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NNOSICHUTEJIbHASI 3AITMCKA

[Iporpamma mo xumuu Ha ypoBHE OCHOBHOIO 061IEro 0OPa30BaHMs COCTABIECHA HA OCHOBE
TpeOOBaHMH K pe3y/bTaTaM OCBOSHHS OCHOBHOIA obpa3oBareibHOi NPOrpaMMel OCHOBHOTO
obmero obpasosanus, npeacrasienHsx B ®I'OC 000, a Takke Ha OCHOBe (eepanbHoil
paboueii IpOrpaMmbl BOCIIHTAHHSA H ¢ Y4ETOM KOHLENIMH MPENoiaBaHus y4eGHOro npeamera
«Xumusi» B 06pasoBaTeqbHBIX opranusamusx Poccuiickoii ®eseparu.

IlporpaMma mo Xumum 2aéT npeicTaBIeHHE O IeNsX, oOmiei cTparerud OoOy4eHus,
BOCIIMTAHHS W DPa3BUTHS O0Y4alOIMXCA CPEACTBAMH y4eOHOTO MNpeAMETa, YCTaHABIHBAET
00s13aTeNIbHOE TIPEJIMETHOE COAEPIKAHHE, MPe/lyCMATPUBAET pacnpe/iefieHHe €ro no Kjiaccam H
CTPYKTYPHPOBAHHE 110 pasjesiaM W TeMaM [POrpaMMbl [0 XHMHH, ONPEIENsSeT KOJHYECTBEHHbIE
M KaUCCTBCHHBIC XaPaKTCPUCTHKU COJEPKAHUSA, PEKOMEHIAYEMYIO MOCJIEI0BaTEILHOCTD
M3YUCHHUS XUMHH C yUETOM MEXIPEAMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro
TpoLecca, BO3PaCTHBIX 0COOEHHOCTEH 00y4JalomuXcs, ONpe/IeNseT BO3MOKHOCTH IpeaMeTa 115l
peanus3aluy TpeODOBaHUH K pe3yNbTaTaM OCBOCHHMS OCHOBHOM 06pa3oBaTENbHOM IPOrpaMMBI Ha
YPOBHE OCHOBHOI'0 0011ero o6pasoBaHus, a Takke TpeOOBaHHH K pe3y/bTaTam 00y4YeHHUsT XUMHH
Ha yYpOBHE IEJICH H3y4YCHHS [peIMeTa M OCHOBHBIX BHJOB YyueGHO-NO3HABATEIBHOI
AeATeTbHOCTH 00y4alomerocs o OCBOCHHIO y4eOHOTO COIEpKaHMSL.

3HaHHE XUMHUH CITYKUT OCHOBOM JIst (opmMupoBaHUs MHPOBO33peHHUsI 0OYHAIOIErOCs, ero
NPECTABICHUH O MATEPUATLHOM €IHHCTBE MUPA, BAXKHYIO POJIb HIPAIOT (hOPMUPYEMBIE XUMHUEl
IPEICTABICHUS O B3aMMOINPEBPAICHUAX SHEPIUH U 00 3BOJIOLHMH BEIIECTB B IPHPOJIE, O MyTAX
pemienus raodaibHBIX MpoGIeM  YCTOWYMBOrO pa3sBHTHS dYelOBeYecTBA — CBIPBEBOH,
SHEPreTUYECKOM, MUILEBOH H IKOJIOTHYECKON 6E30MacHOCTH, npo0ieM 31paBoOXpaHeHH S,

Nzyuenne xumuu:

CIIOCOOCTBYET —pealM3allii  BO3MOXHOCTEH Ul CAMOPA3BHTHS M bopmupoBaHus
KYJbTYpbl JINYHOCTH, €€ 001eH ¥ QYHKIHOHATBHOM rPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMHPOBAHHME MBILLIEHHS M TBOPYECKHX CMOCOGHOCTEH 06yyarommxcsi,
HaBBIKOB ~ HX  CAMOCTOSITENIHOM  y4eOHOH  HeSATeIBHOCTH,  3KCIEPUMEHTAIBHBIX M
HCCIICIOBATEIIBCKAX  YMEHHMH, HEOOXOIMMBIX Kak B I[IOBCEAHEBHOH JKM3HH, TaKk H B
npo(heccHOHANBHOM AesATeTbHOCTH;

3HAKOMHUT CO CHEHM(UKOH HAydHOro MBIIUIEHHS, 3aKIAJbIBAET OCHOBBI [IEJOCTHOIO
B3IJIA/1a HA €IMHCTBO NPHPO/IbI U YETIOBEKA, ABIISETCH OTBETCTBEHHBIM 3TanoM B GOpMHUPOBaHUH
€CTECTBCHHO--HAYYHOM I'PAMOTHOCTH OOYYAIOIIUXCS;

CrocoOCTBYET (HOPMHUPOBAHMIO I[IEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHHUSM, K [PUPOJE, K YEJIOBEKY, BHOCHT CBOH BKJIaJ B 3KOJIOrHYecKoe 00pa3oBaHHe
00y4arommxcs.

JlaHHble HampaBneHHs B OOYYECHHH XMMHM OOECTIEUMBAIOTCH CHICIH(DUKON CoIepIKaHHs
y4eOHOro mpejaMeTa, KOTOPBIA SBISETCS [EJArOrHYeCKH aJanTHPOBAHHBIM OTpaKeHHEeM
0a30Boi HayKH XHUMHH Ha ONIPEIEIEHHOM Tare eé pa3sBHTHSI.

Kypc xumun Ha ypoBHe OCHOBHOrO 06IIEro o6pa3oBaHHsS OPHEHTHPOBAH HA OCBOEHHE
00yYaIOIMMHCS CUCTEMBI IEPBOHAYAIBHBIX TOHATHI XHMHH, OCHOB HEOPraHHYECKOH XUMHH U
HEKOTOPBIX OT/AC/IbHBIX 3HAYHMBIX MTOHATHH OPraHu4YeCKON XHMHH.

CtpykTypa cojepaHusi IpOrpaMMbl 110 XUMHH C(OPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona K e usydeHuio. ColepixaHue CKIQIbIBAETCS M3 CHCTEMBI MOHATHH O XUMHYECKOM
DJIEMCHTC W BCIECTBE W CHCTEMbI IMOHATHH O XUMUYecKOH peaxiuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpPraHH30BaHbl 10 TMPUHIMITY TIOCJIEIOBATEILHOTO Pa3BUTUS 3HAHHI HA OCHOBE
TCOPETHYECKUX IPEJICTABICHHH Pa3HOr0 ypOBHS:

— aTOMHO--MOJIEKYJISIPHOIO yYeHHs! KaK OCHOBBI BCET'0 €CTECTBO3HAHHMS,

— Ilepuomuueckoro 3akona JI. Y. MenzeneeBa Kak OCHOBHOTO 3aKOHA XHMHH;

— YUYCHHS O CTPOCHHH aToMa U XUMHUYECKOM CBS3H;

— HPE/ICTABJICHHH 00 NMEKTPOTUTHYECKON UCCOLHALIMH BENIECTB B PACTBODAX.

Teopetnueckue 3HAHHS paccMAaTPHBAIOTCS HA OCHOBE SMITHPHYECKH IIOJIYYEHHBIX H
OCMBIC/ICHHBIX ()aKTOB, Pa3BHBAIOTCS I10CJIENOBATENBHO OT OIHOIO YPOBHS K Jpyromy,
BBINOJIHASL QYHKIHH OOBSACHEHUS | [POTHO3HPOBAHUSA CBOMCTB, CTPOCHHS H BO3MOMKHOCTEH
IIPAKTHYECKOT O IIPUMEHEHHSI U TTOJIyYeHUs H3Y9YaeMBIX BEIECTB.

OcCBOEHHE MpPOTrpaMMbl 10 XHMHM CHOCOGCTBYET GopmMHpoBaHHIO [peACTABIEHHS O
XMMHYECKOH COCTaB/IAIOICH HAay4HOW KapTHHbLI MMpa B JIOTHKE € CHCTEMHOMH IIPHPO/IbL,
LICHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHIO H METOJaM MO3HaHHs B Hayke. M3ydenne Xxumuu
POMCXOMUT C MPHBICYCHHEM 3HAHWM W3 paHee M3YYEHHBIX Y4YeOHBIX IIPEMETOB:
«Okpyxaromuit Mup», «Brosorus. 5-7 kacce» u «®usmka. 7 K1acey.

Ipn u3yyennn xuMuH nporcxoauT GopMHpPOBAHHE 3HAHUIH OCHOB XMMHUECKOIi HayKH Kak
0071aCTH COBPEMEHHOTO ECTECTBO3HAHMS, TIPAKTHYECKON ESTebHOCTH YeIOBeKa H KaK OJXHOTO
U3 KOMIOHCHTOB MMPOBOH KyJIbTYpbIl. 3ajaya yueGHOro mpeMera cOCTOMT B (JOPMHPOBAHHHM
CUCTCMBl XMMHYCCKHX 3HAHHH — BaXKHEHIUX (PAKTOB, MOHATHN, 3aKOHOB H TEOPETUYECKHX
TNOJIOXKEHUH, JOCTYNHBIX 0000OIEeHnit MHPOBO33pEHYECKOro XapakTepa, sA3bIKa HAyKH, B
NPHOOLICHHH K HAYYHBIM METOJaM [O3HAHHS IPH M3YYEHHH BEIIECTB W XUMHYECKHX peaxiuii, B
(hopMHpOBaHMM M pa3BUTHH I1103HABATEJLHBIX YMEHHH H HX OPHMEHEHUH B y4yeOHO-
NO3HABATENILHOH M y4eOHO-HCCIEI0BATENBCKOI e TeIbHOCTH, OCBOCHHH MPABHI GEe301acHOro
oOpalieHust ¢ BeIIECTBAMHU B TOBCEJHEBHOM JKU3HMH.

