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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHM Ha YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
pabouell mporpamMmbl BOCIIUTAHUS U ¢ Y4ETOM KOHLENIUHU IPENoAaBaHusl yueOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLeNsaX, oOwed crparernu oOydeHus,
BOCIIUTaHUsSI M Pa3BUTUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro NpeaMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH y4eOHOIro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TakKe TPeOOBaHUH K pe3ylbTaTaM 00ydeHHs] XUMHUH
Ha YypOBHE Leled H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPaOT (GOPMHUpPYEMble XUMUEH
IPECTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOrMYECKO 0€3011acCHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN oOydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT €O CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI II€JIOCTHOTO
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroInuXCs;

CHocOoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO O0IEro 0Opa3oBaHUs OPUEHTHPOBAH Ha OCBOEHHE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XUMHH c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOIO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQAbIBAETCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPe/CTaBIEHUI 00 EKTPOIUTHYECKOHN TMCCOLUALINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEILHO OT OIHOTO YPOBHA K JIPyromy,
BBINOJIHAA (YHKIMU OOBSACHEHHS M IPOTHO3MPOBAHUS CBOWCTB, CTPOCHMSI U BO3MOKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILEHNUS K HAYYHOMY 3HAaHUIO U METOAAM I03HAaHMA B Hayke. M3ydeHue xumMun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHH XUMUU TPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON JESTENIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yueOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OO0OOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U y4yeOHO-HMCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOCHUH MpaBUil G€3011aCHOTr0
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHME MHTEJIEKTYAJIbHO PAa3BUTOM JIMUYHOCTH, TOTOBOM K caM00Opa3oBaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyyHbIM  METOJAaM  IIO3HAHUA,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUH;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHUE JIJIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX NpPU pElIeHUH MpodieM B
ITOBCETHEBHOM KU3HU U TPYJOBOH JESITEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOMIEH MPUPOIHOMN
Cpe.bl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIeTro 00yUeHHs.

OO1ee YnCIIo 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOT'O OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezieln), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipenmer xumuu. MeToapl MO3HaHMS B XUMHUU: HAONIOACHHE, SKCIIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHYECKOW UWHQOpMaluu, ee IMOJy4eHHe, aHajdu3 |
IIPE/ICTABJICHHUE €T0 PE3yJIbTaTOB.

[ToHsATHE O XMUMHYECKOM 3JIEMEHTE U (OpMax ero CymieCTBOBAHH: CBOOOJHBIX aToMax,
IIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[TpeBpamenus BemecTB. OTIMYME XUMHUUECKUX PEaKUUil OT (U3NUeCKuX sBiIeHU. Poib
XHUMUH B KU3HH YeJIOBeKa. XeMopuiaus u xeMmopoOus.

Kpatkue cBeaeHuss M3 MCTOPUMM BO3HMKHOBEHHMS U pa3BUTUS XUMHUU. Poib
OTCUYECTBCHHBIX YYCHBIX B CTAHOBJICHWH XUMHUYECKOW Hayku — pabotsl M. B. JlomoHOcOBa, A.
M. byrneposa, 1. 1. Menneneesa.

XuMHUecKasi CHMBOJIMKA. 3HAKM XMMHYECKUX OJJIEMEHTOB U IPOUCXOXKIEHUE HUX
Ha3BaHW. Xumuueckue Gopmynbl. MHAEKCH W K03 duuueHTsl. OTHOCHTENBHBIE aTOMHAs U
MoJIeKyJisipHass Macchl. [IpoBeneHue pacueToB MaccOBOM J0OJIM XHMHUYECKOTO 3JEMEHTa B
BEIIIECTBE Ha OCHOBE €ro ()OPMYJIbI.

[lepuonnueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa, ee crpykrypa:
MaJble U OOJbIIME NEPUOAbI, IPYIIBI U MOArpymbl. [leproguueckas cuctema Kak ClpaBO4HOE
nocoOue ISl MOTYYeHUs CBEICHUI O XMMUYECKUX JIEMEHTAaX.

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuud U mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBONCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
MPOKaIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHMCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUYECKUX peakiuil (pasjoxkeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIIOTHI C XJIOpHUAOM Oapusi, pasznoxkenue ruapokcuaa meau (1) npu
HarpeBaHHHU, B3aUMOJICHCTBHE XxKele3a ¢ pactBopoM coiu meau (11).

ATOMBI XUMHYECKHUX 3JIeMEHTOB

ATOMBI Kak (hopMa CyIIECTBOBAaHMS XMUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEICHUS O
CTPOGHUU aTOMOB. JlOKa3aTelbCTBA CIIOKHOCTU CTpoeHHs aromoB. OnbiTel Pesepdopra.
[TnanerapHast MOAEIb CTPOEHUS aToOMa.

CoctaB aTOMHBIX fJep: MNPOTOHBL, HEHUTpoHBL. OTHOCHUTEIbHAsT aTOMHas Macca.
B3anMocBsA3b NOHATUIN «IIPOTOH», KHEUTPOH», «OTHOCUTEIIbHAS aTOMHAs Maccay.

W3MeHeHne ducia MPOTOHOB B sApe aTroMa — OOpa30BaHUE HOBBIX XUMHUYECKHX
DIIEMEHTOB.

M3MeHeHne yMcaa HEUTPOHOB B sApe aroma — oOpa3oBaHHe H30TONOB. COBpEMEHHOE
OIpECIICHUE TIOHATUS «XUMUYECKUH AIIeMEHT». M30TONbI Kak pa3HOBUAHOCTH aTOMOB OJIHOTO
XUMHYECKOT0 JIEMEHTA.

OnexTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEN aTOMOB XMMHYECKHX 3JIEMEHTOB MaJIbIX
nepuooB. [ToHsTre 0 3aBepIIEHHOM AJIEKTPOHHOM YpPOBHE.

[Tepuoanueckas cucremMa xumudeckux saemeHToB J[. WM. MengeneeBa u crpoeHue
aTOMOB — (U3MYECKUH CMBICT MOPSAIKOBOTO HOMEpa 3JEMEHTa, HOMepa TIpyMIibl, HOMepa
nepuoza.

W3MeHeHne Yucia 3JIEKTPOHOB HAa BHEIITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHYECKOIO
3JIEMEHTa, O00pa3oBaHME TMOJOXKHUTEIbHBIX M OTpPHUIATEIbHBIX HOHOB. MoOHBI, 00pa3oBaHHBIE
aTOMaM{ METaJJIOB M HEeMeTaJUIOB. [IpyunHbl U3MEHEHUSI METAJUTMUECKUX U HEMETAJUIMYECKUX



CBOHMCTB B mnepuoaax u rpynmnax. OOpazoBanue OWHapHBIX coenuHeHHH. [loHATHE 00 MOHHOMN
cBs3u. CxeMbl 00pa3oBaHUS MOHHOW CBs3H. B3ammojeiicTBHe aTOMOB 3JIEMEHTOB-HEMETAIOB
MeX1y co00i — 00pa3oBaHue ABYXaTOMHBIX MOJIEKYJI TPOCTHIX BEIIECTB.

