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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1o XMMHUK Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTENIbHON MPOrpaMMBI OCHOBHOTO
oOmiero obpaszoBanus, mnpencraBieHHbx B @T'OC OOO, a Takxke Ha OCHOBE (QeaepalbHON
paboueii mporpaMmbl BOCIIUTaHHUS U C YUETOM KOHIIEMIMH MpPErojaBaHus y4eOHOro mpeamera
«Xumusi» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoir @emeparium.

[Mporpamma 1o XuMHUHM Ja€T TpPEACTaBICHHE O IeNsAX, OOIIel cTpareruu OOydCHWs,
BOCIIUTAHUS W PAa3BUTHs OOYUYAIOIIMXCA CPEACTBAMHU Yy4eOHOTO MpeaMeTa, YCTaHABIMBACT
00s3aTenbHOE TPEIMETHOE COJEp)KAHUE, MPelyCMaTPpUBAET paclpeesieHne ero mo Kiaccam u
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM MPOTrpaMMBbI 110 XUMUU, ONPEAEIsAeT KOJIMUYECTBEHHbIE
M Ka4eCTBEHHBIE XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYIO IOCJIEeI0BaTeIbHOCTh
W3YYEHUSI XUMUU C YUYETOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH, JIOTMKH Y4€OHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEHM 00yUaroluxcs, onpeaeseT BO3MOKHOCTH MpeIMeTa [T
peanu3anuu TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHSI OCHOBHOUM 00pa3oBaTelbHON MpOrpaMMBblI Ha
YpOBHE OCHOBHOT'O 00111eTO 00pa3oBaHumsl, a TakK)Ke TPEOOBaHUH K pe3yJbTaTaM 00yUeHUsS XUMUU
HAa YypOBHE 1eJeil u3ydeHHs TpeaMeTa W OCHOBHBIX BHJOB yueOHO-IO3HABaTEIbHON
JEeSTENIbHOCTH 00YJaroIerocs 0 OCBOCHUIO yUYEOHOTO CO/IepiKaHus.

3HaHWE XUMHH CIIY’)KUT OCHOBOH i1 (POPMHUPOBAHUS MUPOBO33PEHHUST 00YJArOIIErocs, ero
MPEICTABJICHUI O MaTepUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpYEMbIe XUMUEH
MPEJICTaBICHNS O B3aMOINPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss TI00albHBIX TMPOOIEM YCTOWYMBOTO Ppa3BUTHS 4YelOBEYECTBA — CBHIPHEBOIA,
OHEPreTHUYECKOH, MUIIEBOM U IKOJIIOTUYECKOIN 0€301acHOCTH, MPoOIeM 31paBOOXPAHCHUS.

N3ydenue xumuu:

—  CIOCOOCTBYET peain3alid BO3MOXKHOCTEH ISl CaMOPa3BUTUS U (POPMUPOBAHUS KYJIbTYpPbI
JMYHOCTH, € 001el 1 (yHKIIMOHATLHON TPAMOTHOCTH;

—  BHOCHT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEW O0ydaroImuxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JEeATeNIbHOCTH,  HKCIHEPUMEHTaJbHBIX U
UCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJUMBIX Kak B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccHuoHaNbHOM IeATENHHOCTH;

—  3HaKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIICHHS, 3aKJIaIbIBAET OCHOBHI IIEIOCTHOTO B3TJIsAa
Ha €IUHCTBO MNPHUPOABI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM J3TanoM B (opMHpOBaHHUH
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YYaIOIINXCS;

— cnocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJaJ B HKOJOTHYECKOE O0Opa3oBaHUE

oOydJaronuxcs.



JlanHple HampaBiieHHS B OOY4YeHHHM XMMHHM OOECHEUMBAIOTCS CHEIU(HUKON coaepikaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISETCS TEJArOTHYecKd aJalnTUPOBAHHBIM OTPakKeHHEM
0a30BOI HAyKW XMMUU Ha ONpPEEIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuum Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPHUEHTHPOBAH Ha OCBOCHHUE
00y4JaroIMMHUCS CUCTEMBI MIEPBOHAYATILHBIX MOHSATHI XUMHUU, OCHOB HEOPraHMYECKOW XUMUU U
HCKOTOPBIX OTACIbHBIX 3HAYNMBIX MMOHSITHH OpFaHHqCCKOﬁ XUMHHU.

CtpyKkTypa coiepkaHHsl MPOrpaMMbl MO XUMHH CHOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoaa kK €€ maydeHuro. ConepKaHue CKIAAbIBAECTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
9JIEeMEHTE W BEIIECTBE M CHCTEMbl TMOHATUH O XUMHUYecKol peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPraHU30BaHbl II0 NPUHLHKILY IIOCJIEIOBATEIbHOIO PAa3BUTHUs 3HAHUKW HAa OCHOBE
TEOPETHYECKUX NPECTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJICKYJIIPHOT'O YYCHHA KaK OCHOBBI BCCTO €CTCCTBO3HAHUA

HepnonnquKoro 3aKOHa I[ N. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XHUMHU,

YUEHUS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;
— TMpeACTaBJIEHUHN 00 3JEKTPOIUTHUECKON IUCCOLMALINY BELUIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS pAcCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IIOCIEJOBATEIBHO OT OJHOTO YPOBHSI K JIpyromy,
BBITIOJIHSASL (DYHKIUU OOBSACHEHHS] W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEH
MPAKTHYECKOr0 MPUMEHEHUS U MOTYYSHHs U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl MO XUMHHM CIHOCOOCTBYeT (DOPMUPOBAHHMIO IPEJICTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MHUpa B JIOTHKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHMIO U METOJaM IO3HaHUs B Hayke. M3yuenue xumuun
OPOUCXOAUT C TPHUBJICYCHHMEM 3HAHUM W3 paHee M3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaronmi Mupy», «buonorus. 5—7 kiacce» U «Pu3mka. 7 Kjiacc».

[Ipu u3yueHn XUMHUHU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOIN HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATENBHOCTH YEJIOBEKAa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOHM KyJIbTYphl. 3ajaya y4eOHOIo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMMUYECKUX 3HAHUN — BaXKHEWIIMX (PAKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUII MMPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
npUOOIIEHNH K HAYYHbIM METOJIaM MTO3HAHMS MIPU U3YUYEHHUH BELIECTB U XUMUUECKUX PEeaKIHii, B
(GopMHpOBaHMM U PAa3BUTHM I[IO3HABATEIBHBIX YMEHMH M HMX NPUMEHEHMH B Yy4eOHO-
MO3HABaTEJIbHON M y4yeOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUHU MPABUI 0€30MacHOro
oOpalleHus C BeIECTBAMU B IOBCEIHEBHON KHU3HH.

[Ipy M3ydyeHMHM XMMUU Ha YpPOBHE OCHOBHOIO OOIIero oOpa3oBaHUs BaXHOE 3HAUYECHUE

nproOpeny Takue e, KaK:



— GpOopMHpOBaHUE HMHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY TPUHSATHIO PEIIEHUH, CIOCOOHOW amanTHpOBAThCI K
OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KH3HU;

— HampaBJICHHOCTh OOyYEeHHMsSI Ha CHUCTEMaTHYECKOE NPHOOIIEHHE OOydJaronmxcs K
CaMOCTOSITCIIbHOW ~ TO3HABATEIbHONH  JCATENBHOCTH, HAYYHBIM  METOAAaM  IIO3HAHMSA,
(GhOpMUPYIOIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XHUMHUH,

— o0ecrieueHne yCJIOBUH, CIIOCOOCTBYIONIMX NPUOOpPETEHUI0 OOyJYaroIIMMHUCS —OIIbITa
pa3sHOOOPa3HOM NesITeTHbHOCTH, TMO3HAHHS W CAaMOITO3HAHMS, KITFOYEBBIX HABBIKOB (KIFOYECBBIX
KOMIICTEHIIHI), UMEIONINX YHUBEPCAIbHOE 3HAYCHHUE JIUISl Pa3IMYHBIX BUJIOB JCSITEIBHOCTH;

— ¢opmupoBanue 00MIeH (YHKIIMOHATHHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHUCIIE YMCHHUH OOBSCHATh M OIICHWBATH SIBJICHUS OKPYXKAIOMIETO MHUpPA, MCIIOJIB3YysS 3HAHUS U
OMBIT, TIOJYYEHHBIC TPU W3YYCHUH XHMHHU, TPUMEHATh HMX TMPH pEmIeHHH TpolieM B
TIOBCEIHEBHOM KU3HU U TPYIOBOM JICATEIbHOCTH;

— ¢opMupoOBaHUE y OOYYAIONINXCS T'YMAaHUCTUYECKUX OTHOUICHHMA, MOHUMAHHS IICHHOCTH
XUMHUYCCKHUX 3HAHWHA I BBIPAOOTKM JKOJOTHYECKH IeIecOo00pa3HOro TMOBEACHUS B OBITY U
TPYZIOBOU IESATETBHOCTH B IIETSX COXPAHEHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHOM
Cpelbl;

— pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAaMOBOCITHTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKHX IIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIIs ¥ HAPaBJICHHOCTH AaJTbHEUIIET0 00yUCHHS.

OO01mee 9KMCIO YacoB, OTBEASHHBIX JUISI M3yUEHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIETrO
oOpasoBanusi, cocrapiser 136 yacos:

— B 8 kimacce — 68 yacoB (2 yaca B HEJIENIO),

— B9 kyacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
8 KUIACC

HGDBOHa‘-Ia.HBHBIG XUMHWYCCKUC ITOHATHUA

[Ipenmer xumuu. Ponb XWMMUM B JKM3HM 4YeJIOBEKa. XUMHS B CHUCTeME Hayk. Tema u
BemlecTBa. dusnyeckne CBONCTBAa BEUIECTB. ArperarHoe cocrosiHue BemiecTtB. [lonsitue o
METO/ax MMOo3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUECKHE 31eMEeHTbl. CUMBOJIBI XUMUUYECKUX 371eMEHTOB. [IpocThie
Y CJIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckas popmyna. BaneHTHOCT, aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemiecTB. OTHocuTeNnbHass aToMHas Macca. OTHOCUTENbHAsh MOJIEKYJIsIpHAs Macca.
MaccoBast 10711 XUMHUUYECKOT'0 3JIEMEHTa B COEMHEHUU.

KonunuectBo BeniectBa. Moisb. MossipHas Macca. B3auMoCBsI3b KOJIMUECTBA, MACCHI M YHACTIA
CTPYKTYPHBIX €AMHHUII BeniecTBa. Pacu€Tel mo popmynam XUMHUYECKUX COSTUHEHHIA.

@u3nyecKkue MW XHUMHUYECKUE SIBICHHSA. XMMHUYECKas peakuuss U e€ MNpPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHEHUs. Kiraccupukanmus XUMHYECKIX PeaKInuit
(coemuHeHUs, pa3IoKEeHHSI, 3aMEIICHUS, OOMEHA).

Xumuyeckuil oxcnepumenm:

3HaKOMCTBO C XMMHYECKOH IOCYJIOH, MpaBujiaMu paboTbl B jJabopaTopuud M NpHEMaMHU
oOpareHusi ¢ J1abopaTopHBIM OO0OpPYAOBaHUEM, M3YYCHHE M OINMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HaOMoAeHne pu3nyecKux (IIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyNKe, KHTICHHE M KOHJEHCAIHs BOJbI) U XMMHUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBaHUE MEIHOH MPOBOJIOKH, B3aUMOJICHCTBHE Mella C KUCIOTOMN) SIBJICHUN, HaOIII0ICHUE
U ONHCAaHWE TMPHU3HAKOB MPOTEKAaHHWS XUMHUYECKHX peakuuil (pas3jiokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI ¢ XJIOpHUIOM Oapusi, pasioxkenue ruapokcuaa menu (I1I) mpu
HarpeBaHuM, B3auUMoOJelcTBUE jxene3a ¢ pactBopoM conmu meau (II), m3yuenuwe crmocoboB
pasfeneHus cMecel: C IMOMOIIbI0O MarHuTa, (WIBTPOBAaHHE, BBINAPUBAHUE, TUCTUILISAIMS,
xpomaTtorpadus, TMpoBEeIEHWE OYUCTKUM MOBAapPEHHOM COJM, HaONIoJCHHEe U ONHCAaHUE
pEe3yNbTaTOB IPOBEJACHUSI OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHHE
Mo/JIeJIel MOJIEKYI (I1apOCTEPIKHEBBIX).

Baxneiinine npeacTaBuTeIM HEOPraHMISCKUX BEIISCTB

Bosnyx — cmech rasos. CocraB Bo3myxa. Kucimopox — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopona B npupoze, Gpuznyeckue U XMMHUECKHEe CBOMCTBA (peaKMU TOPEHHUs).
Okcuapl. [lpumenenue xucmopoga. CrocoObl TMOJyYeHHS KHUCIOpoja B JabopaTopuud |
npoMmblieHHOCTH. KpyroBopot kuciopoja B npupoae. O30H — ajioTpornHas MoAudukanus

KUCIIOPOJIA.



TennoBoit 3hdexT XuMUYeckoil peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 5K30- U
SHAOTEPMUYECKHUE peakluHu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
NapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOS.

Bonopon — snement u npoctoe BemecTBo. Haxoxnenue Bogopoa B mpupojie, husndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOObI nmonyyeHus. Kuciotel u conu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue cBoWcTBa BOAbl. Bonma kak pacrtBopurens. PactBopbel. HacelmieHnbsle u
HEHACBIIICHHBIE PACTBOPHI. PacTBOpMMOCTh BellecTB B BOJe. MaccoBasi 101 BELIECTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B Ipupoje. 3arpsi3HEHUE NPHUPOAHBIX BoJA. OXpaHa M OYMCTKA
MIPUPOHBIX BOJI.

Knaccudukanus ©Heopranudeckux coenuHeHnit. Oxcuasl. Kniaccudukamuss OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HecoeoOpasyromue. Homenknarypa
okcu0B. DU3nuecKkrne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHue okcuaosB.

OcHoBanms. Kiaccupukanus OCHOBaHMN: WIENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWcCTBa OCHOBaHMU. [lomyueHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucior. Homenkiarypa KucioT. @U3NYECKHE U XUMHYCCKHE
cBoiicTBa kuciot. Psn akruBHoctu metamuioB H. H. bekerosa. [lonyyenne kucnor.

Comu. Homenknarypa coseil. @uznyeckue M XMMHUYECKHE CcBoWcTBa coseil. I[lomydenue
COJIEH.

['eneTndeckas cBsI3b MKy KiIacCaMU HEOPTaHUYECKUX COCTUHEHUIM.

Xumuueckuil 5Kcnepumenm.

KayeCTBEHHOE OIpEJIeNIeHNuEe COJIepPKaHus KHCIOpOAa B BO3AyXe, MOJIyueHHEe, coOMpaHue,
pacro3HaBaHHe M HM3y4YeHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE B3aWMOJCWUCTBUS BEIIECTB C
KHCIJIOPOJIOM U YCIIOBUSI BOZHUKHOBEHUS M IMPEKpalleHUs TOpeHus (moxapa), 0O3HaKOMJICHHUE C
oOpa3uaMu OKCHJOB M OIMCaHHE HMX CBOMCTB, NOJy4YeHHE, COOMpaHuE, paclo3HaBaHUE U
U3yYeHHUE CBOWMCTB BoAOpona (ropeHue), B3auMmojeicTBue Bojopoaa c¢ okcugoMm wmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOJCHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON pPacTBOPUMOCTHIO,
[IPUTOTOBJICHUE DPACTBOPOB C OIPENECIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEA0BaHNE OOpa3IOB HEOPTaHWYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOO/IeHNEe M3MEHEHUS OKPAaCKH WHAMKATOPOB B PAaCTBOPAx KHUCIOT U IIEJIOYCH, M3yuyeHUE

B3aumozeiictBust okcuga Meau (II) ¢ pacTBopom cepHOM KHCIOTBL, KHUCJIOT C MeETajlslaMH,



peaKHI/Iﬁ HeﬁTpaHI/IBaHHI/I, MOJYYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHUEC OJHOI'O
METaJlJIa APYT'UM U3 paCcTBOpPa COJIA, pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4 10 TCMC «Baxwueiiiie
KJIaCCbl HCOPTaHNUYCCKUX COCIUHEHHI.

Ilepnomnueckuii 3akoH U llepwoauueckas cHcTeMa XuMudeckux diaeMeHtos JI. N.

MenneneeBa. CrpoeHne aToMoB. XHMMHYECKass CB3b. OKHCIMTEILHO-BOCCTAHOBHTEILHBIC

pCaKknn

[lepBrle MOMBITKN KJIAaCCH(PHUKANN XUMHUYECKUX AIeMEHTOB. [IoHSITHE O TpyImax CXOIHBIX
9JIEMEHTOB (ILENOYHbIE M UIEJIOYHO3EMENbHbIE METaJlIbl, TaJOre€Hbl, WHEPTHBIE Tas3bl).
DJeMeHTBI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI U THIPOKCUIBI.

Ilepuomnueckun  3akoH. Ilepumonmueckas cucreMa XHMHYECKMX — DJIEMEHTOB /I
U. Menneneea. Koporkonepuonnas u jiuHHONepuoaHast (opmsl Ilepuonnyeckoil cuctemsl
xumuueckux aieMeHTtoB [I. WM. MenneneeBa. Ilepuoast u rpynmbl. DPU3HYECKUN CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTtaB aToMHbIX sifep. M3oronsl. DiekTpoHsl. CTpoeHHE 3IEKTPOHHBIX
obonouek atomoB TepBeIX 20 XuMHYEeCKHUX dneMeHToB [lepumonmueckoit cuctemst [l.
U. MenneneeBa. XapakTepucTHKa XHMHMYECKOTO JJIEMEHTa II0 €ro IOJIOKCHHIO B
Ilepunonnueckou cucreMe /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS pajnyca aTOMOB XMMHUYECKHMX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U IIEPUOIAM.

