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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (QenepanbHOM paboueld MPOrpamMMBI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuu ma€T TPENCTaBICHHWE O IENSIX, OOIIEH cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro o KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM MU TE€MaM MPOrpaMMbl MO XHMHUH, OIPENENSeT KOJIWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOy4YaroUIUMXCs, OMNpEAeNisieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTeNlbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JEATEIHPHOCTH OOYYalomerocs IO OCBOCHHIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CHOCOOCTBYET  pealM3aluMyd  BO3MOXKHOCTEW  JJii  caMOpa3BUTHUA U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJILHBIX M HCCJIEIOBATEILCKUX YMEHUM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOrO MBIIIICHUS, 3aKJIaJIbIBA€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B POpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
HAay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
cCollepKaHMsl  y4eOHOro  TpeaMeTa, KOTOPBIM  SIBISIETCS  MEIarormuecku
aJanTHUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUH Ha OMpPENeIEHHOM JTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0011I€eT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOUIUMHCSI CUCTEMBI IMEPBOHAYAJIBLHBIX TMOHSITUH XHWMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSITUUN
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MpOrpamMmbl MO XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XHMUU;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (DPaKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBHO OT OHOTO
YPOBHS K JPYyromy, BBINOJNHAS (QPYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHUM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaIOMUA MUDP»,
«buomnorus. 5-7 xinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHMH XWUMHH TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHNH K HAayYHbIM METOJaM TMO3HaHUSA T[IPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H  Yy4eOHO-HCCIIEI0BATEIhCKON
NEeATENbHOCTU, OCBOCHUU TIpaBUJl O€30MacHOro OOpallleHHs C BEIIeCTBAMHU B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI BaXKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (QopMHpOBaHNE HWHTEIUIEKTYaJIbHO pAa3BUTOW JIMYHOCTHU, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HamNpaBJIICHHOCTh OOYy4YeHWS HA  CHUCTEMAaTHYECKOEe TMPUOOIIEeHUE
0o0y4Yarommxcsi K CaMOCTOATENIbHOW TMO3HABATEIbLHOM JESITENbHOCTH, HAyYHBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATEIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESITEILHOCTH;

— (¢opmupoBaHue oOmIeH (QYHKIMOHAIBHOM U €CTECTBEHHO-HAyYHOU
rPAaMOTHOCTH, B TOM 4YHUCJIE YyMEHUU OOBSCHATH U OLCHUBATH SIBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOM JNEATEIbHOCTH;

— (opMupoBanre y OOydYarOIUXCAd TYMAHUCTHUYECKUX  OTHOIICHUH,
NOHUMaHUSl 1EHHOCTH XUMHUYECKHUX 3HAHUM I BBIPAOOTKH HKOJIOTMYECKHU
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

— pa3BUTHUE MOTHMBALIUM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJI M
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQuUiIs M HAMPaBIEHHOCTH JaJbHEHIIIETO
o0y4eHusl.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX ISl H3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 4yacoB (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHITHSA

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HMYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsTHE O MeTOAaxX MO3HAHUA B XMUMHUHU. UHMCTHIC BEIIECTBA U CMECH.
CriocoObI pa3zziesieHnus CMECEH.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U clloXKHbIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckast ¢opmyna. BajgeHTHOCTH aTOMOB XHUMHUYECKHX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENIbHAS aTOMHas —Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIMHEHUHU.

KonnuectBo BemectBa. Momnb. MonsipHas macca. B3anmocBsi3p Kon4yecTBa,
Macchl M 4HCJAa CTPYKTYPHBIX €IMHHMI] BemiecTBa. Pacuérel 1o ¢opmynam
XUMUYECKUX COCIMHCHUH.

du3nuecKue U XMMUYECKHUE SBJICHUSI. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaAKINil (COeMHEHUS, Pa3I0KEHNUs, 3aMeIlIeHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
duznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢usnueckux (TUTaBICHUE BOCKA, TasHUE JIbJa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
MEIHOW MPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIOTOM) sIBIEHUH, HAO0/IeHHE U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKUX pEaKIMi (pa3lioxKeHHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Yy4YEeHHE CIIOCOOOB pPAa3fClIeHUs CMECeil: C MOMOIIbI0 MarHura, (puiIbTpoBaHUE,
BbITIApUBAHUE, TUCTWUIAIMSA, XpoMaTorpadus, MPOBEACHNE OUYUCTKHA TOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(IapocTepKHEBBIX).

BaxHeimue npeacTaBuTe, M HEOPraHMYECKMX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHHUSI KHUCIIOpoJia B JaboOpaTopuud W MPOMBIIUICHHOCTH. Kpyroropor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, yCWJIEHHE MapHUKOBOro 3¢ (dekra, pa3pylieHue 030HOBOr'O CJIOA.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pacTBOpuTelb. PacTBOpEI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 1074 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHne NpUPOAHBIX BOA. OXpaHa U OUHCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
CBOKCTBa OKCUIO0B. [lonyueHne OKCUuIoB.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psan aktuBHOocTM MetammoB H. H. bekerosa.
[Tony4yeHue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAuEeCTBEHHOE OMPEIENICHUE COAEpKaHUs KUCI0pOAa B BO3/IyX€E, IMOITYyUYEHHUE,
coOupaHue, pacro3HaBaHWE ¥ U3YYCHHE CBOWCTB KHCJIOPOJa, HaOIIOJCHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOMCTB, MOJy4YeHUE, COOMpaHUE, pACIO3HABAHME U H3YYCHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PaCTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 pacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINaxX CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepnoanueckuii 3akoH. [leprpoanyeckas cucteMa XMMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NYECKHIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOJA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJdyca aTOMOB XHWMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJsipHass YW HEMOJIApHAs) CBA3b.
DIEKTPOOTPUIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMeHm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnule cea3u



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MIOHATUM, TAK U MOHSITUN, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTh, MOJICKYJA, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TENO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB MEPBBIX TPEX MNEPUONOB, Kadus, KAIbIUI U UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEHIETKU U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii Mo pa3IudHbIM IpU3HaKaM (110 YUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MCHCHHIO CTEIICHEW OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 0OpaTUMOCTH, TIO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumuyeckod peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSIONIME HA CKOPOCTh XHMHYECKOW PpEAKIUU U MOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OaliaHca.

Teopust 31EKTPOTUTUIECKON AUCCOLMALMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAaIllEHHbIE HMOHHBIE YpaBHEHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKHUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETaUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCAa AUCCOLMALMU KHCIOT, LIENOYEed M  COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BBIIEJICHUE Ta3a, oOOpa3oBaHUE BOJbBI), OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIWUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HemeTtasiibl 4 MX COeAMHEHMS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPO/A U Cephbl. AJUIOTPOITHbIE MOAU(DUKAIIMU KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKue CBOMCTBA. OKCUABI CEphl KAK IPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOHcTBa (oOmue Kak
NPECTaBUTENsI Kjacca KHCIOT U crhenuduyeckne). XHUMHUYECKHE PEaKIuu,
JeXalue B OCHOBE IPOMBIIUIEHHOIO CHOCO0a MOJYy4EHHS] CEPHOM KHCIOTBHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpOJAE. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COSNMHEHUSIMU Cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
HMOHBl aMMOHMs. A30THasl KUCJIOTa, €€ MoJydeHue, (PU3MUEeCKue U XUMHUYECKHe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yn00peHnii. XuMUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeIMHEHUSIMHU a30Ta
(KUCJIOTHBIE NOXKIM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IV A-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoi,  aJUIOTPOITHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
dbuznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addekt. YronpHas Kuciaotra U €€ coiiv, uX (Pu3nueckue U XMMHYECKHUE CBONCTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, TaHOJI, INIMIEPUH, YKCYCHAsl KHCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOIOPOAOB (yroib, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
polM B OJKM3HM ueJoBeKa. MarepuaabHOE €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHUs KpeMmHHs B mnpupoje. OOmme mnpeacraBieHus 00
okcunie kpemHus (IV) u kpemuueBoi kuciore. CWIMKAThl, UX UCIOIb30BaHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne o0pa3lOB HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIeHWE ¢ oOpa3naMu XJIOPUAOB (TaJOr€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIeHHON CepHOM KUCIIOTHI, MPOBEJCHUE KaUeCTBEHHON peakiu Ha Cyib(dar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), 00pa3mamMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOTyYeHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4CHUE MoOJenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUECTBEHHBIX PEAKIU Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIMEN CUIMKATHOW IPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAaHHUH
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aroMoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpsHKeHU MetaiioB. OU3nYecKre U XMMUYECKHUe CBOMCTBA MeTalioB. OO1ue
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaIUIBI: NOJIO)KEHHE B [leproanyueckoil cucTeMe XUMUYECKUX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COE€IMHEHUMH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajbpius. Baxuelmume coenuMHEHHMS KanbIUs (OKCHA, THUIPOKCHU, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aTIOMUHUA. AM(OTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHUSL.

Kene3o: nonoxenue B [lepuoanyeckoil cucteMe XUMAYECKUX 3IEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), ux cocras, CBOWCTBA M TOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, M3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS M HATpUs C BOJOM (BO3MOXHO UCIIOIb30BAaHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(11 u xene3a (1), mequ (1), HaOIIOACHHE U ONKMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA IMHKA, PEIIEHNE SKCIEPUMEHTAIBHBIX 3a7ay 10 Teme «Baxuenmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW >KM3HU 4YeloBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarollel cpenbl (MpeiesibHas JOomycTUMas
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuit IKCnepumMenm:

U3y4eHHe O0pa3lloB MAaTEPUATOB (CTEKIJIO, CIUIABbl METAIIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXnpeIMETHBIX CBS3eM NMpU WM3YyUYEHHMHM XUMHU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (PaKT, TMMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUYECKUW 3aps]l, NPOBOJHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CiiaBbl, (PU3NYECKHE BEJIMYUHBI, €AMHUIBI W3MEPEHUS, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE TOPOJBI,
MOJIE3HBIE MCKOIAeMbIE, TOIIJIUBO, BOJIHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHIATBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IIEHHOCTHBIX OpHMEHTallUd U
pacUIMpEeHNE ONbITA IEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(pOpManuend o
NEPEOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTHM K pPa3HOOOpPa3HOM COBMECTHOH MEATEIbHOCTH NpHU
BBINIOJJHEHUM Y4E€OHBIX, [O3HABATENbHBIX 3a/1a4, BBIIOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJbI, B3aUMOCBSI3AX YEJIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTebHbIE MOTHBBI, HAIIPABJICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHMN IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIIbCKOM KYIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYCHHI0O WM TIO3HAHMIO, JFO003HATEIbHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, TMPOCKTHOM W  HCCIEI0BATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JladbHEHNIIEeM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >XWU3HHM, OCO3HAHWE IOCIICACTBUU W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U pPEaIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOIOIKEHHS] 00pa30BaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKU 11€JIeCO00pa3HOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, TOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
O0e3zomacHOoro o0Opa3a >KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXMUYECKOMY 30POBBIO, OCO3HAHHME IEHHOCTH COOJIIOJICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTUYECKOW KYJIbTYpPhl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI  OOILIEHAy4YHbIE TOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY ILJITAHUPOBAHHUIO U OCYIIECTBICHUIO Y4eOHOMU
NEeSATENTbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPH OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUU (BBIACIATh UX XapaKTEpHbIC
NPU3HAKU, yCTaHABIWBATh B3aUMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOIH30BaTh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXAY OOBEKTaMH H3Y4YCHUS,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

YMEHHUE TMPUMEHITh B TPOLIECCE€ TMO3HAHMSI MOHATUS (MpPEIMETHBIE W
METanpeaMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIEHU, UCTIOJb3yEMbIE B XUMUH,
peoOpa3oBIBaTh MIMPOKO MPUMEHSEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTAa), XHUMHUYeckas ¢opMylina U ypaBHEHHUE
XUMUYECKON peakluu — NpU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJIECIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEpU30BATh CYIIECCTBEHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

ba3oBble ucciaeaoBare/ibCKue 1eiiCTBUS !

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOJIoJaTh 3a XOAOM Ipoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, GOPpMYITHPOBATH 000OIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HHGOPMAIUIO
pa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHUs, CIpPaBOYHbBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IM4YHbIC METOJbl U 3aIlPOChl MPU MOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BAHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAJIM3UPOBATh B Ipolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHUSl 3aJlaBaTh BOMPOCHl (B XoJe jauanora W (Wiu) AUCKYCCHH) IO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEbHOCTU B YCTHBIX M MHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIBHOCTH  IPU  PELICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENHHOCTD, BRIOUPATh Harbosee d(PPeKTUBHBIC CITOCOOBI peIeHUsT yUeOHBIX U
MO3HABATENBHBIX 33J]a4, CAMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIOJI30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, Mpe/ijlaraéMbIe B YCIOBUU 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, BHUAbl JEATEIBHOCTA IO TOJYYECHHIO HOBOIO 3HAaHUS, €ro
WHTEpIpEeTallii, MpeoOpa3oBaHUI0 W TMPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX U
HOBBIX CHUTYaIUsIX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUaIOMIMUXCS YMEHUH:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiaccuPuKamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEaKIUu 3aMENICHUs, peaKUuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PACTBOpP, MACCOBas JI0JS BEILECTBA
(MporieHTHAs! KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCICHMSI  DJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCIMHEHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX JJIEMEHTOB OT MX IOJOXeHus B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHHUS, KOTOpble HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa, 00lliee Yhcio 3JIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBa,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIasi ONMHCAHUE PUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIUKCIIATh OTHOCHTENBHYIO MOJIEKYJIIPHYI0O W MOJIIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHeHHUEe, 0000IlIeHHEe, CHCTeMAaTHU3aluIo, KiIacCU(PUKALHUIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3ed — JUIsl M3YyYEHHsI CBOMCTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUA  XMMHUYECKOHM  TOCYyIOW U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMH B COOTBETCTBUU C€ HWHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpOJa), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeIMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTh, CTENEHb
OKHCJICHHSI, XUMUUYECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBOM 3dexT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HEOOpaTUMBbIE pEeaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUHU,
OKUCJIUTENh,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTAHOBJICHHUE,
ajutorponusi, aMm(GpOTEPHOCTh, XUMHYECKas CBSA3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEeaKlHH, MPEAEIbHO JIONyCTUMAas
koHuenTpanus [1/IK Bemectna;

WTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMHYECKUX IIOHSITHM U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

ONPENECIISITh BAJICHTHOCTh U CTENICHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHANJICKHOCTh BEIIECTB K
ONpeNIeIEHHOMY KJIACCy COEIMHEHUN 1o (opMyraMm, BHUI XUMHYECKOH
CBs3M (KOBaJICHTHAs, WOHHAs, MeETa/UIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEIETKM KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbIica Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAHHUE: OINHUChIBATH W XAPAKTEPU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
pa3IMyuarth TMOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» H  «1moOodYHast
noarpynna (b-rpynma)», manble u OONbIIHE TEPUOABI, COOTHOCHTH
00O3HAUYEeHUsI, KOTOpPbIE HMEIOTCS B MEPUOAMYECKONM Tabmuie, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieicHie HX 10 D3JICKTPOHHBIM CIIOSM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenaax MaJibIX MEPHUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEIIIECTB, MO TEIIIOBOMY (P hEKTy, M0 U3MEHEHUIO CTENeHed OKUCIICHUS
XUMHUUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAS OIKHCAHUE
MpUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITb  YPABHEHHSI JJIECKTPOJMTUYECKOM JOUCCOLMALIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHIA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOIO »JJIeMEHTa I10 (opMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

coONoaTh  MpaBWwia  MOJb30BAaHUS  XUMHUYECKOM  TOCyAOM U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSIMU TII0 BBIMOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAcO3HABAThH OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O000O0IlEeHHe, CHUCTEMATU3aIlMI0, BBISIBJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIE METOIbl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
No HaumeHoBanue KonuuectBo OCHOBHBIC BUJIbI JICITEIBHOCTH
n/m pa3zenoB U TeM 4acoB Coneprxanue o0Oy4deHUs 00yJaroImuXCs

y4e0HOT 0 MpeaMeTa

Ileps

OHAYAJBbHbIC XUMHYCCKHUE IIOHATHUA

1.1

XuMUs — BaKHast
001acTh
€CTCCTBO3HAHUS
U IIPAKTUYECKON
JIeSITeIIbHOCTH
yeJIoBeKa

5

[Ipenmer xumuu. Posib XuMun B )KU3HU
yesoBeKa. XUMUS B CUCTEME HayK.

Tena u BemectBa. PU3NUECKUE CBOMCTBA
BEIIIECTB. ArperaTHOE COCTOSTHUE
BeliecTB. [loHsATHE 0 METOaX TO3HAHUS
B XUMHH. UHCTBIC BEIECTBA U CMECH.
CniocoObl pa3jiesieHus CMeceil.
Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUUYECKOU MOCYI0M,

C nmpaBujiaMu paOoThI B 1ab0paTopun

U TIpEeMaMu OOpaIeHHS C
1abopaToOpHBIM 000PYTIOBAHUEM.
du3znyecKkue CBOMCTBAa 00pa3IoB
HEOPraHUYECKHX BEIIECTB — METAILJIOB

1 HEMETAJLJIOB.

Crnioco0sI pa3zienieHus cMeceit
(¢punbTpOBaHUE, BHITAPUBAHUE,
TUCTUJUIAINS, XpoMaTorpadusi).

PackpbIBaTh CMBICIT N3y4a€MbIX ITOHSATHIA.
PackpsiBaTh poJjib XUMHUH B IPUPO/IE

Y KWU3HU YEI0BEKA, €€ CBS3b C JIPYTrUMHU
HayKaMH.

Pa3nuuaTh yncThIC BENIECTBA U CMECH;
OJIHOPOJIHBIEC U HEOJTHOPO/IHBIE CMECH.
Paznuuars hu3ndecKkne U XUMUICCKUC
SIBJICHUS.

CrnenoBaTh alropuTMaM MCIOIb30BaHUSA
AKCIIEPUMEHTAJIbHBIX METOI0B —
HaOII0/ICHUS U DKCIIEPUMEHTA.
HaOmronaTh ¥ onuceIBaTh OOBEKTHI

P MPOBEJICHUU JIEMOHCTpAIUi

1 TaOOPATOPHBIX OIMBITOB MO U3YICHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pas3eeHus CMeCceH BEIECTB.
[IpoBOIUTE XMMUYECKUM SKCTIEPUMEHT
MIpU pa3elieHuu cMecel (Ha mpumepe
OYHCTKHY TTOBAPEHHOM COJIM) B XOJI&
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Jlabopamopnvie onvimul.

