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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOrO oOmiero oOpa3zoBaHus (YriyOJIEHHBIM
YPOBEHb) COCTaBJEHA HA OCHOBE TPeOOBAHUU K PE3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMsl, MPECTABIEHHBIX
B ®I'OC 00O, ¢ yueTom denepanpHOl paboueil MporpaMmMbl BOCITUTAHHUSI.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHUS METOJUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouell MporpaMMBl 10 y4eOHOMY IIpeIMETY.

[Iporpamma mo xuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIel CTpaTreruu
o0y4yeHusi, BOCHUTAaHUS W Pa3BUTHS OOYyYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeaMeTa, OnpenessieT 00s3aTenbHOe IPEIMETHOE COIePKaHne, €T0 CTPYKTYPY MO
pazgenaMm M TeMmaM, paclpeielieHHe IO  KjaccaM, PEKOMEHIYeMYIO
MOCJICIOBATEIPHOCTh  M3YYEHUS XHUMHH C yY4€TOM  MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTell oOywarmuxcsi. B mporpamMme Mo XUMHM — YYUTHIBAIOTCA
BO3MOXKHOCTH Y4YEOHOTO MpeAMeTa B peaju3alud TpeOOBaHUM K IMIaHHUPYEMbIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB yueOHO-TMIO3HABATEIBHOM  JI€SITEIbBHOCTH
00y4Jarouierocs 1o OCBOCHUI0 Y4eOHOTO COJEPIKaHMUS.

WN3yyenue XuMMHM Ha YpPOBHE OCHOBHOTO 00miero o0Opa3oBaHUs
OPUEHTHUPOBAHO HA OOMIEKYIBTYPHYIO TTOATOTOBKY, HEOOXOIUMYIO JIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUCHTUPOB, PA3BUTUS MHTEILIEKTYATbHBIX CIIOCOOHOCTEH U
MHTEPECOB O00ydYaroluuxcsi, Ha MPOAOHKEHUE OOY4YEeHUsI Ha YpPOBHE CPEIIHEro
o611ero oopa3oBaHuUs.

3HaHWE XWMHH CIYXXUT OCHOBOW i1 (OPMHUPOBAHMS MHUPOBO33PEHUS
o0y4aromierocs, ero mpejacTaBiICHU O MaTepuaibHOM EIMHCTBE MHpPA, BAXKHYIO
poJIb UrparoT GOPMUPYEMbIE XUMHEH MTPEICTABICHUS O TIPEBPAIICHUSIX YHEPTUU U
BEIIECTB B MPHUPOJE, O MYTAX pEUICHUS TIJIOO0ANbHBIX MPOOJIEM YCTOWYHUBOIO
pPa3BUTHSL 4YEJIOBEUECTBA — CBHIPbEBOW, HSHEPreTUYECKOW, MPOIOBOJIHCTBEHHOM
po0IeM, MpoOIeMbI IKOJIOTHIECKOM 0€30MacHOCTH, IPOOJIEM 3APaBOOXPAHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
(bopMHUpOBaHUS KYJIbTYPhI IMYHOCTH 00yHarOIINXCsl, X 0011l U PyHKIIMOHAIBHON
I'PaMOTHOCTH;

BHOCUT BKJIQJ] B (JOPMUPOBAHWE MBINUJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOy4Jaromuxcsi, HAaBBIKOB HX CaMOCTOSITENIBHOM  y4yeOHOW  JesITeNIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;



3HAKOMHUT CO CHENMU(GUKON HAYIHOTO MBIIUICHUS, 3aKJIaJbIBaeT OCHOBBI
MIPEACTABIICHUA O €IUHCTBE MPUPOBI U YETIOBEKA, SBISETCS KIIOUYEBBIM ITAllOM B
(dbopMHpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaOIIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOU BKJIaJ B 3KOJIOTMYECKOE
o0pa3zoBaHue 00yJarOIIHUXCA.

JlanHble HampaBieHUs B OOyYE€HUH XUMHUU OOECIEUMBAIOTCS CHELH(PHKON
collepaHusl TpPEeIMEeTa, KOTOPbIA SIBISETCA IMEJAaroTMYecKd aJanTHPOBAHHBIM
OTpPaKEHUEM ONPEIETICHHOTO 3Tara pa3BUTUS XUMUU.

YriyOn€éHHbI KypC XUMUHU OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIUMHUCS CHCTEMbI NTEPBOHAYAIILHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUU, OCHOBOIOJIATAIONINX MPEACTABICHUN OOl XUMHUH U
OTJIETbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUU.

CrpykTypa coaepkKaHus MpPOrpaMMbl IO XUMHUU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 mojaxona K e€¢ u3yueHuto. ComepaHue CKJIaIbIBACTCSI U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUNA O XUMUYECKOU
peaknuu. O0Ge 3T CUCTEMBI OPTAHW30BAHBI MO TMPHUHIUITY MOCIEIOBATEIHBHOTO
Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUU KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

[Tepunonnueckoro 3akoHa J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XHMHUYECKOU CBSI3H;

MPEACTABICHUI 00 SNEKTPOJIUTUYECKON AUCCOLMAIIMY BEIIECTB B pACTBOPAX;

0 XMMHUYECKOW KMHETHKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHYeCKMX 3HAHHMI MOJIOKEHBI SMIUPUUYECKH MOJIYYSHHbIC
dakTtel. TeopeTnyeckue 3HAHUST PA3BUBAIOTCSA MMOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyroMy u oOecrneyuBaloT OOydYalomUMCs BO3MOXHOCTh OOBACHATH U
IPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M O0JACTH MPAKTUYECKOrO MPUMEHEHUS
M3y4aeMbIX BEILECTB.

OcBoeHue coaepKaHWs MPOTPAMMBI 10 XHUMHUH  MPOHUCXOAHUT  C
WCITOJIb30BAHUEM 3HAHUHN U3 paHee N3yUYCHHBIX YUeOHBIX IPEIMETOB: OKPYKAIOITUN
Mup, 6uonorus, pu3nka, MaTeMaThKa, reorpadus, TEXHOJIOT U, UCTOPUS.

[Iporpamma OCHOBHOTO 0O0IIero oOpa3oBaHUA MO XUMHH (yTIyOJIEHHBIH
YpOBEHb) OpPHEHTHPOBAHA HA COXpaHeHUE (PYHIAMEHTAILHOIO XapakTepa
obOpa3zoBanms, cHermuUK y4eOHOTO TIpeAMeTa ¢ OOECIeYeHUE YCIEIIHOTO
oOydeHHss Ha CIEAyIoleM ypoBHE oOpa3zoBaHusi. B mporpamme mno Xumuu
peanu3yeTcsi pa3BUBAlOLas U MPaKTUYECKas HAMPABICHHOCTh OOYYEHHS XUMHH,
muddepennpanuss  00ydeHHs,  BKJIOYawIias — NpoQUIbHYH  MOATOTOBKY
oOyyarouuxcsi M TMOCHEAYIOIIee CaMOOIpeaesiecHne B BbIOOpE HampaBlieHUsA
oOyueHus: B mpo(UIbHBIX KJIaccax.



YrnyOonénHoe wW3ydyeHHWE XUMHUM  CIIOCOOCTBYeT — peanu3anuyd  3aaad
npodecCHOHATLHON OPUEHTAIMY U HAIMIPABJICHO HA MPEJOCTABICHUE BO3MOKHOCTH
KOKIOMY OOyYaromeMycsi MpOSIBUTh CBOM WHTEJUICKTYalbHBIE W TBOPYECKUE
CIIOCOOHOCTH NP U3YYEHUHU YUEOHOI0 IpeIMeTa, HEOOXOUMBIE ISl IPOJOJIKEHUS
00pa3oBaHus U TAJIbHEHIIECH TPYIOBOH AEATEILHOCTH.

[Iporpamma 1o xumum (yrayON€HHBIM YpOBEHb) TIIpeIHA3HAUYCHA IS
WCIIOJIb30BAaHUSI B 0OpPA30BATEIBHBIX OPTAHM3AIUAX, PEATU3YIONIUX MPOrPAMMBbI
nuddepentiupoBanHoro (yriayoaéHHOro, MpOPUILHOTO) H3YyUYECHHUS OTIASIbHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00IIIET0 00pa30BaHu.

OOpazoBaTenbHble (PYHKIIMM XUMHUHU, U3y4yaeMOM Ha YIIIyOJIEHHOM YPOBHE,
peanu3yroTcs B mporecce GOpMUPOBAHUS 3HAHUH OCHOB XMMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O E€CTECTBO3HAHUS, OOJACTH MPAKTHUYECKOU ACSITEIHHOCTH
YyeJioBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOHM KyJNbTYyphl. 3ajada y4eOHOIo
IpeMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUM — BaXKHEHIIINX
(bakToB, MOHATHH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHHM, JOCTYIMHBIX 0000IIeHN
MHUPOBO33PEHYECKOTO XapaKTepa, s3bIKa HAYKH, B TPHOOMICHUH K HAyIHBIM
METO/JaM TIO3HAHUS TIPU U3YYCHUH BEIIECTB W XUMUYECKUX PEaKIUM,
(GbopMHpPOBAaHUY Y PA3BUTHUU [TO3HABATENBHBIX YMEHUM U CTOCOOOB ACSTENBHOCTU U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIILHOW M Y4YEOHO-UCCIEeI0BATENbCKON
NEATEeTLHOCTH, OCBOCHHMHM TIPaBWJI 0OE30MacHOTO OOpaIleHus C BEIIECTBAMH B
MTOBCEHEBHOM KU3HMU.

[enun uzydeHus: XUMUU OTPA’KalOT HAMPABIEHHOCTh 00YUYEHUsI Ha Pa3BUTHE U
CaMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHUE €€ MHTEIIEKTa U O0IIeH KYJIbTYpBHI.

N3yyeHne XMMUM HApPABJICHO HA JOCTHUXKEHHUE CIEAYIOLINX 1ISJICH:

dbopMHUpOBaHUE HHTEIUICKTYaIbHO Pa3BUTONM  JUYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY MPHUHITHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KapTHHBI MHPA, KaK OCHOBBI [JI1 TMOHUMAHUS XUMHYECKOW CTOPOHBI
SIBJICHUI OKPYKAIOIIET0 MUPa, OCBOSHHUE S3bIKa HAYKH;

npuoOIeHHe OOYyYalomUXCcsl K CaMOCTOSITENIBHOW TIO3HABATEIBHOM U
UCCJIEIOBATENICKOW  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJaM  TO3HaHUf,
dbopMHpoBaHKE MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K MU3YUEHUIO XUMUU;

dbopmupoBanue  oO0mel  (QYHKIIMOHAIBHOW ©  €CTECTBEHHO-HAYYHOM
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATH U OICHWUBATH SIBICHUS
OKPY>KaIOILIETO MHPA, UCIOJIb3Ysl 3HAHWUSI U OIBIT, MOJYYEHHbIE MPU HU3YyYEHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOIeM B MOBCEITHEBHOM KU3HU U TPYAOBOU
NEesATEeIbHOCTH;



pa3BuTHE Yy OOy4aroluXcs HHTEpeca K HU3YUYCHHIO XUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAalMS K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOILIETO MPO(UIIS U HAPABICHHOCTH JajbHEMIIero 00y4eHus;

OCO3HAHUE 1IEHHOCTU XMMHMYECKHX 3HAHUW B JKM3HU YEJIOBEKA, MOBBILIICHUE
YPOBHSI 3KOJOTUYECKOM KYyJNbTYphl, HENPUSATHE JEUCTBHUM, MPUHOCIIIMX BpeEa
OKPYXarLIEH Cpeie U 310POBbIO JIFOAEH;

npuodpeTeHne 00yJaroIUMHUCS OTbITA CAMOMNO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIHH ), HEOOXOAUMBIX JJI PA3TUYHBIX BUIOB €SI TEIILHOCTH.

Ha yrny6nénnoe nsyueHnue yueOHOro npeamMera « XuMus» oTBoAUTCS 1o 136
gacoB B 8 u 9 kiaccax (4 daca B HeHel0), TO €CTh 2 4Yaca B HENEI0 3a CUér
obs3arenpHOM yactu OOIT OO0 u 2 gaca 3a cu€t ywactu OOII OO0, popmupyemoit
ydyacTHUKaMu 0Opa3oBaTelbHbIX OTHOIIeHud. Bcero 272 waca 3a gBa roaa
00yueHus.



COJEPKXAHME OBYUYEHUA
8 KUIACC

IlepBoHaYa/IbHbIe XUMHYECKUE TOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JEeSTEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Poibs xumuu B xu3HM yenoBeka. Kpatkue cBenenus o0
VMCTOPUM BO3HUKHOBEHMS M Pa3BUTUS XMMHUU. XUMHUS B CUCTEME Hayk. Temna u
BenecTBa. PU3NYECKne 1 XUMUYECKUE CBOMCTBA BEIIECTB. ATPEraTHbIe COCTOSTHUS
BeleCTB. [loHATHE O TEOPETHUECKHX W SMIIMPUYECKUX METOJAax IIO3HAHHS B
€CTECTBEHHBIX Haykax. [IpencTtaBieHus 0 Hay4yHOM IMO3HAHWUA HA SMIUPUYECKOM
ypOBHE: HaOJt0JIeHUe, U3MEPEHHE, SKCIEPUMEHT, MOJECIUPOBAHNE, BBIYHCICHHUE.
[IpencraBnennst 0 HAYYHOM TTO3HAHUY HA TEOPETUUECKOM YPOBHE: HAYUHBIC (DAKTHI,
npobiieMa, TUIoTe3a, TeOpus, 3aKOH.

A3p1k xumMun. VICTOYHUKY XUMHYECKOW MH(POPMAIIUH.

[Tonsitue 0 Meronax paboThl ¢ XMMUYECKUMH BeliecTBamu. OOopyaoBaHUE
HIKOJIbHOW XUMHUYecKou Jaboparopun. IlpaBuna OGe3zomacHoro oOpamieHusi ¢
BEIIECTBAMH U J1a00paTOPHBIM 000PYOBAHHUEM.

Hucrteie BemecTtBa U cMecu. [Ipupoansie cMmecu: BO3AyX, MPUPOAHBINA Ta3,
He(Tb, TPUPOIHBIE BOJIbI, TOPHBIE MTOPOJILI U MUHEpaIbL. [[OHSITHE O TOMOTEHHBIX U
reTeporeHHbIx cmecsix. CrnocoOsl pazneneHust cMeceid. OUMCTKa BELIECTB.

BemectBa m xumuyeckne peakiuu. ATOMBI U MOJIEKYJIBl. XUMHUYECKUE
aneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocCThie M CIOKHBIE BEIIECTBA.
Mertamibl 1 HeMeTauibl. BemecTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BellecTB. OnpeneneHue BaJE€HTHOCTH DSJIEMEHTOB 10
dopMynaM OMHAPHBIX COETMHEHUH U cocTaBieHne (opMyl OMHAPHBIX COETUHEHUIN
[0 BAJIEHTHOCTH 3JeMeHTOB. OTHOcuTeNbHas aroMHas Macca. OTHOCHUTENIbHas
MOJIEKyJIsIpHas macca. MaccoBass A0Ji1 XMMHYECKOTO JJIEMEHTA B COCAUHEHUH.
Haxoxnenue npocreiimeit (opMyJibl BellIeCTBa 0 MaCCOBBIM JI0JISIM AJIEMEHTOB.

KomnuectBo BeniectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COEIUHEHUW. MonsipHas Macca cMmecH BelecTB. MousbHas noJist
XUMHUYECKOTO 3JIEMEHTa B coeluHeHuH. HaxoxaeHue mnpocreiiieid Gopmybl
BEILIECTBA IO MOJIBHBIM JIOJISIM JIEMEHTOB.

Du3nuecKrue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl pEaKUus U €€ MPU3HAKH.
VYcnoBus NpOTEKaHUsI XUMHUYECKUX PEaKLUUid. 3aKOH COXPAHEHHUS! MAcChl BEILIECTB.
AtomMHO-MonekysipHass Teopus. JKuszHb M gearensHocTh M.B. JloMoHOcOBa.
XUMHUYECKUE ypaBHEHUS. TUIIBI XUMUYECKUX PeakUuid (COeUHEHUS, PA3IIOKECHHUS,
3aMelieHus, oOMeHa). PacueTbl Mo XUMUYECKUM YPaBHEHUSIM.



OKCHEPUMEHTAIBHOE M3YYEHHE BEIIECTB M  SABJICHHA. 3HAKOMCTBO C
XUMHYECKOM TOCYAOH, ¢ TpaBwiaMu pabOTel B Jaboparopun © MpHEMaMH
oOparreHus ¢ 1abopaTopHbIM 000pyAoBaHUEM. V3ydenne u onucanne Gu3ndecKux
CBOMCTB 00pa3liOB HEOPraHMYECKUX BEIIECTB — METANIOB M HEMETaJUIOB.
HabGmonenue gusnueckux (MiiaBlieHUE BOCKA, TasHUE JIbJa, PaCTUPAHUE caxapa B
CTYNKE, KHUIIEHHME M KOHJEHCALMS BOJAbI) M XHMHYECKUX (TOpPEHHE CBEYH,
IIPOKAJIMBAHUE MEAHOM INPOBOJIOKHU, B3AUMOACHUCTBHUE COJBI WIM MEJA C COJIIHOU
KHUCIIOTON) siBeHUH. O3HAaKOMJIEHHE C 00pa3llaMu BEIIECTB KOJIUYECTBOM | MOJIb.
HaGniogenue u onucaHue MNPU3HAKOB NPOTEKAHUS XUMHMUYECKUX peakuui
(pa3nokeHue caxapa, B3aUMOJCHCTBUE CEpPHOM KHUCIOTHI C XJIOPUAOM Oapus,
MOJIyYEHHE U paznioxeHnue ruapokcuaa meau (I11) mpu HarpeBanuu, B3auMo1eicTBUE
xene3a ¢ pactBopom conu meau (I1). M3ydenune cnocoOGoB pazaenenust cmeceit (¢
MOMOIIBIO Mar”ura, bunbTpOBaHUE, BbIIIapUBaHUE, TUCTUIIIALINS,
xpomarorpadusi), MpPOBEACHUE OYUCTKH mMoBapeHHOW conu. HaOmonenue wu
OMNMCAHUE OIBITOB, WIUTIOCTPUPYIOIINUX 3aKOH COXPAHEHHSI MACCBhI.