3nauenue Ilepuonnueckoro 3akona u llepnonnueckoil cUCTEMBbl XUMUYECKUX DJIEMEHTOB
JUIs pa3BUTUA HayKy U npakTuku. J[. . MeHnenees — y4€Hbli U IpaskJaHUH.

XuMmunyeckas CBS3b. KoBasieHTHas (monsipHas u HENOoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIbHOCTh XUMHUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenp okucnenus. OKUCINTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl okucneHus
1 BOCCTAHOBJIEHNA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii sKcnepumenm:

u3yuyeHre o0pas3loB BEUIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA
C pacTBOpaMM KHCIOT M UIEJIOYEH, IPOBEIACHHE OIBITOB, WUIOCTPUPYIOIUX I[PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKLUI (TOPEHHUE, PEAKLIUU PA3JI0KEHNUS, COSTUHEHMS).

Mescnpeomemnsie céa3u

Peanuzanus MEXNpeaAMETHBIX CBA3€M NPU M3YyUYEHUM XUMHUU B 8 KJIacCe OCYIIECTBIISIETCA
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAayYHbIX TOHATUH, TaK M MOHITHH,

ABJIIIOIINUXCA CUCTEMHBIMU JIA OTACIBHBIX ITPEAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKIIA.



OO1mre ecTecTBEHHO-HAYUHBIC TIOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHaJIH3,
CUHTE3, KJacCH(UKaAIUs, NEPUOAUYHOCTh, HAONIOJCHHE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEpEHHE, MOJICTIh, SIBJICHHE.

Ousmka: MaTepusi, aTOM, OJJEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIWA, W30TOIIbI,
PalMOaKTUBHOCTh, MOJICKYJa, 3JCKTPUYECKUN 3apsiji, BEIIECTBO, TeJIO0, 00BbEM, arperatHoe
COCTOsAHUEC BEIICCTBA, ras, (1)H3PI‘-ICCKI/IC BCJIMYMHBI, CAVUHUIBI U3MCPCHUS, KOCMOC, IIJIAHCTHI,
3BE3151, ComHILE.

buonorus: gporocunTes, qpixanue, onocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TTOJIE3HBIC UCKOTIAEMBIE,

TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BelecTBO M XMMHYecKas peakius

Ilepuomnueckut  3akoH. Ilepumonmueckas cucreMa XHMHYECKMX — DJIEMEHTOB /I
U. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBONCTB XUMHUYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPHUOAOB, KallWs, KaJIbLUA U HUX COCIUHEHUM B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepnondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHUABI XHMHUYECKOM CBsI3U. THUMNBI KPUCTAIIIMYECKHX PELIETOK,
3aBHCHUMOCTh CBOICTB BelIECTBa OT THUIA KPUCTAIUYECKOW PEMIETKH M BUIA XUMHYECKOMN
CBSI3H.

Knaccudukanuss m HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BELIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUM, FeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccupukanuss XuMHUUECKUX peaknMid MO pa3InYHbIM MpHU3HAKaM (II0 YUCIy U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEILIECTB, MO TEIUIOBOMY 3(deKTy, Mo H3MEHEHHIO CTereHen
OKHUCJICHUS XUMUYECKUX JJIEMEHTOB, MO0 OOPaTUMOCTH, MO YYaCTHUIO KaTanm3aTopa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TCPMOXUMHUYECKUE yPAaBHEHUS.

[lonarue o ckopocty xumuyeckoi peakuuu. [loHstne 006 0OpaTMMbBIX U HEOOPATUMBIX
XUMHUYECKMX peakuusax. [IoHATHE O rOMOreHHBIX M TeTeporeHHblx peakuusx. [lonstue o
karanuse. lloHATne o XHMHueckOM paBHOBecHH. DakTOpbl, BIHAIOIIME HAa CKOPOCTh
XUMHUUYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCINTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, OJEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIIEHNE YPAaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peaKI_lI/Iﬁ C UCIIOJIB30BAHUCM MCTOAA 3JICKTPOHHOT'O Oananca.



Teopus SIEKTPOMTHYESCKOW JUCCONUAIMHA. DJIEKTPOJIUTHI M HEAJICKTPOIUTHL. KaTHOHBI,
aHUOHBL. MeXaHu3M JHMCCOLMAlMM BEIIECTB C PAa3JIMYHBIMU BUJAMU XUMHUYECKOM CBS3H.
Crenens nucconuanuu. CHIbHBIC U C1a0bIe AIEKTPOIUTHI.

Peakiun woHHOTO OOMEHA. YCJIOBHSI TPOTEKAHUS PEAKIMi MOHHOTO OOMEHA, TMOJHBIC U
COKpall¢HHbIe MOHHBIE ypaBHEHUs peakuuil. CBOKWCTBA KUCIOT, OCHOBAaHMM M COJIE B CBETE
MPEJCTaBICHUA 00 JIEKTPOJUTUYSCKON aucconuanuu. KadecTBeHHbIE pEakIMi Ha HWOHBI.
[ToHsiTHE O TUIPONIU3E COTEN.

Xumuueckuu sKcnepumMenm:

O3HAaKOMJIGHHE C MOJEISIMH KPUCTATUYECKHX PEIIETOK HEOPraHWYeCKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMasa), CIO0KHBIX BEIIECTB (XJIOpUAA HATpHs),
WCCJIC/IOBAHNE 3aBUCHMOCTH CKOPOCTH XHWMHMUYECKOW PEAKIMU OT BO3JEHUCTBHS Pa3TUUHBIX
(haKTOpOB, MCCJIEAOBAHUE AJICKTPOIPOBOJTHOCTH PACTBOPOB BEIECTB, MPOIECCA TUCCOIHAITTN
KHUCJIOT, IIeNo4Ye W cojeil (BO3MOKHO HCIIOJIb30BaHHE BHUIEO MAaTepUalioB), MPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHS PEaKIMii MOHHOTO oOMeHa (oOpazoBaHuE
ocajka, BBIJEICHUE Tra3za, oO0pa3oBaHHME BOABI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCJTUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKIUi (TOpeHHe, peakiuu Pa3joKEeHUs, COCIUHEHHUS),
pacno3HaBaHUe€ HEOPraHWYECKHUX BEIIECTB C MOMOUIbI0 KAYECTBEHHBIX PEAKIUN Ha HOHBI,
pelIeHue IKCIEePUMEHTATbHBIX 3a/1a4.

Hemeramns 1 ux COCAMHCHUA

OO6mass xapakTepucTtuka TrajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTepHbIC
crerieHu okucineHusi. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOrE€HOB.
XUMHYECKUE CBOICTBAa Ha MpUMeEpe XJiopa (B3aUMOJCHCTBHME C MeETaJJlaMH, HEMETaJIaMH,
nienoyamu).  Xuoposogopod. ConsiHas —KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JleicTBre Xjopa U XJIOPOBOJIOPOJa HAa OpraHM3M YesioBeKa. BakHenmme XJ1opuabl
U MX HaXO0XKJIEHUE B IPUPOJIE.

OOmast xapaktepucTuka 37eMeHTOB VIA-Tpynmnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue M (pU3MUecKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPOINHbIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (U3MYECKHe M XUMUYeCKHe CBOMCTBA. OKCHIBI Cepbl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHEe U XUMHUYECKHE CBONCTBA
(oOme Kak MpPEACTaBUTENS Kilacca KHUCIOT M crenuduyueckue). XUMHYECKHE pPEeaKIuy,
JeXale B OCHOBE NPOMBIIUIEHHOTO crnoco0a MOoJdydyeHUs cepHo Kuciaotel. I[Ipumenenue
cepHoit KucnoThl. CoJIi CepHOM KHUCIIOTHI, Ka4eCTBEHHAs peakIus Ha cyiabdar-noH. Haxoxnenue

CCPBI U e€ COeIMHEHHUM B npupone. XHUMHYECKOE 3arpsA3HCHUC Oprn(a}omeﬁ CpCAabl



COCTMHEHUSIMU Cepbl (KUCIOTHBIE MO, 3arps3HEHHE BO3AyXa U BOJIOEMOB), CIOCOOBI €ro
IPEOTBPALCHHUS.

OO6mass  xapaktepuctuka 3ieMeHTOB VA-rpynmbl. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHUCIECHUA. A30T, paclpocTpaHeHHe B TNpupone, (Qusuveckue u
XUMHUYeckue cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pusndeckre u XuMHIECKUe
CBOWCTBA, MoJlydeHue u npuMeneHue. Conu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMmeHeHne. KayecTBeHHas peaknys Ha MOHBI aMMOHMSA. A30THas KUCJIOTa, €€ IOJIy4YeHUue,
bu3ndeckue W XHMMHYECKHE CBOMCTBa (OOIIME Kak TMpEACTAaBUTENs Kiacca KHCIOT |
cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B KadyecTBE MHUHEPAITbHBIX
ynoopeHuit. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpebl COSTUHEHHSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, amroTporHbie MOTUBUKAIH
docdopa, duznueckue u xumudeckue cpoiictBa. Oxcupa dochopa (V) u dbochopnas kucnora,
dusznyeckue M XMMUYECKHE CBOWCTBa, monyudeHue. Mcmonb3oBanue (ochaToB B KadecTBe
MUHEPaAIBHBIX Y100pEHUH.

OOmas xapaktepuctuka 3yeMeHTOB [VA-Tpynmbsl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTETICHU OKUCIICHHUA. YTJIEepOo/, allJIOTPOIIHbIE MOAU(UKAIINH, PAacCTIpOCTPaHEHHE B
npupoze, pusnyeckue U XuMuUeckue cBoiictBa. Ancopobuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (U3MUECKue U XMMHUYECKHE CBOMCTBA, IEHCTBHE HA KUBBIE OPTaHU3MBIL,
NOJyYeHHE U NMPUMEHEHHEe. DKOJOrHYecKre mpo0iieMsbl, CBsi3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIOTE3a INI00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3QdekT. YronbHas KUCIOTa U e
CONM, UX (pu3MuecKkue M XUMHUYECKHE CBOICTBa, MOJy4YeHHE M NpuUMeHeHue. KauecTBeHHas
peakimst Ha  KapOoHar-moHbl.  VMcmomb3oBanme ~ kapOoOHaToB B OBITY, MEIHIIMHE,
MPOMBITIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS OO0 OPraHMYECKHMX BELIECTBaX KaK O COEJUHEHHSX Yriepoja
(MeTaH, »TaH, OSTWIEH, AaleTWICH, JTaHOJ], TJHIEPUH, YKCycHas Kucnorta). I[lpupomHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, MPUPOAHBIA ra3, HEPTh), MPOAYKTHI HX NepepadOTKU
(6eH3uH), UX posib B OBITY ¥ MIPOMBINUICHHOCTH. [IOHSITHE O OMOTOTUYECKH BaXKHBIX BEIICCTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B JKU3HU 4YeIOBeKa. MarepHallbHOE E€IUHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCIMHEHUI.

Kpemuuii, ero ¢usnyeckne M XUMHUECKHE CBOWCTBA, IOJIY4Y€HUE U MPHUMEHEHHE.
Coenunenus kpemHusi B npupone. OOmme mnpencraBieHus o0 okcugae kpemuaus (IV) u
KpeMHHEBOW KucinoTe. CHIIMKATHI, UX UCIIOJIh30BaHNE B OBITY, B IPOMBIIIICHHOCTH. BakHeimme
CTPOUTETFHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiiemsl
6€3011aCHOT0 MCIIOJIb30BaHMS CTPOUTEIBHBIX MaT€pPHajIOB B IOBCEAHEBHOM XKHU3HHU.

Xumuueckuti IKCnepumennt.



U3yyeHHe 0Opa3ll0OB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIIOTHI, MPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYeCKue U XUMHUYECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOXHO
WCIIOJIb30BAaHNE BHJICOMATEPHAIOB), O3HAKOMJIEHHE C 0OpaslamMu XJIOpHIIOB (TaJOTCHHIOB),
O3HaKOMJIGHHE ¢ ofOpasuamu cepbl M €€ COCOIUHEHUSAMHU (BO3MOXKHO HCIIOJIb30BaHHE
BUJEOMATEpHUaoB), HaOMIONEeHHEe TMpolecca OOYyIJIMBaHUS — caxapa IoJx  JeicTBUEM
KOHIICHTPUPOBAHHON CEpHOW KHCJIOTHI, U3yYeHHE XMMHUYECKHX CBOWCTB pa30aBICHHON CEpHOM
KHCJIOTBI, TIPOBEJICHNE KaueCTBEHHOM peakiuM Ha Cyiab(paT-HOH M HaOJIOJCHHE INpHU3HaKa €€
NPOTEKAHUS, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocopa W uUX cOoeTuHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMH a30THBIX B (POCHOPHBIX yrnoOpeHuH,
NoJy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
Ka4eCTBEHHBIX pPEaKUMHd HAa HOH aMMOHMA M (ochaT-uOH M H3yYeHHE MPU3HAKOB HX
IOPOTEKAHUsS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOW KHCJIOTBHI C Melbl0 (BO3MOXHO
UCTIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHHE MOJENeH KPUCTAIUIMYECKUX PEIIETOK anaMasa,
rpadura, ¢yepeHa, O3HAKOMIICHHE C TIPOIECCOM aiCcopOIMHM PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M yCTPOHCTBOM NPOTHBOra3a, NOJydeHue, CoOOupaHue, paclo3HaBaHue
U M3y4YCHHUE CBOWCTB YIJIEKUCIIOTO ra3a, NMPOBEJCHHE KAUeCTBEHHBIX PEaKIMi Ha KapOoOHAT U
CHJIMKAT-UOHBl M M3y4YCHHE NPU3HAKOB X MPOTEKaHHs, O3HAKOMJICHHE C MPOIYKIHEH
CHJIMKATHON TPOMBIIIJICHHOCTH, PEIICHHE KCIIEPHUMEHTABHBIX 3a1a4 1o Teme «Bakneime
HEMETAJJIbl M UX COEITUHEHUS».

MeTayibl ¥ UX COSTMHEHUS

OO6m1as XxapakTEepUCTHKA XUMHUYECKUX SJIEMEHTOB — METAJUIOB HA OCHOBAHUM UX TOJIOKEHUS
B [lepnognueckoit cucreme xummyeckux snemeHToB JI. 1. MenaeneeBa U CTpOECHHsST aTOMOB.
Ctpoenne MeTamioB. Metajuidueckas CBsI3b M METAUIMYECKas KPUCTAJIMYECKas peneTka.
DNEKTPOXUMUYECKUN psll HampspkeHuM MertayuioB. dusmyeckue M XMMHUYECKHE CBOICTBA
MeTaymioB. OOmIHe CrocoObl MOYYeHHUS METaIOB. [IoHATHE O KOPPO3HH METaNIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposwu. CruiaBbl (CTallb, YyryH, MIOPAIIOMUHUN, OpOH3a) U HX
MIPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounble mMeTauibl: MonoKeHUE B [leproanueckoil cuCTEME XUMUYECKUX 3JIEMEHTOB /.
W. MengneneeBa, CTpO€HHE MX aTOMOB, HaxoxkjaAeHHe B npupone. dOusmyeckne u XMMHUUECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUAPOKCUIBI HAaTpusl U Kanus. [Ipumenenue
MIEJIOYHBIX METAIOB U MX COSTUHECHUMN.

[IlenoyHO3eMeNbHBIE METAUIBl MATHUN U KaJIbIIUHI: TIOJI0’KeHuE B [lepuoandeckoii cucreme

XUMHUUYCCKUX SJICMCHTOB I[ n. MeH,Z[eJ'IeeBa, CTPOCHUC HUX ATOMOB, HAXOXIACHHUC B IIPUPOJIC.



®u3nueckue U XMMHYECKUE CBOMCTBA MarHusl M KalbliMsl. BakHelne COeIMHEHMs KalabLus
(oxcua, TUAPOKCH, CONH). KECTKOCTH BOJBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMunuii: nonoxenue B [lepumonuyeckoil cucreMe XHMHUYECKUMX 3JeMeHTOB /I,
N. MenpeneeBa, CTpoeHHE aToMa, HaxXOXJIeHHE B mpupone. Duznueckue M XUMHUYECKUE
cBoiicTBa amoMuHus. AMOTEpHBIE CBOMCTBA OKCUAA U THIPOKCHIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonuueckoid cucreMe XHMMHUYECKHUX 3JIEMEHTOB /.
W. MenneneeBa, CTpOEGHHE aToOMa, HAaxOXXJICHHE B npupone. Pusznueckue U XUMHUYECKHE
cBomcTBa xene3a. Oxcuapl, Tuapokcuabl U conu xkenesa (II) u sxenesa (III), ux cocra, cBOMCTBa
Y TIOJIyYECHHE.

Xumuueckuil sxcnepumenm.

03HAKOMJIEHHE C 00pa3llaMi METAJJIOB U CIUIABOB, MX (PU3NYECKUMHU CBOWCTBAMH, N3YYCHUE
pe3yNbTaTOB  KOPPO3HMHM  METaUIOB  (BO3MOXKHO  HCIOJb30BAaHUE  BUAEOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJIEHCTBHS OKCHIA KaJIbIUs U HATPUS C BOJOM (BO3MOXKHO MCIOIB30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Mpollecca TOPEHUs Kejle3a B
KHUCIOpoJie  (BO3MOXKHO  MCIIOJIB30BaHME  BUIEOMATEpUAIOB), MPU3HAKOB  IPOTEKAHUS
KayeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KajbIHs, allOMUHUA, LKWHKA, *kene3a (II) u xenesa
(IIT), memu (II), HaGnroieHNEe W OMHCAHUE MPOLIECCOB OKPAITUBAHUS TUIAMEHU MOHAMH HATpHS,
KU U KaJblus (BO3MOXXHO HCIIOJIb30BaHUE BUICOMATEPUAJIOB), MCCaeI0BaHuEe aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCHA IIMHKA, PEIICHUE SKCTICPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne MeTauibl U UX COCIUHEHUS».