N3ydenne u onucanue Gpu3naeckux
CBOMCTB 00pa3Ii0B HEOPraHUYECKUX
BEIIIECTB.

N3ydenune cnocoOoB pa3aeneHus cMecei
(C MOMOIIBIO MAarHUTA).

Ipaxmuuyeckue pabomuwi:

Ne 1. IlpaBuna paboTsl B m1aboparopuu
U TIpUEMBbI 00paIeHus ¢ 1abopaTopHbIM
000pyI0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKH TIOBAPEHHOU COJIH)

MPaKTUIECKOi paboThr Ne 2.

CrnenoBath npaBUiIaM MOJIb30BAHUS
XUMHUYECKON NOCyA0i U 1a00paTOPHBIM
000Opy/I0BaHUEM, a TAK)KE MPaBUIaM
oOpallleHHs C XAMUYECKUMHU BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKLIUEN

IIPY BBIIIOJIHEHUU ITPAKTHYECKOU

pabotsl No 1.

BeicTpanBaTh pa3BepHYThIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(OPMaLKIO U3 yUeOHHKA

Y CIIPABOYHBIX MaTEPHUAIIOB, TPAMOTHO
MCIIOJIb30BaTh U3y4YECHHBIN TOHATUUHBINA
anmnapar Kypca XUMHH

1.2.

BemecTtBa
1 XUMHAYECKHUE
peakiuu

15

ATOMBI 1 MOJIEKYJIBI. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U CIIOKHbBIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckas popmyna. BaieHTHOCTB
aTOMOB XMMUYECKHUX JJIEMEHTOB.
3aKOH IMOCTOSIHCTBA COCTABAa BEILIECTB.
OTtHocuTeNnbHas aTOMHas Macca.
OTtHocuTENbHAs MOJIEKYJISIPHAs Macca.
MaccoBas 105151 XMMHYECKOT O 3JIEMEHTA
B COCIMHECHHM.

OmnpenensiTe MPU3HAKU XUMUIECKUX
peaKiuii, yCIOBHS UX MPOTEKAHUS.
OOBIACHATH CYIIHOCTh (PU3HYECKUX

Y XUMUYECKHX SIBJICHUHN C TOUKH 3PCHHUS
aTOMHO-MOJICKYJISIPHOTO yUEHUSI.
KnaccudumnupoBats XuMudeckme
peakiu (110 YUCTy U COCTaBY
pearupyromnmx 1 o0pa3yrommuxcs
BEILIECTB).

CocraBisiTh (GOpMYyJTbl OMHAPHBIX
BEIIECTB IO BAJIGHTHOCTHU U ONPENETAThH
BaJICHTHOCTH 10 (hOopMyJsIaM BEIIECTB.
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KomnuecTBo BemecTa. Monb. Mossipaast
Macca. B3aumMocBsA3b KOJIMYECTBa, MaCChl
Y 4KClia CTPYKTYPHBIX €IUHUIL BEUIESCTBRA.
Pacuetsl no hopmynam XUMHIECKUX
COCIUHEHUN.

OuU3NYECKUE U XUMUYECKHUE SBJICHUS.
XUMHUYECKAs pEaKLMsl U €€ IPU3HAKH.
3aKOH COXpaHEHUSI MacChl BEIIECTB.
XUMHYECKHUE YPABHEHUSL.
Knaccudukanuys XuMHUYECKUX PeaKIIii
(coenuHeHUs, pa3IOAKEHUS, 3aMEILICHUS,
oOMeHa).

Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

dusnyeckue CBOMCTBa 00pa3iioB
HEOPraHMYECKHUX BEILIECTB — METAJJIOB

Y HEMETAJIJIOB.

OO0pas3iibl BEIIEeCTB KOJIUYECTBOM 1 MOJIb.
dusnueckue ABieHus (I1aBIeHUE BOCKa,
TasiHUE JIbJIa, paCTUPAHKUE caxapa

B CTYIKE, KUTICHUE U KOHJICHCAI[Us
BOJIBI).

XUMHUYECKHE SBJICHUS (TOPEHUE CBEYH,
IPOKAJIMBAHUE MEIHON IPOBOJIOKH,
B3aUMOZEHCTBHUE COJbI WIIM MeNa

C COJISIHOM KHUCIIOTOM).

HaGtonenme npu3HakoB MpOTEKaHUs

PaccraBnars ko3 urmeHTs

B YPaBHEHHUAX XUMUYECKUX PEAKIIUM.
HaOntonats 1 onuchiBaTh 00BEKTHI

IIPU IPOBEAEHUU JEMOHCTpALU

1 J1aOOpaTOPHBIX OMBITOB.

[IpoBoauTh BRIYHMCIICHUS 110 (hOpMyJIaM
XUMHUYECKUX COCIMHEHUI 1 YPABHEHUSIM
XAMHUYECKUX PEAKIUN.

[IpUMEHSITh €CTECTBEHHO- HAYUHBIE
METO/IbI TO3HAHUS (B TOM YHCIIe
HaO0II0/ICHHUE, MOJICTUPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTlepalluu
MBICTUTEHHOMN JAESTEIbHOCTH
(cpaBHEHHE, KiaccUPHUKAITHS)
BricTpauBaTh pa3BepHyThIC TMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(}OpMaIHIO U3 YIdeOHHKA

U CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO
WCIIOJIb30BATh U3YYEHHBIN TOHATUHHBIN
amnmapar Kypca XUMUHU
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XHMHYECKUX peakiuii (pas3ioKkeHue
caxapa, B3aUMOJECUCTBUE CEPHOM
KHCJIOTHI C XJIOPUIOM Oapusi, MOTydeHUE
U paznoxeHue ruapokcuaa meau (1)
IIpU HarpeBaHWH, B3aUMOJICHCTBUE
*xene3a ¢ pactBopom coiu meau (I1).
OnbIThI, MIUTFOCTPUPYIOLINE 3aKOH
COXPaHEHUS MACCHI.

Jlabopamopnvie onvimul:

Co3nanne Mojienend MOJIeKyJ
(LIapOCTEPHKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IioB HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJIOB.
Habmonenne ¢puzndeckux (miaBieHue
BOCKQ, TasTHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuH, MpOKaJIuBaHUE METHOU
IPOBOJIOKH) SIBICHUIA.

Ha6mronenue u onucanme npu3HaKoB
MPOTEKAHUSI XUMUYECKUX PEaKIuit
pPa3HbBIX THUIIOB.

Buiuucnenus:

OTHOCHUTEIIBHON MOJIEKYJISIPHOM MacChl
BEIIECTB, MOJIIPHOM MaccChl, MacChl

BCHICCTB, MACChI 1 KOJIMYCCTBA BCHICCTBA,

MacCOBOM 101U XUMHUYECKOT 0 JIEMEHTA
1o (opmyiie coeTMHEHUS;
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10 YPABHEHUSIM XUMHUUYECKHUX PEAKIUN:
KOJIMYECTBA, MACChl BEILIECTBA

10 U3BECTHOMY KOJIMYECTBY, MACCE
pEareHToB WIN NPOJIYKTOB PEaKIUU

Uroro no pazneny

20

Baxueimume npeacraBuTe M HCOPraHMYECKUX BelIeCTB

2.1

Bosznyx. Kucnopon.
Iloagatue
00 okcHuaax

6

Boznyx — cmech razos. CocraB Bo3yxa.
Kucnopop — anemeHT u npoctoe
BemiecTBo. Haxoxkienue kucmoponaa

B Iipupojie, GU3NUYECKUE U XUMUYECKUE
cBoricTBa (peakiuu ropenusi). OKCUIbI.
[Tpumenenue kucnopozaa. CriocoOs
MIOJTy4YEHUS KUCIOPO/a B JIabopaTOpUH
Y IPOMBIIIIIEHHOCTH. KpyroBopot
Kucinopoja B npupoje. O30H —
AIIOTPOITHAsA MOAU(DUKAIIHS KUCIOPOAA.
TemoBoi 3 PexT XuMHUIECKON peaKIuH,
TEPMOXUMHUYECKUE YPABHEHUS, IK30-

Y DHAOTEPMUYECKUE peakuu. TorInuBo:
yroJib ¥ METaH. 3arps3HeHue Bo3ayxa,
YCWJIEHHE MapHUKOBOTO 3 Pekxra,
paspyuieHre 030HOBOI'O CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBenHoe onpenenenue copepkanus
KHUCIIOpO/ia B BO3AyXeE

[Tonyuyenue, cobupanue, pacrio3HaBaHUE

Hcnonp30BaTh XUMHUUECKYIO CUMBOJIUKY
JUTsL COCTaBIIeHus: (pOpMyJT BEIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMHYECKUX
peakimii ¢ ydacTHeM KUCIOpO/a.
XapakTepu3oBaTh (OMUCHIBATH) COCTaB
BO3/yXa, (pU3nuecKre u XUMHYECKHe
CBOICTBA KUCIOPO/1a, CIIOCOOBI €ro
NOJTy4YeHUs], MPUMEHEHUE U 3HAYCHHE
B [IPUPOJIE U KU3HU YETIOBEKA.
CpaBHUBATH PEAKINH TOPEHUS

Y MEJIJICHHOT'O OKUCJICHUS.

OOBICHATH CYITHOCTH IKOJIOTMYECKUX
npobJieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh npaBuiaM 0€30MacHOM
paboThI B 1abopaTtopuu

IIPU UCTIONB30BAHUN XUMUYECKON
NOCYZIbl U 000PYIOBaHUSA, & TAKKE
MpaBUJIaM OOpaIEHuUs C TOPIOYUMHU
BELIECTBAMMU.

[TnanupoBath U OCYIIECTBIATh
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Y U3YYEHHE CBOWCTB KUCIOPOAA.
HaGntonenune B3auMoieiicTBUS BEILIECTB
C KHACJIOPOJIOM U YCIIOBUSA
BO3HUKHOBEHUS U IPEKPALEHUS TOPEHHUS
(moxapa).

JlabopamopHuwiil onvim:

O3HakomileHHe ¢ 00pa3liaMu OKCUIOB

Y ONIMCAHUE UX CBOMCTB.
IIpaxmuueckas paboma:

Ne 3. [lonydyenue u cobupanue
KHCIIOPO/1a, U3YYEHHE €TI0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM Macchl KUCI0pOAa U
030Ha HA OCHOBAHWH ATOMHOM MacChI
XUMUYECKOTO JJIEMEHTA;

KOJIMYECTBA, MACChI BEIIECTBA

110 YPaBHEHUSIM XUMHUYECKUX PEAKIIUi

Ha MMPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOIUTH HAOJIIOIEHUS,
JIeNaTh BBIBOJBI 10 PE3yIbTaTaM
HKCIEPUMEHTA IPU IPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

BbIuncisTe KOJIMYECTBO BEILIECTBA,
o0bem raza mo popmymnam.

YyacTBOBaTh B COBMECTHOM paboTe

B TpyTIIIE.

BricTpauBaTh pa3BepHyThI€ MMCbMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPOH

Ha UHPOpMAIIHIO U3 y4eOHHKA

U CIPAaBOYHBIX MaTEpUajIoB, FPaMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
amnmapaT Kypca XUMUHU

2.2

Bonopon. Iloustue
0 KHCJIOTaX " COIIX

Bonopona — anemeHT u mpocTtoe
BemecTBo. Haxoxaenue Bogopona

B Iipupojie, GU3NIecKre U XUMUIECKUE
CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
nonydenus. Kuciorer u conmu.
MomspHbiii 00beM ra3oB. Pacuersl

0 XUMUYECKUM YPABHEHUSIM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tomyuenue, coOupanue

PackppIBaTh CMbICIT N3y4a€MbIX TOHATUN
Y IPUMEHSTH 3TU OHATHUS TIPU ONKUCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLECHUN.
XapakTepu3oBaTh (OMUCHIBATD)
dusnyeckue u XUMHIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €r0 MOTyUYEHUs,
NPUMEHEHUE.

Cobupatb mpuOOop 7151 MOTYUEHUS
BOJIOPOJIA.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacro3HaBaHUE BOJOPO/IA.
BaumozaeiicTBue BoJopoa ¢ OKCUI0M
meau (II).

JlabopamopHhuwiii onvim:
B3anmonenicTBre KMCIOT ¢ METalJIaMH.
Ilpakmuuecxas paboma:.

Ne 4. Tlonnyyenue u coOupaHue Boaopo/a,
V3y4YECHHUE €r0 CBOWCTB.

Buviuucnenus:

o0beMa, KOJTMYEeCTBA BEIleCTBa raza

10 €T0 U3BECTHOMY KOJTUYECTBY
BEIIECTBA WIH 00BEMY;

00BEMOB Ta30B IO YPABHEHUIO PEAKITUH
HAa OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHHIA
ra3oB

JUTsL COCTaBIIeHUsT (DOPMYJTT BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKHUX
pEeaKIrii C y4acTuEM BOJOPO/IA.
BbryucnsTh MOJIIPHYIO MAacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00BbEM Tasa,
MaccCy BEIIeCTBA.

[IpoBOIUTE pacyeThl MO ypaBHEHUSIM
XUMHUYECKUX PEAKITHil: KOJIMYeCTBa,
o0BemMa, MacChl BEIIECTBA IO H3BECTHOMY
KOJIMYECTBY, 00BEMY, MacCce pearcHTOB
WJTH TIPOTYKTOB PEAKITHH.

CnenoBathb npaBuiaM 0€30MacHOM
paboThI B 1a00paTOpUU

WCIIOJIb30BAaHUU XUMHUECKOU MOCY bl

1 000py0OBaHUS, a TAKXKE MPABUIIAM
oOpalieHusi ¢ TOPIOYNMU BEIIECTBAMU

B OBITY.

[TnaHnpOBaTH M OCYIIECTBIATH

HA TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IPOBOAUTH HAOTIOACHMS,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA.

VYyacTBOBaThH B COBMECTHOM paboTe

B IpyIITIe

2.3

Bopa. PactBopsl.
IloHaTue
00 OCHOBaHUSAX

duznueckue ceoicTBa BoAbl. Boia kak
pacCTBOPHUTENb. XUMUYECKUE CBOMCTBA
BOJIbI.

PackppiBaTh CMBICIT H3y4aeMbIX TTOHATHU
Y IPUMEHSTH 3T MOHATHUA IIPU ONUCAHUU
CBOMCTB BEIIECTB U UX MTPEBPALICHUN.
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OcHoOBaHUSL.

PactBopsl. Ponbk pacTBOpoB B ipupojie
U B ’KU3HU YeoBeKa. KpyroBopoT BosibI
B IIpUpoJie. 3arpsa3HeHNE IPUPOTHBIX

BOJ. OXpaHa ¥ OYHUCTKA MPUPOIHBIX BOJI.

Hacrimennble 1 HEHACKHIIIICHHBIS
pacTtBOpbI. PacTBOpUMOCTH BENIECTB
B BoJle. MaccoBas 101 BellecTBa

B pacTBOpE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BENIECTB ¢ pa3InuyHON
PacTBOPUMOCTBIO.

BzaumopaeiicTBre BOJbI C METaIJIaMU
(HaTpHEM U KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIOT

Y I1€JI0YEH ¢ TOMOIILIO HHANKATOPOB.
JlabopamopHhvie onvimoi
HccnenoBanne ocoOeHHOCTEN
pacTBOPEHUS BEILIECTB C PA3JTUYHON
PacTBOPUMOCTBIO.

[TpuroroBneHue pacTBOpoOB

C OIPEJIETICHHON MacCOBOM A0JIEH
PAacCTBOPEHHOI'O BENIECTBA.
llpaxmuuecxas paboma

Ne 5. [IpuroroBieHue pacTBOpOB

C OIPEAECIICHHON MacCOBOU JOJIEN

XapakTepu3oBaTh PHU3NICCKHE

Y XMMUYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK PacTBOPHUTEINS B TIPUPOTHBIX
nporeccax.

CocTaBsATh YpaBHEHUS XUMUYECKHUX
PEAKIMNA C YYaCTHUEM BOJBI.

OOBICHATH CYHITHOCTH KOJIOTMYECKUX
po0OJIeM, CBSI3aHHBIX C 3arPS3HEHUEM
MIPUPOAHBIX BOJI, CTIOCOOBI OYMCTKHU BOJIBI
OT MIpUMeECEH, MEPHI TI0 OXPaHE BOJT

OT 3arpsi3HEHMUSL.

[1nanupoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYECKUC
HKCIIEPUMEHTHI, TPOBOAUTH HAOTIOACHMS,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEACHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM
paboThI B J1abopaTopuu npu
WCIIOJIb30BAaHUU XUMHUYECKOM MTOCY/IBI

1 000py1I0BaHUS.

[TpoBOIUTE BHIUMCIICHUS C TPUMEHEHHEM
TOHSITHUS «MacCOBasi IOJIs BEIIECTBA

B PacTBOPEY.

BricTpanBaTh pa3BepHyThIC MICHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM
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pacTBOPEHHOI'O BENIECTRA.
Buviuucnenus:

C UCIIO/Ib30BaHHUEM ITOHITHS «MaCCOBas
JIOJIS1 BEIIECTBA B paCTBOPE»

Ha THPOPMAIIHIO U3 yIeOHUKA

Y CIIPABOYHBIX MaTE€PHAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3y4YECHHBIN TOHATUUHBINA
anmnapar Kypca XUMHH

2.4

OCHOBHBIE KJIaCCHhI
HEOPTraHUYECKHUX
COeIUHEHUN

11

Knaccudukanus HeopraHnyeckux
coequHenuit. Oxcuasl. Knaccudukanus
OKCHJIOB: COJIe0Opa3yromine (OCHOBHEIE,
KHUCJIOTHBIE, aM(DOTepHBIE)

U HecoJieoOpasyromue.

Homenknatypa okcunos. Gusnueckue
Y XMMHYECKHE CBOMCTBA OKCHJIOB.
[Tonydyenue okCUaOB.

