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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMHUM Ha YPOBHE OCHOBHOTO 00IIEro 0Opa30BaHUs COCTaBIEHA Ha
OCHOBE TpeOOBaHUM K pe3yJjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHON MpOrpamMMBbl
OCHOBHOTO 0011ero odpaszopanus, npenacrarieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
denepanbHOil pabouel mporpaMMbl BOCITUTAHUS M C YYETOM KOHIICTIIIUU MPENOIaBaHUs
yueOHOro mpeaMera «XuUMHs» B 00pa30BaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma o xumMuu Ja€T MPEACTaBICHHUE O IEJISIX, 00IIel cTparerun o0y4eHus,
BOCIIUTAHUS U PA3BUTHS 00yUaIOIIMXCS CPEACTBAMM YUEOHOTO MpEeIMETa, yCTaHABIMBAET
o0s3aTeNbHOE TPEIMETHOE COJACp)KaHWE, MPEAyCMATPUBACT PACIPECICHHE €ro Io
KJIACCaM M CTPYKTYPUPOBAHUE IO pa3/iesiaM U TEMAM MPOrpaMMbl 10 XUMUU, ONPEACIISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XAPAKTEPUCTUKHU COAECPKAHUSA, PEKOMEHIYEMYIO
NOCJIEIOBATENBHOCTD U3YUECHHSI XUMUHU C YUETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsA3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH O0O0yYaromuxcs,
ompenensieT BO3MOXKHOCTH TMpeaMeTa Ui peanu3anud TpeOOBaHWUN K pe3ylbTaTaM
OCBOEHHUS OCHOBHOM 0O0pa3oBaTelbHON MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a Takke TpeOOBaHUI K pe3yibTaTaM OOyuYeHHsS XMMHUHU Ha ypOBHE Ileyeit
U3y4YeHHUs TMpeAMETa U OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATENHLHON JE€ATEIBbHOCTH
00yJaroIerocst o OCBOCHHUIO Y4EOHOTO COACPIKAHNS.

3HaHWE XUMHUU CIY)KUT OCHOBOM g  (GOPMHPOBAHUS  MHUPOBO33PEHUS
0o0y4Jaromierocsi, ero MpeACTaBICHU O MaTEePUAIBHOM E€IMHCTBE MHUpPA, BAXKHYIO POJb
urparoT (GopMUpyeMble XUMUEH MPECTABIECHUS O B3aUMOIPEBPALIEHUSAX SHEPTHH U 00
ABOJIIOIMM BEIIECTB B MPHUPOJIC, O MYTAX PEIICHUS TJI00ATBHBIX MPOOJIEeM YCTONYHMBOIO
Pa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, HHEPreTUUECKOM, MHUINEBOM M HKOJOTHYECKOU
0e30macHOCTH, IPOOIIEM 3IPABOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET peaii3allid BO3MOXKHOCTEH JJii caMOpa3BUTUS U (HOPMUPOBAHMS
KyJbTYPBI JUYHOCTH, €€ 001ed 1 (PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJaJA B (QOPMUpPOBAHWE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOyyarommxcs, HAaBBIKOB 150, CaMOCTOSITEIbHOU y4eOHOM JEATENbHOCTH,
AKCIIEPUMEHTAILHBIX U UCCIIEI0BATENLCKIUX YMEHHM, HEOOXOIUMBIX KaK B TIOBCEAHEBHOM
KU3HU, TaK U B TPOPECCUOHATILHOMN €SI TEIbHOCTH;

3HAKOMHUT CO CTEIU(UKON HAYYHOT'O MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI 1I€JIOCTHOTO
B3[VISiJa HA EJUWHCTBO MPHUPOJBI MU YEIOBEKA, SBISIETCS OTBETCTBEHHBIM ATAallOM B
(GbopMHUPOBAHNYT E€CTECTBEHHO-HAYYHONU TPAMOTHOCTH 00YyYaIONUXCS;

CIoCcOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYUYHBIM
3HAHUSM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOIMUYECKOE 0Opa3oBaHUE
00yyarommxcs.



JlanHbpie HampaBieHUS B OOYYECHUHM XUMHUU OOECIIEYMBAIOTCS  CHEIMPUKON
coJiep)KaHusl y4eOHOTO MpeAMETa, KOTOPbIN SIBISETCA MEeAarorn4ecky aJanTHpOBaHHBIM
OoTpakeHueM 0a30BOM HayKU XMMHUU HA ONPEeAEHHOM dTane e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE O0OydYarolMMHUCA CHUCTEMbl IE€pBOHAUYAJIbHBIX MOHATHUM XHMHH, OCHOB
HEOPraHMYECKOM XMMHUU U HEKOTOPBIX OTAEJIBbHBIX 3HAYMMBIX ITOHATHM OPraHUYECKOU
XUMHUH.

CtpykTypa conaepkaHusi NpOrpaMMbl O XUMUU CHOPMHpPOBaHA Ha OCHOBE
CUCTEMHOI0 noaxonaa K €€ nzyuyeHuro. CoaepKaHue CKIIaIbIBa€TCs U3 CUCTEMBI IIOHATHM O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN 0 XUMHUUYECKOH peakuuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 PUHIIUILY [10CIEI0BATEIBHOIO Pa3BUTHUS 3HAHUN
Ha OCHOBE TEOPETHYECKUX NPEACTABIECHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoguueckoro 3akona /[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMHHU;

— YUYEHHUSI O CTPOCHHMH aTOMA U XMMUYECKOU CBSI3H;

— MPEACTaBICHUHN 00 EKTPOTUTHUECKON TMCCOLMALINY BEIIECTB B pacTBOpax.

Teopernueckre 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH MOJYYEHHBIX U
OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENIBHO OT OJHOTO YPOBHS K JIPYroMy,
BBIMOJHAS (YHKUMU OOBSCHEHUS W TPOTHO3UPOBAHMSI CBOWMCTB, CTPOCHUS U
BO3MOKHOCTEHN MPAKTUYECKOT0 IPUMEHEHHUS U ITOJy4YEHUS U3y4aeMBbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl MO0 XUMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO MPEICTABICHUS O
XAMUYECKOW COCTABJIAIOIICH HAYYHOM KapTHHBI MHUPA B JIOTUKE €€ CUCTEMHOW MPUPOIBI,
LICHHOCTHOI'0 OTHOLIEHMS K HAYYHOMY 3HAHUIO U METOJAM [O3HAHUs B Hayke. M3yueHue
XUMUU IPOUCXOIUT C MPUBJICUCHUEM 3HAHUI W3 paHee M3YUYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knaccel» u «du3uka. 7 Kiacey.

[Ipy u3yyeHUM XUMHUU NPOUCXOTUT (HOPMUPOBAHHE 3HAHMM OCHOB XHMHUYECKOU
HAayKW Kak oOOJIaCTU COBPEMEHHOTO ECTECTBO3HAHMUS, TMPAKTHUUECKOW JEATEeIbHOCTH
YeJIoBeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbIL. 3aj1a4a y4eOHOI0 MpeaAMeTa
COCTOMT B (POPMHpPOBAHMHM CHUCTEMbl XUMHUYECKMX 3HAHUN — BaXHEWIIUX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  IOJIOKEHUH, JOCTYyHHBIX  00001IeHUI
MHUPOBO33pEHUYECKOr0 XapakTepa, sA3blka HAayKd, B NMPUOOIIEHMM K HAayYHbIM METOJaM
NO3HAHMSI PU U3YUYEHUHU BELIECTB U XUMUYECKUX peaklui, B (GOPMUPOBAHUU U Pa3BUTUHU
MO3HABATEJIbHBIX YMEHMM M MX NPUMEHEHHH B Yy4eOHO-MO3HABaTENbHOU M Yy4eOHO-
MCCJIEI0BATENbCKOW JIEATEIbHOCTH, OCBOEHMM TMpaBWJ 0€30IaCHOrO O0OpalleHus C
BEILIECTBAMH B ITOBCETHEBHOM KU3HH.

[Ipy wu3yuyeHUM XMMHMHM Ha YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHMsI Ba)KHOE
3HaUYEHUE TPUOOPENH TaKHUE IEIH, KaK:

—  (GOopMHpOBaHHWE MHTEIUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIBHOMY MPUHATUIO  pPELICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;



— HANpPaBJICHHOCTh OOYYEHUS HA CHUCTEMATHYECKOE MPUOOIICHHE O0YydYaromuxcs K
CaMOCTOSITEJIbHOM TMO3HABAaTENIbHOW JIEATEIbHOCTH, HAyYHbIM METOJIaM [O3HaHUS,
bopMUPYIOITUM MOTUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecIeueHne yCaoBUid, CTOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUAOIITUMHUCS OIbITa
pa3HOOOpa3HOW JNIEeATENbHOCTH, TO3HAHUA U CaMOMNO3HAHUA, KIIOYEBBIX HABBIKOB
(KITFOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE JI PA3JIUYHBIX BHUJIOB
NEeATENbHOCTH;

— (hopmupoBanue o01IeH (yHKIIMOHATBLHON U €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH, B
TOM YHUCJI€ YMEHUU OOBSICHATh U OLCHUBAThH SIBJICHUSI OKPYXKAIOLIETO MHUPA, UCIOIb3Ys
3HAHUS W OMNbIT, MOJYYEHHbIE MPU H3YUYCHHH XUMHH, MPUMEHSITh UX MPU PEIICHUU
po0JieM B TOBCETHEBHOM KM3HU U TPYIOBOH JI€ATEIbHOCTH;

— (QopMmupoBaHue y OOy4YarOlmUXCAd TYMAHUCTUYECKUX OTHOIICHUH, MOHUMAaHUs
IIEHHOCTH XWMHUYECKHX 3HaHUN ISl BBIPAOOTKH SKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEJICHUS] B OBITY U TPYJOBOM NEATEIIBHOCTH B IIEJISIX COXPAHEHHSI CBOETO 3J0POBbS U
OKPYXarouler MPUPOJHON CPEBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIIEUYETIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPO( IS ¥ HAMPABICHHOCTH JaJIbHEHIIIEro 00yUYeHus.

OO6miee 4uCIO YacoB, OTBENEHHBIX ISl M3YyYCHHs] XMMUU Ha yYPOBHE OCHOBHOTO
obmero oOpazoBaHus, cocTaBiigeT 136 yacoB: B 8 kj1acce — 68 4acoB (2 yaca B HEJCHIO), B
9 kacce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajibHble XUMUYECKUE OHSATUSA

[IpeaqmeTr xumuu. Posib XMMHUM B )KU3HU 4Ye€JIOBEKa. XUMHS B CUCTEME HayK. Tena u
BemlecTBa. duznueckue cBOMCTBA BEMIECTB. ATperaTtHoe cocTosiHue Bemects. [lonsaTue o
METO/IaX MO3HAHUs B XUMHH. YncThie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThie U c0KHBIE BElIeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumuyeckass (popmyrna. BajaeHTHOCT, aTOMOB XUMUYECKUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHocuTenbHass aToMmHass Macca. OTHOCHUTENbHas
MOJIEKyJIsipHas Macca. MaccoBasi 10711 XUMUYECKOT0 3JIEMEHTa B COCIUHCHUU.

KomnuectBo BemectBa. Mosib. Mosnsipaast macca. B3auMocBsI3b KOJIMUECTBA, MACCHI U
qucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérel mo popmynaM XUMHUYECKUX COSTUHEHUN.

Pu3NYECKUE U XMMHUYECKUE ABIECHUSA. XUMUUYECKAS] peaklys U €€ IPU3HAKU. 3aKOH
COXpaHEHUs MAacChl BEIIECTB. XUMHUYECKHE ypaBHEHUs. Kriaccupukarus XUMUYECKUX
peakuuii (CoOeAMHEHMS, Pa3IOKEHUS, 3aMEIeHHs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOM TMOCYJ0H, MpaBWiIaMu paboTbl B J1abopaTopuul U
npuéMamMu oOpaiieHusi ¢ JabopaTOpHBIM O0OpYIOBAaHUEM, H3YYCHHE U OIMCAaHUE
bU3UYECKNX CBOMCTB OOpa3ll0B HEOPTraHUYECKUX BEIIECTB, HAOMIOACHUE (PUBHMUECKUX
(Tu1aBieHUE BOCKA, TastHUE JibJa, PACTUPAHUE caxapa B CTYMNKE, KUIIEHUE U KOHJEHCAIIUS
BOABbI) M XUMHUYECKMX (TOpEHHE CBEYM, MPOKAJIMBAHWE MEJHOM TMPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIIOTOW) SIBJICHWM, HAONIOJCHUE M OIHUCAHME TPU3HAKOB
MPOTEKaHUSI XMUMHUYECKUX peakiuil (pasjioKeHUe caxapa, B3aUMOJEHCTBHUE CEPHOU
KHCIIOTBl C XJIOpUJIOM Oapus, pas3ioxkeHue ruapokcuaa meau () mpu HarpeBaHuw,
B3aMMOJICHCTBHE Kejie3a ¢ pacTBOpoM coiiu Mmenu (l), u3yuenue crnocoOoB pasjieneHus
cCMeced: ¢ TIOMOUIbI0 MarHuta, GUIbTPOBAHHWE, BBIMAPUBAHKUE, JIUCTUIUISAIUSA,
xpomartorpadus, MPOBEACHUE OYUCTKHU IMOBAPEHHOW COJIM, HAOJIOJEHHWE U OIHCAHHE
pe3yJbTaTOB MPOBEACHUS ONbITa, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHUSI MacCChl,
CO3/IaHUE MOJIeJIeH MOJIEKYJI (IIIapOCTEPKHEBBIX ).

Bakuenime npeacTaBuTeJ M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucinopoa — 351eMEHT ¥ TPOCTOE BEMIECTBO.
Haxoxnaenue kuciopoaa B mpupojne, puznueckue U XMMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunpl. Ilpumenenue kuciopona. CrocoObl MOMYYEHHS KHCIOpPOAAa B
nabopaTopud W TPOMBITIUICHHOCTH. KpyroBopor kucimopomga B mpupome. O30H —
AJUTOTpOIHAsE MOAU(PUKALIKS KHUCIOPOa.

TernoBoit >pdPexT XUMUYECKON peaklny, TEPMOXHUMHUYECKUE ypaBHEHUS, HK30- U
SHIO0TEPMUYECKHE peakinu. TomINBO: yroiab U MeTaH. 3arps3HEHUE BO3/yXa, YCUICHUE
MapHUKOBOTO 3 (PeKTa, pazpylieHue 030HOBOTO CJIOS.



Bonmopon — smeMmeHT M mnpocrtoe BemecTBo. HaxokneHnue Boaopoaa B IIpUPOIE,
dusznueckrue U XMMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIOCOoObI momydeHus. Kucnorel u
COJIH.

MonsipHbiil 006EM Ta30B. PacuéThl N0 XUMHUYECKUM YPaBHEHUSIM.

®dusnueckre cBoKMcTBa BoAbl. Boma kak pactBopureinb. PactBopel. HacelenHbie u
HEHACBIIIEHHbIE pacTBOPBI. PacTBOpUMOCTH BewiecTB B BoAe. MaccoBas 10715 BEIIECTBA B
pactBope. XUMUYECKHE CBOWCTBA BOJbl. OcHOBaHUA. Poiib pacTBOPOB B MPHUPOJE U B
KU3HU 4yenoBeka. KpyroBopot Boasl B mpupojie. 3arpsi3HeHUE NPUPOIHbIX BoA. OxpaHa u
OYMCTKA NPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coenuuenuid. Oxcupl. Kimaccudukams okcuaos:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amM(OTepHbIE) U HecoJeo0pa3ylolue.
Homenknatypa okcunoB. @u3nUeCKHe W XMMHYECKHE CBOMCTBAa OKCcUAOB. llomydyenue
OKCH/JIOB.

OcHoBanus. Knaccudukanuss oCHOBaHHW: MENOYM U HEPACTBOPUMBIE OCHOBAHHMSL.
Homenknarypa ocHoBanui. ®Pu3zuueckMe W XUMHUYECKHME CBOMCTBA OCHOBAHUM.
[TosrydyeHrne 0OCHOBAHUI.

Kucnotel. Knaccupukaumst xucnor. Homenknatypa kucior. Dusnyeckue Hu
XAMUYECKHE CBOWCTBa KUCHOT. Psan aktuBHOCTH MetaimioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. Howmenknarypa coneil. ®dusnueckue M XUMHUYECKUE CBOMCTBA COJEH.
ITonyuenue comnen.

I'eneTnueckas CBA3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COETMHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEAECICHUE COJEpKaHUsA KHCIOpPOJa B BO3AyXe, IIOIYy4YEHHE,
coOupanue, pacrmo3HaBaHWE W  UW3YYCHHUE CBOWCTB  KHUCJIOpOJa, HaOIIOIeHUE
B3aUMOJEHCTBUS BEUIECTB C KHUCJIOPOJIOM M YCJIOBHS BO3HUKHOBEHMS WM IPEKPALLICHUS
ropeHusi (TMokapa), O3HAKOMJIEHHE C oOpa3laMh OKCHUJOB M OIMCAHHWE WX CBOWCTB,
noJiyueHue, coOupaHue, pacrno3HaBaHWE W M3yYEHHE CBOMCTB BoJaOpoja (ropeHue),
B3aMMOJICHCTBUE BOJOpoJa C okcuaoM wMeau (Il)  (BO3MOXHO MCHOJIB30BAHUE
BHJICOMATEPHUAIIOB), HAOIIO/IEHHE 00Pa3I1OB BEIIECTB KOJUYECTBOM 1 MOJIb, UCCIIEOBAHUE
O0COOEHHOCTEW pPacTBOPEHUSI BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, MPUTOTOBJICHHUE
PacTBOPOB C ONPEACIEHHON MAaCCOBOM JOJIENM PACTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE
BOJbI C MeTaulaMu  (HaTpueM W KajlblMeM) (BO3MOXHO  HCHOJIb30BAaHUE
BUJIEOMATEPHAIIOB), HCCIEJOBAaHUE OOpa3LOB HEOPraHUYECKUX BEIIECTB Pa3IUUYHBIX
KJIaCCOB, HA0JIIOICHNE U3MEHEHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U ILIEJIOYEH,
U3y4YeHHE B3aUMOJICHCTBUSA OKcuaa meau (II) ¢ pacTBOpoM CepHOM KUCIOTHI, KUCIOT C
METajUlaMi, peakUWil HEUTpaln3aluH, I[OJIYyYEHHE HEPACTBOPUMBIX OCHOBaHH,
BBITECHEHUE OJIHOTO METajula APYIMM M3 pacTBOpPA COJIM, PEIICHUE DKCIEPUMEHTAIBHBIX
3a/1a4 1o Teme «Baxknenmue kiraccbl HEOPraHMYECKUX COCTUHEHUI.



[Hepuoanueckuii 3akoH u Ilepuoauyeckasi cucreMa XUMHYECKHUX 3JieMeHTOB /1.
N. MenaeneeBa. CrtpoeHue aroMoB. XuMHUYeCKasi CBA3b. OKHCJIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIC PEAKIUU

[lepBbie MOMBITKK KiIacCUPUKAIIMU XUMHUYECKUX 3JIeMeHTOB. [loHsiTe 0 rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHBIE M MIEJIOYHO3EMEIbHBIE METAILIbI, TAJOTE€Hbl, UHEPTHbBIC
rasbl). DJIEMEHTHI, KOTOpbIE 00pa3yoT aMm(bOTEPHbBIE OKCHJIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrtema XuMUYecKux 3yeMeHToB Jl. .
MenneneeBa. Koporkonepuoanas u jyiuHHoniepruoaHas Gpopmel [lepuoandeckoit cuctemsl
xumuueckux snemeHtoB Jl. M. Menneneesa. [lepuoasl u rpynmbl. OU3NUECKUAN CMBICHT
MOPSAAKOBOIO HOMEPA, HOMEPOB NIEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue artomoB. CoctaB aTtoMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XMMHUYECKUX 3JIeMeHTOB I[lepmoamdeckoi
cuctrembl JI. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO DJIEMEHTA IO €r0
nonoxxeuuto B [lepnognueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTM  W3MEHEHHUS paguyca aTOMOB  XUMHUYECKUX  DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOWCTB 110 TPYIIaM U IEPUOJAM.

3nauenne llepmogmueckoro 3akoHa u Ilepuoanyueckol CHUCTEMBI XUMHUYECKHX
3JIEMEHTOB JUIs pa3BUTUs HayKu U ITpakTuku. J1. 1. MenaeneeB — y4€HbIN U IpaKIaHUH.

Xumuyeckass  cBsi3b. KoBasieHTHass  (monsipHass M HENOJIApHAsl)  CBA3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHCJICHHS U BOCCTAHOBJIEHUSI. OKUCIHUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yudeHHE 00pa3lioB BEIIECTB METAJIJIOB M HEMETAIJIOB, B3aUMO/JICUCTBUE THIPOKCHIA
OMHKA C PacTBOpaMH KHCJIOT M IIEIOYEH, MPOBEACHHUE ONBITOB, HILTFOCTPUPYIOIIUX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (TOpEHUE, Peakluy pa3ioKeHHUs,
COCTMHEHUSA ).

Mexcnpeomemmuwie ceasu

Peanuzanusa wmexXnpenMETHBIX CBs3€M NIpM H3YYEHHUH XHMUHA B 8 KJacce
OCYILIECTBIISIETCS YEPE3 UCIIOIB30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U
IIOHATHUH, SBJISIFOIIMXCSA CUCTEMHBIMU JUISl OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
LHAKJIA.

OO0uue ecTeCTBEHHO-HAY4YHbIC TIOHSATHSA: HAy4YHBIM (DaKT, TUMIOTE3a, TEOPHS, 3aKOH,
aHaliM3, CHUHTE3, Kiaccupukanus, TMePUOJUYHOCTh, HAOIIOJICHHE, OSKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MOJENb, SIBIICHUE.

