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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa MmO XUMHHM OCHOBHOTO o0OmIiero oOpa3zoBaHus (yriayOJIEHHBIH YpOBECHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHMUI K pe3yJbTaTaM OCBOEHHS OCHOBHOI 00pazoBaTelbHOMN
mporpaMmMbl  OCHOBHOTO o0Omiero oOpaszoBanwms, mpeacraBieHHblx B @I'OC OO0, c yderom
dbenepanpHON paboueii mporpaMMbl BOCTIUTAHHUS.

ITporpaMMma no xumum pazpaboTaHa C LEJIbI0 OKA3aHUS METOAUYECKON ITOMOIIYU YUUTEIIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MPEIMETY.

[IporpaMmma mo xuMHuM Ja€T NpEeACTaBICHUE O IENAX, OoO0mel cTparernu OOy4eHHus,
BOCIIUTAaHUSI W pa3BUTHS OOYyYaIOMIMXCS CPEACTBAMU YYEeOHOrO TIpeAMeTa, OIpeneNsieT
00s3aTeNbHOE IIPEIMETHOE COJEPIKAHUE, €r0 CTPYKTYpY IO pa3zesiaM U TeMaMm, paclpeaeieHue
o KjaccaM, pPEKOMEHIYEeMYyI0 IMOCIeAOBAaTEIbHOCTh HU3YUYEHHUS XUMHH C  Y4ETOM
MEXIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKHM Y4Ye€OHOro IMpolecca, BO3PACTHBIX
ocobeHHocTel oOydarommxcs. B mporpaMMe mo XMMUU YYUTHIBAIOTCS BO3MOXXHOCTH Y4€OHOTO
npeaMera B peain3alud TpeOOBaHMK K IUTAHUPYEMBIM JIMYHOCTHBIM, METalpeAMETHBIM U
IpeIMETHBIM pe3ylbTaTaM oOydeHuss U B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENIbHON 1eATEIbHOCTH 00YUaIOIIErocs 0 OCBOGHUIO YUeOHOTO COIePIKAHMUS.

W3yyeHne XMMHMHM Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsI OPHUEHTUPOBAHO Ha
OOLIEKYJIbTYPHYI0  IOJATOTOBKY, HEOOXOAMMYIO Ui  BBIPAOOTKM  MHPOBO33PEHUYECKHUX
OPUEHTHUPOB, PAa3BUTHS HHTEIEKTYaIbHBIX CIOCOOHOCTEH M HHTEPECOB OOydaloluXcs, Ha
poJ0HKeHHe 00y4YeHUs Ha YPOBHE CpeIHero o0Iiero oopa3oBaHus.

3HaHUE XUMHUH CIYKHUT OCHOBOMW /I (POPMUPOBAHHSI MUPOBO33PEHHS 00YUYaIOIIETOCs, €T0
NPECTaBICHUN O MAaTePHATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MIPEJICTaBJICHUS O MPEBPAIICHUAX SHEPTUH U BEIIECTB B MIPUPOJE, O MyTAX PEIICHUS ITT00ATBHBIX

npobjaeM  yCTOWYMBOIO  pa3BUTHMsL ~ 4YEJIOBEYECTBA  —  CBIPbEBOM,  HHEPreTHYECKOM,
IPO/IOBOJILCTBEHHOW  TpoOieM, MpoOJeMBbl  JKOJIOTHYECKOH  0e30MmacHOCTH, MpolieM
3/1paBOOXpaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJITYpBI IMYHOCTH 00yUaroMMXcsl, uX o0miel U pyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (POPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yyaroumxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHON  N1eATEIbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMMT CO clenn(UKONH HAyYHOT'O MBIIUIEHUS, 3aKJIaIbIBAET OCHOBBI IIPEJCTABICHUN O
€MHCTBE MPUPOJbI U YEJIOBEKA, SBJSETCS KIIOYEBBIM 3TalloM B (POPMUPOBAHUU €CTECTBEHHO-
HaY4YHOH IpaMOTHOCTH O0YyYaroIuXcs;

CHocoOCTBYeT (POPMUPOBAHMIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
oOyJaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comeprkaHus
peaMeTa, KOTOPBIM SIBIAETCS NEAarorn4ecky aJalTUPOBAHHBIM OTPAaXXEHUEM OIPEIEIEHHOIO
JTana pa3BUTHS XUMHH.

VYriyOonéHHpld Kypc XMMHH OCHOBHOTO OOIIIero o0pa3oBaHMsI OpPUEHTHPOBAH HA OCBOEHHUE
00yYaromMUMHUCS CUCTEMbI MEPBOHAYANBHBIX MOHATHH XMMHH, OCHOB HEOPraHWYECKOH XUMHH,



OCHOBOIIOJIATAlOIIUX MPEJICTaBICHUH OOIe XUMHM UM OTAEIbHBIX 3HAYUMBIX TOHSATUI
OPraHU4YEeCKON XUMHH.

CrpykTypa coaepkaHHUsl MPOrpaMMbI 110 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzyueHuro. CopepaHHe CKJIQAbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
JJIeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYecKoW peakuuu. OOe 3THU CUCTEMbI
OpraHM30BaHbl 110 MPUHIUILY [OCIEA0BATEIBHOIO Pa3BUTUS 3HAHUNM HA OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS;

Ilepuonnueckoro 3akona /.M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

YYEHHS O CTPOCHUH aTOMa U XMMUYECKOM CBSI3H;

NpEeCTaBICHUN 00 3JIEKTPOTUTHUECKON AUCCOLUAIIMH BEIIECTB B PACTBOPAX;

0 XUMHUYECKON KMHETUKE U TePMOJIUHAMUKE.

B ocHOBy TeopeTHueCKMX 3HAHUN TIOJOKEHBl SMIUPHUUECKU IMOJyYE€HHBbIE (DAKTHI.
TeopeTnueckue 3HaHMS Pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOIO YpPOBHS K JIpYyroMy H
00eCTIeYnBarOT 00YYaIOIUMCSI BO3MOKHOCTD OOBSICHITH U MPOTHO3UPOBATH CBOMCTBA, CTPOCHHE
1 00J1aCTH MPAKTHYECKOTO MPUMEHEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue cofepxKaHus IPOrpaMMbl 110 XUMUU IIPOUCXOUT C UCTIOIb30BAHUEM 3HAHUN U3
paHee M3YYEHHBIX YUEOHBIX MPEIMETOB: OKPYXKAIOIIUH MHUp, Ouojorus, (Gu3mka, MaTeMaTHKa,
reorpausi, TEXHOJIOTHsl, UCTOPUSL.

[IporpamMmma ocHOBHOro oOmmIero oOpa3oBaHus N0 XUMHU (YIUIyONEHHBIA YpPOBEHD)
OpUEHTHUPOBaHA Ha cOXpaHEHUEe (YHIAMEHTAILHOTO XapakTepa o00pa3oBaHusl, CHEHHUPHUKU
y4yeOHOro nmpeamera U oOeclieueHue YCHEIIHOro OO0ydYeHUs Ha CIEAYIOIIeM YpPOBHE
oOpa3oBanus. B mporpamme mno XuMuM peanusyeTcsi pa3BUBAKOIIAs U IMPAKTUYECKas
HAIpPaBIEHHOCTh 00y4YeHHus XuMuu, nuddepeHnuanus oOydeHus, BKIIOYAONMas TpodUIbHy0
MOJATOTOBKY OOYyYaroUIMXcs U TMOCIEIyIoIIee CaMOOMpeIeiIeHne B BbIOOpPE HampaBleHUs
o0yueHHst B TPOPUIBHBIX KJIaccax.

VYriyonéHHoe HM3yuyeHHEe XMMHM CIIOCOOCTBYET peaiu3aluu 3aj1ad Hpo¢ecCHOHaIbHOU
OpUEHTAIlMM W HaIpaBJIEHO Ha TMPEAOCTaBICHHE BO3MOXKHOCTH KaXJAOMy OOydaromeMmycs
MPOSBUTH CBOW HHTEJUIEKTyallbHbIE M TBOPYECKHE CIOCOOHOCTH MPU H3YYEHHU Y4EOHOTO
npeaMeTa, HEOOXOIWMBbIE Uil TPOJOJDKEHHsS O0pa3oBaHUS | JalIbHEWIIEH TpyJAOBOM
JeSITEIbHOCTH.

[Tporpamma mo xumuu (yriayOnE€HHBIN ypOBEHB) MpeAHA3HAUYEHA JUIS HCIOIh30BAaHUS B
0o0pa3oBaTeNbHBIX  OpPraHM3alMiX, peaTu3yIoIUX OporpamMmbl AU PEPEHINPOBAHHOTO
(yrmyOnénHoro, npouIbHOIO) H3y4YEHUS OTAEIbHBIX YYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

OO6pazoBarenbHble (YHKIIUU XUMHUH, U3y4aeMOl Ha YIIIyOJIEHHOM YPOBHE, PEaTu3yIOTCs B
nporecce (GOPMUPOBAHUSA 3HAHUH OCHOB XMMHMUYECKOH HAyKM Kak o0JIacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, 00JACTH MPAKTUYECKOW NEeATEIbHOCTH YEIOBEKAa U OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJNbTypbl. 3ajada y4eOHOro IperMeTa COCTOMT B (OPMHPOBAHHUH CHCTEMBbI
XUMHUYECKHX 3HAHUNA — BaXXHEHIINX (HaKTOB, MOHITHUM, 3aKOHOB U TEOPETUYECKUX IMOIOKEHHH,
JOCTYIHBIX OO0OOIIEHNH MHPOBO33PEHYECKOI0 XapaKTepa, S3bIka HAyKH, B MPHOOIICHUU K
Hay4YHBIM METOJIaM TMO3HAHMS MPU U3YYCHUH BEIIECTB U XUMUYECKUX peakIuii, JopMUPOBAHUHT
Y Pa3BUTHH MO3HABATEIBHBIX YMEHUN U CITOCOOOB JEATEIHHOCTH M MX MPUMEHEHUU B YUEOHO-
MO3HABATEJIBHOM U yueOHO-UCCIIEI0BATENIBCKOM 1eATebHOCTH, OCBOCHUH MpaBMJl G€3011aCHOTO
oOpaleHus C Bel[eCTBAMU B MIOBCEIHEBHON KHU3HH.



[lenn w3ydeHUss XHUMUM OTPaXarOT HAINPABICHHOCTb OOY4YEHHs Ha pa3BUTHE U
CaMOpPa3BUTHE JINYHOCTH, POPMHUPOBAHUE €€ MHTEIUIEKTA U 00N KyJIbTYpHI.

N3ydyeHne XMMHUM HallpaBJIEHO HAa JOCTUKEHUE CIEAYIOLUX LIEIeH:

(GopMHpOBaHNE HMHTEUIEKTYaJlbHO PAa3BUTOM JMYHOCTH, FOTOBOM K CamMoOOpa30BaHMIO,
COTPYAHHUYECTBY, CaMOCTOATEIbHOMY MPHUHITHUIO PELICHUH, CIOCOOHOM aJanTHUpoBaThcs K
6BICTpO MCHAKOIINMCS YCIIOBHUAM JKU3HU,

(dbopMUPOBaHHUE CHUCTEMBl XMMHUYECKMX 3HAHWH KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOU
KapTHHbl MUpPA, KaK OCHOBBI JUIsl MOHMMAHUS XMMHYECKOH CTOPOHBI SIBIEHUIH OKpY’KaroIIEro
MHpa, OCBOEHUE SI3bIKA HAYKH;

npruoOuieHrne o0yJaromuxcs K caMOCTOATEIbHON M03HABATEILHON U MCCIIEI0BATEIbCKOM
ACATCIIBHOCTH, K HAYYHBIM MCTOJAaM II03HAHUA, q)OpMI/IpOBaHI/Ie MOTHUBAllUKM W Pa3BUTHUC
CHOCOOHOCTEH K H3Y4YEHUIO XUMUM;

dopmupoBaHue o0mell QyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM
YHUCJIC YMeHI/Iﬁ OOBACHATD U OLICHUBATL ABJICHHA OKPYXKAKOIICTO MHUPA, HUCIIOJb3Yyd 3HAHUA U
OIBIT, IIOJYYCHHBIC IIpW H3YUYCHUHW XHWUMHHU, I[PUMCHATH HX IIPU PCIICHHUU HpO6JICM B
HOBCEHEBHOM KU3HU U TPYIOBOM €ATEIILHOCTH;

pa3BuTHE y OOyyaloIIMXCs HHTepeca K H3YyUYEHUI0 XUMHM U cdepam OesTeIbHOCTH,
CBSI3aHHBIM C XUMHCH, MOTHBAIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOMICTO MPOQHIT U
HAIPaBJIEHHOCTHU JAJIbHENHIIETr0 00yUYEHMUS;

OCO3HaHHE LEHHOCTH XMMHUYECKMX 3HAaHMH B JKM3HM 4YeJIOBEKa, IOBBIIICHUE YPOBHS
9KOJIOTUYECKOI KyJIbTyphl, HENpUITHE JEHCTBUH, NMPUHOCIIIUX Bpel OKpyXarolled cpene u
370POBBIO JIIOCH;

IpuoOpeTeHnue O0yYarOUIMMUCS OIbITa CaMOIO3HAHHUSA, KIIIOYEBBIX HAaBBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), HEOOXOAMMBIX JIJIs1 pa3IMYHBIX BUJOB JAEATEIbHOCTH.

Ha yrny6nénnoe uzyuenue yueGHOro npeamMera « XuMus» oTBoauTcs no 136 yacos B 8 u
9 xnaccax (4 4aca B HeJIelt0), Bcero 272 Jaca 3a J1Ba rojia 00y4eHusl.



