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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XWMHHM Ha YPOBHE OCHOBHOIo o0Iero oOpa3oBaHus
COCTaBliecHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM
00pa3zoBaTeILHOM MTPOrpaMMbl OCHOBHOT'O O0IIEro o0pa3oBaHus, IPEACTaBIECHHbIX
B O®I'OC OOO, a Takxke Ha OCHOBe (QeaepanbHO paboue MporpamMMbl
BOCIIUTAHUS U C YUYETOM KOHIIENIIMU MPETOJaBaHusl Y4€OHOT0 peaMeTa « XUMUS
B 00pa3oBaTeNbHBIX opranu3aiusax Poccutickoit denepanmm.

[Iporpamma 1o XuMuM Ja€T TMpPEACTaBICHUE O IENAX, OOIel cTpaTeruu
oOy4eHMs, BOCIHUTAHHUSA U PA3BUTHS OOYYaAIOIIUXCS CPEICTBAMH Y4eOHOTO
npenMera, yCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coJiepKaHue,
npeaycMaTpuBaeT pachpelelieHue €ero Mo KiaccaM W CTPYKTypUpOBaHUE IO
pazenaM W TeMaM MporpaMMbl MO XUMHUH, OINPEEIsSeT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTePUCTUKHU COJIEpXKaHMUS, PEKOMEHTyEeMYIO
MOCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUU C  Y4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€d, JIOTUKM  y4eOHOro Tmpoliecca, BO3PACTHBIX
0COOCHHOCTEW  O0y4YarIMXcs, OMNpeAensieT BO3MOXKHOCTA Mpeamera s
peanuzanuu TpeOOBaHUM K pe3ylbTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelbHON
IpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbraraMm OOy4eHHs] XMMHUH Ha YPOBHE 1IeJIel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JIEATEHHOCTH OOYYaromerocss 1o OCBOEHUIO
y4eOHOT0 COJIepKaHUsI.

3HaHUWE XUMHH CIYXXUT OCHOBOM it (POPMHUpPOBAHMS MHUPOBO33PEHUS
00yyarolierocsi, €ro MpeiCTaBICHUI 0 MaTEpUATIbLHOM EIUHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (popmMupyemble XUMHEH MpPENCTaBICHUsS O B3aWMOIPEBPAIECHUSIX
SHEpPruv U 00 HBOJIIOLMU BEIIECTB B MPHUPOJIEC, O MYTAX PEUICHUS TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTreTHUYECKOM,
MUIIEBOM U SKOJIOTHYECKOMN 0€3011acHOCTH, MPOOIIeM 3paBOOXPAHECHHUS.

N3yuyenue xumuu:

COoCOOCTBYET  pealu3ali  BO3MOXHOCTEH i1 caMOpa3BUTUS U
dbopmMupoBaHus KyJIbTypbl JUYHOCTH, €€ 001Iel U (YHKIIMOHAIBHOU TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHWE MBIIUICHUS M TBOPUECKHX CIOCOOHOCTEN
00yyYaromuxcs, HABBIKOB HX CAMOCTOSATENIbHOM y4yeOHOM  JIESITENbHOCTH,
OKCIIEPUMEHTANBHBIX W HUCCIEOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKU3HM, TaK U B MPOPECCUOHATILHOMN J1eITeNbHOCTH;

3HAKOMHUT CO CHNEeUM(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3TJIsA/1a Ha €IMHCTBO MPUPOIbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (GOPMUPOBAHUU €CTECTBEHHO--HAYYHOM IPAMOTHOCTH 00YUYarOIINXCS;



CHoCcOOCTBYET (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAYYHBIM 3HaHUAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIJl B SKOJIOTUYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBiieHUsT B OOYYE€HUM XUMHUHU O0ECHEUMBAIOTCS CHEeUU(PUKON
colepKaHusl ~ y4eOHOro  MpeaMera, KOTOphIM  SIBIASIETCA  MEJaroruyecku
aJlalTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKW XMMHH Ha OMpPEACIEHHOM JTane eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero 0O0pa3oBaHUsS OPUEHTUPOBAH Ha
OCBOCHHME OOYYaIOIIMMUCS CUCTEMBbI MEPBOHAYAIBHBIX MOHATHI XHUMHH, OCHOB
HEOPraHMYeCKOM XUMHUU M HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHATHUM
OpraHNY€eCKOW XUMHH.

CtpykTypa cojepkaHHsl IpOrpaMMbl MO XUMUU CPOpPMHUpPOBaHA HAa OCHOBE
CHUCTEMHOI0 moaxona Kk €€ m3ydeHuro. ConepKaHHE CKIAAbIBAETCS W3 CHCTEMBI
MOHSTUNA 0 XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATUN O XUMHUUYECKOM
peakiuu. OO0e H3TH CUCTEMbl CTPYKTYPHO OPTraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX IMPEIACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMHWWU;

— Y4E€HUS O CTPOCHHUH aTOMa U XUMHUYECKOU CBA3U;

— TpeAcTaBiICHUNM 00 SIEKTPOIUTUYECKOM JTUCCOIMALUM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAKOTCA HA OCHOBE ASMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEILHO OT OJHOTO
YPOBHS K JpPYromMy, BBINOJHSS (QYHKIUU OOBSCHEHUS U MPOTHO3MPOBAHMS
CBOWCTB, CTPOEHHSI U BO3MOXKHOCTEH MPAKTHYECKOrO MPUMEHEHUS W MOJIYYEHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl 1O XUMHUHU CHOCOOCTBYeT  (POPMUPOBAHUIO
MPEJICTABIICHUS] O XUMHUYECKOM COCTABJISIIOIIEH HAYYHOU KAPTUHBI MUPA B JIOTHKE
€€ CHCTEMHOW MPUPOJIbI, LEHHOCTHOIO OTHOLICHUS K HAYYHOMY 3HAaHUIO H
MEeToAaM I03HaHus B HayKe. M3yueHHe XUMUU MPOUCXOJHUT C IPHUBICUYEHUEM
3HAHUN W3 paHee H3YUCHHBIX YUYEOHBIX MpeAMeTOB: «OKpyXaroumi Mup,
«buonorus. 5—7 kimacce» U «PU3nKaA. 7 KIacc.

[Ipy wu3yyeHUH XUMHUU TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUK OCHOB
XUMHUYECKOM HAayKH KakK O0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKAa M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHMPOBOW KYJIbTYpHI.
3ajadya yuyeOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU CHUCTEMBI XUMUUYECKHUX
3HAHUM — BaXKHEUIIUX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX TMOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIICHHH K HAy4YHbIM METOJaM T[IO3HAHHWSI TpPH MU3YYCHHH BEUIECTB U
XUMHUYECKUX peakiiii, B (OPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Yy4yeOHO-NO3HABATEIBHONM M y4eOHO-HCCIET0BATEIHCKOM
JESTENHPHOCTHA, OCBOCHUHW TMpaBUJ 0€30macHOro OOpamieHus ¢ BEIeCTBaMHU B
MTOBCEJHEBHOM KU3HU.

