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Paboyas mporpamMma 1mo XMMHHM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHMs COCTaBJIE€HA Ha
ocHoBe TpeOoBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEeNbHON MPOrpaMMbI
OCHOBHOTO 00Imero o0Opa3oBaHMs, NpeACTaBICHHbIX B @enepalbHOM TOCYAapCTBEHHOM
00pa3oBaTeIbHOM CTaHAAapPTEe OCHOBHOTO 00IIEro oopa3oBaHus, ¢ y4€TOM pacrpeneEHHbIX 10
KJIaccaM MPOBEPAEMBIX TpeOOBaHUW K pPe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbHOU
IIPOrpaMMbl OCHOBHOTO 0O0Ilero 00pa3oBaHUs U 3JIEMEHTOB COJIEP’KaHUs, MPEACTABICHHbBIX B
VYHuBepcanTbHOM KOAM(PHUKATOpPE MO XMMHH, a TAaKKE Ha OCHOBE (benepanpHO paboueit
[IPOrpaMMbl BOCIIUTAHUS 00y4YaroluXcs IpU MOJyYEHUH OCHOBHOIO OOLIEro 0Opa3oBaHuUs U C
y uérom Konuenuuum mnpenojaBaHusi y4eOHOro mnpeaMera «XuUMHS» B 00pa30BaTENIbHBIX
opraam3anusx Poccuiickoii ®Dexeparuu, pealu3ylOMUX OCHOBHBIE OO0IIe0Opa3oBaTeIbHBIC
nporpaMmsl (ytB. Pemenuem Komnerun Munnpocsemenus Poccun, nporokon ot 03.12.2019
N IIK-4BH).

MOACHUTEJIbHAS 3ATINCKA

CornacHO cBOeMy Ha3HAa4eHHUIO pabodvas TporpaMMa SBIISETCS OPUEHTHPOM JUIS
COCTaBJICHUSI pabOYMX aBTOPCKUX IMPOTPAMM: OHA HaéT TPEACTABICHUE O LENAX, oOmen
CTpaTeruy OOy4YCHHS, BOCIHTAHHS M DPAa3BUTHSI OOYUYAIONIUXCS CpPEICTBAMHU Y4eOHOTO
npeaqmera  «XWMHUS»,  YCTaHaBIMBAaeT  00s3aTeNbHOE  TPEJAMETHOE  COJEepIKaHWe,
MpeIyCMaTPUBAET PACHpPEIeTICHHE ero 10 KJIaccaM M CTPYKTYPHUPOBaHHUE €ro Mo pasesiaM u
TEMaM Kypca, OonIpCACIACT KOJIMYCCTBCHHBIC U KAUCCTBCHHBIC XapaKTCPHUCTUKH COACPKAHMAA,
IaéT pacripenenieHne yaeOHbIX YacoB M0 TEMATHYECKUM pa3zieliaM Kypca U peKOMEHIYEeM IO
IIOCJIEIOBATEIIBHOCTD UX HM3Y4Y€HU C YYETOM MEXKIPEAMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JJOTUKH Y4eOHOTO MPOIEcca, BO3PACTHBIX 0COOCHHOCTEH 00YJarONIUXCs; OTIPEIeseT
BO3MO’KHOCTH TIPEIMETa Ul pealiu3alii TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM TMpPOrpaMMbl Ha YPOBHE OCHOBHOTO 00Imero o0pa3oBaHHs, a TakKkKe
TpeOOBaHMH K pe3ylbTaTaM OOydYeHHs] XUMHH Ha YpPOBHE eIl W3y4CHHUs IpeaMera U
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHON JESITEIBHOCTH/ YIEOHBIX NEHCTBHI yYEHUKA IO
OCBOCHHIO Y4EOHOTO CO/ICPIKAHMUSL.

Hcnonw3oBanue obGopynoBanus «Touka pocray NpH peann3aluu JTaHHOW paboueii
MIPOrpaMMBbI TIO3BOJISIET CO3/1aTh YCIIOBUS:
IUTSL PACHIMPEHHS COJICPKAHUS IKOJIBHOTO XMMHUYECKOTO 00pa30BaHus;
JUIs. TIOBBIIICHHSI TIO3HABATEILHOW AaKTHBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-HAYYHOU
00J1acTH; BOBJICUCHHS YUAIIUXCS B IPOSKTHYIO JICATEIBHOCTB;
JUIL Pa3BHTUS JIMYHOCTH peOEHKa B Tmpoliecce OOYYEeHUS XHMHH, €ro CIIOCOOHOCTEH,
(GOpMUPOBAHUS U YIOBJICTBOPEHUS COIIMATIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;
JUISl BBISIBJICHUSI MOTHBUPOBAHHBIX MIKOJHHHKOB, OPTaHU3allMU UX Pa3BUTHs B Pa3IMYHBIX
o0nacTsix 00pa30BaTEBbHOM, TBOPUECKOH I TEITHHOCTH.

Kommutekr oGopynoBanusi nentpa «Touka pocra» obecrieunBaeT 3(pQeKTHuBHOE
JOCTHDKEHHE  00pa30BaTENIbHBIX  pPE3yJIbTaTOB  OOYYAIOUIMMKCS 1O  [pOrpamMmam
€CTECTBEHHOHAyYHOU HAMpaBICHHOCTH, BO3MOXKHOCTb YIIyOJIEHHOTO M3Y4EHHUs OTIENbHBIX
mpeIMeToB, B TOM 4ucie i (GopMHpOBaHHMsS HM300pETaTEIbCKOTO, KPEaTUBHOTO,
KPUTHUYECKOTO MBIIUICHUS, Pa3BUTHUS (YHKIIMOHATHHOW TPaMOTHOCTU Yy OOY4YaroIIHUXCs, B
TOM YHCJI€ €CTECTBEHHOHAYYHOH U MaTeMaTHYECKOH.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bknag ydyeOHoro mpeamera «XHUMHsS» B JIOCTH)KEHHE Iiefieil OCHOBHOTO OOIIEero
o0Opa3oBaHus 00YCIOBJIEH BO MHOTOM 3HAYEHHEM XMMHYECKON HAayKH B MO3HAHUM 3aKOHOB
OPUPOJBI, B PA3BUTUM MPOU3BOJUTENBHBIX CHJI OOIIECTBA M CO3JaHUM HOBOH 0a3bl
MaTepUaIbHOM KyJIbTYpBHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAyK pacIpOCTPaHUiIa CBOE BIUSHUE HA
Bce OO0NacTH 4eJIOBEYECKOTO CYIIECTBOBaHMSA, 3ajlajla HOBOE BHJEHHE MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOH KyJIbTYphl, HEOOXOJUMBIM YCIOBHEM >KU3HU



oOrmiecTBa: 3HaHHE XUMUU CIY)KHT OCHOBOM sl (POPMHUPOBAHUS MHUPOBO33PEHUS UEIOBEKA,
€ro MpeJCTaBICHUN O MaTepUaIbHOM €INHCTBE MHPA; BAXHYIO POJb UTPAIOT POPMUPYEMBIE
XMMHUEH TpeJICTaBICHHUsI O B3aUMOIIPEBPAILEHUSAX SHEPruM M 00 SBOJIIOLMHU BEIIECTB B
MIPUPO/JIC; COBPEMEHHAsI XMMHS HAaIlPaBJIeHA Ha PEIIeHUE II100aIbHBIX TPOOIEM YCTOHYHUBOTO
pa3BUTHSL 4YEJOBEYECTBA — CBIPHEBOM, HDHEPrETHYECKOW, MHUILEBOM M 3KOJOTHYECKOMU
0€30MacHOCTH, TPOOIJIEM 3/IPABOOXPAHEHMS.

B ycnoBusix Bo3pacTaromiero 3Hau€HUs XUMHMM B KU3HU OOIIECTBA CYHIECTBEHHO
MOBBICUJIACh POJIb XUMUYECKOT0 00pa3oBaHus. B miane conuanuzanny OHO SBJISETCS OJHUM
U3 yCIOBUN ()OPMHUPOBAHUS MHTEIUIEKTA IMYHOCTH ¥ TAPMOHUYHOTO €€ Pa3BUTHAL.

CoBpeMEHHOMY YEIOBEKY XMMHYECKHE 3HaHUS HEOOXOJWMBI il MPHOOpPETCHHUS
OOLIEKYIBTYPHOTO YPOBHSI, TO3BOJISIFOILIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOT0OOpa3HOW >KM3HU OOILECTBA, JJISi OCO3HAHUS BaXXHOCTU Pa3yMHOTO
OTHOIIEHUSI K CBOEMY 3/JI0POBbIO U 3JIOPOBBIO JPYI'MX, K OKpYXKAloUleil MpUpoAHON cpene,
JUISL TPAMOTHOTO TIOBEJICHHS TPH HCIIOJIB30BAaHUM PA3JIMYHBIX MATEPHAIOB M XHUMHYECKHX
BEIIECTB B TIOBCEHEBHOM KH3HH.

XuMmuyeckoe 00pa3oBaHUE B OCHOBHOM IIIKOJIE SIBJISIETCS 0a30BbIM IO OTHOIIEHUIO K
cucTeMme OOIIero XuMHueckoro odpazoBanus. [103ToMy Ha COOTBETCTBYIOILIEM €MY YPOBHE
OHO peaju3yeT MpHUCyIIe OO0IIeMy XHMUYECKOMY OOpa30BaHHUIO KIIOYEBBIE LIEHHOCTH,
KOTOpbIE OTPa)KaloT IOCyJapCTBEHHbIE, OOIIECTBEHHbIE U WHIUBUIYaJIbHbIE MOTPEOHOCTH.
OTUM OTpenenseTcss CYIIHOCTh OOIIel crpaterun OOydeHMs, BOCIUTAHUS W DPA3BUTHS
oOyyaronmxcs CpeCTBaMU yueOHOT0 NMpeaMeTa «XUMHUS.

N3yuenne mnpeamera: 1) cmnocoOCTByeT peainu3aldd  BO3MOXHOCTEH  JUIs
camMopa3BUTHs W (POPMUPOBAHUS KYJIbTYPHl JIMYHOCTH, €€ 00med W (QyHKIMOHATBHON
IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEM
MOJAPOCTKOB, HABBIKOB UX CAMOCTOSITENILHOM yueOHOM eATeNbHOCTH, SKCIEPUMEHTAIbHbBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJMMBIX Kak B TIOBCEJIHEBHOM JKHM3HHM, TaKk MU B
npoheCCHOHANBHOW IEATEIBHOCTH; 3) 3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS,
3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIA[a HAa €AMHCTBO NMPUPOIbI U UEIOBEKa, SBISIETCA
OTBETCTBEHHBIM ATANOM B (JOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH IMOJAPOCTKOB;
4) cnocobcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TIPUPOJE, K YeOBEKYy, BHOCHT CBOW BKJIaJ B JKOJIOTHUYECKOE OOpa3oBaHHE
IIKOJIbHUKOB.

Hazpannble HampaBieHuss B OOy4eHMM XHMHUU OOECIEUUBAIOTCA CHELH(PUKOM
COJIep’KaHUs TpPeaMeETa, KOTOPHIN SIBJIAETCS MEeNaroruyeckd aJarnTHPOBAHHBIM OTpPaKEHHEM
0a30BOI HAYKH XUMUU Ha ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu 0CHOBHOI MIKOJIBI OPUEHTUPOBAH HA OCBOEHHE OOYUYAIOUIMMUCS OCHOB
HEOPraHMYeCKOH XMMHUU M HEKOTOPHIX TMOHATUH U CBEACHUNH 00 OTIENBHBIX OOBEKTaxX
OpraHNYECKON XUMUHU.

CrpykTypa conepxaHus mpeameTa cpopMUpoBaHa Ha OCHOBE CUCTEMHOTO MOAX0/1a K
ero uzyuenuto. CojepkaHue CKIAAbIBAaeTCs U3 CUCTEMbI MOHATUHA O XUMUYECKOM 3JIEMEHTE
U BEIECTBE M CHUCTEMBl MOHATHH O XUMHUecKoi peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpraHu30BaHbl 10 MPHUHLUUIY TOCIEIOBATEIbHOTO pa3BUTHS 3HAHUH Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUI pa3HOrO YPOBHS: AaTOMHO-MOJIEKYJISAPHOIO YYEHHUs Kak
OCHOBBI BCEr0 ecTecTBO3HaHUs, ypoBHs llepmoguueckoro 3akona JI. M. MenneneeBa kak
OCHOBHOTI'O 3aKOHAa XUMUH, YUE€HHs] O CTPOCHUH aToMa M XUMHUYECKOM CBSI3H, MpeACTaBICHUN
00 DIEKTPOJUTHUECKON IUCCOIMALMU BELIECTB B pacTBOpax. TeopeTHueckue 3HaHUs
paccMaTpUBAIOTCS Ha OCHOBE OSMIMPUYECKH IOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCJIEOBATEIILHO OT OJHOTO YPOBHA K JIpYrOMy, BBINOJHAS (YyHKUIUHU
OOBSICHEHUSI M TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHS U TIOTy4EHHS U3y4aeMbIX BEIECTB.

Taxast opranu3anust cofep>kaHusi Kypca criocoOCTBYET MPEICTaBICHUIO XMMHUYECKON
COCTaBJIAIOLIECH HAYYHOM KapTUHBI MHUpa B JIOTHUKE €€ CHUCTEMHOM Ipupoisl. Tem caMbiM



o0ecrieunBaeTcsi BOSMOKHOCTh (DOPMUPOBAHHS Y 00YyUaAIOMIMXCSI IIEHHOCTHOTO OTHOILIEHUS K
HayyHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. BakHO Take 3aMETHUTbh, YTO OCBOEHME
COJIEp’KaHUsl Kypca IMPOMUCXOJIUT C IPUBJICYEHHEM 3HAHUN W3 paHEEe M3YUYEHHBIX KYpCOB:
«Oxpyxawomuid Mup», «buosnorus. 5—7 knaccb» u «Pu3nka. 7 Kmacey.

HEJIM U3YUYEHUSA YYEBHOI'O HPEJIMETA «XUMMUS»

K HampaBieHHIO MEpBOCTENEHHON 3HAUMMOCTH IPH peanu3aluu 00pa30BaTEIbHBIX
GbyHKIME npenMera «XUMHS» TPATUIMOHHO OTHOCAT (OPMHPOBAHWE 3HAHUH OCHOB
XMMHMUYECKOM HayKM Kak o0JacTh COBPEMEHHOIO €CTECTBO3HAHMS, MPAaKTHUYECKOU
JESITEIbBHOCTH 4eJOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MMpPOBOM KyJIbTYpbl. 3ajada
IpeaMeTa COCTOUT B (POPMUPOBAHUHU CUCTEMbl XMMHUUECKHUX 3HAHUNH — BaKHEHIINX (PaKTOB,
MOHATHM, 3aKOHOB W  TEOPETHUYECKUX  TOJIOKEHUHM,  JIOCTYMHBIX  OOOOIIeHMI
MHPOBO33PEHUYECKOTO XapaKTepa, S3bIKka HAYKH, 3HAHUM O HAy4YHBIX METOJaX HU3Y4EHHs
BEIIECTB M XUMHUYECKHX pEaKIHil, a Takke B (OPMUPOBAHWU M Pa3BUTHM YMEHUU U
CIOCOOOB JIEATENbHOCTH, CBA3AHHBIX C IUIAHWPOBAHMEM, HAONIOJIEHWEM M MPOBEACHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJIO/IEHHeM TpaBui  Oe30macHOro  oOpaiieHus ¢
BEILECTBAMU B MIOBCETHEBHOM KU3HU.

Hapsiny ¢ »TuM 1nenu wu3ydeHuss mpeaMera B IporpaMMe YTOYHEHBl U
CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
obOpazoBanus. CerojgHss B 00pa3oBaHUM 0OCO0O 3HAYMMOW TPHU3HAETCS HANPABIEHHOCTD
oOyueHusl Ha pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH, (GOPMUPOBAHUE €€ UHTEIEKTa U O0IIei
KynbTypbl. OOydeHHne YMEHUIO YUUTHCS M MPOJOJIKATh CBOE 00pa30BaHUE CAMOCTOSITEIBHO
CTAHOBUTCS OJHOM M3 BaXHEHIINX (PYHKIIUHA YIEOHBIX TIPEIMETOB.

B cBA3M ¢ OTUM IIpU M3yYEeHUHW IpeAMETa B OCHOBHOM IIKOJIE JTOMHUHUPYIOILEE
3Ha4YeHUe NpUOOpPEIH TaKue LM, KaK:

- (GOopMHpOBaHME  HHTEJUIEKTyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENBHOMY IIPUHATUIO PEIIEHHUH, CIIOCOOHOM
aZlanTUPOBAThCA K OBICTPO MEHSIOIMUMCS YCIOBHSM KU3HU;

- HAalpaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMATHYEeCKOE€ MPUOOIIEHHE Ydalluxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABaTEJIBHOM  NEATEIbHOCTH, HAy4HBIM METOJaM  IO3HAHMI,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

- obecrieueHue ycIoBUH, CIOCOOCTBYIOUIMX NMPHOOPETEHHIO O0yJarOIUMUCS OIbITA
pa3sHO00pa3HON NEesTEeIbHOCTH, IO3HAHUS U CAaMOIIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KIJIFOYEBBIX
KOMIIETEHIH ), IMEIOLINX YHUBEPCAIbHOE 3HAYEHUE /ISl pa3IMYHbIX BUJOB JEATEIbHOCTH;

- opmupoBaHue yMEeHUN OOBSCHATh U OLCHUBATH SIBICHUS OKPY)KAIOLIEro MHUpa Ha
OCHOBAHUU 3HAHUH U OIBITA, [IOJIYYCHHBIX IIPH U3YYCHUH XUMUMU;

- ¢opmupoBaHue Yy OOYYalOLUIUXCS TI'yMaHUCTUYECKUX OTHOLICHUH, HNOHHUMAaHMS
LEHHOCTH XUMHUYECKUX 3HAHUHN Ul BBIPAOOTKU KOJIOTHYECKHU LIE1€CO00pa3HOro MOBEACHUS
B OBITY M TPYJOBOHM AEATENBHOCTU B LIEISX COXPAHEHHs CBOETrO 3JI0POBbsl M OKPYKAIOLICH
IIPUPOJHON Cpenpl;

- pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CHOCOOHOCTEHl K CAMOKOHTPOIIO H
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOEHHS OOIIEYETOBEYECKHX II€HHOCTEH, T'OTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOGUIIS U HAIPABICHHOCTH JalbHENIIEro 00ydeHusI.

MECTO YYEBHOI'O IIPEAMETA «XUMUS» B YUEBHOM IIVIAHE

B cucreme oOmiero obOpa3oBaHusi «XHMHUs» IpH3HAHA O00s3aTENbHBIM YUeOHBIM
MIPEeIMETOM, KOTOPBIM BXOJUT B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-HaydHBIE
MIPEIMETHI.

VY4eOHbIM MIaHOM Ha €€ u3ydeHue oTBeieHo 136 yueOHbIX 4acoB — MO 2 4 B HEJEIIO
B 8 1 9 KJ1accax COOTBETCTBEHHO.

Jlist KaXJI0To Kilacca MpelycMOTPEHO pe3epBHOE yuyeOHOE BpeMs, KOTOPOE MOKET
OBbITh HCHOJB30BAHO yJYACTHHKAMHU 00pa30BaTENbHOrO Mpollecca B LEIIX (popMUpOBaHUS
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BapUATHBHOW COCTAaBISIONIEH COJIep)aHUS KOHKpPETHOUW paboueil mporpammsel. [Ipu sTom
oOsi3aTenbHasi (MHBapUaHTHAS) YacTh COJIEP)KAHUS MpPEIMETa, yCTaHOBJICEHHAs MPUMEPHOU
paboueii mporpaMMoii, ¥ BpeMs, OTBOJMMOE Ha e M3ydeHHE, JOJDKHBI OBITh COXpaHEHBI
IIOJHOCTBIO.

B crpykrype npumepHoil paboueil mporpaMmbl HapsiAy € MOSICHUTENIbHOM 3aluCKOMN
BBIJICJICHBI CIEAYIOIINE Pa3IEibl:

- IUIAHUpYEMbIE pe3yJbTaTbl OCBOEHHUS y4yeOHOro mpeamera «XUMHSD) —
JUYHOCTHBIE, METAIIPEIMETHBIE, IIPEIMETHBIC;

- cojiepkaHue yueOHOTo npeaMeTa « XUMUsD» 10 ToAaM 00ydeHHS;

- IPUMEPHOE TEMATHYECKOE INIAHUPOBAHUE, B KOTOPOM JIETATU3UPOBAHO COJEPKaHUE
KQKJIOM KOHKPETHOM TEMBI, yKa3aHbl KOJIMYECTBO 4YacOB, OTBOJAMMBIX Ha €€ W3y4EHHE, U
OCHOBHbIE BH/Jbl Y4eOHOHN AEATEIbHOCTU Yy4YEHHKa, (OpPMHUpYEMbIE NPU H3YUYEHUU TEMBI,
MIPUBEJIEH MEPEUEHb IEMOHCTPALMH, BBITIOJHAEMBIX YUYUTENIEM, U IIEPEYEHb PEKOMEHIyEMBbIX
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX PAOOT, BHIIOJHAEMBIX YHAIIUMUCS.