COJAEPKAHUE OBYYEHUA
8 KJIACC

ITepBoHavyajbHBIC XMMHYECKHE IOHATHSA

XuMHus — BaKkHas 00JIaCTh €CTECTBO3HAHMS W IPAKTHUECKOH NEATEIbHOCTH YEJIOBEKA.
[lpeqmer xumuu. Pomp XxumumM B KM3HM uenoBeka. Kparkue cBeqeHHs 00 UMCTOpUU
BO3HUKHOBEHUS U Pa3BUTHsA XMMHMH. XUMUS B cucTeMe HayK. Tena u BemectBa. Pusnueckue u
XMMHYECKHE CBOMCTBA BELIECTB. ArperaTHble COCTOSIHMS BelecTB. [IoHsTHE 0 TeOpeTH4eCcKuX U
OMIIMPUYECKUX METOJAax II03HAaHUSA B ECTECTBEHHBIX HayKax. IIpencraBieHus O HaydYHOM
MO3HAHUU Ha SMIIUPUYECKOM YPOBHE: HAOIIOACHNE, U3MEPEHHE, IKCIICPUMEHT, MOJICIIMPOBAHHE,
BbunciacHue. IIpencraBiaeHuss 0 HayyHOM ITO3HAHUMM HA TEOPETHYECKOM YPOBHE: HAyYHBIE
(axThl, mpobiieMa, rUIOTE3a, TEOPUS, 3aKOH.

SA3p1k xumun. ICTOYHUKY XUMHYECKON HH(pOpMAIHH.

[TonsiTue o meromax paboOThl ¢ XMMUYECKUMHU BellecTBamMu. O00OpyoBaHME IIKOJIbHOU
xuMuyeckoi nadopatopuu. [IpaBuna 6e30nacHOro oOpaleHus ¢ BeIeCTBaMU U JIAOOPATOPHBIM
00opy0BaHUEM.

Uucrteie BemecTBa M cMecH. lIpupoaHbie cMecH: BO3IyX, HPHUPOJHBIN Tra3, HEQTh,
IIPUPOJHBIE BOJBI, TOPHBIE NOPOABI U MHUHEpPANIbl. [IOHATHE O TOMOIEHHBIX M I'€TEPOrCHHBIX
cmecax. CrocoObl pazfeneHus cMecei. OuncTKa BelecTB.

BemecrBa n XuMuyeckue peakuud. ATOMBI M MOJIEKYJbl. XHMHYECKHE SJIEMEHTHI.
CuMBOJIBI XUMHYECKUX 371€MEHTOB. [IpocThie M CiioXHbIE BellecTBa. MeTayuibl U HeMeTalIbl.
BemecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumnueckass ¢opmyna. BaleHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OnpeneneHHe BaJIEHTHOCTH 3JIEMEHTOB 1O  (Qopmysam
OMHApHBIX COCJUMHEHUWH M cOCTaBlieHHE (HOpMyNl OMHAPHBIX COCTUHEHHWH MO BaJCHTHOCTH
aneMeHToB. OTHOCUTENbHAs aTroMHas Macca. OTHOCUTENIbHAs MOJIEKYJsipHast Macca. MaccoBast
JI0J1s1 XUMUYECKOT0 3JIeMEHTa B coeiuHeHnu. Haxoxnenue npocreiimeit ¢popmyibl BemecTsa 1o
MacCCOBBIM JI0JISIM DJIEMEHTOB.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
yHclla CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacuersl mo ¢opMyliaM XUMHUYECKHX COEIMHEHUU.
MounspHasgs Macca cmecu BewleCcTB. MoibHas J0JA XMMHYECKOIO DJIEMEHTa B COEJUHEHUH.
Haxosxnenue npocreiiieit ¢opmyIibl BelecTBa 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

®u3nyeckue U XMUMHYECKUE SABJICHHS. XHMHUYECKas PEaklMs W €€ NPHU3HAKU. Y CIOBHS
IPOTEKAaHUs XUMHUUECKHUX PEaKIil. 3aKOH COXpPAHEHUs MacChl BEIIECTB. ATOMHO-MOJIEKYJISIpHAs
teopus. JKusHp u gnesarenbHocTs M.B. JlomoHocoBa. Xumuueckue ypaBHEHHs. Tumsl
XUMHUYECKMX peakUuid (COeAMHEHMs, pa3joXkKeHus, 3aMmelleHus, obmeHa). Pacyersl mo
XUMHYECKUM YPAaBHEHHUSIM.

DKCIEepUMEHTATFHOE H3yUYEeHNUE BEIIECTB U SBICHUI. 3HAKOMCTBO ¢ XUMHUYECKON TTOCY/I0MH,
c mpaBwiamMd paboTel B JabopaTopuu U TOpueMaMu oOpalieHHs ¢ J1abopaTOpHBIM
oOopynoBanueM. IM3ydeHue u omnmcaHue (QHU3HMUECKUX CBOMCTB 00pa3l0OB HEOPraHMYECKHX
BEIIECTB — METAJIJIOB U HeMeTaiuoB. Habmronenne pusndeckux (TuiaBieHre BOcKa, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KHIIEHUE M KOHJIEHCAIUsl BOJbl) U XUMHUYECKUX (TOpEHHE CBEUH,
NPOKAJIMBAaHUE MEIHOM MPOBOJOKH, B3aMMOJEHCTBHE COABI WJIM MeJa C COJSHOW KHCIIOTOMN)
sneHuid. O3HakoMJeHHE C oOpasuamu BellecTB KoiuuecTBoM 1 wmoib. Habmogenue wu
OIMCaHNE NMPU3HAKOB MMPOTEKAHUSI XUMUYECKUX peakluil (pa3iokeHHe caxapa, B3auMoIeHCTBIE



CEepPHOM KHCIOTHI C XJIOPUAOM Oapus, MOJydeHHe W pasiokeHue ruapokcuna memu (II) mpum
HarpeBaHuM, B3aHMMOJAEHCTBHE »xene3a ¢ pactBopoM comu Mmenu (II). Msydenume crmoco6oB
paszieneHuss cMmecedl (C TMOMOIIbI0 MarHura, (UIBTPOBAHHUE, BBIIAPUBAHUE, IUCTUIUISALIMS,
xpomatorpadusi), mpoBeleHue OUYUCTKU MOBapeHHOU conu. HaGmroneHrue U onucaHue OIBITOB,
WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUs MACCHI.

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3zoB. CocraB Bo3ayxa. 3akoH ABOraapo.
Monsipablii 00b€M Ta30B. OTHOCHTENbHAs IUIOTHOCTh razoB. OmnpeneneHUE OTHOCUTEIbHON
MOJIEKYJISIPHOI Macchl ra3000pa3HOr0 BEIIECTBA MO H3BECTHOW OTHOCUTENIBHON IJIOTHOCTH.
OOBbEMHBIE OTHOLLIEHUS Ta30B IPU XUMHUECKHUX PEaKIMSIX.

Kucnopon — snemeHT u mpocTtoe BemiecTBo. HaxokaeHue kucinopoja B IpUPOJE,
buznyeckue u XMMHYECKHE CBOICTBA (peakluy ropeHus U okucienus). [Iporeccol okucienus B
xuBoil mpupoge. Okcunsl. Ilpumenenue kucinopona. CrocoObl HOMyuYeHHUS KUCIOpOJa B
nabopaTtopun W npombinuieHHOCTU. [loHsTHe o Karamuzarope. KpyroBopoT kuciopona B
npupone. O30H — auioTponHast MoAuduKanus kuciaopojaa. O30HOBBIHN CIIOH, €ro 3HauUeHue AJs
JKUBBIX OPraHU3MOB. Pa3pynieHue 030HOBOTO CI1osl.

TemnoBoit 3(hdexT XuMHUYECKOW peakIHH, TEPMOXUMHUYECKHE YpaBHEHUS, 53K30- H
sHAOTEpMUYECKUE peakuuu. Tomnuo. Mcnonp3oBaHue yris U MeTaHa B KayecTBE TOILIMBA.
3arpsizHenue Bosayxa. [lonarue o mapHuKoBOM 3¢ dekre.

Bomopon — »smemMeHT M mpoctoe BewiecTBO. HaxoxzaeHue Bojopoda B IPUPOJE,
dbusznyecKkne U XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CrIocoOb! nmonyueHus. [lonsTue o Kkuciorax
u cojsix. Mcnonp3oBaHue BOJIOpO/Aa B KaUeCTBE TOILIMBA.

Bopna. ®usnueckue cBorictBa BoAbl. Bona xak pactsopureins. PactBopsl. HaceleHHble 1
HEHACBIIICHHbIE pacTBOpbl. PacTBopumocth BemiecTB B Boge. DakTopbl, BIMAOLIME HA
pPacTBOPUMOCTh TBEPABIX M Ta3000pa3HbiX BemiecTB. CrocoObl BBIPAKEHUS KOHIEHTpPALUU
pacTBOpPOB: MaccoBasi JIOJIsI PAcCTBOPEHHOI'O BEILECTBA, MOJsIpHAs KoOHIeHTpauus. Pounb
pPacTBOPOB B MPUPOJIE U B )KU3HU YEIIOBEKA.

Xumnueckue cBoiictBa Bojbl. Ilonstne 00 ocHoBaHusx. Ilonatue 00 wmHAMKaTOpax.
Kpyrosopot Boabl B Ipupoae. 3arpsA3HeHHe NPUPOIHBIX BoA. OXpaHa M OYMCTKA IMPHUPOIHBIX
BOJI.

Knaccudukanuss neopranmyeckux coeauHeHuid. Oxcuabl. Krnaccudukarmus OKCHIOB:
cojeoOpasyromue  (OCHOBHBIE,  KHUCIOTHBIe, aMmdoTepHble) U  HeconeoOpas3yrolue.
MexyHaponHass HOMEHKJIaTypa OKCHJIOB. TpHBHalbHbIE Ha3BaHMs OKcuaoB. dusmueckue u
XapaKkTEepHbIE XUMHUYECKHE CBOMCTBA OKCHUIOB (B3aMMOJECHCTBHE C BOJOW, C KHUCJIOTaMU U
OCHOBaHUSIMH, C IpyTUMH okcugamu). [lomydyenne okcuios.

[TonsiTHE O TMIPOKCHIAX — OCHOBAHMAX M KHCIOPOJCOJEpKalIMX KHCIOTax. KucioTsl.
Knaccugukarnus kucnor. MexayHapoaHas HOMEHKJIATypa U TpUBHAJbHBbIE Ha3BaHHs KHUCIOT.
®uznyeckue U XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJIEHCTBUE C METaUIaMU, C OKCHUIAMH
METaJIJIOB, OCHOBaHUSIMH U cosisiMu). Pan aktuBHoctu merayuioB H.H. bekeroma. Ilomyuenue
KHCI0T. KucioTel B npupose, IpUMEHEHNE BaXKHEUILINX KUCIIOT.

OcHoBanus. Knaccudukaiust OCHOBaHMH: MIETOYM M HEPACTBOPHMBIE OCHOBAHUSI.
MexyHapoaHass HOMEHKJIaTypa OCHOBaHUW. TpuBHabHbIE Ha3BaHUs OcHOBaHUU. lllenoun, nx
CBOICTBa (B3aMMOJEHCTBHE C KHCIOTHBIMH OKCHUJAMH, KHUCIOTaMH W COJSIMH) U CIOCOOBI
nosydyeHus. HepacTBopuMble OCHOBaHHMS, MX CBOMCTBA (B3aMMOJEHCTBHE C KHCIOTaMHU) U
cnocoObl nosyueHusi. AmdorepHocts. [lonsaTHe 00 amdoTepHbIX T'MIpOKcUAax (Ha mpumepe



THJIPOKCUOB IIMHKA M aJTIOMHHHA): XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE C KHUCIOTaMHU U
1IeJI04aMu ) U MOJTyYEHHUE.

Conu (cpeaHue, KUCIbIE, OCHOBHBIE, JIBOMHBIE). MexnyHapoaHas HOMEHKJIATypa COJIEH.
TpuBuaneHble Ha3BaHMs coned. PU3NYECKUE U XapAKTEPHBIE XUMUYECKUE CBOMCTBA Ha IIPUMEPE
cpennux coseil. [lomyuenue cosei.

['eHeTnyeckas CBsI3b MEXAY KJaCCaMU HEOPTraHUYECKUX COECAMHEHUM.

OKCHEpUMEHTAIbHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

KOJIMYECTBEHHOE ONPECIICHUE COAEPKAaHUA KACIOPOJa B BO3/LyX¢E;

HOJy4YeHHe, coOupaHue, paclo3HaBaHUe U U3yUeHHE CBOMCTB KUCIOPO/Ia;

HAOJII0/IEHUE B3aUMOJCIHCTBHS BELIECTB C KUCIOPOJIOM M YCIOBUN BO3HUKHOBEHHUS U
IIPEKPALLEHUS TOPEHUS;

O3HAKOMJIEHHE ¢ 00Opa3ljaMy OKCHJIOB U OIMCAHHUE UX CBOWCTB;

HOJIy4YeHHe, coOupaHue, paclio3HaBaHUe U U3yUeHHEe CBOMCTB BOAOPOAa (TOpEeHHe);

B3auMojieiicTBue Bogopoaa ¢ okcuaom meau (10);

UCCIIEIOBaHHE 0COOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIECIIEHHON MacCOBOM 10JIEH paCTBOPEHHOTO BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIECIICHHON MOJSPHON KOHLIEHTpAalMed pacTBOPEHHOIO
BEIIECTBA;

B3aMMOJICICTBHE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIEM);

OIpEEIICHUE PACTBOPOB KUCJIOT U IIEJI0YEH ¢ TOMOLIbIO HHAUKATOPOB;

ucciieloBaHue 00pa310B HEOPraHMYECKUX BEIECTB Pa3IMUHbIX KJIACCOB;

n3yuenue B3aumopeiicTBusi okcuna menu (II) ¢ pactBopoM cepHO# KHCIOTBI, KHCIOT C
METaJUIAMH, PEaKIIUi HEUTpAIIU3alH;

[IOJIyYeHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajla JPYI'MM U3
pacTBOpa cony;

B3aMMOJIEICTBHE TMAPOKCUIA IMHKA C paCTBOPAMHU KHUCIIOT U ILIEJI0YEil;

pelIeHne SKCIEePUMEHTAJIbHBIX 3a7ady Mo TeMe «OCHOBHBIE KJIAcChl HEOPraHMYECKUX
COCIMHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumMudeckux siementos JI. U.
MemnpeieeBa

Crtpoenue aToMOB. XuMHUecKask CBA3b. OKUCINUTENbHO-BOCCTAHOBUTENIBHbBIE PEAKLIUH.