Bakueime npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

[IpencraBnenust o razax. Bo3myx — cMech razoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspublii  00bEM Ta30B. OTHOCUTENbHAsT IUIOTHOCTH Ta30B.
OmnpeneneHrne OTHOCUTEIBHON MOJIEKYJISIPHON MacChl ra3000pa3HOro BEUIECTBA 10
U3BECTHOM OTHOCUTENBbHON MIOTHOCTH. OOBEMHBIE OTHOILEHHS Ta30B IIpHU
XUMHUYECKUX PEAKLUSX.

Kucnopon — siemeHT M mpocToe BeliecTBo. HaxokaeHue kuciopoga B
npupoze, Gpuzndeckue 1 XUMHUUYECKHE CBOWCTBA (PeaklMy TOPEHUSI U OKUCIICHHUS).
[Ipoueccol okucinenuss B kuBoi mpupoae. Oxcuzabl. [lpumeHeHue kuciopona.
Crioco0bl moMy4YeHHs! KUCIOPO/a B JIaDOpaTOpUH U MpoMbliieHHOCTH. [lonstue o
karanu3arope. KpyroBopor kwuciopoga B mnpupone. O30H — amwtoTponHas
MoauduKaius Kuciopoaa. O30HOBBIH CIIOM, €ro 3HaYeHHE ISl )KUBBIX OPraHU3MOB.
Pazpymienue 030HOBOTO CI10SI.

TennoBoit 3¢(deKT XUMHYECKON peaklinud, TePMOXHMUYECKUE YpaBHEHHUS,
9K30- M 3HAOTEpMUYECKHEe peakiuu. TommmBo. Mcnonp30BaHue yris U METaHa B
KauecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstre o mapaukoBoM ddexre.

Bonopon — aneMeHT u ipoctoe BeuiecTBo. Haxoxaenre Bogopo/ia B Ipupoe,
bu3nuecKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI osryueHus. [lonstue
0 KUCJOTax M cojsx. Mcnoap30BaHne BOJOpOAa B KAYECTBE TOIUIMBA.

Bopma. ®usnueckne cporcTtBa Bonabl. Boma kak pactBoputenb. PacTBOpSL.
HacebllieHHble ¥ HEHACBIIIEHHbIE PacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJIE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPIBIX M Ta3000pa3HbIX BEIIECTB.
CriocoObl BbIpaXeHHUs] KOHLIEHTPAlMU PACTBOPOB: MAccOBasi J10JisI pACTBOPEHHOTO



BEIIECTBA, MOJISIpHAs KOHIEHTpauus. Ponb pacTBOPOB B MPUPOAE U B JKU3HU
YyeJl0oBeKa.

Xumnueckne cBoiictBa Bojabl. I[lonarue 00 ocHoBanusax. Ilonsarue 00
MHAUKaTopax. KpyroBopoT BOJbI B NpUPOAE. 3arps3HEHUE IPUPOIHBIX BOJI.
OxpaHa ¥ OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpasyronme. MexayHapoaHas HOMEHKJIaTypa OKCHJIOB. TpUBHUANIbHbBIC
Ha3BaHUs OKCUAOB. DU3NUECKUE U XaPAKTEPHBIE XUMUYECKUE CBOMCTBA OKCHJIOB
(B3auMoOCCTBHE C BOJIOM, C KMUCJIOTAMH U OCHOBAHUSIMH, C JIPYTHUMH OKCHIAMH).
[lony4yeHne OKCHUIOB.

[ToHsiTHE O THIPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnorel. Knaccubuxanus kucior. MexayHapoaHass HOMEHKIAaTypa U
TPUBUAJIbHBIE HA3BaHUS KUCIOT. PU3MUYECKHE M XMMHUYECKHUE CBOWCTBA KHUCIIOT
(B3auMoOJIe¥iCTBUE C METaJlJIaMH, C OKCHJIaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMH ).
Psan axtuBHoctn MmetamoB H.H. bekerosa. Ilomyuenne kucnor. Kucinorsr B
MPUPOAE, MPUMEHEHHNE BAXKHEUIIINX KUCIIOT.

OcHoBanusi. Krnaccudukamuss OCHOBaHUM: IIEJIOYM M HEPACTBOPUMBIC
OCHOBaHUA. MexayHapoaHass HOMEHKJIaTypa OCHOBaHUW. TprBHaIbHbIE HA3BaHUS
ocHoBaHui. Illemoyun, ux cBoMCTBa (B3aUMOJIECTBHE C KHCIOTHBIMU OKCHIAMH,
KHCIIOTAaMU U COJISIMH) M CHOCOOBI moiydeHus. HepacTBopumbie OCHOBaHWUSI, WX
CBOMCTBA (B3aUMOJICHCTBHE C KMCJIOTaMH) U CIIOCOOBI TToTyuyeHusi. AM(OTEpHOCTD.
[Tonarue o6 amdoTepHBIX TUIPOKCHAAX (HA TpPUMEpPe TUAPOKCHIOB IMHKA U
ATFOMHUHUS ): XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBHE C KMCIIOTAMH U IIEJI0YaMH) U
MOJTy4YEHUE.

Conu  (cpemHue, KuUCIble, OCHOBHBIE, JBOHHBIE). MexayHapoIHas
HOMEHKJIaTypa cojei. TpuBHnanbHble Ha3BaHUA coei. PU3NYECKUE U XapaKTePHbIC
XMMHUYECKHUE CBOMCTBA HA NpUMEPE CpeaHux cosen. [lomyuenne comen.

['eHeTHUeCKas CBSA3b MEKY KJIACCAMU HEOPraHUYECKUX COCIMHEHHUM.

DKCIepUMEHTAIbHOE U3YY€HUE BEIIIECTB U SIBIICHUIA:

KOJINYECTBEHHOE OMPEAECICHUE COAEPKAHUSI KHCIOPOJa B BO3IYXE;

MoJIyuyeHue, coOMpaHue, paclio3HaBaHUE U U3yYeHUE CBOMCTB KUCIIOPO/Ia;

HAOJIOJICHUE B3aMMOJICHCTBUSI BEHIECTB C KHUCJIOPOJIOM M YCIIOBHM
BO3HUKHOBEHUS U ITPEKPALIEHUS TOPCHUS,

O3HaKOMJIEHHE ¢ 00pa3llaMu OKCHJIOB U OTIMCAaHUE X CBOWCTB;

MoJlydyeHHe, coOMpaHue, paclo3HAaBaHUE M H3YYEHHE CBOMCTB BOJOpOJA
(ropenue);

B3auMO/IelicTBUE Bojopoa ¢ okcuoM menu (I);



UCCIIEIOBAaHHE OCOOCHHOCTEH  PACTBOPEHMsI BEUIECTB C  Pa3IMYHOU
PaCTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEW PaCTBOPEHHOTO
BEILECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIECHHOM MOJIIPHOM KOHLEHTpauuen
PaCTBOPEHHOI'O BELIECTBA;

B3aUMOJIEUCTBHUE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIEM );

ONpEIEICHUE PACTBOPOB KUCIIOT U HIEN0YEHN C IOMOLIBIO HHIUKATOPOB;

UCCIIEJOBaHHE 00pa3Ll0B HEOPTAHUYECKUX BELLECTB PA3JINYHBIX KJIACCOB;

u3yueHue BzaumojiecTBus okcuaa meau (II) ¢ pactBopom cepHOM KUCIOTHI,
KHUCJIOT C METAJJIAMH, PEAKLIMN HEUTpaIU3aluu;

NOJIy4YEeHUE HEpPacCTBOPUMBIX OCHOBAHHWI, BBITECHEHHUE OJHOIO MeETajlia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBUE THIPOKCUAA LIMHKA C pACTBOPAMU KHUCIIOT U ILEI0YEH;

pElIeHHE HKCIEPUMEHTAJIbHBIX 3adad 1o TeMme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanuyecknit 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHX
jemeHTOB /I. U. MenaeseeBa

Crpoenne atromoB. XuMHuecKas cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIC
peaKuu.

[lepBble mOMBITKH KiIaccU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: ILEJIOYHBIX U IIEJI0YHO3EMENbHBIX
MeTajljjaxX, rajJjoreHax, MHEPTHBIX (OJaropofHbIX) raszax. OJEMEHTbI, KOTOpHIE
00pa3yroT aMpOoTepHbIE€ OKCUIbI U TUAPOKCUBI.

[Tepuonnueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akona. [lepuoanueckas
cucrema xmmuueckux syemeHToB . WM. MenneneeBa. KoporkonepuonmHas wu
JUIMHHONIepuoaHas (opMbl Tabmumpl «lleproguueckas cucreMa XHMHUYECKUX
anemenToB /. 1. MenneneeBa». [lepuoasl u rpynmsl (A- u b-rpymisn).

Crpoenne aromoB. CocTaB aTOMHbIX sjaep. M3ortomsl. PagmoakTUBHOCTS.
ONeKTpOHBI. DJEKTPOHHAs OpOWTanb. DHEPreTHUECKUe YPOBHU U MOAYPOBHHU
atoma: s-, p-, d-opbutamu. DIEKTPOHHBIE KOHPUTYpALMU U 3JIEKTPOHHO-
rpaguyeckue ¢GopMysbl atroMoB. DU3MUECKHUH CMBICI HOPSAIKOBOTO HOMEPA,
HOMeEpa Nepuojia u rpynmnsl 35emeHTa. CTpoeHne 3JEeKTPOHHBIX 000JI04EK aTOMOB
nepBbix 20 xumuueckux 35meMeHToB [lepuoanueckoii cucremsl [[. . Menneneesa:
pacnpenesneHue 3JEKTPOHOB II0 SHEPreTUYECKHM YPOBHSIM, MOAYPOBHSIM H
opoutansam. @usnueckuii cMpici [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IpyIIaM U nepuojaM. Msmenenune
KHCJIOTHO-OCHOBHBIX CBOMCTB COEMHEHUN XUMHUYECKHX JJIEMEHTOB B EPHOJAX U



rpynnax. XapakTepUCTHKa XHUMHUYECKOTO OJJIEMEHTa [0 €ro TMOJOXKEHHUIO B
[lepnomnueckou cucreme /1. 1. Menaeneesa.

3unauenue [lepnoanueckoro 3akona u [leproanyueckoil cHCTEMbl XUMUYECKUX
DJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [[. V. MeHnneneeB — y4yeHbId U
rpaKJaHuH.

ONEeKTPOOTPUIIATEIEHOCTh XUMHYECKHX DJIEMEHTOB. XWMHUYECKasi CBS3b.
Bunbl xumuueckoi cBA3M: KOBaJIEHTHAsI OJISIpHAst CBSA3b, KOBAJICHTHAs HETOJISIpHAs
CBS3b, MOHHAS CBs3b. MeXaHM3Mbl 00pa30BaHWs KOBAJIEHTHOM UM MOHHOW CBS3U.
DNEeKTPOHHBIE U CTPYKTYPHBIE (OpMyIibl BelecTB. KaTHOHBI 1 aHHMOHBI.

Kpucrammueckue u amopgHsbie BemecTBa. TUIbl KpUCTATUTMYECKUX PEUIETOK:
MOHHAs, aTOMHas, MOJIEKYJIIPHAs U UX XapaKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHeil OKUCICHUsI aTOMOB B OMHAPHBIX
coenuHeHUsIX.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecch
OKHUCJIEHUSI M BoccTaHOBJIeHMs. Okuciurenu W BoccraHoBuTenu. CocraBlieHUE
YpaBHEHUN MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN U PAacCCTaHOBKA
B HUX KO3(()ULIMEHTOB METOIOM JIEKTPOHHOTO OaaHca.

OKCIepUMEHTAIHOE U3YUYCHHE BEIIECTB U SIBICHUN:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U HEMETAJLJIOB,;

MOJICIMPOBAHUE CTPOEHUS MOJEKYJ IpU MOMOIIM PUCYHKOB, MOJENEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL;

OPOBEJCHUE  OMBITOB, WUIIOCTPUPYIOIMIMX  MPUMEPHl  OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakiuil (ToOpeHue, peakiuu pa3ioKeHUs, COSTUHEHUS ).

Me:xnpeaMeTHbIe CBSI3H

Peanuzanuss MexXnpeaMeTHbIX CBA3€H NMpU U3YYEeHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSITUN, TaK ¥ MIOHATUH, IPUHATHIX B OTACIBHBIX ECTECTBEHHBIX HAyKaX.

OO01ue ecTeCTBEeHHO-HAayYHbIEC TTOHATHS: sIBJICHUE (TMPOoIIecC), HayuHbIN (akT,
rUroTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccuuKalus, NEePUOJUYHOCTD,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOIETTUPOBAHUE, U3MEPEHUE, MOJIEIb.

®dusuka: sABIEHUS MPHUPOAbI, (UINYECKUE SBICHHS, BEIIECTBO, TEJO,
dusznyeckue BEIMYUHBL, €AUHULBI H3MEpeHus, o0bEM, Macca, arperaTHbIe
COCTOSIHHME BEILIECTBA, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH, MOJIEKYJa, CTPOCHUE
ra3oB, XUAKOCTEH W TBEPAbIX (KPUCTAIUIMYECKUX) TEJ, AJIEKTPUYECKUU 3apsi,
KOJIMYECTBO TEIJIOTHI.

buonorus: ouocdepa, poTocuHTE3, MPOILIECCH OOMEHA BEILIECTB.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbIE
MCKOIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.

TexHonorus: Texnocdepa, IPOU3BOACTBO, XUMUUYECKUE TEXHOJIOTHH, CBIPBE,
KOHCTPYKLMOHHBIE MaTepUAIbI.



9 KJIACC

BemecTBo M XUMHYeCKasi peakus

[ToBTOpeHue u yriayOjaeHHe 3HAHMM OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Ctpoenue aromoB. CBOICTBa aTOMOB XMMHUYECKHX IEMEHTOB, X KOJIMYECTBEHHbBIE
U KauyeCTBEHHBIC XapaKTEPUCTHUKU (paauyc, 3IEKTPOOTPULATEIBHOCTb, SHEPTUs
noHusanuu). IlocnenoBareabHOCT 3all0JIHEHUS MIEKTPOHHBIX OpOUTaNIel aTOMOB
ManbIX nepuofoB. OCOOEHHOCTH 3amOJIHEHUS 3JEKTPOHHBIX OpOMTaneil aToMOB
Oonbinx nepruoaoB. Ilepuoauueckas cucteMa XMMHUYECKUX DJIEMEHTOB B CBETE
OpeICcTaBlICHUd O CTpoeHun atoma. CTeneHb OKUCICHHS W BaJIEHTHOCTb.
[IpencraBieHne o NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U TMJIPOKCHJIOB) OT CTPOEHMSI aTOMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM
COCTOSTHUM. Bunbl XuMHYEeCKOW CBSI3M: HOHHAs, KOBaJeHTHas (HEMOJspHasd,
noJisipHasi); OOMEHHBIH U JOHOPHO-aKUENTOPHBIM MEXaHU3M 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

MexMoneKkyisspHble B3aMMOJECHCTBUS (BOAOPOJHAs CBs3b, CUibl BaH-nep-
Baanbca). Tunsl KpuCTaJUIMYECKUX PEIIETOK — aTOMHAs, HIOHHAs!, MeTaTnyecKasi,
MOJIEKYJISIpHAsi — U OCOOEHHOCTU UX CTPOCHHUA. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
TUIIA KPUCTAJUIMYECKOM PEIIETKH U BUJIA XUMUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTM  MPOTEKaHMsI  XUMHYECKMX  PEaKLHM.
Knaccudukanus XMMHUECKUX pEakUMi M0 pa3iMYHbIM IpHU3HaKaM (MO 4YHCIy U
COCTaBy YYAaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TemioBoMy 3ddexty, 1o
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa, 10 arperaTHOMY COCTOSIHUIO pearupyroIIiX BELIECTB).

DneMEHTbl XUMUYECKONH TEPMOIMHAMUKH. DHEPreTUKa XUMUYECKUX PEaKLIUM.
TennoBoi 3pGEKT XUMUYECKON peakiuu. IK30- U SHIOTCPMUUYECKHUE PEaKIIUH,
TEPMOXHUMHUYECKHE ypaBHEHMs. 3akoH l'ecca m ero cienctBus. Berumcnenus: mo
TEPMOXHUMHUYECKUM YPaBHEHUSIM.