@dusuka: Marepusi, aToOM, d3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHWJ, W3O0TOIIBI,
PaAMOaKTUBHOCTh, MOJIEKYJIA, DIEKTPUUECKUH 3apsi/l, BEUIECTBO, T€N0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBa, Ta3, (PU3MUECKHWE BEIUYUHBI, E€IUHUIIBI H3MEPEHUS, KOCMOC,
ILUIaHETHI, 3BE31b1, COJIHIIE.

buonorus: dorocuntes, npixanue, bunocdepa.



['eorpadusi: armocdepa, ruapocdhepa, MUHEpasbl, TOPHBIE TMOPOJBI, MOJIE3HBIC
MCKOIIaeMbl€, TOILUIMBO, BOJAHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKkus

[Tepuonnueckuit 3akoH. [lepuoamyeckas cucrema XuMHUecKux 3yemeHtoB JI. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KalIus, KaJblUs U UX COEAUHEHUIN B COOTBETCTBHHU C
ITOJIOKEHHUEM DJIEMEHTOB B lleprnonnueckoi CuCTeMe U CTPOEHUEM UX AaTOMOB.

CrpoeHune BemiecTa: BUIBI XUMHUYECKON CBSI3H. THUIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU U BUAA XUMUUECKOU
CBSI3U.

Knaccuduxanust 1 HOMEHKIIATypa HEOPraHUYECKUX BEIIECTB. XUMUUECKHE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHWYECKUX COCJIMHEHU,
TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX PEAKIUN MO Pa3IUYHBIM TpHU3HAKaM ([0 YHUCIy |
COCTaBy Y4YacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3P (HEKTy, M0 MU3MEHEHHUIO
CTEMICHEW OKUCIICHHS XUMHUUYECKUX DJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTHIO
KaTajnu3aropa). IK30- U SHJI0TEPMUUYECKUE PEAKIIUH, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsitTue o0 ckOpocTH XuUMHUYECKOW peakiuu. I[loHsiTue 00 0O0paTUMBIX U
HEOOpaTUMBIX XHMMHUYECKHX peakuusx. [loHATHE O TOMOTE€HHBIX M Te€TEepPOTreHHBIX
peakuusax. llonarue o karanuse. [loHstne O xXmmuyeckoM paBHOBecuU. DakTOpHI,
BIIUSIIOIIME HA CKOPOCTh XUMUYECKOMN PEAKIINU U MOJIOKEHUE XMMUUECKOTO PABHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTENBHBIE PEAKIINH, JIEKTPOHHBIN OajlaHC OKUCIUTENIBHO-
BOCCTAaHOBUTEIBHOU peaKuu. CocraBiienue YpPaBHEHUI OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/1a MIEKTPOHHOTO OalaHca.

Teopust 3JIEKTPOJUTUYECKON AUCCOLMALMU. OJIEKTPOJIUTHI W  HEAJIEKTPOJIHTHI.
Katnonel, aHuOHbl. MexaHu3M [HCCOLMAIMM BEIIECTB C pa3IMYHBIMM BUIAMU
xumudeckoit cszu. Crenenp Aucconnanuu. CUIIbHbBIE U ca0ble AIEKTPOIUTHI.

Peakuuu wnoHHOro oOMeHa. YCIOBHUS NPOTEKaHHUS peakuuid HMOHHOro oOMeHa,
MOJIHBIE U COKpAIllEHHBIE MOHHBIE YpaBHEHUS peakiuil. CBOKWCTBAa KUCIOT, OCHOBAHUU U
coJiel B CBETE NPEJCTaBICHUN 00 JIIEKTPOIUTHUECKOW nuccornumanuu. KadecTBeHHBIE
peakiuu Ha HOHBL. [IoHSATHE O THAPOJIN3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEISIMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUUYECKUX BEILIECTB —
METAJJIOB U HEMeTaIoB (rpaduta M anMasa), CIOXKHBIX BEHIECTB (XJopuaa HaTpusi),
UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIIMU OT BO3JACHCTBUS PA3JIMUYHbBIX
(dakTopoB, HCCIEAOBaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
JUCCOLIMALIMM KUCTIOT, WIEN0YEH U coJiel (BOZMOMXHO MCIOJb30BAHUE BUAECO MAaTEPUATIOB),
MPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKKA MPOTEKAHUS PEAKIUNA HOHHOIO
obmena (oOpa3oBaHue oOcCajKa, BBIJICIGHHE Ta3a, oOOpa3oBaHWE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaklMil (TopeHue,



peakiuu pa3aoKeHUs, COCJAMHEHHUS), PACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIIbIO KAUECTBEHHBIX PEAKIIUI HAa MOHBI, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a7a4.

HemeTanibl U X coeIMHEHNSI

OO6mras xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOEHHSI aTOMOB, XapaKTEepPHbIE
creneHu okuciieHus. CtpoeHne u GU3NUECKUE CBOWMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XYMHUYECKHE CBOMCTBA Ha MpUMEpeE XJIopa (B3aMMOJIEHCTBHE ¢ METAJIJIaMHU, HEMETaJNIAMU,
miesniouamu). XsopoBojopo. ConsiHas KUCI0Ta, XUMHYECKHE CBOWCTBA, MOJy4YEHHUE,
npuMeHeHue. JleiicTBue Xjopa U XJOPOBOJOPOJa HAa OpPraHu3M uelioBeka. Bakueitmme
XJIOPUJIBI U UX HAXOXKJICHUE B IPUPO/JIC.

O6mast xapakrepucTtuka snemMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe cTereHn okuciaeHus. CTpoeHne u GU3NIecKue CBOWCTBA MPOCTHIX BEIIECTB
— KHUCTIOpOJia U Cepbl. AJUIOTPONHBIE MOAU(DUKAIMKM KHUCJIOpOAa U cepbl. XUMUUYECKUE
cBolicTBa cepbl. CepoBOI0OPOI, CTpOeHUE, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA. OKCHUIbI
Cephl Kak MPEJCTABUTENM KUCIOTHBIX OKcuaoB. CepHasi KUCIOTa, (PU3HMYECKUE U
XUMUYECKHE CBOMCTBA (00IME KaK MPEICTaBUTEINs Kiacca KUCIOT U CHEIU(pUUYECKUE).
XVMMHUYECKHE PEaKIUH, JIKAIME B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a MOJIyYeHHs] CEPHOU
KUCHOoThl. [Ipumenenune cepHoit KucioTel. Cou CEPHOM KUCIIOTHI, KAYECTBEHHAS! PEAKIIUS
Ha cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHUN B NpUpPOJE. XUMHUYECKOE
3arpsA3HEHHUE OKPYIKAIOUIEH CPEbl COETMHEHUSMU CEPBI (KUCIOTHBIE T0MKIH, 3arPs3HEHUE
BO3/lyXa U BOJIOEMOB), CITIOCOOBI €T0 MPEeA0TBPALICHUS.

OO6mast xapakTepuctuka 3jaeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUs. A30T, paclpocCTpaHeHUE B MpuUpoje, GU3nYecKue u
xuMuueckue cBoictBa. KpyroBopor azora B mpupojse. AMMHak, ero (u3anyeckue u
XUMHUYECKHNE CBOWCTBA, ModydeHue W npumeHeHue. Conm aMMOHUs, X (pu3udeckue u
XUMUYECKUE CBOMCTBA, NpuMeHeHre. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THasI
KHCJIOTa, €€ TmoJiydeHue, (U3MYECKMe M XHMHYECKHE CBOWcTBa (oOmue Kak
npeACTaBUTENS Kiacca KUCIOT u crnenuduueckue). Mcnonb3oBaHre HUTPATOB U COJICH
aMMOHHUSI B KAUYECTBE MUHEPAIbHBIX YI00peHUN. XUMUYECKOE 3arpsi3HEHUE OKPYIKaroIIeh
cpeAbl COEIMHEHUSIMU a30Ta (KHUCIOTHBIE MOXKIH, 3arps3HEHUE BO3/yXa, IOYBBI H
Boj10&éMOB). Docdop, amnorponHble Moaudukauu Gpochopa, Gu3NISCKUEe ¥ XUMAYSCKUE
cBorictBa. Oxcun ¢ocdopa (V) u dochopHas kuciora, puznueckue M XUMHUCCKHE
CBOICTBA, noiyuyenue. Mcnonb3oBanue pocdaroB B kauecTBe MUHEPAIbHBIX YAOOPEHUH.

Obmas xapaktepuctuka 31eMeHTOB [VA-rpynmnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE  CTETMICHH  OKUCIEHUSA.  YTJIEPOJ, aUIOTPONHBIE  MOIU(DHKAINH,
pactpocTpaHeHue B Mpupoje, (PU3NUECKHEe W XHUMHUYECKHE CBOWCTBA. AICOpOITuS.
Kpyrosopot yrinepoaa B npupoje. Okcuabl yriepoaa, ux (pu3nyeckue U XUMHYECKUE
CBOMCTBA, JACHCTBHE Ha JKUBBIC OPTaHWU3MBI, MOJYyYECHHUE U MPUMEHEHHUE. JKOJIOTMIECKUE
MpoOJIeMBI, CBSI3aHHBIE C OKCHUIOM yriepozaa (IV), rumore3a Ti100aTbHOTO MOTEIIICHUS
KJIMMaTa, MapHUKOBBIA d(Pdext. YrompHas kuciora M €€ conm, uX (PU3NYECKHe |
XUMHUYECKHE CBOMCTBA, MOJIy4eHHe U nMpuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHaT-



noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIMUIIMHE, MTPOMBIIUIEHHOCTH M CEITHCKOM
XO35UCTBE.

[TepBoHavabHBIE TOHATHS OO0 OpPraHWYECKHUX BEIIECTBAX KaK O COCAMHCHHSX
yraepoaa (MeTaH, 9TaH, JTWJICH, allETWJICH, 3TAHOJ, TJIMLEPHH, YKCYyCHas KHUCIIOTA).
[IpupoaHbie UICTOYHUKH YTIEBOAOPOJOB (yroyib, MPUPOAHBIN Ta3, He(PTh), MPOAYKTHI UX
nepepaboTku (0€H3WH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [ToHATHE 0 OMOJTOTHYECKH
BaXXHBIX BEIECTBAX: >XHUpax, OelKax, yIJeBoJlax — W MX POJU B KU3HU YEJIOBEKa.
MatepuanbHOE €IMHCTBO OPTaHNYECKUX U HEOPTaHMUECKUX COSMHECHUH.

KpemHuuii, ero ¢u3nueckue M XMMUYECKHE CBOMCTBA, MOJyYEHHE M NPUMEHEHUE.
Coenunenust kpemHus: B npupojae. Obmue npeacrabieHuss 06 okcuae kpemuus (IV) u
KpeMHueBoU kuciotre. CHIMKAThl, UX HCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH.
Baxneiime cTpouTeNbHBIE MaTepUANBl: KEPaMHKa, CTEKIIO, IIEMEHT, O€TOH, Kelle300eTOH.
[TpoGiembl Ge30macHOr0 MCHOJIB30BAaHUSI CTPOUTEIHHBIX MAaTEPHAIOB B MOBCEIHEBHOMN
KU3HH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3lloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NPOBEJICHUE KAYEeCTBCHHBIX PEAKIUH Ha XJIOPUA-UOHBI W HAONIOACHHE MPU3HAKOB WX
IPOTEKAHMS, OTBITHI, OTPAKAIOIINE PU3HICCKUE U XUMUICCKHIE CBOWCTBA TAJIOTCHOB U UX
COEIMHEHU (BO3MOKHO MCITOJIb30BAaHUE BUIEOMATEPHAIIOB), O3HAKOMJICHUE ¢ 00pa3iamMu
XJOpUAOB (TaJOTeHUI0B), O3HAKOMJICHHE C oOOpa3llaMuh Ccepbl M €€ COCAMHEHUSIMHU
(BO3MOXHO HCIIOJIB30BaHWE BHJIEOMATEpPUAIOB), HAOIOACHHE Mpouecca OOYyTIMBaHUS
caxapa Imoj JCMCTBUEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3yYCHHE XUMHUYECKUX
CBOMCTB pa30aBIICHHOW CEpHOM KHUCJIOTHI, MPOBEACHHE KAueCTBEHHOW pEaKIuu Ha
cynb(haT-uoH U HAOIIOACHHE MpU3HAKA €€ MPOTEKaHHs, 03HAKOMIICHHE C (U3MYECKUMU
cBoiictBamu a3zota, (Gochopa wm wuxXx coeawHEHWH (BO3MOXKHO HCIIOIH30BAHUC
BUJICOMATEpUAIIOB), 0O0pa3llaMu a30THBIX W (PochHOpHBIX YIO0OpECHHH, TOJydeHue,
coOupaHue, paclio3HaBaHUE M W3Y4YEHUE CBOICTB aMMHUaKa, MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHUSA U (ocdaT-HOH M HM3yUYEHHE NPHU3HAKOB HX MPOTEKAHUS,
B3aUMOJICCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbI0 (BO3MOKHO
MCIIONIb30BaHUE BHJIEOMATEPUANIOB), HM3yYE€HHE MOJENEH KPUCTALNTUNYECKUX PEHIETOK
anMasa, rpaduta, QyiaepeHa, 03HAKOMIICHHE C TPOILIECCOM aacopOIMU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IMPOTHUBOTa3a, MOJIyYeHHE, COOMpaHue,
pacrlo3HaBaHWE W W3YYCHHE CBOMCTB YIJIEKHCIOTO Trasa, MPOBEACHHE KadeCTBEHHBIX
peaknmii Ha KapOOHAT W CWIWMKAT-MOHBI M W3YyYCHHE TPU3HAKOB WX IMPOTCKAHUS,
O3HAKOMJIEHME  C  MNPOAYKIHMENM  CWJIMKATHOM  NIPOMBIIUIICHHOCTH,  PEIICHUE
AKCIIEPUMEHTAILHBIX 33]1a4 110 TeMe «BakHenne HeMeTallyIbl U X COCIUHEHUSD.

MeTtasjibl 4 UX COeTUHEHUS

OOmas XxapakTepuCTUKa XMMHYECKHX JJIEMEHTOB — METAJIOB Ha OCHOBAaHUHU MX
nonoxxenus B llepuonnueckon cucreme xummyeckux snemeHToB JI. M. MenneneeBa u
ctpoeHus atomoB. CTpoeHue MeTaioB. MeTaluveckas CBA3b M MeTauTHuecKas
KpUCTANIMYECKasT  peméTka. DJICKTPOXMMUYECKHM psii  HANpPSOKEHUA — METaJlIOB.



duznyeckre U XUMUYECKUE CBOMCTBA MeTauioB. O0IIKe criocoObl MOTyUYEeHUS] METAIIOB.
[ToHaTHE O KOPPO3UH METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOPpo3uu. CIUIaBbI
(cTanp, 4yryH, JIOpATIIOMUHUHN, OpOH3a) U KX IPUMEHEHHE B OBITY U TPOMBIIIIEHHOCTH.

[[lenounsle MeTauibl: TONOXKEHHWE B llepuoanueckod CUCTEME XHMHUYECKHX
snemeHtoB JI. WM. MenaeneeBa, CTpOEHHME HMX aTOMOB, HAaxOXJIECHUE B IPUPOJIE.
dusznveckue W XUMHYECKHE CBOWCTBAa (Ha mpuMepe HaTpus u Kaums). OKCUabl U
TUJPOKCUABI HATPUS U Kasiusl. [I[puMeHeHHE 11eJI0UYHBIX METAJIJIOB U UX COCUMHEHUM.

[I{er0uyHO3€MENBHBIE METAJIBI MATHUM W KAJIBLUKI: moJiokeHne B Ilepmoanueckon
cucteMe XuMuieckux 3seMeHToB /. . MenzaeneeBa, CTpoOeHUE UX ATOMOB, HAXOXK/ICHUE B
npupone. dusnueckrne MW XUMHAYECKHE CBOMCTBA MarHus W Kajnpluus. Baxneunmmue
COeMHEHUs] Kanblus (OKCUZ, THAPOKCUM, coyin). KECTKOCTh BOABI M CIOCOOBI €&
YCTpaHEHUS.

AmomuHui: nonoxxkenue B [lepuonnueckoit cucteMe XuMu4Yeckux 3iueMeHToB [1. 1.
MenpaeneeBa, CTpOCHHE aToMa, HaxOXAcHHE B mpupoac. PU3NUECKHE U XUMHUYECKUE
CBOMCTBa AIFOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA AITFOMUHMS.

Keneszo: nosoxenue B Ilepuomnueckor cucreme xumuueckux snemeHtoB . U.
MenpeneeBa, CTpOEHHE aTOMa, HAXO0XJAEHHWE B mpupoje. PU3MYECKUe U XUMHYECKUE
cBoicTBa xene3za. OKcuibl, THAPOKCUILI U conu xkene3a (l1) u xxenesza (lll), ux cocras,
CBOWCTBA U MOJyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMu METAIOB M CIUIABOB, X (PU3MUYECKUMHU CBOMCTBAMH,
U3y4YeHUE  pe3yJIbTaToB KOppO3Uu METAJLJIOB (BO3MOXKHO WCII0JIb30BAHUE
BUJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KaJbIlMd M HATPHUSA C BOJOU
(BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEpPUAIOB), UCCIIEI0BAHUE CBOMCTB KECTKON BOJBbI,
MpoIlecca TOPEeHUS Kejle3a B KUCIOPOoae (BO3MOMKHO UCIIOIb30BAaHUE BHICOMATEPHUAIIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIU Ha UOHBI: MarHus, Kajablus, AIIOMUHUS,
nuHKa, xenesa () u xenesa (lll), menu (ll), HAOMIOAEHWE M OMHMCAHWE MPOIIECCOB
OKpaIllMBaHUs TUIAaMEHU MOHAMM HATpPHSs, Kajdus U Kaiblus (BO3MOXXHO MCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HWCCIIeIOBaHHE aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHHUS U
TUJIPOKCHUAA IMHKA, PEIICHUE YKCIEPUMEHTAIBbHBIX 3a7a4 N0 TeMe «BaxHeime MeTauibl
Y UX COCIMHCHUS.

XuMHuS 4 OKpY KaUas cpeaa

BemectBa u marepuanisl B NOBCEAHEBHOM JKM3HM 4elioBeka. besomacHoe
WCIOJB30BaHME BEHIECTB M XUMHUUYECKUX peakiuid B OwiTy. llepBas mnomomb mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSAX.

XUMHUYECKOe 3arps3HEHHWE OKpyXKaromeh cpeasl (mpeienbHas —JOMmyCcTHMast
KOHIleHTpanusi BemiecTB, gaidee — IIJIK). Poap XUMUM B pELICHUU JKOJOTMYECKUX
npoO0Jem.

Xumuueckuii IKcnepumenm:

U3ydeHHe OOpa3lloB MarepuasioB (CTEKJIO, CIUIaBbl METAUIOB, ITOJIMMEPHBIC
MaTepualbl).



Mesxcnpeomemmuwle céasu

Peanuzanust MeXNpeaMETHBIX CBS3€M MpU HM3yYeHHMH XUMUU B 9 Kjacce
OCYIIECTBIISIETCS Yepe3 UCITOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX IMOHATHMN, TaK U
MTOHATHUH, SIBISIIONTUXCS CHCTEMHBIMH JJIS1 OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mume ecTeCTBEHHO-HAYYHbIE TMOHATHS: HAy4YHbIN (DAKT, TUMOTE3a, 3aKOH, TEOPHS,
aHalM3, CHUHTE3, KiacCUUKaIMs, TEePUOAUYHOCTh, HAOIIOIEHUE, JKCIIEPUMEHT,
MOJICIUPOBAHUE, HM3MEpPEHWEe, MOJEIb, SBICHHUE, MAapHUKOBBIH AP EKT, TEXHOJIOTHS,
MaTepHabl.

®duzuka: marepusi, aToOM, JJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJ], H30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJCKTPUUYECKUN 3apsjl, MPOBOJAHHUKHU, MOIYHMPOBOIHUKH,
TIVAIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa,
ra3, pacTBOpP, pacTBOPUMOCTb, KPHUCTAUIMYECKAs PEMIETKa, CIUIaBbl, (PU3UUECKHE
BEITMYMHBI, EAUHUIBI U3MEPECHHS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE31161, COTHIIE.

buonorusa: d¢otocunte3, aAbixaHue, Ouocdepa, OSKOCHCTEMA, MHUHEPAIbHbBIC
yI0OpeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpATbI, TOPHBIC MOPOABI, MOJIE3HBIC
UCKOIIaeMEbIE, TOTUIHMBO, BOJHBIC pecypchl.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE pe3yJbTaThl OCBOSHHUS MPOrPaMMbl OCHOBHOTO OOIIETO 00pa3oBaHMSI
JTOCTUTAIOTCS B XoJ¢ OOyYeHHS XUMHH B €IMHCTBE YYeOHOH M BOCIHTATCIBHOM
JEATEeIIbHOCTH B COOTBETCTBHH C TPAJIMIIMOHHBIMU POCCHUUCKHMH COIMOKYJIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMHU
MOBEACHUS M CIIOCOOCTBYIOT IIPOIIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS U COITMATM3AIINN
00yyJarommxcs.

