CBSI3M MKy BEIICCTBAMH Pa3IMYHBIX KJIACCOB;

9) packpvisamev  cywHOCmb  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKIU
MIOCPEJICTBOM COCTABJICHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKIni;

10) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS;
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALEHUHN B PA3IMUHbBIX YCIOBUSX;

11) gbluucasmes OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEILIECTB;
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa IO (opMylie COCIUHEHHUS; MAaCCOBYIO
JIOJIF0 BEILIECTBAa B PAacTBOpE; MPOBOAUTH PACUETHI MO YPAaBHEHUIO XUMUYECKOUN
peakuuu;

12) cnedosame nipaBuiIaM TOIB30BAHUS XUMUYECKON MOCYI0N M J1abOpaTOPHBIM
o0opyAOBaHUEM, a TAaK)Ke MpaBUJIaM OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIMSIMU  TI0  BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB TIO
MOJIYYCHHIO U COOUPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKA U YIJIEKUCIIOTO rasa);

13) nposooums peakiyu, MOATBEPKIAIONINEC KAUSCTBCHHBI COCTaB Pa3IUIHBIX
BEIIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHUS U HOHBI
M3YYEHHBIX METAJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAaX HEOPTAaHUUYECKUX
BEIIIECTB;

14) npumensims OCHOBHBIC OIIEPAIIMH MBICIIUTEIHHON JEATSILHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEeHHEe, CUCTEeMaTU3allMi0, BBISBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€d — [l WM3y4YEHUS CBOMCTB BEIIECTB W XUMHUYCCKHUX
peaKInii; eCTECTBEHHO-HAYYHBIE METOJbI MTO3HAHUSA — HAONIOZCHUE, U3MEpPEHNE,
MOJICIIUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs
8 KJIACC (2 u B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsl)

[IpuMepHBIE TEMBI, OcHOBHOE conepKaHue OcHOBHbBIE BUJIBI ACSITEIIBHOCTH DNEeKTPOHHBIN
packphIBarolue JaHHBINA oOyuaromuxcs o0Opa3oBaTeIbHBIN
pazziei nporpaMmsl, U pecypc
KOJIMYECTBO YacoB,
OTBOJIMMOE Ha UX U3YUECHUE
Paznen 1. [lepBonauanbHbie xumuueckue noHstus (20 1)
Tema 1. Xumus — BaxkHast IIpeamer xumuu. Pojas XUMUM B )KU3HU | e  PacKpbIBaTh CMBICI POII, YUU.py

00J1acTh €CTECTBO3HAHUS U
NPaKTUYECKOU NIeATEITBHOCTH
yeyoBeka (5 1)

YyeJoBeKa. XUMUS B CUCTEME HaYK.
MeTtoabpl mo3HaHUSI B XUMHHU. Teja u

BelecTBa. Pu3nUeCcKUe CBOMCTBA
BEIIIECTB. ArperaTHOE COCTOSTHUE

BemlecTB. YHUCTHIE BEIlECTBA U CMECH.

Crnioco0sI pa3jeneHus cMecei.

dus3nyeckue U XUMHYECKHUE SIBJICHUS.

[Ipr3Haky U yciioBUs NMPOTEKAHUS

XUMHUYECKUX peaKkuid. 3HAKOMCTBO C
paBWJIaMH 0€30MaCHOCTH U PUEMaMHU
paboTHI B XUMHYECKOH JJa00paToOpuu.

JdemMoHcTpaUM:
1. JJabopaTopHoe 06opymoBaHuUE.

U3y4aeMbIX TTOHSITHM.

e  PackpbIBaTh poJib XUMUU B
IPUPOJIEC U KU3HU YeJIOBeKa, e€
CBSI3b C IPYTUMU HAYKaMHU.

e  Paznuyath 4ncThIC
BEIIECTBA U CMECH; OJTHOPOIHBIC
¥ HEOJTHOPOIHBIE CMECH.

e Pazmmuate pusmveckue u
XUMHUYECKHUE SIBICHUS.

e  OmnpexnensiTh NIPU3HAKU
XUMHUYECKUX PEAKIINi 1 YCIOBUS
UX MMPOTEKAHUS.

e  (CnenoBaTh mpaBUiiaMm
MOJI30BAHUST XUMHYECKOM




2. Pa3nuy4Hbie BUJIBI XUMUYECKOM
HOCYBI.

3. O6pa3isl BeniecTB. 4. CriocoOsl
pazneneHus cmecei (puiabTpoBaHueE,
BbIMIApUBaHUE, TUCTUIUISIINS,
xpomarorpadus). JlabopaTopHsbie u
NpaKkTu4eckue padorsl
Jlabopamopnusie onvimur: Onucanue
(bu3MUECKUX CBONCTB BEIECTB.
Paznenenue cMecu ¢ MOMOIIBIO
marauta. Ilpakmuueckue pabomeut.
Ne 1. IIpaBuna pabotsl B 1aboparopuu
U Ipu€MbI 0OpaIeHus C
1a60paTOPHBIM 000PYIOBAHHUEM.

Ne 2. Paznenenue cMmecelt (Ha mpumepe
OUYHCTKH ITOBAPEHHOM COJIN)

NoCyA0i U J1a00paTOPHBIM
000py/I0BaHKEM, a TAKKE
paBWJIaM OOpaILleHus ¢
XUMHYECKUMU BEIECTBAMH B
COOTBETCTBHH C MHCTPYKITUIMU
0 BHITIOJTHEHHIO MPAKTUIECKUX
pabor.

e [lnmaHupoBaTh U IPOBOAUTH
XAMUYECKUH IKCTIEPUMEHT TI0
U3YYECHHIO U OTMHCAHUIO
(bu3HUeCKUX CBONCTB BEIECTB,
CIIOCOOOB pa3zieNieHus: cMece
BEIIECTB.

e Hcmnonb3oBaTh pu
BBITIOJTHEHUHY Y4E€OHBIX 3aJIaHUN U
B MIPOLIECCE UCCIEA0BATENBCKOM
NEeSATEeTbHOCTH HAYYHO-
NOMYJISIPHYIO JIUTEPATYPy
XUMHYECKOTO COJIEPIKaHMUS,
CIIPaBOYHBIE MaTePUAIbI,
pecypcbl UHTEpHETA.

e  BricTpauBaTh pa3BEPHYTHIE
MUCHEMEHHBIE M YCTHBIE OTBETHI C
OTopo¥ Ha HH(MOPMAITHIO U3
y4eOHHMKa U CIIPABOYHBIX
MaTepHaIOB, TPAMOTHO
WCTIOJIb30BaTh N3YYCHHBIN




MOHATUWHBIN amnmapar Kypca
XUMHU

Tema 2. BemiectBa u
xumuyeckue peakuuu (15 )

ATOMBI U MOJIEKYJIbl. XUMUYECKHE
AJIEMEHTHI. 3HaKU (CUMBOJIbI)
XUMUYECKHUX dJIeMeHTOB. [IpocThie u
CJIO’KHBIE BellleCcTBA. ATOMHO-
MOJICKYJISIPHOE YUeHUEe. XUMHUYeCKast
dbopmyna. BajieHTHOCTh aTOMOB
XUMHUYECKUX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB.
OTHOCHUTEeNnbHAS aTOMHAs Macca.

OTHOCHUTENILHAS MOJICKYJIAPHAAg Macca.

MaccoBas 10Ji1 XUMHYECKOTO
3JIEMEHTa B COeIMHEHUU. Pu3nuecKue
Y XUMUYECKHE SIBJIECHUA. XUMUYECKas
peakuus. [IpuzHaku u yciaoBus
POTEKAHUSI XUMUYECKUX PEAKIIUH.
XUMHYECKUE YPABHEHUS.

THbl XUMHUYECKUX PEAKLIUI
(coenuHEHMs, Pas3IOKECHUS,
3amenieHus, oOMeHa). 3akoH
COXpaHeHHus Macchol Bemects. M. B.
JIoMOHOCOB — y4€EHBIN-
SHUUKIONEANUCT. JleMoHCcTpau
®dusnueckue ABieHUs (pacTupaHue
caxapa B CTYIIKEe, KUTICHUE U
KOHJICHCAIIMS BOABI U T. [1.).

e [IpuMEHATH €CTECTBEHHO-
Hay4YHbIC METO/IbI TO3HAHMUS (B
TOM 4Hucie HabJtoIeHue,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT)
Y OCHOBHBIE OTlepaluu
MBICIIUTEIBHOU 1EATETbHOCTH
(cpaBHEHuUe, Kiaccudukaius)
JUISL U3YUYEHUS BEIIECTB U
XUMHUYECKUX PEaKITUH.

e PackpbIBaTh CMBICI
W3Y4YaeMbIX OHATUI U 3aKOHOB
Y IPUMEHSTH 3TH MOHATHUS [IPU
ONMCAHUU CBOWCTB BELIECTB U
MX TPEBPAILCHUM.

e Pasnmuuath pusznyueckue u
XUMUYECKUE SIBIICHUS,
OOBSICHATH UX CYITHOCTH C TOYKH
3pEHUS] AaTOMHO-MOJIEKYJISIPHOTO
YUYEHHS.

e OmnpenensiTh NPU3HAKU
XUMHUYECKUX PEAKIUN, YCIOBUS
WX MPOTEKaHUA.

e OOBACHATH CYIIHOCTH
(GU3HYECKIX U XUMUIECKUX
SBJIEHUW C TOUKHU 3PEHUS




XuUMU4eCcKue siBJeHUs (TOpEHUE CBEYH,
pa3iokKeHue caxapa, B3auMOJICUCTBHE
CEpHOM KHUCIIOTHI C XJIOPUJIOM Oapus,
pasnoxenue rugpokcuaa meau(Il),
B3aMMOJICVCTBUE JKEJE3a C CEPOH,
B3aMMO/ICIICTBUE KeEJe3a C PACTBOPOM
cou meau(Il)). Onwir,
WJUTIOCTPUPYIOUINNA 3aKOH COXPAHEHHUS
macchl. JJabopaTopHble U
npakTuueckue padotsl JlabopatopHsie
onbIThI: [IpuMepbl hu3ndeckux
SIBJICHUH (TUTaBJIEHUE BOCKA, TAsSHHUE
JbJIA).