[TonsiTHE O CKOPOCTM XMUMMUYECKOM peakiuu. 3aKOH JCHCTBYIOIIUX Macc.
®daxTOophl, BAUAIOUIME Ha CKOPOCTh XMMMUYECKON peakUMHU. DHEPrus aKTUBALMU.
[Tonsitue o katanuze. ®epMeHTsl. UTHrMOUTOPBHI.

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX peakiusax. [lonstue o
XMMHMUYECKOM paBHOBecuu, npuHuun Jle Hlatense. VYcioBus cMmemeHus
XMMHUYECKOTO paBHOBecus. (DaKTOpbl, BIUAIOIIME HA COCTOSTHUE XUMHUYECKOIO
paBHOBecus. IIporHosupoBaHue  BO3MOXKHOCTH  IPOTEKaHUS  XHMUYECKUX
NPEBpALICHU B Pa3lIMYHBIX YCIOBHUSIX HAa OCHOBE IMPEACTABICHUN 00 M3yueHHBIX
3JIEMEHTaX XMMHYECKON KHHETUKU U TEPMOIMHAMUKH.



OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIE peaKkuuu. OxucinurensHo-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIICHH
OKHCJICHMS. BaHple OKHMCIHMTENIM UM BOccTaHOBUTENW. llepmanranar kamus
(xapaktepuctuka). CocTaBieHHEe ypaBHEHUIH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKiMiil ¢ UCTOIb30BAHUEM METOIA DJIEKTPOHHOTO OanaHca.

ONEeKTPOJIUTUYECKAsT aUccouManusa. XHWMHUYECKHE pEeakiud B pPacTBOpax.
Teopus anekTponuTudecKoi aucconuanuu. Pactsopenne kak Gpu3NKO-XUMHUECKUAN
nporecc. IloHaTne O ruapaTax W KPUCTAUIOTHAPATAX. OJIEKTPOJIUTHI U
HEAJIEKTPONUThl. KarhoHbl, aHWMOHBL. MexaHuU3M JUCCOLUMALMU BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUECKOU CBsI3U. CUIIbHBIE U ClIa0ble 31eKTPOJIUThI. CTEeneHb
OUCCOLMALMK, KOHCTaHTa jaucconuanuu. VoOHHOe mpou3BeneHue  BOJBI.
Bonoponnslii mokasarenb. MHAuKaTOpbl. DJIEKTPOIUTHYECKAs JIUCCOLMALUS
KHCJIOT, OCHOBAHMU U COJICH.

Peakuuu noHHOTO OOMEHa. Y CnoBuUsl MPOTEKAaHUs PeaKii HOHHOTO OOMEHa.
MonekyiisipHbI€, NOJHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHUs peakiuil. CBoMcTBa
KHUCJIOT, OCHOBAaHHUW M COJIEHl B CBETE MPEICTABICHUNH 00 3IIEKTPOIUTUUYECKON
nucconnanyu. KauecTtBeHHbIE peakliuy Ha HOHBI.

I'maponus coseit. MOHHBIE ypaBHEHUS TUAPOIM3a COJIEU. XapakTep cpelbl B
BOJHBIX PACTBOPAxX COJIEH.

OKCHEPUMEHTAIBHOE HW3YYEHHE BELIECTB M SIBICHHUI: O3HAKOMJIEHUE C
MOJEISAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U
HeMeTauioB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHSA);

UCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTU XMMUYECKON PEAKIIUH OT BO3AECUCTBHUS
pa3InyHbIX (PaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIIHE 00PaTUMOCTh XUMUYECKUX PEaKLUi;

VCCIICOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPOLECCa AUCCOLMALMHU
KHUCJIOT, IIEI0YEH U COJICH;

MIPOBEJCHNE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKUA IMPOTEKAHUS pPEAKLIHMA
MOHHOTO 0OMeHa (oOpa3oBaHUE OCaKa, BhIIEICHUE Ta3a, 00pa30BaHUE BOJIBI);

NpUMEHEHHE UHAMKATOPOB (JlakMyca, MeTuiopanxa u (enondrairenna) aus
ONPENEIICHUS XapaKTepa CPEAbl B pACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MIPOBEJCHNUE  OMNBITOB, WJUIKOCTPUPYIOUIMX  TIPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuil (TopeHue, peakiuu pa3iokKeHus, COETUHEHNUS );

pacIio3HaBaHWE HEOPraHWYECKUX BEIIECTB C ITOMOULIBI0 KAa4ECTBEHHBIX
PEaKUHil HA UOHBI;

pELIEHHE SKCHEPUMEHTAIBHBIX 3amad 1o TemaMm: «OKHCIMTENbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIeKTpoJuTHYECKas
JTVCCOLAALTUS.

HeMmeTaubl 1 X cOeIMHEHHUS



OO6mast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, INPOCTBIX BELIECTB, awtoTponusa. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMmeTalioB. CpaBHHUTENbHAs XapaKTEPUCTHKA
COEAMHEHNUI HEMETAJUIOB.

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3NUecKue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOKCTBA HA MPUMEPE XJI0pa (B3aUMOIECHCTBHE
C MeTaJUlaM{, HEeMeTajllaMH, BOJOM, uenoyamu). XiopoBojopoa. CodsiHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBue Xjopa U
XJIOPOBOAOPOA HA OPTAHU3M YeJoBeKa. BaxkHelme XJI0pUIbl U UX HAXOXKIEHUE B
npupoze. [loHaTre o KHCI0pOoACOAEPKAMX KUCTOTAX XJIOPA U UX COJIAX.

VVIA-rpynmnel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE CTEICHH
okucneHusi. CTpoeHne u GU3NUYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cepbl. AJUIOTPOINHbIE MOAU(PHUKALMUA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA
cepbl (B3aMMOJEHCTBHE C HEMETAUIaMU, METaUlaMH, KOHUEHTPHUPOBAHHBIMU
a30THOM u cepHOM kucnotamu). CepoBOAOpoN, CcTpoeHue, (uuvyeckue u
XUMHUYECKUE CBOMCTBAa (KUCIOTHBIE M BOCCTAHOBUTEJIbHBIE CBOWCTBA). OKCHUABI
Cephl KaK IPEACTABUTENIM KHUCIOTHBIX OKCUAOB. CepHHCTasi KUCJIOTAa U €€ COJIH.
Cepnas kucnota, (pU3n4ecKue 1 XMMUYECKre CBOICTBA (00II1e KaK MpeCTaBUTENS
KJ1acca KucioT u cneunduueckue). Conu cepHOil KUCAOTh. XUMUYECKUE PEaKIIUH,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJIYYeHHs] CEpPHOM KHUCIOTHI.
[IpeacraBnenuss 0 XUMUYECKOM MPOU3BOJCTBE M CBS3aHHBIX C HUM Mpodeccusx.
[IpumeHeHune cepHO KUCIOTHI U Cynb(aToB. KauecTBeHHbIE peakIuu Ha CYIb(UT-
, Cynbpua- u cynbpaT-aHuOHbl. HaxoxaeHue cepbl U €€ COeUHEHUN B MPUPOJIE.
XHWMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH Cpellbl COEAMHEHUSIMU CEepbI (KHCIOTHBIE
TOKIIH, 3arpsi3HEHUE BO3/1yXa), CIIOCOOBI €T0 MPEeI0TBPAILICHUSI.

OOmmast xapakrepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapAKTEPHBIE CTENIEHU OKUCIICHUS.

A3oT, pacmpocTpaHeHue B Mpupoje, PU3NYecKne W XUMHYECKHUE CBONCTBA
(B3aMMOJEHCTBHE C METAIaMH, BOJOPOAOM, KuciaopoaoM). KpyrosopoT a3ora B
npupore. AMMHUAK, ero (u3nueckue M XHUMHUYECKHE CBOWCTBAa (OKUCIICHHE,
OCHOBHbBIE CBOMCTBA BOJIHOT'O pacTBOPA), IPUMEHEHHUE U MOTYyYEHHUE B TaOopaTopun
U TMPOMBINIUIEHHOCTH. MOH amMMOHUSA, IOHOPHO-AKLUENTOPHBIA MEXAHU3M €ro
oOpazoBanusi. Comu amMMOHMS, HX (U3MUECKHE U XUMHYECKHE CBOWCTBA
(pa3noxkeHre W B3aUMOJICUCTBUE CO Ienouyamu), npumeHeHue. KauecTBeHHas
peakiusa Ha noHbl amMoHus. Okcuapl azota (I, 11, III, IV, V). A3zotucras kucnoTa.
A3OTHas KHCIIOTa, €€ MoTy4YeHue, PUu3ndecKkue 1 XuMudeckre cBoicTBa (001ue Kak
NpEACTaBUTENS Kjacca KHUCIOT M creuuduueckue), mpuMeHeHrue. XUMUYECKUe
peakuuH, JeXallue B OCHOBE MOJTYYEHUSI a30THOM KHUCIOTHI B MPOMBIIIJIEHHOCTH.



Hutpatet u Hutputhl. KaduecTBeHHBIE peaknuy Ha HUTPAT- U HUTPUT-aHUOHBI.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpeibl COEAMHEHUAMHU a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJJOEMOB).

docdop, amtorponHbie Moaudukamuu Gocdopa (6emblit U KpacHbii docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METANIaMU, KUCIIOPOJIOM,
raJloreHaMu, KOHIICHTPUPOBAHHBIMM a30THOW W CEpHON Kucnotamu). OKCHUIIBI
docdopa (III, V), dochopnas kucnora, ¢pu3HUecKue W XUMUYECKHE CBOMCTBA,
nonyuyenue. KauectBenHass peakuuss Ha ¢ocdar-uonsl. IlpencraBinenHus o
ranorenunax gochopa (111, V).

[ToHsiTHE O MUHEpAIBbHBIX YA0OpeHUsIX. A30THBIE, (PochopHbIe, KOMITJIEKCHbBIE
ynoopenusi. XMMHUYECKOe 3arpsA3HEHHE OKPYKaIoIIel cpebl COEAMHEHUAMHU a30Ta
u docdopa.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, amnorponnsie Mmogudukanuu (rpadut, anMas, gysuiepeH, rpadeH,
HAaHOTPYOKM), (U3NYECKHEe U XHMHYECKHE CBOMCTBA TPOCTHIX BEIIECTB
(B3auMoOIeHiCTBHE C METaJUlaMU, HEMETaJUIaMU, KOHIICHTPUPOBAHHBIMH a30THOM U
cepHoii kuciotramu). [lonsitue 06 aapcopobumu. KpyroBopot yriepoja B nmpupoe.
Oxcunpl yriepoa, ux GuU3n4eckue U XMMUYECKUE CBOMCTBA, JEHCTBUE HA KUBbHIE
OpraHMU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJIOrHuecKue MpodieMbl aTMochepsl,
cBs3aHHBIE ¢ OKcuioM yraeposa (IV). YronsHas kucnora u ee conu, ux pundeckue
U XMMHUYECKHME CBOMCTBa, TOJiyueHHMe U  npuMeHenue. KapOoHaTsl,
rUApOKapOoOHaThl, MX cBoWcTBa. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUILIUHE, TIPOMBIIIIEHHOCTH U CEIHLCKOM
XO3MCTBE.

[lepBoHayanbHbIEe TOHATHA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIMHEHUSX
yraepojia: yriieBoJopojbl (METaH, 3TaH, STUJICH, alleTUJIEH), 3TaHOJ, TJIULEPHH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKUA YTIEBOAOPOIOB (YroJib, IPUPOIHBIN
ra3, He(pTb), MPOMYKTHl UX MEPEPadOTKHU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTMUECKH Ba)XHBIX OPTraHUYECKHX BEIIECTBAX — JKUpax, Oeikax,
yIaeBOJaX — M WX POJM B KU3HU 4YeloBeka. EIMHCTBO OpraHmveckux Hu
HEOPTaHUYECKUX COCTMHEHUN.

KpemHuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBA (B3aUMOJECUCTBHUE C
MeTaJlJIaMH, KHCIIOPOAOM, YIJIEPOJIOM, TaJIOT€HaMHU), MOJYYeHHE U MPUMEHEHHE.
Ponb kpemuus B npupone u texuuke. Oxkenna kpemuus (IV), kpeMHueBast Kuciora,
CUJIMKATHI: (PU3NYECKUEe U XUMUUECKIE CBOMCTBA, MOJIYyYEHUE U MPUMEHEHHE B ObITY
U TPOMBIIUIEHHOCTH. BakHeillme cTpouTenbHble MaTepualbl: KEpaMHuKa, CTEKJIO,
IeMEeHT, OeToH, ene300eToH. Ilpobiembl 6€30macHOrO0  MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HHU.



Bop. Ocobennoctu crpoenust aroma. OOme npeacTaBieHus 0 GU3NUECKUX U
XAMHUYECKUX CBOMCTBaX. bopHas kuciora.

OKCIepUMEHTAILHOE U3YUYCHHE BEIIECTB U SIBICHUN:

O3HaKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX XJIOPUAOB (TaJIOr€HUI0B);

MPOBEJICHUE OMNBITOB, OTPAKAOIIMUX (U3MUECKHE U XMMHYECKHE CBOMCTBA
TaJIOTEHOB U X COCTUHEHU;

V3y4YE€HUE CBOMCTB COJISIHOM KUCIIOTHI;

MIPOBE/ICHHE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OpOMUI- U MOAUI-UOHBI U
HaO0JII0ICHUE MPU3HAKOB UX MPOTEKAHUS;

03HaKOMJIEHHE ¢ 00pa3liaMH CEephl U €€ MPUPOIHBIX COCTUHEHUI;

HaOMroeHNWe  Tpolecca  OOyraWMBaHWMS —~— caxapa  [oj  JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTHI,

U3yYeHUE XUMHUYECKUX CBOWCTB pa30aBICHHON CEPHOU KUCIIOTHI;

MIPOBE/ICHNE KaYEeCTBEHHBIX peaKuii Ha CyIb(UI-, CyIbPUT- U CyIbPaT-UOHbI
U HaOJIOZICHHE MTPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJICHHE C (U3NYECKMMHU CBOWCTBaMHU a3ora, (Qochopa u wux
COCTMHEHMM, 00pa3aMu a30THHIX U (HOCHOPHBIX YI0OpEHNUI;

NoJlyueHue, coOupaHue, paclio3HaBaHUE U HU3YYEHHE CBOWCTB aMMMAKa,
M3y4EeHUE CBOMCTB COJIE aMMOHWUS,

pOBEJCHNE KaYECTBEHHBIX PEAKIMl HA MOH aMMOHMUS, HUTPUT-, HUTpPAT- U
docdar-noHbI U U3yuyeHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHUE B3aUMOICUCTBUS KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO,
CBOUCTB (hocHOpHOI KUCIIOTHI U €€ COJICH;

03HAKOMJICHHE C MOJENIIMH KPUCTAJUIMYECKUX PELIETOK anMasa, rpadura u
dymnepena, ¢ mporeccoM aacopOLMU PacTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM IPOTHUBOIasa;

noJiyueHue, coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

POBEJCHNE KAueCTBEHHBIX peaklUuWid Ha KapOOHAaT- M CHIIMKAT-UOHBI H
U3y4eHHE MPU3HAKOB UX MPOTEKAHUS;

U3y4eHUE B3aHMHBIX MIPEBpaIlleHUu KapOOHATOB U THIPOKAPOOHATOB;

O3HAaKOMJIEHWE C oOpa3liaMi MNPUPOAHBIX KapOOHATOB U CHJIMKATOB, C
MPOIYKIHENH CUTUKATHON MIPOMBIIIUIEHHOCTH;

pelleHne SKCIepPUMEHTANbHBIX 3a/1a4 10 TeMe «BakHele HeMeTamibl U ux
COCTUHEHUS.

MeTtanibl 1 MX COeTUHEHUS

O61ue cBoiicTBa MeTaiioB. OO01Iast XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METAJJIOB HAa OCHOBAaHUU UX MOJ0XeHus B [lepuonanueckoi cucteMe XMMHUYECKUX
anemeHToB J[. M. MenzaeneeBa u crpoeHuss aromoB. Mertamuisl A- u b-rpymi.



CtpoeHure NMpoCThIX BEMIECTB — METAJIOB. MeTamindeckas CBA3b U MeTaIUIMYecKas
KpUCTaJUTMUECKas pereTka (MpUMUTHBHAS KyOndeckas, 00bEMHO-TICHTPUPOBAHHAS
KyOudeckas, rPaHELICHTPUPOBAHHAA KyOudeckas, rekcaroHajabHas
MJIOTHOYITAaKOBaHHAs ). 3aBUCUMOCTh (PU3MUECKUX CBOMCTB METANIOB OT CTPOCHUS
KPUCTALIOB. DJEKTPOXUMUYECKUH psjl  HampspDkeHu  MetaimioB.  OOmiue
XUMUYECKHE CBOMCTBa MeTauioB. OOmme cmocoObl TOJMyYeHHUs METaJJIOB,
METaJUTyprus. DJIEKTPOJIN3 PACIUIABOB U PACTBOPOB COJICH KaK OJIMH U3 CIIOCOO0B
noyuyeHust MeTajiioB. [ToHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI
ux oT Koppo3uu. CruiaBbl (CTalib, YYT'yH, JIOpaTIOMUHUM, OpoH3a). [IpumeHenue
METAJIJIOB U CILJIABOB B OBITY M IIPOMBIIIJIEHHOCTH.