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHUYECKUX 31eMeHTOB. lloHsTHe o rpynmax
(cemeiicTBax) CXOJHBIX 3JEMEHTOB: IIEJOYHBIX M IIEJIOYHO3EMENIbHBIX METajulaxX, rajoreHax,
MHEPTHBIX (OJIarOPOJHBIX) razax. OJIEMEHTBI, KOTOpble O0pa3yloT aM@OTepHbIE OKCHABI U
TUIPOKCHU/IBI.

[Tepuognuecknii 3akoH. OtkpeiTue Ilepmonnueckoro 3akoHa. Ilepmonmdeckas cucrema
xumuyeckux aemeHToB JI. Y. MenneneeBa. KopoTtkonepuoanas u JJIMHHONEpUOIHAS (HOPMBI
tabnuiel «Ilepuoanueckas cucrtema xumudeckux snemenToB Jl. Y. MenneneeBa». [lepuonst u
rpynnsl (A- u b-rpynmsr).

Crpoenne atomoB. CoctaB aTOMHBIX snep. M3oromsl. PagumoakTMBHOCTB. DJNEKTPOHBI.
OJneKTpoHHas OpOuTalb. DHEpreTUYeckrue YPOBHU M IOJYPOBHH aroma: s-, p-, d-opOuTaiu.
ONEeKTpOHHbIE KOH(MUTYpallu W 3JIEKTPOHHO-Tpaduueckue (opmynsl aToMoB. PDuznueckuit
CMBICT MOPSIIKOBOIO HOMEpa, HOMepa IMepuojia U rpynnsl 35eMeHTa. CTpoeHue 3JIeKTPOHHBIX
oOonouek aroMoB mepBbIXx 20 Xxumuueckux nsyemMeHTOB Ilepuoanyeckoit cucremsr [l W.
MenzeneeBa: pacnpeleseHue 3JIEKTPOHOB II0 JHEPreTUYECKHMM YpPOBHSM, IOLYPOBHSAM U
opouTtansam. @usndeckuii cMmpica [leproanueckoro 3akoHa.



3aKOHOMEPHOCTH U3MEHEHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO Ipynmnam U nepuojaM. M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB
COCIMHEHUN XMMHUYECKUX 3JIEMEHTOB B MEPUOJAX U Tpymnmnax. XapaKTepUCTUKA XUMHUYECKOTO
3JI€MEHTa 10 ero nojoxeHuto B [lepuonnueckoii cucreme /1. 1. Menneneesa.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS Hayku U npakTuku. J[. 1. MenneneeB — y4eHbll U IpaKJaHUH.

DNEKTPOOTPULIATEILHOCTh ~ XMMHUUYECKUX  JJIEMEHTOB. XHMHUYECKas CBs3b. Bunubl
XUMUYECKON CBSA3M: KOBAJCHTHAs MOJISIpHAs CBA3b, KOBAJCHTHAs HENOJSpHas CBS3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON U MOHHOM CBA3H. DJIEKTPOHHBIE U CTPYKTYPHbIE
dbopmyiibl BemecTB. KaTHOHBI M aHUOHBI.

Kpucramnmaeckne u amopgHbie BemecTBa. THIBI KPUCTAIMYECKUX PEIICTOK: MOHHAS,
aTOMHas1, MOJIEKYJISIPHAsl U UX XapaKTEPUCTUKH.

Crenenp okucnenus. OrmnpeneneHue CTENEHEHl OKUCICHHS aTOMOB B OHHAapHBIX
coeMHeHUSAX. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Iporecchl OKuciaeHus U
BoccTaHOBJeHUs. Okucnurenun u BoccraHoBuTenu. (CoOCTaBleHHE YPaBHEHUM MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl U pacCTaHOBKA B HUX KOA((UIIMEHTOB METOJIOM
3JIEKTPOHHOTO OasaHca.

DKCIEePUMEHTATBHOE U3yUEHHE BEIIECTB U SBJICHUM:

03HAaKOMJIEHHE C 00pa3liaMyi METaJJIOB U HEMETALJIOB;

MOJICJINPOBAHUE CTPOEHHUSI MOJIEKYJ MPU MOMOIIM PUCYHKOB, MOJIENEH, 3JEKTPOHHBIX U
CTPYKTYPHBIX (hOpMYyT;

MIPOBE/ICHUE OIBITOB, HILTIOCTPUPYIOMINX MPUMEPHl OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakify pa3ioKeHUs, COCTUHECHHUS ).

MexknpeaMeTHble CBSI3H

Peanuzanus MexnpeIMeTHbIX CBA3EH MpPH MU3YYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MOHSITHH, IPUHSITHIX B
OT/IENIbHBIX €CTECTBEHHBIX HAyKaX.

OO0mue ecTecTBeHHO-Hay4YHbIE TOHATHUS: sSBIEHUE (IIPOliecc), HAyYHbIH (akT, rumoresa,
TEOpHsl, 3aKOH, aHAJIN3, CUHTE3, KJacCU(UKALUS, TEPUOIUIHOCTD, HAOIIOACHHUE, YKCIIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, MOJETb.

Odusnka: SBICHUS TMPUPOABI, (PU3NUECKHE SBIEHHUSA, BEIIECTBO, TeN0, (U3HUECKUE
BEJIMUMHBI, €IUHUIBI HU3MepeHusi, o0BhEM, Macca, arperatHble COCTOSIHHE BEIECTBA, aToM,
ANIEKTPOH, NPOTOH, HEWUTPOH, HOH, MOJEKyJa, CTPOCHHE Tra30B, >XHAKOCTEH M TBEPJbIX
(KpUCTAIUTUYECKUX ) TEJI, DIEKTPUUECKUHN 3apsiJl, KOJIMUECTBO TEIUIOTHI.

buonorus: Ouocdepa, porocuHTE3, MpoOIIeCcChl 0OMEHA BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

Texnomorusi:  TexHocdepa, TPOU3BOACTBO, XUMUUYECKHE  TEXHOJIOTHH,  CBIPbE,
KOHCTPYKITMOHHBIE MaTePUAIIBI.

9 KJIACC

BeurecTBo M XMUMHUYECKas peakuus

[ToBTopenue u yriyOieHHe 3HAHUH OCHOBHBIX pa3zenoB Kypca 8 kiacca. CTpoeHue
aToMoB. CBOICTBa aTOMOB XHMHYECKHX JJIEMEHTOB, MX KOJIHMYECTBEHHBIE M KayeCTBEHHbIE
XapaKTEPUCTUKH (paauyc, 3JEKTPOOTPULATENBHOCT, SHEPTHUst MOHM3ALINHN).



[TocnenoBaTenbHOCTh  3alIOJIHEHMsI JJIEKTPOHHBIX OpOMTaleil aTroMOB MalblX IEPHOIOB.
OCOOEHHOCTH  3allOJHEHUSI  DJIEKTPOHHBIX  opOWTaneld aToMoOB  OOJBIIMX  MEPUOJIOB.
Ilepnonnueckas cucreMa XMMHUYECKUX JIEMEHTOB B CBETE IIPEJICTABICHUM O CTPOCHUHU aTOMA.
Crenenp OKHCIEHHS U BaJIEHTHOCTH. [IpencraBieHue o nepuogu4eckor 3aBUCUMOCTH CBOMCTB
XMMHYECKHX  3JIEMEHTOB  (3JIEKTPOOTPHULATENBHOCTh,  OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE
CBOICTBA, KUCIOTHO-OCHOBHBIE CBOICTBA OKCHUJIOB U THAPOKCUIOB) OT CTPOEHUS aToMa.

Crpoenue BemiecTBa. BemecTBa B TBEpIOM, KHIKOM M ra3000pa3HOM COCTOSIHUH. Buabl
XUMHUYECKON CBA3M: MOHHAs, KOBAJCHTHas (HEMoJsspHas, MOJspHas); OOMEHHBIH U JOHOPHO-
aKLENTOPHBIM MeXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3U.

MexxMoneKyIIsipHble  B3aUMOJICUCTBUS  (BOJOpOJHAsl CBsA3b, CHIIbl Bau-nep-Baanbca).
TuIbl KpUCTAIUIMYECKUX PELIETOK — AaTOMHAsl, WOHHAs, METAJUIMYECKas, MOJIEKYJSIpHAs — H
O0COOEHHOCTH HX CTPOEHMs. 3aBUCHUMOCTb CBOICTB BeIIECTBA OT TUIA KPUCTAUIMYECKOH
PEILIETKH U BUJA XUMUYECKOU CBS3H.

OcCHOBHBIE 3aKOHOMEPHOCTH TPOTEKaHUs XUMHYECKMX peakiuil. Kiaccupukamms
XUMHUYECKMX PEaKIHU 10 pa3nyHbIM IpHU3HaKaM (M0 4YMCIy M COCTaBy Y4YacTBYIOIIMX B
pPEaKIMU BEIIECTB, 110 TEIUIOBOMY 3(P(EKTy, 0 U3MEHEHHUIO CTEIEHEH OKUCIEHUS XUMHUECKUX
3JIEMEHTOB, IO OOpPaTUMOCTH, MO YYAacTUIO KaTajau3aTopa, [0 arperaTHOMy COCTOSIHUIO
pearupyroommx BeIecTB).

DONeMEHTbl XUMHUYECKON TEPMOAMHAMMKHU. DHEpreTuka XMMUUEeCKUX peakuuil. TernoBoi
3¢ ¢peKT XUMHMUECKOW peakuuu. OK30- M HHJOTEPMUYECKHE PpEeaKLUd, TEePMOXUMHUYECKHUE
ypaBHeHus. 3akoH ['ecca u ero cineactsus. Berancienus 1o TepMOXUMHUYECKUM YPABHEHUSIM.

[TonsiTue O CKOPOCTM XUMHYECKOW peakuuu. 3akoH AecTByromux macc. DaxkTopsl,
BIIMSIIOLIME HAa CKOPOCTh XMMHUYECKOW peakiuu. DHeprusi akruBauuu. lloHsrtue o karamuse.
®depmenTsl. UHTHOUTOPHI.

[Tonsatue o006 oOpaTUMBIX M HEOOpAaTMMBIX XHMHYECKMX peakuusax. Ilonstue o
XUMUYECKOM paBHOBecuu, npuHuun Jle Ilarense. VYcaoBUS CMEIIEHHS XUMHUYECKOIO
paBHOBecHs. PaKTOPBI, BIMSIOIIME HA COCTOSSHUE XUMHUUYECKOTo paBHOBecus. [IporaosupoBanue
BO3MO>XHOCTH TIPOTEKAHMsSI XMMHYECKHMX IPEBpAILEHUN B Pa3IUYHBIX YCIOBHSX HA OCHOBE
npecTaBiIeHui 00 U3YyUEHHBIX 3JIEMEHTaX XUMUYECKON KMHETUKU M TEPMOIUHAMMKH.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBAa XUMHUYECKHX AJIEMEHTOB, 3aBUCHUMOCTb OT CTEIIEHU OKUCIIEHUS. Ba)KHbIe OKUCIUTENN U
BocctaHoBuTenu.  [lepmanranar kamus  (xapakrepuctuka). CocraBieHHe  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUH C MCIOJIB30BAHUEM METOAA JIJIEKTPOHHOI'O
OanaHca.

DNeKTpoJIUTHUYECKas JAHuccolMalus. XUMHUYECKHEe peakIuu B pacTBopax. Teopus
AIIEKTPOIMTUYECKOM uccoranuu. PactBopenue kak pu3uko-xumuueckuil npouecc. [lonsrue o
rupaTax M KpUCTAJUIOTHApaTax. OJEKTPOJIUTBI M HEDJIEKTPOJIUTHL. KaTWOHBI, aHHMOHBI
MexaHu3M AMCCOLUAIMY BEILIECTB C Pa3IMUHbIM BUJAOM XUMHUECKOH CBs3H. CHIIbHBIE U clla0ble
aneKTpoauThl. CTEneHp JUCCONMAlui, KOHCTaHTa aucconnanuy. MIoHHOe mpon3BeeHue BOABI.
Bonoponnsiil nokazarens. MHAMKATOPBI. DIEKTPOIUTHYECKAs JUCCOLMALUS KUCIOT, OCHOBAHUMN
U COJIEH.

Peakiun woHHOro oOMeHa. VYCIOBUS TPOTEKAaHWs] peaKIuii HOHHOTO OOMeEHa.
MounekyapHbIE, TIOJHBIE M COKpAIlCHHbIE MOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHUCIOT,
OCHOBaHMH U coOJell B CBeTe MpEACTaBICHUN 00 HIIEKTPOIUTUYECKON JHCCOLUAIINH.
KauecTBeHHBIE peaKII1 Ha HOHBI.



I'maponus coneil. MoHHBIE ypaBHEHHMSI THUAPOJM3a COJIEH. XapakTep Cpeabl B BOJHBIX
pacTBOpPax COJICH.

OKCHEpUMEHTAIIbHOE HW3YyYE€HUE BEUIECTB M SBJICHUI: O3HAKOMJICHHE C MOJAEISAMU
KPUCTAJIMYECKUX PEHIETOK HEOPTaHWYECKUX BELIECTB — METAUIOB M HeMeTalsioB (Tpaduta u
ajmasa), CJIOXKHBIX BEIIECTB (XJIOpHIa HATPus);

MCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peakluy OT BO3JECHCTBUS pa3IMUHBIX
(baxTopoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PAaTUMOCTh XUMUYECKUX PEaKIuii;

WCCJIEOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIpolLiecca IUCCOLMALUU  KHUCIOT,
IIEI0YCH B COJICH;

IIPOBEJCHUE OINBITOB, WUIIOCTPUPYIOUIMX IPU3HAKU IPOTEKAHUsI PEAKLUN HOHHOIO
obmeHa (0Opa3oBaHUE OcajiKa, BhIJICICHUE Ta3a, 00pa30BaHKE BOJIbI);

MPUMEHEHNE HHANKATOPOB (JJaKMyca, MEeTHIIOpaHka U ¢eHodTanenHa) As onpeaesieHus
XapakTepa cpefibl B paCTBOpax KHUCJIOT, OCHOBAaHUM U COJIEH;

IIPOBEJICHUE ONBITOB, WIIOCTPUPYIOMIKUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuu pa3ioKeHus, COSTUHEHMS);

pacno3HaBaHNE HEOPIAaHUYECKUX BEIIECTB C IOMOUIbIO KAUECTBEHHBIX PEAKLUI HAa NOHBI;

pelIeHne 3KCHEpUMEHTAIbHbIX 3a7ad mo TeMaM: «OKHCINUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuun», «'naponus conei», « INEKTPOIUTHUECKAS JUCCOLUALIUN.