[IprMepbl XUMHUYECKUX SBJICHUN
(mpokanvBaHWE MEIHON MPOBOJIOKH,
B3aHMMO/JICHICTBUE MEJIa C KUCJIOTOM).
Mopaenu aToMOB ¥ MOJIEKYII.
Buviuucnenusn

— OTHOCHUTEJIbHOW MOJIEKYJISIPHOM
MacCHI BEIIECTB;

— MAacCOBOH 101 XMMHUYECKOTO
a7IeMeHTa 110 (hOpMYyJIe COSTUHCHHS

aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.

e Kinaccudpuuuposarthb
XUMHUYECKUE peaKuu (10 YUCILy
¥ COCTaBy pearupyromux u
00pa3yIouIXxcs BEIIEeCTB).

e CocTaBiATbh POPMYIIbI
OMHApHBIX BEIIECTB 10
BAJICHTHOCTH U OTIPEICIISATH
BaJICHTHOCTH 10 (hopMyiam
BEIIECTB.

e PaccraBisaTh
KO3 (QUIIMEHTHI B ypaBHEHUSIX
XUMUYECKUX PEaKIui.

e CrnenoBath IpaBUiIaM
HOJIb30BAaHUSI XUMUYECKOM
nocy10il 1 1a60paTOPHBIM
000pyI0BaHKEM, a TAKKE
npaBujIaM OOpAIICHUS C
BEIIIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU 1O BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX
OTIBITOB.

e lcnonp3oBarse mpu
BBITMOJIHEHUN YUEOHBIX 3aJaHUN
U B IIpoLecce
HCCIIEOBATEIBCKOU
JeSITEIbHOCTH Hay4YHO-




IIOIYJIIPHYIO JINTEPATYPY
XUMHUYECKOT'O COAEPIKAHUS,
CIIPaBOYHBIE MaTEPHUAIIBL,
pecypcel HTEpHETA.

e BricTpauBaTh pa3BEPHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
Oropoit Ha uH(pOpPMaIHIO U3
yuyeOHUKA U CIIPAaBOYHbBIX
MaTepuaoB, IPAMOTHO
MCIIOJIb30BATh U3YyYECHHBIN
MOHATUWHBIN amlmapar Kypca
XUMUU

Paznes 2. BaxkHeiinue npeacTaBuTe 1M Heoprauudeckux semects (30 4)

Tema 3. Boznyx. Kucnopo.
[Tonsitue 06 oxcumax (5 4)

Boznyx — cmech razos. Cocras
Bo3ayxa. Kucmopon — aneMeHT u
npoctoe BemecTBo. O30H —
AJUTOTPOITHAS MOIUDHUKAIIHS
kucnopojaa. Haxoxaenue kucinopoza B
npupoje, Pu3ndecKue U XUMUIECKUE
CBOMCTBA (peaKIUu OKUCIICHUS,
ropeHue). Y cIoBusi BOSHUKHOBEHUS U
npekpamienus ropenus. [lonstue

00 okcugax. CriocoObI MOTydeHUs
KHCJIOpO/ia B JIA0OpaTOpUU U
IPOMBIIIEHHOCTH. [IpruMenenue
kucioposia. KpyroBopot kuciopoja B
npupoje. Ternosoit addexr

e PackpbIBaTh CMBICI
W3y4aeMbIX OHATUHI U
MPUMEHATH 3TH MOHSITHUS [IPU
ONKMCAHUU CBOWCTB BEUIECTB U UX
MPEBPALLICHUN.

e XapakTepu3oBaTh
(omuchIBaTh) COCTAB BO3/1yXa,
bu3nUecKre 1 XUMUYECKUE
CBOMCTBA KHUCIIOPO/Ia, CIIOCOObI
€ro MoJIy4YeHHUs], IPUMEHEHUE U
3HAUYEHHE B IPUPO/JIC U KU3HU
YeJI0BeKa.

e (CpaBHMBATh peakiuu
TOPEHUS U MEJIJIEHHOTO




XUMHYECKOW peaKinu, MOHSATUE O
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
SHAOTEPMHUYECKUX PEAKIUIX.
TonnuBo (HEQTh, Yrojib U METaH).
3arpsi3HeHHE BO3/1yXa, CIIOCOObI €ro
IIPEAOTBPALLECHUSA. Y CUICHUE
NapHUKOBOTrO 3P eKTa, pazpylieHue
030HOBOTO cJosl. JleMoHcTparuu
Bsaumopeticteue docdopa, cepsl

U 5KeJle3a ¢ KUCIOPOJIOM (BO3MOKHO
UCIIOJIb30BaHKE BUIEO-OMBITOB).
Omnpenenenue copepx aHusi KUCIOpoaa
B Bo3ayxe. OIBITHI,
J€MOHCTPUPYIOLINE YCIOBHS
BO3HUKHOBEHUS U NPEKpaILlEHUS
TOPEHUSL.

JlaGopaTopHble M MPpaKTHYECKHUE
padoThI

JlabopamopHnutii onvim:
O3znakomileHHe ¢ 00pa3amMu OKCHJIOB.
[Tpaktuueckas padora: Ne 3.
[Tony4yenue u cobupaHue Kuciaopoa,
WU3YYECHHUE €r0 CBOWCTB.

Botuucnenus

OKHCJICHHSI.

e Cobupats mprOOpPHI IS
TOJTyYEHUS KUCIOPOa
(BBITECHEHHEM BOJIBI M BO3JIyXa).

e Pacrno3HaBaTh OMBITHBIM
IIyTEM KHCIJIOPOA.

e lcnonb30BaTh
XUMHYECKYH0 CUMBOJIUKY JIJIS
cocTaBieHHs (pOpPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHHM
XUMHYECKUX PEAKIIMH C YIaCTHEM
KHUCIIOpO/a.

e  OOBACHITH CYIIHOCTD
HKOJIOTHYECKUX MPoOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/IyXa.

e (CnenoBath MpaBUiiam
Oe3omacHoi paboTHI B
Ja00paTOPUH TIPH
UCIIOJIb30BaHUHM XUMHYECKOU
MOCY/IbI U 000PYyIOBaHUS, a
TaKKe MpaBuIaM OOpaIIeHHs C
TOPIOYUMU BEIECTBAMU B OBITY.

e [ImanupoBath u
OCYIIECTBIISITh HAa MPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
IPOBOANTH HAOIIOICHUS, JIETATh




— MOJIEKYJIIPHOM MacChl KUCIIOpOaa
1 030HA HAa OCHOBAHUHU aTOMHOMW MacCChI
XUMHUYECKOTO DJIIEMEHTA

BBIBOJIBI 110 PE3YyJIbTaTaM
DKCIIEPUMEHTA.

e Y4acTBOBAaTh B COBMECTHOU
paboTe B TpymIe.

e lcnosb3oBaTh npu
BBITIOJTHEHUHU Y4€OHBIX 3aJIaHUN U
B [IPOIIECCE UCCIIE0BATEIBCKOM
NEeATEIIbHOCTU Hay4YHO-
NONYJIAPHYIO JINTEPATYPy
XUMHUYECKOTO COJIEPHKAHNUS,
CIIpaBOYHBIE MaTEPHUAJIbL,
pecypcbl MHTEpHETA.

e BricTpauBaTh pa3BEPHYTHIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C
OTNopoi Ha HH(MOPMAIUIO U3
yueOHUKA U CIIPABOYHBIX
MaTepuagoB, TPaMOTHO
UCII0JIb30BATh N3YUEHHBII
MOHSTUWHBIN amlIapar Kypca
XUMUU

Tema 4. Bogopoa.
[MoHsITHE 0 KHCJIOTAX
H COJISIX

(S w)

Bonopon — anemeHT u npocroe
BelecTBo. Haxoxaenue B npupoje,
duznueckre 1 XUMUIECKUe CBONCTBA
(Ha mpUMepe B3aUMOICHCTBHUSI C
HEMETAJIJIAMU U OKCUJAaMU METAJIJIOB),
NPUMEHEHHE, CIOCOOBI OJIYYEHUSI.
[lonsiTHe O KUCIOTAX U COMSIX.

e PackpsiBaTh cMBICH
M3Y4YaeMbIX OHATUH U
MPUMEHSTh 3TH HOHITUS NIPU
ONMCaHUU CBOWCTB BEIIECTB U UX
IIPEBPALLICHU .

e XapakTepu3oBaTh
(omuchIBaThH) GU3HUECKUE U




JdemoHncTpanumn

[lonyuyenue, cobupanue u
pacno3HaBaHUE BOJOPOAA.

I'openue Bonopoaa.

B3anmopeiictBue Bogopoaa ¢ OKCHIOM
meau(Il).

JlaGopaTopHble M MPpaKTHYECKHUE
padoThI
JlabopamopHuvlii onvim:

B3auMoneiicTBrue KUCIOT ¢ MEeTaJUIaMU.

IIpaxmuueckasa paboma:.
Ne 4. Tlonyuenue u cobupanue
BOJOpOJA, U3YYEHUE €T0 CBOMCTB.

Buviuucnenusn

— MOJIEKYJISIPHOM MacChl BEIIECTBA Ha
OCHOBAHHMH aTOMHOM MacChl
XHUMHYECKHUX 3JI€MEHTOB

XMMHUYECKHUE CBOMCTBA BOAOPOAA,
CIIOCOOBI €ro MOTy4YeHUs,
IPUMEHEHHE.

o CoOupats npubop s
MOJIyYEHHUS BOJIOPO/IA.

e lcnonb30Bath
XUMHUYECKYH0 CUMBOJIUKY JJIsI
cocTaBjieHUs1 (POPMYyIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUM
XUMHUYECKUX PEAKIUi C ydacTHEM
BOJIOPO/IA.

e (CnenoBath MpaBUiiam
6e3omacHoi paboTHI B
JabopaTopuu npu
UCIOJIb30BAaHUM XUMHUECKOU
NOCYZbl U 000PYyIOBaHUs, a
Tak)Ke MpaBujaM OOpaIIeHHS C
TOPIOYMMU BELIECTBAMU B OBITY.

e [InanupoBath u
OCYUIECTBIIATH HA TPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
IPOBOAUTH HAOIIOICHUS, JIeTaTh
BBIBOJIBI 110 PE3YyJbTaTam
HKCIIEPUMEHTA.

e Y4acTBOBAaTh B COBMECTHOMN
paboTe B IpyIIIe

Tema 5. KosimaecTBEHHBIE

KommuecTBo BemecTtBa. Moiib.

e PackpsIBaTh CMBICI




OTHOMIEHHUs] B XUMHH
(49)

Monspnas macca. 3akoH ABOraapo.
MounsipHblil 00BEM Ta30B. Pacuérel o
XUMHUYECKUM YPABHEHHUSIM.

JdemoHcTpanus
OO0pa31pl BEIECTB KOJINYECTBOM |
MOJIb.