XUMUS 1 OKpYXKaroIas cpeaa

BemectBa 1 marepuanbsl B MOBCEIHEBHOW >KM3HHM 4YeJOBEKa. be30macHoe MCIOIb30BaHUE
BEIIECTB M XHWMHYECKHX peaknuii B ObiTy. [lepBas moMomp NpH XUMHUYECKHUX OXKOTax H
OTPAaBJICHHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpY’Kalollew cpeasl (MpeAesibHas JOMYyCTUMAash KOHILIEHTpalus
Beniects, naee — [1/]K). Pons XxuMuu B pemieHn# KOJI0THIECKUX TPooIeM.

Xumuueckuu dKcnepumenm:

u3y4eHre o0pa3IoB MaTepHaIoB (CTEKIIO, CIJIaBbl METAJLIOB, TOJIMMEPHBIE MaTepUaJbl).

Mesicnpeomemnsie céa3u

Peanuzaius MexnpeaMeTHBIX CBSI3€M MPU M3YyYEHHH XUMHUU B 9 Kjacce OCYUIECTBISETCS
yepe3 HCMHOJb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © TIOHATHUH,
SBJSFOIIMXCSI CACTEMHBIMU ISl OTIEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr' 0 IIUKJIA.

OO61re ecTecTBEHHO-HAYUHbIE MMOHATHS: HAYYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs], aHAIIN3,
CUHTE3, KJacCH(HUKaAIUs, NEPUOAUYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIHUPOBaHNE,

U3MEpPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA APPEKT, TEXHOJIOTHSI, MATCPHAIIBL.



®dwusnka: MaTepusi, aTOM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIWA, W30TOIIbI,
pPalMOAaKTUBHOCTh, MOJIEKYyJa, OJJEKTPUYECKUHA 3aps], MPOBOJHHUKH, IOJYIPOBOIHUKH,
TVDJICKTPUKH, (OTODIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, Tas,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUIMYECKAs pEHIETKa, CIUIaBbl, (U3NYECKHE BEIUYHHBI,
€MHUILIBI U3MEPEHHU S, KOCMUYECKOEe IPOCTPAHCTBO, MIAHETHI, 3BE3 b, COHIIE.

Buonorusi: QortocunTes, ApIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBbHBIC YAOOpEHHMS,
MHUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHBIEC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIC TIOPOJIBI, MTOJIE3HBIC UCKOTIAEMBIE,

TOIUIUBO, BOOHBIC PECYPCHI.



INIJAHUPYEMBIE PE3YJBTATBI OCBOEHMSA ITPOI'PAMMBI ITIO XUMMHMU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JAUYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO 0OIIEro o0pa3oBaHUs
JOCTHUT'AaKOTCS B XO04€ 06yquH51 XUMHUHU B CIUHCTBC y‘IG6HOI>i )41 BOCHI/ITaTCHBHOﬁ NCATCIIBHOCTHU B
COOTBECTCTBUHA C TpaI[I/IHI/IOHHI)IMI/I pOCCI/II\/JICKI/IMI/I COHI/IOKy.]'II)TypHLIMI/I 158 ILYXOBHO-
HPaBCTBCHHBIMU IIEHHOCTSIMU, TTPUHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMaMHU TOBEJCHUS U
CIOCOOCTBYIOT IIPOI[ECCaM CAMOIO3HAHMS, CAMOPA3BUTHSI U COIMAIM3ALINN O0yUatOIINXCSL.

JIMYHOCTHBIE PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CI/ICTGMOﬁ ITIO3UTHUBHBIX IICHHOCTHBLIX OpI/IeHTaIII/Iﬁ nu pacmnpeHHe OIIbITa OACATCIBHOCTH Ha eé
OCHOBE, B TOM 4HCJI€ B YaCTH:

1) maTpMOTHYECKOro BOCIUTAHMSA:

LEHHOCTHOI'O OTHOLIECHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJICAUuO, IIOHMMAaHUA 3HAUYCHUA XHMH‘IGCKOﬁ HaYKI/I B JXKHU3HU COBpCMeHHOFO O6HI€CTB3,,
CITOCOOHOCTH BJIAJIETh JIOCTOBEPHOW WMH(MOpMAIMeld O MEepeOBBIX JOCTIKCHUSIX W OTKPBITHUIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 yCTpoOHCTBE
MHpa 1 001I1ecTBa;

2) rpaskIaHCKOr0 BOCIIHMTAHUS:

MPEACTABICHUS] O COIMAIBHBIX HOPMaxX MW TIpaBWIaX MEKJIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHUBE, KOMMYHHUKaTUBHOU KOMIICTEHTHOCTH B 00I1IECTBEHHO MIOJIC3HOM,
y4eOHOUCCIIE0BATEIIbCKOM, TBOPYECKOW M JPYTrUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM NESITEIILHOCTH TP BHITIOJIHEHUH YUEOHBIX, TO3HABATEIBHBIX 3a71a4,
BBITIOJIHCHHH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYE€OHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TMPOLIECCE ITON y4eOHON AESITeTbHOCTH, TOTOBHOCTHU
OILICHHUBAThb CBOé IIOBCACHUC U HOCTYHKI/I CBOUX TOBapI/IH_[eﬁ C II0O3Ullnu HpaBCTBCHHBIX nu
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCJIEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJACTaBICHUS O  BEHIECTBE M XMMHUYECKOW  peakluu,
COOTBGTCTBYIOHII/IG COBpeMeHHOMy ypOBHIO pa3131/1T1/151 HaYKI/I U COCTABJIAKOIINC OCHOBy JUUIA
MOHUMAaHUS  CYIIHOCTH HAy4YHOW KApTUHBI  MHUpPA, TMpeACTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON CPeoi, O posu
XUMHUHA B ITIO3HAHUHN 3TUX 3aKOHOMepHOCTCI>'I;

IIO3HaBaTCJIIbHBIE MOTHBBI, HaHpaBJIeHHI)IG Ha HOJIyT-IeHI/IC HOBBIX 3HaHHﬁ 10 XHMHH,
HEOOXoAuMBIE JII OOBSICHCHHS HAOII0IaeMbIX IIPOIIECCOB W SBJICHUM, IMO3HABATEIHHOM,

HH(bOpMaHHOHHOﬁ 1 YUTATEIHLCKOU KYJbTYPbI, B TOM YHCJIC HABBIKOB CaMOCTOSITEIbHOM pa6OTBI



C y4cOHBIMH TEKCTaMH, CIIPABOYHOMN JIMTEPaTypOl, JOCTYIMHBIMH TEXHHUYECKUMHU CPEACTBAMU
UH(POPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYCHHIO WM IMO3HAHUIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUIO, MMPOCKTHON M HCCICIOBATEIBCKON IEATCIILHOCTH, K OCO3HAHHOMY BBIOOPY
HAINpPaBJICHHOCTH U YPOBHS 00yJYEHUS B AajbHEHIIEM;

4) popMupoBaHUSs KYJIbTYPbI 310POBbSI:

OCO3HAaHHUEC IICHHOCTHU KHN3HU, OTBETCTBCHHOI'O OTHOIICHUA K CBOeMy 3I[OpOBBIO, YCTaHOBKPI
Ha 3I0pPOBBI 00pa3 JKWU3HH, OCO3HAHHME TIOCIEJACTBHHA WM HEMPHUATHE BPEIHBIX MPHUBBIUEK
(ymoTpeOsieHHsT aKOTOJIs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOJIOJCHUS TPABUI
0€30MacHOCTH IIPU OOPAIIEHUU C XUMUYECKHMMHU BEIIECTBAMH B OBITY U pealIbHOW KHU3HU;

5) Tpy10BOro BOCIIMTAHUS:

UHTEPEC K MPAKTHUYECCKOMY H3YyUCHHIO Mpodeccuii u Tpyda pas3iuyHOro poja, yBaK€HHE K
TpyAy W pe3yiabTaTaM TPYAOBOH JEATEIBHOCTH, B TOM 4YHCJIE€ Ha OCHOBE NPHUMEHEHHUS
OPEIMETHBIX 3HAHWM 10 XWMHHM, OCO3HAaHHBIH BBIOOp WHAMBUIYAIBHOM TpaeKTOpUU
MPOJIOJDKEHUST O0pa30BaHMsI C y4ETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHONH MpodeCCHOHATBHON AEITEIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMCHUMN, TOTOBHOCTh aJalITUPOBATHCS B MTPOGECCHOHATILHOMN Cpejie;

6) 3K0JOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKHU I1EJIe€CO00pa3HOe OTHOMICHHE K MPHPOJE KaK MCTOYHHMKY JKU3HH Ha 3emiie,
OCHOBE €€ CyYIIECTBOBaHMs, ITOHUMAaHHE I[CHHOCTH 3J0POBOr0 M 0€30IacHOT0 00pasa >KH3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3MUECKOMY M TICHXHUYECKOMY 370POBBIO,
OCO3HaHUE IIEHHOCTH COOJIFO/ICHUS MPaBUII OE30MaCHOTO MOBEACHUS MPU pabOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMSIX, YTPOKAIOIIUX 3[I0POBBIO U KU3HU JIOJIEH;

CIOCOOHOCTH TPUMEHSTH 3HAHMS, IMOJy4acMbIC TP M3YYEHUU XMMUH, JJIs PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXKAaIOIICH NPUPOIHON CPENOi, Ui TOBBIIMICHHUS YPOBHS 3KOJIOTMYCCKOU
KYJIbTYPbI, OCO3HAHUS TTTOOATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIEM U MyTeH MX pPEIICHUS
IIOCPEICTBOM METOJO0B XMMHUH, SKOJIOTHYECKOTO MBIILUICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B
M03HABATEIbHON, KOMMYHHKATUBHOMN U COIMATBbHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATDI

B cocraBe MeranpeaMETHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYUMBIC IS (OPMHPOBAHUS
MHUPOBO33pEHUsST OOIICHAYYHBIE TMOHSATHUS (3aKOH, TEOPUSs, MPUHIUN, TUNOTEe3a, (HaKT, CUCTeMa,
npoIiece, IKCIEPUMEHT M JIPYroe.), KOTOPhIe UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O

LIEJIOCTHOM Hay"IHOI\/'I KapTUHC MHUpa, U YHUBCPCAJIBHBIC yqeGHHe JIEHUCTBUSA (HO3H8.B2[TCJ'ILHBIC,



KOMMYHHKAaTHUBHBIC, peI‘YJ'IHTI/IBHBIC), KOTOPLIC 00ecIeYnBarT (1)OpMI/IpOBaHI/Ie T'OTOBHOCTH K
CaMOCTOATCIIbHOMY IINIAHUPOBAHUIO U OCYHICCTBJICHUTO y‘IC6HOfI ACATCIIBHOCTH.

Ilo3HaBaTeILHBIC YHHUBECPCAIBHBIC V'-IC6HI>IG II€I>'ICTBI/IH

ba3oBble JJornuyeckue aeiicTBHSA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBILUIEHUS TPU OCBOCHMHM 3HAHUM:
pacKpbIBaTb CMBICI XMMHMYECKUX IOHATHM (BBIAENATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJ'II/IBaTB B3aMOCBSA3b C [[pyrI/IMI/I HOHS[TI/I?IMI/I), HUCIIOJBb30BATh IMOHATUA OJIA 06’I)$ICH6HI/I$I
OTHIENbHBIX (DAKTOB W SIBJICHUH, BBIOMpPATh OCHOBAHUS W KPUTEPHH I KiacCHU(UKAIUN
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEaKIUl, YCTAaHABIMBATh IPUUMHHO-CIIECTBEHHBIE CBS3H
MG)K,Z[y O6’beKTaMI/I I/I3y‘-IeHI/I$I, CTpOI/ITB JJIOTUYCCKUC paCCy)KZ[eHI/ISI (I/IHILyKTI/IBHBIe, ,Z[GIIYKTI/IBHBIG,
10 aHaJ'IOFI/II/I), JAC€JIaTh BBIBOAbBI U 3aKJIFOUYCHU A,

yMEHHE TPUMEHSATH B MPOIECCE TO3HAHUS TMOHATHA (NMPEAMETHBIC W METaNpPEIMETHBIC),
CHUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHMHH, MPEOOPa3OBBIBATH LIMPOKO
HpI/IMeHSIeMBIC B XUMHUHU MOJICJIBHBIC HpeI[CTaBJIeHI/IH — XI/IMI/I‘ICCKI/Iﬁ 3HaAK (CI/IMBOJI B.HGMGHTa),
XUMHAYecKass (GOpMylna M YypaBHEHHE XHWMHUYECKOH peakIud — TpPH pEUIeHHH YydeOHO-
MO3HABaTEJIbHBIX 3a/lad, C Y4YETOM OTHUX MOJEIBHBIX MPEICTABICHUN BBIABISTH U
XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKH H3YyYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYCCKUX peaKuHﬁ, BBIABJIIATH O6IJ_II/IC SaKOHOMepHOCTI/I, HpI/I‘II/IHHO-CJICIICTBeHHBIe CBsA3U U
MPOTUBOPEUHNS B U3YYaEMBIX IIPOLECCAX U SBICHUAX.

ba3oBble ncciaenoBarelbCcKue JeiicTBHS:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KA4E€CTBE WHCTPYMEHTA IIO3HAHUS, a
TAKXX€ B KaA4CCTBEC OCHOBBI JIA q)OpMI/IpOBaHI/ISI THUIIOTEC3bI 110 npOBepKe HpaBI/IHBHOCTI/I
BBICKA3bIBACMBIX Cy>K)I€HHI71;

NPUOOPETEHUE ONbITa IO IIAHUPOBAHUIO, OPraHW3alldd M TPOBEACHUIO YYEHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOMIOAATh 32 XOJOM IPOIIecca, CAMOCTOSTEIILHO TPOrHO3UPOBATh €T0
pe3ynbrat, (GopMyIHpOBaTH OOOOMICHWS W BHIBOJABI IO PE3yJbTaTaM IPOBEIEHHOTO OIIBITA,
WCCJICIOBAHMS, COCTABIIATh OTYET O IIPOJIeTaHHON padoTe.

Paborta ¢ nndopmanmeii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH MH(POPMAIIUIO PA3TUYHBIX BUIOB U
dbopM mpencTaBiIeHUs, MOTYYaeMyI0 U3 Pa3HBIX UCTOYHHKOB (HAYYHO-TIOMYJIsIpHAs TUTepaTypa
XUMHUYECKOTO COJIep)KaHUs, CIpaBOYHBIE TMOCOOWs, pecypchl WHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHUE TIPUMEHATh Pa3IMYHbIE METOJBI W 3alpOChl P MOUCKE U 0TOOpe MHpOpMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BBITIOJIHEHUS! yUEOHBIX U MMO3HABATEIBHBIX 33724

OTpeACIEHHOTO THIIA, MPUOOPETEHHWE OMbITA B OOJIACTH HUCIOIL30BaHUS WH(OPMAIMOHHO-



KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJaJleHUE KYJIbTYpO aKTUBHOTO HCIIOJIb30BAHUS PA3NTUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOUPATh ONTHUMAIBHYIO (opMy mpeacTaBIeHUsS
UHPOPMALIMU U WUTFOCTPHPOBATH pEIIaeMble 3a/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
Ipyrumu popmamu rpa@uKy U UX KOMOMHAITUSIMU,

YMEHHE HCIONb30BaTh W aHAJIM3UPOBATh B TIpollecce Y4YeOHONW W HCCIeI0BATENbCKON
JESTEIbHOCTH HH(POPMAIIHIO O BIUSHUU MPOMBIIIICHHOCTH, CETLCKOTO X03SiCTBAa U TPAaHCTIOPTA
Ha COCTOSTHHE OKPY’KaIOIIe MPUPOIHON CPEJIbI.

KoMmyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1efiCTBUS:

yMEHHs 3a7aBaTh BOMNpPOCH (B Xxone Auamora u (WiIM) JTUCKYCCHHM) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MPEUI0KEHHOM 3a/1a4u;

YMEHHUsI MPECTABIATH MOJIyY€HHbIE Pe3yJIbTaThl MO3HABATEILHON JEATEIBHOCTH B YCTHBIX
U THCHbMEHHBIX TEKCTax; JenaTh MPE3CHTAIUI0 PE3yJbTAaTOB BBIMIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMbITA, JIAOOPATOPHOW PabOTHl MO HCCICTOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

yYMEHHsI y4eOHOrO0 COTpPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABaTEIbHON U
UCCIIEIOBATEILCKONW JEATEIIbHOCTU NPH PEIIeHHH BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE Y4éTa
O0IMX HWHTEPECOB U COTJIACOBaHMSA TMO3UIHUHN (0OCYXICHHsS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBD», KOOPIAWHAIMS COBMECTHBIX JEHCTBHIA, ONPEACIICHIE KPUTEPHUEB 110 OI[CHKE KadecTBa
BBITIOJITHCHHOW PabOThI U IpyTHE).

PeryasiTUBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSTENIBHO OIPECNATh LENH JEATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTH, BBIOMPATH
Haubonee HSQQexkTuBHbIE CHOCOOBI pelieHuss Y4eOHbIX H  TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alIrOPUTM NEUCTBUN MpHU
BBITIOJIHEHUH 33/1aHUMl ¢ y4€TOM TMOJydeHHsT HOBBIX 3HAHMH 00 HM3y4yaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIUAX, OLIEHUBATh COOTBETCTBUE IMOJIyUEHHOTO pe3yibTaTa 3asiBICHHON 11eNnu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbIe B YCIOBUU 3aJIaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX peE3ylbTaTOB [0 OCBOCHHMIO O00S3aTEIBHOIO COJEpXKaHMA,
YCTaHOBJICHHOTO JaHHOW (enepanbHOil pabodeil TporpaMMoil, BBIIETSIOT: OCBOSHHBIC
00ydJaronMMucs Hay4Hble 3HAHHUS, YMEHHS M CIOCOOBI JCHCTBUM, crnenuduyueckue s
npeaIMeTHOW o0nacTu «XHUMHA», BUIBl ACSITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro

HUHTCPIIpETALlNH, npeo6pa3OBaHmo " MPUMCHCHUIO B PA3JIMYHBIX y‘-Ie6HBIX " HOBBIX CUTYyallUAIX.



K xonmy oOydeHus B 8 kiacce mpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE OJIKHBI
OoTpaxkaTb C(HOPMUPOBAHHOCTH Y O0OYUAIOIIUXCSI YMEHUI:

. pPacKpbIBaTh CMBICT OCHOBHBIX XHMHMUYECKHX IOHSATHUWA: aTOM, MOJIEKYJa, XUMHUYECKHUM
AIIEMEHT, NPOCTOE BELIECTBO, CJIOXHOE BEILIECTBO, CMeCh (OJHOpPOJIHAs W HEOJIHOPOJHAas),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJEKYJsSpHas Macca, KOJUYECTBO BEIIECTBA, MOJb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JEMEHTa B COCIMHEHUU, MOJSPHBIH 00BEM,
OKCHUJI, KUCJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULIATENLHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas
peakiusi, Kiaccu(UKaMs peakiuil: peaklud COCTUHEHHS, PEaKIUU pas3IOKEHUs, peakluu
3aMeIIeHus], peakuu oOMeHa, 3K30- M SHJOTEPMUYECKHUE PEaKIiy, TeIuIoBol 3dekT peakum,
SIPO aToMa, DJIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTalb, pauyC aToMa, XUMUYECKas CBS3b,
NOJISIpHAsl U HEMOJsIpHas KOBAJEHTHAs CBS3b, MOHHAS CBS3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAs KOHIICHTPAIKs) B PaCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUH U NPUMEHSTh 3TU
MOHATHUS MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAIICHUII;

. UCIIONIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHUsS (OpMYa BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUH;

. ONpeAeNATh BaJEHTHOCTb AaTOMOB 3JEMEHTOB B OHHApHBIX COCIUHEHUSX, CTENEHb
OKHUCJICHUS DJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAITICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeauHeHuH 1o ¢dopmyaaM, BHA XUMUYECKOH CBs3M (KOBaJICHTHAas W WOHHAs) B
HEOPTraHWYECKUX COCTMHECHHUSIX;

. packpbiBaTh cMbica llepuoguueckoro 3axona J[. WM. MeHneneeBa: N€MOHCTPUPOBATH
MOHUMAaHUE MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX MOJIOKEHHUS B
[Teproanueckoii cucTeMe, 3aKOHOB COXPAHEHHUsI MACChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaJipo;

. ONMKCHIBAaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonuueckoil cucCTeMbI
XUMUYECKHUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «IJIaBHAs moArpymnmna (A-Tpymnma)» U «moOodHas
noarpynna (b-rpymma)», manpie u OosbLIME TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPbHIE
umerotcs B tabnuie «llepuonuueckas cucrema xumudeckux 3nementoB [[. Y. MenneneeBay ¢
YUCJIOBBIMH XapPaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMUYECKHMX JJIEMEHTOB (COCTaB W 3apsll
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PACIPEIETICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

o KJIaCCU(PUIIMPOBATh XMUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHUE BELIECTBA, XUMHUYECKHE
peaxiuu (10 YMCITy U COCTaBY YYaCcTBYIOIIUX B PEAKI[UU BEIIECTB, M0 TEILIOBOMY 3D (DeEKTy);

. XapakTepu30BaTh (OMHCHIBATh) OOINME XMMHYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX
KJIaCCOB, MOATBEpXJasi ONMHCAaHWE MPUMEPAMU MOJICKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIIMX

XUMHUYCCKUX peaKuHﬁ;



o NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX KadyeCTBEHHOTO COCTAaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MIPEBPAIICHUI B PA3IMUHBIX YCIOBHSIX;

o BBIUYUCIISATH OTHOCHTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MAaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 AJIEMEHTa 0 (hopMyJie COeAMHEHNUS, MAaCCOBYIO JIOJIIO BEIlIECTBA B PacTBOpE,
HIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUUECKON peaKiuu;

J IPUMEHATh OCHOBHBIE ONEpald MBICIUTEIbHON AEATENbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O00OOIIECHHE, CHCTEMAaTU3alUI0, KIACCU(DHUKAIMIO, BBISBICHHE NPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — Uil N3YYEHUS] CBOWCTB BEIIECTB U XUMUYECKUX PEaKINii, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHUA — HAOIIOJIEHUE, W3MEpPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peanbHBIN M MBICIICHHBIN);

J ClIeZIoBaTh MpaBWJIaM TOJb30BAHUS XHMHYECKOM Tmocymoili M 1abopaTOpHBIM
o0opynoBaHueM, a Takke TMpaBwiIaM oOpalleHuss C BEIIeCTBAaMU B COOTBETCTBUH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XHMHUYECKUX OIBITOB MO MOJYYEHUIO U
coOMpaHHI0 Ta3000pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBIEHUIO PAaCTBOPOB C
onpeAes€HHON MacCOBOM J0JIeM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBaTH W MPOBOAUTH
XMUMHUYECKHE SKCIIEPUMEHTHI MO PACMO3HABAaHUIO PACTBOPOB ILENOYEH M KHUCIOT C HOMOIIBIO
UH/IUKAaTOPOB (JIakMyc, (eHOI(PTaTCHH, METUIOPAHXK U APYTHE).

K xoHmy oOydeHust B9 Kkiacce nmpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIONTUXCS YMEHHI:

® pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHITHIA: XUMHYECKHH 3JIEMEHT, aToM,
MOJIEKyJla, HMOH, KaTHOH, AaHHUOH, IPOCTOE BELIECTBO, CJIOXKHOE BELIECTBO, BAJECHTHOCTb,
AIIEKTPOOTPHULIATENIFHOCTh, CTEMEHb OKHCICHMS, XUMHUYECKas peakius, XUMHUYecKas CBs3b,
TETUTOBOM d(PQEKT peaKkyuu, MOJIb, MOJISIPHBIH 00BEM, PacTBOP, IEKTPOIUTHI, HEAIEKTPOIIUTHI,
ANEKTPOIUTUYECKAs] JTUCCOLMAIUS, PEaKIUM HOHHOrO OOMeHa, KaTalu3aTop, XUMHUYECKoe
paBHOBecHe, OOpaTUMble M HEOOpaTHUMbIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKIuu, OKHCIUTENb, BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJICHUE, AaJUIOTPOIHA,
aM(pOTEpPHOCTh, XMMHYECKasi CBSA3b (KOBaJCHTHAs, MOHHAS, METaNTMYeCcKas ), KPHUCTAITHIeCcKas
pemérka, KOppO3Usi METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpereiabHO
nomyctumast konentpanus I1JIK Bemectsa;

® JUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHUECKUX IOHATUH M NPUMEHATH ITH
MOHSTUSA MIPU ONTUCAHUH BEIIECTB M UX MPEBPAIICHUN;

® CIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJUKY JUIS COCTaBieHHs (OpMyNl BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® OMpeneNsiaTh BaJICHTHOCTh U CTETNICHb OKUCIIEHUS] XUMUYECKHUX AJIEMEHTOB B COCTMHEHUSAX

pa3IM4HOro CoCTraBa, NPHUHAMICIKHOCTH BCHICCTB K OHpCI[CJ'IéHHOMy KJIaccy CO€QUHEHUI MO



dbopMynaM, BUJI XUMUYECKON CBSI3U (KOBaJIGHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPraHUUYECKUX
COCIMHEHUSX, 3aps] MOHA MO XMUMHUYECKOH (opmyle, xapakTep Cpelbl B BOJHBIX PacTBOPax
HEOPTaHWYECKUX COCIMHEHHM, TUIl KPUCTAIUTMYECKON pelIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbIcH [lepuoanueckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPUPOBATH €0
MOHMMAaHHUE: OIMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ileprogmueckoil cucTeMbl
XUMHUYECKHUX SJIEMEHTOB: pa3Nuyvarh MOHATHUS «TJIaBHas moArpymnmna (A-rpynmna)» U «mnoOodHas
noarpynna (b-rpynma)», maneie u OONbIINE TEPUOABI, COOTHOCHUTH OOO3HAYCHUS, KOTOPHIE
UMEIOTCS. B TMEPUOIUYECKOM TabnmuIe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsi Aapa, oOlee YUCIo dJIEKTPOHOB U PACIpeesieHHe UX
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00LIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCAMHEHUM B Ipenesiax MajblX MEPUOJOB M TJIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

e iIacCU(UIMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMUYECKUE
peakuuu (1o YMCIy M COCTaBy y4YacTBYIOIIMX B PEAaKLUU BELIECTB, IO TEIUIOBOMY 3¢ (eKTy, 1mo
M3MEHEHUIO CTENICHEeH OKMCICHHSI XUMHUYECKHUX AJIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATH) oOOIME MW CHEHUPUIESCKHE XUMHUYECKHE CBOWMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKAAsl ONMCAHUE NIPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

® COCTaBJAATb YPABHEHUS DBJIEKTPOJUTUYECKON JUCCOLMALMU KHUCIOT, LIEJIOYEH U COJIEH,
MOJTHBIE M COKpAIIEHHBIE YypaBHEHUS pEaKlMii HOHHOrO OOMEHa, YpaBHEHHS pPEeaKIIMid,
MOATBEPKIAIOIIMX CYIIECTBOBAHWE TE€HETUYECKOW CBS3M MEXKJY BEIIECTBAMH Pa3IUYHBIX
KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUi MOCPEACTBOM
COCTaBJICHUS 2JIEKTPOHHOTO OajaHca STUX peaKIuii;

® [POrHO3UPOBATH CBOMCTBAa BEUIECTB B 3aBUCUMOCTH OT HX CTPOCHHS, BO3MOMXKHOCTH
MPOTEKAHUSI XUMUYCCKUX TIPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

® BBIUHCIATH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MacChl BEILECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO AJIeMEHTa 10 (hopMyJie COeAMHEHNs, MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUUECKOU pEaKIy;

e coOmOJaTh MpaBWiIa TMOJIb30BaHUSA XHMHYECKOM TMOCYyIol W JabOpaToOpHBIM
o0opy/soBaHuEM, a TaKXKe IpaBuiia 0OpallleHus ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU
MO0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMNBITOB [0 TOJYYEHUI0O M COOMpPaHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa);

® TPOBOAUTH PEAKIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIH COCTaB Pa3IUYHBIX BEIIECTB:

pacro3HaBaTh OIBITHBIM NYTEM XJIOpUA-, OpomMua-, MoaAua-, kKapOoHar-, ¢ocdar-, cuiIMKar-,



cynbdaT-, THUIPOKCHUA-WOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE ONEPAIMH MBICIUTEILHON ACATENIHPHOCTH — aHAJU3 W CHHTE3,
cpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3alluI0, BBISIBICHUE TPUUYUHHO-CIICACTBEHHBIX CBSI3CH — IS
M3YYEHHUS CBOICTB BEIIECTB U XUMUYECKUX PEAKI[Nil, €CTECTBEHHO-HAYUYHbIE METOIbI MO3HAHUS

— Ha0JII0/IeHHEe, U3MEpEHHEe, MOJICTUPOBAHHE, SKCIIEPUMEHT (PEaIbHbIN U MBICICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE
TemaTnueckoe IUIAHUPOBAHHUE COCTABIICHO € Y4eTOM paboueil mporpaMMbl BOCIIUTAHHUS.

[Torennman naHHOro y4eOHOro mpeaMera OOEClEeUYMBAET PEATU3ALMI0 CIETYIOIUX IEJIEBbIX

NPUOPUTETOB BocnuTanus ooyvaromuxcs COO:

[leneBble OpUEHTHUPHI PE3YJIBTATOB BOCIIUTAHUS

1. I'paxx1aHCKO-IATPUOTUYECKOE BOCIIUTAHUE:

e 3HAIOMINN M JIOOSAIINNA CBOIO MAJIYIO POJMHY, CBOM Kpail, UMEIOIINIA TIpeicTaBiienne o PoauHe
— Poccun, ee Teppuropun, pacnosioKeHNH;

e CO3HAIOIMI MPUHAJICKHOCTh K CBOEMY Hapoly M K oOmHocTH rpaxiaaH Poccun,
MIPOSABIISAIONINI YBAKEHUE K CBOEMY U IPYTUM HApOJaM;

e IOHUMAIOIIUN CBOIO COIPUYACTHOCTh K MPOLUIOMY, HACTOSIIEMY U OyAyIleMy poJHOro Kpasd,
cBoeit Ponunel — Poccun, Poccuiickoro rocynapcersa;

e IOHMMAIOIIUK 3HAYEHHE TPAXKAAHCKUX CHMBOJIOB (rOCyAapCTBeHHas cuMmBoiuka Poccun,
CBOET0 pEeruoHa), Mpa3AHUKOB, MECT IIOYUTAHMS TEepoeB M 3alUTHUKOB (OTedecTsa,
MIPOSABIIAIOIIUI K HUIM YBaXXCHHUE;

e UMEIOIIMN TIEpPBOHAYAJIBHBIE IPEACTABICHUS O IIpaBaX U OTBETCTBEHHOCTH 4YEJIOBEKA B
o0111ecTBe, rpakJaHCKUX IpaBax U 00s13aHHOCTSIX;

e IPUHUMAIOIINN Y4acTHe B )KU3HU Kjacca, 001ieodpa3oBaTenbHON OpraHu3alny, B JOCTYITHON
10 BO3PAacTy COLMAIBHO 3HAYUMOM 1EATEIbHOCTH.

2. JlyXOBHO-HPaBCTBEHHOE BOCIIUTaHUE:

e YBAXAIOIMN JyXOBHO-HPAaBCTBEHHYIO KYJbTYpy CBOEH CEMbH, CBOETO HApPOJA, CEMEWUHBIC

LIEHHOCTH C YYETOM HAllMOHAJIbHOM, PEIIMTHO3HON MPUHAJIEKHOCTH;

e CO3HAIOIIMK LIEHHOCTb Ka)KI0M 4YEJIOBEUECKON >KM3HH, NPU3HAIOIUN WHIUBUAYAIBHOCTh U
JIOCTOMHCTBO KaKJI0TO YEJIOBEKa;

e 100poXenaTeabHbIN, MPOSABISAIOIINN CONEPEKUBAHUE, TOTOBHOCTh OKa3bIBaTh ITOMOIIb,
BBIP)KAIOLINA HETIPHUATHE TOBEICHUS, MPUYMHSIONIET0 (U3UYECKUH W MOpAIbHBIN Bpel
JPYTUM JIOISAM, YBaXKalOUIUH CTapIlnX;

e YMEIOIIMH OIEHMBATh IMOCTYNKH C MO3ULIMHU WX COOTBETCTBHS HPAaBCTBEHHBIM HOpMaw,
OCO3HAIOIIUI OTBETCTBEHHOCTD 33 CBOM IMOCTYIIKHY;

e BIIAJCIOIIUI MPEICTABICHUSIMA O MHOTO0Opa3HH S3BIKOBOTO M KYJIBTYPHOTO MPOCTPAHCTBA
Poccun, umeronuii nepBoHadaibHbIE HABBIKM OOIIEHUS C JIIOJbMH pa3HbIX HApOJOB,
BEPOUCIIOBEAAHU;

e CO3HAIOIIMM HPABCTBEHHYI0 U OSCTETHYECKYIO IIEHHOCTb JIUTEPaTypbl, POJHOTO S3bIKa,
PYCCKOTO S3bIKa, IPOSBISAIONINI HHTEPEC K YTCHUIO.

3. DcreTnyeckoe BOCIHUTAHUE:

e CIOCOOHBI BOCHPUHUMATh M YYBCTBOBAaTh IPEKpacHOe B OBbITYy, NPHUPOJE, HCKYCCTBE,

TBOPYECTBE JIFOJEH;

e NIPOSIBJIAIOIINN UHTEPEC U YBAKEHUE K OTEYECTBEHHON 1 MUPOBON XY0KECTBEHHOU KYJBTYPE;

e IPOSIBJIAIOIINN  CTPEMJICHME K CAMOBBIPDAXKEHUIO B pa3HbIX BHJAX XYJI0’KECTBEHHOM
JESATEIbHOCTH, UCKYCCTBE.

4. ®dusnueckoe BocnUTaHHE, (POPMHPOBAHUE KYJIbTYpbl 3J0POBbS U SMOLMOHAIBHOIO

Oyaronoxy4ms:



OepeXHO OTHOCALMICA K (DU3MYECKOMY 3/10pOBbIO, COONIOAAIOLINI OCHOBHBIE INpaBUIIA
3M0poBOro M Oe3omacHoro miis ceds M JOpyrux Jojei oOpa3a KM3HHM, B TOM 4YHUCIEC B
MH(POPMALIMOHHOM cpene;

BJIQ/ICIOIIMN OCHOBHBIMM HaBBIKAMM JIMYHOM U OOIIECTBEHHONM TWIHMEHBI, OE30MacCHOTO
MOBEJICHUS B OBITY, IPUPOJIE, OOIIECTBE;

OPHECHTUPOBAHHBIN Ha (U3NYECKOE PA3BUTHE C YYETOM BO3MOYKHOCTEH 3/IOpOBBS, 3aHATHS
(GU3KYIBTYpOH U CIIOPTOM;

CO3HAIOIMKA M IPUHUMAIOIIHANA CBOIO IIOJOBYK) IIPUHAMJIECKHOCTb, COOTBETCTBYIOIIHE €U
ncuxo(u3nueckue U NOoBEJeHYECKHEe OCOOEHHOCTHU C yU€TOM BO3pacTa.