HemeTtanibl 1 MX COeIUHEHUS

OO6mass xapaktepuctuka HeMmeTaioB. OCOOEHHOCTH CTPOCHHS aTOMOB XHMHYECKHX
AJIEMEHTOB, MPOCTBIX BEIIECTB, aIOTpornusa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
HeMmeTa/10B. CpaBHUTENbHAS XapaKTEPUCTHKA COEAMHEHUN HEMETAIIJIOB.

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crenenn okucieHus. CTpoeHwe U (puU3HUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYeCcKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C METajulaMH, HEMETaJUlaMu,
BOJIOH, Imienoyamu). XisopoBojaopoa. ComsiHas KHCIOTAa, XMMHYECKHE CBOWCTBA, MOJyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnye XiI0puabl
Y UX HaxoxJaeHue B npupoje. [lonsaTue o kucaopoaconepkanmx KUCI0Tax Xjaopa U UX COsIX.

VVIA-rpynmnel. OcoO€HHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKHCIECHHS.
Crpoenue u (usnueckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEpbl. AJUIOTPOIHBIE
MOIUGUKALMM  KUCIOpOoAa M cepbl. XHUMHYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMeTallJlaMM, METaJUlaMH, KOHLEHTPUPOBAaHHBIMM Qa30THOM M  CEpPHOM  KHCIOTaMH).
CepoBonopon, crpoeHue, (GU3HUECKHE U  XUMUYECKHE CBOWCTBA  (KUCJIOTHBIE U
BOCCTAHOBUTENbHbIE CBOMCTBA). OKCUABI Cepbl KaK MNPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepaucras kuciota u ee conu. CepHast KUCIIOTa, (pU3MUECKUE U XMMHYECKHe CBOWCTBA (001mue
Kak IpeJCTaBUTENs Kiacca KUCIOT U cnenuduueckue). Coiau cepHOM KUCIOTH. XHUMHUYECKUE
peakuuu, Jiexallde B OCHOBE IPOMBIIUIEHHOTO CHOC00a IOJIy4eHHUS CEpPHOM KHCIOTHI.
[IpencraBieHuss 0 XUMHUYECKOM MPOU3BOJICTBE U CBS3aHHBIX ¢ HUM mIpodeccusix. [Ipumenenue
cepHOW KHUCIOTH U cynbdaroB. KadecTBeHHBbIE peakluu Ha CyIbQUT-, CyIbQUI- U CyTbdaT-
aHuoHbl. HaxokneHuwe cepbl M €€ COEIMHEHUN B MNpupoje. XHMUYECKOE 3arpsi3HEHue
OKpYXaroIlel cpeibl COETUHEHUSIMU Cepbl (KUCIOTHBIE T0K/IU, 3arpsi3HEHHE BO3/1yXa), CIOCOObI
€ro NpeJoTBPAIICHHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHBIE CTENIEHU OKUCIIEHUS.



A30T, pacmpocTpaHeHMEe B INpupone, (GU3MYECKHEe U XMMUYECKHE CBOMCTBa
(B3auMOJEHCTBHE C METaJlJIaMHU, BOJOPOJOM, KHCIOpojoM). KpyroBopor a3zora B mpupo/e.
AMMHaK, ero (pu3nuecKkue ¥ XUMMHUECKUE CBOMCTBA (OKUCIICHHE, OCHOBHBIE CBOWCTBA BOJHOTO
pacTBopa), IPUMEHEHUE U IOJIy4YE€HUE B JIAOOPATOPUU U MPOMbINUIEHHOCTH. MoH aMMoHus,
JIOHOPHO-aKLENTOPHbIM MeXxaHu3M ero oOpa3oBaHuss. Coiau aMMOHUS, HUX (QU3HUECKHE U
XUMHYECKHE CBOMCTBA (pasjlo)K€HUE U B3aUMOJACWCTBHE CO ILEJIOYaMH), IPUMEHEHHUE.
KauectBennas peaxius Ha nonsl ammonusi. Oxcunet azorta (1, I I, IV, V). A3oTtucras kucnora.
A30THasg KucCIOTa, €€ IoJlyuyeHue, (u3ndeckue M XHMMHUYEeCKHe CcBoicTBa (00mme Kak
IpEeACTaBUTENs Kiacca KHUCIOT M crneuupuyeckue), NpUMEHEHHe. XUMHMUYECKHE peakiHH,
JeKalIMe B OCHOBE IOJyYEHHUsl a30THOM KHMCIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl U HUTPUTHI.
KauecTBeHHBIE peakUMM HA HUTPAT- U HUTPUT-aHHMOHBL. XHMHUYECKOE 3arpsA3HEHUE
OKpY’Karollel cpelibl COeAMHEHUSAMHU a30Ta (KUCIOTHBIE T0KIH, 3arpsiI3HEHUE BO3yXa, MI0YBbI U
BOJIOEMOB).

®ochop, ammorpomubie Moaudukanuu docdopa (Oenmprii W KpacHbd  dochop),
¢u3nveckue ¥ XMMHUYECKHE CBOMCTBAa (B3aMMOACKHCTBHME C METAJJIaMH, KHCJIOPOJIOM,
rajJjoreHaMu, KOHIIEHTPUPOBAaHHBIMU a30THOM M cepHOM kuciaoramu). Okcuasl pocdopa (111, V),
dochopHas kuciora, puznYeckue 1 XMMHUYECKUEe CBOUCTBA, MosryueHne. KauecTBeHHas peakius
Ha Pochar-uonsl. [Ipeacrapnenus o ramorenunnax ¢pocdopa (111, V).

[TonsiTHE O MUHEPATBHBIX YI0OpeHUIX. A30THBIE, (POCPOPHBIE, KOMIUIEKCHBIEC YI00OpEHUSI.
XUMHUECKOE 3arps3HEHUE OKPYXKarolell cpeibl COeqMHEHUsAMU a30Ta U (ochopa.

OOmas xapakrepuctuka 3jaeMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTEIIEHU OKUCIICHHUS.

VYraepon, amotponHbie Moaupukanuu (rpadut, anMas, GyiiepeH, rpadeH, HAaHOTPYOKH),
¢u3nyeckue M XMMUYECKHE CBOMCTBAa IPOCTHIX BELIECTB (B3aMMOJEHCTBHE C MeTalllaMH,
HEeMeTalJlaMH, KOHLIEHTPUPOBAaHHBIMU a30THOW M cepHOU kucioTramu). [Tonstue 06 aacopbumu.
Kpyrosopot yrinepona B npupoae. OKCuabl yriiepoaa, ux Gu3n4ecKue 1 XMMUYECKHe CBOICTBA,
JefiCTBHE Ha JKMBbIE OpPraHM3MBbl, MOJIYYEHHE U IPUMEHEHHE. ODKOJIOTMYECKHE MpOoOIeMbl
aTMocdepsl, cBsi3aHHble ¢ okcujaoM yriepoga (IV). YronpHas kucinora m ee coiaM, HUX
¢usmueckue W XMMUYECKME CBOMCTBA, TOJIydeHHe U  npuMeHeHue. KapOoHaThl,
rupokapOoHatThl, ux cBoiicTBa. KauecTBeHHas peakuus Ha KapOoHaT-HOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIUHE, IPOMBIIINIEHHOCTH U CEJILCKOM XO031CTBE.

[TepBoHayabHbIe MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHHSX yTiepoja:
yIIA€BOAOPOABI (MeTaH, 3TaH, STWJIEH, aleTUJIeH), 3TAHOJ, IJIMLEPUH, YKCYCHass KHCIIOTa.
[IpuponHble HMCTOYHHMKH YIJIEBOAOPOJOB (yrosib, MPUPOAHBIA Ta3, He(Th), MPOAYKTHI HX
nepepaboTKy, UX POJb B OBITY M MNPOMBINUIEHHOCTH. [loHSATHE O OMONOrMYecKH Ba)KHBIX
OpPraHMYECKUX BEIECTBaX — JKUpaxX, Oelikax, yriaeBoJax — M HMX pPOJIM B KM3HM YelIOBEKa.
EnMHCTBO OPraHNYECKUX U HEOPTaHUYECKUX COEAMHEHU.

Kpemuuii, ero ¢usmyeckne U XHMHUUYECKHE CBOMCTBA (B3aUMOJICMCTBHE C METaUIaMH,
KHCIIOPOJIOM, YTJIEPOJIOM, TajoreHaMHt ), OJIy4eHe U MpuMeHeHue. Poib kpeMHuUs B mpupoje u
texHuke. Okenp kpemuus (IV), kpeMHueBast KMCIOTa, CHIUKATBI: (PU3MUECKUE U XUMHUYECKHUE
CBOWCTBA, MOJyYEHHE M MIPUMEHEHHE B OBITY M NMPOMBIIUIEHHOCTH. BaxHelme cTrpouTenbHble
MaTepuaibl: KepamMHKa, CTEKJIO, IIEeMEHT, OeToH, xene300eToH. I[IpoGrembl OGe3omacHOro
MCIIOJIb30BaHUs CTPOUTENbHBIX MaTEpUAIOB B TOBCEIHEBHOM JKU3HH.

Bop. Ocobennoctu crpoenust aroma. OOmme mnpencTaBieHuss O (QU3UUECKUX U
XMMHYECKHX CBOMcTBax. bopHas kucnora.

OKCepUMEHTAIbHOE U3yUEHHUE BEIIECTB U SIBJICHUM:



03HAaKOMJICHHE ¢ 00pa3IiaMu IPUPOIHBIX XJIOPHUIOB (TaJIOTCHHUIOB);

IPOBE/ICHUE OIBITOB, OTPAXKAIOUINX (PU3UYECKHE U XMMHUYECKHE CBOMCTBA rajlor€HOB U UX
COCIUHCHMUI,

M3Y4YEHUE CBOMCTB COJISTHOW KUCIIOTHI;

MIPOBEJICHNE KaYeCTBEHHBIX PEaKIMii Ha XJIOpUA-, OPOMU- U HOIUA-UOHBI U HAOJIIOCHHE
IPU3HAKOB X IPOTEKAHUS;

O3HaKOMJICHHE ¢ 00pa3IaMu cepbl ¥ €€ IPUPOAHBIX COSAMHEHUI;

Ha0JI0/IeHue mpoliecca 0OyTrIuBaHus caxapa Mo IeHCTBUEM KOHIICHTPUPOBAHHOM cepHO
KHCJIOTBI;

U3y4eHHe XMMUYECKHX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,

NpOBEICHUE KAayeCTBEHHBIX peakuuil Ha CyiabQua-, CyabQUT- U CyabdaT-uoHB U
Ha0JI0/IEHUE MPU3HAKOB UX NMPOTEKAHMUS,

O3HAaKOMJICHHE C (U3HYECKUMHU CBOHCTBaMH a30Ta, (ochopa U UX COCAUHEHHIA,
o0pa3iaMu a30THBIX U (hocPOpHBIX YI0OpeHuil;

[0JIy4yeHue, coOrpaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB aMMHaKa, U3y4YeHUE CBONCTB
coJieli aMMOHUS;

POBEJICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U (hochaT-uOHBI
Y U3yYEHUE IPU3HAKOB UX MPOTEKAHUS;

W3Y4YEHUE B3aMMOJEHUCTBUS KOHLUEHTPUPOBAHHOW A30THOM KHCJIOTHI C MEIbIO, CBOMCTB
(dhochopHOI KUCIIOTHI K €€ COJICH;

03HAKOMJICHHE C MOJENISIMH KPUCTAIUTMYECKHUX PEIIETOK anMmasa, rpadura u ¢ynnepeHa, ¢
IPOIECCOM aJCOPOIMK PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM H YCTPOHCTBOM
IIPOTUBOTa3a;

noJlyuyeHue, coorpanue, pacrio3HaBaHUe U U3YYEHHUE CBOICTB YIIIEKUCIIOTO ra3a;

MPOBEJICHNE KAYeCTBEHHBIX peakiui Ha KapOOHAT- W CUJIMKAT-UOHBI M H3Y4YCHHE
IPU3HAKOB X IPOTEKAHUS;

M3y4YEeHHE B3aMHBIX ITPEBpallleHNuI KapOOHATOB U THIPOKAPOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3lamMu TNPHUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLHEH
CHWJIMKaTHOM IIPOMBILIIEHHOCTH;

pelIeHHEe DSKCIEPUMEHTANBHBIX 3a7ad 1o TeMe «BaxHellime HeMeTalulbl U HX
COETUHEHUS.