Buviuucnenusn

— 00BEMa, KOJIMYECTBAa BEIleCTBA ra3a
10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA WJIH 00BEMY;

— 00BEMOB ra30B MO0 YPaBHEHHIO
peaKIuy Ha OCHOBE 3aKOHA 00bEMHBIX
OTHOIIICHUH Ta30B

M3y4aeMbIX IIOHATUH U
MPUMEHSTH 3TH OHATHS, & TAKKE
M3YUYECHHBIE 3aKOHBI U TEOPUU JJISI
pelIeHUs PaCUETHBIX 3a/1a4.

e BpuucasaTe MOJISIPHYIO
Maccy BEILECTB; KOJTUYECTBO
BELIECTBa, 00BEM raza, Maccy
BEILIECTBA;

e [IpoBoauUTH pacy€Thl MO
YpPaBHEHUSAM XUMUUYECKHUX
peakimii: KouyecTBa, 00bEMa,
Macchl BEIIECTBA [0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce
pEareHToB UM MPOAYKTOB
peaxKuuu.

e BricTpauBaTe pa3BEépHYyTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
OTropoit Ha nH(OPMAIIHIO U3
y4eOHHMKA U CIIPABOYHBIX
MaTepuanioB, IPAMOTHO
VICIIOJIb30BATh U3YYECHHBIN
MOHATUMHBIN anmnapar Kypca
XUMHU

TemMa 6. Boaa. PacTBopEL.
[oHsTTHE 06 OCHOBAHHSIX

(5w

dusznueckue cBOMCTBA BOALI. AHAIN3 U
CHHTE3 — METOJIbl U3YUYE€HUSI COCTABa
BOJIBI.

XUMHUYECKHE CBONCTBA BOJIBI (PEaKIIuU

e PackpsiBaTh cMBICT
M3y4aeMbIX OHATUH U
IIPUMEHSTH 3TH MTOHATUS IIPU
ONMCAaHUU CBOWCTB BEHIECTB U UX




C MeTaJulaMH, OKCHJaAMHA METAJIJIOB U
HEMETaJIJIOB).

CocraB ocHoBanui. Ilonsarue 06
WHJUKATOpax.

Bona kak pactBoputens. PacTBopbl.
PactBOopuMOCTH BelIeCTB B BOJIE.
HacplmmeHnbie M HEHACKIIIIEHHBIE
pacTBOpbl. MaccoBas 101 BelecTBa B
pacTtBope.

Posb pacTBOpOB B IpUPO/IE U B )KU3HU
yenoBeka. KpyroBopot BojibI B
IpUpo/IL.

3arps3HeHue npupoaHbIX Boa. OxpaHa
¥ OYHUCTKA MIPUPOIHBIX BOJI.

JdeMoHCcTpanuu

DIEKTPOIU3 BOJIbI; CUHTE3 BOBI;
B3aUMOJIECHCTBHUE BOJbI C METAINIAMHU
(Na, Ca) (BO3MO>XXHO MCITOJIb30BaHUE
BUJICOMATEPHUAJIOB).

PacTBOpeHue BewecTs ¢ paznnyHoOn
PacTBOPUMOCTBHIO.

HccnenoBanue pacTBOPOB KUCIIOT U
HIeJI0Yel ¢ MOMONIBI0 MHINKATOPOB.

JlabopaTopHblie M IpaKTHYECKHUE
padoThI

IIPEBPALLICHUMN.

e XapakrepusoBaTh
bu3nUecKre 1 XUMUYECKHE
CBOWCTBA BOJBI, €€ POJIb KaK
pPacTBOPUTENSE B IPUPOTHBIX
nporueccax.

e (CocraBiATh ypaBHEHUS
XUMHYECKUX PEaKINi ¢ ydacTHEeM
BOJIBI.

e OOBACHATH CYIIHOCTb
HKOJIOTUYECKHUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHUEM
IPUPOJHBIX BOJI, CIOCOOBI
OYUCTKH BOJIBI OT IPUMECEH,
MEpBI [0 OXPaHE BOJ OT
3arpsi3HEHHUS.

e [InanupoBath u
OCYIIECTBIISITh HAa MPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIOCHUS, 1e]aTh
BBIBOJIBI 10 pe3yJibTaTam
JKCIIEPUMEHTA.

e (CrnenoBath paBuiIamMm
6e3omacHol paboOTHI B
1abopaTopuu Ipu
MCIIOJIb30BaHUM XUMHYECKOU
MOCY/IbI 1 000PYTOBAHUSI.




IIpaxmuueckasn paboma:

No 5. IIpuroToBineHue pacTBOPOB C
OnpeAeIEHHON MacCOBOU 10JIEH
PacTBOPEHHOIO BELIECTBA.

Buviuucnenusn

— C UCIIOJIb30BAaHUEM MOHSTHUS
«MaccoBas JI0JIsl BEIIeCTBA B
pacTBope»

e [IpoBOIHUTH BBIYHMCIEHUS C
IIPUMEHEHUEM MTOHATHUSA
«MaccoBas J0JIsl BEUIECTBA B
pacTBope».

e lcnosb3oBaTh npu
BBITIOJTHEHUHU Y4€OHBIX 3aJIaHUN U
B [IPOIIECCE UCCIIE0BATEIBCKOM
NEeATEIIbHOCTU Hay4YHO-
NONYJIAPHYIO JINTEPATYPy
XUMHUYECKOTO COJIEPHKAHNUS,
CIIpaBOYHBIE MaTEPHUAIIbL,
pecypcbl MHTEpHETA.

e BricTpanBarh pa3BEPHYTHIE
IIMCBMEHHBIE U YCTHBIE OTBETHI C
OIopoil Ha HH(pOPMaLIUIO U3
y4eOHHKA U CTIPAaBOYHBIX
MaTepHaJIOB, TPAMOTHO
UCII0JIB30BaTh U3Y4YCHHBIN
MOHSTUWHBIN amlIapar Kypca
XUMHUU

Tema 7. OCHOBHBIE KJIAaCChI
HeopraHUYeCKHxX
coeIUHEeHuH

(11 9)

Kiraccudukanuys HeopraHn4ecKux
COCIMHECHUM.

Okcuasl: cocTaB, Kiaaccuukamms
(OCHOBHBIE, KUCIIOTHBIC, aM(POTEpHBIE,
HecoJieo0pasyromre), HOMEHKIATypa
(MexXayHapoaHasi U TPUBUAIIbHAS).
[Tomydyenne n XuMHUYECKHE CBOMCTBA

e KrnaccudunupoBarthb
M3y4aeMbl€ BEIIECTBA 10 COCTABY
1 CBOMCTBaM.

o CocTaBmsTh GOPMYIBI
OKCHJOB, KUCJIOT, OCHOBaHUIA,
coJIeH ¥ Ha3bIBaTh UX MO
MEXIYHAPOJHON HOMEHKJIATYypeE.




KHUCIIOTHBIX, OCHOBHBIX U aM(DOTEpPHBIX
OKCHJIOB.

OcHoBaHMs: COCTaB, KiaccudUKaIus,
HOMEHKJIaTypa (MexyHapoHas U
TpUBHUAIbHAS ), PU3NUECKUE U
XUMHUYECKHE CBONCTBA, CIIOCOOBI
HOJTyYEHUS.

Kucnotsl: coctas, kinaccuduxanus,
HOMEHKJIaTypa, Gu3nyecKue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJTYYEHUS.

Psn akTMHBHOCTH METAJJIOB.

Counu (cpenHue): HOMEHKJIIATypa,
CIOCOOBI MOTYYEHUS], B3AUMOJICHCTBUE
COJIEH C METa/lIaMU, KUCIIOTaMU,
HIEJI0YaMHU U COJISIMH.

I'eneTnyeckas cBA3b MEKY KJlacCaMU
HEOPTraHUYECKUX COCAUHECHUM.

JdemoHcTpanumn

OO6pa3ipl HEOPTaHNYECKUX BEIISCTB
pa3JIUYHBIX KJIACCOB.
BzaumonerictBre pacTBopa CEpHOU
KUCIOTHI ¢ okcusioM meau(Il).
Peakuus HenTpanuzanuu.
BriTecHeHME OTHOTO METalIa IPYTrUM

e [IporHosupoBarh CBOMCTBA
BELIECTB HA OCHOBE OOIINX
XUMHUYECKUX CBOMCTB U3yUYECHHBIX
KJIACCOB/TPYIIII BEIIECTB, K
KOTOPBIM OHU OTHOCSITCSL.

e (CocCTaBJISITh MOJICKYJISIPHBIC
YpaBHEHHUsI pEaKIIUi,
WUTFOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA M CTIOCOOBI MOJTyYCHUS
BEIIIECTB U3YYCHHBIX
KJIACCOB/TPYIII, a TAKXKe
MOATBEPKIAIOIINX TEHETHICCKYIO
B3aMMOCBSI3b MEX]Ty HUMH.

e [Ipou3BoaUTH BEIYHUCICHUS
[0 YPaBHEHUSIM XUMUYECKUX
peaKiuu.

e [InanupoBath u
OCYIIECTBIISITh HAa MPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTH HAOIIOICHUS, JIeTaTh
BBIBOJIBI TIO pe3yiIbTaTam
HKCIIEPUMEHTA.

e (CnenoBaTh NMpaBUiIaM
6e3omacHol paboOTHI B
1abopaTopuu Ipu
UCIIOJIb30BAaHUU XUMUYECKOU
MOCY/IbI 1 000PYTOBAHUSI.




U3 pacTBOpa COJIU.
JlaGopaTopHble M MpaKTHYECKHUE
padoThI

JlabopamopHnule onvimai’

B3auMoneiicTBrue KUCIOT ¢ MEeTaJUIaMU.

[TonyueHne HEPACTBOPUMBIX
OCHOBaHUM.

B3anmopelicTBue HepacCTBOPUMBIX
OCHOBAaHUH C KUCIIOTaMHU.

Paznoxenue rugpoxcuaa meau(ll) npu
HarpeBaHUU.

IIpaxmuueckas paboma:

No 6. PelieHue sKCriepuMeHTaIbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIaCChI
HEOPraHUYECKUX COCTUHEHUI.

Boiuucnenua
— T10 YPaBHEHUSIM XUMHUUYECKUX
peakiui

e lcnosb3oBaTh npu
BBITIOJTHEHUHU Y4€OHBIX 3a/IaHUN U
B [IPOLIECCE HUCCIIEIOBATEIBCKOMN
NEATEIIbHOCTU HaYy4YHO-
NONYJIAPHYIO JINTEPATYPy
XUMHUYECKOTO COJIEPKAHUS,
CIIpaBOYHBIE MaTEPHUAIIBL,
pecypcel HTEpHETA.

e BricTpauBaTh pa3BEPHYTHIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C
Oropoit Ha HpOpPMaIHIO U3
yueOHUKA U CIIPAaBOYHBIX
MaTepuaoB, TPaMOTHO
UCII0JIb30BATh N3YUEHHBII
MOHSTUWHBIN amlIapar Kypca
XUMUU

Paznea 3. Ilepunoauveckuii 3axkon u Ilepuoauyeckasi cucremMa xumnueckux 3jemMenToB /I, . MenpaeseeBa.

Ctpoenne aToM0oB. XumMmnueckas cBsizb. OKMCJINTENIbHO-BOCCTAHOBUTEIbHbIE peakuuu (15 u)

Tema 8. Ilepuoanueckni
3aKkoH u Ilepuoanueckas
CHCTeMa XUMHUYECKHX
3JIEMEHTOB

. A. MenaeseeBa.

