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MNOSICHUTEJNBHAS 3AITUCKA

IlporpaMma mo XHMHH Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHus
COCTaBJI€HAa HA OCHOBe TpeOOBaHMH K pe3ylbTaTaM OCBOEHHS OCHOBHOI
o0pasoBateIbHOIl IIpOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus, IpeACcTaBIeHHEIX
B O®I'OC OOO, a Takke Ha OCHOBe (elepalbHOH pabodell HpPOrpaMMEL
BOCIIUTAHKA U ¢ Y4ETOM KOHLEIILUHN [IPENIOIaBaHus YIeOHOr0 MpeaMeTa « XUMHUS»
B 00pazoBaTenbHBIX opranu3auusx Poccuiickoii ®epepariiu.

IIporpamma mo XUMHMH [a8T IpeicTaBIeHHe O IIeJIIX, o0mlel cTpaTerdu
o0yueHus, BOCHHUTaHHUS H Pa3BUTHUS OOYYAIOIIMXCS CpEelCTBaMH y4eOHOro
IpeaMera,  yCTaHaBIMBaeT  00s3aTenbHOE  [PEeIMETHOE  COLEPXKaHHe,
IpelycMaTpUBaeT paclpelelleHHe ero II0 KjiaccaM H CTPYKTYpHpOBaHHe TI10
pazmenam W TeMam [POrpaMMbl 10 XHMWH, OMNpeIeNseT KONWYeCTBEHHbIE H
Ka4eCTBEHHBIE XapaKTePUCTHKHI COoIep KaHHsI, PEKOMEHAYyEMYIO
IIOC/IEIOBATEIBHOCTE  W3YYEHHS XHMHM ¢ y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIpeIMETHBIX  CBs3¢d, JIOTHKM yd4eOHOro MpolLecca, BO3PACTHBIX
oco0eHHOCTeH  00ydYarolmMxcs, ONpeleiieT BO3MOMKHOCTH IIpeaMeTa LA
peanu3anui TpeGOBaHUI K pe3ylTbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTensHOMN
MpOrpaMMBl Ha YPOBHE OCHOBHOIO 0o0LIero o0pa3oBaHUs, a TaKkKe TPeOOBAaHHH K
pe3yapTaTaM O00yueHHs XMMHM Ha YPOBHE LieNieil M3yueHns IpeaIMeTa ¥ OCHOBHEIX
BHJIOB y9eOHO-II03HABATEILHOM HeSTeNEHOCTH O00ydaromerocss MO0 OCBOEHHIO
yuebHOro comepKaHms.

3HaHWe XUMHH CIYKHT OCHOBOM i1 (OpPMHPOBaHHS MHPOBO33PEHUSL
o0yuarolerocs, ero MpeacTaBlIeHNil 0 MaTePUATHLHOM €IHHCTBE MHPA, BAKHYIO
pOJIb WUrparT (QOpMHUPYEMbIE XHMHEH NpejicTaBieHHs O B3aMMOIPEBPALICHHIX
SHeprud W 06 JBONIOLMH BELIECTB B NPHUPOJAE, O ITYTAX pPelleHHs rIobalbHBIX
npobieM YCTOHYMBOIO PasBHTHA YeJOBedecTBa — CHIPbEBOH, SHEPTeTHIECKOH,
IHULIEBOH H SKOTOrHYECKOH 0e30M1acHOCTH, IPOOIIEM 3JpaBOOXPaHEHHS.

Nzyuenue xumun:

CrocoOCTBYeT — peanw3alud  BO3MOXKHOCTEH  JId  CAMOpasBHTHA U
(hOpMHpPOBaHHs KyJIBTYPbI JINYHOCTH, €€ o01el 1 QyHKIHOHATBHOM IPaMOTHOCTH;

BHOCHT BKJAaA B ()OPMUpOBAHUE MBIIITEHHS H TBOPYECKHX CIOCOOHOCTEH
00y4aloluxcsl, HaBLIKOB HMX CaMOCTOSTeNnbHOH —y4ebHON  JAesTembHOCTH,
SKCTIEPUMEHTANBHBIX M HCCIeIOBATebCKUX YMEHHH, HEOOXOMMMBIX Kak B
MOBCEIHEBHOM JKH3HH, TAK U B TIPO()ECCHOHANBHON NEATEIEHOCTH;

3HAKOMHUT €O CTelH(UKOM HAYYHOTO MBIIUICHHS, 3aKIalblBacT OCHOBbI
1IeJIOCTHOT'O B3IVISAZa Ha €IMHCTBO IPUPOLB] M YeJIOBEKA, SIBNISETCS OTBETCTBCHHBIM
3TANoOM B (hOPMUPOBAHMH ECTECTBEHHO--HAYYHOH [PAMOTHOCTH 00y aIOIHXC;



crnocobeTByeT (HOPMHPOBAHMIO LEHHOCTHOTO OTHOIIEHHS K eCTECTBEHHO-
-HAYYHBIM 3HAHHUSIM, K TIPUPOJIE, K UETIOBEKY, BHOCHT CBOM BKJIA[ B 3KOIOTMYECKOE
obpazoBaHue 00yUalOUIHXCS.

JlanHple HampaBneHus B OOYYEHHH XHMUM O0eCHeYMBAIOTCH CrEM(UKOil
colepkaHus y4eOHOro TpeaMeTa, KOTOPBIA  SIBIsleTCS  I1earOrMUecKu
alaNTHPOBAHHBIM OTpajkeHHeM 0a30Boll HayKM XUMHH Ha OTIpeIeIEHHOM 3Tare ed
PA3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 06IIero o6pa3oBaHHs OpPHEHTHPOBAH Ha
OCBOEHHE 00y4arOUIMMHUCS CHUCTEMbI MEPBOHAYATBHBIX MOHITHIA XMMHH, OCHOB
HEOPraHWYECKOW XHMMUM W HEKOTOPBIX OTIENBHBIX 3HAUMUMEBIX ITOHATHH
OpTraHUYeCcKOH XHMHH.

CrpyKkTypa comep)kaHHs IMPOTPaMMbI 0 XUMHUU cHOPMHpPOBaHA Ha OCHOBE
CHCTEMHOro Ioaxoza K e usydexnnto. ComepikaHue CKIAOBIBACTCS U3 CHCTEMEI
MOHSATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE M CHCTEMEI ITOHATHH 0 XHMHUYECKOH
peakuun. OOe 5T CHCTEMBl CTPYKTYPHO OpraHH30BaHbl II0 IPHHIIHITY
MOCJIEAOBATEbHOIO Pa3BUTHS 3HAHWI Ha OCHOBE TEOpPETHYECKUX MpeNCcTaBlIeHNH
pa3HoOro ypoBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEeHHs KaK OCHOBBI BCeI'0 eCTEeCTBO3HAHMS;

— Ilepuonuyeckoro 3akona /I, M. Menzeneepa kak OCHOBHOTO 3aKOHA XMMHH;

— YUYeHHs O CTPOEHWHU aToMa U XUMHUYECKOH CBSI3H;

— TmpencTaBieHWH 00 JIeKTPOJUTHYECKOW [HCCOIMAl[H BEIecTB B
pacTBopax.

TeopeTryeckre 3HAaHMA PACCMATPUBAIOTCA Ha OCHOBE OMITMPHYECKH
TOJTyUeHHEIX B OCMBICIIEHHBIX (haKTOB, Pa3BHBAIOTCS MOCIIe0BATEILHO OT OJHOTO
YPOBHS K JpyroMmy, BBIIONHSS (YHKUHH OOBACHEHHS M IPOTHO3HPOBAHHS
CBOMCTB, CTPOEGHHUS U BO3MOXKHOCTEH IPAKTHYECKOTO NMPUMEHEHHS U TMONyYeHUst
HU3yHdaeMbIX BCIIICCTB.

OcBoeHre TPOTPaMMBl TI0 XHMHH  CIIOCOOCTBYeT  (DOPMHUPOBAHUIO
NpeICTaBICHAS O XUMHYECKO! COCTaB/IAOIEeH HAyYHON KapTHHBI MEpPa B JIOTHKE
e CHCTEeMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHWS K HAYYHOMY 3HAHHIO U
MeTOoIaM TIO3HAHMS B Hayke. M3y4deHUWe XUMHH TIPOHUCXONUT C IpUBIEYEHUEM
3HAHMI U3 padee W3YUEHHBIX Y4eOHBIX mpeameToB: «OKPYKaOMUA MUY,
«buonorus. 5—7 kraccel» u «Pusuka. 7 Kmacey.

[Ipy wW3ydeHHH XHMHH IIPOMCXOAMT (OPMHPOBAaHHE 3HAHHH OCHOB
XUMHYECKOH HayKH KaK oOsacta COBPEMEHHOTI'O €CTCCTBO3HAHHI, HpaKTI/I‘-IeCKOI‘;I
NesTeIbHOCTHA 4eJIoBEKAa H Kak OJHOTO M3 KOMITOHEHTOB MHUPOBOH KYIBTYPBI.
3amaua y4eGHOro mpeaMeTa COCTOHT B (POPMHPOBAHHH CHCTEMBI XHMHYECKHX
3HAHUI — Ba)XHEHIIMX (aKTOB, NOHATHH, 3aKOHOB U TEOPETHYECKUX IOJIOKEHUH,
JOCTYIMHBIX 0000LIeHNH MHPOBO33PEHYECKOr0 XapakTepa, $3blKa HAayKH, B



NPHOOIIEHHH K HAYIHBIM METOAaM [O3HAHMS IIPA M3YYEHUH BEIIECTB U
XUMHYECKHX PeaKUHi, B (JOPMUPOBAHUM H PA3BHTHH IO3HABATENBHBIX YMeHHI 1
UX TIPUMEHEHHH B y4eOHO-TIO3HABATENLHON U y4eOHO-HCCIe10BATENBCKOM
ACITEILHOCTH, OCBOEHMM MPABHI 0€30IIaCHOr0 OOPAaIleHWs C BeIeCTBAMH B
TIOBCEIHEBHOM YKM3HH,

Ilpn usydennn XUMHUH Ha ypoBHE OCHOBHOTO 0BIIEro 00pa3oBaHus BaxKHOe
3Ha4YEHUe NPUOOpeNd TaAKHe LelH, Kak:

— (OpMHPOBaHHE HHTENEKTYaTbHO pAa3BUTOH JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTRY, CaMOCTOATENIPHOMY IPUHATHIO PEINEHHMIA,
CIIOCOOHOH aNlanTHPOBAThCs K GBICTPO MEHSIOMIMCS YCIIOBHSIM KH3HH;

— HaOpaBIIEHHOCTh,  OOYHYeHHS Ha CHCTEMaTHYEcKoe nprolineHne
ObyualomHXCsl K CaMOCTOATEIBHON [103HABATEIbHOMN ACATENBHOCTH, Hay4HbIM
METOJaM [03HaHMs, (OPMUPYIOIIMM MOTHBAIMIO U Pa3sBUTHE CHOCOGHOCTEH K
XAMUH;

— obecrieyenue ycioBHii, CIOCOOCTBYOMINX IpHOOPETEHHIO 00YYAIOIIIMUCS
ONBITA PasHOOOPA3HOW NEATETLHOCTH, TO3HAHUS U CaMOIIO3HAHUS, KJIHOUEBEIX
HABBIKOB (KITIOYEBBIX KOMIMETeHIUH), MMEIOUINX yHHBEpCanbHOe 3HAYCHHE IS
PasIMYHBIX BHJIOB JeATeIbHOCTH;

— ¢opmupoBanue obmedl yHKIMOHATBHONH WM €CTECTBEHHO-HAYYHOH
TPaMOTHOCTH, B TOM HYHCIIE YMEHHH OOBICHAT, M OLEHHBATH SBICHHS
OKPYKArOIEro MHpa, UCIIONb3Ys 3HAHUS W OIBIT, NOTyYeHHBIE TIPH U3yUeHHH
XUMUH, TIPUMEHATE WX IPUA PEINEHUM MpobaeM B IOBCETHEBHOH IKH3HH M
TPYAOBOU €ATEIBHOCTH;

— (QopmupoBaHHe Yy OOYYalOUIMXCS T'YMAaHHCTHYECKHX OTHOIICHHI,
[IOHUMaHHS HEeHHOCTH XUMHYECKUX 3HAHWH NN BEIpaGOTKH 3KOJOTHYECKH
LlelecooOpasHoro MoBefeHHs B GBITY M TpYAOBOHl [IeSTENbHOCTH B LENIX
COXpaHEHHA CBOCTO 3[10POBbA U OKPYIKaroLleil MPUPOTHO Cpeibl;

~ PasBUTHE MOTHBalluH K OOyHeHHIO, CMOCOGHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEGHHMA OOIIEYeNTOBEYECKHX LEHHOCTell,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY HpoGMIA ¥ HalpaBlIeHHOCTH IaibHEHIIEro
obydenus..