Ilpu u3yyeHMH XUMMH Ha YPOBHE OCHOBHOTO OOINEro OOpa30OBAHMS BAKHOE 3HAYEHHE
NpUOOpENU Takue LejH, KakK:

— ()OpMHpOBaHHE MHTEJUIEKTYAIbHO PAa3BHTOM JIMYHOCTH, FOTOBOM K €aMOOGPa30BaHHIO,
COTPYTHHYECTBY, CAMOCTOSTEILHOMY IPHHATHIO pELICHHH, CIIOCOOHOM aJanTHpOBaThes K
OBICTPO MEHSIOIMMCSI YCIIOBUSM KH3HU;

— HalpaBlICHHOCTh OOyd4eHHs] Ha CHCTEMAaTHYECKOe IMpHOOIIeHHE O0yHaromuxcs K
CaMOCTOSITE/IbHOH ~ MO3HABATEJBHONH  JEATENbHOCTH, HAy4YHBIM  METOJaM  TO3HAHHS,
(opMupyIOmUM MOTHBALMIO ¥ PA3BUTHE CIOCOOHOCTEH K XHMHH;

— olecrieueHue YCIOBHiA, CIOCOOCTBYIOIMX MPHOOPETEHHIO OOYYAIONMMHCS OIBITA
Pa3sHOOOpa3HOM /JESTENbHOCTH, MO3HAHWS H CAMOINO3HAHHS, KIIOYEBBIX HABHIKOB (KTIOUEBBIX
KOMITETCHIIU# ), UMEIOLIUX YHUBEPCAIbHOE 3HAYECHHE /LISl PA3/IHYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue 001IeH (yHKIHOHAIBHOM H €CTECTBEHHO-HAYYHOH IPAMOTHOCTH, B TOM
YHCJIe YMEHUH OOBSCHATL M OLEHMBATh SBICHHS OKPY)KAKOLIETO MHpA, MCIOJNB3YS 3HAHUS H
OMBIT, IOIYYEHHBIC TPH HU3YYEHHWH XHMMHM, TPUMEHSTH HMX IPH peUIeHHH [pobieM B
MOBCE/IHEBHOM )HU3HU U TPYAOBOH JEATEILHOCTH;

— (opmupoBanre y 00y4alOMmUXCs [YMAHUCTHUECKMX OTHOMICHHH, NOHUMAHHS [eHHOCTH
XMMHYECKHX 3HAHHH JUIs BBIPAOOTKH JKOJIOrHYECKH HEeNecooOpasHOro IOBEJCHHS B OBITY M
TPYJOBOH JESATENBHOCTH B HENSAX COXPAHEHHS CBOErO 30POBbS M OKpPYIXKAOIMEH NPHpPOIHOIN
Cpe/ibl;

— pa3BUTHE MOTHBAIMH K 00y4eHHIO, CTOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCIIHTAHHIO
Ha OCHOBE YCBOCHHs OOIIEYENOBEYECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIGOpPY
npo(uIIs ¥ HATPABJICHHOCTH JAIbHEHIIEro 00y e s.



Ob1mee uncio HacoB, OTBEASHHBIX VISl H3yYeHHWS XHMHH HA YPOBHE OCHOBHOTO OOMIEro

oOpasopanus, coctasisier 136 yacos: B 8 kinacce — 68 yaco (2 gaca B Hezemo), B 9 kmacce — 68
4acoB (2 yaca B HEJIENO).



COAEP/KAHUE OBYYEHUSA

8 KJIACC

IlepBonavanbHbIe XHMHYECKHE TOHATHS

Ilpeamer xumuu. Pomb XWMUM B KM3HH 4esioBeka. XHMMHS B CHCTEMe Hayk. Tena u
BemecTBa. DU3NYECKHE CBOMCTBA BENIECTB. ArperaTHOE COCTOSHHE BemecTB. IIoHSTHE ©
METOJAX Mo3HaHus B XUMHU. UnCThIe BemmecTBa U cMecH. CrocoObl pasjiesieHus cMeceii.

ATOMBl U MOJIEKYbl. XHMHYECKHE OIeMEHTI. CHMBOJIBI XMMHYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHble BemecTBa. ATOMHO-MOJIEKYISPHOE yUYCHHE.

Xumuueckas  Qopmyna. BaneHTHOCTH aTOMOB  XHMHYECKHX 5JEMEHTOB. 3aKoH
MOCTOAHCTBA cocTaBa BemecTB. OTHOCHTeNbHAS aTOMHast Macca. OTHOCHTEIBHAS MOJICKYJIsIpHas
Macca. MaccoBast 710711 XHMHYECKOTO 3JIEMEeHTa B COETHHEHHH.

KoymuectBo BemecTa. Mob. Monsipnas macca. B3auMocBs3b KONMYeCTBa, Macchl
IMCIa CTPYKTYPHBIX €AMHUIL BetecTBa. Pacuérel o GopmynaM XUMHUYECKHX COeMHEHMIA.

Qu3HYECKHE M XHMHYECKHE SBICHHS. XMMHUYECKas Deakuus u eé NpPU3HAKUA. 3aKOH
COXPaHEeHHs Macchl BemecTs. XuMudeckue ypapuenus. Kinaccupukanus XuMUUeCKnX peaKimii
(COoeTMHEHNSI, Pa3IOKEHH s, 3aAMELICHNUS, oOMeHa).

Xumuueckuit sxkcnepumenm:

3HaKOMCTBO C XHMHYECKOH INOCYJIOH, NpaBujiaMd paboThl B 1a0OPaTOpHH W MPHEMAMH
obpatienus ¢ 1abopaTOpHBIM 06OPYIOBAaHHEM, H3yYeHHE H ONHCAHHE (H3HYECKUX CBOWCTB
00pa3sLoB HEOPraHUYECKHX BELICCTB, HAGMOCHHE (PU3NIECKIX (nnaBiieHHe BOCKA, TAssHUE JTbJA,
pacTHpaHHe caxapa B CTYINKE, KHICHHE W KOH/JEHCAIMS BOJbI) H XHMHYECKMX (TOpEeHHE CBEuH,
NpOKATMBAHUE MEHON MPOBOJIOKH, B3aUMOCHCTBHE MeJjla ¢ KMCIOTON) SBJICHMM, HaOOAeHHE
M ONHCAHHC TpPHU3HAKOB MPOTEKAHHS XUMHMYECKHX peakuuii (pasjiodkeHuWe caxapa,
B3aHMOJICHCTBHE CEPHOH KMCIIOTBI C XJIOPHAOM Gapus, paslioiKeHHe rugpokeuaa meau (1) npu
HarpeBaHuy, B3aUMOJICHCTBHE XKeje3a ¢ pacTBopom comu Mmeau (1), m3ydenue cmocoGoB
Pa3/IeICHAs CMECeH: C MOMOLIbI0 MarHuTa, (UILTPOBAaHWE, BHITAPUBAHHE, IUCTHILISIINS,
Xpomarorpadus, mNpOBeJEHHE OYHUCTKH [OBAPEHHOM COJNH, HAOIIOJCHHE W  ONMCAHHE
PEe3yJIbTAaTOB IPOBEICHUS OIbITA, HIUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MACChl, CO3JaHHE
MO/Ie/Iel MOJIEKY I (I1apOCTePIKHEBBIX ).

Baxueiimue npexcraBuTe/ M HEOPraHUYECKHX BENECTB

Bosnyx — cmeck rasos. CocraB Bosayxa. KuclIopoa — 571€MEHT M IPOCTOE BEIECTBO.
Haxoxnenue kucnopoga B npupoze, Gu3nyeckne H XUMUYECKHE CBOHCTBA (peakuum ropeHus).
Okennpr. Ilpumenenme xumenopoza. CnocoGbl TONydeHHS KHCIOPOJA B naboparopuu u
npombiiieHHocTH. Kpyrosopor kucnoposa B mpupoge. O30H — auloTponmHas MOIH(MHKALHS
KHCIIOPO/IA.

TermoBoit  >p¢pexT XUMHUECKOH peakiuH, TEPMOXMMHMYECKHE YPABHEHHS, 5K30- W
SHIOTCPMHYECKHE peakiuu. TOommBo: yrois M MeTaH. 3arps3HEHHE BO3/yXa, YCHIEHHE
MapHUKOBOTO 3deKTa, paspyiieHue 030HOBOTO CJIOS.

Bonopon — onemeHT W mpoctoe BemecTBo. Haxokaenue BOJIOpOJIa B MPHPO/IE,
(husnyeckue u XUMIYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MOy YeHus. KUCIOThI H COIH.

MoisipHblii 06BEM ra3oB. PacyéTsl Mo XHMHYECKHM YPaBHEHHSAM.

®usuyeckue cBoicTBa BoAbL. Boma kak pactBoputens. PactBophl. Hachbimenusie u
HEHACBIIEHHbIC PacTBOPBI. PacTBOpMMOCTh BewlecTB B Boje. MaccoBas /101 BelmecTsa B
pacTBope. XnuMHU4eCKHE CBOHcTBa BOAbl. OcHOBaHus. Pojib pacTBOPOB B MPHPOJE H B HKHU3HH



4yenoseka. Kpyrosopor Bomsl B mpupoze. 3arps3nenue NpUPOAHBIX BOA. OXpaHa M OYHCTKA
NPUPOIHBIX BOJI.

Knaccudukanms weopranuyeckux coemmuennit. OKCHIIBL Knaccndukanus okcujos:
coneobpasyrowre (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) 1 HeconeoOpasytomue. Homenknarypa
OKCHZI0B. DU3HYECKUE U XHUMHUUYECKHE CBONHCTBA OKCHIOB. [Tonyuenue oxcumos.

OcHoBanus. Knaccupukamus ocHoBanwii: ménoun u HEPAaCTBOPUMBIE OCHOBAHHSL.
Homenknatypa ocHoBaHmil. MDu3MYecKHe W XHMHYECKHE CBOHCTBA OCHOBAHMIL [Tony4enue
OCHOBaHUH.

Kucnorsl. Knaccuduxamms kucnor. Homenknarypa kucinor. @usnyeckne ¥ XUMHYECKHE
CBOHCTBA KHCNIOT. Psin aktusrocTn Metamos H. H. BekeTosa. [Tonydenue kucior.

Comn. Homenknarypa coseif. ®@usnueckne u XMMHYECKHE CBONCTBA COJEIA. [onyuenue
COJIEH.