ITepBbIe MONBITKH KIacCU(DUKAIITAH
XUMHYECKUX djieMeHTOB. [loaaTue o
rpynIax CXOAHbBIX 3JIEMEHTOB
(11€JI0YHBIC U MIEI0YHO3EMEIIbHBIC
METaJIJIbI, TAJIOT€HbI, THEPTHHIE Ta3bl).

e PackpsiBaTh cMBICT
MIEPUOIUYECKOTO 3aKOHA.

e [loHuMaTh CylIeCTBOBaHUE
MEPUOANYECKON 3aBUCUMOCTH
CBOWCTB XMMHYECKHUX 3JIEMEHTOB




Crtpoenue aToma (7 4)

DneMeHThI, KOTOpble 00pa3yroT
aMdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnognueckuii 3aK0H U
[Tepuonnueckas cucTeMa XUMUYECKUX
aneMmeHToB [[. 1. MeHpaeneena.
[Tepuonbl, rpynmbl, HOATPYIIIIHL.
DOU3UYECKUN CMBICIT OPSAKOBOTO
HOMEpA 3JIEMEHTa, HOMEPOB MEpUOJIa U
rpynmnsl. Ctpoenue atoMoB. CocTaB
aTOMHBIX sziep. M30Tonbl. DIEKTPOHBI.
CrtpoeHue 2JIeKTPOHHBIX 000JI0UeK
aTOMOB MEPBbIX 20 XUMUYECKUX
aneMeHTOB [lepron4ecKoil CUCTEMBI
. . Menneneena.

XapakTepucTuKa XMMHAYECKOT0
DJIEMEHTA 10 €T0 MOJI0KEHHUIO B
[Tepnoguueckoit cucreme 1. 1.
Meuneneesa. 3HaueHHE
[Tepuonnyueckoro 3aKoHa u
[lepnoauueckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUJIsI Pa3BUTHS HAYKH U
npaktuku. /1. 1. MenneneeB —
YYEHBIN, TTEIAror U TPaXKJaHUH.

JdemoHcTpanumn
KopoTtkoneprnoanas u
JUTHHHOTIEPUOHAS (POPMBI

(M3MeHeHue painycoB aTOMOB U
AIEKTPOOTPUIIATEILHOCTH ) U UX
COCJIMHEHUH OT IOJIOKEHUS B
MEPUOANYECKON CUCTEME U
CTPOCHUS aTOMa.

e VYCTaHaABIMBATh CBA3b
MEXKY MOJ0KEHUEM AJIEMEHTA B
MEPUOIUYECKON CUCTEME U
CTPOCHHMEM €ro aroMa (COCTaB U
3apsij sapa, 001ee Yucio
AJIEKTPOHOB U PaclpeielICHUue Ux
0 DJIEKTPOHHBIM CIIOSIM).

e [IporHo3upoBaTh XapaxkTep
WU3MEHEHHUS CBOICTB 3JIEMEHTOB U
UX COEIMHEHUH O TpynnaM U
nepuoaaM llepuonnueckon
CUCTEMBI.

e XapakTepu3oBaTh
XUMHUYECKHUE DIIEMEHTHI EPBBIX
TPEX NEPHUOJIOB, KAJIHs, KaJIbLIUS
10 UX MOJIOKECHUIO B
[lepuonnueckon cucreme
. . Menpeneena.

e (CrnenoBathb npaBuiam
6e3omacHol paboTHI B
JabopaTopuu Ipu
MCIIOJIb30BAHUU XUMUYECKOU




[Tepronnueckoi CUCTEMbI XUMUYECKUX
sneMmeHToB J[. . MeHpaeneena.
O3HakoMJieHHEe ¢ 00pa3liaMu METasioB
1 HEMETAJIOB.

JlaGopaTopHble M MPpaKTHYECKHUE
padoThI

JlabopamopHuviii onvim:
B3aumopeiicTBue rupokcuia IuHKa C
pacTBOpaMu KHUCJIOT U IIETIOYEH

MOCYJIbI U 000PYIOBaHUS.

e BricTpauBaTh pa3BEpHYyTHIE
MACHbMEHHBIE U YCTHBHIE OTBETHI C
Oropoil Ha uH(OPMAIIHIO U3
y4eOHMKA U CIIPABOYHBIX
MaTepuanaoB, TPAMOTHO
MCIIOJIb30BATh U3YYEHHBIN
MOHATUWHBIN amnmapar Kypca
XUMUH.

e lcnosb3oBaTh npu
BBITIOJITHCHUY YUCOHBIX 3aIaHUI
TEKCThl Y4COHUKA, CTIPABOYHBIE
Marepuaisl (Ilepuoanueckyro
CUCTEMY XUMUUYECKUX 3JIEMEHTOB
. . MenneneeBa, TabauIry
pacTBOPUMOCTH KHUCJIIOT,
OCHOBAHMH U COJICH B BOJIC,
AJIEKTPOXUMHUYECKUMN PSJT
HanpsHKEHUM METaIIIOB).

e licnonp3oBaTh pu
BBITIOJTHEHUHY Y4E€OHBIX 3aJIaHUN U
B IIPOLIECCE UCCIIENOBATEIBCKON
JESTEbHOCTA HAYYHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHUS,
CIIPABOYHBIC MaTEPHUAIIbI,
pecypcol MHTEpHETA




Tema 9. Xumnueckas
CBA3b.
OKuCIUTEIBbHO-
BOCCTAHOBHUTEJIbHDBIE
peakuuu

84)

DNEeKTPOOTPULATEIBHOCTH AaTOMOB
XUMHUYECKUX DJIEMEHTOB.

Xumudeckas cBsi3b (HOHHaS,
KOBaJICHTHAs MOJISIpHAsl U KOBaJICHTHAs
HenossipHas). CTerneHb OKUCIICHUS.
OKHUCIUTENHHO-BOCCTAHOBUTEIIHHBIC
peakiuu (OBP). Ipoueccol okucienus
¥ BOocCTaHOBIICHUs. OKUCIUTENH U
BOCCTaHOBHTEIIH.

JdemoHncTpanumn
OKHMCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakLun: TOpPEHNE, PeaKun
Pa3I0KEHUsS, COEAUHEHUS

e PackpsiBaTh CMBICI
M3y4aeMbIX TTOHATHH.

e Onpenensite BUJ
XUMHUYECKOU CBSI3U B
COCIMHEHUHU.

e OmnpenensiTe CTENEHD
OKHUCJICHUS XUMHYECKOTO
ayieMeHTa 1o GopmyJie ero
COCIMHECHUSI.

e Onpenensite SAEMEHT
(BEIIECTBO) — OKUCIUTEIb U
AJIEMEHT (BEIIECTBO) —
BOCCTAHOBHTEIIb.

e  OOBACHITH CYIIHOCTD
MIPOLIECCOB OKUCIIEHUS U
BOCCTaHOBJICHHSI.

e (CoCTaBIATh JIEKTPOHHBIH
Oayra"c ¢ yu€Tom Jucia
OTJIaHHBIX U MIPUHATHIX
AJIIEKTPOHOB.

e (CocTaBisTh ypaBHEHUE
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHOMN PEAKIINU.

e lcnonb3oBaTh npu
BBITIOJIHEHUU YUEOHBIX 3aIaHUI
TEKCTHI yU4eOHUKA,




® CIpPaBOYHBIE MATEpUAIIbI
(MepruoAMYECKYIO CUCTEMY
XUMHUYECKUX 3JIEMEHTOB
. 1. Menneneesa, Tabnuiy
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAHMU U COJICH B BOJIC,
AIEKTPOXUMUYECKUHN Psif
HaNpsHKEHUN METAJIJIOB)




9 KJIACC (2 u B Hegemnto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

IIpumepHBbIE TEMBI,
PacCKpBIBAIOIINAE JAHHBIN
paszaen nporpamMmmsl, U
KOJINYECTBO 4acoB,
OTBOJAMMOE Ha UX U3YUYCHUE

OcHOBHOE conep:KaHue

OcHOBHBIC BUJIBI ACATCIBHOCTH
oOy4Jaromuxcs

DNEeKTPOHHBIN
o0pa3oBaTeIbHBIM

pecypce

Paznen 1. [lepBonauanbHbie xumuueckue noHstus (20 4)

IToBTOpEeHUE U yriaydJjeHune
3HAHUHM OCHOBHBIX
pa3aesion

Kypca 8 kiacca

(S 9)

[Iepronnueckuii 3aK0H.

HepI/IO,HI/IIIGCKaSI CUCTEMA XUMHNYCCKUX

aneMmeHToB J[. 1. MeHpaeneena.

CrpoeHue aToMOB. 3aKOHOMEPHOCTH B

W3MEHEHUHM CBOMCTB XUMHYECKUX
QJICMCHTOB IICPBLIX TpéX IMCpHUoa0B,
KaJlus, KaJIbIIHA 1 UX COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C ITIOJIOXKCHHUEM

3JICMCHTOB B HepHOHquCKOﬁ CHUCTCMC

U CTPOCHHEM UX aTOMOB.
Knaccudukanus u HomeHKIaTypa
HEOPraHMYECKUX BEILECTB
(MeXIyHapoAHasi U TPUBUAJIbHAS).
XHUMHUYECKHE CBOMCTBA BEIIECTB,

OTHOCANINXCA K PAa3JIMYHBIM KJIaCCaM

HCOPraHU4YCCKUX COCI[HHCHHﬁ, nx

I'CHCTHUYCCKAA CBA3b HCOPIraHMYCCKUX

BEIIECTB.
CtpoeHue BeliecTBa: BUIbI

e XapakrepusoBaThb
XUMUUYECKHUE DJIEMEHTBI MEPBBIX
TPEX MEPUOJIOB, KaTU U KAJIbIUA
10 MX MOJIOKESHUIO B
[Tepnoguueckoii cucreme
1. 1. Menpaeneena.

o Kiaccuduuuponats u
Ha3bIBaTh HEOPTAHUYECKHUE
BEIIIECTBA U3YUYEHHBIX KJIACCOB.

e OmnuceIBaTH 00IIHE
XHUMHYECKHE CBOMCTBA BEIICCTB
pPa3JIUYHBIX KJIACCOB,
MOJITBEPKIATH CBOMCTBA
MIPUMEPAMU MOJIEKYJISIPHBIX

YPaBHEHUN XUMUYECKUX PEAKIUM.

e OmnpenensiTe BUJ
XUMHYECKOU CBA3U U TUII
KPHUCTAJUIMYECKOU PEIIETKU
BEIIIECTBA.




XUMHUYECKOU CBS3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK.
3aBUCHMOCTb CBOMCTB BEILIECTB OT UX
CTPOEHUSL.