OcnoBanus. Kinaccudukanysi o0CHOBaHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHUSI.
Howmenknarypa ocHoBanuid. @u3zndeckue
Y XMMHYECKUE CBOMCTBA OCHOBAHMI.
[Tonydyenne oCHOBaHUI.

Kucnotsl. Kinaccudukanus Kucior.
Homenknarypa kucnor. ®usnueckue

Y XMMUYECKHUE CBOMCTBA KUCIOT. P
aktuBHOcTH MeTaiuioB H.H. bekerosa.
[Tony4yeHnue KuCIOT.

Conu. Homenknatypa cosnei.
Dur3NYECKNE U XUMUYECKUE CBOMCTBA
conei. [lonydyeHnne comnen.
['enernueckas CBsI3b MEXIY KIacCaMU
HEOPraHUYECKUX COCIUHECHUMU.

Knaccudpunuponars nzydaembie
BEII[ECTBA 110 COCTABY U CBOMCTBaM.
CocTaBisITh GOPMYIIBI OKCHIOB, KUCIIOT,
OCHOBaAHHUM, COJICH U HA3bIBATh UX

10 MEKTYHApOAHOW HOMEHKIIATYPE.
[IporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIINX XMMHYSCKHUX CBOMCTB
M3Y4YEHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHHM OTHOCSITCSI.

CocTaBisiTh MOJICKYJISIPHBIC YPABHEHUS
peaKIui, WUTFOCTPUPYIOITUX
XAMUYECKHE CBOMCTBA M CIIOCOOBI
MOJTy4Y€HHUS BEIIECTB U3yUEHHBIX
KJIACCOB/TPYIII, a TaK)Xe
MOATBEPKIAIOIIUX TeHETUUECKYIO
B3aMMOCBSI3b MKy HUMH.
[1pon3BOIUTH BHIYUCIICHUS

110 YPaBHEHUSM XUMHUYECKUX PEaKIUi.
[InaHupoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCTIIEPUMEHTHI, TPOBOIUTH HAOJIIOICHMUSI,
JienaTh BBIBOJIBI IO Pe3yJibTaTam
AKCIIEPUMEHTA TIPH MTPOBEJCHUU
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl HeOpraHMYECKUX BEUIECTB
Pa3JIMYHBIX KJIACCOB.

OnBITHI, WUTFOCTPUPYIOIINE XUMUUECKHE
CBONCTBA KJIACCOB HEOPTaHUYECKUX
BELIECTB.

Jlabopamophvie onvimol

Ornpenenenue pacTBOPOB KUCIOT

Y LIEII0YEN C TTIOMOILBIO UHIUKATOPOB.
N3yuenne B3auMOIEUCTBUS KUCIOT

C METAJJIaMHU, pEaKUUi HEUTPAIU3aLIHH.
B3anmoneiictBue pacTBopa CepHON
KUCHoThl ¢ okcuaom menu (II).
[TonyueHnue HepaCTBOPUMBIX OCHOBaHUH.
BriTecHeHue oJHOro MeTaia Apyrum
U3 pacTBOpa COJIH.

llpakxmuueckas paboma

Ne 6. Pemenme skcriepuMeHTaIbHBIX
3aJ1a4 110 TeMe «BakHeu1ne Kiaccol
HEOPraHUYECKUX COCTUHEHUI.
Buiyucnenus:

M0 YPAaBHEHUSIM XUMHUYECKON peaKIInu:
KOJIMYECTBA BEIIECTBA, 00bEMa, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEeMy, MacCe peareHTOB

VI IPOAYKTOB PEAKLINH

71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuIaM 0e€30MacHOM
paboThI B 1aboparopuut

IIPU UCTIOJIb30BAHU M XUMUYECKOM
MOCY/IbI U 000Dy IOBAHHSI.

BricTpanBaTh pa3BepHyTbI€ MUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha MHPOPMAIIUIO U3 yueOHHUKA

Y CIPABOYHBIX MAaTE€pPUAIOB, FPAMOTHO
MCIIOJIb30BaTh U3y4YECHHBIV TOHATUUHBINA
anmnapar Kypca XUMHH

Wroro no pazneny:
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Iepuognuecknii 3axoH u Ilepuognueckasi cucrema xumudeckux 3jeMeHToB . . MenaesneeBa. CTpoeHne aToMoB.
Xumnueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIC PeaKIIUU

3.1 | [lepuonuueckmii
3aKOH

u [leprnonnueckas
CHCTEMA
XUMHYECKUX
2JIEMEHTOB

Ctpoenue aroma

J1. 1. Menneneena.

7

[1epBbie MONBITKU Kilaccuukanuu
XUMHYECKUX 3J1eMEHTOB. [loHsTHE

O IPYIIIAX CXOIHBIX 3JIEMEHTOB
(1IeTTOYHBIC U IIETOYHO3EMEITbHBIC
METaJUIbl, TAJIOT€HbI, THEPTHBIE T'a3bl).
DNeMEeHThI, KOTOpble 00pa3yroT
aMdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
[Tepunonnueckuit 3akoH. [lepuonnueckas
CHUCTEMAa XMMHUYECKUX IJIEMEHTOB

J.. Menneneesa. Koporkoneprnoanas
U JUIMHHONIEpHOHAs (hOPMBI
[Tepronnueckoil CUCTEMBI XUMUYECKUAX
sanemeHnToB /[.1. Menneneesa. [leprobl
v rpynnsl. PU3NYECKUN CMBICIT
MOPSIKOBOTO HOMEPA, HOMEPOB NIEPHOAA
Y TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. COCTaB aTOMHBIX
siaep. M3oronbl. OnekTponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IIEPBBIX
20 XMMUYECKHUX 3JIEMEHTOB
[lepuoanuueckomn CUCTEMBI

JI.N. MenneneeBa. XapakTepuCTUKa
XMMHYECKOr0 AJIEMEHTA

1o ero noyioxeHuro B [lepuoanueckoit
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS panyca

PackpbIBaTh CMBICI IEPUOJUYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHUE TAOIULIBI
«Ileprognueckast cuicTeMa XUMHUYECKHUX
anemenToB J[.1. MeHneneeBay.
MonenupoBarb CTPOCHHE aTOMA,
DHEPTETUYECKUX YPOBHEU U ITOAYPOBHEN
IIPY IOMOIIY PUCYHKOB, JJIEKTPOHHBIX
KOH(UTypaluii U 31€KTPOHHO-
rpadudyeckux HopmyI.

[TosicHATH (PU3UYECKUN CMBICIT
MOPSIAKOBOI0 HOMEPA, HOMEPOB IEPHOA
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE DJIEMEHTBI
MIEPBBIX TPEX MEPUOJIOB, KAIUM, KAIbIUN
Y UX COEAMHEHMS 110 MTOJIOKEHUIO

B [lepnonnueckont cucreme

JI.1. Mennaeneena.

OOBICHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHHMH CBOMCTB XUMUYECKHUX
3JIEMEHTOB (M3MEHEHUE PaIuyCOB
aTOMOB, JIEKTPOOTPULIATEIBHOCTH,
BaJICHTHOCTH) U UX COEIUHEHUN

B IIpeJIeNax MaJIbIX IEPUOIOB U INIABHBIX
MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAIUIMYECKUX
CBOWCTB IO TPyNIlaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3aKkoHa

u [leppoanyeckor CUCTEMbl XUMUYECKUX
AJIEMEHTOB JJISl Pa3BUTHUS HAYKU U
npaktuku. J{.1. MeHnenees — yueHbln
Y TPAKIAHUH.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

B3anmonelicTBre ruIpoKCHIa IIUHKA

C pPacTBOpPaMU KHUCJIOT U IIEJTOYEH.
MoaenupoBaHue CTpOCHUSI MOJIEKYJI
IIPY IIOMOILHA PUCYHKOB, MOJIENIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII.
Tabmuna «[leproguueckas cucrema
XAMHUYECKHUX 3JIEMEHTOB

J1.1. MeHnpaeneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE C 00pa3aMyi METaJIJIOB
Y HEMETAJIJIOB

YyacTBOBaTh B COBMECTHOM paboTe

B [Iape WK IpymIe.

BricTpauBaTh pa3BepHyThI€ MMCHMEHHBIC
Y YCTHBIE€ OTBETHI C OIIOPOU

Ha UHQOpPMALIMIO U3 yYeOHUKA U APYTHUX
UCTOYHHUKOB, B TOM uncie HTepHera

3.2

XHUMHUecKas CBSI3b.
OKHUCIIUTENLHO-
BOCCTAaHOBHUTEJILHBIC
peakiuu

Xumnueckas cBa3b. KopaieHTHas
(mossipHas ¥ HEMOJIAPHAsI) CBS3b.
DNEKTPOOTPHUIIATEIIBHOCTh XUMUIECKUX
anemeHTOB. MoHHas cBs3b. CTeneHb
okucyieHus. OKUCIUTENbHO-
BOCCTaHOBUTEINbHBIC peakimu. [Iporiecch

PackpbIBaTh CMBICIT H3y4aE€MbIX ITOHSATHIA.
OnpenensaTe BUJ XUMAYECKOU CBSI3U

B COCIMHCHHU.

MopenupoBath CTPOCHHUE MOJIEKYII

IIPU IOMOILIM PUCYHKOB, MOJIEIIEN,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
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OKHCJIEHHS] M1 BOCCTAHOBJICHUS.
OkucnuTenu 1 BOCCTAHOBUTEH.
XHUMHUYECKUM IKCTIEPUMEHT: U3YUEHUE
00pa3IoB BEIIECTB METAJLIOB

U HEMETAJIJIOB, B3aUMOJICHCTBUE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KHUCIIOT
U 1IEeJI0YECH, TPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPHI
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHHUS, COCTUHECHHUS).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHI, WLTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakuu
Pa3IIOKEHMSI, COSTUHEHUS )

Hcnonp30BaTh XUMHYECKYIO CUMBOJIUKY
JJIs1 COCTaBJIeHUs (pOpMYJT BEIIECTB,
AIIEKTPOHHOTO OanaHca peakiuil.
OnpenensTs CTENEHb OKMCIEHUS aTOMOB
XUMUYECKHUX JIEMEHTOB 10 (hopMysiaM
U COCTaBIIATH (POPMYIIBI OMHAPHBIX
COCMHEHUM MO CTETICHN OKUCIICHUS
aTOMOB XMMHUYECKUX JIEMEHTOB.
OnpenensaTb OKUCIUTEb U
BOCCTAHOBHUTEND. PaccTaBisATh

K02 (PUIHEHTHI B CXeMaX MPOCTHIX
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakIui METOAOM JIEKTPOHHOT O
OanaHca.

Habmronath XMMHUYECKHE OIBITHI

10 TIaHy, aHAJIM3UPOBATh U JENaTh
BBIBO/IBI.

Ucnonw3oBate UKT i cozmanus
MOJIEJIEH, MOATOTOBKY IPE3EHTAIINM,
JIOKJIJIOB TI0 TEME.

BricTpauBaTh pa3BepHYThIE TUCbMEHHBIE
1 YCTHBIE€ OTBETHI C OIIOPOI

Ha MH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MHTepHeTa

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE Y1CJIO YACOB 68
I10 [TIPOTPAMME
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9 KJIACC

No
/11

HaumenoBaunue
pa3aenoB U TeEM
y4e0HOT 0 MpeAMeTa

KonnuectBo
qacoB

Copeprxanue o0yueHus

OcHOBHBIE BUIbI I€ATEILHOCTH
o0y4Jaronuxcs

BemrecTBo M XMMHUYECKHE pe€akuun

1.1

IToBTOpEHUE

U yriayOsieHue
3HAHUU OCHOBHBIX
pasaenoB Kypca

8 kimacca

5

[Tepronnueckuit 3akoH. [lepuonnueckas
CHUCTEMAa XUMUYECKHUX PJIEMEHTOB

J.11. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaIusl, KaJIbIUSI U X
COEIMHEHUHN B COOTBETCTBUU

C MOJI0’)KEHUEM DIIEMEHTOB

B [leproanyeckol cucTeMe U CTpOCHUEM
UX aTOMOB.

CrtpoeHue BelecTBa: BUbl XUMUUECKON
CBsI3U. THUIBI KPUCTALITMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAJUTMUECKOU
pelIeTKN U BUa XUMUUECKOHN CBS3H.
Knaccudukanus u HoMmeHKIIaTypa
HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K pa3JIMYHbIM KJIacCaM HEOPraHMYECKUX
COCIMHEHUM, TCHETUYECKAasl CBSI3b
HEOPraHUYECKUX BEILECTB.

XapakTepu30oBaTh XUMAUYECKHUE SJIEMEHTHI
MEPBBIX TPEX NEPUOAOB, KAIHS U KAIbIUS
T10 WX MOJ0XKEHUIO B [leproanueckoit
cucreme /. . Menaeneena.
KnaccudummpoBaTs 1 Ha3bpIBaTh
HEOPraHWYECKUE BEIIECTBA N3YUYCHHBIX
KJIACCOB.

OnuchIBaTh O0ITHME XUMHUECKUE
CBOWCTBA BEIIECTB Pa3JINYHBIX KJIACCOB,
MOATBEPIKIaTh CBOMCTBA MpUMEPaMU
MOJIEKYJIIPHBIX YPABHEHUN XUMAYECKUX
pEaKIUi.

OnpenensaTs BUI XUMHUYECKOU CBSI3U

Y TUIT KPUCTAJUIMYECKOMN PELIETKN
BEILIECTBA.

[IporHo3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIEC OTBETHI C ONIOPOH

Ha UHPOpMAILIHIO U3 yyeOHHUKA

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJAEIISIMU
KPUCTAITMYECKHUX PELIETOK
HEOPTraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTauioB (Tpadura u anmasa),
CJIOXHBIX BEIIECTB (XJIOpHJIa HATPHUS)

WCIIOJIb30BaTh U3y4YECHHBIM TOHATUNHBIN
anmnapar Kypca XUMHH

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHAYECKUX
peaKunit

Knaccudukanys XuMU4ecKuxX peakiiuii
0 Pa3JINYHBIM MTPU3HAKaM (I10 YUCITY

Y COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, M0 TEIIOBOMY 3D (]eKTy,

10 N3MEHEHMIO CTEIICHEH OKHMCIICHUS
XUMHYECKHX DJIEMEHTOB,

0 00PaTUMOCTH, 10 Y4ACTHUIO
KaTajauzaTopa). IK30-

Y DHI0TEPMUYECKHE PEAKIIUH,
TEPMOXUMHUYECKHE YPaBHECHHUS.
[ToHsiTHE O CKOPOCTH XUMHYECKOU
peakiuu. [Torsitre 06 0OpaTUMBIX

¥ HEOOpaTUMBIX XUMUYECKUX PEAKIIHSX.
[ToHsATHE O TOMOT'E€HHBIX U TE€TEPOre€HHBIX
peakusax. [lonarue o karaiuse.
[ToHsATHE 0 XUMUYECKOM PAaBHOBECHUHU.
DaKTOPbI, BIUAIONINE Ha CKOPOCTH
XUMUYECKOUN peaKIuu U MOJI0KCHHE
XUMHYECKOTO PABHOBECHSI.
OKHUCIIMTENHLHO-BOCCTAHOBUTEIIHHBIE

PackpbiBaTh CMBICT U3y4aEMBbIX TOHATUI
Y IPUMEHSTH 3TU HOHATHUS IPU OMTUCAHUU
CBOWCTB BELIECTB U UX IPEBPALLECHUN.
KnaccuduiupoBaTs XuMu4ecKue
PEAKIUH 110 PA3JIMYHBIM PU3HAKAM.
¥YcranaBauBaTh 3aBUCUMOCTh CKOPOCTH
XMMHYECKON PEAKIINU OT PA3JIMYHBIX
bakTopoB.

[Iporno3upoBaTh BO3MOKHOCTH
IIPOTEKAHUs XUMUYECKUX IIPEBPALICHUN
B Pa3JINYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEID

u BoccranoBurens B OBP.

CocTaBJIsITh 3JIEKTPOHHBIN OallaHC
peaKUuu.

[Ipon3BOAUTH BBIYUCICHUS

110 XUMHAYECKUM YPABHEHUSIM.
VYuyacTBoBaTh B COBMECTHOM paboTe

B [1ap€ WX IPYMIIE.

BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
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peaKIuu, JIEKTPOHHBIN OaaHC
OKHMCJIUTEIbHO-BOCCTAHOBUTEIIHLHOM
peakiuu. CocTaBieHUEe ypaBHEHUN
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BAHUEM METO]1a
3JIEKTPOHHOTO OajiaHca.

Xumuueckuii IKChepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XAMUYECKOW pEAKIMU OT BO3JICHCTBUS
pa3Iu4HbIX (PAKTOPOB.

OnbITHI, WIUTIOCTPUPYIOIIUE IPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuii (ropeHue, peakuu
Pa3NOXKEHUSI, COSTUHEHUS ).
Buviuucnenus:

KOJIMUECTBA BEIIECTBA, 00heMa 1 MaCChI
peareHTOB WJIU POIYKTOB IO
ypaBHEHUSIM XUMHUUECKUX PEaKIUi

Y YCTHBIE OTBETHI C OIIOPOU

Ha HGOpPMAITHIO U3 YUeOHHUKA

Y CIPAaBOYHBIX MAaTEPUAIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIM TOHATUNHBIN
amnmapar Kypca XUMUU

1.3

DNEKTPOIIUTUYECKAS
JTUCCOLIHAITHS.
XuMHYECKUe
peakuuu

B pacTBOpax

Teopus 37EKTPOIUTUYECKON
JTUCCOLMALIAY. DIICKTPOITUTHI

1 HedJIeKTpoJIUThl. KaTHOHBI, aHUOHBI.
MexaHHu3M TMCCOIMAIIMY BEIICCTB

C pa3UYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenenp aucconuaiuu. CHUIIbHBIC
U c1a0bIe AJIEKTPOIUTHI.

Peakiuu nonHoro ooMena. Y ciaoBus

PackpsIBaTh CMBICII H3y4aeMbIX IOHATUH,
a TaKXe CMBICII TEOPUH
AIEKTPOIUTHIECKON TUCCOLUALUN.
OOBICHATH IPUUUHBI
AIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB
BEIIECTB, PA3IN4aTh CJIA0bIC U CUIIbHBIC
AEKTPOJINTHI.