Obmee wuueno 49acoB, OTBENEHHBIX JUIA HM3yYeHHS XHMHH Ha YPOBHE
OCHOBHOTO 0011er0 06pasoBanus, coctasmster 136 yacos: B 8 kiacce — 68 yacos (2
4aca B HeJllelo), B 9 Kiacce — 68 4acos (2 gaca B HeJIelo).



COJEP)KAHUE OBYYEHHS

8 KVIACC

Ieperonayanbubie XAMHYeCKHEe TOHATHS

Ipeamer xumun. Pons xumud B sKu3HH denoseka. XuMHS B CHCTEME HAYK.
Temra u BemectBa. ®usmyeckue CcBOlicTEA BEIECTB. ArperaTHoe cOCTOsIHHe
BewtecTB. [loHaTHe 0 MeTomax mosHamms B XuMmuy. UncThre BEIIeCTBA U CMeCH.
Crnoco6b1 pasmenenus cmeceis.

ATOMBI M MONEKyJbl. XUMHYECKHE 3IeMEHTDI. CHMBOJIEI XHMHYECKHX
31eMeHTOB. IIpocTEIe U ClIOKHBIE BelllecTRa. ATOMHO-MOJIeKy ISIpHOE y4eHue.

Xummdeckas ¢opmyna. BaNeHTHOCTE aTOMOB XUMHHECKHX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTABA BEIICCTB. OTHocuTenbHas aroMHas Macca.
Otnocurenshas Monexynsapuas macca. Maccosas JIOJIsT XUMHYECKOTO 3JIEMEHTA B
COEINHEeHHH.

Komuyectso Bemectsa. Mone. MonspHas macca. Bzaumocss3p KOJIHyecTRa,
MacCel M HHCIIA CTPYKTYPHBIX ENWHHII BellecTBA. Pacyérsl mo bopmynam
XUMHUYECKHX COCTUHEHHH.

Du3uuecKkHe U XUMHYECKHe SBIeHUs. XHUMIdecKkas peaKkiud U e€ npU3HaKH.
3aKOH COXpaHeHHS MacChl BELIECTB. XHMHUECKUe ypaBHenus. Knaccubuxarms
XHMHHYECKHUX PEAKUHii (COCAMHEHHUS, PA3TOKEHHNS, 3aMeleHN, oOMeHa).

Xumuveckuit sxcnepumenm:

3HAKOMCTBO ¢ XMMHYECKOH MOCYy0H, IpaBuiamMu paboThl B naboparopun u
NpuémMamMu 0bpalleHns ¢ 1abopaTopHEIM 060pYI0BaAHHEM, U3yYEHUE W OTIMCAHVE
QusnMYecKUX CBOHCTB  0OpasmoB HEOpPraHWYeCKMX BEUIECTB, HabGIIOIeHHE
usmyeckux (I1aBleHWe BOCKA, TAsHHE IbIa, pacTupaHMe caxapa B CTYIIKe,
KUIIEHUE U KOHJEHCALMS BOJEI) H XMMHYECKHX (FOpeHHe CBEHH, NPOKATHBAHHE
MeIHOH MPOBOJIOKH, B3aUMOeCTBUE MeJla C KHCJIOTOH) SIBJIeHHH, HaOMroaeHue U
OIMCAaHNE MPH3HAKOB NPOTEKAHMS XHMHYECKUX Peakluil (pasloseHWe caxapa,
B3aHMOJICHCTBIE CEPHOM KUCIOTHI ¢ XJOPHIOM Gapws, pasioKeHHe THIPOKCHIA
memu (II) npu HarpeBanum, B3auMonelicTEre xkee3a ¢ pactBopoM conu Menu (IT),
H3yUCHHE CIIOCOO0B pasfieNieHHs CMeced: ¢ MOMOIIBI0 MarHura, ¢bunsTpoBaHue,
BELITApUBaHie, JUCTHUTALMSA, XpoMaTorpadus, NpoBeleHHe OYMCTKH TTOBapeHHOI!
Comd, HaOMIOleHHe W ONHCAHHE  pe3yJIbTaToB IIPOBETeHHsI  OILITA,
WITIOCTPHPYIOIEr0 3aKOH COXPaHEHHS MacChl, CO3NaHHE MomeNedl MONeKy
(mapocTepKHEBBIX ).

Baskneiimme npeacTaBHTe M HEOPraHHYeCKHX BEIIECTR

Boszyx — cmech rasos. CocraB Bosmyxa. Kuciopon — snement u IpocTOe
BellecTBO. Haxoxsenne kucrmopoma B mpupose, GU3HMYecKHe M XHMHUECKHE
CBOHCTBA (peakuuu roperns). Oxcumpl IlpuMenenue Kucaopoga. CrocoOsl



MOMY4eHHs KHCIOpoJa B NabOpaTOpMM U TpOMBILITeHHOCTH. Kpyrosopor
KHCI0poa B mpupone. O30H — alIoTponHas MOAH(HKALHS KHCIOPOJIA.

Tennosoit >pheKkT XHMHYECKOH peakUnH, TePMOXUMUYECKHE YpPABHEHHS,
9K30- M 3HIOTEPMHUYECKUE peaKkUUH. [OTIWBO: yroib M MeTaH. 3arps3HeHUe
BO3/lyXa, yCHIIeHHe TApHUKOBOIo 3(deKTa, pa3pyireHue 030HOBOTO CIIOS.

Bomopon — osmemenT M mpocToe BelecTBo. HaxokIeHWe Bodopoia B
npupojie, QuU3MUECKWe W XHMHWYECKHe CBOMCTBA, NPUMEHEHHE, CIIOCOOHI
nosy4deHust. KucioTer u conu.

MounspHslit 005EM razoB. PacuéTel M0 XMMHUECKHM YPABHEHHSIM.

Qusnyeckre cBoOMcTBa Boabl. Boma kak pacTBopHTens. PacTBOpEL
HaCBIIlIeHHLIe H HCEHAaCBIIICHHBIE PacTBOPEIL. PaCTBOpHMOCTB BEIIECTB B BOJEC.
MaccoBasi 10151 BelllecTBa B pacTBOpe. XUMHUYECKHE CBOHCTBA BOBI. OCHOBaHHA.
Pone pacTBOpoOB B MpHpOZe M B JXKH3HU 4eloBexa. KpyroBopoT BoAbl B IpHpOZE.
3arps3HeHye IpUpoIHBIX BoA. OxpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranudeckux coemunernit. Oxcumsl. Knaccmbukanms
OKCHIOB:  cojeoOpasytolue (OCHOBHBIE, KHCIIOTHBIE, aM(OTepHbIE) U
HeconeoOpasyromue. Homenknarypa okcuznoB. Du3pmdeckne W XHMHYECKHE
cBolicTBa okcuzoB. [lonyuenue okcuaoB.

OcHoBanms. Knaccudukanms ocHOBaHMH: LIETOYM ¥ HEPACTBOPHMBIE
ocHoBauus. HomeHkmarypa ocHoBanwid. Pusmyeckne W XUMHYECKHE CBOMCTBA
ocHoBaHMH. [lonyueHHe OCHOBaHUI.

Kucnotel. Knaccudmkarmus kucinor. HomenkiaTypa kuciioT. PH3HYECKHE K
XHMHYECKHE CBOMCTBa KHCIOT. Pax axtusnoctu MetayutoB H. H. bexetoma.
ITory4eHHe KUCIOT.

Comu. Homenxnatypa coneii. @usndeckue U XUMUYECKHE CBOMCTBA CONEH.
[lonydenue conei.

IeHeTHueckas CBA35L MEXIY KJIAaCCAMU HEOPTaHUUECKUX COEeIMHEHHH.

Xumuyeckuii IKCnepuUMeHm:

KaueCcTBEHHOe ONpe/ielleHre CONePKAHMUs KUCI0poaa B BO3NyXe, MOTyYeHHUe,
cobupaHue, paclo3HABAHME W H3YUEHHE CBOHCTB KHCIOpona, Habmo/eHHe
B3aUMOJEHCTBHA BEIIECTB C KHUCIOPOAOM H YCIOBHSA BO3HUKHOBEHHS U
IpeKpallleHusi ropeHHs (moxkapa), O3HaKOMIEHHE ¢ o0paslaMH OKCHIOB H
OTMCAaHMe UX CBOMCTB, IIOJyYeHHe, coOMpaHUe, pACIO3HABaHWe U HU3Yy4YeHHe
CBOJCTB BOZiopoja (ropemue), B3aMMojeHcTBHe Bogopona ¢ okcupom memu (II)
(BO3MOYKHO HCIIOJIB30BAHME BUIEOMATEPHATIOB), HaOmoaeHHe 00pasloB BEIIECTB
Konu4ecTBoM 1 MOJIb, HCCICOOBAHHC ocobeHHOCTeH pacTBOPEHHs BCHICCTB C
PasIMYHO PACTBOPUMOCTEIO, ITPHTOTOBIEHME PpACTBOPOB C  OIpeel&HHOM
MaccOoBOH HojeH pacTBOPEHHOTO BEIlECTBa, B3aUMOJIeHCTBUE BOIBI ¢ MeTaJlaMU
(HaTpueM M  KamblueM) (BO3MOXHO HCIONB30BAHME —BHIEOMATEPHAIIOB),



HCCIIeNloBaHHe  00pa3sloB  HEOPraHHYeCKHX — BEIECTB Pa3NMUYHBIX  KJIACCOB,
HAOJIO/IeHNe H3MEHEHHS OKPacKH MHINKATOPOB B PaCTBOpax KHCIIOT W IHenoyeit,
U3YHeHHE B3aMMONEHCTBHA okcuna mermm (II) c PacTBOPOM CEpPHOH KHCIOTEL
KHCIIOT ¢ MeTallaMu, peaknui HeHTpammsalmm, TIOJYHIEHHUE HEePacTBOPHMBIX
OCHOBaHHH, BBITECHEHWE OXHOIO MeTaila ApYTM M3 pacTBOPa COJNH, pelleHHe
IKCIICPUMEHTANBHBIX 3a/au 1Mo TeMe «BakHeHIIHe KiTacchl HEOpPraHHYECKHUX
COCTUHEHUIN.