[Ipn m3yyeHHUH XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs Ba)KHOE
3HaUEHUE MTPUOOPENH TaKUE LIETH, KaK:

— (GOopMHpOBaHWE HWHTEUIEKTYadbHO PAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYIHHUYECTBY, CAMOCTOSITCIPHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM JKU3HU;

— HAmpaBIEHHOCTh OOY4YEHWS HaA CHCTEMAaTHYECKOE IMPHOOIICHUE
oOy4Jarommxcsd K CaMOCTOSITEIbHOM I103HABATENIbHOM JEeATEIbHOCTH, HAyYHBIM
METOJIaM TO03HaHUs, (POPMUPYIOIIMM MOTHBALUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecreueHre ycloBUi, CIIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYaIOIIMMUCS
OTbITA PAa3HOOOPA3HOW JEATEIHHOCTH, TO3HAHUS M CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUIOB JESTEIHHOCTH;

— (opmupoBanne o00miel (YHKIMOHAIBHOM U €CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBSCHATH U OLEHUBATH SIBJICHUSA
OKPYXAIOIIEro MHUpa, WCIOIb3yS 3HAHWS W OMBIT, MOJYYCHHBIC TPH H3yUYECHUU
XUMHUH, TPUMEHATh WX TPU PEIIeHUH Mpo0JeM B TOBCEAHEBHOW KU3HHU U
TPYJOBOM JEATEIBHOCTH;

— (¢opmupoBaHue y OOydYarOMIMXCA T'YMaHHUCTHYECKHX OTHOUICHH,
NOHUMAaHUS 1EHHOCTH XWMHUYECKUX 3HAHWM JJisi BBIPAOOTKU HSKOJOTUYECKU
1[eJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOM NEATEILHOCTH B IENSAX
COXpaHEHUS CBOETO 37J0POBbS U OKPYIKAIOIIEH TPUPOTHON CPEIIBI;

— pa3BUTHE MOTHUBAIIMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOGHHUS OOIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(IIIS W HAMPABICHHOCTH NaJbHEHIIIETO
00y4eHwusl.

OOmiee 4YKMCIIO YacoB, OTBENEHHBIX JUISI W3YYEHUsS XWMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 Jaca B HEJIEIIO).



COJEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaNIbLHBIE XUMHYECKHE TIOHATHS

[Ipeamer xumuun. Poiap XMMHUM B )KU3HU 4Y€JIOBEKA. XMMUSA B CUCTEME HAYK.
Tena un BemecTBa. DU3HMYECKHE CBOMCTBA BEWIECTB. ATpPEraTtHOE COCTOSHHUE
BeulecTB. [loHsATHE O MeTOMAaX MO3HAHUS B XUMHUH. UMCThIE BEUIECTBA U CMECH.
CnocoObl pa3jieieHus CMECeH.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE dJIeMEHTbl. CHMBOJIBI XUMUYECKHX
aneMeHTOB. IIpocThie U c10KHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumuueckas Qopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX SJIEMEHTOB.
3aKkoH IIOCTOSIHCTBA cocTraBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OtHOcHuTENbHAs MOJIEKYJISIpHAs Macca. MaccoBas 10Js XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUM.

KommuecTBo BeniectBa. Monbs. MonsipHast Mmacca. B3anmMocCBsI3b KOJIMYECTBA,
Macchl M 4YHCIA CTPYKTYPHBIX eOuHuIl BemiectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

®u3znuecKkrue U XUMUYECKHE SIBJICHUSA. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aK0H COXpaHEHHsS MacChl BEIIECTB. XMMUUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peakluii (COeTMHEHNs, Pa3I0KEHUs, 3aMeIeHuUs, 0OMEHa).

XumuuecKkuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJIOHM, MpaBmwiiaMu paboThl B Ja00OpaTOpUu U
npuéMamu oOpanieHus ¢ JadopaTopHbIM 000PY/I0BAHUEM, U3YUCHHE U OINMUCAHUE
GU3UYEeCKUX CBONCTB 0Opa3lOB HEOPraHWYECKUX BEIIECTB, HAOIIOJEHUE
¢usnueckux (TUIaBIIEHWE BOCKA, TasHUE JIbJa, pPacTUpaHHE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAIUsl BOJIbI) U XUMHUYECKHX (FOpPEHHE CBEYH, IPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICUCTBUE Mea ¢ KUCIOTOM) sSIBIEHUH, HaOII0JeHUE U
OMKCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX PpEeakKIHil (pasziiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pazlioKeHUEe TMAPOKCHAA
menu (II) mpu HarpeBaHuu, B3auMoJIeicTBUE kele3a ¢ pactBopoM cosi meau (1I),
U3Y4YEHUE CIOCOOO0B pa3lieNieHHus CMECEd: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHMUE,
BbINIAPUBAHKE, TUCTUILIALNS, XpoMaTorpadusi, MpOBEACHHUE OYUCTKU MOBAPEHHON
coyii, HAONIOJIEHME MW  ONUCAaHHWE  PE3yJbTATOB  MPOBEJICHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MaccChl, CO3JAaHUE MOJEIEH MOJEKYI
(IIapOCTEPIKHEBBIX ).

BaxHeiinue npeacTaBuTe/ M HCOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucinopon — 31eMeHT U IpocToe
BelllecTBO. Haxokienwe kuciaopoia B mpuponae, (U3MYECKHE U XUMUYECKHE
cBoiictBa (peakuuu ropenusi). Okcupabl. IIpumenenune kucnopoma. CrnocoOswl



MOJIYYCHHSI KHUCJIOpoJa B JabOpaTOpMM W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoaa B npupojie. O30H — ajuIoTpornHas MOAU(PUKALIUAS KUCIOPOIa.

TennoBoil >PheKkT XUMUYECKONW peaklnu, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- U SHIOTEPMHUYECKHE pPEAKIUU. TOIUIMBO: yrojb M METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJIEHHE MMAPHUKOBOTO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOsI.

Bomopon — nsmemeHT M mpocTtoe BemecTtBo. Haxoxkaenwe Boaopona B
npupoae, ¢Gu3MUECKMe U XUMUYECKHME CBOWMCTBA, NPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kuciaorsl u conu.

MonsipHblil 006EM Ta30B. PacuéThl M0 XUMHYECKUM YPaBHECHHSIM.

dusnueckue CBOMCTBAa BOJbL. Boma kak pactBoputenb. PacTBOpBI.
HacpieHHble 1 HEHACBILIEHHBIE pPacTBOpPbl. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BelecTBa B pacTBOpe. XUMHYECKHE CBOMCTBA BOAbl. OCHOBAaHUSI.
Posie pacTBOpOB B npupoae U B KU3HU 4enoBeKka. KpyroBopoT Boabl B MPUPOJIE.
3arpsi3HEHUE PUPOIHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHeHuid. Oxcunbl. Kiaccudukanus
OKCHUJIOB:  cosieoOpasyromue  (OCHOBHBIE, KHCJIOTHbIe, aM(OTepHbIE) U
HecosneoOpasyromue. Homenkinarypa oxcunoB. Duznmyeckne H XUMUYECKHE
cBolcTBa OKCUIOB. IlomyueHne okcuioB.

OcHoBanusi. Knaccudukanus ocHOBaHUM: WIENOYM U HEPACTBOPUMBIE
ocHOoBaHusA. HoMenkinarypa ocHoBanuil. Pu3znyeckrue W XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonyyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknatypa kuciaor. Ouzndeckue u
XUMHYECKHE CBOMCTBA KHUCIOT. Psg aktuBHoctu MetaiuioB H. H. bekerosa.
[TomyyeHue Kucior.

Conu. Homenkiarypa conei. @u3nyeckue U XMMHUYECKUE CBOWMCTBA COJIEH.
[Tonyuenue conen.

I'eHeTnyeckas CBsA3b MEXIY KlacCaMU HEOPTAHUYECKUX COEAUHEHUN.