JdemoHcTpanumn

1. Moaenu KpUCTaNIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB.

2. KopoTkonepuoiHasi u
JUTMHHOTIEPUOTHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
aneMmeHToB J[. 1. MeHnpeneeBa

e [IporHosupoBarh CBOMCTBA
BEILIECTB B 3aBUCUMOCTH OT UX
CTPOCHUS.

e BricTpauBaTh pa3BEpHYyTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha uH(MOpPMAaIIHIO U3
yueOHUKA U CIIPAaBOYHbBIX
MaTepuaioB, IPAMOTHO
MCIIOJIb30BATh U3YyYECHHBIN
MOHATUWHBIN amnmapar Kypca
XUMUU.

e lcnonb3oBaTh npu
BBINOJIHEHUN YUEOHBIX 3a/1aHUl U
B [IPOLIECCE UCCIIEI0BATEIBCKOM
NEATEIIbHOCTU Hay4YHO-
NONYJIAPHYIO JINTEPATYPy
XUMHUYECKOT'0 COJIEPIKAHNUS,
CIIPaBOYHBIE MATEPHUAIIBL,
pecypcol MHTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH

XHMHUYECKUX peakuui
(4 9)

Knaccudukaiys XuMuIecKux peaxiui
10 Pa3IUYHBIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIHUX B PEAKIIUU
BEIIECTB, MO TEIIIOBOMY A (DeKTy, 1Mo
VU3MEHEHUIO CTEIIEHEN OKHUCIIEHUS
XUMHYECKUX JIEMEHTOB, TI0
00paTUMOCTH, TI0 YYACTHIO
KaTanu3aTtopa). JK30- 1

e PackpsiBaTh cMBICH
M3Y4YaeMbIX OHATUH U
MPUMEHSTh 3TU HOHITUS NIPU
ONMCaHUU CBOWCTB BELIECTB U UX
IIPEBPALLICHU .

o KrnaccudunupoBarthb
XUMHYECKHE PEAKIIUHU 110
pa3JIMYHBIM [IPU3HAKAM.




SHJOTEPMHUYECKHE PEAKIIUH,
TEPMOXUMHUYECKHE YPABHCHUS.
[ToHsATHE O CKOPOCTH XUMHUUYECKOU
peakiuu.

[ToHsITHE O TOMOTEHHBIX U
reTeporeHHbIX peaknusx. [lonstue 06
00paTUMBIX U HEOOPATUMBIX
XUMUYecKuX peakiusax. [lonstue o
XUMHUYECKOM paBHOBecur. DakTopwl,
BIIUSIOIINE HA CKOPOCTh XUMUUYECKOM
pPeaKIuu U MOJIOKEHUE XUMHYECKOTO
pPaBHOBECHS.
OKHCITUTENHLHO-BOCCTAHOBUTEIBHBIE
peakiuu (JIEKTPOHHBIN OaslaHc
OKHUCJIMUTENbHO-BOCCTAHOBUTEIbHOMN
PEaKIINMN).

JdeMoHCTpanuu

1. 3aBUCUMOCTBH CKOPOCTH XUMHUUYECKOU
peakiuu OT Pa3InYHbIX (PaKTOPOB.

2. BozaeiicTBue kaTanuzaTopa Ha
CKOPOCTh XMMHUYECKOM PEAKIINU.

3. [Ipumepsl HEOOPATUMBIX U
00paTUMBIX PEaKIIHM.

4. CMelieHne paBHOBECHSI XUMHUECKOMN
peaKkiuu.

e VYcraHaBIMBATH
3aBUCUMOCTh CKOPOCTH
XUMHUYECKOU pEAKLIUU OT
pa3IuYHbIX PaKTOPOB.

e [IporHo3upoBarh
BO3MO>KHOCTH MPOTEKAHUS
XUMUYECKHUX MPEBPAIICHUHN B
Pa3JIMYHBIX YCIOBUSIX.

e OnpenensiTb OKUCIUTENIb U
BocctaHoBuresb B OBP.

e (CoCTaBIATh JIEKTPOHHBIH
OaJlaHC peaKIum.

e [Ipou3BOAUTH BHIUYUCICHUS
10 XUMUYECKUM YPABHEHUSIM.

e BricTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Oropoit Ha uH(OPMAIIHIO U3
y4eOHHMKA U CIPaBOYHBIX
MaTepuagoB, TPaMOTHO
UCII0JIb30BATh U3YYEHHBII
MOHATUMHBIN anmnapar Kypca
XUMUHU.

e lcnosb3oBaTh npu
BBITIOJIHEHUU Y4€OHBIX 3aIaHUI U
B IIPOLIECCE MCCIIEN0BATEIBCKON
NEATEeIbHOCTU Hay4YHO-




Buviuucnenusn

— KOJIMYECTBA BeIlecTBa, 00bEMA U
MAaCChl peareHTOB WJIU MPOYKTOB IO
YPABHEHUSAM XUMHUUYECKUX PEAKIINI

MOMYJIAPHYIO JIUTEPATYPY
XUMHUYECKOr0 COJEpKaAHUs,
CIIPaBOYHBIE MaTEpUAJIbI,
pecypcesl HTepHEeTa

Tema 2.
DJIEeKTPOIUTHYECKAS
AUCCOUAIHSA.
XumMuyecKue
peakuuu B pacTBOpax

(8 4)

Teopust AEKTPOTUTHIECKON
JACCOLIMALINM. DIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI.

KaTtnonsl, aHnoHsl. MexaHu3m
JMCCOLIMAIIUY BEILIECTB C PA3TUYHBIMU
BHJIaMH XUMHUUYECKOM CBA3U. CTeneHb
nuccoryanui. CHIbHBIE U clla0bIe
3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa, yCI0BHUS UX
npoTekaHus. MloHHbIE ypaBHEHUS
peaKIuu.

XHUMHUYECKHE CBOMCTBA KHUCJIOT,
OCHOBAHHMM U COJICH B CBETE
npeacTaBICHUN 00
AJIEKTPOIUTUYECKON TUCCOIUALUY.
Cpena pactBopa. [lonstue o
TUIPOJIN3E COJICH.

KauecTBeHHbIC peakiiMi Ha KATHOHBI U
AHUOHEIL.

e PackpsIBaTh CMBICT
U3y4aeMbIX TIOHITHH, a TAKKE
CMBICIT TCOPUU
DJIEKTPOITUTUYECKON
JTUCCOLIMAIINH.

e OOBACHIATH NPUYUHBI
AJIEKTPOIPOBOTHOCTH BOJIHBIX
PacTBOPOB.

e (CocTaBiiTh ypaBHEHUS
JUCCOLIMAIINY KUCIIOT, IIeJI0UeH 1
COJIEH, TIOJTHBIE U COKpaIIEHHBIC
MOHHBIC YPABHEHUS] XUMHYECKUX
peakIuii HOHHOTO OOMEHa.

e [InanupoBath u
OCYIIECTBIISITh HAa MPAKTHKE
XUMHUYECKUE IKCIIEPUMEHTHI,
POBOAUTH HAOIIOICHUS, JIeTaTh
BBIBOJIBI TIO PE3yJIbTaTam
HKCIIEPUMEHTA.

e (CnemoBaTh MpaBUiIaM
6e3omacHol paboTHI B
1abopaTopuu Ipu
WCTIOJIb30BAaHIHM XUMHYECKOU




JdemoHncTpanumn

DneKTpuydecKas MpoBOJUMOCTD
PacTBOPOB BEILLIECTB; JBUKEHUE NOHOB
B JIEKTPUYECKOM IIOJIE.

OnbIThL, WTIOCTPUPYIOLINE PU3HAKU

NPOTEKAaHMs peaKIuil HOHHOTO OOMeHa.

OMnBITHI IO ONPEAEIIEHUIO CPEIBI B
pacTBOpax cojiell (xJopuia HaTpus,
KapOOHaTa HaTpHs, XJIOpUIa IIUHKA).

JlaGopaTopHble M MPpaKTHYECKHUE
padoThI

JlabopamopHuiii onvim:

Peakiuu noHHoro oomMeHa B pacTBopax
aeKTposIUTOB: cynbdaTta meau(ll) u
ménoun, kKapOoHaTa HATPHUS U COJISTHOU
KHCJIOTBI, peaKUus HEUTpaln3auuu
MEXKIy TUIPOKCUIOM KaJIHs U COJISTHOM
KHUCJIOTOM.

IIpaxmuueckas paboma:
Ne 1. Pemienue skcnepruMeHTaIbHbBIX
3a/1a4 1o TEMe.

Botuucnenus
— T10 YPaBHEHUSM XUMHUUYECKUX
peakiuii

MOCYJIbI U 000PYIOBaHUS.

e [Ipou3BOAUTH BBIUNCICHUS
10 XUMUYECKUM YPABHEHUSIM.

e BricTpauBaTh pa3BEpHYTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha uHpopMaIHIO U3
yueOHUKA U CIIPAaBOYHbBIX
MaTepuagoB, TPaMOTHO
UCII0JIb30BATh U3YUEHHBII
MOHATUWHBIN amnmapar Kypca
XUMUH.

e lcnonb3oBaTh npu
BBITIOJTHEHUHY Y4€OHBIX 3aJIaHUN U
B IIPOLIECCE UCCIIEN0BATEIbCKON
JESATEIbHOCTA HAyYHO-
MIOIYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPIKAHUS,
CIIPABOYHbIC MaTEpHUAJIbI,
pecypcol UHTEpHETA




Pazjen 2. HemeTa/uibl U ux coeguHeHus (24 )

Tema 3. O0mas
XapaKTepUCTUKA
XHMHUYECKHUX YJIEMEHTOB

VIIA-rpynnsl. I'anorenst
(4 1)

OO6m1as xapakTepuCTHKa TaJIOr€HOB.
OcoOEHHOCTH CTPOCHHS AaTOMOB ATUX
AJIEMEHTOB, XapaKTEepPHbIE ISl HUX
creneHu okucienus. CTpoeHue u
dbu3UYecKre CBOMCTBA MPOCTHIX
BCILIECTB — TaJIOTCHOB. XMMHUYCCKHUE
CBOIICTBA Ha MpUMEPE XJI0pa
(B3aUMOICHCTBHE C METAJIJIaMHU,
HEeMeTaJIaMU, IIeJI0YaMHu ).
XnopoBogopo. CossiHasi KUCTIOTA,
XUMHUYECKHE CBOMCTBA, MOJIYUYEHHUE,
npuMeHeHne. KauecTBeHHbIE peakiuu
Ha TaJIOTSHU/I-UOHBI.

JlelicTBrE XJI0pa U XJOPOBOIOPOAA Ha
OpraHu3M 4YesioBeka. Baxnelimmue
XJIOPUJIBl U UX HAXOXKJICHUE B IPUPOJIE.

JdeMoHCcTpanuu
Buaeomarepuanbl: rajoreHsl ¥ Ux
COEMHEHHUS.