Hepuonnyeckuii 3akoH u Ilepuoanveckass cHcTeMa XHMHUYECKHX
dnemenToB JI. M. MeHpgeneesa. Ctpoenne atomoB. Xumu4eckasi CBSI3b.
OKHCIHTeIbHO-BOCCTAHOBHTEIbHBIE peakunu

IlepBele mombITKE KilaccHMKALNK XUMITeCKHX sneMenToB. [lomarue o
TPYMIIAX  CXOIHBIX OJJIEMEHTOB (ILEIOYHBIE M LIENTOYHO3EMETbHEIE METaJlIbI,
TalloreHbI, HHEPTHEIE T'a3bl). DIeMEHTBI, KOTOPhIe 00pasyroT aM(OTEepHBIE OKCHIIBI
H THAPOKCHIBI.

Ilepuomyecknii sakon. Ilepronuyeckas crcrema XUMHYECKHX 371eMeHTOB /1.
W.  Menneneesa.  Koporkomepronnas u JAHHOIIEpHOAHA  (hOpMEI
Ileprnonmyeckoil cHCTEMBI XHMHUYECKHX 3IeMEHTOR . . Menneneesa. ITepuogst
¥ rpynmel. Dusuyeckuil cMBICI HOPAIKOBOTO HOMEepa, HOMEpOB IIepHONA U
IPYIIIEI 37IeMeHTa.

Crpoenne aromos. CoctaB aTOMHEIX szep. M30TomsL. Onextponsl. CTpoeHne
OIEKTPOHHEIX ~ 00ONOYeK aTOMOB  mepBeIX 20  XHMHYECKAX 3JeMeHTOB
Ilepuommaeckoit cucremsr JI. M. MeHnelneesa. XapakTepuCTHKa XUMHUYECKOTO
9JIEMEHTA IO €TO T0JI0KeHHUI0 B [lepuonuyeckoit cucteme 1. V1. Mennemreesa.

3aKOHOMEPHOCTH H3MEHEHHUS PaJHyCa ATOMOB XHMUYECKHX 3JIEMEHTOB,
METAJTHHECKHX H HEMETAIIMYECKUX CBOKCTB IO IPYIIIAM M IePHOIAM.

Jnavenne [Nepromuyeckoro 3akoHa u [Teproauyeckoit CHCTEMBI XHMUIECKHX
JMEMEHTOB JUI pasBUTUS Hayku d npaktukd. NI 1. Menpmenees — yudnpni u
rpakIaHHH.

Xumudeckas cBA3b. KoBaleHTHas (momspHas u HETIOJIAPHAs) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMHYECKHX 3IeMeHTOB. IOHHAs CBS3b.

Crenenb  okucneHHs.  OKHMCIHTETBHO--BOCCTAHOBHTEIbHBIE peakIum.
poreccsl okucenus u BoccraHoBneHHs. OKHUCIUTENH U BOCCTAHOBUTEIH,

Xumuueckuii yxcnepumenn:

H3y4YeHHe 00pasloB BEIECTB METAIOB U HeMeTallIOB, B3aMMOJEHCTBHE
THIPOKCHIA NHWHKA C pacTBOPAaMH KHCJIOT M IIeNoYyed, TpoBeIeHHe OIBITOB,
MITIOCTPUPYIOMMX  NPUMEPEl  OKHCIMTENIBHO-BOCCTAHOBHTENBHBIX  PEeaKITHil
(ropeHue, peaKIMK PaslIoKeHHS, COSTHHEHHIS).

Mescnpeomemnsie ceasu



TNOHATHH, TaK H MOHSTHIA, ABJIAOLINXCS CUCTEMHBIMH 1T51 OTIEIBHEIX TIPEAMETOR
CCTECTBEHHO--HAYYHOTO IUK/T4,

Obume CCTECTBEHHO--HAYYHBIe MTOHATHS: Hay4HBId (aKt, runoresa, Teopus,
3aKOH, aHaNM3, CHHTe3, Kaccudurarms, [ICPHONMYHOCTE,  HabIIIoAeHHe,
SKCIICPUMEHT, MOJIeTHpoRaHHe, HU3MEpeHHE, MOJIeNb, SIBIeHH e,

Qusnka: marepus, aToM, 3IeKTPOH, IIPOTOH, HEHTPOH, WOH, Hykmun,
M30TOIBI, PaTHOaKTHBHOCTS, MOJIeKy 18, ameKTpuyeckuii 3aps, BeIIIECTBO, TeJo,
00B&M, arperaTHoe cocTosHme BEILICCTBa, ras, (usHueckue BEIUYHHBI, eqUHUIIL]
H3MEPEHHS1, KOCMOC, ITaHeTH, 3B&3 751, Conmrre.

Buonorus: dorocunuTes, npIxanme, Onocepa.

T'eorpadms: atMochepa,  ruapocepa, MHUHEpAIBl, TOpHBIE mOpoxwL,
TOME3HbIC MCKOMACMBIE, TOTLINBO, BOTHbIE pecypcHL.

9 KJIACC

BemecrBo n xumnyeckas peakius

Iepuomwecknii 3axomn. Ilepronnueckas cucrema XMMUYECKHX 3NIEMEHTOB J].
. Menneneesa. Ctpoenue artomos. 3aKOHOMEPHOCTH B M3MeHeHmHH CBOHCTB
XHMITIECKHX  DIIEMEHTOB IIepBBIX Tpéx U€PHONOB, KamMd, KaIbLHA U KX
COSIMHEHHE B COOTBETCTBHMH C MONOKeHHeM SleMenToB B Ilepuogmueckoii
CHCTEME U CTPOEHHEM HX aTOMOB,

Ctpoenune Bemectra: BHIbI XMUMHYECKOH CBSI3M. THIIEL KPUCTATITHYECKIX
PEWIETOK, 3aBHCHMOCTS CBOHCTR BCILECTBA OT THIIA KPHCTALTHYECKOH PeIIETKY 1
BHJa XUMHYIECKOH CBSI3H.

Krnaccuduxanus u HOMEHKIIATYpa HeOpraHMYecKHX BerecTs. XuMuyeckye
CBOMCTBA BEIIECTB, OTHOCAmMXCH K PasMUMHBIM  KJIaCCaM  HeOPTaHHYECKHX
COCIMHEHUH, TeHeTHYecKas CBI3E HEOPTraHHYECKHX BEITeCTR.

Knaceupuramis xumiraeckux PeaKIu# 110 Pa3THYHBIM IpH3HAKAM (110 wmCITYy
M COCTaBY y4acCTBYIOIUMX B peakiiuu BCLIECTB, MO TemioBoMy s¢dexty, mo
H3MEHCHHIO CTereHeH OKHCIICHHS XMMHYeCKux 9JIEMEHTOB, MO o6paTuMocTH, mo
YHaCTHIO KaTanuszaTopa). SK30- u SHIOTEPMIMECKHE PEaKLHH, TePMOXHMUYecKHe
YDaBHEHHS!.

Ilonsarue o CKOPOCTH XUMUYecKoi peaxnuu. ITostue 00 O0GpaTHMBIX u
HEOOPATUMbIX XHMHYECKHX DeaKI[HsX. IonsaTue o romorenusx u IeTEPOTEHHBIX
peakuusx. [Tonstue o karamuse. [oustue o XHMHIECKOM paBHOBeCHH. DaKkTopsI,
BIIMAKOINNE HA CKOPOCTH XUMHYECKOI PEaKLWH ¥ MOJIOKEHHE XUMHYECKOTO
PaBHOBeCHS!.

OkucuTeNEHO-BOCCTAHOBHTE Mb HEC PCaKUMH,  SIEKTPOHHBIK  Gamanc
OKHCIIHTE/IbHO-BOCCTAHOBUTEBHON  peaKIH. CocTaBnenne  ypapmenmii



OKHCITUTEIEHO--BOCCTAHOBUTENIEHBIX  PeakIMil ¢  HCTIONBb30BaHHEM  METOZA
3NEKTPOHHOTO Oanamca.

Teopust anexrponuTHyeckoit aucconManim. DIeKTPOTUTE! 1 HEBJIEKTPOIHTEL.
Karnons!, annonel. MexaHusM muccolManum BemIeCTB ¢ Pa3IHYHEIME BHIAME
XMMHYeCKOH CBsI3H. CTenens muccormanyi. CHIbHEIE U cllabble 3NEKTPOJIUTEL

Peakiuun nonnoro obMena. Venosus npotexanust peakiuii HOHHOTo oOMeHa,
TIOJIHBIE W COKPAIIEHHBIE MOHHBIE ypaBHeHHs peakimii. CrolicTsa KHCIIOT,
OCHOBaHMH M CONed B CBeTe MpeACTAaBIeHHH 06 SJIEKTPOIUTHYECKOH
Auccounanuy. Kasecrsennrie peaxunn va nonsl. [TorsTHE 0 rugposuse coeii.

Xumuueckuit sxcnepumenm:

O3HAaKOMJIEHHE C MOJEMSAMH KPHUCTATHIECKUX PEIIETOK HeopraHHYecKHX
BCILICCTB — METAJ/IOB M HEMETAINIOB (rpaduTa H aimasa), CIOXKHEIX BEIIECTB
(Xopuia HaTpHsl), HCCEOBAHHEe 3aBUCHMOCTH CKOPOCTH XHMHYeCKOI peakum
OT BO3JEHCTBHSA PA3NUYHBIX (AKTOPOB, HCCIEIOBAHUE JJIEKTPONPOBOTHOCTH
PacTBOPOB  BEILECTB, IpOLEcca AUCCONMANME KHCIOT, INeiouell W coiel
(BO3MOKHO ~ WHCIOJIb30BAHHE  BUIEO  MATEpHANOB), IIPOBEJIEHHE  OIBITOB,
HIUIIOCTPUPYIOIIMX — MPU3HAKH ~ IIPOTEKaHWs  peakuuii MOHHOTO  oOMeHa
(obpasoBanme ocanka, BLITeTeHHMe rasa, obpa3oBaHWe BOABI), OIBITOB,
HIITIOCTPUPYIOIIHX IIPUMEPHBI OKHCIIUTEJIBHO-BOCCTAHOBHTEIIBHBIX peaKum‘JI
(ropeHue, peakUMn PasNoKeHHs, COeJMHEHUS), PAacTIO3HABAHME HEOPraHHYECKHX
BeIIECTB €  TOMOWIBIO  KAYECTBEHHBIX peaKUMil HAa HOHBL, pelleHHe
OKCIIEpUMEHTAIBHBIX 3a1a4.