Xumuueckuit IKCnepumenm:

Ka4€CTBEHHOE ONPEACIICHUE COAEPHKAHUS KUCIOPOAa B BO3AYXE, MTOJTyUYECHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB KHUCIOpPOJa, HAOIOJIEHHUE
B3aMMOJECHCTBUSL BELIECTB C KUCIOPOAOM M YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHuss ropeHus (moskapa), O3HAKOMJIEHME C 00pa3llaMu OKCHAOB U
ONMKCAaHWE WX CBOWCTB, MOJIy4eHHE, COOMpaHUE, PACIO3HABAHHE U H3yUYCHUE
CBOMCTB BOJi0poja (ropeHue), B3aumojeicTBrue Bojgopoaa ¢ okcuaoM menu (II)
(BO3MOXXHO HCIOJIb30BaHHUE BHIEOMATEpHAIOB), HAOMIOeHHE 00pa3IloB BEIIECTB
KOJIMYEeCTBOM | MOJb, HCClIeJOBaHUE OCOOCHHOCTEW pacCTBOPEHHUS BEILECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PACTBOPEHHOTO BEIIECTBA, B3aUMOIEHUCTBUE BOAbI C METaJIIaMH
(HaTpueM W  KaibllieMm) (BO3MOXKHO HCIIOJb30BAaHHE BHIECOMATEPHATIOB),



UCCJIeIOBaHWE O00pa3lloB HEOPraHMYECKHX BEIIECTB PA3IUYHBIX  KIACCOB,
HAOJIIOICHNE U3MEHEHUS! OKPACKU MHAMKATOPOB B PACTBOPAX KUCIIOT U LIEIOYEH,
uzyuyeHue B3aumojeicTBus okcuga meau (II) ¢ pacTBopoMm cepHOM KHCIIOTHI,
KUCJIOT C METajulaMH, PEaKUuil HEUTpanu3aluu, IOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHCHUE OJIHOTO METaJula APYTMM W3 PacTBOpa COJU, PEIICHUE
DKCIEPUMEHTAIBHBIX 3a7ady M0 Teme «BaxkHeWlne KiacChl HEOPraHWYECKUX
COEIMHEHUI.

IHepuoagnuecknii 3axkoH u Ilepuoguveckass cucreMa XHUMHYECKHX
iemeHToB JI. WU. MenneneeBa. CtpoeHne aToMoB. XMMHYECKasi CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIC PeaKIUuU

[lepBbie TOMBITKH KiIacCU(PUKAIMU XUMUYECKHX djeMeHToB. [lonsTtne o
TPYINax CXOJHBIX BJEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMEIbHBIE METAIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00Pa3yIOT aMPOTEPHBIE OKCHUIBI
Y TUJPOKCHU/IBL.

ITepuonuueckunt 3akoH. [lepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB /.
N. MenneneeBa.  Koporkonepuomnas W JJIMHHONEPUOIHAs  (OPMBI
[Tepuonnueckon cucreMbl Xxumudeckux 35eMeHToB [[. M. MenneneeBa. [lepuoabl
U rpynnbl. DU3NYECKUH CMBICH IOPSAIKOBOIO HOMEpA, HOMEPOB IEepuUoda M
TCPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0UeK aToMOB TMepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomuueckori cucrembl JI. WM. MenneneeBa. Xapakrepuctuka XUMHYECKOTO
AJIEMEHTA MO ero nonoxeHuto B [lepuoguueckoi cucreme /. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsI paJuyca aTOMOB XHUMHUUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYyNIIaM U [EPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanyeckoit CuCTEMbI XUMUYECKUX
AJIEMEHTOB JJIsi pa3BUTHUS Hayku W npaktuku. [. M. MenneneeB — y4d€HbIN U
rpaXkJaHUH.

Xumuyeckast cBsizb. KoBaneHTHass (mojisipHass M HEMOJISPHAs) CBSI3b.
DIIEKTPOOTPUIATENBHOCTh XUMHUECKUX 3TIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucineHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouieccrl OKUCIEHUS U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4eHHEe OOpa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUIPOKCHIA LHUHKA C PAacTBOPAMU KHUCIOT U IIEJNOYEH, MPOBEICHHE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLIMMI
(ropeHue, peakiuu pas3yioKEHUs, COSTUHEHUS).

Mescnpeomemmnoie céasu



Peanuzanusa MeXNpeaIMETHBIX CBSI3€H NpU HM3YyYEHHMM XUMHUHM B 8 KJjlacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHME KaK OOIIMX eCTeCTBEHHO--HAy4YHBIX
MOHATUM, TaK U MOHATUH, ABISIOMIUXCSA CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IIUKJIA.

OO6mire ecTeCTBEHHO--HAayYHbIE MOHSTHUS: HAyYHBIN (aKT, TMIoTe3a, Teopus,
3aKOH, AaHaiu3, CHUHTE3, Kiaccudukanus, NEPUOJUYHOCTh, HAOIIOJICHHUE,
DKCIEPUMEHT, MOJAEIUPOBAHNUE, U3BMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepus, arToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIU],
M30TOIbl, PAJMOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsii, BELIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BELIECTBAa, ra3, (U3UYECKUE BEIIUYUHBI, €IHUHUIIBI
U3MEPEHUS, KOCMOC, TIIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpalIbl, TOPHBIE MOPOMIbI,
MOJIE3HBIE UCKOMIAEMBbIE, TOIIJIMBO, BOJHBIE PECYPCHL.

9 KIIACC

BemecTBo 1 XUMHYECKas peaKkUus

ITepuonnuecknii 3akoH. [lepuoanyeckas cucTeMa XUMUYECKUX 3JEMEHTOB /.
N. MenneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKHX JJIEMEHTOB TEPBBIX TPEX TMEPHOJOB, KW, KaIbLUid M UX
COCIMHEHUN B COOTBETCTBHM C TOJIO)KEHHEM 3JIEMEHTOB B llepmoanueckoit
CHUCTEME U CTPOCHHUEM KX aTOMOB.

Crpoenue BeliecTBa: BUAbl XUMUYECKOW CBSI3M. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTALINYECKON PELIETKU U
BHUJIa XUMHUYECKOHN CBSI3H.

Krnaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKUX BEHIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pAa3JIUYHBIM KJIacCaM HEOPraHUYECKUX
COCMHEHUM, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMrUUeCKUX peakinii o pa3Iu4HbIM MpU3HaKaM (10 YHUCITy
M COCTaBy YYacTBYIOIIMX B pPEaKlMU BELIECTB, MO TemioBoMy 3(dekTy, mo
M3MEHEHUIO CTETEHEH OKUCICHUSI XMMUYECKHUX JJIEMEHTOB, MO0 0OpaTUMOCTH, IO
Y4aCTHIO KaTalnu3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKINH, TEPMOXUMHYECKHE
YpaBHEHUS.

[lonsitue o ckopoctu Xxumuueckoud peakiuu. [loHsTe 00 oOpaTHUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusaxX. [ToHsITHe 0 TOMOreHHBIX M TeTepOTeHHBIX
peakuusax. [Tonsarue o karanuse. [loHsaTrne 0 XuMU4ecKkom paBHOBeCUU. DaAKTOPBHI,
BIIASIOIIME HA CKOPOCTh XMMHUYECKOW pEaKkUUU U IOJIOKEHHE XUMHUYECKOIO
PaBHOBECHS.

OKHCITUTENHHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  JJIGKTPOHHBIA  OasaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBLHON pEaKLINU. CocraBneHue YpaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKIMHA C  HKCIOJb30BaHUEM  METOJAA
AJIEKTPOHHOTO OaJiaHca.

Teopust 3JIEKTPOIUTUYECKON AUCCOUUAIMU. DIEKTPOJIUTHI U HEAJEKTPOIIUTHI.
Katnonsl, aHnOHbl. MexaHnW3M JHUCCOIMAlMU BEIIECTB C PAa3JIWYHBIMU BHUIAMU
xuMuueckoi cBsizu. Crenenpb quccounanu. CUIbHbIE U C1a0ble AIEKTPOJIUTHI.

Peakiiuu moHHOTO OOMEHa. Y CJIOBUS MPOTEKAHUSI peaKUii HOHHOTO OOMEHa,
MOJIHBIE W COKpAaIEHHbIE HWOHHBbIE YpaBHEHMs peakuuil. CBOHCTBa KHCIOT,
OCHOBAaHMW U COJied B CBeTE€ NPEACTaBICHUM OO0 DIIEKTPOJUTUYECKOM
nuccounanyu. KauectBeHHbIE peakuuu Ha HOHBL. [[oHSATHE O TUAPOIU3E COIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPHUCTAJUIMYECKUX PEIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa M anmasa), CIOXKHBIX BEIECTB
(xmopua HaTpus), UCCIIEAOBaHUE 3aBUCUMOCTU CKOPOCTH XHMHUYECKON peakiuu
OT BO3JEUCTBHS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE HIIEKTPOMPOBOIHOCTH
pacTBOPOB BEWIECTB, MPOILECCa AUCCOLUMAIMM KHUCIOT, IIEJIIOYEed U COJer
(BO3MOXHO  HCIOJB30BaHUE BUJEO MATEPUANIOB), MPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKKA  NPOTEKaHUs  pEeakuuii HMOHHOTO  OOMEHa
(oOpa3oBaHue oOcajaka, BbIJCIIEHWE Ta3a, oO0Opa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMI
(ropeHue, peakluy pPas3ioXKEHUs, COCIMHEHHUS), PACclO3HABAaHUE HEOPTraHUYECKHUX
BEIIECTB C TOMOIIPIO KAYECTBEHHBIX pPEAKIUMA Ha HWOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4.