COJAEP/KAHUME YYEBHOT' O ITIPEJJIMETA «XUMUS»

8 KJIACC

[TepBoHaYATBHBIE XUMUYICCKUE TIOHATHS

[Ipenmer xumuu. Ponb XumMuuM B KU3HU 4YesoBeka. Tena u BemiectBa. dusnueckue
CBOWCTBa BEIIECTB. ArperarHoe COCTOSHHME BemiecTB. [loHATHE O MeTOJaxX TO3HAHHS B
XUMUHU. XUMUS B cCUCTeMe HayK. YucThie BemecTBa 1 cMecu. CrocoObl pa3ieieHus CMeceil.

ATOMBI U MOJIEKYNBl. XUMUYECKHE 3JIeMeHThl. CHMBOJIBI XUMHUYECKHX AJIEMEHTOB.
[IpocThie U cioxHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (opmyna. BameHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHocuTenbHass aroMHas Macca. OTHoOcHUTeNnbHas
MOJIeKyJsipHasi Macca. MaccoBasi 0J1s1 XMMUYECKOT0 3IEMEHTa B COSTUHEHUH.

®uU3NYECKUE U XUMMHUYECKUE SIBJICHUS. XUMUUYECKasi peakuus U €€ MPU3HAKU. 3aKOH
COXpAaHEHHUs MacChl BELIECTB. XUMHUYECKHe ypaBHeHUS. Kinaccudukamus XUMHYECKHX
peakiuii (CoeTuHEHUs, Pa3IoKEHUsI, 3aMeIICHHs, 0OMEHa).

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM MOCYIOH, ¢ MpaBUIIaMU
paboTel B jabopaTtopur U TNpuéMaMH OOpalleHUs ¢ Ja0OpaTOPHBIM O00OPYIOBAaHUEM;
W3yYeHHe M onucaHue (U3NYECKUX CBOWCTB 00pa3loB HEOPraHUYECKUX BELIECTB;
HaOmoeHne pusnveckux (IJIaBJIeHUE BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHHE M KOHJECHCAlUS BOJbI) U XUMHUYECKHX (TOpEHHE CBEYH, MPOKATMBAHWE METHOM
MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KHUCIOTOW) SsBJICHWH, HAONIOJAEHHWE W OIHUCAHHE
MPU3HAKOB TMPOTEKAHHMsS XWMUYECKUX peakluid (paszloKeHUue caxapa, B3aUMOJCHCTBHE
CEPHOM KHCIIOTHI C XJIOpUJIOM Oapus, pazioxeHue ruapokcunaa meau(ll) mpu HarpeBanuwm,
B3auMo/ieiicTBue xene3a ¢ pactBopoM conu menu(ll)); mzydenue crnocoOOB pasaeneHHs
cMece (¢ TMOMOINBIO  MarHuTa, (WIBTPOBAHWE, BBIAPUBAHHE,  JTUCTHILISAINS,
xpomatorpadusi), MpoBeAECHHE OYUCTKM TOBApEHHOW COJM; HAOMIOJEHHE U OIMUCaHHE
PE3yNbTaTOB MPOBEICHHS OMbITAa, WIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl; CO3JaHHe
Moenei MOJIeKy (IIapoCTEP>KHEBBIX).

Bakneiimme npeactaBuTe HEOPraHMIECKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Bosnyxa. Kuciopon — dJeMEHT M MpPOCTOE
BemecTBO. HaxoxaeHue kuciopona B MpHupoae, (U3MUECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu ropenusi). Oxcunpl. [Ipumenenune kucnopoga. CrnocoObl MOTYYeHHUS KUCIOPOa B
nabopatopus W TPOMBIIUIEHHOCTH. KpyroBopor kuciopona B mnpupone. O3oH —
ainoTponHas Moaudukanus kuciopona. TemnmoBoil dPGEKT XUMHUYECKOW peakium,
TEPMOXHUMHUYECKHE YpPAaBHEHHUS, DK30 U DHAOTEPMHUYECKHE peakluuu. TOIMIUBO: yroiab H
MeTaH. 3arpsi3HEeHHE BO3/yXa, YCHIIEHHWE MapHUKOBOro 3¢ dekra, pa3pylieHHe 030HOBOTO
CII0S1.



Bonopon — nsneMmeHT u mpoctoe BeuiecTBo. HaxoxkaeHue Boaopoja B IPHUPOJE,
(bu3nuecKre U XMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTsr u conu.

KonuuecTtBo BemectBa. Mosib. Mosisipras Macca. 3akoH ABOTaipo.

MonsipHblii 00bEM ra30B. PacuéTsl 0 XUMUYECKUM YpaBHE HHSIM.

dusnueckue cBoicTBa BoAbl. Boaa kak pacrBoputens. PactBopbl. HacelleHHbIE 1
HEHACBIIIEHHBIE PACTBOPEL. Pacmeopumocms eeujecms 6 6ode. MaccoBasi 107151 BEIIECTBA B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Posib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopot Bobl B MpUpoE. 3arpsisHeHHE TPUPOIHBIX BoA. OXpaHa U OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukarnus nHeoprannueckux coequHennin. Oxcuapl. Kiaccudukanus oKCHIOB:
cosieoOpasyronie (OCHOBHBIE, KHUCJIOTHBIE, aM{@oOTepHble) U  HecoJieoOpa3yollue.
Homenknatypa OKCHIOB (MEXAyHapoJHas U TpuBHalIbHAs). DU3MYECKHE U XUMHUYECKUE
CBOMCTBa OKCUAOB. [ToyueHne okcuos.

OcnoBanus. Knaccudukanusi ocHOBaHHI: MIENOYM M HEPACTBOPUMBIE OCHOBAHMSI.
Homenknatypa ocHoBaHMil (MeXIyHapoaHas U TpUBUAlbHas). PU3NUECKue U XUMUYECKHE
CBOMCTBA OCHOBaHUU. [losrydeHre OCHOBAHM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa KuciaoT (MeXIyHapoJIHas U
TpuBHalbHAsA). PU3NYECKUE U XUMUYECKHE CBOICTBAa KUCHOT. Psii aktuBHOCTH MeTaimioB H.
H. Bekerona. [lonyueHnue Kucior.

Conu. Homenknartypa coneit (MexayHapoHasi 1 TpUBUAIbHAs).

du3nyYecKre U XUMUYECKue cBOMCTBa comei. [Tomyuenue coueil.

I'eneTnveckas CBsI3b MEXKIY KJIACCAMH HEOPTAHUYECKUX COSIMHEHUH.

XHUMHYECKUH 3KCIEPUMEHT: KaUYECTBEHHOE OIPEICIICHUE COACPKAHUSA KHUCIOPOJa B
BO3JlyXe; IMOJydeHue, coOupaHue, pacrno3HaBaHUE U H3YYEHHE CBOICTB KHCIOPOJa;
HaOo/IeHNe B3aUMOJCWUCTBUS BEUIECTB C KHCIOPOJOM M YCIOBHUS BO3HHUKHOBEHUS H
MpeKpanieHus TopeHus (mokapa); 03HaAKOMJICHHE ¢ 00pas3laMu OKCHJOB U OIKMCAHHE HX
CBOWCTB; TIOJIydeHHE, COOMpaHue, pacrio3HaBaHUE U U3YYCHHE CBOWCTB BOJIOPOJa (TOPEHHUE);
B3auMojeiictTBue  Bojopoaa ¢ okcumom  memu(ll)  (BO3MOXHO — HMCTMOJB30BaHHE
BHJIEOMATEpHUANIOB); HaOMI0IeHne O00pa3IOB BEUIECTB KOJIMYECTBOM | MOJIb; HMCCIIEOBaHHE
OCOOCHHOCTEl PACTBOPEHHUS BEIIECTB C pPAa3IMYHOM pPacTBOPUMOCTHIO; MPUTOTOBJICHHE
pacTBOpPOB C OMNPENENEHHON MacCOBOM J0JEH pPacTBOPEHHOIO BEILECTBA; B3aUMOJECUCTBUE
BOJIbI ¢ MeTaJUIaMU (HAaTpUEM M KaybliieM) (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUATIOB);
OIIPE/IEJIEHUE PAaCTBOPOB KHUCJIOT M WLIEIOYEH C NOMOILBI HMHJWKATOPOB; HCCIIEIOBAHUE
00pa310B HEOPraHNMYECKUX BEUIECTB PA3IMUHBIX KJIACCOB; HAOIOIEHUE U3MEHEHHS OKPACKU
HHIMKATOPOB B pacTBOpax KUCIOT W IHIENIOUeH; u3yueHue B3aumoaeiicteust okcuaa meau(1l)
C pacTBOPOM CEPHOM KHCIIOTBI, KUCIIOT C METAJUIaMH, PeaKUUid HEUTpalIn3aluu; OJIyYeHHE
HEpPaCTBOPUMBIX OCHOBAaHHWM, BBITECHEHHE OJHOIO MeETajlla JPYrMM H3 pacTBOpa COJIHU;
pelleHue SKCHEepUMEHTAlIbHBIX 3a7a4 1Mo TeMe «BaxHeilmue Kiacchl HEOPraHM4eCKUX
COEIMHEHUI.

[lepuonnueckuii 3axkoH u llepuoanueckas cucrema XUMHUUYECKUX anemeHToB [[. U.
MenpneneeBa. CtpoeHre aroMoB. XHMHUYecKass CBsI3b. OKHCIMTEIBHO-BOCCTAHOBUTEIbHBIE
peakuuu

[lepBrie MOMBITKM KIACCU(HUKAIMK XUMHUYECKUX d7eMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX D3JIEMEHTOB (IIENIOYHbIE W IIEJI0YHO3EMENbHbIE METaJUIbl, TaJOreHbl, MHEPTHBIC
ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT aMmpOTepHbIE OKCUBI U TUIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xuMudeckux aiemeHtos [[. .
MenneneeBa. Kopotkonepuoanas u JUIMHHONIEpHOAHAsT Gopmbl [lepruonndeckoii CUCTEMBI
xumuueckux sneMeHToB . M. MenpneneeBa. llepuonsl m rpynnbel. PU3UYECKUH CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

1 KypcuBom o003HaueH yd4eOHBIH MaTeprall, KOTOPHIA U3y4aercsi, HO He BBIHOCUTCS] Ha IPOMEXKYTOUHYIO

" UTOTrOBYIO aTTCCTALlUIO.
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Crpoenue aromoB. CocrtaB aromHbIX danep. M3otombl. OnexTponsl. CtpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuMuueckux sJaeMeHToB [lepuoandeckoit
cucremsl JI. . MenneneeBa. XapakTepuCTUKa XMMUYECKOIO JIEMEHTA I10 €r0 MOJIOKEHUIO B
ITepuognueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHHsI  paguyca aTOMOB  XMMMUYECKHUX  DJIEMEHTOB,
METAJNIMYECKMX W HEMETANIMYECKMX CBOICTB MO TIpylnmaM M IepuojaM. 3HadyeHHE
[Iepnoanueckoro 3akoHa u Ileproauueckoi CUCTEMBI XUMHYECKHUX IEMEHTOB Ul Pa3BUTHUSA
Hayku u npaktuku. JI. 1. MenzeneeB — y4€HbIN U TpaXAaHWH.

Xumuueckass  cBsizb.  KoBasieHTHass  (moJjisipHass W HENOJISIpHAsi)  CBSI3b.
DNEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MloHHAas! CBS3b.

Crenenp oxucineHus. OKHCINUTEIbHO-BOCCTAHOBUTENIbHbIE peakuuu. [Ipouecch
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUI AKCIEPUMEHT: U3ydeHHE 00pa3IoB BEIIECTB METAJUIOB U HEMETAIJIOB;
B3aMMOJICICTBAE THAPOKCHIA LHMHKA C pPACTBOPAaMU KHUCJIOT M IIEJIIOYel; IPOBEICHUE
ONBITOB, WJUIFOCTPUPYIOIIMX IPUMEPBl  OKHUCINUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLUHN
(ropeHue, peakliuy pas3iokKeHUs], COETUHEHUS).

MexnpeaMeTHblie CBSI3H

Peanmu3amuss MeXNpeaMETHBIX CBSA3€M NpUM  M3yYEHHMM XHMHM B 8 Kiacce
OCYILIECTBJISIETCS] Yepe3 UCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHATHH, SBISIOIIMXCA CHUCTEMHBIMU JUIS OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAayYHOTO
LHKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIE MOHSTHS: HAy4HBIM (PaKT, rUMoOTe3a, TEOpUs, 3aKOH,
aHalu3, CHHTE3, KJIacCU(pUKAlMA, HNEpPUOJUYHOCTb, HAONIOJEHHE,  SKCIIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepus, aToM, DJEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIWJ, H30TOIBI,
pazMoOaKTUBHOCTb, MOJIEKYJa, IEKTPUUECKUH 3apsi, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHME BELIECTBA, ra3, (PU3NYECKUE BEINUYMHBI, €IMHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3561, ComHIIE.

buomnorus: ¢dorocunres, npixanue, ouocdepa.

I'eorpagus: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHbIE IOPOJbI, MOJE3HbIE
HCKOIIa€MBbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo 1 XuMu4eckasi peakius

Ilepuomnueckuit 3akoH. Ilepuoanveckas cucrteMa XuMuuyeckux sneMeHToB [[. U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XHMHYECKHUX
3JIEMEHTOB TEPBBIX TPEX MEPUOJIOB, KaJIMs, KaJblUSI U UX COCIUHEHUU B COOTBETCTBUM C
MOJIOKEHUEM 3JIeMeHTOB B [leproanueckoit cucteMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemniecTBa: BHJbI XUMHUECKOW CBSI3U. THIBI KPUCTATUIMUECKUX PELIETOK,
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAIMYECKON PEIIETKU U BUJA XUMUYECKOU
CBSI3H.

Knaccudukaius 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB

(MexryHapoHas U TpUBHANbHAs). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIINXCS K
pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COEAUHEHHUM, T€HETUYECKas CBS3b HEOPraHMYECKUX
BEIIIECTB.

Knaccudukarnus XMMUYECKUX peaklWid MO pa3iuyHbIM TpU3HAKaMm (10 YUCTY U
COCTaBYy YYacTBYIOIUX B pEAKIUU BEHIECTB, MO TEIJIOBOMY 3¢ (eKTy, M0 U3MEHEHHUIO
CTeTICHeW OKUCICHHMS XHUMHYECKHX DOJEMEHTOB, M0 OOpaTUMOCTH, TIO Yy4YacCTHIO
Karajau3aTopa). DK30- ¥ SHAOTEPMHUECKUE PEAKIINH, TEPMOXUMHUYECKHE YPaBHEHUS.

[TonsiTne o0 cKOpOCTH XHUMHYeCKOW peaknuu. [loHATHE 00 O0OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakinusix. [IoOHsITHEe O TOMOTEHHBIX U TeTEPOTCHHBIX PEAKIUSX.
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Ilonamue o xumuueckom pasHogecuu. DPaxkmopul, 6aUAIOWUE HA CKOPOCMb XUMUYECKOU
pearyuu u nOL0ACeHUe XUMUYECKO20 PAGHOBECUS.

OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, AJIEKTPOHHBIN OalaHC OKHCIUTENIBHO-
BOCCTaHOBUTEIbHOU peakiuu. CocTaBiieHNE ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopust 2IEKTPOIUTUYECKON AUCCOLMALMM. DJEKTPOJUTBl U HEDIEKTPOJIMTHI.
Karnonsl, annoHsl. MexaHu3M JUCCOLMALMU BEILECTB C PAa3JIUYHbIMU BHJIAMU XUMUYECKOM
cBsa3u. Crenenpb qucconuanuy. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Peakuuu nonHoro o6meHa. Ycia0BUs IPOTEKaHUs peakLUid HOHHOTO 0OMEHa, MOJIHbIE
U COKpallléHHbIC MOHHBIE ypaBHEHUsl peakiuii. CBOWCTBAa KUCJIOT, OCHOBAHMM U COJICH B
CBETE MpEACTaBICHUI 00 3JIEKTPOIUTHYECKON mucconuanuu. KauecTBeHHbIE peakuu Ha
WoHbI. [lousmue o euoponusze coneu.

XUMUYECKUI 3KCIIEPUMEHT: 03HAKOMJICHHE C MOJIENIIMU KPUCTAITIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaNIOB M HEMETa/uloB (rpadura M anmasa), CI0XKHBIX
BEIECTB (XJIOpUAA HATPUsl); UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKOHM peakluy OT
BO3JICHCTBUSL Pa3IMYHBIX (PAKTOPOB; UCCIEJOBAHUE DIEKTPOIPOBOJHOCTH PacTBOPOB
BEIIECTB, MpOIecca AUCCOIMAIMKM KUCIOT, IIejo4e M cojieil (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEpPUAJIOB); IPOBEJIEHUE OINbITOB, WUIIOCTPUPYIOIIUX MPHU3HAKA MPOTEKAHUS
peaknuii MOHHOTO OoOMeHa (oOpa3oBaHHME OcCajKa, BBIJEICHHE Ta3a, 0Opa3oBaHUE BOJIBI);
OTBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMA
(ropeHue, peakliiy pa3yIoKeHUs, COSIUHEHHs); PacllO3HaBaHWE HEOPraHWYECKUX BEIIECTB C
MTOMOIIBIO0 KAYECTBEHHBIX PEaKIMii Ha NOHBI; PEIlIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

Hewmeranmnsl 1 uX coeMHEHUS

OO0mas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CtpoeHue u (pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3aMMOJICHCTBHE C METa/NIaMH, HEMETaIaMH,
menouamu).  Xsopoosopoa. CoJisiHas KHCIOTa, XWMHYECKHE CBOMCTBA, TIOJydeHUE,
npuMeHeHue. JleiicTBue XxJiopa W XJOPOBOAOpPOJA HA OpraHM3M 4YeloBeka. Baxueniine
XJIOPUBI U UX HAXOXKJACHHUE B IPUPOJE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynnbel. OCOOGEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEPHbIEC CTEIIEHU OKHCIICHHUS.

CrpoeHue u (U3NYECKUE CBOMCTBAa MPOCTBHIX BEHIECTB — KHUCJIOPOJAa U CEPBHI.
AnnoTponHbsle MOAUGHUKAMU KHCIOpoJa M cepbl. XUMHUYECKHEe CBOMCTBa CeEphI.
CepoBosiopos, cTpoeHue, (QPHU3MUYECKHE W XUMHUYeckhe CcBOMCTBAa. OKCHIBI Cepbl Kak
MPE/ICTaBUTENIM KUCIOTHBIX OKCHAOB. CepHas Kuciora, (uU3MUECKUe U XUMHUYECKHE
cBolicTBa (0OIIME Kak MpEACTaBUTENs Kiacca KUCIOT M crnenuduueckue). XuMUYECKHe
peakiuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIY4eHHUS CEPHOW KHCIOTHI.
[Ipumenenne. Coid CepHOM KHUCIOTHI, KaueCTBEHHAs peakuus Ha Cylb(ar-HoH.
Haxoxnenue cepbl 1 €€ coeAMHEHUN B Mpupoje. XUMHUECKOE 3arpsi3HEHUE OKpYKarollen
CpeAbl COEIMHEHMAMHU Ccepbl (KUCIOTHBIE JOXAW, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CrocoOBl €ro NpeoTBpaIEeHus.

OOmiast xapakrepuctika 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIICHMSL.

A30T, pacmpocTpaHeHHE B IpHpoJe, (U3MYECKHMEe U XHMHMYECKHE CBOMCTBa.
KpyroBopor a3zora B mpupoje. AMMHAK, ero (¢Hu3MYeCKue M XHMHYECKHE CBOMCTBa,
nojiydeHue M npumeHeHue. Cosiin aMMOHHMSA, UX (U3MYECKUE M XUMHUYECKUE CBOICTBA,
npuMeHeHne. KadecTBeHHas peakiys Ha MOHbI aMMOHUSA. A30THasl KUCJIOTa, €€ NOJyYeHHeE,
¢u3nyeckue M XUMHUYECKHE CBoicTBa (0OmIMe Kak NpPEeICTAaBUTENs Kilacca KHCIOT |
cneuupuyeckue). VMcnoab3oBaHWe HUTPATOB U COJIEH aMMOHHUS B KaueCTBE MHHEpAIbHBIX
ynoOpeHuii. XHUMHUYECKOE 3arps3HEHUE OKpYKaIoLled Cpelbpl COeIMHEHMSIMU a30Ta
(KUCTOTHBIE JI0K/U, 3arpsA3HEHNE BO3/1yXa, TOUBbI U BOJJOEMOB).

®ocdop, amnorpornHsie Moaudukanuu Qocdopa, QuzMUEcKHe U XUMHUYECKHE
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croiictBa. Oxcun pocdopa(V) u pochopHas kucnora, Gu3nUecKue U XMMUYECKUE CBOMCTBA,
nosrydenue. Mcmnonb3oBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB |VA-rpynnbsl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHMSL.