HemeTa/ibl H HX coeqHHEHHs

OO6mwas xapakTepucTHKa ranoreHoB. OcoOGEHHOCTH CTPOGHHS AaTOMOB,
XapakTepHble CTEMeHH OKHCIeHHs. CTpoeHHe M (H3HYeCKHE CBOWCTBA MPOCTHIX
BEIIECTB — TalOreHoB. XWMHYEeCKHMe CBOMCTBA Ha IpUMeEpe  XJopa
(B3auMoJIelicTBIE ¢ MeTalllaMH, HEMETANIaMM, IIETOYaMH). Xnoposomopo.
ConsiHast KHUCJI0Ta, XMMHYECKHe CBOMCTBA, TONyYeHHe, MpHMeHeHwe. JlelicTeue
Xjlopa ¥ XJIOPOBOLOPOLA HA OpPraHu3M dYeloBeKa. BaxHeiline XIOPHABI H HX
HaxOKAEHUe B IPUPOJIE.

Ob1ast xapakrepucTHKa 371eMeHToB VIA-rpynmbl. OcOGEHHOCTH CTPOSHHS
aToMOB, XapaKTepHble crereHn okucienus. CtpoeHue ¥ (usUYecKre cBOiicTBa
MPOCTBIX BEIIECTE — KHUCI0POIa U CePhl. AJLIOTPONHEIE MOJU(PHUKALNY KUCIOPOaa
u cepbl. XuMHYecKHe CBOicTBA cepbl. CepoBOIOpOI, cTpOoeHHe, (U3MUeCKHe U
XUMHYeCKHe CBOMCTBA. OKCHUIBI Cepbl KaK IMPEICTABHTENM KUCIOTHEIX OKCHUIOB.
Cepnas  kucnoTa, GH3MYECKHe U XUMHYecKMe cBoiictBa (obmme Kak
NIPEeACTaBUTEIISI KJlacca KHUCIOT H CHeL[IfICbI/ILICCKI/Ie). XuMHUyecKne PeaKkLuu,
JICKaIIHue B OCHOBE IIPOMBILIJIEHHOT O crocoba MNOJIyHCHUA CepHOﬁ KHCIIOThI.
[lpumenenne cepHoii KucaoTe. CONHM CEPHOI KHCIIOTHI, KAYECTBEHHAs PeaKLHs Ha



cynsar-Hon. Haxoxmenue Ceppl M e€ coeNMHeHHH B mpupofe. XHMHUYecKoe
SarpASHEHNE OKPYAIOIIEH CPebl COENMHEHHSMH Cephl (KHCIOTHEIE NOKIH,
3arpsA3HeHIe BO3NYXa U BOJOEMOB), CIIOCOOBI €10 MpeIOTBPALICHHS.

OOmas XapakTepHCTHKA SIeMEHTOB VA-rpymmel. OcoGeHHOCTH CTpoeHwus
aTOMOB, XapaKTepHBIC CTENCHA OKMCIEHHS. A30T, PacTIpOCTpaHeHHe B HpPHpOLE,
(pu3EYecKHe B XUMUYECKHE CBOCTBA. Kpyroeopot asota B mpupone. AMMuax, ero
(hM3MUeCcKUe U XUMHIYeCKHe CBOICTRA, nonyyenue u npumenenue. Conu aMMoOHUS,
uX QU3MYECKHE M XMMHYECKHE CBOMCTBA, IpAMeHeHue. KauecTBenHas peakuus Ha
MOHbl aMMOHHMS. A30THas KMCIOTa, & MOTydeHHe, DHU3HYECKHE M XHMHYeCKHe
cBoiicTBa (OOIIME KaK IPEeICTABUTENS KiIacca KHCIOT U crieruduyeckue).
HMcnonb3oBaHWe HHTpaToB M collell aMMOHHS B KayecTBe MHHepaTbHbBIX
YIoOpeHHit. XUMUYeCKoe 3arps3HeHHe OKPYKAOMICH CPeIbl COeIMHEHNIME a30Ta
(KMCIMOTHBIE [MOKIM, 3arpsA3HEHHE BO3AyXd, MOYBBI K BOJ0OEMOB). Pocdop,
aIIoTpONHble MomHQHUKauuu docdopa, DU3MUECKHe W XUMHYECKHE CBONCTBA.
Oxcnx pocdopa (V) u hocdopras kucnota, husHueckne u XuMudecKie CBOJMCTBA,
nosy4denue. Menomssosanne GocdaToB B kKauyecTBe MUHEPATBHBIX yI0GPEHHIL.

Obmas xapaktepuctika snementoB IVA-rpymmsl. OcobeHHOCTH CTPOEHUs
aTOMOB, ~ XdpaKTCPHbIC  CTEMEHH  OKHCIEHHA.  YTIJEepoA,  ailOTpPOIHbIE
MOIMQUKALNY, paclpOCTpaHEHHe B NPHPOXE, (GH3HYECKHE M XHMHUECKHE
cBokicTBa. Azncopbuus. Kpyrosopor yriepona B mpupoge. OKcHbl yInepona, ux
Qu3nMdeckHe M XUMHYECKWe CBOICTBA, IeifcTBHE Ha SKHBBIE OpraHU3MEL,
NOTy4eHHe UM IPUMEHEHHEe. JKONOTHYSCKHe MpOOIeMbl, CBA3aHHBIE C OKCHIOM
yrnepona (IV), rumoresa rinoGanbHOro MOTeNmeHHs KiIHMaTa, [TapHUKOBBIH
spdext. Yrompuas KHCIOTa i €& conu, UX GUIMYECKUe U XUMHYECKHE CBOMCTBa,
monydeHue u npumeHeHwe. KadecTBeHHas peakumsh Ha KapOOHAT-HOHBL
Hcnone3oBatue kapGoOHATOB B OBITY, MeAHLHHE, MPOMBIILICHHOCTH ¥ CEIbCKOM
XO035IHCTBe.

[lepsonauasbHble NOHATHS 06 OPraHMYeCKHX BELIECTBAX KAK O COEIHHEHHIX
yraepoza (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, 3TAHOJ, [IHIEPHH, YKCYCHAS KHCIOTa).
IlpuponHble HCTOMHHKH YIIEBOZOPOAOB (yroib, NPHUPONHBIH Tas, HEe(DTh),
TPONYKTEl MX IepepaboTKu (OeH3HH), MX Poib B OBITY W TPOMBIILIEHHOCTH.
[Tousrue (8] 6HOHOFH‘JSCKH Ba’KHBIX BeIICCTBaAX: KHApax, 66]’5(3.)(, yriaeBoJax — U Ux
ponM B KH3HHM dYelnOBeKa. MaTepuagbHOE €IWHCTBO OpraHWYecKHX W
HEOPraHUYeCKHX COeAMHEHMIH.

KpeMHu#, ero ¢usudeckue u XUMHUYeCKHe CBOHCTBA, MONyYeHHE |
npuMenerne. CoennHeHHS KpeMHHS B mpupone. OOime mpencTasieHds o6
oxcune kpemHus (IV) u kpemHHeBo# kucnore. CHIMKATH, MX HCIOIB30BAHHE B
ObITy, B MPOMBIIIIEHHOCTH. BaxKHeMIIMe CcTpouTeNbHbIE MaTepHUaNbl: KepaMHKa,



CTEKJI0, LIeMeHT, 0eToH, kerne300eToH. [IpoGneMbl 6e20macHOr0 HCIOIB30BAHHS
CTPOUTEJILHBIX MAaTEPUATIOB B TOBCETHEBHOM JKHU3HA.

Xumuveckuii 39kcnepumenm:

u3y4cHUe 00pa3loB HEOPTaHUIECKHUX BEIECTB, CBOMCTB COISHON KUCIOTEL,
NPOBEJIEHUE KaUeCTBEHHBIX pPeaklMi Ha XJIOPHUA-UOHBl U Hab/oJeHNe PU3HAKOB
HX IPOTeKaHHS, OMBITE, OTpaXkalolllde (HU3UYECKHe H XMMHYECKHE CBOHCTBa
TaJIOTEHOB U MX COeOUHEHHHA (BO3MOXHO HCIIONE30BAHIHE BHIEOMATEPHANOR),
O3HAKOMJIEHHE ¢ o00paslaMid XJOPUAOB (TaJOTeHHIOB), O3HAKOMIIEHUE C
oOpasuamu  cepel M e& coemuHeHMsMH  (BO3MOXHO  HCIIONB30BAHHE
BU/IeOMaTepHaoB), HabmoIeHHe Ipoliecca 0OYTIMBaHKS caxapa Ioj AeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHCJOTBI, HW3yUeHWe XHMHUECKHMX CBOMCTB
pa30aBIIeHHOH cepHOH KHMCIIOTBL, MPOBENSHNE KaYeCTBEHHOM peakiliy Ha Cynb(at-
WOH W HAONIONEHHe TNpH3HAKA e€ NPOTeKaHHS, O3HAKOMIEHHE ¢ (QUIMYECKHMH
cBodicTBaMu a30Ta, (ocdopa M HX coeaMHEHHH (BO3MOMKHO HCIIOIB30BaHHE
BU/IEOMATEPHAIIOB), 00pa3laMu a30THEIX U (ocOpHEIX yIOOpeHui, mony4eHue,
cobupanue, pacrnosHaBaHHe M H3ydeHHe CBOICTB aMMHaka, MpoBeJeHHe
KaueCTBEHHBIX PEaKIMi HAa HOH aMMOHHS U (OC(AT-HOH U H3yUYeHHE TPU3HAKOB
HX IIPpOTEKaHUA, B3aHMO,E[eI’ICTBHe KOHHEHTpHpOBaHHOﬁ a30THOH KHCJIOTBI C MEObIO
(BO3MOJKHO ~ HCTIONb30BAHME  BHOCOMATEPMATOB),  M3y4eHME  Mojeleil
KPHCTAJNIMYECKHUX PELIETOK anMasa, rpagura, ¢ymrepeHa, O3HAKOMJIEHHE C
IpOLECCOM AICOPOLUM PACTBOPEHHBIX BeIeCTB AKTUBUPOBAHHBIM VITEM H
YCTPOMCTBOM NPOTHBOTra3a, MonydeHHe, cobupaHue, paclo3sHaBaHHe W H3yUeHHe
CBOMCTB YIVIEKHCJIOTO Ia3a, IPOBeleHNE Ka4eCTBEHHBIX pPeakifii Ha KapOOHAT U
CHJIMKAaT-HOHBl M M3Y4YeHHE I[IPU3HAKOB HMX MPOTEKaHWs, O3HAKOMJIEHHE C
OPOJYKLMEH CHIMKATHOW IPOMBIIIJIEHHOCTH, PeLIeHNe 3SKCIepPHMEHTATEHBIX
3amay 1o TeMe «BakHel1IIHe HeMeTAJITBI U UX COETUHEHHUD.

MeTa/luIbl H HX COEIHHEHUS

O611as XapakTepUCTHKA XUMUYECKUX dJIEMEHTOB — METAIIOB Ha OCHOBAHUU
HX TONoXeHWs B llepuomuueckodl cucTeMe XHUMUUYECKUX 3jemeHToB [ M.
MQH)IEJ'IGEBZ, U CTPOEHHS aTOMOB. CTpOGHHe MeTamoB. MeTannnueckad CBI3L U
MeTalllIMYeckasd  KpHCTaIM4ecKas  pell€Tka.  DIEKTPOXHMMHYECKHMH  pAn
HanpspkeHUH MeTaioB. Pu3nYecKue U XMMHUYEeCKHe CBOWCTBA MeTajuioB. O0Imue
CIOCOOBI  MONYYEHUs] MeTaIoB. [IOHATHE O KOPPO3WM METAJUIOB, OCHOBHEIE
crocobbl 3ammuThl UX 0T Koppo3wu. Cruiael (cTainb, YyIryH, IIOPaTOMHHHUIL,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

Ilenounsre MeTanmbl: monoxende B IlepHonmyeckoi cucTeMe XHMHUYECKHX
anemeHToB JI. M. Menneneena, cTpoeHUe UX aTOMOB, HaXOXKIEHHE B TIPHPOJE.
DusmyeckHe ¥ XHMHUECKHe cBOicTBa (Ha mpuMepe HaTpusd U Kanus). OKCHIBl |



FHAPOKCHIBl HATpuslt W Kauus. [IpUMeHeHHe LIeTOYHBIX MeTAUIOB U HX
COEIMHEHUH.