OO6pa3ipl XJIOPUIOB.

JlabopaTopHble U IpaKTHYeCKHe
padoThI

JlabopamopHuwiii onvim:
PacnioznaBanue xinopua-uoHOB.

e OOBsCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHECHUU
CBOMCTB HEMETAJUIOB U UX
COCIMHEHUH B MpeJenax MajibixX
MIEPUOJIOB U IJIABHBIX MOATPYIII
[lepuoanveckoi cucTemsl
XUMHUYECKHUX PJIEMEHTOB C YUETOM
CTPOCHHUSI UX aTOMOB.

e XapakrepusoBaThb
bu3nYeCKre U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMEpPE XJIopa) U
CJIO’KHBIX BEUIECTB
(xmopoBoaOpOaa, XJIOpUAA
HATPHUsI), CIIOCOOBI UX MOJIYYECHHUS,
MIPUMEHEHHE U 3HAYCHUE B
MPUPOJIE U KU3HU YEIIOBEKA.

e OmnpenensiTb raJloreHu/I-
HOHBI B paCTBOPE.

e [ImanupoBath u
OCYUIECTBIIATH HA TPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
IPOBOAUTH HAOIIOICHUS, JIeTaTh
BBIBOJIbI 110 PE3yJbTaTam
HKCIIEPUMEHTA.

e (CnenoBathb NpaBuiIamMm




IIpaxmuueckas paboma:
No 2. TlonyueHue CONAHON KUCIIOTHI,
U3y4YEHUE €€ CBOWCTB.

Butuucnenun

— I10 YPAaBHCHHUSIM XUMHUYECKHUX
pEaKInid, €M OJIUH U3 PEarcHTOB JaH
B U30BITKE;

— 00BEMOB ra3oB 10 YPAaBHEHUIO
peakiMyi Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIIEHUI ra30B

Oe3omacHoi paboTHI B
1abopaTopuu npu
UCIIOJIb30BAHUN XUMUYECKOU
MOCYJIbI U 000PYIOBaHUS.

e BricTpauBaTh pa3BEépHYyTHIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha uHpOpPMaIHIO U3
yueOHUKA U CIIPAaBOYHbBIX
MaTepuasgoB, TPaMOTHO
UCII0JIb30BATh U3YUEHHBII
MOHATUWHBIN amnmapar Kypca
XUMHH.

e lcnonws30Barh Npu
BBINOJIHEHUN YUEOHBIX 3a/1aHUl U
B IIPOLIECCE UCCIIEN0BATEIBCKON
NeATEIbHOCTH

® HAYYHO-IIONYJSIPHYIO
JUTEPATYPY XUMHUYECKOTO
COJIEp>KaHMsl, CIIPABOYHbBIE
MaTepuaibl, pecypcbl MHTEpHETA

Tema 4. O0man
XapaKTepUCTHKA
XHMHUYECKHUX 3JIeMEHTOB
VIA-rpynmsl.

Cepa u eé coennHeHust

(5 1)

OO6mas xapaKTepUCTHKA DIIEMEHTOB
VIA-rpymmsl. OcOOEHHOCTH CTPOCHUS
aTOMOB 3THX 2JIEMEHTOB, XapaKTePHBIC
JIJI1 HUX CTETIEHU OKUCIICHHUSI.
Crpoenue u puzndecKrue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOpPOAa U
cephl. AITIOTPOITHBIE MOIU(DHKAITHH

e  OOBACHATH O0IIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3J1eMEeHTOB VIA-Tpymiibl
Y UX COEIMHEHUN C YUYETOM
CTPOEHHUSI UX AaTOMOB.

e XapakTepu3oBaTh
bu3HYeCcKre 1 XUMUYECKHE




KHUCJIOpOAa U cepbl. XUMHUUYECKUE
CBOMWCTBA CEPBI.

CepoBonopo, CTpoeHue, Pu3ndecKue
U XUMHUYecKkue cBoicTBa. OKCUIbI
Cephl KaK MPEeJICTABUTEIN KUCIOTHBIX
okcus1oB. CepHasi KHCJIOTa,
dbu3nYecKre 1 XUMUYECKHUE CBOICTBA
(oO1mue Kak MmpecTaBUTENs Kilacca
KHUCJIOT U CrienuPpuIecKue),
IPUMCHCHHUE.

XUMHUYECKUE PEaKInu, JIeKalllue B
OCHOBE ITPOMBIIIJIEHHOTO Croco0a
MOJIYYE€HUS CEPHOM KUCITOTHI.
AnmnapaTsl U TPOTEKAIOIINE B HUX
IpoIeCcChl (Ha MpUMepe MPOU3BOICTBA
CEPHON KHUCIIOTHI).

Conu cepHOM KUCTOTHI, KAYeCTBEHHAs
peakius Ha cyinb(haT-uoH.
Haxoxnenue cepbl 1 €€ COEIUHEHU B
npupoje. XUMHUECKOe 3arpsi3HeHHE
OKPY’KAIOIIEN CPEbl COCTMHEHUSIMU
cepbl (KUCIOTHBIE TOXKIH, 3arpsI3HEHUE
BO3/IyXa U BOAOEMOB), CIOCOOBI €T0
PEeAOTBPALLICHHUS.

JdemoHncTpanumn

CBOMCTBA MPOCTOr0 BEIIECTBA
CEpBI U €€ COCTMHEHUH
(cepoBO10pO/Ia, OKCUJIOB CEPHI,
CEpHOM KUCIIOTHI, CyIb(}haToB),
CIIOCOOBI UX MPUPOJIE U KUZHU
YeJioBeKa.

e OnpenensiTb HUITMYUE
CyJb(aT-uOHOB B pacTBOPE.

o OOBSACHSITH CYIIIHOCTh
HKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C TIEpepadOTKOM
COCJIMHEHUH CEPBHI.

e [InanupoBats u
OCYIIECTBJISITh Ha MPAKTHKE
XUMHYECKHE IKCIIEPUMEHTHI,

e [IpoBoauTh HaOMIOAEHUS,
JIeaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA.

e (CnenoBath MpaBUiiam
6e3omacHol paboTHI B
nabopaTopuu npu
UCIIOJIb30BaHUU XUMUYECKOU
MOCYZbI U 000PYTOBAHUA.

e [Ipou3BOIUTH BHIUUCICHHUS
M0 XUMUYECKUM YPABHEHUSIM.

e lcnonb3oBaTh npu




Konneknuu (BuaeoMarepuansl): cepa u
€€ COeIMHEHNS.

OOyrnuBaHue caxapa noj JeMCTBUEM
KOHILICHTPUPOBAHHOM CEPHOU KUCJIOTHI.

JlaGopaTopHble M MPpaKTHYECKHUE
padoThI

JlabopamopHvie onvimoi:
Oo6nHapyxeHue cynbhaT-uoHOB.
B3aumopetictBue paz0aBieHHON
CEpPHOM KUCIIOTHI C IIMHKOM.

Buviuucnenusn

— T10 YPaBHEHUSIM XUMUUYECKUX
peaxkiuu;

— MAaCCOBOM JIOJIM BbIXO/1a TPOIYKTa
peaxkiuu

BBITIOJTHEHUU YYE€OHBIX 3a1aHUM
TEKCThl y4eOHHUKa, CIIPaBOYHbIE
Matepuaisl (Ileproauueckyro
CUCTEMY XMMUYECKHUX DJIEMEHTOB
1. 1. Menneneesa, Tabnuily
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAHMU U COJICH B BOJE,
AIEKTPOXUMHUYECKUN PAJT
HaIpsKEHU METAIIIOB).

e lcnonb3oBaTh npu
BBITIOJTHEHUHY YUY€OHBIX 3a/IaHUN U
B [IPOIIECCE UCCIIEI0BATEIBCKOM
NEeATEIIbHOCTU Hay4YHO-
NONYJIAPHYIO JINTEPATYpy
XUMHUYECKOTO COJIEPKAHUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcol UHTEpHETA

Tema 5. O0masn
XapaKkTepUuCTHKA
XHMHUYECKHX IJIEMEHTOB
VA-rpynnsl. A3or, ¢pocdop
U UX COeIMHECHUSA

(74)

OO6mast XxapakTeprUCTHKA HIEMEHTOB
VA-rpynnel. OCOGEHHOCTH CTPOCHHUS
aTOMOB ATHUX DJIEMEHTOB, XapaKTepPHBIE
JUTSI HUX CTETICHU OKHCIICHHS.

A30T, pacrpocTpaHeHuUeE B IPUPOJIE,
¢dbu3nuecKre 1 XUMUYECKUE CBOWCTBA.
Kpyrosopot azora B npupoze.
AMMuak, ero pu3ndecKue u
XUMHUYECKUE CBOMCTBA, TIOTyUYCHHUE U
npuMmeHeHne. Coln aMMOHUS, UX

e OOBsACHATHL O0IIHE
3aKOHOMEPHOCTHU B UBMEHEHUU
CBOMCTB 3JIEMEHTOB V A-TpyIIIbI
Y UX COCAUHEHUN C YUYETOM
CTPOEHHUSI UX aTOMOB.

e Xapakrepu3oBaTh
bu3HUecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB a30Ta
1 hochopa 1 Ux coeTMHECHUI
(amMmMmaka, coyieil aMMOHWUS,




(du3HUeCcKre ¥ XUMUYECKHAE CBOWCTBA,
IPUMCHCHHE.

KadecTBeHHas peakiysi HA HOHBI
aMMOHWUS.

A3oTHas KHUCIIOTa, €€ pU3nUecKue 1
XUMHUYECKHE CBOMCTBA (00IIHE KaK
NIPEICTaBUTENIS KJIACCa KUCIIOT U
cneruduueckue). Micronp3oBanue
HUTPATOB U COJICH aMMOHHUS B
KauyeCTBE MUHEPAIBHBIX YI00pEHUH.
XUMHYECKOE 3arpsA3HEHUE
OKpYKaromel cpe/ibl COCTMHCHUSMH
a30Ta (KUCJIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa, MOYBBI U
BOJIOEMOB).

docdop, ATOTpoIHbIE MOAUGUKAITAN
docdopa, hpusndeckre 1 XUMHICCKHE
CBOMCTBA.

Oxkcun dhochopa(V) u dbochopnas
KHUCTIOTa, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA, nojiyyeHue. KauectBeHHas
peakuus Ha GpocdaT-HOHBI.
Hcnonp3oBanue ¢hochaToB B KauecTBe
MUHEPAIBHBIX YI0OPEHUIA.
3arpsi3HeHHE MPUPOTHBIX BOJOEMOB
docdaramu.