MeTtaJu1bl M MIX COeIMHECHHS

O6ume cBoiicTBa MeTamuioB. OO0Ias XapaKTEePUCTUKA XMMUYECKHX 3JIEMEHTOB — METAJIOB
Ha OCHOBAaHMM MX MoJiokeHus B Ilepuomnueckoi cucreme XumMudeckux siaeMmeHToB J[. U.
MengeneeBa u ctpoeHus aromoB. Metamisl A- u b-rpynn. CTpoeHue MpoCThIX BEIIECTB —
METaJuI0B. MeTajuinyeckasi CBsi3b U METaUIM4YecKas KpUCTAJUINYecKas pelieTka (MIpUMHUTHBHAS
KyOnueckas, OOBEMHO-IIEHTPUpPOBAaHHAs KyOWdeckas, TIpaHElleHTPUpPOBaHHas KyOudeckas,
reKcaroHajlbHasl IUIOTHOYNAaKOBaHHasl). 3aBUCHUMOCTb (PU3MUECKHX CBONCTB METAJJIOB OT
CTPOCHHUSI KPUCTAIIOB. DJIEKTPOXUMHUYCCKUN Pl HAPsHKEHUH MeTauioB. OO0Iue XUMUIECKHe
cBoiictBa MerayuioB. OOmmMe crnocoObl MOMY4YEHUS METAJUIOB, METALTYyprus. OJIEKTPOIU3
pacIiiaBOB U pacTBOPOB COJICH Kak OAMH M3 CIIOCOOOB MoiydeHUs MmerauioB. lloHsTHE O
KOpPpO3UU METaJIOB, OCHOBHBIE CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (cTaib, 4yryH,
TIOpaTIOMUHAK, OpoH3a). [I[puMeHeHre METaNIJIOB U CTUTABOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwt A-2pynn

[Ilenouynsle MeTauIbL: OJI0KEHNE B Ilepnoanueckoit cucteMe XUMHUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaxoXkJeHUE B Mpupojae. OU3ndyeckue U XUMUUYECKHE



CBOIiCTBa (Ha mMpuUMepe HATpUsl U Kajus), nosydeHue. OKCUABI U THAPOKCHIBI HATPHUS U Kausl.
[TprMeHeHre MIETOUHBIX METAJUIOB U UX COEIMHEHUN. bruonornyeckas poyib HaTpUs U Kajusl.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M KajabLui: 1moJoxkeHue B Ilepuogmueckoit
cucreMe Xxumudeckux sneMeHToB JI. M. MeHneneeBa, CTpOE€HHE HMX aTOMOB, HaxXOXKIEHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MArHUs W Kanblus. Baxuneinmue coeanHeHUs
KaJuplusi M MarHus (OKCUJ, TMJIPOKCHJ, COJM), CBOWCTBA, MpuUMeHeHue. JKecTKoCTb BOJBI U
crocoObl ee ycTpaneHus. Kpyropopor kanbpLus B IpUpoO/IE.

Amoomunuii: nonoxenue B Ilepuonnueckoid cucreme xumuyeckux snemeHTto J[. WM.
MeneneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOIICTBAa OKCHIA U THAPOKCHA AIOMUHUS. [IpuMenenne anoMuHus
U €r0 CILIABOB.

Memannwt b-2pynn

OOmas xapakTepUCTHKA MeETAUIOB b-rpymnm (MOOOYHBIX MOATPYIMM): TOJOXKEHHUE B
[Tepuonuueckoit cucteme xumuyeckux anemeHToB Jl. M. MenzaeneeBa, 0COOEHHOCTH CTPOCHUS
aTOMOB. SIBIeHME «IIpoBana» 3JIEKTPOHA HAa NPUMEpPE CTPOEHUS aTOMOB XpOMa, MeJu, cepedpa.
BanentHble cocTosiHUs aTOMOB d-3JIEMEHTOB, CTENEHH OKUCIEHUS aTOMOB B COEIMHEHMSX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHUJOB U THIPOKCHUIOB META/NIOB OT 3HAYEHUS
CTEIIEHH OKHCIEHHUS JJIEMEHTa B COEAMHEHMHM (Ha IIpUMEpe COEIMHEHUNl Xpoma).
[TepBoHavanbHbIE PEACTABIECHUS O KOMIUIEKCHBIX CO€IMHEHHUSX.

Menb u cepeOpo: cTpoeHue aTOMOB, CTeNeHU okucieHus. O01ue KpaTkue npeacTaBIeHus
0 (U3NYECKUX U XUMHUYECKHX CBOMCTBaX IMPOCTHIX BELIECTB (B3aUMOJEWUCTBUE C KHUCIOTAMU-
OKHCITUTENSIMH), 00 UX OKCHIaX, THIPOKCUAAX U CONX, X npuMeHeHuu. [IpencraBnenus oo
aMMHUayYHbIX KOMILIEKcax cepeOpa u menu. KauecTBeHHblE peakMU Ha KaTHOHBI Meau (2+) u
cepedpa.

[{unk: cTpoeHHE arToMa, CTeNeHb OKHUCICHUA. XapakTepUCTUKa (PUIUYECKUX U
XUMHYECKHX CBOMCTB, TpPUMEHEHHE, aM{QOTEpHBIE CBOHCTBA OKCHJIA U THUAPOKCHIA.
KauecTBeHHbIE peakIKi Ha KaTUOHBI IIUHKA.

Keneszo: crpoenne aroma, creneHu okuciaeHus. Haxoxnenue B npupone. dusnueckue u
XMMHYECKHE CBOWCTBAa JK€Je3a, IpUMEHEHHe. buonormueckas poap xkene3a. Oxcuppl,
ruapokcuabl U conmu keneza (II) m xenmesa (III), mx cocraB, cBoilcTBa M MOJy4YEHHE.
KauecTBeHHbIE peakIMy Ha KaTHOHBI kene3a (2+) u xenesza (3+). UyryH u cranp — CIUIaBbl
xene3a. [Iponm3BOACTBO uyryHa U CTaldM. OKOJOTMYECKHE MpoOJeMbl, CBS3aHHbBIE C
METAJIITypruueCKUMU IPOU3BOJCTBAMH.

OKCepUMEHTAIbHOE U3yYEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMi METaJJIOB U CIIJIaBOB, UX (PU3NYECKUMU CBOWCTBAMU;

MOJIEJIMPOBAaHUE METAJUIMUECKON KPUCTATUINYECKOU PEILIETKH;

W3y4YEHHE B3aUMOJCHCTBUS METAUIOB C BOJOH, C pacTBOpaMHM COJEH M KHCIOT,
WCCJIEIOBAHUE TMPOIECCOB JJIEKTpoiu3a pacTBopoB xyopuaa menu (II) m wmoamma xanws,
KOPpPO3UHU METAJJIOB;

U3yuyeHHe OCOOEHHOCTEH B3aMMOJICHCTBHS OKCHUIOB Kaibliisg M HATpUS C BOJOU, HX
THJIPOKCUIOB — ¢ OKcuzoM yriepoaa (IV) u kucnoramu;

U3y4YEeHHE CBOICTB KapOOHATOB U T'HPOKapOOHATOB KaJIbLKs, )KECTKON BOJIBI;

M3Yy4YEHHE MTPOLIECCOB MOIYYEHUS THAPOKCUIOB XKelle3a, UX XUMHUUECKUX CBOMCTB;

U3y4eHHe MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKUWH Ha MOHBI (MarHus, KajbLus,
aJTFOMUHMS, [IMHKA, Jkele3a (2+) u xkenesa (3+), meau (2+);

HaOJII0/IEeHUE U ONMCaHKNe OKpAIllMBaHUA IITaAMEHU HOHAMM HATpPHsl, Kallusl U KaJIbLINS,;



uccienoBanre aM(pOTEPHBIX CBOMCTB THAPOKCHAA altoMUHUsA, Tuapokcuaa xpoma (I11) u
TUAPOKCH/IA LIMHKA;

pelIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeliilie MeTasuibl U UX COSIUHEHUSD.

XuMHs 4 OKpYsKamoas cpeaa

BemectBa u martepuanbl B NMOBCEIHEBHOM KM3HU 4YelloBeKa. BakHeilmmue BelecTBa M
Marepuaibl, 00JacTH MX MpUMEHEHHUs. be3omacHoe HCMONIb30BAHME BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBasi mOMOIIs IPU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

HoBsle maTepuansl 1 TeXHOIOTUU. [[pUHIIUIIBI «3€I€HON XUMUNY).

OCHOBBI 9KOJIOTHYECKOW TIpPaMOTHOCTU. XHMHS M 370pOBbE. 3HAYCHHE H3yUaeMBbIX
XUMHUYECKHX D3JIEMEHTOB W HMX COCAMHCHUU /sl (PYHKIIMOHUPOBAHUS OpTraHHW3Ma YellOBEKa.
[TonsiTre 0 3A0POBOM 00pa3e KU3HH.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpe/ibl. DKOJIOrHUeCKUe MPoOIeMbl, CBSI3aHHBIE C
COCIMHEHUSIMU YIJIEpOJia, a30Ta, cephl, Tskenbix meTamuioB. [lonstue o IIJIK. Ponp xumuu B
PEIICHUH YKOJIIOTUYECKUX MPOOIEM.

DKCIEpUMEHTAIbHOE M3yUYEHHE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C oOpasimamu
MaTepuaioB (CTEKIIO, CIUIaBbl METAIUIOB, MOJMMEPHBIE MaTepuaibl), ONpeeieHne KUCIOTHOCTH
MPUPOJHBIX BOJ, MOJEIMPOBAHUE Mpolecca 00pa30BaHUS KUCIOTHOTO JOXKISA, U3YYEHHE €ro
BO3JICUCTBUS HA MaTEpHUAIIbI.

IloBTOpeHue U 00001IeHHe 3HAHUI OCHOBHBIX Pa3/iesioB KypcoB 8—9 kiiaccoB

[lepuoanueckuii 3akoH u Ilepuomuueckas cucTeMa XHMHUYECKHUX JJIEMEHTOB B CBETE
NPEACTABICHUI O CTPOEHUS aToMa. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M UX COCIMHEHHI B MEPUOIaX U TPYIIaXx.

CtpoeHue BemeCTBa B TBEPIOM, )KHIIKOM U ra3000pa3HOM COCTOSHUU. BUIBI XUMUYECKOH
CBS3M. 3aBUCHMOCTh CBOMCTB BeEIIECTBA OT THIIA KPUCTAUIMYECKOW pEHIeTKH W BUJA
XUMHUYECKON CBS3H.

Knaccugukanuss XuMHUYECKUX pEaKIUid 1O Pa3sTUYHBIM Npu3HakaM. lIporHo3mpoBanue
BO3MOKHOCTH TIPOTEKAHHS XMMHYECKUX TMPEBpAIICHUN B DPA3IMYHBIX YCJIOBHUSX Ha OCHOBE
MPEACTABICHUI XUMHUYECKOW KHHETUKU U TEPMOJIUHAMUKHU.

XUMHYECKHE peakluu B pacTBopax. [uaponus coneld. Peakuum oxucneHusi-
BOCCTAHOBJICHUS. DJIEKTPOJIH3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIeH B CBETE NMpPEACTaBIECHUIN 00 3JIEKTPOIUTUYECKON
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Mesxicnpeomemmuuie cea3u

Peanuzarust MeXIpeAMETHBIX CBS3€H MPHU U3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISETCS
Yyepe3 UCIOIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSITHH, TPUHSTHIX B
OT/IENIbHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTecTBeHHO-Hay4YHbIE MOHSATHUS: sSBIEHUE (IIpollecc), HayYHbI (akT, rumoresa,
TEOpHsi, 3aKOH, aHAJIW3, CHHTE3, KJIacCU(PUKALUS, TIEPUOTUIHOCTD, HAOII0IEeHNE, SKCIICPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOICIb, TEXHOJIOTHSI, MATEPUATIBI.

®dusznka: BEIecTBO, TelI0, PU3NYeCKUe BETUYHUHBI, €AMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJIMYECTBO TEIIOThI, aTOMbI M MOJIEKYJIbl, arperaTHbIE COCTOSIHUE BEIIECTBA, CTPOEHUE ra30B,
KUJKOCTEH W TBEPABIX (KPUCTAUIMUECKHUX) TEJ, KPUCTAIUIMYECKAsh pEelIeTKa, dJEKTPOH, SIPO
aToma, IPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOMbI, KBAHTHI, PAJHOAKTUBHOCTH, ailb(da-, 6eTta- u
raMMma-u3JIy4eHue, OJJICKTPUUYECKUU 3apsijl, MPOBOJHUKH, TMOIYNPOBOJAHUKHU, IUAJIEKTPUKH,
COJTHEYHBIH CIIEKTp, pa3JIoKeHHEe OEIOro CBeTa B CIIEKTP.



buonorus: sxocucrema, Owuochepa, ¢doTocuHTE3, TpolEecChl 0OMEHa  BEIIECTB,
MHHCPAJIBbHBIC y,[[O6peHI/I}I, MUKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

l'eorpadus: armocdepa, rtumpochepa, MuHEpadbl, TOPHBIE TOPOJbI, TIOJE3HBIC
HCKOIIaeMble, TOTLTUBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIs.

TexHONOTHsI:  CTPOWTENbHBIE  TEXHOJOTHH, CEIBCKOXO3SHCTBEHHBIE  TEXHOJIOTHH,
TEXHOJIOTUHU 3HeKTp0HHOﬁ MNPOMBINIJICHHOCTH, HAHO-TCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUSA (YT JYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa3oBaHUS
JOCTUTaOTCA B XOI€ 06y‘IeHI/I$I XUMHHU B €JUHCTBC y‘IGGHOﬁ U BOCIIUTATEIILHOU ACATCIIbHOCTHU
o0pa3oBaTeNbHOIl  OpraHuM3allid B  COOTBETCTBUM C  TPAAMIMOHHBIMU  POCCHICKUMU
COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, HPUHATHIMH B O0OIlECTBE
MpaBWJIaMd ¥ HOPMaMH TIOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COIMANTN3AIH 00yYarOIIUXCS.