Illenouno3eMebHbIe MeTammhl MarHmii M KaibIMil: [OTOXKEHHe B
Ileprognyeckoii cucTeMe XHMHYECKHX SIIEMEHTOB M. 1. Mengeneena, CTpOEHHE
HX aTOMOB, HaxoxJeHne B Ipupose. GU3nvecKkre U XUMHUYECKHe CBOMCTBA MarHus
M Kanblus. BaxHelimme coelMHeHHS KanbLus (OKCHI, THIPOKCUM, COJIH).
JKECTKOCTB BOJIBI M CIIOCOGEI €8 yCTpaHeHHs..

AmoMuHmIi: nonoxeHue B [lepuoandeckoit cucTeMe XUMHIECKHX JEMEHTOB
. Y. Menneneesa, cTpoeHHe aToMa, HAXOXKIECHHE B npupone. PuU3NYECKUE U
XHMHYECKHE CBOHCTBA aIOMHUHMS. AM(DOTepHBIe CBOHCTBA OKCH/IA ¥ THAPOKCHIA
ATFOMHUHUS,

Keneso: nonoxenue B [lepuoauuecKoii creTeMe XMMHYECKHX 37IeMEHTOB [,
M. Menneneera, crpoenne atoma, Haxoxmemde B mpupoge. Ousmueckme u
XMMHYeCKHE CBOHCTBA xKene3a. OKCHIBL, THAPOKCHIBI U conu xkene3a (II) 1 skenesa
(III), ux cocTaBs, CBOHCTBA 1 MONYYEHHE.

Xumuueckuit 3KcnepuMeHm:

O3HAKOMJICHHE ¢ O00pasuaMM MeTauloB M CINABOB, HX (H3MYECKHMHE
CBOMCTBAMH, H3YYGHHE pe3yJbTaToB KOPPO3HH  METAJLIOB (BO3MOXHO
UCIIONB30BaHHE BHIEOMATEPHATOB), OCOOCHHOCTEH B3aUMOJEICTBHS OKCHIA
KaJblMs M HATpHs C BOJAOH (BO3MOXKHO HCIIONB30BaHHE BHIEOMATEPHATIOB),
HCC/Ie/IOBaHNe CBOHCTB JKECTKOM BOIBI, TIpollecca TOPEHHS JKelle3a B KMCIOpOIe
(BO3MOXHO ~ MCTONB30BaHHE — BHISOMATEPHATOB), INPH3HAKOB  IPOTEKAHHS
Ka4eCTBEHHBIX PCAKIMA HA MOHBIL: MAarHUs, KanbllUs, alOMHHUA, LUHKA, Kele3a
(IT) u xenesa (II1), menu (II), HaGrOAEHHE U ONMCAHME TIPOIIECCOB OKPALIHBAHUS
IUIAMEHH HMOHAMHK HATPHS, Kaauid MU Kanblusd (BO3MOXKHO HCIIOJIE30BAHHE
BUIeOMaTepHalloB), NCCIEN0BaHNE aM(pOTePHBIX CBOMCTB MMIPOKCH/A AMIOMHUHHS
U TUAPOKCUOA LIHHKA, PellleHIe dKCIIepUMEHTAIBHBIX 3a1ay 110 TeMe «BaxHeiimne
METaJIBl H HX COeIHHEHMS.

XHMHS H OKpYIKAKOIIAas cpeia

BemectBa m mMaTtepuanbl B MOBCEIHEBHOM >KM3HU ueloBeKa. besomacHoe
HCTIONB30BAHUE BEIIECTB M XUMUYECKMX peakiuit B ObITy. [lepBas moMoIus mpu
XUMHUYECKHUX OXKorax u OTpaBIICHUAX.

XuMHYecKkoe 3arps3HeHHe OKpYyKarouiell cpenbl (MpemeNbHAs XOMYCTHMAs
KOHIeHTpauus BemecTs, nainee — [1IK). Pone xuMuu B perieHny 3KOIOrHYECKHX
podeM.

Xumuueckuii 3kcnepumenm:

u3ydeHue oOpasloB MaTepHaoB (CTEKJIO, CIUIAaBbI METAIUIOB, IOJIUMEPHEIE
MaTepUabI).

Mesicnpeomemunle ceA3zu



Peanusanna mexnpenmernsx crgeii IIpY W3y4YeHHH XMMHH B 9 Kiacce
OCYIISCTBIIICTCS Yepe3 HCMONB30BAHHE Kak o01mx €CTEeCTBEHHO-HAYYHBIX
OHATHH, TaK U TOHATHHA, ABISIONIAXCS CHCTEMHBIMU 71T OTHETbHEIX npeaMeToB
€CTECTBEHHO--HAYYHOIO I[HK/IA.

O6mmue CCTECTBCHHO-HAYYHBIE MOHSATHS: Hay4HEIH (akT, rumotesa, sakoH,
TEOpHs, aHalu3, CHHTe3, KJaccudukars, [IepHOTMIHOCT, HabMoeH e,
IKCIIEPUMEHT, MOJIENMPOBAHHE, H3MEpeHHe, MOJZI€IIb, SIBJICHHE, NAPHHUKOBBIN
3¢dexT, TexHomOTH, MaTepuasl.

Qusnka: Marepus, arow, SJICKTPOH, TIPOTOH, HEHTPOH, WOH, HYKIHI,
H30TOMBL, PalHOaKTHBHOCTb, MOJEKYIa, SJICKTPUYECKHH 3apsll, IPOBOIHHKH,
TIOTyTIDOBONAHUKH,  JTH3IEKTPUKH, doToamement, BCILECTBO, TENO, OOBEM,
drperaTHoe COCTOSHHE BELIECTBA, Ta3, PacTBOp, PacTBOPUMOCTB, KPUCTAIUIUIECKAS
peméTKa, cIuaBsl, (U3NYecKHe BEJIMYHHBI, eIUHULIBl H3MEPEHHS, KOCMHUIECKOe
HIPOCTPAHCTRO, IIAHETHI, 3BE3/1bl, CoNHIe.

Buonorus: orocunres, AbIXaHue, Guocdepa, skocHcTema, MHHEDPaTBHEIE
y,[IOGpeHI/IH, MHKpOGHeMeHTBI, MaK.pOZ-)JIeMEHTBI, IINTaTeIbHBIE BEIECTBRA,

Feorpadusa:  armocepa, THApOC(epa, MHHepambl, TrOpHbIE IIOPOBI,
TIOMIE3HBIC HCKOMAEMbIE, TOIIMBO, BONHBIE PECYPCEL.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSI ITPOTPAMMBI no
XUMHU HA YPOBHE OCHOBHOT O OBIIEI'O OBPA30BAHUS

JIMYHOCTHBIE PE3VJIbTATHI

JIM9HOCTHBIE pe3ysbTAaTEl  OCBOEHHS IPOTPAMMEl  OCHOBHOT'O  00IIETO
00pa3oBaHus TOCTHTAIOTCS B XOJe OOYYeHHS XHMMH B eIHHCTBE yuebHOU u
BOCIIUTATE/IbHOH NIeATENbHOCTH B COOTBETCTBHY ¢ TPATHLIHOHHBIMU poccHICKHIMH
COMUOKYIbTYPHEIMA M JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IIPHHATBIMH B
o0mlecTBe IpaBHiaMu W HOPMAMH [OBEICHHS H CrocoOCTBYIOT IIpoleccaM
CaMOMO3HAHHs, CAMOPa3BUTHS M COLMATN3ALINN 00y YaroIXCs.

JIMYHOCTHBIE ~ pe3ymbTaThl  OTPaKAIOT  TOTOBHOCTE o0y4aroruxcs
PYKOBOACTBOBATLCA — CHCTEMOH — MO3HTHBHBIX II@HHOCTHBIX OpHEHTAlHH 1
paclIMpeHHUE OMBITA AeITEJIBHOCTH Ha €& OCHOBC, B TOM YHCJIE€ B 4YaCTH:

1) DaTPHOTHYECKOr0 BOCIIHTAHHS:

IIEHHOCTHOIO OTHOLIEHHS K OTE€UECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HaydHOMY HACIEIHI0, NOHHUMAHMS 3HAYCHHA XMMHYECKOH HAyKd B IKH3HH
COBPEMEHHOTO OOIECTBa, CIOCOGHOCTH BIALeTh TOCTOBEPHOI nHbOpMalHel o
TIEPENIOBBIX TOCTHHKCHMAX W OTKPBITHSAX MUPOBOH M OTEUECTBEHHOM XHMHH,
3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MHpa M OOIIECTBa;

2) rpa:kAaHCKOro BOCIHTAHHS:

OpeacTaBICHUS O COIIUATIBHBIX HOpMax H MpaBHIaX MEXIUYHOCTHBIX
OTHOIICHHUH B KOJJIEKTHBE, KOMMYHUKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO
TOJIE3HOH,  y4eDHO-UCCIE/IOBATENLCKOM, — TBOPYECKOH W JAPYrEX — BHAAX
ACATEILHOCTH, TOTOBHOCTH K pa3sHOOOPa3HOH COBMECTHOH [EATETBHOCTH INPH
BBINIOJIHEHUH  y4eOHBIX, IO3HABATENbHBIX 3a[a4, BBIOJHEHHH XHMHUUECKIX
3KCIIEPUMEHTOB, CO3JaHHH y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMOIOHHMAHHIO
U B3aMMOIIOMOLIM B TIpoIlecce 53TOM Yy4eOHOM HedATelbHOCTH, TOTOBHOCTH
OLIEHUBATE CBOE IIOBEIEHHe H IIOCTYIIKH CBOHX TOBapPIH.{eﬁ C IIO3HUIHH
HPaBCTBEHHBIX U IIPABOBBIX HOPM € y4ETOM OCO3HAHHS IIOCIEACTBHI IIOCTYIIKOB;

3) UEHHOCTH HAYYHOr0 MO3HAHHS:

MHPOBO33PEHYECKHIE MPEICTABICHHS O BEIECTBE M XHMHYECKOH pEaKiHy,
COOTBETCTBYOIME COBPEMEHHOMY YPOBHIO Pa3sBHTHUA HAYKH M COCTABISIOIINE
OCHOBY AJIs1 MOHUMAaHHsA CYIMIHOCTH Hay9IHOHM KApTHHBI MHUPa, IPEICTaBIeHUS 06
OCHOBHBIX 3aKOHOMEDHOCTAX Pa3BUTHS TPHPONBI, B3aMMOCBA35SX YEJOBEKA C
TPHPOJIHOM CPEIOH, O POJIH XUMHMH B IO3HAHUH 3THUX 3aKOHOMEPHOCTEIA;