Memannwvt A-epynn

[Ilenounsie meTampl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX aTOMOB, HaXOXKJIEHUE B IPHUPOJE.
dusznyecKkue U XMMUYECKUE CBOMCTBA (Ha MpUMepe HATPHUs U Kajus), MOoJIydeHHe.
Okcuabl U TUIPOKCHUIBI HATPUS U Kanus. [[puMeHeHrne MeI0YHbIX METAIOB U UX
coeauHeHni. buosnornyeckas posb HaTpUs U Kaausl.

[[lenoyHno3emenbpHblE METAJUIbl MarHMid M KalblMH: IIOJIOXKEHHE B
[Tepuoanueckon cucreMe Xxumuueckux 3yeMeHToB . . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJieHUE B npupoae. Puzndyeckue 1 XMMUUYECKUE CBOMCTBA MarHus U
KaJiblusl. BaxkHeille coeIMHeHUsT Kalblus U Marausi (OKCHJI, TUAPOKCHUJ, COJIN),
CBOMCTBA, MpuMeHeHne. JKecTKoCTh BOJIBI U CITOCOOBI ee ycTpaneHusi. KpyroBopor
KaJIbIUSI B IPUPOJIE.

AJIoMUHUN: TIoJ10keHKE B [IeproindecKkoil cucTeMe XUMHUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nuecKue u
XUMHYECKHE CBOICTBa amoMUHUsA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
amtomMuHus. [I[puMeHeHne antOMUHNS U €T0 CILIaBOB.

Memannvt b-cpynn

OO6mass  xapakTepucTuka MeTaioB b-rpynn  (m0OOYHBIX — MOATPYIIN):
nonoxxkenne B llepuomnueckon cucreme xumuuyeckux anemeHtoB [J[. WM.
MeHneneeBa, 0COOCHHOCTH CTPOCHHSI aTOMOB. SIBIIeHHE «IIpOBajay 3JIEKTPOHA Ha
puUMeEpe CTPOEHUS aTOMOB XpoMa, Me/IH, cepedpa. BaaeHTHBIE COCTOSHUS aTOMOB
d-ojIeMEeHTOB, CTENEHH OKHCJICHHUS aTOMOB B COCIMHEHUSX. 3aBHCHMOCTH
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB U THIPOKCUIOB META/UIOB OT 3HAYECHUS
CTEIEHU OKHCJICHUS JIEMEHTa B COCIMHEHUU (HA MPUMEPE COEAUHEHUM Xpoma).
[IepBoHayanbHbIE NPEACTABIEHUS O KOMIUICKCHBIX COCTUHEHUSIX.

Menp u cepeOpo: CTpOCHHE aTOMOB, CTENEHU OKHUCIeHHs. OOIue KpaTkue
npeAcTaBieHus O (U3UYECKHMX W XHUMHUYECKHMX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOECHCTBHE C KHCIOTaMH-OKUCITUTEISIMU), 00 UX OKCHAAX, THAPOKCUIAX U



COJISIX, UX MpuMeHeHud. lIpencraBneHrs o0 aMMHAYHBIX KOMILIEKCax cepedpa u
meu. KauecTBeHHBIE peakIuu Ha KaTHOHBI Menu (2+) u cepedpa.

[{uHK: cTpoeHne aToMa, CTeTIeHbh OKHCIICHUS. XapaKTepUCTUKa (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aMPOTEpPHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KadecTBeHHbIE pEaKIIMM HA KATUOHBI LINHKA.

JKeneso: crpoeHue aroma, creneHd okucieHus. Haxoxnenue B mpupone.
Ou3nyecKrne 1 XMMAYECKHE CBOMCTBA XKeJle3a, MPUMEHEHHUE. bruonornueckas poJib
xkenesza. Oxcuapl, ruapokcuabl u conu skene3a (II) u sxeneza (III), ux cocras,
CBOMCTBa M nonyyeHue. KauecTBeHHbIE peakliuy Ha KaTHOHBI JkeJe3a (2+) U xkemnesa
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipou3BojcTBO uyryHa W cCTaju.
DKOJIOTUYECKHE MPOOJIEMBI, CBI3aHHBIC C METAJUTYPTHYECKIUMH MPOU3BOICTBAMH.

DKCIepUMEHTAIbHOE U3YY€HUE BEIIECTB U SIBJIICHUIA:

O3HAKOMJIEHME ¢ oOpa3llaMud METaNIOB U CIUIaBOB, HUX (U3HUUYECKUMU
CBOMCTBaMU;

MOJEIUPOBAHNE METALIINYECKOU KPUCTAJUIMYECKON PELIETKH;

M3Y4YEHHE B3aNMOECUCTBUS METAJIJIOB C BOJIOM, C PACTBOPAaMH COJIEU U KHUCIIOT,
UCCIIEIOBAaHUE MPOIECCOB 3JEKTPOIn3a pacTBopoB xyopuaa meau (1) u nonuna
KaJIUsI, KOPPO3UHU METAJIIOB,;

u3ydeHue OCOOEHHOCTEH B3aMMOJEHUCTBUSA OKCHUIOB KaJbLIMs W HATpUs C
BOJIOM, UX TUJIPOKCUJIOB — C OKcUIoM yriepoaa (IV) u kucnoramu;

M3y4YeHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJBIIHS, )KECTKON BOIBI;

W3YYEHHE IPOLIECCOB IMOJYyYECHUS TUAPOKCUIIOB JKEJI€3a, MX XUMHUYECKUX
CBOICTB,;

U3y4YeHHUE MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX PEaKIil Ha MOHBI (MarHus,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, Kene3a (2+) u xene3a (3+), meau (2-+);

HAOJIOZICHUE W OMMCAaHUE OKpAIIMBAaHUS IUIAMCHU MOHAMH HATPHUS, Kaausl U
KQJIBLIUS;

uccienoBaHne aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (III) u rugpokcuaa HMHKA;

pelIeHre 3KCIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHelilne MeTamibl U UX
COEIUHEHUS.

XuMHUA 4 OKPYKaKWIIas cpeaa

BemecrBa 1 marepuanbl B IIOBCEIHEBHOM JKU3HHM 4YeJIOBEKAa. BaxuHeniue
BEI[ECTBA M MaTepHalibl, 00JaCTH WX MPUMEHEHHS. be3omacHoe HCIoab30BaHHE
BCIIECTB M XMMHUYECKHX peaknuii B ObITy. llepBas momomp mpu XUMHYECKHX
05KOTax M OTPABJICHUSX.

HoBble MaTepuaiibl ¥ TEXHOJIOTUU. [[pUHINIIBI «3€JIEHON XUMHM.



OCHOBBI 3KOJIOTMYECKOH TPaMOTHOCTH. XUMHUS M 370pOBbE. 3HAUCHHE
M3Y9aeMbIX XUMHUYECKUX DJIEMEHTOB M WX COCAMHEHHWH s (YHKIIMOHUPOBAHUS
opranusma uesoeka. [lonstie o 310poBoM 00pasze )KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKPYXaIolel cpeibl. DKOJOTUYECKHE TPOOIEeMBl,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPOA, a30Ta, CEPBI, TAKENBIX MeTaUoB. [loHsATHE
o [IJIK. Posib XMH1 B pelieHnu 3KOJIOTUIECKUX MPOOIIEM.

OKCIIEpUMEHTAIbHOE M3Y4YEHUE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C
oOpasiaMu MatepuayoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE MaTepUAIbI),
ONPENCIICHUE KHUCIOTHOCTH TPUPOJHBIX BOJ, MOJEIMPOBAHUE IMpouecca
00pa3oBaHMs KUCIOTHOIO OIS, U3YUEHHUE €ro BO3JEHCTBUS HA MaTepUAIIbI.

IloBTOpeHne um 00001IeHMe 3HAHWH OCHOBHBLIX pa3/iejioB KypcoB 8-9
KJIACCOB

[lepnognueckuii 3akoH U [lepuoandeckas cucteMa XMUMHUYECKUX JIIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOEHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B NIEPUOJIAX U IPYyMIIAX.

CtpoeHue BelecTBa B TBEPIOM, KHUIKOM U Ta3000pa3HOM COCTOSIHUU. Bub
XUMHUYECKON CBSA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THIA KPUCTAIIMYECKOU
PELIETKU U BUJIa XUMHUYECKOM CBS3U.

Knaccudukanmsa XUMHUECKMX pPEAKUUMA MO Pa3IUYHBIM  [PU3HAKAM.
[IporHo3upoBaHre BO3MOYKHOCTHM NPOTEKAHUS XUMHYECKUX IMPEBPALICHUN B
Pa3IMYHBIX YCJIOBHUSIX HA OCHOBE IMPEACTABICHUNA XUMHUYECKOW KUHETHKH U
TEPMOJUHAMUKH.

XUMHYECKHUE peakluu B pacTtBopax. ['maponu3 coner. Peakiuu okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBolicTBa KHCIIOT, OCHOBAaHHMH W COJE€Hl B CBETE TMPEACTaBICHUN 00
ANEKTPOJUTUYECKON  JNUCCOUMAIMA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

Mescnpeomemmnbnie ceasu

Peanuzanus mMexXnpeaMETHBIX CBSI3€M MpU HM3ydYeHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U TIOHSATUI, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHbBIX HAYKaX.

OO01ue ecTeCTBEeHHO-HAayYHBIE TTOHATHS: sIBJICHUE (MPOIIecC), HayuHbIN (akT,
rUrnoTe3a, TEOpHs, 3aKOH, aHaliu3, CHHTE3, KiaccuuKaus, NEePUOJUYHOCTD,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJOTHS,
MaTepHUabl.

®duzrka: BEIIECTBO, TENO, (U3MUECKUE BEJIMYMHBI, €JIMHUIIBI H3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIECTBA, CTPOEHUE Ta30B, XKUAKOCTEH U TBEpAbIX (KPUCTAJUIMUECKUX) Tell,
KPHUCTaJUIMYECKas PEUIETKA, SJIEKTPOH, PO aTOMa, MPOTOH, HEUTPOH, HOH, HYKJIU/I,



W30TOTBI, KBAaHTHI, PAJAMOAKTHBHOCTH, anbda-, OeTa- W TamMMa-u3IydeHHUe,
AIIEKTPUUECKUI 3apsi/i, MPOBOAHUKHU, TTOTYTIPOBOAHUKH, TUIICKTPUKU, COTHEIHBIN
CIEKTp, pa3ioxeHne 0eI0ro CBeTa B CIEKTP.

buomnorus: sxocucreMa, ouocdepa, GoTocHHTE3, IPOILIECCHI 0OMEHA BEIIECTB,
MUHEpAIbHBIE YAOOPEHHUS, MHUKPODIEMEHTBI, MAaKpPOIJIEMEHTHI, MHUTATECIbHBIC
BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE
UCKOTIaeMble, TOTUTMBO, BOJHBIE PECYPCHI, TUTAHEeTa 3eMJIsl.

TexHomnorus: CTPOUTENbHBIE  TEXHOJIOTHH,  CEJIIbCKOXO3SHCTBECHHBIC
TEXHOJIOTHH, TEXHOJIOTHH JICKTPOHHOM MPOMBIIIICHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XVMUA
HA VPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Yy4eOHOU u
BOCIHUTATEIbHON EATEIHLHOCTH 00pa30BaTEIbHON OPraHMu3aluid B COOTBETCTBUU C
TPAAUIUOHHBIMU POCCUHUCKUMU COLIMOKYJIBTYPHBIMH U AYyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATBIMM B OOLIECTBE MNpaBWUJIaMU M HOPMaMM IOBEJECHUS U
CIOCOOCTBYIOT TMpOIECCaM  CaMOIO3HAHUS, CAMOPa3BUTHS W  COLMAIM3alUU
00yJaronmxcsi.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX ILIEHHOCTHBIX OpHUEHTAlMil H
pacIIMpeHne OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpHOTHYECKOT0 BOCIIMTAHMS:

IPOSIBJICHHE IIEHHOCTHOI'O OTHOIIEHHS K OTE€YECTBEHHOMY KYJBTYPHOMY,
HAay4YHOMY M HCTOPUYECKOMY HACJEAMIO, IOHUMAHUE 3HAUEHHS] XUMHUYECKOW HAyKU
Y TEXHOJIOTHH B KM3HU COBPEMEHHOI'0 OOIIECTBa, B pa3BUTUU 3KOHOMUKHU Poccun
Y CBOETO PETHUOHA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHHE O COLMAIBHBIX HOpPMax M MpaBUIAX MEXIMYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTUBE, MPOSBICHHE KOMMYHHKATHUBHON KYJbTYphl B
Pa3HOO0Opa3HOW COBMECTHOM JESITEIBHOCTH;

CTpPEMJICHHE K B3aUMOTIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpolecce y4eOHOU u
BHEYUYEOHO! ACSITENbHOCTH;

TOTOBHOCTh OLIEHMBAaTh CBOE MOBEJAEHUE U MOCTYIKH CBOMX TOBAPULIEH C
NO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUMI
MIOCTYNKOB;

3) popmupoBaHus IEHHOCTH HAYYHOI'0 ITO3HAHUS:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMbIE AJIs
MIOHMMAHMS CYIIIHOCTH HAYYHOW KapTUHBI MUPA;

OCO3HAHHE [IEHHOCTU HAYYHOI'0 O3HAHMS JJISI Pa3BUTHS KaKJIOTO YEJIOBEKA U
MIPOU3BOAMUTENIbHBIX CUJI OOIIECTBAa B LIEJIOM, POJM U MECTa HAayKu «XHUMHS» B
CUCTEME HAY4YHBIX IPEJACTABICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS NPHUPOIBI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJIHOM U TEXHOJIOTMYECKOU CPEION;

Mo3HaBaTelibHas MOTHBALUS W HWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHUI0O U CaMOOOpa30BaHUIO, K HCCIEI0BATEIbCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMpAaBICHUS M YPOBHS JATbHEUIIETO
o0y4eHus;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3/I0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HETMPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KYPEHHS),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWU O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMUYECKMMU BEILIECTBAMU B YUEOHBIX U )KM3HEHHBIX CUTYyaIIUsX;

5) Tpy10BOT0 BOCIIMTAHMSI:

dbopMHpoBaHUE IIEHHOCTHOTO OTHOIIEHUS K TPYIOBOM IEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKa M K MCCIEA0BATEIbCKON NEATEIIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM 4HCIE K
npodeccusiM HaydHOU cepbl, OCO3HAHUE BO3MOXKHOCTH CamMOpeaIn3alid B 3TOU
chepe;

6) 3K0JI0rM4eCKOro BOCIIUTAHMA:

0CO3HaHUE HEOOXOIUMOCTH OTHOIIEHUS K MPUPOJIC KaK UCTOYHHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIIEHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM HX BO3MOXHBIX TMOCIEACTBUM Jid
OKpY’KaroIIel CpeIbl; 0CO3HAHUE TNI00ATBFHOTO XapaKTepa HKOJIOTUYECKUX PpodiieM
U ITyTeH uX pelleHus; CHOCOOHOCTh MPUMEHSTh 3HAHUS, TOJIy4aeMble PU U3yUYEHUU
XUMUH, JIA PEIICHUS 3a7ay, CBS3aHHBIX C OKPYXKAIOLIEW CpeAoi; aKTUBHOE
HENPUATUE NCUCTBUM, TPUHOCAIINX BPE OKPYKAIOIIEH CPEe; OCO3HAHUE CBOEHU
pOJIM Kak TpaXJaHWHA W TIOTPEOUTENS] B YCIOBHUSX B3aUMOCBS3H IPUPOTHOM,
TEXHOJIOTUYECKON M COLHMAIBHOM Cpell; TOTOBHOCTh K YYaCTHIO B IPAKTUUYECKOU
NEATEIIBHOCTH 3KOJIOTUYECKOW HAMPABIECHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3ynbTaThl O00YYalONIMXCs, OCBOMBIIMX MpPOrpamMmy IO
XHUMHH OCHOBHOT'O O0IIET0 00pa30BaHus, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXMIPEIMETHBIX) TTOHITHH, OTPasKAFOIIIIX
MaTepuaJbHOe €IUHCTBO MHpa M TIpOIlecC IMO3HAaHUsA (BEUIECTBO, CBOMCTBO,
DHEprus, sSBICHUE, HAYYHBIH (HaKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOPHUS,
HaOII0IeHUE, U3MEPEHNUE, UCCIIEIOBaHUE, SKCTICPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCATHLHBIMU YYCOHBIMU NEUCTBHUSAMU (ITO3HABATEILHBIMH,
KOMMYHUKATHBHBIMH,  PETYJISTUBHBIMH),  B@XHBIMH  JUIsl  TIOBBIIICHUS
3 PEeKTUBHOCTH OCBOCHMS COJACpKaHUS Y4eOHOTro mpeaMera, (GpopMHUpPOBaHUS



KOMIIETEHIMW, &  TaKKe  IPOEKTHO-HCCIENOBATENBCKOU  JEATEIBHOCTH
oOyJaronuxcst B Kypce XUMUH;