VYraepona, aIoTponHbIE MOIU(PHUKAIIMN, PACIPOCTPAHEHUE B IPUPOJIE, PU3UIECKUE U
XUMHUEecKue cBoicTBa. Ancopouusa. Kpyrosopot yrieposaa B npupoge. OKcuabl yriepona,
X (U3NYECKHe U XUMHUYECKHE CBOWCTBA, JCWCTBUE HA KUBBIE OPraHU3MBI, MOJYyYCHUE H
MIPUMEHEHHE. DKOJIOTHYECKHEe MpoOieMbl, CBA3aHHBIE ¢ okcuaoMm yriepoaa(lV); rumoresa
r7100aIbHOTO TOTETUICHHSI KIIMMaTa; ITapHUKOBEIN 3 dekr. YronapHas KucIoTa U e€ Colu, ux
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA, MOJy4eHUE U TpuMeHeHrne. KauecTBeHHast peakus Ha
KapOoHaT-uoHbI. Mcrnosib3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH H
CEJIBCKOM XO35IMCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKMX BEIIECTBAX KAaK O COEIMHEHUSX
yriaepoja (MeTaH, 3TaH, S3TWUJIEH, alleTWIeH, ATAaHOJ, TJIMLEPUH, YKCyCHasl Kuciorta). Mx
cocmag u xumudeckoe cmpoenue. [loHsiTHe 0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: KHUPaX,
Oenkax, YrieBoJax — M HMX pOJM B KU3HU UeJoBeka. MamepuanbHoe eOuHcmeo
OpP2aHUYeCKUX U HeOP2AHUYECKUX COeOUHEHULL.

Kpemuuii, ero ¢usnueckue m XMMHUYECKHE CBOWCTBA, MOJIYYEHHE W IPUMEHEHUE.
Coenunenus kpemMHusi B npupone. OOmme mnpenctaBieHus o0 okcuae kpeMHusa(lV) wu
KpeMHueBoil  kucinore. CuiMKarhl, WX  HUCHOJb30BaHWE B  OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTHU. Bajicheliwue cmpoumenbHble Mamepuaivl. Kepamukd, CmeKkio, YemeHm,
bemon,  ocenezobemon.  Ilpobremevl  6€30nACHO20  UCNONBL30BAHUSL  CIPOUMETLHBIX
Mamepuanos 8 NOBCEOHEGHOU HCUZHU.

XHUMHYECKUH SKCIIEPUMEHT: HU3ydeHHe 00pa3IoB HEOPraHUUECKUX BEIIECTB, CBOMCTB
COJISIHOM KHUCJIOTHI; MPOBEIEHUE KAUEeCTBEHHBIX PEAKIM Ha XJIOPHA-WOHBI U HaOIIOACHHE
MPU3HAKOB MX MPOTEKaHUS; OMBITHI, OTpaxaromue (U3MUecKue M XUMHYECKHE CBOMCTBA
raJIOTeHOB U UX COSAMHEHUN (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPHUAIIOB); O3HAKOMJICHHE
¢ oOpasmamu XJOpua0B (TAJIOTCHUIOB); O3HAKOMJIEHHWE C oOpasmamu cepsl U €
COEIMHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUAJIOB); HaOIIOJEHUE Mpoliecca
oOyrinuBaHus caxapa IMOJ JEHCTBUEM KOHLEHTPUPOBAHHOW CEPHOW KHUCIIOTHI, H3y4eHHUE
XMUMHUYECKUX CBOMCTB pa30aBJICHHON CepHOU KUCIIOTHI, MPOBEACHUE KAYECTBEHHONW PEeaKINU
Ha cynb(har-uoH U HAOIIOJeHHe NMpHU3HAKa €€ MPOTEeKaHUs; 03HAKOMIICHHE C (PU3NYECKUMU
cBoiicTBaMM  a30Ta, ¢ochopa W UX coeAMHEHUH (BO3MOXKHO  HCIIOJIb30BAHUE
BHJICOMAaTEpHajIoB), 00pa3amMu a30THEIX U (HocHOPHBIX yI0OpEHHUId; MOJydeHUue, CoOOnpaHue,
pacro3HaBaHUe U M3Y4YCHHE CBOICTB aMMHUaKa; MPOBEJACHUE Ka4YeCTBEHHBIX PeaKlUii Ha HOH
amMmmMoHMsi u (QochaT-MOH W U3yYEHHE MPHU3HAKOB HX MPOTEKaHUs, B3aUMOJCHCTBHE
KOHLIEHTPUPOBAHHOM  Q30THOM  KHUCIOTBI C  MeIbl0  (BO3MOXKHO  HCIIOJIb30BaHHE
BHUJICOMATEPUAJIOB); HU3YyYE€HUE MOJENCH KPUCTAIUIMUECKUX PemeEToK anmasza, Tpadwura,
¢dbymiepeHa; O03HAKOMJIEHHE C  MPOLECCOM  aAcopOIHMHM  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YyrIIEM U  YCTPOMCTBOM MPOTHBOTa3a; MOJy4eHHe, coOupaHue,
pacrno3HaBaHUe U U3Y4YE€HHE CBOUCTB YTIIEKUCIIOTO ra3a; MpOBeIeHUE KAUeCTBEHHBIX PEeaKIIHii
Ha KapOOHAT- M CWJIMKAT-UOHBl U U3y4YeHUE MPU3HAKOB WX MPOTEKAHMsS; O3HAKOMIICHHE C
MPOIYKIIMEH CHIIMKATHOW MPOMBIIIIEHHOCTH; pelIeHHe YKCIIEPUMEHTAIbHBIX 33]a4 TI0 TEME
«Baxxneliue HeMeTaIbl U UX COSAUHEHUSY.

MerTanibl U UX COeTUHEHUS

OOmas XapakTepuCTUKa XUMHUYECKUX DIEMEHTOB — METAJIOB HAa OCHOBAHHMHM HUX
nosiokeHus B Ilepuonnueckoit cucreme xumudeckux anemeHtoB . M. MenneneeBa u
cTpoeHusi aromoB. CTpoeHue MeTauioB. MeTannudeckas CBS3b M MeTalIM4ecKas
KpUCTAIIITNYECKast PeméTka. DINeKTPOXUMUYECKUH psi HAMIPsHKeHU MeTaioB. dusndeckue
U XUMHUYECKHe cBoiicTBa MeraiioB. OOmmMe crocoObl mosydeHus MeTayuioB. [lonstue o
KOPPO3HUH METAIJIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Kopposuu. CriiaBsl (CTalb, YyryH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.



lenouynsle MeTauibl: nojoxeHue B Ilepuoauueckoll cucTeMe XUMHUYECKUX
anemeHToB [l. 1. MeHaeneeBa; ctpoeHrue UX aTOMOB; Hax0XJeHUe B npupoje. dusnyeckue
U XMMHYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATPUS U
kanus. [IpuMeHeHune eI0YHbIX METAJUIOB U UX COETUHEHU.

[Ileno4yHO3eMENBbHBIE METAJLIBI MAarHWi M KalbLUW: 1oJIokeHHe B [lepmoanueckoi
cucremMe xumuueckux snemMeHtoB [[. M. MenneneeBa; cTpoeHHE UX aTOMOB; HaXOX/CHHUE B
npupoje. Puznueckne M XUMHYECKHE CBOMCTBA MarHvs M Kainbuusa. Baxkzenmue
COCMHEHUS Kalblus (OKCHUI, THAPOKCUI, coiin). JKECTKOCTh BOIBI M CIOCOOBI €€
yCTpaHEHHUS.

AmoMuHMIL: nonoxeHue B lleproanyeckoi cucreMe XUMHYECKUX diaemMeHToB [l .
MenneneeBa; CTpOeHHME aTOMa; HaxokJaeHHe B mpuponae. duznueckue M XUMHUECKHE
CBOMCTBa amOMUHUSA. AMQOTEpHBIE CBOICTBA OKCUA U THAPOKCUAA aTFOMUHUSL.

Kenezo: mosoxenne B Ilepuommueckoil cucreme Xumudeckux siemeHtoB . .
MenneneeBa; CTpoeHHME aTOMa; Haxo)KJIeHue B mpupoae. dusmueckue U XUMHUYECKHE
cBoiicTtBa skene3a. Oxcuzapl, ruapokcuasl u coymm xene3a(ll) m xenesa(lll), ux cocras,
CBOICTBA U MOJyYEHHE.

XUMUYECKUH SKCIEPUMEHT: O3HaKOMJIEHHE C o0pa3llaMHd METaJIOB M CILJIaBOB, UX
(¢u3NYecKUMU CBOMCTBAMH; H3Y4YE€HHE pE3ylIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO
WCIIOJIb30BAHNE BUJEOMATEPHANIOB), OCOOEHHOCTEH B3aMMOAEWUCTBUSI OKCHIA KaJlbLHS H
HaTpusi ¢ BOJOW (BO3MOKHO HCIIOJIb30BAHHME BUEOMATEPHANIOB); HCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI; Ipollecca TOPEHHUs Kelle3a B KHUCIOpojae (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpPUAJIOB); MPHU3HAKOB TNPOTEKAHMsI KAaYeCTBEHHBIX peaKlUMUi Ha HOHbI (MarHus,
KaJblys, amoMunus, nuaka, xenesa(ll) u xemesa(lll), memu(ll)); nabaronenue u onucanue
MPOLIECCOB OKpAlIMBaHUSl IUIAMEHM HWOHAMM HATpHs, Kalius M Kalblus (BO3MOXHO
WCIIOJIb30BAHME BHUCOMATEPHANIOB); HCCIENOBaHUE aM(OTEPHBIX CBOMCTB TUAPOKCUAA
QTIOMUHMST W THIPOKCHAA LHMHKA; pEIIEHHWE SKCHEPUMEHTAIbHBIX 3aJa4 IO TeMe
«BaxuHelmue MeTamibl U UX COCAMHEHUS».

XUMUS 1 OKpYXarolasi cpeaa

Hosble MaTepuansl u TexHojoruu. Bemectsa u Marepuainbsl B IOBCEAHEBHOM JKU3HU
yesoBeKa. XUMHUs U 30pOBbe. be30omacHoe ucoib30BaHNE BEIIECTB U XUMUYECKUX PEAKIUI
B ObITy. [lepBas moMoIb Npu XUMHUYECKUX OXKOTaX U OTpaBieHUIX. OCHOBBI IKOJIOTUYECKOM
rpaMOTHOCTH. XUMHUYECKOE 3arps3HEHHE OKpYKaroliel cpeabl (mpenenbHas OMyCTHMast
koHueHTpauus BeuiectBs — [1JIK). Posib xuMuu B penieHnu 3K0JI0THYECKUX MpooIieM.

[IpupoaHble HICTOYHUKH YIIIEBOIOPOAOB (YTOjb, IPUPOAHBII ra3, HEPTh), MPOAYKTHI
WX MepepabdOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH.

XUMUYECKUH OKCHEPUMEHT: H3y4eHHE O00pa3loB MarepuaioB (CTEKJIO, CIUIaBbI
METaJJIOB, MOJIMMEPHBIE MaTepUabl).

MexnpeaMeTHbIE CBS3H

Peanuzanuss MexnpeaMeTHbIX CBSI3€M NpM  HM3y4YeHUM XUMHM B 9 Kiacce
OCYILECTBIISICTCS Yepe3 UCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHSATHH, Tak U
MOHATHUM, SABIAIOIIMXCA CHCTEMHBIMU U1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOTO
LHKIIA.

OO1u1re ecTecTBEHHO-Hay4Hble MOHATUSA: HAy4HBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KJIacCU(pHKalMsi, MNEpUOJMYHOCTh, HAONIOJEHHE, DKCIIEPUMEHT,
MOJIEIUPOBAHUE, H3MEpPEHUE, MOJEeNb, SBJICHHE, NapHUKOBBIM 3((deKT, TEeXHOJIOorus,
MaTepHalbl.

®dusnka: Marepus, aToM, JJEKTPOH, IMPOTOH, HEHUTPOH, HOH, HYKIUJ, H30TOIIBI,
pPaaMOaKTUBHOCTb, MOJIEKYJIA, JIEKTPUYECKUH 3apsl, IPOBOIAHHMKH, IOIYIPOBOJHUKH,
JMAJIEKTPUKH, (POTODIIEMEHT, BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacCTBOPUMOCTb, KpPHUCTAJUIMYECKash pPEHIETKa, CIUIaBbl, (U3UUYECKUE BEIUYMHBI,
€MHHULIBI U3MEPEHUS], KOCMUYECKOE IIPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, CoHIIE.

buonorusi:  ¢gorocuHTe3, AbIxaHWe, Ouocdepa, HIKOCUCTEMa, MHHEPAIbHBIC
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ynoGpeHI/m, MUKPOIJICMCHTELI, MAKPO3JICMCHTLI, MUTATCIIbHBIC BCIICCTBA.
I'eorpadus: atmocdepa, ruapocdepa, MHHEpadIbl, TOPHBIE TOPOJBI, MOJE3HBIE
HCKOITaCMBIC, TOIJIMBO, BOJAHBIC PECCYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOT'O IIPEJIMETA
«XHUMMUsH» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3ydyeHne XuMUU B OCHOBHOMW IIKOJIC HAINIPABJIICHO HA OCTMKEHUE OOYJarOIIMMUCS
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPCAMETHBIX PE3YJIbTATOB OCBOCHUA y‘IC6HOFO npeamera.
JJUYHOCTHBIE PE3YJBbTATBI

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHUS MPOTPaMMBI OCHOBHOTO 00IIero oOpa3oBaHHS
JOCTUTAKOTCI B XOIE€ O6y‘IeHI/I$I XUMHUHU B COUHCTBC y‘le6HOI\/’I U BOCHUTATEILHON
JCATCIIBHOCTHU OpFaHI/ISaIII/II/I B COOTBCTCTBUHN C TpaaAuIIMOHHBIMHA pOCCI/II\/JICKI/IMI/I
COOUOKYJIBTYPHBIMU W JAYXOBHO-HPABCTBCHHBIMH LICHHOCTAMU, NPUHATHIMH B O6HI€CTB€
MpaBWIAMH W HOPMaMH TIOBEACHHUS ¥ CIIOCOOCTBYIOT TMpOIleCCaM CaMOTO3HAHWUS,
CaMOPa3BUTHS U COLMATTN3AINN 00yJaIOIUXCS.

JIM4HOCTHBIE PE3YyNbTaThl OTPAKaIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:

HanHOTquCKOFO BOCIIUTAHUS

1) IIEHHOCTHOTO OTHOLIEHUA K OTEYECTBEHHOMY KYyIbTYPHOMY, HCTOPUYECKOMY U
HAaYYHOMY HACJICAWIO, ITOHWMMaHHUsA 3HAYCHHA XUMHUYECKOU HAayKl B XWU3HHU COBPEMCHHOI'O
oOmiecTBa, CIOCOOHOCTH BJIQJIETh JIOCTOBEPHOU MH(MOpPMAIMEl O MEePEeIOBhIX JTOCTIKECHUAX U
OTKPBITHUAX MPIpOBOfI U OTEUYECTBEHHOU XHUMHH, 3aUHTCPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 06
YCTPOUCTBE MUPA K OOIIECTBA;

I'paxkpanckoro BocnuTaHus

2) MPEACTABICHUS O COLMAIBHBIX HOPMaxX M MpaBUIaX MEKJIMYHOCTHBIX OTHOIICHUHN B
KOJUUICKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Y4eOHO-
HCCIEAOBATEIbCKON, TBOPUYECKOM ©W  JPYruX BHJAX JICATCIBHOCTH,; TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM JIEATEILHOCTH TIPH BBITOJHECHUH YYEOHBIX, MO3HABATEIbHBIX
3a/1a4, BBIMIOJHEHUH XUMHUYECKUX SKCIICPUMEHTOB, CO3/IaHUM Y4E€OHBIX ITPOCKTOB, CTPEMIICHUS
K B3aMMOTIOHMMAHHIO U B3aUMOITIOMOIIIH B MIPOIIECCE 3TOM Yy4eOHOMN NIeATeILHOCTH; TOTOBHOCTH
OIICHUBATh CBOE TMOBEJEHHWE M TOCTYIKM CBOMX TOBAapHIEH C TMO3WIIMM HPABCTBEHHBIX W
MIPABOBBIX HOPM C YYETOM OCO3HAHMS TIOCIIECTBUN MOCTYITKOB;
[leHHOCTH HAyYHOTO MMO3HAHUS

3) MHPOBO33PCHUECKHX TMPEJACTAaBICHUH O BEIIECTBE W XUMHUYECKOH pEaKIHH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH W COCTaBISIOUIMX OCHOBY JUIS
MOHUMAHMS CYH[HOCTM HAy4YHOW KapTHMHbI MHpA; MpeICTaBlIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS MPUPOJIbI, B3aUMOCBS3SX YeJ0BEKa C MPUPOJTHON Cpeoi, O poiu
XMMUH B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) M03HABATEIbHBIX MOTHBOB, HApPABJICHHBIX Ha IOJY4YE€HHE HOBBIX 3HAHUN MO XUMUH,
HEOO0XOAUMBIX JUIs 0OBSICHEHUSI HAOII0JaeMbIX TIPOLIECCOB U SIBJICHHUIA;
5) M03HaBaTeNbHOM, MHOOPMAIIMOHHON U YUTATENbCKOM KyJIbTYpPbI, B TOM YHCIJI€ HaBBIKOB

CaMOCTOSTENIbHOW pabOThl ¢ y4eOHBIMM TEKCTaMH, CIPAaBOYHOW JUTEPaTypou, NOCTYIMHBIMU
TEXHUYECKUMU CPeICTBAMHU MH(DOPMAIIMOHHBIX TEXHOJIOTHIA;
6) uHTepeca K 00y4eHHIO U MO3HAHUIO, JII0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHON M HUCCIIEOBATENLCKOM NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHS 00yueHHs B JaJIbHEHIIEM;

®opMUPOBaHUS KYJIBTYPBI 310POBbS
7) OCO3HAHUS LIEHHOCTH JKM3HM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3J0pOBBIA 00pa3 >KHW3HM, OCO3HAHUS TIOCIEACTBUH W HENPHUITHUS BPEIHBIX
npuUBbIYEK (YHOTpeOIEHUsI aJKOroJisi, HAPKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOIOJCHUS
npaBUi 0E30MaCHOCTH MpU OOpaIleHUH C XUMHUYECKHMMM BEIIECTBAMH B OBITY M peaJbHOMN
KHU3HU;
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TpynoBoro BociuTaHus

8) WHTEpeca K MPaKTUYECKOMY H3YYeHHI0 Tpodeccuii W Tpyma pasiudHOTO poJa,
yBaXEHUE K TPYAy U pe3ylbTaTam TPYAOBOM JEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHUWA 10 XMMHUH, OCO3HAHHOIO BBIOOpAa WHAMBUIYAJIHHO M
TPAEKTOPUU MPOJOJLKEHHUST 00pa30BaHUs ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K
XMMHH, OOINECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH; YCIEmHON TpodeCCHOHATBHON
NESTETPHOCTH ¥ Pa3BUTUA HEOOXOAMMBIX yMEHHUH; TOTOBHOCTh aJalTHPOBAThCS B
npodeccnoHaIBHOM cpee;

DKOJIOTHYECKOTO BOCITUTAHUS

9) 9KOJIOTUYECKH I1€JIECO0OPA3HOT0 OTHOIICHHS K MPUPOJE KaK MCTOYHHUKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBAHHWS, MMOHMMAaHUS IIEHHOCTH 3JI0pPOBOTO M Oe30macHoro odOpasza
KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HYECKOMY U TICHXUYECKOMY
3I0POBBIO, OCO3HAHHUS [IEHHOCTH COOJIIO/ICHMS TIPaBMII O0€301acHOTO MOBEACHUsS MpU padboTe ¢
BEIIIECTBAMHU, a TAK)KE€ B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO0 U JKM3HU JIIOJIEH; CIIOCOOHOCTH
MPUMEHSATHh 3HAHUA, MOJy4aeMble NPH H3YUYEHUU XUMHH, IS PEIICHHUS 3a/lad, CBA3AHHBIX C
OKpY)Karolel MPUPOTHON CPEHOi, MOBBIIIECHUS] YPOBHS SKOJIOTMYECKON KYIbTYpPhl, OCO3ZHAHUS
I00aTBPHOTO XapaKTepa dKOJOTHUECKHUX MPOOJIeM U MyTeH WX PEIICHHS TTOCPEICTBOM METOJIOB
XUMHH;