HeMmeTauibl 1 UX COeAUHEHUS

OOmias xapaktepucTuka rajgoreHoB. (COOEHHOCTHM CTPOCHHUS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHne U (PU3NYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJIOreHoB. XWUMHUYECKHE CBOMCTBA Ha IIPUMEpPE  XJIOpa
(B3auMozeiicTBME € MeETajUlaMd, HEMeTajUlaMu, WIeJo4YaMu). XJIOPOBOIOPOA.
ConsdHast KUCIOTa, XUMUYECKHE CBOMCTBA, MOJYYECHHE, TpUMEHEHue. [lelicTBue
XJOpa W XJIOPOBOAOPOJIAa HAa OPraHu3M YeJOBEKa. BaxHellne XJIOpUIbl U HUX
HaXO0XICHHUE B IPUPOJE.

O6mas xapaktepuctuka 37eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3HUECKHEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJNIOTPOIHbIE MOAU(PUKALUUA KACIOPOIa
u cepbl. XUMHYECKUe cBoicTBa cepbl. CepoBOIOpOJ, CTpoeHue, pusudyeckue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEPhl KaK MPEACTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kucnora, ¢GuU3MUYECKHE M XUMHUYECKHME CBOiicTBa (00ImMe Kak
npeACTaBUTENsT Kjacca KUCIOT W crnenuduueckue). XUMUYECKHE PEaKilvH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO CHoco0a IMOMy4YeHUs CEpHOM KHCIIOTHI.
[Ipumenenne cepHOr KUCIOThI. COJIM CEPHOM KUCIOThI, KAUECTBCHHAs peaKIus Ha



cynbdar-uoH. HaxoxaeHue cepbl M €€ COCIMHEHHH B TpUpoJe. XHUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHHUSIMU cepbl (KHCIOTHBIC JOXKIHM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAILCHHUS.

O6mias xapaktepucTtuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIC CTEMEHU OKHUCICHHUS. A30T, pacnpOCTpaHEHUE B MPUPOJE,
dbuznyeckue U xumMrieckue cpoiicta. KpyroBopot azora B npupoje. AMMHAK, €ro
¢dbusnueckre 1 XMMHUYECKHe CBOIMCTBA, oJlyueHue U npuMenenue. Cojim aMMOHUS,
ux (hU3MYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHHMSI. A30THasi KUCJIOTa, €€ moJiyueHue, GU3MUeCKHe U XUMHUYECKUE
cBoiicTBa (0OIIME Kak TMPEACTAaBUTEN Kjacca KUCIOT U creruduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHHMS B KauyeCcTBE MHUHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYKalollel Cpelibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop,
ajoTponusie Moaudukanuu ¢dochopa, Puznueckue M XUMHUECKUE CBOMCTBA.
Oxkcun pocdopa (V) u bochopHas kuciaoTa, GU3NIECKUE 1 XUMUUECKHUE CBONCTRA,
noydenue. Mcrons3oBanue ¢pocharoB B KaueCTBE MUHEPATBHBIX YI00PEHUH.

O6mias xapaktepuctruka 371eMeHTOB [VA-rpymnmnsl. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHble  CTENEeHH  OKUCICHUS.  YIJIepoja,  aJIOTPOIHbBIC
Moau(UKaMU, pacHpOCTpaHEHHE B TMpUpoje, (U3MYECKHE U XUMHUYECKUE
cBoiictBa. Ancop6uusa. Kpyrosopot yriaepona B npupojse. OKCUibl yriepoaa, ux
dbu3uyeckue W XHUMHUYECKHME CBOMCTBA, JEWCTBUE Ha JKUBBIE OPraHU3MBI,
MOJIydYEeHHE W MPUMEHEHHE. DKOJOTHYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIAOM
yraepoaa (IV), rumoresa Ti00aIbHOTO TIOTEIJICHUS KJIMMAaTa, IapHUKOBBIM
ahdexT. YroapHas KUCIIOTa U €€ COHU, UX (PU3MYECKHE U XUMUYECKHE CBOWCTBA,
nojiyueHue u npumeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCAMHEHUIX
yriaepoja (MeTaH, 3TaH, 3THIEH, alleTUJIeH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HCTOYHUKH YTIEBOJOPOAOB (Yrojib, MNPUPOAHBIN Ta3, HePTh),
NPOJIYKTHl MX TepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTne 0 OGMONOTUYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OeNKax, yriaeBojax — U ux
poJii B KHU3HM 4YeloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHMYEeCKUX U
HEOPraHMYECKUX COCAMHEHUI.

Kpemnuii, ero ¢usuueckue M XUMUYECKHE CBOMCTBa, MOJy4YeHUE U
npumeHenne. CoenuHeHusi KpemMHuss B npupoje. OOmwme mpencraBieHus o0
okcunie kpemuus (IV) u xkpemHueBoil kucnore. CHIMKAThI, UX UCIOJIH30BAHKE B
ObITYy, B TIPOMBINLIEHHOCTH. BakHeillne cTpouTenbHble MaTepUalbl: KepaMuka,



CTEKJIO, LIEMEHT, OeTOH, xene300eToH. [IpoGiemMbl 6€301acHOTO HMCIOJIB30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B TTIOBCETHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHue o0pa3OB HEOPraHWYECKUX BEIECTB, CBOMCTB COJSTHOM KUCIOTHI,
IPOBE/ICHNE KaUYeCTBEHHBIX PEAKIMA Ha XJIOPHUI-MOHBI U HAOIIO/ICHUE TTPU3HAKOB
WX TPOTEKAHWs, OMBITHI, OTpPAKAIOIINE (PU3NUECKHE W XUMUYECKHE CBOWCTBA
raJIOTEHOB U WX COECIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHEOMAaTEPHUAJIOR),
O3HAaKOMJICHHE C oOpasnaMu XJIOpUJOB (TaJOTeHHAOB), O3HAKOMJICHHE C
obpasmamMmu  ceppl W €€  COCOIUHEHHSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMAaTepHUaoB), HAOIIOJeHHEe Mpoliecca OOyIrIIMBaHUS caxapa Moj JAecTBUEM
KOHIICHTPUPOBAHHOW CEPHOW  KHUCIOTBHI, HM3yYCHUE XUMHUYECKUX CBOWCTB
pa30aBIICHHOM CEpPHOW KUCIOTHI, MPOBE/ICHUE KAYECTBEHHOM peakiuu Ha Cybdar-
MOH M HaONIOJCHUE TpU3HaKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C (PU3HUYECKUMU
CcBOMCTBaMHu a3oTa, (dochopa W HUX COCAMHEHUM (BO3ZMOXXHO HCIIOJb30BAHUE
BUJIEOMAaTepUaloB), oOpa3laMu a30THBIX U PoCcHOpPHBIX YI0OpEHHI, MOTyUYEHHE,
coObupaHue, pacrmo3HaBaHWE ¢ HW3YYEHHE CBOWMCTB aMMHaKa, IPOBEJICHHE
KauyeCTBEHHBIX peaKIfii Ha MOH aMMOHHS U (pocharT-noH M M3ydeHHE MPU3HAKOB
WX TIPOTEKaHUs, B3aUMO/ICHCTBUE KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI C MEBIO
(BO3MOXHO  HCHOJb30BaHUE BHJIEOMAaTEpHUaJIoOB), U3y4YeHUe MoIeIen
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOILIECCOM  aICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOWCTBOM MPOTUBOrasa, MoJdyuyeHUe, COOMpaHue, pacrlo3HaBaHUE U HU3yUCHHE
CBOWCTB YTJIGKHCJIOTO Ta3a, MPOBEJCHHE KAYECTBEHHBIX PEAKIIMNA Ha KapOOHAT W
CUJIMKAT-MOHBl W U3Yy4YCHHWE TMPU3HAKOB HX IMPOTEKAHMs, O3HAKOMJICHHUE C
MPONYKIIMEH CHJIMKATHOM TIPOMBIIIJICHHOCTH, PEIIEHUE JSKCIEPUMEHTAIbHBIX
3a/1a4 1o Teme «BaxkHeilne HeMeTaubl U UX COCTUHECHHUS.