CIIOCOOHOCTh HX HCIOJIb30BAaTh B Y4e€OHOM, MO3HABATEILHOW M COLMATBHOM
IIPaKTHUKE.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUYECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HAHUMN: PACKPBIBATh CMbBICI XUMHUUYECKUX MOHATUM (BBIACIATH UX CYIIECTBEHHbIC
MPU3HAKK, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTMMU MOHSTUSIMHU); aHATU3UPOBATH,
CpaBHMBATh, 000011aTh, BBIOUpPATh OCHOBAaHMUS JUI  KjilacCHUKaMM U
CHUCTEMaTHU3AllMl XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIUMi; YCTaHABJINBATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H MEXKTY 00bEKTaMU U3YUEHUS, CTPOUTH JJIOTUYECKHE
paccyxaeHus: (MHAYKTUBHbIC, IETYKTUBHBIE, IO aHAJIOTUH); MIpeiaraTh KpUTepUn
U BBISBJISITH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B U3yUaeMbIX Mpolieccax U
SBJICHUSX; MPOBOJUTH BHIBOJLI M 3aKJIIOYCHUS; YMEHUS MPUMEHSATH B MpOliecce
MO3HAHUS NOHATHUS (MPEIMETHBIE U METAIIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIE)
MOJIEJIH, UCTIOJIB3yEeMbI€ B XUMUH, TPE0OPA30BHIBATH MOICTHHBIC MTPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XuMHudeckas (opMmysia W ypaBHEHHUE
XUMHYECKOM peaKluK — MPU PEIIeHUH YU4eOHBIX 3aJ1au; ¢ Y4ETOM TUX MOEIbHBIX
MPEJACTABICHUM  XapaKTepH30BaTh M3ydaeMble XHMMHUYECKHE BEIIeCTBA U
XUMHUYECKUE PEAKIINH.

ba3oBbie wuccienoBareJbCKue AeMCTBUA (METOAbI HAYYHOIO IO3HAHUA
BeIlleCTB M sIBJICHUI1):

YMEHUSI TPUMEHATh METOJbl HAYyYHOTO ITO3HAHUS BEIIECTB W SIBICHUN Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEILHON U
MPOEKTHO-UCCIIEIOBATENbCKOM AESTEIbHOCTH;

YMEHHUSI KCMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS M CAMOCTOSITENIbHO CTaBUTh BOMPOCHI; aHATU3UPOBATh (DAKTHI, BHISIBISATH
u GopMyIUpoBaTh MPOOJIEMY, OMPENENATh 1eJb W 3aJadd, COOTBETCTBYIOIIWE
pEIIeHuI0 MPOOIEMBbI; TTPEJIaraTh OMUCATEIBHYIO WA OOBSICHUTENHHYIO THIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOAUTH HM3MEPEHHS HEOOXOIUMBIX
napaMeTpoB, BBIYUCIICHUS, MOJIEIUPOBAHUE, HAOIIONCHUS M SKCIIEPUMEHTBI
(peasibHBIE W MBICIICHHBIE), CaMOCTOSITEJIbHO TPOTHO3MPOBATH PE3YJIbTATHI,
dbopmynupoBaTh 000OIIEHUS W BBIBOABI MO PE3yjibTaTaM IPOBEIAECHHOIO OIBITA,
WCCJIEIOBAHMSI, COCTABIISITh OTYET O MPOCIIAaHHON padoTe;

Pabora ¢ nndopmanmeii:

YMEHHUSI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(POpMAIUU (HAy4YHO-

MONyJISIpHAsl JIUTeparypa XHMHUYECKOTO COJIEp)KaHMS, CIPaBOYHbIC TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIUIO U KPUTUIECKH OLEHUBAThH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYMBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpMaIIMIO, 3HAUUMYIO AJI1 pelIeHdus y4eOHOH 3ajaud; yMEHHUS NPUMEHSTH
pasIUYHbIE METOABl M (OPMYyIHUPOBATh 3aMpoChl TIPU TOWCKE M OTOOpE
uHpOpMaIlii, HEOOXOIMMOU JUIS BBHITIOJHEHHs] y4eOHBIX 3a/ad; HCIIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHKATUBHBIE TEXHOJOTUU U pPAa3IMYHbIE TOUCKOBBIC
CHUCTEMBI; CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (HOpPMY TpEIACTABICHUS
uHpopmaruu (cxeMbl, TpaduKu, aUarpamMMbl, TaOJUIbI, PUCYHKU MU JpYyTrue
dbopMBbI); YMEHHS HCIOJIb30BaTh HAYYHBIH SI3BIK B Ka4eCTBE CpelncTBa paboOThI C
XAMHYECKON HWHpOpMAIUeil; TPUMEHATh MEXNpeaAMeTHble (pu3udeckue u
MaTeMaTHUYeCKUe) 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe 1elCTBHA:

1) ymenus oOiieHus (MMCbMEHHOW M YCTHOM KOMMYHHUKAITUN):

MPEACTABIIATh TOJYYCHHBIC PE3YyJIbTaThl TO3HABATEIHHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; MyOJIMYHO BBICTyNaTh C MPE3CHTAIMEH
pEe3yibTaTOB BBIMIOJHEHUS XWMHUYECKOTO JKCIIEPUMEHTa (HMCCIIEI0BATENbCKOM
7a00paTOPHON MJIM MPAKTUYECKOM paboThl, yueOHOTO MPOEKTA); B XOJI€ [UajIora u
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI MO 00CYK/1aeMOM TeMe U BbICKA3bIBaTh UJIEH,
(bopMyIMpPOBaTh CBOW MPEJIOKEHUS OTHOCUTEIHHO BBHITIOJHEHUS TPEITIOKCHHON
3aJ]auH.

2) yMeHHs y4eOHOT0 COTpyAHUYECTBA (IPYNIOBas KOMMYHUKAITUSA):

y4acTBOBaTh B TIPYNMOBBIX (opMax palOThl: IMJIAHUPOBATH OPTAHU3ALUIO
COBMECTHOM paboOThI, OMPEACNATh CBOIO POJIb, PACTIPENCISITh 3aJa49d MEXKIY
YJICHAMH TPYIIBI; BBIIOJHATHE CBOK YacTh pPabOTHI, KOOPIWHUPOBATH CBOH
JEUCTBUS C ACUCTBUSMH JPYTUX UYJICHOB KOMAHIbI, OMPEACNATh KPUTEPHUH TIO
OIICHKE KauyeCTBa BBINOJHEHHOM palOThl; pellaTb BO3HUKAIOIIME MPOOJEMbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB U COTJACOBaHUS NO3UIMN, Y4acTBOBAaTb B
oOcyxneHnr, OOMEHe MHEHHMSIMH, «MO3TOBOM IITypMe» W Apyrux ¢dopmax
B3aUMOJECHUCTBUA.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

OBnazieHWe YHUBEPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKLUU, B TOM
YyuCJe:



YMEHHs pemniath yuyeOHble U HCCIEAOBAaTEIbCKUE 33Jaud: CaMOCTOSITENbHO
BbIOMpaTh COcOo0 perieHus yueOHON 3a1ay (CpaBHUBATh HECKOJIBKO BapHAHTOB
peiieHusi, BbIOMpaTh Hauboyee TMOAXONAIIUN C YYETOM CaMOCTOATEIbHO
BBIJICJIEHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO pabOTy MpHU pPeUIeHUH Y4eOHON Min
UCCIIEI0BATENLCKOM 3a/1aui; Ha OCHOBE MOJYYEHHBIX Pe3yJIbTaTOB (hOPMYIHPOBATH
00001IeHNsT ¥ BBIBOABI, MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE MPOILIECCOB;
aHAJIM3UPOBATh PE3YNIbTAThl: COOTHOCHTH CBOM JICHCTBUSL C IJIAHUPYEMBIMHU
pe3yabTaTaMu, OCYLIECTBISATh CAaMOKOHTPOIb JAEATEIbHOCTH; KOPPEKTUPOBAThH
CBOIO JIESTENLHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHBIC pe3yJabTaThl OCBOCHHS IPOTPAMMBI IO XHUMHH OCHOBHOTO
obmiero oOpa3oBaHus HA YIUIYOJIEHHOM YPOBHE MMEIOT OOIIEe COAEPKATEITHHOE
SIIPO C TIPEAMETHBIMHU Pe3yIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKIY COOO1,
4TO TIO3BOJISIET PeaM30BBIBATh YIIyOJICHHOE M3yUeHHE KaK B paMKax OTACIbHBIX
KJIACCOB, TaK M B paMKaxX pealu3alid WHIWBUIYaTbHBIX 00pa30BaTEeIbHBIX
TPACKTOPHIA, B TOM YHCJIC UCIIOIB3YS CETEBOE B3amMMOJIeicTBHE opranu3aruu. [lo
3aBEpPIICHUN peaTn3allid MPOTpaMMbl  YIUIYOJICHHOTO YPOBHSI 0OydYaromuecs
CMOTYT JeTallbHEe OCBOUTH MaTepHall, OBJIAICTh PACITUPEHHBIM KPYTrOM MOHSATHI U
METOJIOB, PEIIATh 3aa4u 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[IpenMeTHBIE pe3ynbTaThl BKJIIOYAIOT: OCBOCHUE OOYYAIOIIMMHUCS HAYYHBIX
3HAHWM, YMEHUHN U CIOCOOOB NEeHCTBUM, CTIEITU(DUUECKIUX IS MPEAMETHON 00J1acTH
«XWMHST»; OCHOBBI HAayYHOT'O MBIIUICHUS, BHJBI JEATSIBHOCTH IO TOJYyYSHUIO
HOBOTO 3HAHUS, €ro HWHTEpIpEeTalny, NpeoOpa3oBaHUI0 W TNPUMEHEHHIO B
pa3sIUYHBIX Y4YeOHBIX M peajbHBIX JKU3HEHHBIX YCIOBHSIX; OOECIEUYUBAIOT
BO3MO>KHOCTh YCIEIIIHOTO OOyUY€HHs Ha CIEAYIOLIEM YPOBHE 00pa30BaHUsI.

K xoHumy oOyuenuss ¢ 8 kaacce y oOyuawmierocss OyayT copMHUpOBaHbBI
CJIETYIOIINE TIPEIMETHBIC PE3YIbTAaThl U3YUCHHsI XUMHUH Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XWMHYECKHMX IIOHSATHUW: aTOM, MOJIEKYJa,
XUMUAYECKUN DIJIEMEHT, METAJUl, HEMETaul, auIOTPOIUsA, IPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, CMeCh (OJAHOpOAHAsE U HEOJHOPOJAHAs), BaJEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAas M MOJEKYJspHas Macca, KOJIUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JI0Jsl XUMHYECKOrO »JJEMEHTa B COEAUHEHUH,
MOJISIpHBIN 00BEM, OTHOCHUTEIIbHAS TIJIOTHOCTh T'a30B, OKCUI, KUCIOTa, OCHOBAHUE,
coyib, amM(pOTepHbIH OKCUA, aM(OTEpPHBIM THAPOKCUI, XUMHUYECKas peaxuus,
KJaccu(UKaIs peakiuii: peakiuy COCIUHCHUSI, PEAKIIUU PA3IIOKCHUS, PEaKIIun
3aMEIICHUsI, PEAKIMu OOMEHa, 9K30- U DHIOTCPMHUYCCKHE PEaKIUU; TETIOBOU



3pdeKT peakiuu; Sapo aToMa, JIEKTPOHHBIM CJIOH aroma, aTOMHas OpOUTalb,
paanyc aToMa, XMMHYECKasi CBs3b, MOJISIPHASI U HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHasi CBf3b, WOH, KAaTHMOH, AaHHWOH, pacTBOpP, MaccoBas J0Ji1 BELIECTBA
(IpolLleHTHAsE KOHLEHTpAlusl) B pacTBOPE, MOJISIPHAsE KOHLIEHTPALMs BEIECTBA B
pacTBOpe;  DIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHUCICHHS, OKHUCIUTEIU WU
BOCCTaHOBUTEIH, OKHCJIEHUE U BOCCTaHOBJICHHE, OKHUCJIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU, METO]] JIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX ITIOHATHN U IPUMEHSTh
OTH MOHSATHS IPU OIIMCAaHUU BELIECTB U UX NPEBPALICHUM;

UCIOJIb30BaTh XUMUYECKYH0 CUMBOJIMKY JUIsl COCTaBJIeHUs (DOPMYJI BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

OTpEAeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIUHEHUSX,
CTENEHb OKMCIEHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUAX, NPHUHAJJIEKHOCTD
BELIECTB K ONPEAEIEHHOMY KJIacCy COeIMHEHUH 10 (popMyraM, BUJIbI XUMUYECKON
CBA3U (KOBaJEHTHOW M MOHHOW) B HEOPTaHUYECKUX COETMHECHMSIX;

pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BELIECTB, MOCTOSHCTBA
cocrasa, Ilepmogmueckoro 3akona /. M. Menneneesa, aTOMHO-MOJIEKYJISIPHOU
TEOPHH, 3aKOHA ABOTaJpO U €ro CIEACTBUM, MPEICTABICHUNA O HAy4YHBIX METOAAX
IIO3HAHHsA, B TOM 4YHCJIE DSKCHEPUMEHTAIBHBIX M TEOPETHYECKUMX METOAAX
VICCJIEIOBAHMS BELIECTB U U3YUYECHHS] XUMHUYECKUX PEAKIIHIA;

JEMOHCTPUPOBAaTh MOHMMAHUE MEPUOJUYECKOW 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX I0JIOKEHUS B [lepuonnueckoi cucreme:

OINMCHIBATh U XapaKTepu30BaTh TabauuHyto popMy Ilepuonnyeckoii cuctemsl
XMMHMUYECKUX AJIEMEHTOB: Pa3jNyaTh MOHATHS «rjaBHas noarpynna (A-rpymnmna)» u
«oboynas noarpymmna (b-rpymnmna)y, «mansie nepruoap» U «O0JbIINE TEPUOABDY;

COOTHOCUTH 0003HauYEHUs, KOTOpble uMeroTcss B Ttabnuie «llepuogmueckas
cucreMa xumuyeckux onementos JI. M. MenaeneeBa», ¢ YUCIOBBIMH
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsil
aqpa, 001ee YMUCII0 AEKTPOHOB U PACIPEICICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBS3b IMOJIOKEHUS dieMeHTa B Ilepumonmyeckoil cucreme c
pacnpeneneHueM 3JEKTPOHOB IO JHEPreTUYECKMM YPOBHSM, MOAYPOBHSIM H
opOUTANIIM aTOMOB IIEPBBIX YETHIPEX MIEPUOIOB;

KJIACCU(PUIMPOBATh XUMHUYECKHE DIIEMEHThI, HEOPraHWYECKHE BELIECTBA,
XUMHUYECKHE PEAKLMH (110 YUCILY U COCTaBY YYacCTBYIOLIMX B PEAKLIMH BEIIECTB, 10
TeroBoMy 3G (heKTy);

XapaKTepU30BaTh (OMUCHIBATh) PUINUECKUE U XUMUUECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOJa, BOAOPOAA, BOMbI, OOLIME XMMUUECKUE CBOWCTBA
OKCUJOB, KHUCJIOT, OCHOBAaHMM WM COJIEH, T€HETHYECKYIO CBSI3b MEXIy HUMH,



MOJTBEPXKIAs MPUMEPAMH  MOJICKYJSPHBIX  ypPaBHEHHWH  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OIMCHIBAThH POJIb KUCIOPOa, BOJOPOIa U BOJABI B MIPHUPOIHBIX MpOIEeccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PAa3IUYHBIX OTPACIAX MPOMBIIIJICHHOCTH,
BO3MO)KHOE HCTIOJIH30BAaHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSACHATHL M TPOTHO3MPOBATH CBOKMCTBA BEHISCTB B 3aBHCHMOCTH OT WX
COCTaBa M CTPOCHUS, BO3MOXKHOCTH IPOTCKAHHWS XWMHYECKUX IpPEBpAIlCHUN B
Pa3IMYHBIX yCIOBHSIX;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJSIPHYFO MacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJI0 XUMHUYECKOTO dJIEMEHTa B COSIMHCHHH,
MAacCCOBYIO JIOJIF0 XMMHYECKOTO JJIEMEHTa 1Mo (popMylie COeIUHEHUsS, HAXOIUTh
IPOCTEHIITYI0 (POPMYITY BEIIESCTBA IO MACCOBBIM MJIM MOJILHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, MOJISPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOUTH PACUETHI M0 YPABHEHUSM XUMUYECKON PeaKIny;

IPUMEHSTh OCHOBHBIC OIEPAIIMH MBICIUTEIIBHON NEATEIbHOCTH — aHAIU3 W
CUHTE3, CpaBHEHHUE, 000O0IICHNE, CUCTEMATU3AIINIO, KITACCU(UKAIINIO, BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBS3CH — JISI U3YYCHUS CBOMCTB BEIIECTB M XUMUIECCKHIX
peakiuii, eCTeCTBEHHO-HAYYHbIE METOJbI TO3HAHMs — HAOIIOJICHHE, W3MEpEHUE,
MOJICTTUPOBAHUE, JKCTIEPUMEHT (peajbHBIi W MBICICHHBI) — JJii OCBOCHHUSA
y4e0HOTO COJICPKAHUS;

pPacKpBIBaTh CYITHOCTH MPOIIECCOB OKUCIICHUSI U BOCCTAHOBJICHHS, COCTABIISATh
YpaBHEHUS TIPOCTBHIX OKHCIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUN (METOI0M
AIIEKTPOHHOTO OajaHca);

YCTaHABIIMBATh CBSI3M MEXKIY pEAIbHO HAONIIOAaeMBIMU XUMUYECKIMHU
SIBJICHUSIMH W TIPOIIECCaMH, MPOUCXOIAITUMHI B MaKpPO- U MUKPOMHPE, OOBICHSITH
PUYUHBI MHOTOOOpa3Hsl BEMIECTB, COOTHOCUTh XUMUYCCKUE 3HAHHS CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MTPEIMETOB;

coOroaTh mpaBuiia 0€30MacHoON paboThI B Ta0OPATOPUH MPHU UCIIOIH30BAHUU
XUMHUYECKOH MOCY Tl 1 000PYIOBaHMSI, @ TAK)KE MPABHJIa OOPAIICHUS C BEIECTBAMHA
B COOTBETCTBHH C WHCTPYKIIUSIMU BBITIOJHEHHUS J1a00paTOPHBIX OIBITOB U
IPAKTUUYECKUX paboT MO TOJYYEHUI0 M COOMpaHUIO Tra3000pa3HbIX BEIIECTB
(BoJI0pOZIa M KUCIIOPOAA), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIICHHOW MacCOBOM
JI0JIel pacTBOPEHHOTO BEIECTBA, PEIICHUI0 SKCIEPUMEHTATIBHBIX 337a4 0 TeMe
«OCHOBHBIE KJIACCHI HEOPTAHHYCCKHUX COCIUHCHHIN;

JEMOHCTPHPOBATh  BIIAJCHHE OCHOBAaMH  XHMHYECKOW T'PaMOTHOCTH,
BKJTFOUAIOIIEH yMeHUs1 6€301acHOro 0OpaIleHusl ¢ BEIIECTBAMH, UCTIOJIBE3YEMBIMH B
MIOBCETHEBHOM KHM3HU, a TAK)KE 3HAHWE IMPaBWJI TMOBEJCHUS B IENAX COepeKeHUS
3JI0POBbS U OKPYIKAIOIICH CPEJIbI.