II03HABATE/IbHBIE MOTHBBI, HAllpaBJIeHHbIe Ha MOJTy4YeHHEe HOBBIX 3HAHHI 1O
XUMHH, HeoOXOMMMBle LI OOBACHEHWs! HaOJIFOIAaeMBIX IPOLECCOB M SBJIEHHIL,
TI03HABAaTeNbHOM, MH(YOPMAIMOHHOH ¥ YMTAaTeNbCKONW KYNBTYphL, B TOM YHCIIE
HaBBIKOB CaMOCTOSTENBHOH paloThl ¢ yd4eOHBIMH TEKCTAMH, CIPABOYHOM



JUTEPATYPOH, HOCTYMHBIME TCXHUYIECKUMH  CpefcTBAMH HH()OPMALHOHHBIX
TeXHOJIOTHI;

HHTEPEC K OO0ydeHHIO wu [I03HaHHMIO, THOO03HATENBHOCTh, TOTOBHOCTE u
CII0COOHOCTE K CaMOOOpPa3oOBAHMIO,  IPOEKTHOH  n HCCIIeI0BATEIBCKOT
ACATENBHOCTH, K OCO3HAHHOMY BBIGOpY HAlpaBJI€HHOCTH U YpOBHs oOyueHus B
HNaNbHeHIIeM;

4) hopmupoBanus KYJIbTYPBI 310pOBbSI:

OCO3HaHHME UEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOWIEHHA K CBOEMy
3/10pOBEIO, YCTAHOBKHM Ha 3710POBBIH 00pa3 >KH3HH, OCO3HaHHe ITOCIIEACTBUN 1
HCIPHATHC BPEIHBIX IPUBBIYEK (YMOTpebaeHns QIKOTO/Isl, HAPKOTHUKOB, KypeHHS),
HeOOXOMUMOCTH  cOGMI0IeH s IpaBHT  Ge30MacHOCTH Tpn obpammenun ¢
XUMH1IECKMMHU BEIIECTBAMU B GBITY H peanbHO JKHA3HHY;

S) TpynoBoro BocniuTaHms:

HHTEPEC K NPAKTHIECKOMY H3VYEHHIO npoteccHit 1 Tpyna pasnuuHOro pona,
YBAXKCHHE K TPyAy W pe3yjbTaram TPYNOBOH [NEATETBHOCTH, B TOM uHCie Ha
OCHOBE IIPUMEHCHHS IIpeAMETHBIX 3HAHUH Mo XHMHH, OCO3HaHHBIA BEIOOp
VHIHUBHIYaNbHON TPAeKTOPHUM IPOTOIKEHHS 00pa30BaHHUS C YIETOM JIMYHOCTHBIX
HHTEPECOB M CIIOCOOHOCTH K XUMHH, 06IIeCTBEHHEIX HHTEPECOB U MOTPeOHOCTEI!,
YCHEIWHON NPOYECCHOHANBHON IeATeNbHOCTH 1 Pa3BUTHA HEOOXOINMBIX YMEHHIA,
FOTOBHOCTH aIaNTHPOBATECS B MPodecCHOHATBHOM cpene;

6) sxostoruvecKkoro BocnuTaHMs:

SKOJIOTHYECKH LeTecooOpasHOe OTHOMICHHe K IpUpOIe KaK HCTOYHHKY
KU3HK Ha 3emJle, OCHOBe eé CYWICCTBOBAHMS, MOHUMAHUE [TeHHOCTH 3JI0POBOTO 1
OesomacHoro o6pasa skm3Hu, OTBETCTBEHHOE OTHOIIEHHE K cobCTBeHHOMY
busnueckomy u IICHXMYECKOMY 310POBBIO, OCO3HAHUE IIEHHOCTH COGIIHONCHHS
IpaBui1 6e30MacHOro MoBeIeHHs TIPH paboTe ¢ BeLIeCTBAMH, & TAKKE B CHUTYaLHsIX,
YTPOIKAIOLIAX 3M0POBBIO M JKU3HH JTOe;

CIIOCOOHOCTH TPUMEHSTH SHAHUA, IOIy4aeMble [IPH W3Y4YeHHH XMMHH, IS
PEIICHUA 3a/1a4, CBA3AHHBIX C OKPYKAIOIIE NPUPOIHON CpenoH, IIf NOBBIEHHS
YPOBHA  OKOIOTHYECKOH  KyJBTYDBI, OCO3HAHMS rno0ansHOro Xapakrepa
KOJIOTHHYECKAX TPo0JieM M MyTel MX pelleHHs TIOCPEACTBOM METO/IOB XHMMIH,
SKOJIOTHIECKOTO MBIIUIEHHS, YMEHHS PyKOBOACTBOBATHCS HM B TTO3HaBaTeIbHOM,
KOMMYHHKaTHBHOH M COLMANBHON ITpaKTHKe.

METANPEAMETHBIE PE3YJIbTATBI

B cocrae wmeranpenmerHpIx PE3YIbTATOB BBINENAIOT 3HAYUMEIE IS
(bopmupoBanus MHPOBO33pEHUsSI  OOLIeHAyYHbIE ITOHATHS (3aKoH, Teopwus,
TIPMHLAT, IUNoTe3a, QakT, CHcTeMa, Ipoliecc, SKCTICPUMEHT U JIPyToe.), KOTOphIe
HCTIONB3YIOTCA B €CTECTBEHHO-HAYYHEIX y4eGHBIX IIpeaMeTax M IMO3BONIAIOT Ha
OCHOBE 3HAHWH M3 3THX IIPEMETOB (OPMHUPOBATD IPE/CTABICHHE O LENOCTHOMN



Hay4HOH KapTHHe MUPa, H YHHBEpCAIbHbIe y4eOHbIe NeHCTBHA (TO3HABATEBHEIE,
KOMMYHHUKATHBHEIC, PETYJIATHBHBIE), KOTOpPhIE O0GECHeYnBaloOT (popmuposanue
TOTOBHOCTH K CamMOCTOATEIbHOMY ILIAHHPOBAHUIO U OCYIIECTBIICHHIO yuebHoi
NEATENBHOCTH.

TlosHaBaTenbHBIe YHHBepCcaabHBIe yueOHbIe AeilicTBHS

Ba3OBbIe JIOTHYeCKHe ﬂeﬁCTBﬂﬂ:

YMCHHUS UCTIONb30BaTh NPUEMBI JIOTHYECKOTO MBILIIEHHS TPH OCBOSHHH
3HAHHUH: PacKphIBATh CMBICT XMMUYECKMX MOHSTHIl (BBIIEIATH HX XapaKTepHbIe
IPU3HAKY, yCTAHABIMBATE B3aHMOCBA3h C APYTHMH IOHATHAMH), HCIIONB30BATH
TOHATHS UL OOBSCHEHUS OT/ENbHEIX (DAKTOB H ABICHHIA, BEIOUPATH OCHOBAaHUS U
KPHTEpUH Ul KIaCCH(HKALMA XMMHYECKMX BELUECTB M XMMHUECKHX PeaKIHit,
YCTaHABIMBATh MPUMMHHO-CICACTBEHHBIE CBI3H MEXAYy OOGBLEKTAMH H3yuYeHW,
CTPOUTL JIOTHMECKHE PaCCy/IeHUA (HHAYKTUBHbIE, NeTyKTHBHEIE, 10 aHAIIOTHH),
JleJIaTh BBIBOMBI M 3aKIIIOYEHHS;

YMCHHE MPUMCHATH B IPOIECCE MO3HAHUSA MOHATHS (NpeIMETHBIE U
MeTanpeaMeTHEIE), CHMBOJIHYECKHE (3HAKOBBIE) MOIENH, MCIIOIB3yEeMBIE B XHMHH,
Npeobpa3oBEIBaTH LIHPOKO NPHMEHSEMEIe B XUMHH MOJEIBHBIC IPENCTABICHUS —
XUMHYECKHH 3HAK (CHMBOIN 2JIEMEHTA), XHMUYeCKas dopMmyna w ypaBHeHHe
XHMHYECKOH peakluu — IIPH PeIleHHH Y4eOHO-03HABATEBHEIX 3844, C y4ETOM
3THX MOJIENBHBIX NMPENCTABICHUI BBIABIATH M XapaKTePH30BaTh CYIIECTBEHHBIE
IPU3HAKK M3Yy4aeMbIX 00BEKTOB — XHMHUYECKHX BEIIECTB W XUMHUECKUX peaxuni,
BBIABIATE  OOIME  3aKOHOMEPHOCTH, NPHUYHHHO-CIENCTBEHHBIE CBS3H |
[IPOTHBOPEYHS B M3y4aeMbIX IPOLECCAX U SBICHUSX.

basoBbie ncenenoBaTenbckne qelicTRHA:

YMEHHE HCIIOIb30BaTh MOCTABJIEHHBIE BONPOCH B KauecTBE HHCTPYMEHTA
IMO3HAHHA, a TaKKe B KadeCcTBE OCHOBBI JUTs1 CbOpMI/IpOBaHI/IH THITIOTE3BI IIO
TIPOBEPKeE MPABUIIBHOCTH BBICKa3BIBAEMBIX CYIKIEHHIL;

NPHOOPETEHKE OMbITA MO IIAHHPOBAHHIO, OPraHW3AMH M IIPOBELEHHUIO
YUCHHYECKHX OKCIEPUMEHTOB, YMEHHE HalmoJaTh 3a XOIOM IIpoIecca,
CaMOCTOSATENILHO MPOTHO3UPOBATE €r0 Pe3yiabTar, GOpMyIHpPOBaTh 0000IIEHHS W
BBIBOJGBL 110 pe3yJibTaTaM IIPOBEAEHHOTO OIbITa, UCCIIeI0OBAHUS, COCTABNIATh OTUET
0 IpoJelaHHOHR padoTe.

PaGota ¢ undopmanmeii:

YMEHHEe BbIOMpATh, aHATM3MPOBATE W HHTEPHPETHPOBATH MHDOPMALHIO
pasIUYHBIX BUIOB M (OPM IPeiCTABIEHHS, MOTyYaeMylo H3 Pa3HBIX HCTOUHHKOB
(Hay4HO-TIOMyNAPHAs  THTEPATYpa XUMUYECKOTO —COIEPIKAHHS, CIIP2BOYHBIE
nocobust, pecypchl IHTepHeTa), KPUTHYeCKH OIEeHHBATH NPOTHBOPEUUBYIO H
HEIOCTOBEPHYIO MHPOPMALIHIO;



YMEHHE IPUMEHAT pasNuHbIe METOIBI W 3ampochl IPH IOUCKE U 0TGOpe
MH(QOPMALMK M COOTBETCTBYIOLIMX NAHHBIX, HEOOXOIMMBIX IUIS BBIIONHEHHS
Y4eOHBIX ¥ TI03HABATEIBHBIX 314 ONpeIeEHHOrO THIIA, NpHOOpeTeHHe OMKBITA B
o0macT  HCTONB30BAHMA  MH(OPMATHOHHO-KOMMYHUKATHBHBIX TeXHOJIOTHH,
OBJIA[IEHHE KYJIbTYPOI aKTHBHOIO UCTIONB30BAHMS Pa3IHYHEIX TOMCKOBBIX CHCTEM,
CaMoCTOATENIbHO BEIOHPATh ONTHMATBHYIO (OpMY MpescTaBleHns HHMOPMALHH U
HTOCTPHPOBATL  PEIIaeéMble 3alla4d HECHOXKHBIMM CXEMaMM, aHarpaMMaMH,
IpyruMH GopMaMy rpaGUKK H UX KOMOUHAIHAMM;

YMEHHE MKCIIONB30BaTh M AHANM3UPOBATH B Tpolecce ydebHOH
HUcclieloBaTeIbECKON JEeATCIIBHOCTH HH(bOpMaLII/IEO O BJIHAHHH IPOMBINIIEHHOCTH,
CEbCKOT0 XO03fHCTBA M TPaHCIOPTa HAa COCTOSHHE OKpYXKaromledl IpHpOIHON
Cpeapl.