JdemoHcTpanumn

A30THOW KHCJIOTHI, HUTPATOB,
okcuaa pocdopa(V) u
dbochopHoit kucnoTel, pocharos),
CHOCOOBI UX MOJTYYEHHUS,
NpUMEHEHUE ¥ 3HAUCHUE B
NIPUPO/JIE U )KU3HH YEIIOBEKA.

e OnpenensiTb UOHbBI
aMMOHHMS U (ocdaT-UOHbI B
pacTBope.

e  OOBICHITH CyIIHOCTh
IKOJIOTUIECKUX MTPOOIIeM,
CBSI3aHHBIX C HAXOXKJIECHUEM
coeMHEHUH a3ora u Gocdopa B
OKpYyXarolei cpene.

e [InanupoBats u
OCYIIECTBJIATH HA MPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTHI,
POBOAUTH HAOIIOICHUS, JIeTaTh
BBIBOJIBI TI0 PE3YJIbTaTaM
HKCIIEPUMEHTA.

e (CnenoBaTh NMpaBUiIaM
6e3omacHol paboTHI B
nabopaTopuu npu
WCTIOJIb30BAaHNHN XUMHYECKOU
MOCYZIBI 1 000PYTOBAHUA.

e [IpousBOaUTH BEIYHCICHUS
10 XUMUYECKUM YPABHEHUSIM.




Konnexuuu: ¢pochop u ux
coennHeHus. B3anmopaencTeue
KOHUEHTPUPOBAHHOU a30THOU
KHUCJIOTBI C MEJIBIO.

JlaGopaTopHble M MPpaKTHYECKHUE
padoThI

JlabopamopHvie onvimoi:

1. B3zaumonaencTse cojieli aMMOHHUS C
ETI0YBIO.

2. O3HakoMmJIeHHE ¢ 0Opa3laMu
a30THBIX U (HOCHOPHBIX YAOOPEHUIA.
IIpaxmuueckas paboma:

Ne 3. TlonyuyeHue amMmmuaxa, Uu3y4deHue
€ro CBOKCTB.

Boiuucnenua
— T10 YPaBHEHUSIM XUMHUUYECKUX
peakiui

e lcnosb3oBaTh npu
BBITIOJTHEHUU YYE€OHBIX 3a1aHUM
TEKCTbl y4eOHUKA, CIIPAaBOYHbIE
MaTtepuaibl (MepUOIUIECKYIO
CUCTEMY XMMUYECKHUX DJIEMEHTOB
J1. 1. Menneneesa, Tabnuily
PacTBOPUMOCTHU KHUCIIOT,
OCHOBAHMU U COJICH B BOJE,
ANEKTPOXUMHUYECKUN PAJT
HaIpsKEHU METAIIIOB).

e lcnonb3oBaTh npu
BBITIOJTHEHUHY Y4€OHBIX 3aJIaHUN U
B IIPOLIECCE UCCIIEA0BATEIBCKON
NEeATENbHOCTH Hay4YHO-
HOMYJISIPHYIO JINTEPATYPY
XHUMHYECKOTO COJAEPIKAHMS,
CIIPAaBOYHBIE MaTEPUAJIbL,
pecypcol UHTEpHETA

Tema 6. O0man
XapaKTepUCTHKA
XHMHUYECKHUX 3JIeMEeHTOB
IVA-rpynnsi.

Yriepoa u KpeMHHHA U UX
coeIMHEeHUS

(8 1)

Yraepon, aluIOTPOITHbIE
MOIU(UKALIUU, PACTIPOCTPAHCHHE B
npupoje, PU3NYecKue U XUMUIECKUE
CBONCTBA.

Ancop6musi. Kpyrosopot yriepoaa B
IpUpPO/IE.

Oxkcupsl yriepoaa, ux puzndeckue u
XHUMHYECKHE CBOMCTBA, UX JICHCTBUE HA

o OOBsICHATH O0IITHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3J1eMeHTOB [V A-Tpymiibl
Y UX COEMHEHUN C YUYETOM
CTPOECHUS UX AaTOMOB.

o XapakTepu3oBaTh
bu3HUecKre 1 XUMUYECKHE
CBOMCTBA MPOCTHIX BEIIECTB




YKUBBIE OPTaHU3MBbl, TIOJIyUYE€HUE U
IPUMEHEHHE. JKOJOTHUYECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepoaa(IV); runoresa rnmodanbHOTO
MOTETUICHUS KJIIUMATa; MapHUKOBBIN

s dexr.

YronbHas KACIOTA U €€ COJIU, UX
du3znuecKkre 1 XuMUYeCKrue CBOMCTBA,
MOJIyYeHHUE U IPUMEHEHHE.
KauectBennas peakius Ha KapOoHaT-
WOHBI.

Hcnonb3oBanue kapOOHATOB B OBITY,
MEJULINHE, TPOMBIIUIEHHOCTH,
CEJILCKOM XO3SICTBE.
[lepBoHauanbHbIE MOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSX YTIepoa: 0COOEHHOCTH
cocraBa u crpoeHus. [lonsatue o
OMOJIOTUYECKU BaYKHBIX BEIIECTBAX:
XKupax, Oelkax, yriieBoiax.
MarepuanpHO€ €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHUM.

Kpemnuii, ero pusndeckue u
XUMHUYECKUE CBOMCTBA, MOJYYCHUE U
IPUMEHEHHE B JIEKTPOHUKE.
CoenMHEeHUs! KPEMHUS B IPUPOJIE.

yriaepoaa U KpeMHUS U X
coelMHEHUH (OKCUAOB yIiiepoa,
YTOJIBHOM KHCJIOTBI, KAPOOHATOB,
OKCHIa KPEMHHUS, KpEMHHUEBOI
KHCJIOTBI, CHUIMKATOB), CITOCOOBI
UX MOJIYYCHUS, TPUMCHCHHE H
3HAYEHUE B MIPUPOJIC U )KU3HU
YeJIoBeKa.

° Omnpenenste KapOOHAT- U
CUJIMKAT-UOHBI B PACTBOPE.
° OOBSCHATH CYITHOCTh

HKOJIOTUYECKUX MPOOIIEM,
CBSA3aHHBIX C HAXOKJIECHUEM
YTJIEKUCIIOr0 Ta3a B OKPYKAOIIEH
cperne.

o NnnroctpupoBath
B3aUMOCBSI3b HEOPTraHUYECKUX
COCIMHEHUH yIJIEpOJa
OpraHUYECKUX BEIIECTB.

o [InaHnupoBaTh u
OCYUIECTBIIATH Ha MPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTHI,
BBIBOJIBI 110 PE3YyJbTaTam
HKCIIEPUMEHTA.

° CrnenoBaTh npaBuiaMm
6e3omacHoOl paboOTHI B
1a00paTopuu Ipu




OO6murue npeacTaBieHust 00 OKCHUJIE
kpeMuusA(IV) u kpemMHHEBOI KUCHOTE.
CwMKaThl, ©X UCTIOJIb30BAaHUE B OBITY,
MEJIUIIMHE, TPOMBIIIICHHOCTH.
Baxuenmue cTpouTenbHbIC
MaTepHuasbl: KepaMHKa, CTEKIIO,
IIEMEHT, OCTOH, KeJIE300CTOH.
[TpoGnemsbl Ge3omacHOTO
WCITIOJTb30BaHUS CTPOUTEITBHBIX
MaTepHuajoB B MMOBCEIHEBHOMN KU3HH.

JdemoHcTpanumn

Moenu KpUCTaIITMYIEeCKUX PEeIIETOK
anMasa, rpadura, MOJIEKYIIbI
dbynnepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriiéM. [IpoTrBoras.
Buneomarepuanbl: cuuKaTHas
POMBIIIUICHHOCTb.

Moienu MOJIEKYJ I OpraHuIeCKUX
BEIIIECTB.

JlabopaTopHble U IpaKTHYeCKHe
padoThI

JlabopamopHuwiii onvim:
KauecTBeHHast peakiusa Ha KapOOHAT-
VIOH.

WCIIOJIb30BAHUU XUMUYECKOU
MOCYJIbI U 000PYI0BaHUS.

o Hcnonb3oBars mpu
BBHITIOJIHCHUY YUEOHBIX 3aIaHUIN
TEKCThl YdeOHUKA, CITPABOYHbIC
martepuaisl (Ilepuoanueckyro
CUCTEMY XUMUYECKUX JIEMEHTOB
. . Menneneea, Tabauiry
pacTBOPUMOCTH KHUCJIIOT,
OCHOBAHMU U COJICH B BOJIC,
AIEKTPOXUMHUYECKUHN PsiJT
HaIpsKEHU METAIIOB).

o Hcnons3oBaTh pu
BBITIOJTHEHUHY Y4E€OHBIX 3aJIaHUN U
B [IPOIIECCE HUCCIIEI0BATEIBCKOM
NEeATEIIbHOCTU Hay4YHO-
NONYJIAPHYIO JINTEPATYPy
XUMHUYECKOTO COJIEPKAHNUS,
CIIPaBOYHBIE MaTEPHUAIIbL,
pecypcnl UHTEpHETA




IIpaxmuueckue pabombvi:

Ne 4. TlonydyeHue yriekucioro rasa.
KauectBeHnHast peakius Ha KapOOHaT-
VIOH.

Ne 5. Pemenue skcnepuMeHTaIbHbBIX
3a1a4 no reMe «HemeTaby.
Buiuucnenun

— M0 YPaBHEHHSM XUMUYECKUX
peaKIui, ecu OJIMH U3 PEareHTOB AaH
B BHJIE BOJIHOI'O pacTBOpPA C U3BECTHOU
MacCOBOM goJien

Pasnen 3. Metajubl U ux coequHeHus (20 u)

Tema 7. O0mme cBoONCTBA

MeTaJlJI0B
(49)

OO6m1as xapakTepuCcTUKa XUMUIECKUX
2JIEMEHTOB — METAJJIOB Ha OCHOBAaHUH
UX 1oJoxenus B [lepuoguueckon
CHUCTEME XMMHUECKHUX DJIEMECHTOB

. 1. MenaeneeBa u CTpOECHUSI ATOMOB.
Ctpoenue MeTaiuioB. MeTtannnueckas
CBS3b M METaINdecKas
KPUCTAJUIINYECKAs PEIIETKA.
DNEKTPOXUMUYECKUHN Pl HAMIPSIKEHUM
MeTanaoB. Du3ndyeckrue U XUuMUYSCKHUE
CBOMCTBA METAJLJIOB.

OO6mwme crmocoOb! oTydeHus
METaJJIOB.

[ToHATHE O KOPPO3HU METAILIOB U
OCHOBHBIC CITIOCOOBI 3aIITUTHI OT

o PackpsiBaTh CMBICTT
U3Y4aeMbIX OHATUH U
MPUMEHATH 3TH TOHATHUS NIPU
ONKMCAHUU CBOWCTB BEUIECTB U UX
MPEBPALLICHUN.

o OOBsICHATH 00IITIHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 3JIEMEHTOB-METAIIIOB U
UX COCIMHCHUU C YYETOM
CTPOEHHSI UX aTOMOB.

o XapakTtepu3oBaTh
CTPOEHHE METAJIOB, O0II1e
bu3HUecKre 1 XUMUYECKHE
CBOWCTBA METAJIOB.

o XapakTepu3oBaTh 001IHe




Koppo3uu. CruiaBsl (CTalb, YyTYH,
JIOpATIOMUHUN, OPOH3a), UX
IpUMEHEHHUE B OBITY U
IPOMBIILIEHHOCTH.