10)  SKOJIOTMYECKOTO MBINUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B TIO3HABATEIILHOM,
KOMMYHHUKATUBHOM U COI[MAJIbHOM MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI
B cocraBe wMmeTampeaMeTHBIX pPE3yJAbTAaTOB BBIACIAIOT 3HAUYMMBbIE Uil  (OPMHUPOBAHUS
MHPOBO33pEHHUs 00IIeHayYHbIE TTOHATHS (3aKOH, TEOpHsl, MPUHIUI, TUNIOTE3a, (PAKT, cucTema,
MIPOLIECC, DKCIEPUMEHT M JIp.), KOTOpbIE HCHOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
mpeaMeTax M MO3BOJIAIOT Ha OCHOBE 3HAHUN M3 ATUX MpeIMeToB (OpPMUPOBATH NPEACTABICHUE
0 LIEJIOCTHOM Hay4YHOM KapTHHE MUpa, U YHUBEpPCaJbHbIe yueOHbIE AeMCTBUS (TI03HABATEIbHbIE,
KOMMYHHMKATHBHBIE, PETYISATUBHBIE), KOTOPbIE O0eCcneuynBaoT (GOPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.
MertanpeaMeTHble pe3ylbTaThl OCBOEGHUSI 00Pa30BaTEIbHON MPOrPAMMBI MO0 XUMHH OTPa)KaroT
OBJIaJICHUE YHUBEPCAIbHBIMU [T03HABATEILHBIMU JICHCTBUSMU, B TOM YHCJIE:

ba3oBbIMU JIOTHYECKUMU ACHCTBUSIMHU
1) YMEHHMEM HCIO0JIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHUU 3HAHUIL:
pacKpblBaTh CMBICT XUMHUYECKHMX TOHATUH (BBIACNATH UX XapaKTEpHbIE IMPU3HAKH,
yCTaHABIUBATh B3aUMOCBS3b C IPYTMMH MOHSITUSMH), UCIIOJIB30BATh MOHITHS 711 00bICHEHUS
OTNIENbHBIX (DAKTOB M SIBICHUN; BBHIOMpPATh OCHOBAHWS W KPUTEpUU i KiaccU(UKALUU
XMUMHYECKUX BEUIECTB W XUMHUYECKHX pPEaKIUi; yCTaHaBIMBATh MPUYMHHO-CJIEICTBEHHBIC
CBS3M MEXAY OOBEKTAMH H3Y4YECHUS; CTPOUTH JIOTMUECKHE pPacCyKIeHHUS (UHIYKTHUBHBIE,
JIeIyKTUBHBIE, 110 AHAJIOTUH); JIENaTh BHIBOJIBI U 3aKIIIOUEHUS;
2) yMEHHEM TPUMEHSATh B MPOIIECCE TMO3HAHUS MOHATHS (IMPEJAMETHBIE U METAINpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENU, UCIHOJb3yeMble B XHMHH, MPEOOPa30BBIBATH HIUPOKO
MPUMEHSIEMbIE B XUMUU MOJETbHBIEC MPEACTABICHUS — XUMUYECKUI 3HAK (CHMBOJ JJIEMEHTA),
XuMHuueckas Qopmyna U ypaBHEHHE XMMHUYECKOW peakIuu — TMpH peuieHuH Yy4yeOHO-
MO3HABATENbHBIX 3a7ay; C Y4ETOM OTUX MOJIENbHBIX TPEJCTaBICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN M3Yy4aeMbIX 00OBEKTOB — XUMUYECKUX BEIECTB U
XUMHYECKUX PEAKIIMH; BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYNHHO-CIICCTBEHHBIE CBS3H U
MIPOTUBOPEUHS B U3y4aEMBIX MPOIECCaX U SBICHUAX; MpeJyiaraTh KPUTEPUH 7S BBISIBICHUS
THX 3aKOHOMEPHOCTEH M TPOTHBOPEYUIA; CAMOCTOSATEIHHO BHIOMpATh CHOCOO pEIIeHUs
yueOHOM 3amauu (CpaBHHBATh HECKOJILKO BAapUAHTOB pEIIEHUs, BBIOMpaTh Haunbosee
MOAXO AN ¢ YYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB);

ba3oBbIMU UCCIE10BATENbCKUMU ACUCTBUIMU

3) yMEHHEM HCIOJb30BaTh MOCTABJICHHBIC BOMPOCHI B KAYeCTBE MHCTPYMEHTA IMO3HAHUS, a
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TAK)KE B KayeCTBE OCHOBBI Ui (DOPMHpPOBAHHS THUIOTE3bl 1O TPOBEPKE NPABUIBLHOCTU
BBICKa3bIBAEMbBIX CYXJICHUN;
4) npuoOpeTeHHe OmbITa IO IUJIAHUPOBAHUIO, OPraHM3allMd M IPOBEIACHUIO YYCHUYCCKHUX
HKCIIEPUMEHTOB: YMEHHE HaOII0/aTh 32 XOJOM IPOIEcca, CAMOCTOSTENFHO MPOTHO3UPOBATH
€ro pe3ysbTar, GOpMyIUpOBaTH OOOOIIEHUS M BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHOTO OIIBITA,
HCCIIEIOBAHUS, COCTABIISAITh OTYET O MPOACTaHHOM padoTe;

Pabotoii ¢ napopmarmei
5) ymeHueM BbIOMpATh, aHATM3UPOBATH U HHTEPIIPETUPOBATH HHPOPMALIUIO PA3THYHBIX BUI0B
u  (opM TMpeACTaBICHUS, TOJIY9aeMyl0 U3 pa3HbIX HWCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JUTEepaTypa XMMHYECKOTO COJIEpXKaHMs, CHpaBOYHBIe Mocodbus, pecypcel HHTepHera),
KPUTHUYECKH OICHUBAThH IIPOTHBOPEUYHUBYIO U HEIOCTOBEPHYIO MH(DOPMAIIHIO;
6) yMEeHHEM MPUMEHSTh Pa3InYHbIC METOBI U 3aMPOCHl IPU MOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JJIsi BBITIOJHEHUS yYCOHBIX W IMO3HABATEIIBHBIX
3aJad  OMPENENEHHOrO0 THMA, MPHOOpPETEHHWE OmbiTa B  O0JACTH  MCIIOJB30BAaHUS
WH()OPMAMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTUH, OBIAJCHHWE KYJIBTYPOW  aKTHBHOTO
WCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSTEIBHO BHIOMPATh ONTHMAIBHYIO
dbopMy TpencTaBiieHUs WHPOPMAIMK W HWLIFOCTPUPOBATH pEIIaeMble 3aJadd HECIOXHBIMU
cXeMaMu, AMarpaMMaMHu, ApyrumMu popMaMu rpaduky U UX KOMOMHALUSAMY;
7) yMEHHEM WCIOJb30BaTh M aHAIM3MPOBATh B IMpPOIECCe Y4eOHOW W HUCCIeI0BATEIbCKOM
NESITEILHOCTH  WH(POPMAIMI0 O BJIHMSHUHM IPOMBIIIUICHHOCTH, CEJIBCKOTO XO3SMCTBA M
TPAHCIIOPTa HA COCTOSTHUE OKPYKAOLIEH IPUPOTHON Cpebl;

YHUBEpCcATbHBIMU KOMMYHHUKATHBHBIMHY JICHCTBUSIMHU
8) ymenumem 3amgaBaTh BONpPOCH (B XOJ€ JHWagora H/HIM JAUCKYCCHH) TI0 CYIIECTBY
oOcyxnaemMoil Tembl, (GOpPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTENBHO BBITIOJHEHU S
MpeJI0KEHHOM 3a/1a4u;
9) mpuoOpeTeHUe OMbITa MPE3CHTAIIMH PE3YJIHTATOB BHIMOJHEHUS XUMHUECKOTO KCIIEPUMEHTA
(raboparopHOrOo OTMBITa, JaOOpPaTOPHOW pabOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB,
y4eOHOTO MPOEKTA);
10) 3auMHTEpEeCOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH  II03HABATEJIbHOW U
HCCIIEIOBATENIbCKON JESTEIbHOCTH MPU PEUICHUH BO3HHMKAIOMIMX MpPoOJieM Ha OCHOBE yuéTa
OoOLIMX MHTEPECOB M COTJACOBAHUSA MO3UIMI (0OCYXIeHHsS, OOMEH MHEHHUSMHU, «MO3TOBbHIE
HITYPMBI», KOOPJIMHAIUS COBMECTHBIX JCUCTBUM, ONIpeIeTICHIEe KPUTEPHUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHOW paboTHI U JIp.);

YHuBepcanbHBIMU PETYISTUBHBIMU JICHCTBUIMU
11) yMeHHEM CaMOCTOSTEIIBLHO OMPEACIATh ISIH AeATSIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh M MpPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JEATEIHHOCTh, BBIOMPATH
HaumOonee d¢(deKkTuBHBIE CMOCOOBI pelieHuss Y4eOHbIX M MO3HABATENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh UM KOPPEKTUPOBATh MPEJIOKEHHBIN aNrOpuTM JIEHCTBHUI Mpu
BBITIOJIHEHUH 3aJaHUil ¢ y4€TOM TMOJy4yeHHUS HOBBIX 3HAHHM 00 M3y4aeMbIX OOBEKTaX —
BEI[ECTBAX U PEAKIIHIX; OLICHUBATh COOTBETCTBUE MOIYYEHHOTO Pe3yNbTaTa 3asBICHHOM 11eTH;
12) ymeHHeM HCIOJIL30BATh U AaHAJTU3UPOBATh KOHTEKCTHI, MPeIaracMbie B YCIIOBUH 33 aHUiA.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHHMIO 00S3aTEIBHOTO COAEp)KaHUs,
YCTaHOBJICHHOTO JIAHHOW TpHUMEpHOM paboueil nporpaMMoi, BBLAEISAIOT: OCBOCHHBIE
oOyJaromuMHUCs Hay4Hble 3HAHUS, YMEHHs W CIOCOObI JeWCTBUH, cneuuduyeckue s
npeaMeTHO o0macTi «XUMHUs», BUABI JESITEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
UHTEepOpeTaluy, NpeoOpa3oBaHUI0 U TNPUMEHEHUIO B pPa3IMYHbIX Y4eOHBIX M HOBBIX
CUTYaLUsIX.

[IpenmeTHble pe3ynbTaThl NPEACTABICHbI IO ToJaM OOYyYeHHMS U OTPaXKaloT
C(OPMHUPOBAHHOCTh y 00YUAIOIIUXCS CIEIYIOUINX YMEHHIMA:

8 KVIACC
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1) packpvieams cmbici OCHOBHBIX XHMHUYECKUX TIOHITHUH: aTOM, MOJIEKyJa,
XUMUYECKUH DIIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI ATOMHAs 1 MOJICKYJISIPHAS Macca, KOJTHYECTBO
BEIIECTBA, MOJIb, MOJIAPHAs. Macca, MaccoBas JIOJI1 XUMUYECKOTO SJIEMEHTa B COCIMHECHHH,
MOJIIPHBII 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPUIATEIBHOCTD, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl PEAKIIHS, KIIacCU(DUKAINS PEaKIIUii: PEaKIINK COSAMHCHUS, PCAKIIHH
Pa3OKEHUsI, PEaKIMK 3aMElICHHs, PEaKi 0OMEHa, 9K30- M SHIOTEPMUYECKUE PEaKIliH;
TETUIOBOK A(PQEKT peakiuu; sAPO aToMa, SIEKTPOHHBIA CIIOM atoma, aTOMHasi OpOWTalb,
paanyc aToMa, XMMUYECKas CBsI3b, MOJISIPHAS M HETIOJISIPHAs KOBAJICHTHAS CBSI3b, HOHHAS
CBsI3b, HOH, KATHOH, aHUOH, PACTBOP, MacCOBasl J0JIS BEIIECTBA (TIPOIICHTHAS KOHIICHTPAIINS)
B pacTBOpE;

2) WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. 1. 1) u
MPUMEHSTH 3TH TIOHSATHUS TP OTIMCAHUH BEIECTB M MX MPEBPAIICHUIA;

3)  HCIoNIb30BaTh XUMUYECKYIO CHMBOJIMKY JUISi COCTaBIICHHs (JOPMYIT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

4) ompenenaTh BaJECHTHOCTh aTOMOB 3JICMEHTOB B OWHApPHBIX COCIUHCHUSX,
CTCTICHh OKHUCJICHHS 3JICMCHTOB B OWHAPHBIX COCIUHCHHSX; MPUHAJJICKHOCTh BEHIECTB K
oTIpeIcIEHHOMY KJIacCy COeTMHEHUH 0 (hopMyliaM; BUI XUMHYECKOW CBS3H (KOBAJICHTHAS
WOHHAs) B HEOPTAaHWYECKUX COCAMHCHHUSX;

5) packpeiBath cmbicn  [lepwoamyeckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHWE TICPUOJIMYSCKON 3aBUCHMOCTH CBOWCTB XHMHYECKUX
JJIEMEHTOB OT WX MOJOXeHUs B llepmoamdeckoil cucreMe; 3aKOHOB COXPAHEHHUS MAacCChI
BEIIECTB, IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISPHOTO Y4Y€HHs, 3aKoHa ABOrajpo;
OTHCHIBATh U XapaKTepu3oBaTh TabauuHyio ¢opmy [leproanueckoit cucTeMbl XUMHUYECKUX
AIIEMEHTOB: pa3iMyaTh MOHATHS «TJIaBHas NOArpymnna (A-rpymmna)» u «modoyHas MoArpynmna
(b-rpynma)», Manbie U OOJIBIITNE TIEPUOJIBI; COOTHOCUTh 0003HAYCHHMS, KOTOPhIE UMEIOTCS B
tabmuine «[lepmomanueckas cucrema xumudeckux odiemeHTtoB JI. WM. MenneneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMUYECKUX AJIEMEHTOB (COCTaB U 3apsif
s1ipa, 0011ee YHCII0 AIIEKTPOHOB U PACIIPEICTICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

6) KkiIaccHpUIUMPOBATH XUMHYECKHE JJIEMCHTBI, HEOPraHUYECKHUE BEIICCTBA;
XMUMHUYECKHE peakuuu (MO YHCIAy M COCTaBy YYACTBYIOIIUX B PEAKIHH BELIECTB, IO
TeroBoMy b PexTy);

7) xapakrepu3oBaTh (OMHCHIBATH) OOIIME XHMHYCCKHE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOJTBEP)KIas OMHCAHHME IPUMEPAMU MOJIEKYISIPHBIX YpaBHEHHI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

8) mporHo3WpoBaTh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KauyeCTBEHHOIO
COCTaBa; BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

9) BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYISAPHYIO W MOJISIPHYIO MacChl BEIIECTB;
MacCoOBYIO JOJI0 XHMHYECKOrO d3JeMEHTa O (QopMyse COEAWHEHHUS; MAacCOBYIO JOJIIO
BEII[ECTBA B PaCTBOPE; MPOBOAUTH PACUETHI [0 YPABHEHHIO XUMUYECKOUN PEaKIuy;

10) mpUMEHATh OCHOBHBIC OMEPAI[MHM MBICIUTEILHON MESATEIbHOCTH — aHaIM3 H
CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEMATHU3aIINI0, KITACCU(UKAIMIO, BBISBICHHE TPUUUHHO -
CIIEICTBEHHBIX CBSI3ed — I W3Yy4eHUS CBOMCTB BEHIECTB M XHUMHUYECKUX PEaKIHii;
€CTECTBEHHO-HAY4YHbIE METOJbI TO3HaHUS — HaAOIIOJCHHE, U3MEPEHHEe, MOJEIHpPOBAHHE,
AKCMIEPUMEHT (peaabHbIA U MBICICHHBIN);

11) cnenoBarh MpaBWIaM TMOJB30BaHUS XUMHUECKOW TMOCYIOW M JIAOOPATOPHBIM
obopynoBaHHEM, a TaKXkKe IMpaBWJIaM OOpalleHus C BEIeCTBAMH B COOTBETCTBUHU C
WHCTPYKIMSMHU IO BBIMIOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHUIO U
coOMpaHHIo0 Ta3000pa3HBIX BEMIECTB (BOAOPOIa U KUCIOPOIa), MPUTOTOBICHUIO PACTBOPOB C
oTpeNenéHHON MacCOBOM JMOJiel pacTBOPEHHOTO BEIIECTBA; IUIAHMPOBATH U MPOBOIHTH
XMUMHYECKHE IKCIIEPUMEHTHI TI0 PACTIO3HABAHUIO PACTBOPOB IEJIOUEH U KUCIOT C MOMOIIBIO
WHAUKATOPOB (JakMyc, (heHOIPTaICHH, METUIIOPAHXK U Jp.).
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9 KUIACC

1) packpbIBaTh CMBICII OCHOBHBIX XUMHUYCCKHX HOHSTHH: XMMHUYECKUH 3JICMEHT,
aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPHUILIATENLHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKasl peaklMs, XUMUYEcKasl CBS3b,
TEIIoBOH  3((eKT peakuuu, MOJb, MOJIIPHBI 00BEM, pacTBOp; DIEKTPOJIUTH,
HEAJIEKTPOJIUThI,  AJIEKTPOJIMTUYECKAass  AMCCOLMAlMsI, peakUud HOHHOTO  OOMeHa,
KaTaJn3aTtop, XHUMHYECKOE paBHOBecHe, oOOpaTMMble ¥  HEOOpaTHUMbIE  PEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIMH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJIEHUE, AJJIOTPOIHUs, aM(POTEPHOCTb, XUMUYECKasi CBsI3b (KOBaJIEHTHasi, MOHHa,
MeTajjin4yeckas), KpHCTaJUIMYecKas pemérka, KOppO3usi METalioB, CIUIaBbl; CKOPOCTb
XMMHMUECKOHM peaklnu, mpenenbHo gonyctumas konientpanus (I1IJ1K) Bemecrtsa;

2) WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUYCCKAX MOHATHH (cM. 1. 1) u
MIPUMEHSTH 3TH MOHSATHUS MTPU OTIMCAHUH BEIIECTB M X MPEBPAIICHHII;

3) HUCMoNB30BaTh XMMUYECKYIO CHUMBOJIUKY JUISi COCTaBJICHHs (OPMYJ BEIISCTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

4)  omnpenenATh BAJICHTHOCTh U CTEMEHb OKHCICHUS XHMHYECKHX JJIEMCHTOB B
COEJIMHEHUSAX Pa3IMYHOIO COCTaBa; MPHUHA/JIEKHOCTh BELIECTB K ONpeAeNEHHOMY Kiaccy
coeMHeHuH o GopMyraM; BUJI XUMHUUECKON CBSI3M (KOBaJIEHTHAs, HOHHAs, METaJUTMYecKas)
B HEOPraHMYECKUX COEAMHEHUSX; 3apsA] MOHA 10 XUMUYECKO! (opmylie; XxapakTep cpelbl B
BOJHBIX pPAacCTBOpax HEOPraHMYECKUX COEJWHEHUH, THUIN KPUCTAIIMYECKOM pPEmETKU
KOHKpETHOTO BEIIECTBa;

5) packpeiBath cMmbica [lepuoamyeckoro 3akona JI. WM. MenngeneeBa w
JEMOHCTPUPOBATh €ro MOHUMAaHHUE: OIMUCHIBATh U XapaKTepU30BaTh TaONIUYHYIO (Bopmy
[leproguueckoid cHUCTEMBbl XUMHUYECKMX JJIEMEHTOB: pa3jHyaTh [OHSTHUS «TJIaBHAA
noarpynma (A-rpynma)y U «mnobouHas moxarpymnma (b-rpymma)», manbie u o OosbInve
MEePHOJIbl; COOTHOCUTH 0003HAUEHHUS, KOTOpPhIE HMEIOTCS B TMEPUOAUYECKOM Tabnuie, C
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
sipa, 00Iee YMUCIO0 AIEKTPOHOB U PacCHpeeICHUE UX MO JIEKTPOHHBIM CJIO0SIM); OOBSACHAThH
o01Iue 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHHI B Mpenenax
MaJibIX IEPUOJIOB U IJIaBHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;

6) KkIaccUpUIUMPOBATh XUMHYECKHE JJIEMECHTBI, HCOPraHWYEeCKHUE BEIICCTBA;
XMMHUYECKHUE peakuuu (MO 4YHUCIAy M COCTaBy YYACTBYIOIIUX B PEAKIMH BEIIECTB, IO
TEII0BOMY 3 (HEeKTy, 10 UBMEHEHUIO CTENECHEeH OKUCICHHS] XUMHUYECKUX 2JIEMEHTOB);

7) xapakrepu30BaTh (OIUCHIBATH) OOIIME U Crelu(PUIECKre XMMUYECKHE CBONCTBA
MPOCTBIX M CJOXHBIX BEIIECTB, MOJTBEPKIasi OINUCAHUE MPUMEpPAMHU MOJIEKYISIPHBIX U
VMOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

8) cocTaBiATH YpaBHEHHUS IICKTPOJMTHYCCKON JMCCOIHAIMKM KHCIIOT, IIeJI04eH H
COJIEH; TIOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HOHHOTO OOMEHA; YpaBHEHHsI peaKIIUid,
MOATBEPKNAIOLIUX CYIIECTBOBAHUE I'€HETUYECKOM CBA3M MEXAY BELIECTBAMHU Pa3JIMYHBIX
KJIaCCOB;

9) packpbiBaTh CYILIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUui
MIOCPE/ICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OallaHCa ATUX PEAKIIMA;

10) mporHO3upoBaTh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS;
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALLIEHUN B PA3JINYHBIX YCIOBHUSX;

11) BBIYHMCIATH OTHOCHTEIFHYIO MOJIEKYSIPHYIO M MOJIIPHYIO MacChl BEILECTB;
MacCOBYIO JIOJII0 XHMHYECKOTo 53JeMEHTa Mo (opMmyle COETUHEHHS; MAaCCOBYIO JOJIO
BEILECTBA B pPaCTBOPE; IPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUECKOHN peakLnu;

12) cnenoBarh MpaBWIaM TMOJb30BaHUS XUMHUECKOW TMOCYIOW M JIAOOPAaTOPHBIM
o0OpyJOBaHHEM, a TaKkKe IMpaBujiaM oOOpalleHuss C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSMHU IO BBITIOJHEHUIO JaOOPATOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHUIO U
COOMpaHUI0 ra3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);
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13) npOBOAUTH pEAKIMH, IMOITBEP)KIAIONINE KAYSCTBCHHBIH COCTaB pPa3lIMuHBIX
BEIIECTB: PACO3HABATh OINBITHBIM IyTEM XJIOpUA- OpOMHUA-, HOIUA-, KapOoHat-, pocdar-,
CHJIMKAT-, Cylb(}ar-, THIPOKCUA-UOHBI, KATHOHBl AMMOHHS M MOHBI M3YYEHHBIX METAJUIOB,
IIPUCYTCTBYIOIINUE B BOAHBIX PACTBOpPAaX HEOPIaHUYECKUX BEILECTB;

14) TPUMEHSATH OCHOBHBIC OINEPAI[MM MBICIUTEILHON JEATEIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CHUCTEMATU3alllIO, BBISBJICHUE MPUUYUHHO-CIIEACTBEHHBIX
CBSA3€M — JUIS U3YYEHHMsI CBOMCTB BEIECTB U XUMUYECKHUX PEAKLUN; €CTECTBEHHO-HAYYHbIC
METO/1bI I03HAHUS — HAOJI0JICHUE, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealIbHbII U

MBICJICHHBIH).