KoBasieHTHas HEMONISIpHAst XUMUYECKast CBSA3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (POPMYIIBI.

B3aumopeiictBie aTOMOB HEMETaLIOB MeXAy co00i — oOpa3oBaHue OWHApPHBIX
COEIMHEHUI HEMETAJUIOB. DJIEKTPOOTpuLaTeIbHOCTh. KoBanenTHas nosnspHas cBs3b. [lonstue o
BaJCHTHOCTH KaK CBOWCTBE AaTOMOB OOpa30BbIBaTh KOBAJIEGHTHbIE XHMHYECKHE CBS3U.
Cocrasnenue (hopMysn OMHAPHBIX COSAMHEHUN MO BaJIEHTHOCTU. Haxo)keHue BaJICHTHOCTH I10
dbopmysie OMHAPHOTO COSAMHEHUS.

B3anmMopeiicTBie aTOMOB METaIOB MEXAYy €000l — oOpa3oBaHHE METaTMYECKUX
KpucTtayyioB. [ToHsTHE 0 MeTaUIMYECKOIl CBSI3U.

IIpocTbie BemecTBa

[Tonoxenue w™eramwioB u HemeTawsioB B [lepuoandeckoil cucTeMe XHUMHUYECKUX
snementoB JI. WM. MenneneeBa. BaxHeiimue mNpocThie BemIeCTBA — METALIBI  (KENe30,
QTFOMUHUH, KaJIBIIUH, MATHUH, HATpHi, Kaiui). O0mme (pru3ndeckue CBOMCTBA METaIIOB.

BaxHeiime mnpocThie BeIIECTBAa-HEMETA/UIbl, 0Opa30BaHHBIE aTOMaMH KHCIOPOJa,
BOJIOpPOJa, a30Ta, cepbl, (ocdopa, yriepoma. MoseKymnbl MPOCTHIX BEHICCTB-HEMETAIOB —
BOJIOPO/a, KUCJIOPO/1a, a30Ta, rajJoreHoB. OTHOCUTENIbHAs MOJIEKYJIsipHask Macca.

CrocoOHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB K OOpa30BaHUIO HECKOJIBKHUX IMPOCTHIX
BEIIECTB — aUIOTponus. AJUIOTpornHble Momudukanuu Kuciaopoaa, ¢ocdopa, oiosa.
Meraminyeckue M HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BemiecTB. OTHOCHTEIBHOCTH 3TOTO
MIOHSTHS.

Uucno Aoragpo. KonumuectBo BemiectBa. Monb. MonsipHas macca. MosnsipHblii 00beM
ra3o00pa3HbIX BemlecTB. KpaTHble eMHUIIBI U3MEPEHUS KOJUYECTBA BEIICCTBA — MIJJIUMOJb H
KHJIOMOJIb, MIJUTUMOJISIPHAsE W KWJIOMOJISIPHAsE MAacChl BEHIECTBA, MWUIUMOJISIPDHBIA U
KHJIOMOJISIPHBIH 00BEMBI Ta3000pa3HbIX BEILIECTB.

Pacuersl ¢ ucCnoONb30BaHUEM MOHATUM «KOJWYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «YUCIO ABOTAIPO».

Xumuueckuii 3kcnepumenm: HabIoJeHNE 00pa3lioB BELIECTB KOJUYECTBOM 1 MOJIb

CoeauHeHus1 XUMHUYECKHX 3JIEMEHTOB

Crenenp okucneHus. CpaBHEHUE CTEINEHH OKHCIEHMsS M BalleHTHOcTU. OmnpeneneHue
CTENIEHH OKUCJIEHMsI 3JIEMEHTOB B OMHAapHBIX coequHeHusX. CocTtaBieHue (opMys OMHApHBIX
COeIMHEHMH, OOIIMH CIIOCcO0 UX Ha3BaHHM.

buHapHble cOeMHEHMS] METANIOB U HEMETAJIJIOB: OKCHU[IbI, XJIOPUAbI, CYIbPUABI U IIp.
Cocranenue ux ¢popmy.

buHapHble COEIMHEHMS] HEMETAJJIOB: OKCH[BI, JIETY4YHE BOJOPOAHBIE COEAMHEHMsS, UX
coctaB M Has3BaHus. lIpencraBurenu OKCHAOB: BOJA, YIVIEKHMCIBIA ra3, HerameHass H3BECTb.
[IpencraBuTeNy JETYYUX BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHus1, UX cOcTaB U Ha3BaHMs. PacTBopuMocTh ocHOBaHui B Boje. [Ipencrasurenn
Hiesouei: TUAPOKCUABI HaTpus, Kanus U Kaiblus. [loHaTtue o0 MHAMKATOpaX M KaueCTBEHHBIX
peaxkusx.

Kucnotel, ux cocraB m Ha3Banusa. Knaccudukamus kucior. IlpencraButenu KucioT:
cepHas, coisHasi, a3oTHas. [loHaTue o mkane kucinotHoctu (mkana pH). M3meHneHue okpacku
WHAUKATOPOB.

Conu xak IpOM3BOJHBIE KUCIOT U OCHOBAHMM, X COCTaB M Ha3BaHMs. PacTBopumocTh
couteii B Bojie. [IpeacraBurenu comneit: ximopua HaTpusi, KapOoHat u hocdart KaibIus.

AMopdHbIe 1 KPUCTAJUINYECKHE BEILIECTBA.

MexMonexkyasipHble B3auMOJEHCTBUS. THUIBI KPUCTANINYECKUX PELIETOK. 3aBUCUMOCTh



CBOMCTB BEIECTB OT TUIIOB KPUCTAJUINYECKUX PEIIETOK.

Yuctele BemecTBa M cMmecd. IIpuMmepbl >KUIKUX, TBEPIABIX U Ta3000pa3HBIX CMECEH.
CBoiicTBa YHUCTEIX BEHIECTB U cMecer. X cocTas.

MaccoBass u oObeMHass JOJM KOMIIOHEHTa cMecu. PacueTsl, CBs3aHHBIE C
VICIIOJIb30BAHUEM TIOHATHUS «I0JISD».