JIngHOCTHBIEC pe3yIbTaThl OTPAXKAIOT TOTOBHOCTh 00YUYAIOIITUXCS PYKOBOJACTBOBATHCS
CUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OPUEHTAIINI M PACIIUPEHUE OTBITA JEATSILHOCTH HA
€€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOTO BOCTIMTAHUS:

IICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY U
HAy9YHOMY HACJIEAWIO, TIOHUMAaHUS 3HAYCHUS XUMHUYECKOW HAYKU B KU3HU COBPEMEHHOTO
oOImecTBa, CIOCOOHOCTH  BIAJETh JOCTOBEpPHOM HWH(poOpMarueld o0 IepeaoBBIX
JTOCTIKCHUSX M OTKPBITUSX MHPOBOH M OTCUECTBCHHOW XWMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPa U OOIIECTBA;

2) rpa’kIaHCKOr0 BOCIIMTAHUSA:

IIPEJCTABIICHHS O COIMAIBHBIX HOPMaxX M IPaBHJIAX MEXINIHOCTHBIX OTHOIICHHUH B
KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIICI0BATEILCKOM, TBOPUYECKONW W JPYTHX BUIAX JEATCILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JICSITEIILHOCTH NP BBIMTOTHECHUN YY€OHBIX, MTO3HABATEIBHBIX
3a/a4, BBIMOJTHEHUN XUMHUUYECKUX OKCIIEPUMEHTOB, CO3/aHUHM YyYE€OHBIX IPOCKTOB,
CTPEMJICHHS K B3aMMONOHMUMAHUIO W B3aWMOIIOMOIIM B TIpoIlecce ATOW y4eOHOM
JESATEIBHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJICHNE M MMOCTYNKHA CBOMX TOBAPHILEH C
MO3UIIMY HPABCTBEHHBIX M MIPABOBBIX HOPM C YUETOM OCO3HAHMS TIOCIICICTBHI MMOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHYSCKUE TIPSACTABICHUS O BEIIECTBE MW XHMHUYCCKON pEaKIIuw,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIIONITUE OCHOBY IS
NOHMMaHUS CYIIHOCTH HAyYHOH KapTHHBI MHpa, TMPEJACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIbI, B3AMMOCBS3SX UYEJIOBEKA C IMPUPOJHON CPEeloH, O
POJIM XMMHH B TIO3HAHUH dTHX 3aKOHOMEPHOCTEH;

MMO3HABATEIbHBIE MOTHUBBI, HATIPABJICHHBIC HA MOTYyYEHHUE HOBBIX 3HAHUU 1O XUMUH,
HEe0OXoauMBbIe 71T OOBSICHEHHS HAOJI0TaeMbBIX TIPOIIECCOB U SIBJICHHM, MTO3HABATEIIHLHOM,
UHGOPMAITMOHHON W YUTATEIBCKON KYJIbTYphI, B TOM YHCJIC HaBBIKOB CaMOCTOSTEIbHOMN
paboThI C Y4EOHBIMM TEKCTaMH, CIIPABOYHOM JTUTEPATYPOU, JOCTYITHBIMU TCXHHUYCCKUMU
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJIOTHI;



MHTEpEC K OOYYECHHIO U MO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caM00Opa30BaHUIO, MMPOEKTHON M HCCIEAOBATEIbCKON JEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMPaBJIEHHOCTH U YPOBHS OOYYCHHSI B JaTbHEHIIICM;

4) popMupoBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHWE IEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3JI0POBBIA 00pa3 *KU3HU, OCO3HAHUE TOCIIEACTBUI M HENMPHUITHE BPEIHBIX
NpUBBIUEK  (YyHNOTpEOJCHUS  aJKOTOJis, HApKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTHU
COOJTI0OIEHN ST TIPaBUII O€30MTACHOCTH MPH OOPAIICHUH ¢ XUMHUYECKUMU BEIIECTBAMU B OBITY
Y peajgbHOU KU3HU;

5) TPy10BOT0 BOCIIUTAHUS:

WHTEpEC K TMPAKTUYECKOMY HM3yUYCHHUIO Tpodeccuii U Tpyda pa3IudyHOTO poOa,
yBaXCHUE K TPYJIy W pe3yjbTaTaM TPYJIOBOH JEATECILHOCTH, B TOM YHCIIC Ha OCHOBE
NPUMCEHEHHUS TPEIMETHBIX 3HAHWA 110 XWMHUH, OCO3HAHHBIH BBIOOp WHIAWBHUIYAJTLHOMN
TPACKTOPUH TIPOJOJDKEHHUS O0pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX WHTEPECOB H TMOTPEOHOCTEH, YCIENTHOM
mpoeCCHOHANTBHON JEATENHHOCT U PA3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH
aJanTHPOBATHCS B TPO(PECCHOHATILHOM cpe/ie;

6) DKOJIOrHY€eCKOIr0o BOCIIUTAHUA:

AKOJIOTHYECKHU I€JIeCO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK MCTOYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CyYIECTBOBAaHMsI, MOHUMAHHE IIEHHOCTU 3J0POBOTO M 0OE€30MacHOTro
oOpaza JKHW3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3JI0POBbIO, OCO3HAHHE IIEHHOCTH COONIOACHUS NpaBuil 0€30MacHOro
MOBEACHUS MPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYallUIX, YTPOXKAIOIINX 3JOPOBBIO U
YKU3HHU JII0JICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHMSI, TIOJTydaeMble TIPU U3YICHUH XUMHUH, JIJIST PEIICHHUS
3a/lay, CBSI3AHHBIX C OKpPYXalolled MPUPOIHON CpeJoi, Jisi TOBBIIEHUS YPOBHS
AKOJIOTHYECKON KYJbTYphl, OCO3HAHUS TJI00ATLHOTIO XapakTepa 3KOJOTHYECKUX MpoOeM
U MMyTel UX PEelICHHs TIOCPEICTBOM METO/I0B XUMHH, SKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOJICTBOBATHCSI UM B TTO3HABATEIILHON, KOMMYHHKATUBHON M COITMATTLHOM MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbI

B cocraBe MeTanpenMeTHBIX Pe3yJIbTaTOB BBIJIETSAIOT 3HAYMMBIE 17151 (POpMUPOBAHUS
MHUPOBO33pEHUSI OOIIEHAYYHbIC TOHATUS (3aKOH, TEOPHs, MPUHIIMIL, TUNOTE3a, (akT,
CHUCTEMa, TPOIEeCC, IKCIIEPUMEHT M APYroe.), KOTOPhIE HCIOIL3YIOTCS B €CTECTBEHHO-
HAayYHBIX Y4YEOHBIX TpPEIMETax M TO3BOJIIIOT Ha OCHOBE 3HAHWUN M3 ATHUX MPEAMETOB
dbopMHUpOBATH MPECTABICHUE O IEIIOCTHOW HAyYHOW KapTHHE MHUPA, U YHHBEPCATHHBIE
ydeOHble JeicTBUS (TI03HABATEIbHbIE, KOMMYHUKATHUBHBIC, DPETYJSTHBHBIE), KOTOPHIC
oOecrieuynBalOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEILHOMY IUIAHUPOBAHUIO H
OCYIIECTBJICHUIO YUeOHOU MeATETLHOCTH.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbIE YUeOHbIE HelCTBUSA

ba3oBble Jloruyeckue JeHCTBUSA:



YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHHUS! MPU OCBOCHHUM 3HAHUIA:
pPacKpbIBaTh CMBICT XHUMHYECKUX TOHATHH (BBIACNATh HMX XapaKTEepHbIE NPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBSI3b C JPYTUMH TOHSATHUSIMHU), HWCIOJIL30BaTh TOHSITHUS ISt
OOBSICHEHUS OT/ACNIbHBIX (DAaKTOB U SIBIICHWM, BBHIOMpPATh OCHOBAHUS W KPUTEPUU IS
KJacCu(UKAIMM XMMHUYECKHX BEIIECTB M XUMUYECKUX pEaKIuil, yCTaHABIUBAThH
NPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMU H3YyYEHHs, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHBIE, JCAYKTUBHbIC, II0 AaHAJIOTWH), JelaTh BBIBOJAbI H
3aKJTIOYCHUS;

yMEHHUE TIPUMEHSITh B  TIpollecCce€ TMO3HAHUA TOHATUA  (TIPEAMETHBIE WU
METanpeIMETHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMHH,
npeoO0pa3oBbIBaTh IMIUPOKO NPUMEHSEMbIE B XHMHH MOJCIbHBIE TPEICTABICHUS —
XUMUYECKUHN 3HaK (CMMBOJI AJIEMEHTa), XuMudeckas Gopmysia U ypaBHEHUE XUMHUUECKOMN
peakiuu — MpU PElICHUH y4eOHO-TIO3HABATEIBHBIX 33/lad, C YUYETOM 3THUX MOJICTbHBIX
MPEJCTABICHUI BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NPU3HAKUA H3y4aeMbIX
O0OBEKTOB — XHWMHUYECKHX BEIIECTB U XUMHUYECKUX pEaKUUl, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, TPUYUHHO-CICJCTBEHHbIE CBSI3W M TMPOTUBOPEUUS B H3YYaEMBIX
MpoIIECCax U SABJICHUSX.

Ba3oBble ncciienoBare/ibckue JeiicTBUA:

YMEHHE UCIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS,
a Tak)Ke B Ka4eCTBE OCHOBHI JJII (POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHre OmbiTa MO0 IUIAHUPOBAHUIO, OpraHu3aldd U MPOBEIACHUIO
YUYEHMUYECKUX HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJI0M MPOIECcca, CAMOCTOSTEIHHO
MIPOTHO3UPOBATH €ro pe3yJbTaT, ((opMyIHpOBaTh 00OOIIEHUS M BBIBOBI IO pe3yJbTaTaM
MIPOBEAEHHOTO OTIBITA, HCCIICIOBAHMUS, COCTABIIATH OTUET O MPOJICTaHHON padoTe.

PabGora ¢ undopmanmueii:

yMEHUE BBIOMPATh, aHATM3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIUIO PA3THUHBIX
BUJOB W (QOpM TMpeACTaBICHUS, MOJy4aeMyl0 U3 Pa3HbIX HCTOYHUKOB (HAay4dHO-
MOMYJIsIpHAsl JINTepaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE IMOCOOUS, PECYpPChI
NHurtepHeTa), KpUTUUECKHU OLICHUBATH MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHUE TPUMEHSTHh pa3U4Hble METOJbl W 3alpochl NpU TIOHCKE H OTOOpe
uH(GOPMAIIMN U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMUMBIX JIJIsi BBITIOJHEHUS yYeOHBIX U
MO3HABATENbHBIX 3a/lad OMNpEeNeAEHHOr0 THIA, MPUOOpETeHHuE OmnbiTa B 00JacTH
HCIIOJIB30BaHUs HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH, OBJIaJICHUE KYJIBTYPOI
AKTUBHOI'O HCIMOJb30BAaHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITEJILHO BHIOMpPATh
ONTUMAJIbHYI0 (opMy mpeacTaBieHuss WHGOPMAIMU M WUIIOCTPUPOBATH pEIIacMbie
3a/layd HECIOXKHBIMM CXE€MaMHu, AuarpaMMamMmu, JApyruMu (opmamu rpaduku U ux
KOMOMHAIIUSIMU;

YMEHHE UCIOIb30BaTh U aHAJIU3UPOBATH B Mpoliecce yueOHOU U UCCIEA0BATEIhCKOM
JESTEIbHOCTH WH(OpPMAIMI0O O BIUSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO XO034iCTBa H
TPaHCIOPTa Ha COCTOSIHUE OKPY>KAIOIICH MPUPOTHOM Cpebl.



KoMMyHuKaTHBHBIC yHUBEPCAJIbHbIE yUeOHbIE NeHCTBUS:

YMEHHUSI 33JaBaThb BONPOCHI (B XOon€ auanora U (Wiau) AUCKYCCHH) IO CYIIECTBY
o0cyx/1aeMoi TeMbl, (OPMYIUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIBHO BBIITOJIHEHHUS
MPEITIOKEHHON 3a1a4K;

YMEHHUSI TPEACTABIATh MMOJYYEHHBIE PE3yJIbTaThl IMO3HABATEIILHON NESITEIBHOCTH B
YCTHBIX W TIHMCBMEHHBIX TEKCTax; JAENaThb MPE3EHTALMI0 pPE3yJbTATOB BBIOJIHEHUS
XUMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpHOro OIbITa, JabopaTopHOl paboOThI 1O
HCCJIEI0BAHMIO CBOMCTB BEILIECTB, yUeOHOTO MPOEKTA);

yMEHUSI  y4eOHOro COTpyJAHHMYECTBA CO CBEPCTHUKAMH B  COBMECTHOMU
NIO3HABATEJIBHON M HCCIEN0BATEIBCKONW JESITENIBHOCTH IPU PEIIEHUN BO3HUKAKOLIUX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHHUA MO3ULUK (00CYXKICHHS,
OoOMEH MHEHUSMH, «MO3TOBbIE INTYPMbI», KOOPJWHAIMS COBMECTHBIX JIEUCTBUH,
OIpeJIEIEHNE KPUTEPUEB MO OLIEHKE KAaUeCTBA BBIIIOJIHEHHON paOOThI U IpyTHUE).

PerynsiTuBHbIE YHHBepCAJIbHbIE y4eOHbIe 1eHCTBHSA:

YMEHHUE CAMOCTOSITEJIBHO  ONPENEisATh UEIu AEATEIbHOCTH, IIJIAHUPOBATb,
OCYUIECTBJISATh, KOHTPOJIUPOBATH M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh Haubonee 3(PEKTUBHBIE CHOCOOBI pEIIEHUS YYEOHBIX M
MO3HABATEJbHBIX  3a/ady, CaMOCTOSITENBHO  COCTABJIATH WO  KOPPEKTUPOBATH
IIPEJIOKEHHBIA AJITOPUTM JIEMCTBUM MPU BBINOJHEHUM 33JaHUM C YYETOM IOJIYYECHUS
HOBBIX 3HAHMM 00 WH3y4aeMmblXx OOBEKTaX — BEIIECTBAX M PEaKUHUAX, OIICHUBATh
COOTBETCTBHE IOJYYEHHOI'O pe3yibTaTa 3asBJICHHOM LEIM, YMEHHME HCIOJIb30BATh H
aHAJIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeMble B YCIIOBUU 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeamMeTHBIX pe3yJabTAaTOB MO OCBOEHHUIO 00S3aTENBHOTO COJICpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (emepanbHOM pabouell MporpaMMOM, BBIICISIOT: OCBOSHHBIC
0oOy4aronIMMUCsl HAyYHbIE 3HAHMS, YMEHHUS U CIOCOObI JAEUCTBUH, crieluduyYecKue s
peIMETHON 00J1acTh « XUMUSD, BUJIBI AESTEIHHOCTHU O MOTYYEHUIO HOBOI'O 3HAHUS, €TO
UHTEPIpPETALUY, MPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX W HOBBIX
CUTYaLUX.

K kxonny oOydenuss B 8 KJjacce IpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh Y O0YUAIOUINXCS YMEHUM:

pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX TOHSTUH: aToM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAsT W HEOJHOPOAHAs), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIPHAsA Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsT Macca, MaccoBas
JI0JI1 XUMHUYECKOTO DJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM, OKCH]I, KUCIIOTA,
OCHOBAHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCIEHHUS, XUMHYECKas
peakiuusi, KiaccupuKalus peakuuid: peakuu COeAMHEHUS], PEAKIUU Pa3I0KEHHUS,
peaklMMu 3aMEIECHUs, PEaKUUU OOMEHa, 3K30- M SHIOTEPMUYECKHE PEAKIUH,
TerIoBoi 3¢ (dEKT peakuuu, siAPO aToma, AJIEKTPOHHBIN CIOM aToma, aTOMHas
opbuTanb, paadyc aroma, XUMHUYECKas CBs3b, INOJSApHAsS M HEMOJsApHas



KOBAJICHTHAs CBS3b, HOHHAS CBSA3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas 10JIS
BellleCTBa (MPOLIEHTHAs! KOHLIEHTPAIIKsl) B paCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATUNA M MPUMEHSTH
9TH MOHATHA IPU ONIMCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIUKY JJISi COCTABJIEHUS (POPMYJ BEIIECTB U
YPaBHEHUUN XUMUUYECKUX PEAKLUN;

OIPEEIATh BaJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX, CTENIEHb
OKHUCJIEHUS 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEAMHEHUH 1Mo (QopMynaMm, BUJ XUMUYECKOM CBSI3H
(xoBaJIeHTHAs! U MOHHAs1) B HEOPTraHUYECKUX COEAMHEHUSX;

packpeiBatb  cMbIci  [lepmommueckoro 3axkona J[. WM. Menaeneesa:
JEMOHCTPUPOBATh  MOHUMAHWE  MEPUOJUYECKON  3aBUCMMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT WX MOJjokeHus B llepuoguueckoil cucreme, 3aKOHOB
COXpaHEHUs MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-MOJEKYJISIPHOTO
y4eHus1, 3aKoHa ABOTrajpo;

ONKCHIBATh M XapaKTepU30BaTh TaOIMuHyl0 (Gopmy [lepmonuueckoit crucTeMbl
XUMHUYECKUX 3JIEMEHTOB: Pa3JIMuaTh MOHITHS «IJIaBHAs noArpynna (A-rpymnma)» u
«mnobounag noarpynna (b-rpynma)», Mansie U OOJIbIIME MEPUOBI, COOTHOCHUTD
o0o3HaueHUs, KOTOopele wuMerorcs B Tabmuue «llepuonmyeckas cucrema
xumuueckux smemeHToB J[. . MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps] sApa, oOlee 4ucio
AJIEKTPOHOB U pacipeieNIeHUe UX 0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh  XUMHUYECKHE 3JIEMEHThl, HEOpPraHMYEeCKUEe BEIIECTBA,
XUMHUYECKUE PEaKIHH (110 YUCILy U COCTaBy YYacCTBYIOIIMX B PEAaKIMU BELIECTB,
1o TerioBoMy 3G HeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBAa  BEIIECTB
pa3NMYHBIX KJIACCOB, NOJATBEpPXIasi OMNUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUI;

IIPOTHO3UPOBAaTh CBOKWCTBA BEILIECTB B 3aBUCUMOCTH OT X KAYECTBEHHOI'O COCTaBA,
BO3MOYKHOCTH NPOTEKAHUS XUMUYECKUX NMPEBPALIEHUI B PA3JINYHBIX YCIOBUSX;
BBIYUCIISATh OTHOCHUTENIBHYK) MOJIEKYJISIDHYIO W MOJISIPHYKO MaccChl BEILECTB,
MacCOBYIO JOJII0 XMMHUYECKOIO 3JeMEHTa Mo (QopMylie COeAMHEHUSI, MACCOBYIO
J0JIF0 BEIIECTBA B PAcTBOPE, MPOBOJIUTH PACUEThl MO YPABHEHHIO XMMHYECKOM

PCaKIINH;
HMPUMCHATH OCHOBHBIC OICPAIIMM MBICIUTEIBHON JCATCIBHOCTH — aHAJIU3 H
CHUHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMAaTH3aIUI0, KIaCCU(PUKAIINIO, BBISBICHHEC
NPUYUHHO-CIICACTBCHHBIX CBSA3CH — JUIS M3yYeHHs CBOWCTB BEIIECTB M

XUMUYECKUX PEaKINi, €CTeCTBEHHO-HAYYHBIE METO/IbI MIO3HAHUS — HAOIIOACHHE,
MU3MEPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIN U MBICJIECHHBIN);

CJIeIOBaTh TNPAaBWJIAM [OJIb30BAHUSA XHUMHUYECKOM MOCynod U JabopaTOpHBIM
000pyI0OBaHUEM, a TAKKE MPaBUIIaM OOpAaIllEHUs C BEIIECTBAMH B COOTBETCTBUH C



WHCTPYKIIUSIMA TIO BBITIOJIHEHUIO JTA0OPATOPHBIX XHUMHUYECKUX OIBITOB TIO
MOJIyYEHUIO U COOMpaHHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA),
[IPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MacCOBOW J0JEH PacTBOPEHHOIO
BEIIIECTBA, IUJIAHUPOBATh U MPOBOJUTH XHUMHYECKHUE ODKCIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIENTOYEH M KHUCIOT C IMOMOUIBIO HHIUKATOPOB
(;makmyc, heHondpTanenH, METUIOPAHK U APYTHE).