JIm4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAalOUIMXCS PYKOBOACTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpPEHHE OMbITa ACSITEILHOCTU Ha €e
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS:

MPOSIBIICHUE LIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HAy4YHOMY U
HUCTOPUYECKOMY HAClIEUI0, MTOHUMAaHNUE 3HAUCHUS XMMHYECKONH HAYKU U TEXHOJIOTMH B KH3HU
COBPEMEHHOTO O0IIIeCTBa, B pa3BUTHH SKOHOMHKH Poccru 1 CBOETO peruoHa;

2) rpa:KIaHCKOr0 BOCTIUTAHUS

MPEJICTABICHUE O COIMAIBHBIX HOpPMax M MpaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHUBE, TMPOSIBIICHHE KOMMYHHKATUBHOW KYJIbTYphl B Pa3HOOOpPa3HON COBMECTHOM
JIESITCIIBHOCTH;

CTpeMJIEHHE K B3aUMOIIOHHMAaHHIO U B3aMMOIIOMOIIH B MpoIecce Y4eOHOH U BHEYYEOHOM
JESITEIIbHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEIEHHWE M TOCTYNKH CBOUX TOBapHILEH C MO3HUIHUU
HPAaBCTBCHHLIX W ITPABOBBIX HOPM C Y4€TOM OCO3HAHUA HOCJIG[[CTBI/Iﬁ IMOCTYIIKOB;

3) popMupoBaHHS IIEHHOCTH HAYYHOTO TIO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XHMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M HEOOXOTUMBIC NJISI TIOHUMAHUS
CYIIHOCTH Hay4YHOW KApTUHBI MUDA;

OCO3HAHUE [ICHHOCTU HAYYHOTIO IIO3HAHWA NJid Ppa3BUTHUA KaXAOTO UYCJIOBEKa H
MIPOU3BOIUTENBHBIX CHJI OOIIIECTBA B LIEJIOM, POJIHM M MECTa HAyKU «XHUMHsD) B CUCTEME HAYUHBIX
MPEJICTABICHUI O 3aKOHOMEPHOCTSAX Pa3BUTUS MPUPOJIbI, B3AUMOCBS3SIX YEIOBEKA C MPUPOIHOMN
Y TEXHOJIOTHUYECKOHN CPEeIoi;

IMMO3HaBaTCJIbHAA MOTHBALUA W HHTCPEC K 06y‘I€HI/IIO, TOTOBHOCTh M CIOCOOHOCTH K
CaMOpa3BUTHUIO U CaMOOOPa30BaHMIO, K MCCIEIOBATENbCKONW MEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HamMpaBlIeHUS U YPOBHSA JaIbHEUIIET0 O0yUYEeHHUS;

4) BOCIUTAHUSI KYJbTYPbI 310POBbSI:

OCO3HAHHUE LECHHOCTU JXHU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCEMY 3J0pPOBBIO,
yYCTaHOBKA Ha 3J0pOBBI 00pa3 KHW3HU, OCO3HAHWE TOCIEICTBUNA W HENPUSITHE BPEIHBIX
NpUBBIYEK (YMOTPEONCHUST alKOTrojs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIOICHUS
mpaBujI 0€30MMaCHOCTH MPU OOPAIICHUH ¢ XUMHUYECKUMHU BEIIECTBAMHU B YUEOHBIX M KU3HEHHBIX
CUTyalusix;

5) Tpy10BOr0 BOCIIUTAHUA:



dbopMupOBaHUE IIEHHOCTHOTO OTHOMIICHMSI K TPYAOBOW NEATEIbHOCTH KaK €CTECTBEHHOMN
MOTPEOHOCTH YeJIOBeKa M K MCCIIEOBATEILCKON JEeATeIbHOCTH KaK BHICOKO BOCTPEOOBAHHON B
COBPEMEHHOM OOIIIECTRBE;

pa3BUTHE HHTEpeca K mpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mnpodeccusm
Hay4yHOU ceprl, 0cO3HaHNE BO3MOKHOCTH caMOpeaIn3aluu B 3Toi cdepe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOIICHHS K MPHPOJC KaK MCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHNS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAHUPOBAHUS
MOCTYNIKOB ¥ OILICHKM WX BO3MOXKHBIX MOCIEJICTBUM [UJIi OKPY>KaoIIEeW Cpeibl; OCO3HAHHUE
IO0ATLHOTO  XapakTepa OJKOJIOTHYECKUX MpoOJIeM M MyTed WX peHIeHHs;, CIIOCOOHOCTh
NPUMEHSTh 3HaHUSA, MOJTy4YaeMble MPU HU3YYEHUH XUMHH, JJIs PEUIeHMs 3a]ad, CBSI3aHHBIX C
OKPYXaIOIIEH Cpeioil; aKTUBHOE HENPUSITHE JEUCTBUM, MPUHOCIIIUX BPEJl OKPYKAIOIIEH Cpelie;
OCO3HAHHE CBOCH POJIM KaK TPakJaHWHA M MOTPEOUTEINS B YCIOBHUSIX B3aMMOCBS3H MPUPOIHOM,
TEXHOJIOTHYECKON M COLIMAJILHON Cpe/; TOTOBHOCTh K YYaCTHIO B MPAKTHUYECKOM IESITEIIBHOCTH
9KOJIOTHYECKON HAMpaBICHHOCTH.

METAINPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbhl OOYYaroIUMXCs, OCBOMBIIMX IPOrpaMMy [0 XHUMHUHU
OCHOBHOTI'0 00111ero 00pa3oBaHusl, BKIOYALOT:

YCBOGHHE  MEXAMCLUMIUIMHAPHBIX  (MEXIPEIMETHBIX)  IOHATHHM,  OTpa’KaroLIUX
MaTepuaibHOE €IUHCTBO MHpa U IMpOLEcC MMO3HAHUS (BELIECTBO, CBOMCTBO, SHEPTHUs, SBIICHUE,
Hay4HbIl (akT, 3aKOHOMEPHOCTb, THUIIOTE3a, 3aKOH, TEeOopHs, HaOIIoleHUe, H3MepeHue,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JpyTue);

OBJIAJICHHE YHUBEpCaIbHBIMU Y4eOHBIMH NENUCTBUSIMHU (mo3HaBaTeIbHBIMU,
KOMMYHHMKATUBHBIMU, PETYJISATUBHBIMH), BAKHBIMU ISl OBBIIEHUS 3()()EKTUBHOCTH OCBOEHUS
colepkaHus ydeOHOro mpeamera, (GOPMHPOBAHUS KOMIETEHIMM, a Takke MPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yUaroIIUXCs B Kypce XUMUH;

CIIOCOOHOCTH MX UCIOJIB30BaTh B YUEOHOH, M03HABATEIHLHON U COLMATbHON IPAKTHKE.

ITo3HaBaTe/bHBbIE YHHBepCAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Joruyeckue geiicTBus:

YMEHHSI UCIOJB30BaTh MPHEMBbl JIOTHYECKOIO MBIIUIEHUS IPH OCBOEHUU 3HAHUIU:
pPAacKphIBaTh CMBICT XUMHYECKUX TMOHATUH (BBLACHATH MX CYLIECTBEHHBIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSA3b C JPYTMMHU MOHATHIMMU); aHAJIU3UPOBaTh, CPABHUBATh, 00001IATh,
BbIOMpaTh OCHOBaHUS JJIs KJIAacCU(UKAMM M CHUCTEMAaTHU3allUM XUMHUYECKUX BEIIECTB U
XUMHYECKHX peaklUWi; yCTaHaBIMBATh HPUYMHHO-CIEICTBEHHBIE CBS3M MEXIy OOBEKTaMu
U3yYEHUs; CTPOUTH JIOTMYECKHE PACCYyXJEHUs (MHAYKTHBHBIE, JETyKTHBHbIE, MO aHAJIOTHH);
npeularatb KpUTEPUU M BBIIBIATH OOIIME 3aKOHOMEPHOCTH M NPOTUBOPEUMS B H3yYaeMbIX
npoueccax M SBJICHUSX; MPOBOJUTH BBIBOABI U 3aKIIOUYEHHS; YMEHUS NPUMEHATH B Ipoliecce
MO3HAHUS MOHATHUS (MPEIMETHbIE U METalpeJAMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH,
UCMOJIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MOJAEIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HaK
(cuMBOI 37IeMEHTa), XUMUYecKas GopMya U YpaBHEHHE XUMUYECKON PeaKkIMU — MPU PEeLIeHUN



y4eOHBIX 3a/a4y; C yYeTOM JTHUX MOJEIbHBIX IPEACTABICHUI XapaKTepu30BaTh H3ydyacMmble
XUMHUYECKHE BEIIECTBA U XUMUUYECKHE PEAKIIUH.
ba3oBble muccienoBare/JbcKue AeHCTBUS (MeTOAbI HAYYHOI0 IMO3HAHHWS BelIECTB H
sIBJIEHHH):

YMEHHS IPUMEHSATh METO/Ibl HAYYHOTO MO3HAHUS BEUIECTB U SIBJICHUN HA OMIIUPUYECKOM U
TEOPETUYECKOM YPOBHSX B Yy4YeOHOW TIMO3HABATEIbHOW H TMPOEKTHO-UCCIECIOBATEIIbCKON
JIeSATEIbHOCTH;

YMEHHS HCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTa MO3HAHUS U
CaMOCTOSITENIbHO CTAaBUTh BOINPOCHI, aHAIM3UPOBATh (AKThI, BBIABIATH U (POPMYIHUPOBATH
npo0iieMy, ONpeeNsITh Leb W 3a/Ja4l, COOTBETCTBYIONINE PEIICHUIO MPOOJIEMBI; Mpeaiarath
OMHCATEIHHYI0 WM OOBSCHUTEIBHYIO THUIOTE3Y U OCYIIECTBIATH €€ IPOBEPKY; YMEHUS
MPOBOAMTH U3MEPEHUS HEOOXOIUMBIX ITapaMeTPOB, BEIUMCIICHUS, MOACIUPOBAHNE, HAOIIOICHUS
U DKCIEpUMEHTHI (pealbHble M MBICICHHBIE), CAMOCTOSTEIBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMypoBaTh 0000IIEHNST U BBIBOJBI MO PE3YJIbTaTaM MPOBEIACHHOTO OIbBITA, UCCIICIOBAHUS,
COCTaBJISITh OTYET O MPOJIETaHHON padoTe;

PabGora ¢ undopmanmeii:

YMEHHSI OPUEHTHPOBATHCSI B PA3IMYHBIX UCTOYHHKAX MH(pOpManuu (HayYHO-TIOMYIIsIpHas
JUTEpaTypa XHMHYECKOTO COJCp)KaHWs, CIpaBOYHBIC mocobus, pecypcsl HWHTepHETa);
aHaJIM3UpOBaTh  WH(OpPMAIMIO U  KPUTUYECKH  OLIEHUBATh €€  JIOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTh, OTOMPATh M MHTEPIPETUPOBATH UH(DOPMALIHIO, 3HAUUMYIO ISl PEeLICHUS
y4eOHOM 3a/layl; YMEHHUs MPUMEHSTh pa3jMuHble METOAbI M (OPMYIUPOBATH 3aMpOCHl MpPU
MOKWCKE U 0TOOpe MH(POPMAITUHN, HEOOXOAMMOMN ISl BEITIOJTHEHHS YIeOHBIX 3371a9; UCTIOIb30BaTh
WH(OPMAIIMOHHO KOMMYHUKATHBHBIC TEXHOJOTHU ¥ PA3JMYHBIC IMOWCKOBBIC CHCTEMEI;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHuss HHPOpMAIUU (CXEMBI,
rpaduku, nuarpaMMsbl, TaOJIULIbI, PUCYHKH U Apyrue GOpMbl); YMEHHUS UCIOIb30BaTh HAYUYHBIN
SI3BIK B KAYECTBE CPEICTBA PAbOTHI C XUMUYECKOW MH(POpPMAIUEH; MPUMEHATh MEKIIPEIMETHBIC
(pusnueckue U MaTeMaTHYECKUE) 3HAKA U CUMBOJIBI, (POpMYIIbI, a0OpeBHATYpPbl, HOMEHKIIATYPY,
HCIIONIb30BATh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEACTBA HATTISITHOCTH.

KOMMyHHKaTHBHbIe YHUBEPCAJIbHBIC y‘-leﬁl—ll)le JaelcTBHUA:

1) ymeHust oO1ienus (MMCbMEHHOM M YCTHOM KOMMYHUKALMH):

NPECTaBIATh IOJyYEHHBIE pE3yJbTaThl MO3HABATEIbHOM JEATENIbHOCTH B YCTHBIX U
MUCBbMEHHBIX TEKCTaX; MyOJIMYHO BBICTyNaThb C NPE3CHTALMENW pe3ylbTaTOB BbIIIOJHEHUS
XUMHYECKOT0 IKCIEPUMEHTa (MCCIIeI0BaTENbCKOM J1a00paTOpHON MM MPAKTUYECKON padoThl,
y4eOHOro NpoeKTa); B XoJe Auaiora u (Win) AMCKYCCHM 3a/laBaTh BOINPOCHI 1O 00CYX1aeMon
TE€Me U BbICKa3bIBaTh HJEH, (POPMYIMPOBATH CBOU MPEIJIOKEHHS OTHOCHTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u.

2) yMeHHusl y4eOHOro COTpyAHMYECTBA (TPyNIoBasi KOMMYHUKALINA):

y4acTBOBaTh B TPYMIOBBIX (popMax paboOTHI: IUIAHUPOBATH OPraHU3ALMUI0 COBMECTHOM
paboThl, ONpPEENATh CBOIO POJb, PACHPEACTATh 33Jaud MEXIy WICHAMU TPYIIbl; BBIIOIHATH
CBOIO 4acTh pabOThl, KOOPAUHUPOBATH CBOM ACUCTBUS C IEHCTBUSAMU JIPYTHX YJICHOB KOMaH/BbI,
ONpeAeNiATh KPUTEPHUH IO OLIEHKE KadecTBa BBIMOJIHEHHON paOoThl; peniatb BO3HUKAIOLIUE
npoOjeMbl Ha OCHOBE yd4eTa OOLIMX WHTEPecOB M COIJIacCOBAaHMs IO3MILMH, y4yacTBOBaTh B
00CyX/1eHuu, 0OMeHEe MHEHHUSIMU, «MO3TOBOM IITypMe» U IpYTUxX popMax B3aMMOAEHCTBHSL.