Xumuueckuii IKcnepumenm:

U3ydeHHe Croco0OB pa3/ieleHUus CMeced: ¢ IIOMOILIBI0 MarHuTa, (QUIbTPOBaHUE,
BbIIApUBAHUE, AMCTWILILALMS, Xpomarorpadus, IMpPOBEACHUE OUYUCTKU IOBAPEHHOH COJH,
HAOJIIOZCHUE U OINMCAaHUE PE3YJIbTAaTOB IPOBEICHUS OIBITA, WIIIOCTPUPYIOLIETO 3aKOH
COXPaHEHMsI MaccChl, CO3aHNE MOJEIEH MOJIEKYJ (IIapOCTEPKHEBBIX ).

N3menenus, nporcxoasiue ¢ BelecTBaMu

[TonsiTue siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IPOUCXOSAIINMHU C BEIIECTBOM.

SBieHMs, CBSI3aHHBIE C M3MEHEHUEM KPUCTAJUIMYECKOIO CTPOEHUS BEILIECTBA IIPU
MIOCTOSTHHOM €T0 COCTaBe, pu3nveckue spieHust. Ou3ndeckue sBICHUS B XUMHUH: AUCTUILIISAINS,
KpHUCTaJNIN3alMsl, BEINTIAPUBAHNE M BO3IOHKA BEILECTB, (PUIBTPOBAHUE U LICHTPU(PYTHPOBAHHE.

SIBneHus, CBsA3aHHBIE C M3MEHEHUEM COCTaBa BEILECTBA, XUMHUYECKHE pPEaKIUH.
ITpusHaky M yCIOBHsA NPOTEKaHUS XMMHMUYECKMX peakuuil. BpineneHue TEIoThl M CBeTa —
peakuuu ropenus. [lonstue 00 7K30- U SGHAOTEPMUUECKUX PEAKIIMSIX.

3aKOH COXPAaHEHHs MAacChl BEIECTB. XMMHUYECKUE YPABHEHMs. 3HAUEHUE WHICKCOB U
ko3 dunuentoB. CocTaBieHUe YpaBHEHHIH XUMUYECKUX PEAKITHH.

Pacdersl o XMMHUYECKMM YypaBHEHMsM. PellleHne 3azad Ha HaXOXACHHUE KOJIUYECTBA,
Macchl WM o0beMa NPOAYKTa pPEaKUUU MO KOJIUYECTBY, Macce MW OO0BEMY HCXOIHOTO
BenliecTBa. PacueTsl ¢ MCIOIB30BaHUEM MOHATHS «IOJIS», KOIZa MCXOJHOE BEUIECTBO JaHO B
BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JIOJE€d PACTBOPEHHOIO BEUIECTBA WJIM COACPKHUT
OIIPEACICHHYIO JI0JII0 IPUMECEH.

Peaknmn  pasnoxenusa. IlpencraBneHne O  CKOPOCTM  XMMHYECKMX — PEAKIUN.
Karanuzatopel. ®epmenTsl. Peaknum coenuHeHnsa. KaranuTuueckne M HEKATAIUTUYECKUE
peakuuu, oOpaTumble W HeoOpaTHMble peakiuu. Peakiuu 3amemieHus. Paa akTHUBHOCTH
METAJIJIOB, €r0 HCIOJb30BaHUE IJI1 IMPOTHO3MPOBAHUS BO3MOYKHOCTH IPOTEKAHMS peaKUui
MEXJy MeTajulaMd U KHUCJIOTaMH, peaklUi BBITECHEHHUS OJHUX METAJJIOB U3 PacTBOPOB HX
cojeil Apyrumu Metauiamu. Peakuuu ooMeHna. Peakiuu HeifTpannzanuu. Y cinoBUs IpOTEKaHUS
peakuuit oOMeHa B pacTBOpax J10 KOHIIA.

Tunel XUMUYECKMX peakUuMid Ha IPUMEPE CBOWCTB BOAbL. Peakius pasnoxeHus —
AIIEKTPOJIN3 BOABI. Peakuyu coequHEeHHs — B3aUMOJICHCTBUE BOJBI C OKCHUAAMHU METAJJIOB U
HEMETAJUIOB. Y CIIOBUE B3aUMOJEHCTBUS OKCHJIOB METAJUIOB U HEMETAUIOB ¢ BoJoW. llonarne
«ruApOoKcUIb». Peakium 3amenienns — B3auMoeicTBHE BOJIbI ¢ MeTaimaMu. Peakiiuun oOmeHa —
TU/IPOJIN3 BEILECTB.

PacTrBopbl. Peaknuu HOHHOr0o o00MeHAa M OKHCJIHMTEJbHO-BOCCTAHOBHTEJbHBIE
peakuuu

PactBopenne kak  (Qusuko-xumuyeckuid mpouecc. IloHsTMe o0 ruaparax H
Kpuctayoryapatax. PactBopumocTts. KpuBble pacTBOpUMOCTH Kak MOJETb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPABIX BELIECTB OT TemIepaTypbl. HacbllieHHblE, HEHACBIICHHbIE U
MePECHIIIEHHbIE PACTBOPHL. 3HAUEHUE PACTBOPOB JJISi IPUPOJIBI U CEIBCKOTO XO35AHCTBA.

[TonsTHe 00 HIEKTPOJIUTHUYECKON IUCCOLMALUHM. JIEKTPOJIUTHI U HE-3JIEKTPOJIMTHI.
MexaHn3M JucCCOLMAIMM  AJIEKTPOJIMTOB €  Pa3IUYHBIM  XapakTepoMm cBs3u. (CreneHb
AIIEKTPOIIUTUYECKOH muccoranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

OcHOBHBIE TOJIOKEHUS TEOPUHU IJIEKTPOIUTUYECKON nucconnanuu. VloHHble ypaBHEHUS



peakumii. Peakiiun obmMeHa, uaymme 10 KOHIIA.

Knaccudukaius nOHOB U X CBOICTBA.

Kucnotel, ux knaccudukamus. Jluccoruanus KACIOT U UX CBOWCTBA B CBETE TEOPHH
AJNEKTPOJUTUYECKON  JUccolManuud. MOJNEeKylnsipHble ¥ HOHHBIE YpaBHEHUS PEaKIUH.
B3aumoneiicTBue KHUCIOT € MeTaulaMU. DJIEKTPOXUMUYECKUU psAJl HANpsHKEHUM MeETasuloB.
BzaumoneiicTBue KHCIOT ¢ OKCHAAMH METAIUIOB. B3aumMoJeiCcTBHE KUCIOT ¢ OCHOBAHHUSIMH —
peaknus HeWTpanu3anuu. BzaummomelcTBHe KHCIOT € CoOsMHU. VIcmonap30BaHWE TaOHIIBI
PacCTBOPUMOCTH JIJIsl XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux kiaccudukamus. [luccommaruss OCHOBaHMM W WX CBOMCTBA B CBETE
TEOPUU  DJIEKTPOJUTHYECKOM Juccouuanuu. B3anmoneincTBue OCHOBaHUWA C  COJISIMM.
Hcnonp3oBanne TaOMUIBI PACTBOPUMOCTH IS XAPAKTEPUCTUKH XHMHYECKHX CBOMCTB
OoCHOBaHui. B3aumoeiicTBue 1Ieno4eii ¢ OKCHIaMH HEMETAJIIOB.