I'eneTnyeckas cBsi3b MeX/ly KilaccaMy HEOPraHHYECKUX COCTUHEHHIA

Xumuueckuii 3kcnepumenm:

KQ9ECTBCHHOE ONpE/Ie/ICHHE COePXKaHMs KUCIOPO/a B BO3/IyXe, MONydYeHUe, cobupanne,
Pacrlo3HaBaHUC M W3Y4CHME CBOWCTB KHMCIOpPOJa, HAOOACHHWE B3aUMOJEHCTBHS BEIIECTB C
KHCIIOPO/IOM M yCIIOBHS BO3HMKHOBEHHSI W NPEKpAIeHHs ropeHus (I10kapa), 03HAKOMIICHHE C
oOpasiaMH OKCHJIOB M OIIMCAHHE HMX CBOMCTB, MOJNyYEHHE, cobupaHue, pacro3HaBaHWE U
H3YYEHHE CBOMCTB BOJOpOJa (rOpeHHE), B3aUMOJEHCTBHE BoZopona ¢ okcuaom Memu (1)
(BO3MOXHO MCHOJTB30BaHHE BHIEOMATEPUANIOB), HAOIIOCHHE 00pa31ioB BEeLIECTB KOJIUYECTBOM
1 Moub, uccrenoBanne 0COGEHHOCTEH PACTBOPEHHS BEIIECTB C pa3IMYHON PACTBOPHUMOCTHIO,
[IPUTOTOBIICHHE pPacTBOPOB C ONpPEAEIE€HHOH MAacCOBOM J0Jeil pacTBOPEHHOTO BEIECTBA,
B3aUMOJICHCTBHE BOJIbI C METAIaMH (HATPHEM H KalbliHeM) (BO3MOKHO HMCIONb30BAHHE
BUJICOMATEPHANIOB), UCC/IEI0BaHHE 00pPaslloB HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HAOJIO/ICHHE M3MEHEHHsI OKPACKH MHMKATOPOB B PACTBOPAX KHCIOT M IIENOYEH, H3y4YEHHE
B3auMoJeHCTBUsL okcuna mequ (II) ¢ pacTBOPOM CepHON KHCIOTBI, KHCIOT ¢ MeTaJIaMH,
PCAKUMH HEHTpaIM3alMH, NOJyYEeHHE HEPacTBOPHMBIX OCHOBAHMIf, BBITECHEHHE OHOIO
MCTalula IpyruM U3 pacTBOpa COJIM, PELIEHHE IKCIIEPUMEHTANIBHBIX 3a1a4 110 TeMe « BakHeiimme
KJIaCChl HEOPIraHUYECKUX COETUMHEHUI.

Ileprnoanyecknii 3aKoH M Ilepnoauyeckas cucreMa XHMHYECKHX 3JIEMEHTOB . H.
Menzeneesa. Ctpoenne aromoB. Xumudeckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEbHbIE
peakuuu

[lepsbie moONbBITKM KiIacCH(PUKALMKM XUMHYECKHX 3jeMeHTOB. [loHsTHE O rpynmnax
CXOZIHBIX JIEMEHTOB (IIEJIOYHBIE U IIENOYHO3EMEIbHBIC METaJlIbl, TAIOTeHbl, HHEPTHBIEC Ta3bi).
DIIeMeHTHI, KOTOpBIe 00pa3yioT aM(pOTEpHBIE OKCHIBI H THIPOKCHIBL

lleprozmyecknii  3axon. Ilepmommueckas cucTeMa XHUMHYECKHX onementoB JI. U.
Menzeneesa. Kopotkonepuonuas u anmunonepuonnas (opmbl [lepromuyeckoil cucTeMsl
Xumudeckux onemenToB JI. M. Menneneepa. Ilepuopsl u rpynmel. ®H3HYECKHH CMBICI
NOPSAZIKOBOIO HOMEPA, HOMEPOB MEPHO/IA U IPYIIIILI HIEMEHTA.

Crpoenue artomos. CocraB aromHbix siaep.  M30TOIBL Onexkrponsl. Crpoenne
EKTPOHHBIX 000JI04eK aTOMOB TepBbIX 20 XUMHUUECKUX 31eMeHTOB |leproanueckoii cucTeMbl
/. W. Menneneepa. XapakrepucTuka XHMHYECKOrO OIEMEHTa MO €ro TONOXKCHHIO B
Ilepnoanueckoii cucreme JI. M. Menzeneesa.

3aKOHOMEPHOCTH M3MEHEHHS! PA/IyCca aTOMOB XHMHUECKHX JJIEMEHTOB, METALTHUCCKHX 1
HEMETAJIJTMYECKUX CBOMCTB 10 IPYMIaM U HePUOIaM.



3uavenne [lepronmuieckoro 3akona u [lepHOHUECKON CHCTEMBI XMMHUECKHX JJIEMEHTOB
AJIA pasBUTHS HAYKH U IpakTUKA. J]. Y. Menenees — yuénblit u rpakiaHuH.

Xumudeckas  cBasb.  KoBanentnas — (monspHas — u HENoJsipHas)  CBS3b.
DIeKTPOOTPHIIATEIEHOCTE XMMHYECKHX 3/IeMEHTOB. MIOHHAs! CBSI3b.

Crenmenb  okucneHus.  OKHCIHTETbHO--BOCCTAHOBUTENBHBIC peakiuu. [Ipouecchl
OKHCJICHHS U BOCCTaHOBIIEHHS. OKUCIIUTENIH U BOCCTAHOBHTEIH.

Xumuueckuit sxcnepumenm:

M3y4eHHe O00pasloB BEIIECTB METAUIOB M HEMETALIOB, B3aMMOJIEHCTBHE THAPOKCHIA
LIHHKa € pacTBOpaMH KHCJIOT M IIEIOYCH, NPOBEJEHHE ONBITOB, HILTIOCTPUPYIOMIMX MPHMEpbI
OKHCIIMTEIIPHO-BOCCTAHOBUTETbHBIX PeaKiuii (ropeHune, peakiiy PasiokKeH s, COSTHHCHNMS).

Mescnpeomemnsie ceasu

Peanusauns MexnpeIMETHbIX CBS3ei IpU M3y4YCHHH XAMHM B 8 Kiacce OCYLIECTBIIACTCS
HEpe3  MCHOIB30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX [IOHATHH, TaKk ¥ IOHATHIA,
ABJIAIOMINXCS CHCTCMHBIMHU U1 OT/CNIBHBIX MIPEIMETOB €CTECTBEHHO--HAYYHOTO I{MKIIA.

Ofmme ecTecTBeHHO--HAy4HBIE NOHATHS: Hay4yHBIA (AKT, rUMOTE3a, TEOPHsl, 3aKOH,
aHamms,  CHHTe3,  KIacCHQUKAUMs,  NEPHOAMYHOCTh,  HAOIIOJEHHE,  JKCIEPHUMEHT,
MOJICJIHPOBAHKE, H3MEPEHHUE, MOJIEb, SBJICHUE.

Ousnka: Marepus, aTtoMm, OSIEKTPOH, IMPOTOH, HEHTPOH, HOH, HYKJIHI, H30TOIbI,
Pa/lHOAKTHBHOCTb, MOJICKY/a, SIEKTPHYECKHil 3apsji, BEIIECTBO, TeNo, 00BEM, arperaTrHoe
COCTOSIHHE BELUECTBA, a3, (PU3NYECKHE BEJMYMHBI, CAMHHUIBI W3MEPEHHs, KOCMOC, IUIAHETHI,
3BE3/161, ComnHie.

buonorns: gorocuutes, apixanue, 6uochepa.

I'eorpadus:  armocdepa, rumpochepa, MuHepaisl, FOPHBIE  IOPOJIBI, MOJIE3HBIE
HCKOMaeMble, TOIIIIHBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo n xumMu4eckas peaknus

[lepuomuyeckuii  3aKoH. Ilepuomuyeckass cucreMa XUMHYECKHX 3JIEMEHTOB . N
Menzeneesa. Ctpoenne aTtoMOB. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOMCTB XHMHYECKHX
SJIEMEHTOB MEPBLIX TPEX MEPHOMOB, Kallusl, KAIbLMA W HX COEAMHEHMI B COOTBETCTBHH C
TOJIOXKEHHEM dJIeMeHTOB B [leproauueckoii cucTeMe U CTPOEHHEM MX ATOMOB.

CrpoeHue BemecTBa: BHJbI XHMHYECKOH CBS3H. THIIBI KPHCTALTMYECKUX PEMIETOK,
3aBHCHUMOCTh CBOHCTB BEIIECTBA OT THIIA KPHCTAUIMYECKOW PEIIETKH W BHAA XHMHYECKOM
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BelIeCTB. XHMHYECKHE CBONCTBA
BCIICCTB, OTHOCALIMXCHA K pa3iHYHbIM KJlaccaM HEOPraHHYECKHX COEIMHEHHWH, reHeTHYecKas
CBSI3b HEOPraHUYESCKUX BEIIECTB.

Knaccuukanus XuMHYeCKHX peakumii Mo pasTuuHbIM NpH3HAKAM (110 YHCITy H COCTaBy
YJaCTBYIOIIMX B PpPEaKIWH BEUIECTB, IO TelIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHei
OKHMC/ICHHS XHUMHUYECKHX 3JIEMEHTOB, MO OOpaTHMOCTH, IO YYacTHIO Karalu3aropa). JK30- H
SHIOTEPMHUECKHIE PEAKIIMH, TEPMOXUMUYECKHE YPABHEHHUS.

onsTie o ckopoctn xumudeckoi peakiuu. IMonsitHe 06 OGpPaTHMBIX 1 HeoOpaTUMBbIX
XHMHYECKUX peakiusaX. [loHsrtne o roMoreHHBIX M reTeporeHHbIX peakiusx. [lomsTHE O
karammse. IloHstme o XuMHyeckoM paBHoBecuH. MaKTOpbl, BIMSIONIHE HA CKOpPOCTh
XHMHYECKOH PEAKIMU U TOJOXKEHHE XUMUYECKOIO PABHOBECHSI.



OKHCIIUTENbHO-BOCCTAHOBHTE/IBHBIE  PEAKINH, 3ICKTPOHHBIM OallaHC OKHCIIUTEIIBHO-
BOCCTaHOBHTENIbHON peakuuu. COCTaBleHHE yYpaBHEHHH OKHCIHTENbHO--BOCCTAHOBHTE LHbIX
PCAKIMH € HCTOJIb30BaHHEM METO/a JIEKTPOHHOTO Oatanca.

Teopus snexTponuruyeckoit aucconmauu. DNEKTPONUTHI U HEIEKTPOHTHL. KaTHOHBI,
aHHOHBL. MexaHu3M [MCCOLHAIMU BEIECTB C DA3IHYHBIMH BHAAMH XHMHUYECKOH CBSI3H.
Crenensb jucconmarmn. CHibHBIE U C1abble HTeKTPOIHTL

Peakiiun moHHoro obmena. YcioBust NPOTEKaHHS PeaKiiiii HOHHOTO obMeHa, MoJHbIE U
COKpalEHHbIC HOHHbIE ypaBHeHHs peakimii. CBOWCTBA KHCJIOT, OCHOBAHMI M COJIel B CBeTe
NPE/CTABNCHUH 00 OIEKTPONIMTHYECKOH JHcConHalmu. KauecTBeHHBIE PEakuu¥ HA HOHBL
[lonsTHE O rHApOIU3E CoIei.