TEMATHUYECKOE IINIAHUPOBAHHUE
Bcero 136 41, u3 Hux 7 4 — pe3epBHOE BpeMsi

8 KIIACC

(2 4 B HEnENMIO, BCero 68 4, U3 HUX 3 4 — PE3epPBHOE BPEMSI)

IIpumepHbIe TeMbl,
packpbiBaoIue
JAHHbIA pasaena
NporpaMmal,

]| KOJIUYeCTBO
4acoB, OTBOAMMOE
Ha UX U3YUYCHUE

OcHoOBHOE€ CoacpiKaHue

OcHOBHBIE BU/IbI 1eATeIbHOCTH
00y4Jaromuxcs

Pasznea 1. IlepBonavanbHble XuMudecKkue nousTus (20

1)

Tema 1. Xumusa —
BaskKHasl

00J1aCcTh
€CTeCTBO3HAHUS U
NMPaKTHYECKOM
JeATeJIbHOCTH
yeJI0BeKa

(5 4)

[Ipenmer xumuu. Ponbs xumun
B JKH3HH YeJIOBeKa. XUMHUS B
CHCTEME HayK.

MeTo b TO3HAHUS B XMMHUH.

Tena u Bentectsa. Puznueckue

CBOMCTBA BEIIECTB.
ArperaTHoe COCTOSAHUC
BCIIECCTB. YucTele BemecTBa U
CMECHU.

CriocoOblI paszienieHus CMeceH.

dusznyeckrue U XUMHUUECKHE

SIBJICHUS. HpI/ISHaKI/I " YCJIOBUS

NPOTEKAHUS XUMHYECKUX
peaKIuid.

3HAKOMCTBO C IPaBUJIAMH
0e30MacHOCTH

U npuéMaMu paboTHI B
XUMHUYECKOH J1ab0paToOpuH.
JeMoHcTpanyuun

1. JTaboparopHoe
obopymoBaHue.

2. Pa3nuuHbie BUBI
XUMUYECKOH MOCY/IbI.

3. OOpa31bl BEIIECTB.

4. CnocoObl pazieneHus
cMmeceill (puabTpoBaHue,
BBITIAPUBAHUE, TUCTHILISIMS,
xpomarorpadus).
JlaGopaTopHble n

- PackppIBaTh CMBICITT H3y4aeMBbIX
MOHATUH.

- PackprsIBaTh posib XUMHH B
MPUPOJIE U )KU3HU YEIIOBEKA, €€
CBSI3b C IPYTHMHU HayKaMHu.

- Pa3nmuuate uucTeie BemecTsa u
CMECH; OJTHOPOTHBIE H
HEOTHOPOIHBIE CMECH.

- Paznuuare Gusndeckue u
XUMUYECKHE SIBIJICHUS.

- OnpenensaTh MpU3HAKU
XUMUYECKUX PEAKIUH U YCIOBUS
UX IPOTCKAHMUS.

- CnenoBaTh npaBuiIam
M0JIb30BaHHS XUMUYECKOH
MOCY/IOH 1 JTa00PATOPHBIM
00opyI0BaHUEM, a TAKXKe
npaBuiIaM oOpaleHus ¢
XMUMHUYECKUMHU BEIIECTBAaMH B
COOTBETCTBUU C HHCTPYKILUSAMHU T10
BBITOJIHEHHIO MPAKTHUECKUX
pador.

- [InanupoBaTh ¥ MPOBOIUTH
XUMUYECKUN IKCTIEPUMEHT TI0
U3YUYCHHIO U OTIMCAHUIO
(u3nUecKux CBOICTB BEIIECTB,
croco00B pa3JieNieHus cMecen
BEIIIECTB.

- Vcnosnp30BaTh NpH BBHIIOJTHEHUT
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NpaKTHYecKue padoThl
Jlabopamophule onvimbi:
Onwucanue GU3NIECKUX
CBOMCTB BEILIECTB.

Pasznenenne cmecu ¢ moMOIIbIO
MarHuTa.

Ipaxmuuecxue pabomvi:

Ne 1. IIpaBuina paboTsl B
1abopaToOpUn U MPUEMBI
oOpamieHus ¢ 1a60paToOpHBIM
000pyTOBaHUEM.

Ne 2. Paznenenue cmeceii (Ha
IIPUMEPE OYUCTKH ITOBAPEHHOMN
COJIN)

yueOHBIX 33JaHUH U B IIpoLIecce
HCCIIEN0BATEIIBCKON NEATEIBHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOTO COJIEpiKaHus,
CIIPaBOYHBIE MATEPUAJIbI, PECYPCHI
WNHurepHera.

- BricTpanBats pa3BEépHyThIE
IUCbMEHHBIE U YCTHBIE OTBETBHI C
OTIOpOY Ha HHPOPMAITHIO U3
yueOHHMKa U CIIPAaBOYHbIX
MaTepuasIoB, FPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN
MOHATUHHBIN alapar Kypca
XUMHH

Tema 2. BemecTtBa
U XHMH4YeCKHe
peaknuu

(15 9)

ATOMBI 1 MOJIEKYJIBI.
XUMHUYECKHUE DIIEMEHTHI. 3HAKU
(CUMBOJIBI) XMMHUYECKUX
anemeHToB. IIpocTeie n
CJI0’KHBIE BEIIECTBA. ATOMHO-
MOJIEKYJIIPHOE yUeHHE.
Xumuaeckasi popmyra.
BanenTHoCTh aTOMOB
XUMUYECKUX IJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa
BenlecTs. OTHOCUTENbHAS
aTOMHas Macca.
OtHOcuTENbHAS
MOJIEKYJISIpHAsl Macca.
MaccoBast 10151 XUMHYECKOTO
3JIEMEHTA B COCAMHEHUU.
dusnyeckue 1 XUMHYECKUE
SIBJICHMUSL.

XuMHUYecKasi peakuus.
[Ipu3Haku u ycnoBus
MPOTEKAHUS XUMUYECKUX
peakuuii. XuMu4eckue
ypaBHEeHUs. TUIIBI XUMUYECKHUX
peaxiuii (coeMHEeHNUS,
pa3noKeHusl, 3aMelIeHUs,
oOMeHa).

3aKOH COXpaHEHUs1 MaCcChl
BEILIECTB.

M. B. JIoMOHOCOB — y4€HBIN-
SHUUKIIONEIUCT.
JdemoncTpanuu

dusnueckue sSBICHUS
(pacTupanue caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIUS BOJIbI
UT. I.).

XUMHUYECKUE SBICHUS
(ropeHue cBeuH, pa3jioKeHUE
caxapa, B3auMOJCHCTBUE

- [IpuMeHsATh eCTECTBEHHO-
HayYHbIE METO/IbI TO3HAHUS (B TOM
4yrcie HaOJIroIeHuE,
MOJIETTUPOBAaHUE, SKCIIEPUMEHT) U
OCHOBHBIE OTIepaIIH
MBICTUTEIBHON eI TeTHHOCTH
(cpaBHeHUe, KnaccuduKanms) s
U3YUYCHHSI BEIIECTB U XUMUIECKUX
peaKIuid.

- PackpbIBaTh CMBICIT U3y4aeMBbIX
HNOHATUI U 3aKOHOB U NIPUMEHSATh
9TH MOHSTHUS IPU ONUCAHUI
CBOMCTB BEIIECTB U UX
MPEBPAILICHUH.

- Paznuyare gpusndeckue u
XUMUYECKUE SBICHUSA, OOBSICHATh
UX CYIIHOCTb C TOUKH 3PEHUS
aTOMHO-MOJICKYJISIPHOTO

YUCHHUS.

- OnpenensaTh NpU3HAKU
XUMUYECKUX peaKkluil, ycIoBUs UX
HIPOTEKaHMS.

- OOBACHATH CYLIIHOCTh
(GU3NUECKUX U XUMUYECKUX
SBJICHUH C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS.

- KnaccudunupoBats xumMnudeckue
peakuuu (1o YUCIy U COCTaBy
pearupyromux 1 00pazyromuxcs
BEIIIECTB).

- CocTaBnsaTh GopMysbl OMHAPHBIX
BEIIECTB 110 BAJIEHTHOCTH U
OTIpE/IENATh BaJIEHTHOCTh I10
(dopmynam BelecTs.

- PaccTtaBnsaTe k03¢ (hUIIMEHTHI B
YPaBHEHMAX XUMHUECKUX PEaKLUH.
- CnetoBaTh MpaBUiIam
I10JIb30BAaHUs XUMUYECKOU
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CEPHOM KUCIIOTHI C XJIOPUIOM
Oapusi, pa3ioKeHHE
ruapokcuaa meau(Il),
B3aUMOJICHCTBUE XKelle3a ¢
CepoH, B3aUMO/JICCTBUE
JeJe3a ¢ pacTBOPOM COJIU
meau(ID)).

OneIT, WILTIOCTPUPYIOLIUN
3aKOH COXpPaHEHMsI MACCHI.
JlaGopaTopHble u
NpaKkTH4YecKue padoTbl
Jlabopamopnvie onvimul:
[Ipumeps! puznyeckux
ABJIEHUH (TJIaBJIEHHE BOCKA,
TasiHue Jbja). [Ipumepsl
XUMUYECKHX SIBICHUH
(mpoxanuBaHUE METHOM
IIPOBOJIOKH,
B3aNMOJEHCTBHE Mella C
KHCJIOTOM).

Mopenu aToMOB ¥ MOJIEKYIL.
Botuucnenusn

— OTHOCHUTEIBHOMN
MOJIEKYJISIPHOM MaccChl
BEIIECTB;

— MAacCOBOM 101U
XMUMHUYECKOTO JIEMEHTa 0
dbopmyre coeTMHEeHHs

NOCYJI0H 1 TabOPaTOPHBIM
000pyI0BaHUEM, A TAKIKE
IIpaBWJIaM 00OpallleHus ¢
BELIECTBAMU B COOTBETCTBUH C
MHCTPYKLUSAMU IO BBIIOJHEHUIO
1a00paTOPHBIX XUMUYECKHUX
OTIBITOB.

- Hcnonb30Bath 1pH BBINOJIHEHUN
yueOHBIX 33JaHU U B IIpoLiecce
UCCJIEIOBATENBCKON AE€ATEIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPHAIIbl, PECYPCHI
WNHrepHera.

- BeicTpanBaTh pa3BEpHyTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha HHGOPMAITHIO U3
yueOHHMKa U CIIPaBOYHBIX
MaTepuasIoB, FPaMOTHO
WCIIOJIb30BATh U3yYEHHBIN
MOHATUIHBIN amnmapar Kypca
XUMHH

Pa3pea 2. Baxkneimme

NpeACTABUTEIN Heopranudeckux Bemects (30 1)

Tema 3. Bo3ayx.
Kucaopon.
IlousiTue 00 oxcuaax

(59)

Bo3nyx — cMech ra3os.
CocTaB Bo3yxa.

Kucnopox — snemeHT u
npocTtoe BemecTBo. O30H —
AJUTOTPOITHAST MO U (PHUKAIIHS
kucioposa. Haxoxaenue
KHCIIOPO/JIa B IIPUPO/IE,
buU3HYEeCKUEe U XUMHYCCKUE
CBOMCTBA (peakiuu
OKHCIICHHUS, TOPEHUE).
VYcmoBus BOSHUKHOBEHHS U
MpeKpaleHus: TOPEHUSI.
[TonsTue 00 OKCHIAX.
Crioco6bI nosryyeHus
KHCJI0po/ia B 1abopaTopuu U
MPOMBIIIIIEHHOCTH.
IIpuMeHeHue kucnopoa.
KpyroBopoT xucnoposa B
pupoie.

TennoBoit 3¢ ekt
XUMHYECKON peaKinm,
MOHSITHE O TEPMOXUMHUYECKOM
YpaBHEHUH, DK30- U

- PackpbIBaTh CMBICIT HU3y4aeMbIX
MOHITUI U IPUMEHSTH 3TH
MOHSTHSI IPU OMTMCAHUHU CBONCTB
BELIECTB U UX MPEBpaILlCHUN.

- XapakTepu30BaTh (OMKUCHIBATH)
COCTaB BO3/lyXa, PU3NYECKUE U
XUMHYECKHUE CBOMCTBA KUCIOPO/a,
CIOCOOBI €ro NoJMy4YeHHs,
NPUMEHEHUE U 3HAUCHUE B
MPUPOJIE U )KU3HU YEIOBEKA.

- CpaBHMBATh peaKkiuu TOPEHUS U
MEIJIEHHOTO OKUCIIEHUSI.

- Cobupatb npuOOpsI A7
HOJTy4EeHUs! KUCIOPOoaa
(BBITECHEHUEM BOJBI U

BO3/1yXa).

- Pacnio3HaBaTh ONBITHBIM IIyTEM
KUCJIOPOI.

- Mcnonp30BaTh XUMUYECKYIO
CHUMBOJIMKY /ISl COCTABIICHHS
¢dbopmyn BeliecTs,
MOJIEKYJISIPHBIX YpaBHEHUI
XUMUYECKUX PEAKLUN C y4aCTUEM
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DHJIOTEPMUUYECKUX PEAKITUSX.
TomnmBo (HedTh, yrob u
METaH).

3arpsi3HEHUE BO3/1yXa,
crocoOBbI ero
MpeI0TBpAIlCHUsS. Y CUIICHUE
MapHUKOBOTO 3 eKTa,
paspylieHre 030HOBOTO
CJIO4.

JdemMoHcTpanuu
B3aumoneiictBue pocdopa,
CEepBI U XKeje3a ¢ KUCIOPOJIOM
(BO3MOKHO

HCIIOJIb30BaHUE
BHJICOOTIHITOB).
Ornpenenenue coaep>Kanms
KHCIIOpoia

B BO3/IyXE.

OMBITHI, TEMOHCTPUPYIOIIHE
YCIIOBHS

BO3HUKHOBEHUS U
TIPEKpaIIeHUs

rOpeHusl.

JlaGopaTopHbie U
NpaKkTHYecKue

padoThI

Jlabopamopmwiii onvim:
O3HakoMyIeHHE C 0Opa3aMu
OKCHJIOB.

Ilpakmuueckas paboma:

Ne 3. Tlonydyenue u cobupanue
KHCJIOpO/ia, U3yYEHHUE €T0
CBOMCTB.

Buviuucnenusa

— MOJIEKYJISIPHON Macchl
KHCJI0poia

¥ 030Ha HAa OCHOBAHHUH
ATOMHOM MaccChl
XMUMHYECKOTO AJIEMEHTA

KHCJIOpO/a.

- OOBACHATH CYIIHOCTh
HKOJIOTMUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

- CiienoBaTh npaBuiIaM
Oe3omacHOl pabOThI B
1abopaTopUu MPHU UCIOJIb30BAHUHU
XUMHYECKOU MOCYbl U
000pyI0BaHMUsI, a TAKXKE MMPABHIIaM
o0OpalieHus ¢ TOPIOYNMHU
BEIIIECTBAMHU B OBITY.

- [ImanupoBaTh U OCYIIECTBIISATH Ha
MPaKTUKE XUMUUYECKHE
AKCIIEPUMEHTHI,

MIPOBOJIUTH HAOMIOACHUS, AeNIaTh
BBIBO/IBI 110 PE3yJIbTaTaM
JKCIIEPUMEHTA.

- Y4yacTBOBaTh B COBMECTHOM
paboTe B rpymre.

- Ucnonb30BaTh Mpu BBHITTOTHEHUH
yueOHBIX 33JaHU U B IIpoLiecce
HCCJIEIOBATENbCKON AeATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XHUMHUYECKOTO COJIEpKaHus,
CIIPaBOYHBIE MaTEPHAIIbl, PECYPCHI
Nurtepnera.

- BeicTpauBaTh pa3BEPHYTHIE
MUCHbMEHHbBIE U YCTHBIE OTBETHI C
OTIOpoi Ha HHPOPMAIUIO U3
yueOHHMKa U CIPAaBOYHBIX MaTe-
pHAaJIOB, TPAMOTHO HCIIOJIb30BaTh
M3YYCHHBIW MOHSITUHHBIN armapar
Kypca XUMHH

Tema 4. Bogopon.
IloHsiTHE 0 KHCJI0TAX
H COJISIX

(54)

Bonopox — anemeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpupone,
du3nueckrue 1 XUMHUYECKHE
CBOIicTBa (Ha mpumepe
B3alMO/JICICTBUS C HEMETaJla-
MU 1 OKCHJIaMH METAJJIOB),
IpUMEHEHHE, CTIOCOObI
MOJIyYEHHUS.

[lonsTHE O KHCHOTAX U COJIAX.
JdemMoHcTpanuu

[Tonyyenue, cobupanue u
pacno3HaBaHUE BOJOPOAA.

- PackpeIBaTh cMBICIT N3y4aeMbIX
NOHSATHI ¥ IPUMEHSTh 9TH
HOHSTHS TIPU OTIMCAaHUU CBOICTB
BEIIECTB M UX MPEBPAIICHUH.

- XapakTepHu30BaTh (OIUCHIBATD)
¢u3nveckne 1 XUMHUYECKHE
CBOWCTBA BOJOPOJA, COCOOBI €TO
NOJIy4eHus!, TIPUMEHEHHE.

- Cobupatp npubop s
MOJIy4eHUs BOJIOPOJIA.

- Mcnonp30BaTh XUMUYECKYIO
CHUMBOJIMKY JUIsl COCTABIICHUS
¢dbopMyI BelecTB, MOJIEKYISPHBIX
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I'openue Bogopoaa.
B3aumoaerictBue BoiopoJia ¢
okcuaoM meau(Il).
JlaGopaTopHble n
NpaKkTHYecKHe

padoThI

Jlabopamopmubwiii onvim:
B3anmoelicTBre KUCIOT €
MeTaJlJIaMU.

Ilpakmuueckas paboma:

Ne 4. Tlonyyenue u cobupanue
BOJIOpOJA,

U3Y4YEHHUE €TI0 CBONCTB.
Botuucnenusn

— MOJIEKYJISIPHOM MacChl
BELIECTBA Ha

OCHOBAHMHU aTOMHOW MAacChI
XUMHUYCCKUX DJIIEMECHTOB

YPaBHEHUN XUMHUUYECKUX PEAKLIHMI C
y4acTUEM BOJOPOAA.

- CnenoBath npaBuiiam
Oe3omacHoi paboTHI B
1abopaTopUu MpHU UCIOJIb30BAHUHU
XUMHYECKOU MOCYIbI U
000py1I0BaHMUsI, a TAKXKE MPaBHIIaM
o0pallleHus C TOPIOYUMHU
BELIECTBAMU B OBITY.

- [ImanupoBaTh U OCYIIECTBIISAThH Ha
MPaKTUKE XUMUUYECKHE
AKCIIEPUMEHTHI, TPOBOIUTH
HaOIIOAEHUSA, NETATh

BBIBO/IBI 110 Pe3yJIbTaTaM
HKCIIEPUMEHTA.

- Y4acTBOBaTh B COBMECTHOM
paboTe B rpymie

Tema 5.
KoaunuyecTBeHHBIE
OTHOIIIEHUA B XUMHH

(4 1)

KommuectBo Bemectsa. Mouib.
Mounspaas macca. 3aKoH
ABorazipo. Monsipabiii 00BEM
ra3oB. Pacu€Tsl 1o
XUMUYECKUM YPaBHEHUSIM.
JdemoncTpauust

OO0pa3s1isel BEIecTB
KOJHUYECTBOM 1 MOJIb.
Botuucnenusn

— 00BéMa, KOJIMYeCTBa
BEIIECTBA ra3a

10 €r0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA HUITH
00BEMY;

— 00BEMOB ra3oB 10
YpaBHEHUIO

pEeaKkIMM Ha OCHOBE 3aKOHA
00BEMHBIX

OTHOIIIGHUM T'a30B

- PackpwIBaTh CMBICI H3y4aeMBbIX
MOHSATUN U TPUMEHSATH 3TH
MOHSATHSA, & TAK)KE N3yICHHBIC
3aKOHBI U TEOPUH JIJIST PEIICHUSI
pacUETHBIX 3a/1a4.