Comu, uX ITUCCOIMAIUs U CBOMCTBA B CBETE TECOPUHU AJICKTPOJIUTUUYECKON TUCCOIHAIIIH.
B3aumoneiicTBue coneit ¢ MeramiaMu, OCOOCHHOCTH ITHX peakuuid. B3aumoseiicTBue coneit ¢
coysiMu. Vcnonb3oBaHue TaOIHIIBI PACTBOPUMOCTH I XapaKTEPUCTUKH XMMHUYECKUX CBONCTB
COJICH.

O06o0meHne cBeleHui 00 OKCHAaX, X KiIacCU(pUKAIIUU U CBOMCTBAX.

['enetndeckue psiapl MeTaia W HeMerauia. ['eHeTudeckas CBsI3b MEXKIY Kiaccamu
HEOPTraHWYECKHUX BEIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

Onpenenenue CTENeHEW OKHUCIEHHUS NJs AJIIEMEHTOB, OOpa3yIOIIMX BEILIECTBA Pa3HbBIX
KJlaccoB. Peaknuum HWOHHOTO OOMEHAa H  OKHCIUTEIIEHO-BOCCTAHOBHUTEIBHBIC —PEAKIIHH.
OKxucInTEeNIh 1 BOCCTAHOBUTEb, OKMCICHUE U BOCCTAaHOBJICHHE.

CocraBiieHUE€ ypaBHEHUN  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA  METOJIOM
3JICKTPOHHOTO OajaHca.

CBoiiCcTBa MPOCTBHIX BEHIECTB — METANIOB M HEMETAJUIOB, KHUCIOT U COJIeH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHH.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaJUIOB, B3aMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpaMHu KUCIOT M IIEJIOYEed, MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIUN (TOpEeHUe, PeakiMu Pa3joKEHUs, COCTUHEHUS),
WCCJICIOBAHUE OCOOEHHOCTEH pPACTBOPEHHUS BEIMIECTB C PA3jIUYHOM  PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHONM MaccoBOM JoJied pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMHu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIL30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KUCIOT U IIENOYEH, U3ydeHUE
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTaslaMH,
peakuii HeWTpaiau3aluud, MOJyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxuenme
KJIACCHI HEOPTAaHUYECKUX COSTUHEHUI.

Mesicnpeomemnvie cea3u

Peanuzanus MeXnpeIMeTHBIX CBA3€H NMPHU U3YYEHHH XMMHH B 8 KJIACCE OCYIECTBISETCSA
yepe3 MHCMOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak U TOHATHIH,
ABJISFOLUXCS. CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOme ecTecTBEHHO--Hay4YHbIE TMOHATHS: HAy4HbIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.



Odwusuka: Martepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3aps, BEIIECTBO, TEJIO0, O0BEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3061, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IOJEC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIE PECYPCHI.

9 KJIACC

IloBTOpeHue m yriy0/jeHue 3HAHUI OCHOBHBIX pa3/leioB Kypca 8 kiacca. Obwmas
XapaKTePUCTHKA XUMHYECKHX 3JIEMEHTOB U XMMHYECKHUX peaKIuii

Ilepuonnueckuii 3akoH. Ilepmogmyeckass cucrema xumudeckux osiementoB [ .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJIOB, KalHs, KaIbLUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOXKEHUEM 3JIeMEHTOB B [leprnoanueckoil CUCTEME U CTPOSHHUEM MX aTOMOB. XapaKTEePUCTUKA
XUMHYECKOTO 3JIEMEHTa MO KHCIOTHO-OCHOBHBIM CBOMCTBaM 00Opa3yeMblX UM COCTUHEHHIA.
[TonsiTue o mnepexoAHbIX »dJeMeHTaX. AM@OTEpHOCTb. ['eHeTHueckuil psJ MEepPexXOJHOTO
asieMeHTa. AMQOTEPHBIE OKCHUJIBI H THAPOKCHUIBI.

Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHMYECKUX COCIMHEHHM, Te€HETHYeCKas
CBSI3b HEOpraHuyeckux BemecTB. CBOMCTBa OKCHUJIIOB, KHCIIOT, OCHOBAaHMM M COJI€H B CBETE
TEOPHH  DJCKTPOJUTHYECKOW JUCCOIMAIIMM M IPOIECCOB  OKHCIICHHS-BOCCTAHOBJICHHMS.
['eneTndeckue psiipl METaIa 1 HEMETaJIa.

Knaccudukanus XMMHUYECKHX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeEIJIOBOMY 3(QexTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XHMHUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYCCKHE YPaBHEHUSI.

[TonsiTe o ckopocTH xumudeckoil peakuuu. IloHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TETepOreHHbIX peakuusx. llonstue o
karanusze. I[loHsATHE O XuUMHUYeCKOM paBHOBecHMH. DaKTOphl, BIMSIOUME HAa CKOPOCTh
XUMHYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIHHBIE PEAKIUU, JJIEKTPOHHBIN OajaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakunu. COCTaBlIE€HHWE YPAaBHEHHMI OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOIb30BaHUEM METO/Ia IIEKTPOHHOT0 OanaHca.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE C MOJCISAMH KPHUCTALIMYECKUX PEIMIETOK HEOPTraHWYECKHX BEIIECTB —
METAIJIOB M HeMeTaioB (rpaguTa M anmasza), CIOXKHBIX BEIIECTB (XJOpuAa HATpHs),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XHMHMUYECKOW PEAaKIHUHU OT BO3JEUCTBHS Pa3IMYHBIX
(GakTOpOB, MCCIEIOBAHKUE JJICKTPOIPOBOJTHOCTH PACTBOPOB BEIIECTB, MpOIECca AUCCOIHAITUN
KHCJIOT, IeJoueld W cojied (BO3MOXXHO WCIIOIb30BaHHE BHJIEO MaTEPHANIOB), TMPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHHs PeaKIiii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BblIelieHHe Ta3a, o0pa3oBaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHCITUTETFHO-BOCCTAHOBUTENLHBIX PEAKIUN (TOpEeHHe, PEakilu Pa3IoKEHUs, COCTUHEHUS),
pacro3HaBaHNEe HEOPTaHWYECKUX BEIIECTB C TOMOIIBI0O KAa4ECTBEHHBIX PEaKIMii Ha HOHBI,
pELIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenaeneeBa u crpoeHust
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXACHHE B Mpupoje. Ouznyueckue U XUMUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MeHpueneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHHUE aTOMa, HaxOXJAeHUE B mpupojae. Pu3ndecKkue 1 XMuMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
U3y4eHUE PEe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KUcIoposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliusg (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEpPUAJIOB), UCCIEI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