Xumuueckuit skcnepumenm:

O3HAaKOMIICHHE C MOJEIAMH KPHCTALIMYECKHX PEIIETOK HEOPraHM4YeCKHX BEIIECTB —
META/JIOB M HeMeTauloB (rpagura M anmasa), CIIOKHBIX BELIECTB (x;opuaa Harpus),
MCCIICTIOBAHUE 3aBUCMMOCTH CKOPOCTH XHMHYECKOH DPEAaKI[MH OT BO3/ICHCTBHSI pa3IHYHbIX
(hakTOpoB, HCClE0BaHKE HIEKTPONPOBOHOCTH PACTBOPOB BELIECTS, nporecca JAHCCOLMALUH
KHCJIOT, IEOYeH W conel (BO3MOXKHO HCIONBb30BAHHE BHIEO MATEPHANOB), IIPOBEJCHHE
ONBITOB, HJUIFOCTPUPYIOIIMX TPU3HAKH NPOTEKaHUs peakiuid HOHHOro obmeHa (obpaszoBanue
OCajlka, BbIICICHHE Tra3a, 0OpasoBaHWE BOJbI), ONBITOB, WIUIFOCTPHUPYIOMMX IIPUMEpH
OKHCIIUTE/IBHO-BOCCTAHOBUTE/IbHBIX peaKUHil (ropeHHe, PeaKlUu pasiioKeHHs, COETUHEHHS),
paclio3HaBaHHE HEOPraHW4YECKHX BEIIECTB C IOMOLIbIO KAYECTBEHHBIX PEAKIMi Ha HOHBIL
pelIeHHE IKCIIEPUMEHTAIILHBIX 3a/1a4.

Hemeraiuibl 4 ux coeiunenns

OOwmast xapaktepuctuka ranoreHoB. OcoGEHHOCTH CTPOEHHS aTOMOB, XapakTepHbIe
creneHu oxkucneHus. CTpoeHMe M (U3HYECKHE CBOMCTBA MPOCTBIX BEHIECTB — TrATOTEHOB.
XUMHYECKHE CBOMCTBA HA IpUMepe XJIopa (B3aMMOJEHCTBHE C METallllaMH, HEMETa/LUIaMH,
menoyamu).  Xioposojopona. ConsiHas KHCIOTA, XUMHYECKHE CBOMCTBA, MOJIYYEHHE,
npuMenenue. JlefictBue Xopa 1 XJI0poBOIOPO/a Ha OPraHu3M YenoBeka. Bakueifimme XI0pu bl
U MX HaXOXK/ICHHE B IPHPO/IE.

OOmas xapakrepucruka s1eMenToB VIA-rpynnel. OcoOEHHOCTH CTPOGHHS aTOMOB,
XapaKTepHbIe CTeNeHH OKHCieHus. CTpoeHue M (PU3MYECKHe CBOMCTBA MPOCTBIX BEINECTB —
KHCJIOPOZa U Cepbl. AJUIOTPONHBIE MOAMGBHKAIIME KHCIOPOJa M cepbl. XMMHYECKHE CBOMCTBA
cepel. CepoBOfOpoA, CTpoeHHe, (U3MUECKHE M XUMHYECKHE CBOWCTBA. OKCHIBI cepbl Kak
NPENCTaBUTENIN KUCJIOTHBIX OKCHI0B. CepHas KuclioTa, (U3HYECKHe W XMMHYECKHME CBOHCTBA
(oOmme Kak mnpeacTaBHTENs Kiacca KMCIOT M crienupuueckue). XHMHYECKHE DEaKIiy,
JIE)KAIIME B OCHOBE IPOMBILLICHHOIO crocoda moiydeHus cepHOW KucioThl. IIpuMeHenue
cepHO# KHCI0ThL. Comu cepHO# KUCIIOTHI, KaueCTBEHHAs peakius Ha cyibgar-uoH. Haxoxenue
Ceppl M €€ coeMHeHMH B mnpupoge. XHMHYECKOe 3arps3HEHHE OKpYKAIOUIeH cpespl
COCJIMHEHUAMH Cepbl (KHCJIOTHBIE JOXKH, 3arpA3HEHHE BO3JyXa H BOJOEMOB), CIIOCOOBI €ro
[PEAOTBPALICHHS.

O6mas xapaktepucThka o1eMeHTOB VA-rpynmel. OcoGEHHOCTH CTPOGHHS AaTOMOB,
XapaKTEPHbIC CTENEHH OKHMCICHHUsS. A30T, pacnpoCTpaHeHHE B MpUpOje, (u3HYecKHe u
XHMHYecKHe cBoicTBa. KpyroBopot a3ora B nmpupoje. AMMHAK, €ro (pU3HUECKHe U XUMHYECKHE
CBOHCTBA, NOJTyYeHUE U npHMeHeHHe. CoMu aMMOHUSL, UX (PU3MYECKHE H XMMHUYECKHE CBOHCTBA,
npuMenenue. KadectBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHCJIOTa, €€ MoJIydyeHHe,
(usuyeckue u xummueckue cBoiicTBa (0OlNMe Kak MNpEACTABHTENS KiIacca KHCIOT W
cnenduyeckue). Mcnonp3oBanue HUTPATOB W COJiell aMMOHHS B KayeCTBE MHHEPAIbHBIX



ynoOpenuit. Xumudeckoe 3arpsisHenne oKpykaromeii Cpelbl COeIMHEHHSMH a30Ta (KHCIOTHBIC
AONKIIH, 3arpsA3HCHUE BO3/yXa, MOYBBI W BOAOEMOB). Pocdop, aLIOTPONHbIE MOAH(DHKAIHA
(ocdopa, dpusnueckne u xummueckue croiicTBa. OKCHI docdopa (V) u dpochopuas kucnora,
usHyeckne M XMMHYECKHE CBOWCTBa, moydenue. Mcrmosb3oBaHue ¢docaroB B KauecTe
MUHEPAIbHBIX y1OOpEHHH.,

OGmast xapaktepuctuka snementoB IVA-rpynmel. OcoGeHHOCTH CTPOEHHs aTOMOB,
XapaKTEpHBIC CTCIICHU OKMCIICHHSA. YTIIEpOJ, allIOTPONHbIE MOAU(HUKAIMH, PACIPOCTPAHEHNHE B
IpUpoJie, GU3HYECKHe 1 XHMUYECKHE CBOMCTBA. AJCOPOIIHSL. Kpyrosopor yriepozna B npupoe.
Oxcupl yrieposa, ux (Gu3HYecKHe W XUMHYECKHE CBOKCTBA, ICHCTBHE HA YKMBBIE OPrAHU3MBI,
NOTY4YCHHE U NPUMEHEHHE. JKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE ¢ OKCHIOM yraepoaa (IV),
THIIOTe3a ITI00aIBHOTO NOTeMICHAs KIMMATa, MapHHKOBBIA spdexr. YrompHas kucnora u eé
COHM, MX (H3MYECKHE H XMMHYECKHE CBOHCTBA, MONyYeHHE W NpuMeHenue. KauecTennas
peaKims Ha  KapOoHaT-uoHbL  VcmomesoBanme kapGOHATOB B OBITY,  MEIMIMHE,
NPOMBIILICHHOCTH H CEIbCKOM XO035HCTBE.

IlepBonavanbubie MOHSTHS 06 OpPraHMYECKHX BELIECTBAX KAK O COCTMHEHHSX yriepojia
(MeTaH, 9TaH, OSTWIEH, allETHIEH, 3TaHOIL [TIMLEpHH, YyKCycHas Kwucnora). [Ipupomnsie
HCTOYHHKH YIJI€BOAOPO/IOB (Yroiib, NMPUPOAHENA ras, He(Tb), NPOAYKTEHI HX NepepaboTKu
(Gen3uH), ux postb B GBITY U pOMBIILIEHHOCTH. [OHATHE 0 GHONOrHYECKH BAXHBIX BEIECTBAX:
Kupax, Oelkax, yIJeBOIax — W HX DOJM B JKM3HM 4YeloBeKa. MaTephaibHOe eIHHCTBO
OPraHUYeCKMX U HEOPraHHYECKHX COEUHEHUII,

Kpemuuii, ero ¢usmueckume u XuMuuecKWe CBOMCTBA, MOJIy4YEeHHE H IPUMEHEHHE.
Coenuuenus KpemHus B npupoje. OOuMe mpeacTaBaeHnss 00 OKCHIE kpemuua (IV) wu
KpeMHHEBOH KucoTe. CHITMKAThI, HX HCIIOJI30BaHKUeE B OBITY, B IPOMBIIUICHHOCTH. Bakueimue
CTPOMTCIIBHBIC MATCpHaibl: KEpaMMKa, CTEKIO, HeMeHT, OeroH, ene3o6eron. I[IpoGrems
0e30MacHOro NCNOL30BAHHS CTPOUTENBHBIX MATEPHANIOB B IIOBCEHEBHOMH HKH3HH.

Xumuueckuii yKcnepumenm:

H3y4eHHE 00PA3OB HEOPraHMYECKUX BEIIECTB, CBOUCTB CONSHOM KHCIIOTHI, IPOBE/ICHHE
KaQUeCTBEHHBIX PEAKIMil HAa XJIOPUA-HOHBI W HAOJIOJEHHE TPU3HAKOB MX MPOTEKAHHS, OIBITHI,
OTpaxarolike Gu3MIecKue H XUMHYECKHE CBOMCTBA raloreHOB M HX COCAMHEHHH (BO3MOKHO
HCIOJIE30BAHHE BHICOMATEPHAJIOB), O3HAKOMIIEHHE ¢ 00pasuaMu XJIOPUIOB (raJlOreHH/IOB),
O3HAKOMJICHHE ¢ o0pasuamMu cepbl H € COeJMHEHHSMH (BO3MOXKHO HMCIONb30BAHME
BHJICOMAaTepHaiioB), HabmojeHne npoiecca OOYIIMBaHHS —caxapa TOX  JeiCTBHEM
KOHUEHTPHPOBAHHOH CEPHOM KHCJIOTHI, H3yYeHHE XHMHYCCKHX CBOUCTB pa3baBiieHHOl CEepHOMH
KHCJIOTBI, MIPOBECHME KAYeCTBEHHOW pEakiMW Ha cyib(ar-HoH W HaboJeHHe NpH3HAKA eé
NPOTEKaHHsl, O3HAKOMJICHHE C (U3MYECKHMHU CBOcTBaMM a3ota, (Gocdopa M UX coemHHEHMt
(BO3MOXHO HCIIOIB30BAHHE BHICOMATEPHAIIOB), 06pa3iaMu a30THBIX H (HOcHOPHBIX yrobpenuii,
MOJTy4eHHe, COOMpaHWe, pacro3HaBaHHE M W3yYeHHE CBOKWCTB 4AMMHAKa, IPOBEICHHE
KQYECTBCHHBIX pEAKIMH HA HMOH aMMOHMA M (ochaT-HOH M H3ydeHHE MPU3HAKOB WX
MPOTEKAHMs, B3aHMOJCHCTBHE KOHIEHTPUPOBAHHOW a30THOH KHCIOTBI C MEAbIO (BO3MOXKHO
HCIOJIb30BAHWE BU/ICOMATCPUAIIOB), M3YyYEHHE MOJIE/CH KPHCTAIMYECKHX DPeIETOK anMasa,
rpaduTa, ¢yiiepeHa, O3HAKOMICHHE C IPOLECCOM AaICOPOIMM PACTBOPEHHBIX BEIIECTR
AKTHBHPOBAHHBIM YIJIEM M YCTPOHCTBOM IIPOTHBOrasa, MOIy4eHHe, COOMpaHue, pacio3HaBaHue
U M3YYCHHE CBOWCTB YIJIEKHCIOrO rasa, IpOBE/ICHHE KaYeCTBEHHBIX peakiuii Ha kapGoHAT
CHIIMKAaT-HOHbl W H3YYEHHE TIPU3HAKOB MX MPOTEKAHHs, O3HAKOMIJIEHHE C MPOIYKIHEH
CHJIMKaTHOH TMPOMBIILIEHHOCTH, PEelleHHe IKCIEPUMMEHTATBHBIX 3a71a4 1o Teme «Baxueimmue
HEMETaJlJIbl U UX COCAHHEHHUS).