K xoniy oOyuenus 6 9 knacce y oOyuwaromerocss OyayT chopMupoOBaHBI
CJICTYFOIIHE TIPESIMETHBIC PE3YJIbTAThl N3YUCHHS XMMHH Ha YTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHUI: XUMUYECKUMN 3JIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHUOH, AHHWOH, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHUS, XUMUYECKas PEaKIus, TeIIoBOW Ah(EKT peakiuu, MOIb, MOISPHBINA
00BEM, pacTBoOp;

AIEKTPOJIUTBI, HEAJIEKTPOIUTHI, AIEKTPOJIUTHUECKAS TUCCOLMALUSA, PEAKLINU
MOHHOTO OOMEHa, TUJPOJU3 Cojie, oOpaTMMble M HEOOpaTHUMbIe pEaKlUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCJICHUE ¥ BOCCTAHOBJICHHE, »JJEKTPOJW3, aJUIOTPOINus, aM(OTEPHOCTD,
XUMHUYECKasi CBS3b (KOBaJEHTHAsi, MOHHAs, METaJUIMYecKas), MEXMOJIEKYJISIpHbIC
B3aUMOJICUCTBUS (BOJOpOAHAs CBs3b, cuiibl BaH-nep-Baanbca), KoMmruiekcHbIE
COCTMHEHMSI, KPUCTAUIMYECKUE PENIeTKH (MPUMUTUBHAS KyOWMYecKas, 00BEMHO-
LEHTPUPOBAHHAS KyOudeckas, IrPaHELICHTPUPOBAHHAS KyOudeckas,
reKcaroHajibHasi IUIOTHOYNAaKOBaHHAs), KOPPO3HsS METAJUIOB, CIUIaBbl; CKOPOCTH
XUMUYECKON peaKiuu, KaTajau3, XUMUYECKOE PaBHOBECHUE, PJIEMEHTHl XUMUYECKON
TEPMOJMHAMUKH KaK OJJHOM U3 TeopeTnyeckux ocHOB xumuu; [1/1K;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITUI U IPUMEHSATh
9THU MOHATHUSI IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUN;

MCITI0JIb30BAaTh XUMHUECKYIO0 CUMBOJIMKY JIJIsl COCTaBIIeHUs (POPMYJT BELIECTB U
YPaBHEHUN XUMHYECKUX PEAKIU;

ONPENCIIATh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XMMHUYECKUX JJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBA, MPUHAJIEKHOCTh BEIIECTB K OIMPEICICHHOMY
KJIACCYy COCIUWHEHMHA MO (opmysiaM, BHJBI XUMHYECKOW CBS3M (KOBaJCHTHOM,
MOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHHUAX, 3aps] HOHa MO
XUMHUYECKO (opmysie, XapakTep Cpelbl B BOJHBIX PAcTBOPAaX HEOPTraHUYECKHUX
COCIMHEHU, TUI KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cmbica [lepuogmueckoro 3akona [[. WM. MenneneeBa wu
JIEMOHCTPUPOBATH €0 NOHUMAHUE:

OMUCHIBATh U XapaKTepu30BaTh Tabnunyto hopmy [lepuoanueckoii cuctembl
XUMHYECKUX DJIEMEHTOB: Pa3IMyaTh MOHATHS «A-rpynna» u «b-rpymnma», «Mmanble
TIEPUOJIBI» U «OOJBIIHE TIEPUOIBI»;

OOBSCHITH CBsI3b TIOJNIOKEHHS djemMeHTa B [lepmommueckoit cucteme ¢
pacrpeeneHueM JJIEKTPOHOB IO JHEPreTUYECKMM YPOBHSIM, MOAYPOBHSIM H
opOuTaIsiM aTOMOB MEPBBIX YETHIPEX MEPHUOJIOB,;

BBIACNIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWMCTB 3JIEMEHTOB M MX
COEAMHEHUN (KUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUOB) B Mpelesiax MajblX MEPUOJOB U IJIaBHBIX MOJCPYII C
Y4YETOM CTPOCHHS UX ATOMOB;



PacCKpBIBaTh CMBICI TEOPUH AJICKTPOIUTHIECCKON AUCCOIMaIny, 3aKkoHa ['ecca
M €ro CIEICTBUM, 3aKOHA JCHMCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEM W3MEHEHUS
CKOPOCTH XHMHUYECKOW pEeakluu, HampaBiICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (DAKTOPOB;

KJIacCU(UIIMPOBATh XMUMHYECKUE BJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKHE PEAKINH (110 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 110
TermIoBoMy 3(deKTy, Mo arperaTHOMy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTENEHEH OKHUCICHHUS] XUMHUYECKHUX DJIEMEHTOB, MO OOpAaTUMOCTH, MO YYacCTHIO
KaTanu3aropa);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHME CBOWCTBA BEUIECTB
pPa3TUYHBIX KJIACCOB HEOPTAHWYECKUX COCIMHEHUN, MOATBEPKIAs ITO OIMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX ¥ HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKHIX
peakuuii;

COCTaBJISITh YPABHEHUS: AIEKTPOJUTHUYECKON AUCCOLMALIMK KUCTIOT, 1eI04Yen
Y COJICH; TIOJTHBIE ¥ COKPAIIIEHHBIE YPaBHEHHUS PEAKIINi HOHHOTO OOMEHA; PeaKIlnid,
MOATBEP)KIAIONINX CYIIIECTBOBAHUE TEHETHYECKOW CBSI3M MEXIy BEIICCTBAMU
pPa3TUYHBIX KIIACCOB,;

pacKpbIBaTh  CYIIHOCTh IPOIECCOB THUIPOJIM3a COJIeH  IMOCPENCTBOM
COCTaBJICHUS] KPATKUX MOHHBIX U MOJIEKYJIIPHBIX YPaBHEHUN peakluid, CYIIHOCTb
OKHCIIUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUNA  TOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OaslaHCa 3TUX PEaKIIU;

MPEICKa3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCHIBATH) GU3UUECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX
BelllecTB (KUCIOPOa, 030H, rpaduT, anmas, KpeMHHH, 60p, azor, ¢gocdop, cepa,
XJIOp, HATPHM, KaJTuii, MarHui, KAJIbIIAN, ATFOMUHUH, )KEI€30, MEJIh, IIUHK, CEPEOPO)
¥ 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHWCJE WX BOJHBIX PAaCTBOPOB
(aMMHaK, XJI0pOBOJOPO/I, CepoBOOPO, okcuabl yraepoaa (II, IV), kpemuus (1V),
azora (I, II, III, IV, V) u docdopa (III, V), ceprr (IV, VI), cepaucras, cepnas,
azoTHas1, GocdopHas, yrojpHas, KpEMHHEBAas KHUCJIOTHI, OKCUILI U THUIPOKCHIBI
MetaioB [A-ITA-rpynn, antomunus, meau (II), uunka, xenesa (11 u I11));

MOSICHATH COCTaB, OTHAEIBHBIE CMOCOOBI MOJTYYEHUS W CBOMCTBA CIIOXKHBIX
BEIECTB (KUCIOPOJICOAEpKAIINE KUCIOTHl XJ0pa, a30TUCTasi, OOpHas, yKCycHas
KHCJIOTBI M UX coju, rajoreHuansl kpemuus (IV) u docdopa (III u V), okcun u
ruapokcus xpoma (I1I), mepmanranaT kanus;

OTIMCHIBATh POJIh BAKHEUIITUX U3YIa€MbIX BEIIECTB B IPUPOIHBIX ITPOIIECCAX,
BJIMSIHHE HA KUBbIE OPraHU3Mbl, IPUMEHEHHUE B PA3JIMUYHBIX OTPACISAX SKOHOMUKH,
UCIIOJIb30BAHUE JJI CO3/IaHUS COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHIA;

POBOJUTH PEAKIIMH, MOATBEPKAAIONINE KAaY€CTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJEPKAIIUECs B BOJHBIX PACTBOpPAX



WOHBL: XJOpUA-, OpoMua-, uoaua-, cyiabdar-, docdar-, kapboHat-, CHIMKAT-,
cynbpuT-, Ccynbpua-, HUTPAT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablusl, aTlOMUHUS, *Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA,;

OOBSCHSTH M MIPOTHO3WPOBATh CBOMCTBA BAKHEUIITNX M3YYacMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHUECKUX MPEBPAIICHUN B Pa3IAYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX D3JEMEHTOB XUMHYECKOW KHHETUKH H
TEPMOIMHAMHUKHY;

BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJISPHYIO M MOJSIPHYFO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COSIUHEHHS, MACCOBYIO
JIONII0 BEIIECTBA B PAcTBOPE, MOJBHYIO JIOI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUH, MOJIIPHYIO KOHIICHTpAIIMIO BEIIeCTBa B pPAacTBOpE, HAXOAWTH
pOCTEHIIyI0 (POPMYITy BEIIECTBA IO MACCOBBIM MJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKIUN C YIYETOM HEIOCTaTKa
OJTHOTO W3 PEAreHTOB, MPAKTUYECKOTO BBIXOAA MPOMYKTA, 3HAYEHUS TEIIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

coOroaTh mpaBuiia 0€30MacHON paboThI B TA0OPAaTOPUH MPHU UCIIOIH30BAHUU
XUMHYECKOH OCYABI U 000PYI0OBaHUS, @ TAKXKE MIPABHIIAa OOpAIICHHS C BEIIECTBAMU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJIHEHUS J1a0OpPaTOPHBIX OIBITOB U
IPAKTUUYECKUX paboT MO TOJYYEHUI0 M COOMpaHUIO Tra3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yTIEeKHUCIIOTO Ta3a) M PEIIeHUI0 SKCIIEPUMEHTAIBHBIX 33a4 10 TeMaM
Kypca, TIPEICTaBISATh PE3yJNbTaThl dKCIIEpUMEHTa B  (opme  BBIBOJOB,
JI0Ka3aTeNbCTB, TPa(UKOB, TAOIUI] M BBISBISTH SIMIIMPUIECKIE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIC OIEpAllUd MBICIIUTEIHLHON NEATeLHOCTH (aHAU3 U
CHUHTE3, CpaBHEHHE, O0000IEeHNEe, CHUCTEMATU3AINIO, BBISIBICHUE MPUINHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYECHUH CBOMCTB BEUIECTB M XMMHYECKHUX PEaAKIIHA,
BJIQJICTh €CTECTBEHHO-HAYYHBIMA METOJIaMHU TO3HAHUS (HAOIIOJCHNEe, U3MEPECHHE,
MOJIETUPOBAHUE, IKCIEPUMEHT (peaibHbIN U MBICIICHHBIN);

OpUMEHATh  MpaBwia  0e3omacHOro  oOpalieHus ¢ BEILIECTBaMH,
WCITOJIb3yEMBIMH B TTOBCETHEBHOM KU3HM, IPABHJIA IOBEICHUS B IIEJISIX COepeKEHUS
3MI0pOBbS U OKPYXKAIOIIEH NPUPOTHONW Cpenpl, TMOHWMAaTh Bpea (OMacCHOCTH)
BO3JICHCTBUS HAa JKWBBIC OPTraHU3MBI OINPEICIICHHBIX BEIIECTB, IMOACHATH Ha
puMeEpax CIocoObl YMEHBIIICHHS W TIPEIOTBPAIICHUS] UX BPEIHOTO BO3IEHCTBUSA,
3HAYCHUE KUPOB, OEIKOB, YIIIEBOIOB ISl OPTaHN3Ma YEJIOBEKa;

UCTIONIb30BaTh TOJMyYEHHBIC MpPEICTaBICHUs O cdepax MpodhecCHOHATHLHOU
JeSITEIIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMHU TEXHOJIOTUSMHU, KaK OCHOBY
Ui PO)ECCHOHATBHON OpPUEHTAIIMM M JJIi OCO3HAHHOTO BHIOOpa XUMHUHM Kak



PO HIIBHOTO TIPEeIMETa TIPH TIPOIOJKEHUN 00yUeHUS Ha YPOBHE CPEIHETO 00IIEro
o0OpasoBanus;

y4acCTBOBAaTh BO BHEYPOUHOM MPOEKTHO-UCCIEAOBATEIBCKON NIESITEILHOCTH
XUMUYECKOM U XMMHKO-3KOJIOTMYECKOW HaMpaBiIe€HHOCTH, NPUOOPECTH OIBIT
MPOBEICHUS YUEOHBIX UCCIIEAOBAHMI B YCIOBUSIX 00pa30BaTeNIbHbIX OpraHU3allni,
a TaKXe opraHu3anuii (IEHTPOB) JOTOTHUTEIHHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie)
KouTtpoJabHbie IpakTH4eckune
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumust — BakHas 00J1aCThb
€CTECTBO3HAHUS U
1.1 . 10 2
MPAKTUYECKOUN AEATETbHOCTH
yeJoBeKa
BemecTBa 1 XuMu4eckue
1.2 28 1
peakuuun
Hroro no pazgeny 38
Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
Bosnyx. [Tonstue o razax.
2.1 19 1 1
Kucnopon. Oxcubt
Bonopoa. Ilonstue o kucinorax
2.2 8 1
M COJISIX
Boga. PactBopsl. Ilostre 00
23 P 18 1 |
OCHOBaHHUAX
OCHOBHBIE KJIaCCHI
24 . 16 1 1
HEOPraHUYECKUX COCAMHEHUI
Hroro no pazgeny 61




Pa3nen 3. [lepuoanueckuii 3axkon n llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[Tepuoanueckuii 3aKOH U
31 [Tepuonnueckas cucrema 13
XAMUYECKUX diieMeHToB /1. U.
MenpneneeBa. CTpoeHue aroma
XuMuyecKas CBs3b.
3.2 OKucCIUTENbHO- 16 1
BOCCTAHOBUTEIbHBIE PEAKIIUN
Hroro no pazgeny 34
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 136 5 6
[TPO'PAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTsI pecypen
Pasznea 1. BemecTBo 1 XumMn4yeckasi peakius
11 [ToBTOpenue u yriryOiaeHne 3HaHU O 3
' BEILIECTBE
12 OcHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHUS 14 1 1
XUMHUYECKUX PEeaKuid
13 DNEKTPOIUTHYECKAS JUCCOLUALIHS. 14 1 )
' XUMUYECKHE peakllii B pacTBOpax
Hroro no pazneny 36
Pa3gen 2. HeMeTa/JILI M UX CO€IHUHEHUS
21 OOm1ast XapaKTepUCTHKA XUMHYECKHX g 1
' aneMeHToB VIIA-rpynmsl. ["anorenst
OO61as xapakKTepUCTHKA XUMUYECKUX
2.2 aneMmeHToB VIA-rpynnsl. Cepa u eé€ 10
COEIMHEHUS
OO1as xapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 12 1
COEIMHEHUS
OO01mas XxapakTepuCTHKA XUMUIECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yraepon u 13 1 2
KpEMHUI, UX coequHeHus. bop
Hroro no pazgeny 43




Pazgen 3. MeTaJIbl M X COCIUHEHU A

3.1 OO01mue CBOMCTBA METAJLIOB 10
3.2 Baxxuerinme MeTauibl U X COCTUHEHUS 22 2
Hroro no pazneny 32
Pa3nen 4. Xumus n okpy:kapomiasi cpeaa
41 BemecTBa 1 MaTepuanbl B )KU3HU YeJIOBEKA. 5
' OCHOBBI 3K0JIOTMYECKOM TPaMOTHOCTH
Hroro no pazneny 5
Pa3znen 5. O600menne 3HaHMit
51 [ToBTOpeHMe 1 0000IIEHE 3HAHMI 10 )
) OCHOBHBIX Pa3ZieJI0OB KypcoB 8—9 KiaccoB
Hroro no pazneny 10
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 11







IHHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[Ipenmer xumuu. Poiab XMMUH B )KU3HU
qeJI0BEKA

[TonsiTrie 06 HCTOPUU BO3SHUKHOBEHHS U
Pa3BUTHSI XUMHUH. XUMHUS B CUCTEME HAyK

Tena u BemectBa. Puznueckue u
XUMHUYECKUE CBOUCTBA BEILIECTB

duszndeckre ¥ XUMUYECKUE SIBICHUS

ITonsarue o TCOPCTUUCCKHUX MCTOJAX
MO3HAHUS B €CTECTBEHHBIX HayKax.
HcTouHrKy XMMUYECKON HHGOpMAITIN

[IpencraBnenus 0 Hay4HOM ITO3HAHUU HA
SMIIMPUYECKOM YPOBHE: HAOIIO/ICHHE,

HU3MCPCHUC, SKCTICPUMCHT, MOJICIIUPOBAHUC.

