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MHHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma no npeamety « XuMus» Ha ypOBHE OCHOBHOI'O 00111€ero 00pa30BaHUs COCTABJIEHA
Ha OCHOBe TpeOOBaHMH K pe3ylnbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHOW IMPOrpaMMBbI
OCHOBHOTO 00111ero oopasosanusi, npenacrasieHHbIX B DI'OC OO0, DeaepanbHOM aaanTHPOBAHHOM
00pa30BaTEIILHON MPOTpaMMBbI OCHOBHOTO 00111eT0 00pa3oBanus s oOyqaromuxcs ¢ 3I1P, a Taxke
Ha OCHOBE (hefiepabHON pabouell MporpaMMbl BOCIUTAHUS U € YYETOM KOHLENIMH MPernoJjaBaHus
yueOHOTO0 npeamMeTa « XUMHsS» B 00pazoBaTeNbHBIX oprann3anusax Poccuiickoii deneparmm.

[IporpamMma no xumuu pazpaboTaHa Cc LEJIbIO OKa3aHUSI METOANYECKON NOMOIIM YUUTEIIO B
co37aHuU pabouell IpOrpaMMBl 110 Y4e€OHOMY NPEMETY.

[Iporpamma nmo xumuM JAa€T NOPEACTABICHUE O LENsIX, OOmeld cTpareruu oOydeHus,
BOCIIUTaHUS W Pa3BUTHS OOydalOLIUXCS CpEeNCTBAMHU Yy4YeOHOTrO NpeaMeTa, YCTaHABIMBAECT
o0s3aTeNbHOE MPEIMETHOE COJIEp’KaHue, MpelycMaTpUBaeT paclpeiesieHue ero Mo Kiaccam M
CTPYKTYpUpPOBAaHHE MO pa3zesiaM U TeMaM MporpaMMbl M0 XUMHUH, ONPENEIsIeT KOJINYECTBEHHbIE U
KAueCTBEHHBIE XapaKTEPUCTUKU COJAEP)KAHMS, PEKOMEHIYEMYIO MOCIEI0BAaTEIbHOCTh H3yYEHMUS
XAMUU C Y4ETOM MEXIPEAMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00ydarommxcsi, OnpeAeseT BO3MOKHOCTH MpeaMeTa i peaanu3aluu
TpeOOBaHUN K pe3ylbTaTaM OCBOECHMS OCHOBHOW 00pa3oBaTeNIbHON NporpaMMbl Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKke TpeOOBaHUM K pe3yabTaTaM OOy4eHHUs] XUMUU Ha YPOBHE
uene M3ydeHWs IpeaMeTa M OCHOBHBIX BHJIOB  y4eOHO-TIO3HABATEJIbHON AEATEeIbHOCTU
00yJaroIerocs mo OCBOCHHUIO y4eOHOTO COACpKAHUS.

OO0masi xapakTepucTHKA y4eOHOro npeamera «XuMush»

Bxnanx yue6HOTO MpeameTra « XUMHES» B TOCTHIKEHUE 1I€JIel OCHOBHOTO 00111ero o0pa3oBaHus
00yCIIOBJICH BO MHOTOM 3HAYCHHEM XMMHUYECKON HAyKH B MIO3HAHWH 3aKOHOB IPUPOJIbI, B PA3BUTHH
MIPOM3BOIUTEIIBHBIX CHJT OOIIECTBA M CO3/ITAaHUU HOBOM 0a3bl MAaTepUAIBHON KYJIbTYPHI.

XUMHS KakK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK paclpOCTpaHMIIa CBOE BIUSHHUEC Ha BCE
00J1aCTH YeJIOBEYECKOTO CYIICCTBOBAHMS, 3ajJaja HOBOE BHJICHUE MHUpA, CTala HEOTHEMJICMBIM
KOMITOHCHTOM MHPOBOW KYJIBTYPhI, HCOOXOJMMBIM YCIIOBHEM JKH3HHM OOIIECTBA: 3HAHHWE XUMHUHU
CIIY’)KHT OCHOBOM JUIsi (OPMHUPOBAHHMS MHPOBO33PCHHS YEJIOBEKA, €ro IMPEJICTaBICHHHA O
MaTepPHATBLHOM EAMHCTBE MHUPA; BAXKHYIO POJIb UTPaAOT (GOopMUpYEeMble XUMHUEH MPEICTaBICHHS O
B3aUMOIIPEBPALICHUAX SHEPrUM M OO0 SBOJIIOIMH BEIISCTB B MPHUPOJC; COBPEMEHHAs XHUMUS
HaIpaBJICHA Ha PEIICHHE TTI00aTbHBIX MTPOOJIEM YCTONYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOA,
SHEPreTHYECKOM, MHUIIEBON M KOJOTMIEeCKON 0€30IMacCHOCTH, MPOOIIEM 3IpaBOOXPAaHCHUS.

B yciioBusix Bo3pacTaroiero 3Ha4eHusl XUMUH B )KU3HU 00IIECTBA CYIIECTBEHHO MOBBICHIIACH
pOJIb XMMHUYECKOr0 00pa3oBaHus. B muaHe conuanu3anuy OHO SIBJISICTCS OJHUM W3 YCIOBHU
(hOopMHPOBAHKS HHTEIIEKTA JIMYHOCTA U TAPMOHUYHOI'O €€ Pa3BUTHSL.

CoBpeMEHHOMY UYEJIOBEKY XHMHYECKHE 3HAaHUS HEOOXOJMMBI Ui NPHOOpPETCHHUS
OOIIEKYJIBTYPHOTO YPOBHs, IMO3BOJISIONIETO YBEPEHHO TPYIUTHCS B COLMYME W OTBETCTBEHHO
y4acTBOBATh B MHOT0OOpPa3HO# )KH3HH 0OIIECTBA, JUTSI 0CO3HAHHS BAKHOCTH Pa3yMHOTO OTHOIIICHUS
K CBOEMY 3JIOpPOBBIO M 3J0POBBIO JIPYTUX, K OKPYXKArOIIel MPUPOTHOW cpeie, sl TPaMOTHOTO
MOBEACHUS MIPHU UCTIOJIH30BAHUH PA3IMYHBIX MATEPUATIOB U XUMUYECKUX BEIIECTB B MOBCEIHEBHOM
JKU3HHU.

Xumuyeckoe oOpa3zoBaHHe B OCHOBHOM IITKOJIE SIBISIETCS Oa30BBIM IO OTHOIIIEHHIO K CHCTEME
oOmiero xuMuueckoro odpazoanus. [losToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO peau3yeT
MpHUCylre OoO0IIeMy XHMHUYECKOMY OOpa30BAaHUIO KIIOUYEBbIE IIEHHOCTH, KOTOPBIE OTPakKaroT
rocylapCTBeHHbIE, OOIIECTBEHHbIE U WHANBUAYAIbHbIE MOTPEOHOCTU. DTUM



OTIpENIeNAETCSl CYIIHOCTh OOIIeH cTpaTrerud oOydeHHs, BOCIHMTAHUS U PA3BUTUS OOYYAIOIIMXCS
CpeAcTBaMU y4eOHOTO mpenMeTa «XUMUsD.
N3yuyenue npenmera:

o CIOCOOCTBYET pealu3aluyd BO3MOXHOCTEHW IS CaMOpa3BUTHS U (POPMHPOBAHUS
KYJIBTYPBI TMYHOCTH, €€ 0011el 1 (PyHKIIMOHATBHON IPaMOTHOCTH;
o BHOCHT BKJIaA B (OpPMUPOBaHHME MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH

MIOJPOCTKOB, HABBIKOB HX CAMOCTOSITEILHOW Y4YeOHOH JESATENIbHOCTH, AKCIEPUMEHTAIbHbIX U
HCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMMBIX KaKk B IIOBCEJIHEBHOM KH3HM, TaK MU B
podecCHOHATBHON IeATEIHbHOCTH;

o 3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aK/Ia/IbIBAET OCHOBBI LIEJIOCTHOIO
B3IJI[]a HA €IUHCTBO MPUPOJIbI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TalloM B (pOPMHUPOBaAHUU
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH MOJPOCTKOB;

. crocoOcTBYyeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYyUYHBIM
3HAHUSIM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTMYECKOE 00pa3oBaHue 00ydaronxcs.

Hazpannble HampaBieHHsl B 00y4€HUU XUMHUU 00ECIEUMBAIOTCS CIEUU(PUKON colepx aHUs
IpeMeTa, KOTOPBIN SBJISIETCA MeJarOrMuecKy aJalTUPOBAHHBIM OTpaskeHHuEeM 0a30BOM HAYKH XUMUU
Ha OIpE/IEJICHHOM JTare €€ pa3BUTHsl.

Kypc XxumMum OCHOBHOW WIKOJIBI OPHEHTHPOBAaH HAa OCBOEHHE OOYyYarolIMMHCS OCHOB
HEOPraHNYeCKON XMMHUH U HEKOTOPBIX MOHATUH U CBEICHUH 00 OTJENbHBIX 00BbEKTaX OPraHUYECKOM
XUMUH.

CrpykTypa colepkaHusi npeaMera cpOpMUpOBaHAa Ha OCHOBE CHUCTEMHOTO IMOJX0/a K €ro
n3yuenuto. CozepikaHue CKIIaJbIBaeTCsl U3 CUCTEMBI IOHITUIH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE
U CUCTEMbI MOHATUH O XUMHUYecKON peakuuu. O0e 3TU CHUCTEMBI CTPYKTYPHO OPraHU30BaHbI IO
MPUHLHUITY TOCIEA0BATENIbHOIO Pa3BUTHS 3HAHMNW HAa OCHOBE TEOPETUYECKHUX MPEICTABICHUN
Pa3HOro0 YpOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS, YPOBHS
[Tepuonnueckoro 3akona . . MenaeneeBa kak OCHOBHOIO 3aKOHAa XMMHH, YUEHHUSI O CTPOCHUHU
aToMa M XMUMHUYECKOW CBS3U, MPEACTaBICHUN 00 3JIEKTPOJUTHYECKON TUCCOLMAIMM BEIECTB B
pactBopax. Teopernyeckne 3HAHHMS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJIHOTO YPOBHS K APYroMmy, BBIIOJHSS
GyHKIMM OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPaKTUUYECKOTIO
MIPUMEHEHHUS U MTOTYYECHHS U3y4aeMbIX BELLIECTB.

Takas opranuzamus cojepXaHUs Kypca CIOCOOCTBYET MPEICTaBICHUIO XUMHUYECKOU
COCTABJISIOLIEH HAyYHOM KapTHHBI MHUpAa B JIOTMKE €€ CHCTEeMHOW npupoisl. Tem caMbiM
obecrieunBaeTcss BO3MOXXHOCTh (OPMUPOBaHUS Yy OOy4aroNmIMXCs IIEHHOCTHOTO OTHOLICHHUS K
Hay4dHOMY 3HAHUI0O M METOJaM IIO3HaHUsA B Hayke. BaXHO Takke 3aMeTUTh, YTO OCBOEHHUE
COJIepXkKaHUs Kypca MPOUCXOIUT C MPUBJICUEHUEM 3HAaHUM U3 paHee U3YyUEHHBIX KYypPCOB:
«Oxpyxaromuil Mupy», «buonorus» n «Puznkar.

KoppekuronHo-pa3BuBalOIUi NOTEHIMANI Y4eOHOro mpeamera «XUMHUA» 00ecredyruBacT
BO3MOXHOCTH [UISI TIPEOJOJICHHUS OOYYAIOIIMMHUCA CIEAYIOUUX ClIenu(pUuuecKkux TpyAHOCTEH,
00yCIIOBJICHHBIX CIIA00BUACHUEM:

. OTCYTCTBHE Y MOJABIISIFOIIETO OOJBIINHCTBA 00YUaIOIUXCS BO3MOKHOCTH BBISIBIISITH
NPU3HAKM XUMHYECKUX OOBEKTOB, YCTaHABIMBATh pE3YJIbTaTbl U OCOOCHHOCTH IPOTEKAHHS
XMUMHMUYECKUX MPOLIECCOB C TIOMOILBIO 3PEHUS;

o CJIOKHOCTb YCTAHOBJICHHA NPUYNHHO-CICACTBCHHBIX CBA3€EH MCKOY 00bEKTaMH H
ABJICHUAMU, 3aMCIJICHHOCTE M HCUCTKOCTDh MX OIIO3HAHMAA,
o OTCYTCTBHUC BO3MOKHOCTHU NOAKPCIUVICHUA TIO0JIYYAaCMbIX XUMHUUYCCKUX 3HAHUM C

MIOMOIIIBIO 3PUTEIBHBIX 00Pa30B.
[Ipeonosienne ykazaHHBIX TPYAHOCTEN JOJDKHO OCYLIECTBIISITHCS HA KaXKI0M YPOKE YUUTEIEM
B IIpoOIIecce CIEHUANBHO OPraHU30BaHHON KOPPEKLMOHHOM paboOTHI.



Hean uzydyenns yueGHOro npeamera « XuMmsi»

K HampaBneHuo NepBOCTENIEHHOM 3HAUMMOCTH IIPU pean3alii 00pa3oBaTeIbHbIX (PyHKIIMH
npeamera « XUMHS» TPAJUIMOHHO OTHOCAT ()OPMHPOBAHUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMSI, IPAKTUUECKOHN NEeSITeTHbHOCTH YeJI0BEKa M KaK OJHOTO M3
KOMIIOHEHTOB MHMPOBOH KyJbTYpHl. 3ajada MpeaMeTa COCTOMT B (OPMUPOBAHMHU CHCTEMBI
XUMHYECKUX 3HAHUW — BaKHEHIHMX ()AKTOB, MOHITHHA, 3aKOHOB W TEOPETHYCCKHUX TOJIOKCHUH,
JOCTYIIHBIX 0000LIEHUI MUPOBO33PEHUECKOI0 XapaKTepa, si3bIKa HayKH, 3HAHUI O HAyYHBIX METO/1aX
M3Y4YEHUsl BEIIECTB M XMMHUYECKHX PEaKIui, a Takke B (GOPMHUPOBAHUM U PA3BUTHU YMEHHUU U
Coco0OB  JICATENBHOCTH, CBS3aHHBIX C IUIAHUPOBAHWEM, HAONIOJCHHEM U IPOBEACHUEM
XMUMHMUYECKOTO JKCIEPUMEHTa, COOII0ACHUEM IpaBUl 0e30macHOro oOpallleHusi C BEllecTBaMH B
MMOBCEAHEBHOM KU3HH.

Hapsiny ¢ atum nenu usydeHusl npeaMeTa B MporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHBI C
Y4E€TOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO 00111er0 oOpa3zoBanus. CeroaHs B 00pa3oBaHUU
0c000 3HaYMMOM MPU3HAETCS HANPABICHHOCTh 00Y4YEHHs HA Pa3BUTHE U CAaMOPA3BUTHE JIMYHOCTH,
(dbopMHpoBaHHE ee MHTEIJIeKTa U 0011el KynbTypbl. O0yueHHe YMEHUIO YYUTHCS U TPOJOKATh CBOE
00pa3oBaHUE CAMOCTOSITEIbHO CTAHOBUTCS OJHON M3 BaKHEHIINX PYHKIMM y4eOHBIX IPEIMETOB.

B cBs3u ¢ 3TUM IpH M3y4EeHUU NpEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HaYCHHE
MPUOOPEHN TaKue 1eNu, KaK:

. (hopmMupOBaHNE HHTEIUICKTYaIbHO Pa3BUTON TUYHOCTH, TOTOBOM KCAMOOOPa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHUN, CIOCOOHOM alanTUpOBaThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM KU3HU,

o HalpaBJIEHHOCTh OOy4YeHHs] Ha CHCTEMaTH4yecKoe MpUOOLIEHHE Ydaluuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUA, (JOPMHUPYIOLIIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUU;

° obOecrieueHrne yCIOBHM, CITOCOOCTBYIONIUX MPHUOOPETCHUIO OOYYAIOIIUMHUCS OTIbITa
pazHooOpa3HOM JAEATEeTbHOCTH, IO3HAHUS M CaMOIO3HAHHWSA, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHI[I ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJISl PA3IMYHBIX BUJIOB ACSITEIbHOCTH;

o (hopMupoBaHHEe YMEHUN OOBSICHITH U OIICHUBATh SBJICHHUS OKPY)KAIOIIEro MUpa Ha
OCHOBAHUU 3HAHUH U OMbITA, TOJTYYEHHBIX IPU U3YUECHUH XUMUMU;
o ¢bopmupoBanre y OOy4alOUIUXCSd TIyMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs

LEHHOCTH XUMUYECKUX 3HAHUH JIJIs1 BHIPAOOTKH SKOJIOTHUUYECKH 11eTIECO00Pa3HOT0 MOBEACHHS B OBITY
U TPYAOBOW JESATENBHOCTH B ILIENSAX COXPAHEHHS] CBOETO 3J0POBbS M OKpYXKAIOILIEH MPHPOIHOM
Cpelbl;

o pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CIHOCOOHOCTEHl K CaMOKOHTPOJIO H
CaMOBOCIIMTAHHUIO Ha OCHOBE YCBOEHUS 001[€UeTIOBEUECKUX [IEHHOCTEN, TOTOBHOCTU K OCO3HAHHOMY
BBIOOPY MPOGUIIS U HATTPABIIEHHOCTH JAIbHEUIIIEr0 00y4eHH .

Koppexyuonnvle 3aoauu:

o Pa3BuTHe Mpon3BOILHOTO BHUMAaHUS.

o Pa3BuTue namsru.

o Pa3BuTHe 1 KOPPEKLHs MBICIUTENIBHBIX ONIEPALIUH.

. Pa3BuTre MOHOIOTHYECKOMN pEUH.

o Ob6orarieHne akTUBHOTO U MACCUBHOTO CJI0Baps, GOPMUPOBAHUE HOBBIX TIOHATH.

o OOyuenue mpaBuiam 3anucu GopMys U crieualIbHbIX 3HAKOB.

o OOyueHnne TexHUKe npeodpazoBaHust GOpMyI U BEIpAXKEHUH.

o ®opMHpOBaHUE CTIEUATBHBIX TPHEMOB 00CIeI0BaHNUS U N300pAKEHHS U3ydaeMbIX
00BEKTOB.

. ®opMupOBaHUE, YTOUHEHUE WIN KOPPEKLUS MIPEACTABICHUN O IPEAMETAX U
IIpoLIECCaX OKPYXKAIOLIEH 1eHCTBUTEIILHOCTH.

o Pa3BuTHe 1 KOppeKLns yMEHUS yCTaHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H.



Mecto yueOHOro npeamera «XuMus» B y4eOHOM IIaHe

B cucteme obmiero oOpasoBanus «XUMUs» IpU3HAHA 00s3aTEIBbHBIM YU€OHBIM MIPEIMETOM,
KOTOPBIH BXOJUT B COCTaB MPeAMETHON 00acTi «ECcTeCTBEeHHOHAYYHBIE TIPEAMETHI».

VY4eOHbIM TUTAHOM Ha HM3y4eHHE ydeOHOTro mpeamera «XuMus» OTBeAeHO 136 yueOHbIX
4acoB — I10 2 yaca B HeJemro B 8 1 9 ki1accaXx COOTBETCTBEHHO.