MeTanabl 1 HX COeIHHEHHS

OOwas xapakTepHCTHKA XMMHYECKHX OJJIEMEHTOB — METAIIOB HA OCHOBAHHH ux
nonoxenus B Ilepronudeckoit cucreme xummuueckux snementos JI. U. Menneneesa u CTPOEHUsI
atomoB. Crpoenue MerawioB. Merammmueckas CBSI3h M MeTaTHYECKAs KpUCTAIIMYECKas
PEIETKA. DNEKTPOXUMHYECKHH Pl HampsOKeHHH MeTawioB. (DH3MUECKHe M XUMHUYECKHE
CBOMCTBA MeTamioB. O6mmue crnocobsl nonydenus Metamwios. IlonsTie o KOPPO3MH METaJLJIOB,
OCHOBHBIE CIIOCOOBI 3ALMTHI MX OT KOppo3uu. CrutaBbl (CTaib, 4yryH, JOpalOMUHNI, OpoH3a) 1
UX NPHUMEHEHHE B OBITY M IPOMBIILICHHOCTH.

Ilenounbie MeTambl: nonoxenue B [lepHoIudeckoil CHCTEMe XMMHMYECKHX JIEMEHTOB .
M. Menzeneesa, cTpoeHHEe MX aTOMOB, HAXOXKIECHHE B NPUpoie. DUINUCCKHE H XMMHUYECKHE
CBOHCTBA (Ha IpuMepe HATPHUs U Kanusi). OKCHIbI B THAPOKCH/IBI Hatpus W Kamus. [Ipumenenne
IIEI0YHBIX METAJUIOB M UX COSIHHEHHII,

llenouno3eMenbHble MeTALIBl MAarHWi W KAIbLMH: TONOKEHHE B [Tepnoauyeckoii
CHCTEME XHUMHYECKUX srieMeHTOB JI. M. MeHnneneea, crpoeHne MX aTOMOB, HaxOXIeHHE B
npupoze. OU3nyecKHe ¥ XUMHYECKHE CBOWCTBA MArHUs M Kaublus. BaxHeiimme COEIHHEHHMs
KaJIbLst (OKCHJL, TMIPOKCHA, COItH). JKECTKOCTE BOJIBI M CIIOCOOBI €8 yCTpaHeHwus.

AJNIOMUHHN: TIOJNOXKEHHE B [lepuonuyeckoit cucreme Xumuueckux snementos J[. U.
Menzeneesa, crpoenue aroma, Haxoxaenue B npupose. OuU3nYECKHe H XHMHUECKHE CBOHCTBA
AIOMHHUS. AM(OTEpPHBIE CBOHCTBA OKCH/IA M THIPOKCH/IA ATFOMHHMUSL.

Keneso: nonowenue B IleproaMyeckoil CHCTEME XMMHUYECKHX 3JIEMEHTOB o N
MeHzeneeBa, cTpoeHne aToMa, HaXOXK/IeHHe B mpupoze. DU3MYecKue M XUMHYECKHE CBOICTBA
Kenesa. Okemapl, ruapokenasl u comu skenesa (II) u sxenesa (I1I), ux cocras, cBoiicTBa W
NOJIy4eHHe.

Xumuueckuit sxcnepumenms:

O3HaKOMJIEHHE ¢ OOpasiuaMM METaIOB M CIUIABOB, MX (DPU3MYECKHMH CBONCTBAMH,
M3YHUCHHE PE3YNIbTATOB KOPPO3UH METAIOB (BO3MOXHO HMCIONB30BAHHE BH/EOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJIEHCTBHS OKCHA KaJlblHs M HATPHS C BOXOH (BO3MOMKHO HCIIOTE30BAHHE
BH/ICOMATEPHATIOB), HCCIIEJ0BAaHHE CBOWCTB KECTKOM BOBI, MpOIECcca TOPEHHS JKele3a B
KACI0poae  (BO3MOXKHO — HCHOJIb30BaHHE — BHEOMATEPUAIOB), TNPU3HAKOB  IPOTEKAHMUS
KaueCTBEHHBIX PEAKIMA HA MOHBI: MarHMs, KaJIblus, ATIOMHHUS, IIWHKa, Kene3a (I1) u xenesa
(IIT), meanm (II), Habmromenue U onucanue NPOIECCOB OKpAIIMBAHHUS TJIAMEHH HOHAMH HATPHS,
Kalisi ¥ Kaublusi (BO3MOXKHO MCMOJIB30BaHHE BU/COMATEPHAIIOB), UCCEN0BaHHe aM(pOTEPHBIX
CBOHCTB MHJPOKCH/Ia AIOMHHHS M THPOKCH/IA [IMHKA, PellleHHe SKCIEPAMEHTAIBHBIX 38124 110
TeMe «BaxkHelmme MeTauibl B UX COSTUHEHHUS.

XuMHS H OKPYKA0mWas cpeaa

BemiecTsa u Matepuansl B MOBCEHEBHOM KM3HH YeloBeKa. be3omacHoe MCIonb30Banue
BCUIECTB WM XMMHYECKHX peakuuii B ObiTy. [lepBasi momomip NpH XMMHYECKHX OXKOrax M
OTpaBJICHHUSX.

XAMHYECKOe 3arps3Henne OKpyXKalomeil cpe/isl (MpejiebHas 0MyCTHMAs KOHIIEHTPAIHS!
Bemects, aanee — [1/K). Posib xuMuu B pemieHnn 5K0I0rH9ecKux mpobiem.

Xumuueckuit skcnepumenm:

U3y4eHHE 00Pa3LOB MATEPHATIOB (CTEKJIO, CILIABBI METAILIOB, MOJMMEPHBIE MATEPHAIIB).

Meswcnpeomemmupoie ceasu

Peanusaimus MexXnpeIMETHBIX CBsi3eil IPH H3yYeHHH XHMHH B 9 KJIacce OCYIIECTBISETCS
4epe3 MCIOJIb30BaHME Kak OOIIMX eCTECTBEHHO-HAYYHBIX IOHATHH, TaKk ¥ TIOHSTHIA,
SABJISIOIIAXCS CUCTEMHBIMH JUISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOIO IIMKJIA.



Obmue ecTeCTBEHHO-HAYYHbIE [OHSTUS: HAaY4YHBIA (aKT, THIIOTE3a, 3aKOH, TEOpHI,
AHAIH3,  CHHTE3,  KIACCH(UKALHsi,  NEPHONMYHOCTh,  HAOMIONeHHe,  HKCIEPHMEHT,
MOJICTHPOBAHHE, H3MEPEHUE, MOJIEIIb, IBJICHUE, TAPHUKOBBIH 3 HEKT, TEXHOTOTHS, MaTEPHAIIBL.

®u3uka: MaTepus, aToM, O3JIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIHJ, H30TOIbI,
Pa/lHOAKTHBHOCTb, ~ MOJICKYJId, OJJICKTPHYCCKHH 3apsj, IPOBOJIHHKH, MOJYIPOBOJHUKH,
AMDJIEKTPHKH, (OTOSIEMEHT, BEIIECTBO, Tel0, 0OBEM, arperaTHoe COCTOSHHE BEIIECTBA, Ias,
pacTBOp, PpacTBOPHMOCTb, KPHUCTA/UIMYECKAs peEIETKa, CIUIABbl, (GHU3HYECKHE BETMYMHBL
C/IMHUIIBI H3MEPEHHUS, KOCMUYECKOE IPOCTPAHCTBO, IIaHeThl, 3B&3 161, CoHIe.

buonorus: dorocuntes, apixanue, Guocdepa, skocHcTeMa, MHHEpalIbHbIE yH0OpeHus,
MHKPO3JIEMEHTbI, MAKPO3JIEMEHThI, IUTATEbHbIE BELECTBA.

['eorpadusa: armochepa, rumpocdepa, Munepasi, TOPHBIE MOPOJbl, MOJIE3HBIE
HCKOTIaeMbl€, TOILIMBO, BOJHBIE PECYPCHL.



[VIAHUPYEMBIE PE3VJIbTATbI OCBOEHHMS NMPOTPAMMBI MO XUMHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE pe3yibTaThl OCBOEHMS NPOrPaMMbI OCHOBHOTO OOIIEro oOpazoBaHus
JIOCTHIAlOTCS B X0/€ 00YYEHHSI XHMHH B €IMHCTBE Y4eOHOH W BOCIHTATEIBHON JeSTEIbHOCTH B
COOTBCTCTBHM ¢ TPAAMUHOHHBIMH  DOCCHHCKMMH  COUMOKYJIBTYPHBIMH ¥ JYXOBHO-
HPABCTBCHHBIMU LICHHOCTAMM, NPHHATHIMH B OOIIECTBE MpPaBUJIAMH W HOPMAMH TOBEICHUS H
CIIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHHS, CAMOPA3BHTHS H COLAATH3AIIHH obyuarommuxcs.