K xoniy oOydenust B 9 KJjacce TMpeAMETHBbIC pe3yJabTaThl Ha 0a30BOM YpPOBHE

JOJIKHBI OTPaXkaTh CHOPMHUPOBAHHOCTh Y O0YUaIOIIUXCS YMEHHM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHN: XMUMHUYECKHHI DJIEMEHT,
aTOM, MOJIEKYJIa, HOH, KaTUOH, aHUOH, [TPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHHUS, XHUMUYECKas
peakiusi, XUMUYeCcKas CBA3b, TEIJIOBOM 3D PeKT peakuu, MOJb, MOJISIPHBIN 00BEM,
pacTBOp, DJEKTPOJIMTHI, HEIJIEKTPOJUTHI, JIICKTPOIUTHYECKAsT IUCCOLUAINSA,
peakiMi MOHHOTO OOMEHa, KaTallu3aTop, XMMUYECKOEe paBHOBECUE, 00paTUMBbIE U
HEeoOpaTUMbIe peakiuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHCIIUTENb, BOCCTAHOBUTEb, OKHCIEHHUE W BOCCTAaHOBJIEHHE, AJJIOTPOIHS,
aM(oTepHOCTb, XUMHYECKasl CBs3b (KOBaJIGHTHAs, WOHHAs, METa/UIMYecKas),
KpUCTaJUIMYecKas pereéTka, Koppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOM
peakiuu, npeaeabHo nomyctumas konnenrpanus 11K Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHSITUH M MPUMEHSTH
ATHU MOHATHUSA TP ONMKMCAHUU BEILIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XUMHUYECKYI0O CUMBOJMKY JUJISi COCTaBJEHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUM;
ONPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XHMHYECKUX 3JIEMEHTOB B
COEIMHEHHUSX Pa3IMYHOr0 COCTAaBa, NPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COEJMHEHHM Mo QopMyiaMm, BHUJl XMUMHUYECKOW CBSI3UM (KOBaJEHTHas,
MOHHAs, METaJUIMYecKas)) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]l HOHa 10
XUMHUYECKON (Qopmylie, XapakTep cpelbl B BOAHBIX pAacTBOpPax HEOPTraHUYECKUX
COCIMHEHU, TUTT KPUCTAITMYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;
packpeiBath cMmbica Ilepuonnueckoro 3akona J[. WM. MengeneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAaHHUE: OMHUCHIBATh M XapaKTePU30BaATh TAOIMYHYIO
dbopmy lleproguyeckoit cUCTEMbl XUMHUYECKUX SJIEMEHTOB: Pa3iMyaTh MOHSITHUS
«riaBHas noarpymnmna (A-rpymnmna)» u «mnodouyHas noarpymnmna (b-rpynna)», maneie
u OOJbpIIME TMEpPUOAbl, COOTHOCUTh O0O3HAUEHHS, KOTOpPbIE HMEIOTCS B
NEePUOINYECKON TabNUIE, C YUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij sijpa, oOIee YUCIIO 3JIEKTPOHOB H
pacmnpeneneHre ux Mo JIEKTPOHHBIM CIIOSIM), OOBACHSITH OOIINE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMICTB 3JIEMEHTOB U UX COEAMHEHUH B MpeiesiaX MaJIbIX IEPUOJI0B
Y TJIaBHBIX IOATPYII C YYETOM CTPOCHHUS UX aTOMOB;
KJIacCu(UIMpPOBaTh XUMHYECKHE JJIEMEHThl, HEOPraHMYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIYy U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,



no TerioBoMy 3(P¢eKTy, M0 W3MEHEHHIO CTENeHEH OKUCICHUS XUMUYECKHX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBAThH) O0IIKME U creU(pUUIECKue XUMHUUYECKUE CBONCTBA
MPOCTBIX M  CIOXHBIX BEIIECTB, TMOATBEpPXJas OMNHCAaHWE MpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI;
COCTaBJISITb YPABHEHUS 3JIEKTPOIUTUYECKOW AUCCOLMALNM KHUCIOT, IIEJIOYEH U
COJIel, TIOJNIHBIE M COKpAlIEHHBIE YpaBHEHUs peaklUuid HOHHOTO OOMeHa,
YpaBHEHUSI peaKIUid, MOJITBEPKIAIOIINX CYIIECTBOBAHUE T€HETHUYECKON CBS3HU
MEK/]1y BEIIECTBAMU PA3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa ATUX PEAKITU;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B Pa3IMUYHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCHUTEJIPHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO dJIEMEHTa 10 (opMyJie COSTUHEHUSI, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU
peaKkIuu;

coOJroaTh TMpaBWiIa TOJIb30BAHUS XUMHUYECKOW TMOCYJ0M W J1abopaTOpHBIM
o00OpyI0BaHUEM, a TAK)KE MpaBUiIa OOpaIleHus C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMUA TIO BBITIOJIHEHUIO JA0OPATOPHBIX XUMHYECKUX OMBITOB TIO
MOJIYYCHHUIO M COOMPAHMIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIEKUCIIOTO Ta3a);
NPOBOJUTh pEaKUUU, TMOATBEPKIAIOIMINE KAYeCTBEHHBIM COCTaB pPAa3IMYHbIX
BEIIECTB: PaCllO3HABATh OMBITHBIM MyTEM XJIOpU[I-, OpOMUI-, MOAU-, KapOOHAT-,
docdar-, cwmkar-, cyiabhar-, THIAPOKCUA-UOHBI, KATHOHHl AMMOHHS W HOHBI
M3YUYCHHBIX METAJUIOB, MPUCYTCTBYIONIUE B BOJHBIX PACTBOPAX HEOPTraHUUYECKUX
BEIIECTB;

MPUMEHSATh OCHOBHBIE OMNEpPAlMM MBICIUTEIBHON AEATENHHOCTH — aHAIM3 U
CUHTE3, CpaBHEHHME, OO0OOUIEHUE, CUCTEMATU3AIMIO, BBISBICHUE TPUUYUHHO-
CJIEICTBEHHBIX CBS3€U — JJIsl U3yUYEHUSI CBOMCTB BEUIECTB U XUMHUUECKUX PEaKIIHii,
€CTECTBEHHO-HAYYHbIE METOJbl MO3HaHMS — HAOJIOJICHUE, U3MEpPECHHUE,
MOJEIUPOBaHUE, HKCHEPUMEHT (peayibHBII u MBICJIEHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne Koau4yecTBO 4acoB
DJIEeKTPOHHBIE
HaumeHoBaHue pa3aenoB (uudposBbie)
I KonTpoasu IIpakTnyeck
U TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
/ bIe paboThbI ne paboThbl
pecypcebi
n
Pa3znea 1. [lepBoHayajibHbIe XUMHYECKHE TIOHATHUSA
Xumust — BaxkHast 00J1aCTh
bubmnoreka IIOK
1. €CTECTBO3HAHUS U
. 5 2 https://m.edsoo.ru/7f418
1 MIPAKTHYECKON 37c
JIeITEIbHOCTH YeJIOBEKa -
bubmuorexa [JOK
1. BemecTBa 1 XuMH4YeCKHe
15 1 https://m.edsoo.ru/7f418
2 peakunu
37c
Hroro no pazneny 20
Paznen 2. BaxkHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BellecTs
bubanoreka K
2. Bo3nyx. Kucnopon. Omotexa IO
6 https://m.edsoo.ru/7f418
1 ITousitue 00 okcuagax
37c
bubanoreka K
2. Bonopoa. [TousTtue o Omotexa IO
8 1 https://m.edsoo.ru/7f418
2 KHCIIOTaX U COJISIX
37c
b K
2. Bopna. PactBopsl. [lonsaTue n6morexa L0
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHUAX 37¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

5 OCHOBHBIE KJIaCChI Bbubnuorexa [JOK
4' HEOPraHMYECKUX 11 https://m.edsoo.ru/7f418
COCIMHEHU I 37c
Hroro no pazneny 30

Pasznea 3. [lepunoaunyeckuii 3axkoH u [lepuoauveckas cucrema xumudeckux 3jeMeHToB /. U. Menneseena.
CtpoeHue aToMOB. XuUMHYeCKast CBSI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepronnueckuii 3aKOH U
3 [Tepuonuueckas cucrema bubmnoreka IIOK
1' XUMHYECKHUX 3JIEMEHTOB /. 7 https://m.edsoo.ru/7f418
N. MenneneeBa. CtpoeHue 37c
aroma
XuMHJecKas CBA3b.
3. OKHCIUTEIIBHO- bubmorexa HOK
8 https://m.edsoo.ru/7f418
2 BOCCTAHOBUTEIIHLHBIC 37c
peakiumu
bu6nmuoreka [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37¢
bu6nmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIACC

Ne KoaunuecTBo yacoB
DJIEeKTPOHHbBIE
HaumeHoBaHue pa3aenoB (uudposBbie)
n KoHTpoubH IIpakTHYeck
U TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
/ bIe padoThI ue padoTbl
pecypcbl
n
Pa3zgea 1. BemecTBO M XMMHYeCKHE PeaKIUl
[ToBTOpEeHME U yriryOeHue bubnunorexa [IOK
3HAHWUI OCHOBHBIX Pa3/IEeJOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmuorexa [IOK
OcHOBHbIE 3aKOHOMEPHOCTHU
. 4 https://m.edsoo.ru/7f41a
XUMHUYECKHUX PEeaKIUil
636
DNEeKTpOIUTHYECKAS bubnuoreka [IOK
quccounranus. XuMU4YECKHe 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBopax 636
Hroro no pazneny 17
Paznen 2. HemeTasuibl M X COeIMHEHMSI
OO6mras xapakTepucTUKa bubanoreka [IOK
XUMHYECKUX JIEMEHTOB 4 1 https://m.edsoo.ru/7f41a

VIIA-rpynmsl. ["anorenst

636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO11as XapakTepucTuKa

bu6nmuoreka HOK
2. XAMHUYECKHX DJIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynnst. Cepa u eé 636
COEINHEHUS —
OOm1ast XapakTepUCTHUKA
bu6mmoreka [JOK
2. XAMHUYCCKHUX DJICMEHTOB 7 https://m.edsoo.ru/7f41a
3 VA-rpymnmst. A30T, pochop 636 T '
M UX COCTMHEHUS -
OOm1ast XapakTepUCTHUKA
bu6mmoreka [JOK
2. XAMHAYECKHX DIIEMEHTOB 3 httos://m.edsoo.ru/7f41a
4 IVA-rpymmel. Yriaepon u 63 6p E— )
KpPEMHUI U UX COCTUHEHUS -
Hroro no pasaeny 25
Pa3nea 3. Merajiabl 1 UX COeTUHEHUA
3 bu6nuorexa [JOK
1' OO111e CBOWCTBA METAILIIOB 4 https://m.edsoo.ru/7f41a
636
. bu6nuorexa [JOK
3. Bakueiime MeTamibl ¥ UX
16 https://m.edsoo.ru/7f41a
2 COCIMHEHUS
636
Hroro no pasaeny 20

Paznen 4. Xumus u oKpy:Kamomas cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

BemectBa u MaTtepuaisl B

bu6mmoreka [JOK

3 https://m.edsoo.ru/7f41a
1 JKU3HU YEJIOBEKA

636

Hroro no pazneny 3
bubnmuorexa IJOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636

OBLIEE KOJIMYECTBO 68

YACOB I1O ITTPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoaundyecTBO 4acoB
DJIeKTPOHHBIE
Jara P
0 Kontpoas | IIpakruue uupposbie
Tema ypoka usyue
/ Bcero HbIE CKHe st oOpaszoBareb
I padoThI padoThI HbIE pecypchbl
bubanoreka
[Ipenmer xumuu. Ponb xumuu B 1 I[HOK
JKA3HHU 4YeyloBeka. Telia 1 BemecTsa https://m.edsoo.r
u/ff0d210c
Bubnauoreka
ITousTne 0 MeTOAaX IMO3HAHUS B 1 HOK
XUMHUHN https://m.edsoo.r
u/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBuna Bubanoreka
paboTHI B Ta0OPATOPUH U TIPUEMBI 1 LIOK
oOparteHus ¢ 1a00paTOPHBIM https://m.edsoo.r
000py0BaHUEMY u/ff0d23dc
bubnunoreka
YucTele BemecTBa 1 cMecH. CriocoObI L I[IOK
paszneneHus cMecen https://m.edsoo.r
u/ff0d26ca
bubanoreka
[TpakTuueckas pabota Ne 2 HOIJEH TeK
«Paznenenue cmeceil (Ha mpumepe 1 1
. https://m.edsoo.r
OYMCTKH MOBAPEHHOM COJIN )» u/ff0d28c8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

ATOMBI U MOJIEKYJIBI

bubanoreka
HOK
https://m.edsoo.r

u/ffod2a6¢

XUMHYECKUE 3JIEMEHThI. 3HAKU
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB

bubanoreka
[HOK
https://m.edsoo.r

u/ffod2be8

IIpocTsie U ClI0KHBIE BELIECTBA

bubanoreka
HOK
https://m.edsoo.r

u/ffod2a6¢

ATOMHO-MOJIEKYJISIpHOE YUeHHUE /
[TpoBepounas padora

bubanoreka
[HOK
https://m.edsoo.r

u/ff0d2d50

3aKOH IIOCTOSTHCTBA COCTAaBa BEILIECTB.
Xumnueckas Gpopmyia. BaneHTHOCTD
aTOMOB XMMHUYECKHUX DJIEMEHTOB

bubanoreka
[HOK
https://m.edsoo.r

u/ffod2eae

OrHOCHUTENbHAY aTOMHAag Macca.
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca

BbubGaunoreka
HOK
https://m.edsoo.r

u/ffod323c

MaccoBas noiss XUMHA4YECKOTr o
DJIEMEHTA B COEIUHEHUH

bubGnaunoreka
LHOK
https://m.edsoo.r

u/ff0d350c

Konunuectso BemectBa. Mosb.
Momnspnaas macca

bubanorexa
[HOK
https://m.edsoo.r



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

u/ff0d5230

Ou3nyecKkue U XUMUYECKHUE SIBICHUS.
XuMuyeckas peakius

Bubnauoreka
[HOK
https://m.edsoo.r

u/ffod37fa

[Tpu3Haku M ycnoBUs MPOTEKAHUS
XUMHUYECKHX peaKIui

Bubnunoreka
[HOK
https://m.edsoo.r

u/ff0d3al6

3aKOH COXPaHEHUS MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHUS

Bubnmoreka
[HOK
https://m.edsoo.r

u/ff0d3b88

Brruucnenus KOJIN4YCCTBA, MaCChI
BCIIIECCTBA IO YPABHCHUAM
XUMHNYCCKUX peaxunﬁ

bubanoreka
[HOK
https://m.edsoo.r

u/ff0d5708

Knaccudukanus XuMHaecKkux
peakiuii (CoeqMHEHUS, PA3JIOKEHUS,
3aMelleHus, 0OMeHa)

bubanoreka
LHOK
https://m.edsoo.r

u/ffod3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHImKIoneauct. O000IeHE 1
CHCTEMAaTU3aLMs 3HAHUN

Bbubnauoreka
[HOK
https://m.edsoo.r

u/ff0d40c4

Kontponbnas padota Nel no teme
«BemecTBa 1 XUMUYECKHE PEAKLIUN

Bubnauoreka
LHOK
https://m.edsoo.r

u/ff0d4290



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmecsk razos. CocraB
Bo3nyxa. Kucinopog — aneMeHT u
npocToe BemiecTBo. O30H

Bbubnauoreka
HOK
https://m.edsoo.r

u/ff0d448e

dusnueckue 1 XUMHYECKUE CBOMCTBA
KHUCTIOpo/ia (PeaKiuu OKHCICHUS,
ropenue). [lonstue 06 okcumax

Bbubnauoreka
HOK
https://m.edsoo.r

u/ff0d4614

CrniocoObl oJTy4€eHus: KUCI0PO/a B
71a00paTOPHUU U IPOMBIIIIIEHHOCTH.
[Ipumenenue kuciaopoaa

bubaunoreka
HOK
https://m.edsoo.r

u/ff0d497a

TennoBoii 3¢ pexT xumMuyeckon
PEaKIyu, IIOHITHE O
TEPMOXUMHYECKOM ypaBHEHHH, IK30-
¥ SHJIOTEPMHUYECKUX PEAKIIHIX

bubGaunoreka
LHOK
https://m.edsoo.r

u/ff0d4790

Tornuo (HeTh, yroyib U METaH).
3arpsi3HEHUE BO3/yXa, CIIOCOOBI €r0
IPEOTBPALICHUS

bubanoreka
[HOK
https://m.edsoo.r

u/ffod4cda

[IpakTuyeckas padora Ne 3 o Teme
«Ilomyuenue u cobupanue
KHUCJIOpPOJ1a, U3YUYEHHUE ET0 CBOUCTB»

bubanoreka
HOK
https://m.edsoo.r

u/ffod4ae2

BOI[OpO,Z[ — JJICMCHT U IIPOCTOC
BellecTBO. HaxoxneHue B npuponc

bubanoreka
HOK
https://m.edsoo.r

u/ff0d4ddo



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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duznyeckre 1 XUMHUECKHAE CBOIICTBA
BoJIopoia. [IpuMenenue Bogopoaa

bubanoreka
HOK
https://m.edsoo.r

u/ff0d4ddo

TToHaTHe 0 KUCIOTaX U COMIIX

bubanoreka
[HOK
https://m.edsoo.r

u/ff0d50d2

CrniocoOsl oTy4eHus: BOJIOpoAa B
naboparopuu

bubanoreka
HOK
https://m.edsoo.r

u/ff0d4ddo

[IpaxTuyeckas padora Ne 4 o Teme
«[Tomyyenue u cobupanue BOJI0OpOIa,
W3Yy4YEHUE €T0 CBOWCTBY

bubanoreka
[HOK
https://m.edsoo.r

u/ff0d4f42

KonTponbnas padota Ne2 o teme
«Kucnopoa. Bogopoa»

bubanoreka
LHOK
https://m.edsoo.r

u/ff0d6342

MounsipHblii 00BEM ra3oB. 3aKOH
ABoraapo

bubnaunoreka
HOK
https://m.edsoo.r

u/ffod542e

Brrurcnenus 00b€Ma, KOIMYECTBA
BEILIECTBA I'a3a 10 €r0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

bubanoreka
HOK
https://m.edsoo.r

u/ff0d55a0
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Brruncinenns o06EMOB ra30B 110
YPaBHEHHIO PEAKITUU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIIEHUH Ta30B

bubanoreka
HOK
https://m.edsoo.r

u/ffod5708

dusnueckue 1 XUMHYECKUE CBOMCTBA
BOJIBI

Bubnauoreka
[HOK
https://m.edsoo.r

u/ff0d587a

Cocras ocHoBanuii. [Torstue 00
MHJIUKaTOpax

Bubnunoreka
[HOK
https://m.edsoo.r

u/ffod59e2

Bopna kak pacTtBopuTens.
HacmmeHHme 1 HCHACBIIICHHBIC
pacTBopbl. MaccoBas 105151 BeLecTBa
B pacTBOpe

bubanoreka
HOK
https://m.edsoo.r

u/ffod5b40

[IpakTuueckas padora Ne 5 o reme
«ITpuroroBiieHue pacCTBOPOB C
ONpEeEeNEHHON MAaCCOBOU JOJIEH
pacTBOPEHHOTO BEILIECTBA»

bubGnaunoreka
LHOK
https://m.edsoo.r

u/ff0d5eba

Oxkcupsl: cocTaB, KjlaccupHUKaIus,
HOMEHKJIaTypa

bubanoreka
HOK
https://m.edsoo.r

u/ff0d664e

[Tomyuenue 1 XMMHUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHI0B

bubanoreka
HOK
https://m.edsoo.r

u/ff0d664e
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OcHoBaHWMsI: COCTaB, KITACCUPUKALIUS,
HOMEHKJIaTypa

bubanoreka
HOK
https://m.edsoo.r

u/ff0d67ca

[Tonmy4yenue u XuMUYECKUE CBOMCTBA
OCHOBaHUI

bubanoreka
[HOK
https://m.edsoo.r

u/ff0d67ca

Kucnotsl: cocTas, kitaccupukanus,
HOMEHKJIaTypa

bubanoreka
HOK
https://m.edsoo.r

u/ffodfee2

[Tomy4yenne n XMMUYECKUE CBOMCTBA
KHUCJIOT

bubanoreka
[HOK
https://m.edsoo.r

u/ffodfee2

Conu (cpegHue): HOMEHKIIATYpa,
CHOCOOBI MOJIYYCHU A, XUMHYCCKUC
CBOMCTBA

bubanoreka
LHOK
https://m.edsoo.r

u/00ad9474

[IpakTuyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIUHEHUN

bubanoreka
[HOK
https://m.edsoo.r

u/00ad9b7c

I'enernueckas cBs3b MCIKY KilaCCaMU
HCOPTaHNYCCKUX COEIUHEHUI

bubGnaunoreka
[HOK
https://m.edsoo.r

u/00ad9a50
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O00011IeHNE U CUCTEMATU3AIIHS
3HAHUU

bubanoreka
HOK
https://m.edsoo.r

u/00ad9ch2

KonTponbnas padota Ne3 no teme
"OCHOBHBIE KJ1aCChl HEOPraHUYECKHUX
coeMHeHUN"

bubanoreka
[HOK
https://m.edsoo.r

u/00ad9ela

HepBHe IIOIIBITKH KJ'IaCCI/I(I)I/IKaL[I/II/I
XUMHUYECKHX 3J1eMeHTOB. [IoHsATHE O
Ipynmnax CXOAHbIX 2JICMECHTOB

bubanoreka
[HOK
https://m.edsoo.r

u/00ad9ffa

[lepuoauueckuii 3aK0H U
[lepuoanueckas cucrema
XUMHYECKHX 31eMeHTOB . 1.
Menneneena

Bubnauoreka
[HOK
https://m.edsoo.r

u/00ada52c

[Ieproasl, rpynmsl, HOATPYIIIBI

Bbubaunoreka
HOK
https://m.edsoo.r

u/00ada52c

Crpoenue atoMoB. CocTaB aTOMHBIX
sanep. 3otonbl

bubGnaunoreka
LHOK
https://m.edsoo.r

u/00ada342

CrpoeHue 31eKTPOHHBIX 000104eK
aToMOB 31eMeHTOB [leproanueckon
cucremsl /. 1. Menaeneesa

bubGaunoreka
[HOK
https://m.edsoo.r

u/00adabbc
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XapaKTepUCTUKA XUMHYECKOTO
JJIEMEHTA T10 €T0 MOJIOKECHUIO B
ITepuonnueckoii cucreme . 1.
Menneneena

Bubnuoreka
[HOK
https://m.edsoo.r

u/00ada824

3nauenue [lepuoanueckoro 3aKoHa
JUISL pa3BUTHUS HAYKH U TTpaKTUKH. [].
N. MenpeneeB — y4€HBIN, IeJaror u
rpaKJIaHUH

Bubnunoreka
[HOK
https://m.edsoo.r

u/00ada96e

Kontponbnas padota Ned4 o teme
«Ctpoenue aTroma. XuMH4ecKast
cBa3by» / Beepoccuiickas
IpoBepoyHas pabora

Bubnuoreka
[HOK
https://m.edsoo.r

u/00adb486

DIEKTPOOTPULIATEIIBHOCTh AaTOMOB
XUMUYECKHUX DJIEMEHTOB

bubanoreka
HOK
https://m.edsoo.r

u/00adaab8

HNonnas xumMuueckas cBI3b

bubGaunoreka
LHOK
https://m.edsoo.r

u/00adac34

KoBanenTHas MnoJisipHad XUMHYCCKasi
CBs3b

Bbubaunoreka
HOK
https://m.edsoo.r

u/00adaab8

KoBasieHTHas1 HenonspHas
XUMUYECKAsI CBS3b

Bbubnauoreka
LHOK
https://m.edsoo.r

u/00adaab8
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bubanoreka
LHOK

CreneHb OKUCIICHUS 1
https://m.edsoo.r
u/00adae28
bubanoreka
OKHUCIIUTEILHO-BOCCTAHOBUTEIBHBIE 1 HOK
peakun https://m.edsoo.r
u/00adb076
bubanoreka
OKHUCINUTENIN U BOCCTAHOBUTEIIH 1 HOK
https://m.edsoo.r
u/00adb076
. bubnuoteka
PezepBHblit ypok. O60011eHHE U OK
CHCTEMAaTHU3aLMs 3HAHNM / 1 1
Bceepoccuiickas nposepouyHas pabora https://m.edsoo.r
p POBEp p u/00adb33c
PesepBueliit ypok. O0001IeHIE U bubnuoteka
cUCTeMaTH3aIus 3HaHU! 110 TEME 1 [IOK
«Ctpoenue atroma. XuMHYECKast https://m.edsoo.r
CBSI3b» u/00ad9ch2
Bubnunoreka
PesepBHelit ypok. O600mIeHNE 1 1 [IOK
CUCTEMAaTH3aLs 3HAaHU I https://m.edsoo.r
u/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIACC

Ne KosnvecTBO 4acoB
i DJIEeKTPOHHBIE
ara
KounrTpoan uugpposbie
Tema ypoka Ipakruyec HU3Yy4eH
Bceero HbIC o0pa3oBaTeibH
Kue padornl | HA
n padoThI ble pecypchbl
Hepnozmqecm/lﬁ 3aKOH. Buoauorekxa
[Iepronnueckas cucrema 1 LIOK
XUMHUYECKHX djeMeHToB JI. U. https://m.edsoo.ru
Meupeneesa 00adb59e
3aKOHOMepHOCTI/I B Bubnuoteka
W3MEHECHUH CBOWCTB 1 [HOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru
IIEPBBIX TPEX NEPUOIOB 00adb6b6
bubnmmoreka
Knaccudukanus n oK
HOMEHKJIaTypa 1 1
- . https://m.edsoo.ru
HEOPTaHWYECKUX B TB
p I /00adb7e2
. bubnmmoreka
Bubsl xumMu4eckoi CBsI3U U OK
TUIIBI KPUCTAIIINIECKHAX 1 1
CIETO https://m.edsoo.ru
MIETOK
p /00adbac6
Kontponbnas padora Nel o
teme «IloBTOpeHue n
yriyOJIeHue 3HaAHU I 1 1
OCHOBHBIX Pa31eI0B Kypca 8
Kjiacca
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Knaccudukanus Xumuyeckux

Bbubanorexa

PEAKLHI 110 pa3TUYHBIM HOK
npusHAKAM https://m.edsoo.ru
/00adbcb0
[TonsiTHe 0 ckopocTH bubnuoreka
XMMHYECKON PEaKIHH. LIOK
ITonsiTE O TOMOTEHHBIX U https://m.edsoo.ru
reTePOTeHHBIX PEAKIUIX /00adbe9a
TTonsiTHE O XUMUYECKOM
paBHOBecuH. DAKTOPHI, bubnuoteka
BJIMSIFOLLIAE HA CKOPOCTH HOK
XUMHYECKON peakiuu 1 https://m.edsoo.ru
MOJIOKEHUE XUMUYECKOTO /00adc28c
paBHOBECHS
bubnuoteka
OKHUCIUTENbHO- [HOK
BOCCTaHOBUTEIIBHBIC PEAKITUN https://m.edsoo.ru
/00adcade
Teopust HIEKTPOTUTHYECKOMN bubmotexa
nucconuaiyu. CuibHbBIE U HOK
crabbie YIEKTPOIHTHI L
/00adcd68
bubnuoreka
HOK

HoHHbIe ypaBHEHUS peakuui

https://m.edsoo.ru

/00add448
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XUMHYECKHE CBOMCTBA KUCIIOT

N bubnuoreka
W OCHOBAHMH B CBETE
o HOK
npeICTaBICHUI 00
. https://m.edsoo.ru
K KOH
ANEKTPOTUTUIECKO 00add5ds
JIMCCOLMaIi
XUMHYECKHE CBOMCTBA coyen bubnuoreka
B CBETE IPEJICTaBIECHUI 00 I[IOK
3JEKTPOJIUTUYECKON https://m.edsoo.ru
JUCCOLMALIIN 00add8b2
bubnuoreka
. HOK
[TonsiTue o ruaposuse coen
https://m.edsoo.ru
/00add9d4
bubnuoreka
O6o00mmeHue u LHOK
cucTeMaTu3alys 3HaHu https://m.edsoo.ru
/00addd12
bubnuoreka
[IpaxTuyeckas padora Ne 1.
LHOK
«Pemenue
https://m.edsoo.ru
SKCIIEPUMEHTAIBHBIX 3229
p A /00addbfa
KonTtponbHas pabora Ne2 o bubnuoreka
TeMe «DIEKTPOIUTHYECKAS LHOK
aucconyanusg. XuMHYEeCKUe https://m.edsoo.ru
peakuuu B pacTBOpax» 00addecO
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OO6mas xapakTepucTHUKa

bubauoreka

rajioreHoB. XMMHU4ECKUe HOK
. https://m.edsoo.ru
CBOMCTBA Ha IIPUMEpPE XJI0pa 00addfe2
Xnoposogopoxa. ComnsiHas bubnuoreka
KHUCJIOTA, XUMHYECKUE HOK
CBOMCTBA, NIOJIy4CHHUE, https://m.edsoo.ru
pUMEHEHNE /00adel04
[IpaxTuyeckas padora Ne 2 o bubnuoreka
teme «llomydenue consHon LIOK
KHUCJIOTBI, U3y4YEHHUE €€ https://m.edsoo.ru
CBOMCTB» /00ade348
Breruncienus o ypaBHEHUSIM bubnuoreka
XUMUYECKHUX PEAKLUH, €CIIN LIOK
OJIH U3 PEarcHTOB JaH B https://m.edsoo.ru
M30BITKE /00ade488
bubnuoreka
OO11as xapakTepucTHKa HOK
a51eMeHTOB VIA-rpynimsl https://m.edsoo.ru
/00adeb4a
AmoTponHbie MOIUpUKALUN Bubnnoreka
cepbl. HaxoxieHue cepol 1 €€ ITOK
COEJIMHEHUH B PUPOJIE. https://m.edsoo.ru
XUMHYECKUE CBOMCTBA CEPhI /00adeb4da
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CepoBoaopo, CTpOeHuUE,

Bbubanorexa

OK
bu3HYecKue 1 XUMUYCCKUE 1
. https://m.edsoo.ru
CBOMCTBa
/00ade802
Oxcunpl cepol. CepHast BubimmoTeka
KHUCJI0TA, (1)1/1314%01(1/16 u LHOK
XHMHYCSCKHE CBOICTBA, https://m.edsoo.ru
HNPUMEHEHUE 00adea28
XUMUYECKUE PEAKLIHH,
JICKAIe B OCHOBE
bubnuoreka
IPOMBIIIJIEHHOTO cioco0a OK
MOJTYYEHHS CEPHOUN KHUCIIOTHI. o
X https://m.edsoo.ru
AMHYECKOE 3arpsi3HEHIE
. p /00adec8a
OKpPY’Karollleu cpebl
COEIMHEHUSIMU CEPBI
bubnuoreka
Brrancnenue maccoBoit 1011 [HOK
BBIXO/Ia POIYKTa PEAKITUU https://m.edsoo.ru
/00adec8a
OO61as xapakTepucTuKa
bubnuoreka
37eMeHTOB VA-rpynibl. A30T, OK
pacrnpocTpaHeHHUE B MPUPOJIE, 1
https://m.edsoo.ru
bu3HYEeCKUEe U XUMUICCKUC
. /00adeeab
CBOMCTBa
Bbubnuoreka
AMMHak, ero Gu3nIecKue u 1IOK

XUMHUYCCKUC CBOﬁCTBa,
MNOJIY4YCHHEC U IPUMCHCHUC

https://m.edsoo.ru

/00adf004
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[TpaxTrueckas padora Ne 3 o

bubauoreka

teme «[lonyuenne ammuaka, LOK

. https://m.edsoo.ru
U3Yy4EHHE €ET0 CBOMCTBY 00adf180
A30THas Kucjorta, eé bubnuoreka
bu3HYeCKue U XUMUIECKUE HOK
cBoictBa / [IpomexyTouHas https://m.edsoo.ru
KOHTpOJIbHas paboTa /00adf306
Hcnonp30Banue HUTPATOB U
COJIEH aMMOHUS B Ka4€CTBE bubnuoreka
MUHEPATIBHBIX YI0OPEHUIH. LIOK
XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru
OKPY’Karomel cpeibl /00adf518
COEIMHEHUSMHU a30Ta
docdop. Oxeun dhocdopa (V) bubnmmoreka
u QochopHas Kuciora, IIOK
¢du3nUeckre 1 XuMUIECKHe https://m.edsoo.ru
CBOICTBA, OJIyYEHHUE /00adf68a
Hcnonb3oBanue dpocdaros B bubnuoteka
KagyeCcTBE MUHEPAIBHBIX HOK
yno0penuii. 3arpsizHeHue https://m.edsoo.ru
IpUPOIHOM cpenbl hochaTamu /00adfc20
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Yrnepon, pacnpocTpaHeHHE B

bubauoreka

[HOK
npupoe, puznueckue u
CCKIC CBOHCTEA https://m.edsoo.ru
XUMHWUYECKUE CBOMCTB
/00adfd9c
Oxkcuapl yriaepoaa, ux
bubanoreka
buznYecCKre U XUMUYECKUE
o LHOK
CBOCTBA. DKOJIOTrNYECKUe
o6i1e cBs3a e https://m.edsoo.ru
IPOOIIEMBI, CBI3aHHBI
p ’ /00adfebe
okcuaoMm yriepona (V)
bubanoreka
. [HOK
YronbHas KUCIOTa U €€ COJIU
https://m.edsoo.ru
/00ae006¢c
[IpaxTuyeckas padora Ne 4 o
" bubanorexa
teme "[lomydyenue
I[HOK
YTJIEKUCIIOTO Ta3a.
KauecTBennas peakusa Ha https://m.edsoo.ru
P H /00ae027e
KapOoHaT-uoH"
bubanorexa
[TepBoHauanbHbBIE MOHATHUS 00 OK
OpraHMYECKHUX BEUIECTBAX KaK I
0 coe o Do https://m.edsoo.ru
WHEHUAX YT
& yHIepon /00ae054e
bubauoreka
LHOK

Kpemuunii 1 ero coenuuenuns

https://m.edsoo.ru

/00ae080a
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[TpaxTrueckas padora Ne 5.

bubnuoteka
Pemenue
HOK
HKCTIEPUMEHTAIIbHBIX 33/1a4 110
B N https://m.edsoo.ru
teMe «BaxHeiime
00ae0bf2
HEMETaJUIbl U UX COCITUHEHUSI
bubnuoreka
KonTponsnas padora Ne3 mo
o HOK
teme «Baxueiimue
https://m.edsoo.ru
HEMETaJUTbl M UX COCTUHECHUSI
A /00ae0e18
OO61as xapakTepucTuKa
XUMUYECKHUX 3JIEMEHTOB —
bubnuoteka
MeTauioB. MeTanninueckas OK
CBSI3b U METAJJINYECKas 1
. https://m.edsoo.ru
KpUCTaJUIMUECKas peléTKa.
p P /00ae103e
®u3nYECKre CBOMCTBA
METAJLJIOB
XUMHUYECKUE CBOMCTBA bubnuoreka
METAaJIOB. LHOK
DIIEKTPOXUMHUYECKUH PsIJT https://m.edsoo.ru
HaIpsKeHUH METallIoB 00ael1156
O61ue cnocoObl MOJTy4eHUs
MeTaiioB. CruiaBsl. bubnunoreka
Brrunciienus mo ypaBHEHUAM LHOK
XUMUYECKUX PEAKLUH, €CIIU https://m.edsoo.ru
OJIMH 13 pEarcHTOB COACPKUT 002el156

IpUMECH
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Bbubanorexa

[TonsiTue o kKoppo3uun [HOK
METAIJIOB https://m.edsoo.ru
00ae1278
bubnuoreka
[llenouynbie MeTaIIBI HOK
https://m.edsoo.ru
00ael4b2
bubanoreka
OKcuabl ¥ TUIPOKCHIBI HOK
HaTpUs U KaJIAs https://m.edsoo.ru
/00ael4b2
bubanoreka
[1enouno3eMenbHbIE METAILIBL LIOK
— KaJblIMl U MAaTHUN https://m.edsoo.ru
00ael5e8
bubanoreka
Bakueime coeTMHEHUS I[HOK
KaJILIIAA https://m.edsoo.ru
00ael5e8
O0001enne u
CHUCTEMAaTHU3alMsl 3HAHUH
bubanoreka
JKEcTKOCTB BOJIBI M CLIOCOOBI LHOK
€€ yCTpaHEHHUs https://m.edsoo.ru
00ae1886
b
[Ipaktuueckas pabora Ne 6 o nbsmorexa
HOK

TeMme "JKECTKOCTH BOIEI U
MeTO/JIbl €€ ycTpaHeHus"

https://m.edsoo.ru

/00aelae8
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AmoMuHnA

Bbubanorexa
HOK
https://m.edsoo.ru

/00aelc64

AmpotepHble CBOWCTBA
OKCH/JIa ¥ THAPOKCHIA

bubanoreka
HOK
https://m.edsoo.ru

/00aelc64

Kemezo

bubanoreka
HOK
https://m.edsoo.ru

/00ae1d86

OKcuabl, TUIPOKCUIBI U COTH
xkene3sa (1) u xemnesa (l11)

bubanoreka
LHOK
https://m.edsoo.ru

/00ae35e6

O06006111EHE U
CHCTEMATH3ALNS 3HAHUMN

[IpakTuueckas padota Ne 7.
Pemenne
AKCTICPUMEHTAIBHBIX 33724 10
TeMe «BakHenIme MeTaJliIbsl B
X COCIMHEHHSY

bubaunoreka
LHOK
https://m.edsoo.ru

/00ae3de8
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Brrancnenus no YPaBHCHUAM
XUMHNYCCKHUX peaKHHfI, cClIn

bubnmnoreka
OJIMH U3 PEareHToB J]aH B
[HOK
U30BITKE WA COJEPKHUT
cci. B orte https://m.edsoo.ru
npumecH. Berancnenus
p . /00ae1750
MacCOBOM JI0JTH BBIXO/1a
MPOJIyKTa peaKuu
O06001IeHNE U
cHUCTeMaTH3alus 3HAHUI
KonTponbnas padota Ne4 o
TeMme «BaxHeiue MeTauibl 1
UX COCUHEHUS»
bubnuoteka
BemectBa n maTepuaisl B OK
MOBCEHEBHOM KU3HU 1
qeloBeKa https://m.edsoo.ru
/00ae3f50
bubnuoteka
XUMHUYECKOE 3arpsi3HEHUE [HOK
OKPY’KaIOILeH Cpeabl https://m.edsoo.ru
/00ae4270
bubnuoreka
Posib xumMuu B perieHnun [HOK
9KOJIOTHYECKUX MTPOoOIeM https://m.edsoo.ru
/00ae4270
bubnuoreka
PesepBHeIit ypok. O6001IEHIE LHOK

U cUCTEMATHU3alUg 3HAHUN

https://m.edsoo.ru

/00ae0d0a
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Bbubanorexa

6 | PesepsubIii ypok. O000mICHNE 1 IIOK

7 W CHUCTeMAaTH3allus 3HaHUHN https://m.edsoo.ru
/00adb33c
bubnanoreka

6 | PesepBubiii ypok. O600mIeHNE L LHOK

8 7 CHCTeMAaTH3aIlis 3HaHUI https://m.edsoo.ru
/00ad9cb2

OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME
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MPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIBTATAM OCBOEHHMA OCHOBHOU

OBPA3OBATEJILHOM MPOI'PAMMBI

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yJibTara

IIpoBepsiemble mpeaAMeTHBIE Pe3y/IbTAThI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOT0 0011ero 00pa3oBaHus

1

ITo Teme: ((HCpBOHa‘laJ'IbHBIC XUMHNYCCKUC ITOHATHA»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATHI: aTOM, MOJIEKYJla, XUMUUYECKHN AJIIEMEHT, MPOCTOE
BEILIECTBO, CJIOKHOE BEUIECTBO, CMECh (OJHOPOJHAs W HEOJAHOPOJIHAs), BaJEHTHOCTb, OTHOCUTEJIbHAs
aTOMHasi ¥ MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JoJs
XUMHYECKOTO DJIEMEHTA B COCTUHEHHH, MOJIIPHBINA 00bEM, XUMHUYECKasT PEaKIus, Ki1acCu(DUKAIHs peaKinii:
peaKuuu COCIMHEHUS, pPEeaKIMH pas3NoKEHUs, pPEaKIUH 3aMelIeHHs, peakuuu oOMeHa, 2JK30- U
SHAOTEPMUYECKUE PEaKINH, TEIIOBOM 3((eKT peakunu, pacTBOp, MaccoBas J0Jsl BellecTBa (IPOLEHTHAS

KOHILIEHTpalLlUs1) B pacTBOpe

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHU U IMPUMCHATH 3TU IMOHATHA IIPHU OIMMCAHUN

BEILECTB U UX IIPEBPALLCHUI

1.3

HUCIOJIb30BAaTh XMUMHUYCCKYIHO CHUMBOJIUKY JIsI COCTABJICHUSA (I)OpMy'J'I BCIICCTB U ypaBHeHI/Ifl XHUMHUYCCKUX

peakuui




PACKpPbIBATH CMBICJI 3daKOHOB COXpPaHCHHA MACChl BEHICCTB, IMMOCTOAHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOT'O

1.4
Y4EHHs, 3aKOHa ABOrapo
1.5 OIPEIENIATH BAJICHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUIX
KJIaccu(UIUpPOBaTh XMMUYECKHE PEAaKUMU (110 YMCIY M COCTaBy YYaCTBYIOIIMX B PEAKLUU BEILECTB, IO
1.6
TEIIOBOMY 3P PEKTY)
1.7 BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJIF0 XMMUYECKOTO 3JIEMEHTa 10 (hOpMyJie COeTUHEHMS,
1.9 BBIYHUCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 IIPUMEHSTh €CTECTBEHHOHAyYHbIE METOJbl IO3HAHUS — HAOIIOACHHE, H3MEpPEHHE, MOJAEIUPOBaHUE,
HKCHEPUMEHT (peabHbII U MBICIIEHHBIN)
2 [To Teme: «Baxuerime npeacTaBuTeNM HEOPraHMIECKUX BEIIECTBY
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHATHI: OKCUJ, KUCII0TA, OCHOBAHME, COJIb
2.2 OIpEeNIeNIATh MPUHAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY KJIacCy COeAMHEHHH 1o popMyiam
2.3 KJIacCCU(UIUPOBATh HEOPraHUYECKUE BEIECTBA
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOJITBEPXkKAas
2.4
ONMMCaHUE MPUMEPAMHU MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI
IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HX KAa4e€CTBEHHOIO COCTAaBa, BO3MOYKHOCTH
2.5

MMPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHLBIX YCIIOBUAX




clieIoBaTh MpaBUjIaM IOJIb30BAaHUS XUMHUYECKOW MOCYAOH U J1abopaTOPHBIM OOOPYJOBaHHMEM, a TakKKe
MpaBujiaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIIUSIMU MO BBIMIOJHEHUIO J1a0OPaTOPHBIX

XUMHUYCCKUX OIBITOB IO IMOJNYYCHHUIO U CO6I/IpaHI/IIO Fa3006pa3HBIX BCIICCTB (Bonopoz[a )51 Kncnopona),

2.6
MIPUTOTOBIICHUIO PACTBOPOB C OINPENEIEHHOW MAcCOBOM JIOJIeH pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MIPOBOJIUTh XMMHUYECKHE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB HIENOYEH M KUCIOT C MOMOUIBIO
WHIUKATOPOB (J1akMyc, (peHomdTanenH, METHIIOPAHXK U APyTHE)
2.7 MIPOBOAMTDH PACUETHI 0 YPABHEHUIO XUMUYECKON peaKInu
ITo Teme: «llepunoanyecknii 3akoH u Ilepnonnueckas cucremMa xumudeckux iemeHToB 1. . Menneneesa.
3
Crtpoenue aToMoB. XumMuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIII»
pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKMX MOHATHM: SIpO aToma, 3JIEKTPOHHBIM cJIOH aToma, aTOMHas
3.1 opOuTanb, pagmyc aromMa, XUMHUYECKas CBs3b, TOJSpHAs W HEMOJSIPHAs KOBAJICHTHAs CBS3b,
3JIEKTPOOTPHIIATEILHOCTh, HOHHAS CBSI3b, MOH, KATUOH, AaHUOH, CTENICHb OKUCIICHHS
3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE 3JIEMEHThI
OINMCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy l[lepuoandeckoil CUCTEMbl XMMUYECKHUX HJIEMEHTOB:
3.3 pasnuyath MOHATUS «IJIaBHas noarpynma (Arpymnma)» u «mnobounas noarpynmna (brpynma)», «manbie» u

«OOJTBIITNEY TTEPUO/TBI




packpeiBaTh cmbica Ilepuogumueckoro 3akona J[.MI. MeHneneeBa: J€MOHCTpUpPOBATh IMMOHHUMAaHUE
3.4 MEPUONYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX MOJoxeHus B llepumonnueckoi

CUCTEMC

COOTHOCHUTH 0603Ha‘-IGHI/I$I, KOTOPBIC HMCIOTCSA B Ta6J'II/IIIC «Hepnonnqecxas{ CHUCTEMAa XHUMHUYCCKHX
3.5 9JICMCHTOB I[I/I MeHaenaeeBa ¢ YMCIOBBIMHU XapaKTCPUCTHUKAMHU CTPOCHHUA ATOMOB XUMHUUYCCKHUX 3JICMCHTOB

(cocTtaB u 3apsf sapa, 00IIee YUCIIO0 AIEKTPOHOB U PACIIPEACIICHUE UX 10 DJIEKTPOHHBIM CIIOSIM)

3.6 OTIPEIEIATH CTETICHb OKUCIICHHS 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
3.7 OTIPEAETATH BUJ XUMHUUYECKOH CBSI3U (KOBAaJICHTHASI U HIOHHAS) B HEOPTraHUYECKUX COSMHEHUSIX
9 KUIIACC
Kox nposepsiemoro IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMblI
pe3yJbTara OCHOBHOI'0 00111er0 00pa3oBaHUs