COJEP)KAHUE OBYUYEHUSA

8 knace

IlepBoHayaJbHbIEe XUMUYECKHE MOHATHS.
[Ipenmer xumun. Ponp XuMmuu B KHU3HU 4esioBeka. Tema u BeniectBa. PU3MYECKHE CBOWMCTBA
BEIECTB. ArperatHoe cocTtosHue BemiecTB. [IOHATHE O MeToJax TMO3HAHUS B XUMUU. XUMHS B
cucteMe Hayk. YucTeie BemecTBa U cMecu. CriocoObl pa3/ielieHus] CMeceH.
ATOMBI U MOJICKYJIBI. XUMHUYECKHE 31eMEHTH. CHMBOJBI XUMHYECKHX 3JeMeHTOB. [IpocThiec u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE yUEHUE.
Xumudeckas popmyna. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemecTB. OTHOcHUTENbHAs aToOMHas macca. OTHOCUTENbHAs MOJIEKYJsIpHast Macca. MaccoBast J10Jist
XHUMHYECKOTO JJIEMEHTA B COCTUHEHUH.
dusnyeckue W XUMHUYECKUE SBIICHHS. XUMHUYECKasl peakids U €€ NMPHU3HAKU. 3aKOH COXpaHCHHS
MacChl BeIIeCTB. XUMHUSCKHAE ypaBHeHUs. Kiaccudukarus XUMUYECKUX PEakIuil (COCIMHCHHS,
pasnoKeHus1, 3aMeIeHUs, 0OMEHa).
XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYAOW, € MpaBUjIaMu pabOThl B
nabopaTopuy U MpueMaMu OOpalieHus: ¢ JJabopaTOpHBIM O0OpPYAOBaHUEM; M3yYE€HHUE M OTMCAHUE
(bM3UYECKUX CBOMCTB 0Opa3IOB HEOPTraHUYECKUX BEIIECTB; HAOMOACHUE (HU3HMYECKUX (TJIaBJIICHHUE
BOCKa, TasiHUE JIbJIa, paCTHpPAaHUE caxapa B CTYIKe, KUIIEHUE U KOHJEHCAIHsI BOJbI) U XUMUYECKUX
(ropeHue cBeuH, MPOKATMBAHUE METHOM MPOBOJIOKH, B3aMMOJICHCTBUE Mejla ¢ KUCIOTOMN) SIBJICHUM,
HaOoIeHNe ¥ OMKMCaHWE MPU3HAKOB MPOTEKAaHUS XMMHUYECKUX peakuuid (pas3ioxeHHe caxapa,
B3aMMOJICHCTBHUE CEPHOM KHUC- JIOTHI C XJOopuaoMm Oapusi, pasnoxkenue ruapokcuma meau(ll) mpum
HarpeBaHWH, B3aUMO/IEHCTBHUE kee3a ¢ pactBopoM cosr Meau(1])); n3yuenue cnoco0oB paszaeneHus
cMmeceil (C MOMOIIBI0 MarHuTa, (pUIBTPOBaHUE, BBIMAPUBAHUE, AUCTUILIALUSA, Xpomarorpadus),
MIPOBEJICHUE OUUCTKH MTOBAPEHHOM COJIM; HAOIOIEHUE U ONIMCAHUE PE3YJIbTATOB MIPOBEICHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl; CO3/IaHUE MOJIENIe MOJIEKYIT (LIapOCTEP>KHEBBIX).

BaxHelinmue npeacTaBuTe/ M HEOPraHNYECKNX BeleCTB.
Bo3nyx — cmech razos. Cocta Bo3ayxa. Kucinopoa — anemeHT u npocToe BemecTBo. Haxoxaenue
KHUCIIOpo/a B Tpupone, (u3Mueckue M XUMHUYECKHe CBOicTBa (peakuuu ropeHus). OKCHUIBL
[Ipumenenne kucnopona. CrnocoObl MOTy4YEeHUs KHUCIOpPOJa B JIAOOPATOPHUH U MPOMBIIUIEHHOCTH.
KpyrosopoT xucnopoza B npupoje. O30H — ajioTpornHas MOAUQPHUKAIUSI KUCIOPOIa.
TennoBoit 3 peKT XMMUUECKON peakluy, TEPMOXUMHUYECKHIE YPaBHEHUS, K30~ U SHAOTEPMUUYECKUE
peakiuu. ToOmIuBO: yrojib U METaH. 3arpsA3HEHUE BO3JyXa, YCUJIEHHE MNapHUKOBOTrO 3(dekra,
paspylieHre 030HOBOTO CIOSL.
Bonopon — snemeHT u mpocroe BemiecTBO. HaxokleHue Boaopoda B mpupoje, GuU3nYecKue u
XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MonyueHusi. Kuciaotel u conu.
KonuuectBo Bemecta. Mosb. MosmsipHas Macca. 3akoH ABOTaapo.
MounsipHbiii 00BeM ra3oB. PacyeTsl Mo XUMHYECKUM YPaBHEHUSIM.
duznyeckue cBoicTBa BoJbl. Bona kak pactBoputens. PactBopsl. HackilieHHbIe U HEHACHIIIIEHHBIE
pacTtBopsl. Pacmeopumocms éeugecma 6 6ode. MaccoBasi 0TSl BEUIECTBA B pacTBOpe. XUMHUUYECKUE
cBoiictBa Bojbl. OcHOBaHUs. Poiib pacTBOpPOB B MpUPOJIE U B KU3HU YeToBeka. KpyroBopot BojbI B
npupoie. 3arps3HeHue MpupoHbIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.
Knaccudukamuss  Heopranmueckux  coenuHeHwit.  Oxkcugpl.  Krnaccuduxamuss — OKCHIOB:
coneoOpa3ymomniue (OCHOBHBIC, KUCIOTHBIE, aM(OTepHbIe) U HecoseoOpasyromue. HomeHknarypa



OKCUJIOB (MEXIyHapoaHass W TpuBHalibHAs1). Du3nyeckue M XUMHUYECKHE CBOMCTBA OKCHJIOB.
ITony4yenue oxkcua0B.
OcHoBanwms. Knaccuduxanusi ocCHOBaHUH: IS0 U HEPACTBOPUMBIC OocHOBaHMS. HoMeHKIaTypa
OCHOBaHUH (MEXIyHapoJHasi U TpUBUAIbHAsA). PU3NYECKUE U XUMHUUYECKUE CBOMCTBA OCHOBAaHUM.
[Tosmyuenne oCHOBaHUM.
Kucnotel. Knaccugpukanus kucnor. HomeHknmatypa KuCIOT (MEXAyHApOgHAs W TPUBHAIBHAS).
du3nyecKkue U XUMUYECKue cBoMcTBa KUCHOT. Psan akruBHoctn metayuioB H. H. bekerosa. Ilo
Jy4eHHE KUCIIOT.
Conu. Homenknarypa cosueil (MexayHapoaHasi U TPUBHAJIbHASA).
du3nyecKre U XUMUYECKUE CBOMCTBA cojie. [lomyuenue coueil.
['eneTnyeckast CBA3b MKy KilacCaMU HEOPraHUYECKUX COCTUHEHUH.
XUMHYECKUN DKCIEPUMEHT: KAueCTBEHHOE ONPENEICHUE COJEPKaHHUS KHCIOpPOJa B BO3AYXE;
MoJlyueHue, coOupaHHe, paclo3HaBaHME M H3YYEHHE CBOWCTB KHCIOpOJAa; HaOJIo/IeHue
B3aMMOJICHCTBUS BEIECTB C KUCIOPOJOM W YCIOBHS BO3HMKHOBEHHUS W TPEKPAIICHUS] TOPEHUS
(Tmoskapa); 03HAKOMJIEHHE C 00pa3llaMy OKCHJIOB U OTIMCAHUE UX CBOMCTB; MOJIyYCHHE, COOMpPAHHE,
pacro3HaBaHUE W W3Y4YEHHE CBOMCTB BOJIOPOJia (TOpEHHUE); B3aUMOJICUCTBUE BOJOPO/Ia C OKCHIOM
Menu(Il) (BO3MOXXHO HCIOJB30BaHKME BUJIEOMATEPUATIOB); HaOMIOJEHUE OO0pa3IoB BEIIECTB
KOJIMYeCTBOM 1 MOJb; HCCIEIOBaHUE OCOOSHHOCTEH pacTBOPEHHS BEIIECTB C Pa3InYHOMN
PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMPEIEIECHHOW MAcCOBOW JOJEH PACTBOPEHHOTO
BEIIIECTBA; B3aUMOJICUCTBHE BOJBI C METAITIaMU (HATPUEM U KaJibllieM) (BO3MOYKHO MCIOJIb30BaHNE
BHJICOMATEPHAJIOB); OTPEJEICHHUE PACTBOPOB KHCJIOT W IIENOYEH C TMOMOIIBI0 HHIAUKATOPOB;
rccaeaoBaHue 00pa3ioB HEOPraHMYECKUX BEIIECTB pa3- JUYHBIX KJIIACCOB; HAOIIOICHNE N3MEHECHUSI
OKpacKd WHJIMKATOPOB B pPacTBOpax KHUCJIOT M IIEIOYEH;, M3ydeHHWE B3aUMOJICHCTBHS OKCH- Ja
menu(Il) c pacTBOpOM CepHOM KUCTOTHI, KHCIIOT C METaJUIAMH, PEaKIIUi HEUTpaTu3alyiu; OJyICHHE
HEPACTBOPUMBIX OCHOBAHM, BHITECHEHHWE OJHOTO MeTajlla APYrMM M3 PacTBOpPa COJIM; pEIICHUE
AKCIEPUMEHTAJIBHBIX 3ajau Mo TeMe «BakHelue Kiacchl HEOPraHMYECKUX COSAMHEHUI».
Ilepuoguveckuii 3akoH u Ilepuoguueckass cucrema xumudeckux djementos J[. U.
MengeseeBa. Ctpoenne atomoB. Xumu4eckass cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu.
[lepBpie MOMBITKM KIACCUPUKAIUU XUMHUYECKUX dJeMeHTOB. [loHSATHE O Tpymnmax CXOJHBIX
3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMENIbHBIE METAUIbl, TAJIOT€HbI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(poTepHbIE OKCUJIBI U THIPOKCU/IBL.
[Tepuonuueckuii 3akoH. Ilepuoamueckas cucrema xumuueckux asnemeHtoB JI. M. MenneneeBa.
Kopotkonepuoanass u anuxHHOmepuonHas ¢opmbl [leproguueckoil cHCTEMbl XUMHYECKHX
anementoB JI. 1. MenaeneeBa. [lepuoasl u rpynnbel. u3nueckuid CMBIC MOPAIKOBOTO HOMEpA,
HOMEPOB MEPUO/Ia U TPYIIIIHI IIEMEHTA.
Crpoenue atomoB. CocrtaB aToMHbIX siep. M3orombl. DnektpoHbl. CTpoeHHE 3IEKTPOHHBIX
00o10uek atoMoB nepBbix 20 xumuueckux snneMenToB [lepuoauueckoii cucremsr 1. 1. Menneneena.
XapakTepucTUKa XMMHUYECKOTO 3JIeMeHTa 1o ero nojnoxenuto B [lepumomuueckoii cucreme /1. .
Menneneesa.
3aKOHOMEPHOCTH M3MEHEHUsl paJuyca aTOMOB XHMHYECKUX OJIIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO TpynnaM W mnepuojaaMm. 3HaueHue llepuogmueckoro 3akoHa u
[lepuoanueckoil CHUCTEMBl XMMHUYECKHMX D3JIEMEHTOB JUIsl pa3BUTHUS Haykh W mpaktuku. J[. W.
MeHeneeB — y4eHbI U TpakJaHUH.
Xumuyeckas cBs3b. KoBaneHTHas (MosisipHash M HEMOJSPHAs) CBsI3b. DJIEKTPOOTPHUIATENEHOCTD
XUMUYECKUX 3JIeMEHTOB. MIOHHAas CBA3b.
Crenenb oxucneHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipomeccel OKHUCIEHUS U
BOCCTaHOBJIEHUA. OKUCIUTENU U BOCCTAHOBUTEIH.
XUMHUYECKUH  OKCIIEPUMEHT: H3y4eHHe OOpa3IloB BEIIECTB METAaUIOB M  HEMETaJUIOB;
B3aMMO/ICIICTBHE TUAPOKCH/IA IIUHKA C PACTBOPAMHU KUCIIOT U IIEJI0OYEH; TPOBEJACHHE OIBITOB,



WUTIOCTPUPYIOIINX MPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKiuil (TOpeHHe, peakKiuu
Pa3IoKEHUs, COCIUHEHMUS).

MexnpeaMeTHble CBSI3H.

Peanu3zanusi MEXIpeIMETHBIX CBS3ed TNpPU WM3YYCHHH XUMHH OCYIIECTBIISCTCS Yepe3
WCIOJIb30BaHME KaK OOIIMX ECTECTBCHHO-HAYYHBIX TIOHSATUH, TaK W TOHSATHH, SBISIOIIAXCS
CUCTEMHBIMH JIJISl OTJCJIBHBIX TPEMETOB €CTECTBEHHO-HAYIHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC MMOHATHS: HAYYHBIA (DAKT, TMIIOTE3a, TEOPHUs, 3aKOH, aHAJIU3,
CUHTE3, KilaccuuKamus, TNEepUOJNIHOCTh, HAOMIOACHHWE, OKCIEPUMEHT, MOJICIUPOBAHUE,
HU3MEpEHUE, MOJICTIh, SIBJICHHE.

duznka: Marepusi, aroMm, OJJEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIWI, H30TOIIbI,
PaTmoaKTUBHOCTb, MOJIEKYJIA, SJEKTPHUIECKUH 3apsii, BEUIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE
BEIECTBA, Ia3, (PM3MUSCKUE BETUYHUHBI, SUHHUIIBI H3MEPCHHS, KOCMOC, TUIaHETHI, 3Be3/1bl, CoJHIIE.

buonorus: porocunTes, npixanue, onocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIbL, TOPHBIE OPO/IbI, TIOJE3HBIE UCKOTIAEMBIE,
TOTUTHBO, BOJTHBIC PECYPCHI.

9 knace

BemecTBo u xXuMH4YecKasi peakuus.
[Iepnoanueckuit 3akoH. Ilepnomuueckas cucrema xummyeckux snnemeHToB JI. M. MeHneneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKHX AJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaus, KaJlbLUig M WX COEAUHEHHUH B COOTBETCTBUU C IIOJIO)KEHHEM DIIEMEHTOB B
[Iepunoanueckoil cucTteMe U CTPOEHUEM UX aTOMOB.
CrpoeHue BemiecTBa: BUIbl XUMHUYECKOW CBSI3M. THIBI KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKN U BUIA XUMUYECKON CBS3H.
Knaccugukanus ¥ HOMEHK/IAaTypa HEOPraHMUYECKHX BELIECTB (MEKIYHApOJIHAas U TPUBUAJIbHAS).
XVUMHYECKHE CBOMCTBA BEHIECTB, OTHOCSIIMXCS K pa3IUYHBIM KJIaccaM HEOPraHMYeCKHX
COCIMHEHUH, TEHETUYECKas CBA3b HEOPTaHNYECKUX BEIIECCTB.
Knaccupukanus XUMHUYECKMX peakUuil IO pa3lIW4yHbIM IpU3HaKaMm (10 YUCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKLMU BEIIECTB, IO TEIIIOBOMY PQEKTY, 10 U3MEHEHHIO CTENEHEH OKHUCIEHUs
XUMUYECKUX HJIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTajau3aTopa). DK30- U SHIAOTEpPMUYECKUE
peakuuy, TCPMOXUMHUYECKUE yPABHEHUS.
[TonsiTue o ckopoctu xuMudeckoil peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. lIoHsATHE O TOMOIE€HHBIX M TE€TEPOT€HHBIX peaKuusaX. [lowamue o Xumuueckom
paenogecuu. Dakmopwl, 6ruAUWUE HA CKOPOCHb XUMUYECKOU Peakyull U NOA0AHCEHUE XUMULECKO20
PpasHoeecus.
OKuHCIUTENBPHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, JIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAaHOBUTEIbHOM peakuuu. CocTaBlICHHE YpPaBHEHUH OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakumii ¢ UCIOJIb30BaHUEM METO/Ia ANEKTPOHHOro OajaHca.
Teopus 3MEKTPONUTUYECKON AUCCOLUALMU. DJIEKTPOJIMTEI U HENIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHn3M JUCCOLMALMU BEIIECTB C DPA3IMYHBIMM BUJAMH XUMHMUYECKOM cBs3u. CreneHb
aucconranuu. CUiIbHBIE U C1a0ble JIEKTPOJIUTHI.
Peakiun uMoHHOro oOMeHa. YCNOBHMs MpPOTEKaHHWs peakuMid HOHHOrO OOMEeHa, IOJIHbIE U
COKpAIIEHHbIE HMOHHBIE YpPaBHEHMsI peakiuil. CBOWCTBAa KUCJIOT, OCHOBAHUH M COJEH B CBETE
NpeJCTaBICHUN 00 AMEKTPOIUTHIECKOH nucconranui. KauecTBeHHbIE peakiiui Ha UOHBL. [lonamue
0 eudpoause coneu.
XUMUYECKUN  DKCIEPUMEHT: O3HAKOMJIEHHE C  MOJEISAMU  KPUCTAUIMYECKUX  PEIIETOK
HEOpPraHMYeCKUX BELIECTB — METAJUIOB UM HeMeTauloB (rpadura M anmMmasa), CIOKHBIX BEIECTB
(xyopua HaTpHs); UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIMH OT BO3ACUCTBUS
pa3nUyHBIX (PAKTOPOB; HCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JIMCCOLMALMU  KHCJIOT, IIeJo4Yed M cojedl (BO3MOKHO HCIIOJIb30BaHUE BHUIEOMATEPHAJIOB);
MIPOBEICHUE OTBITOB, WJUTIOCTPUPYIOIIUX NPU3HAKU NMPOTEKAHUs PEeaKLUUi HOHHOTO OOMeHa



(oOpazoBaHue Ocaika, BEICTICHUE ra3a, 00pa3oBaHKUe BOJIbI); OTBITOB, HJUIIOCTPUPYIOMIUX IPUMEPHI
OKUCITUTEIBHO-BOCCTAHOBUTEINIbHBIX pEaKIUil (TOpeHue, pPeakuu pasJIoKEeHHs, COCIUHEHUS);
pacrno3HaBaHUE HEOPTaHUYECKHUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIMi HA MOHBI; PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HeMeTa/uibl M UX COeTUHEHUSI.
OOmiast XxapakTepucTuka TrajnoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CTpoeHne u (pu3nUecKre CBOWCTBA MPOCTHIX BEUIECTB — TaJIOTEHOB. XMUMHUYECKHUE
CBOMCTBAa Ha IpUMeEpe XJopa (B3aUMOJEHCTBUE C METaUIaMM, HEMeTaJlylaMH, IIeJI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XMMHUYECKHUE CBOMCTBA, MOJy4YeHHE, MpuMeHeHue. JleiictBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHU3M YelOBEKa. BaHeWline XJIOpUIAbl M HUX HAXOXKICHUE B
MIPUPOJIE.
O6mas xapakTtepuctuka 31emMeHToB VIA-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIC
CTETIEHU OKUCIICHHUS.
CrpoeHre u (u3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIO pOJa U Cepbl. AJIOTPOIHbBIE
MoJu(UKAIIUK KHUCJIOpPOJia U Ccepbl. XHMMHUYECKHE CBOMCTBa cepbl. CepoBOJOpON, CTPOCHHE,
¢bu3nvecKkne U XUMHUYECKHuEe CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTta, pu3MUecKue U XUMHUYECKUe CBOICTBa (00IIMe KaK MpeACTaBUTENS Kilacca KUCIOT
n crneurduueckne). XUMHUUECKHE pEaKIMM, JieKallie B OCHOBE IPOMBIIUIEHHOrO crocoba
noJiyueHusi cepHoil KUcJOThl. [Ipumenenne. Cosin CepHOM KHUCIOTHI, KAYECTBEHHAs pEaklus Ha
cynbdar-uoH. HaxoxneHue ceppl U ee COEAMHEHUH B mpupoje. XUMHYECKOE 3arpsizHeHHe
OKpY’KaIolllel cpeJibl COETMHEHHUSIMU Cephl (KUCIOTHBIE I05K/IU, 3arps3HEHHE BO3/1yXa U BOJIOEMOB),
CHOCOOBI €ro Mpe0TBPALCHHSL.
OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
CTETIeHU OKUCIICHHUS.
A3oT, pacnpocTpaHeHue B mpupoje, pu3nyeckue U XMMHUECKHe CBOiCTBa. KpyroBopoT a3oTa B
npupojae. AMMHaK, ero (pu3nueckue U XUMUYECKHE CBOMCTBA, MojydeHue u npumeHeHue. Comau
aMMOHMSI, UX GU3NYECKUE U XUMHUYECKUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakiiys Ha HOHbBI
aMMOHUA. A30THasi KHCJIOTa, €€ IMoJydeHue, (PU3NYecKue M XUMHUYECKHE CBOMCTBa (0Omue Kak
MIpeICTaBUTEINs KJlacca KUCIOT U cnenuduueckue). Mcnonap3oBaHue HUTPATOB U COJIeH aMMOHUS B
KauecTBE MHHEpPAIbHBIX  YAOOpeHUH. XUMHUECKOe 3arps3HeHHEe OKpYXKarolled  cpelibl
COEIMHEHUSMH a30Ta (KUCIOTHBIE JOXKAH, 3arpsi3HEHHE BO3/1yXa, TOUBBI U BOJJOEMOB).
docdop, ammorpornHeie Moaudukanuu (Gocdopa, duU3MUECKHEe W XUMHUYECKHE CBOHCTBA. OKCHI
docthopa(V) um dochopHas kucnora, Qpu3MYECKHe W XUMHUUYCCKHE CBOWCTBA, IOJyYCHHE.
Ucnonb3oBanue pocdaToB B KauecTBE MUHEPATBHBIX YAOOPEHUN.
O6mas xapakrepucTtrka syeMeHToB [VA-rpymmbl. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe
CTETIeHH OKUCIICHHUS.
VYrnepon, aquioTponHble MOIU(BUKALIUY, PaCIPOCTpaHEHUE B MPUpPOe, pU3nuecKkue U XUMUYECKHe
cBoiictBa. Ancopbuusa. Kpyrosopot yriepona B mpupone. Okcupl yrieponaa, ux (GU3NYECKUe U
XMMHYECKHE CBOWCTBA, IEHCTBUE Ha )KUBBIE OPraHU3MBbI, [TOJIyYeHUE U IPUMEHEHHE. JKOJIOTHUeCcKue
npo0sieMbl, cBs3aHHbIe ¢ OkcHaoM yriiepoaa (IV); rumoresa rio0anbHOrO MOTEIUICHHS KIMMATa;
napHUKOBBIA 3(dekt. YroyibHas KUCIOTa U €€ CONH, UX (U3NYECKUE U XUMHUYECKHE CBOWCTBA,
noytyueHue u npuMeHenne. Kauectsennas peakius Ha KapOoHaT-uoHbI. Mcnonbp3oBanue kapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH U CEJTLCKOM XO3SHCTBE.
[lepBoHauanbHbIE TOHATHSA 00 OPraHWYECKUX BEIIECTBAX KaK O COEAMHEHHUAX yriepoja (MeTaH,
9TaH, STUJICH, alleTUJICH, dTaHOJ, TJIUIEPUH, YKCYCHas KUCI0Ta). Mx cocmas u xumuieckoe
cmpoenue. TloHsTHE O OMONOTUYECKU BAXKHBIX BEIIECTBAX: >KHMpaX, OeNKax, yrieBojaXx — U UX
POJIU B )KU3HU UeloBeKka. MamepuanvHoe eOUHCMB0 OpeaHUYeCKUX U HeOP2AHUYeCKUX COeOUHeHUII.
Kpemuuii, ero ¢pusndeckie u XUMUIECKHE CBOWCTBA, MOJTy4YeHHUEe U ipuMeHeHne. CoeTnHeHus
KpeMHus B ipupoae. Oouue npeacrasienus o6 okcuae kpemuus (IV) u KpeMHHEBON KHCIOTE.
CunukaTel, WX WCIOJb30BaHHE B OBITY, MEIWIMHE, NPOMBIIUICHHOCTH. Baoicueluue
cmpoumenbHble MAMepuansl: Kepamukd, Cmekio, yemenm, 6emon, sxcenezobemon. Ilpobremoi
0e30nacHo2o UCNONbL308AHUSA CIMPOUMENbHBIX MAMEPUATLO8 8 NOBCEOHEBHOU HCUSHIUL.