KomMMyHHKATHBHBIE yHHBepCaIbHbIe YueOHbIe AeficTBHI:

YMEHHUsA 3alaBaTh BOIPOCH (B XoJe [auanora W (Wix) NUCKYCCHM) IIO
CymecTBy — oOCyKmaeMoH — Tembl, (OPMyIMPOBATH CBOH  HpPENTOEHHS
OTHOCHTEIbHO BBIIOTHEHUS NTPE/I0KEHHON 3a0a4M;

YMEHHUA IpeacCTaBIIATh [NOJTYYEHHEIE pe3yIsTaThI IIO3HABATEIBHOM
TEATEIBHOCTH B YCTHBIX M TIMCbMEHHBIX TEKCTax; JMAelNaTh IIPE3EHTALHIo
pe3yNbTaTOB BBIMONHEHUS XMMHYECKOTO SKCIEepHUMeHTa (1abopaTOpHOr0 OIBITA,
1abOpaTOpHO# PabOTEI MO HCCITENOBAHHIO CBOMCTB BENIECTB, YIeOHOro IPOeKTa);

YMEHHUS y4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMHE B COBMECTHOM
MO3HaBaTeJIbHOH H HUCCIea0BaTeNbLCKOH AdCeSATCJIIBHOCTH IIpH PpeIICHUN
BO3HHUKAIOUMX Mpo0jeM Ha OCHOBE y4&Ta OOLIMX HMHTEPECOB H COTIACOBAHHSI
nosuuuil (00cysicaenus, oOMEH MHEHMSIMHU, «MO3IOBBIE IITYPMBD), KOOPIHHAIIHS
COBMECTHBIX  HEHCTBHM, OIpeJleleHHe KpPHTEPHEB IO OLEHKe KauecTsa
BBITIOJIHEHHOMN paboThl U OpyTHe).

PeryasiTHBHBIe YHHBepcaJbHble YaeOHbIe JeiicTBHS:

YMEHHe CaMOCTOATENBPHO OINPENEATh LENH NeATENbHOCTH, IUIAaHUPOBATh,
OCYIECTBIISATh, KOHTPOIUPOBATE M NPHU HEOOXOIUMOCTH KOPPEKTHPOBATEH CBOMO
AeATeNBHOCTE, BLIOMpaTh Haubonee > eKTHBHEIE CrIOcOOb! penieHns yIe6HbBIX U
HO3HABAaTS/bHBIX 3alad, CaMOCTOATENbHO COCTAaBIATh HJIH KOPPEKTHPOBATH
NpeUIOKEHHBIH aIrOpUT™M JeHCTBHH INIpH BBHITONHEHHH 3alaHWil ¢ y4&ToM
IIOJIyYeHUs] HOBBIX 3HAHUH 00 HM3ydaeMbIX OOBEKTaxX — BEIECTBAX M PEaKLHsX,
OLICHHBATh COOTBETCTBHE IOJMYYEHHOI0 pe3ynbTaTa 3asBICHHOH WeNH, yMeHHE
UCMOTB30BATh M QHAJIM3UPOBATH KOHTEKCTHI, Iipe/laraeMble B YCIOBHH 3aJaHMIA.

INPEIMETHBIE PE3YJBTATHI

B cocraBe mpenMETHBIX pe3yJBTATOB [0 OCBOEHHIO 0053aTEILHOTO
CONIeP)KaHHS, YCTAHOBIEHHOTO IAHHOH (elepansHoil pabouell mporpamMMoi,
BBIJIENIAIOT: OCBOEHHBIE OOYUAIOIMMIUCS HaydHBIe 3HAHWUS, YMEHHS W CHOCOOBI



JelicTBHH, crmennpuyeckue s NpeaIMeTHOH obaacTH  «XHUMUT», BUIIBI
ACATCNIBPHOCTE MO IOJYYEHHIO HOBOLO  3HAHHA, €ro WHTEPIpEeTaIHH,
Mpeo0pa3oBaHKIO U IPHMEHEHHIO B Pa3IUYHEIX y4eOHBIX M HOBBIX CHTYaIHSIX.

K xonny obywenus B 8 k1acce mpenMerHse pe3ynpTatel Ha 6a30BOM ypoBHe

AOJKHB] OTPAKATH CPOPMUPOBAHHOCTE Y 00YYAOIIHXCS YMEHUH:

* PAcCKpBIBATE CMBICI OCHOBHBIX XHMHYECKHX NOHSTHIL: aTOM, MOJEKYTa,
XUMUYECKHIl 3NEeMeHT, NPOCToe BeIECTBO, CIOKHOE BEIIECTBO, CMECh
(0HOpOHAS M HEOIHOPOJHAA), BAIEHTHOCTS, OTHOCHTE/bHAS ATOMHAS I
MOJIEKyIIpHasd Macca, KOIMYEeCTBO BEINECTBA, MOJb, MOJApPHAs Macca,
MaccoBad HOMsl XMMHYeCKOro dJIeMeHTa B COeIUHeHHH, MOJIAPHBIA 00BEM,
OKCHII, KHCJIOTa, OCHOBaHME, CO/b, JIEKTPOOTPHLATENLHOCTD, CTEIEHD
OKHCJICHUS, XMMHHYECKas peakuud, KIacCHDMKAIMS peakLuH: peaxiuu
COCIINHENHA, pPeaKUUM PpA3NOKEHHS, PEaklud 3aMelleHHs, peaKIHH
ODMeHa, 9K30- H 3HIOTEPMUYECKHE PEaKi(uy, TerIoBOi ekt peaknum,
ANpO aTOMa, SJICKTPOHHBIN CIOH aToMma, aToMHas OpOHTANB, paguyc
aToMa, XUMHYECKas CBA3b, NOJSIPHAS W HENOJSIPHAS KOBAJEHTHAS CBS3b,
HOHHas CBsA3b, MOH, KATHOH, aHHOH, PaCTBOP, MaccoBas [OJA BEIIECTBA
(IPOLCHTHAS KOHLEHTPAIHS) B PACTBOPE;

* WITIOCTPHPOBATh B3AHMOCBA3b OCHOBHBIX XMMHYECKHX TMOHSTHH W
TIPUMCHATD 3TH MOHATHUS IIPY ONIMCAHUY BEILECTB W UX NPEBPAIeHHI;

¢ HCIOJb30BATh XHUMHYECKYK CHMBONHKY JUIS COCTAaBIEHHS (OpMyI
BELIECTB M YPaBHEHUN XUMHUYECKHX PeaKIHii;

e ONpeneisiTh BAJIEHTHOCTH aTOMOB 3JIEMEHTOB B 6HHaprIX COCOHHECHHUAX,
CICIICHb ~ OKHCJICHHs  3N€MEHTOB B  OHHAPHEIX  COSOMHEHMSX,
[PHHAIUTEXKHOCTL BEIIECTB K OMpeneNéHHOMY KIACCY COEIMHEHHi Mo
(opMysaM, BHI XHMHYECKOM CBA3H (KOBajeHTHas W HOHHasi) B
HEOPraHHYECKHUX COeTHHEHHSX,

* pacKkpelBath cMbicn Ilepuoandeckoro 3akona J[. 1. Menmeneesa:
JEMOHCTPUPOBATE TOHMMAaHHE MEepHOAMYECKOH 3aBHCHMOCTH CBOMCTB
XUMHYECKHX 3JIEMEHTOB OT MX IONOXeHHs B llepuoamdeckoll cucreme,
3aKOHOB COXpaHEHUS MacChl BEIeCcTB, IMOCTOSHCTBA cocTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4eHHs, 3aKOHa ABOTafipo;

* OIMCEIBATH M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuommueckoii
CHCTEeMBl XHMHYECKHX OJJIEMEHTOB: pAa3lW4arh IIOHATHS «IJIaBHAs
noarpynna (A-rpyrnna)» u «nobounas noarpynna (B-rpymma)y, mMaise u
GonbliMe MEPHOMBI, COOTHOCHTH OOO3HAYEHMs, KOTOphlE HMMEIOTCH B
tabmuie «llepuonuueckas cucTeMa XHUMHYECKHX SIIEMEHTOB A N
Mengeneesa» ¢ 4YMCIOBBIMM XapaKTEPHCTHUKAMH CTPOEHHS AaTOMOB



XUMHYECKUX 3]IEMEHTOB (COCTaB M 3apsin A1pa, obllee IHCIO 3IeKTPOHOB
H pacrpe/IeNleHe X 110 37eKTPOHHBIM CIoAM);

KIACCHHIMPOBATS XHMHYECKHE SIIEMEHTEL HEOpraHMYecKHe BellecTRa,
XAMHYIECKHE PeaKiuu (IO YHCIY H COCTABY YYACTBYIONMX B peakuuu
BEILECTB, 110 TeIIOBOMY 3 deKTy);

XapaKTepH30BaTh (ONHCHIBATE) OOLIMEe XMMHYECKHE CBOMCTBA BEILECTB
Pa3JIMTHBIX KITACCOB, MOATBEPIKAAs OIHCAHIE IpAMepaMu MOJIEKYISIPHBIX
YPAaBHEHNH COOTBETCTBYIONINX XAMHYECKHX PeaKIHil;

[IPOTHO3HPOBATh CBOHCTBA BEIIECTB B 3aBHCUMOCTH OT HX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKAaHHs XHMHYECKHX TpeBpalleHHH B
Pa3IMYHEIX YCIOBHAX;

BBIYHCIIATE  OTHOCHTEIIBHYIO MOJEKYJISpHYI0 H MOJISIPHYIO  MacChl
BCLICCTB, MAacCOBYK MO0 XHMHYECKOTO 3JIeMEHTa [0 dbopmye
COCIIMHEHHS, MacCOBYIO JIOMO BEIUECTBA B PACTBOPE, IPOBO/IUTH pacu&Ter
TI0 YPaBHEHHIO XMMHYECKOH peaKIiu;

IIPpUMEHSTE OCHOBHEIE OIlepallMid MBICIUTENLHONU ACATCIIPHOCTH — aHaJIUu3
M CHHTE3, CpaBHCHHE, 0DOOIIeHHe, CHCTEMATH3ALHUIO, KJ1accuguKarmio,
BBISIBIICHUE MPHIHHHO--CIIE/ICTBEHHEIX CBA3CH — A8 M3yYEHHA CBOJCTB
BCMICCTE M XHMHHCCKMX PeaKUMi, ecTeCTBEHHO-HAy4HBIE METOMbI
MO3HAHUA — HAOMIONEHWe, W3MepeHMe, MOJeNHPOBaHHe, 9KCIIEPUMEHT
(peasbHBIi 1 MbICTEHHEIH);

ClELOBaTL  NpaBUNAM  TIOJNB30BAHMS — XHMHYECKOH  IOCYZOH W
NabOpaTOPHBIM  06OpYZIOBAHHEM, & TaKXKe I[PABHIAM obpamenus c
BCIIECTBAMH B COOTBETCTBHH C HWHCTPYKIMSMH 110 BBIIONHEHHIO
n1abOpaTopHEIX XUMHYECKHX OIBITOB IO NOIyYeHHI0 H cobupaHuio
ra3oo0pasHBIX BellecTB (BOZOpOJa u KHCIIOPOZa), MPUTOTOBIEHHIO
PACTBOPOB ¢ OLpeAeNCHHON MaccoBo# poneil pacTBOPEHHOTO BEILIECTRBA,
[UIaHMpOBAaTE M NpOBOAMTH  XHMHYECKHE  JKCIEPHMEHTH [0
PACTIO3HABAHMIO PACTBOPOB WOl U KHEIIOT ¢ IIOMOIIBI0 HHAHKATOPOB
(makmyc, GpeHondratens, MeTHIOPAHX U Jpyrue).