CocTaBnsATh YpaBHEHHUSI TUCCOLIUALIAN
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MPOTEKAHUSI PEaKIUii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIICHHBIC HOHHBIE
ypaBHeHUs peakuid. CBOMCTBA KUCIIOT,
OCHOBAHHH U COJIEH B CBETE
peACTaBICHUN 00 IIEKTPOTUTUYECKOM
nvcconuanuu. KauecTBeHHbIE peakIuu
Ha uoHbl. [IoHsATHE O TUIpOIN3E

COJIEH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 351eKTPONPOBOTHOCTH
pPacTBOPOB BEILIECTB, Mpoliecca
JUCCOIMAIIMY KUCIIOT, IIeJIouei

U coJjield (BO3MOKHO UCTI0JIb30BaHKE
BUJICOMATEPUATIOB).

OnbIThl, WUTIOCTPUPYIOUIUME TPU3HAKU
MIPOTEKaHUsI PEeaKIMi HOHHOTO OOMEeHa
(oOpa3oBaHue ocajika, BhIJCICHUE Ta3a,
oOpa3oBaHKE BOBI).

PacrnioznaBanue HEOpraHM4ECKUX
BEIIIECTB C MOMOIIBI0 KAYECTBEHHBIX
peaKknil Ha UOHBI.

JlabopamopHhuwiii onvim:

N3ydeHre npu3HaKkoB MPOTEKaHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AIEKTPOIUTOB (C 00pa30BaHUEM OCaJIKa,

BBIACICHHUECM I'a3a, 06p2130BaHI/IGM BOI[LI).

KHCJIOT, IIEJIOYSH U COJICH, IOJIHbIC

Y COKpAIllCHHbIE HOHHBIE YPABHEHHUS
XUMUYECKUX peakiuii HOHHOT'O OOMEHa,
KpaTKUE MOHHBIE YPaBHEHUS MPOCTHIX
peaKIMii TUAPOIIN3A COJIEH.
XapakTepu3oBaTh OOIINE XUMUYECKHE
CBOICTBA BELIECTB PA3JIUYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOIUTHIECKON
JTUCCOLMAIINN; TOATBEPAKAATh CBOMCTBA
puMepaMu MOJIEKYJISIPHBIX M HMOHHBIX
YPaBHEHUN XUMUYECKUX PEAKIIUM.
Pemiats sxciepuMeHTaNbHbIE 3a4a4H

10 TEME.

[InaHupoBaTh M OCYIIECTBIATh

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTHI, IPOBOAUTH HAOTIOACHMSI,
JienaTh BBIBOJBI IO PE3yJIbTaTam
HKCTIEPUMEHTA MPU MPOBEACHUU
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKHUX
pabor.

CrnenoBaTh npaBuiaM 0e300acHOM
paboThI B 1abopaTopuu

P UCTIOJIH30BaHUU XUMUYECKON
MOCY/IbI U 000PY/TOBAHUS.

[IpoBOAUTH BBIYUCIECHHS 10 XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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llpaxmuuecxas paboma:

Ne 1. PenieHue skcriepuMeHTaIbHBIX
3ajJa4 1o TeMe.

Buviuucnenus:

110 YPABHEHUSIM XUMHUYECKUX PEAKIIUM

B Tape WU TPYyIIIeE.

BricTpauBaTh pa3BepHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha MH(POPMAIIUIO U3 YIEOHUKA U IPYTUX
UCTOYHHUKOB WH(OpMAIIMU, B TOM YHCIIE
HNurepuera

Hroro no pazneny

17

HeMeTajiibl M UX COeTMHEHUSA

2.1 | OOmas
XapaKTepUCTUKA
XUMHYECKHUX
3JIEMEHTOB
VIIA-Tpynmnsl.
I"asmorensl

OO0u1as xapakTepUCTHKA TaJION€HOB.
Oco0EeHHOCTH CTPOEHUS ATOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHUS.
Crpoenue u puzndeckue CBOMCTBA
MPOCTHIX BEIIECTB — raJIOT€HOB.
XUMHYECKHE CBOMCTBA HA MPUMEPE
xJj0pa (B3auMOJICHCTBHE C METAJIJIAMH,
HeMeTaJlJIaMH, IIeJI0YaMu).
XnopoBojopo. ConsiHash KUCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJTy4YEHHUE,
npuMeHeHnue. JlelicTBue xnopa

1 XJIOPOBOJIOPOa Ha OpraHu3M
yesoBeka. BakHeime X10puibl 1 ux
HaXO0XJEHUE B MPUPO/IE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmnbITHI, OTpaxkaromye Gprusndeckue

1 XMMHUYECKHUE CBOMCTBA raJIor€HOB M UX
COoeIMHEHUM (BO3MOXKHO HCTIOb30BAHUE

OOBICHATH O0LIME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBONCTB HEMETAIIJIOB U UX
COEIMHEHUH B IIpEIeIaxX MaJIbIX
MIEPHOJIOB M TJIABHBIX MMOATPYIII
[Teproauyeckoi CUCTEMBI XUMUYECKHUX
AIIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB.

Xapaktepu3oBarb GU3NYECKUE

¥ XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB rajJoreHoB (Ha MpuMepe Xjiopa)
U CJIOKHBIX BEIIECTB (XJIOPOBOJ0OPO/IA,
XJIOpHJIa HATPHs), CIIOCOOBI UX
NOJTy4YeHUs], MPUMEHEHUE U 3HAUCHHE

B IIPUPOJIE U KU3HU YEIIOBEKA.
OmnpenensiTe XJI0PUA-UOHBI B pACTBOPE.
[TmanupoBaTh 1 OCYIIECTBIATH

HA TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIOICHUS,
JIeNaTh BBIBOABI MO pe3yJibTaTam
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BHJICOMATEPHUAIIOB).

O3zHakomiieHHe ¢ 00pa3liaMu XJIOPUJI0B
(rajoreHuIoB).

Jlabopamopuuwiii onvim:

N3yueHne CBOUCTB COJITHON KUCIIOTHI.
[IpoBeneHrne Ka4eCTBEHHBIX PEAKIUI
Ha XJIOPUJ-UOHBI.

Ipaxmuueckas paboma

Ne 2: Tlonmy4yenue CoIsTHOM KHCIIOTHI,
VU3YYEHUE €€ CBOUCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUYECKUX PEaKIui,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE

HKCHEPUMEHTA MPU MIPOBEACHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CnenoBathb npaBuiiaMm 6€30MacHON
paboThl B 1abopatopuut

P UCIIOJIb30BaHUU XUMUYECKON
NOCY/Ibl U 000PY/IOBaAHUS.

BricTpanBaTh pa3BepHyThIC TUCbMEHHBIE
Y YCTHBIE€ OTBETHI C OIIOPOM

Ha UH(POpMAIIHIO U3 yueOHHUKA

U CIIPAaBOYHBIX MATEPHUAIIOB, TPAMOTHO
VCIIOJIb30BATh U3YYEHHBIN TOHATUNHBIN
amnmnapar Kypca XUuMuu

2.2

OO0mas
XapaKTepUCTUKA
XUMHYECKHUX
AJIIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COeUHEHUS

OO6m1as XxapaKTepUCTUKA DJICMEHTOB
VIA-rpynmsl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHBIC CTENEHU
OKHCIICHUSI.

Crpoenue u puznueckrue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPHI.
AnnoTporHbie MOAU(PUKAIIMH KUCTIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBosiopo, cTpoeHue, puznueckue
Y XUMUYECKUE CBOMCTRBA.

OKcubl cephl Kak MpeCTaBUTENN
KHCIIOTHBIX OKCHJIOB.

CepHas kucnora, pusndeckue

1 XMMHYECKHE CBOMCTBA (00IIHE Kak

OOBsACHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-Tpynnbl ¥ UX COEAMHEHUH C y4ETOM
CTPOCHUS UX aTOMOB.
Xapaktepu3oBarh GU3NIECKUE

Y XUMHYECKHE CBOMCTBA ITPOCTOr0
BEILIECTBA CEPBI U €€ COCAUHEHUN
(cepoBOIOPO/IA, OKCUIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJb(aToB), CIOCOOBI UX
MOJIYYEHUS, IPUMEHEHNE U 3HAYEHUE
B [IPUPOJIE U KU3HU YEITOBEKA.
OnpenensaTe HATMYKUE CYJIb(PaT-HOHOB
B pacTBoOpeE.

OOBSACHATH CYITHOCTH KOJIOTUYECKUX
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MPEACTABUTENIS KJIacca KUCIOT
u crietnupuyeckne). XUMUYECKHE
peakIuu, JexKallue B OCHOBE
MIPOMBIIIEHHOTO CIIOC00a MOy4eHUs
cepHoii kucnotsl. [Ipumenenue. Conun
CEpPHOM KHUCIIOThI, KAUECTBEHHAS PEAKIIMs
Ha CyJib(aT-uoH.

HaxoxneHue cepbl U ee COeTMHEHU I

B pupojie. XUMUYECKOE 3arpsI3HEHUE
OKPY’KAIOIIEH CPEABI COCTUHEHUSIMU
cepbl (KUCTOTHBIE JOXK/IU, 3arpsi3HEHUE
BO3]1yXa ¥ BOJOEMOB), CIIOCOOBI €ro
MPEeI0TBpAIICHUSI.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C 00pa3IiaMu Cephl U ee
COEJIMHEHUSIMU (BO3MOKHO
WCIIOJIb30BaHUE BUICOMATEPHUAIIOB).
HaGmronenue nporecca o0yrivBaHus
caxapa Ioj JelCTBUEM
KOHIEHTPUPOBAHHOW CEPHOMU KHUCIIOTBHI.
JlabopamopHvie onvimol:

N3yueHne XUMUYECKUX CBOMCTB
pa30aBIEHHOM CEpHOI KUCIOTHI.
[IpoBeneHne KaueCTBEHHON peaKUU Ha
cynb(daT-uoH 1 HaOIIOIeHNE TPU3HAKA
€€ NPOTEKAHUS

npo0JeM, CBA3aHHBIX C ITepepadoTKOI
COEIMHEHUH CepBbl.

[TmanupoBaTh ¥ OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHUS,
JIeNIaTh BBIBOJBI 10 pe3ysbTaTaM
IKCIIEPUMEHTA.

CrnenoBaTh npaBuiaM 0e€30MacHOM
paboThI B Taboparopun

IIPU UCTIOJIb30BAHUN XUMUIECKOU
NOCYZbl U 000PYI0BaHUH.

[Tpou3BOAUTH BBIYMCIECHUS

110 XUMUYECKHM ypaBHEHUSIM.
Hcnonp30BaTh NpHU BHIMOIHEHUN
y4eOHBIX 3a/IaHUM TEKCThl yUeOHUKa,
CIPaBOYHbBIEC MATEPUAIIbI
(ITeppoauueckyro cCUCTEMY XMMHUYECKUX
sanemenToB JI. 1. Menpeneesa, Tabiauiry
PacTBOPUMOCTHU KUCJIOT, OCHOBaHHIA

Y COJIEHN B BOJE, JIEKTPOXUMHUUECKUH P
HANPSHDKEHU METAIIJIOB).

Hcnonp30BaTh IpU BBINOIHEHUN
y4eOHBIX 3a/IaHUI U B MpOILECCE
HCCIIEZIOBATEIBCKOM 1eATEIIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYpPy
XUMHYECKOT'0 COJIEP KaHuUs, CIIPAaBOYHBIE
maTepuainsl, pecypcsl lHTepHeTa
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2.3

OoOmas
XapaKTEPUCTHKA
XUMHAYECKUX
HJIEMEHTOB
VA-rpynmsl.

A3ort, dhocdop u ux
COCIMHEHUS

OO01as xapakTepUCTHKa 3JIEMEHTOB
VA-rpynnsl. OcOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTENICHU
OKHCIICHUSI.

A30T, pacnipocTpaHEHUE B IPUPOJE,
busznyueckre u XUMUIECKHE CBOWCTBA.
KpyroBsopor a3zora B ripupoje.
AMMHaK, ero GU3NIecKue U XHMHUIECKUE
CBOMCTBA, IOJyYECHHUE U TPUMEHEHUE.
Conu aMMoOHUSI, UX (PUBNYECKUE

Y XUMUYECKUE CBOMCTBA, TPUMEHEHHE.
KauecTBenHas peakiiysi Ha HOHBI
aAMMOHHSI.

A3OTHas KUCJIOTA, €€ MOoJTy4YeHue,
bu3HUecKre U XUMUYCCKHE CBOMCTBA
(oOmmme Kak MpeacTaBUTENs Kiacca
KHCJIOT U ClieliupuIecKue).
Hcnonp30BaHne HUTPATOB U COJEH
aMMOHUS B KaUe€CTBE MUHEPATbHBIX
ynoOpeHnid. XMMUYECKOe 3arpsi3HeHHE
OKPYXaUIEH CPEJIbl COCTUHEHUAMU
a3oTa (KUCTIOTHBIE TOXK]IU, 3arpsSI3HEHIE
BO3/TyXa, TTOYBHI U BOJOECMOB).
docdop, amIoTpOITHbIE MOAU(PUKAIIHH
docdopa, huznvecKre 1 XUMHIECKUE
cBorictBa. Okcup docdopa (V)

u ¢ocdopHas KucioTa, Gu3nIecKue

OOBsICHATH 001ITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VA-rpynnel 1 uX COEJUHEHHN C y9ETOM
CTPOCHHUSI UX aTOMOB.

Xapaktepu3oBarb GU3NYECKUE

U XUMUYECKHE CBOMCTBA MTPOCTHIX
BelecTB azota u pocdopa u ux
COEMHEHHH (aMMHaKa, COJIei aMMOHHS,
a30THOW KHUCIIOTBI, HUTPATOB, OKCH/IA
docdopa (V) u dochopHOIl KUCTOTHI,
docdaToB), crOcOOBI UX MOTYUYCHUS,
NpUMEHEHUE U 3HaYEHUE B IPUPOJIE

¥ J)KA3HU YEJIOBEKA.

OmnpenensTe MOHBI aMMOHUA U Pocdart-
WOHBI B pacTBOpE.

OOBACHATH CYHUTHOCTH IKOJIOTUYECKUX
npo0JieM, CBA3aHHBIX C HAXOXKJICHHEM
coelMHEHUM a3ota u gocdopa

B OKPY’KAIOLIEH Cpee.

[TmaHrpoBaTh ¥ OCYIIECTBIATH

HA TIPAKTUKE XUMUYIECKUC
HKCIIEPUMEHTBI, MPOBOAUTH HAOIIOACHHS,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEICHUHU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHI.

CrnenoBatb nmpaBuiam 0e30nacHoOU

41



Y XMMHUYECKUE CBOMCTBA, MOJYYCHHUE.
Hcnonb3oBanue GocdaToB B kKauecTBe
MUHEpAJIbHBIX y10OpEHU.
Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

O3znakomiieHne ¢ GU3NIECKUMU
cBoOMcTBamMu a3zora, pocdopa

1 UX COCUHEHUM (BO3MOKHO
WCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakoMJIeHHE C 00pa3liaMH a30THBIX
U hocPOpHBIX YAO0OpEHU.
[Tonyuyenue, cobupanue, pacrio3HaBaHUE
Y U3yYEHHE CBOMCTB aMMHAKa.
B3auMojenicTBrE KOHIIEHTPUPOBAHHOU
a30THOM KHUCJIOTBI C MEIbIO
(BO3MOKHO HCIIOJIb30BaHNE
BUICOMATEPHAIIOB).

Jlabopamophvie onvimol:
[IpoBeneHne KaueCTBEHHBIX pEaKIIHil
Ha MOH aMMOHUS U (ochaT-noH,

Y U3y4YE€HUE MPU3HAKOB UX
POTEKaHUSI.

llpakxmuueckas paboma

Ne 3: [Tonyuenne ammuaka, u3yueHue
€ro CBOMCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEaKIUi

paboThl B 1abopaTopuun

IIPU UCIIOJIb30BaHUN XUMUYECKON
MOCYJIbl U 000PY10BaHUS.
[Ipon3BOIUTH BHIYUCIICHUS

0 XUMUYECKUM YPaBHEHUSIM.
Hcnons30BaTh NP BHITTOJIHEHUN
y4eOHBIX 3a/IaHUM TEKCThl Y4eOHHKa,
CIIpaBOYHbIE MaTEpHUAaIb
(MeprOUYECKYIO0 CUCTEMY XUMHUECKUX
anemenToB JI. . Menpeneena, Tabnuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHU

Y COJIEH B BOJE, DJIEKTPOXUMUYECKUH PsilL
HaNpsHKEHUI METAILIOB)
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2.4

OoOmas
XapaKTEPUCTHUKA
XUMHAYECKUX
AJIEMEHTOB
[VA-rpynmsl.
Yraepon

Y KPEMHUM, U UX
COCIMHEHUS

OO01as xapakTepUCTHKa 3JIEMEHTOB
IVA-rpynmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU
OKHUCJIECHUSI.

Yraepon, amoTponHbie MOAUGUKAIINH,
pacrpocTpaHeHue B MPUPOJIE,
busznyuecKre 1 XuMUYECKHUE CBOMCTBA.
Ancop6rus. KpyroBoport yriepona

B [IPUPOJIE.

Oxkcuel yraepoja, ux Gusndeckue

1 XMMHYECKHE CBOMCTBA, ICUCTBUEC

Ha >KMBBIE OPTaHU3MBbI, MTOIYYECHUE

Y IPUMEHEHUE. DKOJIOTMYECKHE
po0JIeMbl, CBSA3aHHBIE C OKCHUIOM
yriepoza (1V), runoresa riio0aibHOTO
MOTETUICHUS KJIMMAaTa, MapHUKOBBIN
3¢ dexT.

VYronpHas KHCIIOTa U €€ COJIH, UX
duznuecKkre U XUMUIECKHUE CBOWCTBA,
MOJIyYEHUE U PUMEHEHHE.
KauecTBeHHas peakuus Ha KapOoOHaT-
noHbl. Mcronb3oBanue KapOOHATOB

B OBITY, METUITMHE, IPOMBIIIICHHOCTH
Y CEIIbCKOM XO35IUCTBE.
[lepBoHayabHBIE TOHITHS

00 OpraHMYeCKHX BEIIECTBAaX KaK

0 COCJIMHEHUAX yriepoja (MeTaH, 3TaH,

OOBsICHATH 001ITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmsl ¥ uX COETMHEHUN C YIETOM
CTPOEHHUS UX aTOMOB.