5. TpynoBoe BOCIUTaHUE:

e CO3HAIOLIUI LIEHHOCTh TPYJa B KHU3HH YeJIOBEeKa, CEMbH, OOILECTBA;

e IPOSIBJISIIOIINN YBa)XXKEHUE K TPYyHy, JIOIAM TpyAa, OEpeKHOE OTHOLIECHHE K pe3yjbTaTam
TPyZia, OTBETCTBEHHOE NOTPEOIICHHE;

e NIPOSIBJIIOIINN UHTEPEC K Pa3HBIM Mpodeccusim;

e yUACTBYIOUIMM B pa3iMYHbIX BHJAAX JOCTYHHOIO IO BO3pacTy Tpyla, TpYIOBOMH
JESITEIbHOCTH.

6. DKOJOrHU4ecKOo€e BOCIUTAHUE:

NOHUMAIOIMN LEHHOCTh MPUPOABI, 3aBUCHUMOCTb >KU3HH JIIOJEH OT MPUPOJbI, BIUSHUE
Jro/iel Ha MPUPOY, OKPYXKAIOIILYIO Cpeny;

NPOSIBJISIONINA JTIO00Bb M OEpEeKHOE OTHOIIEHHE K TPUPOJC, HETNpUSITHE IeHCTBUH,
HNPUHOCALINX Bpe MPUPOJIE, OCOOCHHO XKHUBBIM CYILIECTBAM;

BBIP@XKAIOUIUI T'OTOBHOCTh B CBOEM JEATENBHOCTH MPHUAEPKHUBATHCS SKOJIOTMUECKUX
HOPM.

7. LleHHOCTh Hay4YHOTO MMO3HAHUS:

e BEIpQXKAIOIIMI  TO3HABATENIbHbIE  WMHTEPECHl, AKTHUBHOCTb, JIIOOO3HATENBHOCTH U
CaMOCTOSTENIBHOCTD B IO3HAHUM, HHTEPEC U YBAXKEHUE K HAYYHBIM 3HAHUAM, HAYKE;

e 00NaAIOMMK  MEePBOHAYAIBHBIMM TPEACTABICHUSIMU O TPUPOAHBIX U  COLMAIBHBIX
00BEKTaX, MHOrooOpa3uu OOBEKTOB M SIBJICHUI MNPHUPOIBI, CBA3M >KUBOM M HEXKHUBON
IIPUPOJBI, O HAYKE, HAYYHOM 3HAHUH;

e UMEIOIIMI MepBOHAYaIbHbIE HABBIKM HAOJIOIEHUHN, CUCTEMATH3AI[Ml U OCMBICIIEHUS OIbITa

B €CTECTBEHHO-HAYYHOM U T'yMaHUTapHOU OOJIACTSIX 3HAHMSL.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne || HaumeHnoBaHue pa3fesnoB U TeM KonunyecTtBo 4acos ‘ ONEeKTpOHHbBIE Bocnurar.
/11 IporpamMMbI Beero |Kontpoms || Ipaxtiaec (mmudpoBsIe) KOMITOHEH
HEIE KHe paboThl o0Opa3oBaTeNbHbIE ||T
paboThI pecypeel
Paszneu 1. IlepponayanbHble XHMHYECKHE NOHATHS H
1.1 |Xumus — BaxxHas 001acTh 5 - 2 https://m.edsoo.ru/7f4 ||1,7
€CTECTBO3HAHHUS U 1837c
NPaKTUYECKOH e TeTbHOCTH
YernoBeKa
1.2 |BemiecTBa 1 XUMHUYECKHE 15 1 - https://m.edsoo.ru/7f4 |6,7
peaxiun 1837c
‘I/ITOFO IO pa3feny ” 20 H H

lPasneJI 2. BakHelune npeacTABUTE I HEOPraHUYECKUX BelleCTB

|
-

2.1 |[Bo3ayx. Kucnopon. [Tonstue 06 6 - 1 https://m.edsoo.ru/7f4
OKCHJaX 1837c
2.2 |Bomopon. IlonsiTre o kuciaoTax 8 - 1 https://m.edsoo.ru/7f4 |7
U COJISIX 1837c
2.3 |Boma. PactBopsl. ITousTre 00 5 1 1 https://m.edsoo.ru/7f4 ||7
OCHOBaHUSX 1837c
2.4 ||OcHOBHBIE KIaCChI 11 1 1 https://m.edsoo.ru/7f4 ||7
HEOPraHUYECKUX COEANHEHUN 1837c
HWroro no pazneny ” 30 H H
Paznen 3. Ilepuoaguuecknii 3axoH u Ilepuoguyeckas cucrema xummueckux 3jaementon /1. U.
MenpaeneeBa. CTpoeHue aToMOB. XUMHYeCKas CBsA3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu
3.1 |[Tepuoauveckuii 3aK0H 7 1 - bu6mmoreka [JOK 1,2,7
[lepuonnyeckas cucrema https://m.edsoo.ru/7f4
XUMHYeCKHX daeMeHToB JI. U. 1837c
Mengeneesa. CTpoeHue aroma
3.2 | Xumuueckast CBA3b. 8 1 - bubnnorexa [JOK 7
OKHUCIUTENBEHO- https://m.edsoo.ru/7f4
BOCCTaHOBUTEIIbHBIC PEAKIIUH 1837c
Uroro no pazneny 15
‘Pe3epBHoe BpeMs ” 3 H - H - H H
OBIIEE KOJIMYECTBO YACOB 68 4 6
I10 [TPOT'PAMME
9 KJIACC
Ne || HaumeHoBaHME pa3lenoB U TEM ’ KomnnuecTBo yacos ‘ ONeKTpOHHBIE Bocnurar.
n/m MPOTrpaMMBbl Bcero | Kourpon| Ipaxruuec (undpossie) KOMITOHEHT
O6paSOBaT€J’IBHBI€
bHBIC | KHE pabOTHI CCVPOLI
paboThI beeyp
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Ne HanMeHnoBaHue pa3nenoB u Tem KomnuecrBo yacos ‘ DIIEKTPOHHBIE Bocmurar.
n/m MPOTrpaMMBbl Bcero | Kourpon| Mpaxtuuec (undposbie) KOMITOHEHT
oOpa3oBaresbHbIC
bHBIE ||KHE pabOTHI
paboThI pecypest

Pasnea 1. BemecTBo H XMMHYecKHe peakuu H

1.1 |[ToBTOpeHue u yriydiaeHue 5) 1 - bubmmorexa [IOK 1,6,7
3HAHUI OCHOBHBIX Pa3/ieioB https://m.edsoo.ru/7f4
Kypca 8 Kkiacca 12636

1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH 4 - - bubnnorexa [JOK 7
XMUMHAYECKHX PEaKIHi https://m.edsoo.ru/7f4

1a636

1.3 |[DaekTponuTHyecKas 8 1 1 bubmuorexa [JOK 7
aucconuanus. XuMHUecKue https://m.edsoo.ru/7f4
pEeaKIuu B pacTBOPax 12636

H{TOFOIH)pasneny |‘ 17 ‘| ‘

|Pa3;[en 2. HemeTa/LuIbl M HX COCIUHEHHS H

2.1 ||O6mas xapakTepucTuKa 4 - 1 bubnuoreka [JOK 1,7
XMUMHUYECKHX 37eMeHTOB VIIA- https://m.edsoo.ru/7f4
rpynmnsl. ['anorenst 1a636

2.2 ||O0mas xapakTepuCTHUKa 6 - - bubnnorexa [JOK 7
XMMHAYECKHX 3J1eMeHTOB VIA- https://m.edsoo.ru/7f4
rpymsl. Cepa u e€ coeMHEeHUs 1a636

2.3 ||O0mas xapakTepuCcTUKa 7 - 1 bubnnorexa [JOK 7
XUMHUYECKHUX 2JIEMEHTOB VA- https://m.edsoo.ru/7f4
rpymisl. A30T, pochop u ux 1a636
COEZIMHEHUS

2.4 ||OO0mas xapakTepuCTUKA 8 1 2 bubimoreka [IOK
XMUMHAYECKHX 371eMeHTOB [VA- https://m.edsoo.ru/7f4
IpYMIEL. YTIEPO U KPEMHHUN U 1a636
WX COCIMHEHUS

hﬂTOFOIH)pasneny ” 25 H H

|Pa3)1e.11 3. MeTaJli1bl M UX COCIUHEHUS H

3.1 ||O6mue cBo¥cTBa METAIIIOB 4 - - https://m.edsoo.ru/7f4 |[7

1a636

3.2 || BaxkuHeiiime MeTaJlIbl U UX 16 1 2 https://m.edsoo.ru/7f4 |[7
COCITUHCHHUS 1a636

H{TOFOIu)pasneny |‘ 20 ‘| ‘

|Pa3z[en 4. XuMHusi 1 OKpYKaloUas cpeaa H

4.1 |BemiecTBa U MaTepHalIbl B 3 - - https://m.edsoo.ru/7f4 ||1,6,7
YKU3HU YEIIOBEKa 1a636

H{Tororu)pasneny ” 3 H H

PesepBHOE Bpems 3 - - https://m.edsoo.ru/7f4

1a636



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

Ne || HaumeHoBaHME pa3lieioB U TEM KonuuectBo yacos ‘ DIIEKTPOHHBIE Bocnurar.
n/m MPOTrpaMMBbl Bcero | Kourpon| Mpaxtuuec (undposbie) KOMITOHEHT
BHBIC || KHe PAGOTEI oOpa3oBaresbHbIC
paboThI pecypeH
OBUIEE KOJIMYECTBO YACOB 68 4 7
I10 ITPOI'PAMME
HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA 8 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 [lepBoHayanbHBIC XUMUYECKHUE ITOHATHUS
11 [Ipenmer xumuun. Poiib XMMUK B KW3HU 4YeIOBeKa. XUMHUSA B CHUCTEME HayK. Tena u
" BemtectBa. PU3MUECKHE CBOICTBA BEIECTB. ArperatHoe COCTOSIHHE BEIIECTB
12 [TonsiTie 0 Meromax mMo3HaHHWS B XuMuUM. UucTele BemecTBa U cMecd. CrocoOswI
' paszeneHust cMecen
13 ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMeHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
' [IpocTble u cnoXHbIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUYEHHE
Xumudeckass ¢opmysna. BajaeHTHOCTP aTOMOB XHMHYECKHX OSJEMEHTOB. 3aKOH
1.4 mocrosiHCTBa cocTtaBa BemiecTB. OTHOCUTENbHAsh aToMHas wmacca. OTHoOcUTEIbHAs
MOJIEKYJIsIpHAst Macca. MaccoBas 10151 XUMHAYECKOTO 3JIEMEHTA B COEUHEHUH
KonunuectBo BemectBa. Moisb. MomsipHass macca. B3anMocBsI3p KOM4YeCTBa, Macchl U
1.5 wuymcna CTPYKTYypHBIX €OMHHMIl BemecTBa. Pacuérel mo ¢dopmynaM XHUMHUYECKHX
COeIUHEHUN
dusnyueckne W XUMHYECKHUE SIBICHUS. XUMHUYECKas peakius U e€ MpU3HaKu. 3aKOH
1.6 coxpaHeHus macchl BeliecTB. XuMHUYeckue ypaBHeHUs. Knaccupukanusa XUMHUECKUX
peakiuii (CoeqMHEHUs, Pa3I0KEHUS, 3aMEIICHHS, OOMEeHa)
XUMHUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCY 10, ¢ MpaBuiiaMu paboThI
B jaboparopuu u mpuéMamu oOpaiieHus ¢ JJabopaTOpHBIM 000pYAOBaHUEM, U3yUYEHUE
U onucaHue (PU3NYCCKUX CBOHCTB OOPA3I[OB HEOPTraHMYECKHX BEIICCTB, HAOIOJICHUE
¢buznyeckux (MIaBjIeHHE BOCKA, TasTHUE JIbJ]a, PACTUPAHUE caxapa B CTYIIKe, KHTICHUE U
17 KOHJIGHCAllUS BOJABbI) M XUMHUYECKUX (FOpPEHHUE CBEYH, IMPOKAJIUBAHUE MEIHOU

MIPOBOJIOKH, B3aUMOJICHCTBUE MeENa C KUCJIOTOM) sIBICHUM, HAOMIOJCHHE M OINHCaHUE
MPU3HAKOB MPOTECKAHMS XMMHUYCCKHX peakiuii (pa3joKeHHe caxapa, B3auMOJICHCTBUE
CEepHON KHCIOTHI C XJOpHAOM Oapus, pasnoxkeHue ruapokcuaa wmenu(ll) mpu
HarpeBaHUU, B3auMOICHCTBHUE Keje3a ¢ pactBopoM conu Meau(Il), usyuenue cnoco6oB

pasaciICHUs cMmecel (C IIOMOIIBKD  MAr”HuTra, (bl/IJ'IBTpOBaHI/Ie, BbIIIApUBAHUC,




JUCTUIUISAIMS, XpoMaTorpadusi), MPOBEJCHUE OYUCTKU IMOBAPEHHON COJIM, HAOI0AeHNE
U ONHCAHHUE PE3YNIHTATOB MPOBEACHUS OIbITA, WIUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHHUS

MAacchl, CO3/1aHHE MOJIEIEN MOJIEKYJI (IIapOCTEPHKHEBBIX )

2.1

Baxwuerimue npencTaBuTeN HEOPraHMYECKUX BEIECTB

Bo3ayx — cmech rasos. CocrtaB Bo3nyxa. Kuciopon — 31eMeHT ¥ IpoCTOe BELIECTBO.
Haxoxxnenue xuciopoja B mpupoje, GU3N4eckue U XMMHUYECKHE CBOMCTBA (peakuuu
ropenus). Oxcunpl. Ilpumenenue kuciopona. CrocoObl HOJTY4YEeHHUS KHCIOpOAa B
nabopatopun M TpoMblieHHOCTH. KpyroBopor kucinopona B mnpupoge. O3oH —

AJJIOTPOITHAA MOHHq)HKaHHH KHCJIOpOoda

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.10

TennoBoil 3¢ddexr xumMuyecKo peakuuu, TEPMOXHUMHUYECKHE YpaBHEHHs, 5K30- U
HHAOTEPMUYECKUE PEAKIMH. TOILUIMBO: Yrojb U METAaH. 3arpsi3HEHUE BO3AYyXa, YCUIICHUE

HNapHUKOBOTO 3 dexTa, pa3pylieHre 030HOBOTO CIIOS

BO)IOpO)I — 3JIECMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOAOpPOJa B IIpUPOAC, (I)I/I3I/I‘IGCKI/IC

Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOObI mosrydeHus. Kuciaotsr u conu
Moutsipablii 00bEM Ta30B. Pacy€Thl 110 XUMHUYECKUM ypaBHEHUSIM

@dusnueckne CBOMCTBAa BOAbl. Boma kak pactBopurtens. PactBopbl. HacelieHHblE n
HEHACBILICHHBIE PACTBOPBI. PacTBOpUMOCTH BeliecTB B Boze. MaccoBas [0S BELECTBA
B pacTBOpe. XUMHUYECKUE cBOMCTBA BOAbl. OcHOBaHuUA. Poib pacTBOpOB B MpUPOJE U B
KU3HU yenoBeka. KpyroBopot Bobl B mpupojie. 3arpsi3HeHUE MPUPOAHBIX BoA. OxpaHa

M OUKUCTKA IPpUPOAHBIX BOJ

Krnaccudukanus Heopranmueckux coenuHeHwmid. Okcunbl. Kiaccupukanus oKCHIOB:
coneoOpa3ymomue (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHbIE) U HecoJeoOpa3yrolIue.
HomeHnkiatypa okcnoB. dusndyeckue 1 XMMHYECKHE CBOMCTBA OKCHUIOB. [lomydeHne
OKCHJIOB

OcHoBanms. Knmaccudukamust ocHOBaHMiA: MIENOYH W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanui. ®Pu3nyueckne M XUMHYECKHE CBOWCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukanus «ucinor. Homenknarypa kuciaor. @Pusznueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTasuioB H.H. bekerosa. [lonyuenue

KHUCJIOT

Conu. Homenknatypa coneit. ®u3nueckue U XMMUYECKHUE CBOMCTBa colier. [lomyuenue

coJei

I'eneTnyeckas cBsI3b MCKAY KiIaCCaMU HCOPTraHUYICCKUX CO€OUHEHUI



2.11

3.1

3.2

3.3

3.4

XVUMUYECKUN HKCIEPUMEHT: KAaueCTBEHHOE OIPEACIICHUE COJEp)KaHUs KHUCIIopoda B
BO3JyXe, MOJy4YeHHe, cOOMpaHue, paclo3HaBaHUE U H3YUYEHHE CBOMCTB KHCIOpOJa,
HaOJroIeHNe B3aMMOJCHCTBUS BEIECTB C KHUCIOPOAOM M YCIIOBHSI BOSHUKHOBEHHS U
npeKpaleHust ropeHus (1mokapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCUIOB U ONMHUCAHUE UX
CBOWCTB, TOJYYECHHE, COOHMpaHHME, DPACIO3HABAHWE W W3yUEHHE CBOMCTB BOJOpOJA
(ropenwue), B3aumoielicTBre Bogopoaa ¢ okcuaoM meau(Il) (BO3MOXKHO HCIIOIh30BaHHE
BUJCOMATEPHAJIOB), HaONIOfeHHe O0pa3lloB BEIIECTB KOJIWYECTBOM 1  MOIb,
HCCIIeIOBaHHE OCOOCHHOCTEH PAcCTBOPEHMsI BEHIECTB C Pa3IMYHON PAacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOW MAacCOBOM JOJIEHW PacTBOPEHHOIO
BEIIECTBA, B3aWMOJICHCTBHE BOJbl C METaUIaMU (HaTpUeM M KajblMeM) (BO3MOXHO
HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), OIpPEAEIECHUE PACTBOPOB KUCJIOT U ILEIOYEH C
MOMOUIbI0  MHJMKATOPOB, HCCIEAOBaHHE OO0pa3lOB HEOPraHMYECKHUX  BEIECTB
pa3IMuYHBIX KJIAcCOB, HAONIOJEHWE HM3MEHEHHs] OKpPackKd HHIUKATOPOB B pacTBOpax
KHCIIOT W TIeJIovel, n3ydeHune B3anmoiericteus okcuaa meau(Il) ¢ pactBopom cepHoi
KHCJIOThI, KUCJIOT C METaJllaMH, peakuuii HeuTpanu3auu, NoJy4yeHue HepacTBOPUMBIX
OCHOBaHHWM, BBITECHEHUE OJHOIO MeETaula JPYI'MM M3 PpacTBOpa COJIM, DPELIECHUE
SKCIEPUMEHTAIbHBIX 3a7ady 1o TeMme «BaxHeliue Kiacchl HEOPraHMYECKUX