XUMHUYECKUH IKCIIEPUMEHT: HM3y4YeHHE OOpa3I0OB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOU
KHCIIOTHI; MPOBEICHNE KAUECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI W HAONIOJCHWE MPU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTPAXKAIOMINEC (PUINICCKUE M XUMHUYECKHE CBOWCTBA TaJIOTEHOB M WX
coeIMHEHUH (BO3MOKHO MCIIOJIb30BaHUE BUIEOMAaTEPHAIOB); 03HAKOMJIEHHE C 00pa3LaMu XJIOPUJIOB
(ramoreHu10B); O3HAKOMIIEHHE ¢ 00pa3liaMu Cepbl U €€ COeTMHEHUAMHU (BO3MOXHO HCIOJIh30BAHNE
BHJIEOMATEpUasoB);  HaOmoJeHWe  mpoliecca OOyrjauBaHUs — caxapa IOJ  JCHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTbI; M3y4E€HUE XMMUYECKUX CBOMCTB pa30aBiICHHOW CEpHOMU
KHCJIOTHI, TPOBEJCHUE KAUYECTBEHHOH peaknuu Ha Cynb(ar-MoH M HaOIIOJCHUE IpH3HAKa ee
MPOTEKAHMS, O3HAKOMJICHWE C (PU3UYCCKHMMH CBOHCTBaAMHU a3oTa, ¢ochopa W HX COCAMHCHUU
(BO3MOXKHO HCIIOJIb30BAaHHE BUACOMATEPHAJIOB), 0Opa3laMu a30THBIX U (OCHOPHBIX YIOOpEHHUIA;
[0JIyueHue, COOMpaHue, paclio3HaBaHuE U U3yYEHUE CBOMCTB aMMHUaKa; IPOBEICHNE KAYECTBEHHBIX
peakiuii Ha MIOH aMMOHUS B (hochaT-uoH U U3ydeHUEe TPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEIbI0 (BO3MOYKHO HCIOJIb30BAaHUE BHUJEOMATEPHAIIOB);
M3Y4YE€HHE MOJIeNel KpUCTAIIIMYECKUX PEIIeTOK ainmasa, rpadura, QymiepeHa; 03HAaKOMIIEHHE C
MPOIIECCOM  aJICOPOLIMKM  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOWCTBOM
MIPOTUBOTra3a; IMOJy4eHUue, coOMpaHMe, pacllo3HaBaHWE M HM3y4EHHE CBOWMCTB YIJIEKUCIIOIO ras3a;
MPOBEICHUE KAYECTBEHHBIX pEaKIMil Ha KapOOHAT- M CHJIMKAT-MOHBI U W3YYCHHE MPU3HAKOB HX
MPOTEKAaHUs; O3HAKOMJICHHE C TPOAYKIHMEH CHJIMKATHOM MPOMBINUICHHOCTH, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHelme HeMeTallIbl U UX COCTUHECHHS.

MeTaJsibl M X COETUHEHMUSI.
OO0mrast XapaKTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJUVIOB Ha OCHOBAHWU WX IOJIOXKEHUS B
[Tepuonnueckoit cucreme xumudecknx 3nemMeHToB . . MenzaeneeBa u crpoenust atomoB. CTpoeHue
MeTaiyioB.  Meramnuyeckass  CBsI3b M MeTaJUIMYecKass  KpUCTAJUIMUECKas  pelleTka.
DJIEKTPOXUMUYECKUH P HAMPsHKEHUNA MeTall JI0B. DU3NUECKHE U XUMUYECKUE CBOMCTBaAMETAIIIOB.
OO6mme crocoObl mosydeHus MeTaioB. [loHsATHE O KOpPpPO3WM METAIIOB, OCHOBHBIE CIIOCOOBI
3aIMTH X OT Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHIN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y MPOMBIIIJIEHHOCTH.
[Ilenounble MeTamabl: moJiokeHue B Ilepuommueckoil cucreme XuMmudeckux snemeHtoB J[. .
MenpeneeBa; CTpO€HUE UX aTOMOB; HaX0XkAeHUE B npupoje. Puznueckue U XUMUUYECKHE CBOICTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U THAPOKCUIIBI HATpUsl U Kaius. [I[pumMeHeHne menouHbIxX
METaJJIOB ¥ UX COCIUHEHUI.
[[lerouHO3eMENbHBIE METAJUIBI MarHUM W Kalbluil: mosioxkeHue B [lepuoanueckoit cucreme
xumuueckux siemeHtoB JI. M. MenzgeneeBa; cTpoeHHe UX aTOMOB; HAaXOXKJIEHUE B MPHUPOJIE.
Ou3nyecKue U XUMUYECKHE CBOMCTBA MarHus U Kajiblus. Baxueiive coequHeHns Kaibius (OKCU/,
TUAPOKCHU, coJin). ZKeCTKOCTh BOJIBI U CIOCOOBI €€ YCTpaHEHUSI.
Amromunmit: nonoxxenue B [lepuoanueckoit cucreme xumuueckux snemeHToB J[. M. Menneneesa;
CTpOEHHE aToMa; HaxokJIeHue B mpupone. Duznyeckue U XUMUYECKHUE CBOWCTBA ATIOMUHUSL.
AmboTepHbIe CBOWCTBA OKCHJIA U TUPOKCUIA ATIOMUHUS.
XKenezo: monoxenune B Ilepuonmueckoii cucrteme xummuueckux snemeHtoB . M. Menneneesa;
CTpOEHHUE aTOMa; HaxOoXJeHue B npupoie. Pusnueckue U XUMHUYECKUE CBOWCTBA keme3a. OKCUIpbl,
ruapokcu bl v coin xenesa (1) u sxenesa (I11), ux cocras, CBOWCTBA U MMOJyYCHHE.
XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3iaMi MeTal- JIOB U CIIJIaBOB, UX (PU3UYECKUMU
CBOMCTBaMM; W3Y4YE€HHE pe3yJIbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO  HCIOJB30BaHUE
BHJIEOMATEPHUANIOB), 0COOEHHOCTEN B3aMMOJCHCTBUS OKCHU/IA KABIIHUSI U HATPUSI C BOJON (BO3MOKHO
HCIOJIb30BaHME BUJIEOMATEPHAIIOB); HMCCIEIOBAHUE CBOMCTB >KECTKOHM BOJBI; Mpoliecca TOPEHHUs
kKene3a B KUCJO- poje (BO3MOXHO HCIHOJIB30BaHUE BHAEOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, Kaublivs, aTIOMUHUS, [TuHKA, kene3a(ll) u xeneza(Ill),
meau(Il)); nabmroneHne U omucaHue MPOIECCOB OKPAIIMBAHUS IUIAMEHU HOHAMU HATpUs, KIS U
KanbIusl (BO3MOXHO HCIONB30BaHUE BHACOMATEPUAIOB); HCCIEOBaHHEe aM(OTEPHBIX CBOWCTB
TUIPOKCUIA ATIOMHUHUS U THAPOKCUIA [IMHKA; pelIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe
«BaxHelIue MeTaibl U UX COSTUHEHUS.

XuMus U OKpPY:KaKIIas cpeaa.



HoBele maTepuanbl u TexHOJOrMM. BemiecTBa M marepuanbl B IIOBCEJHEBHOM KU3HU 4YEJIOBEKA.
Xumust ¥ 310poBhe. be3onacHoe UCIoJIb30BaHNEe BEIIECTB U XMMHUYECKHUX peakiuii B ObiTy. [lepBas
IIOMOIIb IPU XUMHUYECKMX O0XKOrax M oOTpaBieHUsAX. OCHOBBI HKOJIOTMYECKOM TI'PaMOTHOCTH.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOILEN cpenibl (IpeiesibHask JOIMyCTUMAasi KOHIEHTpalus BELIECTB
— ITAK). Ponb xuMuu B perieHHH SKOJIOTHIECKUX POOIeM.
[IpupoaHble HMCTOYHHUKHU YIJIEBOJOPOAOB (Yroib, MHPUPOAHBIM ra3, HE(Tb), MNPOAYKTHl HX
nepepadoTKH, UX POJIb B OBITY M IPOMBIIIIIEHHOCTH.
XUMUYECKUN SKCIEPUMEHT: H3ydeHHEe O0Opa3LoB MaTepualioB (CTEKJIO, CIUIaBbl METAJJIOB,
MIOJINMEPHBIE MaTEPUAIIbI).

MexnpeamerHble CBSI3H.
Peanu3zanus MeXIIpeIMETHBIX CBSI3€H NPU U3yYEHUH XUMUH OCYIIECTBIISETCS. Yepe3 UCIOJIb30BaHUE
KaK OOIIMX EeCTECTBEHHO-HAy4YHBIX MOHATHH, TaK M MNOHSATHUM, SBISIOMIMXCS CHUCTEMHBIMM IS
OTJIEbHBIX MTPEIMETOB €CTECTBEHHO-HAYUYHOTO [IUKJIA.
OO011ue ecTeCTBEHHO-HAay4YHbIE MOHATHUS: HAYYHBIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
KJIacCU(pUKaAIUs, TMEePUOJUYHOCTh, HAOIIOJEHHE, OSKCIEPUMEHT, MOJIEIUPOBaHUE, H3MEPEHHUE,
MOJIEeNb, SIBIEHUE, MapHUKOBBIA 3(ddexr, TexHonorus, marepuanbl. Puszuka: MaTepus, aToM,
AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIIbl, PaAMOAKTUBHOCTb, MOJIEKYIIA, SIEKTPUUECKUI
3apsifl, MPOBOJHUKH, TOTYIPOBOJHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM,
arperaTHoe COCTOSIHHE BEIleCTBa, ra3, pacTBOP, PAaCTBOPUMOCTh, KpPUCTAJJIMYECKas pEeLIeTKa,
CIUIaBbl, (U3UYECKUE BEJIMYMHBI, €IUHUIBI W3MEpPEHHUs, KOCMHYECKOE IPOCTPAaHCTBO, IJIAHETHI,
3Be31bI, CoJTHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, sKOCHUCTEMA, MUHEpAJIbHbIE YIOOpEHMS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTBI, MUTA TeJIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpAIIBI, TOPHBIE TTOPOIBI, IOJIE3HBIE UCKOTTAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSI TIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUS

JIn4HOCTHBIE pe3yJbTaThI

JIMuyHOCTHBIE PE3yIBTAThl OCBOCHHUS YUCOHOTO MpeaMeTa « XUMHUsDy JOCTUTAIOTCS B €IMHCTBE
y4eOHOM W BOCIHTATEIBHON [ESITEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHHCKUMHU
COLIMOKYJIbTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSTHIMHA BOOIIIECTBE MPABHIIAMH
Y HOpMaMHU IMOBEJICHHSI U CIIOCOOCTBYIOT MPOIIECcCaM CaMOIIO3HAHHUSI, CAMOPA3BUTHSI M COIMATH3AIIAN
00yJaronuxcs.

JIMYHOCTHBIE Pe3yabTAThI OTPAKAOT CPOPMHPOBAHHOCTH, B TOM YHCIIC B YACTH:

Ilampuomuueckoco  6ocnumawnusi:  TEHHOCTHOTO  OTHOIIEGHUS K  OTEYECTBECHHOMY
KYJIBTYPHOMY, UCTOPHYECKOMY U HAYYHOMY HACIICIUIO, IOHUMAaHUsI 3HAYCHUS XUMUYCCKON HAayKH
B J)KM3HU COBPEMEHHOT0 00IIECTBA, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(MOPMAIIHEH O TepPeI0BBIX
JOCTHDKEHUSIX U OTKPBITUSX MHPOBON M OTECUYECTBCHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HaHUSX 00 YCTPOICTBE MHpa U OOIIECTBA.

I'pasicoanckoco eocnumarnusi: TIPEICTABICHUS O COLMAIBHBIX HOpPMax M IpaBHJax
MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH, y4eOHO-UCCIIe0BATENIbCKOM, TBOPUECKOW M APYTUX BUAAX JESITEIbHOCTH; TOTOBHOCTH K
pazHoo0pa3HO COBMECTHOU NESATENBHOCTH MPHU BBHIMOJIHEHUHM Y4eOHBIX, MMO3HABATEIbHBIX 3ajad,
BBITIOJIHEHUN XUMHUYECKHX OJKCIEPUMEHTOB, CO3JaHHH YUYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHUMAHUIO M B3aHMMOIIOMOIIM B IPOILIECCE 3TOM yueOHOU MesTeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE MOBEIEHUE U MOCTYNKUA CBOMX TOBApHILEH C TO3UIIMM HPABCTBEHHBIX M MPABOBBIX
HOPM C y4ETOM OCO3HAHMSI MTOCIIEJCTBUI MOCTYIKOB.

Llennocmu nayunoeo no3HaHUs:

o MHUPOBO33PEHUYECKUX TMPEACTABICHUI O BEIIECTBE M XUMHUYECKON peaKiuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTABIISIIOIIUX OCHOBY JUIS
MMOHUMAHMUSI CYIIIHOCTH HAaYyYHOW KapTHUHBI MUpPA; MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
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Pa3sBUTHUA ITIPUPO/JIbI, B3AMMOCBA3AX YCJIOBCKA C HpHpOILHOfI CpGI[OfI, 0 POJIM XUMHUHU B MTO3HAHUU ITUX
3aKOHOMEPHOCTEH;

e [I03HABATEIbHBIX MOTUBOB, HAIIPABJIEHHBIX HA MOJIy4Y€HNE HOBBIX 3HAHUI IO XUMUH,
HEOO0XOAUMBIX [T 00BSICHEHHUS HAOII0JaEMBIX MPOIIECCOB U SIBJICHUH;
. MO3HABATEIbHON, WH(POPMALMOHHOM W YUTATEIbCKOM KYJIbTYphl, B TOM 4YHCIE

HABBIKOB CAMOCTOSTEIHHON PabOTHI ¢ y9eOHBIMH TEKCTAMH, CIIPABOYHOM JTUTEPATYPOU, TOCTYITHBIMU
TEXHHUUYECKUMU CPEJICTBAMU WH(OPMAIIMOHHBIX TEXHOJIOTHH;

. MHTEpeca K 00y4EeHHUIO U I03HAHHUIO, JIF0003HATEIBHOCTH, TOTOBHOCTH UM CLIOCOOHOCTH
K camM000pa30BaHUIO, MPOCKTHON W HCCIIEIOBATEIILCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPaBJICHHOCTH U YPOBHS 00YYCHHS B JATTbHEHUIIIEM;

Dopmuposanusi Kyibmypvl 300p06bs. OCO3HAHMUSI IIEHHOCTH JKU3HHM, OTBETCTBEHHOIO
OTHOIIEHUSI K CBOEMY 3/10POBbIO, YCTAHOBKH Ha 370pOBbIil 00pa3 )KM3HU, OCO3HAHUs MOCIEICTBUN 1
HENPUITHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS alIKOTr0JIsl, HAPKOTUKOB, KypeHHsl), HE0OOX0IMMOCTH
COONIONICHUST TIpaBUJI OE30MaCHOCTH TpU OOpamieHNH C XUMHUYECKHMMH BEIIECTBAMHU B OBITY U
peaNbHOM KU3HH;

Tpyoosozo eocnumaHus: WHTEpeca K IMPAKTUYECKOMY H3YYEHHIO Npodeccuil u Tpyaa
Pa3IMYHOIO PoJa, YBaAKEHUE K TPYAY U pe3yiabTaTaM TpPYyJIOBOH JEATENIbHOCTH, B TOM YHUCIIE Ha
OCHOBE INMPUMEHEHHsI TPEIMETHBIX 3HAHWH IO XWMHH, OCO3HAHHOTO BBIOOpA WHIAMBUAYATIHLHOMN
TPAaEKTOPUH MTPOIOIDKEHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOLIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; YCHEIHON NpoQeccCHOHANbHON NeATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHI; TOTOBHOCTD aJITAalITUPOBATHCS B MTPO(ECCHOHALHON Cpejie;

OKonocuuecko2o 60cnumanus:

o HKOJIOTUYECKHU I1eJIECO00Pa3HOTO OTHOMICHUSI K NPUPOJE KaK WCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUS IIEHHOCTH 3/I0pOBOTO U 0€30MacHOr0 00pasa sKU3HH,
OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOJICHUs MPaBWJI 0E30I1MaCHOTO TMOBENEHUS MPU padOTe C BEIIECTBAMH, a TaKKE B
CUTYaIUSIX, YTPOXKAIOIIHUX 3J0POBbIO U KU3HHU JTIOJICH;

o CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydyaeMble NPU U3YYEHUU XUMUU, Ui PELICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH NPUPOJHOU CpEIOi, MOBBIIICHUS YPOBHSA 3KOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHHUS TIOOATBFHOTO XapakTepa SKOJOTMYECKHX MpOoOJIeM M MyTell UX perieHHs
MIOCPEJICTBOM METOJIOB XUMHUH;

. 9KOJIOTMYECKOT0 MBIIUICHUS, YMEHUS PYKOBOJACTBOBATHCA UM B IO3HABATEIBHOM,
KOMMYHHMKATHUBHOW U COLIMANIBHON MTPaKTHKE.