JIMYHOCTHBIC pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOH TO3UTUBHbIX LEHHOCTHBIX OPHEHTAIMH M PACHIMPEHHe OMbITA JEATEIbHOCTH HA ef
OCHOBE, B TOM YHCJIE B Y4CTH:

1) IaTPHOTHYECKOI0 BOCIIMTAHUS

IICHHOCTHOTO OTHOUICHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAyJHOMY
HACJICIHIO, TNOHUMAHHWS 3HAYCHHS XUMHYECKOH HayKd B JKH3HH COBPEMEHHOro oO0IecTsa,
CIIOCOOHOCTH BIAZIeTh JIOCTOBEPHOI MH(pOPMaLMel O MepeJoBbIX JOCTHKEHHIX H OTKPBITHSAX
MHPOBOH U OTEYECTBEHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSX 00 YCTpOHCTBE
mupa H ob1ecTsa;

2) rpaxIaHCcKoOro BOCIIMTAHHMSA:

OPEICTaBICHUsI O COLHAIbHBIX HOPMax M IpaBHJIaX MEXIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 0O0LIeCTBEeHHO TOJIE3HOi,
y4eOHO-HCCIeI0BATEbCKON, TBOPYECKOH M JPYTHX BHAAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHO JeATEIBHOCTH TP BBITIOJHEHUH Y4eGHBIX, MO3HABATEILHBIX 337124,
BLITIOJIHEHMM XHMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMH YYeOHBIX IIPOEKTOB, CTPEMJCHHS K
B3aUMONIOHHMAHHIO M B3aHMOIIOMOIIM B IIpoLecce TOH y4eOHOM /eATeNbHOCTH, FOTOBHOCTH
OLICHMBATh CBOE TIOBEJCHHE M MOCTYNKHM CBOMX TOBApHUINEH C MO3WIMH HPABCTBEHHBIX M
NPABOBBIX HOPM C Y4E€TOM OCO3HAHMS MOCNECTBUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOr0 NO3HAHMS

MHPOBO33PDEHYECKHE  TPEJCTABJICHHS O  BELIECTBE M  XHMHUYECKOM  peakiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKH M COCTABJISIOIIME OCHOBY IS
NOHAMAaHUs  CYIIHOCTH  HAy4YHOM  KapTWHBI MHpa, MpeACTaBleHHs 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3sBUTHS NPUPO/IbI, B3aUMOCBSA3AX 4YeJOBeKa C IMPUPOIHOM Cpeoil, 0 poju
XHMHH B IIO3HAHHH ITUX 3aKOHOMEPHOCTEN;

NO3HABaTe/IbHbIE MOTHBLI, HAlpaBJICHHbLIC HA TMOJYYEHHE HOBHIX 3HAHHUHM 110 XUMHH,
HeOOXoMMBIE /It OOBSCHEHHS HabIOJaeMBIX TIPOIECCOB W SBJICHHI, I103HABATEIBHOI,
HH(OPMALMOHHOH M YHTATENHCKON KyJIbTYPhI, B TOM YHCIE HABBIKOB CAMOCTOSTEILHOM paboTsI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON IUTEPATYPOH, AOCTYNHBLIMH TEXHHYECKHMH CpPEICTBAMH
MH(POPMAIIHOHHBIX TEXHOJIOIHIA;

MHTEpEC K OOYYEHMIO M MO3HAHMIO, JHOO03HATEILHOCTh, FOTOBHOCT M CHOCOGHOCTH K
camMo00pa30BaHMIO, TIPOEKTHOH M HMCCIIENIOBATE/ILCKOM JESTEbHOCTH, K OCO3HAHHOMY BBIGOPY
HAIlpaBJIEHHOCTH U YPOBHs OOyUYEHHS B JaIbHEHIIEM;

4) popmupoBaHHs KYJILTYPBI 310POBbSI:

OCO3HAHHE LEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3/10pOBbIH 00pa3 XM3HM, OCO3HAHHE IOCIEACTBHI M HENPUATHE BPEIHBIX
TNPUBBIYEK (YIOTPEOJICHUsS alKOTONSl, HAPKOTHKOB, KYPEHHs), HEOOXOIHMOCTH COOIIONEHHS



npaBu 0€30MacHOCTH TPH OOPAIICHHH ¢ XMMHYECKMMM BEILIECTBAMH B OBITY ¥ peanbHOM
KHU3HH;

S) TpynoBoro BocnuTanus:

HHTEPEC K NIPAKTHYECKOMY H3Y4YeHHIO NIpopeccHii H Tpya pasIHIHOro poJa, yBaKeHHE K
Tpyay W pesyjbrataMm TPYJIOBOH JEATENBHOCTH, B TOM 4YHCIE€ HAa OCHOBE IIPUMEHEHUS
PEAMETHBIX  3HAHWH 10 XHMHH, OCO3HAHHBIA BHIGOp WHIMBHIYAIBHOM TPaeKTOPUH
NMPOJOIDKEHUS 00pa3soBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX HHTEPECOB M MOTPeGHOCTENH, yClemHoi MPOPECCHOHAIBHON JIESITENTBHOCTH H
PasBHTHS HEOOXOMMMBIX yMEHMUH, TOTOBHOCTE aJlaliTHPOBATECS B IPODECCHOHATBHOI cpene;

6) 9K0JIOrH4YeCKOro BoCIMTAHMSA:

IKOJIOTHYECKH 1e/1ec000pa3sHoe OTHOIIEHHE K IPUPO/IE KaK HCTOYHHKY JKH3HH Ha 3emie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHHE LEHHOCTH 310POBOrO M 0€301acHOro obpasa KH3HH,
OTBETCTBCHHOC OTHOILUCHHWE K COOCTBEHHOMY (H3HYECKOMY M TICHXHYECKOMY 3J10pPOBBIO,
OCO3HAHHE UCHHOCTH COOIMIOICHUs NPABHII GE30MIACHOTO MOBEICHHS TIPH PAaGOTe ¢ BELIECTBAMH,
a TaKKE B CUTYAIMSIX, YIPOKAIOMKX 370POBBIO U KH3HHU JTFOEH;

CHOCOOHOCTH NPHMEHSTh 3HAHMS, IOJY4AEMbIC NPH H3YYEHWH XHUMHH, JUIS penreHus
3a/1ad, CBA3AHHBIX C OKPYIKAIOLIEH NPUPOAHOH CPEOH, LISl MOBBIIEHHUS YPOBHS SKOJIOMHYECKOH
KYJIbTYpbI, OCO3HAHHSA ITIOOAIBHOTO XapaKTepa SKOJIOrMYecKHX MpoGieM M myTeil ux pelieHus
TNIOCPEACTBOM METOJI0B XUMHH, SKOJIOTHYECKOTO MBIILICHHS, YMEHHS PYKOBOICTBOBAThCS MM B
T103HABATEbHOH, KOMMYHHKATHBHON M COLMATLHOM IIPAKTHKE.

METAINIPEJIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pPe3yNbTATOB BBUICISIOT 3HAUMMBIC JUIS dopmupoBanus
MHPOBO33peHHsI OOIIEHAYYHBIE MOHATHS (3aKOH, TEOpHsi, MPHHLIAIL, THIOTE3a, ¢axT, cucrema,
TIPOLECC, IKCICPUMEHT M IPYToe.), KOTOPbIE HCMOJbB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUeOHBIX
MpeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHWH W3 ITHX NPEIMETOB (POPMHPOBATHL MPEICTABICHHE O
LEJIOCTHO! Hay4HOH KapTHHE MHpa, W yHHBepcaibHble ydyeGHbIE AeiCTBHSA (mo3HaBarTesbHbIE,
KOMMYHHUKAaTHBHBIE, PEryIsTHBHBIC), KOTOpble OOecnedmBaOT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOATEIbHOMY ILTAHHPOBAHMIO U OCYILECTBICHHUIO YUeOHOH AeSTeTbHOCTH.

Ilo3HaBaTe/IbHBIC yHHBEPCAIbHbIE YYeGHbIE AelicTBHS

basoBbie Tornueckne geiicTeus:

YMCHHSL MCIIOJIBb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS IIPH OCBOCHHM 3HAHMIA:
PACKPBIBATE ~ CMBICI  XMMHYECKHX MOHATHH (BBLIENATH MX XapakTepHble MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMM MOHSTHSMH), HCIOJIL30BATh MOHSITHS VIS OOBACHEHHS
OTJCIbHBIX (DAaKTOB M SIBICHHUM, BHIOMpPaTh OCHOBAHHA | KPUTEPUH Ui KJIacCUHKaLuu
XUMHYECKHX BELIECTB U XUMHYECKUX PeaKkIMid, yCTAHABIMBATH IPUUHHHO-CIICJCTBEHHBIE CBA3M
MENTy OOBEKTaAMH H3YYEHHS, CTPOUTD JIOTHYECKHE PACCYKIEHHS (MH/1yKTHBHBIE, /e 1yKTHBHBIE,
M0 aHAJIOTHH ), JIENATh BHIBO/IbI U 3aKIHOYEHHSL;

YMCHHC NPUMEHATL B MPOLECCEe MO3HAHUS MOHATHS (TIPEeIMETHBIE W METANpPEIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIONb3yeMble B XHMHH, MPeoOpa3’oBbIBATH IIHPOKO
[IPUMCHSACMBIC B XHMUM MOJE/IbHBIC MPE/ICTABICHHUS — XMMHYECKHI 3HAK (CHMBOJI DJIEMEHTa),
XuMHYeckas (opmylna W ypaBHEHHE XMMHUYECKOH pEaKiMd — [pH peleHnd  yueOHO-
NIO3HABATCIBHBIX  33ada4, C Y4E€TOM OTUX MOJIEIBHBIX NPEJICTABICHHH BBISBISTE M
XapaKTepHU30BaTh CYLICCTBEHHBIE NPU3HAKH H3ydaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB M
XHMHYECKUX PEaKIUH, BBISIBIATH OOLIME 3aKOHOMEPHOCTH, NMPUYHMHHO-CIIE/ICTBEHHBIE CBS3U M
IIPOTHBOPEYHS B U3Y4YaE€MBIX [TPOLECCAX M SBJICHUSIX.

basoBble HecsenoBarebeKue elcTBHN:



YMCHHC HCIIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA IO3HAHMS, a
TaKXKe B KauyeCTBE OCHOBBI UL (POPMHPOBAHMS THIOTE3Bl IO IMPOBEPKE [IPaBHJIbHOCTH
BBICKA3bIBAEMBIX CYKJICHHIA,

NpHOOpETEHHE OMNbITA MO IUIAHUPOBAHMIO, OPraHM3ALAN H NPOBEICHUI0 YHEHUUYECKHX
OKCTICPHUMEHTOB, YMEHHME HAaOIIONATh 32 XOA0M MPOLECca, CAMOCTOSTEILHO NPOrHO3UPOBATh €ro
pesyibTar, (popMynupoBath 0GOGIIEHHS M BBHIBOJLI 10 pe3yibTaTam MPOBEAEHHOIO OIBITA,
MCCIIe/I0BaHMsl, COCTABIATE OTYET O MPOJEIaHHOM padoTe.