Xapaktepu3oBarb GU3NYECKUE

Y XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yIiiepoa U KPEMHUS U UX
CcOoeIMHEHUN (OKCHUJIOB YIJIEpO/a,

YT OJIbHOM KUCJIOTHI, KApOOHATOB, OKCHIA
KPEMHHUS, KPEMHHUEBON KUCIIOTHI,
CUJIMKATOB), CIOCOOBI MX MOJTYyYEHHUS,
NpUMEHEHUE U 3HaYEHUE B IPUPOJIE

Y )KM3HU YeJIOBEKa.

OOBACHATH MPUUUHHO-CIIE/ICTBEHHYIO
CBS3b: CTPOEHUE BEIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha IpUMeEpax
COCJIMHEHUI yTiepoia U KPEMHUSL.
OnpenensTe KapOOHAT- U CUITUKAT-UOHBI
B PacTBOpE.

OOBICHATH CYIIIHOCTh 3KOJIOTUYECKHUX
npobJieM, CBSI3aHHBIX C HAXOXKICHUEM
YIIEKUCIIOTO Ta3a B OKPY KaloIen
cpene.

[TonTBepxaaTh 0COOEHHOCTH COCTaBA
OpraHUYeCKHUX BEIIECTB MPUMeEpPaMU
IPOCTBIX COEAMHEHUH (METaH, 3TaH,
ATUJICH, alleTUIICH, ITAHOJI, TJIUIIEPHUH,
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ATUJIEH, alleTUIICH, 3TAHOJI, TJIULIEPUH,
YKCyCHAasi KUCIIOTa).

[IprponHbIE ICTOYHHUKH YIIIEBOAOPOIAOB
(yromib, mpUpOAHbIH Ta3, HEPTH),
MPOJYKTHI UX TIepepadboTKu (OCH3UH),
WX POJIb B OBITY U TTPOMBIIIICHHOCTH.
[TonsiTHE O OMOIOrMYECKU BaKHBIX
BELIECTBAX: JKHUpax, OeyKax, yrieBoaax —
Y UX POJIU B KU3HM YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX
Y HEOPraHUYECKUX COCTUHEHUM.
Kpemnuii, ero ¢puznueckue

Y XMMHUYECKUE CBOMCTBA, OJIyYCHUE

u npuMeHeHne. CoeuHEeHNs] KpEMHUS

B nipupoae. OO01ue npecTaBieHus

00 oxcune kpemuus (1V) n kpeMHIEBOI
KHCJIOTE.

CuMkaThl, MX UCTIOJIb30BAHUE B OBITY,
MEJUIIMHE, TPOMBIIUIEHHOCTH.
Baxueiilme cTpouTebHbIe MATEPUAIbL:
KepaMHKa, CTEKJI0, [IEMEHT, OCTOH,
xene300eToH. [Ipobiempbl 6e30macHOTO
WCIIOIb30BaHUs CTPOUTEIBHBIX
MaTepHuasoB B IOBCEIHEBHOM KU3HU.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Monenu KpUCTAIITMYECKUX PEIIETOK

YKCYCHAsl KHCJI0Ta), B3aUMOCBSI3b
HEOpPraHUYEeCKUX COeIMHEHUI yriepoaa
Y OpraHUYECKUX BEIIECTB.

OnuceIBaTh poJib OEIKOB, JKUPOB

Y YIJICBOJIOB B (DYHKITMOHHPOBAHUU
YKUBBIX OPTAHU3MOB, COCTaB MPUPOJTHBIX
MCTOYHUKOB YTJIEBOJIOPOAOB, UX POJIb

B OBITY U TTPOMBIIIJICHHOCTH.
[TpoBOIUTH BEIYUCIICHUS 110 YPaBHEHUSM
XAMUYECKUX PEAKIIHM.

[TnanmpoBaTh M OCYIIECTBIATH

Ha TPAKTUKE XUMUYECKUE
HKCIEPUMEHTHI, TPOBOIUTH HAOJIOICHUSI,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM
AKCTIIEPUMEHTA TIPU MTPOBEACHUU
71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh npaBuiIaM 0€30MacHOM
paboThI B Taboparopun

IIPH UCTIOJIb30BAHIH XMMHYECCKOM
MOCYJIbl U 000PY10BaHUS.
Hcnonb30BaTh U BBITOJIHEHUH
y4eOHBIX 3a/IaHUI TEKCThl yUeOHUKa,
CIIPABOYHBIE MaTEPUAITBI
(ITeproanueckyro CUCTEMY XUMUYECKUX
anementoB JI. . Menneneesa, Tabmuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAaHUH
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anmasa, rpadura, pymiepena.
O3HakoMIIEHHE C TTPOLIECCOM aJICOpOLIUU
PacTBOPEHHBIX BEUIECTB
AKTUBHUPOBAHHBIM yTJIEM U YCTPONCTBOM
POTHUBOra3a.

O3HaKOMJIEHHE C MPOIYKIIHEH
CUWJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuanbl: CUIIMKaTHAS
MIPOMBILIUIEHHOCTB ).

Monenu MOeKyJ1 OpraHMYeCKUX
BELIECTB.

JlabopamopHhuwiii onvim:

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YYEHHE CBOWCTB YIIE€KUCIIOro rasa.
[IpoBeneHne KaueCTBEHHBIX PEAKIIUIA

Ha KapOOHAT U CHUJIMKAT-UOHBI

U U3y4YeHUE MPU3HAKOB UX

MIPOTEKaHUSI.

IIpaxmuueckue pabomuwl:

Ne 4. TTonydyenue yriaekucinoro rasa,
W3y4YEHUE €TO CBOMCTB.

No 5. PenieHue skcriepuMeHTATbHBIX
3aj1a4 1o TeMe «BaxkHelie HeMeTaTbl
U UX COCIUHEHUS.

Buviuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX pPEeaKIui

U coJiel B BOJIE, DIIEKTPOXUMUUYECKUH Psifl
HaNpPsHKEHUI METaILIOB)

Uroro no pazneny

25
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MeTauabl 1 X COeAMHEHHUS

3.1

OO1ue cBOMCTBA
METAJJIOB

OO611ast XapaKTepUCTUKA XUMUIECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX
nosioxkenust B [lepuoandeckoit cucreme
XUMUYECKUX JIEMEHTOB

J.1. MenneneeBa u CTpOEHUS aTOMOB.
Ctpoenue MetaiuioB. MeTanyeckas
CBSI3b U METAJJTNYECKast
KpUCTAJJTNYECKas PeIIeTKa.
DNEKTPOXUMHUYECKUH Pl HANTPSIAKEHUN
MeTaIoB. PU3NUECKHE U XUMUYECKHE
cBoiicTBa MeTautoB. OOIHE CIIocOObI
noytydeHust MmetasuioB. [loHsTue

0 KOPPO3UH METAJJIOB, OCHOBHBIE
CIIOCOOBI 3AIIUTHI UX OT KOPPO3HUHU.
CrnaBel (CTab, 4yT'YH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B OBITY

Y TIPOMBIIIIJICHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa31bpl METaJIJIOB U CILUIaBOB.
N3yueHne pe3yibTaToB KOPPO3UU
METaJIIIOB (BO3MOYKHO MCITOJIb30BaHUE
BUJIEOMATEPHUAJIOB).

JlabopamopHvie onvimul:
O3HakoMJIeHHE ¢ 00pa3iaMu METajjIoB
Y CIUTABOB, X (DU3UIECKUMU

PackpbIBaTh CMBICH U3y4ae€MbIX IMOHATHN
Y IPUMEHSATH 3TU NOHATHUS NPYU ONUCAHUU
CBOMCTB BEIIECTB U UX ITPEBPALLICHU.
OOBICHATH 00ITHE 3aKOHOMEPHOCTH

B U3MEHECHHUU CBOMCTB JIEMEHTOB-
METaJJIOB U UX COCIMHEHHH C yUETOM
CTPOEHHMS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAILIIOB,
obmre pu3ndeckue 1 XuMUIECKUe
CBOMCTBA METAJLJIOB.

XapakTepu30oBaTh OOIIHE CITOCOOBI
MOJIYYEHHUSI METAJIIOB.

OnuchIBaTh CIOCOOBI 3aIUTH METAJLIIOB
OT KOPPO3HUH.

CrnenoBaTh nmpaBuaaM 0€30MacHOM
paboThI B 1abopaTtopuu

[P UCIIOJIb30BaHUN XUMUYECKON
MOCYJIbl U 000PYIOBAHUS.
[1pon3BOIUTH BHIYUCIICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIHii,
€CJIM OJIUH U3 PEareHTOB COJIEPKHUT
MIPUMECH.

VYuacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

Hcnonp30BaTh IpY BBHITIOJTHEHUT
y4eOHBIX 3aJJaHUN TEKCTHI y4eOHMKa,
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CBOMCTBaMHU.

Buviyucnenus:

10 YPABHEHUSIM XUMHUYECKHUX PEAKIUN,
€CJIA OJINH U3 PEAreHTOB COACPKUT
IpUMeCcH

CIIpaBOYHbIE MaTEpHUAaIbI
(ITeproanyeckyto CUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menpeneena, Tabmauiy
pPacTBOPUMOCTH KUCJIOT, OCHOBAHUI

Y COJIEN B BOJIE, DIIEKTPOXUMUYECKUN Pl
HaIpPSKEHUN METAITIOB)

3.2

Baxxueiimnme
METAJUIBI U UX
COETUHEHUS

16

[[{e10uHBIE METAJLIBI: TTOJIOKEHUE

B Ileprnoanueckoi cucTeMe XMMHUYECKUX
snemeHToB J[.1. Menneneena,

CTPOEHHUE UX aTOMOB, HAXOXKICHUE

B ripupoje. Duznueckue 1 XuMUYECKue
CBOICTBA (Ha MpUMepe HATpUs

u Kanus). OKCUIbI U TUJIPOKCHUIBI HATPHUSI
u kanus. [IpuMeHeHne memouHbIX
METaJIJIOB M X COCIUHCHUIA.
[[{enouno3eMenbHbIE METAJLIIbl MArHUIH

U KaJIBIIUH: TTOJ0KECHHE

B llepronyeckor cucteMe XUMHUYECKUX
sanemeHToB /.M. Menaeneesa, cTpoeHue
MX aTOMOB, HAaXOXJICHUE B IPUPOJIE.
duznyecKkue U XUMUYECKHE CBOMCTBA
MarHus U Kajielusgd. Baxxaelmnme
COCIMHEHUS KabIus (OKCH]I,
TUIAPOKCHI, COJIH). KeCTKOCTh BOJIbI

U CIIOCOOBI €€ YCTpaHEHHUS.

AJIOMUHUH: TIOJIOKEHHUE

B [lepuoanueckon cucreme

OOBICHATH 0011IE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJIJIOB M X COCTMHEHHH B TPYIINax

C YYETOM CTPOCHHS UX aTOMOB.
Xapaktepu3oBarb (U3NYECKUE

Y XUMUYECKUE CBOWCTBA IPOCTHIX
BEIIECTB METAJNIOB U UX COECAUHEHUHN
(OKCUI0B, TUAPOKCHUJIOB, COJIEN),
CIIOCOOBI MX MOJTYyYEHUS, IPUMEHEHUE

Y 3HaYEHUE B IPUPOAE U KU3HU
YeJI0BEKA.

YcraHaBiIuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHE
BEIIECTBAa — CBOMCTBA — NMPUMEHEHHUE —
Ha IpUMeEpax U3y4aeMbIX BEIIECTB.
Pacno3HaBaTh ¢ MOMOIIbIO KAUE€CTBEHHBIX
peakiMii HOHbI METAJIJIOB: MarHus,
KaJIbIUS, aJTFOMUHUS, ITUHKA, xkee3a (1)
u xenesza (III), menu (II).

Jloka3biBaTh aM()OTEPHBIN XapaKTep
OKCHJIOB U THUJIPOKCH/IOB aTFOMUHHUSI
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XAMUYECKHUX JICMCHTOB

.. MenzaeneeBa, CTpOEHHUE aTOMa,
HaxoXJieHue B mpupoje. duznueckue

1 XUMHUYECKHE CBOMCTBA aIFOMUHUS.
AmMdoTepHbIe CBOICTBA OKCHIA

Y THIPOKCHIA aTFOMUHUS.

Keneszo: nonoxkenue B [lepnoandeckoit
CHCTEME XUMHYCCKHX DJICMCHTOB

J.1. MennaeneeBa, CTpO€HHUE aTOMa,
HaxoXJIeHue B mpupojie. duznueckue

1 XMMMYECKHE CBOMCTBA KeJie3a.
Oxcupl, ruApOKcU bl 1 coiu xkenesa (1)
u xenesa (III), ux cocras, cBoiicTBa

Y MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:
Jlemonucmpayuu:

Oco0eHHOCTH B3aMMOJICHCTBUS OKCHIA
KaJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
HCIIOJIb30BaHKE BUIEOMATEPHUAIIOB).
OxkpaimBaHue MmiaMeHu HOHAMHU
HATPUsl, KAJIHS U KaJbLIUs

(BO3MOYKHO UCITOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

HccnenoBanne CBOMCTB )KECTKOW BOJIbI.
[Ipouiecc ropeHus xkeine3a B KUCIOPOE
(BO3MOKHO HCITOJIb30BAHUE
BHJIEOMATEPUAJIOB).

U IJMHKA.

[TnanupoBaTh 1 OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCIEPUMEHTBI, IPOBOUTH HAOIIIOICHUS,
JIeNIaTh BBIBOJBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA NIPH NTPOBEACHUU
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
paboT.

CnenoBathb npaBuiiaMm 6€30mMacHON
paboThI B 1a00paTopuu

IIPU UCTIOJIb30BAHUN XUMUYECKON
HOCYZIbl U1 00OPYOBaHMS.
[Tpou3BOANTH BHIYUCICHUS

10 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WM TCPYyIIE.

BricTpauBaTh pa3BepHyThI€ MMCbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU

Ha MHPOPMAIIUIO U3 yueOHHUKA

Y CIPABOYHBIX MaTE€pPUAIOB, FPAMOTHO
MCIIOJIb30BaTh N3y4YECHHBIM TOHATUWHBIN
anmnapaT Kypca XUMHUHU
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JlabopamopHvie onvimboi:

[IpoBeneHre KaUECTBEHHBIX PEAKIINI
Ha MOHBI (MarHusi, Kajablus, aTFOMUHUSA,
nHKa, xenesa (11) u xenesa (I11), meau
(IT), onucanue NpU3HAKOB UX
MIPOTEKAHUSI.

HccnenoBanne aMpoTepHBIX CBONCTB
TUAPOKCHU/IA AJTIOMUHUS U TUJPOKCHIA
[[MHKA.

IIpakmuueckue pabomol:

Ne 6. XKecTKOCTh BOJIBI 1 METO/IBI €€
YCTPaHEHHS.

Ne 7. Pemenune skciepuMeHTaIbHbBIX
3a7a4 1o teMe «BaxkHeune MeTasuIbl
U UX COCIUHCHUS.

Buiuucnenus:

10 YPABHEHUSAM XUMHUYECKHX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE
WU COJIEPKUT MPUMECH;

MacCOBOM JI0JIM BBIXO/1a MPOJTYKTa
peakiuu

Uroro no pazneny 20
XuMus ¥ OKPY:Kawas cpeaa
4.1 | Xumus 3 BemiectBa u MaTepuanbl B IOBCEAHEBHOM | XapaKTEpU30BaTh POJIb XUMUHU

U OKpY>KaroIast
cpena

’KHU3HU 4eJioBeKa. be3zonacHoe
HCIIOJI30BAaHME BEIIESCTB U XUMHUYECKUX
peaknuii B ObITy. [lepBas momornp

B pa3JIMYHBIX cepax AesITeIIbHOCTH
JIF0/Iel, OCHOBHBIC BEIIISCTBA
1 MaTepuabl, MPUMEHSIEMbIC B )KU3HU
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MPY XUMUYECKUX
0XKOrax u

OTPABJICHUSX.

XUMHYECKOE 3arpsI3HEHHNE
OKpYyXarollen cpenbl (mpeaenbHas

A0IMyCTUMAA KOHIOCHTpalus BEIICCTB.

Poxs xumnn

B PELIEHUH SKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenne 06pa3iioB MaTepraioB
(cTekJ10, CIUIaBbl METAJIIOB,
NOJIMMEPHBIE MaTEPHUAIIbI)

COBPEMEHHOTO YEJIOBEKa.
OOBACHTH yCIOBHS 0€30IIaCHOTO
WCIIOJTb30BaHUS BEIIECTB U XUMUYECKHUX
peakiuii B ObITY.

AHanu3upoBaTh U KPUTHUECKHU
OIICHUBATh WH(GOPMAIIWIO O BIIUSHHUH
IIPOMBIIIIEHHOCTH, CEIHCKOTO
XO035IMCTBA, TPAHCTIIOPTA U JIp. HA
COCTOSIHUE

OKPYKAIOIIEH CPEIbL.