1 ITo Teme: «BemecTBo 1 XUMHUYECKAs PEAKIIHS




PaCKpeIBaTb CMBICII OCHOBHBIX XHMHYECKHUX TTOHATHH: pPacTBOp, OSJICKTPOJUTHEI, HEJJICKTPOJINTEHI,
QJICKTPOJUTHYCCKAA AUCCOoNranus, peaKuunu NOHHOI'O O6M€Ha, KaTaJIn3aTop, XUMHYCCKOC paBHOBECHUC,

06paTI/IMBIe )51 HeO6paTI/IMLIe pCaknun, OKUCIUTCIbHOBOCCTAHOBUTCIBHBIC PEAKIHUHU, OKHCIINTCIIb,

1.1
BOCCTAHOBUTENb, OKHUCJIEHWE M BOCCTAaHOBJIEHHE, aJIOTpONus, aM(pOTEpHOCTh, XUMHUECKas CBA3b
(KoBaJieHTHAasi, MOHHAs, METAJNIMYECKas ), KPUCTAJUIMUECKasi PEIIETKA, CIUIaBbl, CKOPOCTh XUMHUYECKOMN
peaxiuu

1o WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATUM M TPUMEHSITh 3TH TOHITHS TIPH
ONMCAHUU BEIIECTB U UX MPEBpaALICHUI
COCTaBJIAITh YPAaBHEHUS AIIEKTPOJUTUYECKOW ITUCCOLMALUU KHUCIOT, LIEN0Ye M COoJIel, IOJHBbIE U

1.3
COKpaIEHHBIC YPaBHEHUS peakiuii HOHHOTO oOMeHa

14 pPacKpbIBaTh CYIIHOCTh OKUCIHTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHUA TMOCPEICTBOM COCTaBICHUS
AIIEKTPOHHOTO OaJlaHCa ATUX PEeaKIHid

1.5 MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKON peakluu

2 [To Temam: «HemeTanisl 1 X coeiMHEHU» U «MeTalibl ¥ UX COEUHEHUSD)
XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CIEIU(PUICCKNE XUMUUYECKHE CBOMCTBA MPOCTBHIX U CIOKHBIX

2.1 BEILECTB, MOATBEPK/1as ONMMCAHNUE TPUMEPAMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHNYCCKHUX peaKHI/Iﬁ




COCTABJITh YpPAaBHCHUA peaKuHﬁ, IMOATBCPKAAIOIMUX CYIIECTBOBAHHUC TeHETHYECKOMN CBA3H MCIKIY

2.2
BEILECTBAMM Pa3JIMYHBIX KJIACCOB
53 IIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HX CTPOCHHMS, BO3MOYKHOCTH IPOTEKAHUS
XMMHYECKHUX MTPEBPALLICHUI B PA3JIUYHBIX YCIOBUAX
CleIoBaTh MpaBHUJIaM I0JIb30BAHMUS XUMUYECKOM MOCYI0i U 1a00paTOpHBIM O00OpYHIOBAaHUEM, a TaKkKe
npaBuiiaM oOpallleHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU 10 BBITIOJIHEHUIO JTAOOPATOPHBIX
24
XUMHUYECKHX OIBITOB MO IMOJyYEHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (aAMMHAKa U YTIEKHCIOTO
rasa)
IIPOBOJIUTh PEAKIUH, MOATBEPKIAIOIIME KadeCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM MYTEM XJOPHA-, OpoMun, uoaun, kapbonar, gocdar, cunukar, cyiabhaTr, THIPOKCHIUOHBI,
2.5
KAaTHOHBl AMMOHMS, HOHBl M3yYEHHBIX METAJUIOB, IMPHUCYTCTBYIOIIME B BOAHBIX pacTBOpax
HEOPraHUYECKHUX BELIECTB
3 ITo Teme: «XHUMHsI 1 OKPYIKaAIOILIAs Cpenay
3.1 PAacKpbIBaTh CMBICII OCHOBHBIX XUMHU4eckuX nouaTuii: [1/IK BeniecTsa; koppo3ust METAIIIIOB
IIPUMEHATh OCHOBHBIE OIEPALlMM MBICIIUTEIBHON NEATEIbBHOCTH — aHalu3 W CHUHTE3, CPaBHEHHUE,
0000111eHIE, CHUCTEeMATU3aINIO, BBISBJICHUE PUYMHHO-CIECTBEHHBIX CBS3E€H — JJIsl M3yUYCHHs CBOMCTB
3.2

BCIHICCTB U XUMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHbIC MCTOAbI ITO3HAHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC,

MOJIETTUPOBAHUE, IKCIIEPUMEHT (peaibHbIN U MBICICHHBIN )




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1eMeHT COePsKAHUS
1 IlepBOoHaYaNbHBIE XUMUYECKHUE TOHITHS
IIpeamer xumun. Poinp XUMHUM B )KU3HU YeI0BeKa. XUMHUs B cucTeMe Hayk. Tena u BeniectBa. dusnyeckue CBOMCTBA
1.1
BEILIECTB. ArperaTHOE COCTOSIHUE BEIIECTB
1.2 [TonsaTHe 0 MeTOAAX MO3HAHMS B XUMHHU. UnCThIe BemecTBa M cMecH. CIIocoOBI pa3iesieHus cMece
ATOMBI U MOJIEKYJIbl. XUMHUECKHE 3JIeMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie U ClI0KHbBIE BELECTBA.
1.3
ATOMHO-MOJIEKYJIIPHOE YUCHHE
Xumunyeckass (opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
1.4 OtHocuTenbHast aroMHast Macca. OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XMMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH
KonuuectBo BemecTBa. Moisib. MossipHas macca. B3anMoCBs3b KOIMUYECTBA, MAaCChl U YUCIIA CTPYKTYPHBIX €IMHHUIL
1.5

BemlecTBa. Pacy€rsl no popmynaM XUMUUECKUX COSTUHEHHIA




1.6

duznyeckrue U XUMHYECKHE SIBICHUS. XUMHUUECKas pcakuusa nu eé IMPU3HAKH. 3akoH COXPAaHCHUA MACCHI BCIHICCTB.

Xumunyeckue ypaBHeHus. Kinaccuukanus XuMU4eCKIX peakiuii (COeTUHeHMs, Pa3IoKeHHs, 3aMeleHHsI, 00MeHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY 10, C mpaBuiIaMu paboThl B 1a00paTopuu 1 npuéMamu
oOpamieHuss ¢ J1abOpaTOpHBIM OOOPYJOBAaHUEM, H3y4€HHE M ONHMCaHUE (PU3MUECKUX CBOMCTB 00pa3loB
HEOPraHUYECKHUX BEIECTB, HAOM0ieHHE (Pr3nUYecKuX (TUIaBJIEHUE BOCKA, TAsHUE JIbJla, pACTUPAHHUE caxapa B CTYIKE,
KUIIEHWE W KOHJEHCAllMs BOJbI) M XUMHUYECKUX (TOpeHHE CBEYM, MPOKAIMBAHUE MEJHOH IPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KUCJIOTOH) sBJICHWH, HAONIOJEHUE M OMNMCAHUE IPU3HAKOB IMPOTEKAHMSI XUMHUYECKUX
peaknmii (pasiIoXeHue caxapa, B3auMOJCHCTBHE CEpHOW KHUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
meau(Il) mpu HarpeBanuu, B3aumojieiicTBue xenesa ¢ pactBopoM conu meau(Il), nzyuenue cnocoOoB pazaencHus
cMmeceil (C MoMOIIbI0 MarHnuTa, (pUIbTPOBaHUE, BbIIAPUBAHKE, TUCTUIUIALUSA, XpOMaTorpadus), poBEeICHUE OUUCTKH
MOBAPEHHON coiM, HaAOJIIOJEHHWE M ONUCAHHWE PE3yJIbTAaTOB IPOBEJACHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH

COXPaHEHHUS Macchl, CO3JaH1e MOJIeIei MOJIeKyJI (IIapOCTeP>KHEBbIX)

Baxueiiine MMPEACTAaBUTECIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3znyxa. Kucimopon — anemMeHT U npoctoe BemiecTBo. Haxoxknenue kuciaopoja B
npupoze, Guzndeckre u XuMU4eckrue cBorcTBa (peakuuu ropenus). Okcuapl. [Ipumenenue kuciaopoga. CriocoObt
MOJly4eHUsl KUCIOpoJa B J1a0OpaTOpuu M TPOMBIIUIEHHOCTH. KpyroBopor kuciopoga B mpuponpe. O3oH —

aJJIOTPOIHAsA MOIU(UKALMSI KHUCIIOpOia




TeroBoit 3¢dexkT XUMUUECKOH peakiuy, TePMOXUMHUYECKHE YPaBHEHHS, 3K30- U SHJOTEPMUYECKHE PEAKILIUU.

2.2
TorunBo: yrons u MetaH. 3arps3HeHUe BO3/yXa, yCUIEHUE NapHUKOBOIO 3 (ekTa, pa3pylieHne 030HOBOIO CII0s
Bonopon — anemeHT u npocToe BemiectBo. HaxokaeHue Bogopoaa B mpupoje, Gu3ndecKine 1 XUMHYECKUEe CBOWCTBA,
2.3
IPUMEHEHHE, CI0coObI noydeHus. Kuciaorsl u conu
2.4 Monsipablit 00bEM Ta30B. Pacu€Thl M0 XMMHUYECKUM ypaBHEHUSIM
@dusnyeckue cBOMCTBa BOAbL. Bona kak pactBoputens. PacTBophl. HacelieHHBIE M HEHACBHILICHHBIE PACTBOPHI.
PactBopuMocCTh BelecTB B Bojie. MaccoBas /1015 BElIECTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BO/ibl. OCHOBaHUS.
2.5
Ponp pacTBOpoB B mpupoje M B KU3HU 4yenoBeka. KpyroBopoT Boabl B IpHUpoAE. 3arpsA3HEHUE NPUPOIHBIX BOJ.
OxpaHna 1 OYNCTKA IPUPOIHBIX BOJ,
Knaccudukanus Heopranuueckux coequHeHunit. Oxcuapl. Kiaccugukamus okcuioB: coieodpasytomue (0OCHOBHbIE,
2.6 KUCJIOTHBIE, aM(OTepHbIE) U HeconeobOpasyromue. HomeHnknatypa okcuoB. @u3znyeckue 1 XMMUUYECKUE CBOMCTBA
okcu0B. [lonyueHnne okcunoB
OcHoBanus. Knaccudukanusi ocHOBaHMIA: IIENOYM M HEPAacTBOpPHUMbIE OCHOBaHMA. HoMeHkaTypa OCHOBAaHMH.
2.7
dusnueckre U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lonmyyeHue ocHOBaHMM
Kucnotsl. Knaccudpukamust xucnor. Homenknarypa kucinoT. Ousnueckue U XUMUYECKHE CBOWCTBA KUCIOT. Psn
2.8
aktuBHocTH MetaiuioB H.H. bekerona. [lonyuenue kucior
2.9 Comu. HomeHnknatypa coneid. dusnueckne 1 XuMUIeckue cBoiicTsa coiell. [lonydenune coneit
2.10 ['enernueckas cBs3b MEXKY KIaCCaMHU HEOPTraHUYECKUX COCTMHEHUI




2.11

XHUMHUYECKUN DKCIEPUMEHT: Kaue€CTBEHHOE OIPEAEICHUE COACpXKAaHUS KUCIOpoJa B BO3JyXE, IIOJIy4YEHHE,
coOupaHue, pacClio3HaBaHUE U U3yUEHHE CBOMCTB KUCIIOPO/1a, HAOIIOCHUE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM
U YCIJIOBHSI BOSHUKHOBEHUS U MPEKPALEHUs TopeHus (Ioxkapa), 03HaKOMIIEHHE ¢ 00pa3liaMy OKCHUJIOB M ONUCAHHUE UX
CBOWCTB, IOJIy4€HHUE, COOMpAHUE, PACIO3HABAaHUE M H3Yy4YEHHUE CBOMCTB BOJOpOJa (FOPEHHUE), B3aUMOJEHCTBHE
Bosoposa ¢ okcuaoM menu(Il) (Bo3MoKHO MCHOJIB30BaHHE BUAEOMATEPHUAIOB), HaONIOJeHHE OOpa3lOB BEIIECTB
KOJINYECTBOM 1 MOJb, HCCIIEJOBAHUE OCOOEHHOCTEH PpAacTBOPEHMs BELIECTB C PA3IMYHOW PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MacCOBOM JOJIEH PAaCTBOPEHHOIO BELIECTBA, B3AMMOJEHCTBUE BOJBI C
MeTaJulaMu (HaTpueM U KaibliieM) (BO3MOXKHO UCIIOJIb30BaHUE BUI€OMATEPUAIIOB), ONPE/IETICHUE PACTBOPOB KUCIIOT
U IIeJI0YeH C MOMOILBI0 MHIMKATOPOB, MCCIEI0BAHUE O0pa3LlOB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KIJIACCOB,
Ha6HIOIIeHI/Ie HU3MCHCHUA OKpPAaCKU HHAUKATOPOB B paCTBOPAX KUCIIOT U menoqeﬁ, HN3YUCHUC BBaHMOI[CfICTBHH OKCHIa
meau(Il) ¢ pactBopoM cepHOM KHCIOTBI, KUCIOT € METaUlaMH, peakuuid HeHTpanu3aluuu, I[OJIydYeHue
HEpPACTBOPUMBIX OCHOBaHHWI, BBITECHEHHME OJHOIO MeTajyla JApPYyrMM W3 pacTBOpa COJIM, pELICHHE

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «Baxneuye Kiaacchl HCOPTaHNUYCCKUX COE€UHEHUI

[Tepnonnueckuit 3akoH u [leproanueckas cuctema xumudeckux anemeHToB /.M. MenaeneeBa. CTpoeHne aTOMOB.

Xumuueckas cBa3b. OKHCIUTENbLHO-BOCCTAHOBUTEIIHHEIC pCaknuun

3.1

IlepBble MOMBITKY KJIACCU(DPHUKALIMN XUMHUUECKUX JIeMEHTOB. [IoHsATHE O IpyIIax CXOJHBIX 3JIEMEHTOB (ILEJI0YHbIE U
IIEJI0YHO3EMENbHBIE METAJLJIb, TaJIOT€Hbl, UHEPTHBIC T'a3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(OTepHbIe OKCHIBI 1

THAPOKCHIBI




[Tepuonnueckuii 3akoH. [lepuoanueckas cucreMa xumudeckux 3semeHToB [[.. MenneneeBa. KopoTrkonepuoanas u

3.2 muHHONepuonHas (opmbl [lepuoanueckoit cucrembl xumuuyeckux snemeHToB J[.M. Menneneesa. Ilepuonsr u

rpytibl. QU3UYECKU CMBICT MTOPSIKOBOTO HOMEPA, HOMEPOB MIEPHO/Ia M TPYIIIHI JIEMEHTA

Crpoenne aromoB. CoctaB aroMmHbIX saep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 00O0JIOUEK aTOMOB
33 nepBbix 20 xuMuueckux 3neMeHToB [lepuoguueckoit cucremsl /.M. MenaeneeBa. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTA M0 ero nojoxxeHuto B [lepuonnueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHHUs pauyca aTOMOB XUMHUYECKHX 3JEMEHTOB, METAUNIMYECKUX U HEMETAJUIMYECKUX
34 CBOWCTB MO rpynmnam U nepuojam. 3HadyeHue Ilepuonuueckoro 3akoHa u Ileprnoanueckoi CUCTEMbl XUMHYECKUX

3JIEMEHTOB JUIS pa3BUTUA HAyKU U NpakTUku. .M. MenneneeB — yu€Hblil U rpaxkaaHuH

Xumnueckass cBa3b. KoBajeHTHas (mojsipHass M HEMOJSpHAs) CBSI3b. JIEKTPOOTPULIATEIBHOCTh XMMHYECKUX
35

snemeHToB. lOHHas CBsI3b

Crenenb oxucieHusi. OKHUCIUTEIbHOBOCCTAaHOBUTEIbHBIE peakiuu. IIpoliecchl OKHUCIEHHS W BOCCTAaHOBJICHHS.
3.6

OKXHCIIUTEIIH U BOCCTAHOBHUTEIIN




3.7

XUMHUYECKUHN IKCIIEPUMEHT: U3yUeHHE 00pa3L0B BEIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJEHCTBUE THIPOKCHIA
IIMHKa C pPacTBOPAMU KHUCJIOT U ILEJI0Yed, MPOBEIEHHE OIBITOB, WUIIOCTPUPYIOLIMX IMPUMEPbl OKHCIUTEIbHO-

BOCCTAaHOBUTEJBbHBIX PEaKIUil (TOpeHue, peakliuy pa3ioKeHUs, COSIMHEHMS])

9 KJIACC

Koxa

HpOBepHeMblﬁ IJIEMEHT COACPKAaHUA

BemectBo 1 xumunueckas peakius. [lopropenue

11

Ilepuonuueckuii 3akoH. Ilepuoauueckas cuctema xumudeckux aiemeHtoB .M. Menneneea. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IIEPBBIX TPEX IEPUOMOB, KaJIHs, KaJablLUsl U UX

COGI[I/IHeHI/Iﬁ B COOTBETCTBHU C ITOJIOKECHUEM 3JICMCHTOB B Hepnozmqecmﬁ CUCTEMC U CTPOCHHUEM HUX aTOMOB

1.2

CrpoeHue BemiecTBa: BUJIbl XUMUYECKON CBSI3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTD CBOMCTB BELIECTBA
OT TUIIa KPUCTAJUTMYECKOHN pelIETKU U BUIa XUMHUECKOH cBsi3u. Kiaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX
BELIECTB (MEKIyHapOIHasl U TPUBUAIbHAsA). XMMUYECKUE CBOMCTBA BELIECTB, OTHOCSILIUXCS K Pa3IM4YHBIM Kjlaccam

HCOPIraHUYCCKHUX COCHHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPIraHUYCCKUX BCIICCTB




1.3

Knaccudukanus XuMHUYeCKUX peakiyil Mo pa3IudHbIM MpU3HAKaM (IO YUCIYy U COCTaBY yYacCTBYIOUIMX B PEAKIIUU
BEIIECTB, 10 TEIUIOBOMY 3(P(EKTY, 0 N3MEHEHHIO CTEIICHEH OKUCIIEHUS] XUMUUECKUX 3JIEMEHTOB, [0 00paTUMOCTH,
[0 Y4YacCTHMIO Karajau3aTopa). DK30- M HHAOTEPMUYECKHE pPEaKLuu, TepMOXUMHYEcKHe ypaBHeHMs. [loHsTue o

CKOpPOCTH XMMHUYECKON pEeaKL1

1.4

Ilonsatue 06 O6paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKUX PCaKIUAX. IloHsiTHE O TOMOTE€HHBIX H reTCPOrcHHbIX
pCaKLIUAX. ITonsaTue 0 XMMHUYECKOM PaBHOBCCHHU. q)aKTopBI, BJIMAIOINIUEC Ha CKOPOCTb XUMHYECKOM p€aKuuu H

IMOJIOKCHHUEC XUMHNYCCKOTI'O PAaBHOBCCHA

1.5

OKHCIUTEITBHO-BOCCTAHOBUTCIILHEIC pcakuuu, BHGKTPOHHBIﬁ 0ajaHC OKHUCIUTEIHLHO-BOCCTAHOBHUTEIHHOM pCaKknuu.
CocraBnenue ypaBHeHI/Iﬁ OKHUCINTCIIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ C HCIIOJIb30BAHUEM MCETOJa 3JICKTPOHHOI'O

OaytaHca

1.6

Teopust >7I€KTPOIUTHYECKON AUCCOLMALMHU. OJIEKTPOJIUTBI U HENIEKTpoJnThl. KaTnoHbl, aHHMOHBL. MexaHU3M
JMCCOLMALMKM BELIECTB C Pa3IMYHBIMU BUJAMHU XUMHUYeckod cBs3u. CreneHp auccounanuu. CuibHble M ciia0ble
AJIEKTPONUTHL. Peakimy HMOHHOTO OOMeHa. YCIOBHS TPOTEKAaHUs peakUuil HOHHOrOo OOMEHa, IIOJHbIE U
COKpallléHHbIE MOHHbIC ypaBHEHMs peakuuil. CBONCTBAa KUCIIOT, OCHOBAHUN U COJIEH B CBETE IMPEACTAaBICHUNA 00

3J'I€KTpOJ'II/ITI/I‘~IeCKOI‘/’I JUCCOLMAaIIH. KadgecTBeHHEIC PCaKnu Ha HOHBIL. IlonsTue o THOPOJIN3EC coJeit




1.7

XHUMHUYECKUHN SKCIEPUMEHT: 03HAKOMIICHHE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHWUYECKHX BEUIECTB —
METaJUIOB ¥ HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BEHIECTB (XJIOPUAA HATPHSs); UCCIECOBAHNE 3aBUCHMOCTH
CKOPOCTH XUMHUECKOW pPEaKLMU OT BO3JACHCTBUS Pa3IMUHBIX (PAKTOPOB; MCCIEIOBAHUE 3JIEKTPOIPOBOJHOCTU
pacTBOpPOB  BEIIECTB, IMpolLlecca JAUCCOIMALMM KHCIOT, Iiejioued U cojiell (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEACHUE OMBITOB, MJUTIOCTPHPYIOIIUX MPU3HAKH MPOTEKAHUS Peakiuii MOHHOro oOMeHa
(ob6pa3oBaHue ocazka, BbIJCICHUE ra3a, 00pa30BaHKUE BOJbI); ONBITOB, HILTIOCTPUPYIOIIUX MTPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaKUUi (TOpeHHEe, pPeaklUu pa3sIoKEHHUs, COCIUHEHUS); paclo3HaBaHUE HEOPraHWYECKUX