MeTaJuibl 1 MX COETMHEHUS

OO6m1as xapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHuss B Ilepuomnueckord cucreme xumuyeckux saeMmeHToB J[. WM.
MenneneeBa u ctpoenusi aroMoB. CTpoeHue MeTauioB. MeTtaminueckas CBA3b U
MEeTaJUTM4YecKass  KpUCTAJUTMYECKass  peméTka.  DICKTPOXMUMHUYCCKUA s
HaIpsDKEHUH MeTauioB. OU3MYECKUe U XUMHUYECKHE CBOMCTBA MeTasuioB. Oomue
CrocoObl TOJIydeHUsT MeTa/lioB. [loHSATHE O KOPpPO3UM METALJIOB, OCHOBHBIC
CrocoObl 3amMTBl MX OT Kopposuu. CruiaBel (CTajlb, YYT'YH, JIOPATIOMUHHM,
OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIEHHOCTH.

[IlemoyHble METAIIBI: MOJOKeHUE B [lepuoanueckoil cucteMe XMMHUYECKHUX
anemeHToB JI. 1. MenneneeBa, CTpOEHHE MX aTOMOB, HAaXOXJICHHUE B MPUPOJE.
duznueckue U XUMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hartpus U Kanus). OKcuapl u



TUJIPOKCUIBI HaTpus W Kaiusa. [IpuMeHeHue MmIeno4YHbIX METauIOB M HX
COE€IMHEHUH.

[[{eouHO3EMENBHBIE  METAJUIBl MarHud W KAJIbLUW: TOJIOXKEHHE B
ITepuoguueckoi cucreme xumudeckux aneMeHToB J[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B npupoje. uznueckne 1 XMuMUYECKUE CBOMCTBA MArHUS
U Kaiblusa. Baxseilmune coenuHeHUs Kaublus (OKCHUI, THUAPOKCHUA, COJIH).
JKEcTKOCTB BOBI U CITOCOOBI €€ yCTpaHEHUS.

AlroMuHUN: N0JI0)KEeHUE B [lepuoanyeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. WU. MenneneeBa, CTpoeHUE aroma, HaxoxieHue B mnpupoae. Puszndeckue u
XUMUYECKHE CBOMCTBA amtOMUHUA. AMGPOTEPHBIE CBOMCTBA OKCHUJIA U THAPOKCUAA
AITFOMUHUA.

Kenezo: nonoxenue B [lepuoanueckor cCUCTEME XUMUYECKHUX 3JIeMEHTOB /.
. MeHnnaeneeBa, CTpoeHUME aToMa, HaxOXIeHUE B mpupone. Pusnueckue u
XHMHYECKHE CBOMCTBA kKeJe3a. OKCUIbI, THAPOKCUIBI 1 comu xene3a (I1) u xenesza
(III), ux cocTtaB, CBOWCTBA U MOJIyYEHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHE C O0Opa3naMu METalIOB M CIUIaBOB, UX (DU3NYECKUMU
CBOMCTBAMH, U3yYECHHE PE3YJbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO
UCIIOJIb30BAHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEM B3aUMOJICHCTBUS OKCH]IA
Kbl M HATpUs C BOJAOW (BO3MOXKHO HCIIOJb30BAHUE BHUEOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, MPOLECCA TOPEHUS KEJNe3a B KUCIOPOAE
(BO3MOXHO  HUCIOJB30BAHME  BHUJIEOMATEPUATIOB), TMPU3HAKOB MPOTEKaHUs
KAaYECTBCHHBIX PEAKIWU HAa MOHBI: MAarHus, KaIbLHS, aJIOMHUHUS, [IUHKA, KEJEe3a
(IT) u xene3a (III), meau (II), HaOMrOEHNE W OMKMCAHUE TIPOILIECCOB OKpPAIIUBAHUS
IJJaMEHU MOHAMU HaTpus, Kalusl W Kalblus (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPHUAJIOB), UCCIEAOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCH]IA ATIFOMUHUS
Y THAPOKCHUIA IMHKA, PEIICHUE IKCIIEPUMEHTAJIbHBIX 3a7ay 1o TeMe «Baxueunuue
METAJUIBI U UX COCTUHECHUSD.

XuMus 4 OKpPY:KaKIIas cpeaa

BemecTtsa u marepuanbl B MOBCEAHEBHOM JXM3HU 4YeJOBeKa. be3ormacHoe
HCIIOJIb30BAaHUE BEIICCTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momors npu
XUMHUYECKUX 0KOTax U OTPABIICHUSAX.

XUMHYECKOE 3arpsi3HEHUE OKpyKaroliehd cpeinl (MpeaenbHas TOoImycTHMast
KOHIIeHTpauus BemecTs, aainee — [1/IK). Poyib XuMuu B pelieHUN 3KOJIOTHUYECKUX
npoOeM.

Xumuueckuit IKCnepumenm:

u3yueHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEpPHbBIC
MaTepuabl).

Mescnpeomemmnule ceéa3u



Peanuzanus MexXnpeIMETHBIX CBA3€H NMpU HM3yYeHUH XMMHH B 9 Kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJIb30BaHWE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSITHH, TaK ¥ TIOHATUN, SBIISIOIIUXCS CUCTEMHBIMH JIJIS OTACTBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'0 ITUKJIA.

OO6me ecTeCTBEHHO-HAyYHbIE MOHSATHSA: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpHs, aHajdu3, CHUHTE3, KiIaccupuKalus, MepUOAUYHOCTh, HAOIIOJCHUE,
DKCIIEPUMEHT, MOJIEITUPOBAHNUE, H3MEPEHHE, MOJIeNb, SBJICHUE, MapHUKOBBIN
s peKT, TEXHOJIOTHSI, MaTepHaJIbI.

dusznka: marepusi, aroM, OJJIEKTPOH, MNPOTOH, HEWTPOH, HWOH, HYKIHU]I,
W30TOMBI, PAJAMOAKTHBHOCTH, MOJIEKYJA, SJICKTPUUYCCKUN 3apsill, MPOBOIHUKH,
MOJIYIIPOBOAHUKHY, JTUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHOE COCTOSIHUE BEILIECTBA, I'a3, PaCTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKAs
peméTka, CIiaBbl, (PU3MYECKUE BEIMYUHBI, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocunTes, apixanwe, Ouocdepa, 3KOCUCTEMa, MHUHEPAJIbHbBIC
y100pEeHHsI, MUKPOAJIEMEHTBI, MaKpO3JIEMEHThI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpanIbl, TOPHBIE MOPOMIbI,
M0JIE3HBIE UCKOMAEMbIE, TOTUTMBO, BOAHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOT'O OBILIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS IMPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUs AOCTUTAIOTCA B XOA€ OOY4YeHMs XMMHUU B €IMHCTBE y4eOHOH H
BOCIIUTATEJIbHON JESTEILHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUNCKUMHU
COIIMOKYJIbTYPHBIMU M JIyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B
oOlecTBe MpaBUjaMHd U HOPMAaMH TOBEICHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAaHUS, CAMOPA3BUTHSI U COITUATH3AIMN 00YyYarOIINXCA.