PeryasiTuBHble yHHBepcaJbHbIe YUeOHbIE 1eiiCTBUS

OBnajgeHne yHHBEPCATBHBIMU yUYEOHBIMH PETYJSATUBHBIMU JCHCTBUSAMH  BKJIIOYACT
pa3BUTHE CaMOOpraHU3allui, CAMOKOHTPOJISI, CAMOKOPPEKIHH, B TOM YHUCIIE:

YMEHHS peniatb ydyeOHble U HCCIEJOBaTEIbCKUE 3a7aud: CaMOCTOSITENIbHO BBIOMPATH
croco0 perieHusi yuyeOHOW 3agaud (CpaBHHMBATh HECKOJBKO BAapHAHTOB PEIICHHs, BbIOMPATH
HauOosee MOAXOASIINUNA C YYETOM CaMOCTOSITEIbHO BBIJEIIEHHBIX KPUTEPHUEB), IMJIAHUPOBATh
CBOIO paboTy MpH pelIeHnr Y4eOHOI UIN KCCIeloBaTeNIbCKON 3a7aun; Ha OCHOBE MOJYUYEHHBIX
pe3ynbTaToB (HOpMyIHpOBaTh OOOOIIEHHS] M BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE pa3BUTHE
IIPOLIECCOB; AHAJIU3UPOBATH PE3YJIbTAThl: COOTHOCUTH CBOM JACUCTBHUA C IUIAHUPYEMBIMHU
pe3ysibTaTaMH, OCYIIECTBISATh CAMOKOHTPOJb  JESATEIBHOCTH; KOPPEKTUPOBATH  CBOIO
JESITEIbHOCTh Ha OCHOBE CaMOAHaJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl IO XHMHH OCHOBHOIO OOILEro
o0Opa3oBaHus Ha YIIIyOJIEHHOM YPOBHE MMEIOT 0O0Illee coAepKaTelbHOe SAPO C MPEeAMETHBIMU
pe3yibTataMu 0a30BOTO YPOBHS, COIJIACOBAHBI MEXKIY COOOi, UTO MO3BOJISIET PEaTU30BHIBATH
yriayOJIeHHOE HW3yYeHUE KaKk B paMKax OTJACIBHBIX KJIACCOB, TaK W B paMKax peallu3aluu
WHAVBUAYAIbHBIX 00pa30BaTeNbHBIX TPAGKTOPHM, B TOM 4YHCIE MCHOJb3ys CETEBOE
B3anMOJieiicTBre opranu3anuu. [1o 3aBepiieHnn peanusalnuy IporpaMMbl yriryOJIeHHOTO YPOBHS
00yyJarommecs CMOTYT JIeTajbHee OCBOUTH MaTEpPHal, OBIAACTh PACIIUPEHHBIM KPYTOM MOHSATUN
¥ METOJIOB, PElIaTh 3a7a4u 00Jiee BHICOKOTO YPOBHSI CII0KHOCTH.

[IpenMeTHble pe3ynbTaThl BKJIIOYAIOT: OCBOEHHE OOYYAIOIIMMHUCS HAyYHBIX 3HAHWIA,
YMEHHH U CcrocoO0B NEHCTBUH, ceU(PUUECKUX ISl TPeIMETHOW 00sacTi «XHUMHD; OCHOBBI
HAy4YHOT'O MBIIUICHUS; BUIBI ACSTEIHHOCTH IO MOJTYUYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALINH,
npeoOpa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX U PEATbHBIX KU3HEHHBIX YCIIOBUSX;
o0ecneynBaroT BO3MOXKHOCTD YCIIEITHOTO 00YUYEeHHs Ha CIIEeIyIOIeM YPOBHE 00pa30BaHMUs.

K xoniy oOyuenus ¢ 8 kaacce y oOydaromierocs OyayT chOpMHUPOBAaHBI CIEAYIOIINE
IpeIMETHBIE PE3YJIbTaThl U3YUEHUS XUMHUH Ha YTITyOJIEHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX IOHATHW: aTOM, MOJIEKYJa, XUMHUYECKHUI
AJIEMEHT, METAJlJI, HEMETaJUl, aJUIOTPOIHs, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOJHAS U HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAs M MOJIEKYJIIpHas Macca,
KOJINYECTBO BEUIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJIsI XUMHYECKOIO JJIEMEHTA B
COETMHEHUH, MOJIIPHBIA 00BbEM, OTHOCUTENbHAS MJIOTHOCTH T'a30B, OKCHUJI, KUCIOTa, OCHOBaHUE,
CoJib, aM(OTEpHbI OKCHJ, aMPOTEepHBIH TUIPOKCHUJ, XUMHUYECKas peaklus, KiIacCUPHUKaIUsi
peaxkuii: peakliui COeTUHEHHS], PeaKUi pa3IoKEHUs, peaklluu 3aMeIleHUs, peakiiuu oOMeHa,
9K30- U SHJAOTEPMHUECKUE pPEeaKIUH; TEIUIOBOM 3¢ (deKT peakuuu; sapo aroma, 3JIEKTPOHHBIN
CJION atoma, aToMHas opOUTanb, paAuyC aroMa, XMMHYECKas CBS3b, MOJSIpHAS U HEMOJSIpHAs
KOBAJICHTHAsl CBSA3b, MOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOp, MAcCOBas JOJS BeEIlEeCTBa
(mpolleHTHAasT KOHIIEHTpalMs) B pacTBOpe, MOJSpHas KOHIEHTpalusi BELECTBAa B PacTBOPE;
ANEKTPOOTPULATEIBHOCTD, CTEIIEHDb OKUCIIEHUS, OKMCIUTEIN U BOCCTAHOBUTENIM, OKUCIECHHUE U
BOCCTaHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU, METOJI JICKTPOHHOTO OasaHca;



WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKMX IOHATHM WM NPHUMEHSTh ITH
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCTIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JISi COCTABJICHUS (POPMYII BELIECTB M YPaBHEHUI
XUMUYECKUX PEaKLNN;

ONpeeNATh BaJCHTHOCTb AaTOMOB OJJIEMEHTOB B OWHApHBIX COCIUHEHHSX, CTENEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAIEKHOCTh BELIECTB K ONPEACICHHOMY
KJIACCY COEAMHEHHMN 1O QopmyiiaMm, BUIbl XUMHUYECKOW CBSI3M (KOBAJCHTHOW M HWOHHOW) B
HEOPraHWYECKUX COECTUHECHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHUsT MacChl BEIIECTB, IIOCTOSHCTBA COCTAaBa,
[Tepuonnueckoro 3akona JI. 1. MenneneeBa, arToMHO-MOJIEKYJISIPHOM T€OpUH, 3aKOHA ABOTaIpo
U €ro CIEICTBUM, MPEACTABIEHUH O HAy4YHbIX METOJax IIO3HaHMsS, B TOM 4HCIE
SKCHEPUMEHTAIBHBIX W TEOPETUYECKUX METOJAaX HCCIEAOBaHUS BEUIECTB M H3Y4YEHUs
XUMUYECKUX PEaKLUN;

JEMOHCTPUPOBaTh IOHMMAHHUE [EPUOJUYECKON 3aBUCUMOCTH CBOWCTB XUMHYECKHX
AJIEMEHTOB OT UX MOJ0XeHus B [lepuoandeckoit cucreme:

ONMKCHIBATh U  XapakTepu3oBaTb Tabmumunyio Qopmy Ilepuoanueckoii  cuctemsl
XUMHYECKHX 3JIEMEHTOB: pa3linyarh MOHATUS «TJIaBHas MOArpymna (A-rpynmna)» U «mnododHas
noarpynna (b-rpynmna)», «Manble nepuoab» U «00JIbLINE IEPUOJIBDY;

COOTHOCUTh O0O3HaueHus, KOTopele HMeroTcss B Tabiuue «llepuoauueckas cucrema
xuMuyeckux snemeHToB J[. 1. MennpeneeBa», ¢ 4YHUCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMMYECKHUX DOJEMEHTOB (CocTaB W 3apsja  sAapa, oOliee 4YHCIO JIIEKTPOHOB U
pacnpeneseHne ux Mo 3JIEKTPOHHBIM CII0SIM);

OOBSICHATH CBS3b MMOJIOKEHUS djemMeHTa B [lepmoanueckoil cucteme C pacnpeeieHuemM
3JIEKTPOHOB IO YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
MEPHOJIOB;

KJIaccu(UIUPOBaTh XMUMHYECKHE JJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHYECKUE
peakuuu (Mo YMCy U COCTAaBY YUYacTBYIOIIMX B peaklMU BELIECTB, MO TEILIOBOMY 3D (DEKTY);

XapaKTepu3oBaTh (ONMUCHIBATh) (pU3HUECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIIECTB: KHUCIOpPOJa, BOAOPOJA, BOAbI, OOIIME XUMHYECKHE CBOICTBa OKCHUJOB, KHUCIOT,
OCHOBaHUM M CoJiel, TeHETHYECKyl CBSI3b MEXJIy HUMH, TMOATBEpXKAas IpUMEpamMHu
MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIHIA;

ONMCHIBATh POJIb KHUCIOPOJA, BOAOPOAA M BOABI B INPHUPOAHBIX INPOLECCAX, B KUBBIX
OpraHM3Max, WX @PHUMEHEHUE B Pa3JIMYHBIX OTPACISIX IPOMBIIUIEHHOCTH, BO3MOXKHOE
HCIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTHSAX;

OOBSACHATP U NPOTHO3UPOBATH CBOMCTBAa BELIECTB B 3aBHUCHUMOCTH OT HMX COCTaBa W
CTPOEHUS, BO3MOXXHOCTH IIPOTEKAHUSI XUMUUYECKUX NPEBPAILIEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILECTB, MOJISPHYIO
Maccy CMECH, MOJIbHYIO JIOJII0 XMMHUYECKOIO 3JEMEHTa B COEAUHEHHH, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIEMEHTa 1o (opMyJie COeAUHEHHs, HAaXOAUTh MPOCTENIIyI0 (OpMyITy BellecTBa
[0 MAacCOBBIM WJIM MOJBHBIM JOJSAM 3JEMEHTOB, MAacCOBYIO JOJIO0 BELIECTBA B PacTBOPE,
MOJIIPHYIO KOHIIEHTPALMIO BEIIECTBA B PACTBOPE, NPOBOAUTH pacdyeTbl IO YpPaBHEHUSAM
XUMHYECKON PEAKLINN;

MPUMEHSTh OCHOBHBIE OIEpallMi MBICIUTEIbHOW NEeATENIbHOCTH — aHaliu3 U CHHTE3,
CpaBHEHHe, 0000ILIeHHe, CHCTeMaTH3alMilo, KiIacCU(UKalWio, BbISBIEHHE MPUYUHHO-
CJIEICTBEHHBIX CBS3€M — JUIsl U3y4YEHHUsI CBOMCTB BELIECTB U XUMHUYECKUX PEAKIIMM, €CTECTBEHHO-



Hay4yHbIE METOJbl TMO3HAHMUS — HaAONIOJIEHUE, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOCHUS yUYEOHOTO COJIEpIKaAHMS;
pacKpbIBaTh CYIIHOCTh IPOLIECCOB OKUCIEHUS U BOCCTAHOBIIEHHUS, COCTaBJIATh YPaBHEHUS
MPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA (METOIOM 3JIEKTPOHHOTO OanaHca);
YCTaHABIMBATh CBA3M MEXIYy pealbHO HAOMIOJAaeMbIMU XUMHYECKHUMH SIBICHUSIMU U
IpoIecCaMH, MPOUCXOAAIIMMH B MaKpO- ¥ MHUKPOMHpPE, OOBSCHATH HMPUUYMHBI MHOTOO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMU APYTUX YUEOHBIX MPEIMETOB;
coOnrofarh mpaBwia 0Oe30macHOM paboTbl B JabopaTopu MPH  HUCIIOJIB30BAHUU
XUMHYECKOH Tocyabl W 00OpyAOBaHHSA, a Takke MpaBuia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUH C MHCTPYKLHUSMH BBITOTHEHUS JTaOOPATOPHBIX OMBITOB M MPAKTHYECKUX paboT 1Mo
MOJYYCHHIO M COOMPAHMIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA U KHCIOPOJA), IPUTOTOBICHUIO
pacTBOpPOB C OINpPENECICHHOM MAaccOBOM JIOJIEM pPAacTBOPEHHOTO BEIIECTBA, PEUICHUIO
SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHEHUI;
JEMOHCTPUPOBATh BJa/JIcHHE OCHOBAMU XUMHUYECKOW IPAMOTHOCTH, BKJIIOUAIOLIEH YMEHUs
0e30macHOro oOpamieHusi ¢ BEIIECTBAMH, HMCIIOJIb3YEeMBIMH B TIOBCEAHEBHOW JKM3HHU, a TaKKe
3HaHWE IIPABUJI TIOBEJICHUS B 1IENIAX cOepPEeKEHUs 3I0POBBS U OKPYKAIOIIEH Cpebl.

K xoniy oOyuenus ¢ 9 knacce y oOyudaromierocs OyayT chOpMHUPOBaHBI CICAYIOIINE
NPEMETHBIC PE3yJIbTaThl U3yUSHHsI XMMUW Ha YTITyOJCHHBIM YPOBHE:

PAaCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKMX TIOHATUH: XUMMUYECKUH 3JIEMEHT, aToM,
MOJIEKyJIa, UOH, KaTHOH, aHWOH, DJIEKTPOOTPHULATEIFHOCTh, CTENEHb OKUCICHUS, XUMHUECKas
peaxiysi, TeroBoi 3 ekt peaknu, MoJib, MOJIIPHBIN 00BEM, pacTBOp;

3JIEKTPOJIMTHI, HEIEKTPOJIMUTHI, 3JIEKTPOJUTHUYECKAs AUCCOLHUALMS, pEaKUH HOHHOIO
oOMeHa, THIpoONM3 coyiel, oOpaTMMble M  HeoOpaTUMble pPEaKLUUH, OKUCIUTEIIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIINU, OKUCIUTENh, BOCCTAHOBHUTEb, OKHCICHHE M BOCCTAHOBIICHHE,
DIIEKTPONIN3, AJUIOTPONHsA, aM(OTEPHOCTh, XHMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs,
METaJUINYecKas), MEXMOJEKYSIpHble B3auMOJEHcTBUs (BOAOPOAHAs CBs3b, CHIBI BaH-zaep-
Baanbca), KOMIUIEKCHBIE COEIMHEHHs], KPUCTAJUINYECKUE peleTKH (MPUMHUTUBHAS KyOudeckas,
00BEMHO-IIEHTPUPOBAHHAsL KyOHUecKasi, TpaHEUEHTPUPOBAaHHAS KyOHUYecKasi, TeKcaroHaJbHas
IUIOTHOYTIAKOBaHHAsI ), KOPPO3USI METAJLIOB, CIUIABBI; CKOPOCTh XUMHUYECKOW PEaKINH, KaTaius,
XMMHUYECKOE paBHOBECHE, OJJIEMEHTbl XMMHMYECKOW TEepMOAMHAMHUKM Kak OJHOM u3
TeopeTnueckux ocHoB xumuu; [1/1K;

WLTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHSATHH ¥ TPHUMEHSATH 3TH
TIOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX MPEBPAIICHUH;

UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJIsi COCTaBJIECHUS (POpPMYII BELIECTB M YpaBHEHUH
XUMHUYECKHX peaKiuii;