CrnenunajnbHble JUYHOCTHBIE Pe3yJIbTAThI:

° YMEHHE COTIOCTABJIATh 3PUTEIIbHBIC BIICUATICHHS C YYETOM IOJIyYEHHBIX 3HAHUI 00
OCOOCHHOCTSIX CBOETO 3PUTEIHLHOTO BOCIPUSATHS, HA OCHOBAaHUU CPOPMHUPOBAHHBIX MPEIICTABICHUIA
0 MpeMEeTax U ABJICHUAX OKPYKAIOIIEH IEHCTBUTENLHOCTH;

® C(l)OpMI/IpOBaHHOCTI) MOTHUBaIlNH K 06y‘leHI/IIO n ueneHaHpaBneHHoﬁ IMO3HABaTEILHOM
ACATCIIBbHOCTH,
® CIIOCOOHOCTb K OCMBICJIEHHIO U ,I[I/I(l)(l)epeHI_II/IaHI/II/I KapTHuHbI MHpa, €€ BPCMCHHO-

HpOCTpaHCTBeHHOﬁ OpraHu3ainuu.

MetanpeamMeTHble pe3yJIbTaThI

B cocraBe MeTanpeIMETHBIX pe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE U1 (DOPMUPOBAHMS
MHUPOBO33pEHUsI OOILIECHAyYHbIE TMOHATHS (3aKOH, TEOpHs, NMPHHLUI, TUIOTe3a, (PakT, cucrema,
IpoIecc, SKCHEPUMEHT M JIp.), KOTOpPbI€ MCIHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHMM M3 3TUX MPeIMETOB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HaydyHOM KapTUHE MHUpPA, U YHUBEpCalbHble YyueOHble AEHCTBHs (TIO3HABATENIbHBIE,
KOMMYHHUKATHBHbBIE, DPETYISATUBHBIE), KOTOpble oOOecrneYnBaoT (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YIEOHOM IeATETbHOCTH.

MeranpeaqMeTHble pe3ynbTaThl OCBOCHMS Yy4yeOHOro mpeamera «XUMHs» OTpPaxaroT
OBJIAJIEHUE YHUBEPCAJIbHBIMM [T03HABATEIBHBIMU ICHCTBUSMHU, B TOM YHUCIIE:
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baszosvimu nocuneckumu oetcmsuamu:

J YMEHHUEM HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS NPU OCBOCHUU 3HAHUU:
PacKphIBaTh CMBICT XUMHYECKUX MOHATUN (BBIACTATh MX XapaKTEpPHbIC MPU3HAKU, YCTAHABIMBATDH
B3aMMOCBS3b C JPYTrUMH MOHSATHIMM), UCIIOJIb30BaTh TOHATHS JJIs1 OOBSICHEHUS OTAEIbHBIX (DaKTOB
U SBIICHWI; BBIOMpPATh OCHOBAHMSA M KPUTEPUU Ui KIACCH(PUKALMK XUMHUYECKHX BELIECTB M
XAMUYECKUX PEaKIHii; yCTaHABIMBATh INPUYMHHO-CICACTBEHHBIE CBSI3HM MEXIy OObBEKTaMu
W3YUYEHHSI; CTPOUTD JIOTHUECKUE PACCYKACHUS (MHIYKTHBHBIE, IeIyKTUBHBIC, 110 aHAJIOTHH); 1eJIaTh
BBIBO/IBI U 3aKJTIOUCHHS,;

o YMEHHEM TIPUMEHSTh B TpOLEcCe TMO3HAHWA TMOHATHA (IpeAMETHBIE U
MeTanpeIMEeTHbIE), CHMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, HUCHOJb3yeMble B  XHMHH,
peoOpa3oBhIBATh HIMPOKO MPUMEHSIEMBIE B XMMHUU MOJEIbHBIC NPEACTABICHUS — XUMUYECKUN
3HaK (CHMBOJI JJIEMEHTa), XUMHUYeckas (GopMmyna W ypaBHEHHE XHMHUYECKOW pEaKIuu — TpH
peneHnn y4eOHO-TI03HABATENbHBIX 3a/1ad; ¢ YIYETOM STHX MOJICIBHBIX MPEICTABICHUH BBISBISTH U
XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKA H3Y49aeMBIX OOBEKTOB — XHMHYECKHX BEIIECTB W
XAMUYECKUX PEaKINi; BBISBISATH OOMIMEe 3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTHBOPEUUS B M3y9aeMBIX TpOIeccax M SBJICHUSAX; MPeIIaraTb KPUTEPUH JUTSL BBISBICHUS dTHX
3aKOHOMEPHOCTEH M MPOTUBOPEUMNIi; CAMOCTOSTEIILHO BRIOMPATH CIIOCO0 pelIeHust yueOHOM 3a1a4n
(cpaBHMBATh HECKOJILKO BapWAHTOB pEIICHUs, BBIOMpATh HaWOoNee MOIXOMANINH ¢ y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPHUER);

Baszosvimu uccredosamenvckumu oeticmeusimu:

o YMEHHEM HCIOJIb30BaTh MIOCTABIICHHBIE BOTIPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHMS,
a TaKke B KA4yeCTBE OCHOBBI Uil (POPMUPOBAHHS THIIOTE3Bl MO TPOBEPKE TMPABHUIBHOCTH
BBICKa3bIBAEMBIX CYKICHU;

o MpHOOPETEHHUE OTIBITA 110 TUTAHUPOBAHHIO, OPTaHU3AINY U TIPOBEICHUIO YICHUYESCKUX
AKCTIEPUMEHTOB: YMEHHE HAOJIO/aTh 3a XOJIOM IpOIecca, CaMOCTOSITEIFHO MPOTHO3HPOBATH €T0
pe3yabTar, (GOpMyIUpOBaThH OOOOIIEHUS M BBIBOIBI IO pE3yJabTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O TPOJICIaHHON padoTe;

Pabomoii ¢ unghopmayueii:

o YMEHHUEM BBIOMPATh, aHATM3UPOBATH U MHTEPIIPETUPOBATH MH(POPMAITUIO PA3TUIHBIX
BUJOB M (opM mpejcTaBieHUs, TMOJYYaeMyK) M3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS
JUTEepaTypa XUMHYECKOTO COJICPIKaHMsI, CIIPAaBOYHbBIE ITOCOOHS, pecypchl MHTepHEeTa); KpUTHIECKU
OIICHUBATh MMPOTHBOPECUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

o YMEHUEM TPUMEHSATh PAa3JIMYHbIC METOAbl M 3alpoChl NpPU TIOUCKE H OTOOpe
WHGOpPMAIIMM W COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIMMBIX ISl BBIMOJHEHHS YYEOHBIX U
MO3HABATENBHBIX 337ad ONPEACIEHHOTO THIIA; NMPHOOPETEHHE OTBITa B OOJACTH HUCIIOJIB30BaHUS
WHPOPMAIIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJIOTHH,  OBIQJCHUE  KYJIbTYpOW  aKTHBHOTO
WCIIOJIb30BAHUS PA3INYHBIX TIOMCKOBBIX CHCTEM; CAMOCTOSTEIILHO BBIOUPATh ONTUMAIIbHYIO GOPMY
npeacTaBicHuss MHOOPMAIMM M WUTIOCTPUPOBATh pellacMble 3aJauyd HECIOXKHBIMU CXEMaMH,
JMarpaMMamHu, IpyruMu GopMaMu rpaguKe U UX KOMOMHAIUSIMH,

o YMEHHUEM UCIIO0JIh30BaTh M aHAJTM3UPOBATH B MIPOIIECCE YUCOHOH U UCCIICI0BATEIILCKOM
JESTeTbHOCTH UH(OPMAIIHIO O BIMSHUHU MPOMBIIUICHHOCTH, CEIILCKOTO X03sICTBA M TPAHCIIOPTA Ha
COCTOSIHHE OKPY)KAIOLIeH MPUPOTHON CpeIbl;

Vuueepcanbubimu KOMMYHUKAMUBHBIMU OCUCMEUMIL

J YMEHHEM 3aJ]aBaTh BOMNPOCH (B XOJ€ JIMalora W/WIM JTUCKYCCHM) IO CYIIECTBY
oOcyxnaeMoil  TeMbl, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO  BBIOJIHEHUS
MIPEUI0KEHHON 3a/1au;

J NpUOOpETEeHUE OMbITa MPE3CHTALUN PE3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
HKCIIEpUMEHTa (J1a00paTOPHOTO OIBbITA, TA00PATOPHOHM pabOTHI 1O MCCIEIOBAHUIO CBOWCTBBEILECTB,
y4eOHOTO MPOEKTa);

o 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU [I03HABaTEIbHOH U
HCCIIEI0BATENILCKOM JIEATETLHOCTH P PELICHUH BO3HUKAIONIUX MPOOJIeM Ha OCHOBE y4éTa 00X
MHTEPECOB U COTJIACOBAHUS MO3UIMN (00CYKIeHHsI, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBD»,
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KOOpAMHALUA COBMECTHBIX JACUCTBUM, ONIPENEICHUE KPUTEPUEB 110 OLIEHKE KA4eCTBA BBIIIOJIHEHHOMN
paboThI 1 1p.);

Yuusepcanvnuvimu pecyiamunvimu 0etucmeusmu.

o YMEHUEM CaMOCTOSATENIBHO ONpEACNATh LEIU  JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIMPOBATH W TIPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTB,
BbIOMpaTh Hambojee APPEeKTHBHBIC CIIOCOOBI pEIIeHUs YYeOHBIX M II03HABATENBHBIX 3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WJIM KOPPEKTUPOBATh IPEIUIOKEHHBIA AITOPUTM JEUCTBUHM IIpHU
BBINIOJIHEHUH 33JJaHUM ¢ YUETOM IOJIy4EHHUS] HOBBIX 3HAHUI 00 M3ydyaeMbIX 00bEKTaX — BEIIECTBAX
U peaKLHsX; OLEHUBATH COOTBETCTBUE MTOYYEHHOTO PE3YyJIbTaTa 3asiBJICHHOM 1IN,

° YMCHHUEM HUCIIOJIB30BATh W AHAJIM3HUPOBATHL KOHTCKCTHI, IpCAjaracMbIC B YCJIOBUHU
3a/IaHHAMN.

CneunuajbHble MeTanpeaAMeTHbIe Pe3yJIbTaThI:

[ YMCHHUEC HCII0Jb30BaTh COXPAHHBIC aHAJIM3AaTOPhI B Pa3JIMYHLIX BUJAAX ACATCIIBHOCTH
(yueOHO-TI03HaBaTENbHOW, OPUEHTUPOBOYHOM, TPYJOBOM);

° MIPUMEHSTH 3pUTEIBHO-0CA3aTENbHBIN c1I0CO0 00cIe10BaHus U BOCIIPUSITHS;

[ YMCHUEC I10JIb30BaThCA COBPEMCHHBIMHA cpeacrBaMmu KOMMYHUKAIHU,
TU(IOTEXHUUYECKUMHU CPEACTBAMH, IPUMEHSIEMbIMU B y4€OHOM IIPOLIECCE;

L4 YMCHUC INNIaHUPOBATH NPEAMETHO-TIPAKTUICCKUC ﬂCfICTBHSI C Y4E€TOM HMCIOLICTOCA
3pUTEIBHOTO JUAarHo3a B COOTBETCTBUU C MOCTABICHHOM 3a/1a4eil;

L4 YMCHUC ITPOSBIIATH B KOMMYHI/IKaTI/IBHOI\/II ACATCIIBHOCTH, aACKBATHBIC CUTYalluH,
HeBepOabHbIe (POPMBI OOIIEHNUS;

° YMEHHE BECTU CaMOCTOATENbHBIN MOUCK HH(POPMAINY;

° CHOCOOHOCTh K TpeoOpa3oBaHHUIO, COXPAaHEHUIO U Iepenadye HHpopmanuu,
MIOJIy4EHHO B pe3ynbTaTe YTCHUs WM ayJJUPOBaHHUS;

° CIOCOOHOCTH y4aCTBOBATh B PEUEBOM OOIICHUH, COOIIOasi HOPMBI PEYESBOTO
ITHUKETA, a/IeKBATHO UCIOJIb30BATh XKECThl U MUMUKY;

° CIOCOOHOCTh OLICHMBATh CBOIO p€4b C TOYKU 3PEHUS €€ COAEPIKaHUs, SI3IKOBOTO
odopMIICHHUS;

° YMEHHUE HaXOUTh I'paMMaTUYECKHE U peUeBble OLIMOKHU, HEJJOUEThI, UCIIPABIIATH HX;

° YMEHHUE IJIaHUPOBATh, KOHTPOJIMPOBATh U OLIEHUBATh ydeOHbIE JEHCTBUS C YUETOM,

HMCIOLIETOCA 3PUTCIBHOIO JUarHo3a B COOTBECTCTBHUU C TIOCTaBJICHHOM 3az[aqel71 " YCIOBHAMHU €€
pcairs3anuu.

IIpenmerHbie pe3yJibTaThl

8 KJIace

° PacKpbIBaTh CMbICII OCHOBHBIX XUMHUUYECKUX TIOHITHNA: aTOM, MOJIEKYJIa, XUMUYECKUN
3JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpPOJHAs W HEOJHOPOJHAs),
BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJWYECTBO BEILECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBasi 0J1s1 XMMUYECKOTI'0 3J1e- MEHTa B COSIMHEHUH, MOJIIPHBII 00BbEM, OKCHUI,
KHCJIOTa, OCHOBAaHUE, COJIb, 2JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKas peakLus,
KJaccu(UKalysl peakUui: peakUuHd COEIUHEHUs, PEAKLUU PA3JIOKEHHs, peakiUH 3aMeLICHHUs,
peakuuu 00- MEHa, 9K30- U SHAOTEPMHUUECKUE peaKIMU; TeIIoBoi 3¢pdekT peakuuu; sApo aroma,
AJIEKTPOHHBIA CJOM aToma, aTOMHas OpOUTalb, paAUyC aroMa, XMMHUYECKas CBs3b, MOJSpHas U
HENoJIApHasl KOBAJIEHTHAsl CBsI3b, MOHHAs CBSA3b, WOH, KaTHOH, aHUOH, PacTBOp, MaccoBas J0JIA
BellecTBa (MPOLEHTHAs KOHIIEHTPALUs) B pacTBOPE;

° WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHATHHA (cM. m. 1) u
IIPUMEHSTH 3TU NOHATHUS IIPU ONIMCAHUU BEIIECTB U UX NPEBPALLECHUM;

° UCIOJb30BaTh XUMHUYECKYIO CHMBOJMKY Ul COCTaBlIeHHs (OpPMYN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINIA;

° OTIpeNeNATh BAaJEHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHUSX; CTEIEHb
OKHCIICHHSI SJIEMEHTOB B OMHAPHBIX COEAMHEHHSX; MPUHAUIEKHOCTh BEIIECTB K OINpeNeIEHHOMY
KJlaccy COEIUHEHUH Mo GopMmynaM; BHJ XUMUYECKOH CBsI3U (KOBaJEeHTHAs U MOHHAs) B
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HEOPraHUYECKUX COEIMHEHUSX;
° packpsiBaTh cMbici [lepuonnueckoro 3akoHa JI. 1. MenzaeneeBa: 1eMOHCTPUPOBATh
IIOHUMAaHUE NEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB XMMMUYECKUX AIEMEHTOB OT MX IOJIOXKEHUS B
[leproguueckoil cuUCTEME; 3aKOHOB COXPAaHEHMS] MacChl BEILECTB, [TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHs, 3aKOHAa ABOTAJpO; OMUCHIBATh M XapaKTEPH30BaTh TAOIMYHYIO (HOpMy
[leproauueckoil cuCTEMbl XMMUUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «ry1aBHas noArpymnmna (A-
rpynmna)» u «mnobouHas noarpynmna (b-rpymma)», manbsle u OoJbIIME TMEPHOMABI; COOTHOCHTH
0003HaueHHsI, KOTOpBIE UMEIOTCs B Tabimie «lleproauaeckas cucreMa XUMAYECKUX 3JIeMeHTOB /1.
W. MenneneeBa» ¢ 4MCIOBBIMHU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(cocraB u 3apsn sapa, 00I1ee YUCIIO AMEKTPOHOB U PACIIPEIEICHHUE UX 110 AJIEKTPOHHBIM CIIOSIM);

° KIaccu(GUIPOBAaTh ~ XMMHUYECKHE  OJIEMEHTHl;  HEOPraHWYEeCKHE  BEIECTBA,;
XMUMHMUYECKHE peakiuu (MO0 YHCIy M COCTaBy YyYacTBYIOLIUX B PEAKIMM BEIIECTB, MO TEMJIOBOMY
sdexry);

° XapaKTepu30BaTh (OMHUCHIBATh) OOIINE XMMHUYECKHUE CBOMCTBA BEIIECTB PA3ITHMUYHBIX
KJIaCCOB, MOJTBEp)KJasi OINKCAaHUE IPUMEpPaMU MOJIEKYISPHBIX YpPAaBHEHUH COOTBETCTBYIOLINX
XUMHYECKUX PEAKIIHi;

® IIPOTHO3UPOBATH CBOMCTBaA BC€IICCTB B 3aBUCHUMOCTH OT MX Ka4€CTBCHHOI'O COCTaBa,
BO3MOXXHOCTH NPOTECKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIOBUAX;
L] BBIYUCIIAATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MaCChl BEIIECTB; MACCOBYIO

JIOJIF0 XMMHYECKOT0 3JeMEeHTa 1Mo (opMylie COeAUHEHMS; MacCOBYIO JIOJIIO0 BEIECTBA B PAacTBOPE;
IIPOBOJIUTH PACUYETHI 110 YPABHEHUIO XMMUYECKON PEAKIUH;

L] IMPHUMCHATH OCHOBHBIC OII€palnun MBICITUTEITbHON JACATCIIbHOCTH — aHaJIu3 U CUHTE3,
cpaBHEHHUE, 0000IIeHIE, CUCTEMATH3AIINIO, KJIACCU(UKAITUIO, BHISBICHUE IPUUYNHHO -CIIEJICTBEHHBIX
CBSI3eM — ISl U3y4EHUS CBOMCTB BELIECTB U XUMHUYECKUX PEAKIUi; €CTECTBEHHO-HAYyYHbIE METO IbI
MO3HAHUsl — Ha0I0/IeHUe, U3MEPEHNE, MOJICINPOBAHNE, SKCIIEPUMEHT (PEeasIbHbIN U MBICICHHBIN);

° clieIoBaTh MpaBUiiaM TIOJb30BAaHUS XHMHUYECKON mOcynoil M J1abopaTOpHBIM
o0opynoBaHUEM, a TAKKE IPaBUIaM 00paIIeHHsI C BELIECTBAMH B COOTBETCTBUU C MHCTPYKLUSAMH IO
BBITIOJIHEHUIO J1a0OPAaTOPHBIX XUMHUYECKUX OMBITOB MO IMOJYYEHHUIO U COOMpPAHHUIO I'a3000pa3HbIX
BEIECTB (BOJIOPOJa M KUCIOPOA), MPUTOTOBICHUIO PACTBOPOB C OMPEACAEHHON MAcCOBOM ojeH
pacTBOPEHHOTO BELIECTBA; IJIAHUPOBATh M NPOBOJAUTH XUMHUYECKHUE OSKCIEPUMEHTHI IO
pacrno3HaBaHUIO PACTBOPOB LIEI0YEH U KUCIOT € IOMOIIBIO HHAUKATOPOB (JIaKMyc, (eHo(pTaNerH,
METUJIOPAHXK U Jp.).