JdemoHcTpanumn

O3zHakomileHHE ¢ 00pa3liaMu METaIoB
U CIUIaBOB, UX (U3HUUECKUMU
CBOMCTBaMH.

Mopenu KpucTalIn4ecKuX peméToK
METaJJIOB.

Buneomarepuanbl: Koppo3us
METaJJIOB.

JlaGopaTopHble M MPpaKTHYECKHUE
padoThI

JlabopamopHvie onvimei:
O3znHakomileHHe ¢ 00pa3iamMmu CIJIaBOB
METaJlJIOB.

3aBUCUMOCTb CKOPOCTH PEAKLIUU
MeTasuia ¢ KUCIOTOW OT MIPUPOIbI
MeTasa.

Buvituucnenua

— M0 YPaBHEHHSIM XUMUYECKUX
peaKIui, ecu OJIMH U3 PEarcHTOB
COJICP’KUT MPUMECH

CHIOCOOBI MOTYYEHHUS] METAILIOB.
o CnenoBaTh npaBuiaM
6e3onacHoi paboThHI B
1abopaTopuu npu
UCTIOJIB30BAaHUHN XUMUYECKOU
NoCyZbl U 000PYI0OBaHUS.

o [Ipon3BOANTH BBIYUCICHUS
10 XUMUYECKUM YPABHEHUSIM.
o Hcnonb3oBare mpu

BBITIOJITHCHUY YUCOHBIX 3aIaHUI
TEKCThl Y4COHUKA, CIIPABOYHBIE
marepuansl (Ileproanueckyro
CUCTEMY XMMUYECKHUX PJIEMEHTOB
. . MenneneeBa, TabauIry
pPacTBOPUMOCTHU KHUCIIOT,
OCHOBAHMU U COJICH B BOJIC,
AJIEKTPOXUMHUYECKUMN PSJT
HanpsHKEHUM METaJIIOB).

o Hcnonw3oBate npu
BBITIOJTHEHUY Y4E€OHBIX 3aJIaHUN U
B IIPOLIECCE MCCIIENOBATEIBCKON
JESTEBHOCTA HAYYHO-
MOIYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKAHUS,
CIIPABOYHbBIC MaTEpPHUAIIbI,
pecypcol MHTEpHETA

Tema 8. Baxxueiimue

[[lenounsie metamisl. [lonoxeHue B

° OO0BsACHATH 001IIME




MeETaJJIbl 1 HX COCANHCHUA

(16 9)

[Tepuonnyeckon cUCTEME XUMUYECKUAX
aneMmeHToB J[. 1. MeHnpeneena,
cTpoeHue atomoB. Haxoxienue B
pUPOJIE.

duU3NYECKUue U XUMUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaus).
OKcuibl ¥ TUJIPOKCUIBI HATPUSA U
kanus. [I[puMeHeHne menouHbIX
METAJJIOB U UX COEUHECHUM.
[Ile10uHO3EMENBHBIE METAIIBI MArHUN
Y KaJIbLUW, CTPOCHUE aTOMOB.
[Tonoxenue B [leproanueckoi
CHUCTEME XMMHYECKHX DIIEMEHTOB

. . Menpeneena.

Haxoxnenue B npupone. duznueckue
Y XMMUYECKHE CBOMCTBA. BaxkHelme
COEJIMHEHUS Kaablus (OKCHI,
TUAPOKCHU, coiin). JKEcTKoCcTh BOABI U
crocoObl €€ yCcTpaHeHUs. AJTFOMUHUM.
[Tonmoxenue B [lepuoanyeckon
CHUCTEME XUMHYECKUX 3JIEMEHTOB

J1. 1. MenneneeBa, CTpoeHUE aTtoMa.
Haxoxnenue B npupoae. Guznueckue
U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOWCTBA OKCUJIa U THIPOKCUA.
Keneszo. [lonoxenue B
[Iepronnueckon cuCTEME XUMUYECKHUX

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB-METAJIOB B
TpYyINax U UX COCAUHEHUN ¢
Y4ETOM CTPOEHUS UX ATOMOB.

o Xapaktepu3oBaThb
bu3nYecKre U XUMHUIECKUE
CBOMCTBA IMPOCTHIX BEILIECTB
METAJIJIOB U UX COCIMHEHUH
(OKCUIOB, THAPOKCHUIOB, COJIEH),
CHOCOOBI UX MOJTYUYCHUS,
MIPUMEHEHHE U 3HaUYCHUE B
NPUPOJIEC U KU3HH YeJIOBEKa.

o Pacno3HaBaTh C HOMOIBIO
KAUeCTBEHHBIX PEAKIINI HOHBI
METaJUUIOB (MarHusi, aJtOMUHUS,
LIMHKa, J)KeJie3a, MeIN).

o [ImanupoBaTh n
OCYUIECTBIIATh HA IPAKTUKE
XUMUYECKHUE IKCIIEPUMEHTBHI,
POBOAUTH HAOIIOICHUS, [IeTaTh
BBIBOJIBI 110 PE3YyJbTaTam
JKCIIEPUMEHTA.

o CrnenoBath npaBuiIamMm
6e3omacHol paboTHI B
1abopaTopuu Ipu
UCIIOJIb30BAaHUU XUMUYECKOU
MOCY/IbI 1 000PYTOBAHUSI.




aneMmeHToB Jl. 1. MeHpeneena,
cTpoeHue aroma. Haxoxaenue B

npupoje. Pu3ndyeckue 1 XuMHUIECKUE

cBorcTBa. OKCHIIBI, TUAPOKCUIBI U
cosm xenesa(ll) u xeneza(Ill).

JdemoHcTpanumn

B3aumonenicTBrue HaTpus ¢ BOJOM.
OkpammBaHue MmiaMeHu HOHAMHU
HaTpus U Kayus. OKpalivBaHue
MJJAMEHU MOHAMU KaJlbIUsl.
B3aumopelicTBre OKCH/Ia KalblUs C
BOJIOW. Buaeomarepualibl: ropeHue
JKeJe3a B KUCIIOPOJE U XJIOpeE.

JlaGopaTopHble M MPpaKTH4YECKHUE
padoThI

JlabopamopHvie onvimei:
O3HakoMJleHHE ¢ o0pa3iamMu
AJTIOMHUHUS U €r0 CIUIABOB.
AmdoTepHbIe CBOMCTBA THAPOKCHIA

amomuHus. KauecTBeHHbBIC PCaKIIMH Ha

HMOHBI JKeJIe3a.

IIpaxmuueckue pabomul:

Ne 6. JKEcTKOCTh BOABI U METOMBI €€
YCTpPaHCHHUS.

No 7. PenieHue sKCriepruMeHTaIbHBIX

o IIpon3BOAUTH BEIYUCIICHUSA
10 XUMHUYECKUM YPABHEHUSM.
o BeicTpauBaTh pa3BEpHYTHIE

MACHbMEHHBIE U YCTHBIE OTBETHI C
Oropoit Ha uH(pOpPMaIHIO U3
yueOHUKA U CIIPAaBOYHbBIX
MaTepuagoB, TPaMOTHO
UCII0JIb30BATh U3YYEHHBII
MOHATUWHBIN amnmapar Kypca
XUMUH.

o Hcnonb3oBarse mpu
BBITIOJITHCHUY YYCOHBIX 3aIaHUIN U
B [IPOLIECCE UCCIIEA0BATEIbCKON
JESATEIBHOCTA HAyYHO-
MIOIYJISIPHYIO JINTEPATYPY
XUMHYECKOI0 COJIEpKaHus,
CIIPABOYHbIC MaTEpHUAJIbI,
pecypcol UHTEpHETA




3ajJ1a4 1o TeMe «MeTajlibly.
Buviuucnenusn

— I10 YPABHEHUAM XUMUYECKUX
peaKIu, €CIu OJUH U3 PEAreHTOB JIaH
B M30BITKE WJIM COJICPKUT MIPUMECH;
— MAacCOBOM JI0JIM BBIXOJ1a ITPOJAYKTa
peakiuu

Pasznen 4. Xumus u okpyxawomas cpeaa (3 9)

Tema 9. BemecrBa n
MaTepu-
AJIbI B JKU3HHU YeJI0BeKA

(3 1)

HoBbie MaTepuasnbl 1 TEXHOJIOTHH.
BemiecTBa u matepuaiisl B
MTOBCETHEBHOM JKM3HU YeI0BEKa.
XUMHS U 3I0POBbBE.

be3omnacHoe ucnosiib30BaHUE BEUIECTB U
XUMHYECKUX PEaKIHi B OBITY.
[TpupoaHbIe HCTOYHUKU
yII€BOAOPOIOB (YroJib, IPUPOIHBIHN
ra3, He)Th), IPOTYKTHI UX
nepepaboTKH, UX POJIb B OBITY U
IPOMBIILIEHHOCTH.

OCHOBBI SKOJIOTUYECKON TPAMOTHOCTH.
XUMHYECKOE 3arps3HCHUE
OKpYy’Karouen cpesl (MpeaeabHo
JOMyCTHMAasi KOHIIEHTPAIUs BEIIECTB
— IIK).

Ponp xumun B pemennu
HKOJIOTUYECKUX MPOoOIeM

o XapakTepusoBaThb PoJib
XHUMUU B pa3IMYHBIX chepax
JESITETbHOCTHU JIIOAEH, OCHOBHBIE
BEIIIECTBA U MaTEpPHUAJIbI,
MIPUMEHSEMBIE B KU3HU
COBPEMEHHOTI'O YEJIOBEKA.

o OOBSIICHATH yCIOBUS
0€30MacHOro UCIOIb30BaAHUS
BEILIECTB U XUMUYECKHX PEAKIUI
B OBITY.

o AHaIM3UPOBATh U
KPUTUYECKHU OLICHUBATH
UHGOPMAIIUIO O BIUSHUH
MIPOMBIIIIEHHOCTH, CEJIBCKOTO
X034MCTBA, TPAHCIIOPTA U JIp. HA
COCTOSIHUE OKPYXKAIOIIEH CPEIbI.
o YMeETh 0OKa3bIBaTh MEPBYIO
MTOMOIIb NMPU XUMUYECKUX
0’KOTax " OTPABIICHUSX.




o [IpyHuMaTh yyacTtue B
oOcyxJIeHnu poOIemM
XUMHUYECKOU U DKOJIOTUYECKON
HAIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO IO
npoOJieMe U npejjaraTh
BO3MOXHBIE IMyTH €€ pPelICHUs.
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