JIM4HOCTHBIE  pe3yibTaThl  OTPaXAlOT  TOTOBHOCTh  OOydYaroMIMXCA
PYKOBOJCTBOBAThCS CUCTEMOW IO3UTHBHBIX ILIEHHOCTHBIX OpHUEHTAlUd U
pacuIupeHue onbiTa JeATeIbHOCTA Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuoOTHYEeCKOr0 BOCIIUTAHUS

[IEHHOCTHOT'O OTHOIICHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
U HAaydyHOMY HAcCJE€JHWI0, MOHMMAHUS 3HAYEHUS XUMHUYECKOM HAyKH B IKU3HU
COBPEMEHHOI0 00I1IecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOU HH(MOpMaIuen o
NEPEAOBBIX JOCTHXKEHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MUpPA U OOIIECTBA;

2) rpa’KIaHCKOT0 BOCIIMTAHMS

OPEACTABICHUS O COLMAIbHBIX HOPMax M MpaBUIaX MEXKIUNYHOCTHBIX
OTHOILIEHUHN B KOJUJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOLIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIIEIOBATENLCKOM, TBOPYECKOM U APYrUX  BHUAAX
NEeSATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM MAESITEIbHOCTH MpH
BBITIOJITHEHUM Yy4eOHBIX, TO3HABATENbHBIX 3a/1a4, BBHIMOJHEHUU XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUM YUYE€OHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOINIOHUMAHUIO
U B3aMMOIIOMOIIM B TMpOIlecCCe OTOW y4eOHOM esATeIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEJACHUE W TMOCTYIIKM CBOMX TOBApPUILEH C MO3ULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MTOCTYKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMHYECKON pEeaKIuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTaBJISIOIIHE
OCHOBY Il TOHUMAHHUS CYLUIHOCTH HAy4YHOW KapTHUHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSl MPUPOIBI, B3aUMOCBS3AX 4YEIOBEKA C
IPUPOJTHOMN CPEZIOr, O POJIM XUMHUH B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

NO3HABATEIbHBIE MOTUBBI, HAIIPABJICHHBIE HA TMOJYYEHUE HOBBIX 3HAHHU 110
XUMHH, HEOOXOJMMBbIE JJIs1 OOBSCHEHUS HaAOII0IaeMbIX IPOIECCOB M SBJICHUM,
MO3HABATEIbHON, MHMOPMAIIMOHHOM U YUTATENIbCKON KYyJIbTYphl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOM paboThl ¢ Yy4eOHBIMU TEKCTaMHU, CIPaBOYHOM



JUTEPATypOr, JOCTYMHBIMH TEXHUYECKMMHU CpeIcTBaMU HMHGOPMAIMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOydYeHWI0 W TO3HAHWIO, JHO0O3HATEIBHOCTh, TOTOBHOCTh W
CIIOCOOHOCThP K camMoOOpa3oBaHHUIO, MPOSKTHOM U  HCCIIEI0BATEIbCKOM
NESITENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHS OOyYCHHS B
JlaabHEHNIIeM;

4) popMuUpOBaHUS KYJbTYPHI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KM3HU, OCO3HAHUE IOCIEICTBHA H
HENPUSITHE BPEAHBIX MPUBBIUCK (YITOTPEOICHUS aTKOTOMs, HAPKOTHUKOB, KYpEHUSI),
HEOOXOIUMOCTH COOJIFOJICHUST TIpaBUJ  OE30MacHOCTH TPH  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY M peaTbHOU KU3HH,

5) Tpy10BOTr0 BOCIUTAHMS

WHTEPEC K MPAKTHUECKOMY U3YUCHHIO MPOPECCUil U Tpyla pa3IuIHOTO poa,
yBOXCHUE K TPYIy M pe3yjabTaTaM TPYIOBOW NEATETLHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHMsI TMPEIMETHBIX 3HAHWUH TI0 XHWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUIYATLHON TPACKTOPUH TIPOJOIKEHUS 00pa30BaHUs C yIETOM JIMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQECCUOHAIBHON JIEATETLHOCTA M Pa3BUTHSI HEOOXOIUMBIX YMCHH,
TOTOBHOCTH QIaITUPOBATHCS B MPO(ECCHOHAILHON CPEIC;

6) ’K0JI0TrM49eCKOr0 BOCIIUTAHUA:

AKOJIOTHYECKHU IIeieco00pa3HOe OTHOIICHHE K NPHUPOJAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAaHMUSI, IOHUMAHUE IIEHHOCTH 3/I0POBOTO M
O0e3omacHOro oOpa3a KW3HW, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3UYECKOMY M TICHXHYECKOMY 370pOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOACHUS
paBmI 0€30MTaCHOTO TIOBEICHMSI TPU PabOTe C BEIIECTBAMH, a TAKIKE B CUTYaITUsX,
YIPOKAIOMIUX 3I0POBBIO U KU3HU JTHOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHWS, MOTyYaeMble NMPU U3YYCHUH XUMUU, IJIS
pelIeHus 3a/1a4, CBSI3aHHBIX C OKPYIKAIOIIEH MPUPOTHON CPEMOH, JJIS TTIOBBIIICHHUS
YPOBHS  DKOJOTHYECKOW  KYJIbTYphl, OCO3HAHHUS TJOOATBLHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIeM M MyTeH MX PEMICHHS MOCPEJCTBOM METOJOB XHUMHH,
HKOJIOTUYECKOTO MBIIIUICHUS, YMEHHUSI PYKOBOJICTBOBATHLCS UM B ITO3HABATEILHOM,
KOMMYHHMKATHBHOW M COLIMAJIbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pE3YyJIbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMupoBaHUsS MHUPOBO33pCHUsI OOIIEHAY4YHBIE TIOHATHUS (3aKOH, TEOpHs,
MPHUHIINI, TUTIOTE3a, PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPhIC
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUYEOHBIX NpEIMeTax M IO3BOJISIOT Ha
OCHOBE 3HAHHUH U3 3THX HPEAMETOB (HOPMHUPOBATH NMPEIACTABICHHE O ICIOCTHOM



HAy4YHON KapTHHE MUpPA, U YHUBEPCAJIbHbIC YueOHbIE NeWCTBUS (ITO3HABATENbHEIE,
KOMMYHUKATUBHbBIC, PETYJSTUBHBIE), KOTOphlE 00ecrneunBalOT (HOpMUpOBaHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY ILJIAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHOM
JEATENIbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Bba3oBble joruveckue AeicTBU:

YMEHUSA UCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIUJIEHUS IIPU OCBOEHUU
3HAHUU: PaCKpPbIBaTh CMBICT XUMUYECKUX MOHSATUN (BBLICIATh UX XapaKTEPHBIC
NPU3HAKW, YCTAHABIMBATh B3aWMOCBS3b C JAPYTMMHU MOHSTHUSMH), UCIOJIb30BAThH
MOHSTUS JJIs1 OOBSICHEHUS OTAENbHBIX ()AKTOB U SIBIICHHM, BHIOMpPATh OCHOBAHUS U
KPUTEPUH JUIsSI KJIACCU(DUKAIIMU XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaKIIHil,
yCTaHABIIUBAaTh MPUYUHHO-CIECJACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3yUCHWUS,
CTPOUTH JIOTUYECKHUE PACCYXJICHUS (MHIYKTUBHBIC, AEAYKTUBHBIE, 10 aHAJIOTHH),
JienaTh BBIBOJIBI U 3aKIIFOUCHHUS;

yMEHUE TMPUMEHITh B TMpolecce IMO3HAHUS TOHATUS (TIPEAMETHBIE U
MeTanpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YyEeMbIE B XUMHH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEJICTABICHUS —
XUMHYECKUI 3HAaK (CMMBOJ DJIEMEHTa), XUMHUYeckas (opmyia U ypaBHEHUE
XUMUYECKON peakiuu — MpHU PelIeHUN yueOHO-TI03HABATEIbHBIX 3a/a4, ¢ YUYETOM
ATUX MOJENBHBIX MPEACTABICHUN BBISBISATh U XapaKTEpPU30BaTh CYIIECTBEHHBIC
MPU3HAKY U3YYaEMbIX 00OBEKTOB — XMMUYECKUX BEIIECTB U XMMUYECKUX PEaKIIHii,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICACTBEHHBIE CBS3U WU
POTUBOPEUHUS B U3YUAEMBIX IIPOLECCAX U SIBJIICHUSIX.