Pabora ¢ nadopmanueii:

YMEHHE BbIOMpATh, aHATH3UPOBATH H HHTEPIPETHPOBATH HHPOPMALIHIO pa3IMYHbIX BHJIOB
¥ (OpM Npe/ICTaBIeHNS, Oy YaEMyIO H3 Pa3HBIX HCTOYHUKOB (Hay4HO-TIOMy ISIpHAS JIUTEpaTypa
XHMHYCCKOro  COACPXKAHMS, CHpaBOYHbIE 10COOMS, pecypchl MHTepHeTa), KpUTHYECKH
OLCHHBATh NPOTHBOPEYUBYIO M HEJIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHC NPUMEHSATH Pa3JIMYHbIC METO/IbI M 3AIIPOCHI NIPU OUCKE U 0TOOpe HHPOPMATIHH |
COOTBETCTBYIOMIMX JaHHbIX, HEOOXOJMMBIX [UISl BBINOJIHEHHS YUeOHBIX M O3HABATEIBHBIX 347124
ONPEeICIEHHOrO THNA, NMPHOOPETEHHE ONBITA B 00JACTH MCIONB30BaHHS HHPOPMALHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBafieHHe KyJIbTypOil aKTHBHOIO HUCIIOJIb30BAHMS PA3IHIHBIX
[IONCKOBBIX CHCTEM, CaMOCTOSTENBHO BHIOMPATH ONTHUMAIBHYIO (OPMY MpeaCTaBICHHUS
HH(OPMALIMK ¥ MIUIIOCTPUPOBATH PelllaeMble 3a1a4l HECIOKHBIMH CXEMaMH, JuarpaMMamH,
ApYruMu (popMaMu rpaduKu ¥ MX KOMOHHAIUSIMHE

YMCHHE HCIOJIb30BaTh M AHAIM3MPOBATH B Ipoliecce y4eOHOM M HCCIe/10BaTeNIbCKOM
AEATENbHOCTH HH(POPMALKIO O BIMAHAH NPOMBIILIEHHOCTH, CENTLCKOTO X035HCTBA H TPAHCIIOPTA
Ha COCTOSHHE OKPYIKarOIeH NMPUPOIHO Cpeibl.

KommyHuKaTHBHBIE yHHBepCaIbHbIe yaeGHbIe JeliCTBHS:

YMCHHs 3a1aBaTh BONPOCHI (B XOA€ JAuajora M (WJIM) JHUCKYCCHH) 10 CYIIECTBY
obcyk1aemMod  TeMbl, (OPMYIMpOBATH CBOM NPEUIOKEHHS OTHOCHTEIBHO BBIOJHEHHS
IpPeUIOKEHHOH 3a/1auu;

YMEHHS MPEJCTABIIATH MOJYYEHHBIE Pe3YJIbTaThl TO3HABATEILHOM AESTEILHOCTH B YCTHBIX
M THCBMEHHBIX TEKCTax; [JeNaTh IPE3CHTAIMI0 PEe3yJbTAaTOB BBIIOJHEHHS XHMHYECKOIO
SKCHepHMeHTa (1abopaTopHOro ombiTa, jabopaTtopHoil paGOTHI 10 MCCIIEHIOBAHHIO CBOHCTB
BEIIECTB, y4eOHOr0 MPOEKTa);

YMEHHS Y4eOHOro COTpYJIHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM II03HABATEIBHOH M
MCCIICZIOBATEIbCKON AEATENLHOCTH NPH PEHICHWH BO3HUKAIOUIMX MpobJeM Ha OCHOBE yuéra
O0LIMX HMHTEPECOB M COTIACOBAaHMS MO3ULMA (0OCYKIeHHs, OOMEH MHEHMSIMH, «MO3TOBBIC
IITYPMBD), KOOP/IMHALIUS COBMECTHBIX JICHCTBUH, ONpe/ie/IeHHe KPHTEPHEB [0 OIEHKE KavyecTBa
BBIITOJIHEHHOH paboThI U Apyrue).

PeryasitTusHble yHHBepcaibHbIe yueOHbIe JelicTBHA:

YMEHHE CaMOCTOATEIIBHO ONPEICIIATh LEH JeSTEIbHOCTH, TNIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOKO JEATEIBHOCTH, BBIOMpAThH
Hanbonee spdexTuBHBIE CrOCOOBI  pemieHMs yu4eOHBIX W I03HABATENBHEIX  3ajau,
CaMOCTOATE/IbHO COCTAaBJIATh WM KOPPEKTHPOBATh IPEUIOKCHHBIH AITOPUTM JCHCTBHH IIpH
BBIMIOJTHEHUH 3a/laHUil ¢ y4E€TOM MOJYYEHHS HOBBIX 3HAHMM 00 HM3y4aeMbIX 00BEKTaX —
BEIIECTBAX M PEAKIUsAX, OLIEHUBATH COOTBETCTBHE MOJTYUYEHHOTO Pe3yJIbTaTa 3asBIEHHON Hen,
YMEHHE UCII0JIb30BATh H aHAIM3UPOBATh KOHTEKCTHI, pe/iylaraeMble B YCIOBHH 33 IaHHI.

INPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpenMETHBIX PpE3yNbTATOB 110 OCBOEHHIO OOS3aTENLHOTO COJEPIKAHHS,
YCTAaHOBJICHHOIO JaHHOM (enepanbHOil pabodeil mporpaMMoi, BBIJIEISIOT: OCBOGHHEIE



00y4aroMMMACs HayyHbIE 3HAHUS, YMEHMS M CIOCOOBl JeHCTBHIA, crienupUIecKue s
IPEAMETHOH 00JacTH «XUMHS», BHUABI AEATEIHHOCTH IO MOJIYyYCHUIO HOBOTO 3HAHUS, €ro
HHTEPIPETALMH, IPEOOPA3OBAHHIO ¥ IPUMEHEHHIO B PA3IHYHBIX YUEOHBIX H HOBBIX CHTYAIIHAX.

K konuy obyuenns B 8 kaacce npenmernsie pe3ynbTaTel Ha 0a30BOM YPOBHE JOIKHBI
OTpaaTh CHOPMUPOBAHHOCTE Y 0OYHAIOIIMXCS YMEHHIA:

PACKpBIBATE CMBICT OCHOBHBIX XHMHYECKHMX MOHSATHH: aToM, MOJIEKyJa, XHMHYECKHI
JIEMEHT,  NIPOCTOE  BEIIECTBO, CIIOXKHOE BEWIECTBO, CMECh (OAHOPOJHAsS U
HEOHOPO/IHAsA), BAJEHTHOCTh, OTHOCHTEIbHAS ATOMHAS W MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJApHAs Macca, MaccoBas OIS XHMHYECKOro
JJIEMEHTA B COCIAHHEHHH, MOJSIPHBIH OOBEM, OKCHJI, KHCIOT4, OCHOBAHHE, COIB,
JIEKTPOOTPHIATEILHOCTD, CTENEHb OKHCIICHHUS, XHMUYECKas PeaKius, KIaccHpHKals
PCAKIIMH: PEaKIMK COeIMHEHNS, PEAKIIUA PA3JI0KEH S, PEaKIINH 3aMelIeHH S, peakiuu
00MeHa, 5K30- H H0TEPMHUYECKHE PEaKIHH, TEILIOBO s dexT peakunm, 11po atoma,
JJIEKTPOHHBIM C/IOM aroma, atomHas opOHTab, pajMyc aToMa, XHMHYECKas CBSI3b,
NOJIsipHAs M HEMOJIpHAsA KOBAJICHTHAsw CBA3b, MOHHAs CBA3b, HOH, KAaTHOH, aHHOH,
PacTBOP, MaccoBas N0JIs BEIIECTBA (IPOLEHTHAsI KOHIIEHTPALIU) B PACTBOPE;
HJLTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHMYECKHUX IOHATHH W TIPUMEHSTH 3TH
TIOHSATHS ITPH OITMCAHUH BEIIECTB U MX MpPeBPaIeHHiA;

HCIONB30BaTh XHUMHUYECKYIO CHMBOJMKY JUIS COCTaBJICHHS (OpPMY] BENIECTB U
YPaBHEHHI XMMHYECKUX PeaKIuii;

ONIPE/IC/ISATh BAIICHTHOCTb ATOMOB JJIEMEHTOB B OWHApHBIX COEJMHEHHUSX, CTEleHb
OKHCJIEHHs DJIEMEHTOB B OMHAPHBIX COEJMHEHHMSX, NPHHAIIEKHOCTh BEIIECTB K
Onpe/IeNCHHOMY KJIacCy COEeJMHEHHH 10 QopMyaaM, BHI XUMHYECKOH CBS3H
(KOBaJIeHTHAsS ¥ HOHHAsI) B HEOPraHMYECKHX COCIHHCHHUSAX

packpeiBath cMeica Ilepuoauyeckoro 3akona JI. M. Menzerneesa: 1eMOHCTpHPOBATH
MIOHMMaHHE MEPUOJIMYCCKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOB OT HX
nonoxenuss B [lepuonmueckoif cucreme, 3aKOHOB COXpAaHEHHSI MAacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKY/IIPHOIO y4EHHs, 3aKOHa ABOTajipo;
ONMHCBIBATL W  XapakTepu3oBarth TabiuuHyo Qopmy Ilepuoamueckoit cucTemsl
XHUMMYCCKHX 3JIEMEHTOB: pa3inyaTh HOHATHS «rJlaBHas noarpynmna (A-rpymma)y u
«nobounass moxarpymna (b-rpynma)», Mamele ¥ Gosbimue MePHUOJIbl, COOTHOCHThH
0003Ha4eHus, KoTophle HMeroTes B Tabnuie «Ileproamyeckas CHCTEMa XMMHYECKHX
anemenToB JI. Y. MenneneeBa» ¢ 4MCIOBBIMU XapakKTEPHCTHKAMHM CTPOCHHS aTOMOB
XUMHYECKUX OJIEMEHTOB (COCTaB M 3apsi siapa, OOIIEe YHCIO JJIEKTPOHOB M
pacIpeIeieHne X 0 JIEKTPOHHBIM CIIOAM );

KJIACCH(PMIMPOBATh XHMHYECKUE JIEMEHTHI, HEOPraHHYECKHE BEIIECTBA, XHMHUECKHE
peakuuu (II0 YMCIy M COCTaBY Y4aCTBYIOIIMX B PEAKIMM BELIECTB, 1O TEILIOBOMY
dbdexry);

XapakTepH30BaTh (OMHMCHIBaTh) OOIIME XHMHYECKHE CBOMCTBA BELIECTB Pa3jIMYHBIX
KJIaCCOB,  MOATBEPK/AAs  ONHMCAHWE IIPUMEPAMH  MOJIEKYJISPHBIX  YPaBHEHHi
COOTBETCTBYIOLIMX XHUMHYECKHX PEeaKI[Hii;