YMeTh OKa3bIBaTh MEPBYIO IIOMOIIH

IPU XUMUYECKUX 0’KOTaxX U
oTpaBieHusx. [[puHIMaTh ydacTue B
00CYXIeHUH MPOOIIeM XUMUIECKON U
AKOJIOTUYECKOM HAMpaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO ITO3HITHIO
1o rpoodeme

Y MIpeJIaraTb BO3MOXKHBIC ITYTH €€
pelieHus

Wroro mo pazneny: 3
Pe3epBHOE Bpemst 3
OBUIEE YM1CJIO 68
YACOB

11O ITPOTPAMME
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TEMATHUYECKOE INTAHUPOBAHUE

8 KNIACC
KoaunuecTBo yacoB
Ne HaunmenoBanue pa3jaes1oB K n DJIeKTpOHHBIE (LU (POBHIE)
n/n U TeM MPOrpaMMblI Bceero OHTPOIBHBIC paKThaecKkue o0pa3oBaTe/ibHbIE pecypchbl
padoThbI padoTsbI
Pasnea 1. IlepponavyajibHble XHMHYECKHE IIOHATHSA
XuMmusi — BaxkHasi 00J1acTh
11 €CTECTBO3HAHMUS U 5 2 bubmnoreka [JOK
' MPaKTUYECKON https://m.edsoo.ru/7f41a636
JeSITETLHOCTH YeJIOBEKa
19 BemtectBa 1 xXuMuueckue 15 1 bubmuorexa [IOK
' peakuu https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 20
Pa3nea 2. BakHeiilme npeAcTaBUTeIN HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. 6 bubnunorexa LIOK
' TTousartue 06 oxcumax https://m.edsoo.ru/7f41a636
29 Bogopon. Ilonsitue o 8 1 bubmmorexa [LIOK
' KHUCJIOTAaX U COJISAX https://m.edsoo.ru/7f41a636
23 Bona. PactBopsr. [Tonsitue 5 1 1 bub6nunorexa LIOK
' 00 OCHOBaHHUAX https://m.edsoo.ru/7f41a636
O
2.4 - 11 1 1 bubmmorera TIOK
' P 9 https://m.edsoo.ru/7f41a636
COCIMHEHU I
Hroro no pazneny 30

Paznea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux 1emeHToB JI. U. MengeneeBa. CTpoeHne aToMoOB.

XumMnueckas ¢cBf3b. OKHCINTEILHO-

BOCCTAHOBUTEJIbHbBIC PCAKITHH

3.1

[lepuoanueckuii 3aKOH U
Ilepuonuueckas cucrema
XUMHUYECKHUX JIEMEHTOB [].

7

bub6nunorexa LIOK
https://m.edsoo.ru/7f41a636
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N. Menneneesa. Ctpoenue

aToMa
XHUMHYECKast CBS3b.
32 OKHUCIUTENTBHO- 8 bubmuorexa [IOK
) BOCCTAHOBHTEJIbHBIC https://m.edsoo.ru/7f41a636
peaxuu
bubmuoreka [IOK
Hroro no pazueny 15 https://m.edsoo.ru/7f41837¢c
T'JIOBAJI-JIAB https://globallab.ru/
bubmmoreka [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f41837c
T'JIOBAJI-JIAD https://globallab.ru/
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOTPAMME
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9 KVIIACC

KosnuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/iesi0B U TeM ugposbie
Ne ni/m pasa Konrtpoasnbie | IIpakTnueckue (1nbp )
NMPOrpamMmblI Bcero 5 p o0pa3oBaTe/IbHbIE
padoTbI padoTbI pecype
Pa3jen 1. BemecTBo M XMMH4ecKHe peaKkuu
[ToBTOpeHue u yriyonenue 3HaHUN bubmmoreka [JOK
1.1 5 1 .
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6mmoreka [JOK
' peakiuit https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKAS JUCCOLIMALIMSL. bubnmnoreka [JOK
1.3 8 1 1 i
XHUMHYECKUE PEaKLIUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3zgen 2. HemeTayibl M UX COeANHEHUSA
21 OO6mras XxapakTepUCTHKa XUMHIECKUX 4 1 bu6nmoreka [IOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOmrast xapaKTepHCTHKA ec
2.2 3JleH1\ie§TX0§ \;(ITA?FH Tlflfbl Xgrnaqn :; " 6 bubsmoreka LIOK
' Py - ~eP https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapaKTepUCTHKa XUMUYECKUX
but6mmoreka [IOK
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
006
24 onewerron IVA-rpymm. Yrnepo 5 ) 2 Bu6morera LIOK
' . PYTITIBI. poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHEHUS
Hroro no pazneny 25
Pa3znen 3. Meraiibl 4 MX COeIMHEHHUS
3.1 OO01Me cBOiiCTBa METAJIIOB 4 Bubmiorexa LIOK

https://m.edsoo.ru/7f41a636
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bubmuorexa [IOK

3.2 Baxkneiiine MeTalibl M UX COEIMHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa

4.1 BemiecTBa 1 maTepuanbl B )KU3HHU YEJIOBEKA 3 bubanorexa LIOK
) https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpemst 3 Bubmorexa LIOK

p p https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68
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HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUSA

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpeIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: aTOM,
MOJICKYJIa, XUMHUYECKHA O3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOIHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAST aTOMHAas M MOJICKYISIpHAsE Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JO0JiI XUMHUYECKOTO
DJIEMEHTAa B COCJUHCHUHU, MOJSIPHBIA OOBEM, XMMHYECKas PEaKius,
KknaccuuKanms — peakiMii:  peaKklMu  COCAMHEHUs,  pPeaKluu
pa3joKEHUs, peaKkIud 3aMEIICHHs, PEaKIUMH OOMEHa, 3K30- |
SHJIOTCPMHYCCKHAE PEAKIMH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBOp,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATHUA H

MPUMCHSATH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/If/'I

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JJIsl COCTaBJICHUS (HOpMYI

BEILECTB U YPABHECHUN XUMUYECKUX pPEaKIU

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJIIPHOTO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OmnpeacIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCIMHCHUAX

1.6

KJ1acCU(UIUPOBATh XMMHUYECKHE peakUuuu (110 YUCIYy U COCTaBY

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSIPHYIO W MOJIAPHYIO MAaCChI

BCIICCTB




1.8

BBIUUCIIATH MACCOBYHO JOJJIO XHUMHYCECKOTO 3JIEMCHTA II0 (bopMyne

COCIHNHCHUS,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIIO/IEHUE,
U3MEpEeHue,  MOJEIMpPOBaHHE,  OSKCIEPUMEHT  (peajbHblli U

MBICJIEHHBIN )

Ilo Teme: «BaxHenmme npeacTaBUTEIN HEOPraHUYECKUX BEILIECTB)

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OTpeeNATh MPUHAIC)KHOCTh BEIIECTB K OINPEeAeNEHHOMY KIaccy

coelrHeHu# no hopmynam

2.3

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA
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XapaKTepu3oBaTh (OMUCHIBATH) OONME XHMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU HPOTCKAHUA XUMHUYCCKUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

cleloBaTh IpaBWIaM TOJb30BAaHUS XHUMHUYECKOM TOCylod H
7ab0paTOpHBIM 00OpY/IOBAHHEM, a TaKXKe IpaBUjaM OOpaIleHus ¢
BCIICCTBAMHU B COOTBETCTBUHM C HHCTPYKHOHUAMHU II0 BBIIIOJHCHUIO
Ha6opaTopH51x XUMHWYCCKUX OIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BemiecTB (BOJOpPOAA M KUCIIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEM PacTBOPEHHOIO
BCIICCTBA, INIAHUPOBATHL U MPOBOJUTH XUMHUYCCKUC SKCIICPUMCHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOUYEH © KUCJIOT C TIOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

I[To Tteme: «llepuoamyeckuii 3akoH u Ilepuogmyeckass cucrema
xumuueckux ssemeHtoB J[. M. MenneneeBa. CtpoeHune aTOMOB.

Xumudeckas cBsa3b. OKHCINUTEILHO-BOCCTAHOBUTEIIHLHEIC pe€aKkurumn»

3.1

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHX MOHATHUN: SApO aTtoma,
JIEKTPOHHBI CIIOW aToMa, aToMHas OpOuTandb, paJuyCc aroma,

XUMHYCCKasA CBA3b, MOJIKIpHAd W HCIOJISIPHAA KOBAJICHTHAA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KATHOH, 4aHUWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTI) XHUMHUYCCKHUE DJICMCHTbBI

3.3

OMHCHIBAThL M XapaKTepu3oBaTh TaOnmmuHyto (Gopmy [lepuomndeckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u  «nobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOAbI

3.4

packpbiBaTh cmblci llepuogudeckoro 3axkoHa J[.MI. Menneneesa:
JIEMOHCTPUPOBATH TOHUMAHUE NIEPUOAUYECKOMN 3aBUCUMOCTU CBOMCTB
XMMHMUYECKHX DJJIEMEHTOB OT HX nosoxeHus B Ilepuonmdeckoit

CHCTCMC

3.5

COOTHOCUTh  OOO3HAYCHMs, KOTOpbIE HMMEIOTCS B TaOiwuIe
«Ilepuoanyeckas cucreMa XUMHAYECKHUX 3JIEMEHTOB J.N.
MeneneeBay ¢ YHCIOBBIMA XapaKTEPHCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX DJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIIO

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6HHaprIX

COCOMHCHUAX

3.7

Omnpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Ilo Teme: «BemecTBO 1 XUMHUUYECKask PEAKLIUS

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX IIOHSATHUI: pPacTBOD,
AIIEKTPOJIUTBL, HE3JIEKTPOJIMTHI, DJIEKTPOJIUTHUECKAs IUCCOLMALIMS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHE,
o0OpaTtumble " HeoOpaTHMBbIe peakuumy,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIBHBIE peakuuuy, OKHCJIUTEINb,
BOCCTAHOBUTENb, OKHCJIEHUE W BOCCTAaHOBJICHHUE, aJUIOTPOIMS,
aMpOTEepHOCTh,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHAs, HWOHHaf,

MeTaJJIn4eckas), KpUCTAJJIMYecKas peméTka, CIUIaBbl, CKOpPOCTb




1.2

XUMHYECKOU pcaknuuu

HIUTIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MMOHATHHA H

IMPUMCHATBE OTU IMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJUTHUYECKON AMCCOLMALMN KHUCIIOT,
LIeJIOYEH WM COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKum”I

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYECKOHN pCaKnu

ITo temam: «HemeTamasl U UX coequHeHUSI» U «MeTamiabl U UX

COCOAMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIME U CTICTIM(UIECCKUE XUMUIECKUE
CBOMCTBA TIPOCTHIX U CJIOXKHBIX BEIIECTB, MOJTBEPXKAasi OMHMCAHHE
MpUMEpaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIIMX

XAMHYECKHX PEaKLUn

2.2

COCTaBJIAATh YpPaBHCHHA peaKLII/IfI, MOATBCPKAAOIHNX CYHICCTBOBAHNC

T€HETUYECKOH CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBUAX
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CIe0BaTh NpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TMOCYyAOd H
1a00paTOpHBIM O00OPY/IOBAHUEM, a TaKXKe IpaBUjaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMU TIO BBINOJTHEHUIO
1a00pPaTOPHBIX XHUMHUYECKHUX ONBITOB IO TMOJTYYCHHIO U COOUPAHUIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa M YTIEKHUCIOTO ra3a)

2.5

OPOBOJUTh pEaKlUM, MOATBEPKIAONIMEe KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHUJ-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT,  Ccyabdart,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3YYEHHBIX METAJIIOB,

MPUCYTCTBYIOIINEC B BOAHBIX pACTBOpAX HCOPIraHUUCCKUX BCIICCTB

[To Teme: «XuMUs U OKpY’KaroIas cpeaay

3.1

pacKphIBaTh CMBICII OCHOBHBIX Xumudeckux nousatuil: [IJIK

BCIICCTBA, KOPPO31d METAJIJIOB

3.2

MNPUMCHATH OCHOBHLIC OIICpalun MBICITUTETbHOM ACATCIIPHOCTH —




aHallu3 MW CHHTC3, CpaBHCHHC, 0606I_HCHI/IC, CHUCTCEMATHU3alluIO,
BBIABJICHUEC TNPUYHUHHO-CIICACTBCHHBIX CBsA3EH — AJid U3Y4YCHHA
CBOMCTB BE€IICCTB MU XUMHYCCKHUX pCaKHHﬁ; C€CTCCTBCHHOHAYYHbIC
METOJAbI IIO3HAHHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

1.1

HpenMeT XUMHUHU. POJIb XUMHUHM B KHU3HH YE€IOBEKA. XHMHSI B CHCTEME HayK.
Tena u BemecTBa. du3nYecKue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC

BCIICCTB

1.2

TTousite 0 MeTonax mo3HaHusa B XuMud. Yucrtele BemecTsa n cmecu. CriocoObl

pasaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI XUMHYECKHX

351eMeHTOB. [IpocThie U C10XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

1.4

1.5

Xumudeckas: popmyrna. BaneHTHOCT, aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTtaBa  BemiecTB.  OTHOcCUTENbHas  aTOMHas  Macca.
OTtHOcuTeNnbHAs MOJIEKYJIsipHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JI€MEHTa
B COEIMHEHNH

KonnuectBo BemectBa. Moisib. MosisspHasi Macca. B3auMoCBsI3b KOJIMYECTBA,

MacChl W YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmynam

XUMHNYECKUX COG,ZII/IHCHI/IfI

1.6

@u3NUecKUe U XUMUYECKHE SBJICHUS. XUMUYECKAsl peakuus U €€ NMPU3HAKU.
3aKOH COXpaHEHHs Macchl BEIIeCTB. XUMHU4Yeckre ypaBHeHus. Kiaccupukarus

XUMHUYECKHUX pPeaKUi (COeNMHEHU, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOH MOCY10i, C IpaBUIaMu
paGoTrel B Jsaboparopum U npuémMamMu oOpalieHuss ¢ JIAOOPaTOPHBIM
0o0OpyJOBaHUEM, H3YyYEHHE U ONHUCaHHE (UIUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHHUE caxapa B CTYIKE, KMUIEHUE M KOHAEHCAIMs BOJbl) U
XMUMHUYECKMX  (rOpeHHe  CBEYM, IPOKAJIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJICHWH, HAOIIOJeHWEe W OIHCAaHuE
OPU3HAKOB MPOTEKAaHUS XUMHYECKMX peakuuid (pas3lokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pa3ioXKeHHUEe
ruapokcuaa menu(ll) npu HarpeBaHuM, B3aUMOJIEHCTBHUE KeJi€3a C paCTBOPOM

comu meu(ll), m3yuenue crmocoOoB paszaencHus cMecei (C MOMOIbI0 MarHUTa,




(I)I/IJ'IBTPOBaHI/Ie, BBIITAPpUBAHUC, AUCTUIIIALINA, XpOMaTOFpa(I)I/IH), IMPOBCACHUC
O4YUCTKH HOBapCHHOfI coJiy, Ha6J'IIO,Z[eHI/IC " OIIMCAaHUEC PE3YIbTATOB ITPOBCACHUSA
OIlbITa, HWIUIIOCTPUPYIOIIETO 3aKOH COXpPAaHCHHSA MACChl, CO3JaHHUC MO,I[CJ'IGﬁ

MOJIEKYJI (IIIapOCTEPIKHEBHIX )

Baxwnerimue npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kuciopon — anemeHT U mpoctoe
BerecTBo. HaxoxaeHue Kuciopoja B mpupoje, (pu3uveckue M XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrocoObl
MONTyYeHUS] KHUCJIOpoAa B Jab0OpaTopud W MPOMBINUIEHHOCTH. KpyroBopoT

KHCJIOpOJa B IIpUPOIC. O30H — AJUIOTpOITHAA MO)II/I(I)I/IKEU_II/IH KHCJIOpOda

2.2

TennoBoil 3 pekT XUMUUECKOH peakluu, TEPMOXUMUYECKUE YPaBHEHHUS, IK30-
U 3HJO0TEpMUYECKHE peakuu. TOIINBO: yroyib U MeTaH. 3arps3HeHue BO31yxa,

YCWICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — anmemeHnT m mpoctoe BemecTBo. HaxoxxneHnue Bompopoaa B IPHUPOJE,
¢u3nueckue M XHUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOObI IOyYEHHS.

Kucnorte! 1 commn
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Modnsipublii 006EM ra30B. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceiienHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpHUpOJE M B KU3HU 4elloBeka. KpyroBopor
BOJbI B TMpUPOJE. 3arpsi3HEHHWE NPUPOAHBIX BoA. OxpaHa M OYHUCTKA

MPUPOHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coemuHenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: cosieoOpa3yroniie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U
HecosieoOpasyromue. HoMmeHnkiatypa okxcuaoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [loimyueHne okcuaoB

2.7

OcuoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuii. DU3NYECKUEe U XUMHUYECKUE CBOMCTBA

ocHoBaHui. [lonydeHne ocHOBaHUNI

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kuciaor. dusnyeckue u
XUMUYECKHE CBOMCTBa KHCHOT. Pan axtuBHoctn MetamioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @usnyeckrue M XMMHYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

2.11

I'enetnueckas cBsI3b MECXKAY KiIaCCaAMU HCOPTraHNUYCCKUX COeTUHEHUI

XUMHUYECKUI  HKCHEPUMEHT: KauyeCTBEHHOE ONpeACNeHHE  COAEp KaHUs
KHCJIOpO/la B BO3JlyXe, IOJYy4YeHHUE, COOMpaHME, paclo3HaBaHUE U H3y4EHHE
CBOMCTB KHCIIOpOJa, HAOMIOeHNE B3aUMOJIEUCTBUS BEIECTB C KHCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHUS U MPEKpallleHus: TOpeHusl (Iokapa), 03HaKOMJIEHHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHHWE MX CBOMCTB, MOJy4YeHUE, coOupaHHe,
pacno3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpoJa (TOpeHue), B3aUMOJIECHCTBUE
Bogopoaa ¢ okcuaom menu(ll) (Bo3MOxKHO MCIONB30BaHUE BUIEOMATEPHATIOB),
HaOmrofleHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOEGHHOCTEH  pacTBOpPEHHUS BEILECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM J0JIEH PaCTBOPEHHOIO
BEIIeCTBA, B3aUMOJICHCTBUME BOJBI C MeTallaMH (HaTpueM U KajblUeM)
(BO3MOXXKHO HCIIOJI30BAaHME BHJIEOMATEPUANIOB), ONIpEEICHHE pPacTBOPOB
KHACJIOT M 1IeJlouedl C IOMOIIbI0 MHIMKATOpOB, MCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOAEHUE W3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M INEJNOYEH, H3ydyeHHUe
B3aumojeicTBust okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBHI, KHUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3aluu, NoJy4yeHHe HEPaCTBOPUMBIX OCHOBAHMIH,
BBITECHEHHWE OJHOr0 MeTalla JApPYyrdM M3 pacTBopa COJIM, pEIIeHHE
9KCIIEPUMEHTANIBHBIX 33/au M0 TeMe «BakHelline Kiacchl HEOPraHMYECKUX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u llepuonndeckas cuctreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBHUTCIILHBIC PCAKIIUU

3.1

[lepBble MOMBITKM KJIacCHU(PUKALMU XUMHUYECKUX 3yieMeHTOB. [loHAtne o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaslIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yioT aM(poTepHbIE

OKCHUAbI U TUAPOKCHUABI

3.2

[lepunonnueckuit 3axoH. [lepnoandeckas cucreMa XUMUYECKUX 2J1eMeHTOB J1.1.
Menpeneesa. KoporkonepuoaHas u JUIMHHOIIEpUOAHAS (bopmbI
[lepuonnueckont cucrembl xumuueckux oanemMeHtoB J[.M. Menaeneesa.
Ilepuonbl u rpynmsl. PU3HYECKUH CMBICI IOPAIKOBOIO HOMEpPa, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CoctaB aTOMHBIX sifep. M3otombl. Dnextponsl. CTpoeHue

OJICKTPOHHBIX 000/104eEK aTOMOB MEPBBIX 20 XHMMHYECKHX DJIEMEHTOB




[Tepuonnueckont cucremsl .M. Menaeneesa. XapakTepuCTUKa XUMUAYECKOTO

3JIEMEHTA 110 €ro nojoxkeHuto B [lepuoanyeckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUIMYECKAX W HEMETAJUIMYECKHUX CBOMCTB IO TIpyHIlaM M IMEPHOJAM.
3unauenue [lepumoguueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB U1l pa3BUTHUS Hayku W mpakTuku. J[.I. MenneneeB — y4€HbId U

rpaxxJaaHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (modsipHass W HEMOJSIpHAsi)  CBSI3b.