HemeTtaJuibl U UX COeIUHEHUS

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHn okucieHusi. CTpoeHne W (DU3WYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEeMEeTaUlaMu,
menoyamu). XsopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npruMeHeHue. JleficTBre XJIopa U XJIOPOBOIOPO/Ia HA OpraHu3M yelloBeka. BaxkHeie Xinopust
U MX HaXOXK/ICHUE B IIPHPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (uU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMN KUCIOPOJA U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl Kak



MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCcTaBUTENS Kilacca KUCIOT M crneuupudeckue). XUMHUYECKHE PEaKIHH,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHusl cepHOi KucioTel. IIpumenenue
cepHoit KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B TMpupoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYKalollel cpeibl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC JOXKAM, 3arps3HEHHE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIECHUA. A30T, pPaclpoCTpaHeHHE B TNpupoae, (usnyeckue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmenenue. KadecTBeHHass peaklys Ha HOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJyuyeHHE,
dusznueckue W XUMHYECKHE CBOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckne). Vcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAroIIeH Cpelbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amioTporHble MoAUPUKALNUN
docdopa, dusznueckue u xumudeckue cpoiictBa. Okcup docdopa (V) u pochopnas kuciora,
¢usznueckue M XHMMHUYECKUE CBOWCTBa, noiyuyeHue. Vcmonb3zoBanue @ochaTroB B KadecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mass xapaktepuctuka sieMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEepHBIE CTETMIEHU OKUCIICHUA. YTJIEepOo/, alUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxkcupapl yriaeposaa, ux (pU3NYecKue U XMMUYECKHE CBONCTBA, JIEUCTBUE HA >KUBbIE OPIaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIbHOTO TMOTEIUICHUs KJIMMaTra, MapHUKOBBINM 3QQeKT. YTonbHas KUCIOTa U e
CONM, UX (PU3MYECKHEe M XMMUYECKHE CBOICTBa, MOJydeHHEe M npuMeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUSAX YIiepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, S3TaHOJ, IJHUIEPUH, YyKCycHas kuciota). IIpuponnsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPThb), MPOAYKTHl HX NepepabOTKu
(OeH3uH), UX poJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTNYECKH BaXKHBIX BEILIECTBAX:
KHUpax, OesKax, yrieBoJaXx — M HMX pOJM B KM3HM 4eloBeKa. MarepHaabHOE €IUHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckrue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mpupone. OOmme mnpencraBieHus o0 okcunae kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHKE B OBbITY, B IPOMBIIIIEHHOCTH. Baxkneimme
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsr
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHWMYECKHX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaKIUil Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromye (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEpPHAliOB), O3HAKOMIIEHHE C OO0paszliaMd XJIOPUAOB (TaJIOTEHHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3namu ceppl M €€ COEOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCHCTBUEM



KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YYCHHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TPOBEJICHHE KaYeCTBEHHOW peakiMM Ha Cyiab(paT-uOH M HaOIIOJCHHWE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJIB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE U U3YUYEHHE CBOMCTB aMMHaka, IpOBEICHHE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHHMA M (ocdar-uoH M H3ydeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3yYEHUE MOJIENeH KPHUCTAJUIMYECKUX PEHIETOK anMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a, NOJy4eHrue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEJCHWE KAYeCTBEHHBIX pEaKIfii Ha KapOoHAT U
CHWJIMKAT-UOHbl U H3Y4YCHHE TMPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJICHHE C MPOIyKIHEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PEUICHHE SKCIEPUMEHTANbHBIX 3a/ad Mo TeMe «Baxuelimme
HEMETAJUIB M UX COCTUHECHUSY.

XuMHSA U OKpYsKAKOLIas cpeaa

BemiectBa 1 MaTepuanbl B MOBCEJHEBHOM JKU3HH 4YeloBeka. be3omacHoe HCIoNib30BaHUe
BCIICCTB U XHUMHUYCCKUX peaKuHﬁ B 6I)ITy. HepBaﬂ nmoMomp HOpu XHUMHUUYCCKHUX OXOrax H
OTPABJICHUSX.

XUMHYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMyCcTUMasi KOHIIEHTpalus
Benlects, gainee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAJIJIOB, ITOJIMMEPHBIC MAaTCPHAIIBI).

Mesxicnpeomemmuoie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 HCIOJb30BaHUWE KakK OOIMX €CTECTBEHHO-HAYYHBIX TMOHATHW, TaK U TOHSATHH,
ABJIAIOINUXCA CUCTEMHBIMU JIJIAA OTACJIBHBIX MPEAMETOB €CTCCTBECHHO--HAYUYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHalM3,  CHUHTE3,  KiIacCH(pHUKalus,  MEePUOJUYHOCTh,  HAONMIOJEHUE,  DKCIEPHUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHUE, MOIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®duszuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIWJ, HW30TOIIbI,
pPaZIMOaKTUBHOCTh, MOJIEKYNa, DSIEKTPUYECKH 3apsii, MPOBOAHUKH, TIOJYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€IMHHIIB I3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, dKocucTeMa, MUHEpAIbHBIE YIOOpEHHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, IOJE3HBIE
HUCKOIIaeMBbI€, TOININBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aKOTCA B XO1€ 06yquI/151 XHUMHHU B CJUHCTBC yqe6H0171 U BOCIHUTATEIbHOMI ACATCIIBHOCTU B
COOTBETCTBUHN C TPpaAUIIUMOHHBIMHA pOCCHﬁCKHMH CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIngHocTHBIE PE3YyIbTAaThl OTpaXarOT T'OTOBHOCTH 06y11a10m1/1x051 PYKOBOJACTBOBATHCHA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HacCJICAUO, ITOHHMMAaHHA 3HA4YCHUA XUMHUYECKOU HayKHM B JKH3HHU COBPEMCHHOI'O 06III€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH MIPU BHIMOJIHEHUH YUY€OHBIX, TO3HABATEIBHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CcBOE MOBCACHHUE W IIOCTYIIKHM CBOUX TOBapI/IHIGI\/'I C TMO3WIUMKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTaBISAIONINE OCHOBY ISt
NOHMMAHHA  CYHIHOCTM HAay4HOM  KapTUHBl MHpa, MpPEJICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeon, O posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPABJICHHbIE HA TMOJIyYeHHE HOBBIX 3HAHUW TO XUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX TIPOILIECCOB U SIBJICHHM, MO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITENIbHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOMN JUTEpPaTypOld, MOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NalbHEHIIIEM;

4) popMHUpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J10POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICACTBHH W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUsT alKorojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS



nmpaBuj 0€301aCHOCTH TPH OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(EeCCHOHAIBHOM Cpe/ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOUICHHE K COOCTBEHHOMY (H3MUECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIIGI;'I;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, MOJy4aeMble TPU W3YYCHHH XHMHUH, JJISl PEUICHUs
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOPbIe UCHOJIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
IpeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T10O3HaBaTENbHbIE,
KOMMYHHUKATHBHbBIE, PETYJIATHUBHBIE), KOTOpbIE OOECIeYrBalOT (OPMHPOBAHHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHON JEATEIbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJB30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPM OCBOCHUU 3HAHUM:
pacKphpIBaTh  CMBICT XMMHUYECKHX TOHATHH (BBIIENATH MX XapaKTepHble MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHATHUSMHU), UCIIONb30BaTh MOHATHUS U1 OOBACHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM s KJIacCHUPUKAIUU
XUMUYECKHUX BEUICCTB U XUMUYECKUX PEAKIUH, YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBA3H
MEXy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTHYECKUE PACCYXAECHUS (MHIYKTUBHBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBOJbI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHSTHh B Ipoliecce MO3HaHMs MOHATHS (IIPeAMETHbIE U MEeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HPeoOpa3oBBIBATH MHIMPOKO
IpUMEHsIeMble B XUMHH MOJIENbHBIE MPEICTaBICHUS — XUMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
xumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
MIO3HABATENIBHBIX 3a/1a4, C Y4YETOM O3THX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHX DPEaKLui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBS3U U
MIPOTUBOPEYMS B N3yYaEMBIX IPOLECCAX U SBICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIC BOMPOCHI B KAueCTBE MHCTPYMEHTA IMO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEACHHUIO YYECHHUECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yibTar, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
HCCJIEIOBAHMsI, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIO0B
1 GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypchl HWHTepHeTa), KpPUTHUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOro THIMA, MPUOOPETeHHE OMNbITa B OO0JIACTH HCIOJB30BaHUSA HMH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy TpenCcTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIacMble 3a/1a4d HECIOXKHBIMH CXEMaMH, IHarpaMMaMH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKOU
NEeSITeIbHOCTH WH(POPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO35HUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKPY’KaIOUIeH IPUPOJHON CPEJIbI.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

yMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (WiIu) OUCKYCCHU) IO CYLIECTBY
oOcyxmaeMoll TeMbl, (HOPMYIHPOBATH CBOM NPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMy4YEeHHBIE PE3YNIbTAThl TO3HABATEIHHON JAESITEFHOCTU B YCTHBIX
U THCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlMI0 pPEe3yIbTAaTOB BBIMOIHEHUS XHMHUYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHMKAMH B COBMECTHOI IMO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHM, ONpe/IeIeHue KPUTEPHEB IO OLEHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepcaJibHbIe yueOHbIe 1eiicTBHS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JAEATEIBHOCTH, BBIOMPAThH
HaubOonee dD(PQEeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AITOPUTM JIEHCTBUHN MpU
BBIITOJIHEHUH 33JaHUH C yYETOM TMONydeHWs] HOBBIX 3HAHWH 00 HM3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yibTaTa 3asBICHHON IIEJH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIIOBUU 3aJIaHUH.



MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMETHBIX pPE3YJIbTAaTOB IO OCBOCHHUIO 0053aTEIBHOTO COJEPIKAHMS,

YCTaHOBJIEHHOIO JaHHON (enepanpHOil paboueid mTpoOrpaMMoi, BBIIEISIOT: OCBOEHHBIE
oOydJaromuMuCcs Hay4yHble 3HAHHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s

HpGI[MeTHOfI obactu ((XI/IMI/ISI)), BUJbI JCATCIIBHOCTU II0 ITOJIYYCHHIO HOBOTO 3HAHMA, €TI0
HHTCpIIpCTAllNH, Hp606pa30BaHI/IIO U IPUMCHCHUIO B PA3JIMYHBIX y’-I€6HBIX 1 HOBLIX CUTyallUsIX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM YPOBHE JOJIKHBI

oTpaxkatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX IOHSTHM: aTOM, MOJIEKYJd, XMUMHMUYECKUN
AJIEMEHT, NPOCTOE BELIECTBO, CII0)KHOE BEILECTBO, CMECh (OJHOPOAHAS U HEOAHOPOJHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAash M MOJIEKYJISpHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIDHAsI Macca, MaccoBasl JIOJIsl XUMHYECKOTO 3JIEMEHTa B COCIMHEHHUH, MOJISPHBIN
00BEM, OKCHII, KUCTIOTA, OCHOBAHUE, COJIb, 3JEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS,
XUMHYECKasl peakius, KiIacCU(pUKalus peaklUuid: peakluu COEAUHEHMs, peaKluu
pa3oKEHUs, PeaKkiMy 3aMEeIleHUs, peakuu oOMeHa, 3K30- U SHIAOTEPMHUECKUE pEeaKluy,
TEIIOBOM 3P eKT peakiuu, SIpo aToMa, AJIEKTPOHHBIN CIIOM atoma, aToMHas OpOUTalb,
paauyc aroMa, XMMHUYECKas CBsS3b, MOJSpPHAs M HEMOJSIpHAs KOBAJEHTHAsl CBSI3b, MOHHAs
CBs3b, WOH, KAaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJds BellecTBa (MPOLIEHTHAs
KOHIIGHTpAIKs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUHM U MPUMEHATh ITH TOHATHUS
IIPY OIIMCAaHHUU BELIECTB U UX MPEBPAIECHU;

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBIeHHUS (POpPMYN BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUM;

ONpEAeNATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OHHAPHBIX COCAMHEHMSX, CTENEHb
OKHUCJICHHUS DJJEMEHTOB B OHHApHBIX COEIMHEHUSX, MPUHAIEKHOCTh BEIIECTB K
OTIpeNIeNIEHHOMY KJIacCy COeMHEHHMH Mo (opMylaM, BUJ XUMHUECKOH CBSI3U (KOBaJEHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COCINHEHUSX;

packpeiBaTh cMbich llepuoamyeckoro 3akona JI. M. MenneneeBa: AEeMOHCTPUPOBATH
[IOHUMAaHNE TNEPHOJUYECKONM 3aBUCHMOCTH CBOMCTB XHMHMYECKMX DJJIEMEHTOB OT HX
noynoxkenus B llepuoguyeckod cucTeMe, 3aKOHOB COXPAaHEHMS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOIapo;