Ba3oBble ucciaenoBaTebCKHe 1€ CTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJIEHHBIE BOINPOCHI B KAay€CTBE HHCTPYMEHTA
MO3HAHMS, a TaKXKe B KauecTBE OCHOBBI HJisi (POPMHUpPOBaHMSI THUIOTE3BI IO
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpuOOpEeTeHHe OMbITa MO IUIAHUPOBAHHWIO, OpraHU3allud U TPOBEJACHUIO
YUYCHUYECKUX DJKCIIEPUMEHTOB, YMEHHUE HaOIoIaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 pe3ybTar, PopMyIupoBaTh 0O0OIICHUS U
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEIEHHOIO ONBITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojieTIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHHE BBIOUpPATh, aHAJIU3UPOBATh U WHTEPIPETUPOBATH HH(POPMAIUIO
pa3UYHBIX BUAOB U (OPM IPEACTABICHUS, MOTYYAEMYI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYJISIpHAs JIUTEpaTypa XHWMHYECKOTO COAEpP)KAHMS, CIPaBOYHbBIC
nocobust, pecypchl WMHTEepHeTa), KpPUTHUUYECKU OIICHUBATH MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIUIO;



YMEHHE MPUMEHSTHh pa3IMyHble METOAbl M 3aMpOChl MPU MOUCKE U 0TOOpE
uH(pOpPMAIlMK ¥ COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS
y4eOHBIX UM MO3HABATEIbHBIX 337a4 OMPEIeIEHHOr0 TUIA, MPUOOpPETEeHHE ONbITa B
0o0JlacTU  HMCHOJIb30BAaHUS  HUH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpOU aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEILHO BBIOUPATh ONTUMAILHYIO (hOpMY MPEACTaBICHUS] UHPOPMAIIUU U
WUIIOCTPUPOBAaTh pEIIAEMbIE 3aJa4dl HECIOXKHBIMU CXEMaMH, JHharpaMMaMH,
npyrumu popmamu rpaduKy U UX KOMOUHALIUSIMU;

YMEHHE HCIOJb30BaTh W aHAJIM3UpOBATh B Mpolecce y4dyeOHOM u
UCCIIE0BATEIBCKON JIEATEIbHOCTA MUH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEIBCKOTO0 XO3SICTBA WU TPAHCIIOPTAa HA COCTOSHUE OKPYXAOIIEH MNpUPOIHON
CpeJibl.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBHS:

yMEHHUsI 3aJaBaThb BOMNPOCHl (B XoJ€ nuamora W (WJIM) JUCKYCCHUM) IO
CylIecTBY  oOCyXkaaeMod  TeMbl, (OPMYJIHpPOBATH CBOU  MPEIJIONKEHUS
OTHOCHUTEJIBHO BBINOJHEHUS MPETI0KEHHOM 3aa4H;

YMEHUSI ~ TMPEJCTaBIATh  IOJYyYECHHBbIE  PE3yibTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTax; JENaTh IPE3EHTALUIO
pE3yIbTATOB BBIMOJHEHHUS] XUMHUUYECKOTO SKCIEPUMEHTa (J1a0OpaTOpPHOTO OIIbITA,
1ab0paTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

yMEHUSI Yy4eOHOTro COTpPYIHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABATEJILHOM M HCCIENOBATEIbCKOM  JEATEJBHOCTA NPU  PELICHUU
BO3HUKAIOUIUX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COIIIACOBAHUSA
no3unuil (00CyXaeHusI, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBUI, OIpPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U IpyTHE).

PeryasiTuBHbIC YHMBeEpCaJbHbIe Y4eOHbIe 1eiiCTBHSA:

YMEHHUE CaMOCTOSITENIbHO OMNpPENesTh ILeNUu JeITeIbHOCTH, IUJIAaHHUPOBATD,
OCYILIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeNIbHOCTD, BbIOUpaTh Hanbosiee 3pheKTUBHBIE CIIOCOOBI PEIICHUS] YUeOHBIX U
MIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTABISATh WM KOPPEKTHPOBATH
NPEAJIOKEHHBIA aITOPUTM JEHCTBHII MpPHU BBINOJHEHUHM 33JaHUN C Y4ETOM
MOJIYYeHHs] HOBBIX 3HAHHM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBaX M PEAKIUSX,
OIICHMBATh COOTBETCTBHUE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LIE€JIA, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IIPeIJlaraeMble B YCIOBUU 3aJIaHUM.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX PE3yNbTATOB IO OCBOEHUIO 00S3aTEIbHOIO
COJIep)KaHMsI, YCTAHOBJICHHOTO JIaHHOW (eaepaibHOM pabodeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYarOUIMMKCS HAy4HbI€ 3HAHUS, YMEHUS U CIHOCOOBI



NEHUCTBHM, creuudpuyeckue Jisi TPEAMETHONH 00macT  «XUMHUs», BUIBI
NEATENIBHOCTA [0  MOJIYYEHHKO HOBOIO  3HAHMs, €ro HMHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIlUSsIX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PpPAacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATHI: aTOM, MOJEKYJA,
XUMHYECKUM DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpOJIHASE U HEOJHOPO/IHAS ), BAJIGHTHOCTb, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBasi JOJIsI XUMUYECKOTO AJIEMEHTA B COEAMHEHUHU, MOJIIPHBIN 00bEM,
OKCHJ], KHCJIOTAa, OCHOBAaHUE, COJIb, AJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHCIICHUSI, XUMHYECKas peakius, KiacCupUKalus peakiui: peakiuu
COCOMHEHUS, PEAKUUH PA3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKUnuu
o0MeHa, 3K30- U SHJIOTEPMUYECKHUE PEaKIUu, TEII0oBoM 3(PeKT peakiuu,
SIIPO  aToMa, AJICKTPOHHBIM CJOM aroMa, aToMHas OpOUTalb, PaaUycC
aToMa, XMMHUYECKasl CBS3b, NOJISIPHAs U HENOJIApPHAs KOBAJIEHTHAs CBA3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWUOH, PacTBOp, MAcCOBAasl JOJIsI BEILECTBA
(mpolLeHTHAst KOHLUEHTPALHUs) B pacTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATUU U
MIPUMEHSATH 3TU NOHATHS TPU ONIMCAHUU BEIIECTB U UX MPEBPALCHUIM;

e HCHOJIb30BaTh XHMMHUYECKYI0O CHUMBOJIMKY IS COCTaBieHUs (opmyl
BEIIECTB U YPABHEHUN XUMUAUYECKUX PEAKLINM;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNEHb  OKHUCJEHHS  DJIEMEHTOB B  OWHAapHBIX  COCJAMHEHMSIX,
IIPUHAJIC)KHOCTh BEIIECTB K OIPEACIEHHOMY KJAcCy COCIMHEHUM IO
dbopmynaM, BHJ XUMHUYECKOM CBSI3M (KOBaJCHTHAas U HWOHHasg) B
HEOPraHWYECKUX COCANHECHUSX;

e packpeiBaTh cMmbIica llepumommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBAaTh MOHMMAaHUE NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHX 3JIEMEHTOB OT HMX MoJiokeHus B [lepuonnueckoi cucreme,
3aKOHOB COXPAaHEHHsI MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaJIpo;

e ONHUCHIBATH M XapakTepu3oBaTh TabiuuyHyro ¢opmy Illeprogudeckoit
CUCTEMBl XMMMYECKMX OJJIEMEHTOB: pa3jvMyaTb [OHATHS «TJIaBHAas
noarpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)», manabsie u
OOJbIIME TEepPUOAbl, COOTHOCUTh O00O3HAYEHUs, KOTOpPbIE HMEIOTCS B
tabnuue «llepuomuueckass cucteMa XuMuueckux odnementos J[. .
MeunneneeBa» ¢ UYUCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHUS aTOMOB