9 kJiacc

. PacKpbIBATH CMBICII OCHOBHBIX XUMUYECKUX IOHATHUI: XUMUYECKUN JJIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, AaHHOH, IIPOCTO€ BELIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTb,
AIEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKUCIECHUS, XUMUYECKasl PEaKLIMsl, XUMHUYECKas CBSA3b, TEILUIOBOU
3pQexT peakuuu, MOJIb, MOJIPHBIE O00BEM, pacTBOP; SJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOLMAIMS, peakU HOHHOTO OOMEHa, Karalu3aTtop, XUMHYECKOoe
paBHOBecHUe, 0OpaTHMble 1 HEOOpaTUMBbIE pEaKIMU, OKUCIUTENb- HO-BOCCTAHOBUTEIIbHBIE PEaKIUH,
OKHCIIUTENb, BOCCTAHOBUTEJb, OKUCIEHHE M BOCCTAHOBJIEHUE, AaJUIOTPOIUS, aM(OTEpHOCTb,
XUMUYECKas CBsI3b (KOBAJCHTHAs, MOHHAsI, METAJUTMUECKas), KpUCTAIIIMUECKas: peéTka, Koppo3us
METAaJUIOB, CIUIABbI; CKOPOCTh XUMHUECKOM peakluu, npeeabHo fonyctumas koHueHTparus (ITIK)
BEILIECTBA,

) WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHHA (cM. m. 1) u
[IPUMEHATH OTU IOHATHUS IIPU ONMCAHUU BEILECTB U UX IIPEBPALLCHUN;

° UCMOJb30BaTh XMMHMUYECKYI0O CHMBOJMKY JUIl COCTaBJIeHHs (OpMYN BEIIECTB H
YPaBHEHUHN XUMHUYECKUX PEaKIINii;

° OIIPENENATh BAJICGHTHOCTb U CTEIEHb OKUCIEHUS XUMUYECKUX DIEMEHTOB B
COCIMHECHUAX pA3JIMYHOIO COCTAaBa; IPUHAMIEKHOCTb BELIECTB K OIPEACIEHHOMY KIACCy
COeMHEHUN mo ¢opmynaMm; BHJ XUMHUYECKOW CBs3M (KOBaJCHTHAs, MOHHAs, METAJUIMYEcKas) B
HEOPraHUYeCKUX COEAMHEHHSX; 3apsi/l HOHA IO XUMHUYECKOH (opMyIie; XapakTep cpe/ibl B BOJHBIX
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pacTBOpax HEOPraHUUYECKUX COEMHEHUH, TUIl KPUCTAJUINYECKOH PElIETKN KOHKPETHOTO BEIIECTBA;

° packpsiBaTh cMbIci [lepuoanueckoro 3akona /. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMaHHUE: OMHCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepnoandeckoit cuctembl
XMMHMUYECKUX AJIEMEHTOB: pa3inyaTh IOHATUS «IJaBHas noarpynna (A- rpynma)» M «11o0ovyHas
noarpymnna (b-rpynmna)y», mansie 1 60JIbIINe TEPUOIBI; COOTHOCUTH 0003HAUEHHSI, KOTOPBIE UMEIOTCS
B IEPUOAMYECKON TaOIUIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKUX
2JIEMEHTOB (COCTaB U 3apsj siipa, 00llee YUCIIO IEKTPOHOB U paclpeesieHUe UX M0 JIEKTPOHHBIM
CIIOSIM); OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB DJIEMEHTOB M UX COCIMHEHHH B
Ipeienax MajbIX IEPUOJIOB U IVIaBHBIX MOJI- TPYIII ¢ YYETOM CTPOEHHUS UX aTOMOB;

o KIaccu(UIMPOBaTh ~ XMMHUYECKHE  DJIEMEHTHl;  HEOPraHWYEeCKHE  BEIECTBA,
XMUMHMUYECKHE peakiuu (MO0 YHCIy M COCTaBy YYacTBYIOLIUMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENEHEH OKUCICHHS] XUMUUECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMHUCHIBATh) O0IIME M CcHeU(pUUECKHEe XUMHYECKHE CBOMCTBA
MIPOCTBIX U CJIOKHBIX BEILIECTB, MOJTBEPKJasi OMHCAHME MPUMEPAMH MOJIEKYISPHBIX M HOHHBIX
YPaBHEHU COOTBETCTBYIOLIMX XUMHUYECKUX PEAKIIMII;

° COCTaBJIATh YPABHEHUS DICKTPOIUTUIECKON TUCCOLMALIUY KUCIIOT, IEJI0YEH U COJIEH;
MOJIHBIE M COKpAlll€HHblE YpaBHEHUs peakUuil HOHHOrO OOMEHa; YpaBHEHMsI peakluid,
MOATBEPKIAIOLIUX CYLIECTBOBAHUE F'€HETHUECKOM CBSI3M MEXK]y BEIIECTBAMH PA3IMYHbIX KJIACCOB;

o PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIHii;

o MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH
MIPOTEKAHUSI XUMUUYECKUX MTPEBPALLEHUN B PA3IUYHBIX YCIOBUSIX;

o BBIYHCIISATH OTHOCUTENIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB; MaCCOBYIO
JI0JIF0 XUMHUYECKOTO 3JIEMEHTa Mo (OopMysie COCAMHEHUS; MacCOBYIO JIOJIIO BEILIECTBA B PAacTBOPE;
IIPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMHYECKON pPEaKLnu;

o ClIeZIoBaTh MpaBWJIaM TI0JIb30BAaHUS XUMHUYECKOM MOCyIOoM M J1abopaTopHBIM
000pyZI0BaHUEM, a TAKXKe MpaBUIaM 00pallEHHs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKLUAMU O
BBITMIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIIBITOB IO MOJIYYEHHIO U COOMpPAHUIO ra3000pa3HbIX
BEIIECTB (aMMHAKa U YIIEKUCIIOTO Ta3a);

. IIPOBOJUTH PEAKLUH, IOATBEP/KAAOIINE KaUeCTBEHHBIM COCTAB PA3JINYHbBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IYTEM XJIOPHI- OpOMU[I-, HOAU[-, KapOoHAaT-, hocdar-, CUIMKaAT-, Cyabdat-
, TMIPOKCHUJ-UOHBI, KATHOHBI AMMOHMS M HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINEB BOAHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;

. IIPUMEHATh OCHOBHBIE OIIEPALlMM MBICIUTEIbHON JEATEIIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHHe, 0000IIeHNe, CUCTEMATU3AUI0, BBISBICHUE NPUYMHHO-CICACTBEHHBIX CBA3EH — Ui
U3Y4YEHHUs CBOMCTB BEILECTB U XMMHUYECKUX PEAKLU; ECTECTBEHHO-HAyYHbIE METO/bI IO3HAHUSI —
HaOJr0/IeHNEe, U3MEPEHHE, MOECTMPOBAHNE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBI).

CrnennanbHbie pe3yabTaThl:

o BIIJICHHUE TIPAaBUJIaMU 3ariucu GOpMYII U CIIEUATbHBIX 3HAKOB;
o BIIaJICHUE TEXHUKOH mpeoOpa3zoBaHusi GOpPMYI U BHIPAKEHUI;
o BIIQJICHUE 3PUTEIBHO-OCSI3aTEIbHBIM CHOCOOOM 0O0CIeOBaHUS U BOCIPHUSTHS

LBETHBIX WJIM YEpPHO-OeNbIX (KOHTPACTHBIX) pesibe(HBIX HM300pakeHuil (WiuTocTparuii, Talmui,
CXE€M, MAKETOB, UePTEKHBIX PUCYHKOB, 'Pa(UKOB U T.I1.).
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8

KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Paznennl
NporpamMmsbl, 1
KOJIHNYECTBO
JacoB,
OTBOJAUMOE Ha
UX U3y4eHHue

OcHoBHOE€ CoacpiKaHuE

OcHOBHBIE BHBI JI€ATEJIbHOCTH Oﬁy‘-lalOIIII/IXCH

ITepBoHauaibHbIE
XUMUYECKHE
nousitus. (15 4.)

IIpenver xumuu. Ponb XuMUM B %HU3HU 4yenoBeka. Tea u BelecTa.
®Du3nUecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHUE BEIIECTB.

ITonsitue o METOAaX IIO3HAHUA B XHUMHU. XHUMHS B CHCTEME HayK.
Yucteie BemecTBa 1 cMecr. CiocoOBI pa3IeieHus CMECEH.

ATOMBI 1 MOJICKYJIBI. Xumnueckue 3jaeMeHThl. CHMBOJIBIXUMUYECKHX
a7eMeHTOB. [IpocThie W CIIOKHBIC BeElIeCTBA. ATOMHO- MOJEKYISIPHOE

ydeHue.
Xumudeckas  (opmyna. BaleHTHOCTP aTOMOB  XHMHYECKHUX
JJIEMEHTOB. 3aKOH IIOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHTENbHAS

aromHas Macca. OTHOcHUTENbHAS MOJICKYJsIpHAs Macca. MaccoBast IO
XUMHYECKOTO JIEMEHTA B COCTUHCHUM.

OusnyecKkne W XUMHYCCKHE SBIICHUSA. XHWMHYECKas PEaKIus U eé

MpU3HAKK. 3aKOH COXPAaHEHHUS MACChl BEIIECTB. XUMHUUECKHE YPaBHEHUS.
Krmaccudukanys XuMHYECKHX peaknuid (COSTUHEHHS, pas3IOKCHUS,
3aMeIeHns, oOMeHa).
XMMHYEeCKHH 3KCIEepPUMMEHT. 3HAKOMCTBO C XUMHYECKOM MOCYIO0H, ¢
mpaBwiaMu  paboTel B jabopaTopuu W TpuéMaMu  OOpalieHus ¢
nabopaTopHBIM O0OPYJOBaHHMEM; HW3yUEHHE W OINHCaHUE (DU3MUECKUX
CBOWCTB 00pa3lloB HEOPTAaHMUYECKUX BEMIECTB; HAOMIONEHNE (hU3MUECKUX
(nnmaBieHre BOCKa, TasiHUE JIbJIa, pACTHpPAHHUE caxapa B CTYIKE, KATICHHE U
KOHJIGHCAITUSl BOJBI) M XHMHUYECKUX (TOPEHHWE CBEYH, IPOKAIMBAaHUE
MEIHOH TIPOBOJIOKM, B3aMMOJICHCTBHE MeNa C KHCJIOTON) SIBICHUH,
HaOJIIOJICHNE W ONMHMCAaHUE MPU3HAKOB TMPOTEKAHUS XUMHYECKUX PEeaKInid
(pasmoXkeHne caxapa, B3aUMOJIEHCTBUE CEPHOW KHC JIOTHI C XJIOPUIOM
Oapusi, pasmoxkenme ruApokcuma  Meau(ll) mpm  HarpeBaHuw,
B3auMojIelicTBHE kene3a ¢ pactBopom conu meau(1l)); uzyuenue criocoboB
paszeneHus cMecei (C MOMOIIBI0 MarHuTa, (PUIBTPOBAHUE,

PAacKpbIBaTb CMBICII U3y4aEMBbIX ITOHATHI;

pacKphIBaTh pOJIb XMMHUM B IIPUPOJE M JKU3HM 4YENIOBEKa, €&
CBSA3b C IPYTUMH HayKaMU,

pas3inyatb 4YHUCTBIC BCIIECTBA W CMECHU,
HEOJTHOPO/THBIE CMECH;

pa3inmyaThb (1)H31/IT-ICCKI/IC 1 XUMHWYCCKUC SABJICHUS,

OTIpEIeNSITh MPU3HAKK XUMUYECKUX PEeakIUd W YCIOBHS HX
MPOTEKaHMUS,;

CIIeZIOBaTh TpPaBHIIAM TIOJIb30BAHHS XUMHYECKOW TOCYAOH |
mabopaTOpHBIM ~ OOOPYIOBaHHEM, a TakXKe TpaBHIaM
oOpanieHus] ¢ XUMHUYECKAMHU BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TI0 BHITIOJTHEHUIO MTPAKTHIESCKUX PaboT;
IUTAHUPOBATh M TMPOBOJUTH XHUMHYECKUH OKCIIEPUMEHT TIO
WU3YyYEHUI0O W ONHCAaHUI0 (PHU3MUYECKUX CBOWCTB BEIIECTB,
CIOCOOOB pa3JeNieHNs CMECEH BEIIECTB;

MPUMEHSTh €CTeCTBEHHO-HAYYHBIC METOZBI MO3HAHUS (B TOM

OJTHOPOJIHBIE U

yucie HaONIofeHne, MOJAETUPOBAaHUE, OKCIEPUMEHT) |
OCHOBHBIE omnepanuu MBICITHTEITLHON JEATETHbHOCTH
(cpaBHeHUWe, KiIacCHpUKAIW) JUIA W3YYCHUS BEIIECTB U

XUMUYECKUX PEAKLIHil;

pPacKpeIBaTh CMBICT M3Y4aeMbIX MOHSATHH W 3aKOHOB H
IPUMEHSATH 3TH MOHATHS IIPHU ONKMCAHUK CBOWCTB BELIECTB U UX
MPEBPALLECHUH;

pa3nuyath GU3NIECKHE U XUMHUYECKHE SABIICHUS, OOBSICHATH UX
CYLIHOCTb C TOYKH 3PEHHSI AaTOMHO-MOJIEKYJISIPHOT'O YUEHHUS;
ONpEeNeNiATh TNPU3HAKM XUMHUYECKHX PEAKIHH, YCIOBHS HX
MIPOTEKaHUS;




BbIMIApUBaHUE, IUCTWULIIUS, Xpomarorpadus), MNpoBeIeHHE OYUCTKU
MOBApEHHON COJM; HAOJIONEHWE W OMHCAaHUE PEe3yIbTATOB NPOBEIACHUS
OIIbITA, WITFOCTPUPYIOIIEr0 3aKOH COXPAaHEHUSI MaccChl; CO3JaHUueMOozernei
MOJIEKYJI (IIapOCTEeP>KHEBBIX).
IIpakTUyeckne padoThI:
Ne 1. TlpaBuna paboTbl B Ja0opaTOpud W TPUEMBI OOpaIleHus ¢
J1a00PaTOPHBIM 00OPYTOBAHUEM.
Ne 2. Paznenenue cmeceli (Ha mpuMepe OUUCTKU TIOBAPSHHOM COJIN).
Bobruncienus:

® OTHOCHUTEJIBHON MOJIEKYJISIPHOM MacChl BEILIECTB;

® MAaccoBOH JIOJH XMMHUYECKOTO dJIeMEHTa 10 (hopMyJie COSTMHEHMSL.

OOBSICHSTH CYITHOCTh (PU3UYCCKUX M XUMUYCCKUX SBJICHUH C
TOUYKH 3pEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUEHUS;
KJIacCU(UIMPOBATH XUMUYECKHE PEaKIMH (10 YHUCITY U COCTABY
pearupyronmx 1 00pa3yroIuxcs BEIeCTR);

COCTaBJIATh (OPMYJIBI OMHAPHBIX BEIIECTB IO BAJICHTHOCTH W
OIPENENSITh BAJICHTHOCTD 110 (DOpMYyJiaM BEIIECTB;

PaCCTaBJIATH KOS(b(pI/IHI/IeHTI)I B YpPaBHCHUAX XUMHYCCKUX
peakuumii;

CJe0BaTh MpaBWJIaM I[O0JIb30BAHUS XMMHWYECKOM MOCYJI0ON M
7a00paTOPHBIM ~ O0OPYJIOBaHMEM, a TaKXKe MpaBUiIaM
oOparieHus ¢ BEIeCTBaMHU B COOTBETCTBUU C MHCTPYKITUSIMU 110
BBIITOJIHEHU IO na60paTopme XUMHUYECCKUX OIIBITOB,
HCIIOJIb30BAaTh IIPpU BBIITOJIHCHHUN yLIe6HI)IX Sa}IaHI/Iﬁ H B
MPOIIECCEe MCCIIEIOBATEIbCKON NEATCIFHOCTH
HAYyYHO-TIOMYJISIPHYIO JIUTEPATYPY XUMHUYECKOrO COAEpIKaHMUA,
CIIPaBOYHBIC MaTePHUAJIBI, pecypchl ceTn «HTepHEeTY;
BBICTPAUBaTh PAa3BEPHYTHIE MUCBMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha MH(pOPMAIIKI0 U3 yY4eOHHKA W CIPAaBOYHBIX
MaTepralioB, TPaMOTHO UCIIOJb30BATh M3YYEHHBINTOHATUIHBIN
armapaT Kypca XUMUHU.

Baxwueiiume
MIPECTaBUTENH
HEOPTaHUIECKUX
BemecTs. (35 4.)

Bo3myx — cmech razos. CoctaB Bo3myxa. Kuciaopon — sieMeHT u
pocToe BemecTBo. HaxoxkaeHne xuciopoaa B mpuponae, Gpu3udeckue u
XUMHYECKHe CBoWcTBa (peakmuu TopeHms). Oxcuapl. IlpumeHeHme
kucnopoma. CrmocoObl TOMy4deHHs] KHCIOpoJa B JAa0OpaTOpuu U
npomeinuieHHOCcTH.  KpyroBopor kucmopoma B mpupoge. O30H —
AJITOTPOITHAS MOJU(UKAIS KUCIOPOIA.

TermmoBoit  3h(dekT XUMHUECKOW peakiuu, TEePMOXHUMHUYECKUE
ypaBHEHUS, 9K30- ¥ SHIOTEPMHUYECKHE peakinu. TOoIINBO: YToilbh U METaH.
3arpsiz3HeHHe BO3AyXa, YCUJICHWE MapHUKOBOTO 3(deKTa, paspylieHue
030HOBOT'O CITOSI.

Bomopox — sneMenT u nmpocroe BemecTBo. HaxoxneHue Bogopoaa B
npupoze, (pusndeckne U XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nony4derusi. Kucmorer u conu.

Konuuectso BemectBa. Mosnbs. MonsipHast macca. 3akoH ABoraapo.

MonsipHbIit 00bEM Ta30B. PacuéThl 10 XUMHYECKHM YPaBHEHUSM.

®dusnueckue cBoMcTBa BoAbl. Boma kak pacTBopuTenb. PacTBOpHL
HacelimeHHbIe 1 HEHACHIIIIEHHBIE PACTBOPBI. Pacmeopumocms gewjecms 6

PACKphIBaTh CMBICI H3y4aeMbIX IOHATHH M HPUMEHSTH 3TH
HOHSTHS IIPU ONIMCAHUH CBOIMCTB BEIIECTB M MX MPEBPAIICHHIA;
XapaKTepu30BaTh (OMUCHIBATH) COCTAB BO3yXa, (DH3MUECKHE U
XMMHYECKUE CBOWCTBA KHCIIOPOJA, CIIOCOOBI €ro IONyd4eHHS,
NpUMEHEHHE 1 3HAUCHNE B TIPUPOJIE U )KU3HH YEITOBEKA;
CpaBHMBATh PEAKIUH TOPEHHS U MEIUIEHHOT'O OKHCIICHHS;
coOupath MpUOOPHI ISl MOMYISHUS KHCIOpoaa (BRITECHEHUEM
BOJIBI M BO3/IyXa);

pacro3HaBaTh ONMBITHBIM ITyTEM KHCIOPO;

UCIIOB30BaTh XHMHYECKYIO CHMBOJHKY JUIi COCTaBJICHHS
(GopMyiT BemIeCTB, MOJEKYJISPHBIX YpaBHEHHH XHMHUYECKUX
peaKIuii ¢ y4acTHEM KHCIIOPO/a;

OOBSICHATH CYIIHOCTh HKOJOTMYECKUX MPOOJIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/1yXa;

ClIeIoBaTh MpaBuiIaM 0e30macHOi padoThl B 1Ta0OPaTOPHU TIPH
MCIIOJIb30BaHUN XMMHYECKOH MOCY bl U 000PYIOBAHUS, & TAKKE
npaBuiIaM OOpalleHus C TOPIOYMMH BEeLIECTBAMHU B OBITY;




600e. MaccoBasi 0JIsl BEIECTBa B pacTBOpe. XUMHUYECKUE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B pUpO/IE U B )KU3HU yenoBeka. Kpyrosopor
BOJIBI B MpHpoje. 3arpsi3sHeHHe MNPUPOAHBIX BoJA. OXxpaHa M OYMCTKa
MPUPOTHBIX BOJL.

Knaccudukarus HEOPraHUYEeCKUX COEMHEHUN. Oxkcunpl.
Kinaccudukaiuss OkCUIOB: cojieoOpasyrolye (OCHOBHBIC, KHCIOTHBIEC,
am(poTepHble) W  HeconeoOpasyromme. HoMeHkIaTypa  OKCHJIOB

(MexxayHaponHas U TpuBHanbHas). PU3Nyeckne U XUMHUYECKHE CBOMCTBA
okcuoB. [TonydeHne OKCHIOB.

OcHoBanns. Knaccudukaiwyst ocHoBaHuWi: MENOYN U HEPACTBOPHMEIE
ocHoBaHus. HomeHnknarypa ocHoBaHU# (MeXAyHapoHas U TPUBHAIbHASA).
Du3NYecKre U XUMHUYECKHUE CBOKCTBA OcCHOBaHUM. [ToiyyeHne ocHOBaHU M.

Kucnorer.  Kmaccudpukamuss  kucnor. HowmeHkmaTypa  KHCIOT
(MexmayHaponHas W TpuBHanbHas). PuU3nyeckne M XUMUYECKHE CBOWCTBA
kucinor. Psijg akrusnoctu metasuioB H. H. bekeroa. Ilo nyueHue Kucior.