MPOrHO3HPOBATL CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAYECTBEHHOI'O COCTABa,
BO3MOXKHOCTH IIPOTEKAHHSI XHMUYECKHUX MTPEBPALLICHUAN B Pa3IMYHBIX YCIOBHSIX;
BBIYHUCIIATE OTHOCHTENBHYIO MOJIEKYJISPHYIO H MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO
J0JII0 XUMHYECKOT0 3JIeMeHTa 110 (PopMyle COeIMHEH S, MACCOBYIO JIOJII0 BELIECTBA B
PacTBOPE, MPOBOJHTH PACYETHI 10 YPABHEHHIO XUMUYECKOU PEaKIIMK;



[IPUMEHATH OCHOBHBIE OMNEPAIMU MBICTHTENLHON JEATENIBHOCTH — aHAIM3 U CHHTE3.
CpaBHEHHE, 0000IIEHHE, CHCTEMATH3AIHIO, KJIaCCH(DUKALMIO, BHIABIECHHE MPHYHHHO-
-CIIEICTBEHHBIX CBS3€d — JUIS M3YYEHMs CBOMCTB BEIIECTB M XMMHYECKHX PeaKImii,
CCTECTBEHHO-HAYYHBIC ~ METOJBl  [O3HAaHMA —  HaO/IOJEHWe,  H3MepeHHe,
MO/ICTIMPOBaHHE, SKCIIEPUMEHT (peallbHbId H MBICJICHHBIN);

CleNoBaTh TIpaBHIIaM  [OJIb30BAHMS XUMHMYECKOH NOCyJ0d H  1abopaTopHBIM
000py0BaHHEM, a TaKXke [paBHIaM OOpAlIeHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIMSAMH I10 BBIOJIHEHHIO 1a00PaTOPHBIX XMMUYECKUX OIBITOB [0 MOJTYYEHHIO
U COOMpaHHMIO ra3000pa3HBIX BEIIECTB (BOJOPOJA M KHMCIOPOJA), MPHTOTOBIEHHIO
PacTBOPOB C ONpe/Ie/IEHHOM MAcCOBOH /10/1elf pacTBOPEHHOIO BELIECTBA, IJIAHHPOBATEH
M IPOBOJMTH XUMHUYECKHE IKCIIEPUMEHTBI 110 PACIO3HABAHUIO PACTBOPOB INEI0YEH M
KHCJIOT C IOMOLIBIO HHMKATOPOB (J1akMyc, GpeHondTanernH, METUIOPAHIK U APYTHeE).

K koHuy obyuenust B 9 Kjacce IpeAMETHBIE Pe3yTbTaThl HA GA30BOM YPOBHE JOJIKHBI
OTpakath CHOPMHPOBAHHOCTH Y 00OYYAIOMIUXCS YMEHMIA:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKHX TOHATHI: XUMHYECKHM 3JE€MEHT, aToM,
MOJIEKYJIa, HOH, KAaTHOH, aHHOH, NPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTD,
JJICKTPOOTPHIATENILHOCTD, CTENEHb OKHUCIECHHS, XHMHYECKas peakilus, XMMHYecKas
CBA3b, TEILIOBOHM 3(Q(EeKT peaKiuu, MONb, MOJAPHBIA 00BEM, PacTBOP, IEKTPOIHTHL
HEOJIEKTPOJIMTEL, 3JICKTPOJIMTHYECKAS [UCCOLMAIMS, peakiud MOHHOIO0 oOMeHa,
KaTalM3aTop, XHMHYECKOE paBHOBECHE, oOpaTHMble W HeoOpaTHMBIE peakKIyy,
OKHCJIMTCJIBHO-BOCCTAHOBHUTEIIbHBIC PCaKkimum, OKHCIIMTEIb, BOCCTAHOBHTEIIb,
OKHMCJICHHE W BOCCTAHOBJIEHHE, aIoTponusi, aM(OTepHOCTb, XHMMHYEcKas CBS3b
(KOBaneHTHAs, WOHHAS, METAUIMYECKas), KPUCTALIAYECKAs PEIIETKa, KOPPO3Ms
METQJLIOB, CIUIaBBI, CKOPOCTH XWMHYECKOH PpeakiuH, Npele/bHO JOIyCTHMas
koHuenTpanus [1JIK Bemecrsa;

HJUTIOCTPUPOBATL B3aUMOCBS3b OCHOBHBIX XMMHMYECKHX MOHATHH W IPUMEHSATH ITH
TIOHSATHS [P ONMCAHUM BELIECTB U MX IPEBPALLCHHN;

HCIIO/Ib30BaTh XUMHYECKYI0 CHMBOJIMKY [UISi COCTaBleHHs (OpMys Bellects u
YPaBHEHHI XUMUUYECKUX pEaKIIMii;

ONpPENCNIATh BAICHTHOCTE M CTENEHb OKHCIACHHUS XHMHUYECKHX JJIEMEHTOB B
COC/IMHEHMAX PA3IMYHOTO COCTaBa, MPHHA/UIE)KHOCTh BELIECTB K ONpPEACIEHHOMY
KJIaccy coefMHeHHd 1o ¢opMmynaM, BHI XUMHYECKOH CBA3M (KOBAaJEHTHAS, HOHHAS,
MeTaJUIH4ecKas)) B HEOPraHHYeCKHX COEJMHEHHSX, 3aps] HMOHA MO0 XHMHYECKOi
(opmysie, xapakrep cpebl B BOAHBIX PacTBOPaX HEOPraHHYECKHX COEIMHEHH, THII
KPUCTAJUIMYECKON PEMIETKHA KOHKPETHOTO BEIECTBA;

packpeiBaTh cMbici [lepuoauyeckoro 3akona [l 1. Menzeneesa u 1€MOHCTPHPOBATH
€ro NMOHHMAHKME: ONMCHIBATL U XapakTepu3oBaTh Tabau4Hyto (Gopmy [lepuoanueckoit
CHCTEMbl XMMHYECKHX 3JIEMEHTOB: pa3jidyaTh IMOHSATHS «riaBHas moxrpymma (A-
rpynna)» u «mobounas momrpynma (B-rpymma)», manele m Gosblnme mepHOBL
COOTHOCHTh 0003HA4YEHHs, KOTOpblE MMEIOTCS B MEpHOAMYecKoil Tabmuue, c
YHCJIOBBIMH XapAKTEPHCTHKAMHU CTPOEHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTAaB M
3apsii sizipa, o0luee YUCIIO MEKTPOHOB H Paclpee/iecHHe UX MO IEKTPOHHBIM CIIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB OSJIEMEHTOB H  HX
COC/IMHEHUH B NPEZesIax MaJbIX NEPHOIOB M INIABHBIX MOATPYIIN C YYETOM CTPOCHHMS
HX aTOMOB;



KJIACCH(PUIMPOBATH XMMHYECKHE EMEHTHI, HEOPraHHYECKHE BEIIECTBA, XUMHYECKHE
peakuuu (IO YMCIY H COCTAaBY YYAacTBYIOIIMX B PEAKIMH BELIECTB, 10 TEIIOBOMY
s dexry, 10 UIMEHEHHUIO CTeneHel OKHCTCHAS XHMAYECKHX JJIEMEHTOB);
XapaKTepu3oBaTh (ONMCBHIBATH) OOLIHE W cHenMdUYECKHe XHMHYECKHE CBOMCTBA
[IPOCTBIX H CJIOXKHBIX BEIIECTB, MOATBEPHKIas OMMCAHUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPABHEHHH COOTBETCTBYIOLIMX XMMHYECKHX PEAKIIHii;

COCTAaB/IATE YPABHCHUS 3JIEKTPOIUTHYCCKON JIMCCOLMALMU KUCIIOT, IIEJI0Yel U Collei,
TIOJIHBIC ¥ COKPAIIEHHbIC YPABHEHHUS PeaKIMii HOHHOTO 0OMEHA, YPaBHEHHS PeaKIIuii,
TNOATBCPIKAAIOIIMX ~ CYIIECTBOBAHME TEHETHYECKOW CBSA3M MEXKJy BelecTBaMH
Pa3JIMYHBIX KJIACCOB;

PacKpbiBaTh CYIIHOCTh OKHCIIHTEIbHO-BOCCTAHOBHTEILHBIX PEAKIMH I10CPEICTBOM
COCTaB/IEHHS YJIEKTPOHHOTrO OajlaHca ITUX peakiuii;

[IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHMOCTH OT MX CTPOEHHS, BO3MOYKHOCTH
MPOTEKaHHsl XMMHYCCKUX MTPEBPALICHUH B Pa3THYHBIX YCIOBHSIX;

BBIMHCIIATE OTHOCHTEIILHYIO MOJIEKY/ISSPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MACCOBYIO
AOJIO XMMHYECKOT0 dJIEMEHTa 110 HopMyJie COeIMHEHHMS, MACCOBYIO JIOJIO BEIIECTBA B
PacTBOPE. MPOBOAUTH PACYETHI 110 YPABHEHHIO XUMMUYECKOM peakiiuu;

cobmonarte TNpaBMia [0Jb30BAHHS XHMHYECKOMH Hocyaon u  sabopaTopHbIM
00OpyJOBaHHEM, a TaKXKe Mpasuia oOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKLHSMH 110 BBINOIHEHHIO 1a00PaTOPHBIX XHMHYECKUX OIBITOB 110 MOIYYEHHIO
H COOHPAHHIO ra3000pa3HEIX BEIIECTB (AMMHUAKa H yTIEKHCIIOr0 ra3a);

[IPOBO/IMTH PeAKLMH, IMOATBEPIKIAIOIINE KaYECTBEHHBIH COCTAB PAa3IMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM TyTEM XIOpHI-, OpOMHI-, MOAMI-, KapOoHart-, (ocdar-,
CHIIMKAT-, Cymb(ar-, TI'MAPOKCHI-MOHBI, KATHOHbl AMMOHHSI M HOHBI H3yYeHHBIX
METAJUIOB, NPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHWYECKHX BEIIECTB;
IIPUMCHSATL OCHOBHBIC ONEPALMKM MBICIMTENbHOM JESTENbHOCTH — aHAIU3 M CHHTE3,
CpaBHeHHe, 0000IIeHHE, CHCTEMAaTH3alMIO, BHIABICHHE NPHYHHHO-CIICICTBEHHBIX
CBA3CH — Ul M3yYeHHs CBOMCTB BEIIECTB M XMMHYECKMX pEaKIMii, eCTEeCTBEHHO-
HAyYHBIC ~METOJBI TNO3HAHUA — HaOMOJICHHE, M3MEPEHHEe, MOJIEIMPOBAHHE,
SKCIIEPUMEHT (pealbHbIH U MBICIICHHBIMN ).
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