- BerunciaTe MOISIpHYIO Maccy
BEILIECTB; KOJIMYECTBO BELIECTBA,
00BEM rasza, Maccy BEIIECTBA;

- [TpoBOAMTH pacy€ThI MO
YPaBHEHUSIM XUMHUYECKHUX
peaxiuii: KoJau4yecTBa, 00béMa,
Macchl BEUIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pEareHToB WX MPOJTYKTOB
peaKkLuH.

- BeicTpauBaTh pa3BEpHyThIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha HHPOPMAIUIO U3
yueOHHMKA U CIPABOYHBIX
MarepuaioB, FPaMOTHO
UCII0JIb30BATh U3yYEHHBIHN
MTOHATUMHBIN allapaTr Kypca XUMHH

Tema 6. Boaa.
PactBOpbl.
Ilonsitue 06
OCHOBAHHUAX

(54)

dusznyeckre CBOMCTBA BOJbI.
Anamms

U CHUHTE3 — METO/bl U3yUYECHUS
COCTaBa BOJHI.

XHUMHUYECKHE CBOMCTBA BOIbI
(peakuuu ¢ MeTaIaMH,
OKCHIaMHU METaIIOB U
HEMETAJIOB).

CocraB ocHoBanui. Ilonsarue
00 MHIUKATOpax.

Bopa xak pacTBOpuUTEIb.
PactBopbl. PacTBOpUMOCTD

- PackppIBaTh CMBICII U3y4aeMBbIX
MOHATUN U IPUMEHSATD 3TU
MIOHATUSA IIPU ONMCAHUU CBOMCTB
BEILECTB U UX

[IPEBPAILCHU.

- XapakTepHu30BaTh GU3NIECKUE U
XUMUYECKHE CBOWCTBA BOJBI, €€
pOJIb KaK paCTBOPUTEIIS B
IIPUPOHBIX ITpoOLECCaX.

- CocTaBiATh ypaBHEHUS
XUMUYECKUX PEAKLUN C y4aCTUEM
BOJIBI.
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BELIECTB B BOJIE.
Hacsiiennsie u
HEHACBIIICHHBIE PACTBOPBHI.
MaccoBas 10714 BEIIECTBA B
pacTBope.

Posne pacTBOpOB B npuposie u B
JKU3HU YenoBeka. Kpyrosopor
BO/IbI B IIPUPO/IE.

3arpsisHEHUE TPUPOIHBIX BOJI.
OxpaHa 1 0YMCTKA NPUPOIHBIX
BOJI.

JdemMoHcTpauuu

DNEeKTPOIN3 BOJbI, CHHTE3
BO/IbI; B3aUMO/ICHCTBHUE BOJIBI C
metautamu (Na, Ca)
(BO3MOXHO HCTIOJB30BaHUE
BHJICOMATEPHUAJIOB).
PacTBOpeHue BemecTs ¢
pa3IMYHON PACTBOPUMOCTHIO.
HccnenoBanue pacTBOpOB
KHUCIIOT U IIeJI0UEH C
TTOMOTIIBIO0 WHIUKATOPOB.
JlaGopaTopHbie U
NpaKkTHYecKue

padoThI

Ilpakmuueckas paboma:

Ne 5. IIpuroroBienue
pacTBOPOB C ONPEECTEHHON
MacCOBOM JoJieH
PacTBOPEHHOTO BEIIECTBA.
Buviuucnenusa

— C HCII0JIb30BAHUEM MOHSTHUS
«MAacCoOBas I0JIs BEIIeCcTBa B
pactBope»

- OOBACHATH CYIIHOCTh
9KOJIOTMUYECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOJIHBIX BOJ, CIIOCOOBI OUUCTKH
BOJIBI OT IPUMECEH, MEPBI 110
OXpaHe BOJ| OT 3arpsi3HCHHUS.

- [ImanupoBaTh U OCYIIECTBIISATH Ha
MPaKTUKE XUMUUECKHE
HKCIIEPUMEHTHI, TPOBOIUTH
HaOII0AEHMSA, AEIATh BEIBOILI 110
pe3yibpTaTaM dKCIIEPUMEHTA.

- CnenoBath mpaBuiiaM
Oe3omacHOl paboThI B
n1abopaToOpUu MPHU UCTIOJIb30BAHUHU
XUMHYECKOMW MOCYIbI U
000pyI0BaHMUS.

- [IpoBOIUTH BBIYHMCIICHUS C
MIPUMEHEHUEM TOHSTHS «MacCOBast
JI0JIs1 BELIECTBA B PaCTBOPE».

- Ucnonb30BaTh Mpu BBHITIOJTHEHUH
yueOHBIX 33JaHU U B IIpoLiecce
HCCIIEI0BATEIIbCKOM NeATETbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPHAJIbl, PECYPCHI
Nurtepnera.

- BeicTpauBaTh pa3BEpPHYTHIE
MUCHbMEHHBIE U YCTHBIE OTBETHI C
oTnopoi Ha UHGOPMAIUIO U3
yueOHHMKa U CIPABOUYHBIX
MaTepuasIoB, FPaMOTHO
HCIO0JIb30BATh N3YUYEHHBIH
MOHATUHHBIN armapar

Kypca XUMHH

Tema 7. OcHOBHEIE
KJIACCHI
HEOpraHu4YecKHX

coeIuHeHUu
(11 9)

Knaccudukanus
HEOPraHMYECKUX COCAMHCHHI.
OKCHUIBI: COCTaB,
Kiaccudukanus (OCHOBHEIE,
KHUCJIOTHBIC, aM(DOTEPHEIE,
Hecolieo0pasyroiue),
HOMEHKJIaTypa
(MexyHapoHas U
TpuBHuanbHas). [lonydenue u
XUMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX H
aM(pOTEPHBIX OKCUJIOB.
OcHOBaHHUS: COCTaB,
KJIaccu(uKaIus,
HOMEHKJIaTypa
(MexyHapoHas U
TpUBHUAIbHAA), PU3NIECKUE U
XHUMHUYECKHE CBOMCTBA,

- KinaccudunupoBars nuzyuaemoie
BEILIECTBA 10 COCTABY U
CBOMCTBaM.

- CocraBisaTh GOpPMYIbI OKCUIOB,
KHCJIOT, OCHOBaHMH, COJIeH U
Ha3bIBaTh UX MO0 MEXIYHAPOIHON
HOMEHKJIaType.

- [IpornosupoBars CBOWCTBA
BEILIECTB Ha OCHOBE O0OIINX
XHMHUYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYIII
BEILIECTB, K KOTOPBIM OHU
OTHOCSTCH.

- CocTaBIsATh MOJIEKYJISIPHbBIE
YpaBHEHUS peaKIIMii,
WJUTIOCTPUPYIOITUX

XHMHYECKHE CBOMCTBA U CIIOCOOBI
MOJTY4YCHHS BEIECTB U3YYEHHBIX
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COCOOBI OTYYEHUSI.
KwucnoTsr: cocras,
KJIacCH(UKaIus,
HOMEHKJIaTypa, pusnueckue u
XUMHYECKHE CBOMCTBA,
CIOCOOBI OJTyYEHHUSI.

Psg akTUBHOCTH METaJIJIOB.
Conu (cpenuue):
HOMEHKJIaTypa, CIIoCcoObI
MOJTyYEHHSI, B3aUMO/ICHCTBUE
COJICH C METaJIaMHu,
KHCJIOTaMHU, IeJI0YaMH 1
coirsimu. I'eHeTHdecKas CBS3b
MEXy KJlaccaMu
HEOPraHUYECKUX COCTUHECHHIM.
JdemMoHcTpanuu

OO0pa3ibl HEOPraHUIECKUX
BEIIIECTB Pa3INYHBIX KJIACCOB.
BzaumonelictBue pactBopa
CEpPHOM KUCIOTBI C OKCUIOM
menu(Il). Peakmus
HEUTpaIM3aluu.

BriTecuenue ogHoro Metaiia
JIPYTUM U3 pacTBOpa COJIH.
JlaGopaTopHbie U
NpaKkTHYecKue padorTsbl
Jlabopamopmvie onvimoi.
BsanMonelicTBie KHUCIIOT C
Metautamu. [lomyuenue
HEPaCTBOPUMBIX OCHOBAHHIA.
Bsanmoneiicteue
HEPaCTBOPUMBIX OCHOBAHHH C
Kkucinotamu. Paznoxxenue
ruapokcuaa meau(Il) mpu
HarpeBaHUHU.

Ilpaxmuueckas paboma:

Ne 6. Pemienne
AKCIIEPUMEHTAJIbHBIX 33]1a4 110
TeMe «OCHOBHBIC KIIACCHI
HEOPraHUYEeCKUX
COEIMHEHUI».

Butuucnenun

— o YpaBHEHUSIM
XUMUYECKUX pPEeaKIUi

KJIACCOB/TPYIII, a TaKXKe
MOJITBEPKIAIOIINX T€HETUYECKYIO
B3aUMOCBSI3b

MEXTy HUMH.

- [Ipon3BOAUTH BBIYUCIICHHUS 10
YPaBHECHUSM XUMHYCCKHX
peaKuuid.

- [ImanupoBaTh 1 OCYIIECTBIATH HA
MPAKTHKE XUMUYECKUE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOII0AEHUSA, NETATh

BBIBOJIBI TI0 PE3yJbTaTaM
IKCTIEPUMEHTA.

- CnenoBath mpaBuiiaM
Oe3omacHol paboThI B
n1abopaTopUu MPHU UCTIOJIb30BAHUHU
XUMHUYECKOU MOCYIbI U
000pyI0BaHMS.

- Mcnonp30Bath Npy BHITIOTHEHUN
yueOHBIX 33JaHU U B IIpoLiecce
HCCJIEIOBATENbCKON 1eATEIbHOCTH
HAYYHO-TIONMYJISIPHYIO JIUTEPATYPY
XHUMHUYECKOTO COJIEpKaHus,
CIIPaBOYHBIE MaTEPHAJIbl, PECYPCHI
Nurtepnera.

- BeicTpauBaTh pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
oTopoit Ha HGOPMAITUIO U3
yueOHHUKa U CIPABOYHBIX
MaTepuasIoB, FPaMOTHO
HCIIOJIb30BATh N3YUEHHBIH
MOHATUHHBIN arnmapar

Kypca XUMHH

Paznen 3. Ilepuoguyecknii 3akon u Ilepnoaguyeckasi cucreMa XMMHYECKHX 3JIEMEHTOB

Jd. HN. Menngeneea.

Crtpoenue aromoB. XHMHYECKAsi CBA3b.

BOCCTAHOBHMTEJIbHBIE peakuun (15 u)

OKuCANTENBLHO-

Tema 8.
Iepuoguveckui
3aKOH H
IMepuoguveckas
cHCTEeMa

[TepBbIe MOTIBITKH
KJIacCH(pUKAITIT
XUMHYECKHX DJIEMEHTOB.
[TonsiTHE O TPYyMIIAX CXOIHBIX
3J71eMEHTOB (ILIETIOUHbIE U

- PaCKpBIBaTB CMBICJI
MNEpUOANYICCKOI0 3aKOHaA.

- [Tonumatsp CYIIECTBOBAHUC
HCpHOI[H‘lCCKOﬁ 3aBUCUMOCTH
CBOMCTB XMMHYECKHX 3JIEMECHTOB
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XUMHYECKHX
yemenToB /1. U.
MenpeJieeBa.
Ctpoenue aToma (7 4)

MICJIOYHO3EMEIIbHEIC METAJLIIbI,
rajioreHbl, UHEPTHBIE Ta3bl).
DJeMeHTHI, KOTOpbIe 00Pa3yroT
amM(pOTEepHBIC OKCUIBI U
TUIPOKCHIBI.
[Teproanueckuii 3aKOH U
[Iepnoguueckas cucrema
XUMHUYECKUX YJICMEHTOB

. 1. Menneneesa. [lepuonsl,
TPYIIIBI, TOATPYIIIIBL.
Du3myecKu CMBICT
MOPSAKOBOTO HOMEpa
3JIeMeHTa, HOMEPOB MEePHo/Ia U
TPYIIIIBI.

Crtpoenue atromoB. CoctaB
aTOMHBIX si7ep. M30TOmBIL.
OnektpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK
aToMoB 1iepBbIX 20
XUMUYECKUX DJIEMEHTOB
[Tepnoanueckoit cucremsl /1.
. Menneneena.
XapakTeprucTUKa XUMHYECKOTO
9JIEMEHTA II0 €T0 MOJI0KESHUIO
B [lepnoanueckoii cucreme [l.
H. Menneneesa. 3HaueHue
[lepronueckoro 3akoHa

u [lepronueckoit cuCTEMBI
XHUMHYECKHUX IJIEMEHTOB IJIs
pa3BUTHS HAYKH U TIPAKTUKH.
. . MenneneeB — y4€HbIH,
MeIaror v rpa)KJJaHuH.
JdemoHcTpauuu
KopoTtkonepuoanas u
JUTHHHOTIEpUOHAST (DOPMBI
Ilepnondeckoit cucTeMbI
XUMHYECKUX 31eMeHTOB /I, H.
Memnneneesna.

O3HakoMJIeHHE C 0Opa3aMu
METaJJI0B M HEMETAJIJIOB.
JlaGopaTopHble u
NpaKTHYeCKue padoThl
Jlabopamopmuwiii onvim:
BzaumonenicTeue ruapokcuaa
IOHUHKa C PacTBOPAMH KUCIIOT U
mIeaouei

(U3MeHeHHe panycoB aTOMOB U
ANEKTPOOTPHUIIATEIILHOCTH) U UX
COEIMHEHUH OT MOJIOKEHHS B
MEPUOINYECKON CUCTEME U
CTPOCHHS aToOMa.

- YCTaHaBIMBATh CBA3b MEKY
MOJIOKEHUEM DJIEMEHTA B
MIEPUOINYECKON CUCTEME U
CTPOCHHEM €ro aToMa (COCTaB

U 3apAj sapa, 00IIee Yucio
AJIEKTPOHOB U pacrpesiesieHne ux
0 3JIEKTPOHHBIM CJIOSIM).

- [IpornosupoBaTs xapakrep
W3MEHEHUs CBOWUCTB 2JIEMEHTOB U
WX COCIMHEHUM T10 TPyIIam 1
nepuojam [leproanueckon
CHUCTEMBI.

- XapakTepu30BaTh XUMUICCKHE
AJIEMEHTHI TIEPBBIX TPEX MEPHOJIOB,
KaJIMsl, KAIBIHS TI0 UX TIOJIOKCHHUIO
B [Iepnognueckoit cucreme /I. 1.
MeHpeneeBa.

- CnenoBath mpaBuiiaM
0e30macHO# pabOTHI B
nabopaTopuu MPH UCIIOJIb30BAHUU
XUMHYECKOW MOCYIbI U
000pyI0BaHUS.

- BeicTpauBaTh pa3BEPHYTHIC
MICbMEHHBIE U YCTHBIE OTBETHI C
omnopoi Ha UHPOPMAIUIO U3
yueOHHMKa U CIIPABOYHBIX
MarepuaioB, PaMOTHO
UCII0JIb30BATh U3yYEHHBIN
MOHATUHHBIN amnmapar Kypca
XUMUU.

- Mcnonb30BaTh Npu BBHIIOJTHEHUHT
yueOHBIX 3aJaHUN TEKCTHI
yueOHMKa, CIIPAaBOYHbIE
matepuainsl (Ilepuognueckyro
CHUCTEMY XMMHUYECKHUX JIEMEHTOB
. N. MenneneeBa, Tabnuily
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHUI M COJIeH B BOJE,
ANEKTPOXUMUYECKUN Pl
HANPSDKEHUN METAIJIOB).

- Mcnonb30BaTh Npu BBHIIOJTHEHUHT
yueOHBIX 3aJaHU U B TIPOIIECCe
MCCIIEI0BAaTENIbCKOM 1eATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JINTEPATYPY
XUMUYECKOTO COACPIKAHUS,
CIIPaBOYHBIE MATEPHUAIIBI, PECYPCHI
WHTepHeTa
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Tema 9. XumMnueckas

DIEKTPOOTPULIATEIIEHOCTh

- PaCKprBaTL CMBICJI U3Yy4aCMBbIX

CBAA3b. aTOMOB XMMHUYECKUX MTOHATHUH.
OxucauTeILHO- 3JIEMEHTOB. - OnpenensiTh BUA XUMHUYECKON
BOCCTAHOBHTEJbHbIE | XUMUYECKas CBA3b (MOHHAS, CBSI3U B COCJMHCHHH.
peakuuu KOBAJICHTHAS MOJISIPHAS - OnpenensiTh CTETIICHb OKUCIICHUS
(8 9) KOBAJICHTHAsI HETIOJIIPHAs). XUMHUYECKOIO 2JIEMEHTA 110
CreneHp OKUCIIEHUS. (dopMyJie ero CoOeUHEHUSL.
OKHCIUTENTBHO- - OnpenensiTe MEeMEHT (BEIIECTBO)
BOCCTAHOBUTEIIbHBIC — OKHUCIIUTEIb U SJIEMEHT
peakuuu (OBP). [Ipomeccst (BemiecTB0) — BOCCTAHOBUTEIIb.
OKUCIICHUS U BOCCTAHOBJEHUA. | - OOBACHITH CYITHOCTH IIPOIIECCOB
Oxucnurenu u OKHCIICHHSI 1 BOCCTAHOBJICHUSI.
BOCCTaHOBUTEIIH. - CoCTaBIATh 3JICKTPOHHBIH
JemoHcTpanuu OanaHC ¢ y4€TOM YHciIa OTAAHHBIX
OKHCITUTENHHO- Y TIPUHSTHIX JJIEKTPOHOB.
BOCCTAHOBUTEIIbHBIC - CocTaBsTh YpaBHCHHE
pEaKIyu: TOPEHNE, PEaKIHH OKHUCITUTEIHHO-
Pa3IOKEHHMs, COSIMHCHHUS BOCCTAHOBHTEJIBHOM PEAKIINH.
- Mcronp30BaTh MPpH BBITOJTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI
yueOHHKa, CIIPaBOYHbIE
MaTepuaibl (IepUoAUYECKYIO
CUCTEMY XUMUYECKUX IIEMEHTOB
. . Menneneena, Tabnuiry
pPacTBOPUMOCTHU KUCIIOT,
OCHOBAHHUI U COJIEH B BOJE,
AJIEKTPOXUMHUYECKUM psif
HaIPsHKEHUH METaJIJIOB)
9 KJIIACC

(2 4 B HEgemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPEMS)

IIpumepHBIE TEMBI,
pacKpbIBaome
JMAHHBIA pasae
NPOrpamMmsbi,

" KOJINYeCTBO
4acoB, OTBOJAMMOE
HA UX U3YYeHHE

OcHoBHOE coiep:KaHue

OcHOBHBIE BHIBI JeITEJILHOCTH
00y4arIMXCs

Pazngen 1. BemecTBo 1

xumMu4yeckue peakuuu (17 4)

IToBTOpEHUE M
yriayoJenue
3HAHMH OCHOBHBIX
pasaesioB

Kypca 8 ki1acca
(59)

[Iepronnueckuii 3aK0H.
[Iepuoanueckas cucrema
XUMUYECKUX AIIEMEHTOB

. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB
XUMUYECKUX DIIEMEHTOB
NEePBBIX TPEX MEPUOAOB, KaJUs,
KaJbLIUSI U UX COEIMHEHUH B
COOTBETCTBHUU C MOJIO)KEHUEM

- XapakTepu30BaTh XUMUYECKUE
AJIEMEHTHI NEPBBIX TPEX MEPUOJIOB,
KaJIisl ¥ KaabIUs 110 X
1oJIo’keHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.

- KimaccudunupoBats 1 Ha3bIBaTh
HEOPraHWYECKUE BEIIECTBA
M3YYEHHBIX KJIACCOB.

- OnuceIBaTh OOIIME XUMHUYCCKHE
CBOICTBA BEIIECTB PA3JIMYHBIX
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JIEMEHTOB B IIEPUOIUYECKON
CUCTEME U CTPOEHUEM HX
atroMoB. Knaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKUX BEILECTB
(MextyHapoiHas U
TpUBHUAJIbHAS). XUMHUECKHE
CBOMCTBA BEILIECTB,
OTHOCSIIIMXCS K Pa3IMuHbIM
KJIacCaM HEOPraHU4eCKHUX
COEIMHEHUH, UX TeHeTHYecKas
CBSI3b HEOPraHUYECKHUX

BeniecTB. CTpoeHue BEIIeCTBa:

BHJIbI XUMHYECKOM CBSI3H U
THUIIBI KPUCTATUTUYECKUX
pemeéToK. 3aBUCUMOCTh
CBOMCTB BEIIECTB OT UX
CTPOCHHSL.

JdemMoHcTpanuu

1. Mopenu KpuCTaUTHYEeCKIX
PELIETOK HEOPTAaHUYECKUX
BEIIIECTB.

2. KopoTkonepuoHas 1
JUTHHHOTIEpUOIHAST (DOPMBI
[lepronyueckoit CUCTEMBI
XHMHUYECKUX djieMeHToB [[. 1.
Menneneena

KJIACCOB, MTOATBEPKIATh CBOMCTBA
IIpUMEpaMU MOJIEKYJISIPHBIX
YpPaBHEHUN XUMHYECKUX PEAKIIUM.
- OnpenensaTe BUA XMMUYECKON
CBSI3U U TUIl KPUCTAJUIMYECKOU
PELIETKYU BEIIECTBA.