OTIPEeNIeNATh BAJICHTHOCTh M CTETICHb OKHCICHHS XMMUYECKHX JIEMEHTOB B COCTUHECHHUSIX
Pa3IMYHOTO COCTaBa, TMPUHAJICKHOCTh BEIIECTB K OMNPEACICHHOMY KJIacCy COCTUHEHHU IO
dopmynaM, BHUABI XUMHMYECKOW CBSI3W  (KOBAJCHTHOW, MOHHOW, METaJUIMYECKOH) B
HEOPraHMYECKUX COEIMHEHMSX, 3apsij HOHAa MO XUMHUYECKOW Qopmyle, XapakTep cpenbl B
BOJHBIX pPAcTBOpPaX HEOPraHWYECKHX COCAMHEHHWH, THI KPUCTAJUIMYECKOH  PpEelIeTKH
KOHKPETHOTO BEIIECTBA,

packpeiBath cMbica [lepuoanyeckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBAThH €r0
OHUMaHHE:



ONMMCHIBaTh U  XapakTepu3oBaTb TabmuuHyio Qopmy Ilepuoanueckoil cuctemsl
XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHS «A-rpynmna» u «b-rpynmay, «Manbie nepuoas» u
«0O0BIINE TEPUOIBDY;

OOBSCHATH CBSA3b IMOJOXKEHHs 3JeMeHTa B [lepuonuyeckoil cucteme ¢ pacmpeneieHueM
3JIEKTPOHOB O YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTANISIM aTOMOB MEPBBIX YETHIPEX
HEpUO/IOB;

BBIJICJIATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB AJIEMEHTOB U MX COCIMHEHUM
(KUCJIOTHO-OCHOBHBIX U OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCUIOB U THAPOKCHUIOB)
B IIpeJieax MaJIbIX EPUOJIOB U TJIABHBIX MOJATPYII C YY€TOM CTPOCHHUS UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUU DIEKTPOJMTHYECKONW IuccouManuu, 3akoHa ['ecca m ero
CJICZICTBUH, 3aKOHA JEHCTBYIOUIMX MaccC, 3aKOHOMEPHOCTEH M3MEHEHHUS CKOPOCTH XMMUYECKOH
peaKkuy, HAImpaBJICHUSI CMEUICHHUS XMMHYECKOrO PaBHOBECHS B 3aBHCHUMOCTH OT Pa3IMYHBIX
(hakTOpOB;

KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKUE
peakiun (10 YUCITy U COCTAaBY YYaCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PQEKTy, Mo
arperaTHOMy COCTOSIHUIO pEareHTOB, MO HW3MEHEHHUIO CTENeHEeW OKHUCICHUS XHUMHYECKUX
3JIEMEHTOB, 10 0OPATUMOCTH, [0 YYaCTUIO KaTallu3aTropa);

XapakTepU30BaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB HEOPTaHWYECKUX COSAMHEHHH, TOATBEPIK/Iasi 3TO OMMCAHUE MPHUMEPAMU MOJIEKYJIISIPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

COCTaBIISITh YPABHEHUS: DJIEKTPOJIUTHUYECKON UCCOLMAIMU KHUCIOT, MIEIOYeH U COleH;
MIOJIHBIE M COKpAIlEHHBIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHa; PeaKlUH, MOJITBEPKIAIOLIIX
CYLIECTBOBaHHE T€HETHUECKON CBSA3H MEK/y BEIIECTBAMH PAa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTH MPOLIECCOB TUAPOIIN3A COJIEH MOCPEACTBOM COCTABICHUSI KPATKUX
MOHHBIX U MOJIEKYJISIPHBIX YpaBHEHUN PEaKIfii, CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHCa ATHX PeaKIluii;

NPEJICKa3bIBaTh XapaKTep CPebl B BOJHBIX PACTBOPAX COJICH;

XapaKkTepu3oBaTh (OMUCHIBaTh) (U3NYECKHE M XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, rpadur, anmas, KpeMHHiA, 60p, a3oT, docdop, cepa, XJIOp, HATPHUH, KaluH,
MarHui, KaJbIMid, aTFOMUHUH, )Kelle30, Melb, IMHK, cepeOpo) u 0O0pa30BaHHBIX UMH CIOXKHBIX
BEIIECTB, B TOM YHCIIE X BOJHBIX PAaCTBOPOB (aMMHaK, XJIOPOBOJIOPO, CEPOBOIOPOI, OKCHIBI
yraepoaa (II, IV), kpemuust (IV), azota (I, II, III, IV, V) u dochopa (IIL, V), cepsr (IV, VI),
CepHHUCTasA, cepHas, a30THasd, ¢ocdopHas, yronbHas, KpeMHHUEBass KHCIOTBHI, OKCHIbl U
ruapokcuabl MetaiioB IA-1IA-rpynn, amomunus, meau (1), uunka, xenesa (II u I11));

MOSICHATH COCTaB, OTJENBHBIC CIIOCOOBI IOJyYeHHs] M CBOMCTBA CIIOXHBIX BEIECTB
(KHCTIOpOJCOepKaIlMe KUCIOTHI XJIopa, a30TUCTas, OOpHas, YKCyCHas KHCJIOTbI U UX COJIH,
ranoreHu bl kpeMuus (IV) u gpocdopa (III u V), okcun u ruapoxeun xpoma (I1I), nepmanranat
KaJIvs;

OIHCHIBATH POJIh BAKHEHIIINX U3ydaeMbIX BEIIECTB B MPHUPOHBIX MPOIIECCax, BIUSHAC HA
KUBBIE OpPraHU3MbI, MPUMEHEHUE B PA3JIMYHBIX OTPACISAX SKOHOMHUKH, HCHOJIB30BAHUE IS
CO3JIaHUS COBPEMEHHBIX MaTEPHAJIOB U TEXHOJIOTHIA;

NPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB,
pacrio3HaBaTh OIMBITHBIM ITyTEM COJEpIKAIINecs B BOJAHBIX PACTBOPAX MOHBI: XJIOPUA-, OpOMHI-,
uoaua-, cyiabdar-, ¢ocdar-, kapOoHaAT-, CHIMKAT-, CYIbPUT-, CYIbPHUI-, HUTPAT- U HUTPUT-
UOHBI, THJIPOKCH/I-MOHBI, KATHOHbI aMMOHHS, MarHus, KaJbIUs, alIOMHUHUSA, kene3a (2+) u
xkenesa (3+), menu (2+), IMHKA;



OOBSICHATH U IPOrHO3UPOBATH CBOMCTBA BAKHEMIINX M3Y4aEMBbIX BEILECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKaHUS XUMHUYECKUX IPEBPAIICHUI B Pa3MYHBIX YCIOBHSAX HAa OCHOBE PACCMOTPEHHBIX
3JIEMEHTOB XUMHUYECKON KMHETUKU M TEPMOJINHAMUKH;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJSIPHYIO Macchl BELIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO0 JIEMEHTa 10 (popMylie COeIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
MOJIBHYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTAa B COCIMHEHHUH, MOJIIPHYIO KOHIICHTPAILIHMIO BEIECTBA B
pacTBope, HaXOAWUTh MPOCTEeHIIy0 (HOpMyJy BEIIECTBA IO MAacCOBBIM MJIM MOJIBHBIM JOJISIM
3JIEMEHTOB, IIPOBOJUThH PACYETHI IO YPABHEHUSAM XMMHUYECKHX PEAKIMH C yYeTOM Hel0CTaTKa
OJTHOTO M3 pEareHTOB, MPAKTUYECKOTO BBIXOJAA TMPOIYKTa, 3HAueHHs TeroBoro sddekra
pEaKIMHU, ONPEEIIATh COCTaB CMECE;

cobmoaTh IpaBuiga Oe3omnacHoM paboTel B J1a0OpaTopuu MpPU  HUCHOJIB30BAHUHU
XMMHUYECKOH MOCyIbl M OOOpYJOBaHHUS, a Takke IpaBuiga OOpalleHHs C BELIECTBaMH B
COOTBETCTBUH C MHCTPYKUHUSMH BBIITOTHEHUS TaOOPATOPHBIX OMBITOB M MPAKTHYECKUX paboT 1Mo
MOJIyYEHHUIO U COOMPAHHUIO ra3000pa3HbIX BELIECTB (aMMHAKa U YIJIIEKUCIIOIO Tra3a) U peUIeHUI0
9KCHEPUMEHTAJIbHBIX 33Ja4 [0 TeMaM Kypca, IpeCTaBIsATh pe3yIbTaThl 3KCIIEpUMEHTa B (popme
BBIBOJIOB, JI0Ka3aTeNbCTB, IPaMKOB, TAOJIHIL U BBIABIATH SMIMPUIECKUE 3aKOHOMEPHOCTH;

IPUMEHSITh OCHOBHBIE OIEpAallMd MBICIUTEIBHON JeATEIbHOCTH (aHaIM3 ¥ CHHTES,
CpaBHEHHE, 0000IIEHNE, CUCTEMATHU3alMIO, BBISIBIICHUE MPHYUHHO-CIICACTBEHHBIX CBSI3eH) mpH
U3yYEHUM CBOICTB BEUIECTB W XHMMHUYECKHUX peakluil, BIaJeTh €CTECTBEHHO-HAYYHBIMU
METOlaMU NO3HaHUs (HaONoJleHue, U3MEpPEeHUe, MOJAEIMPOBAHUE, SKCIIEPUMEHT (pealbHbId U
MBICJICHHBIN);

OPUMEHATHh IpaBHja OE30MacHOr0 OOpalieHusi C BEIIECTBAMH, HCIOIb3yeMbIMU B
IIOBCEHEBHOM KM3HM, NpaBUJa NOBEJICHUSA B LENAX COEpEeKEHMs 370pPOBbS U OKpY’Karolen
OPUPOJHON cpelbl, MOHMMAaThb Bpea (ONACHOCTb) BO3JEMCTBUS Ha JKUBbIE OPraHU3MbI
OTIpEIeICHHBIX BEIIECTB, MOACHATH Ha TPUMeEpax CIIOCOObI YMEHBIICHUS U MPEIOTBPAILICHHS X
BPETHOTO BO3/ICHCTBHS, 3HAYCHUE )KUPOB, OCJIKOB, YTIIEBOIOB [Tl OPTaHU3Ma YEIOBEKa;

UCIIOJIb30BaTh MOJyYeHHbIE MPECTaBIeHNs O cepax npodecCHoHAIbHON AeATeNbHOCTH,
CBSI3aHHBIX C HAyKOH M COBPEMEHHBIMH TEXHOJOTIMSMH, KaK OCHOBY Ui MPOoeCcCHOHATHHON
OpPHUEHTAIUH U JJISl OCO3HAHHOTO BBEIOOpA XUMHH KaK MPO(UIBHOTO MpeIMeTa MPH MPOJA0DKEHUN
00y4eHus1 HAa YPOBHE CPEAHETO 00IIero 00pa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM MPOEKTHO-UCCIIEA0BATENbCKON NEATETbHOCTH XUMHUECKON 1
XMUMHKO-3KOJIOTMYECKON  HaNpaBIEHHOCTH, TIPHOOPECTH OMNBIT MPOBEIACHUS  yUeOHBIX
HCCIJIEIOBAaHUM B yCIIOBUSIX 00pa30oBaTENIbHBIX OpraHM3alfil, a TakKe OopraHu3anuil (LEHTPOB)
JIOTIOJTHUTEIFHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounvecTBo yacoB
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (ppoBbIE)
KonTposabHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThbI padoThI
Paznea 1. [lepBonavaibHble XMMUYECKUE MOHATHS
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUS U 10 ) bubnuorexa [JOK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/ff0d210c
YeJioBeKa
12 BemectBa n xuMuueckue )3 | bu6mmoreka [JOK
) peakuuu https://m.edsoo.ru/ff0d227¢
Hroro no paszneny 38

Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB

1 Bosgyx. [lonstue o razax. 19 1 | bu6mmoreka [JOK
) Kucnopona. Okcujbl https://m.edsoo.ru/ff0d210c
29 Bonopon. Ilonsarue o 2 | bubnnorexa [JOK
' KHCJIOTaX U COJISAX https://m.edsoo.ru/ff0d227e
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) P . https://m.edsoo.ru/ff0d26ca
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Wroro no pazneny 61
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Xumuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbBIE PC€aAKIHHU

Ilepronnueckuii 3aKOH U
[lepuoanueckas cucrema

3.1 XUMHYECKHX JIEMEHTOB JI. 18
N. MenneneeBa. CtpoeHue
aToma

XUMHYECKASA CBIA3b.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d210c

39 OKHCIHUTENBHO- 16 1 bubnuorexa [JOK
’ BOCCTaHOBUTEJIbHBIE https://m.edsoo.ru/ff0d227e
peakuuu
Hroro no pazgeny 34
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9 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jaeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo M1 XMMHYecKasi peakuus
L1 [ToBTOpeHue u yriayOneHue 3HaHU| O g bubnuoreka [IOK
’ BEILIECTBE https://m.edsoo.ru/ff0d210c
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 14 | | bubmmoreka [JOK
’ XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d227e
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 14 | ) bubnnorexa [JOK
’ XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/ff0d23dc
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2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 10 bubmmorexa [TOK
‘ PYHHEL TP https://m.edsoo.ru/ff0d227e
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Bt oK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 12 1 nosmorexa I
https://m.edsoo.ru/ff0d23dc
COEIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 13 1 2 bubmmorexa [TOK
’ . py ' post https://m.edsoo.ru/ff0d26ca
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Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

3.1 OO0m1me CBOMCTBA METANIOB 10 bubmmorexa [IOK
https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d227e
Uroro no pazgeny 32
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
41 BemectBa u MmaTepuansl B )KM3HU YEJIOBEKA. 5 bubmmoreka [JOK
' OCHOBBI 3KO0JIOTMYECKOI TPaMOTHOCTH https://m.edsoo.ru/ff0d210c
Hroro no pazgeny 5
Pasznea 5. O0001menne 3HAHUH
5.1 [ToBTOpEeHue u 06001IeHNE 3HAHUI 10 ) bubmmnoreka HOK
' OCHOBHBIX Pa3JIeioB KypcoB 8—9 KiaccoB https://m.edsoo.ru/ff0d26ca
Hroro no paszneny 10
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 136 1
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