Comn. Homenkmarypa comedd (MeXAyHapoaHas W TpPUBHAIbHAsA).

du3nyecKre U XMMUYECKHe cBoicTBa cosed. [Tomydenue coneil.

I'eneTnueckas cBSI3b MCXAY KllaCCaMU HEOPTraHMYCCKUX COGJIPIHCHPIf/i.
XHUMHYECKHH IKCIEPUMEHT: KaueCTBEHHOE OINpeAeSieHHE COICepPKaHU
KHCITIOpOJa B BO3yXe; OJTyUeHne, coOnpaHue, paclioO3HaBaHUE M U3ydeHUE
CBOMCTB KHCJIOpONa; HAONIOJACHWE B3aWMMOICHCTBHUS  BEIIECTB C
KHCIIOPOJIOM W YCIIOBUS BO3HMUKHOBEHHS W TPEKPAIEHHUS TOPEHUS
(moxapa); o3HaKOMJICHHE ¢ 00pa3aMi OKCH/IOB M OITMCAHHWE MX CBOWCTB;
roNTy4eHre, coOOMpaHne, paclo3HaBaHWE W HM3YYEHHE CBOWCTB BOIOPOIA
(ropenue); B3ammopeiicTBHe Bomopona ¢ okcuaoM meau(ll) (Bo3mMokHO
HCIIONB30BaHUE BHUICOMATEPHANIOB); HAONIOACHWE O0OpasoB BEIISCTB
KO4ecTBOM 1 MOITh; FiccenoBaHNe 0COOEHHOCTEH pacTBOPEHUS BELIECTB
C Ppa3MUYHOM  PaCTBOPHMOCTBIO; TIPUTOTOBICHHWE PAaCTBOPOB  C
onpeaenéHHon MacCOBOU Jonei PacTBOPEHHOTO BEILECTBA;
B3aMMOJICHCTBHE BOJBI C MeTaulaMH (HATPUEM U KalbI[eM) (BO3MOXHO
WCIIONb30BaHNE BUEOMATEPHAIIOB); ONPEIEIIEHUE PACTBOPOB KHUCJIOT H
mienoye ¢ MOMOIIBI0  MHAWKATOPOB;  HCCIeNoBaHHE  00pa3IoB
HEOPTaHWYECKHUX BEIIECTB Pa3MYHBIX KIACCOB; HAONIOJEHNE U3MEHEHUS
OKpacKd WHIUKAaTOPOB B pacTBOpax KHCIOT W WIENOYel; H3ydeHHe
B3aumojericTBus okcuaa menu(ll) ¢ pacTBOpoM CepHOI KHCIOTBI, KUCIIOT
C MeTajylaMM, PEaKUWd HEeWTpajau3aluy; MOJTyuYeHHE HEepacTBOPUMBIX

IUIAHUPOBATh M OCYLIECTBIISATh Ha MPAKTUKE XHUMHYECKUE
9KCHEPUMEHTBI, MPOBOJUTH HAOMIOACHUS, NelaTh BBIBOIBI 10
pe3ynbTaTaM SKCIEPUMEHTA;

PacCKpbIBaTb CMBICIT H3Yy4Ya€MbIX MOHATHH H MIPpUMCHATL 3THU

IIOHATHSA IIPU OIIMCAHUU CBOWCTB BEILECTB U UX IIPEBPALLCHUN;
XapaKTepPU30BaTh (OMHMCHIBATh) (PU3IMUCCKUE U XHUMUYECKHE
CBOMCTBA BOIOPOA, CIIOCOOBI €r0 MOTyYeHHUs], TIPUMEHEHHUE;

cobupathk Ipubop IS MOTYUIEHUS BOAOPO/IA;

HCIIOJIB30BATh XHMMHUUYCCKYIO CHMBOJMKY JJid COCTaBJICHUSA
(opMyn BelecTB, MOJEKYISIPHBIX YPaBHEHHH XUMHUYECKHX
peakiui ¢ y4acTUEM BOJOPOJIA;

CIIeZIOBaTh MpaBuiiaM 0e30macHoi paboThl B 1a0OpaTOpUH TPU
WCTIOJIH30BAHUH XMMHYECKOW MOCY/ABI M 000PYIOBaHUS, a TAKXKE
npaBuiIaM OOpallleHHs ¢ TOPFOYUMH BEIIECTBAMU B OBITY;
IJIAHUPOBATh MW OCYUICCTBIIATH Ha IMPAKTHKE XWUMHYCCKUC
OKCIICPUMEHTLI, IIPOBOJUTH Ha6HIO)IeHI/I$I, Je€jIaThb BBIBOABI ITO
pe3ysbTaTaM SKCIEPUMEHTA;
y4acTBOBaTh B COBMECTHOM paboTe B IpyIIIe
pacKpeIBaTh CMBICT H3Yy4aeMbIX IOHATUH M HPUMEHATh 3TH
HOHATHS, @ TAKKE U3yYCHHBIE 3aKOHBI U TEOPUM AJIS PELICHUS
pacu€THBIX 3ajiay;

BBIYUCIIATH MOJISIPHYIO MacCy BEIIECTB; KOJIMYECTBO BELIECTBA,
00BEM raza, Maccy BellecTBa;

IPOBOAUTH PACUETHl MO YPAaBHEHUSAM XMMHYECKHX DPEaKIHil:
KOIM4YecTBa, 00BbEMA, Macchl BEIIECTBA 110 H3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM HPOAYKTOB
peakuuuy;

BBICTPauBaTh pa3BEPHYTHIC MHCbMEHHBIE U YCTHBIE OTBETHI C
Ormopoii Ha WHPOPMANMIO W3 Yy4eOHMKAa ¥ CIPaBOYHBIX
MaTepHaOB, IPAMOTHO UCIOJb30BATh NU3YUCHHBIA OHATUHHBII
amnmapar Kypca XHUMuH;

PacKpbIBaTh CMBICT H3YyYaeMBbIX IOHSATUH M HPHUMEHATH 3TH
MOHSTHSI TPU ONTUCAHUK CBOWCTB BELIECTB M UX IPEBPALLICHUI;

XapakTepu30BaTh (U3MUYECKHE U XMMHUYECKUE CBOWCTBA BOIPbI,
e€ poJIb KaK PacTBOPUTENS B IPUPOJHBIX IPOLIECCAX;
COCTABJISITh YPaBHEHHSI XUMUUECKUX PEAKIUH C yIaCTHEM BOJIBI;




OCHOBaHHM, BBITECHEHHE OJHOI'O0 METajlja JPYyTUM U3 pacTBOpa COJIH;
pelleHue SKCIEpUMEHTANBHBIX 3ajJad Mo TeMe «BaxxHeline Kmaccel
HEOPTaHUYECKUX COEAUHEHUI».

IIpakTH4yeckue padoThI:

Ne 3. Tlonyuenue u coOMpaHue KUCIOPO/Ia, U3yUSCHHE €ro CBOMCTB.

Ne 4. Tlonyuenue u coOupaHue BOAOPOa, U3YUCHUE €r0 CBOMCTB.

Ne 5. IpuroroBiieHre pacTBOPOB C ONPENENEHHON MacCOBOH JOJEH
pacTBOPEHHOIO BEMIECTBA.

Ne 6. Pemenne axcriepuMeHTaIbHBIX 33]1a4 M0 TeMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCTUHEHUI».

Bobruncienus:

® MOJEKYJISIPHON MaccChl BEIIECTBA HA OCHOBE aTOMHOW MaccChl
XUMHUYCCKUX DJICMCHTOB,

® MOJIEKYJISIPHOM Macchl KMCJIOPOJa U 030Ha HA OCHOBE aTOMHOM
MacChl XHMHYECKOTO DJIEMEHTA;

® 00B€Ma, KOTUYECTBA BEIIECTBA Ta3a IO €ro N3BECTHOMY KOJTUIECTBY
BEIECTBA W 00HEMY;

e 00bEMOB Ta3oB 0 ypaBHEHHIO PEAKIWH HAa OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUHI I'a30B;

®  C UCTOJH30BAHHUEM TOHSATHS «MAacCcOBas JOJIS BEIIECTBA B PACTBOPEN;

® [10 YPaBHEHUSAM XUMHUYECKUX PEaKIUH.

OOBSACHATH CYIIHOCTH SKOJOTHYECKHX MPOOJIEM, CBA3aHHBIX C
3arpsa3HEHHEM TNPHUPOJHBIX BOA, CIIOCOOBI OYHMCTKH BOJBI OT
npuMecei, MephI 10 OXpaHe BOJl OT 3arps3HeHMS;

IJIAHUPOBATh M OCYHICCTBJIATHL Ha IMPAKTUKC XUMHUYCCKHC
OKCIICPUMEHTLI, ITPOBOJUTH Ha6J'IIOZ[€HI/I$1, Jc€jIaThb BBIBOAbBI ITIO
pe3ynbTaTaM SKCIEPUMEHTA;

ClIeZIoBaTh MpaBuiiaM Oe30macHoi padoThl B TaOOpaTOpuu Mpu
UCIIOJIb30BaHUY XUMHUYECKOH MTOCY/IbI U 000pPYIOBaHUS;
IMPOBOAWUTH BBIYUCIICHUA C NPUMCHCHHUEM IIOHATHUA «MacCoBas
JIOJIS BEIIECTBA B PACTBOPEY;

KJIacCU(UIMPOBATh H3y4YaeMble BEIIeCTBA II0 COCTaBy U
CBOWCTBaM;

COCTaBJISATH (POPMYJIBI OKCHIOB, KUCIIOT, OCHOBaHHM, COJNICH U
Has3bIBATh UX 10 MEKIYHAPOIHON HOMEHKIATYPE;
MPOTHO3MPOBATh CBOWCTBA BENIECTB HAa OCHOBE OOIIMX
XUMHYECKUX CBOWCTB M3YYEHHBIX KJIACCOB/TPYII BEIECTB, K
KOTOpPBIM OHHU OTHOCSTCS;

COCTaBJIATh MOJIEKYJIIpHbIE ypaBHEHUS peakuui,
WIUIIOCTPUPYIOIIMX ~ XUMHYECKME CBOWCTBA U CIIOCOOBI
HOJyYeHHUs] BEIISCTB M3YYEHHBIX KIACCOB/TPYINI, a TaKxKe
HOATBEPKAAIOUINX TEHETHUECKYIO B3aUMOCBS3b MEXAY HUMU;
IPOU3BOANUTH BBIYMCICHUS [0 YPaBHEHUSAM XUMHUYECKHX
peaKkIui;

IUIAHUPOBATh M OCYLIECTBJIATh HAa MPAKTUKE XHMHYECKUE
9KCIIEPUMEHTHI, MPOBOAUTH HAOMIOAEHMS, IENaTh BBIBOABI IO
pe3ysbTaTaM SKCIEPUMEHTA;

CJIEIOBAThH IpaBmiiaM 0e30ImacHOi paboTHl B 1Ta0OPAaTOpUU TIPU
UCIIOJIb30BaHUN XUMHUYECKOH MOCY bl U 000PYIOBAHNUS;
UCIIONIb30BATh TPH BBIIOIHEHUM Y4eOHBIX 3aJaHuil U B
IpoLleCCe  HCCIENOBATEIbCKOW  JEATENBHOCTH  HAay4yHO-
HNOMYJSIPHYIO  JIUTEPAaTypy  XMMHUYECKOIO0  COIEp)KaHus,
CIpaBOYHBIE MaTEePHaJIbl, pecypchl ceTH «HTepHeT»;
BBICTPauBaTh pa3BEPHYTHIE MHCbMEHHBIE W YCTHBIE OTBETHI C
ormopod Ha wuHGOpMaUMIO M3 Y4YeOHHKAa M CIPaBOYHBIX
MaTepHajoB, FPAMOTHO MCIIOIb30BAaTh N3yUEHHBIN MOHATHHHBIN
amnmapar Kypca XUMHH.

[Tepuonuueckuit

HepBBIe IIOIIBITKA KJ'IaCCI/I(bI/IKaIII/II/I XUMHUYCCKUX  3JICMCHTOB.

PAaCKpbIBATH CMBICII ICPUOJNYICCKOI'O 3aKOHA,




3aKOH U
ITepuoguueckas
cucrema
XUMHUYECKIX
anemenToB 1. W.
Menpeneesa.
CrtpoeHue aTOMOB.
XuMUYECKast CBSI3b.
OKHCITUTENBHO-
BOCCTaHOBUTEIBHEI
e peakuuu (15 ).

[lonsiTve o0  rpymmax — CXOAHBIX — SJIEMEHTOB  (IICNOYHBIE U
LIEJI0YH03EMENIbHBIC METAJUIbI, TAJOTCHbI, MHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIe 00pa3ytoT aMpOTepHBIE OKCUIBI U TUAPOKCHIBL.

Ilepuognueckuii 3akoH. Ilepuommueckass cucTeMa XHUMHUYECKUX
anemenToB J[. V1. MenneneeBa. Koporkoneproanas u JUIMHHOIIEPUOIHAS
¢opmbr  [lepuonuyeckold CUCTEMbl XUMHUYeCKUX 3jementoB JI. .
Menpeneesa. Ilepuoasl u rpynnsl. DU3MYECKUH CMBICI IOPSIKOBOIO
HOMeEpa, HOMEPOB MEPHO/Ia U TPYIIIBI AJIEMEHTA.

Crtpoenne aromoB. CocTaB aTOMHBIX sijiep. M30ToIbl. DIEKTPOHBI.
CTpoeHHe 3JIEKTPOHHBIX 000J04eK aToMOB IMepBbix 20 XHUMHUYECKHX
anemeHToB Ilepuonnueckoii cucrems! [[. 1. Menzeneesa. XapakTepucTuka
XHMHMYECKOr 0 3JIEMEHTA 110 €ro nosiokenuto B [lepuonnueckoii cucreme /1.
N. Menpeneesa.

3aKOHOMepHOCTI/I N3MCHCHHU A paaunyca aTOMOB XUMHNYECKNX
QJIEMCHTOB, MCTAJNIMYCCKUX W HEMCTAJIJIMYCCKUX CBOWCTB IO rpynmnam u
nepuomaM. 3HaueHue Ilepmommdeckoro 3akoHa wu Ilepmommaeckoit
CUCTEMbl XUMHUYECKUX AJIEMEHTOB Ul pa3BUTUSI HAYKU U npaktuku. 1. 1.
MeHnneneeB — y4€HbIN U rpa)JaHuH.

Xumundeckas cBsi3b. KoBaneHTHas (NOJsipHAs W HEMOJSPHAs) CBS3b.
DNEeKTPOOTPHUIIATENBHOCTh XHMHUECKHIX AJIEMEHTOB. MloHHas CBS3b.

Crenenp okucieHua. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

[Ipomteccer  okmciaeHnnss W BoccTaHOBIEeHHS.  OKHCITUTENH |
BOCCTaHOBUTEIIH.
XUMHYeCKH IKCIEPUMEHT: U3ydeHne oOpa3IioB BEIIECTB METAIUIOB H
HEMETAJIOB; B3aMMOJICHCTBUE TUAPOKCUIA [IUHKA C PACTBOPAMU KUCJIOT U
EeIoYeld;  NPOBEIECHUE  ONBITOB,  WUIOCTPUPYIOIIMX  HPUMEpPHI
OKHCITUTENTFHO-BOCCTAHOBUTEIPHBIX ~ peakIuii  (TOpeHue,  peakiuu
PasIOXKEHUS, COSTUTHEHNS).

MOHUMATh  CYIIECTBOBAHUE TEPUOJUYECKON  3aBUCHMOCTH
CBOWMCTB XUMHUYECKUX JICMCHTOB (M3MEHEHUE PaINyCOB aTOMOB
Y 3JIEKTPOOTPHUIIATEIILHOCTH) U UX COCTUHEHUN OT IMOJOXKEHUS B
MepUOINYECKON CUCTEME U CTPOEHHS aTOMa;

yCTaHaBJIMBaTb CBA3b MCKAY IIOJIOXKCHUCM DJOJICMCHTA B
MEpUOINYECKON CHCTEME M CTPOEHHEM €ero aroma (CocTaB U
3apsi siIpa, oblIee YKCIo IEKTPOHOB M pacipeaeieHrue ux 1o
3JIEKTPOHHBIM CJIOSIM);

IIPOrHO3UPOBATH XAPAKTEP U3MCHCHUS CBOMCTB 3JIEMEHTOB U MX
CoelMHEHUH 1o rpymnmnam U nepuogam  Ilepuonnueckoit
CUCTEMBI,

XapaKTCpU30BaThH XUMHUYECCKHUEC DJIEMECHTbBI TMEPBBIX TpéX
IIEPUOJ0B, KaJivs, KaJIbIIUA 110 UX ITOJIOKCHUIO B HepHOﬂquCKOfI
cucteme [I; 1U; Menneneena;

ClIeNIOBaTh MpaBmiiaM 0e30MacHoi paboThl B IabopaTtopuu Ipu
UCIIOJIb30BAHUY XUMHUYECKOH MTOCY/IbI 1 000pPYIOBAHUS;
BBICTpaMBaTh pa3BEPHYTHIE NMHCHMEHHBIE M YCTHBIE OTBETHI C
ormopoii Ha HHPOPMALMIO U3 Yy4eOHHKA M  CIPABOYHBIX
MaTepualioB, TPaMOTHO UCMOJIb30BaTh U3YYEHHBIN MOHATUIHBIN
arnmapat Kypca XUMUH;

PacKpBIBaTh CMBICI H3y4YaeMbIX MTOHSITHH;

OTIPENENSITh BUJl XUMUIECKOH CBSI3U B COSIHEHH,

OTIPENEeNSTh CTENMeHb OKHCIEHUS XWMHUYECKOTrO 3JIEMEeHTa II0
(hopMyme ero coeuHEeHHS,;

OTIPENEeNsTh 3JeMEHT (BEIIeCTBO) — OKHCIUTENb W DJIEMEHT
(BemecTBO) — BOCCTAHOBHUTEID;

OOBSICHSITH CYIITHOCTH IPOIIECCOB OKUCIIEHUSI WBOCCTAHOBIICHUS;
COCTaBIISITh AJIEKTPOHHBIN OanaHC ¢ yU4€TOM 9YHCiIa OTJAHHBIX U
MIPUHSATHIX IEKTPOHOB;
COCTaBISITh  ypaBHEHHUE
peaxium;

WCIIOJIh30BAaTh TPH BEHIMIOHEHUW YYEOHBIX 3aJlaHUH TEKCTHI
y4eOHMKa, CIIPaBOYHbBIE MaTepHallbl (TIEPUOAMYECKYIO0 CHCTEMY
xumudeckux snementoB JI; U; MenneneeBa, tabnuiry
pacTBOPHMOCTH KHCJIOT, OCHOBaHWUM U coleil B
ANEKTPOXUMHYECKUH PSJ HAPSHKEHUH METaJUIOB)