- [IpornosupoBars cBOMCTBA
BEILIECTB B 3aBUCUMOCTHU OT UX
CTPOCHHSL.

- BeicTpanBaTh pa3BEpHyTHIE
IIACBMEHHBIEC U YCTHBIE OTBETHI C
oTopoit Ha HH(GOPMAITHIO U3
yueOHHMKa U CIPaBOYHBIX
MaTepuaioB, IPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN
MOHATUWHBIN anmnapar

Kypca XUMHH.

- Mcnonp30BaTh NpH BBITOJTHEHUHT
yueOHBIX 33JaHUI U B IIpoLiecce
HCCIIEI0BATENIBCKOM IEATEIbHOCTH
Hay4HO-IIONYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COACPKAHNUS,
CIIPABOYHBIE MAaTEPHUAIIBI, PECYPCHI
Nurtepnera

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XHMHYECKHX
peakuuii

(4 9)

Kraccudukanmst XAMHYECKHX
peaKIuii Mo pa3InIHbIM
npU3HaKaM (10 YUCITy U
COCTaBy y4acTBYIOIIHX B
peaKIiu BEUIeCTB, 110
TeroBomy b dexTy, mo
WU3MEHECHHIO CTETICHEH
OKUCIICHHS] XUMUYECKHX
JJIEMEHTOB, 110 0OPATHMOCTH,
10 YYaCTHIO KaTalln3aTopa).
DK30- ¥ SHIOTCPMHUECKHE
peaKIuu, TEePMOXUMUYCCKHE
ypaBHeHus. [lonstue o
CKOPOCTHU XUMHUYECKOU
peakuuu.

[ToHsiTHE O TOMOT€HHBIX U
reTepPOreHHbIX peaKIusX.
[TonsiTue 06 0O6paTUMBIX U
HEOOPaTUMBIX XUMHUYECKUX
peakuusx. [Tonstue o
XUMHUYECKOM PABHOBECHH.
®DaxTopbl, BIUSIONINE HA
CKOPOCTh XUMHUYECKOM
peaKIMy U MOJI0KEHUE
XMMHYECKOTO PABHOBECHSI.

- PackpbIBaTh CMBICT H3y4aeMBbIX
NOHATHH U IPUMEHATD 3TH
MOHATHS IIPU OITMCAHUU CBOWCTB
BELIECTB U UX IPEBPAILCHUN.

- Knnaccudunuposats xumMndeckue
peaKuuy 1o pa3IudHbIM
IIPU3HAKAM.

- YcraHaBiaMBaTh 3aBUCUMOCTD
CKOPOCTH XUMUYECKOW pEaKUu OT
pas3InYHbIX (PAKTOPOB.

- [IporHo3upoBate BO3MOKHOCTH
IIPOTEKAHUS XUMHUYECKUX
IIPEBPALICHUH B PA3IMYHBIX
YCIIOBUSIX.

- OnpenensaTs OKUCINUTEND U
BoccTaHoBUTeNb B OBP.

- COCTaBIATh 2JIEKTPOHHBIN
OanaHc peakLuu.

- [Ipou3BOANUTE BBIYUCIICHUS 110
XUMUYECKUM YPaBHEHHUSM.

- BeicTpauBaTh pa3BEpHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
OTOPOi Ha MHPOPMALIUIO U3
y4eOHHKa U CIIPaBOYHBIX
MaTepHaJIoB, IPAMOTHO
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OxucaurenpHo-
BOCCTaHOBUTEJIbHbIE
peakuuu (3MEKTPOHHBIHN
0ajaHc OKUCIUTENHHO-
BOCCTaHOBUTEJIbHON PEAKIINH).
JdemMoHcTpanuu

1. 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON PEAKLIUH OT
pa3u4yHbIX (PaKTOPOB.

2. BoznelicTBre KaTainn3aTopa
Ha CKOPOCTh XUMUYECKOU
peaxuuu.

3. [Ipumepbl HEOOPATUMBIX U
00paTUMBIX peaKuil.

4. CmerieHue paBHOBECHUS
XUMHYECKON PEaAKIUH.
Botuucnenusn

— KOJIMYECTBA BEIIECTBA,
00BbEMa U Macchl peareHToB
WM TPOAYKTOB 1O
YPaBHEHUSM XUMHUYECKUX
peakuuii

UCIIOJIb30BATh U3yYEHHBIN
MOHATUIHBIN ammapar Kypca
XUMUH.

- Hcnionb30Bath 1py BHINIOJIHEHUN
yueOHBIX 33JaHU U B IIpoLiecce
HCCIIEI0BATENIBCKON NEATEIBHOCTH
Hay4HO-IIONYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COACPIKAHUS,
CIIPaBOYHBIE MATEPHUAIBI, PECYPCHI
Nurepuera

Tema 2.
DJIEeKTPOJIUTHYECKAS
AUCCOLHALIMS.
XuMu4ecKue
peakuuu B
pacTBOpax

(8 1)

Teopus 3MEKTPOTUTUUECKON
JMCCOLMAIAN. DNEKTPOIUTHI U
HE3JIEKTPOJIUTBHI.

Karnonsl, annoHbl. MexaHNu3M
JIUCCOIIMAIIUM BEIIIECTB C
pa3IMYHBIMU BUAAMU
XUMHUYeCcKon cBs3u. CTeneHb
qucconnanuu. CuibHbBIC U
ciabble AIIEKTPOJIUTHI.
Peakuyun nonHoro oomMeHa,
YCJIOBUS MX MPOTEKAHUSL.
NoHHble ypaBHEHUS

peaKIui.

XHMMHYECKHE CBOMCTBA KUCJIOT,
OCHOBAHMH U COJICH B CBETE
MIpEICTaBICHUI 00
3JIEKTPOJIUTUYECKON
nucconuanuu. Cpena
pactBopa. [lonsarue o
TUAPOIIU3E COJIEH.
KauecTBeHHbIe peakinu Ha
KaTUOHBI U aHHOHBI.
JdemoncTpanuu
DNeKTpruYecKas MPOBOIUMOCTh
pacTBOPOB BEUIECTB; JBUKEHUE
HMOHOB B AJIEKTPUUECKOM MOJIE.
OnbIThL, UIUTFOCTPUPYIOIINE
MPU3HAKU POTEKAHUS
peaxiuit M'OHHOTO OOMeHa.
OMBITHI 110 ONPEJIETCHUIO

- PackpbIBaTh CMBICT H3y4aeMBbIX
MOHATHM, a TAK)KE CMBICII TECOPUHU
JNEKTPOJIMTHYECKOM TUCCOLHUALINN.
- OOBACHATH IPUYNHBI
JNEKTPOIPOBOJHOCTH BOJHBIX
pacTBOpPOB.

- CocTaBiATh ypaBHEHUS
JUCCOLIMALNN KHACTIOT, IIEJI04Yed U
COJIEH, TOJIHBIE U COKPAILEHHBIC
VMOHHbIE YPABHEHMSI XUMUYECKUX
peakuuii HOHHOro OOMeHa.

- [ImanupoBaTh ¥ OCYLIECTBIIATH HA
IIPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOJIr0/1eHys], 1eN1aTh BBIBO/IBI 110
pe3yabpTaTaM 3KCIIEpUMEHTA.

- CiienoBaTh NpaBuiIaM
6e3omacHoit paboThl B
1a0opaTOpUU IPHU MCTIOJIb30BAHUU
XMMHYECKON MOCYABI U
000pyI0BaHUS.

- [Ipon3BOANTE BBIYUCIIEHMS 110
XMMHUYECKUM YPaBHEHHUSIM.

- BeicTpauBaTh pa3BEpHYTHIE
MIMCbMEHHBIE U YCTHBIE OTBETHI C
OTOPOil Ha MHPOPMALIUIO U3
y4eOHHKa U CTIPaBOYHBIX
MaTepUasoB, FPaMOTHO
MCII0JIb30BATh N3YYEHHBIN
MIOHATUMHBIN anmnapar
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Cpedbl B pacTBOpax CoOJIei
(xmopuna Hatpusi, KapOoHaTa
HaTpus, XJIOpuJa LIMHKA).
JlaGopaTopHble n
NpaKkTH4YecKue padborsl
Jlabopamopmuwiii onvim:
Peakiiun noHHOTO OOMEHA B
pacTBOpax 3JIEKTPOIUTOB:
cynbdara menu(ll) u ménoum,
KapOoHaTa HaTpus U COJIs-
HOM KHCIIOTBI, PEAKLUs
HEUTpaIM3aLUNA MEXKITY
TUAPOKCUIOM KalUsl U
COJISTHOM KMCJIOTOM.
Ilpakmuueckasa paboma:

Ne 1. Pemenue
JKCIIEPUMEHTAJIBbHBIX 3aja4 M0
TeMeE.

Botuucnenusn

o ypaBHEHUSIM
XUMUYECKUX PEAKIUHI

Kypca XUMHH.

- HCHOHBSOB&TL HpI/I BBITIOJIHCHU U
yueOHBIX 33JaHUH U B IIpoLIecce
HCCeI0BATEIbCKOM IEATEILHOCTH
Hay4YHO-IOIIYIAPHYIO TUTEPATYPY
XUMHUYECKOTO COACPIKAHUS,
CIIpaBOYHBIEC MAaTEPHUAJIbI, PECYPCHI
Nurepuera

Paznen 2. Hemerasiibl

U MX coequHeHus (24 1)

Tema 3. O6mas
XapaKTepHCTUKA
XHUMHYECKHX
3jeMeHToB VIIA-

rpynnbl. I'agorennbt
(4 4)

OO6mras xapakTepucTuKa
raJIOr€HOB.

OcoOeHHOCTH CTPOEHUS
aTOMOB 3THX JJIEMEHTOB,
XapaKTepHbIE Ui HUX
cTenieHu okucieHus. CtpoeHue
u pu3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB —
raJloreHoB. XMMHUYECKUe
CBOMCTBa Ha IIpUMepe XJIopa
(B3auMoACCTBHUE C
MeTaJlJlaMH, HeMeTaJlllaMH,
nieno4aMu). XI0poBOIOPOI.
ConstHast KUCIOTA,
XMUMHYECKHE CBOMCTBA,
MOJIy4YeHUE, IPUMEHEHHE.
KauecTBeHHbI€ peakium Ha
TaJIOT€HUI-MOHBI.

JenctBue xopa u
XJIOPOBOZOPOJa Ha OPraHUu3M
yenoBeka. Baxnenmue
XJIOPUJIBI U UX HAXOXKICHHE B
IIPUPOJIE.

JdemMoHcTpanuu
Buneomarepuansl: TanoreHs U
UX COEIMHEHUS.

OO0pa3ibl XJTOPUIOB.
JlaGopaTopHble n
NpaKTHYeCKue padoTbl
Jlabopamopnulil onvim:

- OOBSICHITH 001IHE
3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB HEMETAJJIOB U UX
COeIMHEHUH B Mpejenax Majablx
MEPHUOJIOB U TJIaBHBIX MOATPYIII
[Tepuonueckoit CUCTEMBI
XUMHYECKUX 3JIEMEHTOB C YU4ETOM
CTPOEHUS UX aTOMOB.

- Xapakrepus3oBarh (pusnueckue u
XUMHYECKHE CBOMCTBA POCTHIX
BELIECTB rajoreHoB (Ha npumepe
XJIOpA) U CIIO’KHBIX BEIIECTB
(xmopoBoIO0pOA, XJIOpUAA
HaTpU), CIOCOOBI UX MOTYYCHHUS,
MPUMEHEHUE U 3HAUCHUE B
MPUPOJIC U )KU3HH YETOBEKa.

- OnpenensiTe raJoreHUuA-UOHbBI B
pacTBope.

- [ImanupoBaTh U OCYIIECTBIATH Ha
MPAKTHUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH
HAOIIOICHYSI, IeaTh BHIBOJIBI TI0
pe3yapTaTaM dKCIIEpUMEHTA.

- CnenoBaTh npaBuiIam
6e3omacHoit paboThl B
nabopaTopuu MpH UCIIOJIb30BAHUH
XUMHYECKON TOCYAbI U
000py/I0BaHUS.

- BeicTpauBaTh pa3BEpHYTHIE
MUCHbMEHHBIC U YCTHBIC OTBETHI C
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Pacno3znaBanue XJ0pua-uOHOB.
Ilpaxmuueckas paboma:

Ne 2. Tlony4yenue costHOM
KHCJIOTBI, U3y4eHHUE €€
CBOMCTB.

Botuucnenusn

— TI0 YpaBHEHUSIM
XUMUYECKUX PEAKLUN, €CIIU
OJINH U3 PEareHTOB JaH B
HU30BITKE;

— 00BEMOB ra30B 10
YpaBHEHUIO pEaKINu Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUM T'a30B

oTIopoi Ha MHPOPMAITUIO U3
yueOHMKa U CIPAaBOYHBIX
MaTepUasIoB, IPaMOTHO
UCIIO0JIb30BATh U3yYEHHBIN
MOHATUIHBIN amIapar Kypca
XUMUH.

- Ucnonb30Bath 1pH BHINOJHEHUN
yueOHBIX 33JJaHU U B IIpoLiecce
UCCJIEIOBATENBbCKOMN AEATEIbHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPUAIIbl, PECYPCHI
Nurtepnera

Tema 4. O6mast
XapaKTepucTUKa
XUMHYECKHX
3j1eMeHTOB VIA-
rpynnsl. Cepa u eé
coequHeHus (5 4)

OO011ast XxapakTepucTUKa
aneMeHToB VIA-rpynmsi.
Oco0eHHOCTH CTPOEHUS
aTOMOB 3THX JJIEMEHTOB,
XapaKTepHBIC T HUX CTEIICHU
okucnenuns. Crtpoenue

U (u3nueckre cBoiicTBa
MIPOCTBIX BEMIECTB —
KHCJIOPOJIa U CEpHI.
AnnoTponHbie MoIU(UKALIUN
KHCJIOPO/Ia U CEPBI.
XUMHYECKUE CBOMCTBA CEPHI.
CepoBo0pO, CTPOCHHE,
duznyecKkue 1 XuMUYECKHe
cBoiicTBa. OKCHUJIBI CEPBI

KaK MpeACTaBUTEIN
KHUCJIOTHBIX OKCuI0B. CepHast
KUCJI0Ta, GU3NYECKUE

U XUMUYECKUE CBOMCTBA
(oO1ue KaKk mpeacTaBUTEIIs
KJ1acca KHCIOT U
cnenuduaeckue), IpUMEHEHHE.
XUMUYECKUE PeaKIInH,
JeKalue B OCHOBE
MPOMBIIIJIEHHOTO crioco0a
MOJIy4EHUS] CEPHOM KUCIIOTHI.
Anmapatsl ¥ POTEKAIOIINE B
HUX TIPOIIECCHI (Ha pUMepe
IIPOU3BOJICTBA CEPHOU
KHUCJIOTHI).

Conu cepHOU KUCIOTHI,
KayeCTBEHHAsI peakius Ha
Cynb(ar-uoH.

Haxoxnenue cepsl u €€
COEIMHEHUH B IPUPOJE.
XUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COEIMHEHUSIMU CEePhI

- OOBACHTH 001THE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMWCTB 311€MeHTOB VIA-rpynmsl u
WX COCAMHEHHH C y4ETOM
CTPOCHHS UX aTOMOB.

- XapakTepu3oBaTh HU3UIECKHE

Y XUMHYECKHE CBOMCTBA MPOCTOTO
BEIIIECTBA CEPBI U €€ COCTMHEHU I
(cepoBoIOpO/Ia, OKCHIOB CEPHI,
CEPHOU KUCIIOTHI, CYTb(HaToB),
CIOCOOBI X MOTyUYCHUS,
MPUMEHEHHE U 3HAaUCHUE B
MPUPOJIE U )KU3HH YEIOBEKa.

- OnpenensaTe HaNUYKME Cyabdat-
HMOHOB B pacTBOpeE.

- OOBACHATH CYIIHOCTh
9KOJIOTHYECKUX MpoOIieM,
CBS3aHHBIX C MepepadoTKOMI

- [InanupoBaTh U OCYIIECTBIATH Ha
MPAKTHUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HAOIIOICHYS], 1e1aTh BHIBOABI IO
pe3yapTaTaM 3KCIIepUMEHTA.

- CnenoBaTh npaBuiIam
0e3omacHoi paboThI B
nabopaTopuu MPH UCTIOJIb30BAHUH
XUMUYECKON MOCYIbI U
000pyI0BaHUS.

- [Ipon3BoANUTH BEIYMCIEHUS TIO
XUMHYECKUM YPaBHEHHUSIM.

- Mcnonb30BaTh Npu BBHIIOJTHEHUHT
yueOHBIX 3aJaHUN TEKCTHI
yueOHHKa, CIIPAaBOYHbIE
matepuansl (Ilepuoanueckyro
CHUCTEMY XMMHUECKHX 3JIEMEHTOB
. U. MenneneeBa, Tabnuiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBAaHUU U COJNEN
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(KUCTIOTHBIE JTOK/]IH,
3arpsi3HEHUE BO3ayXa U
BOJIOEMOB), CITIOCOOBI €T0
pe0TBPAIICHHUS.
JdemMoHcTpanuu

Konnexuun(Buaeomarepuansl):

cepa U €€ COeIMHEHUS.
OO6yrnuBaHue caxapa moj
JIECTBUEM
KOHIEHTPUPOBAHHOW CEPHOM
KHCJIOTEI.

JlabopaTropHbie u
NMpaKkTHYeCKHE PadoOThI
Jlabopamopnvie onvimul:

Ob6napyxeHue cyiabhaT-HOHOB.

B3aumonerictere
pa3baBieHHON cepHOI
KHUCJIOTHI C IIAHKOM.
Buvtuucnenus

— TI0 YpaBHEHUSIM
XUMUYECKUX PEAKIUH;

— MAacCOBOH JIOJIM BBIXOJA
MPOJYKTa PEAKIIMU CEPHON
KHCJIOTBI C IINHKOM.

B BOJE, JIEKTPOXUMHUYECKHUMN P
HAIpPsDKEHUH METaIIJIOB).

- Hcnionb30BaTh 1py BHINOJHEHUN
yueOHBIX 33JJaHUI U B IIpoLiecce
HCCIIEI0BATENIBCKON NEATEIBHOCTH
Hay4HO-IIONYJISIPHYIO JINTEPATypy
XUMHUYECKOIO COACPIKAHHUS,
CIIPaBOYHBIE MATEpPUAJIBL,

pecypcbl MHTEpHETA

Tema 5. O0mast
XapaKTepucTHKAa
XUMHYeCKHX
3JIeMeHTOB VA-
rpynmnbl. A30T,
dochop u ux
coeMHEeHUs!

(7 1)

OO6mras xapakTepucTuKa
3JIEMEHTOB V A-TpyIIbI.
OcoOEHHOCTH CTPOEHUS
aTOMOB 3THX AJIEMEHTOB,
XapaKTepHbIE Ui HUX CTENIEHU
OKHUCJICHHUS.

A30T, pacrpocTpaHeHue B
npupojie, hpuznyeckue u
XHUMHYECKHE CBOMCTBA.
Kpyrosoport a3ora B npupo/e.
AmMuax, ero uznyeckue u
XMUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHHE.
Conn aMMOHHMS, UX
buznyecKue 1 XUMUYECKHE
CBOMCTBa, MPUMEHEHUE.
KauecTBennas peakuus Ha
MOHBI aMMOHHSL.

A30THas KHCIO0Ta, €€
buznyecKue 1 XUMUIECKHE
CBOMCTBa (00IIHE KaK
PEICTAaBUTENS KJIacca KUCIOT
U crienupuIecKue).
Hcnonb3oBanue HUTPATOB U
coJieif aMMOHHUS B KaUeCTBE
MUHEPAITBHBIX YIOOPEHHIA.
XUMUYECKOE 3arpsi3HEHUE
OKpYKarollel Cpeibl

- OOBSICHITH 001IIHE
3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB 3JIEMEHTOB V A-TpYIIIbI U
UX COCAMHEHHM C Y4ETOM
CTPOEHUS UX aTOMOB.

- XapakrepuszoBarhb (pusnueckue u
XHUMHYECKHUE CBOMCTBA MPOCTHIX
BelecTB a3ota u pocdopa u ux
COCMHEHUH (aMMHaKa, CoJIeH
aMMOHMSI, a30THOU KHUCIIOTHI,
HUTpaTOB, okcuaa pochopa(V) u
dochopHOl KHCITOTHI, pochaTos),
CIoCcOOBI UX MOJIyYEHUS,
MPUMEHEHUE U 3HAUCHUE B
MPUPOJIE U )KU3HH YEIOBEKa.

- OnpenensiTb MOHBI AMMOHUS U
¢dochaT-noHBI B pacTBOpE.

- OOBSACHATH CYIIHOCTh
HKOJIOTHUECKUX MPOOIIeM,
CBSI3aHHBIX C HAX0XKJICHUEM
coequHeHuH a3ota u ocdopa B
OKpYKarollen cpere.