OIKCBIBATh M XapaKTepu30BaTh TaOnuuHyto ¢opmy Ileproanueckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3U4aTh MOHATUS «rJIaBHas mnoArpynna (A-rpymma)» U «mo0ouHas
noarpynna (b-rpynna)», Manbsie u OoJbIIMe MEPUOJIbI, COOTHOCUTH 0003HAUYEHUS, KOTOPbIE
umerorcss B Tabmuue «llepuomuueckass cucremMa Xumuueckux osnemeHtoB [ .
MeHieneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB U 3apsa sapa, oOliee YMCIo 3JIEKTPOHOB U pacHpeiesieHHe MX MO 3JIeKTPOHHBIM
CJOSIM);

KJIaCCU(UIIMPOBAaTh XUMHUYECKHE 3JIEMEHTbl, HEOpraHMYeCKHe BEIIeCTBa, XHMHUYECKHE
peakuuu (1o YUCITy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEIIECTB, IO TEINIOBOMY YD DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) 00IME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX KJIACCOB,
NOATBEPXKJasl ONUCAaHWE IPUMEpPAMHM MOJEKYJSAPHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMUYECKHUX PEAKIINN;

IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTM OT HX KadyeCTBEHHOIO COCTAaBa,
BO3MOXKHOCTH NMPOTEKaHHUSI XUMUYECKHUX MTPEBPALIEHUH B Pa3IMYHbIX YCIOBHSIX;



BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHYECKOI0 3JIEMEHTa M0 (OopMyJie COEAMHEHUS, MAaCCOBYIO JIOJIO BEIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKIvi;

MPUMEHSATh OCHOBHBIC ONEPALMH MBICIUTEIBLHON ACATENIBbHOCTU — AaHAJIU3 U CHUHTE3,
CpaBHEHHE, O00O0OIICHHE, CUCTEMAaTH3aIMI0, KIACCU(HUKAINIO, BBISIBICHHE IPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — 11 M3YyYEHUS CBOWCTB BEIIECTB W XUMHUYECKUX PEAKIIUH,

€CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHUS — HAOIIOJIEHUE, W3MEpPEHHUE, MOJIEIHpPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);
ClIeZIOBaTh ~ NpaBWJIaM  TONB30BaHMUA  XHUMHUYECKOH TOCyaod W JabOpaTOPHBIM
o0opynoBaHHEM, a TakKXKe INpaBwjiaM oOOpallleHHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TIO BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB MO TMOJTYYCHHIO U
coOMpaHuIo Ta3000pa3HBIX BEMIECTB (BOJOPOAA U KHCIOPO/a), IPUTOTOBJICHUIO PACTBOPOB C
onpenenéHHOM MaccoBOM [0yl pacTBOPEHHOTO BEHIECTBA, IUIAHUPOBATH M IPOBOAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILEJI0YEH U KUCIIOT C MIOMOIIBIO
MHAMKATOPOB (1akMyc, peHondTaiert, METUIOPAHK U IPYTHE).

K koH1y 00yuyeHus B 9 ki1acce npeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JOKHbI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKMX TMOHSTHUNA: XHUMHUYECKUU DIIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AIEKTPOOTPHUIIATEIIBHOCTD, CTEIICHb OKUCJICHHS, XUMUYECKasl PEaKisi, XUMUYECKast CBA3b,
TEINIOBOH  A(PQEKT peakuuu, MOJIb, MOJSIPHBIA O00BEM, pacTBOp, AIIEKTPOJIHUTHI,
HERJIEKTPOJIUTHL,  JJEKTPOJIMTUYECKAss  JUCCOLMALUS, pEaKUUd HOHHOro  OoOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble U HEOOpaTUMBbIE  pPEaKIIHH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTAHOBJIEHHE, AJJIOTPONHUsI, aM(POTEPHOCTh, XUMHUYECKasl CBA3b (KOBaJEHTHAs, MOHHAs,
MeTaJIJIMYecKasi), KpUCTAIIMYECKasi pemiéTka, KOppo3Hsl METauioB, CIUIABbI, CKOPOCThb
XUMHUYECKON peakInu, peenbHo gomyctumas konuentpamnus [1/IK Bemiectsa;
WTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHYECKHUX MOHITHH U MPUMEHSTh 3TH TOHATHUS
[P OMMCAHHUU BEUIECTB M UX MPEBpAIICHUNL;
WCIIOJIH30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTABJICHHsS] (DOPMYJT BEIIECTB M ypaBHEHHI
XUMHUYECKHUX PEaKIIHii;
OTIPE/ICNIATh BAJCHTHOCTh M CTEIICHb OKUCIICHHS XUMHYECKHX JJICMEHTOB B COCIMHCHHSIX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OMpeIeIEHHOMY KJIaccy COSAMHEHHH 10
dbopmynam, BHUJI XUMHYECKOW CBs3U (KOBAJICHTHAs, WOHHAs, METAINIMYECKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsii MOHA M0 XMMHUYECKOH (opMylie, XapakTep Cpeibl B
BOJHBIX PAcTBOpaX HEOPTraHMYECKUX COCAMHEHHMM, THUMN KPUCTAUIMYECKOW peméTKU
KOHKPETHOI'O BEILIECTBA;
packpsiBaTh cMbich [leprnonnueckoro 3akona JI. 1. MenneneeBa u IeMOHCTPUPOBATh €O
MOHUMaHHWeE: OMUCHIBATh U XapaKTepu30BaTh TabIM4Hyt0 Gopmy Ileprmonnueckoii cuctemsl
XUMHUYECKUX DJIEMEHTOB. pa3inyaTh TOHATHS «rJaBHas moarpynmna (A-rpymma)»y u
«mobounast mnonarpynmna (b-rpynma)», Mameie W OONBIIME TEPUOABI, COOTHOCHTH
o003Ha4YeHHs, KOTOpPbIE HMEIOTCS B MEPUOAMYECKONM Tabmuie, ¢ YHUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB M 3aps sSapa, odIee
YUCJIO JJIGKTPOHOB M pacHpelefieHHe WX IO AJIEKTPOHHBIM CIIOSIM), OOBSICHATH oOIIne
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M MX COCIMHECHHH B Mpeeax MajbIx
MEPHUOOB U TJIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;