[Tonsitue o MeToax paboThI C
XUMHUYECKHMHU BEILIECTBAMHU.
O06opynoBaHue MIKOJIBHOW XUMHUYECKON
nabopaTopuu

[IpakTuueckas padora Ne 1 o reme
"IIpaBuna pabOTHI B TAOOPATOPHH U
npuEMBI 00paIeHus ¢ Ja00paTOPHBIM
obopynoBanuem"




YucThle BENIECTBA U CMECU

Crnioco0wI pasfieneHust cMmecei

[IpaxkTuueckas padora Ne 2 o reme

10 "Paznenenne cMmeceit (Ha mpuMepe OYNCTKHI
MOBapEHHOM comn)"

11 ATOMBI U MOJIEKYJIBI

12 XHUMHYECKHUE DIIEMEHTHI

13 IIpocTsle U CIOKHBIE BELIECTBA

14 BeniectBa MosieKynsipHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

15 Xumudaeckast popmyna. BaaeHTHOCTH
aTOMOB XMMHUYECKUX 3JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

17 Onpenenenue BaJJEHTHOCTH aTOMOB T10
dhopmynaM OMHAPHBIX COCTUHEHHI

13 OTtHOcCuTeNbHAs aTOMHAs Macca.
OTtHocuTenbHas MOJIEKYJIIpHas Macca
BrrunciieHus OTHOCUTENIBHOM

19 MOJIEKYJIIPHON MacChl BEIIECTB, MOJISIPHOU
MacChl, MacChl BEILIECTB U KOJIMYECTBA
BEIIECTBA

20 MaccoBast 10Ji1 XUMHUYECKOT0 JIEMEHTa B
COCIMHEHUU

)1 Brruucnenus MaccoBOil 10U XUMHUYECKOTO
3JIeMeHTa 1o (popMyIie CoeTMHEHUS

2 Haxoxaenue npocreiimiei popmyItbt

B€IICCTBA I10 MACCOBBIM JOJISAM 3JICMCHTOB




Brruucnenus npocreiimeit popmyibl

23 BEIIECTBA [0 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

24 KonuuecTBo BemiectBa. Moiib

)5 B3anMocBsI3bp KOIMYECTBA, MAaCChl U YUCia
CTPYKTYPHBIX €IMHUI] BEILIECTBA

26 MossipHast Mmacca CMECH BEILIECTB

7 MomnbHas 10515 XUMUYECKOTO AJIEMEHTA B
COCIMHEHUU

)3 Haxoxxnenne npocteitieit popmMybt
BEILECTBA 10 MOJIBHBIM JIOJISIM 3JIEMEHTOB

29 XuMHUYeCcKue SIBICHUSA. XUMHUYECKas
peakuus u e€ NpU3HaKu

30 3aKOH COXpaHEHHS MacChl BEIIECTB

31 ATOMHO-MoJEKyIgpHas Teopus. JKu3Hb U
nesreabHocTs M. B. JJomoHOCOBa

32 XHUMHUUYECKUE YPABHEHUS

33 Tunbl XUMHYECKUX PEAKIUH
PacuéTrbl N0 XMMHUYECKUM YPaBHEHUSIM

34 KOJINYECTBA U MACChl HCXOAHBIX BELIECTB
WJIU TPOJYKTOB pEeaKIuu
Brrunciienus no ypaBHEHUSIM XUMUYECKOM

35 peaKIMu: KOJIMYECTBa BEIIECTBA, MACChI 10
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WA MPOAYKTOB PEaKIIMHU

16 Brrunciienus no ypaBHEeHUSIM XUMUYECKOU

PEaKMU: KOJINMYECTBA BCUICCTBA, MACChI 11O




M3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
pEeareHToB WK MPOJAYKTOB PEAKIIMI

37 O06o01IeHre U cuCcTeMaTU3alus 3HaHUN

13 KontponpHas padorta Ne 1 mo teme
"BemectBa u XuMuueckue peakmuu'

39 Bo3nyx — cmecs rasos. [lonstue o razax.

40 3akoH ABoraapo. MomspHbIid 00bEM ra3oB
Brruncienus o0béMa, KOJIHYECTBA

41 BEILIECTBA ra3a M0 U3BECTHOMY €T0
KOJIMYECTBY BEILIECTBA, 00BbEMY

42 OTHOcHUTENbHAS NIOTHOCTh Ta30B

43 BrrunciieHuss OTHOCUTENIBHOM MIIOTHOCTH
ra3oB
OrnpenenieHre OTHOCUTEIbHOU

44 MOJIEKYJISIPHOM Macchl ra3000pa3HOTo
BEIIECTBA 10 U3BECTHON OTHOCUTEILHOU
IUIOTHOCTHU
Brruucienus OTHOCUTEIBLHOU

45 MOJIEKYJISIPHOM MACCHhI ra3a o U3BECTHOU
OTHOCHUTENIbHOM TIOTHOCTH

46 OObEMHBIE OTHOILIEHUS Ta30B MIPU
XUMUYECKUX PeaKLUsixX

47 Boruncnenus 006EMOB ra3oB 1Mo
YPaBHEHUIO XUMUYECKON peaKkIuu

48 Kucnopon — snemMeHT u mpocToe BEIIeCTBO

49 OKcuael

50 Crioco6bI nostyueHus KUCIopoa B

1ab0paTopun ¥ MPOMBIIUICHHOCTH




[IpakTuueckas padora Ne 3 o reme

51 "TTonyuenue u cobupanue KMUCIOPOa,
M3y4YEHHE €ro CBOMCTB"

52 KpyroBopot kuciopoja B npupoje

53 O30H — anmoTporHas MoauduKaus
KHCIIOpOJa
TennoBoit 3¢ (hekT XUMUIECKOH peakiuu,

54 TEPMOXUMHUYECKHE YPABHEHUSI, IK30- U
SHJIOTEPMHUUYECKHUE PEAKIUN

55 Tonnuso. Ucnonb30oBanue yris 1 METaHa B
KaueCTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Brrunciienus no ypaBHEHUSIM XUMUYECKOM
peakuuu: KOJIMYecTBa BellecTBa, 00bEMa,

56 MaccChl M0 U3BECTHOMY KOJIMYECTBY
BeIeCTBa, 00BEMY, Macce peareHTOB WK
MPOJIYKTOB PEaKLUU
Kontponbnas padota Ne 2 mo teme

57 " "

Bo3zayx. Kucnopoa. Oxcuibt

58 Bonopoa — anemMeHT U npocToe BEIEeCTBO

59 Crioco0bI ostyueHust BOAOPoia B
1ab0opaTopuu ¥ MPOMBIIUICHHOCTH
[TpakTrueckas padota Ne 4 o Teme

60 "ITomyuenue u cobupanue BoIopoaa,
M3y4EHHE €ro CBOMCTB"

61 Hcnonp3oBanue BogopoJa B Ka4eCcTBE
TOIIMBA

6 [Tonstue o xucnorax u consax. Cocras

KHUCJIOT U COJIEH




Brruncienus o0béMa, KOJIHYECTBA

63 BEILIECTBA ra3a MO U3BECTHOMY €TI0
KOJIMYECTBY BEILIECTBA WU 00BEMY

64 Brruncnenus 006EMOB ra30B 1Mo
YPaBHEHUIO XUMUYECKOU pEAKLINU
Brrunciienus no ypaBHEHUSIM XUMUYECKOM
peakuuu: KOJIMYecTBa BellecTBa, 00bEMa,

65 MaccChl M0 U3BECTHOMY KOJIMYECTBY
BeIeCcTBa, 00BEMY, Macce peareHTOB WK
MPOJIYKTOB PEaKLUU

66 dusnyeckue coiicTsa Boanl. Bona B
npupojie

67 AHanIu3 ¥ CUHTE3 — METO/Ibl U3yUCHHUS
cocTaBa BOJIbI

68 XUMHUYECKUEe CBOMCTBA BOJIbI

69 CocraB 0CHOBaHHUM

70 PactBopsl. PacTBOpUMOCTE BEIIECTB B BOJIE
Haceliiiennbie 1 HeHACHIIEHHEIE,

71 KOHIICHTPUPOBaHHBIEC U pa30aBJICHHbBIE
pacTBOpbI
CrniocoObI BbIpayKeHUS! KOHIICHTPAIIUU

72 pacTBOPOB: MaccoBas A0JIsI pACTBOPEHHOTO
BEIIECTBa, MOJIApHAs KOHIICHTpaIUs
[IpakTuueckas padora Ne 5 o reme

7 "[IpuroroBieHue pacTBOPOB C

onpeaenEéHHON MacCOBOM 10JeH
pactBopéHHOro BemiecTBa. IlpurorosieHue




pacTBOPOB C ONPEIEIEHHON MOJISIPHOMN

KOHIIEHTpAIlMeH pacTBOPEHHOTO BEIIIECTBA

BrrauciaeHus ¢ ucnojib30BaHuEM MOHATUS

[y «MaccoBasi 0I5 BEIIECTBA B PACTBOPE»
Boruncnenus ¢ UCronb30BaHUEM MTOHSITHS

75 «MOJISIpHAsl KOHIIEHTPALUs paCTBOPEHHOTO
BEIIECTBA»

76 Ponb pacTBOpOB B npupoie U KU3HU
yenoBeka. KpyroBopot Bojbl B IpUpoie

77 3arpsi3HeHue NpupoHbIX Bod. OxpaHa u
OYHCTKA MIPUPOTHBIX BOJI.
Boruncnenus ¢ ucnonb3zoBaHueM rpadukos

78 pacTBOPUMOCTH ISl paCYETOB
PacTBOPUMOCTH BELIECTB

79 Boruncnenus ¢ UCrnonb30BaHUEM MTOHSITHS
«MaccoBasi 10151 BEIlleCTBa B PACTBOPE»
Bbruncienus ¢ uCHoIb30BAHUEM TTOHATHS

80 «MOJISIpHAsl KOHLIEHTPALUs paCTBOPEHHOTO
BELIECTBA»
Brruncnenus ¢ ucnonbp3oBaHueM rpadukoB

81 pacTBOPUMOCTH JIJIsl pacu€TOB
PacTBOPUMOCTH BELIECTB

82 O00011eHNEe U cCUCTEMATU3ALMs 3HAHUN
KonTtponbHas padora Ne 3 o teme

83 | "

Bonopoxa. Bona. PactBopel. OcHoBaHust
84 Oxkcuppl: cocTaB, KiaccupuKanus,

TPUBHUAJIBHBIC HA3BAHUA




[TonyuyeHne u XMMUYECKHE CBOMCTBA

85
OKCHIOB

26 [TonsaTue o ruapOKCHUIAX — OCHOBAHMSIX U
KHCIJIOPOJICOACPKAIINX KUCIOTaX

%7 du3nvecKue U XUMUYECKHE CBOMCTBA
KHUCJIOT

88 [lonyuenne kucaor

89 Knaccudukamus ocHoBaHMi

90 [{émoun, UX CBOMCTBA U CIIOCOOBI
MOJTYdCHUS

91 HepacTBopumbie 0OCHOBaHUSI, UX CBOIMCTBA U
CHOCOOBI OTyYCHUS
[Tonsatue 06 aMmpOTEPHBIX THAPOKCUAAX:

92 XHMHYECKHUE CBOMCTBA U MOJIyYEHHUE.
[IpuMeHeHNe Ba)KHEUIINX OCHOBAHUI

93 Comu: cocraB, Ki1accuuKaius,
TPUBHUAJILHBIC HA3BaHUS

94 dusnyeckrue U XUMHUYECKHUE CBOMCTBA
coneit. [lomyuenue conei

95 ['eneTnveckas cBsI3b MKy KiIacCaMu
HEOPTaHWYECKUX COCTMHCHHI
[Ipaktrueckas padota Ne 6. Pemenue

96 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME
«OCHOBHBIE KJTACCHl HEOPTAHUUECKHUX
COCTUHEHUI)
Brrunciienus no ypaBHEHUSIM XUMHUYECKOU

97 peaKIuu: KOJIU4YeCcTBa BEIIECTBA, 00BEMA,

MAcCCBhI 110 U3BECTHOMY KOJIHNYCCTBY




BeIlecTBa, 00BEMY, Macce peareHTOB WK
MIPOJIYKTOB PEAKIIUH

BBI‘II/ICJICHI/IH MacCChbl npo;[yKTa peaKI_II/II/I I10
U3BECTHOU Macce OJHOI'0 U3 UCXOTHBIX

98 BEILIECTB, B35TOTO B BUJIE PAaCTBOPA,
CoJIepKaIero onpeAeIEHHYI0 MaCCOBYIO
JIOJTFO0 PaCTBOPEHHOTO BEIIECTBA
KonTtponbnas padora Ne 4 o teme

99 "OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coequueHui"

100 [lepBbIe MOMBITKU KJIACCH(PHUKAIINN
XUMHYECKHX 3JICMEHTOB

101 [TonsiTue 0 Tpynax CXOAHBIX JIEMEHTOB

102 DJeMeHTHI, KOTOpbIe 00pa3yIoT
aM(pOTEepHBIE OKCUIBI U TUIPOKCH/IBI

103 ITepuonnueckuii 3akoH. OTKpBITHE
[Tepronuueckoro 3akoHa
KopotkoneproaHas v JIIMHHONIEPUOHAS

104 tdhopwmel [lepronnyueckoit cucTeMsbl
xumuueckux 3yemenToB /.M. MenaeneeBa

105 [leproas! u rpynmnsl

106 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB

107 CocraB aTOMHBIX s11ep

108 N3oTOmBI KaK pa3HOBUHOCTH aTOMOB
XUMHYECKOTO 3JIEMEHTA

109 ONEKTPOHBI

110

DNeKTpoHHass OpOUTab




111

OHepreTudyeckue ypoBHU U IOypPOBHHU
aToma, s-, p-, d-opouranu

112

DJEeKTpOHHBIE KOHPHUTYypaIU U
3JIEKTPOHHO-TpaduuecKkue GopMysl
aTOMOB

113

CTpoeHue IEeKTPOHHBIX 000704YeK aTOMOB
nepBbIX 20 XUMUYECKHUX PJIEMEHTOB
ITepuoaunueckoii cucremst [1.1.
Menneneena

114

3aKOHOMEPHOCTU U3MEHEHUS paJinyca
aTOMOB XMMHYECKHUX JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOICTB I10 TPyIIaM U IEPUOAAM

115

3Mmenenye cBOMCTB COeIMHEHUN
XUMHUYECKHUX AJIEMEHTOB B MIEPUOJIAX U

rpymnmnax

116

XapakTepucTuKa XMMUYECKOTO 3JIEMEHTA
1o ero noJjioxkeHuto B [lepuonuueckoi
cucteme JI.11. MenaeneeBa

117

3nauenue [lepuoauyeckoro 3akoHa u
[lepronueckoi cUCTEMBI XUMUYECKUX
OJICMCHTOB JI1 pa3BUTHUA HAYKU U
MPAKTUKU

118

DIEKTPOOTPULIATENHOCTh XUMUYECKUX
3JIEMEHTOB

119

KoBanmenTHas IoJIsApHas CBA3b

120

KoBanentnas HCIIOJIsIpHAad CBA3b

121

HMounnas cBs3b




122

DJEKTPOHHBIEC U CTPYKTYpPHBIE (POPMYITBI
BEILECTB

123

Kpucramnuyeckue u amop(HbIe BelecTBa

124

THumbl KPUCTATVTMYECKUX PEHIETOK U UX
XapaKTepUCTUKU

125

[TpuunHBI MHOTOOOpA3Hs BEILECTB,
3aBUCHMOCTb CBOMCTB BEILIECTB OT COCTaBa
Y CTPOCHUS

126

CreneHp OKHUCIEHUSI

127

OKHUCINTEILHO-BOCCTAHOBUATEIILHEIE
peakiuu

128

XUMHYECKHE DJIEMEHTEI — OKHCIUTEIN 1
BOCCTAaHOBHUTCIIN

129

CocraBneHue ypaBHEHU OKUCIUTEIbHO-
BOCCTAaHOBUTCIBbHBIX peaKHHﬁ, METO/
9JIEKTPOHHOTO OaaHca

130

Brrunciienus no ypaBHEeHUSIM XUMUYECKOM
peakuuu: KOJIMYecTBa BellecTBa, 00bEMa,
Macchl IO U3BECTHOMY KOJIMYECTBY
BEIleCTBa, 00BEMY, Macce peareHTOB WK
MPOJIYKTOB PEaKLUU

131

Brrunciienust npocTeniieid MoJIeKyJISIpPHON
(dbopMyIIbl BElIeCTBA MO U3BECTHHIM
MacCOBBIM JIOJISIM 3JIEMEHTOB

132

O0001IeHUE U CUCTEMATU3ALMS 3HAHUN

133

KonTtponpHas padorta Ne 5 o teme
"Ctpoenue atroma. XuMU4eckas CBs3b"

134

Pe3epBHbIil ypok




135 PesepBHbIil ypok 1

136 Pe3epBHBIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 136




9 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoTshI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

CtpoeHne aToMOB

TlocnenoBaTeIbLHOCTD 3aII0THEHUS
AJIEKTPOHHBIX OpOHTAIeH aTOMOB MaJIbIX
MIePHOJIOB

Oco0eHHOCTH 3aIIOJTHEHUS SIIEKTPOHHBIX
opOuTaneit aToMOB OOJIBIITNX MTEPHOJIOB

CreneHb OKHUCIICHUS M BaJICHTHOCTD

Bunpl xumMudeckoil cBs3u

OOMEHHBIN ¥ TOHOPHO-AKIIETTOPHBINA
MEXaHW3M 00pa30BaHUs KOBAJICHTHOU
CBA3U. MexXMOIIeKyIsIpHbIC
B3anMMOICHCTBUSI

TuIbl KPUCTAIUTNYECKHUX PEIIETOK,
0COOEHHOCTH CTPOEHUS
KPUCTALIMYECKUX PEMIETOK

3aBHCHUMOCTE CBOMCTB BEIECTBA OT TUIIA
KPUCTAJUTMYECKON PEeETKH U BUIA
XUMHYECKOU CBSI3U

Krnaccudukanus XuMHYECKUX peaKIIHii
10 Pa3JIMYHbIM PU3HAKAM

10

DHepreTruka XUMUYECKUX PEaKIUi.
TennoBoit 3¢ ekt xumMuueckoit peaxkuu




11

3akoH ['ecca 1 ero ciaeacTBusg

12

BbrauciieHus mo TepMOXUMUYECKOMY
YPaBHEHHIO PEAKIIUU: TEIUIOBOTO

s hekTa XUMIUIECKON PEeaKII|H 10
KOJIMYECTBY BEIIECTBA, MACCE WITH
00BEMY TIpOpEearupoBaBIIEro WK
00pa3oBaBIIETOCS BEIECTBA

13

IloHsATHE O CKOPOCTU XUMHUYECKOMN
peaKkyy. 3aKOH JEHCTBYIOIINX MAaccC

14

OHeprus aktuBaiuu. [lonstue o
katanuze. epmenTol. UTHrHOUTOPHI.