- [ImanupoBaTh U OCYIIECTBIATH Ha
MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH
HAOIOICHYSI, IETaTh BHIBOJIBI TI0
pe3yapTaTaM dKCIIEpUMEHTA.

- CneoBath npaBuiiaM
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COCIMHEHUSIMU a30Ta
(KUCTTOTHBIE JTOK]IH,
3arpsi3HEHUE BO3/lyXa, TOYBBI U
BOJIOEMOB).

docdop, amIoTpOIIHBIE
moudukanuu Gocdopa,
(U3NYECKUE M XUMUICCKHE
CBOICTBA.

Oxcun dochopa(V) u
docdopHas Kuciora,
bu3nUecKrue 1 XUMHYECKHE
CBOMCTBA, MOJTyYEHHUE.
KauecTtBennas peakuus Ha
docdar-noHsl.
Ucnonb3oBanue pocdaTtos B
KaueCTBE MUHEPATIbHBIX
ynoOpeHwuii. 3arps3HeHne
NIPUPOJHBIX BOJOEMOB
docharamu.
JdemoHcTpanuun
Komnexuun: ¢pocdop u ux
COCTMHEHUSI.
Bsaumonelicteue
KOHIIEHTPUPOBAHHOM
a30THOU KHUCJIOTHI C MEIBIO.
JlaGopaTopHbie U
NpaKTHYecKue padorTbl
JlabopamopHvie onvimul:

1. Bzaumopneiictsue coneit
aMMOHHSI € HIENOYBIO.

2. O3HaKoMJIeHHE ¢ 0Opa3IamMu
a30THBIX U pochopHBIX
yI0OpeHUA.

Ilpakxmuueckas paboma:

Ne 3. Ilonmy4yenue ammuaka,
U3yYEHHUE ero CBOMCTB.
Butuucnenun

— 10 YpaBHEHHSIM
XUMHYECKUX PeaKIHii

Oe3omacHoi paboThI B
1ab0paTOpUU MPHU UCIIOJIB30BAHUU
XUMHYECKOU MOCYIbl U
000pyI0BaHMUs.

- [Ipon3BOANTH BEIYHCICHUS TIO
XUMHUYECKUM YPABHCHHSIM.

- Ucnonb30Bath 1pH BHINOJHEHUN
y4eOHBIX 3aJaHUI TEKCTHI
yueOHHKa, CIIPaBOYHbIE
MaTepuabl (IEPUOANYECKYIO
CUCTEMY XUMUYECKUX IEMEHTOB
. . Menneneesa, Tabnuiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBaAHMI U COJICH B BOJIE,
AIEKTPOXUMUYECKAN P
HANpPsDKEHUH METaJlJIoB).

- Hcnionb30BaTh MpH BBHINOJHEHUN
yueOHBIX 33JaHU U B IIpoLiecce
HCCJIEIOBATENbCKON A€ATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPHAIIbl, PECYPCHI
Nurtepnera
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Tema 6. O0man
XapaKTepUuCTHKA
XHMHYECKHX
3jemMeHTOB IVA-
rpynmnsl.

Yraepoa u kpeMHHUi
U UX

coeqMHEeHHUs

(8 1)

Yraepoa, alnoTpOIHbIE

Mo uUKaIHH,
pacnpocTpaHeHue B IPUPOE,
du3uUecKne 1 XUMHUYECKHE
CBO¥cTBA. AICOPOIIHSL.
Kpyrosopot yrnepona B
npupoe. Oxkcupl yriepona,
uX (pU3MYecKre U XUMHYCCKUC
CBOIICTBA, X JICHCTBUE

Ha JKMBBIC OPTaHU3MBI,
NIOJTy9EeHHUE W IPHUMEHEHHE.
DKOJIOTUYECKHE MTPOOIIEMBI,
CBSI3aHHBIE C OKCHIOM
yraepoaa(IV); runoresa
I7100abHOTO MOTEIICHUS
KJIMMATa; MapHUKOBBIN

s dext. YronpHas Kuciora u
e€ coun, ux GU3NIECKUE 1
XHUMHUYECKHE CBOMCTBA,
MOJTydeHHE Y TIPUMECHEHHE.
KauecTtBenHnas peakuus Ha
KapOOHAT-NOHBI.
Hcnons3oBanne kapOOHATOB B
OBITY, MEAMIINHE,
IPOMBIIIJIEHHOCTH, CEIbCKOM
xo3siicTBe. [lepBoHayanbHbIe
HOHSTHS 00 OPraHUYECKUX
BEIIECTBaX KaK O COCTUHEHUSIX
yriaepojaa: 0coOEHHOCTH
cocraBa u ctpoeHus. [lonsarue
0 OMOJIOTUYECKU BaKHBIX
BEIIECTBAX: KUPAX, OesKax,
yriaeBojaax. MatepuanabHOe
€IMHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCIUHEHUI.
Kpemnuuii, ero ¢puznueckue u
XMUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHHE B
anekrponuke. CoennHeHus
KpeMHus B npupoae. O0mue
npezcTaBieHus o0 OKcue
kpeMHusA(IV) 1 kpemHHEBOM
kucaore. CUITUKATHL, UX
UCIIO0JIb30BAaHUE B OBITY,
MEAUIIMHE, TPOMBIIIICHHOCTH.
Baxwuelimme cTpouTenbHbie
MaTepuasbl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, )KEJIE300ETOH.
[Tpo6nemsbl 6e30macHOTO
UCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaoB B MOBCEJHEBHOM
KU3HH.

- OOBSCHATH O0IIHE
3aKOHOMEPHOCTU B U3MEHEHUHU
CBOMCTB 351eMeHTOB |V A-rpynisl u
UX COEAUHEHHI C YYETOM
CTPOCHHS UX aTOMOB.

- Xapakrepu3oBaTh (PU3UICCKHEC

U XUMUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB YIJIEPOIa U KPEMHHS U UX
coeIMHEHUM (OKCHIOB yTiiepo/a,
YTOJILHOM KUCIIOTHI, KApOOHATOB,
OKCHJIa KPEMHHUSI, KPEMHHUEBOM
KHCJIOTBI, CHJINKATOB), CIOCOOBI X
MOJTY4YEeHHS, TPUMEHEHUE U
3HAYECHHE B IPUPOJIC U KU3HU
YeJI0BEeKa.

- Onpenensate KapOoOHAT- U
CUJIMKaT-HOHBI B PacTBOPE.

- OOBACHATH CYIIHOCTh
9KOJIOTHYECKUX MpoOIieM,
CBSI3aHHBIX C HAXOX/IEHUEM
YIJIEKUCIIOTO ra3a B OKpYKarolen
cpene.

- NnntoctpupoBath B3aMMOCBS3b
HEOPraHUYECKUX COCIUHEHUM
yriaepoaa

U OPraHUYECKUX BELIECTB.

- [InanupoBaTh M OCYIIECTBIIATH Ha
MPAKTHUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HAOIIOICHYS, 1e1aTh

BBIBOJIBI 110 PE3yJIbTaTaM
JKCIIEPUMEHTA.

- CrenoBaTth npaBuiIam
Oe3omacHoi paboThI B
n1abopaTopuu MpH UCIIOJIb30BAHUH
XUMHYECKON MOCYAbI U
000py/I0BaHUS.

- Hcnonb30Bath MpH BBHIOJIHEHUN
yueOHBIX 33/1aHUN TEKCTHI
yueOHUKa,

CIIpaBOYHbIE MAaTEpPHUAIIbI
(ITepuoguueckyro cucremy
XUMHUYECKUX demMeHToB /1. 1.
MenneneeBa, TabnuIly
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHUI U COJIeH B BOJE,
ANEKTPOXUMUYECKUN PsJT
HaIpsKEHUH METaJIOB).

- Mcnonb30BaTh Npu BBHITIOJTHEHUHT
yueOHBIX 33JaHU U B TIPOLIECCE
MCCIIEI0BAaTENIbCKOM N1eATeIbHOCTH
HAYYHO-TIONYJISIPHYIO JINTEPATYPy
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JdemMoHcTpanuu

Moienu KpUCTaNIMYECKUX
pemérok anmasa, rpadura,
MOJICKYJIBI (pyJiepeHa.
AnicopOnust pacTBOPEHHBIX
BELIECTB aKTUBUPOBAHHBIM
yraéMm. [Ipotusoras.
Buneomarepuansl: cuiiMkaTHas
IIPOMBILUIEHHOCTh. Mozenn
MOJIEKYJI OPTaHUYECKUX
BELIECTB.

JlaGopaTopHble u
NpaKkTH4YecKue padboTbl
Jlabopamopmuwiii onvim:
KauecTtBenHnas peakuus Ha
KapOOHaT-HOH.
IIpakxmuueckue pabombvi:

Ne 4. Tlony4yenue yriaekuciaoro
ra3za. KauecrBennas peakuus
Ha KapOOHaT-HOH.

Ne 5. Pemienne
9KCIIEPUMEHTAJIbHBIX 3aja4 M0
teMe «Hemeramiby.
Botuucnenusn

— 110 YpaBHEHUSIM
XUMHYECKUX PeaKLUii, eciu
OJIMH U3 PeareHTOB J]aH B BUJIE
BOJIHOT'O PacTBOpa C U3BECTHO
MacCOBOM J1oJieu

XUMHYECKOTO COJIEPKAHMS,
CIIPaBOYHBIE MaTEPHUAJIbl, PECYPCHI
Nurepnera

Pazpen 3. Merajiibl 1

ux coeauHenus (20 4)

Tema 7. O01ue
CBOMCTBA
METAJLJIOB

(4 1)

OO6mras xapakTepucTuKa
XHUMHYECKUX DJIEMEHTOB —
METaJJIOB Ha OCHOBAHHH

HX MOJIOKECHUS B
[Tepuoanueckoii cucreme
XHUMHYECKHUX 3JIEMEHTOB

. . Menneneesa u CTpoeHUs
aTOMOB.

CtpoeHue MeTaloB.
MeTtanaudeckas CBSI3b U
MeTaJIndecKas
KpUCTaJUIMUECKas peléTKa.
DIEKTPOXUMHUYECKU I

P HAaPsHKEHUH METaIoB.
dOu3ndecKrue 1 XUMUUECCKHUE
CBOMCTBA METAIIJIOB.

O61u1re cnocoObl MoTydeHus
MeTamioB. [loasatue o
KOPPO3UHU METAIIOB U
OCHOBHBIE CIIOCOOBI 3aIUTHI OT
koppo3uu. CriiaBsl (CTamb,
YyI'yH, JIOPATIOMUHUN,

- PackpbIBaTh CMBICIT H3y4aeMbIX
MOHITHH U IPUMEHSITh 9TH
MOHSTHS IIPU ONTMCAHUHU CBOWCTB
BEIICCTB M UX MPEBpAICHUN.

- O0BACHATE 001IIHE
3aKOHOMEPHOCTH B U3MCHCHUH
CBOJCTB 2JIEMEHTOB-METAIIJIOB U UX
COCIMHCHUH C y4ETOM CTPOCHUS
X aTOMOB.

- XapakTepu3oBaTh CTPOCHUE
METaJJIOB, 001Me hU3NIECKUE U
XUMHYECKHE CBOHCTBA METAJIJIOB.
- XapakTepus3oBarh 0011
CIOCOOBI IOTyYEHUST METAIIJIOB.

- CnenoBaTh npaBuiIaM
6e3omacHoit paboThI B
nabopaTopuu MpH UCTIOIb30BAHUH
XUMHYECKON TOCYAbI U
000py/I0BaHUS.

- [Ipon3BOAUTH BEIYHUCTICHUS 110
XUMUYCCKHM YPABHCHHSIM.

- Vcrionp30BaTh MM BHITIOJIHEHUH
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OpoH3a), UX MPUMEHEHUE B
OBITY ¥ IPOMBILIUIEHHOCTH.
JdemMoHcTpanuu
O3nakomiieHHe ¢ 00pazaMu
METAJUIOB | CIUIABOB, UX
($U3nIeCKUMU CBOWCTBAMH.
Moienu KpUCTaNIMYECKUX
PELIETOK METaJIOB.
Buneomarepunansl: Koppo3us
METAJUIOB.

JlaGopaTopHble u
NpaKTHYecKue padoThl
JlabopamopHule onvimuol:
O3zHakomJiieHne ¢ 00pa3laMu
CTJIABOB METAJIJIOB.
3aBUCUMOCTb CKOPOCTH
peaKIuy MeTaia ¢ KUCIOTOH
OT IPUPOIBI METAILIA.
Botuucnenusn

— TI0 YPaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIn
OJIMH U3 PEareHTOB COACPIKUT
IpUMeECH

y4eOHBIX 3aJaHUI TEKCTHI
yueOHMKa, CIIPaBOYHbIE
matepuainsl (Ilepunoguueckyro
CUCTEMY XUMUYECKUX JIEMEHTOB
. Y. MenneneeBa, Tabnuily
PacTBOPUMOCTH KHCIIOT,
OCHOBaHMI U COJICH B BOJE,
NIEKTPOXUMUYECKAN P
HANpPSDKEHUH METaJIJIOB).

- Ucnonb30Bath Mpy BHINOJHEHUN
yueOHBIX 33JaHUI U B IIpoLiecce
HCCJIEIOBATENbCKON A€ATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIEpKaHus,
CIIPaBOYHBIE MaTEPHUAIIbl, PECYPCHI
Nurepnera

Tema 8. Baskneiimme
MeTaLIbI M UX

coeTUHEHHS
(16 9)

IllenouyHbIe METAIIIIBI.
[Tonoxenue B Ilepuoanueckoit
CHCTEME XMMHYCCKHX
anemenToB J[. . Menaeneera,
CTPOEHUE aTOMOB.
Haxoxnenue B mpupoze.
duznyeckrue ¥ XUMUUECKHE
CBOMCTBA (Ha MIPUMEPE HATPUS
1 Kanus). OKCUabpl 1
TUJIPOKCHUIbI HATPUS U KaJIHSL.
[IpuMeHeHue mea0YHbIX
METaJIOB M UX COCINHECHUH.
IllenoyHO3eMENbHBIC METAJIJIbI
MarHvi u KajablMi, CTPOCHUE
aroMoB. IloyiokeHue B
[Tepuoanueckoii cucreme
XUMHYECKUX d1eMeHTOB /1. H.
MenaeneeBa. Haxoxnenue B
npupoae. duznueckue u
XHMHYECKHE CBOMCTBA.
Baxxueiiune coequHeHUS
KaJbIus (OKCU, TUAPOKCHUI,
comn). JKECTKOCTh BOJIBI U
crocoObl €€ ycTpaHeHusl.
Amomunnii. [Tonoxenue B
IIepuoanueckoit cucreme
XHMHYECKHUX DJICMEHTOB

. . MenneneeBa, CTpoeHuUE
aroma. HaxoxxaeHnue B

- OOBSICHITH 001IHE
3aKOHOMEPHOCTH B U3MCHCHUH
CBOWCTB 2JIEMEHTOB-METAJIJIOB B
rpymnmnax u uX COeAMHEHUM C
YYETOM CTPOCHUS UX aTOMOB.

- XapakTepu30BaTh (pU3NIECCKHE U
XHUMHYECKHE CBOHMCTBA IPOCTHIX
BEIIIECTB METAJIOB M UX
COeIMHEHUH (OKCHIOB,
THIPOKCHIOB, COJICH), CITOCOOBI X
MOJIy4EHUSI, IPUMECHECHUE U
3HAYCHHUE B MPUPOJIC M KU3HU
YyeoBeKa.

- Pacrio3HaBarh ¢ IOMOIIBIO
Ka4eCTBCHHBIX PEaKIUii HOHBI
METaJIJIOB (MarHusi, aTlOMUHUS,
IIMHKa, JKeJie3a, MeJIH).

- [ImaHMpoBaTh M OCYIIECTBISATH HA
MPAaKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH
HaOJIIOIEHMS], 1€JIaTh BBIBOJBI 110
pe3yapTaTaM dKCIIepUMEHTA.

- CnieioBaTh MpaBUIaM
6e3omacHoit paboThI B
71a00paTOPHK TIPU MCTIOJIb30BAHUH
XUMHYECKON TOCYABI U
000py/I0BaHUS.

- [Ipon3BOANTH BEIYMCIICHHUS IO
XUMHAYECKHM YPABHCHHSIM.
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npupoae. dusnyeckue u
XUMHUYECKHE CBOWCTBA.
AmdoTepHbie CBOICTBA OKCHIA
u ruapokcua. JKemneso.
[Tonoxenne B [lepnoauueckon
CUCTEME XMMHUYECKHUX
anemeHToB J[. . Meneneena,
cTpoeHue aroma. Haxoxnenue
B npuposie. Pusnyeckue u
XUMHYECKHE CBOMCTBA.
Oxcubl, TUAPOKCHUIBI U COJIU
xenesa(ll) u xenesa(Ill).
JdemMoHcTpauuu
B3anmopelictBre HaTpus ¢
BoJioi. OKpalirBanue
MJIaMeHU MOHAMU HaTpUst

n Kaymst. OkpamBaHue
[JIJaMEHU NOHAMU KaJIbIIMSL.
BsanmonelicTBre okcuaa
KaJIBIHS C BOJOM.
Buneomarepunansl: ropeHne
JKees3a B KUCIIOPOJIE U XJIOpe.
JlaGopaTopHbie U
NpaKTHYeckue padoTsbl
JlabopamopHvie onvimul:
O3HakoMieHuE ¢ 0Opa3aMu
AITIOMUHHUS U €TO CILIaBOB.
AmMdoTepHbIe CBOMCTBA
TUAPOKCHUIA ATTFOMUHMUS.
KauecTBeHHbIE peakuy HA
MOHBI KeJe3a.

Ipaxmuueckue pabomol:

Ne 6. JKécTkoCcTh BOIBI U
METO/bI €€ yCTpaHEHUSI.

Neo 7. Pemienue
SKCIIEPUMEHTAJIbHBIX 3a/1a4 110
TeMe «MeTaib».
Buiuucnenua

— IO YpaBHEHUSIM
XUMUYECKUX PEAKIUHN, ECIU
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COICPKUT
PUMECH;

— MAacCOBOM JI0JIM BBIXOJIA
MIPOJIYKTA PEaKUu

- BeicTpauBaTh pa3BEpHyTHIE
IUCbMEHHBIE U YCTHBIE OTBETBHI C
oTIopoi Ha MHPOPMAITUIO U3
yueOHMKa U CIPAaBOYHbBIX
MaTepHuaioB, IPaMOTHO
UCIIO0JIb30BATh U3yYEHHBIN
MOHATUIHBIN ammapar Kypca
XUMHH.

- Hcnonb30Bath MpH BHINOJHEHUN
yueOHBIX 33JaHU U B IIpoLiecce
HCCIIEI0BATENIBCKOM IEATEIBHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPHUAIIbl, PECYPCHI
Nurepnera

Pa3znen 4. Xumus u ok

yxawomas cpeaa (3 1)

Tema 9. BemnecrBa u
MaTepHuaJbl B )KU3HHU
YyeJjI0BeKa

(3 4)

HoBsble Matepuansl u
TEXHOJIOTHH.

BemectBa u maTepuasl B
MMOBCEIHEBHOM KU3HU
YeJIoBeKa. XMMHUS U 310POBBE.
be3onacHoe nCIoap30BaHNE

- XapakTepu3oBaTh pOJib XUMHUHU B
pa3INYHBIX chepax AesTeTbHOCTH
JIO7IeH, OCHOBHBIE BEIIECTBA U
MaTepuasbl, IPUMEHSIEMbIE B
YKU3HHU COBPEMEHHOTO YeIOBEKa.

- OOBSCHATH YCIOBHS 0€30TTaCHOTO
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BEIIECTB M XUMHUYECKUX
peaxiuii B OBITY.

[IpupoiHbIE UCTOYHUKHU
YTJI€BOJIOPOJIOB (YTOJib,
NPUPOIHBIH ra3, He(Th),
IPOAYKTHI HX TIEpepabOTKH, UX
poJib B OBITY U
IPOMBIIIICHHOCTH.

OCHOBBI PKOJIOTUUYECKOM
I'PaMOTHOCTH.

XUMHYECKOE 3arpsi3HEHNE
OKpYKalolleu cpeibl
(TpenensHO AOMyCTHMAs
KOHIICHTPAIIUS BEIECTB —
IAK).

Posnb xumuu B permennun
9KOJIOTMYECKUX MpoodiieM

MCII0JIb30BAHNUS BEUIECTB U
XUMHUYECKHX PEaKIuil B OBITY.

- AHaIU3UpPOBATH U KPUTUUECKU
OIICHUBATh HH(OPMAIIHIO O
BJIUSIHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO035IMCTBa, TPAHCIIOPTA
Y JIp. HA COCTOSIHUE OKPYXKAIOIIEH
CpEJIbl.

- YMETh OKa3bIBaTh MIEPBYIO
MOMOLUIb MPU XUMHUYECKUX 0XKOTrax
U OTpaBJICHUSIX.

- [Ipuanmats ygactue B
00CyXIeHUHN TTPOOIIeM
XUMHYECKOW U IKOJIOTUYECKOM
HAIpPaBJIEHHOCTH, BHICKA3bIBAaTh
COOCTBEHHYIO TIO3UIIUIO 110
npobJeMe U mpeaiaraTh
BO3MOYKHbIE MYTH €€ pelIeHus
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