OKHCJIUTEIIbHO-BOCCTAaHOBUTEILHOU

BOJIE,




®  UCIONIb30BATh MPH BHITOJHEHUH YUeOHBIX 3aIaHUH 1 B ITpoLiecce
WCCTIEIOBATENILCKOW  IEITELHOCTH  HAayYyHO-  MOMYJSPHYIO
JUTEPATYPy XUMHUYECKOTO COACPKAHMS,
CIpaBOYHBIE MaTepUabl, pecypcsl cetn «HTepHeT».
9 knacce
Paszpennt
NMpOrpamMMbl, H
KOJIMYECTBO OcHoBHOe coiep:kaHue OcHoBHBIE BH/bI IEATETbHOCTH 00y4aI0OIINXCS
4acoB, OTBOIHMOE
HA HX M3yYeHHe
BemtectBo u [epuoauuecknii 3akoH. [lepuopnyeckas cucremMa XUMHUECKHX | ®  XapaKTEpU30BaTh XHMHUYECKHE DIIEMEHTBl TEpPBBIX TpPEX
XUMUYecKast anementoB J[. M. MenneneeBa. CtpoeHre aroMoB. 3aKOHOMEPHOCTH B NEPUOJIOB, Kallusi M KalblUsl 10 WX [OJOKEHHIO B
peakius. (15 4.) W3MEHEHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX IEPUOJOB, IIepuonuueckoii cucreme J1; U; Menneneesa;
Kanus, KaJblMsg M HMX COEJVMHEHUN B COOTBETCTBMM C IIOJIOKEHHUEM | ®  KIACCH(PUIMPOBATh W HA3bIBaTh HEOPTaHUYECKHE BEIECTBA
37eMeHTOB B llepnoanueckoii cucteme U CTPOEHHEM UX aTOMOB. HU3Yy4YCHHBIX KJIaCCOB;
CTpoeHne  BellecTBAa:  BHIABI ~ XMMHYECKOW  CBA3M. Tunbl | ®  ONMCHIBATH OOIIME XMMUYECKME CBOKWCTBA BEIIECTB Pa3IMIHBIX
KPUCTAJLIMUYECKUX PEIIETOK, 3aBHCUMOCTb CBOMCTB BEIIECTBA OT THIIA KJIACCOB, TOATBEPXKIATh CBOWCTBA MPHUMEPAMU MOJIEKYIISPHBIX
KPUCTAJTMYECKOM PEMIETKU U BUIA XUMHYIECKOM CBSI3H. YPaBHEHUH XUMHYECKUX PEAKIIHI;
Krmaccudukanyus W HOMEHKIATypa HEOPraHWYCCKUX BCIICCTB | ®  ONPCHEIATh BU XMMHUYECKON CBA3U M THUIl KPUCTAJUIMYECKOU
(MexmyHapomHas W TpUBHAbHAS). XWMHUYECKHE CBOWCTBA BEIIECTB, PEmETKU BEIIECTBA,;
OTHOCSIIIIUXCSL K pa3IM4YHBIM KJlaccaM HEOPraHWYeCKUX COeIUHEHuM, | ®  IPOTrHO3HPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
FeHeTHYecKas CBSI3b HEOPraHNYECKUX BEIECTB. CTPOCHUA,
Knaccuukanys XUMUYECKUX PEaKLUil 10 pa3IMuHBIM IIpU3HaKaM | ®  PAacKpbIBATh CMBICH H3yYaeMbIX IOHATHH M NPHMEHSTH 3TH
(o 4Mcy M cOCTaBy YYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIJIOBOMY TIOHSTHS IIPH ONMCAHUK CBOHCTB BEIECTB U MX NMPEBPAILICHUH;
3¢ deKTy, 0 U3MEHEHHUIO CTEICHEH OKUCIICHHSI XUMHYECKAX 3JICMEHTOB, | © KIaCCHUIMPOBATE XMMHYCCKHE DCAKUUH IO Pa3IHIHBIM
O 0OPATHMOCTH, 10 YYACTHIO KATAIN3aTOpa). DK30- U SHJOTCPMHUYCCKUC IIpH3HAKaM, 5
PEeaKIIH, TePMOXHMHYECKHE YPABHEHHUSL. ®  YCTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XMMUYECKOW peakLuu
[oHsATHE O CKOPOCTH XUMHUECKOH peakiuu. [ToHsTHE 00 00pATHMBIX OT pa3IMYHBIX (paKTOPOB;
M HEOOpaTHMBIX XMMHYECKMX peakiusx. Ilomsartme o romoreHnsix u | ®  HPOTHOSMPOBATH  BOSMOKHOCTH  IPOTEKAHMA  XMMHYCCKMX
FETEPOTEHHBIX  peakuusix. [lousmue O XUMUYECKOM — PAGHOBECUU. HPCBPALLICHIN B PA3TIMIHBIX YCITOBHAX,
Dakmopwl, 6UAIOWUEC HA CKOPOCTb XUMUYECKOU peakyuu u nonoxcenue | ®  ONPEACHATH OKUCIUTENL U BOCCTAHOBUTEIL B OBP;
XUMUYECKO20 PAGHOBECUS. ®  COCTaBJIATH 3JIEKTPOHHBIN OaNaHC peakiuH;
OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINU, DJICKTPOHHBIN Oananc | ®  MPOU3BOIUTH BBIMUCICHUS IO XMMUIECKUM ypaBHCHUAM;
OKHCJTHTEIbHO-BOCCTAHOBHTENbHOH peakunn. CocTaBienue ypapHenwii | ®  PACKPBIBATE CMBICT N3yHacMbIX TNOHATHH, a TAKXKe CMBICII
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMi C MCIOIB30BAHHEM METO/Ia TCOPHUH SIEKTPOTUTHICCKON TNCCONATINIT,
®  OOBICHATH BOJTHBIX

3JIEKTPOHHOTO OaJiaHca.

IMPUYIHHBI SJICKTPOMPOBOAHOCTHU




Teopust  SACKTPOTUTUYCCKON  AUCCOIMUALMUA. DJIEKTPOIUTHl U
HEANEKTPONUThl. KaTuoHbl, aHMOHBI. MeXaHu3M IUCCOIUAIINU BEIIECTB C
pa3IUYHBIME BUJAMHU XUMHYECKOH cBsizu. CTeneHb IUCCOLMAIIIH.
CuJbHBIC B C1a0BbIe QJIEKTPOIHUTHI.

Peakiiuu MOHHOTO OOMEHA. Y CIIOBHSI MPOTEKAHUSI PEAKIIMI MOHHOTO
oOMeHa, MONTHBIE U COKpaIlEHHbIC HOHHBIE YpaBHEHHUs peakiuii. CBolicTBa
KHCIIOT, OCHOBaHUM W CoJel B CBETE MPEACTaBICHUN 00
AJIEKTPOTUTHIECCKON Jucconuanuu. KadecTBEHHBIC PEaKIMd Ha HMOHBIL
Touamue o eudponuse cozeil.

XuMuuyeckuii IKCIEPUMEHT: O3HAKOMJIEHHE c MOJIENISIMU

KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHWX BEIIECTB — METaIOB U

HeMeTa/uloB (rpaduTa M anmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpHs);

WCCIIEJIOBAHNE 3aBHCHMOCTH CKOPOCTH XHUMHYECKOW pEaKIuu OT

BO3JICHCTBHUS Pa3UUHBIX (AKTOPOB; UCCIIEIOBAHHE JIEKTPOIPOBOIHOCTH

pPacTBOPOB BEIIECTB, MpOIecca AMCCONMANNN KHCIIOT, IIeJouel u conei

(BOBMOXHO HCTIONB30BAHKME BHJICOMATEPHAIIOB); TIPOBEICHHE OIBITOB,

WJUTIOCTPHUPYIONIUX TPU3HAKH TPOTEKAHHS pPeaKUWid HOHHOro oOMeHa

(obpa3oBanne ocaaka, BBIICICHHE Traza, 0Opa30BaHHE BOBI); OMNBITOB,

WJUTIOCTPHUPYTOIITUX MIPUMEpPHI OKHCITUTEITFHO-BOCCTAHOBUTEIHHBIX

peaknuii (TopeHue, peaklny pas3IoKeHUs, COeINHEHHs); Paclo3HaBaHHe

HEOPTaHWYECKHUX BEIIECTB C MTOMOIIBI0 KAUECTBEHHBIX PEAKINN Ha MOHBI,

pelieHue SKCIepruMEHTATBHBIX 3a/a4.

IIpakTHyeckue padoThI:

No 1. PemieHue skcriepuMeHTaIbHBIX 3a7a4 [0 TEME.

Boruuciienus:

® KOJHMYECTBa BEMIECTBA, 00hEMa W MacChl PEareHTOB WJIH MPOAYKTOB
10 ypaBHEHUSM XUMUYECKUX PEaKIInii;

® [10 YPaBHEHUSM XUMUYECKUX PEaKIUH.

pacTBOpOB;

COCTABJISITh YpPaBHEHUS JUCCOLMAIMM KHUCIOT, IIENOYeH WU
COJICH, OIHEIC

U COKpAIIEHHBIE MOHHBIE YPABHEHUS XUMHMUYECKUX PEAKLMI
HOHHOI0 00MeHa;

IJIAHUPOBATh W OCYIIECTBISATh HA TMPAKTHKE XUMHUYECKUE
9KCIIEPUMEHTBI, MMPOBOANUTL HAONIOJICHHMSI, JCIaTh BBIBOIBI IO
pe3ynbTaTaM IKCIEePUMEHTA;

CIIeZIOBaTh MpaBUiIaM 0e30MacHoOi paboThl B 1a0OpaTOPHH TIPH
MCIOJIb30BAHUH XMMUYECKOHN TIOCY Il U 000PYI0OBaHUS,
MPOU3BOIUTE BEIYUCIICHUS 110 XUMUYECKIM YPaBHECHUSIM;
BBICTPAWBaTh Pa3BEPHYTHIC MUCHMEHHBIE M YCTHBIE OTBETHI C
ornopoit Ha uHPOPMAIMIO U3 Y4YeOHHMKA U CIPABOYHBIX
MaTepualioB, FPaMOTHO UCMOb30BaTh U3yUEHHBIM MOHSITUHHBIN
armapar Kypca XuMHH;

MCIOJIb30BaTh IIPH BBIMOJIHEHUH Y4YeOHBIX 3aJaHUM U B
MpPOLIECCE  HUCCIENOBATENbCKOM  NEATEIBbHOCTH  HAay4HO-
MOMYJISIPHYXO ~ JINTEpaTypy  XHMHUYECKOTO  COJAEpPKaHUs,
CIIpaBOYHBIE MAaTEpUabl, pecypchbl ceTh «IHTepHET».

Hemeramnel
COEIMHEHUSL.

q.)

n #Hux
(35

OOmias xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne M (u3nyecKue CBOHCTBa
MPOCTHIX BEIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha INPHUMEpE
xjopa (B3aUMoOzeiicTBUE € MeETaUlaMH, HEMETaJUlaMH, LIEIOoYaMHu).
Xnoposonopoa. CossiHasg KUCIIOTa, XMUMHUYECKHE CBOMCTBA, IMOIy4YEHHE,
npuMeHeHue. JleficTBue Xjaopa 1 XJIOPOBOJOPOAa HAa OPraHW3M YeJIOBEKa.
Baxxueiimue xJ1I0puibl M X HAXOXKJICHUE B IPUPOJE.

OOmiass xapakTepucTHKa 3JIEMEHTOB VIA-rpymisl.
CTPOEHHUSI aTOMOB, XapaKTE€PHbIE CTEMEHN OKUCIICHMSL.

Ocobennoctu

OOBSICHITH OOIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWCTB
HEMETAJUIOB U MX COSJMHEHUH B MpeJenax MaJbIX IepUOa0B U
rIaBHBIX moArpynn [lepromuueckoid CHCTEMBI XHUMHUYECKHX
AIIEMEHTOB C YUETOM CTPOCHUS UX aTOMOB;

XapaKkTepu3oBaTh (U3MUECKMEe M XHMHUYECKHE CBOMCTBa
HPOCTHIX BEIIECTB TAJOTEHOB (HA MPHMEPE XJopa) M CIOKHBIX
BEIIECTB (XJIOPOBOIOPO/A, XJIOPHIA HATPHUs), CIIOCOOBI WX
NOJTy4eHUsl, TPUMEHEHUE U 3HAYEHHE B MPUPOJE U KHU3IHU
YeJIOBEKa,;




Crpoenue u pU3NIECKHE CBOWCTBA MPOCTHIX BEIIECTB — KUCIIO POAA U
cepbl. AmnorpornHble MOAM(UKALUN KUCIOPOAa U Cepbl. XUMHYECKUE
cBoictBa cepbl. CepoBOIOpOJ, CTpOeHUE, (UIUUECKHE W XUMHYECKUE
CBOMCTBA. OKCI/IIH)I CEpbl KaK MPEACTAaBUTCIN KHCJIOTHBIX OKCHOB.
CepHast kucioTa, (pu3MuUecKMe W XUMUYECKUE CBOMCTBa (0OIIMEe Kak
IPE/ICTaBUTEIIS Kilacca KUCIIOT U crienuduueckre). XUMUYeCKUepeaKIHH,
JeKAIIMe B OCHOBE IPOMBIIDICHHOTO CIOCO0a TMONTYYEeHHUS CepHOU
kucioTsl. [Ipumenenne. Conu cepHON KUCIIOThI, KAUeCTBEHHAs Peaklus Ha
cyibdar-uoH. Haxoxaenue ceppl U e€ COCIMHEHUNW B MPHPOJIE.
XuUMHUECKOe 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl COSINUHEHUSMH CEepbl
(KUCIIOTHBIE JOXW, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
MIPEIOTBPAIEHHS.

OOmasi XapakTepuCTHKa 3JEMEHTOB V A-TpyYIIIIbI.
CTPOCHHA aTOMOB, XapaKTECPHBIC CTCIICHU OKMUCIICHMA.

A30T, pacmpocTpaHeHHWe B MpHpoje, (UIUYECKHE W XHUMHUYECKUE
cBoiictBa. KpyroBopor azora B mpupome. AMMHAK, €ro (pu3uvecKkue u
XMMHYECKUE CBOICTBA, HoONydyeHUe U npuMeHeHue. Comu aMMOHHSA, UX
¢usnyeckue M XUMMUYECKUE CBOMCTBA, IpuMeHeHue. KauecTBeHHas
peaxmys Ha MOHBI aMMOHUSL. A30THAsl KHCIJIOTa, e€ omydeHue, pusndecknue
U XMMHYECKHE CBOWCTBa (0OIME KaK IPEACTaBUTENS Kiacca KUCIOT U
cnenuduueckue). Mcrnonp3oBaHue HUTPATOB U COJIEH aMMOHUSIB KauecTBE
MUHEpaIbHBIX ynoOpeHni. XWMHUYecKoe 3arpsi3HEeHHEe OKpYyKaroIeit
Cpezibl COCAMHEHMSIMH a30Ta (KUCJIOTHBIEC OXAU, 3arps3HEHUE BO3IyXa,
TTOYBBI U BOTOEMOB).

®dochop, amrorponHbie Momupukarmuu (ocdopa, GulNUECKHEe H
xuMudeckue cBoictBa. Oxcmnm docedopa(V) u dochopras kucmora,
¢usnyeckue M XMMHYECKHE CBOMcTBa, mosydeHue. lcronp3oBaHue
(hochaToB B kauecTBe MHHEPAIBHBIX yI0OPEHUN.

OOmast XapakTepuCTHKa d3JIeMEeHTOB [V A-Tpymibl.
CTPOCHMSI ATOMOB, XaPaKTEPHbIE CTEIICHNU OKHCIICHUSL.

Yraepon, amoTporiHble MOIU(HUKALNY, PACIPOCTPAaHEHHE B IPUPO/IE,
¢usnveckre U XMMUIecKue cBoiictBa. Ancopouus. Kpyrosopor yriepoaa
B nipupoze. OKcHubl yriiepona, ux (u3nvecKkre U XMMUYEeCKUe CBOWCTBA,
JNEWCTBME HAa OKUBBIC OpPraHU3MBl, IIOJy4eHHE M HPUMEHEHHE.
DKonornveckue MpodieMbl, CBsi3aHHble ¢ okcuaoMm yriepoxa (IV);
CUNOTE3a TJI00AJIbHOTO TIOTEIUIHUS! KJIMMaTa; HapHUKOBBIA 3(QeKT.
VYronpHas KHCIOTa U €€ CONH, UX (PU3NYECKUE U XUMUYECKUE CBOWCTBA,
nojy4yeHue u npuMeHenue. KauecTBeHHas peakuusi Ha KapOOHAT-HOHBI.

OcobenHocTn

OcobenHocTn

OIpEeeNsTh TaJOreHUA-UOHBI B PaCTBOPE;
IUIAHUPOBATh W OCYIIECTBISTH Ha TMPaKTUKE XHUMHYECKHE
OKCIICPUMEHTLI, IPOBOJAUTH Ha6J’IIO)Z[€HI/I$I, Jc€J1aTh BBIBOJABI IIO
pe3ynbTaTam SKCIepUMEHTa;

OOBSACHATH OO0INME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
37eMeHTOB VIA-Tpynmbl U UX COeTUHEHUM ¢ yU€TOM CTPOEHUS
UX aTOMOB;

XapakTepu3oBaTh (U3MYECKHME ¢ XWMHYECKHE CBOMCTBA
MPOCTOrO BEIIECTBA Cephl U €€ COeAMHEHUH (cepoBomopoa,
OKCHJIOB CEpbI, CEpHOH KHCIOTHI, CyIb(aToB), CIOCOOBI HX
IMOJIyu€Hus, MPUMCHCHHUEC W 3HAYCHUEC B IPUPOAC U KU3HU
YeNTOBEKa;

OIpeJIeNSITh HAIMYHE CYb(aT-HOHOB B pacTBOPE;

00BIACHSITE CYIIHOCTH 3KOJOTHYCCKHX r[p06neM, CBsI3aHHBIX C
nepepaboTKON COSAMHEHHUN CEPHI;

OOBSCHATH O0IIME 3aKOHOMEPHOCTH B M3MECHEHHU CBOMCTB
3JIEMEHTOB

VA-rpynnsl ¥ uX COeAMHEHUN ¢ yUETOM CTPOCHUS X aTOMOB;
XapakTepu30BaTh (U3MYECKHME ¥ XHMHUYECKHE CBOMCTBa
MPOCTBIX BelecTB a3ora W ¢ochopa MW HX COCHUHEHHIMA
(amMmMuaka, coyeii aMMOHWS, a30THOH KHCJIOTBI, HUTPATOB,
okcuma ¢ochopa(V) m dochoproit KuCIOTH, (HochaTon),
CrocoOBI X TONYYEHUs, TPUMEHEHNE U 3HAaYeHUE B TIPUPOJE U
JKU3HHU YEJI0BEKa;

OTIPENENIATh HOHBI aMMOHHS 1 ocaT-HOHBI B paCTBOPE;
OOBSICHITH CYITHOCTh SKOJIOTHYECKUX MpPOOIeM, CBS3aHHBIX C
HaxXO)KJIEHWEM COeIMHEHWH a3ora U ¢ochopa B OKpyKaromeit
cperne;

OOBSICHITH OOIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHWH CBOWCTB
sneMeHTOB [VA-rpynmnsl 1 ux cOeMUHEHUN C yUETOM CTPOECHHUS
WX aTOMOB;

XapaKkTepu3oBaTh (U3NYECKHE W XWMHYECKHE CBOWCTBA
MPOCTBIX BEIIECTB yIiiepoja M KPEeMHHS W MX COEAMHEHUH
(okcumoB yriepona, yroibHON KHCIOTHI, KapOOHATOB, OKCHIA
KpEMHUsI, KPEMHHEBOH KHCIOTHI, CHIIMKATOB), CIMOCOOBI WX
NOJTydeHHs, NPUMEHEHHEe W 3HAaYeHHWE B NPUPOAE U >KU3HU
YeJIOBEKa,;




Hcnonr3oBanue kapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO034MCTBE.

[lepBoHavanbHbIe TOHATUS 00 OPraHWYECKHX BEIIECTBAX KaK O
COCIMHEHUSAX yriepona (MeTaH, OTaH, OTHUJICH, AaleTWIICH, JTaHOJ,
TIIMIEPUH, YKCYCHAst KUCIOTa). Mx cocmas u Xumuueckoe cmpoeHue.
[ToHsiTHE 0 OMOJIOTMYECKU BaKHBIX BEIIECTBAX: )KUpaX, OelKax, yriieBoaax
— ¥ X POJIU B )KHM3HU YelloBeKa. Mamepuanvioe eOUHCMBE0 OpeanuiecKux
U HeOP2aAHUYECKUX COeOUHEHUIL.

Kpemuuii, ero ¢usnyeckue W XMMHUYECKHE CBOWCTBA, TOJyYEHHUE H
npumenenue. CoeHeHus KpeMHus B npupoje. OOIue npeiacrasieHus 00
okcume kpemuus (IV) wu  xpemumeBoir kwucmore. CHIIMKATBI, WX
HCIOJIb30BaHUE B OBITY, MEIMIIMHE, POMBIIUICHHOCTH. BaoicHetiuue
CmpoumenvHvle MAamepudabl: Kepamukd, CmeKio, yemeHm, OenoH,
arcenezobemoH. Ilpobremvl 6e30naACHO20 UCNONIL3OBAHUL CIMPOUMETLHBIX
MAmepuanos 8 N0BCEOHEEHOU HCUHU.