15

@akTOpPBI, BIUAIOIIKNE HA CKOPOCTh
XUMHYECKOHN peaKiuu

16

[lonsiTHE O XMMHYECKOM PAaBHOBECHH,
npuHuun Jle Hlarense

17

DaxTOpHI, BAUAIONIUE HA COCTOSTHUE
XUMHYECKOIO PABHOBECHS.
IIporno3upoBaHue BO3MOXKXHOCTH
IIPOTEKAHNS XUMHYECKUX IPEBpAIICHUN
B Pa3JIMUHBIX YCIOBUSX

18

OKHCIIUTEIHHO-BOCCTAHOBUTEILHEIE
peakmuu

19

Baxxupie OKUCIUTEIN U BOCCTAHOBUTEIH.
[Tepmanranat kanus

20

CBolicTBa IPOCTBIX BEIIECTB —
METAJUIOB U HEMETAJIOB, KHCIIOT U COJei
— B CBETE MPEJCTABICHUM 00




OKHCJIHUTENLHO-BOCCTAHOBUTEILHBIX
peaKIusx

[TpakTuyeckas pabora Ne 1. Pemenue
HKCHEPUMEHTAIBHBIX 3314 110 TEME

21 «OKHUCTUTENBHO-BOCCTAHOBUTEIIbHbBIC
peaKIm»
Kontponbnas padota Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEaKLUii»

” PactBopenue kak (GpU3NKO-XUMHUYECKUIT
porecc

24 DNEKTPOIUTHI U HEINEKTPOIIUTHI

)5 Teopust 3nEKTPOTUTUUECKON
JIMCCOIUALUN

26 HNoHHOe npoun3BeiIeHre BOAbI.
Bonopoansiii mokaszarenb

7 DNEKTPONUTHYECKAs TUCCOLUALIMS
KHCJIOT, OCHOBaHUI U CoJeH

28 Peaxiuu noHHOoro ooMena
CBOICTBA KHCJIOT, OCHOBAHUM M COJICH B

29 CBETE MIPE/ICTaBICHHUI 00
ANEKTPOIIUTUYECKON JUCCOIUAIIUI

30 KauecTBeHHBIE pEaKIIMN HA HOHBI
[TpakTrueckas padota Ne 2. Permenue

31 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
«DIIEKTPOIUTUYECKAs TUCCOLIHALIHSI

32 IM'uaponus coneit

33 HonHbIe ypaBHEHHUS TUAPOIU3A CONEH




34

[TpakTuyeckas pabora Ne 3. Pemenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
«I'unponus conen»

35

Boruucnenust Mmacchl MpoAyKTa peakiuu
10 U3BECTHOM Macce OJHOTO U3
HUCXOAHBIX BCIICCTB, B3ATOI'O B BUJIC
pacTBOpa, COAEPIKALIErO ONPENEITEHHYIO
KOHIIEHTPALHIO PACTBOPEHHOTO
BEILIECTBA

36

Konrtponsnas padora Ne 2 o teme
"DNIeKTPOIUTHYECKAS TUCCOUALIUS.
XHUMUYECKUE PEaKIMU B pacTBopax"

37

OO01mas xapakTepuCTHKa HEMETaIIOB

38

OO11as XxapaKTepUCTUKA raJIOr€HOB

39

XHUMHUYECKHE CBOMCTBA TaJIOTCHOB.
XUMHUYECKUE CBOMCTBA XJI0pa

40

Xnopooaopod. ConsiHast KUCIIOTa

41

[TpakTuyeckas padora Ne 4 o Teme
"TlosrydeHne COITHOM KUCIIOTHI,
H3y4yeHue e€ CBOMCTB"

42

ITonsATHE O KUCIOPOACOAEPKAILUX
KHCJIOTax XJiopa U UX COJIAX

43

Beraucnienus mo ypaBHEHUSIM
XUMAYECKHX PEAKIUii, €CIIN OJIMH UX
peareHToB J1aH B U30BITKE

44

Baxxnerinme coeMHEHU XI0pa U UX
HaxO0XXJICHHUE B IPUPOJIC




OOmas xapakTepucTuka 31eMeHToB VIA-

45
TpyMIbI
CrtpoeHue u CBOWCTBA IPOCTOTO

46 BELIECTBA CEPbl. AJIJIOTPOIIHBIE
Moau(HUKAIIH Ceph

47 CepoBognopo, ctpoeHue, hpuznyeckue u
XUMHUYECKHE CBOMCTBA

48 Oxkcuppl cepbl

49 CepHucrast KUCI0Ta U €€ COJIN.

50 CepHas KMCJIOTa U €€ COJIU

51 IIpoMBIIIIIEHHOE ITOJTyYE€HHUE CEPHOMI
KHCIIOTHI
Haxoxnenue cepbl 1 €€ COeTMHEHUN B

5 npupoae. XuMHUYECKOe 3arps3HeHHe
OKpY>KaroIleH Cpelibl COEAUHEHUSIMU
Cephl
Brruncnenus Mmaccbl IpoAyKTa peakiiuu

53 10 U3BECTHOU MacCOBOM (00BEMHOI)
none (%) ero BbIX0o/a OT TEOPETUYECKHI
BO3MOYKHOT'O
Brruucnenust maccoBoii (00BEMHOI)

54 nonu (%) BbIXOJa MPOIYKTa PEAKIIUU IO
M3BECTHOM Macce (00bEMY) UCXOTHOTO
BEIIECTBA U MPOJYKTa peaKkluu

55 OO1mas xapakTepucTUKa dJIeMEHTOB VA -
TpyMIbI

56 A30T, pactipocTpaHEHUE B IPUPOJIE,

¢du3nyeckue 1 XUMHUYECKHE CBOCTBA




AMMHUaK, ero pu3nYecKkre 1 XUMHUECKUE

57 .
CBOICTBa

58 Conu ammoHUs
[TpakTrueckas padota Ne 5 mo reme

59 "[lony4yenne amMmmuaka, M3y4eHUe ero
CBOMCTB"

60 Oxcunst azota (I, 11, 111, IV, V)

61 A3otucras Kuciaora. A30THast KHCIOTa

6 [IpoMBIITIEHHOE ITOJyYE€HHUE a30THOU
KHCIIOTBI
Hurtpatel 1 HUTpUTBEL. XUMHUYECKOE

63 3arpsi3HEHUE OKPYXKAIOLEl CpeIbl
COCJIMHEHUSIMU a30Ta

64 docdop, amoTporHbIe MOIUPUKAITHA
docdopa

65 Oxcunbl hocdopa (111, V) u dochopras
KHCIIOTa
[ToHsITHE O MUHEPATHHBIX YIOOPEHUSX.

66 3arpsi3HeHue NPUPOJHBIX BOJTOEMOB
COeIMHEHHUSAMU a30Ta U Gochopa

67 Yraepon, ero aJuIoOTpOIHbIE
MOaU(HUKAIINY U CBOHCTBA
Oxcuppl yriaepoaa, ux pusudeckue u

68 XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE

POOJIEMBI, CBS3aHHBIEC C OKCUIIOM
yraepona (IV)




69

[TpakTuyeckue pabotel Ne 6 o Teme
"[MTonyuenue oxcuna yraepoaa (IV) u
W3y4YEHHUE €ro CBOMCTB"

70

VYrosapHasg KUCIIOTa U €€ COJIN

71

[lepBoHayanbHbIE MOHATHUS 00
OpPraHMYECKUX BEIIECTBAX KakK O
COEMHEHUSX yriepojaa

72

[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB
Y UX POJIb B OBITY ¥ POMBIIIEHHOCTH

73

ITousTre 0 OUOJIOTUYECKH BAXKHBIX
OpPraHMYECKUX BEIIECTBAX — JKUPaX,
Oenkax M yrieBojaax

74

Kpemnnii, ero ¢puznueckue u
XMMHYECKHE CBOMCTBA

75

Oxkcua kpemnus (IV), kpemHneBas
KHCJIOTA, CHITUKATHI

76

bop. bopHas xucnora

77

[TpakTrueckas padota Ne7. Pemenue
SKCIEPUMEHTANIBHBIX 33/a4 I10 TEME
«BaxkHelnme HeMeTauTbl U UX
COCJIMHECHU S

78

Brruucnenust maccel (00bEMa; H.Y.)
MPOJYKTa peakuu Mo JaHHOW Macce
(00BEMY) HUCXOTHOTO BEIIECTBA,
COZIepKaIIero ONpeeIEHHYIO MACCOBYIO
JIOJIIO IPUMECEN




79

Konrtponsnas padora Ne 3 o teme
«Baxuennme HeMeTaUIbI U UX
COECIVHEHUSY.

80

OOm1ast XapaKTepUCTHKA XUMHYECKHX
3JIEMEHTOB — METAJIOB HA OCHOBAHHUH
ux nonoxenus B [ICXD J1.1.
Meunneneena

81

Mertannst A- u b-rpynn

82

Mertannmndeckas CBSI3b U METaJUIMYECKast
KpUCTaJTI4ecKas pemérka. 3aBUCUMOCTh
(bu3MYECKUX CBOWCTB METAJLJIOB OT
CTPOCHHS KPUCTAJUIOB

83

O01mme XUMAYECKHE CBOMCTBA METAJVIOB

84

OOu1re crnocoObl MOTYyYSHHsI METALIOB,
MeTairyprusi. CruiaBbl

85

DNEKTPOJIN3 PACIIaBOB M PACTBOPOB
coJiel KaK OJIMH U3 CITIOCOOOB TOJTYICHHS
METAIIOB

86

Bbruucnenus no ypaBHeHUsIM
AJIEKTPOJIN3a PACIVIaBOB U PACTBOPOB
BEIIECTB

87

IlonsATHE O KOPPO3UU METAILIOB

88

Brruncnenus coctaBa cMecei ¢
KCIMOJIb30BAHUEM PEIICHUS CUCTEM
YpaBHEHUU

89

PaznnyHble TUIILI BEIYUCIEHUN 10
YpaBHEHHUSM XUMHYECKUX PEAKIIHI

90

Mertannsl A-rpyni. lenounsie MmeTamist




Haxoxnenue B npupone. CoiicTBa

o1 IIEJIOYHBIX METAJIJIOB

92 Oxcnpl U TUIPOKCHIBI HATPUS U Kallus

93 [IlenmouHo3eMeNbHBIC METAIIIBI

94 Baxxueiine coeTMHEHUS KBNS,
CBOMCTBA, IPUMEHEHUE

95 JKECTKOCTH BOIBI U CIIOCOOEI €€
yCTpaHEHUS
[TpakTuyeckas pabora Ne 8 o Teme

96 "YKEcTKOCTL BOABI 1 METOAEI €6
ycTpaHeHus"

97 AnroMuHUN

08 AMdoTepHbIe CBOMCTBA OKCHIA U
THIPOKCH/IA ATFOMUHUS

99 OO01mas xapakTepucTHKa METalioB b-
rpyni (MoOOYHBIX TTOATPYIII)

100 [TepBoHaYaNbHBIE PEACTABICHUS O
KOMIUICKCHBIX COSAMHEHUSX

101 Mens u cepedpo

102 [IpencraBienust 00 aMMHAYHBIX
KOMILIEKCax cepedpa 1 Meau

103 uak

104 AMpoTepHbIE CBOIICTBA OKCHIA U
THIPOKCHU/IA IUHKA

105 Keneso

106 Oxcupl, THAPOKCUIBI 1 conn kene3a (1)

u xene3a (I11)




107

UyryH u cranb — CILIaBhI XKelle3a

108

[TpakTrueckas padota Ne 9. Permenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«BaxkHeume MeTasibl U UX
COCJIMHECHHU S

109

Brruncnenus coctaBa cMecei ¢
KCMOJIb30BAHUEM PEIICHUS CUCTEM
YpaBHEHUU

110

PaznnyHble TUITLI BEIYUCIEHUN 10
YpaBHEHHUSM XUMHUYECKUX PEAKIIHI

111

Konrtponsnas padora Ne 4 o teme
«BaxHelIe MeTaibl U uX
COCTMHECHHU

112

BbesomnacHoe ncnonb30BaHUE BEMIECTB U
XUMUYECKHX PEaKIUil B OBITY

113

HoBbie maTepualibl 1 TEXHOJIOTHH.
[TpUHIUTIBI «3ETEHON XUMUM

114

XuMus 1 310pOBbE

115

XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH
cpensl. [IonaTue o nmpeaensHo
JIOITYCTUMOW KOHIIEHTPALUU BELIECTB

(TIAAK)

116

DKOJIOTHYECKHUE TPOOIEMBI, CBSI3aHHBIE C
COCAMHEHUSIMU YIJIEpOJia, a30Ta, CEPBHI,
TSOKENBIX MeTanaoB. Poiabs XxumMuu B
PEIICHUHN YKOJIOTHYECKUX MPoOIeM

117

[Tepuonuueckuii 3aKOH 1
[Tepuoanueckas cucTeMa XUMHUIECKUX




9JICMCHTOB B CBCTC TCOPHUUN CTPOCHU A
aToMa

118

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHUYCCKHUX DJIEMEHTOB U UX
COCIMHEHMH B IIEPUOJAX U IPYIIIAX

119

CtpoeHue BelecTBa B TBEPAOM, KUIKOM
1 Ta3000pa3HOM COCTOSIHUH. Buib
XUMHYECKON CBI3U

120

Knaccudukanms XuMruaeckux peakiuit
10 Pa3IMYHBIM MTPU3HAKAM

121

[Iporuo3upoBanre BO3MOKHOCTH
IIPOTEKAHUs XUMUYECKUX IIPEBPALLCHUN
B Pa3JIMYHBIX YCIOBUSX HA OCHOBE
MPECTABICHUN XUMHUYECKON KHHETUKHU U
TEPMOJIMHAMHUKH.

122

XUMHUYECKUE PEAKIIMU B paCTBOPAX.
I'mpponus conen

123

CBoiicTBa KMCIIOT, OCHOBAaHHU U COJICH B
CBeTe IpeACTaBICHUN 00
BJIeKTpOHHTH‘{eCKOﬁ aucconualnnun

124

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE
peaKkuuu. DIEKTPOIHU3.

125

[TpakTuyeckas padora Ne 10. Perenue
HKCTIEPUMEHTAIBHBIX 3371a4 110 TeMe
«XMMHUYECKNE PeaKkum»

126

[TpakTuyeckas padora Ne 11. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a4a4 110 TEME




«MeTaJ'IJ'IBI, HEMCETAJIJIbI U UX

COETUHEHUS»
127 PesepBHbIil ypok 1
128 Pe3epBHbIil ypok 1
129 PesepBHbIil ypok 1
130 Pe3epBHbIil ypok 1
131 Pe3epBHbIil ypok 1
132 Pe3epBHbIil ypok 1
133 PesepBHbIil ypok 1
134 Pe3epBHbIil ypok 1
135 PesepBHbIil ypok 1
136 Pe3epBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

11







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






	химия 8-9 класс
	8-9 класс