BCIICCTB C IIOMOIIBIO KAYCCTBCHHBIX peaKL[I/Iﬁ Ha UOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeranner u ux COCINMHCHMUA

2.1

OO6mas xapakTepucTiKka raioreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIe CTeNeHU okuciaeHus. CTpoeHue
U (U3UYECKHE CBOMCTBA MPOCTBIX BEIIECTB — TaJOTEHOB. XHWMHYECKHE CBOWCTBA Ha TMpUMEpe XJopa
(B3auMoJielicTBHE C MeETaulaMH, HeMeTalaMu, MiejgodyaMmu). XiopoBogopoa. CossiHas KHCIIOTa, XUMHYECKUE
CBOMCTBa, IOJydyeHUE, npuMeHeHue. JleiicTBue XJjiopa M XJIOpPOBOJOPOJAa Ha OpraHrM3M 4esioBeKa. Baxueimme

XJIOPpUAbI 1 X HAXOXACHUC B ITPUPOAC




2.2

Obmas xapaktepuctuka 3meMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucnennus. CrpoeHne W (U3MYECKHE CBOMCTBAa MPOCTBIX BEIIECTB — KHCIOPOAAa U CEpbl. AJUIOTPOITHBIC
MOIUGUKAIMM KUCIOpoJa M cepbl. XHUMUYECKHe CBOMCTBa cepbl. CepoBOIOpOJl, CTpoeHME, (uznueckue u
XUMHUYecKue cBorcTBa. OKCHIIBI cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKcHI0B. CepHas KucioTa, pU3nuecKue u
XMMUYECKHE CBOMCTBa (00IIME Kak MPEICTaBHTENsS Kiacca KHCIOT M creunupudeckue). XUMUYECKHE pPeakiu,
JeKalMe B OCHOBE MPOMBIIIIEHHOTO CrIoco0a moiayyeHus: cepHor KucioThl. [Ipumenenue. Conu cepHON KUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. HaxoxaeHue cepbl U e€ coeluHeHuil B pupoie. XUMHUYECKOE 3arpsi3HeHUe
OKpY’Kalollel cpeapl COeTUHEHUSIMU cepbl (KUCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro

IpCaOTBPAILICHUA

2.3

OO6mrast xapaktepuctuka 537eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHbIE CTENEHU
OKHCIeHHs. A30T, paclpocTpaHeHHe B MHpupoze, (u3ndeckrue W XMMUYeckue cBoiictBa. Kpyrosopor azora B
npupose. AMMHUak, ero (puU3n4eckue U XMMHUYECKHE CBOMCTBA, MOJlyueHHEe M npuMmeHeHue. Coiau aMMOHMS, HX
¢du3nveckne 1 XUMHYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHast peakiysi Ha HOHBI aMMOHHS. A30THAs KUCIIOTA,
e€ noiy4yeHue, pusnyeckue 1 XUMHUYECKHE CBOMCTBA (00IIMe KaK MpeACcTaBUTENs Kilacca KUCIOT U ClielupHUUEcKue).
Hcnonb30BaHrne HUTPATOB U COJIEM aMMOHHUS B KadecTBe MHUHEpaJIbHBIX ynoOpeHuil. XuMHueckoe 3arpsi3HeHue

OKpY’KaroIlel Cpeibl COETMHEHUSAMU a30Ta (KUCIOTHBIE TOK/H, 3arPSI3HEHUE BO3/TyXa, I0YBBI U BOJOEMOB)

2.4

®docdop, amnorponHsie Moaudukanuu (ocdopa, ¢uznueckue u xumudeckue cpoiictBa. Oxcupn docdopa(V) u
docdopHas kuciora, GU3NYECKUE U XUMUYECKUE CBOWMCTBA, moiydeHue. Mcnonp3oBanue ¢docdaroB B KauecTBe

MUHEPAJIBHBIX YI00pEHHI




2.5

OO6mast xapakTepucTuka d1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTEICHH
OKHCJIEHUS. YTJepoJ, alUIOTPOIHbIE MOAU(DUKAINK, PACIPOCTpaHEHHE B MPUPOJE, (PU3MUEecKHe U XUMUYECKUE
cBoiictBa. AncopOuusa. KpyrosopoT yriepona B mpupoge. Okcuabl yriaepoga, uxX (puU3ndeckue U XUMUUYECKHE
CBOWCTBa, JIEHCTBUE HA KMBBIC OPTraHU3MBI, MMOJTYYCHHE U MPUMEHEHUE. DKOJIOTHUECKHUEe MPOOIEMBI, CBS3aHHBIE C
okcuaoM yriepoaa(IV); runoresa riao0aasHOTO MOTEIJIEHUS KJIMMaTa; MapHUKOBBINA 2 (eKT. YronpHas KUCI0Ta U
e€ comy, ux (pu3nyecKre 1 XUMHUUECKUE CBOICTBA, MOy4YeHUE U IpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-

noHbl. Mcrons3oBaHue Kap6OHaTOB B 6BITy, MCIUIUHEC, MTPOMBIINIJICHHOCTH U CCJILCKOM XO035MCTBE

2.6

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCAUHEHHSIX yriepoja (MeTaH, dTaH, TUJIEH,
alleTUJIeH, STaHOJI, MIMLIEPHH, YKCYCHas Kuciora). Ux coctaB u xumuuyeckoe crpoeHue. [lonarue o Ouonornyecku
BKHBIX BEIIECTBAaX: JXKUpaxX, OENKax, yrJIeBoAaX — W WX POJU B JKU3HU 4YelloBeKka. MaTepuaabHOE €TUHCTBO

OpPraHN4YC€CKHUX U HCOPIraHUYCCKUX COG,I[I/IHeHI/Iﬁ

2.7

Kpemnwii, ero pusndyeckue u XuMHUECKHE CBOMCTBA, MOTyYeHre U MpuMeHeHne. CoeqMHEHUsT KPEMHUS B TIPUPOJIE.
Oo6mme mpencrasinenust 06 okcuae kpemMHusa(IV) u kpemaueBoit kucnore. CHIMKATHIL, X UCHOJIL30BaHUE B OBITY,
MEIUIMHE, TPOMBIIUICHHOCTH. BakHelIine CTpOuTelbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, IEMEHT, OETOH,

xese300eToH. [IpoOiaembl 0€3011acHOr0 NCIOB30BAaHUS CTPOUTEIBHBIX MATEPHANIOB B IOBCEAHEBHOMN JKU3HU




2.8

XWMHYECKUH DKCIIEPUMEHT: HW3y4YeHHE OO0pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI;
IMPOBCACHUEC KAYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOPUO-UOHBI U Ha6J'IIOII€HI/Ie IMPU3HAKOB HX TMPOTCKAHUA; OIIbITHI,
oTpaxkawiue (U3Nueckrue W XHUMHUYECKHE CBOICTBA TaJOT€HOB W WX COEAMHEHUU (BO3MOMKHO HCIOJIH30BaHHE
BHJICOMATEPHAJIOB); 03HAKOMJICHHE C 00pa3IiaMu XJIOPUIOB (TAJIOTEHUIOB); 03HAKOMIICHHE C 00pas3IiaMu Cephl U e
COeTMHEHUSAMH (BO3MOXKHO HCITIOJIb30BaHUE BHUICOMATEPUAIIOB); HAOIIOACHHUE Tpoliecca OOyTIUBaHUS caxapa IMOJ
JIeiCTBIEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI; U3y4eHHE XUMHUECKUX CBOUCTB pa30aBIeHHON CEPHON KUCIIOTHI,
MPOBEJICHUE KAYSCTBEHHOW peaklny Ha CyiIb(paT-WOH U HAOIOJICHUE TpH3HAKa €€ MPOTEeKAHHS, O3HAKOMIICHUE C
¢buznueckuMu CBOWCTBaMH a3oTa, ¢gocdopa U UX COeAMHEHUN (BO3MOXKHO HCIIOJIb30BaHHE BUIACOMATEPHUAIIOB),
oOpasmamu a30THBIX U (POCHOPHBIX YAOOpPEHH; MOJydeHHne, coOMpaHue, pacro3HABaHWE W W3YUYEHUE CBOMCTB
aMMHaKa; MPOBEJCHHE KAauyeCTBEHHBIX pEaKUUi Ha HOH aMMOHHUS U (oc]aT-MOH M U3yYeHUE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIIGHTPHUPOBAHHOW Aa30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAJIOB); U3YYCHUE MOJIeNIeH KPUCTATMUECKUX PEIIETOK anmasa, rpadura, GpyuiepeHa; 03HaKOMIICHHE ¢
MIPOLIECCOM aJICOPOIMH PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U yCTPOWCTBOM MPOTHBOra3a; MOJIy4eHUe,
coOupaHue, pacro3HaBaHWE M W3YYCHHUE CBOWCTB YIJIEKHCIIOTO Ta3a; MPOBEICHUE KAYECTBEHHBIX PEaKIUil Ha
KapOOHAT- U CHJIMKAT-UOHBI U U3yYEHHE MPU3HAKOB UX MPOTEKAHHS; O3HAKOMJICHHE C MPOAYKIHMEW CHIMKATHOM

MPOMBIINIJICHHOCTH,; PpCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC «Baxneimnre HeMeTaIbl U UX COCAUHCHU

MeTtanisl ¥ UX COeTUHEHUS




3.1

O6H_Ia$I XapaKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB Ha OCHOBAHWH HX IIOJIOKCHHA B HepﬂoanquKoﬁ
CUCTEMC XHMMHYCCKHX 3JICMCHTOB I[I/I MeH):(eneeBa U CTPOCHHUA aATOMOB. CTpOGHI/IC MeTalyioB. MeTtanandeckas

CBSI3b U METAJUITMYECKasl KPUCTAJUIMUECKAs PEIIETKA. DIEKTPOXUMUYECKUH P HAIPSDKEHUN METaJIOB

3.2

dusznueckue U XUMHUYECKHEe CBOMCTBa MeTayuioB. OOmmMe cnocoObl noidydeHus MmetamuioB. [loHsTHe o Koppo3uu
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT Koppo3uu. CruiaBbl (CTanib, YyTyH, AIOPATIOMUHUN, OpOH3a) U UX

MPUMEHEHHE B OBITY M IPOMBIIIJICHHOCTH

3.3

[{esouHbIe MeTaIIBL: TIOJIOKEHKE B [lepuoanyeckoii cucteMe xumMuueckux 3neMeHToB .M. Menneneesa; ctpoeHue
WX aTOMOB; HaxOXJieHHe B mpupojae. usndeckne u XMMUIECKHUE CBOMCTBA (Ha MpUMepe HaTpus U Kaius). OKCHUIIbI

U TUAPOKCUABI HATPUA U KAJIHA. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJJIOB U UX COGIII/IHGHI/Iﬁ

3.4

[lenouHo3eMenbHbIE METAIIBI MAarHUHM U KaJbLMi: oJ0XKeHue B [leproauueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI.1. MeHnneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJAeHUE B Ipupoae. PU3NUecKue 1 XUMHUYECKUE CBOMCTBA MarHus U

Kanblus. BaxkHelme coenHeHus Kanblus (OKCHIT, THAPOKCU, coln). JKECTKOCTh BOJIBI U CIIOCOOKI €€ yCTpaHEeHUS

3.5

Amomunuii: nonoxxkenue B Ilepuoanueckoin cucreMe xumudeckux sneMeHToB .M. MenneneeBa; cTpoeHUE aToMa;
HaxoXJeHue B mpupoje. Dusnueckne W XUMHUYECKHE CBOMCTBA aIOMHUHUSA. AMQOTEpHbIE CBOICTBa OKCHAA U

THAPOKCHUAA AJIIOMHUHUA




3.6

Kenezo: nonoxenue B Ilepuogumyeckoil cucreme xummdeckux siaeMeHToB [[.M. MeHneneeBa; cTpoeHHE aToma;
HaxoXJIeHHue B mpupoje. Puznueckre u XuMUYECKUe CBOMCTBa xkene3a. OKCupl, rupokcuabl u conu xenesa(ll) u

xene3a(lll), ux coctas, CBOMCTBA U OTyYEHUE

3.7

XUMUYECKUIN SKCIIEPUMEHT: O03HAKOMIIEHHE C O0pas3llaMH METaJJIOB U CIIaBOB, MX (U3UYECKUMHU CBOWCTBAMU;
U3Y4YEHHE pEe3YyJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOJIb30BAaHHE BUIEOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJECHCTBUS OKCHJIA KaJbLUs U HATPUS C BOJOU (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIEIOBAHNE
CBOMCTB >KECTKOM BOJBI; MpoLiecca TOPEHUS Kejle3a B KUCI0opoae (BO3MOXKHO HCIOJIb30BAaHHE BHIEOMATEPUATIOB);
IIPU3HAKOB INPOTEKAHMSI KAYECTBEHHBIX PEAKIMI Ha MOHBI (MarHus, Kajablus, adlOMUHUS, LuHKa, xene3a(ll) u
xeneza(lll), menu(Il); HabnrogeHne W omucaHWe MPOLECCOB OKpAIIMBAHUS TUIAMEHM WOHAMU HATpUs, Kaluus U
Kanplusi (BO3MOXKHO HCIIOJIb30BAaHME BUAEOMATEPUAJIOB); HCCIEIOBaHUE aMQOTEPHBIX CBOMCTB T'HAPOKCHAA
ATIOMUHHSI U TUAPOKCUAA IIMHKA; PElICHHE JKCIEPUMEHTATbHBIX 3a/ad Mo Teme «BaxxHeiine MeTayuibl U X

COCAUHCHMUA»

XuMus u OKpYyKaromias cpeaa

4.1

HoBsie Matepuaiibl 1 TexHOJIOTMU. BellecTBa n MaTepuaibl B TOBCEIHEBHOM JKM3HU YEJIOBEKA. XUMUS U 3JI0POBbE.
be3omnacHoe ucnonb30BaHUE BELIECTB M XUMUYECKUX peakuuil B ObITy. [lepBas momouib npyu XMMHUYECKHUX OKOTax U

OTPABJICHHUAX

4.2

OCHOBBI HKOJIOTMYECKON T'paMOTHOCTH. XHMMHYECKoe 3arpssHeHue okpyxkatomeil cpensl IIJIK. Ponp xumuu B
peLIEHNH SKOJIOTUYECKUX mpobsieM. [IpuposaHble UCTOYHUKU YIIEBOAOPOAOB (Yrosib, NPUPOAHBIA ra3, HedTh),

MIPOJYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH




4.3

XUMUYECKUH SKCIIEPUMEHT: N3ydeHue 00pa3I0B MaTEPUAIOB (CTEKIIO, CIUIABbl METAJIOB, IOJMMEPHBIC MaTEPUAIIbI)




MMPOBEPSEMBIE HA OI'D I10 XUMUU TPEEOBAHUSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM MPOI'PAMMBbI OCHOBHOI'O OBIHIEI'O OBPA30OBAHUS

Kox nposepsiemoro IIpoBepsiemblie TpeOOBaHMS K MPeAMETHBIM pe3yJjibTaTaM 0230BOr0 YPOBHSI OCBOEHHSI OCHOBHOM
TpeOoBaHus o0pa3oBaTeIbHON NPOrpaMMBbI OCHOBHOT0 00111ero od0pasoBanus Ha ocHoBe PT'OC
1 IIpencraBnenue:

O IM03HABAEMOCTH SBJICHUH IPUPOJbI, IOHUMAHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOH
HayKH Kak 00JIaCTU COBPEMEHHOTI'0 €CTECTBO3HAHUSI, KOMIIOHEHTA OOIIEeH KyJIbTYphl U MIPAKTUUYECKON
1.1
NeSITeIbHOCTH YeJIOBeKa B YCIOBHSAX COBPEMEHHOrO OOIIECTBA; MOHMMAaHUE MECTa XUMHUHU CpPEau

JPYTUX €CTECTBEHHBIX HAyK

0 HAY4YHbLIX MCTOHAaX IIO3HAHHWA, B TOM UYHUCIIC SKCIICPHUMCHTAJIbHBIX WM TCOPCTHYCCKHUX MCETOHAaX
1.2 HCCIICA0BaHMA BCHICCTB U HU3YUYCHHA XUMHUYCCKUX pCaKHHﬁ; YMEHHUEC HCIOJB30BaTh MOACIIN IJIA

OOBSICHEHUS CTPOCHHUSI aTOMOB M MOJICKYJI

0 cbepax mnpodeccHOHATHPHON JEATETLHOCTH, CBS3aHHBIX C XHMHEH W COBPEMEHHBIMH
TCXHOJOIusiMu, OCHOBAHHBIMH Ha AOCTHXKCHHAX XUMHYECKOHU HAYKH, YTO IO3BOJIHUT O6y‘IaIOH_II/IMCH
1.3 paccMaTpuBaTh XUMHIO Kak chepy cBoei Oynymiei mpodecCHOHATbHON NEATENIbHOCTH U CHIeaTh
OCO3HAHHBIM BBIOOP XMMHH Kak MPO(HILHOTO TpeaMeTa NMpU TMEepPexojie Ha YPOBEHb CPETHETO

o01iero oopazoBaHus




Biianenune cucteModl XMMHMYECKMX 3HAHMM M YMEHHE IPUMEHATH CUCTEMY XUMUYECKHUX 3HAHUU,

KOTOpas BKIIKOYACT:

2.1

BOKHEHIIINE XUMUYECKUE TOHSTHUS: XUMUYECKUN BJIEMEHT, aTOM, MOJIEKyJia, BEUIECTBO, MPOCTOE U
CJIO’KHO€ BEIIECTBO, OJHOPOAHAS M HEOJHOPOAHAS CMECh, OTHOCUTEIbHBIC aTOMHASI U MOJEKYJIsIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJNb (CpemHsisl), XUMUYECKasi peaklus, PeaKIUu COCIUHEHUS, PEAKIHH Pa3JI0KECHUS,
peakuuy 3aMelICHHs], PEaKIMu OOMEHa, TEIUIOBOM 3(PQEKT peakIuH, 3K30- U SHIOTCPMHUYECKHE
peakiuu, pacTBOp, MaccoBas [OJII XMMHYECKOTO 3JEMEHTa B COCAUHEHHH, MaccoBas JOJS H
MPOLIEHTHAs! KOHIEHTpALKsl BEIIECTBA B PACTBOPE, SJIPO aToMa, 3JIEKTPOHHBIN CIIOM aroma, aTOMHast
opOWTab,  pamgdyCc ~ aTOMa,  BAJEHTHOCTb, CTENEHb  OKUCJICHHS, XUMHYECKas  CBS3b,
ANEKTPOOTPHUIATENILHOCTh, TIOJISIPHAsT W HEMOJIsIpHas KOBAJIEHTHAas CBSI3b, HWOHHAs  CBS3b,
MeTaJNTMYEeCKas CBSA3b, KPUCTAIUIMYECKAs periéTKa (aTOMHas, HOHHAs, METaJUIMYECKas, MOJICKYJIApHas ),
WOH, KAaTHOH, aHHUOH, JJICKTPOJIUT W HEIJICKTPOJUT, SJCKTPOIUTHUECKAs TUCCOLMAIUS, PEaKIINH
MOHHOTO OOMEHA, OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMU, OKHCIUTEIh W BOCCTAHOBHUTEID,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, DJICKTPOJIM3, XMMHUYECKOE paBHOBECHE, OOpaTUMbIe U HEOOpaTHUMbIC

peaKiuu, CKOpOCTh XUMHUYECKOW peakuuu, karanuzarop, [1/IK, koppo3us MeTaios, CruiaBbl

2.2

OCHOBOITOJIATAIONIME 3aKOHbl XHMHUHU: 3aKOH COXpAaHEHWs Macchl, nepuoauyeckui 3akoH JI.H.

MeHﬂeneeBa, 3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABora;[po




2.3

TEOPUU XUMHUU: aTOMHO-MOJIEKYJIIpHAs TEOPHUS, TEOPHSI ANEKTPOIUTUIECKON AUCCOIUAIIH

Brnanenue ocHOBaMH XMMHUYECKOW IPAMOTHOCTH, BKJIFOYAIOLLIEH

3.1

yMEHHE MPaBUJIbHO MCHOJIb30BaTh U3yUEHHbIE BEIIECTBA U MaTepHUasbl (B TOM YUCIIe MUHEpaIbHbIE
y1oOpeHus, METaUIbl U CIUIABBI, IPOAYKTHI EPEepadOTKHU MPUPOTHBIX UCTOYHHKOB YIIIEBOJOPOIOB
(yrmsi, mpupoHOTO Tas3a, HeTH) B OBITY, CEIbCKOM XO3SHCTBE, Ha MPOM3BOACTBE M MOHUMAHUE
3HAYEHUs JKUPOB, OEJIKOB, YIJIEBOJAOB JJIi OpraHU3Ma 4eJoBeKa; YMEHHUE IPOrHO3UPOBATh BIHUSIHUE

BEILECTB U XUMHUUYECKHUX MTPOLIECCOB HA OPTaHU3M YEJIOBEKA U OKPY>KAIOIIYIO IPUPOAHYIO CpEIy

3.2

YMCHHUC HHTCTPUPOBATH XUMHUYCCKNUEC 3HAHUSA CO 3HAHUAMU IPYTIUX y‘le6HbIX npeaMETOB

3.3

HaJIn4uec OIlbITa pa6OTBI C pa3JIMYHbIMH UCTOYHHUKAMH I/IH(I)OpMaI_II/II/I 110 XUMHUHU (Haquaﬂ U HAY4YHO-

MOMYyJIsIpHAs JINTEpaTypa, CII0BApH, CIPABOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAX, UX IMPCBPALICHUAX U HMPAKTUICCKOM

MNPUMCHCHUN U YMCHHUEC UCITI0JIb30BATh e€ ms PCIICHUA y‘IC6H0-HO3HaBaT€HBHBIX 3aaad

Brnagenue ocHOBaMHM MOHSATHITHOTO ammapara ¥ CUMBOJWYECKOTO S3bIKa XMMHH JJISI COCTaBJICHUS
(dhopMylT HEOPTaHWYECKUX BEIIECTB, YPAaBHEHHHA XHMHUYECKHX pPEaKIHMii; OCHOBAMH XUMHYECKOU

HoMeHKIaTypbl (IUPAC 1 TpUBHATBHOM )




VMmeHne OOBICHATHL CBS3b IIOJIOJKEHUS DJJIEMEHTa B HepI/IO,I[I/I‘IeCKOﬁ CHUCTEME C YHCIIOBBIMU

XapaKTCPUCTHKAMH CTPOCHHA ATOMOB XHUMUUYCCKUX 3JICMCHTOB (COCTaB " 3apsan gaapa, 0611166 YHUCJIIO

5
ANEKTPOHOB), paclpeleleHHeM JJIEKTPOHOB MO SHEPreTHYECKHMM YPOBHSM aTOMOB MEPBBIX TPEX
MEPUOJIOB, KAJIUS U KaJTbIUA
[IpencraBiaeHue o MEPUOAMUECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB (paauyc aTtoma,
AIEKTPOOTPHUIATENIBHOCTD), TPOCTBIX U CJOXKHBIX BEIIECTB OT TIOJIOKEHHUSI JJIEMEHTOB B
6
[Tepuoanueckoii cucteme (B MajibIX MEPUOJAX U TJIABHBIX MOATPYIIAax) U 3JIEKTPOHHOTO CTPOCHUS
aToma
7 YMenue kiaccupuimpoBarth:
7.1 XMMHYECKHE 3JIEMEHTBI
7.2 HEOpraHUYeCKue BeleCTBa
7.3 XUMHUYECKUE PEAKLINU
8 YMeHue onpeaensaTs:
8.1 BAJICHTHOCTh U CTETIEHb OKUCIICHUSI XUMWYECKHUX 3JIEMEHTOB, 3apsi] HOHA
8.2 BUJ] XUMHYECKOMW CBSI3U U TUI KPUCTAUTMYECKON CTPYKTYPBI B COCTMHEHUSIX
8.3 XapakTep Cpebl B BOJHBIX PACTBOPAaX BELIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKMCJIUTENIb U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBaTh PU3NUIECKUE U XUMUYECKUE CBOMCTBA!




MIPOCTBIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO, TpaduT, anmas, KpeMHHi, a3ot, ¢pocdop, cepa, XJop,

9.1
HaTpUH, KAJIWA, MarHUi, KAJIBIWHA, A TFOMUHHM, )KEJI€30)
CIIOXHBIX BEIIECTB, B TOM UYHCIE UX BOJHBIX pPacTBOPOB (BOAA, aMMHaK, XJIOPOBOIOPO,
92 CEPOBOJIOPOI, OKCUJIBI U TUAPOKCHIBI MeTallIoB I-IIA rpynmn, amromunus, meau (1), muHKA, XKene3a
(1= 1), oxcuasr yriuepona (Il u 1V), kpemuus (1V), azora u docdopa (Il u V), cepst (IV u Vl),
CEpHHUCTAs1, CepHasi, a30TUCTast, a30THAsL, (ocPopHasi, yroibHas, KpeMHHEBAs KHCIOTA U UX COJIH)
MPOTHO3UPOBATh U XapaKTEpU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOECHUS,
9.3 IIPUMEHEHNE BEIIECTB B 3aBUCHUMOCTH OT HMX CBOWMCTB, BO3MOYKHOCTb IPOTEKAHUS XMUMHUYECKUX
MPEBPAILIECHUH B PA3JIMYHBIX YCIOBUIX
10 YMeHHE COCTAaBIATh MOJIEKYJISIPHBIE U MOHHBIEC YPABHEHUS PEAKLUH, B TOM YHCIIE:
10.1 peaxIuii HFOHHOTO OOMeHa
10.2 OKMCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
10.3 WUTFOCTPHUPYIOIINX XUMUUYECKHE CBOWCTBA N3YyUECHHBIX KJIACCOB (TPYIIT) HEOPTAHHYECKUX BEIIECTB
10.4 MOATBEPKIAOIIUX N'€HETUUECKYIO B3aUMOCBS3b MEXY HUMU
11 YMeHnue BBIYUCIATh (TPOBOAUTH PACUETHI):
OTHOCUTEJIBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJII0 XHUMHYECKOTO
11.1

9JICMCHTA B COCAMHCHNU




11.2

MaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00bEM ra3oB

110 YPAaBHEHHSIM XUMHUYECKUX PEAKIIMI U HAXOJIUTh KOJUYECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB
11.4

WJIY IPOLYKTOB peaKLuu
12 Bnanenue (3HaHue OCHOB):

OCHOBHBIMM  METOJaMH HAy4yHOro TO3HaHUA (HaONIOJEHHWE, U3MEpEeHHe, OSKCIIEPUMEHT,
12.1 MOJICTTUPOBAaHUE) TP H3YYCHHH BCIIECTB W XUMHUYCCKHUX SIBJICHUH; yMEHHE CQOpPMYIUPOBATH

po0yieMy U MPEIOKUTh TYTH €€ PeIeHUs

Oe3omacHOil pabOTHl C XWMHUYECKMMHU BEUIECTBAMH, XHMHUYECKOW TMOCYI0M M J1abopaTOpHBIM
12.2

o0opyI0BaHHEM

npaBujiaMyd 0€30TMacHOTO OOpallleHusi ¢ BEIIeCTBaMH, HCIOJIb3yeMBIMU B TTOBCEIHEBHOW KU3HH,

MpaBWJIaMU TIOBEJICHUS B IENAX COEpeKEHUs 370pPOBbsi U OKPYXKAIOMICH MPHUPOIHON CpEbl;
12.3

MOHMMAaHHE BpeAa (OMACHOCTH) BO3JEHCTBUS Ha JKMBBIE OPraHU3Mbl ONPEIEIEHHBIX BEIIECTB,

CroCO0OB YMEHBIICHUS U MTPEAOTBPAIIEHHUS UX BPETHOTO BO3CHCTBUSA

Hannune mnpakTUYECKMX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBJICHUS CIEAYIOUIUX XHUMHYECKHX
13

3KCIIEPUMEHTOB:

W3yuyeHWe H ONHCaHue (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C (DHU3WYECKUMH U
13.1

XUMHWYCCKUMMU SBJICHUSAMU, ONBITHI, HJUTFOCTPUPYIOIIUEC NPU3HAKU TPOTCKAHUA XUMHWYCCKUX peaKI_[I/Iﬁ




13.2 M3y4YeHHe CTIOCOOOB pa3/IesieHUus CMece
MOJIyYEHUE KUCIOpPOAAa U U3YYEHHE €ro CBOWCTB; MOJYyYEHHE BOAOPOAA U U3YUEHHUE €r0 CBOWCTB;
13.3 MOJYyYEHUE YIVIEKUCIIOrO Ta3a M M3YYEHHE €ro CBOMCTB; IOJIYYEHHE aMMHaKa U HU3y4YEHUE €ro
CBONCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH paCTBOPEHHOTO BELIECTBA
NPUMEHEHHE WHIMKATOpOB (JIakMyca, METWIOpaHka | (eHoi(TagenHa) s ONpeAeTeHUs
13.5
XapakTepa Cpeibl B paCTBOpaxX KUCIOT U IIEI04Yen
HCCIICZIOBAHUE M OINKMCAHUE CBOWCTB HEOPraHWYECKHUX BELIECTB pa3IM4YHBIX KJIACCOB; W3y4EHUE
B3aMMOJICUCTBUSl KHUCJIOT C METaUIaMH, OKCHUAAMU METAJJIOB, PAaCTBOPHUMBIMH U HEPACTBOPUMBIMU
13.6
OCHOBaHMSIMH, COJIIMH; MOJIyY€HHUE HEpPacTBOPHUMBIX OCHOBAaHUMN; BBITECHEHHE OJHOTO MeTalia
JPYTUM U3 PacTBOpaA COJIM; UCCIIeI0BaHNE aM()OTEPHBIX CBOWCTB FMIPOKCUIOB AIFOMUHUS U IIMHKA
pelIeHre HKCIEePUMEHTANbHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIacChl HEOPraHUYECKUX
13.7 COCIMHEHUI»; «DNEKTPOIUTHUECKAs JUCCOLMAIUNy; «BaxHele HeMeTaJlIbl U UX COCIUHEHUSD;

«BakuenIme MeTaIbl 1 UX COEIUHEHU




XUMHUYECKHE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOLIUE MPU3HAKHM MMPOTEKAHUS PEeaKkIuil HOHHOro 0OMeHa;

KAaueCTBEHHbIE pEaklMd Ha NPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPAX HOHBI: XJOpPUI-, OpOMHII-,

13.8
uoaun-, cynbdar-, dpocdar-, kapboHaT-, CHIUKAT-aHUOHBI, TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI,
MarHus, KaJbIys, aTFIOMHHUS, JKelie3a (2+) u kenesa (3+), Meau (2+), UHKA
14 YMmenue:
141 MIPEJICTABIIATh PE3YJIbTAThI SKCIIEPUMEHTA B (JOpPME BBIBOJIOB, JOKA3aTEILCTB, IPa(UKOB U TAOIUI] U
BBISIBJIATh SMIIUPUYECKUE 3aKOHOMEPHOCTH
142 YCTaHABIIMBATh CBSI3M MEXIy PEallbHO HAOIIOIaeMBIMH XMMHUYECKUMHU SIBICHUSMU M TPOIECCAMH,

MMPOUCXOIAITUMHA B MAaKpPO- U MUKPOMHPCE, OOBACHATH IMPHUYUHBI MHOFOO6paBI/I5I BCIIICCTB




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

IK3AMEHE I10 XUMHUU
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 ITepBoHayaIbHBIE XUMUYECKHUE TIOHSTHS
1.1 Yuctele BeniecTBa U cMec. CrocoObl pa3ieneHus cMecei
1.2 ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHTBI. CUMBOJIBI XMMHUECKUX 3JIEMEHTOB. [IpocThlie U ClI0KHbIE BEIIECTBA.
1.3 Xumunueckasi popmyina. BaleHTHOCTh aTOMOB XUMUYECKUX 371€MEHTOB. CTeNeHb OKUCIICHUS
3aKkOH TOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aToMHas Macca. OTHOCUTENbHAash MOJEKyJspHas Macca.
1.4
MaccoBast 107151 XMMUYECKOTO JIEMEHTA B COEINHEHUN
KonnuectBo BemectBa. Mosb. MonspHast macca. MomsipHblii 00bEM ra3oB. B3aumMocBs3b KonudyecTBa, MacCchl U YMCIIa
1.5
CTPYKTYPHBIX €IMHULL BEIECTBA
dusnueckue U XUMHUYECKHUE SIBICHHUA. XMUMHMUYECKas peakius W €€ NMPU3HAKU. 3aKOH COXPAHEHUS MaccChl BEIIECTB.
1.6
XUMHUYECKUE YpPABHEHHUS
2 [Tepuonnueckwuii 3akoH u [lepuoanaeckas cuctema xumuueckux nemenToB J[.M. Menaeneesa. CTpoeHne aToMOB
Ilepnonnueckuil 3akoH. Ilepmonnueckas cucrtema xumudeckux ieMeHToB J[.M. Menneneesa. Ilepuonsl u rpynmsl.
2.1

@U3HYECKUI CMBICI TOPSAKOBOTO HOMEPA, HOMEPOB IIEPUOA U IPYIIIBI SJIEMEHTA




Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3otonsl. DnekTponsl. CTpoeHHEe 3JIEKTPOHHBIX 000JI0UYEK aTOMOB IEPBBIX

2.2
20 xumuueckux emeHnToB [lepuonuueckoit cuctemsl .M. Menaeneera
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX MEPUOIOB, KallWs, KalbIus (paguyca
2.3 aTOMOB, 3JIEKTPOOTPUILIATEILHOCTH, METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB) U UX COCIMHEHHUI B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [lepuonnueckoii cucteMe U CTpPOEHUEM X aTOMOB
3 Crtpoenue BeriecTBa
Xumuueckas cBs3b. KoBajaeHTHas (MOIsSpHAs M HEMOJSPHAs) CBA3b. DIIEKTPOOTPUIIATSIILHOCTh XUMHUYECKHUX DJIEMEHTOB.
3.1
Honnas cBsa3b. Metaiumndeckast CBSI3b
Tumnel KpUCTAUIMUECKUX PEUIETOK (aTOMHas, MOHHAs, METATMYECKas), 3aBUCHMOCTb CBOMCTB BEIECTBA OT THIIA
3.2
KPUCTAIIMYECKON PEIIETKH U BUAa XUMUYECKOM CBSI3U
4 Baxneiiine npeacTaBuTeNIM HEOPraHUYECKUX BellecTB. HeMerasuibl M UX coelMHeHUs. MeTaibl U UX COeIMHEHUS
Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX COEIMHEHUN: OKCUIOB (colieo0pa3yroline: OCHOBHbIE, KUCIOTHBIE,
4.1 amdorepHpie) u  HecojeoOpasyroliue, OCHOBaHMM (MENOYM W HEPACTBOPUMBIE  OCHOBAaHHS);  KHUCIOT
(xucnopozacoaepKaime U 0ECKUCIOPOIHBIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CPEAHUX M KUCIIBIX )
du3znueckre U XMMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB-HEMETAIUIOB: BOJOPOJA, XJOpa, KUCIOPOJa, CEepbl, a30Ta,
4.2

docdopa, yraepoaa, KpeMHUS




dOu3nyeckue W XHMHYSCKHE CBOMCTBA IIPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA, HATPUA, KaJldd, MAardvusgd W KajlbLud,

4.3

AIIOMUHMS, XKelle3a. DIEKTPOXUMHUUYECKUN Pl HAIPSKEHUM METaJIOB

dusznueckue U XMMHYECKHE CBOMCTBA BOJOPOIHBIX COEAMHEHUN HEMETAUIOB: XJIOPOBOJOPOAA, CEPOBOAOPOJIA,
4.4

aMMHaKa

dusznueckre M XUMHYECKHE CBOWCTBA OKCHIOB HemerauioB: cepbl (IV, VI), azora(Il, IV, V), dochopa(lll, V),
4.5

yriepona(ll, IV), kpemausa(IV). [TonydeHue okCumoB HEMETAIOB

Xummueckre cBoiictBa okcuaoB: MeTawioB [A-IIIA rpymm, nunka, memu(ll) u sxeneza(Il, Ill). IlomyueHnue oxcumoB
4.6

METaJUIOB

XUMHUYECKHE CBOMCTBA OCHOBAaHMM W aM(OTEPHBIX THUAPOKCHIOB (Ha NMpHUMEpe THAPOKCHUIOB AIIOMUHUS, XKelesa,
4.7

nuHka). [Tonydyenne ocHoBaHUil 1 aMpOTEPHBIX TUAPOKCUIIOB

OO0mme XWMHUYECKHE CBOMCTBA KHUCJOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOIHON, CEPHUCTOW, CEPHOM, Aa30THOM,
4.8 dochopHoii, kpeMHHEBOH, yroibHOIl. OcoOble XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHON M a30THOM KHUCIOT.

[Tonydyenue Kkucior
4.9 OO01mure XuMUYecKue CBOMCTBA cpeAHux coseil. [lomyuenue coneit
4.10 [Toryuenue, cobupanue, pacro3HaBaHue BOJIOpOAa, KUCIOPOIa, aMMHUaKa, YIJIEKUCIIOTo ra3a B 1aboparopuu
4.11 [ToydyeHne amMmmuaka, CEpHON M a30THON KUCIIOT B TPOMBINIIIEHHOCTH. O0I11e ClIOCOObI MOTyYeHUS METAIITIOB
4.12 I'eneTnueckas CBA3b MEXKY KlacCaMU HEOPTAHUYECKUX COCIUHEHUIN




5 XHUMHUYECKUE peaKIUU

Knaccudukanus XMMHUUYECKUX peaKIMi M0 pa3iIuyHbIM IpU3HAKaM: MO YHUCIY U COCTaBy YYacTBYIOLIUX B peaklUu
5.1

BEIIIECTB, [0 TETNIOBOMY (P PEKTY, 10 N3MEHEHHIO CTETICHEH OKUCICHHSI XUMUYECKHUX AJIEMEHTOB
5 5 TerioBoil 3¢pdeKkT XUMUYECKOW peaklnH, TEPMOXUMHUYECKHE YypaBHEHHUS. DK30- U SHIOTEPMHUECKHE PEaKIIHH.

TepMoxuMHuuecke ypaBHEHUs

OKHCIUTENbHOBOCCTAHOBUTENbHBIE  peakuuu. OKHCIUTeNW U BoccTaHoBuTenu. [lpouecchl  OKHCIeHUs U
5.3

BOCCTAHOBJICHHSI. DJIEKTPOHHBIN OalaHC OKUCIUTEFHOBOCCTAHOBUTENLHOM peakuu

Teopust MEKTPOTUTHYECKON aucconuanui. KaTnoHbl, aHHOHBL. DIEKTPOIHUTH U HEAIEKTPOIUThL. CHIIbHBIC U Clla0ble
5.4

AeKTpoauThl. CTeneHb IUcConuanuu

Peakuuu wonHOro oOMeHa. YCOBHS NPOTEKAaHUS pEaKUUid HMOHHOTO OOMEHa, MOJHBIE M COKpAIIEHHBIE HOHHBIC
5.5

YpaBHEHUS PeaKIui

6 XuUMHS U OKpY’Karolas cpeaa

BemectBa u MaTepuanbl B MOBCEJHEBHOM KU3HU ueioBeKa. be3onacHoe MCIONb30BaHUE BEIIECTB M XUMHUYECKHX
6.1

peaxuuii B 1aboparopuu u 0bITy. [lepBast mOMOIIL MPU XUMUYECKUX 0KOTaX U OTPABICHUSIX

XUMHYECKOE 3arpsi3HEHUE OKpYKaroIend cpelbl (KUCIOTHBIE MOKIU, 3arpsA3HEHHE MOYBBI, BO3AYyXa U BOJOEMOB),
6.2 criocoObI ero mpenoTBpanieHust [Ipenenbnas nomyctumasi konueHnrtpaius Bemects (I[1K). Ponp xumuu B pemeHun

IKOJIOTUYECKUX MPOoOIieM. Y CHIIeHHE MapHUKOBOTO 3 dekra, pa3pylieHre 030HOBOTO CIIOSI




[Tpumenenue cepsl, a3ora, Gocdopa, yriaepona, KpeMHUS U UX COCIUHEHUN B OBITY, MEAUIMHE, TPOMBIIUICHHOCTH U

6.3 CeJIbCKOM Xo3dicTBe. IlpuMeHeHHe MeTalioB M CIUIAaBOB (CTallb, YYIYH, IIOpaIIOMHMHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeiuHeHul. [IoHsATHE 0 KOPPO3UK METANIIIOB, OCHOBHBIE CIIOCOOBI 3aILIUThI UX OT KOPPO3UU
6 [TpupoaHble UCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBINA Ta3, HE(PTH), MPOAYKTHl UX NepepadoTKu (OCH3UH), UX
4
POJIb B OBITY U IPOMBILIUIEHHOCTH
[lepBoHavanbHbIe NOHATHA 00 OPraHWYECKUX BELIECTBAX KaK O COCAMHEHMAX yriepozaa (MeTaH, 3TaH, ITWUIIEH, alleTHUJIEH,
6.5 3TAHOJI, TIIMLEPHH, YKCYCHasl KucioTa). [IoHaTHe 0 OMONIOrnueckr BaXKHBIX BEIIECTBAX: XKHUPAX, O€IKax, yrieBojax — U ux
POJIY B 5)KU3HU YeJIOBEKa
7 Pacuérsr:
7.1 1o popMyIIaM XUMHYECKUX COETMHEHHUH
7.2 Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHEHUSIM




YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YYEBHBIE MATEPHUAJIBI JUISI YYUEHUKA

» Xumust: 8- kitacc: 0a30BbIi YPOBEHB: YUEOHUK; 5-¢ uznanue, nepepaboTaHHOE
IMa6puensa O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «IIpocBenienue»

» Xumusi: 9-i kinacc: 6a30BbIi YPOBEHb: YUeOHUK; 5-¢ n31anue, nepepadboTaHHOe
I'abpuensn O.C., OctpoymoB N.I"., Cnaakos C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemenne»

INabpuensa O.C., OctpoymoB N.I"., Cnaakos C.A.//Xumus. 8 xiacc. bazoBblii ypOBEHb.
[Ipocsemenue, 2025
[Nabpuensn O.C., OctpoymoB N.I'., CnankoB C.A.//Xumusi. 9 knacc. ba3oBblit ypOBEHb.

[Ipocsemenne, 2025

METOANYECKHUE MATEPHUAJIBI IJIAd YUUTEJIA

IMabpuensn O.C., OctpoymoB N.T'"., CnaakoB C.A.//Xumus. 8 kitacc. ba3oBblif ypOBEHb.
IIpocsemenue, 2025

[Nabpuensn O.C., OctpoymoB N.I'., CnankoB C.A.//Xumus. 9 knacc. ba3oBblit ypoBEHb.
IIpocsemenne, 2025

Xumusi. 8-9 knaccel. ba3oBbiil ypoBeHb. MeToinueckne peKkoMeHAaluu K y4eOHMKaM
INabpuensna O.C., Octpoymona U.T"., Cnagkosa C.A.

Xumusi. 8 kinacc. ba3zoBsiil ypoBeHb. TeTpanb it 1a00paTOPHBIX OMBITOB U
PAKTUYECKUX padoT

Xumus. 9 kinacc. Terpanb 4 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX PadoT.



I"abpuensn O.C., Akcenona 1.B., Octpoymos U.I"
Xumus. 8-9 knaccel. COOpHUK 3a7a4 U ynpaxHeHul no xumun. K yuednuky O. C.

I'abpuensna, U. I'. Octpoymona, C. A. CragkoBa

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://prosv.ru/

https://resh.edu.ru/

https://www.edu.yar.ru/russian/cources/chem

/

https://www.alhimik.ru/

him.1lseptember.ru