XUMHYECKHX AJIEMEHTOB (COCTaB W 3apsij spa, o01ee Yuciao MEKTPOHOB
U pacrpeziesieHre X MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIUPOBATh XUMHUYECKUE DJIEMEHThI, HECOPraHUYECKHE BEIECTBa,
XUMUYECKHE peakiuu (10 YUCIY U COCTAaBY YYACTBYIOIIUX B PEAKIUU
BEILIECTB, 10 TEIJIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIMME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPIK/1asl ONMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH NPOTEKAHUSI XHMHUYECKUX MPEBpaAlICHUA B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIISTh OTHOCUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BEILIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOTO »JJIeMeHTa 1o Qopmyse
COCIMHEHUS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMHUUECKOUN peaKinu;

NPUMEHSTh OCHOBHBIE ONEPAIIMH MBICITUTEIBHON NEATEIbHOCTH — aHaU3
U CHHTE3, CpaBHEHHE, 00O0OIIeHHEe, CHCTEeMaTH3alllIo, KiIacCHu(UKAIIHIIO,
BBISIBJICHUE TMPUYMHHO--CIIEICTBEHHBIX CBS3€M — JUIsl U3Y4YEHHUsS CBOWCTB
BEIIECTB W XHUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAYyUHbIE METO/IbI
MO3HAHUS — HaOJIOACHUE, HU3MEpPEHUEe, MOJCIUPOBAHUE, IKCIEPUMEHT
(peanbHbBIN U MBICIICHHBIN);

cieloBaTh ~ NIpaBUJaM  MOJIb30BAHMS ~ XMMHUYECKOM  TMOCYJIOM U
nabopaTopHbIM 00OpyJOBaHUEM, a TakKe IpaBWIaM OOpalieHus C
BEUIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMU TI0 BBIMOJIHEHHUIO
7a00paTOPHBIX XMMHYECKHX ONBITOB MO TMOJYYEHUI0O U COOHUpAHUIO
razoo0pa3HbIX BemlecTB (BOJAOpOJa UM KHCIOPOJia), HPUTOTOBICHUIO
pPAaCTBOPOB C OIPEIEIEHHON MAaCCOBOW JOJIEM PACTBOPEHHOTO BEILECTBA,
IJIAHUPOBaTh M NPOBOJUTh  XUMHUYECKHE  AKCHEPUMEHTHI IO
pPacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;rakmyc, ¢peHondTaaeuH, METUIIOPAHXK U JIPYTHUE).

K xoHIy 00yuenus B 9 kjacce MpeMETHbIC PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH Y 00YHAIOITNXCSI YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHWMHYECKUX TOHATHM: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIIHBHOCTh, CTEIEHD
OKHCIICHUSI, XUMUYECKasl Peakiusi, XUMUUECKasl CBs3b, TEILIOBOM 3P eKT
peaKkIu, MOJb, MOJSIPHBIA  00BEM,  pPacTBOp,  DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTUYECKAS] IMCCOIMALMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJIM3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE W



HEeoOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEaKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTENIb,  OKHCIEHHME M  BOCCTaHOBJIEHUE,
aJjuIoTponus, aMPpOTEePHOCTb, XUMUYECKasl CBS3b (KOBaJICHTHAsi, UOHHAs,
MeTaJUIM4ecKasi), KpUCTa/UIMuecKass pemeTka, KOppo3usi METAaJLIOB,
CIUIaBbl, CKOPOCTh XHWMHYECKOM pEaKluu, MPEIeIbHO JIOIMyCTHUMAasd
koHueHTpauus [1/IK BemecTsa;

WUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
MIPUMEHSTh 3TU HOHSATHS IPU ONIMCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIOJIb30BaTh XHMHYECKYI) CHUMBOJHKY IS COCTaBlieHUus QopMmyl
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIN;

ONPENEIIATh BaJIEHTHOCTh U CTENIEHb OKUCICHHSI XUMUYECKHUX PJIEMEHTOB B
COCOMHEHUSAX PA3JIUYHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K
ONPENEeNIEHHOMY KJIacCy COEIUMHEHHM Mo QopmyiiaM, BUJ XUMHYECKOH
CBsI3U (KOBaJICHTHAsl, WOHHAs, METAIIMYECKAasi)) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsj MOHA MO XUMUYECKOU (popMmyie, XxapakTep cpelibl B
BOJHBIX pPacTBOpPax HEOPraHUYECKUX COEAUHEHUW, TUI KPUCTAJUIMYECKON
PELIETKU KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cmbich Ilepuoamueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBAaTh €ro MOHUMAHMWE: OINMUChIBATH W XaPAKTEPU30BATH
Tabanunyo ¢opmy lleprognueckoid CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuaTh TOHSTUSA «TJlaBHash noarpynna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», Manele ¥ OOJbLIME MEPUOIbI, COOTHOCUTH
0003HaYeHUsS, KOTOpHIE HMEIOTCSA B MEPHOJWYECKOM Tabiuie, C
YUCJIOBBIMM  XapaKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHMMHUYECKHUX
DJIIEMEHTOB (COCTaB M 3apsn sapa, oOIlee 4YHUCIO DJJICKTPOHOB U
pacrpeneiecHue HX II0 DJSeKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI B
npeaenax MajlblX NEPUOAOB U IIAaBHBIX MOATPYIN C YYETOM CTPOCHUS HX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHThI, HECOPraHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (110 YUCIy U COCTaBy YYACTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIMIOBOMY 3(h(}eKTy, M0 U3MEHEHUIO CTENEHEH OKHUCIEHUs
XUMUYECKHUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME U crenuuueckrue XUMUYECKUe
CBOMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, MOATBEPXKIAsd OIHCAHUE
IpUMEpPaMU MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XAMHUYECKHAX PEAKIINM;

COCTaBJISITb YPaBHEHMS DJIEKTPOJUTUYECKOW JIUCCOLUMALMHU  KUCIIOT,
IIEJI0YEHN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIUI MOHHOTO



oOMeHa, ypaBHEHHMs] pEaKIUi, MOATBEPKIAIOIINUX CYIECTBOBAHUE
TEHETUYECKON CBSI3U MEX/Y BEIIECTBAMU PA3THUHBIX KIIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIHUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUi
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca 3TUX peakIuil;
MPOTHO3UPOBATH CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTU TPOTEKAHUS XUMHUYECKUX MPEBpAllEHUNH B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTENIBHYI0 MOJICKYJSIDHYIO W MOJISIDHYIO  MaccChl
BEIIECTB, MACCOBYIO JOJI0 XHUMHYECKOTrO »dJeMeHTa 1o Qopmyle
COEIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKIIny;

coONoaTh  MpaBWia  MOJB30BAHMS ~ XMMHUYECKOM  mocylaol U
nabopaTopHbIM 00OpyJOBaHHMEM, a TakKe TMpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSIMU 10 BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHHUIO U COOHMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIIIEKUCIIOTO rasa);

OPOBOJUTH  PEAKIMH, MOATBEPKJAIONIME  KAYECTBEHHBIM  COCTaB
Pa3UYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OPOMHU/I-,
noaua-, kapobonat-, docdar-, cuwimkar-, cyibdar-, THAPOKCHUA-HOHBI,
KaTHOHBl aMMOHHUS W MOHBI U3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE ONEPAI[UU MBICTUTEILHON JEATeIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, O000O0IIeHNEe, CHUCTEMAaTU3allli0, BBIIBICHUE
MPUYUHHO-CIICICTBEHHBIX CBSI3ed — /I WM3Y4YEHUs CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIMii, eCTeCTBEHHO-HAyYHbIE METOJbl IMO3HAHUA —
HaOJII0/IeHHe, U3MEpPEHUE, MOJCIUPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIN ).
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