9JICKTpOOTpI/II_IaTeJ'IBHOCTB XUMHUYECKHUX 3JIeMEHTOB. loHHAas CBSI3b

3.6

Crenenp okucieHus. OKUCINTEIFHOBOCCTAHOBUTCIBHEIC pPCaKIu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBIICHU. OKHUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJICMCTBUE THUAPOKCHIA IMHKA C pacTBOpaMu KHUCIOT M
Hieyouei, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLINX HMPUMEPHl OKHUCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX PeaKluil (rOpeHue, peakliuu pas3yioKeH!sl, COeTMHEHNS )

9 KIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepunonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux siaemeHToB J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XMMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KaJlbLUsi MU HX
COCIMHEHU! B COOTBETCTBUU C IOJIOKEHHEM dJIEMEHTOB B llepmonnyeckoit

CUCTCMC U CTPOCHUCM UX AdTOMOB

1.2

CtpoeHue BemecTBa: BUIbl XUMHUYECKOM CBS3M. THIBI KPUCTAUIMYECKHX
pemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUITA KPUCTATUTMUECKOU PEIIETKH
U BUJIa XUMUYEeCKOH cBs3u. Knaccudukaius 1 HOMEHKIIaTypa HEOPTraHUYECKUX
BeIECTB (MEXIyHApOIHAsl M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAIIIUXCS K pa3JII/I‘-IHBIM Kj1accamM HCOpI‘aHI/I‘-IeCKI/IX COGHHHGHHﬁ,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX pEaKIMid 10 Pa3IMYHbIM MpU3HAKaM (TI0 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIECTB, MO TeIIoBoMYy 3(ddekry, Mo

U3MEHECHHIO CTEICHEH OKHCICHUS XHMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1o y49acCTHrO KaTaJ’II/ISaTOpa) . JK30- n OHAOTCPMHUYCCKUC pc€aKkuuy,

TEPMOXUMHNYECKUEC YPABHCHUAA. ITonsarue o CKOpPOCTH XHUMHYESCKOH p€aKkuuu

1.4

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakmnusax. [loHstue o
TOMOT'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IToHATHE O XUMHUYECKOM PaBHOBECCHHU.
q)aKTOpI)I, BJIIMAIOIIHME Ha CKOPOCTH XUMHAYECKOU p€akiuuu MW IOJOXKCHUC

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKLUl C HUCIOJB30BAHUEM METOJA

QJICKTPOHHOT'O Oananca

1.6

Teopust ANEKTPOIUTHUECKON AUCCOIMUAIMHU. DIEKTPOIUTHl U HEIJIEKTPOIUTHI.
Karuonsl, annonsl. MexaHu3M TUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckor cBs3u. CteneHsb aucconnanuu. CUIIBHBIE U CIA0BIe AIEKTPOJIUTHI.
Peakiiun nonHoro oOmeHa. YCIOBHs NMPOTEKAHHUS PEaKIUid MOHHOTO OOMEHa,
NOJIHBIE U COKpAILEHHBbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHWUN H COJIE B CBETE€ TMIPEACTABICHUH 00 SIEKTPOIMTHYECKOM

aucconuanuu. KadyecTBeHHbIE peakini Ha HOHBL. [loHATHE O ruaponuse coneit

1.7

XUMU4eCKui OKCIICPUMCHT: O3HAKOMJICHUC C MOJICIIMHU KPUCTATNIMYCCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
anmMasa), CIOKHBIX BEIIeCTB (XJIOpUAa HATpHs); MCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XHMHUYECKOH peakIiMu OT BO3ACHCTBUS pa3IUYHBIX (PAKTOPOB;
UCCJIEIOBAHNE  DJIEKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Mpollecca
JVCCOIMAIINN  KUCJIOT, MIeJoYer u coliell  (BO3MOXKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIUX TMPHU3HAKU
MPOTEKaHUsI PeaKIuii HOHHOTO OOMeHa (00pa3oBaHKE OCA/Ka, BBIJEICHUE ra3a,
o0pa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuil (rOpeHHe, peakiu pasiioKeHUs, COCIUHEHMUS);
pacrmo3HaBaHUE HEOPTAHWMYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramner u ux COCOIHMHCHUA

2.1

OO6mass xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHu okucineHus. CTpoeHue U Gu3NYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3amMoOIeiCTBHE C MeETajUlaMH, HEMETaUIaMHM, IIeJoYaMu). XJIOPOBOIOPOI.

CosgHasi KMCJI0Ta, XUMHUYECKUE CBOMCTBA, MOJIydyeHUEe, MpuMeHeHue. JlelictBue




XJIOpa U XJIOPOBOAOpPOJAAa Ha OpraHMU3M UYCIIOBCKaA. Baxneiime XJIOpUAbI U UX

HaxXO0XXACHUEC B IIPUPOAC

2.2

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHn okuciaeHus. CTpoeHue u (Gu3nuecKkue cBocTBa
IPOCTBIX BEIIECTB — KHUCIOPOAAa M Cepbl. AJIOTPONHbIE MOAU(DUKAIIH
KHCJIOPOJIa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
¢u3nyeckne W XUMHUYECKHE CBoOWcTBA. OKCHIBI CEephl KakK MPEICTaBUTEIN
KUCJIOTHBIX OKcHJoB. CepHas KHUCIOTa, (GU3NUYECKHEe M XUMHUYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHUCIOT U cnenuduyeckue). XUMUUIECKHe
peaxiuy, Jexale B OCHOBE IMPOMBIIUICHHOTO Croco0a IMOydyeHHs CepHOU
kucnoThl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEAaKUUs Ha
cynbdar-uoH. Haxoxnenue cepbl u €€ coeMHEeHUi B npupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXAIOMIeH Cpelbl COeTUHEHHUS MU cephbl (KHCIOTHBIE OXK[IH,

3arpsi3HEeHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPeA0TBPAIlCHHUS

2.3

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, pacClpOCTpaHEHUE B IPUPO/IE,
¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUax,
ero (u3MYecKne W XMMHUYECKHE CBOICTBa, MOJydyeHHue W mpumenenue. Comu
aMMOHHMSI, UX (U3HYECKHEe W XUMHYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBenHnasi peakiusi Ha MOHBI AMMOHHMS. A30THAas KUCIOTa, €€ MOIy4YeHue,
¢u3nueckue W XMMUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Mcnoap3oBaHHE HUTPATOB U COJIEH aMMOHHS B
KayeCTBE MHHEPAIbHBIX yH0OpeHUil. XUMUYECKOe 3arps3HEHHE OKpY>Karolei
Cpellbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAH, 3arPA3HEHHE BO3AYyXa, TOYBBI

1 BOJI0EMOB)

2.4

®docdop, amnorponHsle Moaudukanuu dochopa, GU3MIECKUE U XUMUYECKHE
ceorictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qunyeckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIBHBIX YA00pEHUN

2.5

OOmas xapakrtepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aJJIOTPOIIHBIE
MOJIU(UKAIIMK, PACHPOCTPAHEHUE B MPHPOJE, (U3NYECKHE M XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaepona B mpupoze. OKCHIBI yriepoaa,
uX (u3MYecKHe U XUMHUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMOJIy4CHHUC U IIPUMCHCHHUC. DKoJ0oTrHYecKue HpO6J’I€MH, CBA3aHHBIC C OKCHUIOM




yraepoaa(lV); rumoresa Tm00ambHOTO MOTEIUICHUS KIUMaTa; MapHUKOBBIN
a¢dext. YroapHas kuciota u €€ CoOau, UX (PUINYECKUE M XUMHUYECKHE
CBOIicTBa, moiyuyeHHe M mHpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
uonbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3S5IICTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yrinepoga (MeTaH, 3TaH, ITWUJIECH, AaleTWIEH, 3TaHOJ, TJIMLEPHH, YKCyCHas
kucnota). VX coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOJIOTHUYECKH
BaXXHBIX BELIECTBAaX: JXHpaX, OelKax, YIrieBoJaXx — M HUX POJIM B JKU3HU
YyelloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKMX W HEOPraHMYeCKHX

COeIMHEHUH

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOICTBa, IMOJNyYCHHE U
npumeHenne. CoeuHEHUs KpeMHUs B mpupoze. OOmue mpeacTaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinote. CHIMKATHI, UX UCIOJIb30BAHKE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BakHeWIne CTpOUTEIbHBIC MaTEepPHAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jkene300eToH. [IpoGiiembl Ge3omacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: M3ydeHHE O00pa3loB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLUK Ha XJIOPUI-
MOHBl W HAONIOZCHME MPHU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHHE C 00paslamMu XJIOPUAOB
(ranoreHuoB); O3HAKOMJIEHME C o0Opasluamu cepbl U €€ COeIUHEHUIMHU
(BO3MOXKHO  MCIIOJIb30BaHME BHJEOMAaTepHalloB); HAOJIOJEHME Hpoliecca
oOyrimBaHusl caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI;
HU3yYeHUE XUMHYECKUX CBOWCTB pa30aBJIICHHOW CEPHOM KHCIJIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha cyiabhaT-uoH U HaONI0JeHHE Npu3HaKa eé
MPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMU CBOMCTBaAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOYKHO MHCIIOJIb30BAHME BHJIEOMATEpUANIOB), 0O0pa3LamMu
a30THBIX U GocOpHBIX yIOOpEHUH; MOTydeHHEe, COOMpaHNe, pacllO3HABAHUE U
U3Yy4EHUE CBOMICTB aMMMaKa; IpPOBEJACHME KAaueCTBEHHBIX pEaKIUil Ha HOH
aMMOHUS U (QochaT-HOH UM H3yYEHHE MPU3HAKOB MX MPOTEKAHMUS,
B3aMMOJICHICTBUE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBI C MEJbIO (BO3MOXHO
UCIIOJIB30BAaHUE BUJEOMATEPUANIOB); HM3YyYEHUE MOJENEH KPHUCTAUIMUECKUX
pewéTok anmasza, rpadura, (QyuiepeHa; O3HAKOMJIEHHE C IPOLIECCOM

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




NPOTUBOTrasa; MONy4yeHHe, COOMpaHHe, paclo3HABAHUE W H3YYEHHE CBOWCTB
VIJIEKUCIIOr0 ra3a; IpOBEIeHHWE KayeCTBEHHBIX peakuuid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M H3yYEHUE TIPU3HAKOB HX TMPOTEKAHMsS; O3HAKOMIICHHE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PELIEHUE 3KCHEPUMEHTATbHbBIX

3aJa4 I10 TEMC «Baxnaeimme HeMeTamIbl 1 UX COCAUHECHUA»

MeTamisl 1 uX COCIUHCHU

3.1

OOmrast XxapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosioxkenuss B Ilepuoanueckol cucreMe XUMHUYECKHX diaeMeHToB 1M
MenpeneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTaminueckas CBs3b U
METaJlNIMYEcKasl ~ KpUCTa/NIM4decKass peleTKka.  OJIEKTPOXUMHUYECKUH  psf

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

du3nuecKkue ¥ XUMHUYECKUE CBOMCTBA MeTau1oB. OOmIHe CrocoObl MOTydeHHS
MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MoJiokeHHE B Ilepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHTOB [[.1. MenaeneeBa; CTpoeHUE UX aTOMOB; HAXO0XKJICHHE B MPUPOJE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpus M Kauusd. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COeIMHEHU

3.4

[llenouyHO3eMeabHBIE  METAIIbBI MarHMii HM  KajJblMW: IIOJOXKCHUE B
ITepuonuueckoit cucreme xumuueckux d1eMeHToB .M. MenneneeBa; cTpoeHue
WX aTOMOB; HaXxOXXJeHHE B mpupojae. Pu3nueckue M XUMHUYECKHE CBOMCTBA
MarHus M Kaiubliusg. BaxHelmume coequHeHUs Kaiblus (OKCHI, THIPOKCH,

coin). 2KEcTKoCTh BOJBI U CIIOCOOBI €€ YyCTpaHEeHuUs

3.5

Amomunnit: nonoxxeHue B Ileproanueckoil cucTeMe XUMHYECKUX HIIEMEHTOB
.M. Menneneesa; CTpOCHHE aTroma; HaxOXACHUE B mnpupojae. Pusnueckue u
XAUMUYECKHE CBOWCTBA AFOMUHMS. AM(OTEpHBIC CBOMCTBA OKCHIIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneso: nonoxenue B [lepuoanueckoit cucreme xuMuyeckux 3nemeHToB JI.1.
Menzeneesa; CTpOE€HHME aTOMa; HaxXOXIAeHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOWCTBa kene3a. OKcuapl, THAPOKCUAb B coiu xkene3a(ll) u

xene3a(lll), ux cocras, cBoICTBa U OTyYEHUE

XUMUJeCcKu OKCIICPUMCEHT: O3HAKOMIICHHUE C O6p33HaMI/I METAaJIJIOB M CIIJIaBOB,

X (U3MYECKHMMH CBOMCTBAMH; H3Y4YE€HHE PE3YyJIbTaTOB KOPPO3HHM METAIIJIOB




(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), 0co0eHHOCTEH
B3aUMOJICHCTBHMSL  OKCHJA KaJbLUsd M HATpus C BOAOM  (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPHAIIOB); MCCIEJOBAHUE CBOMCTB JKECTKOW BOABI;
nporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJb30BaHHE
BU/IEOMATEPHAJIOB); NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA Ha MOHBI
(MarHusi, Kanpliusi, amomMuHus, uHka, xkenesa(ll) u sxemesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCAaHUE MPOLECCOB OKpalIMBaHUs IUIAMEHW MOHAMH HaTpus,
Kaauss M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHMS W THUAPOKCHIA
LIMHKA; pEIIeHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeime MeTauisl 1

HNX COCAUHCHUA

XuMUs U OKpy>Karoluas cpesa

4.1

Hosrie MaTepuansl u TexHonoruu. BemiecTBa M mMarepuanbl B MOBCETHEBHOM
KU3HU YelloBeKa. XUMus U 3/10poBbe. be3onacHoe MCHoab30BaHUE BEIIECTB U
XUMHUYECKHX peakuui B ObiTy. IlepBas moMoImip mpu XUMHUYECKHX O0XKOTax U

OTPAaBIICHUSIX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HECHHE
okpyxarorieit cpensl [TIK. Pons XuMuu B pelieHUH SKOJIOTHUSCKHUX MPOOIIeM.
[IpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX POJIb B 6BITy " MPOMBIINIJICHHOCTHU

4.3

XUMHYECKUM IKCIICPUMCHT: U3YUCHUC O6p8.3]_IOB MaTCpHaJIOB (CTeKJ'IO, CIIJIaBBbI

MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HAaBa€MOCTU SBJICHUU npupoabl, IMOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMMHYECKOI HAaYKH KakK obOmactu COBpPCMCHHOTI'O
C€CCTCCTBO3HAHWA, KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCJIOBHUAX COBPEMCHHOI'O 06H.ICCTB3.;

IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IIO3HAHHWA, B TOM YHCJIC JSKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAX HMCCICAOBAHUA BCHICCTB U H3YUYCHHA
XHUMHUYCCKHUX pCaKHHﬁ; YMCHHUE HCIIOJIB30BATh MOJACIN JUIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cthepax npodhecCHOHATBLHON JACSITEILHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHUAX
XUMHUYECKOW HAyKH, YTO TO3BOJIMUT OOYYAIOIIUMCS paccMaTpUBATh
XHMHUIO Kak cepy cBoeit Oyayiieii mpodhecCHOHaTbHON AEATSIBHOCTH
U ClielaTh OCO3HAHHBIM BBIOOP XMMHHU KakK MPOQUIBHOTO MpeaMeTa

IIPU MIEPEX0/I€ HAa YPOBEHb CPEIHEr0 00IIEro 00pa3oBaHUs

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II‘/’I, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIINE XHMHUYECKHE TOHATHSA: XHUMHUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHUTEIIbHBIE AaTOMHasi U MOJICKYJIpHas
MaccChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, CONb (CpEedHsisA), XUMHUYECKas
peakuusi, peakUud COCOUHEHMs, PEAKUUU pa3JIOKEHUs, pPEeaKIUU
3aMelIeHus, peakiuu oOMeHa, TeIuioBOW A(PQEKT peakiuy, dK30- H
SHIOTEPMHUYECKHE PEaKIMH, PACTBOP, MaccoBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MacCOBas IOJIsI M TIPOLIEHTHAS KOHIICHTPAIINS