COECIUHEHUIN

[Tepuonnueckuii 3akoH u [leprnonnueckas cucteMa XuMH4YeCKuX 3aeMeHToB J[. M.
MenpneneeBa. CTpoeHre aToMOB. XUMHUYECKast CBsA3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUKU

HepBHe ITIOIIBITKH KJ'IaCCI/I(l)I/IKaLII/II/I XHMHYECKHX 31eMeHTOB. IloHsTHE O rpymnmax
CXOAHBIX 3JICMCHTOB (H.[CJIO'—IHLIC 1 HICJIOYHO3CMCIIbHBIC MCTAJJIbI, I'aJIOTCHBI, HHCPTHBIC

rasbl). DJIeMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUABI U THAPOKCHIBI

Ilepmonnueckuit 3akoH. llepuogmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB /JI.U.
MenneneeBa. KopotkomepwogHas wu anuHHONEpuonHas ¢opmbl [lepuogudeckoit
cuctembl xumudeckux 3semeHToB .. Mennaeneesa. [lepuobl u rpynmnsl. u3nyeckuit

CMBICJI IIOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U IPYIIIBI IJIEMEHTA

Crpoenne artomoB. CoctaB artomHbIX suep. M3zorombel. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI04E€K aTOMOB IepBbIX 20 XuMHUYecKux 3jieMeHToB Ilepuoanueckoit
cucrembl J[.M. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOIO DJJIEMEHTa IO €ro

nonoxxenuto B [lepuoguueckoii cucreme .. Mennaeneena

3aKOHOMepHOCTI/I HN3MCHCHUA paanyca aTOMOB XHUMHUYCCKUX 9JICMCHTOB,

METAIUIMYECKUX M HEeMETAJUIMYECKHX CBOMHCTB IIO rpymnmnamM v Inepuoaam. 3HaucHUE




3.5

3.6

3.7

[lepuonnueckoro 3akoHa u Ilepmoanueckoil CUCTEMBbl XMMHYECKUX 3JIEMEHTOB MJIs
pa3BuTHs Hayku U npakTuku. [[.1. MeHneneeB — yu4€HbIN U Tpak1aHUH

Xumuyeckas CBA3b. KoBanentHas (monsipHas u HETOJISIPHAST ) CBSI3b.
3J'I€KTpOOTpI/IIIaTeJ'II)HOCTI) XUMHYECKHX 3JIeMeHTOB. MoHHAS CBS3H

CreneHb OKUCJICHUA. OKHUCIINTEILHOBOCCTAHOBHUTEIIbHEIE pCaKkuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJIEHHSI. OKUCIUTENIN U BOCCTAHOBUTENN

XUMHUYECKUN IKCIIEPUMEHT: W3y4deHHe OOpaslloB BEIIECTB METAJJIOB M HEMETAJIIOB,
B3aUMOJICMCTBUE THAPOKCHJA LIMHKA C PAacTBOpPaMHU KHCIOT U WIEJIOYEH, POBEICHUE
ONBITOB, HWIUIIOCTPUPYIOIIUX HNPUMCPbI OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

(ropeHue, peakinu pa3ioKEHUs, COSTUHECHHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

11

1.2

BemectBo 1 xumnueckas peakuus. [loBropenue

Ilepnonnueckuii 3akoH. Ilepmommueckas cucrema XuMuU4ecKux dnemeHToB [[.M.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHMM CBOMCTB XMMMUYECKUX
JJIEMEHTOB IIEPBBIX TPEX NEPUONOB, KaJIHs, KAIbLM U UX COCJUHEHUNA B COOTBETCTBHH

C ITOJIOKCHHUEM 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHue BellecTBa: BUABl XMMHYECKON CBsI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOM pEMETKM W BUIA
XUMHUYeckor cBs3u. Kiaccupukanuss u HOMEHKJIATypa HEOPraHHMYECKUX BEIECTB
(MexnyHapoJgHas M TpUBHAJbHAs). XUMHUECKUE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K
pasIM4yHBIM  KJlacCaM  HEOPraHMYECKUX  COCIMHEHMM, TEHETHYeCKas  CBs3b

HCOPTaHNYCCKUX BCIICCTB

1.3

14

1.5

Knaccugukaius XuMU4eCKUX peakifii Mo pa3IudHbIM MpU3HAKaM (TI0 YHCITY U COCTaBY
YYaCTBYIOUIMX B PEaKIMH BELIECTB, M0 TEIJIOBOMY 3(D(eKTy, 0 U3MEHEHUIO CTeNeHeH
OKHCJICHUSI XMMHYECKHX 3JIEMEHTOB, MO OOPAaTHMMOCTH, MO YYACTHIO KaTaau3aTtopa).
OK30- ¥ DJHJIOTEPMHUYECKHE pEaklUH, TepMOXUMHUUYecKHe ypaBHeHusA. [loHatue o
CKOpPOCTH XMMHYECKON PEAKIUU

[Tonstne 00 OOpaTHMBIX W HEOOpAaTHUMBIX XHUMHYECKHX peakuusix. [lonarue o
TOMOTE€HHBIX M TEeTEepPOreHHbIX peakiusx. [loHATHEe O XUMHYECKOM pPaBHOBECHHU.
®akTophl, BIUSIONIAE HA CKOPOCTh XMMUYECKON PEaKIUU U TOJOXKECHUE XUMHUYECKOTO

paBHOBECHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKiuu, BHeKTpOHHBIﬁ 0aJaHC OKHUCIHTEILHO-



1.6

1.7

BOCCTAHOBUTEIIbHOU peaKuuu. CocraBnenue YpaBHEHUI OKHCIIMUTEIBHO-

BOCCTaAaHOBHUTCIIbHBIX peaxunﬁ C UCIIOJIB30BAHUEM METOAA SJICKTPOHHOI'O OanaHca

Teopust SNEKTPOTUTHUECKON TUCCOLMAIIMN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI. KaTnoHsl,
aHuOHEL. Mexann3m Aucconanru BCUICCTB C PA3JIMYHBIMU BUAaAMU XUMHUYECKOHN CBSI3H.
Crenens auccoruanui. CUIbHBIE U clla0ble MeKTPOIUTHL. Peakiuu MOHHOTO oOMeHa.
VcnoBusi mpoTeKaHus peakluuidé MOHHOTO OOMEHA, MOJIHBIE M COKpAIEHHBIE HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBa KHCIOT, OCHOBAHHMM U COJICH B CBETE MPEICTABICHUNH 00
BHGKTPOHHTHHGCKOﬁ JUCCOLUaIn. KauecTBeHHbIE pCakiuu Ha HOHBI. Ilousatue o

TUAPOIU3E COJIEH

XUMUYECKUN 3KCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTATUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB U HeMeTasioB (Tpadura M anmasa), CIOKHBIX
BEUIECTB (XJIOpUIAa HATpHsl); HCCIEJOBAaHHE 3aBHCHUMOCTH CKOPOCTHM XHUMHUYECKOM
peaKkIuy OT BO3JEHCTBHS Pa3IMYHBIX (PAKTOPOB; UCCIEAOBAHHE AIICKTPOIPOBOJHOCTH
pacTBOpPOB BELIECTB, Mpollecca AUCCOLMAIMKM KUCIOT, LIesloued U cojieil (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAIIOB); IPOBEICHUE ONBITOB, MJUTFOCTPUPYIOLIUX ITPU3HAKH
MPOTEKaHUsl peakluii HOHHOTO oOMeHa (oOpa3oBaHWE OcCajKa, BBIJCICHUE Tas3a,
oOpa3oBaHME€ BOJbI); OIBITOB, WUIIOCTPUPYIOIIUX IPHUMEPHl  OKHCIUTENIBHO-
BOCCTAHOBUTENIBHBIX PEaKIUi (ropeHue, peakuuud pas3ioXKeHHUs, COCTUHEHUS);
pacrno3HaBaHUE€ HEOPraHMYECKUX BEIIECTB C MOMOILIBIO KAYECTBEHHBIX pEaklUUi Ha

HOHBI; PCIICHUEC SKCIICPUMEHTAJIBHBIX 3a1a4

HemeTamie! 1 ux COCAUMHECHUA

2.1

2.2

OO6mas xapaktepucTtuka rajgoreHoB. OcoOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHBIE
crernieHd okucieHus. CrpoeHne U (u3MyYecKHe CBOMCTBA MPOCTBHIX BEIIECTB —
rajioreHoB. XMMHUYECKHUE CBOICTBa Ha IpUMepe Xjopa (B3auMOJEHCTBUE C MeTalllaMH,
HEMeTallIaMH, 1eno4amu). Xjaopoogopoa. ComsiHasi KUCI0Ta, XMMUYECKHUE CBOMCTBA,
noJjlyueHue, npuMeHenue. JleiictBue Xjopa U XJIOPOBOAOPOJa HA OPraHU3M UeJOBeKa.

Baxueiime Xa0puasl U KX HAXO0XKIAEHUE B IPUPOJIE

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTermeHn okuciaeHus. CTpoeHne W (QU3UYECKUE CBOKMCTBA MPOCTHIX
BELIECTB — KHUCJIOpOAa U Cepbl. AJUIOTPOMHBbIE MOAU(GUKALNUK KUCIOPOJAa U CEPBHI.
Xumudeckue cBorcTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3MUECKHE M XUMHUYCCKHE
cBoicTBa. OKCUIBI Cepbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTA,
bu3NYecKue M XUMHUYECKHE CBOMCTBA (0OIIMe Kak MpeACTaBUTENS Kiacca KUCIOT U

CHCLII/I(I)I/I‘IGCKI/IC). XHUMHUYECKHUE peaKknuuy, JCKamnue B OCHOBC IIPOMBIIIIIICHHOT'O crocoba




2.3

2.4

noytydeHus: cepHoi KucioTel. [lpumenenue. Coid CEepHOM KHUCIOThI, KauyeCTBEHHAs
peakiusi Ha cynbdaT-uoH. HaxoxneHue cepbl M €€ COeIMHEHUN B MPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKpYXKaloled Cpellbl COCOUHEHUSIMU Ccepbl (KUCIOTHbBIE

HAOXKH, 3aIrpsAA3HCHUC BO3lyXa U BO,Z[OéMOB), CIIOCOOBI €ro NpeaoTBpaAILICHHUA

OOmiass xapakTepucThka 3yeMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIE CTEIIEHN OKUCIEHUS. A30T, paclpocTpaHeHHE B MPHUpoOJE, pusnyeckue u
XUMUYEeCKHe cBorcTBa. KpyroBopor azora B mpupoge. AMMHak, ero (usudeckue u
XMUMUYECKHE CBOMCTBA, MOJdy4YeHUEe U npuMeHeHue. Comu aMMOHUS, UX (U3NYECKHE U
XUMHUUYECKHE CBOMCTBa, mNpuMeHeHue. KauecTBeHHass peakuuss Ha HOHbI aMMOHMUSL.
A3OTHasE KHCJIOTa, €€ MOoJydeHre, (PU3MUecKue M XUMHUYECKHE CBOMCTBa (00ImMe Kak
MpeJICTaBUTENs Kilacca KUCIOT U cneruduieckue). Mcnonp3oBaHne HUTPATOB U COJEH
aMMOHHUSI B KauyeCcTBE MHUHEPAIbHBIX ynoOpeHHd. XUMHUECKOe 3arpsi3HEHHE
OKpYKaroIle cpeibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3/yXa,

MOYBBI U BOJJOEMOB)
docdop, amtorponHbie MoAHdUKaIU hocdopa, GU3HMIECKUE U XUMUICCKIE CBOMCTBA.
Oxkcua docdopa(V) u dochopHas kucnora, pu3nyeckne M XUMHUYECKHE CBOMNCTBA,

nonydenue. Mcnonp3zoBanue ¢pochaToB B KayecTBE MUHEPAIBHBIX YI00peHUN

2.5

2.6

2.7

OO6mas xapakrtepuctuka 31meMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble  CTEMEHM  OKHUCIEHHA.  YTJIEpoA, aUIOTPONHbIE  MOAU(UKALNY,
pacrpocTpaHeHue B TMpupone, (U3NYECKHEe M XUMHUYSCKHUE CBOWCTBA. AJCopOuus.
Kpyrosopot yrnepona B npupogae. Okcuipl yriaepoaa, ux (Gpu3nmuecKue U XUMUIECKHE
CBOﬁCTBa, HeﬁCTBHe Ha )KUBBIC OPraHU3MBbI, IIOJIYYCHUC U IPUMCHCHUC. DKOJIOTHYECKUE
npoOJeMBbl, CBsi3aHHbIE ¢ okcuaoM yriaepona(IV); rumoresa riodabHOTO MOTEIICHUS
KIIUMaTa; MapHUKOBBIA 3(dexT. YrompHas Kuciaora u e€ colu, UX (U3HUECKHUe H
XUMHWYCCKHUEC CBOI\/'ICTBa, MMOJIY4CHHUEC W TMPUMCHCHHUC. KauecTBennas p€akuuda Ha
KapOoHaT-HOHBI. Vcronp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, IIPOMBIIUICHHOCTH U

CEJILCKOM XO3SIMCTBE

HepBOHaanBHBIe MOHATHS 00 OpPraHn4Y€CKUX BECHICCTBAX KaK O COCIMHCHUAX YTJICpOoaa
(MeTaH, 9TaH, 9TUJICH, alICTUJICH, 3TAHOJI, TJIMLICPHUH, YKCYCHAA KI/ICJ'IOTa). Hx cocrtaB u
XUMHYCCKOC CTPOCHHUC. [TonsiTHe 0 OMOJIOrHYECKH BaKHBIX BCIICCTBAX: XHUpaAX, 6em<ax,
YIJICBOJAaxX — M UX POJIA B KU3HH YCJIOBCKA. MaTepI/IaJIBHOG CAUHCTBO OPTaHUYCCKUX U

HEOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IOJY4Y€HHE U TPUMEHEHHE.