K koHIty o6y4enns B 9 kinacce mpemerHble pe3yneTaThl Ha 6a30BOM YpOBHE
JAOIDKHBI OTPaKaThk COPMUPOBAHHOCTD Y 00YYAKOIIMXCS YMEHHI:

paCKpLIBaTB CMBICJI OCHOBHBIX XUMHYECKHUX TIOHSATUH: XUMHYECKUH
OJIEMCHT, aToM, MOIEKYJTa, HOH, KATHOH, aHHOH, IPOCTOE BEIIECTBO,
CIOJKHOE BEIIECTBO, BAJCHTHOCTh, 3JI€KTPOOTPULATEIBHOCTD, CTENeHb
OKHCJICHHS, XUMUYECKask PeaKIs, XUMUYECKast CBA3b, TEIUIOBOM aQdext
PCaKlHMH,  MONb,  MOJSpHeIA  06BEM,  pacTBop, 3JIEKTPOJIUTEL,
HE3IeKTPOIUTEI, 3ICKTPOIHTHYECKAS JHCCOLMAUMSA, PEAKIMH HOHHOTO
o0OMeHa, KaTamu3arop, XHUMHYECKOe paBHOBecHE, oOpaTHMble W



HeOOpaTHMble PEaKLHH, OKHCIHTENbHO-BOCCTAHOBHTENbHETE peaxmuu,
OKHMCIIUTeN,  BOCCTAHOBHTENb,  OKHCIEHHE M  BOCCTAHOBIEHHE,
annoTpomus, aMpOTePHOCTb, XUMHUYECKAs CBI3b (KoBaneHTHas, HOHHas,
METalIuyecKas), KpHCTAIHYECKas —pernéTka, KOppo3Hua  MeTasjios,
CIUIABBI, CKOPOCTE XHMHYECKOH peaKUHH, [PEeNeNbHO JOIyCTHMAS
KoHUeHTpanus [T/IK BermecTsa;

WJUTKOCTPUPOBATL  B3aUMOCBSA3h  OCHOBHBIX XHMHWYECKHX TMOHSTHH u
TIPHMEHATE 3TH MOHATHSA IIPH ONTMCAHMH BEILECTB M MX NMPeBpallleHHii;
UCIIOIB30BATE  XHMHYECKYIO CHMBOIUKY IS COCTaBNeHHA (opMyI
BEIIECTB U ypaBHEHUH XUMHUIECKUX PeaKIlHii;

ONpENCNIATE BAIEHTHOCTD M CTENEHb OKUCIIEHH XMMHUYECKUX SIEMEHTOB B
COCIMHEHMAX PA3NWYHOTO COCTABA, IIPHHAMICKHOCTH BEIIECTB K
ONpeleIEHHOMY KJ1acCy COeIMHEHHH mo (GopMynaM, BHA XMMHYECKOM
CBS3U (KOBAJeHTHAas, HOHHAS, MeTauTHYecKas) B HEOPraHUYeCKHX
COCIMHCHUAX, 3apsA/l HOHA 10 XUMHYECKOH (opMmyre, XapakTep cpens! B
BOZHBIX PAaCTBOpAax HEOPraHHYECKUX COeAMHEHHId, THII KpHUCTATHYECKON
PELIETKH KOHKPETHOTO BEIECTBA,

packpeiBaTe cMbici Ilepmonmyeckoro 3akonma JI. M. Menneneepa u
ACMOHCTPHPOBATE €r0 IIOHHMAHHE: OIMCBIBATH M  XapaKTepH30BaTh
TabnuyHyto Gopmy Ileproandeckoil CHCTEMBI XHMHYECKMX 3IIEMEHTOB:
pa3invaTe IIOHATHUS «TNaBHasg moiarpynna (A-rpymnma)»y M «IoGouHast
nonrpymna (b-rpynna)», Mamble' u Gonblive TIepHOIBI, COOTHOCHTB
0003HAYeHNd, KOTOPbIE HMEIOTCH B NEPHONMYECKOH Tabmuie, c
9HCJIOBBIMH ~ XAPaKTCPUCTUKAMHM  CTPOEHHA  4aTOMOB  XHMHUYECKHX
OIIEMEHTOB (COCTAaB M 3apsii Aapa, oOIlee UHCIO IEKTPOHOB W
pacrnpeneneHve KX 1O 3JE€KTPOHHBIM CIOAM), OOBACHATh OOIIHe
3aKOHOMEPHOCTH B HU3MEHEHHMH CBOWMCTB 3JIEMEHTOB U WX COENMHEHHH B
Ipenenax MajplX MEPHOJIOB U TMABHBIX IOATPYII C yYETOM CTPOEHHS HX
ATOMOB;

KIaccu(pUIMPOBaTh XUMUYECKHE JIIEMEHTHI, HeOPraHHIeCKHe BEIecTBa,
XMMHYECKHE peakiuy (IO YHCIy M COCTaBY YYAacCTBYIOUIMX B PeaKIHH
BELIECTB, II0 TEIJIOBOMY 3(Q(eKTy, [0 U3MEHEHHIO CTeIleHel OKHCIeHHs
XUMHYECKUX DIEMEHTOB);

XapaKTepH30Barh (ONHCHIBATH) OOINHE H crenUdUYEcKHe XHUMHYECKHe
CBOMCTBA [POCTBHIX M CIOXKHBIX BEIIECTB, IIONTBEP/KAAs OIMCAHHE
IPAMEPAMH  MOJIEKYIISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XHMHUYECKUX PeaKinit;

COCTaBNATE  YPABHCHHSA OIIEKTPONUTUYECKOH NHCCONHALIMH  KHUCJIOT,
Ie04uel U CONel, MONHBIE M COKPAIIEHHbIE YPaBHEHHA PeaKlUil HOHHOTO



O0OMEHa, ypaBHEHHS peaxIuii, NOATBEPIKAAIONUINX  CYIIECTBOBAHIE
TCHETHYECKOHN CBSA3M MEKIY BELIECTBAMH PA3IHYHBIX KJIaCCOB;
PACKPEIEATE  CYLIHOCTH  OKHUCITHTEIBHO-BOCCTAHOBHTEIIBHELIX PeaKIii
TIOCPENICTBOM COCTABJICHHUS 37I€KTPOHHOTO DaTaHCca 3THX peaKiuii;
[IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOEHHS,
BOSMOMHOCTH [IPOTEKaHHs XHMHYECKUX MpEeBpaIllleHHH B pasIHYHBIX
YCIIOBHSX;

BBIMHCIATE  OTHOCHTENBHYIO ~MONEKYISIPHYIO M MOJIAPHYIO Macchl
BEIIECTB, MAacCOBYI0 MO0 XHMHYECKOTO J/eMeHTa Mo (opMyre
COCAMHEHUS, MACCOBYIO JIOJIIO BEIEeCTBa B PacTBOpE, POBOIUTH PACIETHI
10 YPaBHEHHIO XUMUYECKOH peakiny;

COOMIOAaTh  NpaBWIA  MONBL30BAHHS  XHMHYECKOMH IoCyiol
n1abOPaTOPHBIM ~ 00OPYIOBaHHEM, a TakKe MpaBWIa OOpAIIEHHS C
BCIIECTBAMH B COOTBETCTBUM C HHCTPYKUMSAMH II0 BBITOJHEHHIO
nab0paTOPHBIX XUMHYECKHX OIBITOB IO NOTYYEHHUI0 U COOMpaHHIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKHCIOro rasa);

TIPOBOJUTE  peaKiWH, MNOATBEPIKIAMONIHE  KAUYECTBEHHBIH  COCTAB
PasIUYHBIX BEIIECTB! PACIIO3HABATh ONBITHEIM ITyTEM XJIOpHA-, GpoMmI-,
Honua-, KapOorar-, docdar-, cumukar-, cynsdar-, THIPOKCHI-HOHEL
KAaTHOHBl aMMOHMS M MOHBI H3yYEHHBIX METAJNIOB, INPHCYTCTBYIOIIHE B
BOJIHBIX PacTBOpax HEOPraHMYECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OICPALIMHA MBICITUTENLHOM NeATeNbHOCTH — AHAIH3
U CHHTe3, CpaBHeHHe, O0OOLIeHHe, CHCTeMAaTH3AlMI0, BBISBICHNE
NPUYHMHHO-CEACTBEHHEIX CBA3€H — IS W3y4YeHHs] CBOMCTB BEILUECTB W
XHUMHYECKUX peakluh, eCTeCTBeHHO-HAYYHBIE METONBI TIO3HAHUS —
HabJIoIeHHe, H3MEpeHHe, MOJENHPOBAHUE, JKCIIEPHMEHT (peanbHbIl U
MBICJIEHHBII).
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YYEBHO-METOANMYECKOE OBECITEYEHUE
OBPA30OBATEJIBHOI O ITPOLIECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIUISI YYEHHKA

* Xumus, 8 xnace/ [abpuensa O.C., Octpoymor U.T"., Cnanxor C.A.,
AxunonepHOe obmectso «M3aaTebcTEO «IIpocBermenne»
* Xumus, 9 xnace/ INabpuensa O.C., Octpoymos W.I"., Cnanxos C.A.,

AkuuonepHoe o6iectso «M3natenscTso «IIpocsewmentes

METOAUYECKHUE MATEPUAJIBI )11 VAUTEJISI

1. O.C. I'abpuensn: meToaudeckoe nocobue x yse6uuky O. C. T abpuensna
"Xumug" 8 krace.M.Ipoda 2021.

2. "Xumua" 8 knace KontponsHsie 1 mposepotnsle paGoTsl K y4e0HUKY XUMHH
0.C. l'abpuensna "Xumus" 8 k. O.C.I'aGpuensH. a.A. Viakosa u ap.-
M.dpoda, 2022.3 .

3. O.C.I'abpuensn Metomuueckoe nocobue k yue6uuxy O.C. T abpuensHa

"Xumua" 9 kirace-M. Ipoga 2021,

OUPPOBBIE OBPA3OBATEJBLHBIE PECYPCHI U PECYPCHI CETH
HHTEPHET
bubmoreka [JOK

https: //m.edsoo.ru/7f41837¢