KJaccu(uuupoBaTh XHMHUYECKHUE 3JIEMEHTbl, HEOPraHWYECKHE BEILECTBA, XUMHUYECKUE
peakuuu (10 YMCIy U COCTaBY yYacTBYIOIIMX B PEAKIIMU BEUIECTB, IO TEILIOBOMY 3(deKTy,
110 U3MEHEHUIO CTENIEHEN OKHUCIEHUS XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME U CHEU(PUUECKIE XUMHUUECKUE CBOWCTBA MPOCTHIX U
CIIOXKHBIX BEILIECTB, IOATBEP)KJIAsi OINMCAHUE IPUMEPAMU MOJEKYJISPHBIX WU HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

COCTaBIIAITh YPABHEHUS DIICKTPOJUTUYECKOW IOUCCOLMALMU KHUCIOT, ILEI0Yed U COJeH,
IIOJIHBIE M COKpAlIEHHBIE YPABHEHMsI pEaKUUi HOHHOTO OOMEHA, ypaBHEHUS PpEaKLMi,
MOATBEPXKIAIOIIUX CYILECTBOBAHUE T'€HETUYECKOW CBSI3M MEXIY BEILIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUN  IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajiaHca dTHX PeaKLuii;

IIPOrHO3MPOBAaTh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHMS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO JIOJIIO
XMMHYECKOI0 3JIEMEHTA 10 (OpMyJie COCIUHEHUs, MAaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE,
IIPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

coOioaTh  MpaBUja  IOJb30BaHMUA  XHMHUYECKOM  mocyno U J1abopaTOpHBIM
o0opyIoBaHHEM, a TakkKe IpaBWwia OOpalleHUuss C BEUIECTBAMHM B COOTBETCTBUU C
MHCTPYKLHUSAMHU I10 BBINOJHEHHUIO JIA0OPATOPHBIX XMMUYECKUX OINBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKLIMH, IOATBEPAKAAIOIINE KaueCTBEHHBIM COCTaB pa3jIMYHbIX BEILECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPHI-, OpOMUA-, HOIUI-, KapOoHaT-, GpocdaT-, CUIMKAT-,
cynbdar-, THUAPOKCHI-MOHBI, KAaTHOHHl AMMOHHUS ¥ HOHBl HM3yYCHHBIX METAaJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEpalliM MBICIUTEIbHON JEATEIIBHOCTH — aHalIW3 W CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTU3aIUI0, BBISIBJICHNE MPUYUHHO-CIIEICTBEHHBIX CBs3ei —
JUIsl U3YYEHMsI CBOMCTB BEIECTB M XUMUYECKUX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOJbI
MO3HAaHUS — HAOIIOJEHWE, HW3MEPEHHE, MOJEIUPOBAHHUE, DKCHEPUMEHT (pealbHbIi u
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Ne KoaugecTBO 4acoB
DJIeKTpoHHbIe (LM (ppoBbIE)
n/n | HaumeHoBaHue pa3esioB
Bcero K/p Ip/p  o0pasoBaTeibHbIE pecypchbl

1 IlepBoHayaibHBIE XMMUYECKHE 8 1 1 bubmmorexa HOK
MOHATUSA https://m.edsoo.ru/7f41837c

> A 11 1 bub6amoreka IHHOK

TOMBI XHMHHECKHX 3.IEMEHTOR https://m.edsoo.ru/7f41837c
bubaunoreka [HOK
11 1

3 POCTRIE BetecTRa 6 https://m.edsoo.ru/7f41837c

4 CoeqMHEeHHsI XUMHYECKHX 12 1 5 bubéanorexa HOK
3JIEMEHTOB https://m.edsoo.ru/7f41837c
HN3meHeHus1, MPOUCXOASIIIINE C Buéamorexa [JOK

S | BemecTBamu - ! ! https://m.edsoo.ru/7f41837c
PacrBopenue. PacTBopsbl.

g  Peaxumn nonnoro omena u 17 1 1 bubaunoreka [OK
OKHUCJIUTEIbHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBHTEJIbHbIE peaKIIUN

PesepBHOE Bpems 3 buomorexa [OK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 68 6 5
IO NPOI'PAMME

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

Ne KosnuecTBo yacon
w/n HaunmeHoBaHMe pa3ie/ioB u DJIeKTpoHHbIe (LM (ppoBbIE)
TeM NPOrpaMmbl Bcero K/p Ip/p  o0pasoBaTeibHbIE peCypehbl
IloBTOpeHne wu  yruyOJeHue
3HAHUN OCHOBHBIX PpPa3/eJioB
Kypca 8 kiaacca. OOmas bubmorexa [HOK
1 16 2
XapAKTEPUCTHUKA XUMHYECKUX https://m.edsoo.ru/7f41a636
3JIeMEHTOB M  XHMHYECKHX
peaxuui.
Bbuoaunoreka [IOK
2 M 1 1 2
TN o https://m.edsoo.ru/7f41a636
Bbuoaunorexka [IOK
3 H 31 1 3
CMETAILIBE https://m.edsoo.ru/7f41a636
Pe3epBHOe Bpemst 2 bubanoreta OK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB 68 4 5

ITO ITPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

1. Xumus, 8 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A., AKIIMOHEPHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»
2. Xumus, 9 xmacc/ T'abpuensa O.C., OcrpoymoB W.I'., CrnagxoB C.A., AKIUOHEpHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. T'abpuensn O. C., Bockoboiinukoa H. II., SlmykoBa A. B. HactonpHas KHuTa y4uTess.
Xumus. 8 ki1.: Meroauueckoe rmocobue. - M.: Jlpoda, 2021.

2. T'abpuensu, O. C. Merogudeckoe mocodue k yueOnuky O. C. Nabpuensna «Xumus». 8
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

3. Xumus. 8 win.: KoHTposibHBIE W TpoBepouHble paboThl K ydeOHuky O. C. [NabGpuensina
«Xumus. 8» / O. C. I'abpuensu, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: lpoda, 2022.
JAaHHBIC

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Enunas xomtekmus LIOP: TIpenMerHast KOMIEKIHS « XUMHS
http://school-collection.edu.ru/collection/chemistry

2. EcrecTBeHHO-Hayu4HbI€ SKCIIepUMEHThI: Xxumus. Komekius Poccuiickoro
00111€00pa30BaTEILHOrO MOpPTaIA

http://experiment.edu.ru

3. Bcepoccuiickas onuMIinaia mKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru

4. Oprannyeckasi XUMHUSL: FIEKTPOHHBIA yUEOHUK /ISl CPEAHEN HIKOJIbI
http://www.chemistry.ssu.samara.ru

5. OTKpBITHIN KOJIIEHK: XUMUS

http://www.chemistry.ru
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