BCHIECTBA B paCTBOPE, AApO aToMa, BHGKT'pOHHI)Iﬁ cIIon aToMa, aTOMHas




opOuTanb, paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XMMHYECKasl CBS3b, AJICKTPOOTPULIATEIBHOCTD, TOJISIPHAS M HETIOJSIpHAs
KOBAJICHTHAas  CBS3b, HOHHAs  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAUINYECKass peméTka (aToMHas, HWOHHAs, MeTaJUINYecKas,
MOJICKYJIIpHAs), MOH, KAaTHOH, aHHMOH, 3JIEKTPOIUT W HEIEKTPOIIHT,
JNMEKTPOJINTHYECKAsT  TUCCOLMAIMS, PEAaKMH HMOHHOTO OOMeHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHE M  BOCCTAHOBJICHHUE, 3JIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIE peaKIny,
CKOPOCTh XMMHYECKOW peakuuu, Katamuzarop, I[IJIK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHMH: 3aKOH COXpPAaHEHHsS MaccChl,
nepuoauueckuii 3axkoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraI[po

2.3

TEOpUU  XUMHUHU: ATOMHO-MOJICKYJIIpHAsi ~ TEOpHs,  TEOpHs

3JIEKTPOJIUTUYECKON AUCCOIHUALUN

Brnagenue ocHOBaMU XMMHUYECKOM IPAaMOTHOCTH, BKIIFOYAIOIIICH:

3.1

YMEHHUE MPaBUIIbHO UCTIOIB30BaTh H3yYEHHbIE BEIIECTBA M MATEPUAIIBI
(B TOM uYHCIe MMHEpaJbHBIE YAOOpPEHHs, METaulbl U CIUIABHI,
OPOAYKTHl TMepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEbCKOM XO3fiCTBE, Ha
HOPOM3BOJICTBE U TOHMMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsS OpraHu3Ma 4eJIoBeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEUIECTB

U XMMHYECKHUX MPOLECCOB HA OPTaHM3M YEJIOBEKa M OKPYKaIOIIYIO

NPUPOAHYIO CPEIY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUUYCCKHEC 3HAHUA CO 3HAHHUAMHU OPYTUX

YUeOHBIX MPEAMETOB

3.3

HaJIM4Ke OmbITa paboThl ¢ pa3TUYHBIMU MCTOYHUKAMHU WH(POpMAIUU
N0 XUMHMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAs JHUTEparypa, CIOBapH,

CIIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(I)OpMaI_II/II-O O BC€IICCTBAX, HX
MMPCBPAlICHHAX u MMPaKTU4ICCKOM IMPUMCHCHUU n YMCHHC

HCIIOIB30BaTh €€ s PECUICHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

BnaneHHe OCHOBaMH ITOHSATHHHOI'O amnmapata ¥ CUMBOJIMYECKOTO

SA3bIKa XHUMHHU JJIs1 COCTaBJICHUSA (bOpMy.]'I HCOPTraHNMYCCKUX BCIICCTB,




ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ; OCHOBaMHu XUMHYECKOM

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHATH CBsI3b TOJIOKEHHS demMeHTa B Ilepuomnueckoii

CUCTEMEC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YHCio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB II0 DHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAJIBIIHS
IIpeacraBnenue 0  NEPpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc atoma, JIEeKTPOOTPULIATEIBHOCTH),

6 NPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXCHHS JJIEMEHTOB B
[lepuoanueckoit cucreme (B Manblx TMEpHOJAaX U TJIABHBIX
MOJIPYIIAX) U AIEKTPOHHOTO CTPOEHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOpraHMYECKHE BELIECTBa

7.3 XUMUYECKHUE PEaKIIU

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMUYECKUX DIJIEMEHTOB, 3apsij

. MOHA

8.2 BUJ] XMMHYECKOH CBS3M M THI KPHUCTAIUTMUECKOH CTPYKTYpHI B

' COCTMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCJIOT, OCHOBAHH )

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBath (PU3HNUECKHe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHi, a30T, (ocdop, cepa, Xjop, HATpui, Kalawii, MarHum,
KaJIBIIWHA, aTFOMHHHM, KEJIE30)
CIIOXHBIX BELIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHMaK, XJIOPOBOAOPOJN, CEPOBOJAOPOJ, OKCHABI U THUIPOKCHUIBI

9.9 metaiioB |-I1A rpynn, amomunus, meau (ll), uunka, xeneza (Il u

' I11), okcuner yraepona (Il u 1V), kpemuus (1V), azora u dpocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 NPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHS, NMPUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOJXHOCTB IMPOTCKAHUA XUMHUYCCKUX

MpEeBpaLICHHUH B Pa3IMUHbIX YCIOBHIX

YMeHHEe COCTABIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHHUSI PEAKLINM, B

10
TOM YHUCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA HM3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TEHETHYECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHne BIYUCIATH (IPOBOJAUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XHMHUYECKOTO JJIEMEHTA B COSTMHCHHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA M €T0 MacCy, 00BEM Ira30B
114 10 YpPaBHCHHSM XHUMHYCCKHUX PEAKIMHA W HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy pearcHTOB WU MPOYKTOB PEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOJIOIeHue,
191 U3MEpEHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE) IIPU H3yUSCHUH BEIIECTB U
' XUMHUYCCKHUX SIBJICHUH; YMeHHE CHOpMYIHpOBaTh NpPoOOJIeMy U
MPEJIOKUTH ITYTH €€ PeIeHuUs
122 Oe3omacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU
' nocyA0i U TabopaTOpHBIM 000PyIOBaHUEM
npaBUIIaMy 0E30IaCHOTO OOPAIICHUS C BEIIECTBAMH, UCIIOIB3yEMBbIMU
B [TOBCETHEBHOMW YKM3HH, MPABUIIAMH TIOBEJICHHS B IEIAX COCPEKCHHUS
123 3II0POBbsI M OKPYXKAIOIICH NPUPOMHOW Cpelbl, MOHHUMAaHUE Bpena
' (omacHOCTH) BO3JCHCTBHSI Ha JKHMBBIC OpPTaHH3MBI OIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAMICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hanmuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBICHUS
CIIEIYIOIIUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 U3YyYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘ICCKI/IMI/I u XUMHNYCCKHUMH SABJICHUAMM, OIIBITHI,




13.2

WIHTIOCTPUPYIOUEC MMTPU3HAKN TPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

U3y4eHHe CIIOCOO0B pa3/iesieHus: cMeceit

13.3

NOJy4YEeHUE KHCIOPOAAa M M3Y4YEHHE €ro CBOMCTB; IOJydyeHHE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIIOro rasza u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4YCHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAacCOBOM  JIOJIEH

pacTBOPEHHOTO BELIECTBA

135

pPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans oOnpeAeNeHUS XapakTepa Cpelbl B PacTBOpax

KHCJIOT U IIeI0YeH

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIAMU,
OKCHUJAaMU  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMHM, COJSIMHU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHEHHUE OJHOIO MeTaula JAPYTMM U3 pacTBopa  COJH;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTpOHI/ITI/I‘leCKaH
JUCCOoOIaIMAa», «Baxwueilimme HeMmeTamlIbl MU HUX COCIUHCHUA,

«BaxHelmme MeTaJlIbl U UX COCAUHECHUA»

13.8

XMUMHYECKUE  OKCICPHUMEHTBI,  WUIFOCTPUPYIOIIUE  MPU3HAKH
NPOTEKAHUS PEaKIMii MOHHOTO OOMCHA;, KaueCTBEHHBIC PCaKIHHM Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HMOHBI: XJIOPHI-, OPOMHI-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCHI-HOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aJlFOMUAHUS,

xenesa (2+) u xenesa (3+), meau (2+), IuHKA

14

YmMmenue:

141

MNPpEACTABIATL PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCJIbCTB, l"pa(bI/IKOB u TaGJ’II/IH U BBbIBJITH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3H MCXKIY pCaJIbHO Ha6J'II-OI[aeMBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMH H IIPOLCCCaAaMH, IPOUCXOIAINMHA B MAKpO- U MUKPOMHUDPE,

OOBSICHITH MPUYUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘{aHBHBIe XUMHUYCCKUC ITOHATHA

11

YucTele BellecTBa U CMECH. Crioco65b1 pasaciICHUA cMmecel

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue dneMeHThl. CHUMBOJBI  XUMHUUYECKUX

OJICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIIICCTBA.

1.3

Xummueckast popmyrna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJIdpHas Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

1.6

KomnyectBo BemectBa. Mok, MomsipHas Macca. MousipHbIE 00BEM Ta30B.
B3aumocBsi3b KoIMYeCTBa, MAcChl M YUCIIa CTPYKTYPHBIX €IMHHUL BEIIECTBA

duznyeckre W XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MACCHI BEIIECTB. XMMHUUYECKUE YPABHEHHUS

[lepnonnueckuit 3akoH m Ilepuonnueckas cucTreMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHne aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuoanyeckas cucremMa XUMUYECKUX dJeMeHTOB J[. 1.
Menpneneesa. Ilepuoasl u rpymmbsl. @PU3HYECKUN CMBICH MOPSAAKOBOIO HOMEPA,

HOMCPOB II€pHUoaa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB

[lepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUMU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kaublius (paadyca aTOMOB, DJIEKTPOOTPUIIATEIEHOCTH,
METAJUTMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUU C TIOJOXXKEHHEM »3yieMeHTOoB B Ilepumoanueckoil cucreme u

CTPOCHUCM UX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (mofisipHass ¥ HEMOJIApHAsl)  CBSI3b.
DNeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  loHHas  CBs3b.

MeTtamnuueckas CBSI3b




3.2

Turnsl KPUCTAJINIMICCKUX peH_IéTOI( (aTOMHaH, HOHHasd, MeTaJ’IJ’II/I‘IeCKaﬂ),
3aBUCHUMOCTh CBOMCTB B€IIECCTBa OT THIIA KpI/ICTaHJII/I‘IeCKOI}’I peIHéTKI/I 1 BHA

XHUMHYECKOH CBSI3U

Baxnerlimme npeACTaBUTENM HEOPraHWYECKWX BemiecTB. Hemeramnbl m ux

COCAUHCHUA. MeTanisl 1 uX COCAUHCHUA

4.1

Knaccudpukanuss m HOMEHKIIaTypa HEOPraHMYECKUX COCAMHEHUN: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIC) u
HeconeoOpa3yroIure; OCHOBaHUHM (IMIENOYM M HEpPACTBOPUMBIE OCHOBAHUS);
KUCIOT (KUCIOpoJcofepkKalue U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIel (CPEAHMX U KUCIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBA MNPpOCTBIX  BCIICCTB-HECMCTAJIJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOa, CEPhI, a30Ta, Gpocdopa, yriepoaa, KpeMHUS

4.3

dusnueckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlkud, Marovusd W KajJlbLUA, aJJlOMUHUSA, KCJIC3a. QHGKTPOXI/IMI/I‘IGCKI/If/'I

PA HAIIPSKEHUN METaJIOB

4.4

du3nyecknue U XUMHYECKHE CBOICTBa BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HCMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

4.6

dusnueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). Tlony4uenue
OKCHJIOB HEMETAJLIOB

Xumudeckue cBoiictBa okcuaoB: MeTauioB |A—IIIA rpynn, nwaka, memu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHIOB QJIIOMUHUSA, >Kene3a, 1uHKa). [lomydeHue ocHOBaHUU U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOmue XMMHUYECKHE CBOWMCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJOPOIHOM,
CEPHUCTOM, CepHOU, a30THOHU, (ochOopHO, KpeMHHUEBOH, yrombHOi. OcoObie
XUMUYECKHE CBOWCTBA KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HOJ'IyLIeHI/IC KHUCJIOT

4.9

OO6mue XxuMHYECKUE CBOMCTBA cpenHuX coliei. [Tomyuenue conei

4.10

[lonydyenue, coOupaHme, pacro3HaBaHHE BOJIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopHu

411

[lonyuenune amMMuaka, CepHOM M a30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O01une

CHOCOOBI OTYYEHHUS] METAJIIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HEOPTaHNUYCCKUX COE€IUHEHMI

XuMudeckue pc€akuuu

5.1

Krnaccugukanms XuMu4eckux peakiuii Mo pa3indHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIUU BEHIECTB, IO TemIoBoMy 3¢ dekrty, 1o

HM3MCHCHHIO CTCIICHEH OKHCIICHHS XUMHYCSCKHUX DJIIEMCHTOB

5.2

TernoBoii 3G heKT XMMUYECKON peakiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pcaKknuu. OKucnuTeIn U BOCCTAHOBHUTEIIH.
HpOI_ICCCLI OKHUCICHUA n BOCCTAHOBJICHUA. BJ'ICKTpOHHHﬁ OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIBHOM pCaKkuu

5.4

TeOpI/Iﬂ 3J'IeKTp0J'II/ITI/I‘{€CKOI71 Aucconranum. KaTI/IOHBI, AHHWOHBI. BHGKTPOJII/ITBI n

HEDJICKTPOJIHUTEI. CunbHbIE U ca0bIe OJICKTPOJINTEL. CreneHb Jucconuanmuu

5.5

Peakiun monHoro oOMeHa. YCJIOBHS NMPOTEKaHUs pEaKIMii MOHHOTO OOMEHa,

TIOJIHBIE ¥ COKPAIEHHBIC NOHHBIE YPABHEHHUS PEAKIUI

XUMHS U OKpYyXKarolas cpeaa

6.1

6.2

BemectBa u MaTepuajibl B IMOBCEJHEBHON JKM3HM 4deJOBeKa. be3zomacHoe
HUCIIOJIB30BaHHUEC BCHICCTB M XHMHUYCCKHUX peaKLII/Iﬁ B J'Ia60paT0pI/II/I u GLITy.

HepBaﬂ TIOMOIIb IMPU XUMHUYCCKUX OKOI'aX U OTPABJICHUAX

XUMHYECKOE 3arps3HCHHE OKpYKalIIeW cpenbl  (KUCIOTHBIE — JTOXKIH,
3arps3HEHUE TOYBBI, BO3/lyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[Ipenenpras pomyctumasi konmeHtpanus BemiecTB (ITJIK). Ponp xumuum B
pelIeHUH HIKOJOTUYECKHX TMpoOjeM. YcuieHue mapHUKOBOro dddekra,

pa3pylieHUue 030HOBOTO CJIOSI

6.3

[lpumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIUIMHE, MPOMBIIUICHHOCTH MU CeJIbCKOM Xo3zsiicTBe. Ilpumenenue
METAJUIOB M CIUIABOB (CTajb, YYT'YyH, IIOPAJIOMUHHUM, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coequHeHUH. [IoHsITHE 0 KOPPO3UK METAIIJIOB, OCHOBHBIE

CITOCOOBI 3alIUTHI X OT KOPPO3UH

6.4

[IpuponHble HUCTOYHHKHU YIIEBOJIOPOAOB (yroyib, MPUPOAHBIN Tra3, HeTh),

MPOYKTHI X MepepadoTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKHMX BEHIECTBAX KaK O COCIMHEHHSIX
yriepoaa (MeTaH, 3TaH, 3THIECH, alleTUIEH, 3TaHOJ, [NIMIEPHH, YKCYCHAs! KHUCIIOTA).
[NonsiTHe 0 OMOJIOTMYECKN BAYKHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YriieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o ¢popMynaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHHSIM




YUYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA
 Xumwms: 8- kjacc: 0a30BbIM  ypOBEHb: Y4Ye€OHHUK; 5-¢ U3JIaHHE,
nepepadoranHoe [abpuenstH  O.C., OctpoymoB W.I'., Crnaaxo C.A.
AKIMOHEpHOE 0011eCTBO «M3paTenscTBO «[IpocBemnienue»
 Xwumusa: 9-i1 kmacc: 0a30BBIM  YpOBEHb: YYEOHUK; 5-¢ u3JaHUE,
nepepadoranHoe [abpuenssH  O.C., OctpoymoB W.I'., Crnaaxo C.A.

AxnmonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUTEJIA

NudopmarimonHo-MeToanuecKkoe MUchbMo 00 OCOOCHHOCTSX MPEToaBaHus
yaeOHoro  mpeamera  «Xumus» B 2025/2026  yyeOHOM  romy
https://edsoo.ru/wp-content/uploads/2025/08/himiya.pdf

MeTOI[I/I‘-IeCKHe peKOMeHI[aI_[I/II/I 10 I/IBy‘{eHI/IIO TCMBI ((OKI/ICJ'IHTGJII)HO-
BOCCTAHOBHUTEJIbHBIE pEeaKkUUu» B UIKOJIBHOM Kypce xumuu (2024r.)
https://edsoo.ru/wp-content/uploads/2025/02/mr himiya o v r.pdf

Y4yeOHO-MeTOIMYeCKOoe O0EeCreYeHre MPOLECCOB MNPENnoAaBaHus XHUMHH,
Ouonoruu, (PU3MKKA HA YPOBHSAX OCHOBHOI'O OOILEro M CPEAHEro OOIIero
O6pa30BaHI/I$I C BKIIFOYCHHUECM HOOIIOJIHHUTCIBbHOI'O MHIKCHCPHOI'O KOMIIOHCHTA
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/umo_dop_inzhenernyj komponent.pdf

bank 3aaHuii 111 TEKYILIETO OLEHUBAHMS MO0 Y4EOHOMY MPEIMETY «XHUMHUSI»
(2024r.) https://edsoo.ru/wp-
content/uploads/2025/02/bank zadanij himiya ooo .pdf

KonrekcrtHbie 3a1aun. 3aganust K yueOHOMY Kypcy «Xumusi». 8 kiacc (2024
r.) https://edsoo.ru/wp-content/uploads/2025/01/kz_himiya 2024.pdf

MCTOI[I/I‘-IGCKI/IG PEKOMCHAAWN 110 CO3JaHUI0 KJIACCOB TCXHOJIOTMYCCKOI'0 U
€CTECTBEHHO-HAYYHOTO MPOQMICH U KJIACCOB C YriayOJEHHBIM H3YYEHUEM
MaTteMaTuky, QU3UKH, XUMHUH, OHOJIOrMU B  00IIe00pa30BaTEIbHBIX
OpraHu3alysIX C UCHOJIb30BaHUEM HHQPPACTPYKTYpPHI, CO3AAHHOW B pamMKax
HalMoHajapHOro mpoekrta «O0pazoBanue» (KBantopuymsl, IT-kyOs1, Touku
pocra U ap.) (2025 T.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov tehnol i en profilej 2025.pdf

Merognueckue pekoMeHmaumu. Opranusanus B3aumonencTBus “llkoma —
BY3 — npeanpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sh_v_p_2025.pdf
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IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
e OO0 MDO https://mob-edu.ru/

e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577

e OU3UKOH JIAB https://physicon.ru/
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