Coenunenus kpemHus B npupoje. O6mue npeacrasienus o6 okcuae kpemHusi(IV) u




2.8

erMHI/IeBOI\/JI KHUCJIIOTC. CI/IJII/IKaTBI, nux HNCITIOJIBb30BAHHUC B 6BITy, MCAUIIUHE,
NPOMBIIIICHHOCTH. BaKHEWIe CTPOUTEIbHBIE MaTepHallbl: KEpaMHKa, CTEKIIO,
[IEeMEHT, 0eToH, jxene300eToH. [Ipobiembl 6€30MacHOTO HCIIONB30BAHMS CTPOUTEITHHBIX

MaTcpHraJioB B MMOBCEIHEBHOM KU3HU

XUMHUUECKUH HKCHEPUMEHT: M3ydeHHE 00pa3l0B HEOPraHMYECKUX BEIECTB, CBOMCTB
COJIIHOM KHUCIIOTBI; IIPOBEJEHUE KAuECTBEHHBIX pEaKUUi Ha XJIOPUI-UOHBI U
HaOJIOIEHUEe TPU3HAKOB MX IPOTEKaHUs; OIBIThl, OTpakarouye (U3NYeCKHe u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB W HX COEIUHEHUH (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEpHAJIOB);  O3HAKOMJICHHE C  oOpaslaMu  XJOpPUAOB  (TajoreHujIoB);
O3HAKOMJIEHHE C 00OpasuaMH cepbl U €€ COCIMHEHMAMHU (BO3MOXKHO MCIOJIb30BaHHE
BUJEOMATEpPHUAJIOB); HaOJIOAEHUE TIpolecca OOYIJMBaHMs caxapa IOJ JIEHCTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KUCIIOTHI; U3yYeHHE XMMUYECKHX CBOMCTB pa30aBICHHOM
CEpHON KHUCIIOTHI, IPOBE/IEHNUE KAaYECTBEHHOW peakluy Ha cylb(haT-uoH U HaOI0IeHne
IpU3HaKa e€ MPOTEKAaHUs; O3HAKOMJICHHE C (PM3NYECKHMMHU CBOMCTBaMHU a30Ta, ¢ochopa
U UX COEIMHEHUI (BO3MOXHO HUCIOJIb30BaHNUE BHEOMATEPUAIOB), 00pa3liaMi a30THBIX
U (QochopHBIX ymOOpeHuil; moiaydeHue, coOMpaHHE, pACIO3HABAaHHE U H3YyUCHHE
CBOMCTB aMMHaka; MpOBEJICHHE Ka4eCTBEHHBIX PEAaKIMH Ha MOH aMMOHMs U (ocdat-
WOH U H3Y4YEHHME IPU3HAKOB UX IMPOTEKaHMsI, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOM
A30THOM KHUCIJIOTHI C ME/bI0 (BO3MOYKHO MCIIOJb30BaHUE BHJIEOMATEPUANIOB); U3yUCHHE
MoJiesIel KPUCTAIIIMUECKUX PeIEToK aiamasa, rpaduta, QyiaepeHa; 03HaKOMIICHHE C
IpOLIECCOM  aJCOpOLMK  PAaCTBOPEHHBIX  BELIECTB AKTUBUPOBAHHBIM  YINIEM H
YCTPOMCTBOM IPOTUBOrasa; IOJIyd€HHE, COOMpaHHME, pACIIO3HAaBaHHE M U3yYEHHE
CBOMCTB YIJIEKHCJIOIO TIa3a; IMPOBEIECHHE KAaueCTBEHHBIX peakiuil Ha KapOoHaT- U
CHWJIMKAaT-HOHBl U U3yYEHHUE NPU3HAKOB MX NMPOTEKaHUs; 03HAKOMIIEHHE C IPOAYKIHEH
CHWJIMKaTHOM TPOMBIIUIEHHOCTH; pEIIEHUE SKCIEPUMEHTAIbHBIX 3aJad 10 TeMe

«Baxneie HeMeTamIbl U HX COCIUHCHU S

Mertamisl U uX COCIUHCHUA

3.1

3.2

OOmast xapakTepUCTHKa XUMHYECKHX OHJIEMEHTOB — METa/JIOB HAa OCHOBAaHUHM UX
nosioxkenuss B Ilepuonnueckor cucrteMe xumudeckux sneMeHToB .M. MenneneeBa u
cTtpoeHuss atomoB. CrTpoeHue MeTaioB. Meramnudeckass CBsS3b M METAIMYECKas
KpHUCTaNINYecKasi peléTka. DJIeKTPOXUMHUYECKHH PsiJl HANPsDKEHUI MeTalljIoB

dusznueckue M XUMHUUYECKHE CBoWcTBa MeTauioB. OOmme crnocodbl NOIy4YeHUs

MeTaiuioB. IloHsTHe O KOppO3uu MCTAJJIOB, OCHOBHBLIC CITIOCOOBI 3alllUThl HUX OT

koppo3uu. CruiaBsl (CTallb, Yyr'yH, JIOPAIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U



3.3

3.4

3.5

3.6

3.7

4.1

4.2

MMPOMBIIIJICHHOCTU

[[{enounble MeTasuibl: nosnoxeHue B [lepuoanueckoil cucteMe XUMHUECKUX 3JIEMEHTOB
.M. MeHneneeBa; CTpOCHHE HMX aTOMOB; HAaXOXJeHUE B mpupojae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kainusi). OKCUABI U TUJIPOKCHU]IBI HATPUS U

Kajlausi. HpI/IMeHCHI/Ie OICJIOYHBIX MCTAIJIOB U UX CoeI[I/IHeHI/Iﬁ

[[lenoyHo3emMenbHBIE METAJUIBI MAarHUM W Kajlbllui: moJjioxkeHue B Ilepuoanueckoit
cucreme xuMuueckux 3aeMeHToB J[.1. MenneneeBa; CTpo€HHE UX aTOMOB; HAXOKICHUE
B npupoje. Ousznyeckne W XUMUYECKHE CBOWCTBA MArHWs M KaublMsa. Baxuenmme
COCIMHEHUS Kalblusi (OKCHUM, THAPOKCHUA, coiu). JKECTKOCTh BOJBI M CIOCOOBI €&

yCTpaHEHUs

Amomunuii: nonoxxenne B Ilepuoamueckoil cucreMe xumudeckux saemeHtoB J[.U.
MengeneeBa; CTpOEHHE aTroma; HaxOXKJeHue B mpupoje. PU3NUEeCKHMe U XUMHUYECKHE

CBOMCTBA amfOMUHMS. AMGDOTEpHBIC CBOMCTBA OKCH/IA M THAPOKCH 1A ATFOMHHUS

Kene3o: mnonoxenue B Ilepuogmueckoil cucreme XuMHUueckux osiementoB [I..
MenzeneeBa; CTpOeHHE aToMma; HaxokJIeHue B mpupoje. Ou3udeckrne U XUMHYECKHE
cBoricTBa xene3a. Okcunapl, ruapokcuabl u conu kenesa(ll) m xenesa(lll), ux cocras,

CBOICTBA U MMOJIy4YCHHC

XUMUYECKUH DKCICPUMEHT: O3HAKOMJICHHE C OOpa3laMH METaUIOB M CIUIABOB, HX
(GU3HYECKUMU CBONCTBAMH; W3YYCHHE PE3YJIbTAaTOB KOPPO3UH METAIOB (BO3MOXHO
MCIIONIb30BAHUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOIECHCTBHUS OKCUA KalbIUs U
HATPHS ¢ BOJIOH (BO3MOXKHO UCIIOJIb30BaHUE BHICOMATEPHAIIOB); NCCIICOBAHIE CBOICTB
KECTKOM BOJIBI; TIpOIEcca TOPEHUS JKeJie3a B KUCIOpoJe (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB); TIPU3HAKOB MPOTEKAHUS KAYCCTBCHHBIX PEAKIIMA Ha MOHBI (MarHws,
Kanplus, amoMuHMs, nuHKa, skeneza(ll) m xenesa(Ill), memu(Il); wabmomenue u
OTHMCAaHUE TMPOIECCOB OKPAIMBAHUS IUIAMEHU HOHAMH HATPUsS, KA WU KaJIbIIHS
(BO3MOXKHO HCMOJB30BAaHUE BUICOMATEPHUAIIOB); HCCIEAOBaHUE aM(OTEPHBIX CBOWCTB
THIPOKCHUJIA ATFOMUHUS W THIPOKCH]IA IIMHKA; PEIICHUE YKCIIEPUMEHTATBHBIX 3a/1a4 110

TeMe «BaxkHelillne MeTauibl U UX COSUHEHUS»
XUMHUS U OKpYy’Karolas cpenia

HoBbie Marepuanbl U TexHoJIOrMU. BelectBa U mMarepualibl B MOBCEIHEBHOW >KU3HU
yenoBeka. XUMHUS M 310poBbe. bezomacHoe HCIoNb30BaHME BEHIECTB M XUMHUYECKHX

peaKI_[I/II\/’I B 6LITy. HepBaH ImomMouib 1MMpu XUMHUYICCKUX 0KOr'aX U OTPABJIICHUAX

OCHOBBI 3KOJIOTIYECKOMH I'paMOTHOCTH. XuMHYECKOe 3arpA3HCHUC Oprxcanmeﬁ CpeClabl



[TAK. Pons XuMHMH B pELICHUH SKOJOTWYECKHX Mpobiem. [IpupomHble MCTOYHUKH

YTJIEBOJOPOAOB (YTOJb, IPUPOIHBIN Ta3, HEPTH), IPOIYKTHI UX MEPEepabOTKH, UX POJIb B

OBITY U IPOMBIIIIICHHOCTH

XVUMHUYECKUN HKCHEPUMEHT: H3Yy4eHHE O00pa3lloB MarepHalioB (CTEKJIO, CIUIABbI

4.3

MCTAJIJIOB, ITOJIMMCPHLIC MaTCpI/IaJ'IBI)

ITPOBEPAEMBIE HA OI'D ITO XUMUWU TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OFPA30BATEJIBLHOM IMPOT'PAMMBI OCHOBHOI'O

Kon
NMpoBepsieMoro
TpeOoBaHUsA

1

OBHIET'O OBPA3OBAHUA

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3oBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

11

1.2

0 TI03HABAEMOCTH SIBJICHUI MPHUPOJIBI, TOHUMaHUE O0BEKTUBHON 3HAYMMOCTH OCHOB
XUMHYECKOH HayKd Kak oOOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMs, KOMIIOHEHTa
o0meld KyJbTYyphl W TPAKTHUYECKOM JCATEIHHOCTH YEJIOBEKa B  YCIOBUSX
COBPEMEHHOT0 OOI[EeCTBAa; MOHUMAHUE MECTa XUMHUU CPEAH APYTUX €CTECTBEHHBIX
HayK

0 HAay4YHbIX METOJAX MMO3HAHUS, B TOM YHCJIE IKCIEPUMEHTAIBHBIX U TEOPETUYECKUX
METO/AX HCCIEAOBaHUS BEIIECTB M M3YYECHHs] XHMHYECKUX PpEaKUUH; yMEHUue

HUCIIOJIB30BaTh MOJCIN AJIA 00BsICHEHNS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

0 cbdepax mpodhecCHOHATBLHOW JEATCIBHOCTH, CBS3aHHBIX C XHUMHEH U
COBPEMEHHBIMU TEXHOJIOTHSIMA, OCHOBAHHBIMH Ha JOCTH)KEHUSX XHMHUYECKOH
HAyKH, YTO TO3BOJIUT OOYYAIOIIMMCS pPacCMaTpUBAaTh XUMHIO Kak cdepy cBoei
Oynymiei nmpodeccuoHaTbHOM EATeTLHOCTH U ClIeTIaTh OCO3HAHHBIM BHIOOP XUMUU
KaKk MpOQWILHOTO TpeaMeTa MpU TepexoJe Ha YPOBEHb CPEAHEro O0OIero

00pazoBaHMs

BJ'IaIleHI/Ie CHUCTEMOM XHMHYECKMX 3HaHUM MU YMCHHUE NPUMEHATE CUCTEMY

XUMHUYCCKUX 3HaHPII>'I, KOTOpas BKJIKOYACT:

Ba)XHEHMIIIME XUMHMYCCKHE MOHATHUSA: XUMHYSCKUN 9JICMCHT, aTOM, MOIJICKYIIA,
BCIICCTBO, IMPOCTOC M CJIOKHOC BCIICCTBO, OAHOPOAHAA KW HCOAHOPOJHAsA CMCECh,
OTHOCHUTCJIBHBIC aTOMHAad W MOJICKYJISIpHAasds MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb,

MOJIIpHAsi Macca, MOJISIPHBIA OO0BEM, OKCHI, KUCIIOTa, OCHOBAaHHUE, COJb (CpemHss),




2.2

2.3

XUMHYECKasl PEAKIHs, PEaKIMH COCAMHEHUS, PEaKIUu pa3IoKEHUs, PEaKIuu
3aMeIeHUs, peaKInu 0OMeHa, TeTI0BOM A(h(PEKT peakimu, FK30- U SHAOTEPMHUECKUC
pEaKIyu, pacTBOP, MACCOBas I0JII XUMHUYECKOTO JIEMEHTa B COCTUHEHUHN, MacCOBas
JIOJIS1 ¥ TIPOIICHTHAS! KOHIICHTPAIIMs BEUIECTBA B PaCTBOPE, SIIPO aTOMA, JIEKTPOHHBIN
CIIOW aTroMa, aTOMHass OpOUTaNb, paJuyC aToMa, BAICHTHOCTh, CTENICHb OKHCIICHHS,
XHMHUYECKas! CBSI3b, DIIEKTPOOTPHUIIATEILHOCTD, MOJISIPHAS M HETIOJISIPHAs KOBAJICHTHASI
CBSI3b, MOHHASI CBS3b, META/NIMYECKasi CBsI3b, KpUCTAJUIMYECKas peléTka (aToMHas,
WOHHAs, METAUIMYecKas, MOJEKYJSIpHas), WOH, KAaTHOH, aHHOH, OJJIEKTPOIUT W
HEDJIEKTPOIIUT, DJICKTPOIUTHYECKAs] JUCCOLMAIMS, pEeaKIMi HOHHOTO OOMEHa,
OKHCITUTEITbHO-BOCCTAHOBUTENFHBIE ~ PEAKIMH, OKHUCIUTETh M BOCCTAaHOBUTEINbD,
OKHCJICHHE W BOCCTAHOBJIICHHE, JJIEKTPOJIN3, XUMUIECKOE paBHOBeCHE, 00paTUMbIE U
HEoOpaTUMbIC pEaKIMU, CKOPOCTh XHWMHUYECKOH peakimu, karanmmzatop, [1JIK,

KOPPO3Us METAILIOB, CILIABBI
OCHOBOIIOJIATAIOIIME 3aKOHBl XHMHUH: 3aKOH COXPAHCHUS MAacChl, MEPUOIUYCCKUN
3akoH J[.J. MenneneeBa, 3aKOH TIOCTOSIHCTBA COCTaBa, 3aKOH ABOTa/Ipo

TCOPUU XHMHH: ATOMHO-MOJICKYJISIpHAd TCOpUA, TCOpHUA 3.]'IeKTpOJ'II/ITI/I‘leCKOI7I

JUCCoManmn

3.1

3.2

3.3

34

Bnagenue ocHoBaMu XUMHUYECKOH T'paMOTHOCTH, BKJIIOYAIOIICH:

YMEHHUE TPAaBUIIBHO MCIIOJIb30BaTh M3YYCHHBIC BEIIECTBA U MaTEepHaiIbl (B TOM YUCIIC
MUHEpaJIbHbIE YIOOPEHNUs, METAJUTBI U CIUIABHI, IIPOTYKTHI TIEPEPaOOTKU PUPOITHBIX
HCTOYHUKOB YTJIEBOJIOPOAOB (YIisi, IPUPOIHOTO Ta3a, HEPTH) B OBITY, CEIHCKOM
XO3S1CTBE, HA TMPOU3BOJICTBE W NMOHMMAHUE 3HAYCHHS KHPOB, OCIKOB, YIICBOIOB
JUIST OpraHu3Ma 4YeliOBeKa; yMEHHE MPOTHO3UPOBATh BIUSHUE BEIIECTB U
XUMHYECKHX TPOILIECCOB HA OPTaHU3M YeJIOBEKa M OKPYKAIOMIYIO TIPUPOJIHYIO CPEeLy
YMEHHE WHTETPHPOBATh XHMHUYECKHE 3HAHHUS CO 3HAHUSMHU JPYTHX Y4eOHBIX
PEeIMETOB

HaJIMYUE OmbITa PabOThl C Pa3NTUYHBIMU HCTOYHUKAMU HH(DOpPMAIMH TIO XUMHUU
(Hay4Hass ¥ HAy4YHO-TIONMYJISIpHASI JIUTEpaTypa, CJIOBApH, CIPABOYHHKH, WHTCPHET-
peCypCHI)

yMeHHE OOBEKTHBHO OICHMBATh MH(OPMAIMIO O BEIIECTBAX, WX MPEBPAIICHHUIX U
MPAKTHYECKOM TPHUMEHEHWH W yMCHHE HCIIOJIb30BaTh €€ I PeIIeHUs ydeOHO-

IIO3HAaBAaTCJIbHBIX 3a4a4

BJ'IaI[eHI/IC OCHOBaMHM ITOHSTHHHOTO arIapara 1 CMHMBOJMYCCKOTO SA3bIKa XUMHUH JJIA



cocraBiieHUs (HOPMYJT HEOPTaHUYECKUX BEIECTB, YPABHEHUH XMMHUECKHUX PEAKIUI;
ocHoBamu xuMmudeckoit HoMeHKIatypsl (IUPAC u TpuBuanbpHO)
YMeHne OOBSCHATH CBSA3b TOJIOKEHHUS 3yieMeHTa B [lepuoamdeckoil cucreme ¢

YHUCIOBBIMH XApPAKTCPUCTUKAMHU CTPOCHUA aTOMOB XUMHUUYCCKHX 3JICMCHTOB (COCTaB

° U 3apsaa sapa, oOOINee YHUCIO AJIEKTPOHOB), paclpeieNieHHEM JIIEKTPOHOB IO
OHEPreTHYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KA M KAIbIUs
IIpencraBineHrne 0 MEpUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB

5 (pagmyc aroma, 3JIEKTPOOTPHIIATEIBHOCTB), MPOCTBIX H CIIOXKHBIX BEHIECTB OT
MOJIO’KEHUs 3N1eMeHTOB B Ileproanueckoit cucreMe (B MajblX MEpHOJaX U TIIaBHBIX
MOJATPYyIMIax) v 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMenne KinaccupuIiupoBaTh:

7.1  XWUMHYECKHUE DJIEMECHTHI

7.2  HEOpraHWYECKHE BEIIeCTBA

7.3  XUMHYECKHE PEaKITIU

8 YMeHue onpenessiTh:

8.1  BaJIGHTHOCTH U CTETICHb OKUCIICHUS XMMHYECKHUX 3JIEMEHTOB, 3apsij] HOHA

8.2 B XMMHYECKOH CBSI3U U THI KPUCTALTUIECKONU CTPYKTYPHI B COSAMHEHUSIX

8.3  xapakTep cpeasl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMIA)

8.4  oKHCIUTENHh W BOCCTAHOBHUTEIb

9 YMeHue xapakTepu3oBath (PU3HMUECKUE U XUMUYECKUE CBOWCTBA:

91 MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anma3, KpeMHHUH, a3o0T,

. docdop, cepa, XJI0p, HATPUH, KAITHIA, MATHHUNA, KaJIbIHH, aTFOMUHUH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM UHCJIE€ HMX BOJHBIX pPacTBOPOB (BOAa, AaMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHJIBI M THAPOKCHUAL MeTamwioB I-IIA rpymm,

9.2 amomunusa, memu (II), nwmuka, xemnesa (II u III), okcuner yrnepoma (II u 1V),
kpemuus (IV), azora u docdopa (III u V), ceper (IV u VI), cepuucras, cepHas,
aszoTHcTas, a3oTHas1, pochopHast, yroipHas, KpEMHHEBAsI KUCIIOTA U UX COJIH)
MPOTHO3UPOBATh U XapPaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX

9.3 cocraBa W CTpOEHHUsS, NPUMEHEHHUE BEIIECTB B 3aBHCHMOCTH OT WX CBOWCTB,
BO3MOXXHOCTH MPOTEKAHMSI XUMUYECKIX MPEBPAIICHHUI B PA3TMUHBIX YCIOBHIX