XUMHYECKHH HSKCIEPUMEHT. H3ydeHHe O00pa3lioB HEOPraHUYECKUX
BEIIECTB, CBOWCTB COJSHON KHUCIIOTHI; TIPOBENEHHE  Ka4eCTBEHHBIX
peaxuii Ha XJIOPUA-MOHBI W HAONIONEHHE TMPHU3HAKOB WX TMPOTEKAHUS;
OTIBITHI, OTpaXkaromue GU3NIECKNe ¥ XUMHUYECKHE CBONWCTBA TaJIOr€HOB U
WX CcOoenMHEHWH (BO3MOXKHO  HWCIIONIb30BaHHWE  BHECOMATEPHAIIOB);
03HAKOMJICHHE ¢ 00Opa3liaMH XJIOPHUIIOB (TaJOTCHUIIOB); O3HAKOMIICHHE C
obOpasriamm cepbl W e COemWHEHUAMH (BO3MOXKHO HCIIONH30BaHUE
BHJIEOMATEpHAIOB); HAOIIOJEHNE Iporecca OOYIIMBaHUS caxapa IO.
JIeIICTBUEM KOHLIEHTPUPOBAHHON CEPHOU KUCIOThI; U3YYEHHE XUMHUECKUX
CBOMCTB pa30aBICHHON CEpHOW KHCIOTHI, TPOBEACHHE KAadeCTBCHHOMN
peakuu Ha Cynb(paT-WOH W HAONIONEHWE TpU3HAKa €€ MPOTEKaHUS;
O3HAKOMJIEHHE C (U3NYECKMMH CBOWCTBaMH a30Ta, ¢ochopa u uX
COeMHEeHNH (BO3MOXKHO HCIONIB30BaHUE BUEOMATEpUAJIOB), oOpa3iaMu
a30THBIX ©  (GochopHBIX  yIOOpeHW#l; TOIy4YeHue, coOupaHme,
pacno3HaBaHWE€ W  W3yYeHHE CBOWCTB aMMHakKa;  IPOBEJICHUE
KaueCTBEHHBIX peakiii Ha WOH aMMOHHS W (ocdar-uoH W U3ydeHHUE
MPU3HAKOB WX TMPOTEKaHWs, B3aWMOJCHCTBHE KOHIIEHTPUPOBAHHOM
A30THOM KHCIIOTHI C MeIbIO (BO3MOKHO UCIIOIh30BaHUEBUICOMATEPHAIIOB);
M3y4YeHHE MOJeNell KpUCTAUTMYeCKUX pemI€ToK anMasa, Tpadwura,
(dymiepeHa; O3HaKOMJIGHHE C TPOLECCOM aJICOPOIMH PACTBOPEHHBIX
BEIIECTB AaKTHBHPOBAHHBIM YIIEM H  YCTPOWCTBOM IPOTHUBOrasa;
rosydeHre, coOMpaHWe, paclo3HAaBaHWE W H3YYCHUE

CBOIWCTB YIJIEKHCIIOTO Tasa; IPOBEICHUE KAYECTBEHHBIX pEaKIUd Ha

OIpeeNnsTh KapOOHAT- U CUIIMKAT-UOHBI B PACTBOPE;
OOBSACHATH CYIIHOCTh SKOJOTHYECKHX MPOOIeM, CBA3aHHBIX C
HaxXOK/IEHHEM YTJIEKHCIIOrO ra3a B OKpYyKarollel cpene;
WJTIOCTPUPOBATh B3aMMOCBS3b HEOPraHMYECKUX COEAMHEHUI
yriaeposia U OpraHuYeCKUX BEIIECTB;

TUTAHUPOBAaTh M OCYIIECTBISATh Ha TIPAKTUKE XUMHUYECKHE
9KCIEPUMEHTHI, TPOBOIUTH HAONIOJCHUS, JENaTh BBIBOIBI IO
pe3yapTaTam 3KCIepUMEHTa;

CIIeZIOBaTh MpaBUiIaM 0e30MacHoOi paboThl B 1a0OpaTOPHH TIPH
UCIIOJIb30BAaHUY XUMHUYECKOH MOCY/IbI U 000pPYIOBaHNUS;
MIPOU3BO/INTH BBIUMCIEHUS IO XUMHUECKUM YPABHEHUSM;
BBICTpauBaTh Pa3BEPHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha wuH(popMaIMI0O H3 YyYeOHWKA U CIPABOYHBIX
MaTepualioB, FPaMOTHO UCMOb30BaTh U3yUEHHBIM MOHSITUHHBIN
arnmapar Kypca XuMHH;

UCIIONIL30BATh TPU BBIIONHEHUH YYEOHBIX 3aJaHU W B
MPOLIECCE  HUCCIIENOBATENbCKOM  NEATEIBbHOCTH  HAay4HO-
MOMYJISIPHYXO  JINTEpaTypy  XHMHMUYECKOTO  COJAEpKaHUs,
CIIpaBOYHBIE MAaTepUabl, pecypchl ceTh «IHTepHET».




KapOOHAaT- M CHUJIMKAaT-HOHbI W H3YyYEHHE MPHU3HAKOB HMX NPOTEKAHMUS;
O3HAKOMJIEHHE C MPOAYKLHEH CHIMKATHOM MPOMBIIUIEHHOCTH; pEIIeHue
OKCIICPUMCHTAJIBHBIX 3aJad IO TEMC «Baxxnelimue HeMeTamnbl U HX
COEIMHEHU Y.
JdemoncTpanun:
° BHI[COMEITCPI/I&HLI: TaJIOIr€Hbl 1 UX COCAUHCHU .
e  OOpasIlbl XJIOPHJIOB.
e Komurekuuu (BUaeOMaTepHalbl): cepa U e€ COeTMHEHNS.
e OOyrnmBaHue caxapa IoJ JACHCTBUEM KOHIEHTPHUPOBAHHON CEpHOMN
KHCJIIOTHI.
e Komtekuuu: dochop u  ux coeAuHeHUs. BsaumojeiicTBue
KOHLIEHTPUPOBAHHOM a30THOW KUCJIOTBI C MEJBIO.
e Mojenu KpUCTAUTMUECKHX PEIIETOK anMasa, rpaduTa, MOJIEKYJTbl
(dhynmepena.
® AncopOmumsi pacTBOPEHHBIX BEMIECTB AKTHBHUPOBAHHBIM  YIJIEM.
IIporuBoras.
e Bujeomarepuansl: CHIIMKATHAS TIPOMBIIIIEHHOCTb.
e Monenn MOJEKyJl OPraHMYECKIX BEIIECTB.
IIpakTH4yeckue padoThI:
Ne 2. TlonydeHue COMsTHOM KMCIOThI, U3Y4YeHHE €€ CBOWCTB.
Ne3. TNomydenune aMmMmuaka, W3ydeHUE €0 CBOMCTB.
Ne4. Tlomyuenwne yrimekucioro ra3a. KauecTBeHHasi peakuns Ha KapOoOHAT-
WOH.
No5. Perienue skcrnepuMeHTaIbHbIX 3a71a4 1o Teme «HemeTramiby.
Boruuciienus:
® [10 ypaBHEHHSIM XUMHUYECKUX PEAKITNH, €CIM OJUH W3 PEarcHTOB JaH
B U30BITKE;
e 00BEMOB Ta3oB 0 YpaBHEHWIO PEaKIIMH HA OCHOBE 3aKOHA
00BEMHBIX OTHOIIICHUI Ta30B;
® [10 YPaBHEHUSM XUMHUYECKUX PEaKITUii;
MacCOBOM JIONTU BBIXOJIa MPOTYKTa PEAKITIH;
® [10 ypaBHEHHIM XUMUYECKUX PEAKIIUH, €CIM OJUH W3 PEareHTOB JIaH
B BHJIE BOAHOT'O PACTBOpA C U3BECTHOW MacCOBOM JOJIeH

Meransl U ux
coenuuenns. (9 u.)

OO0mas XxapaKkTepUCTHKa XUMUYECKAX DJIEMEHTOB — METaJUIOB Ha
OCHOBaHMM UX ToloxeHus B llepmogudeckoil cucTeMe XUMHYECKUX
anementoB JI. Y. MenneneeBa u crpoenusi atoMmoB. CTpOEHHE METAILIOB.
Merannuueckas CBsSI3b M METaJUIMYECKash KPUCTAJUIMUECKash penérka.

PaCKpbIBATh CMBICII U3YyHACMbIX IIOHSATHHN U MNPUMCHATD OTHU
IMOHATHUS TP OITMCAHUHN CBOMCTB BCIICCTB U UX npeBpameHHﬁ;
OOBSICHATH O6H_[I/Ie 3aKOHOMCPHOCTU B M3MCHCHHUU CBOICTB
JJIEMCHTOB-MCTAJIJIOB U UX COCI[I/IHGHI/Iﬁ C yqemM CTPOCHHUA UX
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DNEKTPOXUMUYCCKUN P HAOmpsDKeHUH wmeran JjoB. Dusnueckue u
XUMHYECKUE CBOWMCTBA MeTaJI0B. O0IIue criocoObl MOTY4YeHUs METAILIOB,
[ToHsiTE O KOPPO3UM METAJUIOB, OCHOBHBIC CHOCOOBI 3al[UThl MX OT
koppo3uu. CruiaBel (CTadb, YYryH, JIOPATIOMHHMMA, OpoH3a) W WX
MIPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[Ienounple MeTaibl: MojoxeHue B Ilepuoauueckoil cucreme
xumuueckux snemeHtoB J[. M. MenpaeneeBa; CTpO€HHE HUX aTOMOB;
HaxoJeHne B mpupoge. dusnueckue M XUMHUYECKHE CBOWCTBa (Ha
npuMepe Hatpus U Kamus). OKCHUIBI U THUAPOKCUIBI HATPUS U Kaus.
ITpumeneHre MeIOYHBIX METAJNIOB U UX COEAUHEHUI.

[Ilenouno3eMeNnbHbIE METAUIbl MarHuil W KaJbIIUH: TIOJIOKEHHUE B
ITepuonnueckoil cucreme xumumyeckux syiemeHToB J[. M. Menneneesa;
CTpPOEHUE UX aTOMOB; HAXOKJICHUE B TpUpojie. DU3NIECKUE N XUMUICCKH e
CBOMCTBA MarHusl W Kaubllus. BakHeWIne COeTUHEHUS KalbIHs (OKCHI,
TUAPOKCH], conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs!.

AmomuHMA: Tonokenne B llepmommdeckoil cucTeMe XHMMHYECKHX
anemenToB J[. 1. MeHieneeBa; cTpoeHUe aToMa; HaX0XKJIEHUE B IPUPO/IE.
dusznyecKrue U XUMUICCKIE CBOMCTBA aMfOMUHMS. AM(OTEpHBIE CBOMCTBA
OKCHUJA U TUJIPOKCHJIA ATFOMUHMSL.

Kenezo: mnonoxenue B Ileproguyueckoil cucreMe XUMHUYECKHX
snemenToB JI. . MeneneeBa; cTpoeHHE aToMa; HaXOKJIEHUE B TIPUPOJIE.
du3uveckne U XMMUYECKHe CBOMCTBA xeme3a. OKCHABI, THAPOKCHIBI U
comm xene3a(ll) u sxenesa(Ill), mx cocTas, CBOHCTBA U MTOTyYESHHE.
XUMHYECKHI IKCIIEPUMEHT: 03HaKOMJICHUE ¢ 00pa3IlaMyd MeTaj- JIOB U
CIUTaBOB, X (PM3WUYECKUMH CBOWCTBAMU; H3yUEHNE PE3YIHTaTOB KOPPO3HH
METaJUIOB (BO3MOYKHO HCITOJIb30BaHNE BHICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSL OKCHAA KajblUsl W HATPUS C BOMOH (BO3MOXKHO
WCIIONB30BaHNE BHUACOMATEPHANIOB); HWCCIEIOBAHUE CBOMCTB KECTKOM
BOJIBI; TIpOIIecca TOPEHMsI JKele3a B KUCIOpOo/Ie (BO3MOXHO UCTIONB30BaHNE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEAKIHUN Ha
HOHBI (MarHus, KajbIlvs, amroMuHES, ITuHKa, sxenesa(ll) u xemeza(Ill),
meau(ll)); HaOmroeHNe W onMcaHUe MPOIIECCOB OKpAIIMBAHUS IDIAMEHU
WOHAMH HATpWs, Kaimusg W Kaublusg (BO3MOXKHO HCIIONIb30BaHUE
BHJICOMATEPUAIIOB); HCCIEOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHIA
AJIOMUHUS U TUAPOKCUA [IUHKA; PEIICHNUE SKCIIEPUMEHTAIBHBIX 33a/1a4 110
TeMe «Baxneilline MeTamibl U UX
COCJIUHEHUS.

ATOMOB;
XapaKTepH30BaTh CTPOCHHE METANJIOB, oOmue (U3NUECKHE U
XUMHUYECKHE CBOMCTBA METAJIJIOB;

XapaKTePU30BaTh O0IIKE CIIOCOOBI TOIYUYCHUS METAIIIOB;
OOBACHATH OOIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHU CBOICTB
3JIEMEHTOB-METAJUIOB B IPYIIAX U UX COCIAUHEHUH C Y4ETOM
CTPOCHHA UX aTOMOB,

XapakTepu3oBaTh (PU3NYECKUE W XUMHYECKHE  CBOWCTBA
MPOCTHIX BEIIECTB METAUIOB M WX COCAMHEHHWH (OKCHIIOB,
THJIPOKCHJIOB, COJIEH), COCOOBI MX MOJyYeHHsl, IPUMEHEHHE U
3HA4YCHUEC B IPUPOAC U KU3HHU YCTIOBCKA,

pacmo3HaBaTh € TOMOIIbIO KAaYECTBEHHBIX PEAKIUH HOHBI
METaJUTOB (MarHwus, aTFOMUHUSA, ITUHKA, JKeJie3a, MEITH );
OOBSCHATh 3aBHUCUMOCTh (PH3MUYECKUX CBOMCTB METANIOB OT
BHUIA XUMHUYECKOH CBSI3HU MCXKIY UX aTOMaMH;

Ha6_HIO,Z];aTI) N OIMUCBhIBATH XMMUUYCCKHUEC PCAKIUN C ITOMOUILIO
€CTECTBEHHOT'O SI3bIKa U A3BIKA XFMHUU;
HaOIII01aTh JIEMOHCTpUPYEMBIE u
MIPOBOJIUMBIE OIIBITHI;

ONHCHIBATh CBOMCTBA H3YYaeMBIX BEIIECTB HAa OCHOBE
HaOIIO/ICHNI 32 UX MPEBPALICHUIMU;

JIOKa3bIBaTh aM(OTEPHBIN XapaKTep OKCHIIOB M THIPOKCHIIOB
amomuaus 1 xenesza(lll);

CPaBHHMBATH OTHOIIEHHE H3YYaeMbIX METAJIOB W OKCHJIOB
METaJUIOB K BOJIE;

CpPaBHHMBATH OTHOIIEHHE THIPOKCHIOB HATPHS, KalbIUSI M
AJFOMHUHMSI K PACTBOPAM KHCIIOT | IIENI0YeH;

pacro3HaBaTh ONBITHBIM MyTEM T'MAPOKCUA-HOHBI, HOHBI Fe2+
u Fe3+;

CJIEIOBAThH IpaBmiiaM 0e30macHoi paboTHl B Ta0OPAaTOpUU TIPU
WCIIOJIH30BAHUH XHMUYECKOH TIOCYIbI U 000pyIOBaHMUS,
TIPOU3BO/IUTH BHIYUCIICHUS 110 XUMHUYECKIUM YPaBHEHUSIM;
WCIOJh30BAaTh TPU BBHIMOIHEHUH YYEOHBIX 3aJaHUA TEKCTHI
ydeOHMKa, cripaBouHble MaTepuansl ([lepromnyeckyro cucremy
xumudeckux anementoB J[; W; MenneneeBa, TaOmuIy
pacTBOPMMOCTH  KHCJIOT, OCHOBAaHMM M coilell B BOJE,
AEKTPOXUMHUYECKUH PSIJl HAPSHKEHUH METaJIOB);

CaMOCTOATCIbHO
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JdemoncTpanun:
e (O3HakoMIJICHHE C 00pa3liaMy METAJIJIOB U CIUIABOB, UX (DU3UYCCKUMU
cBoiicTBaMu. Mol KPUCTAINIMYECKUX PEIIETOK METAJLIOB.
o Bujaeomarepuanbl: KOppO3us METAJIIOB.
e BzaumoneilicTBue HaTpus ¢ Bomoil. OkpaliuBaHue MIaMEHU HOHAMHU
HaTpUs U KaJus.
e OxpammuBaHue MJIAMEHA HOHAMHY KaJIbIIHSL.
e BsaumopelcTBue OKCHUa KaJIbIUS C BOJIOMU.
o Bujeomarepuaibl: TOpeHUE KeJe3a B KUCIOPOJIE U XJIOPE.
IIpakTH4yeckue padoThI:
Ne 6. XK&cTKoCTh BOJIBI M METOABI €€ YCTpaHEHUSI.
No 7. Pelienue sKkCriepuMeHTANIbHBIX 33/1a4 110 TeMe «MeTasibh».
Bobrunciienus:
® 10 YPABHEHUSIM XMMHUYECKUX PEAKIUM, €ClIM OJIMH W3 PEarcHTOB JIaH B
HU30BITKE WIIH COAEPIKUT TIPHUMECH;
® MacCOBOH JIOJIM BbIXOJIa IPOJIYKTA PEaKIMH;
® 110 YPaBHEHMSIM XMMHUYECKUX PEAKLUI, €CIIN OIUH U3 PEareHTOB
COJZIEP>KUT MPUMECH.

UCIIONIb30BATh MPH BBHINOJNHEHWH YYeOHBIX 3aJaHuil u B
MpOIlECCE  HCCIENOBATENbCKOW  JIEITENBHOCTH  HAy4dHO-
MOMYJISIPHYIO ~ JIUTEpaTypy  XHMMHYECKOTO  COJEp)KaHuf,
CIIPaBOYHBIE MaTepuabl, pecypchl ceTu «MHTepHET».

Xumuns
OKpYyKarommas
cpena. (5 4.)

HoBrle MaTepmanbl W TexHONOTWH. BemecTtBa W Marepuaibl B
IIOBCEAHEBHOM JKU3HU YEJIOBEKA. XHUMHUS U 310POBbE.

Bbe3zomnacHoe ncmonp30BaHNE BEMIECTB U XMMHUYECKUX PEAKIHI B OBITY.
[IpupomHbIE UCTOYHHUKH YTIIEBOAOPOIOB (yroib, IPUPOAHBIN Ta3,
He(Th), IPOIYKTHI X IEPEPaAOOTKH, UX POJIb B OBITY W MPOMBIIIIEHHOCTH.

OCHOBBI DKOJIOTHYECKOW TPaMOTHOCTH. XHWMHYECKOE 3arps3HEHUC
OKpY’KaroIer cpenbl (peaenbHo TOMyCTUMast KOHIIEHTPAIHS BEeIeCTB —
[AK).

Poinb xuMum B pereHnn SKOIOTHIECKUX TTPOOIIEM.

XUMHYeCKHH IKCIEPUMEHT: U3ydeHue o0pa3IoB MaTepHAIOB (CTEKIIO,
CILTaBBI METAJIIOB, ITOJIMMEPHBIC MATEPHUAIIBI).

XapaKkTepu3oBaTb POk XWMHUU B  pPa3IMYHBIX  cepax
JeSITeNFHOCTH  JIIOZIH, OCHOBHBIE BEIECTBA W MaTepHalibl,
MIPUMEHSIEMbIE B )KM3HH COBPEMEHHOT'0 YeJIOBEKa;

OOBSICHITH YCIIOBUSI 0€30MacHOTO HCIOJIB30BAaHUS BEIIECTB H
XUMHYECKUX PEAKITNil B OBITY;

aHAM3UPOBATh W KPUTHYECKH OIEHWBATH HH(POPMAIHIO O
BITUSTHAY IIPOMBIIIIJIEHHOCTH, CETHCKOTO X035ICTBa, TPAHCIIOPTA U
IIp.; HA COCTOSIHHE OKPYIKAIOIIEH Cpembl;

YMETh OKa3bIBaTh MEPBYIO MTOMOIIb MIPH XUMUYECKHX OXKOTrax U
OTpaBJICHUSX;

MPUHAMATH y4YacTHe B OOCYXKIEHUU MPOOIeM XUMHYECKOH H
HKOJIOTUYECKON HAMpPaBIEHHOCTH, BBICKAa3bIBATH COOCTBEHHYIO
MO3UIINIO IO MPOOJIEeMe W TIpeJuiaraTh BO3SMOXKHBIE MTyTH €€
perreHus.
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