10  VYMeHHe COCTaBISATH MOJICKYJISIPHBIC U MOHHBIC YPABHEHHUSI PEAKIIUi, B TOM YHCIIE:

10.1 peakuuit HOHHOTO OOMEHa



10.2

OKHCINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKL[I/Iﬁ

WUTIOCTPUPYIOIIMX ~ XUMHYECKHE  CBOMCTBA  HM3YUEHHBIX  KJIAaccoB  (Ipyrim)

103 HEOPTaHWYECKUX BEIIECTB
10.4 noaTBepKIAIOUINX T€HETUYECKYIO B3aUMOCBSI3b MEXKAY HUMHU
11  YMmeHHE BBIYHCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIFO
" XHMHYECKOTro 9IeMEeHTa B COSAMHCHNN
11.2 maccoByIO 010 BEIIECTBA B pacTBOPE,
11.3  koJHMYECTBO BEUIECTBA M €TI0 MacCy, 00BbEM Ira3oB
114 [0 YPaBHEHUSM XUMUYECKUX PEAKIMI U HAXOJIUTh KOJUYECTBO BEIIECTBA, O0BEM U
' MacCy peareHTOB WU MPOJTYKTOB PEaKIHH
12  Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJaMH HAY4YHOTO T[O3HaHus (HaOmoaeHWe, H3MEpeHue,
12.1 »KCHepHMEHT, MOJICITMPOBAHUE) MPH M3yYECHUW BEIIECTB U XUMUYCCKUX SIBIICHUI;
yMeHHe cHOpMYITHPOBATH MPOOIEMY U TIPEUIOKHUTD ITyTH €€ PEeIICHUS
129 Oe3omacHOl pabOThl C XWMHUYECKUMHU BEIIECTBAMH, XHUMUYECKOW TMOCYIOH U
" maGopaTopHEIM 060pyIOBAHHEM
npaBwiaMyd  0e30MacHOro OOpalieHHuss C  BEIIeCTBAMHU, HCIOJIb3YEMBIMH B
MOBCEIHEBHOM JKU3HHU, MpaBUJIAMH TMOBEACHUS B ILENAX COEpex eHHs 310pOBbI U
12.3  okpyxarolield MpUpOIHOW Cpeibl; MOHUMaHKe Bpeia (OMacHOCTH) BO3JACHCTBHS Ha
JKUBBIE OPraHU3MBl  OMPEACNEHHBIX BEHIECTB, CIOCOOOB yMEHBIIEHUS U
MPEIOTBPAIICHHS HX BPEIHOTO BO3ICHCTBUS
13 Hannune mpakTWyecKWX HAaBBIKOB TUIAHUPOBAHUS W OCYIIECTBIICHUS CIICTYFOIIHX
XUMHUYECKHUX IKCIIEPUMEHTOB:
U3y4YeHHE M ONHCaHWe (PUINYECKUX CBOMCTB BELIECTB; O3HAKOMJIEHHE C
13.1 ¢u3HYeCKUMU ¥ XUMUYECKUMH SIBIICHUSMH; OIBITHI, WLTIOCTPUPYIOIINE TPU3HAKU
MPOTEKAHUSI XUMUUYECKUX PeaKIui
13.2 wu3ydeHwue crocoOOB paszeieHust cMecen
MOJTydeHUE KUCIIOPOJa W U3YYCHHE €r0 CBOWCTB; MOJyYeHUE BOJIOPOJIa U H3yUCHHE
13.3 ero cBOICTB; MOJY4YEHHE YIICKUCIIOrO Tra3a M HU3y4YeHHE ero CBOMCTB; MOTyYeHUE
aMMHuaKa ¥ U3y4yeHUe ero CBOMCTB
13.4 npurotroBieHHE PACTBOPOB C OMNPENCIEHHON MaccoBOM M0Jeil pacTBOPEHHOTO
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13.6

13.7

13.8

14

141

14.2

BCIICCTBA

NpUMEHEHHE MHIMKAaTOpPOB (JIakMyca, MeTWjopaHXka H (eHondTanenHa) s

OIIpEJICTICHHUS XapaKTepa Cpeibl B PACTBOPaX KUCIOT U HIeI04ei

HCCICAOBAHUEC U OIIMCAHUC CBOMCTB HCOPraHn4YCCKUX BCIICCTB Pa3/IMYHLIX KJIIACCOB;
N3Yy4YCHHC B3aMMOCHCTBHS KHCIIOT C MCTaJUIaMH, OKCHJAaMH MCTAJIJIOB, pACTBOPHUMbIMU
N HEPACTBOPHUMBIMU OCHOBAHUAMH, COJIIMH; ITOJTYUYECHUC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OAHOTO MCTaJllla JApPpyrumM M3 pacTtBoOpa COJHM; HCCICAOBAHHUC

aM(OTEepHBIX CBOMCTB TUAPOKCHIOB ATIOMUHHMS M [IMHKA

pemeHI/Ie BKCHepI/IMeHTaHBHBIX 3a1a4 10 TCMaM. ((OCHOBHBIG KJIaCChbI
HEOPTaHUYECKUX COEIUHEHHI «INEKTPOIUTUYECKAS JIMCCOIHAIINN
«Baxnenmue HemeTalbl M UX COCOUHCHMA», «BakHeHmme MeTalulbl M HX

COCOAUHCHU A

XUMHYECKHE SKCIEPUMEHTBI, WUTIOCTPUPYIOIIME MPH3HAKH TMPOTEKAHHS PEaKIHi
HOHHOT'O 06MeHa; KaU4CCTBCHHBIC pPCAaKIMUW Ha MNPUCYTCTBYIOIIHME B BOAHBIX
pacTBOpax WOHBL: XJIOpHI-, OpoMHI-, WOAUI-, Ccyibdar-, ¢ocdar-, kapOOHAT-,
CHJIMKAT-aHUOHBI, THIAPOKCHI-UOHBI, KATHOHbI aMMOHHS, MAarHus, KaJblus,

ATIOMUHMS, Kenesa (2+) u xkenesa (3+), meau (2+), IMHKA
Ymenue:

MPEJCTaBIATh Pe3yJbTaThl 3KCIepuMeHTa B (opMe BBIBOJOB, J0Ka3aTENbCTB,

Fpa(bI/IKOB u Ta6J'II/III H BBIABJIATH OMIIMPUYCCKUE 3aKOHOMCPHOCTH
YCTaHAaBJIIMBATL CBA3W MCKAY PCaJIbHO Ha6JIIOZIa€MI>IMI/I XUMHNYCCKHUMU SIBJICHUSAMHU U
nmpooeccaMu, IMPOUCXOOAAINIMMH B MAKpO- M MHKPOMHUPC, 00BACHATH IMPHUYKUHBI

MHOT000pa3usi BEIeCTB

HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OCHOBHOM

Kon
1

11

1.2

1.3

1.4

IroOCYIJAPCTBEHHOM 3K3AMEHE 110 XUMUHU

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

[TepBOHAYAIbHBIC XUMUICCKUE TOHATHS
UucTteie BemecTBa u cMecH. CIocoOBI pa3iesieHus cMece

ATOMBI H MOJICKYJIBI. Xumudeckue 3ieMeHThl. CHMBOJBI XHMHYECKHX 3JIEMEHTOB.

IIpocTsle U CIOXKHBIE BELIECTBA.

XuMu4decKas (bopMyna. BameHTHOCTEP aTOMOB XHMMHYECKMX DJJeMEHTOB. CTeEIeHb

OKHCJICHUS

3aK0H IMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAA aToMHas Macca. OTHOCUTETbHA




1.5

1.6

2.1

2.2

2.3

MOJICKYJIsIpHas Macca. MaccoBas 107181 XUMHAYECKOI0 JIEMEHTa B COSIMHECHUH

KomnyectBo BemectBa. Monb. Monsipuas Macca. MonsapHblii  00bEM  Ta30B.

Bzanmocss3b KOJIMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IUHUI] BEIICCTBA

dusnyeckre W XUMUYECKHE SBICHHSA. XHUMHUUYECKas peakuus Hu eé IIPpU3HAKU. 3aKoH

COXPAaHCHHUA MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHUA

[lepuonnueckuii 3akoH u Ilepuoguueckas cucrema XUMUYECKUX diemeHToB JI.U.

MenneneeBa. CTpoeHHEe aTOMOB

[lepnonnueckuit 3axkoH. Ilepmoauueckas cucrema XuUMHUYECKHX dieMeHToB J[.U.
Menpeneesa. Ilepuoas! u rpynnel. @PU3HYECKUN CMBICIT TOPAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIeMeHTa

Crpoenne aromoB. CocraB aromHbix sgep. W3orombl. OnexTpoHbl. CTpoeHue
JIEKTPOHHBIX 000JI0UEK aTOMOB MNepBbIX 20 XMMHYECKHX 31eMeHTOB llepmoanueckoii
cucremsl [I.1. Menaeneesa

3aKOHOMepHOCTI/I B HW3MCHCHHUM CBOMCTB XHMHUUYECKHX DIIEMECHTOB MEPBLIX TpéX
NEepUuosIoB,  Kamus, Kauplus  (paguyca  aTOMOB,  BJIEKTPOOTPULATENLHOCTH,
MCTANIMYCCKUX WU HEMCTATINIMYCCKUX CBOI\/’ICTB) n Hux COGI[I/IHCHI/II\/JI B COOTBCTCTBHH C

IIOJIOXXCHUEM 3JICMCHTOB B HCpPIOI[PI‘ICCKOﬁ CUCTCMC U CTPOCHUCM HUX AaTOMOB

CtpoeHue BelecTBa

3.1

3.2

4.1

4.2

4.3

Xumudaeckass  cBsa3b.  KoBaneHnTHass — (TojisspHas W HEMOJIApHAs)  CBSI3b.
DNEeKTPOOTPUILIATEILHOCTh XUMHUUYECKUX 3JeMeHTOB. MoHHast cBsi3b. Mertaminueckas

CBA3b

Tunsl kpucTamInyecKux pemeToK (aTOMHas, MOHHAs, MeTalIM4yecKas), 3aBUCUMOCTb

CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUUECKOU CBS3H

Baxwueiine MpEACTAaBUTCIIN HCOPIraHNYCCKHUX BCIICCTB. Hemertannsl 1 uX coOeTUHEHUS.

MeTtamisl 1 uxX COCIUHCHUA

Krnaccudukaiust ©W  HOMCHKIATypa  HEOPraHMYECKUX  COCIAMHEHHMH:  OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) M HEcolIeoOpa3yIoIIue;
OCHOBaHMH (LIEI0YM ¥ HEPACTBOPUMBIC OCHOBAHWUSI); KUCIOT (KHUCIOPOICOACPKAILINE

OECKHUCIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)
Ousnyeckne M XUMHUYECKHME CBOICTBa MPOCTHIX BEIIECTB-HEMETAIOB: BOAOPOJA,
XJIOpa, KACIOPOJa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

Ou3nvecKkue W XUMHUYECKHE CBOHCTBA MPOCTHIX BEIISCTB-METAIIOB: JIUTHS, HATPHS,

Kajlys, Mardvs M KaJblusi, aJJIOMHHUA, JKCJIC3a. aﬂeKTpOXI/IMI/IquKI/Iﬁ paa HaHpH)KCHI/Iﬁ



METAaJlJIOB

duznueckue M XUMHUYECKHE CBOMCTBa BOOOPOJHBIX COCIUHEHUI!I HEMETaIOoB:

44 XJIOPOBOJIOPO/a, CEPOBOAOPOIA, aMMHUAKA
dusnueckre U XUMUYECKHE CBOMCTBAa OKcHIOB HemeTramuioB: cepwl (IV, VI), azota(ll,
45 1V, V), dochopa(lll, V), yrmepoma(ll, IV), xpemuus(IV). IlomyueHue OKCHIOB
HEMETAJJIOB
16 Xumnueckue cBoicTBa okcuaoB: MetaiuioB [A-IIIA rpynn, nunka, menu(Il) u sxeneza(ll,
" 1NN). TTomy4eHne OKCHIOB METAILIOB
XUMUYECKHE CBOMCTBA OCHOBaHMW M aM(OTEpHBIX TUAPOKCUIOB (Ha mpUMEpe
4.7 TUAPOKCHIOB aTIOMHUHHS, jXKele3a, IHuHKa). [lomydeHne ocHoBaHWMN W aM(OTEpPHBIX
THJIPOKCHJIOB
OOme XuUMHYECKHE CBOMCTBAa KHCIOT: XJIOPOBOJOPOAHOH, CEpOBOAOPOAHOIA,
18 CEPHUCTOW, CEpHOHM, a30THOW, (GOCPOpHON, KpPEeMHHEBOW, yroiapHOW. OcobbIe
" XMMHYECKHE CBOHCTBA KOHLICHTPUPOBAHHOM CepHOM M a30THOM Kucinor. llomydyenue
KHCJIOT
4.9 OOmue XUMUYIECKUE CBOMCTBA CpeHUX coieid. [lomyuenue coneit
410 [Tonmyuyenue, coOupanue, pacrio3HaBaHUE BOJIOPOJIA, KUCIOPOIa, aMMHAaKa, YTIIEKUCIIOTO
' rasa B 1a0opaTopuu
411 [Tonryuenne ammmuaka, CEpHOM U a30THOW KHUCIIOT B MPOMBIIIIeHHOCTH. O0111ue crnocoObl
' MOJIyYEHUSI METAIIJIOB
4.12 Tenernyeckas CBs3b MEX]y KJJaCCaMU HEOPTaHWMYECKHX COEIMHEHHUH
5 | XuMmudeckue peakuuu
Knaccudukanus XMMHUECKUX PEAKIMMA 10 Pa3IUnYHBIM MIPU3HAKAM: IO YUCITY U COCTaBY
5.1 ydacTByIONMX B peaklMy BEUIECTB, MO TEIUIOBOMY (D (EKTy, M0 H3MEHEHHUIO CTeIeHEH
OKHCJICHUS XUMHUYECKHUX 3JIEMEHTOB
£ 5 TernnoBoit ekt XuMuUveckod peakiuu, TEPMOXUMHUYECKHE YpaBHEHHSA. JK30- U
" SHIOTEpMHHYECKHE PeaKiii. TepMOXHMUYECKHE yPaBHEHHS
OKHCIUTENbHOBOCCTAHOBUTENbHBIE  peakiMU. OKHUCIUTEIM UM BOCCTAaHOBUTEIIH.
5.3 Ilpouecchr OKHCJICHUS u BOCCTaHOBJICHUSI. DNEeKTPOHHBIN Oayanc
OKHUCJIUTEITFHOBOCCTAHOBUTEIHLHOU PEAKITUN
£ Teopust >IEKTPONUTHUECKONW Aucconranyi. KaTHOHBI, aHUOHBL. OJEKTPOIHUTH M
" HeonekTponuThl. CHIbHBIC H C1a6bIe 3MeKTPOIHThL. CTeeHb IUCCOLHALIH
5.5 Peakuuu noHHOro oOMeHa. YclioBuS IPOTEKAHUS pPEeaKLUii HOHHOTO OOMeHa, MOTHbIE U




6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

COKpallCHHbIC HOHHBIE YPABHEHUS PEaKIUI
XuUMHA U OKpYyXKarolas cpena

BemectBa u MaTcepualibl B MOBCEIHEBHOM JKH3HM  4YeJIOBEKa. beszomacHoe
HCIIOJB30BaHHUC BCIHICCTB M XHMMHUYCCKHX peaKquI B J'Ia60paT0pI/II/I u 6BITy. HepBaﬂ

nmomMoub MnMpu XuMHYICCKUX 0XKOrax U OTpaBJICHUAX

XUMHUECKOE 3arpsi3HEHHE OKPYKAIOMIeH cpeabl (KUCIOTHBIE [OXKAM, 3arpsi3HEHHE
MOYBBI, BO3/IyXa M BOJIOEMOB), CIIOCOOBI ero npeaoTBpamienus [IpenenpHas gomycTuMas
koHneHTparus BemectB (II/IK). Ponp xumum B pemeHuH 3KOIOTUYECKUX MPOOIIeM.

Ycusnenue napHUKOBOro 3 dekra, pa3pynieHue 030HOBOTO CIIOSI

[Ipumenenue cepsl, a3ora, ocdopa, yriepoaa, KpeMHUSI U UX COCTUHEHUU B OBITY,
MEIUIUHE, TPOMBIIIJICHHOCTH M CeJIbCKOM Xo3sicTBe. [IpuMeHeHue MerTamioB u
CIUIaBOB (CTajb, YYryH, IIOPAJIOMUHUNA, OpoH3a) B OBITY M MPOMBIIIJIEHHOCTH HX
coeauHenuil. IloHsATHE O KOPPO3UM METANIOB, OCHOBHBIE CHOCOOBI 3aIIUTHl UX OT
KOppO3UHU

[TpupoaHbIE KICTOUHUKY YIIIEBOIOPOJIOB (YroJib, IPUPOAHBIN ra3, He(Th), MIPOJYKTHI UX
nepepadoTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH

[TepBoHayanbHbIe MOHATHA 00 OPraHWYECKHX BELIECTBAX KaK O COEJUHEHUSAX Yriepoja
(MeraH, 3TaH, ATWIEH, AETHJICH, STAaHOJ], TJMIEPHH, YKCyCHas Kuciota). [lonstue o
OMOJIOTMUECKN BaKHBIX BEILECTBAX: XKMpax, OelKax, yrieBojax — M UX POJM B KHU3HHU

yeJ0BeKa

Pacuérnr:

o (opMyrIamM XUMUYECKIX COCTUHEHHM

Macchl (MaccoBOK) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

Mo XUMHUYCCKUM YpPaBHCHUAM



